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PE3IOME

MpeactaBeHn ca pesynTaTUTe OT KOMMNEKCHUTE TEororo-reothu3nyHu U3creaBaHus Ha OCcTPoB JIMBMHICTOH, AHTApKTMfa, npe3 BpeMe Ha ekcneauuMoHHaTa
kamnanust 2000-2001. OCHOBHO BHMMaHWe € OObpHATO Ha CEU3MONOrMYHUTE W3MEPBAHWS, W3CMEABaHWATA HA BbIHM-LyHamu reHepupanu B HOxHUs 3anuB OT
negonagy, Ha HebnaronpusTHUTE reoaMHaMUyYHK SiBReHUs HabniogasaHy okono Bbnrapckata aHTapkTudyecka 6as3a — cBnauuLa, cpyTvwla, gbnboka eposus 1 ap.,
KaKTO U Ha ApyruTe HeBnaronpusTHU MPUPOAHM (DaKTOpU — YNTPABUONETOBO ITbYEHWE, PE3KWM MPOMEHW HA TemnepeTypaTa W BNaxHOCTTa, NefoHanyKBaHETo.
[MpeacTaBenu ca 1 NpefBapuUTENHM pe3ynTaTh OT reoNioKKOTO 0npobBaHe — NeTPOrpagdpCku XapakTEPUCTUKN Ha CkanuTe, pe3ynTaTi OT U3CTeABaHNATa Ha HAMEPEHM
BKameHenocT u ap. MomnyyenuTe pesynTaTy [JaBaT OCHOBaHWe 3a OOLIO 3akMioueHWe, Ye YCroBusiTa B paifoHa Ha Bbnrapckata AHTapkTudyecka basa ca
U3KIOYMTENHO GraronpusTHU 3a NPOBEXAAHE Ha MONEBM U3CNENBaHMS C KOMMIEKCEH XapaKTep.

BBLBEAEHME

KomnnekcHuTte reonoro-reouanyHn M3cneaBaHns ca
npoBefeHN No BpeMe Ha ekcneguumoHHata kamnaus 2000-
2001 3a nepuog ot 40 aHu — ot 1 gekemepu o 10 sHyapu B
paiioHa Ha Bwnrapckata AHTapkTuyecka basa (BAB) — c.
“Kn.Oxpuackn” Ha ocTpoB JIMBMHICTOH — OT rpynata Ha
HOxHuTe LeTnaHackum ocTpoBuM. M3MbiHsSBaHW Ca HSKOMKO
NpoeKTa — eauH 3a CEeM3MONOrMYHUTE M3cneapaHus Ha MOH,
e0VH 3a u3cnefBaHMsTa Ha UyHamm — Ha [eodmanyeH
MHCTUTYT — BAH W eanH 3a CbBpEMEHHUTE reoAnHaMUYHK
sBneHus — Ha HBY. YcnopegHo ¢ ToBa ca cbbupaHu u
obpa3uyu 3a KornekumsTa oT ckanu U MiHepanu Ha HBY u MI'Y,
KaKTo WM Npobu OT NOYBM, BOAU, OPraHUYHM BELLECTBA W [p.

CEN3MONOrnyHn N3MEPBAHUA

OcHoBHaTa Len Ha CeunsMonorMyHuTe uacnensaqus Gelue
WHCTanMpaHeTo 1 MycKaHeTo B eKcnrioatauus Ha mbpBata
Obnrapcka CEM3MOMOTMYHa CTaHUMS Ha  AHTapKTUYecKus
KOHTMHEHT. Ts Gele ycnewHo m3mbiHeHa u ot 4.12.2000
rogMHa, CTaHUMsTA 3anoyHa CBOETO  (yHKUMOHMpaHe ¢
koopauHati (Ranguelov, 2001): 62 38'25.4" 1oxHa WnpuHa u
60 21'55.1" 3anagHa ObMXWHA, W BUCOYMHA HAZ MOPCKOTO
HWBO - 12.5 m.

CraHumsTa belwe o6opyaBaHa ¢ LgpoB aBTOHOMEH NpUbop
GVB Ha wsenuapckata dupma GeoSIG, KOMMMEKTOBEH C
KbCONepuoaeH TPUKOMNOHEHTEH reooH CbC COOCTBEHA
yectota — 4.5 Hz. PexumbT Ha 3anuc He Oelle NOCTOSIHEH
nopagu pasnnyHM (hakTopu — PEXWM Ha TOKa, [AEeXYpCTBa,
NIMMUT B MaMeTTa Ha MOfyna, fOLIO MeTEOPONIOTYHO BPEME M
ap. HesaBucumo ot ToBa Gsixa HanpaeeHn Hap 250 3anuca ot
PasnUYHM  CEU3MUYHM UM3TOYHMUM. A TakMBa Ha OCTPOB
JIUBMHrCTOH He nunceaT. ECTECTBEHM CEU3MUYHM EMUCUM

11

W3NbYBaT (OCBEH ECTECTBEHWSI MUKDOCEM3MUYEH LUyM) —
nefoHanykBaHeTo (T.H. NejoTpeceHus), negonagute oT
nefHuLMTE, CpyTWLiaTa, BBIHOBMS Npuboil — ABa Buga (oT
BBJTHOBUTE yapy BbPXY kniudoBeTe Ha Bpera v OT BnayeHeTO
Ha 0BNMoMBbYaH MATepUsN OT BBIIHUTE MO ALHOTO), BLIHUTE-
LiyHamK, CUNeH, MOPUBMCT BSATbP, CKANMHOTO HamykBaHe U
€CTECTBEHUTE  3eMeTpeceHus.  VICKyCTBEHM  CEU3MWYHM
curHann Osixa perucTpupaHu 3a LenuTe Ha M3yyaBaHe Ha
€CTECTBEHOTO 3aTUXBaHe Ha CEM3MUYHMTE BbAHU. Te ca
reHepupaH1 OT PasnMYHM M3KYCTBEHW M3TOYHWULW — yOapu ¢
uyK, en.reHepatopa Ha 6asata — ¢ NoCTosiHHa yecToTa oT 50
Hz, yoBellka [EAHOCT M aKTUMBHOCT HA XMBOTHUTE. 3a
MOEHTUUKALMA HA  pasnWyHUTE BMOOBE CUrHanM ca
M3NON3YBaHU Pas3NUYHK KPUTEPUM NpUnaraHn BbpXy TEXHUTE
AMHAMUYHM XapakTepucTuku. Kato Bogell, OCHOBEH crnocob e
npunaraH CneKkTpanHUAT aHanu3 — B [Be Pa3sHOBWAHOCTU —
Obp3a Pypue TpaHchopmaums (FFT) u MOLHOCTEH CMEKTBP
(PS). [Opyr Bogew, meTop e TpuaMMmeHcHoHanHoto (3D)
NpeacTaBsHe Ha  BEKTOpHaTa Cyma OT  CUrHanuTe
PerucTpupaHn BbpXy TPWUTE KOMMOHEHTM Ha npubopa — ase
XOPW3OHTaNHM W efHa BepTUKanHa. Kato moMoLHN Kputepum
ca nmpunaranin — obBuMBKaTa Ha curHana u TpaHCOpMUPaHETOo
My B YCKOPEHUS, CKOPOCTM, MNPEMECTBAHWS, KakTO U
pasnuyHUTe  unTpUpawy npo3opuM — Ha XeMWUMHr, Ha
XeHuHr, Ha baptnet n gp. Beudku codpTyepHn npogykti 3a
TE3U aHanu3W ca WHTErpupaHn B CohTyepHOTO 0be3neyaBaHe
Ha BWUCOKOHAZEXOHWA W  BUCOKOMPOM3BOAMTENEH npubop.
Pesyntatute 0T npunaraHeTo Ha  KnacuuKaLMoOHHUTE
kputepuu ca: 7 Opos curHanu ot neponaau, 21 6post — oT
nepfoHanyksaHe, 3 Opos — OT cpytuwa, 12 — OT BBIHOBM
npubon, 121 OT BETPOBM MMKPOCEMMU, 2 — 3eMETpEcEHMsI(?),
Hag 80 — C M3KYCTBEH NPOU3X0A,.

lMpencTaBsaHETO Ha 0DOOLIEHUTE YCPEAHEHU CMEKTparHu
XapaKTepUCTUKM B YCMOBHW €AMHWUM (ru) M CTaHAapTHa
HOPMMPOBKa Ca NokasaHu Ha ¢ur.1.



AKTUBHWUTE €KCMEPUMEHTW MPOBEAEHM C MOMOLTA Ha
W3TOYHMK Ha BMOpauuW, MokasBaT pasnuyHa CTEMEH Ha
3aTUXBaHE Ha CEM3MMYHMS CurHanm — [0 2 MbTu Ha S0Mm.
pa3sCTOsSHME 3a aMnnUTyauTe BbPXY MeKa OCHOBA (Hali-4ecTo
MACHK U cuTeH 6rokax) u go 2 mbtu Ha 300 M. pascTosiHue
npu TBbpAa ckana. Yecto, Hanpumep BBPXY MOpPEHEH
mMaTepuan unu anyBuanHW Hacnaru, 3aTWXBaHETO € OrPpOMHO
(noBeye oT 10 MbTM) MoOpagM HaMMUMETO HA MHOXECTBO
NPasHUHN 3aMbITHEHN C Bb3AYX.

ASAfru)

Queypa 1. CnekmpasnHu xapakmepucmuKu Ha CeusMudHUme
CU2Hanu peaucmpupaHu Ha 0-8 JTUBUH2CMOH:
1 - 3emempecerus(?); 2 — nedonadu; 3 — 8bHO8U NPUGOU;
4 — U3KycmeeHuU cueHanu; 5 — eemposu MUKPOCEU3MU;
6 — cpymuwa; 7 — nedoHanykgaHe; 8 - 50 Hz.

WN3CNEOBAHNA HA LIYHAMU

Neponagnte npeaws3BUKBAT MHOXECTBO MOKANHW BbIHU
uyHamu B KOxHust 3anmB, onucanu B Ranguelov (2001). 3a
Lenus npecToit bsxa Habnogasanu Hag 20 cryyas Ha TakvBa
Bb/HW. EQHa ronsiva yacT OT TO3W BUA BbIHM Ca MponycHaTH
nopagu pasnuuHu obctosTencrea — GypHO Mope, HOL, apyra
[ENHOCT Ha Habniopatens W T.H. M3mepBaHuaTa Ha
HaxnyBaHWsITa Ha LiyHaMu W TEXHUTEe MaKCUMapH¥ aMniuTyau
ca npaBeHu ¢ NpUMUTUBHO oBopyaBaHe (pa3rpaceHo BbXe U
PbYEH XPOHOMETBP), 3aTOBa HAAEXOHW Ca camo M3MEpeHu
avnnutyau Hap 50-60 cm. EAuH wuskniounTeneH cnyyan e
OTKbCBaHETO Ha nepaeH 6ok ¢ ronemu paamepu — Hag 300 m.,
KOWTO AoBefe A0 00pa3yBaHETO Ha BbIHA C BUCOYMHA Hag 2M.
MexaHu3MbT Ha reHepauusi e pasnuyeH. Tesu neponagu
BMHarM ca CbMpOBOAEHM C OFMYLUMTENEH LUYM, KONTO MOXeE [a
ObAe w3nonayBaH Kato mpepynpeguTeneH curHan. Bpemeto
Ha npoBera Ha HayanHaTa BbiHa Npe3 3anmBa € pasfnyHo, HO
B pamkute Ha 10-25 MuHyTU. TO € JOCTaTBYHO 3a M3KayBaHe
Ha OnW3KMTE BUCOUMHM, KOETO € JOCTaTbyHa Mspka fa ce
CHWXM oOnacHocTTa 3a xopata [0 Hyna. He ca 3a
npeHebpersaHe MopckUTe BETPOBW NPUBOMHW BbAHK. [pu
CUNEH BATBP, Te uYecTo pocturat 3-4 MeTpa BUCOUMHA.
OcHoBHMTE nepuoan, KOMTO Ca AOMMHMpALLM 3a TSX ca B
pamkute 8-14 cek. MpUNUBHO-OTNMBHUTE €PEKTU Ca OTYUTAHM
no [aHHWTe Ha ucnmaHckata basa, onpefensHu 3a LenuTe Ha
kopabornnaBaHeTo, KaTo MaKCUMaNHUTE UM CTOMHOCTH, YECTO
[ocTUraT 40 OKoMo 2 M.
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Tabnuua 1. MapameTpu Ha HaBNOAABaHUTE BbITHU-LHAMMU

Ne Mecey Bpeme H T TMp. N
nopeg  AeH Y.MUH.  [m] [cek]  [mmH]  6p
1 12.03 1021 08 23 6.2 2
2 12.04 2040 1.2 30 6.5 2
3 12.05 1420 10 25 7.2 1
4 12.09 1630 20 16 55 4
5 12.09 1236 038 21 75 2
6 1213 1113 11 20 8.2 3
7 1217 1005 0.7 18 5 3
8 1217 1415 038 19 6.5 4
9 1217 1536 0.7 20 3
10 1217 1615 09 21 3
1 1217 1747 10 3
12 1225 1836 09 75 2
13 1229 1115 07 22 55 2
14 1229 1218 1.0 24 6.5 3
15 1231 1931 06 30 45 3
16 01.02 1216 06 4.2 2
17 0105 1916 08 22 55 2
18 0106 1336 06 21 25 2
19 0106 1340 06 26 25 2
20 01.08 1146 038 2.3 2
21 01.08 115 08 2.3 2

H - BucounHa Ha HaxmnyBaHeTo; T — NepUoA Ha BbiHATa;
T.Mp.- Bpeme 3a npucTUraHe OT TodykaTa Ha obpasyBaHe [0
TOuKaTa Ha HabntoaeHue; N — Gpoil Ha BbIHUTE.

CneumduyHUAT XWaponorMyeH pexum, HabrniogasaH B
paioHa Ha Basata, nogckasa W Bb3MOXHOCTTa Aa ce onuTar
M3MEepBaHNS 3a HMBOMPEAABaHE Ha NOAMOYBEHUTE BOAM.
HanpaBeHusT ekCnepuMeHT Aokasa, Ye nopaau XnapaenuyHus
Hamop OT TOMEHETO Ha CHera U NefoBeTe, HUBOMPeAaBaHe B
nocoka OT MOpeTo KbM Cywata He ce Habnogasa.
[MoanoYBEHOTO BOAHO HWUBO B NnaxHaTa UBMLA € YCTOYMBO Y
He ce BnMse [OpU OT NPWUIMBHO-OTIINBHUTE  eqeKTy.
KonebaHusita ca no-mankm o1 1-2 cm. [JoMMHMpaLL, € PeXUMbT
Ha BOMEH OTTOK OT CyllaTa KbM MOPETO, Mopagn eCTECTBEHH
rPaBUTa4YHN MPULMHN.

OCHOBHW TEOONHAMWYHWN ABNEHNA

OcBeH cnoMeHaTUTe CEM3MUYHW CUTHAMW U BbIHU-LyHAMM,
B paioHa Ha BAB ce HabniogaeaT M peguua apyru
reOAVHaMUYHWN  SBMIEHUS — €po3ns, CPyTULA, aKTUBHM
BYNKaHW, NefHUUM C BCUYKM CbMbTCTBYBALUM MM SBMEHUS
(Negonagw, nepfoHanykBaHe, TPAHCMOPT HA MOPEHM W [Ap.)
(PaHrenos, 2001)

Epo3sus

Eposuata e pgbnboko pasButa (Ha MecTa AocTura
AbnbounHu OT Hag 4 M.), bnarogapeHne Ha HenpekbCHATUS
UMKBN “3aMpb3BaHe-TOMEHe” Ha BoAaTa, KOATO MonagHana B
NyKHaTUHUTE Ha cCKanuTe, npeAau3BuKBa TAXHOTO paspyLla-
BaHe. Eposnsita e OCHOBEH reHepaTop Ha cpyTuwata W
cKanHuTe nykHaTWHW. MopoBHM edekTM MMaT M MOBLPX-
HOCTHWTE TEKTOHCKM pasnomu. OcCTpoBbLT Ce Hamupa B
€KCTEH3MOHEH TEKTOHWYEH PEXUM, NopaaM KOETO ca LUMPOKO
3aCTbNEHN T.H. NMUCTPUYHM pa3nomu. Bbpxy MmoBbpXHOCTHA



NMyKHaTWHA Ha TakbB pasfiom Osxa NpOBEAEHW MPUMUTHBHM
M3MEpPBaHKSA, KOMTO MoKasaxa ABWKEHWS OT okono 1 MM.,
KOETO € 3HAaYMTEeNHO NpeMecTBaHe 3a TakbB KpaTbk Nepuop Ha
HabntogeHne. OGMKHOBEHO WM3BETPSHETO M HamykBaHETO Ha
ckanuTe e Mo KnuBaXa, KOeTo BOAW A0 SICHO OPUEHTUPAHM
Cnoese Ha pasfensHe. Habntogasar ce u br104Hu HanykBaHus,
0cobeHo Ha no-komnakTHUTe 6asnyHn ckanu. Camo KBapLOBO
HaboraTeHuTe 30HM Ha XMapOoTEPMasiHa NPOMsIHA, OCTaBaT no-
YCTOM4MBM HA W3BETPSHETO, Mopagu no-ronsmata  Ccy
3gpaBMHa M yecTo obpasyBaT knudoee Ha Opera.
CneuumanuavpaHa 3aluTa oT epoausita He € HyxHa. basata e
NocTpoeHa Ha ycToumMBa ckana — 6asanToBa paiika u
He3aBMCMMO, Ye Ce HabniofaBa pylleHe Ha [fankata, TO
3acera He e C ornacHM Mmaujabu. OnacHocT npeacTaBnsea
XOAEHETO MO roNeMUTE 3aKPbKIEHM CKanHW Griokose Ha Gpera
Ha MopeTo. lpy BbIIHEHME Te YECTO Ca XITb3raBu W Mo TO3M
HaYMH Cce SABABAT OCHOBEH M3TOYHMK Ha W3KbMYBAHUA U
TpaBMU.

Abpasus

ABpasusita e cunHo paseuTa B npubonHaTa 30Ha, KaTo
OCHOBHWTE (haKTOpW [OWKTYBAllW HeWHaTa [JuHaMmuka ca
HAKOMNKO — €epo3usiTa, ronsMara amnauTyda Ha NpUIUBHO-
OTNMBHUTE edhekTH (YecTo JocTurallym 2 MeTpa), NegHUKOBUTE
OBWKEHUs CbMNPOBOJEHU YeCTO C MOPEHEH TpaHCMopT M Ap.
Ha abpasus ca nognoxeHu Haii-MHoro knudoseTe (M3rpagenn
OT MO-YCTOMYMBM KBapUMUTWU3MPAHU CKann) M BEPTUKANHWTE
ckanmHu obpasyBaHWsl, BbpXy KOMTO YecTo Ce pasnonarat
NeSHNKOBUTE e3num. FACHO nuyat abpasvBHM eDEKTU U BPXY
CKanuTe C pa3BuTU Pa3noMHU OedeKT — TEKTOHCKM MykHa-
TUHW, ornefana, wrpuxu. MogobHa ecTecTBeHOOOpa3yBaHa
newiepa BCMEACTBME HA CbBMECTHOTO Bb3AENCTBME Ha
abpasusiTa 1 ACHOM3SIBEH NUCTPUYEH pa3nom ce Habnopasa
Ha OKOIO 2 KM CeBepon3TouHO oT BAB.

JNlegHunum

NegHuumMTe ca MacoBO Pa3npOCTPaHEHMN U orpaxaaTt panoHa
Ha 0OasaTta OT BCWYKM CTpaHW. Hai-ronemute (NEQHUKBLT Ha
[kOHCOH, [lepyHnMka W [Op.) WMaT 3HAYUTENHW pasMepw
(oeceTku kunomeTpu) n AebennHu, MO AaHHW Ha MCMaHCKUTE
uscnegosatenn pocturawm go okono 300 meTpa B Ham-
MOLHMTE y4yacTbuu. [MHamukata UM € rofsma — peruc-
TPUPaHW Ca NMPEMECTBAHWS B OTAENHM Y4YacCTbLM OT HSKOJIKO
[ECeTKN METPU 3a efjHa rogmHa.

NegHuumTe ca OCHOBEH W3TOYHUK HA MOPEHEH MaTtepwan,
KOWTO CbLIO MOXe [a reHepupa OnacHocT OT  ronemu
cBnnyanms. OmacHOCT WMa OT MyKHAaTUHWUTE B Neda, npu
nponagaHe B KOWTO MoraT f[a HacTbAAT — KOHTY3uw,
M3Mpb3BaHUS 1 JOPU CMBPT. [pyr enemeHT, kato BTOpUYHA
OMacHocT ca neponmaguTe, KOMTO MoraT Aa 3aTpynar
HEBHMUMATENHU Xopa WIM Aa NPeau3BUKAT MOKaMHU BbiHW
uyHamn B KOxHuA 3anmB Ha ocTpoBa. OcHoeeH cnocob 3a
3allMTa e annuickaTta ekunmpoBKa U XOAEHETO Hal-Manko no
ABaMa W B MOCTOsiHHAa pagnoBpb3ka ¢ 6asata. JlegHuyunte ca
W3TOYHULM W Ha NefeHaTta kala, kosTo npu aebapkupaHe e
OCHOBEH npeveLy, aktop. CkopocTTa i Ha NpemecTBaHe npu
noaxonsdly BATbP € U3yMUTenHa — FOXHUSAT 3anuB ce nokpuea
n3usno 3a 30-45 MuHyTH.

Cpytuwa
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Cpytviiata ce obpasyBaT BCMecTBME Ha eposusTa.
Mopaou cunHus npeceyeH pened ce HabnwogaBaT pasnuyHu
no obem cpyTuwa — OT AECETKM 4O XUNSAU KyOuuHu mMeTpu
(PaHrenos, 2001). YecTo ce M3KIHOYMTENHO HEYCTONYMBM U
“Tpbrear’ gopw OT No-CUreH MopuB Ha BsTbpa. ObemuTe Ha
KbCOBETE M3rpa¥gally cpyTuwaTta B paitoHa Ha 6asata ca ¢
pasmepn OT AECETKM CaHTUMETPU — [0 HAKONKO MeTpa. B
panoHa Ha 6a3aTa ca kapTupaHu Hag 25 pasnuyHu no obem un
npocTupaHne cpyTuwa. 3anucu Ha CEU3MWUYHW  CuUrHamnm
reHepupaHu OT CpyTullaTa MoraT Aa MMaT npaKT4ecko
NPUIoXeHue Npu ONpefensHe Ha CensmmyHaTa yCTONYMBOCT
Ha crpagM W CbOPbBXEHUs NOAMOXKEHU Ha  BubBpaLmuu
reHepupaHu OT TpaHcnopTa Ha CPYTULEH MaTepuan.
BHMMaTENHOTO MoaxoXgaHe KbM MecTata Ha CpYTBaHWs U
kameHonagy, Mu3y4aBaHETO MM B TUXO BPEME U SCHU
MeTEOyCMOBWS, MOraT 3Ha4YUTENHO Aa CHWXAT OmacHOCTTa oT
TOBa NpupoaHo Beacraue.

AKTUBHM BYJIKaHU

Camo Ha 40 kM Ha CeBepoM3TOK Ce Hamupa aKTUBHUSAT
ByNKaH [lMceniubH, KOWTO € M3purBan HEKOMKOKPaTHO - 3a
nocnegeH mbT nped 1974 roguHa. Crnegu oT HerosaTa
LeNHocT BbpXy 0-B JIMBWHICTOH Ca BynkaHckute Gombu u
NUPOKINACcTUTUTE (YEepeH BYNKAHCKM NSACHK) AOBATW MO BpeMe
Ha M3puUrBaHMsaTa Ha [uMcenwbH B MUHaNM BpeMeHa W YecTo
oOpasyBawy  3HAYMTENHM  NPOCMONKM B NEAHULMTE.
BynkaHckuTe MaTepuanu W naBW ca Han-4yecto basnyHu —
aHpesuTobasanT u 6asant. Hamupat ce u KbcoBe nemsa
[OHeceHn oT BogHuTe TeueHus (Panrenos, 2001). Ha o-B
JIMBMHICTOH CbLUO MMa aKTMBEH BYIkaH. PasnonoxeH e Ha FOU
or 0Gasara. [lpenctaBnsBa OMACHOCT MpU  MOAMEOHO
U3pureaHe, KOETo MoXe Aa AoBefe A0 TEXKA HABOAHEHWS.
ToBa, Ye € pasnonoxeH OTHOCUTENHO Aanede oT Gasata ro
npasu W No-Manko onaceH. EBeHTyanHo uspureaHe we 6bae
HabntoaaBaHo NPeau HanMuMeTo Ha OMacHW NoCneauLy, KOeTo
Mo3BONSBa B3EMAHETO Ha NPefBapuUTENHW 3alUTHU MEpKU.
HanpaBeHuTe u3cneaBaHus Ha fankoBute 1 edoy3uBHW ckanu
B paiioHa Ha Bbnrapckata AHTapkTidecka basa (KameHos,
2000) nokaseaT, Ye CbBpPEMEHHATa BYNKaHWYHA aKTUBHOCT €
[0Ka3aHa 1 ByrkaHCKa aKTUBM3aLmMs MOXe [a Ce O4aKea.

APYTV HEBNATONPUATHI U PUCKOBW ABNEHKA

YnTpaBnoneToBm Nbyun

Hai-onacHusaT areHT Ha npupogHaTa cpefa LercTByBall
BbpXY O4MTe U KOXaTa Ha uacnegosatenute. Mopagu aobpe
ohopmMeHaTa 030HOBA [yrnka, KOMWUYECTBOTO UM NMpe3 AeHs e
3HauuTenHo (PaHrenos, 2001). HabntogeHusTa ca npaBeHu C
NPUMUTWBEH WHAMKATOP, MNO3BONSBALY CaMO CPABHUTENHM
namepsaHus Ha (UVA) u (UVB). Mpun AcHO, CTbHYEBO Bpeme
(koeTo He ce cryyBa TOMKOBA YECTO) YITPaABMONETOBMS
MHOEKC JOoCTUra MakcuManHaTa cu CTomHocT — 12. JTbueHneTo
e meko (UVA) n t8bpmo (UVB), kato TOBa OT MbpBUS BUA
MPOHWKBA Ha HesHauuTenHa ObnbouvHa B KkoxaTta, a OT
BTOpMS — focta no-gbnboko. OnacHocTTa umaBa  OT
OCBETsIBaHE Ha O4MTEe W Bb3MOXHM W3rapsHWs Ha Koxara.
Okono 2-3 yaca NpecTon Ha CITbHLE, BOAM 0 3a4epBsBaHe Ha
koxaTa W HauyanHa CTeneH Ha u3rapsHe. 3awwtata ce
OCbLLECTBSBA Ype3 NOKpPUBaHE HA OTKPUTUTE YacTM Ha KoxaTa
C Jpexu U pbkaBuUW, Ha rMaeaTa — C LWanka, Ha o4uTe — C
[METYEPHM O4MNa, a Ha OTKpUTaTa KOXa Ha NMLETO — CbC



CMBbHLUe3alunTHU kpemose ¢ taktop 50-60 3a UVA u okoro 20
3a UVB.

CunHu 6ypu 1 TemnepaTypHM BapuaLum

ToBa ca Hai-onacHuTe MeTeopOnorMYHK enemeHTn. Yecto
ce Habmogaeat nopuBMCTH BYPHN BETPOBE C ronsmMa CKOpoCT,
poctvrawa go 150 km/y. Takvea BeTpose M Bypw morat ga
“n3pgyxat” cam YOBEK UMK MMYLLECTBO BbB BOAWTE Ha 3anuBa.
Mpsiko CBbP3aHO C ediekTUTe Ha BATbpa € W SIBMEHWETO
HapeyeHo “TemnepaTtypa Ha ycellaHe”. YecTo Temnepatypa ot
—2-3C npu cuneH BATLP M BnaxHOCT ce ycella kato —20C. U
0bpatHo — Temnepatypa oT +2C npu TUXO U CITbHYEBO BpEME
cb3gaBa ycelaHe 3a +20C (Panrenos, 2001). Temnepatyp-
HUTE BapWaLum Npe3 aHTapKTUYECKOTO NATO HE ca ronemn —
cpeaHo +/- 3-4C. W3mepBaHus C eKCTpeManeH TepMOMETHP
nokaseaTt OTPULATENHN TEMNEPaTypy Npes 3umata JoCTuraLLm
MWHYCOBW CTOMHOCTM OT — 25-30C. ExeaHeBHO, nouTth npes
UAnoTo NSTO Ce HabnwgasaT UMKIMYHM  KonebaHus Ha
TemnepaTypata OKOMo HynaTta, KOeTO BOAM [0 LMKMMYHO
3aMpb3BaHe Ha BofdaTa M nocrefpalo CTonsiBaHe Ha nefa.
To3u npouec B NyKHAaTUHUTE Ha CKanuTe, CUIHO nogromara
epo3usiTa U TAXHOTO paspyllaBaHe. [lOBEYETO areHTn
[eiiCTBYBaLLM B pailoHa Ha OCTPOBA, KaKTO M Mocneauuute ot
TAXHOTO [IeNCTBME Ca NPeACTaBeHu Ha durypa 2.

Tsunamis

Queypa 2. Cxema Ha OCHOBHUMEe AOMUHaHMHU (hakmopu
obycnasswu eeoduHamukama Ha ocmpos JIuguHecmoH

FEONOXKW N3CNEOBAHUA
Pesyntatnte oT Teau M3criegBaHusi ca MpeaBapuUTenHM.
MHTepnpeTauusta n OCMIUCINSHETO Ha HabnopaBaHuTe akTh
npeacton pna 6bpar HanpaBeHu OT  cneuuwanucTu B
CbOTBETHWUTE 00MacTy.

neTpOXVIMVI‘-IHM CBOWCTBA Ha CKanuTe

Tabnuua 2. Pe3yntatv 0T XMMUYHUS aHanu3 Ha nogbpaxm
pasHoobpa3Hu obpasuy.

Ne Si02  A203 Fe203 MgO  CaO Na20
A1 5610 1710 9.31 4.24 6.37 3.16
A2 7510 1091 3.97 147 056 3.05
A3 66.30 1148 271 0.38 089 3.61
A4 5410 15.04 1089 4.20 710 6.65
A5 62.00 15.04 8.69 1.94 211 414
AG 7710  11.01 218 0.80 038 284
A7 7000 1376 572 1.88 162 1.72
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A8 7740 1147 229 0.18 093 324
MeTpOXMMWYHNTE CBOWCTBA Ha CKANMUTe Ca HampaBeHW no
CTaHOapTHa MeToduka Ha XumuyeH aHanu3 AES-ICP cnep
ankarHo cTansiHe u pasTBapsiHe ¢ kucennHu.B Tabnuua 2. ca
[afeHn CTONHOCTUTE 3a HAKOW CENEKTUBHO M3bpaHu obpasum
kakto crnegga: A1 — rabpo; A2 — nupoknacTuyeH Tyd; A3 —
aHgeant; A4 — ponepuT; A5 — Tpaxut (kapboHaTtusupaH); A6 —
nacbyHuK; A7 — aprunut; A8 — rpaHuT-nopdup (cepuum-
TU3NpaH). YecTo ce cpella KOHTaKTEH TEPMOMETaMOP(NIBM,
ocobeHo B 30HMTE 6nK30 4O rabpo-AMOpUTOBUS MNYTOH Ha

Xecnepuaec nowHT, kakTo 1 npu aankute (Kamenov, 2000).

CKbNOLIEHHN 1 NONYCKbMNOLIEHHN KaMbHU

B 6nuskusa paiioH Ha OasaTa, Jocera MakpoCKOMCKM ca
HamupaHU CaMO MOMYCKbMOLEHHN PasHOBUAHOCTN — efHo
HaxoguLLe Ha OHWKC (kachsIBOYEPBEH MBWYECT axaTt, MOHSKOra
C BKIKOYEHWNS HA MUPUT) M MHOXKECTBO XWIM C PasnUyHM
pasmepu (Han-yecto oT 2 go 10 CM. HanpeyHo ceveHue u
ABITKMHN — AOCTUraLWM A0 METPM) OT ameTUCT. OHUKCHT € mo-
PSIOKO CpeLLaH, MoHsKora MMa W I0BENUPHM kadecTBa M 1obpe
ce nonupa. AMETUCTBT € MHOTO MO-LUMPOKO PasnpOoCTPaHeH.
Ama ro kaTto nnbTHM arperaty (MHOrO psAKko ce cpelar
0bOpMEHW KpUCTAnMK) WNM KaTo OTAEMHW BKIIOYEHUS B
KBapLIOBUTE XMAPOTEPMAMNHU XK. Mima Haxoaku C 10BENUPHM
Ka4yecTBa — CBETNIO 4O THMHO OLBETEHM arperati, MiTbTHW,
PAOKO HamykaHu. YecTo ce cpellar KpacuBW arperatv OT
€NWOOT, Hal-4eCTO MO KIMBAXHUTE MYKHATWHW Ha MarMeHuTe
ckanu — guoput 1 rabpo-guoput. Caminte MarmeHu ckanw,
KoraTo ca MITbTHW 1 HeM3BETPenn, Jobpe ce normpar u umat
aTpaKTWBEH pUCYHbK. KaTo eBeHTyanHW Haxogkn 3a
[EKOpaTMBHM LienM MoraT fa Ce W3non3yeaT M YecTo
CpellaHuTe arperati OT MaHraHuT, MUPUT, Xamnkonupwr,
ranenut, cdaneput (kneiodaH) W Ap., KOUTO ca Macoso
pasnpocTpaHeHu okono 6asata. Hamepenu ca u gpysu ot
kBapL. B wnmxa ce oTKpMBaT M MMKPOCKOMMYHW KpUCTanyeTa
OT rpaHaT, OfMBWHW, €NMWAOT, MAarHeTUT W XeMaTWT, PSAKO
UMPKOHW. Bcuukn onmcanm matepuans MMat KONEKLUMOHHM
kayecTsa.

BkameHenoctu

3a mbpBM MbT B paitoHa Ha BAB Osxa HamepeHw
BKaMEHernocT Ha BenemMHUTV — FMaBOoHOTM OT KbCHOKPCKO-
paHHOKpegHaTa enoxa. Ha aHanu3 ca nognoxeHu Ocem
obpaselia, kaTo egHu OT Tax Oele pasTpOLLEH NpW OMKT da
6boe w3BageH obpaseuya OT oOcHoBHaTa ckana. WpoeHtu-
uumpanm ca gea uga 6enemHuTI — Belemnopsis (¢ Bb3pacT
- bBepuac-BanarxuH) u Hibolites (c TuToHCKa Bb3pacT).
Bcuukm obpasum ca HamepeHu B MnaxHWTE OTMOXEHWS W
BMHAarM Ca BKITIOYEHW B TOMHOOLBETEHHUTE MSACHYHMLM,
npuvHagnexawn kato ye nu, Ha gopmaumata Maiepc-brbd
(7). Haxogkute Ha GenemMHUTATE Ca CUITHO KanuuTU3MpaHu
(MoHsiKOra 3eonMTM3WMpaHM), kaTo LBETLT Ha obpasuute e
npeauMmHo sipko Ban. ToBa BEPOSATHO Ce ObITKM Ha Nekns
MeTamopdu3aM W NOCNEABanoTO U3BETPSHE BBHB BOAHO-
COreHaTta Cpefa Ha nnaxHuTe OTNOXeHWs. Pasmepute Ha
AeTpuTYyCUTE Ca Mexay 2 1 5 cM, kaTo camo egHu obpasel e ¢
no-ronemu pasmepu. BkameHenocTute ca NTbTHO BKMKOYEHN B
OKOMHaTa Ckamna 1 npakTuyecku He morat Aa 6baaT u3BageHu
Lenn Ypes MexaHudHu Bb3gencTeus. Haxogkute ca macoeo
pasnpoCTpaHeHu B TbMHOOLIBETEHUTE BamyHU W YaKbiW KaTo
pocTurat 1o okono 10% OT BCWYKM NofoOHM KbCoBe. ACHO ce



[ONaBAT BETPUNOoOpasHUTE POPMU Ha Haxoauiiata, KOeTo
MOXe Aa e KpUTepuM 3a TOBa, Ye ca OUNK TPaHCMopTUPaHM
otrope-Hagorny. KbM MoMeHTa Bce olle HsMa CbobLeH!s 3a
OTKPUTM GENEMHUTM B OCHOBHATa ckana.

3AKMIOYEHNE

MonyyeHuTe pesynTaTy [aBaT ficHa NpeAcTaBs 3a
Bb3MOXHOCTUTE  HA  KOMMIEKCHUTE  reonoro-reouanyHm
n3cnemBaHns 3a u3yyaBaHe Ha reoroXKUTE, reoCTPYKTYPHU,
reoMHaMU4HM 1 reoU3nyHK SBNEeHNs. Bbnpeku Ye noseyeTo
OT TAX MMaT npeaBapuTeneH Xxapaktep, AEMOHCTpUpaHuUTe
daktm M HabnopaBaHWTe 3aKOHOMEPHOCTM Ca  MpsKO
[0Ka3aTeNCTBO 3a ECTECTBEHWTE, MOYTI HECMYTEHM (edBa Nin
He nabopaTopHu!) ycroBus 3a U3y4YaBaHe Ha BCUYKW SIBNIEHUS
nposesBawM ce Ha ocTpoB JlmBuHrcToH.  Lupokute
Bb3MOXHOCTM 3@ Hay4HU W3CredBaHus, KOWUTO NpenocTaBs
bwvnrapckata AHTapkTuyecka basa, morat u TpsibBa aa 6baat
W3NON3yBaHM 3a paslMpsBaHE Ha KOMMMEKCHUTE reonoro-
reom3nyHu n3crnensaHns B AHTapkTuaa

BnarogapHocTu

GeoSIG 3a npenocTaBeHMst aBTOHOMEH CEM3MOMOriYeH
npnbop 3a Obnrapckata cemsmmyHa ctaHums. [J-p Challinor u
A-p Briggs ot ynuBepcuteTa Waikato - Hoa 3enaHgus 3a

Mpenopwyana 3a nybnukysaHe om
kamedpa “TlpunoxHa aeogpusuka” Ha IO
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n3crnenBaHusTa UM Bbpxy obpasuyute ot 6enemuntn. HBY 3a
npoekTa 24/08.01.2002 — “AHTapkTuyecku uscneasanus”. [lou.
armH M. TokmakumeBa, MY — 3a NeTPOXUMUYHWTE aHanuU3m.
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COMPLEX GEOLOGICAL AND GEOPHYSICAL INVESTIGATIONS IN ANTARCTICA

Boyko Ranguelov

Geophysical Institute — BAS, Sofia 1113, Bulgaria, E-mail: bkr@geophys.bas.bg

ABSTRACT

The results of the complex geological and geophysical investigations on the Livingstone Island, Antarctica during the campaign 2000-2001 are presented. Seismic
signals, tsunamis generated in the South Bay, destructive geodynamic phenomena - landslides, rockfalls, deep erosion, etc., are investigated. The UV radiation, wind
and temperature changes, humidity and hydrology regime have been observed as well. Some preliminary results of the geological probing, gemstone deposits and
fossils are presented as well. The results obtained support the proven facts that Bulgarian Antarctic Base and its surroundings are suitable place for complex natural

investigations.

INTRODUCTION

The complex geological and geophysical investigations have
been done during the expedition 2000-2001 for about 40 days
— 1% December till 10™ January in the area of the Bulgarian
Antarctic Base (BAB) on the Livingstone Island — Antarctic
South Shetlands. Several projects have been under the
execution: seismological — with MINEDU, Tsunamis - with
Geophysical Institute and a project on geodynamics — with
New Bulgarian University (NBU). Many samples of rocks and
minerals have been collected for Mining and Geology
University and NBU collections and sampling of soils, waters,
organic materials has been performed.

SEISMOLOGICAL OBSERVATIONS

The main purpose of the seismological observations was to
establish the first Bulgarian seismological station on Antarctica.
It was successfully executed and since 4™ December the
measurements started. The coordinates of the station
measured by GPS were as follows [Ranguelov, 2001]: 62
38'25.4"S and 60 21'55.1"W, height - 12.5 m.

The station was equipped by a GVB device produced by
GeoSIG, with a three component geophone with own
frequency — 4.5 Hz. The records have been interrupted by
different reasons — electricity interruptions, memory limits,
other duties etc. As a result more than 250 records from
different sources have been recorded. Natural seismic
emissions are generated by ice cracks, icefalls, surf, rockfalls,
wind, rock cracks and possibly earthquakes. Artificial seismic
signals have been generated by hammering, electric
generator, human and animal's activity. For the signal
identification different criteria have been used. Base method
was the spectral analysis in both forms — Fast Fourier
Transformation (FFT) and power spectrums (PS). Other
method applied was the 3D representation of the vector sum of
the signal on the three components — a vertical and two
horizontal. Additional criteria — the signal envelope, and
velocity, acceleration and displacement have been applied as
well as filtering windows (Hemming, Hening, Bartlett, etc.) for
the same purposes. The software is included in the device
options. The results of the signal classification are as follows: 7
signals from icefalls, 21 — ice cracks, 3 — rockfalls, 12 — surf
(wind and tsunami influence), 121 — wind noises, 2 — probable
local earthquakes, more than 80 - artificial. The normalized
spectral characteristics are presented on fig.1.

ASAlru)

Figure1. General spectral characteristics of the seismic signals
registered on the Livinstone Island.
1 - earthquakes(?); 2 - icefalls; 3 — surf;
4 - artificial signals; 5 — wind microseisms;
6 — rockfalls; 7 — ice cracks; 8 - 50 Hz.

The active experiments show the attenuation of the wave
amplitudes twice for about 50 meters on the soft soil and the
same for about 300 meters for the hard rock. Very often the
attenuation is extremely high — more than 10 times for the local
moraines’ deposits formed by the glaciers.

TSUNAMI INVESTIGATIONS

The icefalls generated huge local tsunamis in the South Bay.
They have been described in Ranguelov [2001]. For the whole
time period more than 20 cases have been registered. A lot of
data are missed due to the different reasons — bad weather,
night time, other duties of the observer, etc. The run-ups and
their maximum amplitudes have been registered by primitive
equipment — marked rope and a chronometer. That's why the
reliable results must be considered for the amplitudes greater
than 50-60 cm. An exceptional case of an extremely high
tsunami has been registered due to the big ice block (more
than 300 meters) fall. It generated huge tsunami with amplitude
of about two meters. The generating mechanism is different.
Usually the icefalls are connected with a big acoustic noise.
The travel time from the source to the BAB beach is different,
but in the range of 10-15 seconds. This time is enough to avoid
the dangerous influence of the wave on the researchers. The
wind waves very often reach 3-4 meters high. The time pulses
for them are in the range of 8-14 sec. The tides are estimated
by the data for the Spanish base. The maximum values
reached 2 meters.
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Table 1. Parameters of the observed tsunami waves

Ne Month  time H T Trtime No
day h.min.  [m] [sec]  [min]
1 1203 1021 08 23 6.2 2
2 1204 2040 12 30 6.5 2
3 1205 1420 1.0 25 7.2 1
4 1209 1630 2.0 16 55 4
5 1209 1236 08 21 75 2
6 1213 1113 141 20 8.2 3
7 1217 1005 0.7 18 5 3
8 1217 1415 08 19 6.5 4
9 1217 1536 0.7 20 3
10 1217 1615 0.9 21 3
11 1217 1747 1.0 3
12 1225 1836 0.9 7.5 2
13 1229 1115 07 22 55 2
14 1229 1218 1.0 24 6.5 3
15 1231 1931 06 30 45 3
16 01.02 1216 0.6 4.2 2
17 01.05 1916 0.8 22 55 2
18 01.06 1336 0.6 21 2.5 2
19 01.06 1340 06 26 2.5 2
20 01.08 1146 08 23 2
21 01.08 1156 0.8 23 2

H —run-up; T — wave pulse; Tr.time - travel time; No — number
of the waves.

The specific hydrology regime nears and around the BAB,
suggested an idea to measure the underground water level
changes. The experiment shows a negative connection. Due to
the water level height generated by the snow melting process,
the transmission is not possible. The underground water table
is stable on the beach and no influence from the sea is
detected. The dominant is the hydrology regime from the land
to the sea due to the snow and ice melting process.

GEODYNAMIC PHENOMENA

Near the base other geodynamic effects could be observed —
erosion, rockfalls, active volcanoes, glaciers with all
accompanying events they are able to produce (ice falls, ice
cracks, moraines transport, etc. [PaHrenos, 2001]. The big
gravel and stone blocks on the beach are very dangerous for
the people due to the wetness and slippery surfaces producing
frequent traumas on the people.

Erosion

The erosion is deep and often reaches 3-4 meters due to the
continuous cycle of the melting and freezing waters in the
rocks’ pores. The erosion together with the sharp relief are the
main generators of the rockfalls and the rock’s cracks. Similar
effects on the relief have the surface faults. Most of them are of
a listric type due to the extensional tectonic regime. In a crack
of such fault an elementary experiment was establish,
measuring the movement on the surface. About 1 mm was
detected in a left (west) lateral displacement. This means very
active fault movement. Usually the cracking and the erosion
are orientated by the cleavage. This leads to a slices parallel to

the cleavage. There are as well block perpendicular cracks,
which formatted block image of the rock surface, especially on
the basic rocks. Sometimes due to the reach quartz zones
some rocks formatted clearly expressed cliffs. Special
measures against the erosion are not necessary. The base is
on the hard rock of the basaltic dyke.

Abrasion

The abrasion is strongly developed in the surf zone. The
main dynamic factors are several — erosion, big tide
amplitudes, ice movements with the morenas transportation,
temperature changes, etc. The most exposed to the abrasion
forms are the cliffs and the vertical rock walls. The abrasion
effects are clearly expressed as well on the formations with the
tectonic origin. A natural cave due to the abrasion of the fault
planes is located near (about two kilometers) southeast of the
base.

Glaciers

The glaciers are located everywhere and near surroundings
the base. The biggest (Johnson, Perunica, etc.) have very
large dimensions (tens of kilometers) and sometimes depths
reach more than 300 meters, according the Spanish
researchers. They have very active dynamic movements, in
some places more than 25 meters per year.

The glaciers are main source of the moraines, other ice
materials (such as glacier's “milk”) and deposits. The most
dangerous event for the researchers is to fall down in the ice
cracks (frequently deeper than 30-40 meters). It can bring
fractures, contusions even deaths. The icefalls are also
dangerous because they can splash the researchers or to
generate tsunamis in the South bay. The main way of
protection is the alpine equipment and tracks in couples with
continuous radio connection with the base during the tracking
sessions. The small ice pieces generated by the glaciers are
also main dangerous component during the debarking phase.
The velocity of the wind movement of this active agent is
extremely high during the windy time — the whole bay (more
than bkm. length) can be covered for about 30-45 minutes.

Rockfalls

The rocfalls are due to the deep erosion. The sharp relief
formatted different volumes of rocfalls. They have different
dimensions — from several up to thousands of tons [PaHrenos,
2000]. They are very sensitive and often started their
movements due to different triggers — strong winds, steps, etc.
The rock pieces of the rockfalls have different dimensions -
from centimeters to meters. In the near BAB surroundings
more than 25 different rockfalls have been investigated and
mapped. The seismic signals generated by them have been
registered and can have practical implementations for the
seismic hazard purposes about the vulnerability and stability of
the different structures affected by such events. The careful
watch and approaching to the rockfall places can help to avoid
negative effects and dangerous behavior of the falls to the
researchers. The recommended measures are - good
weather, careful measurements and safety equipment to
prevent the negative effect of these phenomena.

Active volcanoes
The active volcano Disseption is located to the 40 km
northeast. This is a very active volcano. The last eruption was
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reported 1974. Traces of its activity are clearly visible on the
Livingstone Island - volcanic bombs, ash and pyroclastites are
usual view on the glaciers and the beaches. The volcanic rocks
are basic — basalt and andesite basalts. [PaHrenos, 2001]. On
Livingstone Island local recent volcano is reported [Kamenov
2000]. It is located SW of the base but is difficult for the
investigations. Can be dangerous in case of under ice eruption,
which can bring heavy floods. The volcano is relatively far from
the base that's why the preliminary effects can be observed
earlier. The local dykes have been investigated and prove the
idea that the local volcanic activity can be expected [ Kamenov
2000].

OTHER NEGATIVE PHENOMENA

Ultraviolet rays

This is the most dangerous environmental phenomenon
observed on the Island. It acts on the eyes and the skin and
can produce heavy damages and buming. Due to the ozone
hole the daytime quantity is too big [Panrenos, 2001]. A simple
indicator for the comparative measurements between (UVA-
soft) and (UVB-hard) rays has been used for the observations.
During the clear sunny days (not very frequent event) the UV
index reaches about 12. The UVA and UVB rays attack the
surface layers of the skin. The danger is a result of the
possible lightening effects on the eyes and burning of the skin.
2-3 hours stay on the open air is equivalent of the Ill degree
burning effects. Clothes, hats and protective glasses can do
the protection. For the open skin — the protective foam can be
used with a high UV factor.

Strong winds and temperature changes

These are the most dangerous meteorological elements.
Very often strong, impulsive winds can be observed. The
velocity reaches up to 150 km/h. Similar winds and storms can
“blow” the person and the instrumentation in the bay. Directly
connected with the windstorms are the temperatures. There is
clearly expressed so-called “feeling temperature”. Frequently
the temperature of about —2-3 C according the wind and the
humidity can be felt as —20C. Vice versa — the temperatures of
+2C can be felt as +20. Sounds of the cracking stones are
frequently observed during such days [Panrenos, 2001]. The
temperature variations during the astral summer are not big -
most frequently in the range +/- 3-4C. Measurements made by
the extreme thermometer show that during the winter the
temperature goes below up to —25-30C. Everyday variation
can be observed cycling around the zero. This process brings
the effects of the deep erosion due to the freezing and melting
cycle. The most natural phenomena acting on the Livingstone
Island are schematically presented on fig.2.

Tsungmis

Figure 2. Main factors generating the geodynamics on the
Livingstone Island
GEOLOGICAL INVESTIGATIONS
The results obtained from these investigations are
preliminary and not yet completed. The interpretations will
follow by the investigations of the respective specialists.

Petrochemical contents of the rock samples

Table 2. Results of the chemical analysis for some selected

rock samples

Ne Si02  A203  Fe203 MgO Ca0 Na20
A1 5510 1710  9.31 4.24 6.37 3.16
A2 7510 1091  3.97 147 0.56 3.05
A3 66.30 1148 2.71 0.38 0.89 3.61
Ad 5410 1504 1089 4.20 710 6.65
A5 62.00 15.04 869 1.94 211 414
AB 7710  11.01 218 0.80 038 284
A7 7000 1376 572 1.88 162 1.72
A8 7740 1147 229 0.18 093 324

The petrochemical analysis has been done according the
AES-ICP standard. In table 2 the values for some selected
sample are presented: A1 — gabbro; A2 — pyroclastic tuff; A3 —
andesite; A4 — dolerite; A5 — trahite (Ca); A6 — sandstone; A7 —
argillite; A8 — granite-porfir. On the island due to the intrusions
the thermal metamorphism is very frequent, especially near the
gabbro-dioritic body of the Hesperides point, as well as near
the dyke’s intrusion. [Kamenov, 2000].

Precious and semiprecious stones

Near the base, up to now, only semiprecious stones have
been discovered. A small deposit of onyx (brown-red sliced
agate sometimes including pyrite) and a lot of veins of
amethyst with different sizes (from several centimeters up to
several meters) have been described. The onyx is rare
mineral, sometimes have nice properties and can be polished
well. The amethyst has larger distribution. Usually appears as
aggregates, very rare — like crystals or inclusions in the quartz
veins. The color is light violet, sometime — dark violet. The
samples have jewelry properties. Epidote is another frequently
discovered mineral. The magmatic rocks very often looks
useful for decorative purposes. Very often the findings of
manganite, pyrite, chalcopyrite, galenite, sphalerite, etc. can be
recognized. Quartz crystals are also discovered. In the
sediments microscopic crystals of garnet, olivine, epidote,
hematite, sometimes circone can be found. The collectors can
collect all described minerals.

Fossils

For the first time near the BAB fossils from belemnites have
been found. The specialists from New Zealand have made the
analysis on the eight samples. The identification show two
types dated — Belemnopsis (Berias-Valangine) and Hibolites
(Titonian). All specimens have been discovered on the beach,
included in dark sandstone’ gravel similar to the Maiers-Bluff
formation. The dimensions of the detrituses are between 2 and
5 cm. The fossils themselves are light white, because of the Ca
dominance. This is due to the posformation changes. Only one
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sample is bigger. The samples are firmly included in the
mother’s rock and to extract them mechanically is impossible.
The sample can be found everywhere on the beach and
formed large fans. This is may be indicator that they are
coming with the glacier's materials. The frequency of the
findings is about 10% from all dark colored rock gravel. Up to
now there are no information about the discoveries of the
fossils on the basement rocks.

CONCUSIONS

The results obtained gives a light idea about the large
possibilities for the geological and geophysical investigations
on the Livingstone Island. The BAB appears as a test site for
the geology, geophysics and the geodynamic investigations.
The results are preliminary and even in this case show the
large improvement for the observed facts and phenomena. All
described phenomena can be observed in natural environment
due to the lack of different anthropogenic noises. The large
possibilities provided by the Bulgarian Antarctic Base, can and
must be in use for the increased geological and geophysical
investigations in Antarctica.
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