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B cratee uccnenyrores: ssHTaps Me3eHcKoro 3anuBa, n-BoB Kanun, FOropckuii, SIman, Taiimbip,
Yykotka u HOBOCHOMPCKMX OCTPOBOB, MOJIOJBIE MCKONAeMble CMOJBI 0. Myablor, raratel apx.
HInuuoepren, lOropckoro u YyKOTCKOTO N-OBOB. AHAIU3UPYETCS INPAKTUYECKOE HCIOIb30BaAHUE
apKTUYECKOTO SIHTAps U rarata B pa3jindHbIX cdepax.

KiroueBble cnoBa: sumaps, 2aeam, cmonawl, yeau, Poccutickas Apxmuka, Mmen, naneozew,
njeticmoyeH, 20710yeH

SHTapp — OAHO W3 BAXHEHIIMX TMOJIE3HBIX MCKOIMAEMBIX KAaWHO30MCKHUX W ME3030MCKUX
otnoxxeHuit Poccuiickoit ApKTHKH. DTOT MUHEpal JT0ObIBAICS IPEBHUM YEIOBEKOM, HCIOIb30BANICS
IIOMOpaMH, CHOMPCKUMU Ka3aKaMu, HEHI[aMHU, JloJiraHaMH ¥ 3BeHamu. HanOosbliee 3HaueHNEe UMEIOT
€ro POCCHINMM B TECYAHBIX MOPCKHUX, AJUTIOBHAJIBHBIX W OOJIOTHBIX OTJIOXKEHHUSIX IUICHCTOLIEHA U
rojoueHa. M3yuenunem apkruueckux cmon CeBepHol EBpa3uu 3aHMManuCh MHOTHE MCCIIEI0BATENN:
reorpadpl, TreoJOrd, I€OXMMHUKH, MHUHEpPAJIOTd, INyTEeIIECTBEHHUKU. B mpeacTaBieHHON craThbe
OTHCHIBAIOTCS HOBBIE HAXOAKU SIHTaps U rarata B Apkruke, caenannble yaeHbiMu OI'BY «BCEI'ENy,
AAHWU, BUH PAH, CIIT'Y (Puc. 1-20).

OcHoBa HayuHOrO M3yueHus siHTaps Obuta 3anmoxkena C.C. CaskeBuueM [Caxesuu, 1970].
3HauuTeNbHBII Tporpecc B THUMNM3ALMKM CMOJ  JOCTUTHYT TNpPUMEHEHUEM HH(paKpacHOM
cnekrpomerpun: H.IT. FOmkuusiM, A.B. Menerurikum, M.A. BormacapossiM u aBTopamu [FOwkumn,
1974, FOwxun u op., 2006, Menemuyxui, 1992, bozoacapos, 2011, Lvibyrvckas, Kpwinos, 2011,
Kpoinos u op., 2013, Kpoinos, FOgeposa, 2013] OblI0 OCYIIECTBICHO HCCIeI0BaHNEe HHDPaKpacHOM
CIIEKTPOMETPUU W HUHBIX TOKa3zaTesled XpyNKUX cMoid - peruHuTtoB Cambuiickoro, KanuHckoro,
Oropckoro, Taiimblpckoro m-oBa u o. CaxanuH. B pesynbrare 3THX paOOT OBUIO BBIJEIEHBI
Pa3HOBUAHOCTH BS3KMX M XPYNKUX CMOJ, K KOTOPBIM OTHECEHBbl apKTUYECKHE PAa3HOBHUIHOCTHU
PETHHHT U T'eIaHuT, 00JIACTH apKTUUYECKOTO sSTHTaps ObLIM pa3JieieHbl Ha npoBUHIMH. [IpencraBienus
pa3HBIX UCCIIEAOBATEIEN O SIHTApE OTVIMYAKOTCSA B 3aBUCUMOCTU OT TOrO KAaKOW TOUYKU 3PEHMSI OHU
MIPUIEP)KUBAIOTCSL HA €0 COCTaB, (pU3MYECKHe U IOBEJHUPHBIE CBOWCTBA. B reojormueckoM cmbicie
ClIOBa TOJ SHTapeM IIOHMUMAaeTCsl Pa3sHOBUIHOCTb TOAHBIX K 0OpaOOTKE MCKOMAeMbIX CMOJ,
xapakrepusyromascs koneomommmcs coctaBom: C, H, O mpu dopmyne CioH1604 , amopden,
TBEPAOCTHIO 1-3, yepTa - Gesasi, MOBBINIEHHON TBEPAOCTBIO, ¢ TeMmeparypoit mwiasnenus 100-400°C
KaMEHHOYTOJIbHOTO-HEOreHOBOTO Bo3pacta [Tpoghumos, 1974 w np.]. CymiecTByeT MHEHHE, YTO
XPYIKHE NCKONAEMBbIE CMOJIBI APKTHUKH HE SIBIISIFOTCSI HE MHTEPECHBIMHU ISl TPOU3BOJICTBA U AK€ HE
MOTYT Ha3bIBaThCS SHTApeM, a SHTAPENOJOOHBIMU CMOJIAMU ApTYMEHTHUPYS 3TOT BBIBOJ OTJIMYUEM
cniektpoB HH(ppakpacHoro (MK) mormomenust cMon ApKTHKH OT CHEKTpoB cMmoi [Ipubantuku,
CaxayiviHa ¥ UHBIX PETHOHOB.

B pabore ocymectBien ananu3 crnekrpoB MK mormiomienus o0pas3noB apKTHUECKUX CMOJ
Poccutickoit Apktuku. CeKTpbl peruCTpUpPOBATUCh Ha criekTpoMerpe Vertex-70 B auamazone 500-
700 em™ co CHEKTPaJIbHBIM pa3pelieHueM 2 emt [TpoGomoAroToBKa 3akitoyanachk B U3rOTOBJICHUU
tabnetok KBr maccoit 0,2 T ¢ pacTepToii B MOPOIIOK HABECKOM CMOJIbI Maccoit okoJio 50 mr. CrieKTpbl
U3YYEHHBIX CMOJI XapaKTEepU3yIOTCsl HeCcKoiabkuMM nukamu npu  800-1700 cM (onTHYeCKast
miotHocth 0,5-1,5) m mukom 2500-3750 emt (onrtrueckas mioTHOCTH 0,5-2,5) coBmagaroT ¢
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aHAJIOTHYHBIMU I'paUKaMU ISl BI3KUX CMOJI CYKLIMHUTA M pyMIHUTA (CM. puc. 21-24), 4To rOBOPUT
00 MX NPHUHAUIEKHOCTH K sHTapsAM. COBpeMEHHbIE M MOJOJbIe CMOJIbI (M MPOAYKTHl U3 HHUX —
KaHH(OITb, CKUIHAAP, MajaH) xapakrepusyiorcs 500-1700 cv™ (mrotnocts 0,5-2,0-2,5) U mHKOM
2500-3750 cm™ (utotHOoCTh  0,5-2,0), YTO TMO3BOJSAET WX pa3Aenarb. HekoTopwle 3epHA ATHUX
Pa3HOBUAHOCTEH MO (PU3UYECKUM CBOMCTBAM HE OTIMYAIOTCS OT BS3KUX CMOJ. MHOTHE COBETCKHE U
IIOCTCOBETCKUE KPUTUYECKUE IMPEACTABICHUS O IUIOXOM Ka4eCTBE apKTMYECKOIO SIHTApsl HE TOJIBKO
pacxoasaTcs ¢ MUPOBOM NMPAKTUKOM MCIIONB3YIOIIEN XPYyNKUE cMOJIbl MekCcuku u [JoMUHUKaHbl, HO U
IIPOTUBOPEYAT JaBHEMY OIBITY HCIOJIb30BAaHUIO J3TON0 MHHEpalla KOPEHHBIM HAacEJICHUEM
APKTUYECKUX PANOHOB.

W3nenus U3 XpynKUX CMOJ OTJIMYAIOTCSA OOJIbLIEH MPO3pauyHOCTBIO M MEHBIIUM YAEIbHBIM
BECOM, YTO CIIOCOOCTBYET MX MOIYJSPHOCTH B MHpE, OJHAaKO B Poccun TexHomoruu ux oopaboTku
cj1ab0 pa3BUTHl U HYXJAIOTCS B TEXHOJIOTMYECKOM IpopbiBe. [Ipo3padHble CMOIBI CBETIIO-KEITOTO
[[BETa TaKXE TOAHBI I HW3TOTOBJICHMS M3IENUN U3 IUIABICHOIO SHTaps U €ro CIUIaBOB C
actMaccamMu (6epHMT). 3epHa TEMHO-)KEITOIO LBETa Yallle COAEPKAIIUX MEJIKYIH0 OpPraHUuKy IpH
IUIaBJIEHUU NTPUOOPETAIOT YEPHBIN LIBET U CTAHOBATCA MYTHBIMU. Cpeiu HaXOJJOK apKTUYECKHX CMOJI
4acTO JOMMHMPYIOT XPYIKHE 3€pHA, XOTs B Ppsl€ PalOHOB YacTbl CMOJIBI CO 3HAYUTEIBHOU
TBEPJOCTHI0O U IUIOTHOCTBIO (Me3eHckuil 3anuB, m-oB SMai, psii pocceinei y moc. XaTaHra).
CooTHOIIEHNSI 3€pEH SHTaps Pa3HOrO KayeCTBA B POCCHINHBIX IMPOSBICHUAX APKTHYECKOH 30HBI
HYXX/IAI0TCS B TIOAPOOHOM OIMCAHHUHU U JIETATbHOM aHaJIH3e.

VcTouHMKOM sIHTapsi COBPEMEHHBIX pOCChiel B NMPUOPEKHBIX 30HaX 3amajna Poccuiickoit
ApKTUKM IO HalleMy MHEHMIO SBISIFOTCSL 0oJiee TJIMHUCTbIE KalHO30MCKHME TJIMHUCTBIE OCAIKU
3ajieraroliye Ha Iuenb(e B BNAJUHAX W KOHLEHTPUPYIOIIME IMPOAYKTHl BTOPHUYHOTO pPa3pyLICHUs
OypOYTOJIBHBIX MEJIOBBIX U NAJICOTCHOBBIX OTIOXKEHUH (Yroyib, pacTUTENbHBIA JETPHUT, raraT, SsHTaphb,
OOJIOMKM TEeCYaHHUCTBIX KOHKpelui u ¢ayHsl). Ilo ¢uznyeckum cBoCTBaM CMOJBI OTIMYAKOTCS
3HAYUTEJIbHON HEOJHOPOAHOCTHIO IaXKe B IpeJienax ogHoro paioHa. [ToBblleHHAs! TPEIIMHOBATOCTh
SHTapsl Kak IMMOKAa3bIBAIOT HAIM HaOmroIeHus Haa cmonamu lOropckoro n-Ba [Kpweiuios, Kanyeuw,
2019] yacro cBsi3aHa C CE30HHOM NPOTAMKONW 30H BEYHOW MEP3JIOTHI €ro COACP)KAIUX H €ro
paspylIeHHMEM B XOJl€ NEPEHOCa BOAHBIMU IOTOKaMHM IPU yAapax 3€peH O TBEpIble KOPEHHBIE U
IecyaHble MOPOJbl Ha JHE BOJOEMOB U Oeperax (MOATOMY B OOJIACTSAX pa3BUTHS IJIMH, aJ€BPUTOB U
TOp(pSHUKOB 3€pHA ApPKTHUUYECKOrO SHTaps Jyuinee kauecTBo). CieayeT OTMETUTb, YTO MHOTHE
poOJIEMBI B €70 IPUMEHEHHUH CBSI3aHbl C HEYMEHUEM €0 XOpOIIo 00padbaThIBaTh U OTOMPATH JIyUIlINe
3epHa TroJHbIE A 00pabOTKU. DTOT SHTAph KaK XPYMKHE CMOJIBI AMEPUKH B CHIPOM U IUIABICHOM
BU/JIE XOPOIIO MOJIUPYETCS HE TBEpAbIMU (Kak Bs3kue cmodbl [Tpubantuku u CaxanuHa), a MATKUMHU
PE3UHOBBIMU, BOMJIOYHBIMH KpyraMu, NMpUYEM HAWIy4IIUN pe3ynbTaT JOCTUraercs B oOpaboTke
LEHTPAJIbHON YaCTH KaIlJIEBUIHBIX, OBATbHBIX UJIM IIAPOBUIHBIX 3€PEH.

[Ipu copTupoBKE pEKOMEHAyeTCs OTOMpaTh HE TPELIMHOBAThIE TSKEIble 3epHa TEMHO-
KEJITOr0 I[BeTa (CBETJIO-KENThIE 3epHa YacTo 0oJjiee XpyINKH) KaK MpOo3pavyHble, TaK U HE MPO3payuHbIe
(xocTsiHOM sIHTaph, O6acTpan). [IOBBIIEHHONW MIOTHOCTHIO U MOHMKEHHON XPYIKOCTBIO OTJIMYAIOTCS
TaK)K€ 3€pHa SIHTaps U3 POCCHINEH IMJIeHCTOIeHa-TOI0eHa, TMOABEPrIINecs COPTHUPOBKE IO
IJI0THOCTH. [TOMMMO I0BEMPHBIX YKpaIIEHU! U3 CBIPOTO SIHTapsl BO3MOKHO M3TOTOBJIEHUE SIHTAPHBIX
JIepeBbEB, MHKPYCTALlUU KapTHH, IIKATYJIOK, B KOJUIEKIIMOHHOM JIeJIe U T€0TypH3Ma, NpH IJIaBJICHUH
BO3MO>KHO U3TrOTOBJIEHUE U3JIEIMHA HCKYCCTBEHHBIX MHKIIIO30B, B XUMUU JJIS1 IIPOM3BOCTBA STHTAPHBIX
Macesl ¥ KaHU(OJIU, pacCTBOPUMBIE B CKUIHMAAPE CMOJIBI MOTYT HCIIOJIb30BAThCA AJI MPOU3BOJCTBA
SHTApHOTO JIaKa, CMOJIBI C HPHUATHBIM 3allaxOM MOTIYT NPHUMEHATCS B KadecTBE JaJaHa U
apoMaTHYECKUX CMOJI.

ITpo3paunble 3epHa NMPUMEHSIOTCS B ONTHUKE, KOCMMUUYECKON M BOEHHOW NMPOMBIIIJIEHHOCTH U
HaHoTexHoJorusx. Hekoropsle Oypble yIriu B KOTOPBIX BCTpedaeTcs siHTapb Ha apx. [lInundepren, n-
oBax IOropckuii u YUykoTka MOTIYT CUMTAThCs raraTaMH - MOJEJIOYHBIMM KaMHSMHU M IPUMEHSTCS
TEXHUYECKUX Menaed (Uisi MpOM3BOACTBA M30JITOPOB M HPOKIanoK). KameHHble mapel u
npUIUTM(GOBKY - U3ETUS U3 raraTa, KOHKPEIMHA U MEeCYaHUKOB C SHTApeM MOTYT CTaTh MOMYJISPHOM
CYBEHHPHOU MPOTYKIHEH.
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JKearbiMu Kpy:KKaMu 0003HAYEHbI MECTOHAXO0K/ACHUSI H3YYEHHOT0 SIHTapsi ¥ HCKoMaeMbIx evmoa: 1 - 0. Myabior,
2-ycrbe p. Mesenb, 3 - BocToK n-opa Kanun, - 4 -mbic SIpacane, 5- p. [lepsas Ilecuanas, 6 - p. Bropas Ilecuanas,
7 - p. Tperbst Ilecuanas, 8 - Epkarasixa, 9 -p. IIsicuna, 10 - p. Xaranra, 11 - 0. BeabkoBcekuii, 12 -o0. ®ajeeBckmii,
13 - paiion noc. Yroibubie Konu

Puc. 1. Cxema pacnionoxeHust H3y4eHHBIX MPOSBICHUM AHTaps U rarata Poccuiickoit ApkTuku

Aumape apx. Ilnuubepzen (wnuuybepzenum). Apxunenar IlnundepreH — TeppUTOPHS
koposieBctBa Hopserus, Ha kotopo Poccuen apeHAyroTCsi TEpPpUTOPHUS YrOJBHBIX IIOCEIKOB
bapenuOypr u I'pymant. Bnepsbie 3T0T siHTaph onucan H. BapBa u3 naneouneHoBBIX OTJIOKEHHH B
BOCTOYHOW yacTtu Mbica Jlyemns (3aman apx. LnmumnbOepreH) 3areM JHMBaHCKMMHU W (DPAHILY3CKUMH
HCCIeIoBaTesIMU OOHApY)KeH y HOpBekckoro ropoaa r. Jlonreup [Varva, 2002, Azar et al., 2011].
Takxe BcTpeuaeTcsi B YIUIAX MajeoreHa B IIaxTax nocenka bapenubdepr (Mo HeomyOJIMKOBAHHBIM
KOJIJIGKIMSIM IaxTepoB M3ydeHHbIX paHee [.I1. J[yGapem). SIHTapb mpo3pauHblii, MONyNpo3padyHbIii
KpacHOTO U JKEJITOr0 1IBETa, HEMPO3PAaYHbIN (KOCTSAHOI), )KEATOr0 M KOPUYHEBOTO LIBETA, TUAMETPOM
0,2-2 cMm BcTpedaeTcsi B BHJI€ OBAJIBHBIX WIM KPYIJIBIX 3€pEH B alleBPOJIUTaX M OyphIX YIJISAX
naneoreHa [Juewuy, 1975]. Slataps Xpynkuii, TBepabli (TBepaocTh 2,5 mo mkaine Mooca)
IIO/IBEPraeTcss IOJUPOBKE MATKMMH DPE3MHOBBIMHM M IOPOJIOHOBBIMU Kpyramu. Ilo cmexrpam
COOTBETCTBYET PETUHHUTAM, OJTHAKO OTIIMYAETCS OT PETHHUTOB MHBIX pernoHOB ApkTuku [Azar et al.,
2011, Boeoacapos, 2011 wn 1.1.]. B poccuiickux maxtax IlInundeprena (mocenok bapeHnoypr)
BCTpPEUEHBbl IUIOTHBIE JIMH3BI MOJIEJIOYHOIO OYyporo yrjis ¢ pakOBUCTBIM H3JIOMOM — rarara
(OapeHIOypruTa) KOTOPBIA XOPOIIO MOJIUPYeTCs, UMEET TBepAOCTh 4 1o mkaie Mooca U TojeH Ha
M3TOTOBJICHHE YKpAIlleHUH, TEXHUYECKUX U30JIATOPOB U MPOKIAIOK.

2 3 | 4

Puc. 2-4: Hckonaemble CMONBI U SHTaphb Oacceiina bemoro Mopst: 2- oOpaser; cMoubl, 0. Mybtor, 3 — Topd,
MHOTJIa COJIEPIKAILMI CMOJIBI y Masika Ha CeBepo-3amnafHoM modepexne 0. Myaplor, 4 — crapuHHas OycuHa
sHTaps U e€ ckoi, I. Mesens, kot @.A. Tpukonuau
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Ilceéooanmaps (monoovie cmonwt) o. Myovroz (myosrocum). PwiObaku U MECTHBIC KUTEIU
OKPECTHBIX JIEPEBEHb HECKOJIbKO BEKOB IIPU MOCEIIEHUU 0. MyIbIOT Ha IUISHKaX HAXOAST 3epHa CMOJ
(OHU BEpOSITHO COJEPIKATCS B TOJIOIICHOBBIX TOP(SHUKAX M TOPPOMOAOOHBIX CIIOCHKAX YCThS P.
CesepHoii /[IBuHbI). YacTble HAXOAKH SHTAPENOJIOOHBIX CMOJI TaKK€ OTMEUEHBI B apXEOJOTHYECKUX
MaMSITHUKAX CPEJIHEBEKOBBS 3TOro paiioHa. A.B. Meneruiikum (1992) Obuia mpeanpuHsATa MOMBITKA
nmoucka 3tux cmoil. B xone pabor reomoramu ®I'BY «BCEI'EM» mox pyk. E.A. HectepoBoii oaHO
3epHO CMOJIBI OBIJIO HaiIEHO Ha ceBepo—3amajHoM Oepery octpoBa y Masika. L[BeT cmoinbl cBeTIio-
kenTbiit. [lnotHoets 1,6 r/em®. Cmona Npo3payHas, XpynkKas U TpEUMHOBaTas MOKPbITa MYTHOH
TOHKOM TpEIMHOBATON KOpOUKoW okucieHus. uamerp 3epHa 41 mMm, tBeppocth 1,2 mo mikane
Mooca, o ¢dopme BBIACICHHA 3€pHO MMEET IUIAaCTHHYATy0 ¢opmy, ciadookaranoe. Crektp MK
MOTJIOMICHUS] OTIIMYACTCSI OT TUIMYHBIX CIIEKTPOB MOJIOJIBIX CMOJI COBPEMEHHBIX XBOMHBIX JIEPEBbHEB U
kaHuGom (MEHBIIMMH HMHTCHCHBHOCTSIMHU THKOB B oOmactu 600-1000 CM-l) U sIHTaped Mena-
najgeorcHa ApKTUKHA. XOpOIIO TOPUT M IUTABUTCS, PACTBOPSICTCS B CKHIHIAPE, UMEET CiIaObIit
kaHudoapHbId 3amax. CMoya rogHa IS M3TOTOBJICHUS KAaHU(OIM U JIaKka, MOXKET HMETh
KOJUICKIIMOHHOE 3HaueHue. He MokeT MCHoib30BaThCs ISl M3TOTOBJICHUS SHTAPHBIX U3IEIHUN (Tipu
3TOM HE€ MCKIIIOYEHBI HAXOJKW OoJiee TIOTHBIX U JPEBHUX CMOJI KOTOpBIE MOAal0TCa 00paboTke, O
9YeM FOBOPSAT HAXOJKH 00JIee TUIOTHBIX apXEOJIOrOB B TOM PaiioHE).

Puc. 5-8. SlaTaps GaccelinoB bapenuesa — Bocrouno-Cubupckoro Mopeii: 5- oOpasel| sHTaps ¢ palioHa YCThS
p. OiiBbl (1-oB Kanun), 6 - obOpasen siHTaps, p. Epkarasxa, m-os Sman, kot ®.A. Tpukonuau, 7 — obpazen
3epeH sHTapst p. [lsacuna, m-oB Taiimelp, kot @.A. Tpukonuaun, 8 — o0pa3zel] yriis ¢ MajieoreHOBbIM STHTApEM,
KpaeBeuecKui My3el rmoc. Tukcu

HAnmapoe Me3enckoii 2yovl (mezenum). Vimeer 1UIMTENbHYIO MCTOPUIO MCHONIB30BaHuA. Ero
3epHa Obitr otMeueHbl B.C. Croxiocom [1986] mpu packorkax JpeBHHUX MOCEICHHH Me3eHCKOM
noiauHbl. YacTo Haxoauics pbel0akaMH B MOpPAAX-JOBYIIKAX M TMPOCTO HA IUBDKAX M OCYIIKe
(BOo3HUKaIOIIEH B 30HE OTIWMBA) B pailoHe yCcThsi pek Mesenp, SDxma, Wxwma, Cemka, Unxka, B
3anmagHoi yactu KanuHckoro Bosoka um Ha Mbice KomryHuH Hoc. BeposiTHO, HMCTOYHMKaMH SHTaps
SABIIAIOTCS TOPQSHUKH, TOPPOIOA0OHBIE CIOEHKH TaKXkKe aJeBPUTHl MPUOPEKHOM MOJOCH CEeBEpO-
BOCTOYHOro Oepera Me3eHCKOro 3ajliBa CpPEeHEr0 HEOIUIEHCTOLIEHA-TOJIOLEHa coaepxKale Oypblit
YToJIb U OCTaTKU pa3pyLIEHUs] MEJIOBBIX MOPOJ. SIHTaph MCIOIB30BAJICA B KAUECTBE apOMAaTHUYECKUX
CMOJI JUIs IIpUBJIeUYEHUs prIObI B ceT. CTapuHHAas ME3E€HCKasi TOMOPCKas TPaJuIUs CBUETEIbCTBYET,
YTO MPU BBIXOJE 3aMYX MECTHOM JIeByIIKe H30paHHUKOM JapUIIOCh 0XKEPENIbe U3 MECTHOTO STHTaps.
Antape ormeuanca axkagemukoM W.M. JlemexunsiM, A.M. Illpenkom, IL.M. Kennenom m H.A.
OxnaguukoBeiM U 1p. Bo Bpems skcnenunuu OI'BY «BCEI'EN» ®.A. Tpukonuan Obuta mogapeHa
CTapHHHAasl MOMOpcKas OycuHa. SIHTapb HECKOJBKO OTIMYaeTcs OOJbIIEH IIOTHOCTHIO, CIIEKTPOM
norsjomeHus ot sHtaps Kanuna m Yemickoil ryObl ¥ HainyueMm Oojiee KPYMHBIX U TEMHBIX 3€pEH.
I[BeT ¥ TEMHO-)KENTbIM, MPO3payHbli, MIOTHOCTH 1,8 r/em’. 3epHO HOKPBITHI TOHKOM KOpPOUKOM
okucaeHus. {uamerp 23 MM (3epHa 3TOTO SHTAPS OTIMYAOTCS KPYIHBIMU pa3sMepamu). TBEpaOCTh
2,1 mo mkane Mooca. 3epHO UMeeT OBAIbHYIO (DOPMY M OKAaTaHOCTh. XOpPOIIO TOPUT U HMEET
kaHUONBHBIN 3anax. SIHTaps Me3eHu HY)KIaeTCsl B JOM3YUYCHHH.
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HAnmapv n-oéa Kanun (kanunum). PacupocTpaHeH B COBPEMEHHBIX IECUAHBIX OTJIOKEHHIX
MOPCKUX IUISIKEH, KOC U YCThEB PEK, B MOPCKUX TEppacax MO3IHEr0 HEOIUICHCTOIIEHA, BCTPEYAEeTCs B
30H€ OCYIIKH. DTOT SIHTaph onuckiBasics akageMukom M.B. JlomonocoBsiMm, B.M. CeBeprunsim, 1. U.
Jlenexunbiv, @M. PynpextoMm. Hanbosee kpymHbIe poCChIIA pacIiooKeHbl Ha BOCTOKE I-Ba KaHuH
u 6bun u3yuens! B.I1. Aanpocosoii, A.B. Ckopoborarteko u A.B. Menerunkum. B paiione ycTbst pex
Bocrounas Kambanbauia, PeioHas um TaBposxa oH BbIOpachIBacTCS HAa COBPEMEHHBIM TUISDK
BBEIMBIBAasICh M3 MOJIOJBIX BrmaguH 1menbda (Puc. 25). Panee moObiBancs momMopamMu W HEHIIAMHU.
SAHTaps OpencTaBlIeH 3€pHAMHU CBETJIO- M TEMHO-)KEITOrO LBETa, JUaMeTpoM 1-25 MM, XpymHok.
ITnotHocts 1,2 r/em?. Tepaocts 1,5-2,1 no mkane Mooca. 3epHa umerot B 45 % - MIacTUHYATYIO
bopmy, 28 % karieBuanyo hopMmy, 27 % Kpyriyio u oBasbHYIO (hopmbl, 62% - 3epeH okatanbl, 38%
- 3epeH OO0JIOMaHbl. 3€pHa IOKPBHITHI TOHKOW KOPOUYKOM OKHCIIEHHS M TPELIMHOBATHL. XOpPOLIO
IUTABUTCS U BBIIEISET CUIIbHBIN 3anax kanudonu. Jlydmme 3epHa noaupyroTces (MHOTAa BbIIEISIETCS
cMojna) U oOpalaThIBarOTCSl, HO BIOCJIEACTBUM HMHOIZAa pacTtpeckuBaroTcs. Ilomumo n-Ba Kanun
OnMM3KUe CMOJIBI pacnpocTpaHeHsl Ha tore o. KoaryeB u ycrbe p. Ilewopsl. OHM UMEIOT APEBHIONO
HCTOPUIO MCIOJIb30BAaHUS ITOMOpaMHM M HEHLIAMU M TpeOyloT u3ydeHus. B 3Tux pailoHax sHTapb
BCTPEUACTCS U B ECYAHBIX KOHKPELUAX Mella C OypbIM YIJIEM U PACTUTEIbHBIM AETPUTOM.

Anumape n-oea KOzopckuit (102opum). BcTpeueH B 1eckax MOPCKHX Teppac 0IUICHCTOlIeHA-
rojiolleHa, a Takke OOJOTHBIX, NPUOPEKHO-MOPCKUX (TOphOmoJo0HAs CIIOCHKA) WM JAryHHBIX
OTJIOKEHUSX U COBPEMEHHBIX MOpPCKUX IUBsDKax m-oBa lOropckuii. MMeer naBHIOO HCTOPHIO
MCIIOJIb30BaHUs: JOOBIBAJICS B KYJIBTOBBIX IEJISIX B KAYECTBE JIaZlaHa U aPOMATUYECKUX CMOJI HEHIIaMU
Ha Oeperax 03. Xaparo u Ha Mbice SApocane s nepksu Hukomnas YUynorsopia B ObIB. ¢. XabapoBo.
Antaps wu3yuancs axagemukoMm H.II. FOwmkuneiv, B.C. 3apxumze, A.B. Menerunkum, A.B.
KpsuioBeim, E.A. FOdepooii u ap.. ['eonoramu «Ilonsipreo» ObIIIO HalIEHO HECKOIBKO KPYIHBIX H
6oree 30 MENIKUX POCCHIMHBIX MPOSIBICHUN B ATOM paiioHe (HEOOJbIINe MPOSBICHUS MPEACTaBICHBI
JIMH3aMU [I€CKa C PACTUTENbHBIM JIETPUTOM, OYpBIM YIJIEM U SIHTapeMoro yris guamerpom 10-50 M u
mouHocTeio 10 0,2-0,5 M B meckax, cojaepkamue no mojacueram Ao 1-10 kr 3epeH sHTaps).
[IprunHO# mosiBIeHUs] Haubojee KPYMHBIX POCCHINEH SBISETCS pa3pylIEHUE MENOBBIX OTIOXKEHHM
menbga B 00JacTAX MOABOAHBIX BHAJAWH M BBIHOC OCaJIKa, CIIOKEHHOIO JETPUTOM OOOTaIleHHOTrO
MEJOBBIM OypbIM yriem M stHTapeM Ha Oeper IOropckoro m-oBa B mieiicroneHe. B 3tom paiione
SHTapb IPEJICTaBICH OPaH)KEBO-)KEITBIMU U CBETJIO-KEITHIMU 3€pHAaMU TEIUIBIX TOHOB. HekoTtopbie
MIPOSIBJIEHUSI MMEIOT CJIOKHOE CTPOCHHE - B HHUX SIHTaph 3ajJieraeT B BHJIE HECKOJIbKUX ciioeB. Ha
MIOBEPXHOCTU PAa3JIOKUBLIMMCS SHTapb MHOTJA IOKPHIBAET IOPOIIKOBUIHBIM CJIOEM COIKH
(«aHTapHas 3emisi»). L[BeT cBeTNIO- W TEMHO-KENTHIN, opaHeBbii. SHTaps mpo3paunbii (53%),
nonynpo3paunslii (32%) u matoselit (15%), mnotHocts 1,2-2,3 r/em’. 3epHa 4acTo TPEIIMHOBATHIE C
TOHKOM KOpoukoi okwucienus. uamerp 3epen 1-50 mM, tBepmocts 0,5-2,5 mo mkame Mooca,
U3peiKa CONEPKUT MHKITI03bI pacTeHui, 50% 3epeH umeer miactuHyatyto popmy, 50 % - kpyriyio u
oBasibHYI0 (hopmbl, 60% npo3paunbie 3epHa, 30% nomynpospaunsie, 10 % - koctaHOI ssHTaph. Yacto
3epHa Tps3HbL. [lpy MiaBlIeHUU CHUIBHO TEMHEeT U MMeeT pe3kuil kaHudonbHbIN 3amax. [TnoTHbIE
pPa3HOCTH M3 KalHO30MCKHUX NECKOB MOJIMPYIOTCA B CHIPOM BHUAE MITKUMH KpyramMd M XOpPOILO
pacTBopsieTcs B ckunuaape. Ilpu nmonnpoBke 3epHa 4acTo BBIIEIAIOT CMOJY. bin3kue pa3HOBUIHOCTH
CMOJI M3BECTHBI B TJIBIOAX IMECUAHUKOB HIDKHEro mena FOropckoro m-oBa [[[eibynvckas, Kpuolnos,
2011], B Xaitmyneipckoit u Kapckoit rybax [FOwxun, 1974]. Tlomumo siHTapsi B psifie TPOSIBICHUI
ceBepa FOropckoro n-oBa ObUTa HailieHa pa3HOBUIHOCTh HUKHEMEIOBOTO Oyporo raraTta - XapJATuTa
[Kpvinos, 2018], ¢ pakOBHCTBIM HW3JIOMOM, TBEPIOCThIO 3, TMUIoTHOCTRIO 1,3-1,4 F/CMS,
CJ1a00CMONIUCTHIM OJ€CKOM, KOpHUHEBOH uepToil. OH XOpOIIO MOJUPYETCS U MOXKET NMPUMEHSIETCS B
KaueCTBE MOJEIIOYHOTO KaMHS U B TEXHUKE JUISI IPOU3BOJICTBA U30JIATOPOB U MPOKIAIOK.

Aumape n-oea Aman (amanum). HalileH B neckax MO3/IHETO HEOIUICHCTOIIEHA B Kapbepe Ha
p. Epkatasxa u coBpeMeHHBIX IUIshKax U aryHax OOckoil ryobl. BeposiTHO, nMeeT MenoBOi BO3pacT.
Crnekrtp 3tux siHTapeid noutu aHaimormdeH MK-cnektpy KOropckoro siHTapsi, HO cMoja OTJIMYAETCS
OonblIe TMJIOTHOCTBIO M MEHBIIEH CMOJHMCTOCThIO. L[BEeT CBETIO- WM TEMHO-XKENTHIH, SHTAph
HEMPO3PAYHbIi, MPO3PAYHBIA U MOJYIPO3pPAUYHBIi, TIIIOTHOCTH 2,3 r/em>. 3epHa ¢ TOHKOM KOPOUYKOM
KOPOYKH OKHUCIJIEHHUs, u3penka TpeuuHoBathl. /{uamerp 3epen 2-50 mMm. TBepmocts 2,5 mo mikane
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Mooca. 60% 3epeH umeroT mIacTUHYATYO Gopmy, 40 % Kpyriyio U oBambHYIO GOpMBL.  XOpOIIO
TOPUT € YepHBIM JbIMOM. [IpH milaBiIEeHUM TEMHbIE 3€pHA YEPHEIOT M MMEIOT KaHU(OJIbHBIN 3amax.
[InoTHBIE pa3sHOCTM W3 KAMHO30MCKUX IIECKOB IIOJIMPYIOTCA MATKMMH KpyramMM M XOpOIIO
pacTBOpsAOTCA B ckunuaape. Mopsku U HEPTAHUKM HAXOIWINM 3HAYUTEIBHOE KOJMYECTBO 3TOrO
sauTapsa B jgaryHax OOckoil ryObl. SIHTapp fImana uMeeT Xopoliee KauecTBO, IUIOTEH, HE BBIACISICT
CMOJIy ITPH MOJIMPOBKE U UMEET 3HAYUTEIIBHBIC IIEPCIIEKTUBBI HCIIOJIb30BAHUS.

s % X m R o e ; [T
Puc. 9-10. Anraps Oacceitna Boctouno-Cubupckoro mopeii: 9 — oOpaser TopQoro100HO0# CJI0SHKHU C SIHTapeM
B MOPCKO¥ Teppace IMO3JHET0 HeOIUIeHCTolIeHa, p. XaTaHra, m-oB TaiMseip, 10 — oOpasibl sHTApS U3

TOp(hOTIOTOOHOM CIIOEHKH B MOPCKOH Teppace MO3THET0 HEOIUIEHCTOIIeHa, P. XaTaHra, M-0B TalMbIp

Aumapo n-oéa Taimwvip (maimeipum). V3Becten yxe Oonee 150 ser. Berpewaercs B
MEJIOBBIX M MaJICOTCHOBBIX MECKaX, aIeBPUTaX U OyphIX YIAX, a TAKKe B TOP(HOMOJOOHBIX CIOEHKaX
MO3JJHETO HEOIIEHCTOLIEHA-TOJIONEHA U COBPEMEHHBIX MOPCKHMX IIsbkax. CoOupalncsi HECKOJbKO
BEKOB JloiraHamu, wu3ydaincs akaaemukoM A.®D. Mwuanengoppom, A.A. CortaHukosiM, B.C.
TpybanoBsiM. TaliMblp ABISE€TCS KpPYNMHEWIIUM pPETMOHOM IO 3amacaM sHTaps B Apkruke. B
COBETCKHE BpPEMEHa 3/1eCh ObUIO OTKPBITO HECKOJIBKO MECTOPOXIeHUH. MX XapakTepHbIM MPUMEPOM
apigercs SHtapaax: Bec 3epeH aHTaps 0,5- 30 T, MOIHOCTH MIacToB ¢ sHTapeM 10-17 m, npo3payHbie
pasHoctu siHTaps 13,1 %, aeimuatsie - 25,9 %, Oactapna - 24,5 %, koctsaubie - 20,6 %, MeHHUCTHIE -
15,9, mo pasmeproctu: +3-5 mm - 50 %; +5-10 mm - 31 %; +10 mm - 18 %. [IporHo3HBIE pecypch
TexHuueckoro sHraps 18 289 T, roBenupHo-noaenoyHoro - 24 1. Hamu nccnenoBancs sHTapp JBYX
nposiBiieHui — p. I[lscunbl u p. Xartanuru npencrasieHHblii @.A. Tpukonuau u b.C. Ilorpe6oBbim.
LIBeT 3TOrO SHTaps CBETJIO- U TEMHO-KENTHIN, SHTaph Herpospaunblid (30%), npo3paunslit (30%) u
noynpo3paunbiit (40%), miotnocts 1,3-2,3 r/eM?, nuametp 3epeH 1-25 mm, 70% 3epeH oO0jI0oMaHbl,
30% oxaraHbl. 3epHa C TOHKOW KOPOYKOM KOPOYKHM OKHCIEHMs, M3peAKa TPEIIMHOBAaThl. SHTaphb
MIPEJICTaBJICH 3€PHAMM JKEJITOrO IBeTa OJEKJIBbIX U TEIUIBIX JKEITHIX, OPAaHKEBBIX U KPACHBIX TOHOB.
Teepaocts 1,4-2,5 nmo mkane Mooca. 3epHa xapakTtepusytorcs B 63-60% - ninactunuaToi popmoi,
37-40 % xpyrioi u oBabHOM (hopMamu. CopepKaT HHKITFO3bI MEJIOBBIX HACEKOMBIX W PAaCTHTEIbHBIC
OCTaTKHU. XOpOLIO TOPUT C YEPHBIM JbIMOM, YaCTO MMEET MNPUATHBIM cMosMCThIM 3amax. [lpu
IJIaBJICHUM TEMHO-)KENThle 3€pHa uepHErT. [ImoTHhIE pa3HOCTM W3 KaHHO30MCKHX IIECKOB
MIOJINPYIOTCSA B CBIPOM BHJE MATKMMHU KPYTaMH M XOPOLIO pacTBOPAIOTCA B CKUNMIApe. SIHTapp He
BBIIETISIET CMOJY IpH TIOJUPOBKE M HMEET NEePCIEeKTHBY: BO3MOXHO OOHapyXEHHE HOBBIX
MECTOPOXKICHUHN B ’TOM panOHE.

Anmape Hoeocubupckux ocmpoeose (nosocubupum). PacnpocTpaneH B OypbIX YIUISIX
OJIMTOLIEHA-MMOLIEHA U CKAIUIMBAETCA B BUJE POCCHINEHN Ha IUIKaX U B UETBEPTUUHBIX TEppacax O-
BoB: daneeBckuii, benbkoBckuit 1 HoBast Cubups. I'paduk nHdpakpacHON CIIEKTPOMETPUU SHTAPS O.
daneeBckuii OMM30K K TrpaduKy TaHMBIPCKOTO sHTaps Yy Moc. XaraHra M TOBOPHT O €ro
MPUHAIJIC)KHOCTH K OJHOW U TOM € STHTAPEHOCHOW MPOBHHIMHU. L[BET TEMHO-, CBETJIO-KEITHIMH,
KpacHBIH, SIHTapb Honyngospaqﬂbnﬁ (12%), npo3paunsiii (25%), xkoctsHOU (63%), yIENbHBIA BecC
(rutotHOCTH) 0,5-1,2 T/CcM”. 3epHa MOKPHITHI TOHKON KOPOYKON OKHUCIIEHUs (B KOPEHHBIX MOpoaax 0e3
KOpOUYKH) W TpeurrHoBathl. Juamerp 3epen 0,2-0,8 mm. Tepmocts 1,3-2,1 mo mkane Mooca, 50%
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3epeH UMEIOT TIacTUH4aTyio dhopmy, 30% - karueBuaHyo, 20% Kpyriyto u oBaibHYIO hopmbl, 60%-
3epeH okatanbl, 40% - obmomaHbl. B meckax BO BTOPMYHOM 3aJieraHUU 3epHa HamOoJjee MIOTHBIE,
XOpOIIO OKaTaHHbIE. XOPOIIO TOPUT, MPU TOPEHUHU BBIJCISICT YEPHYIO OPraHUKY U UMEET MSTKUM
kaHu(oabHBIA 3amax. [L1oTHBIE pa3HOCTH 3TOr0 SHTAps XOPOIIO IMOJUPYIOTCS U PACTBOPSAIOTCS B
CKUIuaape.

11 12 13

L o -

Puc. 11-13. SIuTaps 6acceiina Bocrouno-Cubupckoro mopsi: 11 — o6paserr 3epeH OTCOPTHPOBAHHOTO STHTAPSI
TO/IHOTO JUIsl FOBETIMPHOM 00pabOTKH B CHIPOM BUE U3 MOPCKOI Teppackl MO3JHEr0 HEOILICHCTOLIeHA, P.
Xaranra, n-oB TaiiMbIp, 12 — 00pasiisl 3epeH OTCOPTUPOBAHHOTO SHTAPS TOAHOTO /IS FOBETUPHOH 00paboTKu
B CBIPOM BHJIE M3 MOPCKOW Teppachl MMO3JHETO HEOIIeHCTOIIeHa Ha (JOHE OCTAIBHOTO SHTAPS 3TOH MpoOHI, 13-
00pa3iibl MOJMPOBAaHHBIX 3€PEH SHTApS, p. XaTaHra, n-oB TalMbIp

Puc. 14-15. Snraps Gacceitna Boctouno-Cubupckoro mopsi: 14 — Oypblil yroiib ¢ SHTapeM, NajJeoreH BOCTOKa
o. benbkosckuii (HoBocubupcekue o-Ba), 15 - oOpaselr 3epeH SHTaps ¢ COBPEMEHHOTO MOPCKOTO TIISIKA,
najieores Boctoka o. benbkosckuii (HoBocubupckue o-Ba)

Anmapo wocnon Uyxkomku (anaovipum). MenoBoil sHTapb AHAABIPCKOrO 3ajliBa paHeEe
MEPUOINIECKH ToABeprayics usyueHuto [Opnos, Yenenckuil, 1936, Jlobanos, Ionsixos, 1941]. B 2021
r. 6oranukom BUH PAH A.A. I'paGoBCKMM B OTBaJIaX YTrOJIbHOM IIaxThl B moc. YroasHble Komu ¢
MaJIe0reHoBOM (uIopoi B MpOCiosx Oyporo yrisi ObUIO OTKPHITO HOBOE MPOSIBIEHUE MAJIEOT€HOBOTO
aHTapsa. ['padpuk uHPpakpacHOW CIEKTPOMETPUH STUX CMOJ SBISETCA MPOMEKYTOUHBIM MEXKIY
sHTapsimMu Xaranru (Taiimbipckas npoBuHuus) u Caxanuna (lanpHeBocTouHas mpoBHHLMS). L[BeT
CBETJIO- U TEMHO-XENThIH, cMOJIbI po3paunbie (90%) u nomxynpospaunsie (10%), miaotHocts 1,1-1,4
r/cM®. 3epHa Ge3 KOPOYKM OKHCICHWS M WHOTJIA TpemmHoBatsl. Jlmamerp 3eper 0,2-17 M.
Teepnocts 1,2-2,0 mo mrkane Mooca, 77% 3epeH UMEIOT IIACTHHYATYI0 U HaTeuHyio Gopmebl, 23 % -
KpPYIJIyl0 M OBaJIbHYIO (GopMbl. XOpomo ropuT 0e3 apiMa. IIpu IUlaBlIeHMH TEMHEET M HMeEeT
CMOJIMCTBIN 3amax. MoXeT UCIOIb30BaThCS B KaUeCTBE JiafgaHa U KaHugoau. [I1oTHbIe TeMHBIE 3epHa
HOJUPYIOTCA MSITKMMHU KpyramMmu U cina0o pacTBOpsieTcs B CKUNMJape (CBETIbIE — XOPOILO
pacTBOpSIIOTCS. B HEM W MOIYT HPUMEHAThCA JJs NPOM3BOACTBA Jaka). UyKOTCKHE CMOJIbI
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OTJIMYAIOTCS XOPOILIUM KaueCTBOM M HYXIAIOTCSA B JOU3YYEHUHU, [P ’TOM BHUMAHUE HY)KHO YACISITh
MOMCKY BTOPUYHBIX 3aJI€Kel U MPOCIOEB B TIIMHUCTBIX MOpoiax naneoreHa. IHTepec mpeacTaBisioT
U OTIENBbHBIC JIMH3BI Oyporo YIJis, COJepKaliue sHTapb. He TpemuHOoBaThe IUIOTHBIE PAa3HOCTH
Oyporo yrisi XOpouIo MoJIUPYIOTCS U MOTYT CUMTAThCS MOJIETIOYHON Pa3HOBHUIHOCTBIO YIJI — raraTomMm
(HaMu OH Ha3bIBA€TCA YTrOJABHUTOM IO - P. YToJibHas). DTOT raraT UMEeT IUJIOTHOCTh 2,5 r/em?,
TBEPAOCTh 3, CMOJIUCTHIN OJIECK, YEPHYIO YepTY, PAKOBHUCTHIN M3JIOM U 4YacTble KYCKU JPEBECUHBI C
COXPAHMBIICUCS CTPYKTYPOU (KCHIICHUT), TI0JI OMHOKYJISIPOM B HEM BHJIHA TTapajuIeIbHas CIIOMCTOCTb.
Jlerko oOpabaTbIBaeTCcsi U MOKET UCIOIb30BATHCS TAK)KE B KAYECTBE M30JSATOPA M JUISI TEXHUUECKUX
IIPOKJIAJIOK.

Af2 z 2, - ;
Puc. 16-17: Bypsie yrmu u saTaps HoBocnOMpckux o-BoB u rarat FOxxHoit UykoTku: 16 -mpocnon ssHTaps B
OyphIX yrisix maneoreHa o. beiapkoBckui, 17 — HOMMPOBaHHBINM KyCOK Tarara, U3 JIMH3bI Oyporo yris
naueorena (moc. YroJbHbIe KOTIH)

BriepBbie IpoBeIeHO HAYYHOE U3YYEHUE STHTApEeH, MOJIOJBIX CMOJI M raraToB U3 KalHO30MCKUX
1 ME3030ICKUX OTJIOKEHU U3 psiaa pernoHoB Poccuiickoil Apkruku. [loka3aHa X nepcrneKTUBHOCTD
JUI TEXHUYECKHUX U MOAENOYHbIX Leneil. [Ipoenena tunusanus cmon no crnekrpam noriomenus MK
nuanasoHa. JlanpHeuiiee U3ydeHHe MCKOMAeMbIX CMOJ IPEAIOIaraeTcs HalpaBUTh HA BBISBICHUE
Pa3sHOBUJIHOCTEH CMOJ MO THUIIAM MPOAYLHUPYIOMUN UX (Iopbl, HAOOPY OCHOBHBIX KOMIIOHEHTOB
OPraHWYECKUX COCAUHEHWH, a TAaKXKE IIOMCKY HOBBIX IPOSBICHUN M MECTOPOXKICHHU CMOJI B
HaunOoJiee MepCreKTUBHBIX pailoHaX APKTHKH.

18 19 20

Puc. 18-20. SInTaps 6acceitna Oxorckoro Mopsi. 18- ssHTaph B OypoM yriie najeoreHa, n-oB UykorTka, maxra B
noc. YrosbHbIe KomH, cOopbl A.A. 'paboBckoro, 19- sHTaps B OypoM yriie najeoreHa, m-oB YykoTka, 1iaxra B
mmoc. YTonbHbIe KomH, cOopsl A.A. ['paboBckoro, 20-moanpoBaHHOE 3€pHO ITOTO STHTAPS
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THE AMBER AND JET OF THE RUSSIAN ARCTIC: THE NEW FINDS AND
PERSPECTIVES OF THE PRACTICE USING

'Krylov AV., ?Vasiliev E.A4., 'Trikolidi F.A., *Yudin S.V., 'Petrov E.O., *Pogrebov B.S., “Grabovskii
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In this article were studied of finds of the amber of Mezen Bay, Yugorskii, Kanin, Yamal, Taimyr,
Chukotka Peninsulas, Novosibirsk Islands, and the young fossil resins of Mudyug Island, jet of the
Spitzbergen Archipelago, Yugorskii and Chukotka Peninsulas. Analyzing of perspectives of using these
amber and jet in different practic directions.
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Holocene

135



