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AHHOTaIUA

[ToueMy wucye3nu MaMOHTHI U cabie3yOble THUTPBI, MPEKPATHIN CYIIECTBOBAHUE IpPEBHUE
WHJEHCKHE TUIEMEHAa U MPOW3OIUIM PE3KHE Teperaabl TeMIepaTyphl B KOHIE JIEAHUKOBOTO
nepuona? ABTopel «l{uKiIa KOCMHUYECKMX KaracTpo(d» TMPEeAoCTaBISIOT HOBBIE Hay4YHBIC
CBUJICTEILCTBA 1IETION CEPUM TOMCTOPUUECKUX KOCMHUUYECKHX COOBITHIA B KOHIIE ATIOXU BEIUKHX
ONCICHEHUH. ODTU  COOBITHSI  TOATBEPXKIAIOTCS  JAPEeBHUMH  MUBAMU U JIETCHIaMU
0 3eMJICTPSICCHUSX, HABOJHCHMSIX, IOXKapax W CHJIBHBIX M3MEHECHHSIX KJIMMaTa, KOTOPBIC
MPUIIOCH NEPEKUTh HAIIUM npeakaM. Haxoaku aBTOpoB TakyKe HaBOAST HA MBICIIb O TOM, YTO
MBI BCTYIIA€M B TBHICSUEIECTHUM LMKJ YBEJIMYUBAOIIEHCS ONMaCHOCTH. BO3MOKHO, B HOBBIW ITUKIT
BBIMHPAHUSL... BCETO KUBOTO?

BeIpaxeHnue npu3HaTeIbHOCTH

Bo-nepBbIX, aBTOpBI XOTAT NOONAroJapuTh 3a BKJIAJL B CO3JlaHUE KHUTH J-pa YWIbsiMa
TonmuHra, KOTOpBIA OOHAPYXKHJI TEPBOE BAXKHOE CBHUJETEIHCTBO KOCMHYECKOTO COOBITHS
orpoMHOi BakHOocTH. PaGora bumma Obuta B OCHOBHOM NpoUHAHCHpPOBaHAa Ha TPAHT OT
HammonaneHoro  HayyHoro  ¢onma  (Ne 9986999), koropbelii  caenal  BO3MOXHBIM
NepBOHAYaJIbHbIE HAYUYHbIE OTKPBITHUS.

Hekortopsle u3 mrofei, cAeNaBIIMX BaKHBIA BKJIAJ B OTKpHITHS buina m paboTy aBTOpOB,
NIEPEUUCIIEHbl HUXKE TIPUMEPHO B XPOHOJOTMYECKOM IMOPSAIKE, COOTBETCTBYIOLIEM HX
MOSIBJICHUIO Ha CTPaHUIAX KHUTU WJIK YIIOMUHAHUIO TOJYyYEHHBIX UMM JaHHBIX. Bece aTu monu
NPEOCTABISUIM BAXKHYIO HMH(OPMAIMIO, OCYILECTBIIIM HMCCIEI0BaHusA, Opaiu o0pasubl WM
o0OecreunBalid JOCTYN K OCHOBHBIM MECTaM pacKomok. X ynmomMuHaHME B CIHCKE, OJHAKO, HE
TOBOPUT O TOM, YTO OHU Pa3JEIsAI0T TEOPUH WIIU 3aKIIOUYEHMSI aBTOpa

Bot ux umena: [lenuc I'enpu u Toappenc Parrur, Hartmonansueiii Hayunbiit oum; n-p ['eapu T.
Paitt u g-p VYunbam ®spenn, Yuuepcuter Mwuuurana; Jowansa b. CumoHc, T1aBHBIM
HCCIIEIOBATEIIb, MECTO PACKOIIOK CTOSIHKM MHJIEHIEB naneonauTta B [3itHu; n-p Pemxunansg M.
Ponnunren u Ilon Poccu, Hamumonanbhas naGopaTopusi CBEPXIPOBOISIIETO LUKIOTPOHA;
Ounun Cumrncon u ['eapu 'puddun, Yausepcurer Muunrana, MemopuanbHas jgabopaTopus
@®enukca; a-p Hénnuz Crsudopa, HamuwoHaneHbIE My3eil  €CTECTBEHHOW HCTOPHH,
CMHUTCOHOBCKUH HMHCTUTYT; A-p 3n0T Pemeit, 1-p Tomac benrn u n-p I'abop Monnap (HBIHE
NOKOHHBIN), Bynanemrckuii HeUTpoHHBIH 1eHTp; A-p Anan P. Cmut, ¢usuk, HaumonanbHas
nabopatopus Jloypenca B bepkiu; n-p C. Banc XoaitHc-mmanmuii, YHUBEpCUTET APHU30HBI, JI-P
Osepert Jlunacei, Yausepcuter Apuzonsl; Jxelin Ilaiik-Yunnapece, bu-201-Om, Apuzona; 1-p
Hxon Mountromepu u JlxoanH [ukeHcoH, YuuBepcutretr Bocrounoro Hero-Mekcuko, mecto
packomnok bmskyorep-Zpo; Mapust 1 Auton Yo6ot; [xon Mcca, Konsga ®occmns Jltn; a-p
Mbreio boiin, YuuBepcuterrt Jlaitkxen; a-p bpaiian Kyiiman, YauBepcurer Kanrapu; Yunbam
Banny-un u Uesc Aiinenn; n-p Ten bany, OpBmnii cnyxamuit HACA, u a-p Jxum Yurtke, 06a
— u3 YuuBepcutera CeBepHoil Apusonbl; n-p Jlyann bekep, YuuBepcurer Kamudopaum,
Canra-bap0apa; n-p PoGepr Ilopema, Yuusepcutrer Pouectepa; n-p /[lxeiimc Kennerr,
Yuusepcurer Kamudopuun, Canra-bapbapa; a1-p Xosu Kiycrepmen, Hunepnanap.

Kapen Mucypaka u3 BapBuk AccomudiTc mnpemocTaBuia OCCICHHBIE PYKOIHUCH, a TaKkKe
TUINIOTE3bl M JIOKa3aTelbcTBa. M, HaAKOHEl, Mbl BBIpaKaeM MPHU3HATEILHOCTh YYaCTHUKAM
koMaH bl bea & Kammanu, Giarogapsi KOTOPBIM BBl MOKETE TTO3HAKOMHTHCS C UCTOPHEH ITHX
uccnenoBanuii: PoOy Menoy3y, [xony I'paxemy, Jbxunu JleBurany, Dun Jumnon, Ilepu
YaMnuHy U Ipyrum.



3aMeuaHus MO0 TEKCTY

W3mepeHus: OONBIIMHCTBO YYEHBIX HCIIOJIB3YIOT METPUYECKYIO0 CHUCTEMY, HO OOJIbIIMHCTBO
aMEpUKaHIIeB — HET. B OONBIIMHCTBE CIydaeB Mbl MPEAOCTaBisieM HHPOpMALHIO 00
U3MEPEHMSIX 000UMH CIIOCO0aMHU.

HartupoBka: [lyig ykazanus Aat, IpUBOJAUMBIX B 3TOH KHUTE, OONBIIMHCTBO YYCHBIX UCHOIB3YIOT
JIBa METOJIa 1aTUPOBKU: KaJeHJapHbIN U paauoyriepoansiid. [Tociaennue ocHOBaHbI Ha mpoLecce
pacnaga yraepoaa-14. DTu naTel MOpOMl HE COBHAAAIOT, TaK YTO JUIsl MOCIENOBATEIBbHOCTH
U3JI0KEHUSI MBI IIEpeBeIM OOJBIIMHCTBO JaT B KaJEHIAapHbIE T0/1a, 32 UCKJIIOUCHUEM OTIEIIbHO
OTOBOPEHHBIX CIIy4aeB.

Crunb: Kaxnaplii M3 Tpex aBTOPOB HaMUCAl OJHY HW3 YacTel A3TOW KHUTH; TP 3TOM
MMOBCCTBOBAHUE BCACTCA OT IICPBOro Jinia, 3a HCKIIIOYCHHUEM OCO6BIX CJIy4dacs.

Bsenenue

[Inaron mucan o karactpoduyeckoi TmOenu ATIaHTUABI, KOTOpas MPOM30IUIa mpuMepHo 11
600 neT Ha3aj BCETO 3a OJHY HOYb U OJMH JeHb. bUOIMS ApKO ONMMCHIBAET JTMBHEBBIC TIOTOKH U
KOJIOCCAJIbHOE HABOJHEHUE, B KOTOPOM MOTH0IIa OOJbIIas YacTh HACEICHUS 3eMJI, Y HHJICUIICB
€CTh MHOIO SIPKHX JIETEH O HEOOBIYHOM KaTaKJIM3Me, OXBATHUBIIEM T0KapaMy U HaBOJAHEHUSMHU
BeCh MHP. Mu(bI U JIETEHABI OKOJIO MATHIACCATH PA3INYHBIX KYIbTYp BCEX YTOJKOB ILIAHETHI
TOBOPAT 00 OYEHb CXOXEM BCEMUPHOM OEICTBUH, BO BPEMSI KOTOPOTO UYEIOBEYECTBO IMPOIILIO
TSDKEI0€ UCIIBITAHUE OTHEM M IIJIAMCHEM.

OcHOBaHBI 3TH JIETCHIB! Ha (haKTax WM K€ OHHU SBJSIFOTCS BhIMBICIOM? CyliecTBOBANoO JIH B
pearbHOCTH Kakoe-Tubo BcemupHoe OenctBue? He mmes: TOYHBIX CBHIETENLCTB, YUCHbBIE HE
OepyT B pacyeT JIpeBHHE JIETeHAbl O KOJIOCCATbHON NPUPOTHON KaTacTpode; M XOTS N3BECTHBIC
IUcaTeId MHOTO NHIIYT O MOJOOHBIX KaTakKIM3Max, YOeOUTEIbHBIE IO0Ka3aTeNbCTBA HANTH
TpynHO. B Hamie BpeMsi He OOHapyKeHO M HE 33J0KyMEHTHPOBAaHO HHM OJHOTO YOEIUTEIbHOTO
CBH/IETEJIBCTBA KAKOTO-TH00 COOBITHS, KOTOPOE MOTJIO ObI IPUBECTH K MAaCCOBOM rHOeH JTr0/IeH.

OTKpbIBas 3a 3Ty KHUTY, Bbl OTIPaBJISETECh B SKCIEAUIMIO B MOMCKAaX UCTUHBL. B xome 3Toi
SKCIEIUIINH, KOTOpasi MpoiaeT yepe3 Bcto Tepputoputo CoenuHeHHbIX IITaToB, BB BCTpETUTE
apXxeoJIOTOB, MAJIEOHTOJIOTOB, TEOJIOTOB U IPYTUX YUCHBIX — OO0 Ha MeCTaxX PacKoOIoK, J100 B
ux Jiaboparopusix. Bel cTaHeTe CBHAETENSIMU MOPA3UTEIBHBIX OTKPBITHI: OT PACKPBITHS TaiHBI
BHE3AITHO MCYE3HYBIIUX THICSY HWHACUCKHX OXOTHHKOB BPEMEH TMAalle0JIuTa 10 OOBSICHEHUS
PaluOaKTUBHOCTH KOCTEH «boJIbIIOW DJIOM3bI» — OJHOTO W3 MOCIECIHUX MAaMOHTOB, YKUBIIHX
Ha HallleH IIJIaHeTe.

B 31011 KHMre MBI HaMepeBaeMcsl 10Ka3aTh, YTO B KocMoce 41 ThicsAuy JIET Ha3aJl Hayajlach LIEMb
coOBITHH, KOTOpas depe3 28 ThICSY JIET MpHUBEIa K KPYIMHOHW BCEeMHpPHOW KaTtacTpode. DTy
KatacTpody, cayduBmIyrocst 13 Teicay JIeT Ha3aa, Mbl OyZeM HUMEHOBaTh MPocTo «CoObITHEMY.
Bo BpCMs HAIICTO UCCIICAOBAHUSA MBI, TPU aBTOpa — HUCCICAOBATCIIN C BHICIIUM O6paBOBaHI/IeM,
OCYIIECTBIISIBIIME Hay4dHble pa3pabOTKU MJii MPaBUTEIbCTBA, OOBEAUHHM CBOM YCHIHS B
NOMCKaX MpaBJibl ¢ MHOTMMHM APYTHMHU CIIELMATUCTaMM, BKJItouas HavanbHuKa otaena HACA un
uccleoBaTesneil U3 N3BECTHBIX YHUBEPCUTETOB.

bnaronaps psimy HEOOBIYHBIX M HEOKHUJAHHBIX MCCIEAOBAHUI Ha MECTaX PACKOIMOK MbI HaiIeM
KIIFOYU K Pa3rajke CTPAIIHOTO OeACTBHS, MOTYOWBIIEr0 MUJUIMOHBI JKMUBOTHBIX, BBI3BABIIETO
OOIIMpHBIC KPYIMHBICE MYTallUM, COKPATHBIIETO YHCJICHHOCTHh YEJIOBEYECTBA HA TOPSIOK H
O0CBOOOIMBIIIETO UCTOPHUECKYIO CIIEHY IS TOSBJICHHS COBPEMEHHOMN ITUBUITH3AITUH.



JlanHas paboTa BriepBbIE apIyMEHTUPOBAHHO OOBSICHSET CIIEIYIOIIUE BOIPOCHL:

* MaccoBas ru6enb. UTo mpHUBeNo K BHE3AMMHOMY HCUE3HOBEHHUIO TAKUX KUBOTHBIX JIETHUKOBOTO
nepuoia, Kak MaMOHTBI, MaCTOAOHTHl M cabie3yoble TUrpel? Otuero moru6nau 40 MUIUTHOHOB
JKUBOTHBIX, OOJIBIIIOEC KOJTUYCCTBO JIIOICH?

Jlerenapl 0 ToOXXKapax M HaBOJHEHHWsX. EcTh nm kakue-muOO HAJEKHBIC CBHICTENHCTBA,
MOJTBEPXKJIAIOIIUE MHOXECTBO IOTOMOB M KaTakJIM3MOB, ONUCAaHHBIX B bubmuu, pacckasze
[Mnatona o6 Armantupae, nereHgax uHpeineB CeBepHoit Amepuku u Mudax u IuTeparype

JIPYTUX KyJabTyp?

* [loTennenue B JEAHUKOBBIM IepuoA. UTO NPUBEIO K BHE3AITHOMY OKOHYAHUIO ITOCIEIHErO
JETHUKOBOIO MEPHOJa, KOrJa TemIiieparypa B ['peHiaHIuM BHE3ANHO MOJHSIIACH Ha IIEJIbIX
CEMHAJLaTh I'PaJyCoOB BCETO 3a HECKOJIBKO JIET U OTPOMHBIE KOHTUHEHTAIbHBIE JICSHBIC IIANIKU
HaJaJd TasTh?

* «3GanuBel» Kaponunasl. YTo cTano NpuyuHON BO3HUKHOBEHUSI COTEH ThICSIY MOHMKEHUM 3€MHOM
IMMOBCPXHOCTHU B MUJIIIO LHHpHHOfI Ha ATIaHTHYECKOM n06epe>1<be, KOTOPBLIC BBITJIAIAT IMMOXO0XKUMU
Ha MapCHaHCKUE KpaTepbl?

* «YepHoe mokpeIBaio». UTo mpeacTaBisieT U3 ce0si TAMHCTBEHHBIN CIOW M3 YEPHBIX OCAIKOB,
KOTOpBIA MPOTAHYJICS 10 Bcel Teppuropun CeBepHOM AMEPUKU M MOKOUTCS IPSIMO HA KOCTSIX
MOCJIETHUX MaMOHTOB, XOAUBLIUX I10 3emiie?

* YUepnoe crekno. Kak 3TOT yHUKanbHBIA M HEOOBIYHBIA MaTepHai JaeT peIIaloNIfi KoY K
npupoje «CoObITusI»?

IIECTh BRIMUPAHUI XKUBOI'O HA 3EMJIE

3a nocneanue S00 MUIUTMOHOB JIET )KMBOE Ha 3eMJI€ MOYTH MOJTHOCTHIO BBIMUPAIO MATH pa3. Bo
BpEMsI CaMOTro KaTacTpO(UUECKOT0 M3 ITHX «COKPALICHUW» HcYe3N0 mpuMepHo 90 mpoueHToB
JKUBOTO, MpPUYEM Jake B HaMMEHEe IIOCTPa/JaBIIMX MeCTaX IOTUONIM COTHH MUJUIMOHOB
cymecTtB. [locMoTpuTe BOKPYr M MOMBITATECh NPEACTaBUTh, 4TO0 90 mMpOIEeHTOB ocobeit
Ka)KJIOTO BHJIAa U3 TEX, YTO BBl 3HAETE, BHE3AITHO UCYE3JIH, BKIIIOUYasl €PEBbs, HACEKOMBIX, IIBETHI,
co0ak, JATYyIIEeK, KOIIEK, IETYYUX MbIIIEH 1, KOHEYHO, YWICHOB Balllel CEMbH U APY3eH.

Ceiliuac MBI XKMBEM BO BpeMs, KOTOPOE HAa3bIBAIOT «ILIECTHIM BBIMUPAHHEM», U HEKOTOpHIE
YUEHbIE€ CUUTAIOT €r0 CPABHUMBIM C MPEIbIAYIIUMU MThI0. MIcue3HOBEHHE COBPEMEHHBIX BUIOB
U TIOCTETNICHHOE YXYALIEHHWE KIMMaTa W OKpYKalollell cpenbl SBISAIOTCI B OCHOBHOM
pe3yJabTaTOM JIEITEIbHOCTH YEJIOBEKa.

Bot ¢ uem MBI BCTpCHYACMCA B HAIIIK JHU:

* [lepenacenennocts. M3 6 MWIIMapIoOB YENOBEK HAaceleHUs 3eMJIM KaXKIbld I1eCTON
©XKEIHEBHO HEJI0CacT,

* Henpenckasyemsrii  knumar. I[loroma craHoBuTCs Bce 0ojiee HEMOCTOSHHOW M CypOBOIL:
TOPHAIO M yparaHbl IPUHOCAT Bce OOJbIINE pa3pylIeHUs, a TeMIepaTrypa Ha 3€MHOM IIape
MIOJHUMAECTCS.

* [Ipuponubie OencTBUsA. BONBIIMHCTBO CaMBIX Pa3pyIIUTENbHBIX 3EMJICTPSICEHUN U I[yHAMH B
MCTOpUU Npou3oiiu 3a nociueanue 100 ner.



* Okpyxaromasi cpefa. Jlronu paspymaroT Jjeca, 3alMBHbIE Jyra W NacTOMINA, KOTOpHIE
HOJ/IEP’)KUBAIOT PABHOBECHOE COCTOSIHUE OKPYIKAIOIIEH Cpe/ibl 10 BCEMY MHUPY.

* Slnepnast yrpo3a. Bo3pacTtaer yrposa sSepHOTO Teppopu3Ma W 3arpsi3HEHHS OKPYXKarolei
CpeIbl SIICPHBIMH OTXOIAMH.

* Boitnbl. [Ipomenimue u Bexmyiiuecs HbIHE BOWHBI SBISIOTCS PE3yabTaTOM OOOCTPHUBIIEHCS
00pbOBI 32 OeTHEIONINE 3eMIIH, HEPTh, BOAY U APYTHE MPUPOTHBIC PECYPCHI.

OTH NEPEUYUCIICHHBIEC BBIIIE YIPO3bl, CKOPEE BCEro, XOPOIIO 3HAKOMBI YUTATENI0, U CO BCEMU
KOCBEHHO CBsi3aHa Hamla KHura. Jlemo B TOM, YTO MPOUCXOJSIIMM B HAllld JHU HCUE3HOBEHUIO
BUJIOB, TIEPEHACEIICHHOCTH W JIETPAJallii OKpYXKaromiel cpeapl Hadano monoxuio CoObIThe,
npomsomrenniee 41 Teicsdy jeT. Tak 4YTO COBpEMEHHBIC MPOOJIEMBI UMEIOT KOCMHUYECKYIO
MMPpUYIKUHY, @ HC TOJIbKO BbI3BAHbI ACATCILHOCTHIO YCIIOBCKA.

B cBoe Bpemsi «CoObITHE» TIOUYTH CTEPJIO C JIMIA 3€MJIM BCIO YeloBeueckyro pacy. Ilocne Toro
KaK TpPOBEJEM Hallld HCCIENOBAaHUS, MBI IOJIYYHUM CBUAETEIHCTBA O COOBITHUAX, KOTOpBIE
MPOJIOJDKAIOT OKAa3bIBAaTh HA HAC BO3/IEUCTBHE U B HAILIU JTHHU. ..

NCTOPUSA «COBBITUSA»

Hamm cBuzperenscTBa roBopsT, 4To 13 ThHICSY JIET Ha3ajJ MMeNla MECTO Kakas-TO KOJloccalbHas
KocMHyeckast KatacTpoga; KHura «LIMki KOoCMHYECKHX KaTacTpod» paccKa3blBaeT, KaK MBI
HaXOJWIH 3TH CBUJETENbCTBA.

Yacte 1 (Ilowck) omuchIBaeT HaIly «OXOTY» 3a CBHACTEIBCTBAMU. MBI Hadail BCEro C
HECKOJIBKHUX GOHGG-MGHGG y6e,Z[I/ITe.HBHBIX 3allCTIOK W HCIOJIb30BAJIM UX JI pa3raJjku TallHbI
y’KaCHOTO KOCMHYECKOTO COOBITHS.

B Yactu 2 (I'maBHOE COOBITHE) MBI MPEJCTABIISIEM YUTATEIIO XPOHOJIOTHIECKOE OMUCAHUE TOTO,
YTO MPOUCXOAMIIO BO BpeMs «CoOBITHSY.

B Yactu 3 (CBuaerenbcTBa) Mbl MPUBOJIMM CBHJIETEIBCTBA U OOBSICHSIEM, KaK pa3pO3HCHHBIC
(aKkThl CKIaABIBAIOTCS B OOINYIO KapTHUHY. B 3TOH yacTW MBI CIBIIIMM JIET€HABI CKa3UTEJeH,
nepeJaloMX BOCIIOMUHAHUS MEPEeKUBIINX KaTtacTpody. XOoTd 3TH UCTOPUH HE MOTYT OBITh
TOYHBIMHU BO BCEX HOI[pOGHOCT}IX, MBI CYHUTACM HUX [JOCTATOYHO IMPaBAWBBIMH 3allUCAMHU
CyOBEKTUBHBIX BIIEYATICHUHN OT AEMCTBUTEIHHO MPOU30UIEANINX B JPEBHOCTH COOBITUH.

BBl rOTOBBI HA4aTh MOUCK OTBETOB HA BOIIPOCHI?

Yactp nepas

[Touck

1. ITonck riIaBHBIX CBUAETEILCTB

IMHOATI'OTOBKA K OXOTE

S rsoky Ha denoBeka ¢ ApoOoBukoM. Jloktop bumn TommuHTr, apxeosor, MpOTATHBAECT €My

naTpoH W mpenynpexnaer: «HaM Hy»XHO momacTe B €ro camoe ysS3BUMOE MecTo». UenoBek ¢
npoboBukoMm kuBaet. Ero komtern bo6 u Jlonna Musuiep Moirda HaOIIOAAIOT 32 STOM CIICHOM.



by HaxXOOUTCA 31€Ch IJIA HpOBe,Z[GHI/I}I HCECJIOXHOT'O BKCHepI/IMeHTa, HpI/I3BaHHOFO HpOBepI/ITb
€ro TEOpPHUI0 OTHOCUTEIBHO BHE3AIHOTO WCYE3HOBEHUsS 13 ThICSY JIeT Has3aj WHICUIIECB
najacojanTa, MaMOHTOB U AHOXHHBI z[pyrnx prr[HBIX BUO0B, OTHOCAINIMUXCA K TakK HaBBIBaeMOfI
MmeradayHe (KuBOTHBIE BecoM Oonbire 100 GpyHTOB, T. €. 45 Kr). MHOTHE Y4YEHBIE COTJIAIIAIOTCS
C TEM, 4YTO Hpouecc COKpaH_[eHI/ISI HOHy.]'DII_[I/Iﬁ JKHBOTHBIX HadaJICA BHC3aIlHO, O,Z[HOBpeMeHHO C
KOHIIOM JICTHUKOBOTO TIEPHO/IA.

[TockonbKy TOJE3HBIE HAaydHbIC HAOIOACHUS MOTYT OBITh IMPOW3BEICHBI KaK MPOCTHIMH
METOJIaMH, TaK U C MOMOIILI0 BRICOKMX TEXHOJIOTHIA, BUJIT TUTaHUpOoBall UCOIB30BaTh CHavYala
nemneBblii 1poboBuk 3a 200 moimapoB, a 3aTeM YX IUKIOTPOH (MM «pa30uBaTeslb aTOMOB)Y)
CTOUMOCTHIO B 200 MUJLITHOHOB 0JUIApOB. I XOTSI CTOUMOCTh U YPOBEHB CIIOKHOCTH 3THUX JIBYX
METO/OB CHJIBHO PA3HSATCS, KOKIBIH M3 HHUX JACT XKU3HCHHO BAXKHBIC KIFOUU JUTSI PACKPBITHS
TaliHbl «COOBITHS Y.

[Tomomnuk bumta Paii /JIe MOTT B3s1 maTpOH U BHUMATEIIBHO OCMOTPEN €ro B MOCIEIHUMN pas.
bunn u Pait ynanunm u3 Hero OpoOb JUid NTHULBI, 3aMEHUB €€ MEJIKHMMH METAJUINYECKHUMHU
YacTUIAMM, U 3aleyaTaly MaTpOH. Y JOBIETBOPEHHBIH YBUAECHHBIM, P3ii 3apsaun B 1poOOBUK
natpoH 0,41 xanuOpa, 3aKpbUI 3aTBOP M HAMPABWJI MATPOH BIEpe] ¢ pe3KuM mendkom. [locme
sToro Poif mpunmoxun ApoOOBHK K IUIEHy, YyTh CABHHYB €ro, 4roObl ObUlO ymoOHEH, u
TIIATEJIBHO MPULIEIUIICS B BECbMa HEOOBIUHYIO 1I€JIb — CYIOBYIO KOCTb.

Byt kynuit 3Ty TOJCTYIO KOCTh JUIsl TOTO, YTOOBI OHA 3aMEHMJIa KOCTh BBHIMEPIIET0 MAaMOHTA.
OHn npukpenui ee K ¢paHEPHOH 1€, BMECTE C TOJCTHIM KYCKOM KBapLEBOIO CTEKJA, KOTOPBIN
ObUl TpU3BaH 3aMEHUTh HAKOHEUHUK CTpeNibl HMHJACHIICB BpEeMEH MajeoiuTa. 3aaaden
JKCIIEpUMEHTAa ObUIO OMpEAeNuTh, KaKoe BO3/ICHCTBUE METANINYECKUE YaCTUILIbI, ABMXKYIIHUECS C
0O0JIBIION CKOPOCTBIO, OKQKYT Ha 3aMEHUTENIM KOCTH MaMOHTA M HAKOHEYHUKA cTpeibl. OTineTsT
JI1 OHM, HE IPUYUHUB BpEJa, WIH K€ IPOHUKHYT BHYTPb, TIOTEHIMAIBHO MPUBOJS K JIETATBHOMY
ucxony? buin Hazmesics, 4To pe3yinbTaThl SKCIIEPUMEHTA AaayT 3aLENKH, KOTOPbIE TOMOTIIH ObI
OOBSCHUTH BBIMHpPAHUE HACEJICHUS M JKUBOTHBIX BHUJIOB B JIPEBHOCTU. DTO ObUI KIIOUYEBOMH
AKCIEPUMEHT IS TOATBEPKJIEHUS €70 TEOPUH.

Poii 3aKkpbu1 n1€BBIN I71a3 U IPULTYPUIT ITPaBblid, CTapasCh MPHULEINUTHCS B CYIIOBYIO KOCTh. 3aTauB
JIbIXaHKE, YTOOBI HEe COUTH MPUIIEIT, OH CTall MEIJICHHO HAKUMATh CITyCKOBOM Kprouok. ['pomkwmii
BBICTPE MMOAOPOCHII CTBOJI PYKbsI, U BO3IyX HAMOJIHUICS ABIMOM.

Kornma neim paccesicst, Pait ObicTpo IBUHYIICS BIEpena, ¢ HETEPICHUEM OXHIasi pe3yIbTaToB.
Hudero. [eap OblTa CIUIIKOM JAICKO.

[Ipunuiock 3apsaauTh Opyroi NMaTpoH W ClejlaTh HOBYIO IIONBITKY. Jlajmee mpou3oLIo TO, 4TO
BOOOIIIE XapaKTepHO AJIsl SKCIIEPUMEHTaIbHOW Hayku. Eciii BBl moTepnenu Heynady OAMH pas,
J1Ba, JIIOKUHY pa3, BaM HY)KHO IPOAOJDKATh NONBITKA. OIMH U3 yYEHBIX ONKCAT 3TOT HAYUYHBIN
METOJI CIeAYIOIMUM 00pa3oM: «Jlake caMblii JIYUIIMA YICHBIA TOJIy9aeT HYKHBIM PE3yJbTaT BO
BpEMsI IOCJIEAHEN TTOTIBITKH.

HAYAJIO ITOUCKA OTBETA

VYauBuTenbHas Lenb COOBITUH, KOTOpas MpHBENa K SKCIEPUMEHTY € JpOOOBUKOM, Hayaaach
COBEpILEHHO CITy4ailHO, HECKOJIILKMMH T'OJlaMU paHee, B TO BpeMs kak bun TonmuHr paboran B
CBOEM JOKTOpATe 1o apxeosorud. [IockonbKy oH kun B Muuurase, mrare ¢ MHOXKECTBOM MECT
apXEOJIOTMYECKUX PACKOINOK, OTHOCSIIMXCS K BPEMEHM MHJICHUIIEB 30X MAJICOJIUTA, KOTOPbIE
KWIH IPUMEPHO 13 ThICSAY J€T Ha3ax, UCCIEeNOBaHMs buiia mocTaBuiIM nepen HUM HECKOJIBKO
JIOJITO HE PELIAEMBbIX 3araJlok OTHOCHUTEIBHO JIIOACH JIEIHUKOBOIO NEPUOJA U JKUBOTHBIX, HA



KOTOPBIX OHH OXOTHJIMCE. YdeHble HE npumjin K €¢AMHOMY MHCHHUIO, TOYCMY OHHU HCYUEC3JIM, U
bu skenan HalWTH OTBET HA ATOT BOIIPOC

Mnn. 1.1. Knaccuyeckuii HAKOHEYHHUK 3M0XH KIJIOBHC C JUIMHHBIMU CKOJIAMU Y OCHOBaHHMs. VIcTouHMK: Kostekuust Myses mrara Apu3oHa

Ha mpoTspkeHuu 3TOM KHMTH MBI OyJeM MOJb30BaTbCsi KaK TEPMUHOM «MHJACHIBI BpEeMEH
NAJICOJINTA», TaK U PABHO3HAYHBIM TEPMHHOM «HApPOJ 3IOXHU KIIOBUCY», KOTOPBIA OTHOCHTCS K
JIOJSAM JIEHUKOBOTO IE€pHOja, MPULIEAIINX, KaK I0JIaraloT ydeHble, U3 A3uM Ha AJICKY U
yepes 3alajiHble paBHUHbI PaCPOCTPAHNUBLIMXCS HA BECh KOHTHHEHT. [IpHienbiipl 0OHapyXuiu
MHOXECTBO KPYIHBIX JKMBOTHBIX JUISI OXOThl — MaMOHTOB, MAacTOJIOHTOB M OH30HOB, CTOJIb
XOpOILIO 3HAKOMBIX HaM IO BeCTepHAM. bonbllas 4acTe 3THX XKMBOTHBIX K HAIIEMy BPEMEHU
ucyesa.

HakoHeyHHMK cTpenbl Hapoja SIMOXM KJIOBHC OBUI BIIEPBBIC HAWMIEH HA MECTE PACKOMOK B
bmkyorep-[po oxono KioBuca, Hpro-Mekcuko, B 1920-x, Tak 4YTO «KJIOBHUCOM)» HBIHE
HAa3bIBAIOTCA M KPEMHHMEBBIE HAKOHEUYHHMKH KOIMN HMHACHUEB BPEMEH MaleoJUTa. Y ITHUX
HAaKOHEYHUKOB OTYETJIMBO BHJIHBI CKOJIbI B BHUJE JJIMHHBIX YEIIYEK, C KaXKJIO0M CTOPOHBI Yy
OCHOBaHHSl HAKOHEYHMKA KOIMbs. DTU CKOJIbI SBJSIOTCS OTIWYUTEIBHOM 4epPTOM HAKOHEYHUKOB
KJIOBUC, IO KOTOPOM HX MOXKHO OTJIMYUTH IOYTH OT BCEX JPYIMX THUIOB HAKOHEYHUKOB
KaMEeHHBIX Konui (mwt. 1.1).

OTKVY IA TTPUIIEJI HAPO/ SITOXH KJIOBUC?

Hapop snioxu kinoBuc nosiBuiica B Hoom CBeTe BHE3aMHO M OCTABAJICS HA UCTOPUUYECKOM CLIEHE
Ha HpOTH)KeHI/II/I BCEIro HECKOJIbKHUX CTOHCTHP'I, IIOCJIC YEero €ro OT4CTINBO Bblpa)KeHHaH Kyanypa
ucyessa Tak K€ BHE3alHO, Kak ucuedna ¢ayHa mpumepHo 13 Teicsd yer Hazan. Hekoropwie
apXeoJoru IMojaraiT, 4TO KyJIbTypa Hapoda SMOXM KJIOBUC Ha CaMOM JieJe HucYe3ja He
MOJIHOCTBIO, OHA MPOCTO MpeTeprena paauKaibHbIe U3MEHEHUS Tocie ObICTPOrO MCTpeOIeHUs
MaMOHTOB U ,Z[pyFI/IX ,Z[OCTOI>'IHBIX OXOTHhI prrIHBIX KNBOTHBIX. OI[HaKO 9Ta TGOpI/IH HEC O6’b$ICH$IeT,
MOYEeMY apXeOoJOTUYECKHE CBUACTEIBCTBA HA OONBIUX mMpocTpaHcTBax CeBepHON AMEpHKH HE
O6Hapy)i(I/IBaIOT IIOYTHU HUKAKUX HpI/ISHaKOB HHHeﬁHCB Ha HpOTH)KeHI/II/I COTCH JICT IIOCJIC DIIOXHU
KJIOBHC.

MUJUIMOHBI MCHE3HYBHINX X XMBOTHbBIX

Camoit 607IbI1I0¥ 3araiIkoi SBISETCS TO, YTO MAMOHTHI, MACTOOHTHI, AMEPUKAHCKHE BEPOIIOIBI,
aMepUKaHCKUE JIOWAaaAu U cabie3yOble TUTPhl BBIMEPJIM OYTH OJAHOBpEeMEeHHO. COrIacHO KHHUTe
[Tona Maptuna «YerBepTuuHoe BeiMupanue» (1984), B KkoHIle JIEITHUKOBOTO MEpUOa BHIMEPIIO
OoJIbIlle KPYIMHBIX HAa3eMHBIX MilekonuTaromux CeBepHOW AMEpPHKH, YeM 3a Mpeapiayime 3,5
MILIHOHOB JieT. Kak BugHO u3 rpaduka B ero crarbe (Wil 1.2), B KOHIE TMOCJIEIHETO
JIETHUKOBOT'O MEpUO/ia CIYYUIOCh YTO-TO Ype3BbIYaiiHOE, MOJ0OHOr0 YeMy He MPOUCXOIUIIO Ha
MPOTSHKEHUH MUJUTMOHOB JIET.
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W, 1.2. Yucno HUCUYC3HYBIINUX B 3I10XY KJIOBHUC BHJAOB CPABHUMO C YUCJIOM HCYE3HYBIINX BUJO0B 3a MPEALIAYIIINC 3,5 MUWJITAOHA JICT. IlaHHLIC n3

Martin (1984)

MapTuH CuuTaeT, 4TO BHUHOBHBI OXOTHHKHM SIOXH KJIOBHUC, U YTO MMEHHO OHU HCTPEOUIH
AKHUBOTHBIX. OH Ha3bIBAaCT 3TO TEOPHUEH UYPE3MEPHOI0 YHHUTOXKEHUS, U ITa TEOpUS SBIACTCS
OJTHOW M3 TPEX OCHOBHBIX, OOBSCHSIOMIMX MCYE3HOBEHUE KPYIHBIX )KMBOTHBIX. OIHAKO B 3TOM
TEOPUHM €CTh HEIOCTaTOK: MAacCOBOE HCUE3HOBEHME J>KHBOTHBIX IPUMEPHO B TO XK€ BpeMs
npou3onuio Ha BceM CeBepHOM MoNymiapu ¥ yacTuuHo B HOkHO#M AMepHke (Kak 3TO BUAHO U3
. 1.3).
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V. 1.3. HauGornee BeposiTHbIC MKW BBIMUPAHUsL VISl KPYHHBIX KHBOTHBIX CeBepHOro monymapust. 3aMeTbTe, 4To, HpocyIecTBoBas $§ Asuu,
CesepHoit AMepuke u EBporie MUJUIMOHBI JIET, MHOTHE BUJIbl HCUE3IIH 32 O4€Hb KOpOoTKoe BpeMs. Co3naHo 1o faHHbIM 13 Mak/{onanbx (1984),

Mug u Centsep (1984), Bepemarun u bapsmimukos (1984)

Mun u Mennep (1984) npunuin k BEIBOAY, YTO 3TO BBIMMPAHUE MOTJIO 3aBEPIIUTHCS IPUMEPHO
12,9 TeICSIY JieT Ha3al, a 3TO COOTBETCTBYET HAIIEMy MHEHHIO O BpeMeHH KaracTtpodwl. Ho
TPYJIHO MPEACTaBUTh, YTO OXOTHUKH JIETHUKOBOIO MEeproa, OXOTUBLIUICS B A3un u EBpornie Ha
MNPOTSKEHUH JECSATKOB ThHICSY JIET C KaMEHHBIMU KOINBbSMH, MOTJIM BHE3alHO YHUYTOXXHUTb
MUJUTMOHBI 3allleB, OJICHEH, THeH, OW30HOB, Cable3yObIX THUTPOB, MeEABEACH, MaMOHTOB,
BepOIII0/10B, Jlommaaeil u ObikoB. be3 coMHeHHs, 0X0Ta OKa3bIBajia BIMSHUE Ha MOMYJISIIHIO STUX
YKUBOTHBIX, HO 3/IECh JJOJDKEH OBLI MPUCYTCTBOBATH €I1e KaKo-To (pakTop.

CymectByeT apyras Teopusi — TEOpHUs XOJIOAA, KOTOpas YTBEP)KIAeT, 4TO BHE3AIHbIE
KJIIMMAaTHYECKUE U3MEHEHHS B KOHIIE JIEAHUKOBOIO NMEPHUOA IIPUBEIH K UCYE3HOBEHHUIO KPYITHBIX
XKHUBOTHBIX. HO 3TOi Teopuu NpOTUBOPEUUT TOT (PaKkT, YTO ITU >KUBOTHBIE Ha MPOTSHKEHUH
MUJUITMOHOB JIET BIIOJIHE CIIPABJISAINCH C BHE3AITHBIMA U3MEHEHUAMU KIMMaTa.

Tpetbst runoresa, camasi ManoyoequTeIbHas, IPENoiIaraeT, YTo KPYMHbIX )KUBOTHBIX CPa3HIIO
Kakoe-TO0 3a00JIeBaHHE, XOTs CEPhE3HBIX apryMEHTOB B IO0Jb3y TAKOIO B3MVIAZAa HET. DTH TpH
TEOPHH KOPOTKO HA3bIBAIOT «OOJIE3Hb, XONOJ U 0XOTa». llozgHee MBI MOJIPOOHO HCCIEayeM
KOKIYIO U3 OTUX TUIIOTE3.

Hwu oxHa u3 Teopuii He 1aeT yIOBJIETBOPUTEILHBIX OOBSICHEHUN. YUeHbIC HE MIPHUIIUIA K KAKOMY-
TO CAUHOMY MHCHUIO OTHOCUTCIILHO ITPUYNH MACCOBOT'O BEIMUPAHUS. I/ICCJIC,Z[OBaTCJII/I mpocCTO HE
3HAIOT OTBETA, XOTS MHOTHE MOJIaratoT, YTO OTYACTH UCTUHHBI Bce TpU Teopuu. [TomHs 00 3TOM,
bunmn ornpaBuiics HMcKaTh CBHIETENBCTBA, KOTOPHIE TO3BOJIMIM OBl MPOSCHUTH TalHy
MCUYE3HOBEHHUSI JIIOJIEH U dKUBOTHBIX.

PAJUOVYTJIEPOJHA 3AT'AJIKA

IlepBas 3amenka K TaiiHe, HaljeHHas buiioM, OTHOCWUIIACh K PAgUOYTIECPOJHON TaTUPOBKE.
Pamuoyriepon, wWiu paamoakTuBHas ¢dopma yrmepona (*C), o6baHO 06pasyercs Ipu
CTOJIKHOBEHMM KOCMHYECKUX Jy4yed, HEeCyIIHXCsl TOYTH CO CKOpPOCThi0 cBeTa. OHu
crankuBaoTcss B atMochepe ¢ atomoM aszota ('“N). VYueHble MCIONB3YIOT CKOPOCTb
pPaAMOAaKTUBHOTO pacmafa 3THUX aTOMOB HJisi OIpPEAETCHHS BO3pacTa COAEPIKAIIUX YIIEPOJ
00BEKTOB, TaKHUX, KaK; KaMEHHBIM yrojb, JepeBO, ceMeHa U KocTu. Bce 3T0 yacto Haxonsr
BMECTE C MpeIMeTaMH, JAaTHPOBKY KOTOPBIX OMPENCNIUTh TPYAHO, K MPHUMEPY, TIHHIHBIMU
U3JIeUSIMU U KAMEHHBIMH NPEAMETaMU TpyAa.

XoTsi B OONBIIMHCTBE CIIy4aeB ASTOT METOJA JAaeT HaJeKHbIE Pe3yJbTaThl, OH HE JUIICH
HenocTaTkoB. OJHO BpeMsi y4YeHbIE TyMalM, 4TO KOJHYECTBO pPaJHOyriepoja B aTrMmocdepe
OCTaeTCsl MOCTOSHHBIM, HO, K UX YAHUBICHHIO, OOHAPYKUJIOCh, YTO Ha MPOTSHKEHUH THICSY JIET
coJiepKaHUEe PaJMOYIIepoia 3HAUUTEIFHO M3MEHSETCs. DTOT (akT JeNaeT PagroyTrIIepOAHYIO
JATUPOBKY TOpa3/l0 MEHEE HANEKHOM JUIsl TeX NPOMEKYTKOB BPEMEHH, KOIZIA COAECPKAHHE
panuoyriepoa B atMocdepe CHIbHO BapbUPYyETCsl.

[ToaTOMY TIOpO# TTOTYHaIOCh TaK, 4TO OOJIee O3 AHUE AAThI IPEAIIECTBOBAIA Oosiee paHHUM. Bo
BpeMs TIONOOHBIX PE3KUX HM3MeHeHM# konmdecTBa *C JaHHBIE pagHOYyTIepOAHOrO aHAIM3a
MOTJIY J1aBaTh OMIMOKHU B THICSIYM JIET, YTO MOXKHO HAOMIOAAaTh Ha TpaduKe JaHHBIX 00pa3lioB U3
Mmecta, obo3HaueHHOro IntCal04, otHocsmuxcs k mepuoxy oT 18—13 Teicsd JeT 70 Hamiero
BpeMeHH (Wil 1.4) — Kak pa3 B MepHoJ, KOrJa HCUe3NIU KPYIHbIE )KMBOTHBIE M HApPOJ 3IMOXHU
KJIOBUC B cpasy 3amono3pui, 4To 370 ObLIO HE MMPOCTOE COBMAICHHUE.



Koppexrgwe npyn mczorssosanmm
PAAHOYTACPOANOTO METOAA

13.000

|
\_Cauu

Eaaamug

Koppexuus 8 aofasasensix ropax

14
Wnn. 1.4. Ilpobnemsl: HenocTosiHHOEe conepxkanume C H HeBepHoe oTpaxkeHue nar. OcTpble mUKH B 13 TeIcsa u 18 ThHICSY JeT Haszaf

MOKa3bIBAIOT, YTO KaKas-TO MPUYMHA yBeanumIa cofepkanne  C B okpykaroeii cpezne. Janusle nu3 Reamer et al. (2004)

[MomoOHast aHOManmMss MoOrja BO3HUKHYTh, B €IWHCTBEHHOM CcCllydae, €Ciu B atMocdepe
MOSIBUJIOCH MHOTO JIOTIOJIHUTENBHOTO pafaroyriiepoaa. Bo3HHMKaeT BOMpPOC Kak 3TO MOTJIO
npou3oWTH? bW 3Ham, YTO €CTh TOJBKO HECKOJIBKO NPUYMH JIi PE3KOro U OBICTPOTro
YBEIIMYCHUSI KOJIIMYECTBA paaHoyriiepoga B atMmocdepe 3eMid. Bo-mepBbIX: YpOBEHb
KOCMHUYECKOW paJualii MOXET BO3PaCTH IPH aCTPOHOMHYECKOM SIBIICHUH, MOJ00HOM
POXXIICHHIO CBEPXHOBOM, B3pHIBE MACCHBHOW 3Be3lbl (HamHoro Oompmeit ComHIa), u
MOCTEAYIONUI KPAaTKOBPEMEHHBIH TOTOK paaualiii, OOpPYIIMBIIMNCH HA 3€MHYIO arMmocdepy,
CO3/Ia€T OTPOMHOE KOJIMYECTBO paauoyriepona. HTEHCHBHOE M3IydYeHHWE BO BPEMs CHIIBHOM
COJIHEYHOHN BCIIBIIIKA TaK)KE€ MOXKET YBEIUYUTH KOJHMYECTBO PagUOYINIEpOAd, HO HE B TaKOU
CTCTICHHU.

Bo-BTOpBIX, NOCKOJIBKY IUIAHETY 3allUINAIOT OT COJIHEYHBIX JIyded MAarHUTHOE TIoJle H
aTMOC(EpPHBIA «ILUT», TO MPU OCIA0JICHUHM MArHUTHOTO MOJIS WM YTOHBIMEHUH aTMOC(ephl
Oonble Jyded MOTryT MONAcTb B HM)KHUE CJIOM aTMOc(epsl, YTO HMPUBOAUT K IOBBIILICHHOMY
oOpa3zoBanuto paauoyriaepona. [IpumepHo 41 Teicsdy u 34 ThICSUM JIET Ha3aj CYLIECTBOBAIU
OonblIME AaHOMAJIMM MArHUTHOTO MoJisl. b Te BpemMeHa MarHuTHoe Mmosie 3eMIIM CHIIBHO
BapbUpPOBAJIOCh W TOJIOCHl IMOYTH TIOMEHSUIUCh MecTamMH. B momoOHble  Hepuojibl
HECTaOMJIbHOCTH MarHUTHOTO MOJISl YPOBEHb PaJInOYIJIepo/ia BO3PaCTAET.

B-TpeThux, KONIWYECTBO paaAMOYIJIEPOAa MOXKET YBEIHMYUTCS BO BpEMS CTOJKHOBEHUH C
KOMETaMH M aCTepOUaMH, KOTOPbIE MOTYT COAEPKATh HEKOTOPOE KOJIMYECTBO PaIUOYTICPOIa.

JIBe U3 3THX TpeX NPUYMH — paJuanus U CTOJIKHOBCHHMS — HMMEIOT NPSAMYH0 KOCMHYECKYIO
CBSI3b, U 00€ MOTYT BJIMATH HA TPEThIO — (DIYKTyallMd MarHUTHOTO 1oJis 3eMid. 3Hast 370, buin
IPULIENT K BBIBOAY, YTO MPOU30ILIO0 UMEHHO KaKOE-TO KOCMUYECKOE COOBITHE.



MHorue y4yeHsle MpeAnoaraloT NpUIMHON PE3KOro BHIMUPAHUS )KUBOTO UMEHHO KOCMHUUYECKHE
cobprtusa. Kmapk (1977), bmkenpumk (1981) u Idp (1998) monaraior, 4To 3TUM COOBITHEM
CTalla BCHBIIIKA CBEpXxHOBOW. BaoBuuk u Bondenmiin (1977), Ansapes (1980) u 3yk (1980)
CUMTAIOT TPUYMHOW COJIHEUHBIC BCHBIIIKKM M cJadoe MarHuTHoe mojie 3emiu. Bepcuu
KOCMHUYECKOT0 CTOJIKHOBEeHMsI npujepkuBatorcs Kinrob u Hoamwep (1984), BMecTe ¢ Xoitiom u
Buxpamacunrom (2001). Hekotopsie npyrue ydeHble, 0JJHaKO, HITHOPUPYIOT WJIM OTBEPTraloT 3TH
TEOpUHU, TaK YTO OHHU OCTAIOTCS HE OOMIECNPHUHATHIMU. 3Has 3T0, bW moOHMMan, 4Tro emy
TpeOyIOTCSl BECOMBIE CBH/IETEILCTBA.

PAJUOVYIJIEPOJI 'OBOPUT:

VHJIEMLIBI DTIOXHY KJIOBUC 1O CHUX ITOP XVBBI!

Uccnenys Bompoc manbiie, bumnm oOHapyXui, 4TO HEKOTOpBIE IATUPOBKH, OTHOCALIMECS K
MHJEHIIaM MaJeoauTa, YCTAaHOBIEHHBIE C MOMOIIBI0 PAAHOYIIEPOTHOTO METO/a, A0 CMEIIHOTO
HeBepHbl. K mpumepy, 3TO KacaeTcsi 1aT C MECT PACKOMOK CTOSHOK MHACHIIEB MajleoyiuTa B
JluButTe U ['3liHN, Muyuras, OTHOCAIIUXCA K CJIOSIM, BO3PACT KOTOPBIX apXE€OJIOTH 3HAIOT — UM
13 TeICAY n€T. A TaTUPOBKH, MOJIYYEHHBIE IOCPEACTBOM PaJUOYIJIEPOJIHOIO METOJIA, TOBOPAT,
YTO JaBHO UCYE3HYBIIME MHJEHIBI JIEIHUKOBOTO TIE€pUOJa BCE €LIe OXOTWIHCHh 3a
MCUE3HYBIIMMH KUBOTHBIMU BO BpEMEHa, KOIJla eruneTckue (hapaoHsl cTponin xpam B Kapnake
2800 et Hazan.

JlanHbIC e1me ¢ OJHOTO0 MecTa PacKoIok Bo3pactoM B 13 teicsu ser, B Tendopae, OHTapuo,
Kanazna, mokas3pIBaioT, 4TO JaBHO yMEpILIUE MHICHIIBI 3araJOYHBIM 00pa30M BEPHYIUCH K KU3HH
U npoxuwiu 1o BpeMmeHu Hucyca. BnobGaBok okazanoch, 4To caMoe YAMBHUTEIBHOE MECTO
PacKOIOK 3MOXM KJIoBUC — Ha Benukux o3epax B mpoBuHumu Hanysut B CeBepHoil Kanane,
I JaBHO MCYE3HYBIIME WHJIEHIBI JIEAHUKOBOIO MEPHOJA, 110 BCEH BUAMMOCTH, OXOTHIMCH HA
MaMOHTOB BO BpeMeHa OUTBHI 1pH ['eTTucdepre Bo BpeMs ITpaskJaHCKON BOWHBI B AMepuke!

CoBepIICHHO $ICHO, YTO 3TH JaThl, KAK U HEKOTOphIe APYTHe, COBEPIIEHHO HEBEpPHBI, XOTH
MHOTHE Ipyrue BHoJHE TouHBL. /Iy Buiuia 310 TOBOpHIIO O IBYX BO3MOXKHOCTAX: JIMOO YTO-TO
n00aBUIIO  paauoyrieposa B arMocdepy IUIaHETHI, BBIOOPOYHO «cOUB» B TO BpeMs
paguoyTIIEpOTHBIE «9achD» B HEKOTOPBIX pailoHaX W MPOITyCTHB JIpYyrue; MO0 KaKOW-TO Mporece
Ha 3emJie IPUBEI K HEBEPHBIM JATUPOBKAM C ITOMOIIIBIO PaIiOYTIEpOTHOTO aHATN3a

ColOpaB 3Tu naHHble, Buit MoHsn, 4yTo OONbBIIAas YacTh HEBEPHBIX JTATHPOBOK OTHOCHUTCS K
Kanane u Benukum o3zepaM, B TO BpeMsl Kak AaThl JAJi1 MECT, HAXOASAIIMXCS I0’KHEE, Yalle BCEIo
BEPHBI. DTOT 3araJIouHbIN (DAaKT OKA3aJICsl BAKHBIM KITFOUOM IS pereHus 3aragku «CoObITHsI.

«[TPUITEPYEHHBII» KPEMEHb

3auHTpUTOBAHHBIA M30BITKOM '“C Ha MecTax pacKONOK HMHJEHIIEB BpeMeH MaleonuTa, bumn
pELINI, YTO JOJIKHBI CYIIECTBOBATh APYrHe KIHOYM K TaiHe 3TUX MecT. OH cBs3ancs ¢ JloHom
CuMoOHCOM, BEYILIUM HCCIIEI0BATENIEM Ha MECTaxX pacKomok B batiepe u I'alinn B Muuurasne, u
MONPOCHJI €r0 MPOBEPUTh HEKOTOPBIE CKOJBI C KPEMHHUSA, KOTOPbIE MHACHIIBI 3MOXU KIOBHUC U3
I'siinum Opocanu, Kora pacKasbIBajld KaMHHU ISl IPOM3BOJICTBA HOBBIX HAKOHEYHHKOB.

B naboparopuun [lona bumn momoxxua ckoil ¢ mMecTa packomok B ['HHM mMOJ MHKPOCKOIN H
YCTaHOBUJ ACCATHKPATHOE yBeJINYeHUE. HaKIOHMBIINCE K OKYJISIPY, OH YBUZCI CTPaHHBINA Y30p
U 100aBu yBenuueHue. [Ipy maTuaecAiTHKpaTHOM yBEIHUEHUH Y30p CTal SICHEE, YTO TO3BOIMIIO
bumny onpenenuTs, 4TO KPEMHHH IMOKPBIT MEJIKUMH YE€PHBIMU TOYKAMH, HAIIOMHHAIOIIUMU
MOJIOTBIH MEpeLl, — 3TO 03a4AYUII0 U 3aUHTPUTOBAJIO.



JloH, KOTOpBIA ObUT MOOTU30CTH, MOAYMAT, YTO YTO-TO HE TaK C MHUKPOCKOIIOM, W TIOJOIIEN
omvxe. bunn chenan yBenuueHHe CTOKPAaTHBIM M BHUMATEIBHO PAaCCMOTPEN YEpPHBIE TOUKH;
Tenepb OH OBLI CIOCOOCH BUIETh UX OUEHB SICHO; B MPEABKYIICHUU OTKPBITUS OH OTKHUHYIICS
Hazasi.

— Ilynu! — ckazan on JloHy. — BwIrIsauT, kak MenKue YepHble Mmynnn-/{0mKkHO OBITh, JKeme30.
MoryT OBITh MHUKPOMETEOPHTBI WJIM YTO-TO Bpojae 3To0. Teicsum mTyk! MoxkeT ObITb,
MuMoHbl! — TecThl Oosee MO3aHEr0 BpEeMEHH MOATBEPIMIHN, YTO B BhIEMKaX OBLIO MHOTO

JKere3a U PYruxX peaKux MEeTalIoB.

OOHapyXeHHBIH (akT mopazuia 000MX. MUIITHOHBI MEJIKHUX JKEJIE3HBIX IIAPUKOB BPE3aJHUCh B
3TOT CKOJI, CICJIAHHBIN MHIIEUIIEM A1I0XHU KJIoBHUC, [Tomanu 11 3TH MapuKu U B CAaMUX UHJEHIIEB?
N 4uTO0 ciyunnoch ¢ KpyHmHBIMHU >KMBOTHBIMA — MOTJIM MEJIKHE YEpPHbIE MyJIU MPHUBECTH K UX
ncue3HoBeHnto? OT pa3aMyHbIX runote3 y busia rojgosa momnuia Kpyrom.

OH CHsJI CKOJI C MMKpPOCKOIIA, IEPEBEPHYJI €r0 M CHOBA IOJOXKWIJI IOA MHUKpockom. Touku
OKa3aJINCh TOJIKO HAa OTHOM CTOpPOHE. DTO OBbLIO 00BSICHUMO, OCKOJIBKY CKOJI JIeXKaJl Ha 3eMJIE B
Jarepe MHJIEHIIEB SMOXHU KJIOBHUC, KOTJa Ha HEro OOpYHIMIUCh METaJUITMYecKue mapuku. OHH
MOTJIM IIPUUTH TOJIBKO U3 KOCMOCA U 3aTPOHYTh TOJIBKO OZHY CTOPOHY.

Bce craHoBwiioch Ha MecTo, HO buian 3Ham, 4YTO OJHO CBUIETENIBCTBO JOCTATOYHBIM
J0Ka3aTCJIbCTBOM ABJIIATHCA HE MOXKET. BBITaH_[I/IB HCCKOJIBKO AIIIMKOB CKOJIOB, OH IIPOBCPUI CLIC
T0XKUHY. M XOTS Ha HE BceX U3 HUX OBLIM YepHbIE TOYKU, Y HEKOTOPHIX OHU UMEIUCh, IPUYEM
MMEHHO Ha OJIHOW CTOpPOHE.

OxoHuuB uccaenoBanue, bumt nodnarogapun JloHa 3a MOMOIIb U IPOU3HEC;

— 3Haemb, JIOH, 3TH YacTUIIBI, JOHKHO OBITh, IBUTAJIUCh OYECHb OBICTPO, M, BO3MOXKHO, OHH
OBLITM OYECHb PACKATICHHBIMHU.

YacTuisl BOIUTM TITyOOKO B CKOJIBI M BOKPYT HEKOTOPBIX M3 HUX 00pPa30BaJIOCh HEYTO BPOJE
KpaTepoB, IOXOKUX Ha METCOPUTHBIE.

[To3anee bunn npokoHcynbTHpOBasics ¢ JokTopoM ['eHpu Paiitom 3 YHuBepcurera Muunrana
OTHOCHUTEIILHO TMOJIYY€HHBIX JaHHBIX. ['eHpu ObLT B JUCCEPTAIMOHHOM KOMHTETE, Koraa buin
MoJTyJaJl CTeneHb HoKTopa (Grnocoduu, u uaen bumia o BO3AMOXHON KOCMHYECKOW KatacTpode
€0 BechMa 3aWHTepecoBaiu. Kak Xopommwii ydeHbld, OH OBUT OTKPBIT K HOBBIM HJESM,
HacTaWBaJl, OJHAKO, HA TOM, YTOOBI OHU OCHOBBIBAIMCH Ha TBEPIBIX M BOCIPOH3BOIUMBIX
JoKa3aTenbcTBax, ['eHpu e3amn B maboparoputo JloHa mpoBepuTh cCiielpl Ha apTedakTax u3
I'»itHu, a 3aTeM MPOM3BOJIMUII AHAIM3 CKOJIOB B JIUBUTTE, €Ill€ OJHOM CTOSHKE MHACHIIEB AIOXH
kioBUC okojo [»itan. OH ¢ bumioMm moOeBanu B My3ee JIMBHTTA, MCCIIEOBATN CKOJBI O]
MHUKPOCKOIIOM M OOHAPYKUJIH, YTO Ha CTOSTHKE Y [ HM CKOJIBI MIMEIOT BCE TE K€ BHIIICPOUHBI U
JOpOKKU. Jloka3aTenbCcTBa CTAHOBUIINCH BECOMEM.

BoonymeBneHHblii CBOUM OTKPBITHEM BUILT MOTy4YnIT IEPBOE OLIYTUMOE CBHICTEIHCTBO KAKOM-
TO KaracTpo(dbl, KOTOpas MpUBEIa K HCUE3HOBEHUIO KPYITHBIX KUBOTHBIX, «COOBITHEY», KOTOPOE
npuBesio K «OoMOapAMpOBKe» CKOJIOB, UMENO, MO BCEHl BUIMMOCTH, KOCMHYECKHH XapakTep.
bumn 3HaJI, YTO BHCAPUBIIHNECCA YaCTHUILIbI CTAJIN PE3YJIbTATOM KOJIOCCAJIIbHOK B3PbIBA — TAKOTIO,
KaK COJIHEYHas BCIIBIIIKA, B3pPHIB CBEPXHOBOW, — WM Jie€ PE3yJIbTaTOM CTOJIKHOBEHHUS C
acTepouZioM WM Komeroil. Temepp emy mpencTosuio coOpaTh OOJbIIEe CBUACTENBCTB IS
pa3rajiki TaiHbI.



BO3JIEVICTBUE HA CKOJIBI ITPY TIOMOII KMCJIOTHI

bun momneitTancs Bo3lE€HCTBOBAaTh HAa TMOBEPXHOCTh CKOJA (PTOPHCTO-BOJOPOJIHONW KHCIOTOMH,
YTOOBI BBICBOOOJUTH BpE3aBLIMECS B KPEMEHb YaCTUIbl. JTa KHUCIOTa OYEHb OIMAcHa, C Hel
TpeOyeTcst oOpalaThCs ¢ BeIMyaieil OCTOPOXKHOCTBIO, TaK YTO OH paboTal, 3alIUTHB IJ1a3a U B
JUIMHHBIX PE3WHOBBIX mepuarkax. Oxkupgas Kakoe-HUOyAb OTKpbITHE, Buim moMecTun nepBblii
CKOJI 110J1 MUKpPOCKOIL. To, YTO OH yBHJIEIN, OBLIO ISl HErO MOJHON HEOXKUAaHHOCThI0. KpemeHb
OBLJT HCTICLPEH MaJICHbKUMU SIMKaMU-KpaTepaMu, U Ha JTHE OOJBIINHCTBA U3 HUX OH OOHAPYXKHII
MaJIeHbKHE IIApUKHU PKaBOIO JKelie3a C HEPOBHBIMU KpasMHU. BOJBIIMHCTBO IMIAPHKOB OBLIH
HEBEPOSATHO MaJIbl — IMPUMEPHO B JECATH pa3 MEHbLIE TUaMeTpa YeJI0BEUYECKOI0 BOJIOCA.

bunn cobpan kpeMHUEBbIE CKOJIBI SMOXU KJIOBUC C OOJIBLIOI0 YHCIA JPYTHMX MECT PacKOIOK B
Kanane, Hproo-Mekcuko, Wuamane u WmmmHolice. 3ammchiBas KaxAbld pa3 TIOyOuHYy U
KOJIMYECTBO SIMOK, OH 3aMeTWJ] SCHYI0 3aKOHOMepHOcThb. Kak M B ciydae ¢ jnatamu npu
NPUMEHEHUN PAJAHOYIIIEPOJTHOTO METONa, TIIyOMHA SIMOK yMEHBIIANach MO MEpe TOro, Kak
YBEIUYMBAIOCHh paccTrosinue oT Bemukux ozep (cm. wmt 1.5). O6pazen u3 Hpro-Mekcuko umen
MEHbIIIee KOJIMYECTBO SIMOK, M OHU OBLIH HE CTOJb ITyOOKH, Kak B oOpasue u3 ['3iinu. 1 cHoBa
9TO 3aCTAaBUJIO TPEOIOKUTh, YTO «COOBITHE)» MPOU30IILIO B palloHe BOKPYT Benmukux o3ep.
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Wnn. 1.5. I'myOuna BeIOOUH B 00pa3suax KpeMHHs SMOXH KJIOBHC. [ TyOMHA yMeHbIIAeTcsl O Mepe yAaleHus OT Bemukux o3ep, 4To 3acTaBIsieT

npeamnojaratb, YT0 UMEHHO 3TOT pal‘/lIOH 0611 MeCcTOM «COOBITHSI»

3arem bumn 3ameTnn BaXHBII MOMEHT; Ha HEKOTOPBIX OOJIOMKaxX KpPEMHHUs YAApbl CHeNalu
CTOJIb TTTyOOKHE KpaTephl, YTO MOITYYHUINCh BOPOHKH WM Aaxe Tpyoku. Kpome toro, B mobom
OTIENBbHOM OO0pa3lle KpeMHHs BCE JIOPOKKM ObUIM NapajljiesbHbl, YTO MOKa3bIBaJO, YTO
JKeNe3Hble INApUKH JIeTeIM B OJHOM HampaBieHuH. Kpome Toro, Ha mecrax pacKoloOK B
Muuurase ¥ nmoOGIM30CTH OT HEro 3TH cielbl ObUIM IOYTH BEPTUKAIBHBIMM, a Ha CKOJaXx,
HalleHHBIX Y Benukux o3ep, — moJ yriom. 9To TOBOPHIIO O TOM, YTO YACTHIIBI Pa3JIeTEINCh OT
HA/36MHOTO0 B3pbIBA, WJIM O TOM, YTO CTOJKHOBEHHE INpou30lLI0 y Benukux ozep wim B
HenTtpansuoit Kanane. Hanzemusiit B3peiB? b ObLT 03a1aueH U YAUBIICH.

OpnHako A MPOJOJDKEHUST MCCIeN0BaHnN HHPOpMaHK ObLJI0O HEMHOTO. TeM He MeHee ObLIOo
SCHO, YTO €Cii Obl WMEJIM MECTO B3PBIB CBEPXHOBOW wuiu Bemblmka Ha CoJHIE, TO 3TO
IPOMCXOIMIO ObI aneko oT 3emiu U cieabl B Hpio-Mekcuko nmenu Obl TOT e CaMblid yroil



HaKJIOHA, YTO U cieapl B Muuurane. Ho storo He Obw10. [T0CKONBKY 3TY TMIIOTE3Y MPUXOJUIOCH
OCTaBHUTb, BO3HUKAJIA TPYIHOCTb B OIPEIEICHUH NPUYHH MOSBICHUS METAJUNIMYECKUX HIApPUKOB
u cnenoB. [1o Bcelt BuanMocCTH, B atMocdepe Hal MUUUTaHOM B30PBAJICSI METEOD.

Oro HanomHwio bumny o Tynrycckom mereopute B Poccum B 1908 roamy, korma kakoi-To
KOCMHUYECKHI O0BEKT — MO BCEW BUAMMOCTH, METEOPUT pPa3MEPOM C JIOIIAAb WU OCKOJIOK
KOMETBI, — B30pPBAJICS B HECKOJIbKMX MWJISIX HaJ MOBEPXHOCTHIO 3eMiid. OrpoMHBIN OTHEHHBIN
niap ¥ KOJOCCAJIbHASI ylapHasl BOJIHA MOBAJIMIIM JIEC B IIPOTHUBOIIOIOKHBIE CTOPOHBI OT B3pbIBA U
BBI3BAaJIM OIPOMHBIE JIECHBIE IOYKapbl. JTO Ka)KETCsS HEBEPOATHBIM, HO 30HA B3pbIBA CTOJIb,
Ka3aJIoch Obl, HEOOJBIIOrO0 0OBEKTa COCTaBMIIA THICAUYY KBAJApPAaTHBIX MUJIb, @ 3TO palloH B JBa
pasa Gonblue, ueM 06O M3 KPYMHEHIINX aMepHKaHCKMX roponoB — Hero-Mopk mma Joc-
Anmxenec. Jlns bunna BaxkHee Bcero ObUIO TO, YTO B3PHIB HaJ TYHTYCKOW MOKPBUT 3€MITIO
MIITHOHAMHM MEJIbYaMIINX YacTHIl, HEKOTOphle M3 KOTOPBIX HCCIEeNoBaTeIn OOHApYKWIH B
CTBOJIaX JIEPEBbEB HA CTOPOHE, HAIIPABJICHHOW K B3PBIBY, — U HE OOHApYKUJIM Ha oOpaTtHOi. He
MIPOM30IILIO T HaJl BennmkuMu o3epaMu 4To-T0 o100HOE B3pBIBY Hall TyHTYCKO#?

OKCHEPUMEHT 110 BOCITPOU3BEAEHUNIO CJIEJOB

Teneps, nocine oOHapyKeHUs CIIEAOB Ha KPEMHMH, BUIIT pemn noHsATh, KaK OHU MOSIBUJIUCH.
OH He ocTaBMJI THIIOTE3bl O CBEPXHOBOW WM Bembllike Ha CoOJHIE, a MO3TOMY OH PELIMII
UCCIIEIOBaTh, KAK KaKJas M3 3TUX TUIIOTE3 MOXET OBITh CBSi3aHA C KYCKOM KPEMHHUS 3MOXH
kioBuc. OH 3Hal, YTO M CBEpXHOBas, M Bcoblllka Ha CoOJHUE NPUBOIAT K IOSBICHUIO
pa3HOOOpa3HBIX JIEMEHTAPHBIX YAaCTULl — MEHBIIE aTOMa, aTOMOB M IPYII aTOMOB, IPUYEM BCE
OHM JOJDKHBI OCTaBUTb CBOM Cjenbl Ha KpemMHuM. lcxoas m3 »TOro, OH cBsi3aics C
HanuonaneHOM  ;mabopaTopueil  CBEpXIPOBOJAIIETO  ITUKIOTpOHA B ['OCymapCTBEHHOM
yHHuBepcuTeTre Muunrana, rae aokrop Pemxunansa (Pemx) PoHHUHIEH coryacuicst mpoBecTu
VCIIBITaHUS.

OrtnpaBuBmmchk B Mcr-Jlancuur, Muuurad, buin B3sut ¢ co0oil It MCTIIBITAaHUNA HECKOJIBKO
00pa3Ii0B KPEMHHEBBIX CKOJIOB JITOXU KIIOBHC.

BerperuBmmmcs ¢ Pemxem, bumn Bpyuun emy 3TH 00pasiibl A UCIOJNB30BaHUS B KauecTBE
MUIICHEH LMKJIOTPOHA, KOTOPBIA, €CIM TOBOPHUTH KpPATKO, SBJIAECTCA OIPOMHBIM AaTOMHBIM
«IPOOOBUKOM», TOJIBKO ITYJIM» B HEM PA3TOHSIOTCS 10 HEBEPOSITHON CKOPOCTH, COCTABISIONICH
20 mpoueHToB OT ckopocTd cBera. C 3THUM «ApOOOBHKOM» IJIAHUPOBAJIOCH «PACCTPEISATH
KPEeMHHUI aTOMaMH eJie3a, YTOOBI MONBITaThCS BOCIIPOU3BECTH OOHAPYKEHHbIE briioM crienpl.

Koraa uccnenoBaTenu CKpbUIMCH 3a 3alIUTHOM 000JO0YKOW KOMHATHI YIPaBJICHUS U HAYAIUCh
UCTIBITaHus, BUT 0OHAPYXKWUII, YTO HE BHIUT HUYETO MOJAOOHOTO BBICTpETIaM JAPOOOBUKA C €ro
kiyoamu aeiMa. OH HajesyIcs pacclblaTh XOTs Obl YCHJICHHE ITyMa MAallMH — OJHAKO HE
yIOBWJI HE EAWHOTO 3BYKa, KpOME CJIa00oro TMOCTOSHHOTO KYXOKaHHUS BO3IYIIHOTO
KOHJTUITHOHEPA.

[To3anee Pemx moarBepausi 3TO B MUCHME, OTHPABICHHOM IO 3JIEKTPOHHOM moute: «Bo Bpems
o0ydeHus: Mbl ObUTM B KOMHATE YIpaBJICHUS IUKIOTPOHOM. Jlaxke eciau Obl MBI CTOSUIM OKOJIO
obOpasma (4To HaM HE paspemnieHo AeNiaTh M3-3a HEOOXOJAMMOCTH 3allUThl OT HM3Jy4YeHUs), HE
ObUTO OBl HUKAKOTO 3araxa, BUJMMbIX CUTHAJIOB HJIU 3BYKOB BO BpeMs 00ydeHus». bouta kakas-
TO oco0as TUILIMHA, XOTSA M HUCIIOJb30Balach OYECHbL 0OIbIIas MOIIHOCTE.

Korpma ucnpiTanus MOAONUTH K KOHITY, HCCIIEAOBATENH U3BIEKIN oOpasen kpemuus. [lon Poccw,
OTBETCTBEHHBIH 3a paJHAIlMOHHYIO OE€30IMacHOCTh, MPOBEpuJl olpasel cyeTYrKoM [ elirepa,
YTOOBI YOSTUTHCS, YTO OH HE PaMOaKTHBEH, IOCJE Yero BpyYMII ero buity, KOTopblil He Halen



B HEM HHUKAKUX M3MEHEHUH M ObUI HECKOJBKO Pa304apoBaH, XOTS OH YK€ 3Hal, YTO €CJIU €ro
UCIBITAaHUE TMPOLUIO MPaBUIBHO, CJEAbI, CKOpee BCEero, OYAyT CIUIIKOM Mabl, YTOObI
pasrasaeTh X 0e3 MHUKpPOCKONa OOJBIIOro paspelieHus. BepHyBIIMCH TOMOM, OH MOJOXKHI
nepBbId 00pasel] MojJ MUKPOCKON — U OOHApyKWUJI TO, YTO MCKaJl; Melibyaillliie KpaTephbl Ha
MOBEPXHOCTU KpeMHHUs. OHM ObUIM MOYTH aHAJIOTUYHBI TEM, KOTOpbIe OH BHUJE] Ha CKOJIaxX
3II0XH KJIOBHC.

YyBcTBYs cuiibHOe OveHue cepila, OH MOHsUI, YTO COBIAJaeT emie koe-4to. Hekoropeie u3
KpaTCpOB BLITTIAACIIN HO,Z[O6HO Tparncuusam Wi ajimMasaM. On 3HaJI, YTO 3TO MPOU30MIIIIO HU3-3a
y3JI0B B KPUCTAJUIMUECKON pelIeTKe KPEeMHUsS, KOTOPBIM SBISIETCS Pa3sHOBUIHOCTBIO KBaplia.
ATOMEI UKJIOTPOHA OTOPBAJIN YaCTh KpHCT&J’IHH‘-IGCKOfI PCHICTKHU, OCTABHUB OTUCTIIMBYIO AMKY B
Busie anma3za. CoBepiieHHO Takue ke SMKU «COOBITHE)» OCTaBUJIO B CKOJIaX KpeMHUs 13 ThICSY
Jer Hazaa. buimioM oBmaneno BOJHEHHE, KOTJa OH MOAYMal eme 00 OJHOM CBHCTEIhCTBE.
BeposaTHO, yCKOpeHHbIE KeJle3HbIE YaCTUIbl BBI3BAIM IOSBICHHE M HEKOTOPHIX M3 SIMOK B
KPEMHUU SI0XU KJIOBHC. Ecimu 3TO Tak, BO3MOXXHO, 4TO BHHOBHUKaMU «COOBITHS» OBbLTH
CBEPXHOBAs WJIM TUTAHTCKasl COJTHEUHAs BCIIBIIIKA.

IMPOAOJDKAA TECT C JIPOLOBUKOM

ITocne storo buwin u ero noMomHuk P3i pelmnny MOBTOPUTH CBOE HEXUTPOE UCIBITAHUE IIPU
oMoy JpoboBuka. «HaunHUB» MarHUTHBIMH YacTHLAMH B HECKOJBKO IaTpOHOB, Paii
NpULENUICcS B HEOONBIION, pa3MepoM C OYMaKHUK, KYCOK CTEKJIa MPUMEPHO C PAaCCTOSHUS B
necatb Qyros, [locie mepBoro BeICTpena YEpHBIN MMECOK 3albLIMI CTEKJIO, BbI3BAB IMOSIBICHHE
HEOOJIPIIMX SIMOK Ha €ro MOBEPXHOCTU. TONBKO HECKOJIBKO APOOMHOK MPOHUKIM TIIyOOKO U
3aCTPAIH, OONBIIMHCTBO OTCKOYMIIA.

Br110 crienaHo emre HeCKOIBKO MOMBITOK ¢ PA3HOTO PACCTOSHHS, TIOCIIE Yero CTEKJIO CHOBA OBLIO
TIIATEIILHO M3Yy4eHO. SIMOK crano Oosblie. XOTs 3acTpPSBLIME YACTHUIBl BBITJIAJCIN BECbMa
HOXOKUMH Ha oOpaszer; KpeMHus 3 ['9iiHH, B CTEKJIe B LIEJIOM 3aCTpsUI0 MEHBIIE YacTHll. beuto
SICHO, UTO «ITYJIM» HEeCIHCh BO BpeMst «CoOBITHs» Kya ObICTpee.

[NOHUMAHMUE «COBBITUS»

W3 cBomx ucnbiTaHuii buin caeman HeCKOJBKO BBIBOJOB. Bo-mepBhIX, YTOOBI MPOHUKHYTH TaK
riyOoko, Kak B oOpasie KpeMHUs U3 [3HHHM, YacTHLBI JOJDKHBI JBUTaThCS OBICTpel, 4dem
apUKU U3 IpoOOBHKA ¢ WX CKOpocThio 700 MUJIb B 4ac M, MO-BHAMMOMY, — MHOTO OBICTpEe.
OcHoBBIBasiCh Ha TIIyOMHE MPOHWKHOBEHHUS YaCTHUIIbI, MBI 3aKIIOYWIM, YTO OHHU, MO BCe
BUJIUMOCTH, ABUTAIHUCH ObIcTpee, yem 3000 Muiib B yac.

Bo-BTOpBIX, MBI 3HaeM, 4YTO OOJBIIMHCTBO B3PHIBOB BBHI3BIBAIOT MHTEHCHUBHOE TEILJIO, B TOM
YUCJIC U HU3ITYYCHUC OT conHe4yHoll BecmblkU. Eciau 13 Thicsau et Hasaa IMPpOU30IIIIO0 TAKOC
coObITHE, TO OHO MOTJIO HarpeTh KpeMeHb U MPHUBECTH K Ooiyiee TIyOOKOMY HMPOHUKHOBEHUIO
qacTum. Ho mer Hukakux IMPU3HAKOB, YTO KPCMHUU IJIABUJICH. CTpaHHBIM ABJIACTCA TOJBKO TO,
YTO MHOTHE M3 CKOJIOB SIOXM KJIOBHC HMMEIHM KpPacHyl0 OKpacKy, B TO BpeMs Kak y KycKa
KpEeMHHs, C KOTOPOIro 6]:I.HI/I CACIaHbl CKOJIBI, 9TOU OKpaCKHU HCT. YueHrnle 3HAKT, 4TO TCILJIIO U
HEUTPOHHOE M3JIyY€HUE 3aCTaBJISIIOT KPEMHUM KpacHeThb, Kak CBEpXHOBas, TaKk M COJHEYHBIE
BCIIBIIIIKW NPUBOIAT K MMOABJICHUIO HGfITpOHHOI‘O N3JIYUCHUA.

HOBBIE 3ALIEIIKM B PA3PELIEHUM TAVHBI WJIV ITOJATBEPXXJIEHUE CTAPBIX

* HeoObranoe «Co0ObITHE» MPHUBENO K YBETUYCHHUIO pagroyriiepoaa B armocdepe.



* DTO MOCITYKHJIO TONYKOM K CEpUH COOBITHH, KOTOpPhIE MPUBEIM K MCUYE3HOBEHHIO KPYITHBIX
JKUBOTHBIX.

* «CoObITHE» TIPUBEIO K TIOSABJICHUIO METAUIMYECKUX YaCTHIl, OOJaJaroNIuX OOJBIION
CKOPOCTBIO M OOJIBIIION MPOHUKAIIIEH CIOCOOHOCTHIO, OCTAaBUBIIMX B KPEMHHH MaJCHbKUE
KpaTephl.

* «CoObITHE)» MOBIMSIIO HA perioH Benukux o3ep Oosiblie, 4eM Ha PETMOHBI, PACIIONOKEHHbBIE
I0JKHEE.

® ((CO6I)ITI/IG)), BO3MOXHO, HMECT KOCMHYCCKOC IMPOHUCXOXKIACHUC U OBUIO BBI3BAHO B3PBIBOM
CBGpXHOBOfI, BCIIBIIIKOM Ha COJIHIIE W/WJIM KOCMHYECKHUM CTOJIKHOBEHHUEM.

KAIOYEBBHIE AAHHBIE AAS «COBBITHA »

41 ThCHYA AST HasAA  3MANMTCASHOE MOBEIISHME COASPIKAMAT PAAHOYTAL
MUk BO BOOM M et
MarsTHEIC 1I0AKOCH! IIOUTH MEHAKOTCA MECTZMH
MBAAMOMEL BUAOE MHMBOTHRIX HCIEXBOT B Ascipasuiy

4

34 ThicaeH ACT HA1AA  SHANMTEARHOC TORKIIEHNE COACPKANMA PAAUOYTASH

POAR BO BCEM MMPE
MarimTHbie DOAKCE FIOMTH MEHANKTCA MOCTRMK CHOR:

\

16 Toicay aer Hasas  Ceneprinie AsAHMKYH E-ur;po TAKOT

13 rhica aer masaa  Buesamioe yneandeHme COACPIKAHUA PAAHOYTACPO-
A BO BOCM MuDC
MarsuTHOS 10AE MEHRETCH B IHAMMTEABMON CTENEH!
Ha cepepe shmMMpaioT MIAAMOHRE BMAOR ¥MBOTHRIX
Mcuesaer KYABTYPA HIOXH KAOBHS
Kpemmsi 11051 KA0BMC MMOET B CEC IKCALIHEIC $4 0
Ousbe

Winn. 1.6. Camble BaXHBIC 1aThl, CBsI3aHHBIE ¢ «COOBITHEM», B TOJaX J0 HAILErO BPEMEHU
2. «Ilynn» B 3emie
PAJIMOAKTUBHBIE APTED®AKTHI 110X KJIOBUC

Hrna paaruaniioOHHOTO ACTCKTOpa MEOJICHHO ABUHYJIACh 10 IKaJie. «Jta IITYKa
paluoOaKTUBHA, — MOJAyMal briul U OTOABHHYN U3MEpPUTENIb OT KpeMHHUs U3 [3iiHu. — OH U B
CcaMoM JieJie ,,FOpUni‘»!

Heckonpko paHee, KOorja OH pa3MbIlUIAd HAAd TEM, YTO MOIJIO BbI3BATb ((CO6BITI/IG)), Y HCro
BO3HHMKJA HeoObIYHas wuzaes. HeszaBUCMMO OT TOTOo, KakoW NPUYUHON OOYCIIaBIMBAIOCH
IIOABJICHUEC «CO6I>ITI/I$I» — B3pPbIB CBGpXHOBOfI, COJIHCYHAas BCIIbIIIIKA WM CTOJIKHOBCHHE C
acTepOHJIOM, — B KaXJIOM ClIy4ae JOJDKHO TMOSIBUTHCS JIMIIb HEOONBIIOE KOJIUYECTBO
PaAMOAKTUBHOIO MaTepHaia. bbUln JM CKOJIBI ATOXU KIOBHUC paguoakTHBHBI? Mcmonb3ys 3TOT



paguanMOHHBIM AETEKTOpP, bWl NMpoBEpMII HECKOIBKO CKOJIOB, B3SITBIX M3 PA3HBIX MECT, U
OOHapy’KuUJI, 4TO Be3Jle MPUCYTCTBYET PaIMOAKTUBHOCTb.

YtoObl MOATBEpAUTH O3TO, OH OPraHM30BaJl MOBTOPHBIE HCCIENOBaHUS B YHUBEPCHUTETE
MakMacrepa B Ontapuo, Kanama, u y I'epmana Pao B Cnyx0e siIepHBIX TEXHOJIOTHH B
Atnanre, [xopmxkus. Korma oH monyuumn pe3ynabTaThl, TO ObLI yIUBIEH, HACKOJIBKO
PaAMOAKTUBHBIMU OKa3aJlMCh HEKOTOphble 00pa3ibl. OHM MMENW 3HAYUTENHHO TMOBBIIICHHBIN
YpPOBEHb ypaHa M IUIyTOHUS. B KpemMHHMHM ¢ MecTa pacKOINOK JIOXM KIOBUC B Tewmope
coJlep’kaHue ypaHa B cpefHeM Obuto Ha 30 MPOIEHTOB BHINIE OOBIYHOTO, & KpeMHUN U3 [ '3iiHu 1
JIuBuTTa MOKA3BIBAJ 3HAYUTEIBHOE YBEIMUYECHHUE COAEPKAHNS PAIUOAKTUBHOTO TOPUSI.

Bno6aBok k 3TOMy 00pa3iel kpemHus u3 I[2iHEM u Tolisiopa ToXe TMOKa3alu YpPOBEHBb
PaAMOAKTUBHOTO TLIYTOHMSI, HAMHOTO MPEBBIMIAIONINI OOBIYHBI. DAKTUYECKU TUTYTOHUS OBITH
HE JIOJDKHO, TOCKOJIbKY OH HCKJIIOYHMTENIBHO PEelAOK B KPEMHHUH, — TEM HE MEHee OH ObLIL.
OObIYHO BBICOKHI ypPOBEHb IIIYTOHUSI OOHApY)KMBAaeTCs TOJBKO B pailoHaX MHCIBITAaHUH
AJIEPHOTO OPYKUS UM OKOJIO siAepHBIX peakTopoB. [lonauany buin gyman, uto oObsiCHEHHEM
CIIY’)KUT UMEHHO HUCIBITAaHHUs aTOMHBIX O00MO. Ho emMy mpHIUIOoCh H3MEHUTh CBOE€ MHEHHE, KOT/1a
OH YBHJIETT PE3yJbTaThl OTHOCUTEIBHO I1€3usA-137, KOTOPBIA TOXKE SBISIETCS TOOOYHBIM
IOPOAYKTOM SIZICPHBIX HCIBITAHUH; pPaJMOAKTHBHOIO 1€3Usi B KPEMHHUM HaiIeHO He ObUIO.
[TockonbKy Mpu SAEPHBIX UCHBITAHUSAX OCAIKH OOBIYHO COJEpXaT KakK IUIyTOHUH, TaK U LE3U,
OH 3aKJIFOYMJI, YTO PaJMOaKTUBHBIE 3JIEMEHTHI MOSBUIIUCH OT KaKON-TO APYTroil IPUYHMHBI.

bun pemmn, 4yTo ecnM pagMoOaKTUBHOCTh €CTh B KPEMHHUH, TO OHA JOJDKHA OBITh M B OCaJKax,
pyUYeM Ha BCEX MECTaxX PAacKOIOK B TOM YPOBHE, KOTOPBI OTHOCHUTCS K 3M0X€ KIOBUC. YTOOBI
IPOBEPUTH CBOIO TUNOTE3y, BUiUT OTmpaBMiICS Ha MECTO OKOJIO CBOEro (haMHJIBHOTO JOMa B
Mnuunrase, KOTopblii OH Ha3biBaeT «Mectom secoB» — Bync-Caiit. HecMoTps Ha To 4TO 31€CH
He ObUIO apTe(haKkTOB MOXU KJIOBHC, OTHOCAIIMNCS K HEH YPOBEHb JIETKO OBLIO ONPEAEIUTh MO
BEpXHEH TIpaHUlle TpaBHs JIEAHUKOBOro Iepuoxaa. IIpopeiB somaroi Tpanmero, buwun B3su
TPUILATh YEThIPE OTAEIBHBIX 00pa3lia 3eMJIM Yepe3 Kax/Ible HECKOJIbKO I0MMOB (1 qroiimM paBeH
2,54 cm) B riyOb Beeit Tpanmen. OH HaMepeBaJiCsl MCIIONIb30BaTh CBOM PaJHAallMOHHBIA JETEKTOP
JUId aHalu3a Kaxzaoro ooOpasua. Ero mpoBepka moAaTBepAuia TO, YTO IOKa3alu OOpa3Libl
kpemuus. C pactymum Bo30OyxaeHueM buiul m3y4an paHHble MO PagMOaKTUBHOCTH, KOTOpbIE
MOKa3bIBAIM TJIABHBIM M SICHO OYEPYCHHBIA IMHK, OTHOCSIIHMICS K 3moxe kioBuc (wwr. 2.1).
BennuuHa paanoakTUBHOCTH Oblila MPUMEPHO HA 2 THICAYHU MPOILICHTOB BHIIIE, YEM y YPOBHEH
NOOJIM30CTH, U MHOT'O BBIIIE, YEM MOXKET OTJIOKUTHCS IPU COBPEMEHHBIX BBINAJCHUAX. BbIIO
OYCHb TOXO0XE Ha TO, 4To «CoOBITHE» MPHUHECIO Ha Hamly IJIaHeTy OOJBIION ypOBEHB
PaAMOAaKTUBHOCTH. OTH HOBBIC [aHHBIE IIOBOPAYMBAJIM [E€JI0 COBEPUICHHO MO-HOBOMY. Ho
TpeOoBajIOCh OOJbIIE 3HAKOMCTBA C MPEIMETOM U IOMOIIb CIEHHAIUCTOB: bBbuin Obul
apxeosioroMm, a He (PU3UKOM-SJIEPLUIMKOM.

BYAC (Okoao TI'situn, Muusran) — PapnoakTvBHOCTD




Wnn. 2.1. lannsle, B3sTbie B Bync-CaiiT, nokaspiBatoT 00JbIION MUK PaOakTHBHOCTH B CJIOE 3MOXH KJIOBUC. Bl U HUXKE HE BUAHO MOYTH

OBPETEHHE ITOMOIIN

B cBoem noucke, Tex KTO MOT IIOMOYb €My PELIMTh PaJAHallMOHHYIO 3arajky, buii cszancs co
mHoi (Puxom) B HammonansHol nmaGopatopum Jloypenca B bepkiu. Ilockonbky si SBISIIOCH
(U3UKOM-AJIEPIIMKOM M 3aHUMAIOCh CBEPXHOBBIMH, 1 UMEIO JOCTATOYHOE 00pa3oBaHUE, YTOObI
JIOTIONTHUTH 0Opa3oBanue buina kak apxeonora. Ha mpoTskeHMHM MOCTEIYIONMX HECKOJIbKUX
aet apyrue aBTopbl (AmieH 1 CUMOH) MPUCOETUHSUINCH K HaM 110 MEpE TOro, KaK 3TOT MPOEKT
pacumupsics. bumn oO6cyxnan co MHOM TUIaHBl MCCIENOBAaHUN W TMochUian MHE (oTtorpaduu
CJIEZIOB Ha KPEMHUU M JIpyrHe HailleHHble UM CBMJETEIbCTBA, KOTOpbIE OH Hamenl. 5 cpasy
YBHJIEJ, YTO OH CTOJIKHYJICS COCTOSIIEH MPoOIeMOii.

XOTsl CBEpXHOBBIE M3BECTHBI COTHHU JIET, aCTPOHOMBI CMOIVIM HAOMI0JaTh HMX C IOMOIIBIO
COBPEMEHHOIO CJI0XKHOTO 00OopynoBaHusl TOMbkO ¢ 1987 roma. XotTs ydeHble JO CHX TOp HE
MOHMMAIOT J10 KOHIIA BCEX MPOLIECCOB, CBSI3aHHBIX C HEW, OHU MPU3HAIOT, YTO CBEPXHOBAS MPSIMO
WA KOCBEHHO MOXET BBI3BaTh T€ 3(h(eKThl, KoTopbie HaOmonan bumi. CBepXHOBBIE CIIOCOOHBI
JIeNIaTh 3TO HECKOJbKUMH MYTSMHU. Bo-mepBbIX, KOr/ia CBEpXHOBAsl BCIBIXMBAET OUYEHb OJIM3KO,
OT JTOr0 Halla IUIaHeTa MOJBEPraeTcs BO3JCHCTBUIO CUIBHOW paJHallid, YTO MPHUBOIUT K
MacmTabHbIM 3¢ ¢deKTamM, TaKhuM, KaK BO3pAaCTaHHE KOJIMYECTBA PATUOYTIEPO]a, a TaKXkKe K
MyTalllsIM U MacCOBOMY BBIMHUPAHMIO KXHBOTO. BO-BTOPBIX, BEIIECTBO 3BE3/bl BHIXOIUT B
KOCMOC CO CpPaBHUTEIBHO HEOOJIBIIION, HO BCE )K€ BEChbMa BBICOKOM CKOPOCTBIO B OTPOMHOM
pacumpsitoneiics 000J04Ke; KOra 3Ta 0007104Ka JOXOIUT J0 Hallel IUIAaHEeThl, OHAa OKa3bIBACT
Pa3IUYHOrO poja JAeUCTBUE, B TOM YHCIIE U OCTaBIseT cie/lbl Ha KpeMHUH. B1o6aBok BojHA OT
000JIOYKM MOXKET BBI3BAaTh MOIIHBIC BCHbILKM Ha CONHIIE, a 3TO, B CBOIO OYepe/ib, MOXET
CTOJIKHYTh acCTepOMJbl U KOMEThI C OpOUTHI, U OHU oOpymarcs Ha 3emimo. Kopode rosops,
BCIIBIIIKA CBEPXHOBON MOXKET MPUBECTH K KOCMHUECKOMY XaoCy.

K TOMy XKe CBerHOBa}I MOXET OKa3bIBATh BOS,Z[GﬁCTBPIC Ha Hamy G)KGI[HCBHYIO KU3Hb HAMHOT' O
OoJibilie, YeM mperonaraeT O0IbIIMHCTBO Jtofel. K mpumepy, eciau Bbl YMTaeTe 3TH KHUTY, TO
CMOTpHUTE Ha Oymary u THUIOTrpadcKyro KpacKy M, BO3SMOXKHO, IEPKUTE KHUTY OJHON WA JBYMS
pykamu. Bce 3To — Oymara, tumorpadckas Kpacka, Ballld pyKH, Ballli rja3a W Ball MO3T —
COI[ep)KI/IT aTOMBI, KOTOpBIe BO3HUKIIN B OTAAJICHHOM HpOH_IJIOM BO BpeM}I B3pBIBa CBerHOBOI\/'I.
M He mpocTo HECKOJIBKO aTOMOB — BCE OHU (KpOME aTOMOB BOJIOPOJa), BKJIIOUAs JKEIe30 B
Balllel KPOBU M KaJlbLMH B BallMX KOCTSAX, MOSBWJIMCH OT BCIBILIKA CBEpXHOBOH. CBEpXHOBas
Jlana »U3Hb MOYTH KaKIOMY aroMy B Hailel CoHeuHOM cucTeme U Beeil BeeneHHoil.

Bbl yxe 3Haere, 4TO CBEpXHOBas CO3JAET BCE aTOMBI *keje3a B Balled KpoBu. Bo3MoxkHO, Bam
U3BECTHO, YTO YEJIOBEK MMeEeT KpoBb onHOM rpynmnsl u3 Tpex: 0, A umum B[l][CornacHo
MEXIyHapoaHOH kiaccudukanuu BO3, mpuHATHIM sBIIsSETCS JieeHue rpynn kposu Ha Tpu (0, A
nu B) mmoc cmemannas (AB). B oreuecTBeHHOW MemMIMHE TMOCIeAHEH (CMEIIaHHOMN)
COOTBETCTBYET 4eTBepTas rpynmna kpoBu. — Pex.]. Yuensle 3HaroT, yto npumepHo 40— 100
TBICSAY JIET Ha3aJ CyLIECTBOBaja TOJIbKO OJHA rpynna KpoBu — 0. OTO 3HaYUT, YTO €CIIU IPyNIa
Ballel KpoBu A win B, 3Ta KpOBb «MOJIOKE», YEM Y JIOAEH, )KUBILINX HECKOJIBKO THICAUYEIETUN
Hazan. Ho orkyaa mosBuiuck rpynmsl A u B? OtBeT npoct — mytanuu. HoBble rpynmsl KpoBu
BO3HHUKJIM BHE3aITHO Ha ()aMUIILHOM JIpeBE YeJIOBeUecTBa Onarojapsi MOCTOSHHBIM MyTauusM B
HaIllM JHU CaMbIM 4aCTHIM MCTOYHHKOM MYTalUH SBIAETCA pajuanusi, a OJHUM U3 HCTOYHUKOB
MHTCHCUBHOW paJualuu ABIIAIOTCS CBEpXHOBbIE. Eciin Bama KpoBb OTHOCHUTCS K Ipymnne A win
B, BO3MOXHO, HE Tak JaBHO UMEHHO CBEpXHOBas co3zaia ee. BronHe MoXeT ObIThb, 4YTO BBl —
«KpOBHBII OpaT» WM «KpPOBHAs CECTpa» TUTAHTCKOW CBEPXHOBOM, HO mMoJpoOHEee 00 3TOM
MO3XKE.



NIIEM BOJIBIIE PAIMOAKTUBHOCTU

[Tockonpky cBepxHOBasi MPUBOAUT K MOBBIIMICHUIO PAJMOAKTUBHOCTH, a TAKXKE K BCIIBIIIKAM HA
ConHue, MeHS 3aWHTPUTOBAIM HM3MEPEHMS] PAAUOAKTUBHOCTH, NpOBOAMMBIE bummom, u s
OpTraHW30Ball HUCCiIenoBaHUE 00pa3noB kpemHus y An-Cmura B HanmpHanpHOU n1abopaTopuu
Jloypenca B bepkim. Ota mabopaTopusi pacmoiokeHa TIIYOOKO 1o OETOHOM M 3eMJIel OJTHOM
KaTU(POPHUNCKON MIIOTUHBI, TPEAOXPAHSIIONIEH J1JaO0PaTOPUIO OT MOCTOSTHHOTO PAJHOAKTUBHOTO
myma BceneHHoil. DTO MO3BOJSAET JejaTh TOYHBIE H3MEpPEHHS. MBI XOTEIM MNOCMOTPETh
COJIepaHUE OJHOTO HM30TOoMa Kayius, Ha3blBaeMoro kKanuii-40 wumnum 40K, KOTOPBIN SIBIIAETCS
KJIACCUYECKOW <«IIOAMUCHI0» CBepXHOBOM. Korma wu3mydeHue CBEpXHOBOM OomOapaupyer
«HOpMaTbHBIY Kanuit, umn °K, eGombioe ero konudecTBo mpespamaercs B “°K, u xyaa Obl
MBI HH OTIIPABWIKCh Ha 3emile, COOTHOILIEHUE ATHX JIBYX HM30TOMNOB OyneT oAuHAaKoBBIM. Ecnu
e MBI OOHAPYKHM TIOBBIIIICHHBIN ypoBeHB K B cll0€ 31MOXH KIOBHC, 3TO OyAET yOeAUTEThHBIM
JI0Ka3aTeIbCTBOM, UTO CBEPXHOBAsI UM €€ 000JI04YKa OKa3all BO3/IEHCTBUE HAa 3EMITIO.

Korga ™Mbl momy4yunu pes3yiabTaThl H3MEPEHUI, COJep)KaHHWE OKa3ajoch IOBBILIEHHBIM. B
oOpa3max kpeMHHs U3 MecT packonok Jlusur m barnep xommdectBo K Obuto moutu Ha 200
IPOLIEHTOB BBIIIE OOBIYHOIO, YTO OBUIO YAMBHUTEIbHO. UTOOBI NMPOBEPUTH, HE UMEET JH 3Ta
«100aBOYHAsH» PAJAUOAKTHBHOCTh YHCTO E€CTECTBEHHOE IPOUCXOXKICHHWE, MBI HPOTPABUIN
KHCIOTOI oOpasen; kpeMHHs n3 [difHH, 4TOOB yOpaTh BHEIIHIOW MoBepXxHOcTh. Bcim “K
SBIISICTCSI €CTECTBEHHBIM KOMIIOHEHTOM o00pasiia, TO TaKk OyAeT 1O BCeMy €ero oomemy, H
IIPOBEpPKA MOKaXKET OJJMHAKOBBIM YpOBEHb 10 TpaBleHHs W nocie Hero. Ho Tak He ciy4uiiocs.
DTOT pe3ylbTaT 1OKa3al, 4YTO KaKas-TO MpPMYMHA MOBbicHia yposeHb ‘°K Ha NOBEpXHOCTH
KPEMHHUS, YTO YKa3blBAJlO Ha CBEPXHOBYIO M CBfA3aHHble C Hell 3(¢ekTrl, XOTd Aenarhb
3aKJII0OYeHHs ObUIO elle paHo. Y Hac ObUIO elle HECKOJIbKO MHTEPECHBIX ()aKTOB, B KOTOPBIX,
OJIHaKO, HE BCE COBIAJAJo, U MOTOMY HaM TpeOOoBaJoch OOJIbLIE CBHAETENLCTB. Bee, 4To Mbl
3HaJM B TO BpPEMS, 3TO TO, YTO BBICOKAas PaJMOAKTUBHOCTb OTHOCWJIACh KO BPEMEHH, KOTrJa
MCUE3JIM HapOJ I0XH KJIOBUC U KPYIHbIE )KUBOTHBIE.

PAJUOVIJIEPOA N1 CBEPXHOBAA

MeHs 3anHTEpecoBany oOHApYKEHHbIE bUIIIOM aHOMAlIMK B paclpeIe]ICHNH paaroyriepoaa —
U HE TOJNBKO B o0pa3slax, IaTHPOBAaHHBIX BpeMeHeM 13 Teics4 JeT Hazaa. [7saas Ha
o0bemHeHHbIH rpaduk oopasnos ¢ yuactkoB IntCal04 u Kapuaudo, npoctuparomuiicst B riry0b
BEKOB MPUMEPHO Ha 54 THICSY JIET Ha3a, sl yBUJEI Jake 00JIee MHTEPECHBIN TIEPHO/I.

Hauunast co BpemeHu npumepHo 44 ThICAuM JI€T Ha3zaj MPOU3O0IUIO BHE3AIMHOE YBEJIUYCHHUE
YPOBHSI paguoyriepoja, Kak Bbl MOXeTe BHMIAETh Ha Wl 2.2. M3MeHeHue ObUIO CTOJb
3HAYUTENbHBIM, 4YTO KO BpeMeHH 40 ThIcSY JIET Has3aJ OHO BHECIO B rpaduk omuOOK IO
ONPEICIICHUI0O BPEMEHHM IO PaaUOYyIJIepody B 8 ThICAY JIeT. DOTO O3HAYaeT, 4YTo MJs Jar,
ONpeaAC/IKICMBIX C IMOMOINBIO PAAUOYTJIICPOAHOIO METOAA B IICPUO] 44 THICSYH HET Ha3an, Io4YTu
HET HYXJIbI ISl KOPPEISALHUU.

OnmHako BO BpeMs, Ha 4 THICSIYM JIET OJIMDKE K HAIIeMy JTHIO, TO €CTh 40 ThICAY KaJleHJapHBIX, JIET
Ha3aJ HWCCIIeNoBaTeNd OOHAPYKUBAIOT HECOBMAJCHHE B § ThICAY JeT. BmecTo TOro 4roObl
MoKa3aTh, YTO KYCOK YIJIA HMMeeT APEeBHOCTh B 40 ThICAY JIET, paguOyTJICPOJHBIA aHAIH3
OMMOOYHO yTBEepkAaeT, uYro dTo 32 Thicsun JeT. [lomoOHBIE OTKIOHEHUS JeNaloT
WCKIIFOUMTENIbHO TPYIHBIM TMOJydeHHue TOuHbIX nar. OmHako »Ta mpobjemMa HE TOBOPHT, YTO
paaMOYTIepOIHBIHA aHATN3 HeBepeH. TecT caM Mo cebe TOKa3kIBaeT coaepskanue *C mpaBUIIbHO;
npoOjeMa 3aKIo4aeTcss B TOM, YTO BHE3allHO Ha IUIAHETE IMOSBWIOCH TOpa3ao OoJbIie
paavoyriepoia NPUMEPHO B NPOMEXYTOK BpeMeHu 44-—41 Tteicsum ner Hazan. Kak Ttax
MOJTYYHIIOCH?



Tonbko Kakoe-To OO0JIBIIIOE KOCMHYECKOE COOBITHE MOIJIO MPUBECTH K CTOJb PE3KOMY
n3MeHeHut0. Ho 3To coObiTne n0BONIBHO 3arajouHo. Poct copepkanus paguoyriepoja Hadaucs
npumMepHo 44—40 TeICSY JeT Ha3ad, TO ecTh Oosiee yeM 3a 30 THICSY JIET O OKOHYAHUS SIOXH
kjoBuc. Kak MOrio 3To coObITHE MPUBECTH K MACCOBOMY BBIMUPAHHUIO KUBOTO 4epe3 30 Thicsad
ner? Moxer, 31ech M €CTh CBA3b, HO MBI BOE€ €Ill€ HE MOXKEM OTBETUTHb Ha AITOT BOIPOC,
pacmonarasg OTrpaHWYECHHBIMH CBUACTEIbCTBaMM, OIHAKO y HAac €CTb HEIUIOXUE JaHHBIE,
«BpE3aBIIMECS» B KPEMHUM, TaK YTO MBI PEILIMIN, YTO CIEAYET MOUCKATh OOJIbIE CBUACTEIHCTB
B OCAJIOYHBIX MOPOJAX Ha KaKJOM MECTE PACKOIOK SMOXM KJIOBUC, 0cOOeHHO B I'3iiHM, muTar
Muuuras.

HATIPABJISISICH B I'DMHU

Korma buin Ha cBoeli MammHe HanpaBuics u3 bannsura (Mudnras), CBOEro poJJHOro ropojaa, K
['3ifHM, MeCTy pacKOIOK SIMOXH KJIOBHC OKoJIo I'pann-braHk, nBukeHHe ObUIO HEOOJBIIUM U
nopora jnerkoi. OmgHako ecinu ObI OH OKa3alicsi Ha TOM ke MecTe 13 ThICSd JieT Ha3al, MUJUTHOHBI
TOHH JIbJIa pa3laBuUiu Obl ero MamuHy. B To Bpems negHuk JloypeHc mmen moyTd 2 ThICSYU
(GyTOB TONIIMHOM, @ MOXKET, U OOJIbIIE.

OTHOWEHME ROAHYECTIE PAAHOYFACPOAR & FOAANM

Bweaannoe yseansenmne
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Wnn. 2.2 Ipumepno 41 Teicsiuy ner Hazan cogepxkanne C 6 3eMHON atMocdepe pe3ko yBeandmiock. C 3TOro BpEeMEHH MPOUCXOIHUIO €ro

nocTeneHHoe ymenbienue. Mcrounuku: Retmer et al. (2004) and Hugben et al. (2000)

Ha npoTsokeHMHM [ecSTKOB ThICAY JIET KOJOCCAIbHBIN JIEMHUK MMOKPBIBaJd OONBIIYIO YacTh
Kananpl, pacnionarasce Hax BepxHUM 03€poM M Haj 3HAYUTEIbHOW YacThio Muuurana. 3atem
BHE3aIMHO, MPUMEPHO 16—13 ThICSAY JIeT Ha3all, BO BpeMsl OKOHYAHUA JIETHUKOBOIO MEPUOJIa, OH
ymen ¢ BepxHero o3epa u Hayasl OTCTyNaTh Ha ThICSYM MUIIb B Tiy0p Kananel. Camo mo cebe
3TO OBLJIO HE YAMBHUTEIBHO, MOCKOJBKY JIGAHUKOBBIE MEPUOABI 3aBEPLIANHCH JOBOJIHHO
BHE3amHO. B mocneqnunii MMJUIMOH JIeT uX ObUTO AEBATH WM AECATh. Bce OHM mMponomKaiuch
npuMepHo 100 ThICSY JIET, ¥ BCE OKAHYMBAJIMCH BHE3AIMHO.



Ilocne Tol Kak OKOHYWIACh JIEAHUKOBAs »JIOXa, MEPUOJ YMEPEHHOTro Kiumara —
MEKJICTHUKOBBIN, KaK Ha3bIBAIOT €10 yueHble, — jyuiics oT 10 mo 30 teicsy net. Kak BugHO Ha
WL 2.3., MBI ceiuac >KMBEM B MEKJICAHUKOBOM MEPHO/IE.

[locnennuil NeTHUKOBBIN NEPUOA 3aBEPIIMIICS NMPUMEPHO 13 ThICSY JET Hazald, U €CIM Halll
MEXKJICIHUKOBBIN IEPUOJ HE OTJIMYAETCS OT NMPEIBIIYIIETO, TO BIEPEIU OYECHb XOJIOAHASA 3I10XA.
Ceifyac pacmpoCTpaHEHbl OIACEHHs HAcCUeT TJI00albHOI0 IOTEMJICHHUsS, HO CYIIECTBYET HE
MEHbIIasi OIIACHOCTh — II00ANbHOE 3aMep3aHue. Takoe 3aMep3aHue MEepHOANUYECKH, KaK 4achl,
noBTopsieTcst Kaxkaple 100 ThICSY JIET HA MPOTSHKEHUM IOCIEIHUX MUJUIMOHOB JIET, U MHOTHE
ydeHbl€ II0JIaralT, 4TO MNOoJ00HBIE «boJbIIME MOXO0NOAAHUA» OYAYT NPOJOKATBHCS; JIbJbI
BEPHYTCSL.

AHTAPKTHUKA (Bocrex) — CO' (+Temneparypa)
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Wnn. 2.3. JlenaukoBele nepuoas mo conepkanuio CO  Ha craHuuy BocTok, AHTapkTHKa. DTOT IrpadHK «IOKphIBaeT» mocieanue 420 Thicsay JeT
¥ TIOKA3bIBACT YETHIPE MOCIEA0BATENIBHBIX JICAHUKOBBIX IEPHOJA, KaXKAbIi 13 KOTOPBIX mpofomkaics 100 Teicsad neT. B HacTosmee Bpemst 3emist
HAXO/UTCS B KOPOTKOM MEKJIEJHUKOBOM IIEPUOJIE, KAK MOXKHO BHJIETh 110 HATH pe3KuM mukaM. ITocie KakJIoro mika XoJoJ BO3BpPAIlaeTcs.

[Hannsie u3 Ilerut, 9H-Cu-Au-Cu

B TO BpemMs kak 10 CHUX MOpP HAET MHOXECTBO CIIOPOB OTHOCHUTEIBHO TOrO, YTO HMMEHHO
NPUBOAUT K BHE3AMHOMY NPEKpaIlCHUIO JICAHUKOBBIX IEPHOIOB, Hanbojee OOMICTTPHHATHIM
00BSICHEHUEM SIBIISICTCS] HUKINYECKOE JTOJITOCPOYHOE U3MEHEHUE BpallleH!s 3eMIIH U €€ OpOUTHI
BoKpyr ConHua. OTM LHKIJIbI Ha3blBAalOT LUKIAMM MHIaHKOBMYA, IO MMEHU YYEHOIO, HX
OTKphIBIIEro. OAHAKO CHOpPBI MO MOBOAY TOTO, CKOJb OILYTUMO BJIMSHHE 3THUX LUKIOB Ha
KJIMMaT 3eMJId, BeAyTcs A0 cux nop. HekoTopble yueHble oJararmT, YTO BIUSHUE ITHX LIUKJIOB
CIIMIIKOM MaJio, 4TOOBI BbI3bIBATh JIEAHUKOBBIE Mepuobl. Kakoil Obl HM Obl1a MPUYMHA, MBI
[ojlaraeM, 4To B IOCJEIHEM cilydae OOJbIIOe BIMSHUE OKa3ayl OCOOBI (hakTop: BHE3ANHOE
HacTyruieHre «COOBITH.

JIMHUS HA TIECKE



CBuzeTenbCTBa CYIIECTBOBAHUS CBSI3U MEXKJy BHE3AIIHBIM KOHIIOM IOCJIEAHErO JIEAHUKOBOIO
nepuoja U «CoObpITHEM» MOXKHO HAlTH IO pe3yibTaTaM MCCIEJOBAHUMN, NMPOU3BEIECHHBIX B
Mnuunrase 1ByMsi yueHbIMH B KoHLIE 50-X rogoB XX Beka.

Ponanba MpiicoH oOHapyXWII, 4YTO apX€oJIOTH HAaXOAAT HAKOHEYHHMKH 3IOXHU KJIOBUC TOJBKO B
I0kKHOW 4acTh Mwuuwnrana. [xopmk KynMOu, cocTaBUBIIMI KapTy CKEJETOB TOTHOIIMX
KPYIHBIX JKUBOTHBIX, YBUEI KapTy pa3MEIICHUs] HAKOHEUHUKOB U €/1Ba TOBEPHJI CBOMM IJ1a3aM
Kapra MbpiicoHa BeITIsiiena B TOYTH B TOYHOCTH, Kak ero coOctBeHHas. Kak kpymHble
JKUBOTHBIE, TAaK U1 HAKOHEYHUKH 3TMIOXU KJIOBHC BCTpeHaUCh ToJbKO B FOxkHOM Muunrane Huxe
OTYETIMBO PA3TMYMMON JIMHUHU, KOTOpas CTajga M3BECTHA Kak JuHUs Mbdiicona-Kynmou (mmr.
2.4)). [dpyrue ydeHble oOmpeAcnuiIv, 4To IJWHUS Mbdiicona-KyumMOu COOTBETCTBYET Kparo
JIEAHUKOBOI'O IMTA, CYIIECTBOBABIIErO 13 ThICAY JIET Ha3ad; 3TO UMEET CMBICH, MMOCKOJIbKY HH
JKUBOTHBIE, HH JIFOJIU HE MOTYT >KUTh Ha JIETHUKE.

I Aeamrx

2 Epynsme mupoTHbie

3 Buoxa xaomuc

4 Avnna Mancoua-Kynmbn
§ Qaepo Muswran

6 Uatne

Wnn. 2.4. ToykaMu TIOKPBITEI 36MIIM IITaTa MHYHraH ¢ HAXOJKaMU OCTAHKOB KPYITHBIX JKMBOTHEIX. TeMHBIC 001aCTH MPEACTAaBIAIOT HAXOAKH
OCTaHKHU KPYIHBIX XHUBOTHBIX M HAXOJIKHU, CBA3aHHbIe ¢ MHAeHaMu. JIunus Mbiicona-KynMOu HaxoauTcs Tam, Te IPOXOAuIIa FpaHHIa JIeJHUKA

BO Bpemst «CoObrtusy. i 0603HaveH 3Be310i. [1o Martin (1984)

Henb3st Ge3 BomHeHMs NpeAcTaBiIsATh cebe, uTo ObUIO B T€ BpeMeHa. [Ipon3onum Tpu KpyHmHBIX
coObITHsl. Bo-mepBhIX, MCYE3IU KPYIHbIE MaMOHTHI. boublie B Jiecax U MOJISIX HE MACIUCh HU
MaMOHTBI, HU MAaCTOJOHTBhI — BHC3aIIHO OHH HMCYC3JIH. BO-BTOpBIX, A0 3TOT0 BPpCMCHU JICAHHUK
MOMEPEMEHHO HACTymajl W OTCTynall B TMpeAeNiaXx TpaHHIbl CBOEr0 MaKCHMalIbHOIO
NPOJBIKEHHS HIDKE Benmukux o3ep, mocie 3TOro BpeMeHH OH ObicTpo oTctymui B Kanany u
OoJpllie HE TPOHMKAN TIyOOoKo B Mwuumrad. JlegHUKOBBIH Tiepuon 3aBepmiuics. B-TpeThux,
MECTHasl KyJbTypa Hapoja dMOXU KIOBUC TAMHCTBEHHO Hcuesna. Hurae Oorbliie HENb3sl HAUTH
MECT KOCTpPHIL MJIM HAKOHEYHUKOB KOIHUMN, MO KOTOPHIM MOXKHO OBLIO YBEPEHO OMNPEIENIUTH
30Xy KJIOBHUC.

JlaTa cimost SMoXu KJIOBUC Ha MECTE€ PACKOINOK B I'DIHM COOTBETCTBYET AaTe JUHUM MOIICOH-
KyumOu, u bunn Hamen, 4ro u 3aech apredakThl U3 KPEMHHS MOKPBHITHI YacTHULIAMH,
INPOHUKIIUMU B HEro ¢ OoNbpLIONW CKOpOoCcThiOo. He sBiseTcs aM 3TO KIIOUOM K pasrajke
MCUE3HOBEHHUS JII0JIel 1 KMBOTHBIX? He mpuBena mu 3Ta GoMOGapaupoBKa K KOHITY JIETHUKOBOTO
nepuoaa? buin cuen, 4To Hy)KAaeTcs B TBEPAbIX CBUJIETEIbCTBAX.

OXOTHHUKH II10XHN KJIIOBUC



Korna mblI exanu Ha 10T 1o mocceifHoi gopore 23 K MecTy packornok 61au3 [3iHu — Gonbmomy
Jarepro, 3aHUMaBILIEMY IIOYTH COPOK aKpoB, bUILI IbITaNICS PeACTaBUTh, YTO MOT BUJIETh B CBOE
BpeMsI IPEACTABUTEL HAPO/A, )KUBILIETO TaM.

Ecnu mHAelcknii OXOTHUK MPUCTAIBHO IMOCMOTPEN OBl Ha CeBEp, OH YBUAEH Obl M3PE3aHHYIO
IIOBEPXHOCTb CHHE-0EJIOro JIeJHUKA, MOOJECKHBAIOIIETO B OCIEMUTENBHBIX JIydyaX COJIHIIA.
KonoccanpHast cTeHa jenHUKa, COCTaBIsABINAs 2 ThICAYM (DyTOB B BBICOTY, Oblla CIIOCOOHA
U3MEHHUTh HAIIPABJICHHE BETPA M CO3JaTh CBOM MECTHBIM KJIMMAT, CO CBUPENBIMHU, XOJIOAHBIMU
BETpaMH, C BOEM HECYIIUMHUCS BJIOJIb Kpast JIEAHUKA. DTO JeNao HEOOXOJUMBIM HCIIOJIb30BaHHE
TEIUION OAEXKAbl, U HMHIACHIBI 3MOXHM KIOBHC, IO BCEH BHJIUMOCTH, OAEBAIUCh BO MHOIOM
10J00HO COBPEMEHHBIM HHIYTaM, B MHOT'OUHCJICHHBIE CIIOM M€Xa U IIKYP KHUBOTHBIX.

CoxpaHMBIIMXCS TOJHOCTBHIO CKEJIETOB MHJCHIIEB SMOXHU KJIOBUC Hai/IeHO HE OBLIO — TOJBKO
HECKOJIbKO YacTei, — TaK YTO Mbl HE 3HaeM, KaKk OHHU BBIMJISAETU. BONBIIMHCTBO YYEHBIX
noJjlaraer, 4yro MHjeunsl npunuim B CeBepHyto AMepuky u3 A3uu, U NOTOMY OHH, IO BCEH
BUJUMOCTH, BBITJISZIENIN MMOJAOOHO COBpEeMEHHbIM uHAeHaM. OIHaKO HUKTO HE Hamiel B A3uu
apredakToB, KOTOpbIe Obl HAIOMUHAIM HAKOHEYHUKU CTPEJ AMOXU KIOBUC M «CTHIIb [2HHN».
YHuKalbHasi TEXHOJIOTHS MPOU3BOACTBA Opyauid Tpyaa mnosiBujiack B HoBom CBeTe BHE3aIHO,
BMECTE C TOJBKO YTO MPUOBIBIIMMHU MHACHIIAMH 3TOXH KJIOBUC. DTOT CTPAHHBIA (PaKT HETIOXOX
Ha JIpyTUe cllydyau MUTPAIUH, P KOTOPBIX HOBBIM HApOJ MPUHOCHUT C COOO0M CBOU HABBIKH.

Ctpemsch OOBSCHUTH 3aragky C TPOU3BOACTBOM OpYAHH Tpylda, HEKOTOPHIE Yy4YCHBIC
MONBITAINCHh HAUTH TEXHOJOTHIO, KOTOpasi MOTJIa MPEAIIECTBOBATh ATI0XE KJIOBHUC, U HAIILUTH €€ B
EBpomne. TexHOMOTHsI U3TOTOBJICHHS] HAKOHEUHUKOB HApOJa 3MOXU KJIOBUC OYEHb HAMIOMUHAET
TEXHOJIOTHIO, TPUMEHSEMYI0 HapOJOM COJIFOTPE, KOTOpBIA >kuil BOo @DpaHumm BO Bpems,
MpeAIIeCTBYIONIEE 3M0Xe KIoBUC. Ecnu ucciienoBanus CMOTYT MOJATBEPAUTH 3TY TEOPHUIO, 3TO
OyzeT o3HauaTh, YTO HAPOJ AMOXHM KJIOBHUC B Muumrane mpuiiei ckopee u3 OpaHmnuu, 4em u3
Asumn.

W3-3a rterma wuHneinsl BbiOpanu [BHHM, MOCKONBKY 3/1€Ch HHU3KHE XOJMBI OOpaIIeHbl K
BOCXOJSILEMY COJIHIly M MECTHBIE Jieca IIOJHBI JAEpeBa Il PACTONKH, YTO BaXHO A
BbDKUBaHM. [lpyroi ocTpoil MOTPEOHOCTHIO SIBIISICTCS BO/A, KOTOPYIO OHU HAIlUTA MOOJIM30CTH B
BUJIE I'YCTOM CETU PydbeB OT JeJHUKA. B pekax q0CTaTouHO pbIObI M MPUOPEKHBIX PACTEHUM IS
MIATAaHNUs] HEMHOTOUYHUCIIEHHOTO HACEICHUS.

Jleca Bokpyr ['2iiHK OBUIH 1O COBPEMEHHBIM MOHATHSAM PEIKUMH, CO CTOSIIMMHU JTAJIEKO JIPYT O
Jpyra JIepeBbsMH, TAKMMH, KaK €M M COCHBI, AyObl M IYIJIacoBbl MUXTHL. Opexu TUKOpH,
BO3MOXHO, YIOTpeOIsIiCch HapoaoM ['3iiHu 1 0OkypuBaHus pebep MaMOHTA.

Cpenu nepeBbeB pocia Tpyodast, )KecTKas, MOPO30yCTOWYHBAs TpaBa, MoI00HasT 0COKE, KOTOPYIO
WHJCHUIIBI HCIIOJIb30BANI ISl Pa3KUTaHUS KOCTPOB, CKPEIUICHUS CBOUX MOKPBITHIX MIKypaMu
yOeXHII] M Il U3TOTOBJICHHUS BEPEBOK M OXOTHHYBMX ceTeil. Cpenn NepeBbeB W BIOJIbh PEK
pOCIT  MOPO30YCTOMYMBBIE PACTCHHS, CpPEAW KOTOPBIX OBbUTM ChEAOOHBIC, JeUeOHBIE W
NIPUTOJIHBIC B KAYECTBE BOJIOKOH ISl TKAYECTBA.

B nemom cBuaeTenbCTBa rOBOPAT, YTO HAPOJL SMOXH KIOBHC YMENO MCIONIb30BaJl OKPYKAIOLIYIO
NOPUPOIY, M TIOCKOJIBKY OH OBLI HANOJIOBHHY KOYEBBIM, TO JOJDKEH OB MMETh Pa3BUTYIO
TPaZULHIO CO3JaHMs JIET€H]l, KOTOPbIE OH MOT IE€pPelaBaTh MOCIEAYIOIUM IOKOJEHUSAM. JTO
OYECHb BAXKHO JUIs HAIErO0 IIOBECTBOBAHHUs, IIOCKOJIBKY MBI CYUTaeM, YTO HEKOTOPBIE W3
IIepeaBaeMbIX YCTHO JIET€H[, KOTOpbIE JOILIM IO HAIIUX JHEH, paccka3biBatoT 0 «CoObITUNY.
XoTa y MHJAEHIEB, MO BCEH BUAMMOCTH, OBUI CIOXHBIN SA3bIK (KaK y BCEX OpPraHW30BAaHHBIX
00I11eCTB), HET CBU/IETENILCTB, YTO OHH BJIAJIENIM MUCbMEHHOCTBIO U CO3/1aBaIM XyJ0KECTBEHHBIE



Mpou3BeJcHUs. BO3MOXHO, Kak M COBPEMEHHBIX JIFOAEH, HX BOCXUIIAIM HAWJICHHBIE
JparolieHHbIE KaMHHU, KOTOPBIE MCIOJB30BAINCh B KadyeCTBE YyKpalleHWd. B 1emoM wux
MMYLIECTBO OTPAHUYMBAJIOCH TEM, YTO OHM MOIJIM IEPEHECTH HA CBOEH CIIMHE U HA CIIMHAX
MPUPYICHHBIX KUBOTHBIX; KCTaTH, JIOIIAIb TOT/Ia elle He ObLTa MpupydYeHa.

OTOT IpEeBHUM HApOJ MPUULIEN K Kparo JIeAHWKa B Mu4yurane motomy, 4T0O MHOTHE KUBOTHBIE
COBepIIaIK Ty/a TepeXo/Ibl 3a nuiieil u Bogou. [InogopoaHbie macTOUIa JaBallv MHILY CTalaM
MaMOHTOB, OM30HOB, OJIEHEH, JTIOCSAM U KapuOy (CEeBEepHBIM KaHAACKUW oJieHb. — [Ipum. mepes.).
MacTo0HTHI, ONIM3KUE POJACTBEHHHUKHM MaMOHTOB, OpOIWIM TIO JiecaM, OTPOMHBIE MEIBEIU
CTPOMUJIM CTOJIb K€ OTPOMHBIE IUIOTHHBI 4epe3 peku. [loxoxke, 4yTO MHAEHIBI SMOXH KIIOBHC
OXOTHJIUCh Ha BCEX MPEIACTaBUTENEH 3TOH (hayHBI, XOTS UX METOJIbI OXOTHI HEesACHBI. [locKombKY
MHOTHE U3 KPYMHBIX )KUBOTHBIX, TAKUX KaK MAaMOHTBI U OM30HBI, OBUIM XOPOILIO «BOOPYKEHBI» U
OMAacHbl, IMOXO0XE Ha TO, YTO MHACHIBI MCHOJb30BAIM JIOBYIIKM M 3aroHbl Kak CaMmble
OTHOCHUTENIbHO 0O€30I1acHbIE METO/IbI OXOThI, CKaXXeM, Ha pa3bIpEHHOTO IECITUTOHHOTO MaMOHTA
B xoHEUHOM cueTe Kakue-To H300peTaTenbHbIe OXOTHUKH, OMACAIONINECs, YTO JUKUE )KUBOTHBIC
3a HUMU TOTOHSATCS, U300pENH «aTjiaTu» — YCTPOMCTBO JJIsi OpocaHusi KOMHI MpH 0XOTe Ha
OITACHBIX KUBOTHBIX C OOJBIIIOTO PACCTOSHHUS.

I[TEPBOE 3HAKOMCTBO C I'MHU

bunn BKIIIOYMI CUTHAI NTOBOPOTA, U3MEHMUJ IOJIOCY IBMIKEHUS M HAIPABWICA IO CKOPOCTHOM
aBTOCTpaje Ha 1or oT I'pana-bnank. OH HamepeBancs BcTpeTutsh JJona CuMoHca, pyKOBOAUTENS
packonok B I[BHHHM, M NPOTyJaAThCS MO MECTy packomnok. [loka oH exan BHOJIb BHEUIHUX
OTpaX/IeHUI, OH He BUAET HUYEro, YTO TOBOPUIIO OBl 00 3moxe KioBuc. [leii3ax JeIHUKOBOTO
nepuojia JaBHO Mcye3. BmecTo mamarok M3 IIKyp MaMOHTa, MOAACPKHBAEMBIX OMBHSIMHU B
YeJIOBEYECKHI pocT W pedpaMu >KMBOTHBIX, MO MYTH BCTPEYAIUCh KOMIIAKTHBIE (hepMmepcKue
JIOMa; BIEPENM BUICIUCH 3€JICHBIE, AKKypaTHO IIPOIOJOTHIE MPSMOYTOJbHBIE II0JI,
OKPY’KEHHBIEC BBICOKMMH JEPEBBIMHU JIECO3AIIMUTHBIX I10JOC. MECTO pacKoNOK caMO KOrja-To
OBUIO XOPOLIO YXOXKEHHBIM 3€JICHBIM HOJIEM.

Brons mbUTbHOMN TPSA3HON TOPOTH OKOJI0 BOPOT B I'3iiHM byt yBunen pepmepckue nqoma, mepen
KOTOPBIMU 651.]'[0 MHOI'0 KOHICK, 30PKO CJCAUBIINX 3a IMOTr0JIOBBECM ITOJICBBIX MBIIIEH. CKopee
BCEro, KOIIKA OXOTUJIMCH B JIECOMOJIOCAX; OHU OBLIM JIHIIb OJEAHON TEHBIO TeX OIM3KUX UM IO
BHJly )KUBOTHBIX, KOTOpPBIE OXOTHJIMCH B JIecax BOKPYr I'»iiHM MHOrO JieT Ha3an. B nBaauars pas
OoJbIlie pa3MepoM OOBIYHBIX KOIIEK M POCTOM C appHKAHCKUX JIHbBOB, cadyie3yOble THUTPHI
HEKOIraa HAaACCIAJIM 3TH 3€EMIJIM, W IIUTAJIMCh OHHM HE MbIIIaMH. Ot TUTPBI OXOTHJIMCH 3a
TUTaHTCKUMU OM30HAMMU U JAETEHBIIIaMU MaMOHTOB.

[Iponuio HeMHOTO BpeMeHH, U buii moBepHys K BopoTaM, rae ero oxuaan JJon Cumonc. U BoT
OHU HAa MECTE PACKONOK. bW MOYyBCTBOBa BOJHEHHME: OH MHOI'O YHMTAJl M CibIAl O I '3iiHw,
OJIHOM M3 caMbIX PAaHHUX CTOSHOK MHJIEHIEB 31oxu kioBuc B CeBepHoil Amepuke. [loH u
JIpyTHUe apXeoJord HaILIU 3/1eCh CTOJIb CBOEOOpa3Hble apTe(aKThl, YTO YUECHbBIE CTAIN BBIICIATH
0COOBI «CTUIb [DHHM» B OTHOIICHUM HAKOHCYHUKOB, TOYHO TaK JK€, KaK CTOSHKAa Ha
bmkyotep-/Ipo npuBena K NOSBICHUIO TEPMUHA «CTUJIb KIIOBUC». JTH JIBA CTHJIA U3TOTOBJICHUS
HAKOHEYHHUKOB OBLIM HACTOJBKO PA3JIMYHBI, YTO HEKOTOPHIC apXEOJIOTH CTAlld CUUTATh, UYTO
M3TOTOBUTENM KOMMW XWIM B pa3Hble BpeMeHa. /[pyrve apxeojoru moJsiaraiv, YTO pa3HHLA
OOBSCHSIETCS PACCTOSTHUEM, M YTO HApOABl — aBTOPHI ITHX CTWICH ObUTM COBPEMEHHUKAMH,
JKUBIIMMU NpUMeEpHO 13 Thicau et Hazaa. Hamm cBuaerenbcTBa TOBOPAT B MOJIb3Y MOCIIEIHEHN
BepcHH: 00€ TPYIIHI KUIH B OJTHO BpeMsl M OBLIM MPOCTO Pa3HBIMH TUIEMEHAMHU WA TPYIIaMu
CEMENCTB, UMEBIIMMH OOITUI KOPECHb.

Korna onn octanoBuincek, JloH BKpariie pacckazai buiuty HCTOpHUIO pacKOMOK:



— depmep, KOTOpBIA BiIAJEN 3TUM MECTOM, Hallled NEpBble HAKOHEYHMKH, KOTJa Iaxaj IoJe.
OH 3HaJ, YTO sI MHTEPECYIOCh MOJ0OHBIMU BEIlaMU, TaK YTO OOpaTUIICS KO MHE. A TIOCKOJIBKY 5
XKHUBY BCEI0 B MMJIC OTCIO/Ia, MHE OBUIO JIETKO MPUOBITH Ha MECTO M OIJISAJEThCS. 3a MEpBbIC
HECKOJIbKO BHU3UTOB 51 OOHAPYKHJI HECKOJIBKO MPEKPACHBIX HAKOHEUHUKOB; 3aTE€M CHOBA 3aHSUICS
IIOMCKaMH M CHOBa KO€-4TO Hamlela. Bpems oT BpeMeHu s MpoJoKall PacKONKU. DTUM s
3aHUMAaIOCh YK€ HECKOJIBKO JIET.

bunn yBuznen HeKoTopble U3 yIUBUTEIbHBIX apTedakToB, 0OHapYykeHHBIX JloHOM. Beero e nx
HECKOJIBKO ThICSY.

— Kak TonbpKO MBI MOHAJIHM, HA YTO HATOJKHYJIUCH, — cKa3ai J{oH, — TO pelniIu pa3BepHYTh
PacCKOIIKM Ha INUPOKYK0 HOTY. BuOuTe ropbl 3eMJIM OKOJO TE€X IEPEBbEB? — CIPOCHI OH,
nokasbiBasi yepe3 mnoisie. — Ham mpuxoaurcs youpare ee oTcioja, 4ToObl UMETh BO3MOXKHOCTD
JBUraThes riryoxe. — buiut yBuaesn, uto Oosblias 4acTh y4acTKa pacKOIOK umena easa GyT B
rI1yOuHY, MOCKOJBKY JJoHy mpUIIIocs yOuparh cioi Iecka BeCOM B HECKOJIBKO TOHH. DTOT CIIOH
3aKpbIBaJI YPOBEHB DIOXH KJIOBHC.

[Ipoxons mo MecTy pacKomok, bumn 3ameTun, 4To 3emiis MPEeACTaBIseT COO0H OYeHb TOHKYIO
IBUIb C )KENTOBAThIM OTTeHKOM. Cily4ailHbIi MOPHIB BEeTpa B3METHYJ €€, U HeOoblre o0iauka
3aKpyKUIUCh BOKpYT busuia /lon npousnec:

— WHorna 31ech oueHb TPYAHO paboTaTh. JTa MbUIb MOCTOSHHO MONAAaeT B HOC, POT U TJiasa.

B kon1e qHs1 oHM 062 ObUTH 0OCHIIAHBI MBUTBIO TOJJOOHO PadOYNM C MyKOMOJIBHOH (pabpuKy.
CBOP JKEJITOM IbUIU HA I'DHHU

bunn npubet B [DitHM MMEHHO M3-3a 3TOH >kenTo mbud. [lociae TOro kak oH OOHAPYKHI
METAJJTMYECKHE YacTUIIBI B oOpa3nax KpeMHUs u3 [9WHU, OH pacCyquil, 4TO TOYHO TaKHUE Ke
YacTULIBI JOJDKHBI OKa3zaThes B ApeBHeM cioe. OH oTnpaBuiics B [9iHU ¢ miecTbio OOIBIIMMHU
TSDKEJIBIMU TUIACTUKOBBIMU MEIITKaMu, Juist 00pa3ioB. C moMombio JloHa OH 3aMOoMHIIT MEIIKHA U
3arpy3us UX B CBOIO MalliMHy. M3 MHOTMX MECT BOKPYr pacKOMOK OH B3sJ 00paslbl CIos,
OTHOCSIILIETOCS] KO BpeMeHU 13 ThICSY JIeT Ha3a/l.

HauaB Ha Oepery Ha Kpaio MecTa PacKoIOK, OH Hadal PhITh BHH3, IIOKA HE MpoLIeN INyOuHy Ha
TpH (yTa HIKE CIIOSI STIOXHU KIIOBHUC; 3aT€M B3sU1 00pasiibl MPUMEPHO Yepe3 Kaxable JBa JioiMa
¥ YIIaKOBAJ X B MEUIOK.

[Tocne 3TOi pabOTHI TOJ JKTYYUMH Jy4yaMd COJHIIA JIOMWJIO CHHHY. bumn mompormiacs,
noGnarogapmi JloHa M HampaBHJICS JAOMOMW, UyBCTBYS ceOs TakK, CIOBHO Ky30B €ro MalllMHBI
XPaHWJ IIECTh MELIKOB C 30JIOTBIMU AYOJIOHAMH.

ITPOPBIBACH YEPE3 3EMIJIIO

Jloma buman kMBO pa3rpy3wsl MEIIKM W TPUTOTOBWIICS HCKATh MAarHUTHBIE YacTHULIBI,
CKpbIBaromuecs B 3emsie. OH 3HaJ, YTO €CIM OHHU JIEUCTBUTEIIBHO OKAXYTCS B OCAJKaX, TO MX
OyIeT coBceM HETPYIHO H3BJICYh MPHU MOMOIIM MUHIETA WA KaKOTO-HHOYIb aHAIOTUYHOTO
UHCTpyMeHTa. EMy OblT Hy)XKeH O4YeHb MOIIHBIM MarHut. OH yXe Kynuil OJUH U3 JTY4IIUX —
M3TOTOBJICHHBIA U3 Heoauma, [Ipon3BouTENN HA3BIBAIOT €r0 PEAKO3EMEIbHBIM MAarHUTOM WA
IPOCTO CYMEPMarHUTOM, MOCKOJbKY OH C OOJIbLIOW CUJIOW MpHUBJIEKaeT K cebe Bce, 4To
COJIEPIKHUT JXKEJe30.



bumn npurotroBus1 coOpaHHYI0 3€MITI0 Ul CENapaldil M PasjoXuJ BCe HYXKHOE JJIs Hadaia
skcriepuMenTa (CM mpuiiokeHue A OTHOCHUTENBHO TEXHMYECKUX JAeTajieil HKCIEepUMEHTa, eCiu
XOTUTE NOBTOPUTH €ro caMu.) OH MPOBENI MarHUTOM 10 MEJIKOMY, [IOXOKEMY Ha MYKY, KEITOMY
MEeCKy, U MOCMOTpEJ, He MPUIIUIUIO JU K MAarHUTy YTO-TO HEOOBIYHOE; OJHAKO MAarHuT ObLI
CJIMIIKOM HOKPBIT MBUIBI0, YTOOBI MOKHO OBLIIO YTO-TO PA3TIISIIETh.

Torma buin momHec MarHut K Jiamrie. BHUMaTenbHO MPUTIISACBIINCH, OH YBUIECIH, YTO XKeNTas
IbUIb TOKPBIBAET BECh MAarHUT TOHKUM cioeM. OCTOpOXKHO CIOyB €€, OH SICHO YBHJEN Kpail
MarHuTa: MeNbYallliiie MarHUTHBIE YaCTHUIBI OJIECTENIM HA COJHIIE, BBITJISAS KaK KYCOYKH
TOJYEHOT0 MepLa.

B3BosHOBaHHBIA 3TUM 3peluUIEM, DU MOHAN, YTO YacTHLBlI BBINIANENM TOYHO TakK, Kak
YacTHUIIbl, 3aCTPSIBILIME B KPeMHUU U3 ['3iiHM M Jpyrux MecT pacKoIokK 31oxu kiosuc. Ho Obun
JU OHM B TOYHOCTU OJUHAKOBBI? YIOCTOBEPUTHCA B 3TOM MOXKHO OBUIO TOJIBKO OJHHUM
CIOCOOOM: TIOCMOTPETh, ObLIO JIM OOJIBILIE YACTHUI] HA YPOBHE 3MOXU KJIOBHUC, YEM B CJIOSIX BBIIIE
u Hwke. Ecii OCHOBHOE MX KOJIMYECTBO HAXOAMTCS B CJIOE€ BIOXH KIOBHC, 3HAYMUT, KAKUM-TO
00pa30M MMJUIMOHBI 3TUX MAarHUTHBIX YaCTHUI] BHE3AITHO MOSIBIIIUCH 13 ThICSAY JIET Ha3al.

bunn 6sicTpo mpoBepust 00pasiibl C APYrUX ypoBHEH, coOpanHbie B ['9itHu. Korma oH HakoHeIn
BBINIPSIMUJIICS, C PYKaMd U JOOM, MOKPBITHIMH IBUIBIO, OTBET y HEro yxke Obul; Hambouibliee
KOJIMYECTBO YAaCTHI COACPIKaIH 00pa3Ilbl AMOXU KIOBUC, YTO TIOKAa3aHO Ha WILTL. 2.5.

Uatirn (MugHran) — MArAHTHLIE YACTHIL
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Wnn. 2.5. Pacnpenenenue MarHUTHBIX 9acTull u3 [aifan. Camast OoibInas KOHIEHTpAIMs OblIa IPHMEPHO HA ypoBHE 32-38 CAaHTUMETPOB IIOT

MOBEPXHOCTBIO, B CJIOC SIIOXU KJIOBHUC. Yacrui 6osiee 4eM Ha ThICSYU IPOLEHTOB 60.]'IBI.HC, YEM Ha FJ'Iy6PIH€ 2 CaHTUMETpa

On mogymai: «/la aTo mpocto kapteunsiii ooctpen!» M 310 ObpUI0 HE TpocTo (purypambHOE
BeIpaxkeHue. Eciu 13 ThicsY JIeT Ha3ad dTH YaCTHUIBI JIETENH C TaKOW CKOPOCTHIO, YTO OBbLIN
CTIIOCOOHBI JIeIaTh KpaTepbl B KPEMHHUH, TO OHU HECIIHCh OBICTpee KapTeuu.

MAJIEHBKUE «ITAPUKU OT ITOJLIMUITHUKOB»

bunn odncTH HECKONIBKO YacTHUI] M MOMECTHNI MX mojJ Mukpockom. ChokycupoBaB €ro, oH
YBUJEN, YTO YACTHUIBl KPYIJIble, C HEPOBHBIMH KpasMu, U TMPEAMNOJONKUI, YTO MEepes HUM
€CTECTBEHHbIH Mar"HeTuT[2][Marnetur (MarHUTHBIA KEJNE3HSK) — MHHEpal MoJKJIacca
okcuoB. ['maBHas pyna Asisg MOJNy4eHHUs >Kenesa.|, MOCKOJIbKY W3 TpaHUTa U aHaJOTHYHBIX
MOpOJI, TaKUX Kak 0a3alibT, OH BhIBETpHUBaeTCs. Ho BBICOKHMI YpOBEHb CONEp)KaHUs YAaCTHIl B
CJIO€ AMOXU KJIOBUC 3aCTaBJIsUI MPEANOI0KUTh, YTO B 3TUX YACTUIAX €CTh YTO-TO HEOOBIYHOE.
NMeroT oHM 3eMHYIO MPUPOY WM KocMHuuecKyro? OmgHako 0e3 XMMHYECKUX aHAJIM30B YaCTHII
OH HE MOT OTBETUTb Ha 3TOT BOIPOC.



PazouapoBanHbIi, byt ocMoTpen emie psax 4aCTULl U BHE3AIIHO YBUJEI TO, YTO 3aCTaBUIIO €r0
cepaune OWUTbCS  CUJIbHEE, —  HMJACAIBHYIO MHKpochepy —  KpacuUBYyl, TIIATEIbHO
ornonupoBaHHyto. OH Buuen ¢otorpaduu momoOHBIX cdep W paHblle, HO HUKOTJA IOA
MUKpockoroM. OH 3HaJI, 4TO eciu Takas cdepa Obuta HaiiieHa B ['9iiHU, TO MO00HbBIE €if MOYKHO
HaiiTH B M000M JAPYroM MeCTE€ B CJO€ SMOXHM KJIOBHUC (popMy cdepsl mpuoOpeTaroT B JABYX
ciyuasx. Bo-nepBbix — oT BynkaHoB. Ho gaHHas cdepa He MOria MOsSBUTHCS 110 3TOW MPUUYUHE,
IOCKOJIBKY BYJKAaHOB OKOJIO MwMuHMrasa HET; KpOME TOro, c¢epsl BYJIKaHUYECKOTO
IPOMCXOXKAECHUS OOBIYHO COCTOSIT U3 CTEKJA, HE MMEIOUIEr0 MarHUTHBIX CBOWCTB; JaHHas —
npucTasla K MarHuTy. OTO OCTaBWJIO TOJIBKO OIHMH OTBET: Cgepbl HMENIH KOCMHYECKOE
IPOMCXOXKAECHUE; OHM NpUOBUIM M3 KOCMOcCa, W Haubosiee BEpPOATHO — B pe3yibTare
CTOJIKHOBEHUS C METEOPUTOM MJIM METEOPUTHBIM JIOKIECM.

bunn yctaHoOBHIT MUKpOCKOII Ha OoJjblliee pa3pelieHre W YBUAENT HE OJHY, a JIOKHHY cdep.
[Toutn Bce ObUTM KpaitHe Maibl. [ISThAECAT MTYK U3 HUX, MOJOKEHHBIC B P, OBUTHA TOJIIIMHON
C 4enoBeyeckuit Bojoc. «Ecnu ux cTojap MHOIO TOJIBKO B OJHOM 0Opasiie, — noayman bumn, —
TOTJa B MEIIKAX KX JOJDKHO OBITh THICSUM.

Tenepb OH 3HaN, YTO B CJOE€ 3MOXH KJIOBHC MMEETCS OTPOMHOE KOJIMYECTBO cdep, HO OJHOIrO
storo (Qakra ObuUI0 HemocraTouHOo. ColepKaauch JIM OHU B TeX JKE€ KOIUYECTBaX B
MPUMBIKAIOIIUX CIIOSIX. DTO OBLI pelIalouIvil TecT: MPUCYTCTBUE MHOXKECTBa cep B IpYyrux
CJIOSIX, TOBOPUT O TOM, YTO OHU BPSIJI JIM UMEJTH BHE3EMHOE MTPOUCXOXKICHHUE.

OH OBICTPO TIPOBEPHII APYTHE CIOH, MOACUUTHIBASI YUCIO chep, U OOHAPYKHUII, UTO CIOU AIOXH
KJIOBHC UMEET MPUMEPHO Ha THICSYU MPOIICHTOB OOJIBIIE TAKUX MIAPUKOB, YEM COACPKHUTCS B
ONMU3IeKAIUX CIOSIX. DTO TMOATBEPXKIAN0, YTO IMIAPHKHU MOSBHIUCH Ha 3eMiie B pe3yibTare
KaKOT0-TO KOCMHYECKOT0 COOBITHS (CM. Ui 2.6.).

FSUHA (MMYMTIAH) — Maruurusie mapuku
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Wnn. 2.6. Maruuthsle cdepsl u3 I'3iHN. BONBIIMHCTBO CIIOEB MOYTH HE COACPIKAT MarHUTHBIX cdep. bonpias yacte cdep HaxomuTCs B Cloe

OIOXH KJIOBUC

Bumt o6paruincsa k Untepuery — u 011 yausiieH. Kak okaszanock, ydeHble HaXOUIIU OA00HbIE
HIApUKH, HO HUX OBLJIO OOBIYHO BCETO0 HECKOJNBKO MIOXKHH. B omHOM ciywyae apmeiickas
skcnenuims coopana 181 chepy B Antapkruke. beumn u 6ospime Haxoakun — 60 Teicsay cdep B
OJIHOM O4eHb TiryookoMm cioe B CeBepHoit Amepuke. Wrak, bunn Hamen mamHOro OosbIine
IIAPUKOB, YEM €T0 MPEIIECTBEHHUKH.

bunn onpenenuna KoaIu4ecTBO MIAPUKOB B MIECTHAECATH (yHTax mnecka u3 [DilHM U He moBepui
NOHAYajy B MoJiydyeHHYIo 1udpy. IlepecunTan cHOBa M MOMYyYWI TOT )K€ Pe3yJbTaT: B MEIIKax,
YTO CTOSUIM Ha MOJy, HAXOAUJIoCh Oosee MuinoHa mapukos! Tloxoxke, 4To y Hero Oblia camast
0oJbIIIast KOJUICKIIMSI MATHUTHBIX [IAPUKOB Ha TUTAHETE.



ITopaskeHHBIM 3TOM MBICIBIO, bW ycTaBWiICS Ha IIECTh MELIKOB IIECKA C UX «TPYy30M» —
KOCMUYECKMMH MAarHUTHBIMU IIAPUKAMU, KOTOPBIE CIIY>KHWJIU €I1Ie OXHUM JOKa3aTeIbCTBOM TOrO,
YTO TpUMEpHO 13 ThICSY JIeT Ha3ad CIYyYHIOCh SKCTPAOPAMHAPHOE COOBITHE, HOCSIIEe
KOCMHUYECKHI XapaKTep.

BepositHocTs «CoObITHS» BO3pocia buin mombiTancs MpeAcTaBUTh ce0e, KaK B JIGTHUKOBBIN
NepHuoj Ha PaBHUHBI MHUYUTaHa OOPYIIMINCE OYKBAIBHO TPUJUTMOHBI 3TUX MHUKPOCKOMHYECKHIX
YacThll, MOJOOHBIX CMEPTOHOCHBIM «ILIApHUKaM OT TMOJUIMITHUKOB», HECYIIUMCS BHHU3 C
yparaHHoW CKOpPOCTBIO Ha JIOACH M CTaja MaMOHTOB, KapuOy u Ou3oHOB. OH HEMPOU3BOIHHO
MOEKUJICS, MPEACTABUB, UTO MOJOOHBIN MOTOK MarHUTHBIX MIAPUKOB MOXKET OOPYIIUTHCA HA HAC
U3 KocMoca B 00oe MraoBeHre. Kak 3amutuThbes oT 3toro? OTBeTa OH HE 3HAJL

CYIIEPMAT'HUT N IIKA® JJIA ITAIIOK

bunn o0bsicHMU MHE, KaKk OH HaxOJUT YacTULbl M MAarHWTHBIE MIAPUKH TPU TOMOIIU
CyNEpMarHuTa, U OJHAXIbl S MPOBEPHII 3€MIIIO U3 CJIOS AMOXU KIOBHUC CBOUM COOCTBEHHBIM
cynepMarHutoMm. bumn mpenynpeausi, 4To OH OY€Hb MOUIHBIA M MOKET MPENOJHECTH HEMajo
ctoprpu3oB. Kak TOJIBKO s IPOTSHYN PYKY, 4TOOBI MOJIOKUTh MAarHUT Ha paOoyuil cTOJ, TOT
OYKBaJIbHO BBIPBAJICA M3 MOUX PYK UM C TPOMKHM 3BYKOM KPEMKO MPHJIUI K METaNINYECKOMY
mKady A7 Marnok B HECKOJIBKUX IOHMaxX OT MEHSL.

S nonslTasics ero oTopaTh U yIUBUIICS, KOTJa HE CMOT ATOIO ClIeNaTh, — MAarHUT HE ABUHYJICA
¢ MecTa. Sl MOBTOPMII TOMBITKY C HOBOW CHJION, M, K MOEMY YJIHUBIICHHIO, TIOJYIMYCTON IIKad
JBUHYJICS HAa MEHS C Jpe0e3rKaliuM 3ByKOM. MarHuT ke Tak U He OTOpBajcs. S HACKOJIBKO pa3
Jiepraii 3a Hero, HO KaKIblid pa3 3TO MPUBOAMIIO JIUIIb K IIYMHBIM JABMKEHUAM HIKada.

B 510 Bpems nBeph OTBOpHJIACH M BOILIM MOsI JK€Ha W cobaka, 03aJaue€HHblEe CTPaHHBIMU
3ByKaMu U3 rapaxa. OHM OOHapyXMJIM MEHs, TacKarolluM IKad Mpu MOMOIIM HEeOOIBIIOTOo

KyCKa MeTaJlja.

— Yro 318CH IPOUCXOAUT? — CHPOCHIIA KEHA POBHBIM rojiocoM. OHa yXe NpPUBBIKIA K MOUM
HEOXHJIaHHBIM IPOEKTaM

— Paboraro, — oTBeTHI 1.
— TsI ToBOpHIIIL «paboTaro», a HA CaMOM Jelie TacKaelb mkad A1 mamnok. Bepao?

— OueHb CMENIHO, — OTBETUJI 1. — DTO MarHUT MPUJIUI, — 5 [I0Ka3aJ] Ha MarHUT NajlbleM. —
OTO cynepMarHuT, U y HEro Takas CHJIa, 4YTO OH TSHET IKad.

Tem >xe TOHOM, KOTOPBIM OHa UHOTJa pa3roBapuBaeT C BHYKaMH, KeHa MPOU3HECIIA;

— A-a-a, ThI XO4Yellb CKa3aTh, YTO HE MOXKEIIb OTIEMUTh OT IKada 3TOT MAJICHHKHHA KYCOK
meTtauia?

OHa paccmesinach, MOJIyMaB, 4To A my4dy. Mo JIeIssHOUM B3TJIA1 OTBETHII, YTO 3TO HE TaK.
— V¥V 1e0s emie ecTh Kakas-HuOy b paboTa? — CIIPOCHIT 5.
[IpournopupoBaB MOl KOMMEHTapHUil, OHA ITIPOU3HECIIA;

— ITouemy ObI TeOe HE MOABECTH €0 K Kparo mkaga?



«Hy, Bot eme! — moxyman s npo ce0si. — S mosryyus coBeT OT TOM, KOTOpast MO TEXHUYECKHM
BOIIpOCaM Bcerzia odpalanach KO MHeE!»

S mpuHsuIica 32 MarHUTEe HOBOM SHEpruel, Aymas, kak Obl BO3pa3uTh KEHE, M BHE3AIMHO S MOHSI
— oHa npaBa. Hajjo moaBecT MarHuT K Kparo.

51 B3TJISIHYIT HA HEe C KPOTKOW yJIBIOKOW U MPOU3HEC
— Cmacu6o! /Iymato, 3To cpaboTaer.

Vapi0asch Tak, CIOBHO OHA TOJBKO YTO M300peiia KBAaHTOBYIO (DM3UKY, )KEHA BMECTE ¢ COOaKOM
BEpHYJIaCh OOPATHO B JIOM.

CHoBa KpCIKO B3ABHIUCH 3a MArHuT, 4 MCIAJICHHO [IBUTAJI €TI0, IIOKa IMOJIOBUHKA MAarHuTa HEC
OKaszajach 3a KpacMm. 3arem MCIJICHHO U C YIUBUTCIIBHO HEOOJIBIITUM YCHUIIUEM 1 OTOPBAJI MarHuT
OT IMOBCPXHOCTH.

[Tocne 3TOr0 MHIMIEHTA, KOTOPBIA XHUBO 3aredariencs B MOSH MaMATH, S TIIATEIBHO XPaHHII
MarHuT nojanblie ot mkada, XoTs mkad ObUT He eAMHCTBEHHON yrpo3oit. [lo Bcemy nomy u B
rapaxe UMeJIOChb MHOTO METAITMYECKHUX BEMIEH, W CYEPMarHuT ¢ OOJBIINM YIOBOJIECTBHEM
«TIpBITa» Ha BceX. MHE MPUIUIOCh OTAMPATh €ro OT KyXOHHOH DPaKOBUHBI, BUJIOK, COBKOB,
HOXEH, HACTONBHBIX JIAMII, XOJIOJMIFHUKOB, TaCUHBIX KIIFOYEH, MYCOPHBIX 0aKOB, HECKOJIBKHX
aBTOMOOWMJIEH, pEMEHHBIX NpPSKEK W OSKckaBaropa. Eciam Bl pemuTte mnpuolOpectu cebde
CYIEpMarHuT, Bbl, BO3MOXHO, OUYCHb IOMIOJHUTE MO CHHCOK — W HE TOBOPHTE, YTO S Bac He
npenynpexnaan. CynepMarHur, Moxoxe, o01agaeT CBOMM COOCTBEHHBIM «Pa3yMOM», TaK YTO
€CIIM BO3HUKHET CJIOYKHAsI CUTYalisl — a OHA BO3HUKHET, — TO MPOCTO BCIIOMHHTE, YTO CKa3ajia
Mos xeHa «[loxBean ero kK Kparo».

HOBLIE UJIN [TOJIE3HBIE 3ALEITKY K TATHE

* HccnenoBanue KPCMHUCBBIX KaMHE 3I0XH KJIOBHUC C HECKOJIBKHX MECT PACKOIIOK ITOKa3all
PAaAO0aKTUBHOCTL, HO TOJIBKO Ha UX ITOBEPXHOCTH.

* UccnenoBanue 3emun u3 Bync-Cailt B Muunrane nokasanao paJuOaKTUBHOCTb, HO TOJIBKO B
CJI0€, OTHOCAILEMCS K 3IOXE KIOBHC

® erMHI/IeBHC KaMHH 3I10XH KJIOBUC C HECKOJIBKHMX MCCT PACKOIIOK COACPIKAT 40K; 9TOT HU30TOII
TOBOPUT O BJIMUSHHUU CBerHOBOﬁ

» Camas Gounblast paiuoyriepoiHasi aHOMaJIUsl OTHOCUTCS KO BpeMeHH 41 ThIcsiua JIeT Ha3a[

* UccnenoBanne ocaakoB I'9WHM MOKa3bIBaeT OONBIION POCT KOJMYECTBA MArHUTHBIX YACTHII,
OTHOCAIIMUXCSA K 3ITOXE KJIIOBUC

* UccrnenoBanue ocagkoB U3 [2iHN MOKa3bIBaeT OONBIION MUK KOJIMYECTBA MarHUTHBIX cdep B
30Xy KJIOBUC

3. MamMOHT 1oJ, «4€pHBIM MOKPHIBAIIOM

10 TPOITE MAMOHTOB



S1 BKJIIOYMJI CUTHAJI IIOBOPOTA M HAIPABWJI MAIIMHY KO BXOIY Ha MECTO pacKonok Mappei-
Cnopunrc, okono Ceeppa-Bucra, Apuszona. YciblllaB B TEPBbIA pa3 Ha3BaHUE MECTa, TJE
3aHMMAIOTCSI M3YyYEHHEM OSIOXM KIIOBHC, s IMPEACTaBMI ce0e 0a3uc cO CTpysUlelcs BOJOM,
LBETYIIUMH JIyTaMH, BBICOKMMH JEPEBbSIMM, XOTA S M 3HAJ, 4TO 37eCh 3acynumnBo. [Io mepe
TOr0, Kak Mbl JBUTAIUCh IO JOpOre W3 TpaBUs K MECTy HA3HAa4YeHUs, s pa3liislblBall
pacctunarolnyrocs Bokpyr paBHUHY CaH-Ilenpo, okpyKeHHYI0 PO30BBIMU U O€XKEBBIMH ITUKAMHU
M3JIOMAaHHBIX [[pakOHOBBIX TOp, JEKALMX B IBaAaTH MUJIAX OT Hac. C pacTylMM OXKHUJIaHUEM 5
3aBEpHYJI Ha He3aac(aJbTUPOBAHHBIN Y4aCTOK MAPKOBKH U OCTAHOBUIICS.

Brriias u3 Mammsbl, g ornisaencs. MeHs OKpy)Kaju BBICOKHE KPOHBI MECKHUTOBOTO JepeBa —
JiepeBa MyCTHIHB U KOJIF0Yasi KOpUIHEBas TpaBa.

Boxkpyr mMeHst He ObUTO JIOEH, KpOME MOMX CIIYTHHKOB, — J-pa BaHca XaifHca, 3aciayKeHHOTO
npodeccopa B OTCTaBKe YHuBepcutera Apu3oHbl, W Jlkecca bammumHmkepa, TOKTOpaHTa,
KOTOpBIM 3aHHMMalcs uccienoBanusiMu B Mappeii-Crpunre. Cerognst BaHc u3BecTeH BO BceM
MHUpE KaK OJUH M3 CaMbIX BIIMATEIIBHBIX YUEHBIX B O0JIACTH apXeOoJIOTMH 3MO0XU KiIoBHC. OH ¢
JPYTHMMHU apX€oJIoraMH OTKPBLI 3T0 MecTo B 1966 rony, ¥ OHO CTaio MEpBbIM U OAHUM U3 CAMBIX
OoraThIX Ha HAXOJKH M3 BCEX, CBSI3aHHBIX C AMOXOW KIOBUC. Banc u Jkecc mpubObum crofa,
YTOOBI [TOKa3aTh MHE MECTO PACKOINOK M MOMOYb coOpaTh 00pa3ibl IPyHTA, B3STh 00pa3Ibl IS
COOCTBEHHBIX MCCIIEIOBAHUH, a TAKXKE PACCKA3aTh MHE O HEKOTOPBIX 3araJKax 3MO0XH KJIOBHC.

Opnna M3 3araok, KOTopyro BoHC Ha3bIBaeT «4EpHBIM MOKPBIBAIOM», — 3TO T'YCTOH TEMHBIN
CIIOM OpraHWKH, TO BCEH BHAMMOCTH OOpPa30BABIIMKCS IIOCIE€ B3PHIBOOOPA3HOTO pPOCTa
BOJIOPOCIIEH B AIIOXY KJIIOBUC. APXE0JIOTH IIOYTH BCET/Ia HAXOAT €r0 OKOJIO CJIOS 3TIOXH KIIOBUC.

BoHc 00bscHUT:

— MuI "Hanum HOI[OGHBIG ((HOKpBIBaJIa» HJIN ITIOXOXKHUE CIION HpI/IMepHO B IIATUACCIATHU MECTax
packormok 1o BceM Coenunennbim Iltatam — u 61u3 ATnmantuku, u 6au3 Tuxoro oxeana. Emre
Oonpire Takux mect B Kanane u Mekcuke. MeHsl 03a1aqiio 3TO «IOKPBIBAIOY, €Ille Korja s
BIIEPBBIC HATOJKHYJICS Ha HErO COPOK JIeT Hazaa. M s 10 cux mop TOYHO HE 3HAK0, YTO BBI3BAJIO
ero obpa3oBaHue.

BaHc onmy0nrKkoBan MHOTO paboT IO MOBOAY «YEPHOTO MOKPBIBAIa 3MOXH KJIOBUC. MHOTHE H3
3TUX paboT OH MPEJOCTABUII MHE BO BpEMs 3TOTr0 IyTeecTBus (cM oubinorpaduro).

Sl nmyman o TaMHCTBEHHOM <«IIOKpBIBAjJE», KOTOpPOE JUIsi MEHS OKa3aJloCh COBEpIICHHEHIIEH
HOBOCTBI0. CBsi3aHO U ero nosiBjieHue ¢ «CoObITueM»? BaHc po10imKui:

— Camoe cTpaHHOE Cleylolee: H OJHOTO CKeJleTa YeJOBEKa WIIM KPYHMHOTO JKHBOTHOTO HE
ObUIO HAWIEHO BBIIIE ATOTO CJOSA, — TOJIBKO HIDKe. [IpuueM Hu OgHOrO apredaxTa SMOXH
KJIOBUC HE HAWJECHO HU B «IIOKpPbIBajJe», HU BBINIE. AMEpUKaHCKas JIOMIAab, KPYITHBIH BOJIK,
ca0ne3yOblii TUTP, aMEpPUKAHCKHH BepOSI0J, MaMOHT, MAaCTOJOHT — BCE€ OHM HCYE3NH
MTHOBEHHO IIE€pe]] TeM, KakK TIOSBHJIOCh «4YEpHOE TMOKphIBajgo». Korma Mpl B Hamm JTHH
BBIKAITBIBAEM CKEJICTHI, «UEPHOE IMTOKPHIBAJIO» MOKPBIBACT, UX KAaK IMPOCTHIHS.

Pasmpinmisis Hax TeMm, 4TO OH CKas3ald, sl TJSHYJ Ha TOpu30HT. CBeTnias AbIMKa 3aKpbIBaia
JaJieKre TOpbl U UX MOJHOXKbSA; 5 MOAyMall, YTO, BOBMOXHO 3TO CMOT. 32 UCKJIIOUYEHUEM JIBIMKH,
JOJIMHA BBITJISZIENIa MOYTH Tak ke, Kak 13 ThIcsA4 JIeT Has3aj, TOJIbKO TOrAa ObUIO XOJIOJHEH U
BETPEHEH M MHOTHE PACTEHMsI, YTO LIBEJIHM B JIOJMHE, HBIHE COXPAHUJIMCh, HABEPHOE, TOJIKO B
ropax. HeGomnpioe miemsi MHIEHIIEB SMOXU KIIOBUC BpeMsi OT BpEMEHHM pa30uBajio Jlarepb B
Mappeii-CripyHre  Ha TMPOTSHKEHUU HECKOJIBKHUX JIET, OXOTSACh 3a MaMOHTaMH, OW30HAMH,



OJICHAMU W APYIMMHU HBIHC HCYC3HYBIIMMU KHUBOTHBIMH JICAHUKOBOI'O IICPUOAA. IToTom
BHE3aITHO BCC KPYITHBIC )KUBOTHBIC HCUYC3JIM, OCTABUB I1OCJIC cebs CKCJICThI, HO ITOYTH HE OCTaBHB
3alCTIOK JJIA TIOHUMAaHUA TOTO, YTO ITPOU3O0IILIO.

Bbu10 BBIIBUHYTO MHOTO TEOPUH JUIsI OOBSICHEHUS 3TOTO UCYE3HOBEHUS, TEM HE MEHEe HHM OJHA
U3 HUX He OoOBsCHSET Bce uMmerouiecs: ¢pakTel. BoHC cunTaer, 4To NPUYMHON CTaNIM KJIMMAaT U
U3JIMIIHEE ycepaue B oxore. [Ipyras Teopus, npeayioxkeHHas B 1981 rony oaHUM U3 CTYAECHTOB
Banca, C.P. BpakeHpumkem, COCTOUT B TOM, YTO BCEX YHUUTOXKHUJIA CBEPXHOBAsS MO HA3BAHUEM
Bena. 13 cnoB BaHca ObUIO SICHO: OH HE OTpPHIIAT THIIOTE3y OTHOCHTEIHHO CBEPXHOBOHM, HO
0co00 B Hee M HE BepWJ. A BOT MBI CUMTAIH, YTO BIPKEHpUIK MOr OBITH IpaB U UMEHHO
CBEPXHOBAs CTaja MPUYMHON KaTacTPOQBI.

S yxe onmcan BaHcy u Jeccy HEKOTOpBIE U3 HAIIUX CBUICTEIILCTB, YIIOMSHYB, YTO «UYEPHOE
HOKPBIBAJIO» MOINIO ObITh cieacTBueM «CoObiTus». OIHAKO TOJIBKO XMMHUYECKUH aHaIU3 MOT
YTO-TO CKa3aTh HaBepHsKa. BaHC u JI)Kecc BbIpa3uiu BEKIUBYIO 3aUHTEPECOBAHHOCTD, HO HA UX
JMLAX YUTAJICS CKENTUIM3M. BbU10 SCHO, 4TO UM TPeOYIOTCS KaKUe-TO TBEP/Ible CBUIETEIILCTBA.

HAXOJIKA YEPHOI'O IIECKA

C xenanueMm OBICTpee MPUKOCHYTHCA K «UEPHOMY IMOKPBIBAIY» M B3SATh O00pa3Ilbl s BMECTE C
JIPYTMMHU JIBUHYIICS 110 TPOIMHKE K MECTY packomnok. BaHc OblI 3/1ech y:Ke COTHH pa3, TEM He
MEHEee €My He TepIiejoch MOObIBaTh 3/1eCh HE MEHbIe, 4yeM MHe. W xoTsa eMy OBUIO TIOJ
BOCEMb/IECAT, BBITJISIIET OH YIUBUTEIHHO OOIPO M ObLIO TPYIHO MOCHETH 32 HUM 110 U3BUIIUCTON
TporIe.

Cpasy 3a Jeconosocoil Ha APYrod CTOPOHE JOJIMHBI 5 ¢ TPYJOM MOT Pa3nuduth ToMOCTOYH,
Apu3oHa, cTaBIIUMK 3HaMEHHUTHIM Osaromapst Yauty Opmy u nepectpenke B O.K. Kopamre. S
noaymal o MoOJECKUBAIOMIMX MUCTONIETAX W JBIMKE OT YEPHOTO MOpoXa W TMOAyMal; Kak Obl
VYaiit Dpa npopearupoBai, e€civ Obl €My JOBEJIOCh BCTPETUTHCS JMIIOM K JIMIY HE ¢ OaHIo0M
KnsHTOoHA, a co cTazoM TpyOsIuX MaMOHTOB?

[Tpoiins HeckonbKko coTeH (yTOB MO TPOIe, MbI MOJOILIM K BBICOXILEMY pyclly ¢ Oeperamu B
ceMb (PyTOB BBICOTHI U IUIOCKUM JHOM B TpuAUATh (yToB mupuHoil. Ha nHe pycna Oblin BUAHBI
OCTaTKu MOCTHKOB. ["'ostoc BaHca Ob11 rpycTeH, KorJja OH cKa3ajl MHE:

— CuiibHBIE TOKIM HEJABHO CMBLIM MOCT. M3-3a HegaBHUX cokpaiieHuid B Bammnrrone bropo
YIpaBJICHUS 3eMJIEH HE BOCCTAHOBUJIO €T0.

Mappeii-Cripuare 6su1 0co60 gopor BaHCy, M XOTS MECTO PacKOmoOK ObUIO TOJ| KOHTPOJEM
NPaBUTENbCTBA, HEIOCTAaTOK BHUMAHWSA M ()MHAHCHPOBAHHUS €O CTOPOHBI bropo ynpaBmeHus
3emJiel MpUuuHsIIM eMy 00J1b. OH mbITaNCs JOOUTHCS OT BIOpO BBIEIEHUS TPUMEPHO MIJUTHOHA
JI0JIJIapOB, YTOOBI CO3aTh OONIMPHYIO BBICTABKY JJISl TOCETHTENICH MecTa packomoK, HO ycmexa
HE J00uICs.

[Toka s pazmymbIBai, Kak Mbl TiepebepeMcs Ha IpYyryi0 CTOpoHY, BaHC IBUHYJCS K HAKJIOHHOU
yactu Oepera M CTajd MOCTENEHHO CIycKaThes. J[PKECC W s MOCIeNoBaIM 3a HUM, MOJHUMAs
HeOoJIbIIIe 00JIaKa CyXOH JKEITOU MBLIH, KOTOpast TYT JKe IMoJjie3ia B HOC U poT. S moTsHycs 3a
Moei (pIsKKOM ¢ BOAOW U COOOpa3UI, YTO OCTABHII €€ B MAIlIMHE; TTOIyMall, HE BEPHYTHCS JIH, HO
Banc u JIxecc Obut y)ke BHU3Y. MHE ¢ HEOXOTOW MPUIILIOCH MOCTIEA0BaTh 32 HUMH, pyras ceos
32 TO, YTO B MTYCTHIHE OTIPABUIICS B JOPOTY O€3 BOIBI.



OO0orHyB NEepBYyIO Kydy MecKa, s ¢ yIAUBICHUEM YBUJEN JUIMHHBIE MMOJOCH YEPHOTO TECKa, WU
MarHeTUTa, NOKPHIBAIOLIME [IECUAHOE THO.

— IlooknuTe MUHYTKY, — KPHUKHYJI S CBOMUM CIYTHMKaM M CTajl MOCIHENIHO MCKATh B CBOEM
pIOK3aKe MOW MAarHUT JJIs PEAKO3EMENIbHBIX MaTepuasioB. HakIOHMBIIKCEH, YTOOBI MOJOXKHUTH
MarHuT OKOJIO YEPHOTO IecKa, s ObLI MOpPaXeH TE€M, YTO OH OyKBaJbHO IOJIETE]T Ha MarHwT, U
TOT TPEBPATHIICA B OOJBLION, COBEPIIEHHO YEPHBIM KYyCOK METAJUIMYECKOW IBUIM; 3Ta YepHas
IBUIb MTOJIHOCTBIO 3aKpblIa HE TOJIBKO MATHUT, HO M MOM MaJIbLIbl. S| HUKOT1a paHblle HE BUAECI
HUYETO MOJJ00HOT0, M TIOAYMajo ToM, 4To bumn Tonnuar B ['3iiHN HalIeT MarHUTHBIC YaCTHIIBL.
boun 11 oHM Toro ke camoro Tumna? Sl He MOr 3TOro cKa3aTh, MOKa He OBLIM MPOU3BEICHBI
XUMUYECKHE aHAJIM3bl, HO BHEIIHE TPaHyJbl BBHITJSACIH MOXOXKUMH, S MPUHSIICS CTPAXUBATH
YEpHBIN MECOK C MarHuTa M YKJIAJbIBaThb €ro B MPOCTOM IUIACTUKOBBIM Memok. [Ipu sTom s
MBITAJICS TIPEJICTABUTh, YTO CAENAN OBl 30JI0TOMCKATENN MPEKHUX BPEMEH, €cliu Obl YBUICIU
ATOT YEPHBIA MECOK, KOTOPBIA YacTO BCTPEUYAETCS BMECTE C 30J0TOM MBUIBI0 M CAMOPOIKAMHU.
[ToBepHYB MarHuT K COJHILY, s M3YYHJI €r0 BHHUMATENBHO, CTapasch Pas3TsAeTb XOTS Obl
KpYyHHIy 30JI0Ta, HO HUYETrO HE YBUAEIL.

ITEPBOE BIIEHATJIEHHUE OT «HEPHOI'O IIOKPLIBAJIA»

Boanc u JIxxecc oxuaanu OKoJIO TOBOPOTA, S mocnemnit K HuM; B3HC nokas3an Ha TOHKHAW CIION
Ha MeCcYaHoOM CTeHE.

— DTO «4epHOE MOKPHIBAJIO», — OOBSIBUI OH.

DTOT cioi TAHYJCSA 0 00€UM CTEeHaM TaK JJaleKo, HACKOJIBKO MPOCTUPAIICS B3TJIS.

— MBI HaxoAUIHU €ro B JII0KUHE MecT 10 Beel gonune Can-Ilenpo, — npogomxan Banc — Ono
MOKPBIBAET COTHU KBaJpaTHbIX MUJb. M Bcerma Mbl HaxoauM apTedakThl AMOXU KJIOBHUC U
BBIMEPIINX KUBOTHBIX MPSIMO MO HUM.

S ormsnmencs, HagesCch OOHAPYXKHUTHh TOpYAIIME W3 CTEHBl HAKOHEYHUK CTPENbl WM OWBEHB
MaMOHTa, HO HE€ YBHUJEI HHUYEro, KpoMe KOPUYHEBBIX MEPENyTaHHBIX KOpHEH JepeBhEB
necomnoniockl. Korna s BBITaCKUBan CBOM TOMOp, 4TOOBI B3STh OOpasel] «IOKpbIBaya», BaHC
MIPOU3HEC

— He Toponucek. Jlydiiee mecTo Briepeu.

I'N'TABHOE MECTO PACKOIIOK

Msbl B300panuch TO JAPYroMy CKIOHY Ha IJIOCKHMH y4acTOK W OTJISACTH TJIABHOE MECTO
packorok. Sl Havanm uWTath WHQOpMaIMIO, pa3MENIeHHYI0 biopo ympaBiaeHust 3emieH,
COJIEpIKallyl0 OMHCAHME MECTa PAaCcCKONOK, HO B3HC OTBIIEK MOe BHHUMAaHHE, PEIIUB MOJIPOOHO
pacckaszaTh 0 TOM, 4TO OH BHepBbIe Hamen B 1966 rony.

[TokazaB Ha y4acTOK BIEpeId HAC pa3MEPOM JIBAINATh HA IBAAIATH ()yTOB, OH MPOU3HEC

— OT0 31€ech MBI Halu «bonbiryio Dnousy».



Wnn. 3.1. Oror u3nanusiit biopo ynpapneHus 3emieil pucyHok u3 Mappeii-CIpHHIC BOCTIPOU3BOIUT MOCIEAHHE MTHOBEHUS JKU3HU «bOIIbIION

31101/[31)1», KOraga Ha HEC HalmagarxOT OXOTHHKH 3IIOXH KJIIOBUC
5] OBLT 0O3a7a4YeH STUMHU CJIOBaMH, HO BaHc 0OBICHMIT:

— «Dnou3a» — 3TO UMs, KOTOPYIO Halla KOMaHJa Jaja MOJIOJOM B3pOCION MaMOHTHXE, 4el
CKeJIeT MBI 3/1ech OOHapykuinu. OHa Jiexana, IMOoJI0KHUB IoJIOBY Ha 3eMIII0. TpHUHAALaTh ThICSY
JeT Ha3aj TpyNia OXOTHUKOB 3MOXH KIOBHC OKPY)XKHJIa €€ OKOJIO HEOONBLION JY)XKU C MYTHOM
BOJION HeToianeKy oTctoaa. — OH Mmoka3ajn pykoi depe3 HeOOBIION MPOTOK.

S orBeTmi:
— IToxoxe, oHa ObuTa yOUTa, @ HE yMepiia OT CTapPOCTH.

— O, 13, — NpOAOKUAI OH. — PS10M ¢ HEl Mbl HallUIM HECKOJBKO CJIOMAaHHBIX HAKOHEYHHUKOB
konuil. MOXKHO MOYTH HaBEepHsKAa YTBEP)KJaTh, YTO UMEHHO KOMbSIMU €€ U yOusiau. Mbl Takxke
HAllUTM HECKOJBKO CKPeOKOB, HOXEH M JApYruX HHCTPYMEHTOB, KOTOpBIE OXOTHHMKH
MCIIOJIb30BAJIM JIJIsl OTJEJIEHUS IKYpHI U Maca. M, koHeuHo, ObIJI0 MHOTO HaceueK Ha KOCTSX, YTO
OUYEBUJHO SBJISIETCS ClIEJaMH JI€ATENbHOCTH dejoBeka. OCBEXEBaB TyIy, OXOTHUKU MOTALIMIN
MSICO K SIMaM JIJIsl KOITYEHUs, KOTOPhIE HaXOATCS OTCIOJ]a B HECKOJIBbKUX sipaax. — OH mokasan
Kyna-to Brepea. — OXOTHUKM OTpe3alu o0e ee 3aJHue HOTH, OJHY M3 KOTOPBIX Mbl HAllUIA
pAIOM C ee TOoN0BOH. J[pyryro OHU MOTALIMWIM K KOCTPY JUIsl PUTOTOBJICHUS. DTy HOTY MBI HE
HAIILTH.

OxkoJ10 «270U3BI» aPXEOJIOTH OOHAPYKHIIIA PEIKYI0 HaXOJKY — BBINPSIMHUTENb KOMUH, KOTOPBINA
OXOTHUKH HCTIOJIB30BANIN AJII PEMOHTA CBOETO OpYXHs. JIOBOJBHO CTpaHHO, HO MCCIIEA0BATENN
JOCTAJIA €r0 CO JIHAa BEJIMKOJIEIHO COXPAaHWBLIETOCsS OTIIEYaTKa Clela MaMOHTa, IPUYEM
BBIMIPSIMUTENh KOMUK ObUT TIEpelloMJIeH Ha JaBe YacTh. BumHo, xorga «bounbmas Dmouzay
0opoJach ¢ OXOTHUKAMHU, BBIIIPSIMUTENb BBINAJ U3 PYK OXOTHHKA M OHAa HAcTymuia Ha Hero. [lo
BCEH BUAMMOCTH, 3TO OBLIO IMOCIEIHEE U3 TOTO, YTO COBEPINUIIA «ITIOU3a.

[locne MHOTMX JIET TIIATENBHBIX PACKOMOK B3HC cMor cobparh BMecTe 00OpBAaHHBIE KIIOUKH
UCTOPUH, KOTOpasi MPOU30IIJIa ¢ OXOTHUKAMHM 3I0XH KJIOBHC 3 ThIcA4H JeT Ha3aa. OH 0ObsACHUIL:



— IlpumepHo B cTa sipjlax OTCIOZa Mbl HAIILJIM Jarepb WHJEULIEB 3MOXHU KJIOBUC U UX MBI JUIsS
kormueHus. iMenno tam «bonbmas Dnousa» mpeBpaTuiach B OM(MIITEKCh U3 MAMOHTSTHHBL.
Jromu ocTtaBayMch TaMm, MOKa KOMUYEHWE HE 3aKaHUMBAJIOCh, TOCIE YEro coOmpanu ckapd u
JIBUTAICh Ha IOr, TJe YOMBalIM JPYyruX MaMOHTOB, IOAKapayluBass HMX BO3Ji€ BOJHBIX
MCTOYHUKOB. MBI HAIIJIM OKOJIO MOJYII0KUHBI MecT B AoauHe CaH-Ileapo, mo KOTOpsIM MOXKHO
CY[IUTh, YTO OXOTHHUKH MEPUOJUYECKH, YePE3 HECKOJIBKO JIET, MOABIBUIACH B 3TOM nonuHe. OHU
pa3z0OuBaiy 31€Ch Jarephb, MOCIe 4Yero HAYMHAIN OXOTUTHCS HA MAMOHTOB M OM30HOB.

KOMBA 1104 «4YEPHBIM ITOKPBIBAJIOM»

[Ipomio coBceM HEMHOTO BpEMEHH TOCIIE TOT0, KaK OXOTHUKH 3M0XHU KJIOBUC younu «bonbiryio
DIIou3y», M1 OHHU UCUE3JIM U3 apXeojoruueckux 3anuceil. Uto coyuminoch? HekoTopsie cUUTAIOT,
YTO TOCJIe YCHEIIHOW OXOThl OHM BEPHYIUCh 0OpaTHO. UTO K€ KacaeTcsi MaMOHTOB, TO €CTh
MPENOJIOKEHNE, YTO BCKOpe mocie cMepTH «bosbinoit Daou3sl» Bce OHU HUCYE3NH C IIAHEThI
BMECT€ C AaMEpPUKAHCKOW JIOWIA/bl0, aMEPUKAHCKUM BepONofoM, cabiae3yObIM THUTPOM,
NeIIepHbIM MEBEIEM U JI0KUHOM APYTUX KPYIMHBIX KUBOTHBIX. HekoTOphIe yueHble moiaraior,
YTO YHUUYTOXHIU UX BCEX OXOTHHUKH SMOXH KJIOBUC (TECOPHs YPE3MEPHOM OXOTHI), HO 3T TOUKA
3pEeHHsl pacpoCTpaHEHa MaJlo, MOCKOJIbKY CUMTAETCS JIMIIbL KOCBEHHOM NMpUYMHOM. Tak 4To ke
CILyYMJIOCH C KUBOTHBIMH U JIIOJbMU?

OnHOM W3 3alleloK K IOWCKY OTBETa ABISETCS «4epHOE MOKpbiBaIo». Korma BaHc u ero
KOMaHJla TOJIbKO HayaJld MPOU3BOJUTH PACKOINKH, MPEXIe YeM JTOUTH A0 KOCTEH, OHHU
HATOJIKHYJIMUCh Ha «ITOKPBIBAJIO», KOTOPOE MMEJIO TONIIUHY OT (yTa JO HECKOJIbKUX TIOMMOB.
3TO «HOKpBIBaJIO» 6]:1)10 HOBCIOI[y, ra€ OHH pBIJ'II/I. CaMBIM HCOXHUAAHHBIM SABHJIOCH TO, 4YTO
BE3JIC CIICJIOM 3a «ITOKPBIBAJIOMY IIEN CJION 3TOXHU KIOBHC.

BsHc cran BcriomMuHaTh, YTO OHU HALUIM BO BPEMSI PACKOMOK, U COOOMIMII, YTO <«IIOKPBIBATION
6]:1)10 HCPOBHLIM U C KOMKaMH. HGKOTOpble KOMKH 6I>I.HI/I JOBOJIBHO GOHBLHI/IMI/I, U B OAUH U3 HUX
OblT 00epHYT ckeneT «bombimol Daou3b». DTO «IIOKPHIBAI0» OOBOJIAKMBAIO €€ KOCTH, Kak
TOHKAaA IMPOCTBIHA, ACIad KOCTH NOYTH YCPHBIMHU. Bonuc ckazan mue:

— CoBpeMeHHBIN CIEIUAIUCT IO CJIOHAM, H3yYUB CKEJIET, CKa3all, YTO MaMOHTHXAa Obllla MepTBa
BCEro HECKOJIBKO JHEH WM HeAesb 10 TOro, Kak OMyCTUJIOCh «IOKpbIBasio». Eciu Ob1 mporien
OOJNBIINI CPOK, CTEPBATHUKHA M JIPYTM€ MAMOHTBHI pacTalliin Obl KOCTH, TOYHO TakK, KaK 3TO
JIenaroT coBpeMeHHbIe cloHBI. [locne cmeptu «bombinoi Dmou3sl» €€ 04eHb OBICTPO MOrpedio
1oJ1 CO0O0M «depHOE TOKPHIBATION.

MeHs1 mopa3uiau 3TH €I0Ba: HE MPOILLIO M HECKOJBKHUX JHEH IMOCIIE CMEPTH MAMOHTHXU 3/1ECh,
OKOJIO pyciia APEBHEN PeUKH, Kak Ha 3emJie He OCTAIOCh B JKMBBIX HU OAHOIO MamoHTa. [lo Moeit
CIUHE MpOoOekKa XOJOI0K, KOT/Ia s MOMBITAICS MPEICTaBUTh TY HEMBICIUMYIO CHILY, KOTOpas
ObL1a crmocOOHA COBEPIUTH MOI0OHOE, /1A €IIle 332 CTOIh KOPOTKOE BpEeMs.

Bsnc npopomxait:

— MpbI HalWwM BOKPYT SIMBbI C BOJOM COTHHU OTHEYATKOB HOT MAaMOHTOB, YJWBHUTEIBHO XOPOIIIO
COXPAHUBILMXCS Ha IIECYaHOW mouBe. «YepHOE MOKPBIBAJIO» IUIOTHO JIETJIO Ha Ka)Iblid
OTIIEYaTOK, COXPAaHMB €ro Ha ThicsiueneTus. Korma Hama KkomaHa OCTOPOKHO MOAHSIA «IEPHOE
MOKPBIBAJIO» C TIOMOIIBIO 3yOOBpadeOHBIX WHCTPYMEHTOB, OTIEYATKH HOT BBITJISIICIH Tak,
CJIOBHO MaMOHTBI MPONUIM BCETO HECKOJIbKO AHEW Hazald. A Benb mpouwio 13 croneruid. Ilo-
BUJUMOMY, BOJla pUOBIBaJia OUYEHb MEIJICHHO, — A00aBWI OH. — VHaye oTnevarku Obuid OBl
CMBITEHL.



XOJOA JIEJHUKOBOI'O ITEPUOJIA

CornacHo mnpennosnoxxkeHuto Banca, cMmepTh «bonpmiold Dnousb)» coBlaiga MO BPEMEHU C
KaTtacTpo(UYeCKUM U3MEHEHHEM KiumaTa. MaMOHTHXa KUJia B IEPHOJ, KOTOPbIl Mbl Ha3bIBaeM
bonnuar-Annepon — BHE3aMHO HACTYyNMBIIMEM nepuoi Temia 14—13 Teicau JieT Haszaa, Korjaa
JICAHUKOBBIM MEPUOJ, MOXO0KE, KJIOHWICA K 3aKaTy M KJIMMAT IOTEIUlesl o Bcemy mupy. Jlen
OTCTYIaJ; Ha 3€MJIe BCE LIBEJO; M JXUBOTHBIE, U PACTEHUS CTAIU KUTh JIOJIbIIE B 3TU
OyraronpusITHBIC BpEMEHA.

3areM BHe3amHO 13 THICAY JIET Ha3aJ CJIIOBHO BKJIIOYMJICA THTaHTCKUM XOJIOIWJIHHHK, H
HpOHI/IBBIBaIOH_II/Iﬁ XO0JIOA BHE3aIIHO BepHy.]I B OCHOBHOM BCE€ KO BpeMeHaM JICAHUKOBOT'O
nepuoa. Y4YeHble Ha3bIBAIOT 3TO HEOOBIYHOE M CTPAHHOE BpeMs «MJIAAIINK apuac». B Havame
3TOTO MEPHUOJa M HCUE3TH KPYIHBIC XHUBOTHBIC. YOWI JM UX NMPOHMU3BIBAIOIIMN XOJOJ, Kak
TOBOPUT «Teopus xonoaa»? U XoTs 3To BIIOTHE BO3MOXKHO, YICHBIC CeUac 3HAIOT, YTO IEPHOIBI
CHHBHeﬁMHX X0JIOAOB 6BIBaJII/I B HpOI_HJIOM, TEM HEC MCHEC )XUBOTHBLIC BBI?KHUBAJIN. 4! 3TOT cnyqaﬁ
HUKaK HE JIOJDKEH OBbUI OTIMYAThCA OT OCTAIBHBIX. BHIUMO, cyliecTBoBaia Japyras MpUYHMHA,
YeM U3MCHCHUC KiIMMara.

Bour obnapyxui, uro B gonune Can-Ileapo panbiine kinMaT ObUT 3HAYUTENBHO JTOXKTHUBEE —
HE C TaKMMHU CWJIbHBIMU JIMBHSIMU, KaK B APU30HE B HAIllU JHU, HO C OYE€Hb JOJTUMU; YaCTHIMU
JTOXKISIMHU, KOTOPbIE, HO BCE BUAMMOCTH, MPOJOJIKAINCh MHOTHE JHHU, OCTaBJss mocie cels
o3epa, Mpyabl U BIaxHble Jyra, [Ipomuio Bcero HECKONBKO AHEH Iocie cmepTd «bonbmioit
DII0U3bI», U YPOBEHb BOJIBI BO3POC, IMMOTHOCTHIO 3aKPBIB CKEJIET. B3HC Mpeanoiokui, 4To rycroie
MOKPOBEI BOJIOPOCIICH HaualH 3aloiHATh 03epa M MPY/bl, 00pa30BbIBasi HA TOBEPXHOCTH CHHE-
3eJIEHYI0 TEHY, a KOTJa BOJOPOCIM MOTHONM, TO MOTPY3WIHCh Ha JTHO, (GOpMHUpYsS TycTOH
YEpHBIA TOKPOB, MO KOTOPBIM OKa3zaluch U «bomnbinas Dnou3a», U UHACHUIIBI, OXOTUBIIMECS HA
Hee.

) PACIIPOCTPAHERMUE BOAOPOCAEN —
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Wnn. 3.2. PacnpocTpaHsIoch JIM «4epHOE MOKPBIBAJIO» U3 Bojpopociiell Ha Bcio CeBepHylo AMepHKy? DTOT rpaduk MOKa3bIBaeT MBUIBLY H3
ISITHAUATH 03€p JISAHUKOBOTO Ieproza oT Assicku 10 Apu3oHsl. Ha rpaduke BHIHO pe3koe BO3PACTAHHE B JICAHUKOBBIA MEPHOM IMBUIBLIEI

Bozopocieil TouHo Bo Bpems «CoObitus». Ilepen «CobbiTnem» u nocie Hero yposuu Husku. Jannsie 3 NOAA, World Dayta Center (2005)

I'nsans ¢ OGepera BHU3 TyAa, rie ObLT HalIGH CKEJeT, sl YyBCTBOBAJ KAaKylO-TO TPEBOXKHOCTH B
atMochepe Mappeit-CipuHIC W TBITAICS B3TISHYTh Ha KOCTH «bomnbIioil Dmoussl» CKBO3b
MOKpOB BpeMeHHU. KocTu nexanu Bcero HECKOJIbKO HeJeNb; MOCie Yero cTpairHas Kkaractpoda
MOYTH MTHOBEHHO YyOWJIa NECATKM MHUJUTHOHOB J>KMBOTHBIX W, BEChbMa BEPOSTHO — THICSUU
WHJCHUIIEB AMOXM KIOBUC. M OBUIO OYEHb TPYCTHO CO3HaBaTh, YTO Thl HE 3HACIIL, YTO
npou3onuio. Kak y 1eTeKTHBOB, MPUOBIBAIONINX HA MECTO YOUNCTBA, y HAC OBUIO MaJIO 3aIeNoK



U Mall0 OTBETOB U, NOJOOHO JI€TEKTUBaM, Mbl JIOJDKHBI OBLUTHM TIPOJOJDKATH COOUpPATH
CBUJICTEIILCTBA, ITOKA OTBETHI HE CTAHYT OYCBHIHBIMH.

[TPOBEPKA TTPUY [TOMOIIIM MATHHUTA
BoHC MaxHyI!1 MHE, 4TOOBI 5 CIIEZIOBAN 32 HUM Yepe3 Orpajy, ¥ MPOU3HeC
— Ilo¥inem BHU3 B CyX0e pycio. 37ech MpeKpacHOe MecTo AJisi cOopa 00pa3IoB.

MsI ¢ JI>kemMcoM NOCIEN0BaIM 32 HUM [0 Pa3MOKIIEMY IIPOXOAY, C ONACKON MPOAUpPasACh dyepe3
KOJIIOUMH KyCTapHUK. BoHC moka3as Ha MOJOCY pPBDKEBATO-KOPUYHEBOIO KBAapLIEBOIO IECKA
HEMOCPEJICTBEHHO HAJl OCHOBAHUEM CTEHBI M OOBSICHUIT:

— B smoxy KJI0BUC MMEHHO 3/e€Ch OBbUIM HEOOJbIIAs peyka U siMa C BOJOW, K KOTOPBIM
IIPUXOJNIN MaMOHTBI. IHOT1a MOTOK MeJelN, ¥ B 3TUX MECTaX Mbl BUAUM IIyCTOTBI, CO3JaHHBIC
OMBHSIMU, 1 HOTAMH MaMOHTOB.

bnaromapst Tomy, 4TO Bce ObLJIO OKYTaHO TOHKUM «IIOKPBIBAIIOM», I ICHO BUJIEN KPYITHBIN MECOK
PEUKH, U HEPOBHYIO TalbKy, KOTOpbIE HaHEC MOTOK M ocTaBui Ha U-00pa3HOM NOBOpPOTE B
HECKOJIbKO (DyTOB HIMpUHOM. BoHC BCTam Ha KOJEHM Yy CTE€Hbl W IPOBEN KOHYHMKOM CBOETO
MacTepKa CHU3Y TOHKOW JIMHUU CJIOSl «IIOKPHIBAJIAY.

— MpB1 cpenami 1O BCEM IMHE MHOTO PAaAUOYIJIEPOJHBIX TECTOB JPEBECHOTO  YIJIs,
COXPAHUBILETOCS HEMOCPEICTBEHHO MO «IIOKPBHIBAJIOM», U aHAIU3 MOKa3all 1aty B 13 ThICSAY JIeT
TOMY Ha3zad. MIMEHHO Toraa NpOU30IUIO0 MACCOBOE BBIMUPAHUE >KUBOTO, U MMEHHO TOrJa
MOSIBUJIOCH «ITOKPBIBAJIO», — CKa3aj OH, — B 3TOM pailoHe TOJIIMHA «ITOKPhIBaIa» COCTABIISIIA
OT OZHOI'0 OO HECKOILKUX IIOHMOB M ObIJIa HAMHOI'O TOJIIE, YEM B COCEIHUX MECTaX.

— A BBI NBITAJINCH ONPENEIUTh BPEMsI IPEKPALIEHUS €ro pocta? — CIpocui f, XKejas 3HaTb,
CKOJIBKO BPEMEHU CYLIECTBYET.

OH OTBETWII:

—B CpCAHCM JAaTbl, YCTAHOBJICHHBLIC IO APCBCCHOMY YIJIIO JIA CJIO0d HCIOCPCACTBCHHO Hal
«IIOKPBIBAJIOM», COCTABJIAIOT ThICAYY ABCCTH JICT 10 HAIIETO BPEMCHU. Mgz1 rmojjara€ém, 4To CJIOH
mpoaoJKall paCTu BO BpEMs «MJIAAUICTO ApUaca.

Y mens ObLI erie ouH Bompoc K Baucy;

— A HaxoawIM JU BBl Kakue-mroOo0 apTedakThl, HampuMep 3MOXu (OJICOM, B «ITOKPBIBAJICY WU
HaI HUM?

Otu apTedakTsl ObUTM Ha3BaHBI TaK, IOTOMY 4YTO ObUTH BIEpBble 0OHApYXeHbI 0 ropoae Doscom
B Hpro-MeKCuKO W NpuHamIeKand WHAEHIIAM, KOTOPbIE MOSBUIMCh HAa MCTOPUYECKON CILIEHE
npumepHo uepe3 600 et nocie 3Moxu KJIOBUC.

— Her. MBI HMKOrZa HHUYEro He HaXOIWIH, — OTBETHI OH. — «YepHOoe IOKpHIBAIO» HE
COJIEPKAJIO 3[IECh CIIEI0B KAaKOW-JINO0 KyJIbTYphl HA IPOTSKEHUH THICSYH JIET.

OpnHako 3TO HE JOKA3bIBAJNIO, YTO B ATHX MECTAaX HUKOTO HE OBLJIO; 3TO TOBOPUIIO TOIHKO O TOM,
YTO HE OBLIO CJIENOB CYIIECTBOBAHUS JIIOJEH Ha MECTaX pacKomok. ApTedakThl BIOJHE MOTIH
HAXOJHUTHCS B 3eMJIe T1Ie-TO B IpyroM mecte. OpHako Hamia teopust «COOBITHS TOXKE TOBOPHT,



YTO apTe()aKkTOB B «ITOKPHIBAJIC» MPAKTUYECKU OBITH HE JOJDKHO, IMOCKOJBKY MOYTH HHUKTO W3
arozed He BeDKMIL. JI¥0[H, )KUBIIME MTOCTIE SMOXU KIOBUC, MEJUIEHHO 3aCeysUId 3TOT pPaioH, U 3TO
3aHSUI0 COTHM JIET.

[TocMOTpeB Ha TOHKHI CJIOM «IOKPBIBAJIA» MU CJIOW AIOXM KJIOBUC, HAXOISAILIMKCS HUXKE, S
BCIIOMHMJI, KaK B»HC ckasan, 9To JaThl 3THUX CJIOEB COBMNAJAOT ¢ gatamMu B I»iHm. Takum
o0Opa3oMm, ecnu KaTacTpoudeckoe COObITHE, YOMBIIIEE MaMOHTOB, IMPHUBEIO K TOSBICHUIO
MarHUTHBIX YacThIl B [ 9HHU, TOT/Ia TaKWe e YacCTHUIlbl JOJKHBI ObITh U B Mappeit-Cripunrc.
BrpoueMm, Apu3oHa pacmonoxeHa Ha OOJIBIIOM PAacCTOSTHUM OT MHUUYWTaHa, ¥ 3HAYUT, YBEPEHHO
3TO YTBEpKIaTh Henb3s. [loaToMy momoOHbIN TeCcT OyAeT Urpath BakHOE 3HadeHHe. S BhITalul
CBOI MarHMT B HaJEX/e OOHAPYKUThH YBEIMUEHUE YHCIIAa MATHUTHBIX TPAaHyJ HEMOCPEIACTBEHHO
MIOJ1 YEPHBIM «IIOKPBIBAJIOM», B CJIO€, OTHOCAIIEMCS K MOCIEIHUM OXOTHHKAM 3IOXHU KIIOBHC
Bsnc u JIxxecc OTKPBITO BBIPA3UIM CBOM CKENTHULU3M. BOHC OTMETWI, 4TO IOCKOJIBKY CpeE3
3eMJIM ObLI MOJIOH MarHUTHOTO YEPHOIO IecKa, TO, HO BCeM BUAMMOCTH, MarHUTHbIE TPaHYJIbI
IIPUCYTCTBYIOT BO BCEX CJIOSX B 3TOM paioHe. S Toxke 3Toro omacaicsd. Pa3mblnuisas Hax Tew,
YTO MOTY HaWTH, S OKOJIO AIOKUHBI pa3 MPUIIOKHI MArHUT K CKaJMCTOM CTEHE MOJ Camou
JTUHUEH «IOoKpbiBana». Korga s HakoHEl OTOpBajl MarHUT, TOHKUW Psii MarHUTHBIX YacCTHI]
BBICTPOMJICS BIOJIb Kpas MarHuTa. S mokaszan 3T1o BaHCy, KOTOpBII MoOJ4a MpOBEN HajiblieM
BIoJb Kpas. [loka uro Bce xopomro. Belmie U HIDKE JODKHO OBITh MEHBIIE YACTHUIl AJIS TOTO
yTOOBI 00IITasi KApTHHA COBIIAja C TEM, YTO s BUae B [ 3itHU.

O4nCcTHB MarHuT, s MPOBEPUII CBETJIBIN CIION BBIIIE «IIOKPBIBATIA» U, K HEMAJIIOMY YAHBIICHUIO,
He OOHApyXWJI TaM HHM OJHOW MAarHUTHOW TpaHylbl. S mpoBepuil cepoBaThlii CIOH HUXe
«TIOKpBIBAJIa» W HAIIEJ IOYTH TO JK€: MMOYTU HU OJHOW MAarHUTHOW 4acThuubl. be3 coMHeHus, B
CJI0€ BIIOXH KJIIOBHC HENOCPEACTBEHHO IOJ «IIOKPBIBAJIOM» UX KOJIMYECTBO PE3KO YBEIUYWIOCH
— TOYHO TaK ke, Kak B [ »HHU.

BaHc ObLT yAMBIIEH, HO OCTAJCS CKENTUYECKH HACTpOeHHBIM. OH TIPON3HEC

— Crpanno. Kax/plii reosior 3HaeT, 4TO MOJ0CHl U3 MAarHeTUTa PaclpOCTPAHEHbI B OCAOUYHbBIX
nopojax, nmogooHsIx 3Toi. Ho ecnu Thl cMOXKelb 0OHAPYKUTh TO e CaMO€ Ha IPYruX MecTax
PACKOTIOK, OTHOCSIIUXCS K MOXE KJIOBHC, TOTAA, MOKET OBITh, 3TO MEHS YOCIUT.

OTH c0Ba NOKa3allCh MHE Pa3yMHBIMH.

[To3zmHee, caenap aHanM3, Mbl OOHAPYKUJTH, YTO YACTHI] B CJIO€ MOXU KIOBUC coaepxkutcs B 100
pa3 6OJII>H_I€, YEM B CJIOSX BBIIIC U HUXKC. CTa.HO O4YC€BUAHO, YTO 3TO 651.]10 BbI3BAHO KAaKHWM-TO
HEOOBIYHBIM SIBICHWEM, HO MBI HE 3HAJH, KAKUM Yy 9TOTO COOBITHS MOTJIO OBITh M KaKOE-TO
3eMHOE OOBSICHEHHE.

CJIOV IPEBECHOI'O VTJIS

[To3aHEee MBI CTOJIKHYJIUCH €II€ ¢ OAHHUM 3araJo4HbIM SIBJICHHEM, KOTOPOE CMOIJIH OOBICHUTH
TG MHOTO 1o3xe. [loka st Opan 00pasIlsl U3 CTEHBI OKOJIO SIMBI C BOJIOM, TO OOHAPYKIII KYCOK
JPEBECHOTO YIJISi pa3MEpPOM C JECATHIIEHTOBYIO MOHETY. [IOCKOJIbKY 3TOT KyCOK roJuics AJis
ompeeNieHus JaThl paIuoyTIEPOIHBIM METOIOM, BaHC KMBO B3sUT ero aiis aHanm3a. [Ipomomkas
coOupath 3eMITIO, 51 3aMETHJT HeOOJIbIIINE KYCKH IPEBECHOTO YT OYKBAJIBHO BE3/E B CJIOE ATIOXHU
KJIOBHUC — HO BBIIIE MU HUXKE ero He Obuto (Wnl. 3.3). DTO TOBOPHIIO O pOCTE YKCIIA MOKAPOB B
3MOXYy KJIOBUC. HekoTopele y4deHble TMOJIAraloT, YTO MHIACHIBI STOM SIOXH HAMEPEHHO
MOJDKUTAIH JIeca, YTOOBI THATh CTaJa KUBOTHBIX K MECTaM 3acal, a TaK)Ke YTOOBI pocia HOBas
TpaBa, MPUBJIEKAIONIAsl KUBOTHBIX, HA KOTOPBIX OHU OXOTWIHCH. HO MOrjo uTo-nmmbo momMmmo



3TOTO BBI3BIBATH MOXKapbl? BO3MOXXHO, KyCKH YIJisi OBLIM €€ OJHOM 3allenKoW JUIs pa3rajku
TaitHbl «COOBITHS.

MAPPEN-CITPUHTC (APMIOHA) — Apesechmit yroap
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M. 3.3. KonuaectBo JAPEBECHOI'0 YTIII MAaKCUMAJIbHO KaK pa3 B CJIOC DIIOXH KJIOBUC, YTO 3aCTABJILICT AyMaTb, YTO B OTY DIIOXY OBLIIO MHOTO

oXKapoB
UTO BbIJIO B MATHUTHBIX HACTHULIAX?

HO3I[H€G MBI HO,Z[BepF.HI/I JaCTHUIbI U3 CJIOA 3II0XHU KIIOBUC aHaJm3y ,Z[ByX BHUJIOB: HCﬁTpOHHOﬁ
aKTHBAIlMM W aKTHUBAIIMEW TramMMa-JIydaMd BBICOKOW sHepruu. OHHM TO3BOJSIOT ONPEACIUTH
COI[ep)KaHI/IG paS.HI/I‘-IHBIX 3JICMCHTOB. Mur TAKXE HpOBepI/IHI/I ‘IepHBII\/'I MAarHUTHBIA IICCOK 3CMJIN
HaIIeTO BPEMEHHU, KOTOPBIA, XOTSA WM BBITVISAET I0J] MHKPOCKOTIOM HIACHTUYHO MarHUTHBIM
qaCTulaM 3IIOXH KIIOBUC, HpI/I IIOOJHECC HaM 60)15].].[0171 CIOpHpI/IB. qaCTI/II_H:I 3II0XHU KJIOBUC H
YEPHBIA TIECOK OKa3aJIMCh OYECHb PA3IUYHBIMH BO MHOTHX OTHOIIECHUAX M JAKE OTINYAIHUCH
XUMHUYECKMM cocTaBoM. K mpumepy, Mbl CpaBHUBAIM COJAEP)KaHHWE TUTAHA, UCKIHOYUTEIBHO
TBEPJIOTO METaJlIa, KOTOPBIA UCIIOIB3YETCS JJIS CO3aHMS CIYTHUKOB U KOCMUYECKHX YEITHOKOB.
UepHblii ECOK € MOBEPXHOCTU coaepsxkan 0,4 mpoleHTa TUTaHa, B TO BPEMs KaK YaCTUIIbI STTOXHU
KJIOBUC — OKOJIO 10 mpoIeHTOB, B IBaaLaTh MATh pa3 Oosbine. Takoe BBICOKOE COAEpKaHWE
TUTaHa PEIKO BCTpEYaeTCs B MHUpE, 3a UCKItoueHueM Apu3osbl. [[uHka, koOambra M Xpoma
TaK)ke ObUIO JOCTATOYHO MHOTO B YAaCTHIAX AMOXU KIIOBUC, HO HE B YACTHUIIAX YEPHOTO IecKa ¢
MOBEPXHOCTH.

Buns cTons BBICOKHME YPOBHHU, MBI PEIIMIIM TPOBEPUTH COJEPKAHUE TOKCUYHBIX TSIKEIBIX
METAJIJIOB U OOHAPYKUIIH, UTO COJICP)KaHNE TUTAHA, MBIIIbSIKA U jKelie3a ObIIIO ObI CMEPTEIbHBIM,
ecy Obl YaCTHIIBI OBLIM MPOTIOUYEHBI B OOJIBIINX KOJUYECTBAX MM HAXOIWINCH Obl B PEYHOMN
BoJIe. SICHO, UTO 3TH YACTHIIBI SITOXHU KJIOBHC HECIU ObI 00JE3HHU KaK JIOISIM, TaK U )KMBOTHBIM.

Eme Gonee yauBUTENBbHO OBUIO TO, YTO OHM MOKa3bIBAIM HEOOJBIIYIO PATHOAKTUBHOCTH, —
COJIEp’KajoCh ypaHa W PaJMOaKTUBHOTO TOpHUS B JeciTh pa3 Oousibllle, 4eM B YacTHIaX Ha
noBepxHocTU. CaMbIM K€ yIUBUTENBHBIM 0Ka3aJ0Ch TO, YTO, CPABHUBASI YACTUIIBI ATIOXH KIIOBUC
C YacTULIaMU C JAPYTUX MECT, Mbl HAllUTH TOJBKO JIBa Takux Mecta — Kanaga okosno Benukux
o3ep u Jlyna! Ecnu pe3ynbTarhl aHaan3a BEpPHbI, TO KaKMM 00pa3oM yacTuilsl u3 Kanaael wm ¢
Jlynbl okazanuce a ApuzoHe? MeblI Torjja He MOIJIM OTBETUTH Ha 3TOT BOmpoc. OJTHO BpeMsi MbI
IpEIoiaraiy, YTO COCTaB YacTUI[ MOXKET ObITh aHAJIOTUYHBIM KaKHUM-HUOYIb METeOpuTam, HO
3TO OKa3aJloch HE TaK; OHMU ObLIM OYEHb Pa3HbIMH. DTO ObUIO COBEPIICHHO HEOXKHIAHHO, U MBI
HE 3HaJIM, YTO U 1yMarTh.



BnoGaBok, korja Mbl MCCIEIOBAIM MAarHUTHBIE YaCTHIIBI MOJI MUKPOCKOIIOM, TO OOHAPYKUJIH
XOpOLIO OTIIOJMPOBAaHHBIE MATHUTHBIE c(hepbl, TOUYHO TaKue ke, Kakue ObLIM HaleHbI B [ 3iiHN.
OHM HaXOIWIIUCH TOJBKO B CJIO€ TIOXH KIOBUC — BBILIE M HUXKE F0C ObUTO coBceM Maino. Ctob
XOpOULIO OTHOJIMPOBAHHBIE CQepbl MOryT C(HOPMHUPOBATHCA TOJIBKO IIPU TEMIeparypax B
HECKOJIBKO ThICAY TpajaycoB, M OHH OOBIYHO TIPOHUCXOISAT OT METEOPHTOB, KOTOpHIE
OoOpyIIMBAIOTCS Ha 3€MJII0 MM B3pBIBAIOTCS B BEPXHHUX CJIOSAX arMoc(epbl. DTO HE COBCEM
COBIMAJAJ0 C HAllel TEOpPHEH, MOCKOJIbKY MarHMTHbIE YacTULbl U3 Mappeli-CripuHre He uMenu
OIPECICHHBIX NPU3HAKOB BHE3EMHOI'O IIPOMCXOXKICHHUS, €CIIM HE CUUTATh COBIAIECHUS COCTaBa
C JIyHHbIMH yacTuiiaMu. Ham Ob110 HescHO, OTKya cepbl MOSBUIUCH U 10 KAKOW MPUYMHE OHU
IUTABUJIACK.

PAITMOAKTHUBHBIE 3YBbI 1 KOCTHU

[TockonbKy MBI OOHAPYXKWJIU PAAMOAKTUBHOCTH B [ '3ifHM, mo37HEe s BEpHYJCS B TackoH co
cueTunkoM [eiirepa, 4TOOBI cjenaTh HECKOJBKO TecTOB. VHorga mnorpedeHHble KOCTH
NPUTATUBAIOT PAJMOAKTUBHBIE MHUHEPAJbl, O3TOMY s JOroBopuicsi ¢ BaHcom m OBeperrom
JluHacH, eme OJHUM 3acilyXEeHHbIM MpodeccopoM B OTCTaBKE YHHUBEpcUTETa ApHU30HA,
MIPOBEPUTH B OOMIMPHOM KOJUICKIIMH YHUBEpPCUTETAa KOCTH ¢ Mappei-CnpuHre u Jpyrux MecT
PaCKOIIOK 3MOXH KJIOBUC, 0COOEHHO KOcTH MaMoHTa. Korja st yBuaesn 3yObl U KOCTH, MHE Cpa3y
OpocuIIoCh B ria3a, YTO Ha MHOTUX KOCTSAX ObUIM TEMHbIE MSATHA, 0OBIYHO Ha OJHON CTOPOHE.

Korna st cnipocun Banca 00 3TUX misiTHaX, OH MOATBEPAMII TO, YTO S TIOJJ03PEBANT; YepHAsi CTOPOHA
9TUX KOCTEH Kacalach «UYEpPHOTO IIOKphIBaja», a He3alaykaHHas CTOPOHAa HAaXOAWIACh
MTOJHOCTBIO B IIECKE.

B nepByto odepenb st mpoBEpHII KOCTH M 3yObl MAMOHTA € MTOMOIIBIO JIETEKTOpa pajgualuil — H,
KaK S M OXHUJaJl, KOCTH 3MOXHU KIIOBUC MOKAa3ady HEOOJBIIYI0 paAHalli0 — HO TOJIBKO Te€,
KOTOpbIe Hecnu Ha cede msaTHa. OcTanbHble KOCTH HE OBUIM pPaJMOaKTHBHBIMH. Y CTAHOBUB 3TOT
¢axT, s cHOBa MpoBepuII 3yObl U KOCTH, KOTOPbIE UMENH MSTHA U KOTOpbIe UX He uMmenu. To, 4To
s1 0OHAPYKWJI, OBUIO CTOJIb YAUBHUTEIBHBIM, YTO MIOHAYALY S B 3TO HE MMOBEPHIL.

CropoHa «IOKpbIBasIa» Obl1a Oosee paguoaKTUBHOM, YeM apyras. UToObl OBITh YBEPEHHBIM, 5
HECKOJIBKO Pa3 MPOBEPUIT 3yObl, M KaXKBIH pa3 MOIydall OMH U TOT e pe3yabTaT. bpuio sicHO,
YTO PaJHMOAKTUBHOCTH CBSI3aHA C «TIOKPBIBAJIOM» M YTO €€ He OBbLIO B OKPYKAIOLIEH cpene nepen
BO3HHKHOBEHHUEM «IIOKPBIBAJIa» 13 ThICSAY JIET Ha3aA. DTO MPEKPACHO COOTBETCTBOBAIO HAIIUM
TECTaM MarHWTHBIX YacTHII, TaK YTO TaiHa PaJUOAKTUBHOCTHU JOJDKHA UMETh Ty XK€ MPUYMHY,
9TO U TaliHA MarHUTHBIX YaCTHII.

Ho 310 ObIT NUIIL TEPBBINA CIOPIPHU3, KOTOPBIH MPUHECTO «ITOKpbIBAIOY. Clenyromuil mpuHec
TECT, KOTJia s IPOBEpPsI 3yObl HAa CO/IepKaHUE MeIbUaillinX MarHUTHBIX yacTull. Ecinu B 00bekTe
NPUCYTCTBYIOT KakHe-TMOO MarHWTHBIE MaTepHalibl, MAarHUT Ha BEPEBOYKE IOBEpHETCS U
IOpUTAHETCA K HUM. VI MMEHHO 3TO M CIydmioch ¢ 3y0amMu. MarHur BsulO NMOBEPHYJICS, YTOOBI
OPUIMITHYTh K 3y0aM B HECKOJBKHUX MECTaxX; 3TO CIYYHJIOCh TOJBKO HAa CTOPOHE «ITOKPBHIBAJIA.
Y AMBNIEHHBIH, S TOBTOPWII ATOT TECT HECKOJIBKO pa3 Ha MHOTUX 3y0ax, U BCerja MoJjiydas OJIuH U
TOT *e pe3yabTar. CTOpOHa «IIOKpbIBajia) ObLIa MAarHUTHOW M PaMOAKTHUBHOM, a CTOpoHa 0e3
«IIOKpBIBAJIa» — HET. JTO MPEAINoNarano, 4YTO YBEIWYCHHE DPAJUOAKTUBHOCTH U PE3KOE
BO3PACTaHME YMCIIa MAaTHUTHBIX YaCTHUI] KaK-TO CBSI3aHO ¢ «COOBITHEM.

SIMA C OTPABJIEHHOM BOJIOI?

«YepHOe OKPHIBAJIO» TIPUHECIIO €Ie OJUH CIopIpu3. BaHC caenan HeCKOIbKO TECTOB, KOTOPHIE
MoKa3alid, YTO «IOKPBIBAJIO» MOTJIO BO3HUKHYTH OT BOJIOPOCJCH. MBI 3HaeM, YTO BOJOPOCIH



MOTYT pE€3KO pa3pacTaThCs, YHUUTOXas pbl0y M MOPCKHX >KUBOTHBIX. KpacHBI NpHIUB BO
®nopuie SABISETCA XOPOIIUM MPUMEPOM CMEPTOHOCHOIO BIMSIHUS Bojopociend. Muorma on
BHE3AITHO BBIXOJUT U3-T10J] KOHTPOJIS OKOJIO TAaKUX rOpoA0B MEeKCUKaHCKOIo 3a1uBa, Kak Tamma
n Cenrt-IlutepcOepr. bricTpo mpuOBIBaIOMMI MPUIUB OCTABISET TOKCHHBI BOIOPOCICH, U
MepTBad p516a 3&6HBaeT MCJIKOBOJHBIC 3aJINBHI. I/ICCJIC,Z[OBaHI/IH II0Ka3ajld, 4TO €CTh HCCKOJIBKO
IPUYMH, IO KOTOPBIM YHUCIO MEAY3 PE3KO YBEIWYHBACTCS; K MpUMEpy — TeIjas BoAa WU
0OJBIIOE COJEp’KaHUE MUTATENBHBIX AJIEMEHTOB, OCOOCHHO jkene3a. MBI pacCyauiId, 4YToO,
MOCKOJIbKY MarHUTHbIE YaCTHIIbI COJAEpKAaT MHOTO jKelie3a, OHU MOTYT BbI3BaTh YBEIUYEHUE
KOJIMYECTBA BOAOPOCIEH, KOTOphie W CHOPMUPOBATN «UE€PHOE MOKPHIBAIO», KaK B Clydae C
KPAaCHBIM TMPHJIMBOM. JTO MOKET TaKXE MPOU30MTHU M B CBEXKEH BOJAE, KOrJa CHUHE-3€JICHBbIE
BOOOPOCIIN MPOU3BOAAT CHUJIbHBIC TOKCHHBI, PA3pPYIIUTCIBHO I[CﬁCTByIOH.IHC Ha nedenb. OHHU
CIOCOOHBI YOUTH TaKUX KPYIHBIX KUBOTHBIX, KAK KOPOBBI, BCETO Yepe3 HECKOJIbKO MUHYT IOCIIE
TOr0, KaKk TOKCHUHEI IOIIaAyT B OpraHu3M B mammu AHU 3TH BOAOPOCIIM BPEMCHAMH CTAHOBATCA
CephEe3HON MPOOJIEMON IS BJIAJIETBIIEB CKOTA BO BceM Mupe, Bkitodas Coequnennbie [TaTsr,
Kanany, Kuraii u Asctpanuto.

AHanu3 BaHca XMMHYECKOro COCTaBa «IIOKpbIBaja» SICHO IOKa3bIBAET, YTO B AMOXY KJIOBHC
OBLIO pe3Koe pacmpocTpaHeHue Bojpopocied. Ecmm 310 Tak, Torma Boaa JoikHa Oblia
COJIep/KaTh TOKCHHBI BOJOPOCIEH, TOYHO TaK €, KaK MECTHbIE IPYZAbl COJEP/KaT TOKCHHBI B
HaIlM JHU. TOKCHHBI pa3jaraioTcs B TEUEHHUU MECALEB, TaK YTO BCE WX CIIEIbl TOJKHBI ObLIN
JTABHO HWCYE3HYTb, HO MHE BC€ K€ OBLJI0O MHTEPECHO, HE OTpaBWja JIM JIIOJEH M KPYIMHBIX
JKUBOTHBIX AMOXM KIJIOBUC SJOBHUTAasl BOJA M3 TOKCHHOB BoJopociieil. YToObl HalTH OTBET, MBI
IpoBeNM MOUCK M oOHapyxuiu padory bpayna u Ildeiidpdepa (2002), B koTOpol M3y4aercs
aHaJOTMYHAasi BO3MOXKHOCTh B o3epe B Hoitemapk-Hopn B I'epmanuu. B sTom mecre ObutH
HaWJIeHbl CKEJEThl KUBOTHBIX PA3JIMUYHBIX BHUJIOB MPU MACCOBOM BBIMUPAHUM, KOTOPOE MUMENO
Mecto 150 Teicau et Hazaa. Pacciemys, 4TO MOIJIO MPUBECTH K CMEPTH JKMBOTHBIX, YUEHBIE
3aro/103pUIIN TOKCHYecKre Boropocin. Kak M 0kuaanoce, Mpu aHaJU3€e OCaKOB B 03epe ObLIH
HaliZIeHbl pa3HOPEUMBHIE XMMHUYECKHE MapKepbl TOKCHHOB. MccienoBaTenu 3akiIIOUMIM, YTO
OTpaBJICHHAs BOJ]a YOWJIA THICSYH JKUBOTHBIX.

A 4YTO HacyeT >KMBOTHBIX JICIHMKOBOTO mepuoja? MoOrio TOKCHUYECKOE «UYEpHOE MOKPBIBAJIO»
OBITh TIPUYMHOW TAaMHCTBEHHOW ruOenu? Mcuesnu M OrpoMHBIC >KHBOTHBIC HM3-3a TOTO, YTO
Uik BOAY € BBICOKUM COACPIKAHUCM fAa U3 BO,Z[OpOCJIeﬁ, WK U3-3a TOKCHMYCCKHUX MCTAJIIIOB,
BpOJ€ THUTaHAa WM MBIIIbAKA, WJIM >K€ BBIMUpPAHHE MPOU3OLUIO U3-3a BBICOKOH
pannoakTUBHOCTH? MBI 3HAeM, UYTO «4YEPHOE MOKPHIBAJIO» TMOSBWIACH Ha OOLIMPHBIX
tepputopusix CeBepHoit AMepuKH (IMMOYTH TOYHO) 13 THICSAY JIET Ha3aa BO BPEeMsl, KOTJIa KPYITHBIC
JKUBOTHBIC BBIMEPJIA, U YTO «IIOKPBLIBAJIO» PCAKO HAXOIAT B CJIOAX IMOCJIC 3TOTO BPEMCHU U HO
Hero. Eciu «IIOKPBIBAJIO» HeﬁCTBHTeﬂbHO OTPaBUJIIO HCKOTOPBIX KWBOTHBIX, 3TO COBIIAAACT C
TPEThEH IHUPOKO PACHPOCTPAHEHHON TEOpHEH BBHIMHUpPAHHUS >XHUBOTO — TEOpHUEH OOJIe3HH,
COIJIACHO KOTOpPOW HEKOTOpbhle OOJEe3HM — WM, B JaHHOM Clly4yae, siibl, — yOwiu
orpezieNieHHbIe BUABI )KUBOr0. MoKeT ObITh, 3TO HE TJaBHAs MPHYMHA, HO OHA MOTJa OKa3aTh
CBOC BJIUSHHC.

B nro6oMm ciydae, nmaxke eciau Teopusi OOJNE3HU SIBISETCS BEPHOM, BCE K€ OCTaeTCs HEMajo
3arajiok: MOYEMY SIIOBUTOE «UYEPHOE IMOKPHIBAJIO» BHE3AMHO MOSBWIOCH MO Bceld CeBepHOM
AMepHKe B OJHO U TO € BpeMs, M 4TO Ha 3emie (WIH B KOCMOCE) SBUJIOCH MPHYMHOU €ro
nosiBneHus? Hanbosiee BeposiTHO, YTO B3PBIBHON POCT BOJIOPOCIICH B JIGTHUKOBBINA MEPHO]] KaK-
TO cBsi3aH ¢ «CoOBITHEM.

YUTO CHEJIAJIO OTO?



B nenoM Mbl Tenmepp MMEEM XOpolllee MPEACTABIEHHUE O BCEX TPEX TEOPHUSIX HCUE3HOBEHHUS
JOJIeH ¥ KPYITHBIX JKUBOTHBIX — YPE3MEPHOM OXOTHI, X0JI0Ja B 00JIe3HEH, — BO BpeMs, KOraa
noru6mna «bomnpias Dnousa». BepHa mu oHa U3 3TUX TEOPHUI MITH K€ HA/I0 UCKATh COBEPIIEHHO
HOBOE 00BSICHEHHE? YBEpPEHHBIN OTBET HAa ATO MBI AaTh HE MOXeM, Bce, 4To MbI 3HaeM, Tak 3TO
TO, 4T0 B Mappeli-CripuHre y Hac €cThb CBUAETEILCTBA B MOJIb3Y BCEX TPEX TEOPHil, U BCE OHH,
MIOXOXE, CBA3AHBI C «YEPHBIM MOKPBIBAIOM», KOTOPOE, B CBOIO OYEpPENb, BUAMMO, CBSI3AHO C
MarHUTHBIMH 4YacTuiiaMu. M Bce Oombllie MyTh K pa3rajike TallHbI BUIUTCS UMEHHO B HUX. Ham
HYKHO OMPEIENINTh, OTKY/1a OHHM MOSIBWJIMCH U KaK OHU nonaiu B Mappeit-Cripusre.

HOBBIE, I HE TOJIBKO, KJTFOUYM K PASTAIKE TAMHBI

* TanHCTBEHHOE «4YEpPHOE MOKPBIBAIO», HAWIEHHOE HAa MHOTMX MECTaX pacKoOloK B
Coenunennbix HlTtarax, Mekcuke u Kanazie 4acTo moKphIBaeT KOCTU MOTHOIINX KUBOTHBIX.

* Cpasy nocine «CoObITus» 13 ThICSY JIET Ha3aQ KIIMMAT CTaJl BJIQKHBIM U OYCHB XOJIOIHBIM.

* MarnutHble yacTuilbl U3 MappedT-ClipuHr XMMHUYECKH CXOJHbl C YacTUIlaMU W3 [ 1HHH,
HaXOJAIIMMHUCS OT HUX Ha paccTosiHuU B 1500 Muib.

* B Mappeii-CnpuHrc uMeeTcst HOBBIIIEHHOE KOJIMYECTBO APEBECHOIO YIS B CJIOE, CBSI3aHHOM C
«CoObITHEM.

* EcTp HCKOTOPBIC CBUIACTCIILCTBA, T'OBOPAIINUC, UTO «UCPHOC MOKPBIBAJIIO» HEKOrAa COACPIKAIO
OITIACHBIC TAXKCIIbIC MCTAIJIbI 1 TOKCHUHBI.

*3y0bl MaMOHTOB, OTHOcsIKecs Ko BpeMeHH «CoOOBITHS», WMEIOT MAarHUTHBIE U
paAMOaKTUBHBIE CBOMCTBA TOJIHKO HA CTOPOHE C «UEPHBIM IMOKPBIBAIOMY», YTO MPEAINOIAracT
CBSI3b 00pa30BaHUs «IMOKpbIBaia» ¢ «CoOBITHEM.

4. OxoTa 3a MAaMOHTaMU
CIEAY A JOTI'AJKE

Koraa mbl ¢ cynpyroii Bonuid B NaBUJIbOH BBICTABKM MUHEPAJIOB U JAparolieHHOCTeW B TackoHe,
Apu3oHa, s cpa3y 3aMEeTHJI JBE BEIIM: METECOPUT Pa3MEpPOM C OOJIBIION TEIEBU30p M KPUCTAILI
aMeTHCTa BeJIMYMHON ¢ BaHHYI0. HO MeHs 3T0 He 3auHTepecoBasio — 51 OBUI 3/1€Ch Ui KOE Yero

JPyTOTO.

Bce »To Havanock HECKOIBKO MHEH Hazaa. Mos cynpyra jqro0uia BeICTaBKy B TackoHe, TOTOMY
YTO coOupasia HEOObIUHBIE W JparoleHHble KaMHH. Kaxnplii roji oHa yroBapuBajla MEHS
IIOCETUTh BBICTABKY, M KaXKJbI IOl 1 OTKA3bIBAJICS: HA HEH OBUIO CIMIIKOM MHOIO Hapojaa u
0XpaHHUKOB. OTKIIOHMB €€ MpHUIJIAlIeHUe B OYEPEHOM pa3, st Hayall KojeOaTbes, MOCKOIbKY Ha
HOCJIEIHEH BBICTABKE, YTO s IMOCETHJ, s BUJEN IIKad, 3alOIHEHHBIH SIIMKAMU C OMBHIMHU
MaMOHTOB. J[yMasl O )KEJIE3HbIX YaCTHULaX, BPE3aBIIUXCS B KPEMEHb HAa MECTE PACKOINOK B I 3iiHY,
1 MOJyMaJl, He Hally JIM 51 aHAJOTMYHBIX CBHMJETEILCTB B OMBHAX. OJHAKO B KOHIIE KOHIIOB
peLInI HUKY/1a HE €XaTh, IOCKOJIbKY BO3MOKHOCTh HAUTH UTO-IMO0 ObLIA MpeieIbHO Majla.

3areM BO MHE YTO-TO NMEPEMEHMIIOCH, U 51 IOYYBCTBOBAJ HEBEPOSITHOE JKEIAHUE OTPABUTHCS Ha
BbICTaBKY B TackoH. OOBIYHO s CIIEIYI0 KPAaTKOBPEMEHHBIM MOPBIBAM, BBI3BAHHBIX MHTYHUIIUEH,
IIOCKOJIBKY OHHM 4acTO IPHUHOCAT Xopommue Imiuofel. Korma y MeHs BO3HHKIO COMHEHHE, YTO
[O€3/IKa MOXKET MPHBECTU B TYNHK, BCIIOMHHJIACh JIOOMMAasi MOTOBOpKa Moero yuutens: «B
HayKe TYNHK ABJIAETCS MPOCTO MECTOM U1l U3MEHEHHS HAIIPABICHUA».



Ha BricTaBke s HampaBwWIICS B pa3jiel UCKONMAEMBbIX, Mojaras, 4To €CJIi MarHUTHbIE YacTHUIIbl U
COXPaHWJIUCh, TO UX MOXKHO HAMTH B OMBHSIX WM POTrax — EAMHCTBEHHOM, YTO YTO MOTJO
COXpaHUTHCS MO mnpoiuiecTBUU Thicsiuenetuit. Kaxnpiit ron «Kanaga ®@ocn JIta.» otnpasiser B
Tackon u3 Kanrapu, npoBuHiust Anb0epTa, TOHHBI OMBHEH MaMOHTOB, U TTIOTOMY sl HAaITpaBUJICS
K mKady 3Toil koMmnanuu. Jlaxe ecnu s He HalIy HHYETO IOJIE3HOTO, TO MO KpailHEH Mmepe
03HAKOMJIIOCh C 0Y€Hb HEOOBIYHBIMH HCKOIMIAEMBIMHU, APAroleHHOCTSIMH, U METEOPUTAMHU.

YV mxkada ¢ OWMBHIMH aCCHCTEHT IO TmpoaaxkaM oObsicHwI, urto «Kamama docm JItm»
UMIIOPTUPYET B TOJ HECKOJIBKO OMBHEH ¢ AJsiCKH, a Oosblas yacTb OuBHEH Haiinena B Poccun.
CotHu neT KopeHHbIe Hapoabl CHOUpH Jenany BBHITOIHBIN OW3HEeC, U3BJIeKas OMBHU W3 BEYHOU
MEp3NI0oTHl M TpojaBas ux 1o Bcemy Mmupy. Ilocme toro xak B 1986 romy Obina 3amperieHa
TOPTOBJISl CJIOHOBOM KOCTBIO, YTOOBI 3aIIUTUTHh CJIOHOB OT MCTpeOJeHUs, TOProBis ¢ Poccueit
3HAUUTENBHO BO3POCTA, TTOCKOIBKY XK€ MIPH TOM, YTO OMBHSAM JECATKHU THICSY JIET, 10 HUM TaK
K€ JIETKO pe3aTh, Kak 10 CJIOHOBbIM OuBHsAM. I[locme Toro kak il pe3bObl  cTau
HCIIONIb30BAaThCS OWBHM MaMOHTOB, IOTOJIOBbE CIIOHOB B AQpHKE BOCCTAaHOBHIOCH. Takum
o0pa3oM, MO HEOOBIYHOMY MOBOPOTY CYAbObI HMCUE3HYBIIME MAaMOHTBI — POJCTBEHHUKHU
COBPEMEHHBIX CIIOHOB — IMOMOTJIH U30€XKaTh HCUE3HOBEHUSI CBOMM «JIBOIOPOIHBIM OpaThsim.

OT pycckux ucciefoBaTeneil, U3y4aBIIuX OTAaJeHHble yronku CuOHMpH CTONETHs Ha3aja, 10
HAIIero BPEMEHM JOLUIA OJHA JIETeHJa. JTHU JIIOIU BIEPBBIC BOIUIM B KOHTAaKT C JOJIAHAMH,
MECTHBIM OXOTHUYBUM ILIEMEHEM. [[0JIraHbl IpeaynpeKIaiu MyTEIIECTBEHHUKOB, YTO T€ MOT'YT
BCTPETUTh TMTAHTCKUX KPOTOB, KOTOPBIE HE BBIHOCAT COJIHEYHOTO CBETA M CBEYKErO BO3IYyXa;
CJlydaifHO OKa3aBIIMCh HA MOBEPXHOCTH, OHU HeMeIeHHO norubatoT. Koneuno, uccnenosarenu
3aMHTEPECOBAINCH TMTAHTCKUMM KPOTaMH, Hajleach HailTh 3dekTHble sx3emnspel. Korna onu
HOMPOCWIIM JIOATaH TOKa3aTb UM MEPTBOTO KpOTa, T€ MOKA3ald ropbl U3 JJIMHHBIX pedep u
KOCTEH HOT, 4TO MPOU3BEJIO Ha UCCIIeoBaTeNel 00JbIIOe BIeUaTICHHE.

Ora 3arajka npuooperna HeoKUAaHHBIA TOBOPOT, KOTIa TOJTaHbl B3sUIM UCCIIEIOBATENCH B CBOIO
NajJaTKy, 4TOObI IOKa3aTh UM JJIUHHBIE M30THYTbIE 3yObl KpOTOB; HCHOJNb3ysd HX, OHH
«IIpOPBIBAJINCH» CKBO3b 3eMit0. K cBOeMy YAMBIIEHHIO, MCCIEN0BATENN IMOHSIM, YTO «KPOT»
umeer OMBHM cioHa. OAHAKO, CKOJIBKO HU CTApallUCh, OHM HE CMOITIM YOEOUTh JIOJraH, YTO
OMBHM TpUHAAJIEKAT HE KpoTaM. JlOJNTaHbl JHIIb CMESJIMCh, KOTJAAa MCCIEIOBATEIH MbITATHCh
ONMCATh OTPOMHBIX, CEPBIX, MOXHATBIX JKUBOTHBIX C OIPOMHBIMHM CBHCAIOIIUMHU YIIAMH U
JUIMHHBIMH HOCaMHM, OITyCKAIOIIMMHCS TO CaMOW 3eMJIM; UM OoJiblile HpaBWJAch JIETE€HAA O
KpOTax.

ANWKA C BUBHAMU I'NI'TAHTCKHNX KPOTOB

ACCHCTEHT MO NpojakaM IO3BOJMJI MHE OCMOTPETh BCE «KPOTOBBIE» OMBHH, KOTOpBIE Y HETO
uMenuch. bospias ux gacTe pacnosaranack B cBOOOIHOM KOMHaTe MOTeNs. Boiiast B KoMHATy ¢
MHOXECTBOM BOCXMTUTENBHBIX Belled, s Obl1 mpocto omenomieH. Ilon u cronm Obun
3aCTaBJIEHbl OMBHSMHU CIIOHOB U JPYTMMH HCKOINAEMbIMH, YTO 3aTPYIHSIO MEPEIBUKEHHE IO
KOMHaTe. 3/1ech ObUIH 0 MEHbLIeH Mepe TOHHBI OMBHEH. S OKazascs mpocTo Ha ceAbMOM Hebe!

Korma st 00BsICHIII aCCUCTEHTY TIO MPOJaXKaM, YTO UIy OMBHU C MAarHUTHBIMH YacTUIAMU, HA
€ro JIUIIE MOSBHIIOCH BBIPAXKEHUE CICPKAHHOTO BEXJIMBOTO COMHEHHUs. UeCTHO TOBOps, 51 TOXKE
COMHEBAJICS, YTO YTO-THOO Haiify, Bce OBLJIO MPOTUB MEHs, MOCKOJBKY W3 OOJBIIOrO 4YMCIa
OMBHEW — C MarHUTHBIMHU YaCTUIIAMH MOTJIO ObITh HEMHOTO. B MO10 ke 1moJib3y ObIT TOT (akKT,
41O OMBHM CPAaBHHUTEIBHO JIOJITO PA3JIaraloTCs, a 3TO 3HAYWIIO, YTO B KOMHATE JTOJDKHBI OBLIH
HAXOJUTHCSI OMBHU M IOCTATOYHO paHHEero BpeMeHH. Ho 3To elre He 3HaYMII0, YTO 371eCh UMEICs
X0Ts ObI OIUH OMBEHB cO cregamu «COoOBITUSY.



C TpyaoM nepenBurasi TsDKEJIbIE SIIIKUKH, S METOJUYHO IPOCMATPUBAI COAECPKUMOE KaxXAOro.
[{enpix OMBHEH HE OBUTO — OOBIYHO OHHU OBUIM JTABHO PACKOJIOTHI HAa KyCKU B 1-3 (dyTa mimHOM.
BonbmmuacTBO OMBHEH nmeno spibik «VmnoptupoBano u3 Poccun»; HeOOIbIIOE KOIUYECTBO
JOCTaBWIM € AJSICKM, TO€ UX OOHAapyXHMBajJud B INAXTaX 30JI0TBIX IPHHCKOB, BO BpeMs
MCIIOJIb30BAaHUsI MOIIIHBIX BOJSHBIX MyLIEK Ul POKJIAAKU TyHHenel (nm. 4.1).

Wnn. 4.1. BUBHK MaMOHTOB, PaCKOIaHHbIE IIaXTepaMu B AJsacke npumepio B 1890 r.

HWcrounuk: bubmanorexa Konrpecca

Yepes yac WM OKOJIO TOTO S U3YYWJI YK€ TPU UETBEPTH AIUKOB. Huuero He oOHapyxuB, s
Hayaj MOJyMbIBaTh, UYTO TEPSIIO BpPEMs 3ps; 3aT€M IOAHSJ MaJIEHbKMM, HETBEPIbIM KOHYMK
OMBHSL M TOJIOKHJI €ro MOJ SPKUH CBET JiaMIbl. YTO-TO MPUBIEKIO MOM IJa3, W S 3aTaul
nbixanue. Ha oHoi cTOpoHE s yBUIET KPOXOTHbIE MOOJIECKUBAIOIINE YEPHBIC MATHA, KAXKI0€ U3
KOTOPBIX OBLJIO MPUMEPHO B OJHY BOCHBMYIO Ji0iMa B quamerpe. Moriu 3To ObITh MarHUTHBIE
yactuipl? CXBaTUB yBETHMYUTEIBHOE CTEKIIO, 5 MPUCTAIBHO BIJISAEICS B OJIMH Y4acTOK OMBHS,
MIO/IHECS] HA BEPEBKE MOM MAarHUT K 3TOMY Y4acTKy. MarHuT HEMEIJIEHHO «IIPBITHYJ» K YEPHOMY
ISATHBIIKY W 3aCTHUI B MOJIOKEHUH MOYTH IMOJ MPSAMBIM YIJIOM K OMBHIO. Moe cepaue OemeHo
3aKOJIOTUIIOCH.

C apyruM mSTHOM TOJYYHIIOCH TO ke camoe. Koraa st mpoBepsiyi MAarHUTOM COCETHUN YJacTOK,
HUKAKOTO0 OTKJIMKAa He Obuto. TONBKO 4YepHBIC ISITHA HMMEIH JOCTATOYHO JKeJie3a, YTOOBI
OPUTSHYTh MarHut. U s 3aMeTHII elle OJHY CTPAaHHOCTh: KaXK/10€ MSATHBIIIKO UMENI0 KOPUIHEBOE
KOJIBIIO, KOTOPOE BBITIIAICIIO CIIOBHO HAPUCOBAHHBIM. BBUIM JIM YaCTHIBI OYEHb TOPSIHMH,
KOrJia mpoHUKaIu B OuBeHb? UTOOBI OTBETUTH HA 3TO, HAZO OBUIO MPOBECTU OCOOBIN TECT, XOTS
n 0e3 Hero OBLIO ITOX0KE, YTO TaK OHO U OBLIIO.

C HOBBIM 3HTY3Ma3MOM S CTaJl IPOBEPATH IPYTue SAIIMKH. M3ydnB mouTn cembaecsT OONbIINX
00JIOMKOB OHMBHEH, 5, K CBOEMY pa304apOBaHHUIO, HE BCTPETHJ OOJIbIIE HU €IUHOTO OMBHS CO



cJeaaMm MArduTHBIX YaCTHUII. 3TI/I 61/IBHI/I HpGI[CTaB.H}I.HI/I 10 KpaﬁHeﬁ Mepe CCMBJICCAT
MaMOHTOB; TaK 4YTO S HAIlleJ]I YaCTHIEI TOJBKO B OMHOM M3 HUX. HeT coMHeHnsT — Ha AJIICKe U B
CI/IGI/IpI/I HMCHOTCA COTHHU TBICAY 6HBHCI>1, B KOTOpBIX HET MarHuTHBIX YaCTUIll, TaK 4YTO A GBIJI
BITOJTHE YJIOBJICTBOPEH HaxOAKOW. Sl ¢ HeoxoTol oTmpaBisuics B TackoH, OHAKO Moe3aka ceOs
omnpasjana

TUT AHTCKUM YEPEIT

Haiins OuwBeHb, s ToOCHEmWI TOKUHYTh BBICTaBKY B Tackone. OmgHako Moeil cympyre
TpeOOBaIOCh €lIe HECKOJIBKO YacoB, 4YTOOBI IMOCETHTh Mara3uHbl JparoleHHocTeil. Ona
MPEJIOKUIIA MHE eIlle TTIOUCKATh OWBHU, HO ST OTBETHUI:

— 311ech eCTh TOJBKO OJMH MPOAABEI] OOIBINMX OMBHEH, TaK YTO, TTOXOXKE, yaada JJisi MCHs Ha
CETO/HSI 3aKOHYUIIACH; S IPOCTO TOCHXKY U TIOJIOKIY TEOs.

Omna Bo3pa3uia:
— ITouemy ObI Tebe HE MPOTYIATHCA U HE TOCMOTpeTh ropoa? Moxer, Tebe cHOBa rmoBeserT!

S GBI yCTaNIBIM U XOTEJ TOJIBKO OTHpPaBUTHCA 00paTtHO. Ho s 3Ham, uto cympyra Oyaer XOauTh
M0 Mara3uHaM JIParolieHHOCTEH J0NT0; U 4YTOOBl yOUTh BpeMsi, 1 HAIIPABHJIICS B 3aJI HCKOITAeMBbIX
OCTaHKOB C €ro COTHSMHM DSK3eMIULIpOB. B HEKOTOphIX Apyrux KOMHaTax s OOHapyKHI
HECKOJIbKO OMBHEN, HO HA B OJTHOM HE OBLIIO 3aMETHO MUKPOMETEOPUTOB.

Sl moBepHyN 3a Yroya W YBUJEN MAacCHUBHBINM, MOXO0XHH Ha ObIYMI, Yepem Ha CToJie MpOoJaBla
HCKOIIAEMBIX OCTaHKOB. HeckoJIbKO B3BOJIHOBAaHHBIM, sI Cpa3y y3Hal 3TOT Yepen M MOCHEIIHI
BIIepe], 4TOOBI MPOBEPUTH CBOIO JOTAJKY. 3aHSB MECTO OT OJHOTO KOHIIA CTOJIa JI0 JIPYroro,
nepeao0 MHOM JIeKall MCUYE3HYBIIUN B JICAHUKOBBIN MEpHOJ] OM30H C pa3MaxoM POTOB B YETHIPE
¢yra. DTO KMBOTHOE NMOXOJHMJIO Ha COBPEMEHHOro OW30HA, HO OBUIO KpYITHEE: OKOJO CEeMHU
(GyTOB BBICOTOM Ha YpOBHE ILIEY, & €r0 MYCKYJIHUCTOE TEIO Becuio Oonee 2 Thicad PyHTOB —
onuH Om30H oOecmeumn ObI TUIEMs HapoJa JMOXU KJIOBHC OOJBIIMM KOJIWYECTBOM MsCa.
MuniroHbl 3TUX OM30HOB B JIAHUKOBBIN TIEPHUOJT MACTUCH O cTensM oT AHrimu 10 Cubupu u
OT AJISICKH 10 aMEpUKAaHCKUX Benukux paBHUH, MOKa, MPOCYIIECTBOBAB OKOJIO MUJUIMOHA JIET,
OHM BHE3amHO He ucue3nu 13 Teicsd yieT Hazad Bo Bpems «CoObITHs». MHE mpuiuia B TOJOBY
MBICITB: HE OBLI JIH 3TOT OM30H OJHHUM U3 MOCICTHUX OM30HOB, KUBYIIUX Ha 3eme?

BbITanyB yBeNIWYHUTENBHOE CTEKJIO, I HEOPEXKHO HAKIIOHWIICS, YTOOBI HCCIENOBaTh Yeperl,
CTapasch MpU ITOM He MpHUBJIeKaTh K cede BHMMaHUA. COIHEUHBIH CBET OsiecTen Ha riaJkon
KOCTH, TaK YTO Jlajiee HEBOOPYKEHHBIM IJIa30M sl CMOT pasMJIsAeTh OOJIbIINE YepHbIE TPAHYIIBI,
3acTpsBIIME B pore. S JocTan MO MarHuT Ha BEPEBOYKE; KAUHYB €0 OKOJIO OJTHOTO OOJIBIIOro
YEPHOTO MATHA, s MOYYBCTBOBAJ, KaK PE3KO HAMpAIJIaCch BEPEBKAa, a MarHUT IPUIUI K KOCTH,
Jake HECMOTPS Ha TO, YTO B ATOM MECT€ pOor ObLI HAmpaBlieH BEpTHKalIbHO. SICHO — uYepHoe
ISITHO COZEp KalIo Xkene30. MHoro xene3al

Hccnenys METAITMYECKYIO YACTHITY C TIOMOIIIBIO YBEIMYUTEIBHOTO CTEKIIA, 1 OOHAPYKHII, UTO, B
OTIIMYHME OT KENIe3HBIX YacTUI[ B OMBHE MaMOHTa, dTa yacTHla Oblua Ooliee HEPOBHOW U C
OOJIBITUMHU YTJIaMH, CJIOBHO TOBEPXHOCTh METEOpUTA. B CBETE COJNHEUHBIX JIy4ed s TakKe
3aMeTHUJI KPAacHOBAThIC IMSATHA BOKPYT YacTUIBL. OJTO OBUI €mie OJWH 3HaK TOTO, YTO OHa
COJICPKUT MHOTO JKeJjie3a M TIYOOKO BOIIIO B KOCTh. KpacHO€ MATHO TOBOPHIIO, YTO, CKOpPEE
BCEro, YacTHIlAa MPOHUKJIA B )KMBOTHOE NPH €T0 XU3HU. S MOCHIENmHO UCCIeA0Ball OCTAIbHYIO
YacTh Yepera W Hailea YeThIpHAAIaTh MarHUTHBIX YacCTHIl, 3aCTPSBIINX B HeM. Bce oHmM ObLIM
Ha BEPXHEW CTOpPOHE — HM OJHOW BHHU3Y WIM B caMOM ueperne. MIMEHHO 3TOro u ciemyer



OKU/IaTh, €CIM >KUBOTHOE OyKBaJIbHO OOMOapAMpYyeTCsi MUKPOMETEOPHUTAaMH C BBICOKOU
CKOPOCTBIO.

S yxe 3Han, 4TO JOJDKEH MPHUOOPECTH ATOT 4Yeper W MPOBEPUI TaOIMYKy C IEHOW. DTO
0OKa3ajJIoCb AOPOro — HE IO CpCACTBaM, KOTOPLIC 4 BbIACIUII HA UCCIICAOBAHUA, HO, HACACH Ha
CKUIKY, s TOBEPHYJICS K HaxoAsleMycs MMOOJU30CTH MPOJAABIy M CIPOCUJ, HCIOJb3Ys
JATUHCKOE Ha3BaHUE!

— CKOJIBKO BBI 3a1IpocuTe 3a uepen Bison antiquus?

— OH npojaH, — OTBETHJI MPOJAABEI] C HEKOTOPHIM HEMEIIKUM aKIeHTOM — KTo-To mpuobpen
€ro He3a/10JT0 J0 TOTO, KaK Bbl IPUIILIH.

51 Ot moTpsiceH. MeHs 0XBaTUIIO TITyOOKOE OTYAasTHUE, KOT/Ia 51 OTJISAIeNl Ha PEIKOe COKPOBHIIE
Ha CTOJIe, KOTOPBIM s He Oyny 061anaThk. C TpeBOTOM sI BBIMAIIIIL

— V¥V Bac ecTh 4T0-HUOY/b emie? Wnm, MOXKeT, MOKyIaTeab YCTYIUT €ro MHE?

— Her, oH mocneanuii, 1 3TO penkas HaxoaKa, — OTBETHI pojasel]. — [lokymarens nmpuodpen
ero Jys cBoero KiaueHta. — llodyduB OTKa3, s MOJOILIEN K 3TOMY OOBIYHOMY Yepery, 4TOObl
B3TJISTHYTh HA HETO B MOCJIEIHUN pa3, U C TOPHKUM COXKaJIEHUEM ITOOpE MPOYb.

S mporen okono ABanuaTH (yToB, KaK BIPYT B MOEH rojiOBE NMOSBMUJIACH BHE3AIHAsi MBICIb:
BO3MOXHO, MHE HE€ CIEAYEeT cIaBaTbCi CTOJb OBICTPO; MOXKET, YAAcTCsl YOEeOUTb HOBOTO
BJaJeNblla MPOAaTh MHE depen. I ormpaBmiics oOpaTHO B 3aj, Kak pa3 B TO BpeMms, Korja
YEPHOBOJIOCHIN MY)KYMHA ITOAOUIEI K TPOJABILYy U CIIPOCHIIL:

— Moii uepen Ou3oHa TOTOB?

Kakas orpomHas yjgava, moaymar si, iepeio MHOM caM BJaJiesiel] yepera.

He ycmen st uTo-TO cKka3aTh, KaKk MPOJaBel] MoKa3all nepes co0oii U MpOUu3HeC:

— 1 ynakoBa ero u IpuUCTaBUI K CTCHE.

OH mpormen BHepea, HO HE K Yepery Ha CToje, a K OONbIIOMY MakeTy y MPOTHBOMOJIOKHOU
CTCHBEI. B HG,Z[OYMCHI/II/I A Ha6moz[an, KaK npoz[aBeu IIOOH ST CBepTOK 1 BBILICJI U3 3aJia. H IIOHAI,
YTO MPOIABAIUCH JIBa ueperna!

Sl mocmeniHo mokasa Ha CTOJI M CITPOCHJI TTPOJIaBIIa:

— DTOT uepen JyIsl TPOAAKH?

— UYepen bison prisons? Jla, — orBetun oH.— Ho Oosbme Her Bison aniiguus. OH B3sit
TIOCJIC/THETO.

Priscus! Antiquus! I rpomMko paccMmesics, K WM3yMJICHHIO TpojaBia. J[Ba BeIMEpIIUX BHIA
6H30Ha BBITJIAACIIN MMOXOXUMHU, U A CIIyTaJl JIATUHCKOC HAa3BAHUC. C 60.HBH_II/IM OGH@I“IGHI/IGM s
COTJIaCHJICS HA YMEHBILICHHYIO 1IEHY U 3a0pai uepen BeIMepIero 0uzoHa ¢ mereopuramu. Korma
s MICHT Has3ad CO CBOMM «IIPU30OM», TO pPasAyMbIBAJI Hal HGO6BI‘-IHBIMI/I COGBITI/IHMI/I AJHSA N
«yJllaueit», KoTopas cbirpaja KJIO4YeBYIO posib. Benb He XoTen moHayaly exarth B TackoH, He
XOTEJI OCTAaBaThbCsd B HEM ITIOCJIC HAXOAKHN 6I/IBH$I U IMOYTHU OTKasaJICAa OT HpI/IO6peTeHI/I$I qcpera.



OI[HaKO 0 KaKOMY-TO HAWTHUIO, MOCMY U MoOeHn KCHBI, 1 HaIICI ABa 6OJII>H_II/IX npeamMera ¢
MHKPOMETEOPUTAMH. ITO ObUT BEJIUKOJICITHBIN JICHB.

ITYTEIIECTBHUE B KAJII'APA

V3Has, uro «Kanana doca JItn» B Kanrapu nmeer ToHHBI OUBHEH, 51 HECKOJIBKUMH JTHSIMH TI03KE
BBIJICTEN TY/a, HA/IESCh HAMTH YTO-HU-Oy/Ib emmie. ToproBelil areHT moka3an MHE OYeHb OOJIBIION
OuBeHb U3 AJSICKH, KOTOPBIM BBHITJIANET BechMa obOemaromie, OgHaKko 3TOT OMBEHb OKas3alics
OUHUILEHHBIM U OTIIOJMPOBAHHBIM, YTO ISl MOMX II€JIe He roauiiock. [Ipoiecc ouncTku yaanms
TEMHYIO0 BHEIIHIOIO MOBEPXHOCTh, TaK YTO TECThl C MArHUTOM HE MoKa3anu Huyero. [loka s ¢
YIUBIEHUEM PA3TIISAIBIBAN TOT HEPACKOJIOBIINICS OUBEHb, TO BCIOMHII O «bombInoi Dmonsey
W pelIui, 4TO 3TOT MAaMOHT TOXKE€ JOHKEH MMETh MMs. S Hauan Ha3bIBaTh MpO ce0s MaMOHTa
«bonbioi D1, X0Tsl, YeCTHO TOBOPS, I HE UMEN MPEACTABICHUS, K KAKOMY OJIY TPUHAJICIKUT
9TO KUBOTHOE.

HeoOpryabiM ObIIO TO, yTO Ha OuBHe bonbmoro Dna OBUIO HPUMEPHO C TOJIIHOKHUHBI
HEOOBIYHBIX IMATECH UIMNTHYECKOH GopMbl. [Ipruem npu >KU3HHU KUBOTHOTO 3TH OTMETKH OBLTH
cBepxy. JDKOH cka3an MHe, YTO TMOHadalxy OMBEHBb COZep:kKajl MHOTO JIbIp, U YTO B IIpOLECcCe
HOJMPOBKU HX yIaJOCh yOpaTh, HO OKPYIJIbIE CIEABl OCTAIMCh. DTO MOTJH OBITh OTBEPCTHS OT
yIapoB: TeM HE MEHee, KOorja s MpOBEpWs MNSATHA MarHUTOM, TO HHYEr0 HE OOHapYXHII.
HeoxoTHO U ¢ pa3oyapoBaHUeM S IPUCTYMIII K HCCIEAOBAHUIO APYTUX 00pa3ioB OMBHEN.

Ha npoTskenun qByx JOATHUX JAHEH 5 Jenai TSHKEIYIo U TPA3HYIo paboTy, COPTUPYS U HCCIeays,
Ka3aJoch, OECKOHEUHBbIC MATHAALATh TOHH OuBHEH cioHoB. Camoe Xyxmiee ObLIO TO, YTO
HU4Yero He Haxomwil. OOeCKypaKeHHBIN, S yKe coOupayicsl ye3karb, Koraa JIKOH TpeaToxKi
ele OJHY, MOCIEIHIOI BO3MOKHOCTh — HEOOJIBIION MEImIOK OWBHEH BBICOKOTO KauecTBa,
KOTOpBIE OBUIM OCTaBJICHBI JUIsl 0COOOTO MPOEKTa IO pe3bde Ha CIOHOBOM KocTh. M1 mMeHHO B
3TOM MEIIIKE 5 HallleJd KyCOK OMBHS, cojiepKalluii B ce0e OKOJIO AF0KUHBI KPYTIIBIX MarHUTHBIX
yactull. He mponuio u yaca nocie oOHapy>keHus nepBoro OMBHS, Kak s Hamien euie asa. [locne
ATOT'O MEHS K1l CaMbIii OOJIBIIION CIOPIPH3.

UTo-TO 3aCTaBUIIO MEHSI BEPHYTHCS K OMBHIO «bONBIIOT0 D1a» v UCCIEA0BATh €r0 B MOCICTHUI
pa3. Y caMoro KOHYHMKa s OOHApYXHJI €IBa 3aMETHYI0 METa/UIMYECKYIO0 YacTuily. Maraut
MOBEPHYIICS W TPUIUN K HEH B TOPU3OHTAIBHOM TIOJIOKEHWU OTHOCHTEIbHO OuBHA. B
BO3OY)XJIEHHH 51 OBICTPO BBIIPSMHUJICS W BHUMATEIBHO TOCMOTPEN HA OTPOMHBIA OWBEHBH B
JIBEHAANATh (yTOB JUIMHOW — JIYYITUM OMBHEM OKazalics mocienuuid. [locne aToro s BepHyIcs
K KPYIJIbIM OTMETKaM M CHOBA TIATEIhHO WX paccMmoTrpen. OHU o4eHb c1abo «pearupoBaliny Ha
MarHuT, W s BAPYT TOHSJI TO, YTO YIYCTHJI JO D3TOTO: TOJUPOBKON OBUTH yHalleHBl C
MOBEPXHOCTH BHEJPHUBIIHECS B OMBEHb METAUNIMYECKHUE YaCTHUIIbI, BKIIFOYAsl T€, YTO HAXOIUIIUCH
B OTBEPCTUSX, TaK U4TO APPEKT ObLI €1BA OIIYTHM.

Korma s cmorpen, kak pacronaraioTcs 4acTUIbl Ha OOJbIIOM OWBHE, TO 3aMETHUJ HEYTO
cTpaHHoe. Mbl 3HaeM, 4TO BHE 3aBUCUMOCTH OT TOTO, B KAKOW «I103€» HAXOAWJICS MaMOHT B
MT'HOBEHHE, KOTJ]a B HETrO IOMAaIl YaCTHUIbl, OHU OJKHBI OBLIN JIETETh MapaieIbHO B OAHOM
HanpaBlieHuU. MBI BCerja Mpearnoiaraiv, YTO YaCTUIIbI IBUTAINCH IOl OTHUM M TEM KE yIIIoM
K TOPU30HTY, — CKakeM, 45 rpaaycoB uiu 60sb1ie (MOCKOIbKY 3TO TUITUYHO JUISI METEOPUTOB, a
MBI CUMTAIH METAJUIMYECKHUE YaCTHIBI MeTeopuTamu). OmHAKO 3/1ech Bce Obuto mHave. UToObl
MoJIyuynsiach KapTUHA, KOTOPYIO YacTHIIbl cleiald Ha OoJbIIOM OWBHE, OHM JOJDKHBI ObLIN
JIBUTATHCA CJIETKa MO/ YIJIOM OTHOCUTENbHO TOPU30HTA, €CJIU JOMYCTUTD, YTO )KUBOTHOE CTOSLIIO.

BnoGaBok, 4TOObI MPOHUKHYTH CTOJIb ITYOOKO B OMBHH, YaCTHUIIBl JOJDKHBI ObUTM UMETh OYCHb
OOJIBIITYI0 CKOPOCTh — MOJKET OBITh, OOJIBIIIE CKOPOCTH 3BYyKa. ECliM 3TO Tak, TO 4TO JBUTAJIO



umn? B3peiB? CtonkHOBeHHE? Sl HE MOT OTBETHTH Ha 3TOT BONpOC. DTa HOBask HHpopManus He
COOTBETCTBOBaJIa Hamed Teopud. He coBnamana oHa M ¢ pe3ylbTaTOM XMMHMYECKOI aHAIN34,
KOTOPBIN MBI IOJIy4UJIU TIO3JHEES, — OH HEOXKUJAAHHBIM U yIAUBUTEIIbHBIN

Tem He MeHee 3TO ObUT BEJMKOJICIHbIN JIeHb. S MPOBEN MOUCK CPEAU JECITKOB THICAY 0OJIOMKOB
OWBHEW, TpPHHAMJICKABIIUX IO KpaiiHed Mepe 2 ThicsuaM MaMoHTOB. [locie nByx nmHei
pa3ouyapoBaHUs, KOTJa s HIYETo He MOT HAalTH U OBbUT TOTOB OTIPABUTHCS JOMOM, YyBCTBYS ceOs
noOeXICHHBIM, S TOJIyYMJI €lIe YeThIpe HYKHbIX MHE OOJOMKa OWMBHEH, SIBHO OT pa3HbIX
KHUBOTHBIX.

HHTtepecHO, 4TO KOrja BO BpeMsl UCCIIEIOBAaHUN MBI 3aXOJUM B TYIIHK U F'OTOBBI OIIYCTUTh PYKH,
cienyeT OonblIol mpophiB. HaydHble BccliemoBaHUsI MOTYT KOMY-TO MOKa3aThCsl COCTOSIIUMHU
U3 JIOTUYECKUX PACCYKICHUH M YCTAaHOBJCHHs (PaKTOB, HO HAa caMOM Jejie OOJBIIYI0 POJIb
urpaet ynada. OIuH U3BECTHBIA apXeoaor roBopil MHE: «KakIblid y4EeHbIH HalleeTcsl JOCTUYb
COBEPILIEHCTBA B TOM, YTO OH JIEJIAET, 5 KE HA/ICIOCh HA yIauy».

To, yTO Ha3BIBAIOT yJaadeil, MHTYHIIMEH WJIM COBIAJCHHUEM, SIBISETCS Ba)XKHBIM (DaKTOPOM BO
MHOT'UX M3 CaMbIX BaXXHBIX HAYYHBIX OTKpBITI/Iﬁ B HUCTOpPUH. Bo BpEMs HallUX CO6CTB€HHBIX
UCCIIEIOBaHMM, Kak B ciy4yae ¢ oOHapykeHHeM OWBHS, MHOTHE U3 HAlllUX CaMbIX HEOOBIYHBIX
OTKPBITUH WM HEOXKHUJAHHBIX CBsI3€d C HYXHBIMH JIIOJbMH MpPOM30LUIM Ojaromaps
Mopa3uTeIbHOM HaydyHOW ymade. Kak wucciemoBatend Mbl C KaXIbIM pa3oM Bce OoJibIe
pPagoBajInuCh 3TUM HCOXKUIAAHHBIM CO6I>ITI/I}IM, IMMOCKOJIBKY OHH 4YaCTO BCJIM K BAOXHOBJIAIOIIUM
HOBBIM CBUJICTEILCTBAM.

CUBHPCKHUE CBi3U

Korma s cobupan Bemny, 4ToObl yexaTh C MOUMH BEIIMKOJICTTHBIMU oOpasiamu OuBHEH, [[KoH u
Pene Bangepsenne, menemkep «Kanaga @ocin JIta.» 1 ObIBIINIA reosor, TPUILTH B3IJISIHYTh Ha
Hux. OOBsICHsS Halry Teopuro PeHe, s1 yBuiel, 4To OH ObLT SIBHO 3aWHTPUTOBAH.

Ero nepBblit KOMMEHTapHii OBLT CIIETYIOIIIM:

— S nymaro 000 Bcex OWBHSX, KOTOpbIE MPOLUIM Yepe3 Haml ckiajx 3a roa. Kak MHOro
MarHUTHBIX 4acTUI] ObIJIO B HUX!

S oO6bsicHMII:

— Hamm cBugerenscTBa MOKasbBalOT Ha TO, 4To «CoObITHE» mpousonuio B lleHTpanbHOI
Kanane u B paiione Benukux o3ep, Tak 4To JJisl HAC HE YIUMBHUTEIBHO, YTO OHO 3aTPOHYJO W
AnsicKy, TA€. .. TM., 3TO OMBeHb ObLT HaiiieH. — S uyTh Hee Ha3Ball «boNbIIOK D12 MO UMEHH,
OJIHAKO HE cJienall 3TOro — He OblT yBepeH, KaKk BOCIPUMYT.

Pene, koTopslii MHOTO JIET paboTai reojoroM-HedTepasBeaunkom B Kanane, oTBETHII:

— Bamme «CoObITHE)» ONIPEACIEHHO PACIPOCTPAHMIIOCH JANbIIe AJISICKH.

Y IMBIEHHBIN TEM, YTO OH 3HAET 3TO, 5 MEPECIPOCUIL:

— [Ipoury npouienus?

OH IOIHSUT OOWH U3 00JIOMKOB OMBHS CO CTOJIA:



— Bot 3Tot 6uBerbr — He u3 Assicku. On — u3 Llentpansnoii CuOupu, Tak 4TO BAIllX YaCTHIIBI
3ajIeTeN! U Tya.

LentpanpHas Cubups! OHa pacronokeHa B ThICSYaX MUJIb OT AJISICKU. Sl moTepsin qap pedd ot
ATOr0 OTKpbITUS. PeHe mpomomkan:

— BbI BuanTe cHEBaTHIN LBET 3TOr0 OMBHA? OH MOABUIICS OJaronaps MUHEpaly BUBUAHUTY, a
3TO TOBOPHT O TOM, YTO 3TOT OMBEHBb TpoucxoauT u3 Taiimbipa win Skyrun. UMeHHO OTTy/1a MBI
NOJIy4aeM BCE HAIlll «pyccKue» OuBHU. — [loka OH MpPOBOJIMI MalbLEM MO MypPHYyPHOCHHHUM
MsATHAM OT MHUHEpaJia, s HAaKJIOHWJICS BIEpe]], YTOObl BHUMATENIbHEE BCe pasrianeTs. — [pyrue
OMBHM, KOTOpBIE BBl MIPHOOPENH, HE UMEIOT CHHETO 1IBETa, — MPOIOJIKal OH. — BmecTo sToro
Ha HUX BO MHOTHX MecTax — Oejble MITHA. DTO KalbLMT, U MPUCYTCTBHE €r0 B BUJE MATEH
XapakTepHO I OMBHEW AJIACKH, TaK YTO y Bac MMEIOTCS YeThIpe OMBHA ¢ AJIACKM U OJUH W3
Cubupn.

OH 3Han Bce 0 OUBHSIX, KOTOPBIE MPOAABall, U TO, YTO OH COOOIIWI, OUYeHb MEHS yauBmIIO. Eciu
yacTHUIlbl maganu U Ha Cubupp, Torna «CoObITHE» UMENIO TOpa3ao OOJBIINK MacmTad, YeM MBI
I[YMaJ'II/I. 9TO CBUICTCIBCTBO Hpe;[nonaraeT, YTO OHO OKasajlo BOSHCﬁCTBHC Ha GOHBLHYIO qacCTb
CeBepHoOro momymapus, MOXeT ObITh, Ha Bce CeBepHOe momymapue, Bkiatoudas EBpomy. Ecnu
9TO TakK, TO ((COGBITI/IG» 651.]10 IIOYTHU HEMBICIIUMBIM 110 MaCH_ITa6aM. Hey,Z[I/IBI/ITeJII:HO, qTo
MOru0JIO TaK MHOI'O JKHBOTHBIX !

I[MTOCJIEAHUE MOMEHTBI )KMU3HU «bOJIBIIOI'O D1A»

Korna s ynmakoBbIBasl CBOM ALIMK C OMBHSAMH, MOM MBICIIH ITOCTOSIHHO BO3BPAIAJINCh K CTPAHHOU
3araJikeé TOTO, YTO YaCTHUIBl JIETEIH IMOYTH TOPU3OHTAILHO. S MOMBITAICS MPENCTaBUTH cede
NOCIIEAHNE MUHYTHI kU3HU «bospmioro Dxa». S 3Hanm U3 nuTEpaTypsl, YTO NPU YIPO3€ CTANO
COBPEMEHHBIX CJIOHOB 3aKJIIOYaeT B KPYI CaMBbIX MOJIOJBIX KMBOTHBIX M II0BOPAaYMBAECTCS B
CTOPOHY yrpo3bl. PackaumnBasich B3aj U BIIEPE]], CIOHBI IOTPSACAIOT CBOMMH YKACHBIMUA OMBHIMHU
U KpyTAT X000TaMu, CTaHOBSCh MOIIHOM cepoil OOOpPOHUTENLHOW CTEHOW HAaNpOTUB
HaNaJaoINX XUIMHUKOB. [I0CKOIBPKY MaMOHTBI POJACTBEHHBI CJIOHAM, OHM, 110 BCEH BUIUMOCTH,
JIOJKHBI OBUTH JIETIaTh TO %KE camMoe.

Koraa B HeOecax Ha/l KOHTHHEHTOM BHE3AIMHO Hadanoch «CoObITHEY, TOBEPHYJICS T «bonbimon
On» nmuuoM K yrpose? Ecnu 3To Tak, OH MOBEPHYJCA K MWUIMOHAM PACKaJICHHBIM JIOKpacHa
YaCTHII, JETAIUX CO CKOPOCTHIO PEaKTUBHOTO CamMoJieTa. DTH YaCTHUIIbl BPE3aJICh B €r0 OWBHH,
MOTIAJIK B €TO IJIa3a M, BO3MOXKHO, OTOPOCHITU €ro Ha3aJ. MaMoHT, M0 Bcell BUIIMMOCTH, MOTHO B
TOT K€ JIeHb, BMECTE C IPYTUMHU KUBOTHBIMH U3 €r0 CTaja.

Uepe3 cronetust 3emiisi 1 Be4Hasi Mep3ioTa 3akpbeuid ckener «bospmoro Dma». Ero ucropus
cTajia U3BECTHOM TOJLKO IOCHe TOr'0, KaKk COBPpECMCHHBIC MIAXTCPbI-30JIOTOUCKATCIIN BBIMBIIIN CT'O
OMBEHb U3 BEYHOU MEP3JIOTHI AJISICKH.

[NPOBOAUM TECT 1 OXKMJAEM PE3VIJIbTATOB

[lo3nHee, MBITAsACh PEIINTh HEKOTOPHIE M3 3araJoK YacTUIl, Mbl IPOBEJIU TECT ¢ OMBHEM H
MOJIYYMJIM PAa3HOPEUYUBBIE Pe3yNbTaThl. 3aJJ0JT0 A0 TOro, Kak s 0OHapy»kui1 OuBeHb B TakcoHe,
OoJuH OMBEHb C YAaCTHIIAMU TPECHYJ, M B HEM MpPSAMO MOCepeauHe OOHApYKWUIach MarHUTHAs
gactuna. JI-p Tem banu u3 VYuuBepcurera CeBepHOW ApH30HBI W OBIBIIMKA CITYy)KaIUi
Uccnenosatensckoro nentpa Jitmc HACA, a taxxke n-p [Dxelimc YutTke n3 YHuBepcuTeTa
CeBepHOi ApH30HBI, TPOBENIM €€ XMUMHUYECKHUU aHaW3 M OOHAPYKWJIH, YTO OHA COJEPIKHUT



IPUMEPHO 2 MpPOLIEHTAa OKUCH Xkese3a, okono 0,2 mpoleHTa OKCuAa MarHe3uu M HEMHOI'O
Martesuta. OcraabHOe OBLIO MPOCTO MAaTePUATIOM OWBHSI.

Ota HoBast nH(OpManMs ObljIa YAUBUTENbHA, IIOCKOIBKY MBI 05KHUJIAJIH, YTO YaCTHUIBI COJIEPKaT
0OJBIIOE KOJIMYECTBO JKele3a, IMOJA0O0HO METeOpHUTaM- OTHU Pe3yNbTaThl OBUIH CEPhE3HBIM
apryMeHTOM IPOTUB TOTO, YTO YACTHIIbl MPOHUKIIM B OMBEHb B pe3ynbrare yaapa. [Ipumiiock
paccMarpuBaTh APYTYyIO TMIIOTE3Y: YEpPHBIE MATHA MOTJIA UMETh €CTECTBEHHOE MPOUCXOXKICHUE,
a He OBITh CJIEe/ICTBUEM yllapa YaCTHIIbI.

OpnHako Bce NPOSICHWIIOCH TOCJIE TOTO, KOTZAA MBI IOJIyYHJIM HOBBIE PE3yJbTaThl aHAJINA3a C
MCIIOJIb30BAaHNEM HEWTPOHHOM akTuBaluu yacTull u3 I'3iHu n Mappeii-Crnpunre. OTHoLIEeHNE
’KeJle3a K Maprasily B MarHUTHBIX yacTulax B 6uBHe u3 Mappei-CrpuHre ObUIO MOYTH TAKUM
e, KaK OTHOIICHHWE B MAarHUTHBIX YacTULaX B OMBHE U3 ['3iHU. DTO CXOACTBO, PACCYIHIN MBI,
HE MOXXET ObITh citydailHbiM. COBIaIeHUE MPEaIoaraino, YTo BCe YaCTUIbl UMEIU OAUH U TOT
’Ke HCTOYHMK. BroOaBOK nanbHEWIIME WCCIENIOBaHMUS IOJ MHKPOCKOIIOM ITOKAa3aliM, YTO
HEKOTOpBIE M3 ISATEH C BBICOKOM HAMarHMYEHHOCTBIO MMEIOT B LIEHTPE MAJICHBKHE BXOIHBIC
OTBEPCTHUSI C KOPUYHEBBIMU OOYTTICHHBIMHU KPasMHU OKPYIJIOH (pOpMBL. DTO 3aCTaBISAIO AyMaTh,
YTO NPHU CTOJIKHOBEHUHM HEKOTOPBIE M3 YACTHUI[ paciljaBUIUCh. Eciau 3T0 Tak, Torga oObsICHUMBI
BCE CBUJIETEILCTBA, KOTOPHIC MBI HAIILIH B OMBHSIX.

JOINOJIHUTEJIBHBIE NCCIIEJJOBAHUMA

HaMm ObuT MHTEpECEH BOMPOC O BO3MOYKHON CKOPOCTH YaCTHII M 51 TONPOCHI A-pa Maiikna Yurra
IPOBECTH HEOOBIYHBIH HEXUTPBIM TECT A BOCCO3IAaHUS COOBITUH, KOTOPbIE MMEIH MECTO
MHOTHE TOAbl Ha3ad. Mbl pemniau MpPOU3BECTH BBICTpPEN B OMBEHb MaMOHTa M3 JApoOOBUKA
npoObto HOMep 12 co CKOpOCTBIO BBUIETA M3 jayia mpuMmepHo 820 Muiab B yac (KOTopas, IO
HaIlIUM OILICHKaM, UMEEeT NMPUMEPHO TOT K€ pa3Mep, KaKoi MMeNH camble OOJbIINE YaCTUIBI 10
TOTO0, KaK CTaJu IIaBUThCs). Maiiki u @puapux Kaiizep — o6a onbITHbIE OXOTHUKH, — MHOTO
pa3 BBICTPENWIM B OUBHU U TMOJYYWIM YAUBHUTEIbHbIE pe3yJibTaThl: Jake C OJIU3KOTro
paccTosiHus IpoOb JUIIH OCTaBIsIa HA OMBHE SIMKHU U TYT e OoTckakuBana. Hu omHa npoOuHka
B OuBHe He 3ajaepkanach. OCHOBBIBAasCh HA CPAaBHUTEIBHOW TIIIyOMHE NPOHUKHOBEHHMS, MbI
IPUILUIM K BBIBOZY, YTO METAJUIMYECKHUE YACTHIIBI JIETEIN C HEMBICIUMON CKOPOCTHbIO — THICSUU
MUWJIb B Yac — OBICTpEE, YeM BCE COBPEMEHHbBIE PEAKTHUBHBIE CAMOJIETHI U OOJBIIMHCTBO PaKeT.
Ha »T0it ckopocTn cyMMapHO#l CHITBI YaCTHUILL OBIJIO MTOYTH JOCTATOYHO, YTOOBI COUTH MaMOHTA C
HOT.

3aBepIINB SKCIEPUMEHT, -p YHUTT MOT CO BCEM OCHOBAaHHEM YTBEP)KAATh, YTO OH 3aCTPEIIHII
MaMOHTa; OH 3a0payl HeOOJBIIOW KycoK OWBHS B KadecTBe Tpodes. OZHAKO IMOCIe HAIIero
9KCIIEPUMEHTAa MBI BCE €IIe HE MOIJIM OOBACHUTH OOCTOSTENbCTBA, MOPOAMBIINE YACTHUILHI,
KOTOpbIe yousnu «bombioro Duax.

[MTPUKJIFOYEHN A B PEHTTEHOBCKUX JIVHAX

YToOBI JydIIe pacCMOTPETh COCTAaB YacTHIl, HE pa3pylias WX, Mbl PEIIWIN HCIIOJIB30BATh
PEHTTeHOBCKME Jyud. PemmB, dYro mpomie Bcero Oyaer oOpaTuThCsi B KaKyrO-HUOYAb
METUIMHCKYIO JJAb0paTOpHIo, st HaOpas MepBbIii HOMEP U3 CIPABOYHMKA M YCIIBIIIA OTBET:

— PentrenoBckas 1abopaTtopusi.

— JoOpslit neHs, — mpousHec 1. — Jlymaro, 94To 00pamiarch K BaM ¢ HEOOBIYHOW MPOCHOOH.
Moru ObI BBI TOABEPTHYTH PEHTI€HOBCKOMY HCCIICJIOBaHUIO OMBEHh MaMOHTA?



OTBET MOXKHO OBLIO JIETKO TPEABHICTh:
— Yro?

— MamoHT. 3Haere, 3TO YTO-TO Bpoje OOJBIIOrO BOJIOCATOTO CIIOHA. Y MEHS ecTh OMBEHb
MaMOHTAa, KOTOPBIH 51 XO4UYy TPOCBETUTh PEHTT€HOBCKUMU JTy4aMHU.

— O, HeT, — MmocaeIoBall OTBET. — MBI He 3aHUMaeMCs 'KUBOTHBIMH.

— Hy, 3To He coBceM XHMBOTHOE, — TMOMBITAICSH OOBICHUTH 5. — DTO TOJBKO 3y0 — YTO-TO
BpOJIE€ 3TOTO; )KUBOTHOE YMEPIIO MHOTO JIET Ha3a.

Heckombko CCKYHA Ha JOpYroM KOHIEC Obula TOIHAS THUIIWHA, IIOCJIC YE€ro roJIoC OYCHb
BBIPA3UTCIILHO MMPOU3HEC:

— MBI He 3aHMMaeMcsl JKMBOTHBIMHU... OCOOCHHO MepTBbIMHU! MBI MMeeM €70 TOJBKO C
JJFOAbMU, U TOJIBKO C ) KMBBIMU. TaKOBa IIOJIMTHUKA KOMIIaAaHHUH.

[ToGnaronapus, s moBecHJI TPYOKY M PELIMII MONBITATh CYACThsl B JAPYroM jJabopaTopuu, 3Has
Tenepb, YTO MOsS MPOCch0a O PEHTI€HOBCKOM ITPOCBEYMBAHUU OMBHSI MaMOHTa Oy/eT BOCIIPHUHSTA
Kak KpaiiHe HeoOblyHas. Crenyromas COTpyAHMIIA Ha TenedoHe, MOXOoXke, OblIa TaK Ke
M3YMJIEHA, TAK YTO S MOMPOCHJI MPEAOCTaBUTh MHE MOTOBOPUTH C ITUPEKTOPOM MEIULIMHCKOU
naboparopuu, 1-poM CrkorToM DIdUMIIIIMEHOM. Y HETO 51 BCTPETHII MHOU mpueM. OH ObLT SIBHO
3aUHTPUTOBaH NpockOoi. Cka3aB, YTO MAMOHT «IIOCETUT» €ro JabOpaTOpHIO BIIEpPBbIE, OH OTAAI
pacnopspKeHHe CAeNaTh POCBEUYNBAHUE PEHTI€HOBCKUMHU Jy4aMH CBOEMY ONBITHOMY TEXHUKY-
pamuoiiory, I'pere Xereman. JIupekTop MONMpoCcH MPUHECTH OWBEHBb B 3aKPHITOM KOHTEHHEpeE:
OH He OBUT YBEPEH, UTO PEaKLs ero NalueHToB OyIeT MOJI0KUTENbHOM, KOT/la OHU YBHUJIAT, KaK
B IIapaJHYIO IBEPh BHOCIT OMBEHb MAaMOHTA.

Ha cnepyrommii neHp s mpuOBLT B JIAOOPATOPHIO U MPHUHSIICA 3a MPOBepKy. [[-p Dmdiimmven
OTCYTCTBOBAJI, HO TMpEAYyNpeaua COTPYIHULY O MoeM mnocemeHnud. OHa Temio MeHsA
IIPUBETCTBOBAJA U MPHU3HAJIACh, YTO KOI/Ia BIIEPBBIE yCIbIIIANa MOIO MPOCchOy 1o TenedoHy, To
noaymajia, 4To 3BOHUT CYMaCHIGI[MHﬁ. n TCIICPb OHA BCC CIIC HC MOIJIa IMOHATH CMBICJIIA MOCTO
BU3HTA, TOCKOJIBKY BpY4HJia MHE BOIPOCHUK JIJIS TALIUEHTOB U OOBSICHUTIA!

— IloxanyiicTa, 3alOJHUTE BBIJACICHHBIE JKEITHIM Pa3Aeiibl, BKIIOUYAs pa3fen MEAULHUHCKOU
CTPaxOBKH.

[TornsneB Ha OnaHK, 51 TEPIIEITUBO OOBSICHUI €H:

— Jlymaro, 4to MeHsa He noHsuIu. Pentren HyxeH He MHe. — [lociie 3Toro s mokazan Ha MOH
MECIIOK C 6I/IBHGM n THXO, I-ITO6I:I HC CJblIOAJIXM MAaHUCHTHI I-pa qDJIE)fIHIMGH&, MMPOU3HCC. —
HacTodumm manueHToM sBIIS€TCS MaMOHT, M S HE JAyMar0, YTO y HEro ecTb MEIUIIMHCKas
CTpaxoBKa, MOCKOJIbKY OH__ BbI 3HAETE. .. HCKOIAEMOE.

— A-aa, — npou3Hecna OHa, HaKOHEL IOHsAB CyTh Aena. Ho Teneps oHa Oblia 03agaueHa — Kak
BHECTH MOI ciydail B koMmbloTep? Heckonbko pa3 HaumHas IedyaTaTb, OHA IIPEPHIBANACh B
HEPEIINTEIHOCTU. B KOHIle KOHIIOB OHA BCTaja, OBICTPO HANPaBHJIACh NPOKOHCYJIbTHPOBATHCS
C KeM-TO B JIaOOpaTOPUH U BEPHYJIACh TOJIBKO Yepe3 HECKOJIbKO MUHYT. BBICTpO BBEs UTO-TO B
0a3y 1aHHBIX, OHA HampaBwiIa MeHs K ['pere.



[Ipunutocs caenaTb HECKOJBKO TOMBITOK, YTOOBI OTKaIMOpPOBaTh PEHTICHOBCKUE JIy4yd Ha
OMBEHb, IOCKOJIBKY OH OBLI BO MHOT'O Pa3 TOJIIE U IUIOTHEE, YEM YeJIOBEUECKUEe KOCTU. B KoHIe
KOHIIOB I'peTa ycTaHOBMIIA CBO ammapar HamIydiuM o0pa3oM U cienaja 0oJbIoe KOJIUYeCTBO
XOpOUIMX CHUMKOB B PEHTTEHOBCKHX JIydaX YeTbIpeX OOJIOMKOB OMBHEH, /1Ba M3 KOTOPBIX
BBITJIAIAT OCOOCHHO 4eTKo. Kakaplii BUAMMBINA KPYTJIBIA YEepHBIH MHUKPOMETEOPHT B OHBHE
COOTBETCTBYET O€JIOMy MATHY HAa PEHTIeHOBCKOM IjieHke. Ha ofHOM IIeHKe Mbl MOJy4YHIId
Xopolee n300pakeHre MecTa yaapa, U, Kak U OKUAAJIH, MUKPOMETEOPUT OKa3aJICs MPUMEPHO
chepuyeckoit (OpMBI; MATHO MOATBEPIKIATI0, YTO OH IPOHUK TITyOOKO B OMBEHb.

Y IOBIIETBOPEHHBIN pe3ysbTaTaMM, 1 HAIIPABWICS K TJIaBHOMY BXOZY, I[I€ COTPYAHMIIA BPy4YHIIa
MHE KBUTAHLMIO HAa PEHTTEHOBCKOE oOciieioBaHMe. B mepBblil pa3 s yBuaen, Kakue UMEHHO
CBEJICHUSI O HEOOBIUHOM «IIallUE€HTE» OHA BBeja B 0a3y naHHbIX. Ha kBUTaHIMM OBLIO MPOCTO
HanncaHo: «Ilamuent r-u Bomocatsiit Mamont. CiyxO0a: peHTreH». YnblOasich, s BBIIIEN,
pa3ayMbIBasi: 4TO OHa IpocTaBuia B rpage «J/lata poxxaeHus» — He JIEAHUKOBBIN 11 nepuoa?

HOBBIE KJIKOUU JIJIS PASTAZIKU TAMHbBI UJIA TIOATBEPXKIEHUS CTAPBIX

* [IaTp OuBHEH MaMOHTa MMEIOT B cebe MarHMTHBIC YaCTHIIBI B KpaTepax € OOYyIrJIEHHBIMHU
KpasMH.

* OnuH OuBeHs 061 U3 AxyTnn, Cubups, a npyrue — u3 KOxona Ha Assicke.

* Eciu «CoObITHE» TTPOU30IIIIO B 000UX pailoHaX, OHO UMEJIO PaJANyC JACUCTBUS Oojee 2 ThICY
MUJIb U OKPBIBaIO 10 NpOIEHTOB MIaHETHI.

* CBHIETENBCTBA FOBOPSAT, YTO MAarHUTHBIE YAaCTHIIbI MOSBIIINCH Ha Ooubliel yacTh CeBepHOro
MOJIYLIAPHSL.

* BxogHple OoTBepCTHsI Ha OJHOM OWBHE 3aCTABISIIOT MPEANOIAaraTh, YTO YACTHUI(BI IUIA TIOJ
HEOOJIBIINM YTJIOM K TOPU30HTY.

* OCHOBBIBasICh Ha IITyOWHE TPOHUKHOBEHUS YaCTHI], MOKHO CJEJIAaTh BBIBOJ, YTO OHH, IO BCEH
BUJIUMOCTH, JIETEJIU CO CKOPOCTHIO 34 ThICAYM MUJIb B Yac.

* PeHTreHOBCKHME JIydd T[OKa3bIBAOT, YTO BHEJAPUBINKECS YaCTHIBI HMEIOT Trpy0Oyro
cepuueckyio hopmy.

* HekoTopble  pPEHTI€HOBCKME JIy4d  TIOKa3bIBAIOT TINIYOOKO  NPOHMKILIUE  IKEJE3HbIE
MHUKPOMETEOPUTHI B ClIErKa OKPALIEHHBIX KpaTepax.

5. SIpkue xentbie KOCTU

INEPECEKA BBICOKUE PABHMHbBI

Pano BplexaB W3 MoOTens, K 6 "acaM yTpa s Obul Ha nopore k bmkyorep-/po, 3HAMEHUTOMY
MECTy packorok smoxu kioBuc. OH pacrnosarancs okojo KioBuc, Heto-Mekcuko, rae Obur
HaliZIeH NepBblii HAKOHEYHUK KioBHUC. COJIHIIE MOAHMMAIOCh MEJIEHHO, PACKpaLINBas 30J0TOM
TOPU30HT Ha BOCTOKE, B TO BpeMs KaK B UEpHUIILHOM HeOe HaJl TOJI0BOI Bee elle Mo0IecKuBaIn
3Be3/1bl. 51 000THAT MHOXKECTBO MAIlIMH HA MPSIMOii, KaK cTpesa, J0pore, 1 CKOpo PUTMUYHBINA UX
OIyM Haydaj KJIOHUTh MEHS KO CHY; IPHUIUIOCh OMYCTUTh CTEKJIO. [I0eXKMBasCh OT XOIOIHBIX
IIOPBIBOB MAPTOBCKOI'O BETPA, 5 B3IVISAHYJI HA IIPOCTUPAIOIIUECS [1IE€PE0 MHOU BBICOKME PABHUHBI



BocToyHOTO Hbio-Mekcuko. BrIo elne TeMHO M IOYTH HHYETrOo HE BUAHO, KCTaTH, U BHUJIETH
OBLIO HEYETO Ha IYCTHIHHOM, JIUIIIEHHOM JIEPEBhEB TIOCKOTOPHE.

brnvxkHWN CBET BBIXBAaThIBAJI U3 TMOJIYMpaKa OTIEIbHBIC MOJOCHI TPaBbI, 3a3€JCHEBIINE TOCIIE
HemaBHUX oaei. C OHOM CTOPOHBI TOPOTH MPOMENBKHYJIA KOPOBA, a BIEPEIN €IBa MOXKHO
ObUTO pazo0paTh CTaa0 CKOTa. S MOMBITANCS MPEACTAaBUTh ceOe, UTO ObUIO 37eCh 13 ThICSY JIeT
Ha3aJ B JMOXY KJIOBHUC. XOTsA KIUMAaT ObT HaMHOTO XononHe# (kak B Kanage B Hamm JHM),
ner3ak ObUT MOX0K Ha CaBaHHBI, TIOJTHBIC BEICOKOM TPaBbl U KPETKUX KYCTapHUKOB. B TO Bpems,
KaKk M ceiluac, B 3THX MECTaX OOMTAId CTaJa >KBAYHBIX JIOIIANEH, BEChMa MOXOXKHUX Ha HAIIUX
KOopoB. HeIHE MCUe3HyBIIME aMepUKaHCKHE, OPOIMBIINE 11O ATUM PaBHUHAM, UMEIH IMPUMEPHO
YeThIpe-MATh (yTOB BBICOTHI Ha YPOBHE IUIEY, TO €CTh OBLIM HAMHOTO MEHBIIE, YeM HaIlH
COBPEMEHHBIE JIOIIA/IH.

Bmecto ckora, 4to macercs cedyac, 3/eCh BOJMIIMCh MUJUIMOHBI JIOXMAaThIX OHW30HOB, B
OCHOBHOM 0o0Jiee KPYITHBIX pa3MepoB, YeM T€ HEMHOTHE, YTO U3BECTHHI Ha 3arajie B HAIllK JHH.

Heyxiroxxue oHOropObIe BepOIIOABI TOKE OPOIMIIA Ha 3TUX paBHUHAX, BMECTE C TTOXO0KHMH Ha
CJIOHOB MaMOHTaMH C I/I3OI‘HYTI>IMI/I 6HBH$IMI/I, INOJHUMAaroI MU, 60J'IBLHI/IG KJIOYbiA TpaBBI HpI/I.
[IOMOIIIA X00OTOB.

Sl mpencraBui, B Kakoi Obl CMEPTENHHOM OMACHOCTH OKa3aJICs, €CJIM OBl S IMOmaj Crojaa BO
BpPEMEHa, KOTJIa HbIHE BBIMEPIIIME JIOMIaJN ¥ MAMOHTHI IACJIUCh HA 3TUX macToumax. [Ipsdyace B
BBICOKOH TpaBe, 32 MHOW MoOT KpacTbest 600-GyHTOBBIN, BBICOTOM B YeThIpe (yTa cabne3yOblid
TUrp Wik KyTkuid 200-QyHTOBBIA TONOAHBIMA BOJK, C TOJOBOM Takoil ke OONbLION, Kak y
MezaBens. XoTa o0a MOTyYUX XMIIHHUKA BECHJIM HaMHOTO OOJiblie MEHS M OBbUIM 3HAUYUTEIHHO
CWJIbHEE, OHU MOTJIU HE TPOHYTHh MEHS, TOCKOIBKY 51 ObLIT CIUIIIKOM MaJl B KAUECTBE 3aKyCKH —
OHM mpeanowin Obl Msco OW30HOB W MaMOHTOB. [IpencraBuB cebe phIYAIIYIO MOPAY
cabne3yboro Turpa, s CIOBHO OYHYJCS OTO CHA W WHCTUHKTHBHO 3aKpbUI OKHO, CTapasch
MOCTAaBUTH MPEMSITCTBUE MEXK1Y 3TUMHU y>KacaMu U COOOH.

311ech KUK U OXOTHUKH 3MO0XH KjoBUC. Kak U TUTpBI, OHU MpeArnovYnTain Ha o0es MaMOHTOB U
O0m30HOB. U HE TONBKO OJTHO MSICO OBLIO BaXKHO: IS HUX 0XOTa ObUTa MOA00HA HAIIEeMYy MOXOMY
B cynepmapkeT. OHU CHUMAaJU HIKYPHI AJI1 U3TOTOBJICHUS OEK/bl, CYMOK U MOKPBITUNA XMKUH
— WM pa3pe3aid WX Ha IOJIOCHI, YTOOBI cHelaTh BEpeBKH M pememku. Koctu u OuBHU
IpeBpalajiuCh B MOJICPKUBAIOLIUE XIDKUHY CTOJIOBI, a OOJIOMKH KOCTE€H CTaHOBWIIMCH
OpYIMSIMH TpyZa M OpY)XHEM, M BMECTE C TeM JaBaJlld MUTATEIbHBII KOCTHBIA Mo3r. Hapon
SMOXU KJIOBUC MpEBpAIlai CBA3KU U CYXOXKUIIMS KUBOTHBIX B M0sica, OEUEBKY, MOSICKU, IIHYPKU
U TOJIBS3KH JJIsi HAKOHEYHUKOB. CIHMCOK MOJIE3HOW MPOJYKLMHU, KOTOPYIO JaBajld MaMOHTHI U
OM30HBI, OOIMMpPEH, OJlaroapsi UCKIIOYUTEIBHON M300pETaTeIbHOCTH 3TOT0 HApOo/a, KOTOPHIH
ObUT BeCcbMa MCKYCEH W YIOPEH. DTU JIOAM ObUIM CTOJNb XK€ YMHBI, KaK U MBI, XOTs, IO BCEH
BUJMMOCTH, HAMHOTO CHJIBHEE M Kpemde, 4eM OOJIBIIMHCTBO M3 Hac. VX MOTOMKHM B HAIM THH
MOTYT JIETKO JOOUTHCS YCIEXOB B CIIOPTE, OCOOCHHO TaM, rie TpeOyeTcs BRIHOCIMBOCTh U CHIIA
— B peciHHre, TspKenoi atietuke u (gyrbdone. OXoTsch Ha OM30HOB U MAMOHTOB, OHU OBLTH
yMeNbIMH  KombeMeTaTessiMi. [lockonbKy Hapoa AHOXM KJIOBHC ObUT  KOYEBBIM, €MY
NPUXOJUIIOCH MHOIO TEPEXOIUTh C MECTa Ha MECTO, KaK WHOTAA JeNaloT U COBPEMEHHBIE
IUIEMEHa, TaK 4YTO W3 HUX MOINIM TOJYYUTHCS MpeKpacHble OeryHsl Ha MapadoHCKYIO
muctaniuio. Jlymaro, ceiiyac B 60CTOHCKOM MapadoHe y4acTBYIOT M IOTOMKH JIFOAEH Hapoza
KJIOBHC. B OTIIMUMM OT MEHs, OHU HE OCTAIOTCS B KOHIIE TOJIIBI OETYIINX.

[To Bceit BUAMMOCTH, MBI C TPYJOM BIHCAIHCH OBl B UX MHp. K mpumMepy, XoTenu Obl BB B3ATh
KOIbEe M TOAKPACTHCS K CEpAUTOMY OBIKY BecoM 12 Thicsy (DyHTOB M BBICOTOHM IBEHAIIATh
¢byTOB, YOUTH €10 ¢ OJU3KON AUCTAHIIMH, a 3aTEM pas3JienarTh, YTOOBI TOJYYUTh MUILY W KPOB?



Jaxxe ecnu Hamia *Ku3Hb OyJEeT 3aBHCETh OT 3TOTO, MBI C OOJBIINM TPYIOM IPHUCIIOCOOUMCS K
®u3HUH B HbIo-MEKCHKO JIETHUKOBOTO Tieproja 0e3 TMOAMEPKKHA TOCTH)KCHUH ITUBUIIN3AIIUH.
Bonpiias gacte U3 HaC OBICTPO OKAXKYTCS O€3 MUIIM WM CaMH CTaHYT MUIIEH I KOrO-HUOY b
ere.

ComHIle B301I0, M, B3TJISIHYB Ha KapTy, s MOHSUI, 4TO yke 030K K bikyotep-/po, mmmHHON
JlonuHe, Kotopas mnpoctupaercs or Heroo-Mekcuko naneko B Texac, B amoxy kioBuc 1o
OoJbIIel YacTH AOJIMHBI TEKJa peKa, 3[1eCh ObUIM pyubH M HernyOokue npyasl. CBexas BoJa,
oOuJIbHAs TpaBa U TEHUCTHIE AEPEBbs MPUBJICKIIH CIOJIa CTa/Ia )KUBOTHBIX, U, B CBOIO O4EpE/Ib, —
OXOTHUKOB. Ha MpOTsHDKEHMM COTEH JEeT OHM NMPUXOAWIM B 3TOT PaliOH M YXOAWJIH, OCTABIISSA
nociie ce0si KOmbsl M OpyAus TPyJa, CJIOBHO B MaMsITh O CBOeM MpucyrcTBuu. Korma yueHbie
HallUTM 3TH BeCchbMa cBoeoOpasHbie opyaus B 1929 rogy m B Hauwane 1930-x — BMecTe ¢
OCTaHKaMH >KMBOTHBIX, KOTOPBIC MO3HEE BBHIMEPIH, — MPOU30IIENT OOJBIION IIar B Pa3BUTHUU
aMEpPUKAHCKON apXeOJIOTHH.

VBueB 10pOoXKHBIN 3HAK «bidKyoTep», s BheXall, B OTKPHIThIC BOPOTa M OCTAaHOBHUJICS Yy o(uca,
4TOOBI BCTpeTuTh [)koaHH JIMKEHCOH, KypaTopa pPacKOMOK M MOCTOSHHO HAaXOJSIIErocs 31ech
apxeosiora, u3 YHuBepcureta Bocrounoro Hpro-Mekcrnko. OHa HEMEUIEHHO YCTpOWJIa MHE
AKCKypcul0. MecTa pacKOIlOK PacKUHYIMCh MPUMEPHO HA COPOK aKpOB, MOKPHIBAs y4acCTOK
npexxHero pycia peku. Korma JI)koaHH Bema MEHsS 1O TPONMHKE K OEpery peKu, s MOT BUIETh
TJIaBHBIE MECTa PAcKOIOK, KOTOPBIE BEIHCh B IIYOOKUX sSIMaxX M Ha IMOJIOTOM Oepery BBICOTOH B
nBaaath (GyroB. BOKpyr HUX I OTYETIMBBIM HM3BHIMCTBHIM CIIe] — OT ITOCETUTENICH, Ha
HEKOTOPOM pPAacCTOSIHUM JpYr OT Jpyra HaxXOAWIMCh JBaalaTh OOJBIIMX CTEHJIOB C
dboTorpadusaMu, pacCKa3bIBAIOIINX UCTOPUIO U 3HAYCHHE BAXKHEHIIIMX TANOB PACKOTIOK.

Ha mpotskeHun necstuineTuil 31ech ObLT OTKPBITHIM Kapbep, Iie J00BIBaJM MECOK M I'paBUil,
otnpasisiemble B Hpto-Mekcuko. [ToToM oanH M3 KpaHOBIIUKOB 3aMETHUJI B Kapbepe O0JbIIoe
KOJIMYECTBO KOCTEH. DTO OBLIO HEMPHUSATHOW MOMEXOH: Mepel MpoJaxkei Mmecok TpedoBaioch
ouucTuTh 0T mpumeceil. [locne mpoceuBanust B kapbepe ObICTpO BbIpocia OOJbIas Tropi U3
KOCTEH, HAKOHEYHUKOB CTpe] U KaMEHHBIX TONOPOB. JIroau cranu mpennararb KpaHOBILIMKY OT
YEeTBEpTU JOJUIAPOB A0 Jo0JUIapa 3a JIydlIne 3K3eMIUIpbl. PeruB He ymyckaTh HOBBIM OW3HeC,
KpPaHOBILMK YCTAaHOBWJI y JAOpOrM pekiaMHblii creHn «Koctu bidkyorepa um mckomaemsle
OCTaHKW».

J>xoaHH 00BsICHHIIA:

— Heckonbko y4eHbIX, KOTOpPbIE OCTAHOBHWIIMCH y IPHUAOPOKHOIO CTEHAA, 3aMETHIIA PEIKHE
MCKOIAeMble OKaMEHEJIOCTH W TOHSUIM 3HadyeHHe 3Toro mecrta. [loToM Hauyaauce CHopel ¢
BJIQJIETIbIIEM Kapbepa, KOTOpbIe AOXOMWIM J10 OercrBa YYeHbIX OT OyibJ03epOoB. YUEHBIM
MPHILIOCH JIOJITO YyTOBapUBATh BJIaJeibIla, YTOOBI OH MEPEHEC B APYroe MECTO J0OBIYY MecKa U
rpaBus. [ToHadany TOT ObUT BEXJIMB U BHUMATEJICH, HO TIOTOM OH BBIJIETISUT BCE MEHBIIIE BPEMEHH
JUISL HalmuX paboT U CTall MEHEee TEPIUMBIM K «COOMpaTessiM KOCTEM».

S cipocun:

— JlomkHO OBITH, 3TO OBUTO TPyIHO — paboTaTh cpeau OyibI03€pOB M Pa3aCTUTEIBHBIX
BEPEBOK?

— Jla, xoHneuHo, — mpowusHecna JlxoanH. B 3To Bpems paszmancs Tiyxoi ymap Oammepa,

3actaBUBIIMK Hac ¢ J[oaHH pe3ko oOepHyTbesa. He mpepsiBasich, [[koaHH mpojoimkuia: —
3HaeTe, apXxeoJord Bcerjaa JI0AT HETOPOIUTMBO paboTaTh 3YOOUYHMCTKAMH M KHCTOYKAMH,
CKOBBIPMBAs YacTHULIbI 3eMiIM. Ho OHM HE MOTYT MO3BOJIMTH B 3TOM Kaphepe HUYETO MOJA00HOTO,



MOCKOJIBKY paboTaTh MPUXOTUTCS OYEeHb OBICTPO. OTO TPOCTO U3JAEBATEIBCTBO HAl
apXEO0JIOTHEH.

B ompenenenHoe Bpemsi HaumHaeTcsl 3a00p IMecka M3 Kapbepa, M apxeojoramM MPHUXOAUTCS
CIENIHO YOMPAThCS OT THTAaHTCKUX OYyIbJ03€pOB, KOTOPHIE YACTUYHO BBIBO3ST BBHIKOMAHHBIC
KOCTH U apTe(aKThl, YTOOBI JOCTHYD JIEKALINI HIKE TpaBuil. J[oaHH nedaabHO MpoaoJiKaa:

— 51 He Mory cka3aTb, CKOJIBKO KPACUBBIX, OCCIIEHHBIX HAKOHEUYHUKOB KOIUH 3MOXU KIOBUC
aexaT norpeOeHHbIMU 1o foporamu Hero-Mekcuko. MoXeT, ThICSYH, — J0CTaTOYHO, YTOOBI
3alOJIHUTH LETbIA MYy3€i.

HecmoTpst Ha TpyIHOCTH, apXeoJIoTH JeNali YAUBUTENbHbIE OTKpbITUA. [locie Toro kak ObL1O
HaWJICHO elle HeCKOJIBKO 0000 MHTEPECHBIX HAKOHEYHUKOB AIIOXHU KJIOBHC, BO3POCIIO JaBJICHHUE
Ha BJIAJENbIA C LENbI0 COXPAaHUTh MECTO pacKomokK. OIHAKO 3/1eCh y HEro ObLI BBITOJHBIN
OM3HeC 1Mo Mpojake TMeCKa W TPaBHs, U OH OTBEPI MPEIUIOKEHHS MPOAATh YYaCTOK; IPH 3TOM
OYKBaJbHO «3aJaMbIBA» LICHY.

Pemenne npunuio ¢ HEOKUIAHHOW CTOPOHBI: JaXe II0CJIE€ IPOCEUBAHUS IECOK coaepkKall
HEOOJbIINE OCKOJKM KOCTEH, YTO JeJajlio ero JaJeKo HE HICATbHBIM Uil JOPOXKHOTO
CTPOUTENBCTBA. B KOHEYHOM cueTe CTPOMTENM HAlLIM JIyYLIME UCTOYHHMKHU IIECKa, KOTOpPBIE HE
coxepxanu kocted. Korga pblHOK Biajenpla Kapbepa Haudajdl COKpalaTbCs, OH YCTYNWI U
npoaain 3emito mrary Heio-Mekcuko. 1o upoHnu cynbObl BBIILIO Tak, YTO HE «coOuparenu
KOCTE», a caMM KOCTH ChITpaji OMNPEACIISIONIYI0 pojib B coxpaHeHun biskyotep-lpo s
Oyayiiero.

TAMHCTBEHHBIE KOCTHU

B koHIE 03HaKOMHUTEIHFHOW TPOTyIkH J[>KOaHH cooOmMiIa MHE O HECKOJBKUX WHTEPECHBIX
HAXO0J/IKax, KOTOpble XpaHUT B oduce. S cropaq OT HETEprEHUS YBUIACTb 3THU HAXOJKH,
MIOCKOJIBKY M3 €€ CJIOB CJejal BBIBOJ, YTO OHH MOTYT HMETh KaKOe-TO OTHOIIEHHE K
«CoObITHIOY. [[’KOaHH MPUHECIa HECKOJBKO SIIIUKOB KOCTEH, H C OJHOTO B3I S OOHAPYKIIT
BeCbMa HEOOBIYHBIN (PaKT — OHU OBUTH SIPKO-)KENTHIMU. [[TMHHAS HOTa OM30HA, KOCTh MEPEIHEH
HOTI'", 4aCTh 4Yepcra H F0p6aTBII>'I IIO3BOHOYHHK MaMOHTa — BC€ 3TO Ka3aJIOCh IIOCBIIITAHHBIM
KEJITHIM TaJTbKOM, PUJIHITIIAM K TOBEPXHOCTH, KOTOPBIA HEBO3MOXKHO OBLIO yJIATUTh.

J>xoaHH 00BSCHMIIA,

— DTH KOCTH OBUIM U3BJIECUYEHBI U3 MIECKA CTAPOr0 BHICOXILIETO MPYJa BMECTE C HAKOHEUHHUKAMHU
KOMM M CKpeOKaMu 3MOXHM KJIOBHUC, TaK YTO MBI 3HAEM, YTO UM IMPHUMEPHO 13 THICSAY JeT.
[Tonavany apxeosjord HE 3HaIU MPUYMHY OCOOCHHOCTEHW CBOMX HaxoJoK. ClelaHHbBIE MO3/IHEE
TECTBI MOKA3aJIM, YTO KEITHIII MUHEPaJ ObUT Pa3HOBUIHOCTHIO PAIMOAKTUBHOMN PYy/Ibl U3 KU U
ypaHa, Ha3bIBA€MOW KapHOTHT.

A nmomyman o Haxongkax B I@iiHm u Mappeil-CopuHrc; M 371ech s CHOBA CTaJIKMBAKOCh C
PaAMOAaKTHBHBIM MUHEPAIOM U3 CJIOS AIOXH KJIOBUC.

OpnHako s 3Han, yto mTaT Hbro-MeKkcHMKO 3HAMEHUT Kak MCTOYHHMK YpaHa, a MOCKOJbKY JIs
MHHEpAJIOB C ypaHOM XapaKTEpHa PacTBOPSIEMOCTb B BOJE, TO HE ObLIO HUYEro HEOOBIYHOTO

0OHApYXXHTh €T0 3/1eCh, T1ie Teka peka. S cnpocw [[oaHH:

— 311ech B OKpEeCTHOCTSIX MHOTO ypaHa? EcTh maxTel modau3octu?



— Hukakux maxTt, — otBeTnia oHa. — Ho ecTh O0bIIoe MECTOPOXKICHHUE BBEPX 10 TCUCHUIO.

OTO ompeneneHHO O00BIACHSIO PaJMOAKTUBHOCTh KOCTEH, TeM He MEHee €CIM OHa XapaKTepHa
JUISL BCETO ATOr0 MECTa, TO JOJKHA OOHAPYKUTHCS B CIOSIX BBIIIE M HUXKE CIJIOSI SMIOXU KIIOBHC.
JI>)koaHH HallIa 1Ba 0TYE€Ta OTHOCUTENIBHO paAO0aKTUBHOCTH B biskyorepe — oaun Capsel Kpy3
(2000) u apyroit — Jxetimca durrtunra (1963), ydeHoro, KOTOpBIA HUCCIAEAOBAT 3TO MECTO.
JI>xoaHH moKa3ana Ha OJUH U3 rpa¢ukoB OUTTHHTA:

— OH npoaHaIM3upOBal JAFOKHHBI 00pa3I[0B KOCTEH B CIIOSX SMOXU KIIOBHUC, a TAKXKE BBIIIEC H
HIKE WX, W ONpPEIENIWI, YTO HUXKE PaJMOaKTHBHOCTh ObUIa HU3KOH; OHA BO3pOCTAa B AIOXY
kjoBuc (wmt. 5.1).
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Wnn. 5.1. PaanoakTUBHOCT KOCTEH MO TITyOHHE.

HWcrounuk: UccnenoBanue durrunra (1963)

Sl ObT M3yMJIEH YBHUIIGHHBIMH IH(pPaMH: PaJHMOaKTHBHOCTH BBIpOcia HeBeposTHO — 10 800
MPOLICHTOB B CJIO€ 3MOXHU KJIOBHUC, a 3aT€M PE3KO OIMYCTUJIach K CBOEMY IE€PBOHAYAIHHOMY
YpOBHIO B 0oJiee BhICOKHX ci1osix. Camas 6osbllas KOHIEHTpalus Obl1a mpuMepHo 13 Thicay Jet
Hazan. OTcCiofa cleoBal BBIBOA: YTO-TO HEOOBIUHOE, T0/100HOe «COOBITHIO», TIPOU3OILIO Ha
3TOM MECTE.

Kemas mpoBepuTh BCE JIMYHO, S JOCTAl M3 MalllMHBI cyeTuuk ['eiirepa. HageB HaylmiHWKH u
IPOBEPUB KAIMOPOBKY, s YCTAHOBUJI UyBCTBUTEIBHOCTh Ha OTMETKY «BBICOKASI» u monoxun
CYETYHK OKOJIO nepBoil koctu. CTpeska U3MepuTells pe3Ko NpbIrHysa M0 LIKale, U 5 B3IPOrHYIl
OT PEe3KUX 3BYKOB B yXe. 5l HE MOT MOBEPUTh — 3TU KOCTU OBUIM OYEHb PAIHOaKTUBHBI! Y O6aBui
YYBCTBUTEIBHOCTh — B HAyIIHUKaX MO-NPEKHEMY Pa3/laBajcs POKOT; sl YBUAEI, YTO CTpENIKa
ObICTpO TOAHsUIaCh K OoTMeTKe okosio 400 orcueroB 3a MuHyTy. [loBepuB apyrue KocTd, s
0OHApYXHJI TO K€ caMmoe.

JloaHH npou3Hecna:
— He xotenu 65l BBI B3ATh HECKOJIBKO 00PA3IIOB /IJIsl UCIIBITAHUI?
51 0XOTHO KHBHYIJI, 1 OHAa UCYC3JIa B Ba,Z[HGfI KOMHAarTe. BepHyBH_II/ICb C MHOXXECTBOM ITJIAaCTUKOBBIX

MaKeToB, 3yOOYHCTOK W TPOYMX HEOOJBIIUX HHCTPYMEHTOB, OHA OCTOPOXKHO COCKpeOiia
H€6OJ'H>H_II/IG JaCTHUIIbI JKenToi IbUIK, YIIAKOBaJIa UX U CACJIAJIa OTUKCTKU IJIA ITAaKCTOB. 51 B3sn



HaKeThl ¢ OJIaroAapHOCTHIO U CKas3all, YTO MPOBEAY aHAIN3blI METOAAMU HEUTPOHHON aKTHUBAIMH
U aKTHBalMel raMMa-IydyaMH BBICOKOM 3HEPIuH, TOUHO TaK K€, KaK Mbl JieJlali ¢ o00pa3laMu u3
I'siinn u Mappeii-Cnpunre, S npeamnosnarai, 4To TECT BBIIBUT ypaH, U Pa3MBILUILI, MOTYT JId
30ech OBITb M JIpyrHe U30TOIbl. Pe3ynbTaThl TECTOB MOATBEPAMIN BBICOKMH YpPOBEHb
CoJlep)KaHusl ypaHa B JKenTod mpuid: okoso 2900 wacred Ha MwIMOH, T.e. B 1600 pa3
(HEeBEpOATHOE YHUCIIO) OOJIbIlIe, YeM B HOPMAJIBHOW IMOYBE, YTO JNEJAN0 3Ty 3EMJIIO BIIOJHE
TOJHOM JIJIsl IPOMBILIUIEHHOHN 100bI4M ypaHa. UTO-TO CeNalio 3TH KOCTH «TOPTUHMMU.

B Mappeit-Cnpunrc Banc XaiHC cka3al MHE, 4TO «4E€pHOE MOKPBHIBAIO» UMEETCS TaKKe U B
bmkyotepe. ITloaTtBepauB 510, JI)KOaHH TmoOBelNa MeEHS B IIEHTP — OOJIBIIOE 3/IaHME,
IIOCTPOCHHOE, YTOOBI 3aKpbIThb OJHO W3 BAXKHEHIIMX MECT PACKOIOK M 3alIUTUTh €ro OT
Hernorozsl U rpadureneid. Korna Mpl BOUIM BHYTpPb, YTOOBI B35Th 00pa3libl IOYBBI JIs aHAIN3a
HEUTPOHHOW aKTUBALMEH M aKTHBALMEH raMMa-JIydaMU BBICOKOM 3HEPIruH, s MOJOLIEN K Cpe3y
3eMJIM, 4TOOBI MOCMOTPETh Ha «UEPHOE MOKpbIBao». OHO OBUIO HE CTONb TEMHBIM, KaK B
Mappei-Cripyare, HO NPAaKTUYECKU HIACHTUYHBIM 10 TEKCType M BHEUIHEMY BHJY — U OHO
OBLJIO BCETO B HECKOJIBKO (DYTOB TOJIITUHOM.

Sl mpoBen manbleM Mo MECTY COCIMHEHHS TEMHOTO, MSTKOTO «UEpPHOTO IMOKphIBajia» U Oojee
CBETJIOTO CJIOS 3MOXHU KIOBUC Cpa3zy IOJ HUM, 3Has, YTO MOHU MaJIbLIbl KACAIOTCS CIOSI —
ceugerelst «COOBITHSY.

— Bot rae 3to npousonuio, — cka3an s J[>koaHH. — 37ech HayaloCh BBIMUPAHUE >KUBOTO. —
Bpems cTonp npamMaTtudeckoro coOBITHS OTMEYaja COBCEM TOHKas JuHUS, JKOaHH KUBHYJNA U
nmpoaoJrkKajlia MojIda CMOTPCTb 4YE€pPEC3 MOC IJICHO. Omna A0JIr0 HEC MOTJIa MMOHATH, YTO CIIY4YUJIOCH B
biskyortepe 13 Thicsiy sieT Ha3a.

Bce emie paznymbiBas, kakoe BIusiHue oka3ano «CoObITHe» Ha KUBIIUN TOTAa HAPOI, 1 CIPOCHII
ee:

— OTa JIMHMUS T0Ka3blBa€T BPEMEHHYIO TIpaHUIly, KOTJa B IOCJIEIHUN pa3 BCTPEHAIOTCS
apTe(akThl AMOXH KJIOBUC, HO KOT/1a JIIOJIU MOSBIISIOTCA CHOBA?

JI>KoaHH Mmokasaja najibleM:

— Buaure, kak 3emiist ctajia cepoil cpa3y Haj «IOKpPbIBaJoM»? A BbIIlIE — HOBOE U3MEHEHHE
OKpacku?

51 KUBHYJ U NPOBEJ PyKOM BBEPX MO CTEHE MPUMEPHO HA BOCEMHAALATH JIONMOB Tyza, TIe OHa
nokasasna.

JloaHH npoaopKana:

— DTO MEpBBI 3HAK, CBA3AHHBIA C HAPOJOM, KOTOPBIN MOABUJICA IMOCJE SMOXU KJIOBUC. MbI
HAIIUTH B 3TOM CJI0€ MHOKECTBO KOCTEeH OM30HOB M HAKOHEYHHUKOB SIOXHU (hOJICOM.

BrInpssMuBIINCE, 51 3aMETHII, YTO MECTO PACKOMOK OBLIO IMOJIHO HAKOHEYHUKOB, OPYAMHA Tpyda
kocteid. HoBbIil Hapoa 3MOXH KJIOBUC ObUT BechbMa TPyHoMt0OMB. OHAKO MPOMEKYTOK MEKIY
CJIOSIMU TOBOPHJI, YTO HE OCTaBaJIOCh HUKAKUX CBUAETEILCTB IIPUCYTCTBUS II0ACH B bidkyorep-
Apo Ha IPOTSHKEHUH OYEHBb JOJTI0ro BpeMeHU. Bocemb «pannoyriepoaHbIX» 1aT MNOKa3bIBaoT,
YTO HM OJIMH UeJIOBeK He noceman biskyorep-/Ipo Ha npoTskeHun 0ojiee ThICAYH JIeT.



DT0 MeHs Topasujio: B T€ BpeMeHa 3/leCh Obla BOJa W TYyCTas pPAacTUTENBHOCTh. Bce 3TO
OTIpeIeNIEHHO MPUTATUBAJIO JKUBOTHBIX, @ T€, B CBOIO OYEPE/lb, JOJKHBI ObUIH «IIPUTSATUBATH)
moneit — Ho moneil He Obuto. Heyxkenu «CoObITHE)» YHUYTOXKHIO BCEX JKHUBYIIUX B ITOM
paitone? CBUIETENHCTB, YTOOBI OTBETUTH HA ATOT BONPOC, IOKAa OBLIO HEJOCTATOYHO, XOTS HE
conepskaiias apreakToB 3eMJIs IO MOeH PyKO# Kak Obl «HaMeKalia», 4To Tak Bce U OBLIO.

MAT'HUTHBIE HACTHUILBI 1 COEPLI

HOMHH, 4TO OCTaJIOCh €IIC MHOTO ACI, 1 ABHUHYJICA K CTCHC, ‘ITOGBI IMMPOBCPUTH €€ C MOMOIIBIO
cuetunka ['eiirepa. Kak u B ciydae ¢ KOCTSIMH, CIOM AMOXM KJIOBUC MOKAa3aJl CaMblid BBICOKHM
YPOBCHb paaraniv, XO0Ts U HAMHOTI'O MGHBMHﬁ, YEM KOCTH.

[Tocne 3TOro s BBITALIMII MAarHUT U IOMECTHII €r0 MPOTUB 3€MJITHOM CTE€HBI, YTOOBI MPOBECTH IO
CJIOIO JIIOXH KJIOBUC M CBETJIOMY IecKy Bbllle. Korga s oropBasn MarHur, /[»KoaHH HarHynacsb,
YTOOBI TOKE B3IJISIHYTh Ha pe3ynbTaT. Mbl yBUIETH, UTO KOHELl MarHUTa COJEPKUT Mellbyaiiiine
YaCTHUIIbl, TOXOXKUE Ha YEPHBIN mepen Wik Nmopox. VX ObumM ThICAYM, TOpa3fo OoJbIle, YeM s
Busien B Mappeit-CripuHre. 910 ObITO 10Ka3aTEIBCTBOM, YTO CIOM SMOXH KJIOBUC COOTBETCTBYET
CJIOI0 Ha MECT€ PAacKoNoK B Apu30HE. A 4TO HacyeT cios Hwxke U Bbiue? IlpoBepuB ux, s
OoOHapyXW, 4TO YacTULl B HUX HaMHOTO MEHbIIe, — KapTHHA ObLIa TakoM e, Kak B JPYrux
MECTaxX PACKOIIOK.

B nmocnennioro ouepenp st B3s1 00paslibl sl XUMHUYECKOTO aHajHn3a, YK€ B YBEPEHHOCTH, YTO
BCE€ 37IECh COBIIAJAECT C JIAHHBIMU, MOJYYEHHbBIMU B Muunrane u Apusone. Tem He MeHee OHHU
NOKa3aJli yIUBUTEIbHBIC DPA3JINYMs, OCOOCHHO OTHOCHUTEIIBHO PAAMOAKTHUBHBIX 3JEMEHTOB,
Bno0aBok K BBICOKOMY COJEP)KAaHHIO ypaHa MarHMTHBIE YaCTHUIbI MOXHM KJIOBHUC COAEpkKalu
MIOYTH B TPU paza OoJIblIe PaiOaKTUBHOTO TOPUS, YeM OOBIYHO.

TakuMm 00pa3oM, pe3ynbTaThl CO BCEX MECT PaCKOIMOK OKa3alMCh, B OCHOBHOM CXOXXHMH, OJHAKO
KaXJI0€ UMEJI0 CBOM OCOOCHHOCTH M HOBBIC MHTPHUTYIOIIUE 3aIleNKH, KOTOPBIC 3aCTaBIISJIN HAC
BBIJIBUTATh TUIIOTE3bI U ABUTATHCA BIiepen. Kaxaplii pa3, Korjaa Mbl ObUTH YBEPEHBI, YTO 3HAEM
MPaBWJIbHBIN OTBET, HOBBIE JJAHHBIE BCE MEHSIM, U 3TO BHIBOJIMIIO HAC U3 PAaBHOBECHSI.

HA KOJIEHAX ITEPEJL KOJIOALEM 9I10XHM KJIOBUC

[Tocre Toro kak s ymakoBanl oOpasimbl, J[)KOaHH IMpoBella MEHS 4Yepe3 CIEAYIONIYI0 TBEph B
3a0ope K HeOombpIIoOMy A-00pa3HOMY CTPOCHHIO, 3aKPBIBAIOIIEMY OJWH W3 3HAMEHHUTBIX
KOJIOJIEB JMOXU KIOBHUC — CaMblii JPEBHUN W3 KOTJA-TMOO HAWICHHBIX B 3amaJHOM
noiymapud. B LEeHTpe 3TOro MajIeHbKOTO IMOJYTEMHOIO CTPOEHUS C HU3KUM TMOTOJKOM S
YBUEN HEPOBHYIO sIMY, KOTOpast ©Mella MPUMEPHO 2,5 GyToB mmpuHEL U 5,5 HyTOB TITyOUHBL, C
HECKOJIbKO MPUIOJHATHIM KpaeMm. [1neMst Hapoaa 310XH KJIOBHUC BBIPBUIO €€ MpUMEpPHO 13 ThicsSY
JeT Ha3aJ, 4ToObl JocTaTh Oosiee YUCTyI0 Boay. Konozel, mo Bceli BUAMMOCTH, €I11e BO MHOTOM
BBITJISZIEN KaK BO BpEMEHA, KOTJa UM MOJIb30BaJIUCh.

Kar (1997) roBoput Ham 00 OTKPBITUM OJHUM apxeonoroM bmikyorepa, Epimom ['punowm,
HECKOJIBKMX ITOJOOHBIX KOJIOMIIEB, UTO CTajJ0 CEHCalMeld B MECTHBIX raserax B 50-x romax XX
Beka. Epn mosmHee TroBOpMII, YTO OJIHA MECTHasl JKCHIIMHA OJHAXIbI MpUIUIA C TPYNIOH
MaleHbKHX JieTell M cKa3ana, 4To «XOdYeT MOKa3aTh CBOMM BHYKAM KHTOBY». Epn moHsm: oHa
pemmia, 9To OMBHU M U30THYTHIE pedpa MpUHAANEKAT KUTaM, U OOBSICHUI €i, 4YTO KUTOB 37eCh
HET — TOJBKO MaMOHTHI U JPYrHe Ha3eMHbIE KMBOTHBIC. JKeHIMHA ObuTa yBEepeHa, U4TO OHa
mpaBa, MOCKOJIbKY, KaK OHa CKazana: «S Oblia 37ech, Korja UX Haluid B 3eMiie». Epn HacTauBan
Ha TOM, YTO KUTOB 3]IeCh HET, U JKCHIIMHA, BO3MYIIAsACh, YAAIHIACh. TONHKO MO3IHEE OH MOHSI,



YTO CO CBOMM YXKaCHBIM aKIICHTOM OHa NPOCHJIAa TMOKa3aTh HE KUTOB («whalesy), a KOOIk
(«wellsy).

Korma s rasgen Ha apeBHUN KOJIOACI] C MOJOTUMHU CTEHKaMH, TO Tepsijics B goraakax. [lmems
MOTIJIO JIETKO MOJYYHTh BOAY M3 INpyAa M ONU3IEeKaIIed pEedKkH, Tak 3adeM IOHaa00uiIcs
Kojonen? MoxkeT, HHACHITBI OOJIeTN OT PaJuOAKTUBHON BOJIBI, MJIM BOJBI, IOJTHOW TOKCHHOB OT
Bojopocieit? Coobpasus, YTO MPYH COACPIKUT /1, OHU, BO3MOXKHO, XOTEIH HAUTH 00JIee YUCTHIN
ucTouHUK? OHAKO ATO HE MOTJIO «CpabOTaThy, MOCKOJIBKY PAIMOAKTHBHOCTh U TOKCHUHBI JIETKO
nponuid Obl U3 MpyJa CKBO3b TMECOK W 3arps3HUIN Kojonel. Y HWHAEWIeB ObUI OTOHb, U OHU
MOTJIM BCKUTISAITUTD BOJY, HO 3TO HE MOTJIO YIAIHUTh SBI.

Bo3M0XHO, OHM BBIpBUIM KOJOJEI MPOCTO AJisi TOrO, 4TOObI HE NMUTHh BOAY, 3arpsA3HEHHYIO
CTaJlaMd MaMOHTOB U OM30HOB. He3aBUCHMO OT TOTO, MO KaKO#l MpUYKUHE ObLT BRIPBIT KOJIOJEII,
€ro IMOosIBJICHHE TOBOPUT O TOM, YTO JIOJAU TOTO BPEMEHHU SICHO MOHUMAIU HEOOXOAUMOCTh BObI
XOPOIIETo KauyecTBa.

[To3aHee s mpoBen TECT C MOMOIIBIO cUeTYuKa ['elirepa, KOTOPBIM MOKa3al paguOaKTUBHOCTh
IMMO4YBbI, XOTd U HAMHOTO MCHBIIYIO, YCM Y kocted. TeM He MeHee 3TH IOKa3aHUI 6I>I.HI/I BBIIIIC,
4yeM B JIF0OOM U3 CIIOeB, MPOBepeHHBIX B biskyoTrepe. CTpaHHO, MOIyMal s, YTO CTEHA KOJIOALA
IMOKAa3bIBACT MAKCUMAJIbHYIO PaIUOAKTUBHOCTD. bruio 1 To IMOTOMY, 4YTO JIFOJU 3IIOXH KJIOBHUC
MHOTO pa3 BBIIJICCKUBAIU PaMOAKTUBHYIO Bo1y Ha Oeper? Mnu xe paanoakTUBHBIE YaCTHIIbI
naJiajiy npsiMO Ha ATY MOBEPXHOCTH, KOTOPast B T€ BpEMEHa Obl1a OTKphITa?

BBIPBIBAHUME 3EMJIN 13 KOJIOALIA

[Tocne sToro J[>koaHH MOMOTIIa MHE B3SITh 00PA3Ilbl 3¢MIIM JIJIsl aHAJIM3a Ha COCTaB, CTapaTeIbHO
CHSIB BEpXHHE CJIOM B HECKOJBKHUX MecTax BOKpYr kosoaua. [lo3zmnee, uccienyst oOpaser u3
KOJIOZILIA, 1 C YAUBICHUEM OOHAPYXKHJI, YTO Kbl (DYHT 3€MJIU COAEPIKUT COTHH MarHUTHBIX
MUKpocdep, BMECTE C ThICSYaMU MaJI€HbKUX MarHUTHBIX YacTHULl, KOTOpPbIE ObUTH CXOXKHU C HUMHU
[0 COCTaBy, HO HE SABISUIUCH C(HEPUUYECKHMHU, XOTSI M HMMEIH OKPYIJIOCTH. Bo3HMKHOBeHHE
MOJOOHBIX YAacTHUIl — JOBOJIbHO THIIMYHOE SBJIEHUE MPU CTOJIKHOBEHHH C METECOPUTOM, HO
COOTHOLICHHUE DJIEMEHTOB B HUX SIBIIACTCA APYrMM. XMMHUYECKUN COCTaB dacTull u3 biskyorepe
ObLT OOJBIIIE TTOX0K HA XUMHUUYECKHI COCTaB 4acTuIll U3 paiioHoB Kanaaer Bokpyr Benukux ozep
U, KaK HU CTpaHHO, C .HyHI:I. O,Z[HaKO 9TO HE OGBHCHHHO IIOABJICHHUEC 4HAaCTUILl Ha KOJOAUEC IIIOXHN
kyoBuc B Hero-Mekcuko.

Kor;[a s OIYCTHJICA Ha KOJICHHM Yy Kpas KOJoAUa M CTall pa3aAyMbIBaTb Had BCCMU 3THMU
3arajikaMi, BO MHE BO3HUKJIO CTPAHHOE YYBCTBO. Sl CTOSJI Ha KOJICHSIX TOYHO TaK K€, Kak JII0JI1
OIIOXH KJIOBHUC, Ha6HpaBume 341€Cb BOOY 13 TBICSY NET Ha3s3an. pil YYBCTBOBAJI CUJIbHYIO CBA3b C
STUMHU HMCUYE3HYBIIMMHU JIIOJbMH, KUBLUIMMHU B TpyJqHoe Bpems. Emie Oosiee cTpaHHOE 4yBCTBO
OXBAaTUJIO MCHJ IPU MBICIIU, YTO B CJIOAX 3C€MJIM BBIIIC Kpad KOJIOAIA HUKTO HC HAXOJUJI Konui
WM OpyIuid Tpyda HapoAa 3MOXH KJIOBHC. I CTOs1 HA TOM caMOM 3emie, C KOTOpPOM OHM
ncues3nd. BeraBana iy Ha KOJIEHU KCHIIIMHA 3II0XH KJIOBHC Ha 3TOM XK€ CaMOM MCECTC B TOT ACHb,
korna npousonuio «Cobsitue»? Bo3moxkHO, OHA Tisaena BBEpX Kak pa3 B TO BpeMs, KOI/a Ha
CEBEPO-BOCTOKE B HEOE MOKa3alach CTpaIIHas yrpo3a.

KPATEPbLI B KPEMHINU

3akoHUYUB ¢ KoJojueM, J[PKOaHH U s BEpHYIHUCh B OQHC, e Mbl CIeNiadl HOBOE OTKphITHE. S
3aX0TeNl MOCMOTPETh Ha HAKOHEYHHUKH M CKOJNBI KaK W3 CJIOS SMOXU KIIOBHUC, TaK M U3 (HoJIcoM,
KOTOPBIN pacrojarajics BbIIIE; s 3HaJ, YTO TaM JOJDKHBI ObITh MUKpochepsl. [Ton Mukpockomnom
sl YBUJIEJ, YTO HEKOTOPBIE CKOJIbI 3MOXU KJIOBHUC COAEPKAT CIEAbl MUKPOCKOITUYECKUX YJIapOB.



Bokpyr kpaTepoB OT ynapoB TMOOJECKMBAIM HEKOTAA pPACIUIABJICHHBIE METaJUIMYECKHe
MUKpochepbl. DTo ObUTO MOX0KE HA TO, yTo bumn TonmuHr Hamen B ['DHHU U1 MHOTHX APYTHX
mectax Cpennero 3amaga. OqHaKO 3TH KpaTepbl Ka3aJluCh HE CTOJb TIIYOOKHMH: MOXOXE, YTO
«CoOpITHE» Tpom3onuIo maneko oT bmdkyorep-/po. Kparepsl ObutM TOJBKO B CKOJIAX AMOXH
KJIOBUC, OTHOCAIIEHCS KO BpeMeHH 13 ThICSY JeT Ha3aj; s He MOT HalTH MOJOOHBIX CIIEAOB B
KPEMHUHU 3M0XU (POJOOM, KOTOpas HACTyNHJIA MPUMEPHO uepe3 ThICSUy JeT Mocie SIOXHU
KJIOBHC.

BPYUYHYVYIO OBPYBJIEHHLIV BUBEHb

3aKOHYMB ¢ KpeMHUeM, [>KoaHH MOIHsIIAa OCIeTHII HeoOBIYHBIN 00pasel U3 SAIuKa U Bpyduia
eto MHe. IloHawany oH mokazancs TUIIMYHBIM HEOOJBIIMM OMBHEM MaMOHTa, HO Korjga s
MIOBEPHYJ €0 KPyroM, TO YBHJEN, CKOJIb MPUMEYaTeIbHBIM OH OBUI: Ha €ro0 OCHOBAaHWU B TPH
(dyTra AIUHON OBUIM OTYETIIMBO BHUJHBI HAJpPE3bl MO BCEH AJIMHE M CO BCEX CTOPOH. SICHO, 4TO
OMBEHb MEpPTBOIO MaMOHTa OTPYOadM KPEMHHMEBBIM TOIOPOM NPUMEPHO TaK K€, KaK MBI
cpyOaeM BETBH JICPEBHEB.

JI>koaHH OOBSICHHIIA, YTO OHU HAIIIM Takue OMBHU B HECKOJIBKUX pailoOHaxX B MecKe y Mpyaa, B
MecTax, TJe MEeCKU 3bI0yYd W TOrpedaroT BCe, YTO TOMaaaeT B Mpyd. Takue mecra SBISIIUCH
ONACHBIMHU JIOBYILIKAMU; KOTa HAUYEro0 HE MOAO03PEBAOIIMI MaMOHT CTYyIaJl HA HUX, OH TOHYI.
ApX€0JI0TH HallIM HECKOJBbKO CKEJIETOB MAaMOHTOB B CTOSYEM TOJIOKEHHH, C TOIKaThIMU
HOTaMU ¥ 33JpaHHON roJI0OBOW — 1M03a TUMHYHA JJIs TOHYIIHUX XKUBOTHBIX. Koe-rie OblTu BUIHBI
CJIEbl TOTO, YTO OXOTHHUKHU Pa3JieNbIBaii MAMOHTOB Ha MECTE, TPUYEM MHJICHIIBI STIOXH KJIOBHUC
MOTJIM J0OpaThcsl TOJMBKO 10 BEpXHEHW HE MOTOHYBIICH YacTH XKUBOTHOTO. HIEHIIBI pa3nenanu
BEPXHIOIO YacTh TYIIIH, & 3aT€M OJIMH W3 HUX HCIOJIh30BaJl KAMEHHBIA TOMOP, YTOOBI OTPYOHTH
OMBEHD, ITOKA IIECOK HE MOTJIOTHII >KUBOTHOE.

Onun ckener OblT HaWJEeH HenbiM, HO Oe3 OuBHs. I[lo3nHee apxeonoru HanuM OTPYOJIEHHBIN
TOIOPOM OWBEHbB, JIGKABIIMK HEKOTJa Ha Oepery mpyna. [lo Bceil BUAMMOCTH, OIWH HHJCEII,
MOKa JIPYTHe pa3felibIBAIA TYITy 3aCTPSIBIIETO MaMOHTA, OTOIIE OT MPY/a W MOJIOKHUI OUBEHb
Ha Oeper.

3nech ucTtopus mpuUoOpeTaeT 3arafouHblii moBopoT. Iloyemy oXoTHUK Opocusi OuBEHB?
[TonoOHbIe OMBHU OBLJIO TPYIHO 3alONIYy4UTh, U OHH BBICOKO IEHMIUCH. bpocuTh OMBEHB IS
OXOTHUKA — 3TO TO €, YTO JUIsI 30JI0TOMCKATENsSI HAWNTH CBEPKAIOIIUE 30JI0THIE CAMOPOJKH,
BBUIOXKUTHh MX Ha Oeper pekud W yWTH mpodb. TpyHHO MOBEPHUTH, YTO MHACHIBI OCTABUIHM 3TOT
OuBeHb Oex 0cOOBIX Ha TO MPUYMH. MOKET, TUTP MM BOJIK HAIlal Ha TUIEMS WIIH JK€ OCTaJbHas
YacTh CTaJa MaMOHTOB Opocuiiach Ha OXOTHMKOB? HH 0OAMH M3 3THX CIIEHapHeB HE Ka)KeTcCs
MPaBIONOI00HBIM, TTOCKOJIBKY 3TOT YEJIOBEK MO3HEE Obl BEPHYJICS, YTOOBI 3a0paTh OWBEHBD.

Ecth eme onHo JneneHsiee Aynry MpeanofioskeHue: He mpousonuio jJu «CoObITHe» Kak pas B
3TOT MOMeHT? [103TOMY M HE HAIIOCh HU OJTHOTO OXOTHHUKA, KOTOPBIN OBl CMOT YHECTH OMBEHb?
B monp3y »TOM Bepcum TOBOpHT OnHa ciabas 3arnenka. Korma oOpaOoTaHHBIM OMBEHB OBLI
HaliIeH JiexaluM Ha Oepery peBHEH peKH, OH HaXOIUJICs MPSAMO MOJ «YE€PHBIM MOKPHIBATIOM,
KOTOpPOE OKYTHIBAJIO €ro, Kak udepHas mpocThiHA. J[0 TOro kak copMHUpOBaiCs 3TOT CIIOW,
MaMOHTBI M JIFOJM HapoJia 3MOXH KJIOBUC CBOOOIHO Tmepemeranuch nmo bmkyorep-Jlpo. Korna
MOSIBUJIOCH «YE€PHOE MOKPHIBAJIOY», OHU HUCUE3IIH.

Tak, 3Haunt, «CoOBITHE» TPOU3ONLIO TOYHO B TO BpeMs, KOTJa OXOTHHK OCTAHOBWJICS Ha
Oepery, nepxa OuBeHb MamoHTa? [/, Kak gynoBunHoe «CoOBITHE)» pa3BOpaunBacTCs B HEOE
Ha CEBEPO-BOCTOKE, OH, BO3MOXHO, OpOCHI OHMBEHb U MOOEKAT — a MOXKET, YHal, W CO



BpPEMEHEM €ro COOCTBEHHBIH KAIKHUN CKeJeT MpeBpaTwics B NbUIb? Huuero Hemp3s ckas3atb
HaBEpHSKa, OJHAKO 3TOT CLEHAPHI XOPOIIO 0ObSICHUI OBl BCE TailHbI, CBA3aHHBIE C HAXOJKAMH.

[Tocne «CoOwiTus» bidkyorep-Zlpo ObUT TUX W MYCTHIHEH Ha MPOTSHKECHUU THICSIYHU JIET TIEpe.
TE€M, KaK B 3TOW MECTHOCTH MNOSBMWIMCH Apyrue moau. Co BpeMEHH, KOrja CrJa IpUIUIH
OXOTHMKH 3MOXH (POJICOM, OXOTHUKOB 3IMOXHU KJIOBHUC 371€Ch TABHO Y€ HE ObLIO — OHU HUCYE3IIH,
BMECTE CO CBOUM 00pPa30OM JKU3HHU.

HOBLIE, I HE TOJIBKO, 3AIIEITKU K TAITHE

* Koctn ¢ Mecta packonok B biakyorepe HMEIOT BBICOKYIO PaJIHOAKTUBHOCTH TOJBKO BO BPEMs
«CoObITUSY.

* [Toxoxe, uTo B bidkyorepe mroeit He ObLTO HAa IPOTSKEHHUH THICSIUH JIeT Tociie «COoOBITHS.
* 3eMIst, OTHOCSIIASICS K 3TOXE KJIOBUC, IMEET OOJBIIYIO PAINOAKTUBHOCTD.

Kak m Ha npyrux Mecrax pacKOIIOK, TaWMHCTBEHHOE «UEpHOE IOKpbhIBaIO» B biskyorepe
HETOCPEACTBEHHO 00EPHYTO BOKPYT KOCTEH BHIMEPIIMX KPYITHBIX KHBOTHBIX.

* B Mappeii-CupuHrc ecTh HECKOJIBKO CBUAETEILCTB, KOTOPBIE 3aCTABIISAIOT MPEIAIIOI0KUTh, YTO
«4EepHOE MOKPBIBAJIO» B bildKyoTepe HeKoraa coaepKao TOKCHYECKUE BEIECTBA

* MarauTHble 4YacTUIBl M3 biadKkyoTepa CXOAHBI MO XHMHUYECKOMY COCTaBY C MarHUTHBIMHU
yacTuamu u3 ['3itHu, pacnonoxennoro B 1500 musx,

 Kak u Be3ze, KOIMYECTBO MarHUTHBIX MUKpocdep B bidkyoTrepe pe3ko yBennyuBaeTcs B Cloe
SMOXHU KJIOBHUC.

* OTHOCSIIMICS K 3I0XE KJIOBUC KpeMEHb U3 bidkyoTepa uMMeeT BKpaIUIeHHs, CXOXKHUE C
BKpAIJICHUSIMU Ha MecTax packornok Ha CpenHem 3amane.

* OXOTHHUK SII0XHM KJIOBHC BHE3aITHO OpOCHJI CBOM BPY4YHYIO O0OpaboTaHHBIN OMBEHBL 13 ThICSY
JIeT Ha3al.

6. ApTtedakTsl S1IOXH ¢ MecTa packonok Yobora
COJIHEYHbIM BOCXO/I HA T'OJIYBOM O3EPE

B nouckax eme 0HOI MecTa pacKONOK 310X KioBHC B KaHane s HampaBuiics Ha ceBep OT
Kanrapu, k OamoHTOHY, AnpbepTa, W moabexad K JaoMaMm, TISASIIMM Ha 03epo  bak.
3aperucTpUpOBABIIMCH B IPUOPEIKHOM MOTENE, 51 T03BOHMUI AHTOHY U Mapun Yo6oT — mape,
panee npoxuBaBuiel B YexocnoBakuu. OHM HAILIM CTOSIHKY JIFOAEH 3MOXH KJIOBHUC PSIOM CO
CBOMM JOMOM Yy 03€pa, U AHTOH COIJIAaCHJICS BCTPETUTHCA CO MHOW yTPOM OKOJIO O3€pa U
MOKa3aTh MHE, YTO OHM HAIIUIH.

[TomHSABIIMCH JO paccBeTa B XOJOJTHBIA JCHb, S CTAN JaTh AHTOHA BO B3STOM HapoOKar
«TIOHTHAKe» ¢ paboTalIKUM Ha TOJHYI0 MOIIHOCTH obOorpeBarenem. Ilepeno MHOU
PaCCTHIIANIOCH OIISIIOMIISIFOIIE KPACUBOE, HO OYEHb XOJI0HOe 03epo bak. M3 y3koro, JIMHHOTO
03epa BBITEKaJIa peKa, POBHAsI KaK 3€PKayo, 3a UCKIIIOUEHHEM MeCTa, TJe HbIpsuid yTKH. [Ipsimo
HaJ, HUM OBUTM HaBaJICHBI JCPEBbs — IUIOTHWHA, caellaHHas OoOpamu. I'ne-to Ha 3amane, B



CEMUACCATH MUIIAX, pacnonaranHCL CKaHI/ICTBIe FOpBI, HO i HC MOT YBI/II[CTB X H3-3a CTCHBI
JICPEBHEB.

[Tonbexan AnTOoH W Bbimien u3 cBoed «Toioret SUV». OH TBepAo Moxaa MO PYKY,
MOIIPUBCTCTBOBAJI MCHS Ha IMPCKPACHOM AHTJIMICKOM M IIOKa3al B HaIllpaBJICHUU CBOCTO JOMa
yepes 03epo, Ky/Aa Mbl U OTIPABUIIICH BMECTE.

JOM BO3JIE O3EPA

Mkgu1 okazamuce B KOMHATe€ C BBICOKUM IIOTOJIKOM, U AHTOH npeacTaBuil MCHA cBOEH KCHC,
Mapuu. S 6pu1 IpUHAT co BceM rocrenpuuMcTBoM Ctaporo CBeTa; MEHs Yromaid JOMalrHen
BBIIIEUYKOX U uyaeM. CKBO3b OTKPBITOC OKHO B CIIAJIBHC s MOI' BUACTh HAa CTCHAX C Yy30p4YaTbIMU
COCHOBBIMH TTaHEJSIMHU JIECATKH CTEHJIOB C TOMOPaMH M COTHSIMH HAKOHEYHUKOB KOIMUH, CTpEIL.
W3ymiieHHBIN KOJMYECTBOM, s CrOpajl OT HETEPIECHUS B3MVIAHYTh Ha HUX MOOJIMXKE, OJTHAKO BEI
ce0s cepKaHHoO, 9TOOBI HEe «rmocpaMuTh» HoBeril CBer.

[Toxa MBI cuaeny, YUHHO MOMMUBAs Yail, AHTOH paccKa3all MHE HEKOTOpbIE U3 CBOMX HEOOBIUHBIX
HCTOPUU.

— Ilonauany Mapus u g xwim B UexocnoBakuu, Iie s y4wiICsd Ha HH)KEHEpa-dJIEKTPHKA.
ConnanucTuyeckuii 0JIOK 0OueHb MHTEpecoBalics bimxanM BocTokoM, O3TOMY 1O CITy>KEOHBIM
nenaM s 9acto Tam ObiBan, ocobenHo B Cupmm. Haxomsce TaMm, s cral HMHTEpPECOBATHCS
apXeoJIOTUEN M MIPUHSIT YYacTHE B pacKoNKax APEBHEro ropoda YTrapuT K ceBepy ot belipyra Ha
nobepexxbe Cpeau3eMHOro Mopsi. ITO OBLIO XOPOIIEH MOATOTOBKOM K TOMY, YeM S HEOKUJAaHHO
3ansuica B Kanane.

— Pazpemute nokaszats BaM Koe-uTo. — Jlymasi, 4To peub UAET O KOMHATe ¢ apTredakTamu, s
HOCHEIIHO MOoAHAJCS. BMecTo 3TOro oH noasen MeHs K 00JIbIIOMY OKHY BBICOTOH B ABEHA/LATh
¢yToB M mokazanm Ha o3epo. — Hamr goM HaxomuTcs Ha Oojiee BBICOKOHM Teppace Ha 3TOH
CTOPOHE 03€pa, HO BUANWTE HU3KYIO Teppacy 3a 03epoM? — Sl KUBHYII, IJIsAs MOBEPX €ro Iuieda
Ha JIpyroit 6eper o3epa. — VIMEHHO TaM ObUIM KpeMHHUEBBIE KaMHH. JTO 03epo ObuIo 31ech 13
TBICAY JIET; KaK U B HAII JHH, BOJIHBI BBIHOCWJIM KAMHH BO BpeMsl IITOpMA. JIFOIM 3MIOXU KIOBHC
cobupanu ux Ha Oepery. — [lo mMepe Toro xkak AHTOH paccKasbIBall, €r0 T'OJIOC CTAHOBUJICA
TUNIE. — 3aTeM OHM IIEPEHOCWIM KaMHHU CloJa B CBOM Macrepckue. — Ilociie mayssl OH
npoaoinkui; — 31echk Obuta (abpuka mo oOpaboTke KpemHus. S mepecran cuuTarh, KOrja
JIOIIENT IIPUMEPHO IO CEMHAIUATH THICSY TONOPOB, HOXKEH, CKOJIOB, HAKOHEYHHKOB CTPEN H
Konuii. — Ha Moem nmie, JOMMKHO OBITh, OTPa3HJIOCh H3yMieHHE. — Bbl He xorenn Obl
MOCMOTPETh Ha HEKOTOPbIC U3 HUX? — crpocuit oH. He xoTen Obr 5!

MVY3EN YOBOTA

Crnenyroniye aBa 4aca Mbl TOTPATWIIM, M3ydas KoJulekiuio apredaxtoB YoOora, koTopas ObI
cocTaBuiia 4ecTh Jr000My My3ero. OHa pa3melnanach Ha CTEHJaX B HECKOJIbKUX KOMHaTax. S
YBUACT JICTKO Y3HABACMBIC HAKOHCYHHUKU KJIOBHUC, HO 3ACCH 651.]121 U TOJIHAsA <«XPOHOJIOTHSI»
HAaKOHEYHHUKOB BCEX SIOX BIUIOTH J0 HAlIMX BpeMeH. bbulM Takke HaKOHEUHUKH, KOTOpbIE
qOGOT CUruTal OTHOCAINIMMHUCA K BpPCMCHAM O OSIIOXH KJIIOBHUC. HGKOTOpBIe CIICOUaJInCTHhI,
OJIHAaKO, HE MPU3HAIOT BO3MOXKHOCTH CYILIECTBOBaHUS apTedakToB ¢ Takoi aApeBHOCTH. OHU 10
CUX TIOp MPHUACPKUBAIOTCS «IIEPBOW TEOPUU KIOBHCY, COTJIACHO KOTOPOI HAPOJ ATIOXU KIOBHC
Ob11 IepBbIM B HoBOM CBeTe 1 mosBHIICS TPUMEPHO 13 THICSAY JIET Ha3aJ B MECTax, /i€ HE OBLIO
HUKAKOTO HACEJICHUSI.



OpHako yBENMYMBAETCS KOJIMYECTBO ApPXEOJOTMYECKMX CBHUJAETEIBbCTB, 3aCTaBIISIFOIIMX
npeanonararb, 4yro ObUIM M Jpyrue JIOAU, XOTs, Hanbosee BEpPOATHO, WX ObUIO HEMHOTO.
[Toxosxe Ha TO, UTO HApOJ MOXU KJIOBHUC OBbLIT HE MEPBBIM, HO SIBIISUICS MEPBOM KPYIMTHON BOJIHOM
IIEPECETICHIIEB.

AHTOH Hamen BHYIIUTEIHFHOE KOJIWYECTBO OYEHb I'py0O CIAETaHHBIX TOIOPOB, HOKEH M JPYrHX
OpYIHii, CBA3aHHBIX C THUMH IEPBBIMH, >KUBIIMM JI0 HAapoJa KJIOBHUC, JIIOJbMHU. Bce opyaus
ObUTH M3 CIIOEB, PACIIOJIOKCHHBIX HAa HECKOJIBKO (yTOB HIDKE CAMOTO IPEBHETO CJIOSI IIOXHU
kjoBuc. I'pybo crenanHble, OHU HE MMEIH HUKAKOTO CXOJICTBAa C MPEKpacHO 0OpaboTaHHBIMU
OpYAMSMH TPYyZla Hapo/ia 3MOXH KJIOBUC, KOTOPHIE JIETKO OTIMYMMEI OT BCEX OPYIUH B MHPE.

OpnHako OJMH HAKOHEYHUK BBI3BAJl Y MCHSI COMHEHHS: OH BBITJISAACI KaK IPUHAUICKAIIAN JI10XE
KJIOBHC, HO MMEJI MEHEE BBIPAXKCHHBIN XapaKTepHbIE HACEUKU U ObLT clenaH rpydee. S cripocui
AHTOHA, TPOBEPSLT JIN KTO-HUOY Ib 3TOT HAKOHEYHHUK.

— O, nma, — oteerun oH. — JI-p Bbproc bomn, mpodeccop yHuBepcurera B DIMOHTOHE, OBLI
OIHMM M3 nepBbIX. OH MOATBEPANI, YTO HAKOHEUYHUKHM C HACEUKAMH INPUHAMIEKAT K JIIOXE
KJIOBUC, ¥ TIOMOT" HAM UX KaTajlorusupoBarb. OH U apyrue pabOTHUKU YHUBEPCUTETA TPOU3BEIH
3[1€Chb PACKOIKU U ONpPEIETWIN TOYHBIH ypoBeHb 310XM KioBuc. Kpome Toro, 3aech Obul A-p
Anekcannep u3 Yuuepcutera Anpbepra OH TOXE MOATBEPIMI MOUIMHHOCTH HAKOHEUHUKOB
KJoBUC. S 3aperucTpupoBai 3TOT ydacTok B 1981 roay kak mecro packomnok HYobora NFfPqg-3.
MHe naxe nanu cepTU(UKAT, KOTOPBIH BUCHT Ha cTeHe ¢pyHaamenTa. Koria Mbl moiiaemM BHU3, s
IIOKaXXy BaM €ro.

— Takxe s moctaBuia 00 ATOM B HM3BECTHOCTh My3edl NPOBHHIMKU B OJMOHTOHE. Ero
COTPYAHUKHU 3aUHTCPCCOBAHBI B IMPOBCACHUHN 3ACCH HCCHCHOBaHHﬁ, HO Hu3-3a (bHHaHCOBBIX
npoOjeM y HUX HHYEro HE MOJy4Ywiock. S oOparuiics B Apyrod My3ed, W TaMm 3axOTeNH
noKa3aTh HalM apTedakTsl Ha BbIcTaBke. S cka3an um: «CorjaceH, HO MPHU YCIOBHH, €CIIU BbI
nokaxkere apredakTsl A0 AMOXHU KJIOBUC Toke». OHU OTKAa3aInCh, TaK KaK 3TO CTAaBUJIO UX B
CJI0KHOE ToJIoKeHue. He XOTuTe Jin MoCMOTPETh, OT YEr0 OHU OTKA3aJIUCh?

MAT'HUTHBIE POI'A OJIEHA

B nopsane noma Yo060TOB 0Ka3aloch MHOKECTBO SIIMKOB — BO3MOXKHO, OKOJIO COTHH, —
3aII0JIHEHHBIX KPEMHUEBBIMU OPYIUSMH TPYAA U CKOJIAMHU. B OZHOM sIIMKE 51 HAIE] JH0XKUHY
KOCTEH M POrOB Pa3JINYHBIX )KUBOTHBIX, HEKOTOPBIE U3 HUX KOTOPBIX OTHOCATCS K II0XE KIJIOBHC,
a HEeKoTopble — K Oonee mo3gHuM BpeMeHam. IlomHs o kocTsax u3 Mappei-Crpunre, s
IPOBEPUJT OKOJIO IIOKUHBI SIIUKOB IIPHU IOMOIIY MarHuTa — peakuuu He Obuio. S mpomomkan
MEJJICHHO TepeMeniaTh MarHuT, U BAPYT paszjaics ciadblii Apedes3kaluii 3ByK; MarHUT B 3TO
BpEeMs HaXOJWJICA HaJ KOHYMKOM pora. Korza s oTIycTHI MarauT, OH NMPWIAI K HUOKHEW 4acTh
pora.

S monpocun Mapuio noaepkaTb MarHuT, 4TOOBI CAeNaTh HECKOJIbKO ¢ororpaduit. Ilockonbky
HYy)XeH Obutl Oenblid QoH, s moayman o xoyomwibHUKe. Ha Beakuit cimywait s mpemynpemut
Maputo, 4ToOBI OHA JIeprKana MarHUT O4Y€Hb KPEIIKO.

Opnako korga OHa BBIIPSAMWIA PYKY, MarHUT BBICKOJB3HYJI M3 €€ PYKH M C TPOXOTOM
NPUKIEHIICS K KEJNe3HOW cTeHKe. VICmyraHHo B3JIpOTHYB, OHa OyKBaJbHO oleneHena. S
M3BMHWICA M IIOKa3all, KaK KPENKO CJIEeAyeT CXaTb MAarHUT B ciexyrommi pas. S taxke
IpEAYIPEAWII €€ HE CTABUTH IaJblbl HA IIyTH MAarHUTHBIX CWJIOBBIX JIMHUW, IIOCKOJIBKY MAarHUT
TaK CUJIEH, YTO MOYKET «I10KycaTh» UX. OHa MpOTAHyIa PyKy CHOBa U — 0alr! — MarHuT CHOBa
BBICKOJIB3HYJI M3 ee pyku. HakoHen Mpl Hamum O€30MacHyl0 IUCTAHLMIO W CMOIJIM CHETaTh



HECKOJIbKO (ororpaduii MarHuTa € KyCOUYKOM poOra OJeHs, KaKk BBl MOXKETe BHUAETh Ha
WITIOCTPALHH.

S moxymai, 4to, JOJKHO OBITh, MATHUTHBIC CBOMCTBA POT MPUOOPEI TOYHO TaK JKe, KaKk 1 OMBHU
— H3-3a MCTAJNIMYCCKHMX 4YaCTHll, BHGI[pI/IBHII/IXCH B HCro Ha 6OJII>HIOI>'I CKOpOCTI/I.
[TprcMOTpPEBIINCH, BHUMATEIIBHO, SI HE MOT 3aMETUTh HHM OJHOHM YacTHIIBL. BbLIO MOXoXke Ha To,
YTO HAMAarHMYEHHOE JKeIe30 MPOHUKIIO B por. Temeps s 3HaI, 4TO U 3[IeCh B CIIO€ 3M0XE KIOBHC
OBLJIO MHOTO YaCTHII, U 51 OBLT paJl, 4YTO HAIIEN UX.

O3HaKOMUB MEHSI C KOJIJIEKIMEH, AHTOH 1 Mapusi TOBEIM MEHS K 3aKPBITHIM (haHepoOil simam, T1ie
IPOBOJWIINCH PACKOIKHU. SIMbI HAXOAWIMCH OKOJIO AOMa U MO OOJbIICH YacTH OBUIM 3aIOJIHEHBI
BOJIOHM M3-32 HEJABHO MPOLIEAIINX CUIBHBIX A0XkAel. CKOPO MbI HAlIUTH CYXYIO SIMY IIPUMEPHO B
yeTblpe KBaApaTHbIX (pyTa u 1Ba Qyra riryounHoil. Ha ogHON CTOpOHE sIMBI, HAa CepeAMHE ee
r1yOuHbl, ObUTa Mojka. [TonHABIIMCE HaBEpX C MHOXKECTBOM OPYIUM TpyAa M BeApoM, AHTOH
IIOCMOTPEN B SIMY U IIPOU3HEC!

— DTa MojKa HaXOAUTCS TaM, TJI€ CJIOW dMOXH KJIOBUC. PaOOTHHUKM yHHBEpCHUTETA JCNIalu 3/1€Ch
PACKOIIKH BO BPEMsI IIOCJIETHETO MTPUE3/Ia.

Hoznouma MapI/I}I C MHOKCCTBOM IINIACTHUKOBBIX ITAKCTOB JJIA O6p213].[OB.

CrpbITHYB BHH3 B TPA3HYIO IMY, YTOOBI Pa3IiIsieTh BCE BHUMATEIBHO, 5 TOPSIKOM YBSI3 B CEpO
nunkor rps3u. [loka s BBICBOOOXK1am HOTU, AHTOH TIPOTSHYJI MHE HEOOJIBIION KYCOK (haHEpHI.
BpOCI/IB €C Ha I'pA3HYI0 3CMIJIIO, 1 OIMYCTUJICA HA KOJICHU, I-ITO6I:I BHUMATCJIBHCC ITPUCMOTPCTHCA K
CTEHE SIMbI, KOTOpas ObLIa MOKPHITA MOTEKaMHU 3eMJIM U KOpHAMH. CHSIB BEpXHHII CIIOH 3emiu, 5
CMOT" YBUJICTh HAKOHCI CJIOM PIOXH KIJIOBUC

To, 4TO s yBUIEN, 3aCTaBUIIO MOE CepJilie OUThCS ObICTpee — «4depHOe MOKphiBasio»! ToHKas
YCpHasd IMOJIOCKa 1uIa 1mo Bcel AJIMHEC SIMbI BBIIIC YPOBHSA 3T10XU KIIOBHC. 1 He Mor IMOBCPUTH B TO,
YTO BUXY. 371ech, 6onee yeM B 1500 mmisix ot Mappeir-CrpuHre, ObUI0 aOCOJIIOTHO TaKOE K
«4epHOE MOKpHIBaTIo». MMeno nmu oHO Takoif ke cocTaB, kKak U B Apuszone? S1 He Mor ckaszatb
3TOTO JI0 MPOBEIEHUS XUMUYECKOT0 aHATN3a.

51 0CcTOPOXHO OTPBUT BaKHbIE OOpa3llbl 3eMJIM M YMAKOBal MX B MAaKeThl. DTy OMEpPaluio s
npojenan JUisl BCEX CJIOEB OT MOBEPXHOCTU IO CJIOS 3MOXM KJIOBUC. 3aTeM s cTajl MEIJIEHHO
BOH3aTh JIOMATKy B «UE€pPHOE MOKPHIBAJIO» U BHE3AIMHO YCIBIIIAT ITyXOH METaNIMYeCKUil 3BYK.
[IpucnymaBmuce, g NOHsUI, UTO TO 3BYK: METaJljla 0 KpeMeHb. OCTOPOXKHO MOJHAB JONATKY, 5
MPOCYHYII MaJbLbl M HAILIYTIaJ YTO-TO TBepaoe. OCcBOOOUB 3TO TBEPAOE OT 3€MJIH, sl IPOTEP €ro
U YBUJET TPEYrojbHOE OpYAHE TPYyla, BO3MOXKHO, CKpeOOK WM Jie3BHe HOxka. [loxoxe, 3TOT
npeaMeT ObLT U3 CJOS 3MOXU KJIOBHC, TaK 4TO s mepefan ero AHTOHY. OH B3sJ1 TpPEeyroibHOE
OpyIHe B pyKY U OJOPOCHIT €r0 HECKOJIBKO Pas3, MPexk/Iie YeM OTBETHTb.

— DT0 31m0Xa KJIOBHC, — CKa3aJl OH C TUXOH yOeKIECHHOCTBIO. — Y MEHS ObLIa JIIOKMHA TaKUX
IOPEIMETOB C TOTO K€ YPOBHS, M OHHU BBIIJISIJIENM OYEHb MNOXOXKMUMH. — OH Tisien Ha
HaWJICHHBI CKPEOOK C PagoCThIO NMEPBOOTKPHIBATEINS; MOTOM OH MPOTSHYN HAXOJAKy MHE. —
Omna Bamra, — npousHec oH. — BbI Hanum ee.

[TobnarogapuB ero, si ToK€ HECKOJIBKO pa3 MOAOPOCHI B BO3AYX KPEMHHEBBIH TPEYrOJIbHUK,
oymMas O TOM 4YeJOBEeKe, KOTOpPBI H3rOTOBIISI CKpeOOK Ha Oepery S3TOro o3epa MHOIO
TeIcsiueneTuid Hazaj. Kak OH MCHoib30Bal 3TO CBOE Opyaue M Kak A0JIro oH UM Biazaen? He
MOTEPsUT JIU OH 37eCh CBOM HMHCTPYMEHT? MHOTO BOMPOCOB, HA KOTOPBhIE HUKOT/AA HE OyneT
OTBETA.



[TonmoxxuB ckpebOK B MAaKeT, s MPUCTYNMI K cOopy mocieqHux odpasuoB. OKkono cios, T1e s
HaIel CKpeOOK S3IMOXH KIIOBHC, S OOHAPYXHJI HECKOJbKO HEOOJBIIUX KYCOYKOB JIPEBECHOTO
YOI, 3acTPSIBIIMX B CTE€HE. Sl OCTOPOKHO M3BJIEK MX M TOJOXWUI B OTICIBHBIA MaKeT.
Br1OpaBmmchs M3 sSIMBI, S TOMBITAJICS CTPSAXHYTH TPsA3h ¢ OOTHHOK, HO 3Ta paboTa OKasaiach
HaIlPacHOM.

S pacckazan Mapuum M AHTOHY O TOM, UYTO HAIlle]l HECKOJIBKO aHaJIOTMYHBIX KYCOYKOB
npeBecHOTO yriis B Mappei-CrnpuHre, U 49To, JOJKHO OBITh, 13 THICSY JET Haszaa 37eCh Ha
OOIIMPHOI TeppUTOpUN OBLITH JIECHBIC TTOKAPHL. Sl 00BSCHUI, YTO MBI HE 3HaE€M, YTO BBI3BAJIO UX,
HO MPEATNOoaraeM, YTo B 310Xy KJIOBUC MPOMU30IILIa Kakas-To KaracTpoda.

AHTOH OTBETUII:

— 30112 MOKET OBITh OT JIECHBIX MOKAPOB MJIM OT KOCTPOB. MBI HAIIM TPH KOCTPHUIIA SMOXHU
KJIOBHC C MHOKECTBOM KYCOYKOB JIpeBeCHOro yris. [lo3mHee s mokaxy Bam, I'Zle Mbl HallIA
OJIHO U3 HUX. Y HAC TAKXKE €CTh IIAKET C TAKUM YIJIEM B XOJIOJUIbHUKE.

[TakeT ¢ gpeBecHBIM yriieM — B XOJIOAUIbHUKE! YIOMUHAHUE O XOJOAWIbHUKE 3aCTaBUIIO MEHS
JyMaTh O MHUILE; CKOPO MbI IPEPBAIKCH HA JIaHY.

KOCTPHUIIA 3ITOXH KJIOBUC

MpsI OTBeaIM MPEKpPacHylo AOMAIIHIOI BBIEYKY Mapuu, 1 AHTOH paccka3al MHE 00 OYeHb
HEOOBIUHBIX KOCTPHILAX, OOHAPYKEHHBIX MPSMO BO J1Bope. BeTaB u3-3a cTosa, OH HammpaBuiIcs K
OKHY.

— OpHo U3 HUX OBUIO 3/1e€Ch, — TOKa3ajl OH Ha KJIEHBI, pacTyIlue Ha CKJIOHE, IPUMEPHO Ha
cepeiMHe NMyTH K peke. — OAHaxAbl HOYbIO 37IeCh ObLI OYEHb CHIIBHBIM IITOPM C yparaHHbIM
BETPOM — TaKOH CHJIBHBIM, 4TO Tpsiccs Bech AoM. Ha cienyromee yTpo OOJNbIIOi KieH ObLT
BeIpBaH ¢ KopHeM. K cuacTbio, oH ynan He Ha aoM. Korza s Bblmen, 4roObl pacHWIUTh €ro
OCH3MHOBOMW MUJIOH, TO 3aMETHUJI ITOJI KOPHAMHU YEPHYIO MOYBY. S B3SUT LIETIOTKY U MOMSIT MEXITY
HaJIbLaMH — 3TO ObUI APEBECHBIN yroJib, U Ha JHE SIMBI €r0 ObIJI0O MHOT'O, OYEHb MHOTO. 5] IOHSI
— 93TO0, JIOJDKHO OBITh, OT KOCTpPA, MOCKOJBKY 3TOT YEPHBIM y4acTOK OBUI OKPYXEH KaMHSIMHU:
OHHU HaxXOAMJIMCh BCETO B HECKOJIBKUX (pyTax oT ero rpaHuilsl. [To onbITy packonok, 4To BEJIUCh
noOJNM30CTH, sI TOYHO 3HaN IIIYOMHY CIOS 3MOXHM KJIOBUC. Jlymaio, 4To 3TO MpeKpacHO
COXPaHMBILIEECS KOCTPULIE SITOXU KIIOBHC.

VY06paB co croma, Mapusi mpuHecjIa MHE IJIJACTMACCOBBIM TMAKET, MOKPBITHI TOHKHUM CIIOEM
u3mopo3u. [IpoTssHyB MHE makeT, OHa cKazana:

— 371ech ecTh HECKOJIbKO KYCOUYKOB JPEBECHOTO YISl M3-MOJ KOpHEH JepeBa; s XpaHWja UX B
MOEM XOJIOJIUJIbHUKE BEChbMa JIOJITO — TETepPb OHU Balllu.

Korz[a s BOIIPOCUTCIILHO MOIJISAACT Ha AHTOHa, Kejlad YAOCTOBCPUTHCA, YTO OH HC IPOTHUB
paccTaTthbCAa C 4aCTbIO CBOCTO 6OFaTCTBa, OH CKa3sal:

— H3yuaiite 210, 1enaiTe BCe, YTO XOTUTE.

B3sB X0NmomHBIN, Kak JieJ, MaKeT TaK, CIOBHO B HEM COJICPXKAINUCh aaMasbl, s MOOIarogapui
X0351€B. S y’e HaMeTuJ1, KaKue TeCThI POU3BEY.



— ITo3Hee MbI HaITH e1le 1Ba KOCTPHILA, — MPOI0JIKaI AHTOH, — Omke K fomy. O6a ObuH
Ha ypoBHE 3MOXM KioBHCc. OJHO W3 HHUX TNPHHECIO HAM MHOTO CIOPIPH30B: MBI HAllUIH
HECKOJIbKO HEOOJBIIMX Ky4eK KPEMHHEBBIX CKOJIOB. MOKHO ObLIO pa3o0Oparhk ciieasl OT HOT
OXOTHHMKOB, CHISIIMX BOKPYT KOCTpAa W OTKAJIBIBAIOIIMX KPEMHHEBBIC IUIACTHHBI IS
U3TOTOBJICHUSI HOBBIX HAKOHEYHHMKOB. CKONBI Majgand B HEOOJbIIHME KYUYKH U MEXIYy HX
CKpeIIeHHbIX HOTr. Korja Mbl HalumM €ro, 3TO MECTO BBITJISJIENIO TaK, CIOBHO €ro TOJBKO YTO
HNOKHHYIIH.

XoslofoK momen No MOEW CHHMHE, Korjga s ciyman AHToHa. Jlepka makeT ¢ 3aMep3IIuM
JPEBECHBIM YIJIEM, s 4yBCTBOBaJ ce0sl HAMHOIro OJMke K Hapony 3Moxu kioBuc. COMBIIUCH
BOKPYT KOCTpa, YTOOBI COTPEThCS, OHHM M HE JAyMalld, YTO JIOAM B OTHAJICHHOM OyIyliem
BO3bBMYT JIDEBECHBIM yrojib M3 MX KOCTPHIIA, 4YTOOBI MOMBITATBCA pazodparbes, UTO
IIPOUCXOAWIO B UX MUDE.

[Iponuio HEMHOrO BpPEMEHH, M CTaJO TEMHETh. Bo3Bpaiasce Ha3aa, s UCIBITHIBAI YyBCTBO
OJIM3KOTO POJICTBA C ATOW yIMBHUTENIBbHOW Mapoi. Ha mpoTsokeHnn €T OHM MPOBOJUIIN CaMble
OOIIMpHBIE B MHUpPE JIOOUTEIHCKUE PACKONKM HAa BAXHOM JUIS apXeoJOrMH MecTe, HEe HMes
npodecCuoHaNbHOM MOJEPKKH M BHEIIHET0 (pMHAHCUpPOBaHMS. XOTS MUP OKa3bIBaJl UM Majo
BHUMAaHHUS, OHU COOpaIM KOJUICKIUIO TOMCTOPUYECKUX apTe(aKkToB, KoTOpas Oblia Obl 10CTOMHA
My3€esi, U OHH JI0 CUX TOp MPOJI0JIKAIOT CBOIO padoTy.

AHAJIN3 OBPA3LIOB

BepnyBimch 10MOi, s IpOBEJI HECKOJIBKO TECTOB ¢ 00pa3maMu 3emin ¢ o3epa bak. B npyrux
MecTax pacKOMNOK BCErJa OOHApYKMBAJIUCh THICSYM MArHUTHBIX YacCTHIL, NMpHUYeM HUX ObLIO
3HAYUTEIBHO OOJIBIIE B CJIOE SIIOXU KJIOBHUC, YEM B CJIOSIX BBIIIE M HIDKE. DTY 3aKOHOMEPHOCTb
HOATBEPANIN 00pa3Lbl u3 o3epa bak.

Takum oOpa3zoM, 00JIacTh pacHpOCTPaHEHHWs] MArHUTHBIX YacTHI[ cTana Ooibine: Mappeii-
Cnpunre, Apuzona, pacniosnaraercd B 1500 mwiax ot I'alinu, Muunras, KOTOpbli HAXOANUTCS Ha
TaKOM € paccTosaHuu OoT o3epa bak. Teneps y Hac umencs TpeyrojbHUK co cTopoHor B 1500
MU, KOTOPBIN MOKPBIBAT OTPOMHYIO TEPPUTOPHUIO B MIJIJTMOHBI KBaJIpaTHBIX MIIb B CeBepHOU
Amepuke — oT Benukux o3ep 10 aMEpUKaHCKOTO IOro-3arajia u KaHaJackux npepuid. M Besne
MBI HaXOJIWJIM PE3KOE yBEIMUYEHHE YKCIa MAarHUTHBIX YacTHIl B CJIO€, OTHOCAILIEMCS K 3IOXe
KJIOBHC

3aKkIF0YeHrEe MOTJI0 OBITh TOJIBKO OAHO: «COOBITHE» OBLIO MACIITaOHBIM; IO BCEH BHIMMOCTH,
OHO OKa3zajo naeiicTBue Ha BClo CeBepHYI0 AMEpHUKY OT ATIAHTHUKH A0 THXOro okeaHa, W
BO3MOXHO, nocturiio CeepHoro JlegoButoro okeana, Kapudckoro mops u FOxHOlt AMepuKH.
Mpl npunuiv B 0aroroBeHue Mnepei TEMHU KOJIOCCATbHBIMHM CHJIAMHU, KOTOpBIE pa3Besuld 3TU
MeJTbUalIIIie MarHUTHBIE TPAHYJIBI IO BCEMY KOHTHHEHTY.

3aKOHYMB C TpaHyjJaMH, s HadaJ HCCIEAOoBaTh JpeBecHBbI yroib. OOpasubl ¢ o3epa bak
YACTUYHO CCOXJIUCh B TBEPJbIe KYCKH, TaK YTO MHE NPUILIOCH MOJOXKHUTh MX B BOAY, YTOOBI
IIOTOM pa3feinuThb. JIpeBecHble YrojbKH, NaJOYKH, CEMEHAa M JPYyrod Mycop BBILIBLI Ha
MOBEPXHOCTB; 51 U3BJIEK €r0 IIPH ITOMOIIU CUTA U BBICYILHI

Kak Tonmpko s MOJOXKHI Mycop Ha OOJNBIIYIO JIaOOpaTOpHYIO IUIAaTy, YTOOBI B3SITh KYCKH
JPEBECHOTO YIJIs, K MOEMY YAWBICHHIO, IT0 HEH PAaCKaTHINCh MHUKPOCKONMHMYECKHE IMIAPUKA —
npuMepHo 12 mTyk. WX mnpucyrcTBHE TOBOPWIJIO O TOM, YTO OHH MOIJIM JIEP)KaThCs Ha
HOBEPXHOCTU BOJBI. «IJTO HEBO3MOXXHO, — TMOIyMall 5, — 4YacTHUIBI HE IUIaBAIOT». UTOOBI



IPOBEPUTH PE3YINIBTAT, S B35UI HECKOJIBKO YaCTHI] JJAOOPATOPHBIM MUHIIETOM U OPOCHI UX B BOIY
— OHH IUIaBaJIM KaK pbIO0JIOBHBIE MOIIIIABKU

[Tox MUKpPOCKOTIOM $1 YBUEII, YTO OHM MOYTH chpepruueckoit (popmbl, XOTS UX MMOBEPXHOCTH ObLIa
rpy0ee, yeM moBepxXHOCTh 4acTHll u3 [3itnn u Mappeit-Cripunarc. Bece oHM ObUTH CXO0XUMU,
pasHuIa OblIa TOJBKO B pa3Mmepax: camasi Ooybliasi TpaHyjda — C MPONUCHYIO OYKBY «0O», HO
OoJbIIIast 4acTh UMeJa pa3Mep TOUKH B KOHIIE 3TOTO NMPEIOKEHHs. S MEeTOANYHO TPOBEPUIT BCE
o0pa3libl CI0eB C MecTa PAacKoIoK y o3epa bak M, Kak W oXuaaj, KOJUYECTBO TpaHysdl Pe3KO
YBEIMYMBAJIOCH B AMOXY KJIOBHC, TOJBKO HECKOJIBKO M3 HUX OBUTM HaliIeHBI B CIOSAX HIDKE H
Bbiie (Wit 6.1). MHOXECTBO 4acTHIl OBLJIO XapaKTepPHO TOJBKO Jiisg o3epa bak, m s Hayan
pa3ayMbBIBaTh — HE MPOITYCTHIIN JIM MBI IOJJOOHBIC YaCTUIIBI HA MIPEIBIIYIIIUX MECTaX PACKOIOK.
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Wnn. 6.3. Bonbloit MUK B KOJIMYECTBE IMMyCThIX YACTUIL HA YPOBHE 3IOXU KIIOBUC
ITPOBEPKA OBPA3IIOB C JIPYI'UX MECT PACKOIIOK

[IpoBepsist 0Opa3Ibl 3eMIIH ¢ JPYTUX MECT PACKOTOK, sl HAIIEN MOJA00HBIE YaCTUIBI B OOJIBITUX
KoJumdecTBax B oopasmax u3 [aitan — 6omee 1000 B kaxabix 32,2 pynTax (1 Kr) mopoast — 3To
ObLTI0 OOJIbIIE, YeM B IPYTUX MecTax. Mbl IPOCTO MPOMYCTHIIH 3TH TpaHyisl. [locie aToro, kak
Bbl YBHIUTE B JalbHEHIEM, s HAXOAWI IJIABAIOIIUE YACTUIBI TMOYTH Ha KaXIOM MeECTe
packonok oT Kanazs! 10 ATJIaHTHYECKOTO OKeaHa U Benukux o3zep.

YBHaB, 4TO IJIaBarOmMe 4YaCTHULbI UMCIOTCA B PA3HBIX MCCTAX, s Hadal pasMbIIIATL Hald HX
npoucxoxaeHueM. B sk3emmuisgpax ¢ ozepa bak g Hamien HECKONBKO PAaCcKOJOBIIMXCS YACTHIL,
TaK 4YTO s CMOT 3arjidsHyTb BHYTPb. OI[Ha qacTua uMeiia TOJICTBIC CTCHKHU U 651.]121 HOHOﬁ, KaK
MYyCKycCHasi IbIHs. [[pyras Oplia COBEPIIEHHO MYCTON ¢ OYEHb TOJCTOW 00OIOYKOW W TIIaJIKOU
BHYTPEHHEH MOBEepXHOCTHIO. OHA BBIMIIAEIO 1MO00HO MYyCTOM CKOPIIYIIE, U s OoyMall, He ObLIO
JIM 3TO sIIIaMH KaKOTr0-HUOYIb HACEKOMOTO.

Sl mouckan Apyrue pacKoJIOTbIE YacCTULBI M HAIlIeJl HECKOJBKO ITYCTBIX C OYE€Hb TOJCTBIMHU
oOosoukamy. OHM BHEIIHE BBINVIAJENM Kak BCE IPOYME, OJHAKO MMENU TOJICThle Kpas ¢
THICSYaMU MeNbYalIINX Ty3bIPbKOB. DTO ONpPECICHHO ObUTH HE SHIIa.

PaznoMuB o/1HY 4acTHILy TMHLIETOM, sl HAIIEJ, YTO YACTHUIIA JIOMAETCS MO00HO MIATKOMY KaMHIO,
BpPOJI¢ METEOPUTOB, NMPUYEM YACTHULBI SBHO BBINVIANEIM «TOCTSMH» C IPYrod IUIaHeTsl. Sl
NOUCKaJ MOJOOHBIA ciy4ail B JIMTepaType, HO, XOTs Y4YEHble BPEMEHAaMH YIIOMHHAJIH IyCThbIE
BHYTPU KOCMHUYECKHME YaCTHUILbl, HUYTO HE BBINVIAJENO0 MOJOOHO MOMM YacTHULAM, M IOYTH BCE
METEOPUTHBIE YACTULIBI OBUIM METAJUINYECKHE — HE KaK ITH.



Ham xumuueckuil aHanu3 IMOKaszall, YTO YAaCTHIIBI COCTOST W3 MOYTH YHCTOTO Yriiepoja u
HEOOJIBIIIOTO KOJMYeCTBAa KaMEHHOW mopoxsl. Takoit coctaB Obul O4eHb HeoObrdeH. OTKyna
nosiBuiica yraepoa? Kakoil-to Hem3BecTHBIN BU opranusMa? Pezynbrat noxkapa? Mbl He 3HAJIN.
YV Hac ObUIO TOJIBKO HECKOJIBKO (hakToB. [IepBbIii: M1aBaroIMe YaCTUIIH OBUIN IMOYTH HA KaXKIOM
MECTE PacKOIIOK; BTOPOW: OHU OBLIM B CJIO€ SIMOXHU KJIIOBUC; U TPETHIA: OHU HE COAEPIKAIU MOYTH
HUYEero, Kpome yriepona. Mmes »Tu ¢akThl, MbI MOIJIM IOYTH YBEPEHHO CKa3aTb, 4YTO
TUTABAIOIINE YAaCTHUIIBI CBsI3aHBI ¢ «CoObITHEMY. HO MBI OBLITH HE B COCTOSTHUM pasrajarh TailHY
YaCTHIl, TaK YTO MPHUIIIOCh OTJOXKUTH ATOT Bompoc. [lo3aHee aHamu3 co CKaHUPOBAHHEM IO
AIIEKTPOHHBIM MHUKPOCKOIIOM JaJl KJIFOUEBYIO MH(DOpPMAIMIO AJI MOHUMAHHS TPOUCXOXKICHUS
YaCTHI] ¥ BBIIBUJI Pa3pymuTeIbHyI0 MoIb «CoObrTus». Ho 00 aTom mo3ixe.

CUHMUE, KAK ITYIIEYHBIM METAJIJT, YACTHULIBI

[Tocne 3TOTO 51 3aHSUICS APEBECHBIM YIJIEM M3 KOCTPHIIA SIOXH KJIOBUC. B mepByro ouepenp s
UCTIOJIb30BaJl MarHuT Uil TOTO, YTOOBI U3BJI€Yb MAarHUTHBIC TPAHYJIBl U HOJTYYHUII UX OYKBaJIbHO
Teicsiun. Korya s cranm paccMarpuBaTh 3TH TPaHyJIbl, OJ MHKPOCKOIIOM, TO YBHUJEN OOJbIIOE
KosnmdyectBO chep mpaBuiabHOW ¢dopmbl. Mx Obuto mpumepHo 300 Ha QyHT 3emim.
Merammmdeckne chepbl BeChbMa OTIMYAIMCH OT TOJNBIX YacTHUI[, MOCKOJIbKY HX HPUTSITHBAI
MarHuT ¥ OHHU He IuTaBai. BroOaBok HEKOTOpPbIE U3 HUX MMENN CUHUI IIBET, MOXOKUI Ha IIBET
OPYAMHHBIX CTBOJOB. J[pyrue ke MMeNn CTPaHHYIO «KOPKY» CHHE-METaJUIMYECKOTrO I[BETa.
Y CcTaHOBUB MUKPOCKON Ha camoe OOJIbIlIe pa3pelieHue, sl yBUIEI, YTO 3Ta KOpKa MPeACTaBIseT
c000¥ JPEBECHBIN YTrOJIb, BIIABUBIIMICS B TTIOBEPXHOCTD.

Sl 3amanca BompocoMm, IOYeMy IOSBWJIACH KOPKAa M3 JIPEBECHOTO yrid. [saas Ha cuUHMM
METAJUINYECKUHA 1IBET, KOTOPBIA YacTO CIIyKUT 3HAKOM, YTO OTOHb Harpes MeTai, s BAPYT
npuIIen K HeoxkuaaHHoi uaee. Ha atom koctpuiue «cBapuiuch» 31u cdepbl! JInbo onn ObuH
Ha 3eMJle, KOrja KocTep ObUI 3aXKEeH, JIMOO OHM yHalu 10 TOro, KaKk pacKajJeHHbIE TJICIOILIHNE
YTOJIBKU ATOTO KOCTPHUIIA ATIOXH KIIOBUC OCTBLIH.

Moxert, 3Tu cepsl U APEBECHBIN yroib 3apUKCHpoBaIu TouHOE BpeMsi «CoObiTus»? B ronoBy
XJIBIHYJIO MHOXECTBO MBICIICH, 51 TOCNENIHO cTal Iepedupars B yme To, uTo yxe 3Hai. Cdepsl,
MarHUTHBIE YaCTUIBl U «UEPHOE MOKPHIBAJIO» MOSIBIIIUCH B OJTHO U TO ke BpeMsa. b MOMeHT ux
HOSBIICHUSI KPYIIHbIE )KMBOTHBIE M JIIOAM Mcue3nu. Eciu ropammii koctep I1eHCTBUTENBHO CTall
MECTOM, TJI€ YAaCTHIIbI «CBAPUIIMCHY, TOT/IA 3TO K€ MOTJIO IPOM3OMUTH H C JIFOJbMH SMOXH KJIOBHC,
KOTOpbIE COOpAINCh y KOCTpa. ThICAYM TOKPACHA PACKATICHHBIX JKEJIE3HBIX YaCTUL] OOPYILIMINChH
Ha HUX JOXAEM., CO cKopocThio B 3000 Muib B yac

HOBBLIE ITOJIE3HBIE 3ALIEITKM K TATHE

* OneHpy pora, OTHOCSIIMECS K SI0XE KIJIOBHC, NIOKA3aly HAJMYHE MAarHUTHBIX CBOMCTB, TOYHO
TakK ke, Kak 3yOsl MaMoHTa B Mappeii-Cripusrec.

* «Yepnoe nokpeiBano» umeercs B Kanane, B 1500 Mmussix ot Apu30HBI.

* [Iycteie chepbl Obutm OOHapykeHBI B TepBbIM pa3. OHU MOTJIM HMETh KOCMHYECKOE
MIPOUCXOXKICHUE

* MHOECTBO MarHUTHBIX MUKpOC(ep ynanao B TOPSIINI KOCTEp OXOTHUKOB AIOXH KIIOBHUC.

7. JIomaas ¥ KONbE DIIOXU KIJIOBUC

KIOI'Y OT KAJII'APH



[ToxunyB 03epo bak, s HarrpaBuiICsS Ha IOT, YTOOBI COOPATh KOE-YTO COBEPIIEHHO HEOOBIYHOE —
nbUTh OT Mo3ra. UToOBl cmenaTh 9TO, s oTmpaBwics K 1-py bpaiiany Kaitmany u3 otrnena
apxeosnoruu YHusepcurera Kanrapu B Anb6epre, Kanaga. He 3Has1, cMOKET JIn OH yJIe/IUTh MHE
BpeMsi, OH OCTaBWJI JUIsl MEHS y CeKpeTaps oTleia HeOOJbIION MakeT C MbUIbIo; 3Ta Oblia
HEOOBIYHAs TIBUIb: OHA ObLIA B3STa U3 Yepera NCUe3HyBIIEH Joma u.

S xenan ee yBUICTH € OOJBIIUM HETEPIIEHHUEM, B YBEPEHHOCTH, YTO 3TO ObUIa camas HeOObIYHAS
ObUIb Ha IulaHeTe. Mano kro momumo bpailiana Buzpen Korzaa-imbo «MO3TOBYIO IBLIbY
BBIMEPILNX KUBOTHBIX.

MeHsi UHTEpeCcOBaJIO, COJEpXKaNa U TbLJIb MArHUTHBIC YACTHIBl. B HETEpNeHWH s OTKPHUI
nopt¢enb BO B3SITOM HalmpoKaT aBTOMOOWJIE M BBITALlMI CBOM CyNEpPMAarHUT, 4YTOObI MPOBECTU
TECT KaK MOYKHO ObIcTpee. Sl 0CTOPOKHO OMYCTHJI MarHUT B KapMaH OpIOK, CIE/s 3a TeM, YTOOBI
OH ObUI MoAaJbIIe OT MOEH KPEAUTHON KapTOUYKU U BOJUTENILCKUX MIPaB — MarHUT MOT CTEPETh
WX MarHUTHBIC JaHHbBIE. 3aKPHIB MEPEAHIOI0 JBEPh MAIIUHBI, I OTKPBUT 33 JHIOI0, YTOOBI B3SITh C
co0oif HeKOTOpBIe OymMaru — M BAPYT ycibiman rpoMkoe «bar!». B3aporays, s mogymai, 4to
YTO-TO MOMAJI0 B MAIIMHY, HO TYT € OOHAPYXWI, YTO MOU OPIOKH OTTSHYJIHUCH B CTOPOHY.
«Tonbko He 3TO!» DTOT MNPHITAIOMIMK MarHUT TPWIUI K JIBEPIE MAlIMHBL, M S MOT
0CBOOOIIUTKCS, Niepras 3a Oproku. HamomuHas cebe 0 HEOOXOIUMOCTH ACPKATHCS MOAABIIE OT
0O0JBIINX METAJUTMUECKUX JIBEpell BHYTPH YHUBEPCUTETA, 51 OTIPABUIICSA Ha BCTpedy ¢ bpaitanom.

BOJIOXPAHWIUIIE CBATON MAPUU

Hcropus bpaitana v BeIMepLIEH JIOIIAAA HAa4YaJlaChb HECKOJIBKO JIET HAa3aJ Ha BOJOXPAaHUIIUIIEC
Caaroit Mapuu oxono Kanrapu. 3amagnas yactb CeBepHOM AMEpUKH JOJTO€ BpeMst
UCIBITHIBAJIa 3aCyXy, U YPOBEHb BOJbl B 03€p€ MOHU3WICSA HACTOJIBKO, YTO OTKPBUI IECUAHOE
nHO. CWIBHBIE BETpBl BpEMs OT BPEMEHH CIYyBAJM IECOK, OT YEro OAHAXKIBI Ha 3eMIIe
IIPOSIBUJIACh BECbMa CTpaHHasl BEILlb — CJIEbl OTPOMHBIX HOT.

['urantckue oTmevyaTku M JIpyTue CiIebl 3aMHTEPECcOBaIM YUYeHbIX W3 YHuBepcuteTra Kanrapu.
N3yuas ux, OHM C U3yMIIEHUEM OOHApPYKUIIM, YTO CIIEAbI IPHUHAJUIEKAT BBIMEPIIMM MaMOHTaM,
BepOmoiam, Obikam u somaznsM. [lomgoOHbIe crenbl BCTpedaroTcsi KpailHe peako, a Cielsl
BepOJIIOIOB — €IMHCTBEHHBbIC W3BecTHhie B CeBepHoil Amepuke. Ho kak oHM momanu Ha
TEPPUTOPUIO 3aII0BETHUKA?

3anoBenauk CBsaToii Mapum 3aHuMaer paiioH B 1,5 kBaapaTHbIX MmIb (4 KBaapaTHBIX
KAJIOMETpa). DTOT pallOH BKIOYaeT B ce0s YacTb CTapoOdl pEeYyHOW MJOJNMHBI, KOTOpas
CYIIECTBOBAJIA €IIE 3aJI0JITO JI0 ATIOXHU KJIOBHUC, TaK YTO 3TO MECTO, C U300MIMEM BOJIbI U TPABHI,
ObUIO W3MIOOJIEHHBIM JUIS JKBAaYHBIX AMOXM KiIOBUC. OOWUTas B ITHX MeCTaX, >KUBOTHBIC
JIEAHUKOBOIO [EPUO/Ia OCTABUIIN MHOXKECTBO CJIE€JI0OB, U HE TOJIBKO OHM OCTaBHJIA KOCTH.

Henonaneky ot ciaegoB 3KCKaBaTOPhl «HAIUIN» YaCTh CKEJIETa BRIMEPIIEH ceBEpOaMEpPUKaHCKOM
JIOIIA M, BKJIKOYAsl Yepel M HECKOJIbKO M3YBEUEHHBIX MO3BOHKOB. Korna ydueHsle paccMoTpenu
3THU KOCTH, OHU C BOJIHEHUEM YBHJEIIH SIBHO BBIPAKEHHBIE «OTMETKH» MSICHHKA, YTO TOBOPUIIO
00 oxoTe JoJeH 3MOXH KIOBHC Ha Jiomaaeid. Eciam 3To mpeamnonokeHue BepHO, TO HAXOJIKa
SBJISICTCSI BOXXHOW — TIEPBOM, TOBOpAMEed O TNOom00HOW oxoTe. OJHAKO «OTMETKH» HE
JOKA3bIBAIA ATOTO HABEPHSIKA. YUEHBIM OBLTU HYXXHBI JOTIOJIHUTEIbHBIE T0KA3aTeIhCTRA.

3aHuMasCh JalbHEWIIMMH HCCIEIOBAaHUSIMU, OHU HAIUIM HECKOJIbKO HAKOHEYHHMKOB SIOXU
KJIOBHC HA PACCTOSHUU B HECKOJBKO SIPJIOB, HO C pa3odyapoBaHHEM OOHAPYXKWIH, 4TO OOJbIIe
KOCTeil jomanei HeT. B MHUHYTY BIOXHOBEHHS HECKOJBKO CTYAEHTOB CTapIIMX KYypCOB
MPCAJIONKUIN UCCIICA0BATH HAKOHCUYHUKU Ha JKUBOTHBIN 66.]101(, IMOCKOJIbKY MHOT'ZIa IMOCJIC OXOThI



Ha KPEMHHUH OCTaBAJIMCh CJIEbl KPOBU U CYyXMX TKaHel maxke uepe3 13 Teicay net. Hagexn 6110
Majio, HO MOMBITaTbCA CTOMIIO.

PesynpTarT TecTa oOkaszajics TOJOXXHUTEIBHBIM: Ha HAKOHEYHWKAaX oOkazaics Oenok. [lo Bceit
BUIMMOCTH, OXOTHHUKHU MCTaJIM KOIIbA C TaAKUMHU erMHI/IeBBIMI/I HAKOHCYHHKAMHN B CTAad0 HBIHC
BBIMEPIINX KHBOTHBIX, U 10 KpaltHEH Mepe OJTHO KOMbE JOCTHUTIIO 1ETU. DTH OXOTHUKH KIIOBUC
HC MOI'JIN U npe;monaraTL, qTo qepe3 13 TBICAY JICT HeKOTOpBIG N3 UX OTHAJICHHBIX ITOTOMKOB
OyIlyT MBITAThCS MPEJCTABUTH CE0€ KTEXHOJIOTHIO» UX OXOTHI.

ITbIJIb N «JIOITAJIMHA A T'OJIOBA»

VY cronuka mpueMHON cekperapb bpailana Bpyuna MHe HEOOJNBIION mMakeT ¢ OJenHO-Cepoid
NBUIBIO. S MpounTan spiblK, MOKAa3bIBAIOIINMN, YTO COAEPKUMOE HCXOIUT U3 4Yeperna JOMaan ¢
BonoxpaHwmnia Cearoii Mapun. Panee bpailan ynomsiHyn no TenedoHy, 4TO 3TO ObUI
€IMHCTBEHHBIIM 00pasel] ¢ MecTa pacKOIOK.

B HeTeprnieHuu nMpoBecTH MPOBEPKY ¢ MOMOIIBI0O MAarHUTA sl TOBEPHYJICS, YTOOBI YHTH, KaK MEHS
OKJIMKHYJH — C IPY>KeCKo# ynbiOkoi bpaiian mocnemmi Ko MHE, YTOOBI PEACTaBUTHCS JIMYHO.
VY Hero ObUIO HECKOJIBKO MHUHYT TIEpe] MPUEMOM IK3aMEHOB y CTYIACHTOB, M OH XOTEJl MEHS
MOMPUBETCTBOBATh. S| TOOIaroapuil ero U KOPOTKO paccKa3al, YTO €ro «IOMIAJuHAs TOJIO0BaY
MOXET COAEPKaTh KIIOYM K pa3rajike TalHbl JAJIEKOW CBEPXHOBOM M CTOJKHOBEHMS 3€MJIU C
HEeOECHBIM TEIIOM

ITocTyuaB manbLiamMu 1o MakeTy, s IPOU3HEC:

— BaXHOCTB 3TOr0 COCTOHUT B TOM, YTO I'0OJIOBa OTHOCHUTCA K 3I10XE KJIOBUC. MBI MOKEM IIOUTH C
YBCPCHHOCTBIO CKa3aTb, YTO 3Ta HblJIb — C TOM MOBCPXHOCTH, IIO KOTOpOfI XoJquJia Jomaib.
Ecnun mmennHo TOorga ITPOM3O0ILIO ((CO6I)ITI/IC)), B TOJIOBC Jiomaau AOJIKHBI OCTaTbCs KaKHC-
HI/I6y,Z[b CBUACTCIBCTBA OTOI'O.

Bpaifan ObUT 3aMHTPUTOBAH M SIBHO XOTEJ Y3HATh OOJIbIIE, HO €My HaJl0 OBLJIO OTIPABISATHCS B
KJIACC, TaK YTO MBI [TOKAJIU APYT APYTY PYKH U Pa3OILINCE.

ITPOBEPKA IIbIJIN
S ornsencst — He HaiiLy M yMBIBAJIbHYIO KOMHATY, TJie CMOT ObI TPOBECTH UCIIBITAaHHE.

[okanyii, B pakOoBHHE 3TO CHeNaTh HE YyAACTCS — MOXET BOWTH KaKOH-HUOYIb CTYACHT WM
npodeccop U YBUIUT MEHS C PyKOH B IUTACTUKOBOM MEIIKE, 3al0JHEHHOM I1003PUTENbHON
nbUIBI0. Sl 3amepcst B TyalleTe, OTKPbUI MAKeT W BBITALIMJI MarHuT, TIIATEJIBHO CIEAs 3a TEM,
yTOOBI OH HE MPUJIUI K TPYOeE.

OnycTuB MarHuT B IUIACTMACCOBBIA MMAKET C MbUIBIO, CIErkKa BCTPSAXHYJI €ro U BBITAIIMII
oOparHo. Jlake B TYCKJIIOM CBET€ S MOT' BHJIETh MOOJIECKUBAIOIINE YACTHIIBI — MAarHUT ObLI
cruiomb MOKPHIT UMHU! THICAYM MarHUTHBIX YacTUL] TBEPAO NPWIMIUIA K Kparo MarHuta. S
HUKOTJa HE BHUJEI TaKOro KOJIMYECTBAa. B BocTOpre s BCe ynmakoBall M HAIPABWICS K MallMHE.
«JlomanuHast 0X0Ta» 00epHYIACh AJISt MEHS OTPOMHBIM YCIIEXOM.

OKOHYATEJIbHBIN AHAJIN3

Korna s BepHyincst 1oMoii u Gojiee THIATEIBHO U3YUYWII IbUIb, TIEPBBIE PE3YIbTAThI MOJIHOCTHIO
MOATBEPAUIIUCH — JIOWAAh ¢ BogoxpaHwinina CBiTod Mapuu npernojHecia CIopIpu3 — caMmoe



0OJBIIOE COJEPIKAHUE MArHUTHBIX YAaCTHUII, YeM Ha KaKOM-JTHOO MECTE PACKOIOK, KOTOPHIE MBI
noceTw. B meumn 6bu10 mpumepHo 13 yHIui MarautHbIX yactuil Ha 1000 ¢gyHTOB (8 I/KT)
neUTH — OKOJIO | mporeHTa. Bmo6aBok MBI HALTM B TOJIOBE JIOMIAW MUKpOC(epbl — HE TaK
MHOT'0, KaK Ha MECTax PacKOIOK, HO BCE )K€ 3HAYUTEIbHOE KOJIHMYECTBO,

Cample yIMBUTENbHBIE PE3yJIbTaThl aJl aHAJIU3 MBUIM METOAOM HEWTPOHHOM aKTUBAIMU. MBI
0OHAPYXKHIIN, UTO B Hell CONEPKUTCA, B KOJIMYECTBE 3HAUMTENHLHO OonbineM oObruno0, K, a
MPUCYTCTBUE ATOI0 JJIEMEHTA TOBOPUT O TMOSIBJIEHUM B JIPEBHOCTH CBEepXHOBOW. Ilo Bceit
BEPOSATHOCTH, B30PBABINAsCS 3BE3/la CO3/7aJla U30TON U BBIOpocHIa ero B atMocdepy, U Mmocie
JIOJITOTO TYTEIIECTBUSL TOT AJIEMEHT BhINIal Ha MepTBYIO Jyomaaps B Kamrapu 13 Teicsu ser
Ha3ag. A MOXeET, Bce ObUIO MO-IPYroMy, CBEpXHOBAs OOJIy4HIIa METCOPUT MIIM KOMETY MOITHBIM
MMOTOKOM paJiMaIfK, KOTopas U3MEHIJIa €T0 XUMUYECKUM COCTaB W co3aaia. [lotom mereopur
WJIM KOMETa CTOJKHYIIUCH C 3eMJyiei. B mo0Oom ciydyae, B KOHEUHOM CUETE PaauOU30TONBI HAIILTH
«10pOTYy» B JIOIIAJAUHBIA Yepern, a 3aTeéM B IaKeT ¢ MbUIbI0, KOTOpbld bpailaH Bpy4yusia MHE B
Kanrapu. IIpucyTcTBue B Helf MarHMTHBIX YacTHIl, MarHMTHHIX chep u “°K maer Ham IeHHbIE
KJIFOUH K pa3rajike TaiHbl «COOBITHSY.

[Tocne Toro kak Mbl IPOBEPHIIN «IOIIAINHYIO» MbUIb U3 Kanrapu, nosBuiucey Ipyrue oopasisl,
KOTOpbIE JaJId HAM HECKOJIBKO YAMBUTEIbHBIX HOBBIX 3aIEIOK.

HOBBIE ObPA3IIbI U3 KAHA/IbI

He3anmonro no Toro xak s ornpaBuicsa B Kanamay, Mbl mpocMaTpuBaid HaydHbIe pabOThl MAThIO
Boiina u ero xomrer (2003) oTHOCUTENBHO 00pa3IIOB 3eMITM OKOJIO 03€pa JISTHUKOBOTO TIEpHoaa
MoJ] Ha3BaHWEM XHHJ, KOTOPOE HAaXOAWJIOCh Yy IpaHullbl JegHuka. O3epo pacmnonoxeHo B FOro-
3anagnoit ManurtoOe, 1HO ero cocrasisier okono 1500 kBaapatHbix Muib (4000 KBagpaTHBIX
kmomeTpoB). MccnenoBanus boiina u ero xoyuier 3acTaBisiOT MpEAnosiaratb, 4To 0 AMOXH
¢doncom nensHble NaMOBbl MPOPBAINCH, YTO MPUBEIO K KAaTaCTPO(UUECKOMY HABOJHEHHMIO W3
03ep C TaJoW BOJIOM W TOMY TMOJOOHBIX BOJHBIX pe3epByapoB. BHe3amHO 03epo cTajio Menbye,
YTO TO3BOJIIIO OYpHO PACIBECTH 3/1€Ch BOJAOPOCISIM M IPYTHM PACTCHHSIM. 3aTe€M, MOCIE TOrO
KaK ero BOJIbI HCYE3JIH COBCEM, KBAYHbIE KUBOTHOE M OXOTHUKHU 310XU (oJicoM nepedpanuch Ha
6oraroe TpaBoil THO.

Uwurast poknaa o0 o3zepe XWHA, MBI Pa3MBIIUIUIA, OCTAIHCH JIM B €r0 0CAaJIKaX «IPOOUHBI) —
cBuzeTenbcTBa «CoOBITHS», TOCKOIBKY MHOTOE B 3TOM paboTe MEHS BeChbMa 3auHTEPECOBAIIO.

Bo-niepBbiX, aBTOp yCTaHOBMJI HECKOJBKO JaT (MCIOJB3Ys PaJHOYIJIEPOJHBIA METOMA) camas
paHHSS U3 KOTOPBIX OTHOCWJIACh KO BpeMeHHu 12,7 ThIcsd JIEeT Ha3aj, [OYTH cpa3y IOcie TOro,
kak mpousonuio «CoOwiTuey. JlaHHBIE IO OCaJKaM IMOKa3bIBaJIH, YTO TOJIBKO 4Yepe3 HECKOIBKO
TIOUMOB (5 cM) TIOClie 3TOM JaThl HAXOJWJICS CIIOM, COOTBETCTBYIOIIMN BPEMEHH IPOPHIBA
IUIOTHHBI. DTO OBLI COBCEM HEOOJIBIION MPOMEKYTOK BPEMEHH IOCIIE TMOXH KIOBUC. ClieHapHii
COOBITHH, TIPEIITIOKEHHBIN B paboTe boiima, cooTBeTCTBOBAN Halllel TEOPUHU — MOIIHBINA B3PHIB
BO BpCMs «CO6BITI/I}I)) CHECC 5THU IIJIOTHUHBI, BHI3BAaB KaTaCTpoq)quCKOG HAaBOJHCHUEC B HBIHCIIITHUX
Kanane n Coenunennnix llltatax Amepuku.

Bo-BTOpBIX, B 3TOI paboTe OMMCHIBAJIOCH MEIKOBOIHOE 03€pO, OTHOCAIIEECS K 3M0Xe (POJICOM.
Kak oxazanock, B 3ToM 03epe ObUIO OOJbIIe OPraHUYECKOr0 MaTepuala, 9eM B JI0XY KJIOBHC.
ITo cocTaBy OH HalOMHHAN «4€pHOE MOKpBIBaIo» U3 Mappeit-Cnpunrc, biaskyorep-bpo u o3epa
Bak, Tak yT0 MHE OBLIO MHTEPECHO, KaK OH BBITJISIUT.



Pe3ynbraTsl paboThl Ka3aquCh MHOTOOOCHIAIOMIMMHU, U Mbl XOTEIH HMX MPOBEPHUTH, TaK YTO S
MO3BOHWJI MATBIO M CHOPOCHIJI €ro, HET JIM Y HEero JMIIHUX OOpas3loB 3€MJIM, U MOMPOCHI
nepecnarth UxX MHe. Koraa s BepHyscs, MakeT MEHs yKe KAajl

[TPOBEPKA OBPA3IOB C O3EPA X1NH/

Mpl Hanu OOJIBIIOE KOJIMYECTBO BCEX MHTPUAMEHTOB, COMYTCTBYIOMMX HameMy «COOBITHION:
rpaHyibl, cepbl, paJualui0 U «UE€pPHOE MOKPBIBAaIO». B1006aBOK MbI HalLIM YOEIUTEIbHYIO
CBSI3b CO CBEPXHOBOI: aHaIM3 00pa3IoB 3eMJIU ¢ 03epa XUHA METOIOM HEUTPOHHON aKTHUBAIH
nokazanm mnoutd 300-mpoleHTHOE BO3pACTaHUE COAEPKaHUS OTHOCUTEIBHO HOPMAJIBHOTO
yYpOBHsL. DTO ObUI caMblii BBHICOKMH YpPOBEHb M3 T€X YTO Mbl HaXOAWJIM 1O CHX TOp, U OH
IIPULIENICS TOYHO Ha CJION «COOBITUS» B KOHIIE ATIOXH KIIOBHC.

Mpsl npoaHanu3MpoBaIM 00pas3ibpl ¢ o3epa XWHA M HAIUIM, YTO MAarHUTHBIX YacTUI[ ObUIO
OoJbIlie B IBAJIATh pa3 B 3MOXY KJIOBHC, YEM BCETO Yepe3 CTO JIET Tocie 3Toro. [lycTeie BHYTpH
TUIaBaromme cepsl MOKa3bIBAIOT Jaxke eile 00yiee BRICOKUNM HUK — WX KOJIHMYECTBO COCTABIISIET
okosio 200 mporieHTOB Ha 2,2 ¢yta (1 KIr) HEMOCPEACTBEHHO IOCIHE SMOXH KJIOBUC W CIAIaeT K
HYJIIO BCKOpE IOCJIE 3TOT0, OCTaBasiCh HA HYyJIE Ha MPOTSHKEHUU clenyromux 2 Teicay jer. Oba
pe3yabTaTa BIOJHE COOTBETCTBYIOT OOJBIIOMY M HEOOBIYHOMY COOBITHIO, Ipou3omeanemy 13
ThICAY JICT Ha3al.

OI'HHM OI10XU KJIOBUC

Boiin 1 ero xosern u3y4aiu 3MoXy KJIOBUC U 3MOXY (OJICOM MO KOJIMYECTBY APEBECHOTO YIIIA,
00JIOMKOB JIEpEeBhEB U TOXKapoB. Bce pe3ynbrarhl ObUIM OTpakeHBI B padOTe, MOCBSIIICHHOU
o3epy Xunn KonndgecTBo 00JI0MKOB JI€PEBHEB U IPEBECHOTO YIIISI PE3KO BBIPOCIIO TOCTE SMOXHU
KJIOBHC U TIOCTETIEHHO YMEHBIIIAJIOCh Ha MPOTSHKEHUH MTOCIIEAYIOMIUX THICSY JIeT. MakcuMallbHOE
KOJMYCCTBO APCBCCHOTO YIJId 651.]'[0 B JIBCHAALATh pa3 BBIIIC, YEM YCPC3 HCCKOJIBKO TBICAY JICT.
B smoxy KJI0BHC U cpa3y IMoclie Hee OTCISKUBACTCS OOJBIIOE KOIUYECTBO APEBECHOTO YIS U
NOTHOIIMX PACTeHUH, YTO TOATBEpPKIACT Hally Teopuio — «CoObITHE» CHECIO MHJIIHOHBI
JIEPEBLEB M PACTEHUH U BHI3BAJIO MTOKAPHI HA OOMIMPHON TEPPUTOPHH.

BOJOPOCJIN U «HEPHOE ITOKPBIBAJIO»

OOpasupl ¢ o3epa XUHJ BBITISAIST TOYHO TaK, KaKk OOpasllbl M3 «UEPHOTO IMOKPHIBAIa» B
Mappeii-Cipunrce u biaskyorepe, 1 OTHOCSTCS K TOMY e nepuoay. Barae XosiHC cooOmmII, 4To
OH HaIlleJll «4epHOE MOKPHIBAIO» B pa3HbIX MecTax oT KaHnaasl 10 MeKCUKHU, Tak 4TO 3TO, CKOpee
BCEIO, TO € camoe. B moanepx Ky 3Toi MbICIH boWI mpoBepuil coaepixaHue BOAOPOCIEH B
CepeHE «YEPHOTO MOKPBIBANIA» U OOHAPYXKHII, YTO CIIOPHI BOJOPOCIIEH COCTaBISAIOT okoio 80
MPOLIEHTOB BCEX CIOP U MbUIBLIBI HEMTOCPEACTBEHHO MOCIIE 3MOXU KJIOBHC, YTO O3HAYAET, YTO Ha
MMPOTAKCHUN MHOTUX COTCH JICT B 03€PC XI/IH,Z[ 1 BOKPYTI HCT'O HC POCJIO IMOYTH HHUYCTO, KPOMC
Bojopociieid. K- anamormuHomy BBIBOAY mpuienl W XeiHc, uccaenys Mappen-CaopuHre
BOJIOPOCIH, KOTOpBIe (OPMHUPOBATU «UYEPHOE MOKPHIBATIO», OOMIBLHO POCIM Ha MPOTSHKCHUU
Ooee THICIYH JIET,

NCCIIEJOBAHUME KAHAJICKUX MECT PACKOIIOK

Ha mecte packonok HYo6ora, y Bogoxpanunuiia Ceatoid Mapuu u 'y o3epa XHH]I Mbl HaXOJWIH
Ba)XKHbIE CBUJETEIBbCTBA, KOTOpbIE pacmupuin reorpaputo «CoObitus» 10 Kanazabl, npsmo k
Kparo JIEAHUKA B 30Xy KIIOBHC. BbITO sicHO, YTO KatacTpoda B 3MOXY KIOBHC ObLIa KPYIHBIM
COOBITHEM JUIsl BCETO KOHTUHEHTA.



B Kanaze Mpl Halwmm emie oaHy CBs3b MeXy «CoOBITHEMY U «YEPHBIM TTOKPHIBATIOM» — CBSI3b,
KOTOpasi COeIMHSAECT KOHTUHEHThI. Bo-MepBbIX, HA MeCTe pacKoIoK y o3epa bak u o3epa XunHp
Bce «mokazarenn» «CoOBITUS» PE3KO YBEIIMYMBAIOTCS B KOJMYECTBEHHOM OTHOIIECHUM B JMOXY
KJIOBHC JIO CaMOTO BBICOKOTO YpPOBHS, IOCJI€ YEro CJIEIYeT B3PHIBHOW POCT pacHpOCTpaHEHUs
BOJIOPOCIICH M 00pa30oBaHHE «YEPHOTO MOKpPBIBana». MBI MOJ03pEBaI, YTO BCE OTH MPHU3HAKU
KaK-TO CBSI3aHBI, HO Ha TOM JTalle MCCIEeIOBAaHUI Mbl HUYErO HE MOIJIM CKa3aTh HaBEpHSKA.
[To3gHee MBI HalUUIA CBSA3b, KOTOpas OKa3ajlach OYEHb HEOXKUJIAHHOW. MBI 3HAIM OTBET Ha
BOIIPOC 1O TOBOJY MCUE3HOBEHHUS JAMHO3aBPOB: 3TO OblIa OojbINas 1Mo macmraldy karactpoda
MCYE3HOBEHMSI KPYIHBIX >KMBOTHBIX, YEM B 3MOXY KJIOBHC, B TO Bpems, 65 MUIIIMOHOB JIET
Ha3aJl, COTJIACHO MCCJIEIOBAaHUSM, HE TOJIBKO BBIMEPJIM OTPOMHBIE TMHO3aBPBI, HO U Pa3pOCIUCh
MUKPOCKOIUYECKHE BOIOPOCU. BooOmie 06 3ToM OyIeT cka3zaHo IMO3XKe, a ceiyac s 1aM OJIUH
HaMeK: 9TO CBsI3aHO ¢ TuTaBaromuMu cdepamu ¢ o3epa bak. A celiyac Mbl TOKHBI HCCIIEIOBATH
elie OJHy TalHy JeHUKOBOTO nieproaa B Kanaze.

HOBBLIE, I HE TOJIBKO, KJTFOUUM K TAIHE

* OTHOCAIMICA K 3M0X€ KJIOBHUC JOUIaJUHBIN yepen u3 Bogoxpanuaunia Cesatoil Mapuu okono
Kanrapu conepxut Muxpochepsl.

* OH TaKXe COJEPKUT caMble OOJBIIME YPOBHH COJEP)KAHUS MAarHUTHBIX YacTHI[ M3 BCEX
0oOHapyXEeHHBIX PUMEPHO B ABEHA/IIATH MECTAaX PACKOIIOK.

» O6pasen ¢ Bogoxpanuuma CsAToi Mapuu Taxke MOKa3bIBAaeT MOBBINIEHHOE KonnuecTBo K,
CBSI3aHHOTO CO CBEPXHOBOM.

* XMH]I — 03€pO0 JIEAHUKOBOI'O MEPUOJA — IMOKA3bIBAET BHICOYAWIINM U3 HAWJICHHBIX YPOBEHb
40K, a 9TOT H30TON CBSA3aH CO CBEPXHOBOIA.

* O3epo XMHA COAEPKUT BELIECTBO, MOX0XKEE M0 COCTaBY Ha COCTAB PacHpOCTPAHEHHOTO IO
BCEMY KOHTUHEHTY «4€PHOI0 MOKPBIBAIAY.

* PacipocTpaneHne CBUAETENBCTB Ha OOIIMPHOIN TEPPUTOPHH TOBOPUT O TOM, UyTO «CoOBITHE)
0Ka3ajo Bo3JeicTBUE Ha BCIO CEeBEPHYI0 AMEPHUKY.

8. TaiiHa ApymMIIMHOB
3AT'AJIKA TPYMJIMHOB

Haxonsice B mpoBuHIMKH AnbbOepTa, s XOTeNl MpOBEepUThH emie oauH Kiod K «Cobpituion. K
BOoCcTOKY oT Kanrapu, okoio momHoXbsi CKalHCTBIX TOp, €CTh TAMHCTBEHHBIE OOpPa30BaHUS,
Ha3bIBaeMble ApymirHamMu. VMIX octaBwmil mociie ceOs Taromui JIeqHUK. JIpyMIMHBI TTOXO0XHU Ha
MEPEBEPHYTYIO JIOJIKY U COCTOSAT U3 IecKa, KaMHel u rpaBus. PasmMepoM OHU OT HECKOJIBKHX
coTeH (PyTOB A0 MPUMEPHO MATH MUJb B JUIMHY M NMPUMEPHO MUJIIO B MUPHUHY. bonbiras ux
gacTh umeeT MeHbIne 100 pyToB BBICOTOH.

Korna s exan mo mocce o HanpasieHUI0 K Mopiau, To JyMan 00 3THUX 3araJlouHbIX APYMIIMHAX.
OT0 Ha3BaHHWE MOJXOAWIO OOJbIIE MY3bIKAILHOMY MHCTPYMEHTY, YeM Kyue Mecka M KaMHEH.
XO0Tsl ydeHble U HE CXOHATCA B BOIPOCE MPOUCXOXKACHUS IPYMIMHOB, OOJNBIIMHCTBO M3 HUX
IPU3HAIOT JIB€ MPHUYMHBL, KaXK[as M3 KOTOPbIX HMEET OTHOIIEHUE K JIEAHUKaM, — OHHU
BBICTPAMBAIM JPYMIIMHBI B OINPEIECICHHOM HampasieHuu. [lepBas Teopus mpenmonaraer, 4Tto
JIPYMIIUHBI 00pa30BaJIUCh OT €CTECTBEHHBIX MEPEMELICHUU JICHHKA, BTOpAsi — CUMUTAET, YTO
JPYMJIMHBI BO3HUKIIM B pe3yJIbTaTe HABOJAHEHUS IIPU TASTHUU JIETHUKOB.



Ho nam wuHTEpecHeil BTOpas TEOpHUs, COIJIACHO KOTOPOM [aBIIEHHE BObI IEPUOIAMYECKU
BO3pacTal0 0 KPUTHUYECKOKO YPOBHS IOJ TSDKEJIBIM JIEIHUKOM, a 3aTeM IPOMCXOIUIIO
KatacTpouyeckoe HaBojaHeHHe. Toraa rps3Has, ¢ CUIBHBIM HAaloOpoOM Tanas Boja OyKBaJbHO
BBICEKAJIa U3 MTOPOABI IPYMIIUHBI.

Bropasi Teopusi XOpomo COOTBETCTBYET Hamied Teopuu KartacTpoduueckoro «CoOBITHSY,
IIPOM3OIICAIEr0 B KOHIE JICAHMKOBOIO Iepuona, B pesyinbrare B3pblBa B BO3AYyXE WIH
CTOJIKHOBEHUS C KOCMUYECKUM OOBEKTOM BO3HMKIIO BBHICOKOE JIaBJICHHE, HAMpaBJICHHOE BHU3 Ha
JICAHUK; OHO U 3aCTaBHUJIO BOAY BbBUUIMBATHCA U CO34aBATh APYMIIMHBI.

EcTb oaMH WHTEpeCHBII MOMEHT, KOTOpbIi HMMEeT CBSi3b C KaTacTpodoii- HHUKTO HE
KOHCTaTUpoBall (akTa (GOpMUPOBAHMUSA APYMIMHOB B HamM AHU. OHU MOSBWINCH OAHAXIbI B
IPOIJIOM M HHUKOTr/Aa He (OPMHUPOBAIUCH CHOBA; ATO CHENAN0 MX HEpa3peIlIrMOM 3arajikoil B
BOIPOCE U3yUYCHUS JIETHUKOB.

[NOABJIEHUE APYMJIMHOB

H-p Hxon oy u3 YHuBepcurera AnpOepTsl JymaeT, YTO MOTOK TPS3HOM JIETHUKOBOM BOJEI,
HECYIIEHCs] ¢ OOJBIION CKOPOCTBIO, CHAENad JIBE BEIIHM: BO-TIEPBBIX, CO3JAJl YriayOJeHUs B
HUOKHEW 4acTH JIeIHUKA B popMe IpyMIIMHOB. 3aTeM, KOT1a HaBOIHEHUE TPEKPATUIIOCH, IIECOK U
KaMHH 3aIlOJHIIN ITYCTOTHI, TPHUIaB IPYMIIMHY €r0 OKOHYATEIbHYI0 OopMY.

bonee Toro, Illoy Hamen aBa HEOCIOPUMBIX CBHIETENIBCTBA, KOI1a MACCUBHBIC IIOTOKU IIPUBEIIN
K (POPMUPOBAHMIO JPYMINHOB. ITO BaXKHO JIJIsl HAIIEH TEOPUH, KaK Bbl CKOPO YOEAUTECH.

Pa6otsr [1loy 1 MHOTHX ApYTrUX HCCIEIOBATENICH MOKA3bIBAIOT, YTO APYMIIMHBI TOKPHIBAIOT BCIO
CeBepHyro AMepHUKY, BKJIIOYasi OOJBINNE YaCTH MHOTHX MPOBUHINI KaHaael U B OOJBIITMHCTBO
IITATOB CEBEPHOM M LeHTpanbHOU YacTh CoenuueHHbix [lITaTroB Amepuku.

ECTD JI1 KAKAX-TO CBA3b C « COGBITUEM»?

YcTaHoBICHO, YTO XMMHYECKHI COCTaB MarHUTHBIX dactul oguHakoB 1 B CIIIA, u B Kanane.
Kak okazanock, camble 60JbIINE MO IPYMIMHOB B MUPE HaXOATCS BOKPYT [ y/130HOBa 3a1mBa
u Benukux o3ep (nmn. 8.1). M3-3a Takoro pa3MemieHus MblI Iojaraém, 4To MHOTHUE JIPYyMITUHBI —
HO HE BCE, — MOIJIM BO3HUKHYTH BO BpeMs «CoObITHs». Mbl yxe 3HaeMm, 4to «CoObITHE)
MIPUBEJIO K OTPOMHOMY JIaBJICHUIO, MPOHECIIO YAaCTHIIBI Yepe3 BECh KOHTHHEHT, BHEIPHUB HX B
erMeHb 148 6I/IBHI/I. Mur Imojaara€M, 4T1o TO XK€ CaMO€ JaBJICHHUC BbI3BAJIO ABHXKCHHC JICAHUKA,
BBIHY/IUB TaJble BOJBI C OOJBIION CKOPOCTHIO M TOJ OOJIBIIMM JaBJICHHEM PAa3IUThCS
KOJOCCAJIbHBIM JICJHHUKOBBIM HABOJHCHUECM, KOTOpOG u Cco31aJ10 ,Z[pyM.HI/IHBI.



Wnn. 8.1. Ha aroif kapTe moka3aHsl OCHOBHBIE OONacTH pacmpocTpaHeHus apymiunHoB B Kaname u B ceBepnoii wactu CILA, O6partute
BHUMaHHE, 4TO 3T 00nacTu rpynnupyrorcss Bokpyr I'yasoHoBa 3aimmBa u Bemmkux O3sep. Bombmias yacTe IpyMIIMHOB OpPUEHTHPOBaHA B

HaIpaBICHUAX, 0003HaUueHHBIX cTpenkaMu. 1o manusmM: Colgan (2000)
ECTb JIX CIIEJbI «COBBITHA» B EBIOIIE?

Hapsny ¢ CeBepHoit AMepukoi 1ot IpyMIMHOB cymecTBoBaiu B Mpnannuu, Jiutse, JlarBuu,
Ocronun, llompme, ®dunnsaauu. Her ymommHanuit 00 wuXx cymiectBoBaHuM B Adpuke,
Asctpanuu u FOxHol AMepuke.

[Tockonbky MbI cBsizbiBaeM «CoObiTHE» ¢ CeBepHOM AMEPUKON, TO MOKET BBI3BATh yJIMBIICHUE,
YTO OHO OKa3aJlo IeHCTBHE IAe-To ewe. Yuras o npymnnHax B Mpinanauu u Jlutse, Bl MOXKeETE
yIuBUTbCS — Kak «CoObITue» CBA3aHO C 3TUMU cTpaHamu? OaHAaKO APYMIIMHBI 37€Ch
(GbopMUPOBATUCH TOYHO TaK Ke, Kak U B CeBepHOl AMepuke. ITO COBMAJCHUE, WU 3/1€Ch €CTh
CBA3b?

[To OGuBHsIM MaMOHTOB MbI 3HaeM, 4uTo «CoOwITHE» OKa3ano BoznelcTBue Ha CeBepHYIO
Awmepuky u CuOupb, U Terepb MbI IpeNojaracM Kakyro-To cBs3b ¢ EBpomnoii. Moxer, Bo Bpems
«CoOBbITHS» YacTHILIBI JeTenn yepe3 Bce CeBepHOE MOolyliapyue, U M0 BCEMY MONYIIAPUIO TasIH
nenHuku? Ecnu ApyMiMHBI 1€HCTBUTEIBHO C(OPMHUPOBATUCH OT HABOJHEHHUN OT TajloW BOJBI,
TO 3TO BIIOJIHE BO3MOXHO.

JATHUPOBKA JIPYMJIMHOB

XOTH TOYHAaA JdaTa BO3HUKHOBCHUA ,Z[p}IM.HI/IHOB HCU3BCCTHA, IIOYTHU BCC yquHe CXOIATCA Ha
TOM, YTO OHM BO3HHMKJIM 16—13 ThICSAY JIeT Ha3a/a, B KOHIE JETHUKOBOTO nepuoja- OHM y3HAIU
3TO C TMOMOIIBI0 PAAMOYTICPOJAHOI0 METOAA, a TaKKe Ojaromapss TOMY, YTO OOJBITMHCTBO
JPYMJIMHOB COCTOSUIM W3 Tiecka W KamHed. Ecim Obl JIemHUK TpOABUHYICS Nlake€ BCEro Ha
HECKOJIBKO COTCH HpI[OB II0 3TUM MJITKUM II€CHAHBIM 06p2130BaHI/I$IM IIO0CJIE TOI'0, KaKk OHH
MOSIBUJINCh, OHM OBUTM OBl CpaBHEHBI C 3emiieii. To, YTO OHHM CYIIECTBYIOT B HAaIlld [HH,
JIOKa3bIBAET, YTO JICAHUK OOJbIIE HE MPOJABUTAICI. BMECTO 3TOro OH pacrasul CBEpXy, OCTaBHB
OTPOMHBIEC TOJISI JIPYMJIWHOB, KOTOPbIE MBI BHJIMM B HaIld JHH. DTO IPOU3OILIO B KOHIIE
JIEAHUKOBOTO MEpHO/ia

Ho MbI moka He MOKEM € YBEPEHHOCTBIO YTBEPKIaTh, uTOo «CoOBITHE)» CO37aJI0 BCE IPYMIIMHBI,
COBIAJICHUE [0 BPEMEHH MOXKET OBbITh U CIydalHbIM. MBI MOXeM OBbITh YBEPEHHBIMHU JIMIIb B
TOM, YTO OHHM BO3HHMKJIM BO BpeMs «CoObITHS» M YTO C TeX MOp OOoJblIe APYMIMHBI He



q)OpMI/IpOBaJII/ICB. O,Z[HaKO HaM Tp66yIOTC$I JOIIOJIHUTCIIbHBIC CBUACTCIILCTBA, HOI[TBep)K,Z[aIOH_II/Ie
CBsI3b ¢ «COoOBITHEMY.

HOBA TEOPUA ObPA3OBAHNMA JIPYMJIMHOB

S ropen xenanueM HalTH cBUAETENbCTBA «CoOBITHS» B Mopiu, AnbOepTa, 9ToOOBI MPOBEPUTH
HaIlly TEOPHIO 00pa30BaHUs APYyMIMHOB!

* 16 TeIcsu neT Hazan nepen «CoObITHEM) JIEAHUK BCE €Ie MOKPhIBaJ pailoH BOKpyr Mopiu, u
TaM HE GBIJIO APYMIIMHOB.

*B 310 Bpems Hauamachk mocienHss ¢aza kocmMuueckoro «CoOBITHS», KOTOpas BbI3BaJla
OTPOMHBIE HABOJHEHMsI C JICHUKA, BBI3BABIIME MOSBICHHE OONBIIMX MOJIEH IPYMIHMHOB. DTO
ObUI10 TepBoe coObITHE, A1 KoToporo Llloy Hamien 10Ka3aTebCTBa.

* 3areM, okomo 13 TeIcsAY JeT Ha3al, KocMuueckoe «CoObITHE» BBI3BAIO MOSIBIEHHE OTPOMHOTO
Yycila YacTUL, KOTOPBIE C BEICOKOI CKOPOCTBIO BHEPUIIMCH B BEPXHIOK YacTh JIETHUKA.

* B 10 e camoe BpeMsi «CoObITHE)» MPUBETO K HABOJHEHHUIO HA JICAHHUKE, U 3Ta BOJA COILIA C
BO3BBIIIEHHOCTEW M MIPOHECIIACh IO paBHUHAM BOKpyr Kanrapu.

* OHOBPEMEHHO € 3THM Tallble BOJbI OYIIEBAIM MO ABUKYIIUMCS JIbJIOM, CO3/1aBasi APyMIMHbI
B 3TOM paifoHe. I1o 6b1a (10 lloy) Bropas BoiHa 00pa30BaHUs IPYMIIMHOB.

* [Iponio HEMHOTO BpeMEHH, U KyMYISTHBHBIN 3(dekt «CoObITHs» (BKIIOYas pacKaleHHbIE
YaCTHIBl U U3MEHEHHE KJIMMaTa) BBIHYIWI JIGAHUKU TTOCTENEHHO TasTh, OHM HUKOT/A OOJIbIIe
HE JIBUTAJIMCH BIIEPE]], YTO MO3BOJIMIIO APYMIIMHAM COXPAHHUTHCS.

* [TockonbKy Jieq; HaA APyMIIMHAMHU pacTasil, MarHUTHBIE YacTHULIBI U cephl coiepikaTcs BO
JBy, OCTaBIIEMCSl HAa BEpUINHE APYMIIMHA.

[NPOBEPKA TEOPUU

Ecnu Ham cuenapuii BepeH, TO Ha BEPIIMHE JPYMIIMHOB JIOJDKHO OBITH MHOTO 4acTuIl U cdep.
MarauTHbIC YaCTHIIBI TSDKEIBI U JIBUTAIOTCS OT CaMOM BBICOKOM TOYKHM K CaMOM HHU3KOM, TaK 4TO
€CIM Mbl HalJeM UX Ha BEpILIMHE APYMIIMHA, TO BpsJ JIM BETEp WIM BOJA 3aHECIHM HUX TY[a;
0oJiee BEpOsSITHO, YTO OHU TOSIBUJIMCH TaM W3 PaCTasBIIETO JICTHUKA.

Tsoxenedield paboToi ObUIO HAWTH JPYMIIMH, KOTOPBIM OBl «aIpopesana» Jxopora, —
OOJIBIIMHCTBO JOPOT B paiioHe «00XomsaT» ApyMianHbL. Ho HakoHel s Hamien oauH, B KOTOPOM
ObUIM BHUIHBI CIOM 3eMJIM. B3sIB MHCTPYMEHTHI Ui PACKOIOK M MAarHuT, sl MPUTOTOBUIICS
IPOBECTH HCIBITAHWS MPH TTOMOIIM MarHUTa Ha MECTe, TAC CJIOH COBPEMEHHOH 3eMJIN JIexal
HaBepXy CJ0s «ICTHUKOBBIX» KaMHel. Ecin Hama Teopust BepHa, TO 3TO MECTO HAaXOAMIIOCh Ha
BEpIIMHE JPyMJIMHA B KOHIIE JIEAHUKOBOTO Mepuoza nocie «CoObITH.

[IpuCnOHSs MarHuT K CTEHE MIPUMEPHO MUHYTY, 51 IPOBEPUII €ro Kpail Ha HaJu4yue rpaHyil — U
oOHapyxun Thicaud IUTyk! OHM TOKpHIBAJIM MAarHUT OT OJHOTO KOHIA 10 JpPYyroro.
OxkoHYaTeIbHBIE TECTHI ONPEAEIIAT, KAK MHOTO TPaHyJl ObLIO HUYKE BEPLINHBI PYMIIUHA.

S mpoBepwJI TEMHYIO OPraHMYECKYIO IIOYBY HA BEpPIIMHE M HAIE] JIMIIb MU3EPHOE YHCIIO
gactull. [lotoMm s B3su1 oOpasen W3 ClIOs HWXKE MEPBOHAYAIBHOTO. DTOT CJIOW JOJKEH OBLT
HaXOJUTHCSI BHYTPH JPYMIIMHA IOCIIE €ro 00pa3oBaHus. 3/€Ch YaCTUI] 0Ka3aJ0Ch 3HAUUTEIHLHO



MeHble. Mou MPCAIIOJIOKCHUA TOATBCPANUIINUCE, XOTA 4 HC MOT' 1aTh OKOHYATEJILHBIM OTBET a0
TOTO, TIOKA JIOMa HE PACCOPTHPYIO TPaHYJIbI.

OKOHYATEJIbHBI AHAJIN3

OkoHYaTeNbHBIA TECT MOKAa3all T€ K€ Pe3yibTaThl: KOJUYECTBO I'paHyl U chep CTPEMUTETHHO
BO3pacTajo0 HECKOJbKO HUKE BEPIIMHBI JPYMIIMHA, TOYHO TaK K€, KaK Ha MECTaX pPacKOIOK
SMOXM KIOBHC. JIpymMiMH oOKa3ajics TpeTbUM [0 KOJMYECTBY MAarHUTHBIX YacTHII,
3a(pUKCUPOBAHHOMY K 3TOW JlaT€ B MECTax PACKOMOK 3IM0XH KioBHC Ha kKaxablie 1000 ¢pyHTOB
3eMJIM MPUXOAUJIOCh 4 YHIIUM YacTull. UTOo KacaeTcss MarHUTHBIX cdep, TO APYMIIMH OKa3alcs
BTOPBIM 10 KoJMuecTBY: Ha 2,2 ¢ynta (1 kr) mpuxogunock 6osnee 1000. Takum obpazom, Ha
JIPYMJTMHAX TPaHYJbl U cPepbl HE TOIHKO OKA3IUCh (KaK W MPE/IOoJIaragoch) — uX ObUIO OYCHb
MHOT0. MBI IPOBEPUIIM IPUMEPHO JIBE JTIOKHHBI MECT PACKOIIOK SIOXH KIIOBHC, M COJIEpKAHHE
YacTUll B ApyMJIMHAX Mopiu yCTynajao TOJbKO COJEpPKAHHMIO 4YacTull B I'2iHU, — BO3MOXKHO
MOTOMY, YTO JPYMIUHEI B [ 3iiHN OblTH Orke Bcex K NeAHuky, K Tomy ke oHu Obuth OImke K
IlentpanpHoit Kaname m Bemukum o3epaM, KOTOpbIE, KaK TOBOPAT CBHUICTEIBCTBA, OBLIN
nUIeHTPOM «COOBITHSI.

KAHAJICKHI1 OB30P

Ha o3epe Xunz, Ha Bomoxpanunuie CesaToil Mapuu u B Mopiid Mbl HallUTM OTJIMYHBIE MECTa
JUIsL PacKOMoOK, TJe [0 BCEM KIIOYEBBIM IapaMeTpaM Ha »3I0XYy KIOBUC MPUXOASITCS
OKHJIaBIIMECS MUKW, DT TpU MecTa Haxomarcs npumepHo B 600 mumsax (1 000 km) mpyr ot
npyra. CTaHOBUTCSI OYEBUIHO, YTO OJTHU U T€ Jee 3P PEKThI MPOUCXOIMIN B OJTHO U TO K€ BpeMs
no BceMy tory Kananer — roxHee sneaHuka. Korma Mbl BKIIOYMM B 3TOT CHUCOK U [ '3ifHW,
KOTOpBIM Haxoautcs okoio ToponTto, OHTapmo, TOo pacctosHue pacumputcs 1o 1500 muib
(2400 km).  «CoObITHE», TIO  BCEM  BEpPOSATHOCTH,  PACHPOCTPAHSIOCH Ha  BECh
CeBepoaMepUKAHCKUIT KOHTUHEHT, A0X0As 10 ATnaHTuku M Tuxoro okeana. J[pymiuHbl U3
CxanaunaBuu U Mpnanauu 3acTaBisioOT Mpeamnoiararb, 4to «CoObITHe) OBLIO ellle KpyIrHee 1Mo
Macirabam

HOBGLIE U JIOITOJIHEHHBIE KJIFOUU K TAMHE

* [Ilpymiiua B Mopiu, Ans0epTa, BTOPOH 10 KOJUYECTBY Chep M TPETHIl 10 KOJTMYECTBY YACTHIIL,
3a()MKCHPOBAHHOMY Ha CETOJHS B MECTaX PACKOTOK JIOXU KIIOBHUC

* [Iuk yncna rpanyn u cdep 3acTaBiseT MpeanoaaraTb, YTo APYMIMHBI (POPMHUPOBATHICH B SMOXY
KJIOBUC.

* PacnioniokeHre APpyMIIMHOB MOATBEPKIAET HAIly TEOPUIO O TOM, UYTO LIEHTPAJIbHOM TOYKOU
«CoObITusy sasisierca Kanaza.

* JIpyMiIMHBI TOATBEPKIAIOT HAILly TEOPUIO O HABOJHEHUSX C JIETHUKA B SIIOXY KJIOBUC.

* IpyMiIMHBI TOATBEPXAAIOT HAIly TEOPUI0 O CBs3aHHBIX C «CoOOBITHEM» MAaCCHUBHBIX
HABOJIHEHUSX TAIOLIET0 JICAHHUKA.

[IpucyrcrBue apymnumHoB B CkanmguHaBuu W HWpmanmgum mnpenmonaraer, 4to «CoObITHE»
JIOCTUIIIO EBPOIIBL.

9. Beie3n B Henorony B Kaponuny



[IITOPMOBOE ITPEAYITPEXXIEHUE

l'oToBsICH MOKMHYTH MO MOTENb B ANbOepTe, YTOObI HANPABUTHCS K MECTY apXEOJOTHYECKUX
packonok Tommep okono Ameneina, HOxuas Kaponuna, s Bxmouns «llorogusiii kanam». K
MOCMY OTIOpYCHHUIO, HA DJOKpPAHC BBICBCUMBAJIUCH IIITHA Ha HOI0-BOCTOKC COG,Z[I/IHeHHBIX
[IITaToB, — HMCKIIOUUTENBHO TyCThle J0XKJAeBble oOnaka. VcmopTuBiiasics morojaa mnpuBena K
HENPEPBIBHBIM JIOKISIM B ITOM pallOHE, KOTOPHI OYKBAJIBHO HE MPOCHIXAI. 3a MOCIEAHIOIO
HEJENI0 YacTh ATOr0 paiioHa MOJy4yHiia TOAOBYIO HOPMY OCAJKOB, a ObUI TOJNIBKO HIOHb. B
pasodyapoBaHuU A mmoaymall 6]:1)10 O TOM, ‘ITOGBI MMPCKpAaTUTL CBOIO MOC3AKY, XOTA 3HAJI, YTO
MECTO PACKOMOK 3MOXM KJIOBHC, KOTOPOE 5 XOTeJ MOCETUTh, OTKPHITO ISl BUBUTOB TOJIBKO Ha
HCCKOJIBKO HCICIb KaXXJ0€ JICTO, U CCJIM A MPOIyHly 3TO BPpEMs, MHC INPUACTCA KOAATh CIIC I'O.
[Ipuinoce exatsb.

[Toxa s nobupancs ot bapryasmia, FOxnas Kaponuna, K MECTy pacKOMOK, CTEKIOOYUCTHUTEIIN
pabotanu Kak OemieHble, HO C O€3KaJOCTHBIM JMBHEM OHHU CIPaBISUIHCh C Tpyaom. S
pa3ayMbIBa, BBIIUIN JIM CETOHS apXeOoJIoTH Ha paboTy B OTJIMYKE OT MEHS, OHU, BO3MOXKHO, BCE
elle OT/IbIXaJI B CBOMX TEIUIbIX KpoBaTsax. M3-3a Hemoroas! s coBceM ymain ayxoM. Ho, k moemy
YIUBIEHUIO U OOJEr4eHHIo, Korja s Moabexall KO BXOAY K MECTy packomok Tommep, J0XIb
BHE3AITHO CTUX U JIUIIb CJIErKa MOPOCHUIL.

MecTto packomok, TIAe HCCIelIOBalM 30Xy KIOBUC M OIOXH, €Wl MpealiecTBOBABILNE,
pa3Meniaioch Ha 3eMJIsIX XuMuueckoro 3aBoja «Kimmpuant Kopnopaitmn» okono Annendiina,
TaK 4TO MHE, MPEKIE YeM MPONTH Aaibllle, MPUILIOCh UMETh JIeJIO ¢ OXpaHou 3aBoja. Koraa s
pacrucancst B JKypHajie IJisi TOCTeH, TO YBUIEN HEJaBHO HamucaHHoe ums n-pa Ana ['yneapa,
apxeosniora u3 YHuBepcutera FOxxnoit Kapomuubl. 3HA4WT, apxeojord ObBLIM YXKE Ha MeECTe,
HECMOTPSI Ha HETIOTO1Y.

Korma s BnepBble ycnblllaj, 4TO MECTO PACKONOK HAXOAMTCS HAa XUMHUYECKOM 3aBOJE, S
npencTaBui cedbe KiyOsl AbIMa U TPOMaIHOE MPOU3BOJICTBEHHOE 3/1aHue. OQHAKO AbIMa COBCEM
He ObUT0. MUHOBAB OJTHO OIPOMHOE 3aHHUE, 5 IPOeXal MO OJHOMOJIOCHOH Aopore, 00cakxeHHOU
rycTBIMH JiepeBbAMH. OHHM CO3JaBajy HEYTO BPOJAE TYHHENSA, KOTOPOMY JIMCThbSl IMPUAABAIU
3eJIeHbI OTTEHOK. Briepean Mens nexan jiecHod mapk B 8000 akpoB IJIOIIAbI0, OKOJIO PEKH
CaBanna. B mapke nMenocr MHOXECTBO BS30B, CHKOMOD, AyOOB U coceH. I me-To cpenu Bcero
3TOTO s JOJbKeH ObLT Halitu Ana ['yaeapa u mecto packornok Tommep.

AcdanpToBas 10pora CKOpo CMEHHJIaCh Ha TPYHTOBYIO, KOTOpasi 3Meel BHJIach 110 Jiecy. B ato
BpeMs J0KJb COBCEM IpekpaTiics. [Ipomuio HEeMHOTO BpEMEHH, U 51 HATOJKHYJICS Ha JIOKUHY
IPY30BUKOB M MAallWH, CbheXaBIMX ¢ Jopord. OjHako Irofaeil BUAHO He ObUIO.
[TpunapkoBaBmMch U 3a0paB CBOM NMPHUHAUICKHOCTH, S MOIIET BHU3 IO Y3KOHW JOPOXKKE IMOJ
KpOHAaMH JIepEeBbEB B HAIpaBJICHUH 3BYKOB, HAIOMHMHAIOHNIMX paboTy CKpeOKoB. BnakHocTh
ObUIa CTOJIb BEJIMKA, YTO BOJIA Karajia ¢ JUCThEB B IOCTOSSHHOM MEUIEHHOM pUTME. S OT4asHHO
HOTEJI.

[Tocne KOpPOTKOM TPOTYJIKH S HATOJKHYJICS Ha apXxeoJloroB, 3aHATBIX pPACKONMKaMH B
MOJIYAXOKUHC M, p2136p0C3.HHBIX MCKAY ACPCBbBAMU. DTO MECTO 651.]'[0 OTKPBITO TOJIBKO OAWH
MeCAIl B TONY, U AJl OpraHM30Baj OOJBIIYIO TPYIIY J0OPOBOJIBIIEB, YTOOBI MaKCHMAJIBHO
UCIOJIb30BaTh OrPAaHMYEHHOE BpeMS M OrpaHUYCHHbIE pecypchl. MHOTHE J100pOBOJIBLEI
NpUeXaau CIoJa W3JalieKa JJIS «KOIMATEbCKOTO OTITYCKa» Ha IEPeJOBOM Kpae apXeoJIOTHH.
HGKOTOpBIe N3 HUX NOABIIAINCH 34€CH Ka)KI[BIﬁ roox n yxe yMCJIO OTBICKMBAJIU ICHHBIC
apTedaKThl.



Croyctss HEKOTOpoe BpeMmsi, s yBUAeH AJia, HallOMUHABIIETO JpyxXemroOHoro measens. OH ¢
SHTY3Ma3MOM CTal paccKaspiBaTh npo Tomuep, W JUIsl 3TOTO y HEro HMEIUCh OOJNbIIHNE
ocHoBaHusA. Tormep ObUT HE TOJBKO XOPOIIUM MECTOM PACKOIIOK ¢ apTedaKkTaMH 3MO0XU KIOBUC;
3[€Ch OBUIO OJTHO M3 HEMHOTMX MECT B 3amaJHOM MOJYIIapUH C MHOXECTBOM J0Ka3aTelbCTB
Toro, yto B HoBom CBere ObuIH JIOAM 10 Hapoa 3M0XH KiIoBUC (moapoOHocTH cM. B Goodyear,
1998-2004). Korma s BnepBbie yBuaen AJia, Ha HEM OBLIM BBICOKHE PE3WHOBBHIE CaIllOTH, U BO
BpeMs paboThI 1 HUKOTJa ero He Bujen 6e3 Hux. [locne noxei Ha MecTe pacKOIoK ObUIO OYEeHb
IPA3HO, BKJIIOYAsl MOKPBIThIE IUIACTMKOM SIMBI, W sl CTajl 3aBHA0BaTb BCEM, y KOIo ObUIM
PE3MHOBBIE CAIOTH.

B nepByto ouepenb An mpoBen MEHs MO BCEH CBOEM «BOTUMHE)», HAYaB C «HIXKHETO MECTa
PAaCKOIIOK», HAXOAMIErocs Kak pa3 0KOJIO BEPLIMHBI JIECHCTOTO XOJIMA.

— Henoganexy orcioga peka CaBHaHHA JiellaeT MMOBOPOT, — OOBSCHWII OH, ITOKa3aB Ha IOT, TJIe
CKBO3b ACPCBLA 4 MOI' BUACTD cna60€ HO6HCCKI/IB3.HI/IG BOABI, — Kurenu BPCMCHU MAJICOJIUTA
CITYCKaJIUCh K Oepery peku, 4To0bl coOpaTh OKPYTJIbIE KaMEIIKH, OYyJIBDKHUKH U MPUHECTH HX
croza.

— Ha ¢abpuxy 06paboTku KaMHEeH, — MPOKOMMEHTHPOBAT .
AUl KUBHYJIL:

— B snoxy ki1oBUC peka HaXOJuiIach HAMHOTO OJIMXkKe, TaK 4TO coOupaTh KaMHU OBLIO Jierye.
He3samonro 10 31moxu KJIOBUC MECTO, TJI€ MBI CTOUM, BOOOIIIE MOTJIO HAXOIUTHCS MO BOJOW. MBI
HAIIJTU 3]IeCh TepPpacy BpEMEH ILIeICTOIeHa CO clielaMH MepUOINYECKUX HABOJHEHUH, KOTOphIE
MPOUCXOIMIIN 37I€Ch HA MPOTSHKEHUH JOJTOr0 BPEeMEHHU, — CKa3aJl OH, MMOKa3bIBas Ha TIYOOKYIO
MY OKOJIO «HMKHETO MECTa PacCKOIOK.

[Toka MBI cTOSUTH HAa MECTE, CHOBA Haual MOPOCUTH JOXKb; HABUCIIKE TyYH OOEIIaTy BBUTUTH HA
Tonmep MHOTO BOABI. MBI OBUTM B HEKOTOPOHW CTEMEHU 3alTUIEHBI KYCKOM TOJUATUICHOBOU
IUICHKW B JIBAJILIaTh KBAJPAaTHBIX (yTOB, BHCEBIICH HAJ HaMHU Ha BepeBKax. Jlaxe mpu 3ToM
JIETKUWA OpHW3 HEC Ha HAC MEJKUH JOK[b, KOTOPBI OBICTPO 3amOJIHSJI yriayOJeHuE Ha Hamlen
MTOJIUATUIIEHOBOM KPBILLIE.

K cuactbio, 1ox b IpekpaTuiics, U AJl IPOIOJIKII;

— Korga Mbpl Hayanu peITh Ha TON Teppace, HavyajCsl HACTOSIINN «peliepBepk» OTKPHITUH —
MBI HallUTM apTe(akThl BPEMEHH J10 SMOXH KJIOBHC.

OH mMpoKO YIBIOHYJICS, HO MHE IOKa3ajloCh, YTO €ro PagocTh MpeyBenuyeHa. Bo3MoxHOCTH
CYILIECTBOBaHUS apTedaKTOB /10 SMOXH KIOBUC JI0 CHX MOP MOABEPracTcsi COMHEHUIO, XOTS AJl U
MHOT'O CJIeJajl, YTOObI U3MEHUTH 3TOT B3TJISI.

OH mokasajn Ha JHMHUIO U3 KPEMOBOTO IIBETa MPUMEPHO B MIECTH (yrax OT MOBEPXHOCTH,
UAYLLYIO BIOJIb CTEHBI SIMBI.

— Buaure stu apredaktei? — crpocmsi oH. — OHM OTHOCATCSL K 3I0X€ KJIOBHUC, M TIOKa S
UCCJIEIOBAJl IO 3TOI JHMHHUU, Bce OBUIO HOPMaIbHO. S OBLI CYACTIMB, HE UMEN CIOPOB C
YHUBEPCUTETCKUMH TpOodeccopaMu, >KENAIOMMX JOKAAThCs IMEHCHU Oe3 BOJHEHUH, — W,
KOHEYHO, sl BEpuJ B TO, YTO 3I0Xa KIOBHUC Oblia mepBoi. Ho Heckonbko JeT Ha3ax 371ech B
Tomnmepe Bce M3MEHWIIOCHh, M 3TO TMOBJIMSAJIO Ha CYACTBE W JIOBOJICTBO MpodeccopoB. — Al
CHOBA MPUBBIYHO YJIBIOHYJICSI, XOTS UIYTHJI TOJIBKO HAmoJIOBUHY. [1oToM OH mpOI0IKIIT;



— HeckonbpKko €T Ha3ajq Havajao XOIUTh Bce OOJbIE Pa3roBOPOB O MECTaX PACKONOK, TIe
HaxomaT apredakTel a0 smoxum kKiaoBuc. K Ttakum otHocsTcs Mbomoykpodrt, Pox Illentep B
IlencunbBanun u Monte-Bepne B Uunm, M 8 Hadan OymaTb: HET JIM M 34EChb YEro-TO
aHasiornyHoro. OJHaXIbI JIETOM S PELIWI;, YTO 3a YepT, HaJl0 MOPBITbCA Ha Teppace B cCioe
IUIEUCTOIIEHA, IOCMOTPETh, HET JIM TaM 4dero. Hy, Mpl HalluIM MHOXECTBO CKOJIOB U HECKOJIBKO
KaMHEeH, KOTOpbIe BBIMJISACTN Kak opyaus Tpyaa. [lonavany s mogymall, 4To UX CMBUIO C XOJIMa
OTKY/1a-TO C YPOBHs 3MOXH KioBHC. Ho mpobiema cocTosiia B TOM, UTO HU OJTHO U3 3THX OPYIHMA
Tpyla HE MOXOIWJ0 Ha apTedakThl 3MoXu KiIoBUC. OHM OBUTM HAMHOTO TpyOee W HE ObUIH
JIBYCTOPOHHUMH.

Sl Bpamancst cpeaM apxeoyioroB JOCTaTOYHOE BpeMs, YTOObI 3HATh, YTO JBYCTOPOHHUMH
SBJISIIOTCS. OpYHsi, 00pabOTaHHbIE C ABYX CTOPOH, IPUYEM 3TO BCETAa XapaKTEPHO ISl OPYANH
TpyAa smoxu KioBuc. IIpu 3ToM OONBIIMHCTBO JPEBHUX JIIOJACH HCIOJIB30BAIN KPEMEHb, W3
KOTOPOTO M3TOTOBIISUIM HEOOJBIINE JIE3BUSI — TOHKHE, ITOXO0XHE Ha HOXKU KYCKH KPEMHHUCTOTO
U3BECTHSKA, KOTOPBIH HE TpeOOBaN JTUTENEHONH 00pabOTKH.

S cnpocun Ana:
— BrI cTanm HaxoauTh HEOOJIBIIINE JI€3BU?
OH KUBHYJIL:

— B Oonbuiom xonnyecTBe, HO CHaydaja sl HIKOMY HE MOT CKa3aTb 00 3TOM; 3TO PYLIMIIO BCE,
YTO S 3HAJI B apXEOJIOTWH, HO 4YeM Oouiblie s Jenal HaxoJOK, TeM MEHbIIE s MOT HuX
UTHOpUpOBaTh. BOT Koraa s pemmns JoJI0KUTh O HAIIMX HaxoJKaX. Mbl Hanu opynus Tpyaa. S
HE MOT IIPUTBOPATHCS, UTO UX HET, U s ObLJI YBEPEH, YTO OHU OTHOCSTCS K OoJiee IpeBHEHN d1oxe,
YEeM 310X KJIOBHC.

— 1 3Han, 4TO MOy HA KPYNHbBIE HENPUSITHOCTH, HO HE MOT U NPEACTaBUTh, KAK MHOIO MOHUX
KOJIJIET-YYEHBIX 3aX0TAT «00pyOuTh» MHE pyku! — OH paccMmesiics, U 1 paccMesuics Toxke. Al U
ero rpymma paboTaJii Ha camMOM IepeloBOM Kpae Hayku. CMmMex — Xopolias Tepanus B
«IIOTPAaHUYHOM COCTOSTHUMY.

— Xopouire HOBOCTH, — 3aKJIIOUMI AJl, — COCTOAT B TOM, YTO HEKOTOpBIE M3 MOHMX KOJUIET
npuexanu croaa. S mokaszan um Hebosbime ne3Bus. Ecnu 6b1 kTo-HHOYAb Hamen ux B Cubupw,
He ObUTO OBI CHIOPOB IO TOBOJY TOK, YTO OHU CTapiie, 4yeM apTedakT 3MOXH KJIOBHC, HO
NOCKOJIbKY OHHM HaizaeHsl B FOxHoi KaposnHe, 3T0 BbI3bIBaET yauBIEHHE. TeM HE MEHEE s HE
TEPAI0 HAJEXK/bl, 1 BEPIO, YTO MHOTHE YYEHBbIE BOCIIPUMYT MBICIb, IO KpaiiHel Mepe A cebs,
YTO JIIOJU ObUIM Ha 3TOM KOHTHHEHTE, MOXKET ObITh, 16—20 ThICAY JIET Ha3zaa — 3aJ0Jr0 10
SMOXH KIJIOBHC.

A BBIHYX/IEH OBII TpepBaTh O3HAKOMHTEIBHBIN TYp, NMOCKOJIBKY NPHEXaTN MOTECHIHATbHBIC
crioHcopsl. PaboTsl yactnuHo ¢puHancupoBan YHuepcutet FOxxHo#t Kaponuusl, HO 3TOro ObLIO
HEIOCTaTOYHO, TaK YTO NPUXOAMUIIOCH HCKAaTh YacTHOE (MHAHCHUPOBAHME — JCHBIH ObUIM
HEOOXOMMBI ISl CTPOUTEIHCTBA TIOCTOSTHHOTO YKPBITHS JUISI MECTa PACKOIIOK, YTOOBI 3alIUTUTh
€ro OT JOKAS U CHIeNaTh Jierue paboTy — 0e3 pe3MHOBBIX Carlor M IUIalia.

NCCIIEJOBAHUA 1101 HABJIFOJJEHUEM

Korma on ymien, s HampaBWICS K TaK HAa3bIBAEMOMY «BEPXHEMY MECTY pacKomok» Tommepa
(KOTOpBIM OBLT CBSI3aH C SIOXOWM KJIOBHUC) JUIsi cOopa 00pas3lioB; HECKOJIBKO J10OPOBOJIBIIEB



IPEUIOKIIM MHE TTOMOIb. B/1onb Bcel siMBbI HA OJJTHOM YPOBHE M3 CTEHBI TOpYAJIH apTe(daKThl,
OCTaBJICHHBIE B TOM I10JIOXKEHUH, B KOTOPOM HalUIA UX apX€OJIOrH.

Kak mpu Tecte Ha Ka)XX70M HOBOM MECTE, sl HUKOI/Ia HE 3HaJl, YTO HalIy C IMOMOIIbI0 MarHura;
ele MeHbIIe s ObUT YBEpPEH 3/1eCh M BOJIHOBAJCS, MOCKoNbKYy Tommep pacmomaraercs B 700
MUJISX OT [2iHM — camoM OnmKalIeM OT Hero MeCcTe PacKoIoK. S OMyCTHIICS Ha KOJICHH Ha
IMMOJIKC W BbITAIWJI MArHvuT U3 CYMKH. IloT kaTmncst mo H6y Ha 1Jj1a3a, HC AaBasd BO3MOXKXHOCTH
CMOTpPETh, TAK YTO MHE MPUIILIOCH IEHCTBOBATh HA OILYIIb.

[IpoTepeB rma3a W OYKH, s HalpaBWJI MarHUT K CTE€HE, HO MOU PYKH B HEPEIIUTEIbHOCTU
3aMepJid Ha NMOAMNyTU. Sl moCMOTpen Ha CTeHY, U TYT MOHSUI BCIO BAXKHOCTh dKcnepumeHnTa. Harra
teopusi «CoOBITHSY MPEICKa3bIBaCT, YTO MBI HalIeM MHOYXECTBO MarHUTHBIX TpaHys B FOxHOM
u CesepHoii Kaponune, Moxet ObITh, B OOJbIIEM KOJTUYECTBE, YeM B JApyrux Mmectax. Ho 4ro
OyzeT, ecnu 37eCh HUYEro He OKaxeTcs? ITo OyJneT O3HaudaTh, YTO B HAIICH TEOPUHM UMEETCS
cepbe3Hblil U3bsH. He notpaTtuil u s 3ps Bpems, ornpaBuBuck B FOxnyro Kaponuny? Iloka B
MOEH T0JIOBE MPOKPYUYUBAIMCH PA3IMYHbIC BAPHAHTHI, I BCIIOMHIII KOE-YTO €elle: Mepe] TeM Kak
oTnpaBuThCcs B Tomrmep, s 00bSICHUI AJly, YTO MBI HAIUTH CIEABl Paauallii Ha IPYTHX MECTax
PAcKOMOK M YTO OXHJaeM HaWTU paJMOaKTUBHOCTH U 31ech. OOHapykeHHe paMOaKTUBHOCTH
MOMOXET JaTUPOBATh 3TO MECTO, OCOOEHHO OoJiee TIyOOKHe CIIOH, a A Alla BaXHO UMEHHO
310. Tak 4To MpoU30iiIeT, €cu 37ech He OYIEeT HU PaIiOaKTUBHOCTH, HU MAarHUTHBIX YaCTHUIL?

3aMeTHB, YTO apXEeOoJIOTH CMOTPST HAa MEHS C Oepera peKu C yIUBJICHUEM, 51 TIPUHSIICS 32 JIEIO.
CHayana MATKO NMPOBEJT MAarHUTOM HaJ| CJIOEM C apTe(aKTaMu 3MOXH KIOBHC, a MOTOM IOJHEC
MarHuT K odxkam. BeITupas not, cTekaroluid B Iia3a, s YBUIEH TOJICTYIO JUHHUIO MTOXO0XKHX Ha
KPYIUHKY Meplia 4YacTull, Mo0JIeCKUBAIONUX B CBETE TACMYPHOTO JHS.

51 He obGpamoBacst Ob1 OoJibIe, ecii Obl YBHIET Ha MarHuTe ayiMasbl! Sl MOIHSAT MarHuT, YTOOBI
BCE MOIVIM 3TO BHUJAETH. ApPXEO0JIOTH CIPYIMINCh BOKDPYT, paccMarpuBas TOHKYIO JIMHUIO U3
METaJUIMYECKUX YacTHIl. JJIg HUX YacTHIbI OBLIM €Ba BUAHBI U, IO BCEH BUIUMOCTH, HE OUYCHb
BHYI_HI/ITGJ'H:HBI, HOTOMy s CKa3all UM:

— MBI yBepeHbl, 4YTO 3TH dYacTuipl npuObuin u3 Kanmagel... — CpemaB mnay3sy s
MaKCHMaJIbHOTO BIIEYATIEHUS, A 3aKOHYWI, — CO CKOPOCTBIO THICSYM MHUJIb B 4ac — Yy
HECKOJIbKMX 4YeJIOBEK IJla3a cTanu mmpe. — OHH, BO3MOXKHO, IPOJIETENN 3TO PACCTOSHUE

ObICTpee, YeM BbI IOKOHUYMIIU C JIaH4YeM, — J00aBuWI 5. Pa3ganuce yiuBiIeHHbIE BO3IIIACH, KOT/AA
apXxeoJorTu COoOOpa3uiM, YTO OHHM TPOCEUBAIM KaXKABIH JEHb HE TOJNBKO IIECOK, HO H
MeTaJuIn4ecKue 4acTullbl u3 Kanasl.

[Tocne 3TOro0 5 MOBEpHYJICS Ha MOJIKE, JKeJast MPOBEPUTh APYrHe y4acTKH OKoJo apredakTos. 1
TaM 0Ka3aJoch TO, YTO U BE3JIE: CIIOH KJIOBHC ObUI IOJIOH METAUNIMYECKUX YacTULl. B mocneaHoro
ouepeab S MPOBEPUIT CIIOM, HAXOAALIMICS MPUMEPHO Ha J1Ba (pyTa HIIKE CJOS SMOXHU KIOBHC;
37ech ObLJI0O HAMHOTO MEHbIIe YacTHll. Takum oOpa3om, Tommep okazancs TakuM Ke, Kak; Bce
JpYTrHe MecTa pacKOIOK 3M0XH KJIOBUC.

IMockonbky ToHu, pykoBoauTeNlb paboOT, HaOMIOJAl 33 MOWUMH HCCICIOBAHUSAMH, S
MPOJEMOHCTPUPOBANI €My, YTO CHJIbHBII MarHUT SIBJISETCS OBICTPHIM M HEJOPOTUM CHOCOOOM
HalTH CJIOW 3MO0XM KJIOBHC. MBI IPUCTYNUIN K 1€y HeMeleHHO. OH yHmoOMSIHYN, 4TO Y HHX
€CTh MPOOJIEMBI C OIMpPEAETICHUEM CJIOSl 3MO0XH KIOBHC B siMaxX MOOJIM30CTH, U MOMPOCUIT MEHS
I103K€ IIPOBECTH MPOBEPKY. SI OXOTHO COrIacuiIcs.

I[TPOBEPKA HA JKEJIE30 C YYBCTBUTEJIbHBIM MAT'HUTOM



Crnenyromniee, 4To s CAelal, — HCHOJIb30BAJl MAarHUTHBIM YYBCTBUTEIbHBI HU3MEPUTEIb —
YCTPOMCTBO, KOTOPOE MO3BOJIUJIO MHE OLIEHUTh KOJMYECTBO Kejie3a B CTEHE. DTO HaMHOIO
ObICTpeil nano HaM WH(POPMAILMIO, CXOXKYIO C TOH, KOTOPYIO COOOIIMI HaM MarHUT. MHe Hajo
OBLIO MPOBEPUTH OOJBIIYIO0 YaCTh CTEHBI B KOPOTKOE Bpems. Sl Hadan B mectu pyTax OT JHA U
JBUTAJICS. BBEPX, CUMTHIBAS JaHHBIC 4Yepe3 KaKIbld M0WM. MHE yaanoch OBICTPO caenarhb
rpaduk pe3yabTaToOB, U 3TOT TpaduK MOTHOCTHIO OnpaBnan Hamu oxuganus (wur. 9.1). Kak u
cuurtan A, Bcs MOCIEI0BAaTENBbHOCTD 3aHsna npuMepHo 40-50 Teicau nocneanux jet. Cambliit
OOJBIION MUK MPHILEICS TOYHO HA JIMHUIO, TA€ HaXOAMWIUCH apTedakThl AMOXU KIOBHUC, 13
Thicsiu Jer Hazaa. CormacHo Hamedr Teopuu, «CoObiTHe» B TO BpeMs ockimano CeBepHYIO
AMepHKy O€CUMCICHHBIMH TPWIJIMOHAMU pACKaJCHHBIX JKEJIE3HBIX IIIapUKOB, KOTOpHIE
JBUTAINCh OBICTpee, YeM BOEHHBIE pakeThl. JTO ObUI0 HecyacTiauBoe Bpems s FOxHOM
KaponuHsbl.

TONMEP (KXHAS KAPOAMHA) — Marsutiii W3MepHTeAb
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Wnn. 9.1. YPOBCHB HaMarom4€HHOCTH, KaK U YUCJIO MarHUTHBIX YaCTHUIL, UMECT MaAaKCUMAJIbHOC 3HAYCHUE B CJIOC 3IIOXH KJIOBUC

HEN3BECTHBIE YACTHUILIBI B OCAIAKAX

[Tocnenueit Moelt LeNbI0 HA «BEPXHEM MECTE PACKOIMOK» ObUT cOOp 00pa3IoB, KOTOPHIE 51 XOTEI
BasATh C coOoil. [lo3mHee s mIaHUpOBad MPOBECTH C HHUMH TECThl, BKJIOYas TECT Ha
PaaMoOaKTUBHOCTb. IIpUrOTOBUB CBOM MHCTPYMEHTHI, s B HEPEIINUTEIBHOCTH OCTAHOBUJICS:
MPEACTOSIIO ClIeTIaTh BEIEMKH B OY€Hb POBHOM cTeHe. Vcmonb3ys HEeOObIol pydHol Oypas, s
CTaJl BBIPE3aTh MECOYHBIE «IIPOOKHW» CO CTOPOHAMHU B TPH JAIOWMa U TIYyOMHOH B TpH Iroiima,
1ocJie 4ero rnomeman oopasibl B MakeTbl. brICTpo ABUrasch BHU3 1O CTEHE, s BbIpe3all Mo JIBE
NpOoOKH MPUMEPHO KaXKAble BOCEMb JI0WMOB. OTCTYNUB Ha3ald, s MOCMOTpEN Ha CTEHY — OHa
ObL1a u3ypoaoBana. JlanHo, pemmun 51, 3To ObUIO CAEIaHO B MHTEpECaX HAyKH.

HamonmuuB Memiku, s 3aMETWI, 4YTO-TO BpOJAE HEOONBIIOTO IMOOJIECKUBAIOIIETO KyCOUYKa
JIpeBecHoro yrig. BecrmomHuB o npeBecHoMm yrie u3 Mappei-Cnpunrc u ¢ oszepa bak, s
MOYYBCTBOBAJI BOJIHEHHE, TIOJIyMaB, YTO MbI HAILTK CJIEbI OOJbIIoro moxapa u B Tommepe. S
erie He 3HaJI, YTO AT MaJIeHbKUE KYCOYKH HE OBUIM yrieM — 3TO ObUIO KOoe-4To Oojiee BaKHOE:
COBEPIIICHHO HOBBIM TUI YaCTHIl, — OJHA U3 CAMbBIX Ba)XHBIX HAXOJOK HA BCEX MPOBEPEHHBIX
MecTax packomok. [loHauany OSTH 4YacTHIBI 03aJa4yWiid  JaKe BBICOKOIIOCTABIEHHOTO
cnermanvucrta HACA Ha meHcuu, KOTOPBIM HUKOTJA HE BHIEN HUYero nogooHoro. [lozmHee BB
YBUIUTE, YTO 3TH MEJNbYAWIINE HOBBIC TPaHYJIbI COAEPKAT OYCHb Ba)KHBIC KIFOUHM K PEIICHUIO
3aragku «CoOBITHS,



[IPOCTOM TECT JJIS1 OIIPEJEJIEHUS CJIOS SII0OXU KJIOBUC

[locne srtoro mMpl ¢ TOHM OTHPAaBWIMCH B TPAHUIEID, KOTOPYIO apXe€ojord B 3TO BpeMs
yrayomsui. OHM 0KMJAMH YBUAETH CJION 3MOXHM KJIOBUC OJHM3KO K MOBEPXHOCTH, HO MPOLLIN
y’ke n1Ba ¢yTa M HE BCTPETUIIM HU OJHOTO CKOJa KpeMHHUs. TOHM omacaycsi, YTO TaK MOXKHO
KONaTh YacamH, TOJBKO AJI1 TOro, YTOOBl HUYEro He HalTh. Sl cumTan, 4yTo MOW MarHuT U
YYBCTBUTEJbHBIN U3MEPUTEIIb YPOBHS HAMarHMYEHHOCTHU AAyT UM IOJICKA3KY.

[IpoBenst MarHUTOM BHU3 TIO CTEHE, s1 OOHAPYKUJI HA HEM TOHKYIO MOJIOCKY MarHUTHBIX YaCTHII
MPUMEPHO Ha CepellMHE BbICOTHI TpaHieu. [loToM s mpoBen o cTeHe U3MEPUTETIEM U BBILIEN Ha
TOT XK€ CJIOM, B cepeanHe Hero moka3aHusl ObUIM TaK K€ BEJIMKH, KaK W TE€, 4YTO S CHSUI B
npenpinymei sime. OCHOBBIBAsICh HA 3TUX MOKa3aHUSX, s cKa3al TOHU, YTO MBI yXkKe MO CI0eM
AMOXM KJIOBUC U YTO OH HE COJACPKHT apTe(aKkTOB HA 3TOM MeCTe PacKonok. YToObl MpOBEPUTH
HOBYIO HJICIO, 51 TiepeOpasicsl B APYTYIO TPAHIICIO, HAXOAAIIYIOCS MTOOJIM30CTH, KOTOpast Obljia HE
CTONb TiIyOoka. He mpomuio m HECKOJIBKUX MHUHYT, KaK apXeoJor Hadal OTKAIbIBaTh CKOJIBI
SMOXM KJIOBUC TOYHO Ha TOW TIiyOuMHe, 4To s mokazan. OOHapyXuics 37ech M KpacuBO
00pabOTaHHBI HAKOHEYHUK KOmbsi. TOHM OBUI B BOCTOpPre — Kak M s, — IOCKOJIbKY MBI
MOHSJTM, YTO ATH JIBa MPOCTHIX MpubOopa — MarHuT 3a 30 I0JUTapoB U PYYHOU H3MEPUTENh 3a
2000 — mo3BOJAIOT M30€KaTh MHOXKECTBO HEHYKHBIX PACKOIIOK.

[To3aHee MbI ¢ HUM cKa3ainu AJly O TECTe€ U 0OCYAMIIN MPEUMYIIECTBA STUX HEJJOPOTUX, MPOCTHIX
B HUCIOJb30BAHUU TPUOOPOB NpPU PACKOIKaX, KOrjma TpedyeTrcs HAWTH CIOW SMOXHM KIIOBHC
(ocobernHo korma HeT aptedakToB). «CoOBITHE», MOXO0XE, CO3MaI0 «MapKep» ISl CIIos,
chopmupoBaBmerocst 13 Teicau yet Hazan. Besne, rae Mbl ObUIM, MBI HAaXOJHMJIM MarHUTHBIC
YacTHIIbI, MATHUTHBIE chephl U YPOBHU pajvallii, KOTOPbIe HMEIN MaKCUMAJIbHBIE 3HAaYEHHsI Ha
NPOTSDKEHUHM TPUMEPHO HECKOJBKUX MIOMMOB B IIyOMHY. MBI mpeamosiaraeM, 4To 3TO BEpHO
11st 6ombieit vactu CeBepHoit Amepuku. Eciu 9T0 Tak, TO MAarHUT U PyYHON U3MEPUTEIH OYIyT
OUEHb TOJIE3HBI JIJIS apXeos10roB 1o Bcel CeBepHON AMepuKe, a TOX0XkKe, U Uit EBponbl.

BOJIEE HU3KHWI CJION — 10 PIIOXHU KJIOBUC

[Tocne sToro A moBen MeHs Ha «HUYKHEE MECTO PACKOIOK», IJIe OH Clieflaj]l HECKOIbKO CBOUX
caMbIX YIUBUTEIbHBIX HaX0J0K. [Ioka3aB Ha IbIpY, BRIPHITYIO B JaJIbHEN CTEHE, OH MPOU3HEC

— Buaure 3T0T Kycok KpeMHUA? DTO OJIMH U3 KaMHEH 1715 3aroToBOK. MHOro j1eT Ha3aj KTO-TO
CHJIEN OKOJIO 3TOr0 KaMHs (a BO3MOXKHO, JIepXkKall €ro0 MEX/Ay CKPEIEHHBIX HOT') U OMJI 110 HEMY
KaMEHHBIM TOIIOPOM, OTpyOasi HeOONbIINE CKOJIBI. DTOT KaMEHb BBITJISIIUT TOYHO TaK, KaK MbI
€ro HalllJIu.

S BcmoMHMII KOcTpulle y o3epa bak. TaM M3roTOBUTENM KaMEHHBIX OPYJIUM CUIETU BOKPYT
[IEHTpa BO MHOT'OM TaK ke, KaK 1 Te, KTo Obutn B Tommepe.

— JIOKIIb CTUXAET, — BEPHYJ MeHsI AJ K JIeliCTBUTENbHOCTU. — [laBaiiTe mocMOTpUM OJHIKeE.

A HampaBWIICS B SIMY C DHTY3Ma3MOM peOeHKa, JKeNAIOIIero MoKa3aTh HOBYIO WIPYIIKY; 3Ta
UTpYIIKa TpPEeACTaBisia U3 ce0s OrpoMHBIM Kycok rpybo oOpaboranHoro kamus. OH yxe
NIOKa3aJl MHE Ha CJIOH 3TI0XHU KJIOBHC, U 51 MOT BHJIETh, YTO 3TOT KPEMHHEBBIN OJIOK pa3MepaMu Ha
nBa (yTa Gombiue, yeM coi 31oxu KiIoBUc. Ero cioii Obu1 Ha THICAYH JIET JPEBHEE, TO3TOMY 3TO
ObUT OJMH M3 CaMbIX pEIKMX OYJNBDKHMKOB Ha IUiaHeTe. Ha MeHs 3TO oka3ano O4eHb CHIIbHOE
BIICYATIICHHUE, €CJIM HE CKa3aTh OOJIBLIETO.

OHEPruyHO BCIIPBITHYB Ha NOJIKY, AJl IPOU3HEC



— Bunure 310? — OH mnoKa3an Ha HECKOJIBKO Ky4YE€K CKOJIOB BOKPYI KaMHsS, — OTH CKOJIbI
ObUIM OTBEPrHYTHl Kak HerogHsle. ToT, KTo paloTan ¢ KaMHEM, HE MOI HHMYEro M3 HHUX
M3TOTOBUTH, M IOTOMY OCTaBMJI 371e€Ch. CKOJIBI JIEIKAIH HA MPOTSKEHUHU IpUMepHO 20 ThICAY JIET,
IIOKa MBI UX HE BBIPBUIM. 3A€Ch HE JIeJIay ABYCTOPOHHHE OPYAUS TpyJda — TOJBKO HEOOJbIINE
Je3BUs, 3/1€Ch HET HYX/Ibl CIIOPUTH O TOM, OblIa JIM IIUBHJIN3AIUS IO 3MIOXU KJIOBHC BBl BUJIUTE
BCE caMu. — S HAKJIIOHMJIICS, YTOOBI B3MVIAHYTh BHUMATENbHEE, CTapasiChb HE JOTPAruBaThcs 10
KaMHS.

— Ho 310 He Bce, 9TO MBI HalUIA, — OOBSBHII AJl ¢ elle OOJNBIINM JHTY3Ma3MOM, KOTJa MBI
MOCJIEIOBAJIM C HUM K sIM€ B JIBaAIIaTh ()YTOB TITyOMHOM, T/I€ YK€ HaXOAWJIMCh TpU JOOPOBOJIBIIA
B PE3MHOBBIX canorax. — Buaure 310? — crnpocui oH, IOKa3bIBasi Ha CTEHY cpa3y HaJ JIMHUEH
BOJIbI, TJI€ W3 CTEHBI BUIHEJCS elle OONBIIMN MO pa3MepaM KaMeHb. I KUBHYJ. ApXeojoru
OCTaBUJIN KaMCHBb Ha MECTC U HpO,Z[O.H)KI/IJII/I KOIIaTb rny6>1<e. OH npoaomfcan: i 3TO — TOYHO
TaKOM K€ KaMEHb, JJI1 N3TOTOBJICHUS JIC3BUM.

S mombITaNCs CPaBHUTH ATOT KaMEHb € MpeabIAyIuM. Bropoii Haxoaucs Gojee yeM Ha mecTh
¢yTOB ri1yOXkKe, TO €CTh OTHOCHJIICS K 00Jiee IpeBHEMY CIIOIO.

— Bbl 3HaeTe BO3pacT 3TOro KaMHsI? — CIPOCHI 5.
OH OTpHULIATENIFHO MTOKaYajl TOJI0BOM.

— Her, T0 BecbMa Hac pa3o4apOBBIBAET, HO MBI 3HAE€M, 4TO CIIOW, I/I€ OH HAXOMUTCS, IPEBHEE
JIpYTHUX clIoeB. Bbl BUANTE 3TOT YEpHO-CEPBIN CIIOM clieBa OT KaMHA? JTo cien koctpa. Teneps
HECKOJIBKO M3 MOMX KPUTHKOB YTBEP)KIAIOT, YTO ATO CJIEX JECHOro noxkapa. Ho pasmep storo
Kpyra — BOCEMHAaJUaTh JIOUMOB B auaMerpe. Eciiv OHM mpaBbl, TO TaKOH MaJ€HbKUU JIECHOU
noXkap cienoBano Owl 3aHecTH B «KHHUTY pexopnoB I'maneca». — OnH paccmesuics. Korma An
KaJIOBAJICSI HA HETIOHMMAaHUE, €r0 OTYACTH 3TO, OX0XKe, 3a0aBIIsLIO.

— Korzma MBI MOHSIM, 9YTO 3/1€Ch HMMEeM, — TPOJOJDKATl OH, — S IOJeTeN K JIydIIeMy
CHELHATNCTY TI0 PAAUOYTIIEPOAY, KOTOPOro s ToJabKo Mor HaitH, Tomy Craddopay, 4roOsl oH
MOT TIpoBepHUTh 3T0. OH He 0OHapyxua “C BooOIe — paanoyriepoaa He ObIIO, TaK YTO ITOT
CJION JOJDKEH OTHOCUTBCS KO BpeMeHM Oosee 50 ThICAY JIeT Hazaj, a MOXKET ObITh, IH(pa H
HaMHOTo OoJIbIIIE.

Ha, mudpsl npocto nopaxanu. Eciu 3Ty npeanonoxxeHus BepHsl, Torna gy Oeun B HoBom
Cgerte Ooiee uem 3a 30 ThICAY JIET 10 TOIO CPOKA, KOTOPBI MPU3HAET OOJIBIIUHCTBO apXEOJIOTOB.
beimn 1m oHM mpenkamu coBpeMeHHbIX uHAeHIEeB? Kak oHu xwmm? [sad Ha OAMHOKHIA
KPEeMHHUEBbI KaMeHb M HEOOJBIION CIOW JAPEeBECHOro YIJsl, s TMOHSJI, YTO OTBETOB Ha 3THU
BOIPOCHI IPAKTUYECKH HET. SIcHO — Az OyJeT mpoaoskarh Konark, YTOOBI MOTY4UTh OOJIbIIIE
OTBETOB.

B koH11€ KOHIIOB AJ1 TOCMOTpEN Ha MEHSI U IPOU3HEC:
— Ecam ToT kaMeHb ¢ Bo3pacToM B 20 ThICSY JIET HABJIEK HA MEHSI MacCy HEMPUATHOCTEH, TOT1a
3TOT, OKOJIO KOCTpa, BIIyTaeT MEHs B elle OOJbIINE HEMPUSTHOCTH, & KOCTEP MPOCTO JOBEIET

MeHs 10 Oe3yMusl.

Mgl 00a OT IylIu paccMEsTUCh; S TIOHSJI €ro IIYTKY. ATy IpHUIIETCs HEMallo BbIIAEp)KaTh M3-3a
ero Haxoz1ok B Tommepe.



— Kak TONbKO CKeNTUKU U MPOTUBHUKH yCIbIIAT 0 50 ThICAYax JeT, OHU OpPOCSAT CBOU TOMOPHI
Y BO3BMYTCS 32 PYXKbsi!

BbICTPOE ITPOILITAHHUE

Korma s Bce 3aBepmmi W ceplieyHO momnpomaincs ¢ AJOM W €ro KOMaHJOW, Hadalics
MOJTHOMACIITaOHBIA BCECOKPYIIAIONUI yparaH, KoTtopbiMu cinaButcs lOsknas Kaponuna.
BwmecTe ¢ aApyrumu s OCMENTHO CXBATHJI CBOM BEIIM M MOOEKAN K MaIluHe, 0jaroaaps cyan0y
3a TO, 4TO IOroja 31ech, B Tommepe, Jaya MHE BPEMEHHYIO IBYXIHEBHYIO IE€PEIBIIIKY.
Haxonsich 31ech, s BUAET COJIHIIE, MOXET, BCErOo OJWH pa3 — OCTaJbHOE BpeMsl HaJ0 MHOU
BHUCCIIN TEMHBIC HTOXICBBIC 06J1a1<a. I[O)K,Z[b CTHUX, KOrga s HpI/IGBIJI, 148 BO306HOBI/I.HC}I TOJIBKO
KOT/Ia sl ye3’Kajl, 4TO JaJI0 MHE BPEeMS IS BAXKHBIX OTKPBITHH.

HAYAJIO TECTOB

A OTKpBITHS TpOoAoIDKIWINCh. Korna s BepHyJcs TOMOM M Hayal MOBEpsTh 00pasiibl, TO ObLI
OUCHb yAMBIEH. Bo-mepBbIX, Kak M Ha BCEX MeECTax PAcCKONOK AMOXM KIOBHC, OOHApyKUiICA
O0JBIION MUK PaAMOaKTHBHOCTH, NMPUXOMSIIUICS Ha 310Xy kioBuc. Ho korma s mccinemoBai
«BEPXHEE MECTO PACKONOK» M «HI)KHEE MECTO PACKOMOK», TO MOJY4HJI B OOOUX Clydasx
BTOpOH, eme OONpIIMHA NHK. ODTH THKH OBUIM HEOXUAAHHOCTBIO, XOTA HAllla TEeopus
npejcKa3blBaga HEOOIbIIYI0 BEPOSTHOCTh TOTO, YTO MbI UX HANUIEM.

B TO Bpems MBI HE 3H&JIM TOYHO, YTO 3@ DJIEMEHT BBI3BIBACT OTU IIMKU, HO, OCHOBBIBASACH Ha
TOJILKO YTO MPUOBIBIIMX pe3ybTaTax aHAIN3a HEMTPOHHOW aKkTHBAalMEW M aKTHUBAIlMel ramMma-
JydaMH BBICOKOM 3Hepruu obpasioB u3 Mappeit-Cripunrc u bidky otep-/lpo, Mbl yBHAETH, YTO
PaIMOaKTUBHBIE M30TONBI JIEMEHTOB ypaHa, Topus u Kamua-40 (*°K) spisiorcs cambiMu
BEPOSITHBIMHM IPUYMHAMU IUKOB. Bce ke MBI HE MOITM OOBACHUTH TOYHO, KAK OHU 3/€Ch
okazanuch. OJMH NUK MpUILIENcs Ha BpeMs B 13 Thicsu JeT Haszal, HO JpYrod yka3blBaJl Ha
nepuon 34—44 TeicAd JIET Ha3ald;, W B 3TO BpeMsl KpHUBas KaTUOPOBKH IO PaTUOYTICPOIY
HaYMHAET CTPEMHUTENBHO ToAHUMaThes. Tpebyercs koppekius o *C ot 1o 8 TeicsAY JI€T, U 3T0
camas OoblIast KOPPEeKL s B 3alMCH, KaK Mbl BUJIENIH B TJIaBe 2.

OnuH Menok ¢ neckoM u3 Tommepa, UMErOIEero HeOOIbIIYI0 PaJOaKTHBHOCTD, BBITIISAICH, KaK
BCe Apyrue Meniku. Tem He MeHee, eclii pe3yJIbTaThl TECTOB BEPHBI, 1 IepP>Kajl B pyKax 3Be3HOE
BELIECTBO — YaCTh IOBEPXHOCTU IPEBHEW 3€MIIM, KOTOpas IOJBEPIiach OJHOMY M3 CaMbIX
KatacTpoUUECKNX BO3JACHCTBUN OT B3pbIBa CBEpXHOBOW. Ho MoOkeM 1M MBI OBITH B 3TOM
YBEPEHBI? DTO OCTAHETCS TaltHOW, HE PACKPBITOM 1O KOHIIA.

CornacHo Hamie Teopuu, caMblii HU3KMHM YpOBEHb PaJMOaKTUBHOCTU JOJDKEH NMPUUTHUCH Ha 45
TBICAY JIET Ha3ajl. B «HMWKHEM MecTe pacKONOK» CAMbIA HU3KUH ypOBEHb PaJMOaKTUBHOCTH
IPUXOAUTCS Ha CJIOM HallZIEHHOTO AJIOM KOCTpa, 4TO MOATBEPKAAET APEBHOCTH 3TOT0O KOCTpA.

S manpaBun Ay pe3ynbTaThl aHATU30B Mo e-mail. OH BhIpa3ui pajiocTh M MPUTIIACKI HAC HA
KOH(EpEeHIMIO Ha TeMy «JToXa KJIOBUC» Ha 0ro-soctoke B Komymoun, FOxuas Kaponuna. An
cobupascsi paccka3aTb O CBOMX paboTax, MbI Obl MOIJIM paccKa3aTh O CBOMX HAaxOJKaxX B
Tomnmepe.

Bo Bpemst aToro pasroBopa An MeHs yOUBWII. DTO Kacalloch Hariei 6ecensl B Tommepe, koraa s
ONUCHIBAJI HAIIA TEOPETUYECKUE B3IJIABI U YIIOMSHYJ, YTO PACKAJEHHBIE YACTUIIBI C BBICOKOM
CKOPOCTBIO HaHECH OOJIBINON Bpea HAPOIY IMOXH KIOBHUC, IO BCEH BUAMMOCTH, BBI3BAB PE3KOE
yMeHbIIeHne HacelneHus. S cka3zan Ay o ThICSYENEeTHEM cioe O0e3 aptedakToB B bidkyorepe u
Mappei-CrpuHre, CBUACTEIBCTBYIOIIEM 00 MCUS3HOBEHUM HACENeHUs Ha IOro-3amane, |



CIIPOCUJI, BCTpEYaJl JIM OH CBUJIETEIHCTBA TAKOTO YMEHBIIEHUSI Ha I0r0-BocToKe. OH cKa3al, 4To
HE BCTpeyall U He BEpUT, YTO Takoe yMeHblIeHHe Obu0. [1o Becell BUIMMOCTH, HA IOr0O-BOCTOKE
XOpOIIO JaTUPOBAaHHBIE MECTA PACKOINOK CBUACTEIBCTBYIOT O HENPEPHIBAIOIIEMCS 3aCEICHUU.
XOTsl OH OTMETWJI, YTO MPUCYILUN ATMOXE KIOBUC CTHJIb HAKOHEUHUKOB MCYE3, OH CUUTAET, YTO
HAKOHEYHUKH OO0Jiee MO3THET0 BPEMEHH SBJISIFOTCS BCErO JIUIIb 3BOJIONUEH CTWIS KJIOBUC U
OBLIM U3TOTOBJIEHBI TEM YK€ HAPOIOM.

B nocnenoBaBiiem 3a 3BOHKOM COOOIIIEHUH 110 BHCKTpOHHOﬁ IIOYTC OH IMHCaJI:

«$1 BHUMAaTEeNbHO TOAyMall HaJ CKa3aHHbIM BaMmH, 4TO 13 ThICAY JIeT Ha3aj] MPOHU3OILIO0
COKpalllCHUC HACCJIICHUA U KOJIMYCCTBA KUBOTHBIX, U NOJDKCH CKa3aTb, YTO S 3aMCTUII pe31<1/1171
crag B OOHAapYy)KCHMM HAKOHEYHHMKOB KONHWH, Ha4dMHAs C OSTOro BpemMeHW. Ha Hamei
KOH(bepeHLII/II/I MOKHO 3a4BUTb O CCPbC3HOM YMCHBIICHUU YUCIICHHOCTH HACCJIICHUSA B 3TO BpCMs
Ha I0r0-BOCTOKE. Bbl MOkeTe 1aTh CBOM OOBSICHEHHS 3TOMY».

Korna st yutan 3tu croBa, mo Moeli ciHe O6eranu Mypamiku. Panee, koryia Mbl ¢ AJIOM CMOTpPENH
Ha TOpYalllue U3 CTeHbl apTe(akThl SMOXU KIOBUC, Y MEHS OBLIO TOJBKO HECKOJIBKO CKYAHBIX
CBUJICTEIILCTB TOM KOJIOCCAJIBHOM Tpareauu, KOTopas 34eCh pa3BepHynack. B Tomnmepe mens
pasfpaxanu IOXKAb W MOJHMM — HO IOCJ€ TOro, Kak s MHpOYHUTal cooOleHue Amna, s
IpeCTaBUI, Yepe3 UTo MPOULTH JItoau IpeBHOoCcTU. Korma mpouzonuio «CoObiTHe)», HEKOTOphIE
U3 HUX MOIJM CHIEThb BOKPYr KaMHsA B Tommepe, neimas HOBbIE HAKOHEUYHUKH — WU
HOJIEP)KMBAasi OTOHb, YTOOBI OTPaUTh Ce0sl OT Y)KACHOTO X0J10/1a. BHE3anTHO CHIIBHBIN JJOKIb U3
pacKaJleHHbIX CTPEMUTENIBHBIX YaCTHUI[ OOpYyIIMJICA Ha HUX C CEBEPHOH CTOpOHBI HeOa,
MI'HOBEHHO IOJIKET JAEPEBbsS U KYCTapHUKH, IOBAJINI MaMOHTOB MPSAMO TaM, II€ OHU CTOSJIH, U
3aBEpPIINJI AMOXY KIJIOBUC. Sl HEBOJBHO MOEKWICA, MOAyMaB: «XapakTepHblil s HOkHOM
Kapoaussl TopM MOKET pa3pa3uTbesi HAJl0 MHOMW B 1000 JICHBY.

HOBLIE UJIN ITOJIE3HBIE KJIFOUU K TAMHE

* Ha mecre packonok Tommep B IOxnoit KaposmHe cnoil 3moxu KIOBUC HMEET IHUK B
KOJIMYECTBE MArHUTHBIX YaCTHUL, KaK U Ha BCEX MECTAX PACKOJIOK IIOXH KIIOBHC.

* Ha mecte PaCKOIIOK TOHHGp CIIOM AMOXHU KJIOBHUC UMEET ITHK PAAUOAaKTUBHOCTHU, TOUHO TaK KC,
KaK M Ha JpYIrux MECTax paCKOIIOK 3I10XHU KJIOBHC.

* TecTbl 00pa3lOB Kak «BEPXHEr0 MECTa PACKONOK», TaK M «HHUYKHETO MECTa PACKONOK» B
Tomnmnepe UMEIOT MUK B COAEPYKAHUMU PaJUOYIIIEpOJa, NPUXOASAIIUICA Ha BpeMs IpuMepHo 41
THICSY JIET HA3aJl, YTO COOTBETCTBYET aHOMAIBLHOMY KoJindecTBy *C.

* Ha mecte packonok Tonmnep OblTN Haii1eHbl TAMHCTBEHHBIE YACTULIBI U3 YUEPHOTO CTEKJIa

* An I'yneap mpenocTaBuil CBUIETENBCTBA KaTaCTPO(PHUUECKOTO YMEHBIICHUS HACENICHHs TOCIe
SIIOXH KJIOBHC.

10. Taiina «3anuBoB» KaponuHsl

CTPAHA (BAJIUBA»

S paccrernyn npussizHble peMHHU nocie nepenera u3 Penu B [Jyxpem, Cesepnas Kaponuna, u
JocTall cBOM moptdens. B Oonbpmiom makere ObiM caenaHHbIEe MHOU (oTorpadu HEKOTOPHIX
HEOOBIUHBIX 03ep U OO0JIOT, pa3MelIeHHBIX, KaK BBl MOXKETe yrajuath, B mratax CeBepHas u
Oxnas Kaponuna. «3aauBb»y ObUTH AJUIMNITHYECKOW (DOPMBI I OTPOMHBIC TI0 BenuunHe. KTO-TO



JaBHO Ha3BaJI UX 3aJIMBAMH, HO HC MTOTOMY, UTO OHH BBITJIAAAT KaK 3aJIMBBI B OKCAHEC, a4, KaK 3TO
HU CTPaHHO, MOTOMY YTO OKOJO HHX YacTO pacTyT JAEpeBbs, KaK B 3ajuBe. BOJIBIIMHCTBO
«3aJIMBOBY» MMEIOT HECKOJBKO MOIHATHIA Oeper u olliee HampaBieHHe — Ha Benukue o3epa.
Brons Bceit mpuOepekHON paBHHHBI ATIAHTHKU HAYT JECATON THICAY, €CIM HE MUJUIUOHBI,
TaKUX «3aJUBOBY», Pa3MEPOM OT MATHIAECCIATH (PYTOB B MOMEPEYHHUKE 0 MPUMEPHO CEMU MHJIb B
mHy. Kak Tonbko g yBugen dotorpadum 3TUX «3aJMBOBY» C BO3[yXa, TO cpa3y 3axoTell
YBHIIETh UX BOOYMIO. B camonere s mpuibHYN K WIUIIOMUHATOpPY, 4TOOBI TIIATENBHO BCE
paccMoOTpeTb, HO S HE YBHJAET HHUYEr0o — Mbl JIETeNU HaJ TOJICTBIM CJIOEM OOJaKOB,
MPOCTUPAIOIIHUMCS 10 CAMOTO TOPU30HTA

HUCCIIEAY A «3AJINBBI»

Ilocie TOro Kak caMoOJIETHI CTaIU OGBI‘IHI:IM CpCaACTBOM MCPCABUKCHUS, 3a BO3AYIIHLIC ChbEMKU B
HOxno# Kaposune nepBbiM Jie110M B3sUCh B 30-€ Tob1 XX BeKa KOMIAHUM 110 3ar0TOBKE Jieca.
Tornma-to B nepBbIil pa3 Gororpadbl U CMOTIH HAOIIOAATH C BHICOTHI NTUYBETO MOJIETA THICIYU
o3ep u 6050T B CeBepHoii u FOxHoi#t Kaponune, Ha3piBaeMbIX <«3auBbl KapoauHbl»; OHH OBLTH
YAUBUTCIIbHBI — OHU BBITTIAACIA COBCPIICHHO MHBIMU C BO3AYyXaA.

CambIM CTpaHHBIM (4TO OBLIO OmnpeAesieHo 1o ¢hoTorpadusiM) ObIIO TO, YTO MOUYTH BCE «3ATHBBI
UMEIOT TOAHAThIE Oepera, W YTO OHM YacTO IEPECEeKaloT IPYr Ipyra, CIOBHO T'HTAaHTCKHE
OTIIEYaTKU HOT, BJaBJIEHHBIE OJMH Ha JApyroM. Hu onHo npyroe m3BecTHOe 03epo, OOJIOTO WU
TpsCHHA Ha IUIAaHETe HE MMeEEeT IOJAHATBHIX IEepeceKalonnxcsi KpaeB. BmpobaBoxk Bce o3epa
OKa3aJIMCh AUTUNTHYECKUMHU UM OBAJIbHBIMU 10 Gopme. M, uTo ObUI0 Beero yauBUTENbHEE, BCE
OHM OBUIM BBITSIHYTBHl B HAIPaBICHMU C CEBEpO-3alaja Ha IOro-BOCTOK. Jlpyras cTpaHHOCTB:
OOJILIITMHCTBO 03€p OBLIO MEJIIKMMH, U TecuaHble Oepera ObLIN BHIIIEC Ha I0T0-3aMaHON CTOPOHE.
HeBeposaTHO, HO 3TH cTpaHHBIE 03€pa NOKPHIBAIM JBE TPETH IIJIOLIAAN OJHON ToiIbKOo CeBepHOM
KaponuHsl.

Jletuuk u gororpad He MOTJIM MOBEPUTH CBOMM TJla3aM, MOCKOJIbKY HU OJUH U3 HUX HUKOTJA HE
3amMeyall Ha 3eMJie CTPAHHOTO BHUJIA «3aMBOBY. Kakas cuiia mpupoabl MOrjia co3JaTh TaK MHOTO
ammunTuaeckux ozep? dotorpad momymal, 4ToO HUKTO HE MOBEPUT B TO, YTO OHU BHUJST, HO OH
UMeJ JoKa3aTenbcTBa — (hoTorpaduu COTEH THICSY «3aTMBOB KapomuHbIy.

Otu ¢dotorpaduu HEMEAJICHHO IMPUBICKIM OOIIECTBEHHBI HMHTEPEC, M Ta3eThl HameyaTaiu
CEHCAIIMOHHBIE CTAaThU O «3aJMBax». 3aMHTEPECOBABILUECS MCCIIEI0BATeNN MPOILUINCH 1O BCe
BOCTOYHOW OeperoBoil JHMHUM W OOHAPYXKHWIIM, YTO 03€pa-«3aJUBBI» IMPOCTUPAIOTCS OT
Jlxopmxuu 1o Bupruaum, xots 6oasmmHCTBO HaxoauTcs B CeBepHoit unu FOxuoit Kaponune.
[TozoHee OBLIO OOHAPYXKEHO, YTO OTHEIBHBIE «3aIHMBBI» BCTPEYAIOTCS Aake B Amnabame,
®nopuze u mrare Hpio-Mopk. Pasmax pacrpocTpaHeHHs «3aanmBoB» mokasaH mHa wmmr 10.1.
O3zepa-3anuBbl MOKpbIBalOT 0kos10 100 0000 kBaspaTHBIX MHJIb Ha aTJIAHTHYECKOM MOOEpexbe,
ux olmas riomaas Oonbiie, yeM oObenuHeHHbIH pasmep Ceeproit um FHOxnoit Kapomussl.
BonbIIMHCTBO HcclienoBaTeNne CUYMTaeT, YToO 3TUX 03€p MO KpaitHed Mepe 0,5 MUIUIMOHA, XOTS
HEKOTOpBIE OLIEHUBAIOT UX YUCJIO B 2,5 MIWIJIMOHA.



PA GUAAAEABO MY

VA BAPTMHMA

NC CEBEPHAS KAPOAMHA
SC I0XHASL KAPOAMHA
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FL ® AOPHAA

1 +3aauns Kapoaunsie
1 BoAsmioe yHCAO

3} Heboabmoe THCAO

4 OtheasHBE 33AHB

WM. 10.1. «3anuBbl» IpOTAHYIHCH OT AnaGambl jio mTata Helo-Kopk. [lannsie ot [poytu (1952)

Ha npoTspkeHnn 3TOH KHUTH MBI 9acTO KCIIOJIb3yeM TaK Ha3bIBaeMbIE «IIU(POBBIE TPEXMEPHBIC
moxaenu» (win. 10.2). Ux mpousBonut 'eogesnueckas ciyx6a CIIA mo maHHBIM BO3MYIIHON
CbEMKM, a Takke M0 HHPOPMAUU C KOCMHMYECKHMX YEITHOKOB, mnonyueHHbIx HACA
Hcnonp30BaHre TPEXMEPHBIX MOJENEH MO3BOJISIET YBUIIETh «3aJUBBD» 0oJiee SICHO, MOCKOJIbKY
HAa OTHUX MOJENSAX OTCYTCTBYIOT JI€pPEeBbSi W KYCTAPHHKH, KOTOPBIE CKPBHIBAIOT MHOTHE
MOAPOOHOCTH OPUTHHAIBHBIX (oTorpadmuii.




Wnn. 10.2. «TpexmepHasi 1upoBas MOJIENbY MOKa3bIBACT KJIACTEPhl M3 COoTeH 3anuBoB Kapomuusl B okpyre bismen, Cesepnas Kaposuna.

3aMCTbTC, YTO MHOTUE «3aJIMBBD) NNEPECEKAIOT I'PAHULIBI COCEAHUX «3aJIUBOB». Ucrounuk: ['eone3nyeckas cny>K6a CIIIA

Jlns Bcex 1u(POBBIX TPEXMEPHBIX MOJENEH B 3TOI KHUTE Mbl YBEJIUYHIN BBICOTY B HECKOJIBKO
pa3, 4ToObl OBLJIO Jierdye BHUICTH Majlo3aMETHbIE OCOOCHHOCTH <«3aJMBOB». B pesynbraTe
MOJIYYHJIOCh YTO-TO Bpojie rryookux mosmH B CeBepHoit Kaponumne. B melictBuTenbHOCTH 3Ta
MECTHOCTh JOBOJIbHO pOBHas. Bmo6aBok Ha MHOTHX 0OBIUHBIX (hoTorpadusx I'eomesmueckoit
ciyx0b1 CIIA B 3TOM KHUTE MBI YCHJIHIJIA KOHTPACTHOCTh N300PaKEHHMSI, UTOOBI Kpast «3aJTMBOBY
U JIpyrue 0COOEHHOCTH OBbLIH JyYIEe Pa3IHIUMBI.

CIIOP

[Tocie oOHapyXEHUST «3aTMBOBY» HAYAIUCH CIIOPHI O MPUYMHAX MX BO3ZHUKHOBEHHUS. DTH CIIOPHI
HpOI[OJ'DKaIOTCH 1 BOCEMBICCIT JICT CHyCTH. HGKOTOpble yquHe HpI/I,Zlep)KI/IBaIOTCH T€OpI/II/I, qTo
CHUJIbHBIC BETpa BBIAYJIM MSTKHHA TECOK, CO3JaB pe3epByaphl ISl <«3aIMBOBY». [[pyrue BmojHe
CEPbE3HO CUUTAIIH, YTO KOTJA «3AIMBB» OBUIH YaCThIO OKEaHa, TUTAHTCKUE CTal HEPECTIIIUXCS
pbIO Kak OBl BIaBWIM y4acTku nHA. bombmioit cop Bo3Huk B 1933 roxy, koraa reosoru MentoH
nu H_Ipnep BBICKA3aJIn HpennononceHHe, YTO «3aJIUBbI» BO3HUKJIIU B pe?)y.]II:TaTe MHOI'OYHNCJIICHHBIX
yIapOB TUTAHTCKUX JKEJIE3HBIX I KAMEHHBIX METCOPUTOB, PACKOJIOBIIIMXCS HA THICSIYU YaCTEH.

XOTS «3aUBBI» JCHCTBUTENBHO BBITISAAT MOXOXKHMHU Ha KpaTepsl APYTHX IUIAHET, a TEOpHUs
CTOJIKHOBEHHUSI C METEOPUTAMH MMEET PsJl MOATBEPKICHHUH, B HEW €CTh HECKOJIBKO CEpPhEe3HBIX
HEJOCTaTKOB. BoO-NepBBIX, HUKTO HE MOXET HAaWTH OCKOJKH METEOPHUTOB WIH JIpyTue
KJIACCUYECKHE MPU3HAKU CTOJKHOBEHMS ¢ HUMH. K TOMY ke [ KpaTepoB «3aJMBBI» CIUIIKOM
MEJIKOBO/AHBL. [IpM THIIMYHOM CTOJKHOBEHHWH KpaTrep B § MWIb TUAMETPOM HMeeT | Mo
rIIyOuHBL. «3aluB» k€ B 8 MWJIb JUIMHOM MMeeT ToJbKO mpumepHO 50 ¢yToB riyounsl. M3-3a
NOAOOHBIX HESCHOCTEH MHOTHE y4YCHBIE OTBEPraloT TEOPHIO CTOJKHOBEHHS B MOJB3Y TEOPHH
36MHOT0 TPOHMCXOXICHUS «3AJIMBOBY», NakKe HECMOTPS HA TO, YTO MHOTHE (aKThl OHa He
OOBsICHSET.

Ha npoTspkeHHH MHOTHX JIeT MEXAy JBYMS JIarepsMH Y4Y€HBIX ILIM jkapkue crnopbl. OnHu
IPUIEPKUBAIIUCH B3IJIAa O BHE3EMHOM IPOUCX0KIEHUU «3AIIMBOBY», APYTUE — O 3€MHOM; IIpU
3TOM HHM OJlHa CTOpPOHA HE Moryia ojoieTh Apyrywo. B 1955 rogy ®peil, oquH U3 mepBbIX
UCCIieIoBaTee «3aMBOBY», KOHCTATUPOBAI, YTO «HET JOCTATOYHOTO KOJIHMYECTBa (DaKTOB,
KOTOpBbIE OBl Jajii MPEUMYIIECTBO OJHOM TEOpUHU Haa Apyroi». Uepe3 copok YeTwipe rojaa, B
1999-m, uccnenoBatenu «3aJuBoB» Mpdit M YapH ckaszanu noutu To ke: «bosee 60 mer
MHTEHCUBHBIX UCCIIEJOBAaHUM U 1€0aTOB HE MPUBEIH K Pa3pelICHUIO 3araJIkil MpPOUCXO0KIECHUS
3anuBoB Kaponuubl». Bynydn He B cOCTOSHUM OOBSICHUTH MOSBICHHE 3aJIMBOB, OOJIBIIMHCTBO
UCClIeIoBaTeNel 3aHUTMCh PYTMMH BOIIPOCAM HIIM YIIUTH Ha IEHCUIO0 MHOTO JIET Ha3al.

BIXY «3AJIVIB» BITEPBBIE

[Tocne Busura B Tommep s 00s13aTenbHO J0/bKeH ObuT oceTuth KOxkHyIo n CeBepuyro Kaponuny
u3-3a 3araakd  3anuBoB. Hama Teopusa npemiaraza  Oyaopaxaiiume — BOOOpaXKeHHE
IPEIOI0KEHUS 110 TIOBOLY COPMHUPOBAHUS «3aIMBOB». OHa OCHOBBIBAJAch Ha 0ojiee PaHHUX
TEOPHsIX, OJJHAKO HECKOJIbKO OTJIMYalach OT HUX. S miiaHupoBan coOpaTh 00pa3lbl OCAAKOB U
MIOUCKATh MarHUTHbIE I'PaHyJbl, chepbl U BHICOKYIO PaJHOAKTUBHOCTh, KaK M B JIPYTUX MeECTax
PacKoOIIOK, U HaJIesAJICsl HATH HOBBIE KIIIOUH K pasrajike MpUYMH 00pa30BaHUs «3aJIMBOBY», XOTSA U
3HaJI, 4TO 3TO TPyJHAs 3a7aya.

BJIDJAEH — CTPAHA O3EP



B3sB nampokar mamuny, s moexan B JlamGepron, CeBepnas Kaponmna, — Moro 0azy s
uccienoBannii  «3anuBoB Kaponwably. S BeIOpaT HMEHHO J3TOT paillOH, TOCKOJBKY OH
PacmoJIOKEH B LIEHTPE MEXAY PAIAOM «3alMBOB» B palioHe o3ep biaeH u apyruMu knacrepamu
K CEBEpPO-BOCTOKY OT Troponaa. Paktuuecku JlamMOEpTOH OKpPYKEH COTHAMH «3aJuBOBY». MXx
MOXXHO HaWTH mouTH B JoOoi uvactu CesepHoil Kapommubl, OH ObUT JaXke MOCTPOEH Ha
HEKOTOPBIX U3 HUX.

S1 cropain oT HeTepIeHHs BIIEPBHIC YBHJIETh «3AJIMBY», TaK 4YTO, 3apETUCTPUPOBABIIICH B MOTEIIE,
Cpa3y OTIIpaBHWJICS K O3epaM OKpyra bisjeH, rocyapcTBEHHOMY 3alOBEIHHKY, COJEpKaIeMy
OOJIBIION KJTacTep O03€p-3aIMBOB. 3alWIICHHBIE OT HCHOJB30BAHHSA, ATH 03€pa-3aJIHBHI
COXpaHWJINCH Jydlie Bcex «3anuBoB» B CeepHoil Kaponmue. Ilocne moe3aku mo Tps3HBIM
noporam Tommepa 51 cooOpasui, 4To pasyMHee BCero OyaeT mogooparbest K 03epam co CTOPOHHI,
rzie 6eper BBICOKHI U CyXOH.

S Takke paccyauil, 4To, TOCKOJBKY BCE «3aMBBD) UMEIOT MOAHSITHIE Oepera, 3TH Oepera Moryt
OBITh TJABHBIM KJIIOYOM K TaWHE TOSBICHHUS «3aluBOB». [lo TpaaulMOHHON TeopuH O
METEOPHUTaX, MOCJIEe CTOJKHOBEHHS y KPaTepoB 4acTO OOpa3yIOTCs Kpas, M3 4Yero s 3aKIFOUuI,
YTO €CJIM «3AJIMBBIY SIBJISIOTCS KpaTepamu, TO MPHUIOJHSATHIC Oepera MOTYT CKpBIBaTh OTBET.
[TocMmoTpeB pabOTHI APYTUX UCCIIEqOBATENEH, 1 0OHAPYKIII, YTO OHU COCPENOTOYNIH BHUMAHHE
Ha IICHTPAaX <«3aJlMBOBY», M 110 TMPUYMHE, MHE HEU3BECTHOW, JHINb HEKOTOPhIE W3 HHX
WCCIICIOBANIM TPUTIONHATEIE Oepera. S momyman, d9ro, BO3MOXKHO, HAlay 3/1eCh HECKOIBKO
HOBBIX KITFOUCH.

Teneps MHE MPEACTOSIIO BHIOPATh MEPCHEKTUBHBIC «3aJUBBI» C XOPOIIMMHU OeperaMmu, HO st ObUI
OTpaHWYEH TEM, YTO HaJ0 OBLJIO MCKAaTh MeCTa, Tae Oepera mpope3aroTcs aBTOMOOWMIIBHBIMU
A0poramMm; HMHA4C t-ITO6I>I B3ATH O6p213].[]:1, MHC MPUILIOCH 6]:1 MHOT'O KOIIaTh. TH_[aTeJII:HO
uccienoBaB gororpadguu u Gaisibl ¢ TPEXMEPHBIMU U300paKEHUSMH, s HAIIEN OKOJIO JTFOKHHBI
«3aJIMBOB», KOTOPBIC BBIMTIAACIN HUHTCPCCHBIMU, W 3allUCAl UX HOOJIOTY U HIUPOTY B CcBOH
onpeaenuTens koopauHat mecta GPS.

Korma s mpubmmsuics k ozepam biaen, skpan GPS cran cuurare paccrosaue. Moe BoJHEHHE
YCUJIMIIOCh, KOT/Ia s TPUOSMKAJICS K MepBOMYy U3 «3anuBoB» Kapomuuel. OcTanoch MOIMUIH,
3atrem +950 ¢yrtoB. +420... +240 — s Obut Bce Ommxke... +110... +65... — moutu psAOM C
NEPBBIM MOUM 3auBOM. .. — 35... -140. Yto? A npoexasn Mumo.

[ToBepHYBIINCH, 51 HE YBUAET a0CONIOTHO HUYETO, YTO HAIOMUHAIIO Obl «3anuB Kaponuuem». S
BHJICT JIMIIh YTO-TO BPOJIE YYacTKa BIIAXKHOW 3emiid, MOXeT, B 150 ¢yToB mmpuHoi u ¢yt
BbICOTOH. C OJTHOW CTOPOHBI 3TO GOJOTO OBIIIO OKPYKEHO JIECOM, IO HEMY IIIIa I0pOra, KOoTopas
CKpbIBaJIach B Jjiecy. CMYIIIEHHBIN, I BHUMATEIBHO ocMOTpesics. KpoMe Toro, 4To mecok 3/1ech
ObLT HEMHOTO OeJiee, 4eM B OKPYKAIOIIUX pailoHaX, HUYEro He Ka3aaoch HEOOBIYHBIM. U 3TO —
oeper «3anuBa»? S Obu1 03anaveH. Ero mouru He BuaHO. HeyqMBUTEIBHO, YTO HUKTO HUYETO HE
3aMmeyall, oka He ObLI0 CHUMKOB ¢ Beproiera. «Hy, magHo, — moayman s, — MOXKET OBITb,
CJICAYIOUINH ,,3aTMB" OYET JIerdye pacCMOTPETH.

Ho 310 OKka3zanoch HE Tak — Kak M CO CJIEAYIOIIMMH BOCEMBIO «3aluBaMu». Besne s mumib ¢
OOJIBIIMM TPYZIOM MOT OMPEIENIUTh €/1Ba 3aMETHbIE ouepTaHus 3anuBa, U 06e3 GPS s 6b1 HUUEro
HE HaIlell.

[TockonbKy COJHIIE CTalo0 CAAMTHCA, s Moexal OOpaTHO B MOTENb, YYBCTBYS OOJbILIOE
pasodapoBanue. Sl pasgyMmbIBal — CMOTY JIM I HaiiTW eme XOoTs Obl OJUH JOCTaTOYHO
NPUNIOTHATHIN Oeper, 4ToObl B3sTh 00pa3ipl? Heyxenu 3Ta moes3ika KOHUUTCS HUYeM?



B ToT Beuep s emie BHMMaTelbHEE HMCKall NPUIOTHATHIE Oepera cpein TPEXMEpHBIX (ailios
CBOETO JIdMNTOoNa. S pemm, 94To TJIaBHOE — 3TO HAWTH MPHUIIOIHATHIE Oepera, KOTOPhIe ObLITN ObI
CaMbIMH BBICOKHMH, KPYTBIMH, KOTOpBIE JIeTKO Obuto Obl HaWTH. [locie HONTrMX NOUCKOB A
HallleJl HECKOJbKO MEPCIEKTHUBHBIX «3aJlvMBOB» M BBel UX B cBo GPS. Crnemyrommii neHn
MOKAKET, CTAHET JIK 3Ta MOE3/Ka YCIEIIHOM.

OIMTPEAEJIEHME MECTOHAXOXAEHMA XOPOILIEI'O BEPET'A

Ilepen camMbiM paccBETOM 51 BCIOMHHIJI O HEOOBIYHOM O€JI0M TecKe, KOTOPbI BHUJIENI HaKaHYHE.
Panee s unTan, 4To OYEHb YACTO IOTO-BOCTOUHBIE Kpasl «3a1MBOB KaponuHbl» cOCTOAT U3 O6e10ro
necka. benblif mecok, KOTOpbBIA s BUaen, ObUT JUINb Ha Oepery «3anuBoB KapomuHbl», Ha
KOTOpBIE 5 BhIIIET ¢ ToMoInbio GPS. DT0o He KakeTcs Cy9aifHOCThIO: OEJIbIi MECOK PeoK s
Cesepnoii u FHOxuoit Kaponuabsl — 0OBIMHO Y HEro 37ech KpacHOBATHI OTTEHOK. MMeeT nu
O€eJIbId IIECOK KAaKOE-TO OTHOIIEHHE K MOIBIIEHUIO «GAIHMBOB»? DTO ObUIA €IIe OJHAa 3alelKa.
Jlpyryio 3amenky, CBA3aHHYIO C IeckoM, si Hamen B pabore Illaputma (2003), KoTOpBIif
YIOMSIHYJI, YTO UCCIIE0BATEIN HALUIX CJIOM O€I0ro necka TONIMHON B OUH (YT HOJ TOJICTHIM
CJIOEM OpPraHMYECKUX OTJIOKEHUHU Ha JHe «3anuBa» Tannep B HOxHoil Kaponune. DToT oueHb
rI1yOOKHH clIoi HaXoAusIcs cpas3y Haj PhDKEBATHIM CIOEM IIECKa M MPSIMO MOJ CJI0oeM Top¢a, uTo
3aCTaBIISJIO MPEATNOJIAraTh, YTO OH COPMHUPOBAJICS OUYEHb PAHO B UCTOPUU 3aJIUBA — MOXKET, B
camoM Hauane. Cioli uyepHOro Ttop)a HalOMHWJI MHE O «YEpHOM IOKpHIBAJIE» Ha MeECTax
PACKOTIOK 3MOXH KIIOBHUC. J[pyrue mcciaenoBaTed cOOOIIaTu O TOHKOW CBETIO-CEpOil TTIMHE Ha
ITHE OOJIBIIIOTO «3ATHBAY.

[To Mepe mpoaoIKEHUS MOETO MYTEIIECTBHI, OCHOBAaHUH AJISl TPOBEACHUHU aHAJIOTHUH CTAJIO elle
Oosbiie. XOTS TYPUCTHUECKUE OPOIIIOPHI U 00CIIANN «IUISHK U3 OEJIOTo MecKay, s He MOT HalTH
TaKoH, KOTOPBIA OBbI BBITIIAMEN Kak Oepera «3anuBoB KaponwHbBI»; MECOK HU HA OJHOM ILISKE,
KOTOpBI 1 MOCETWUJ, He ObUI TaKMM YHUCTO-OeNbIM, Kak Ha Oeperax «3aiauBoB KapomuHb».
[IpoexaB mHoro coren Muib 1o CeepHoil u IOxxnoit Kaponnue n JIKoppkuu s BCTpETHII
OeIbIii IeCOK TOJIBKO Ha Oeperax «3anuBoB Kapoymubl». Eime ynuButenbHee ObLT TOT (DAKT, YTO
MOYTH Be37e ATOT Oeiblii MecoK ObUT caMbIM KPYITHBIM, M HWHOTJIAa MMEJCS TOJIbKO Ha IOTro-
BOCTOYHBIX Oeperax.

KAK IIECOK CTAJI BEJIbIM

Ecnu Oenplii mecok mosiBUICSA B Ipolecce (pOpMHPOBAHUS «3alKBay, TOrJla OTYETO OH CTall
yucto OenbiM? DTO MOXET NPOM3OWTH B JIBYX Cclydasix. Bo-mepBeIX — B pe3ynbTaTe
XUMHYECKOro BozneicTBus. K nmpumepy, npu KOHTaKTe KHCIOTHI C KBaplleM C HEro youpaercs
KpacHOBaTas MOBEPXHOCTb, U U3-M0JI KOTOPOH BhICBOOOKIaeTcst Oenblii kBapi. Bo-BTOphIX, —
BO3JICUCTBUE OYEHBb BBICOKOHN Temmeparypsl (00brdHO Gosiee 1500 rpamycoB mo dapeHreity),
NOJ JIEHCTBUEM KOTOPOM BBDKUIAIOTCSI 3arpsi3HEHMS C KPAacHOBATHIM IBETOM C IOBEPXHOCTHU
KBapLa.

Benslit mecok u kucnora? OrpomHas temneparypa? B kaxayro U3 3THX Bepcuil ObUIO TPYIHO
noBepuTh. [Ipu 3TOM BTOpas kazanach 0ojiee BEPOSTHOM, MOCKOJIBKY OIPOMHBIN B3PBIB — YeM
OBl OH HU BBI3BIBAICS, — MOT CO3/IaTh TEMIIEPATypy, HEOOXOAUMYIO JUJIsl TOTO, YTOOBI C/eNaTh
Mecok OenbIM

CormacHo CTOPOHHHUKAM TCOPHH CTOJIKHOBCHHA, KOCMHYCCKOE TCJIO IMPUTICTECIIO ITOJ HEOOJIBIITUM
yrjiomM € CEBCpoO-3araza. CTONKHOBCHHE MMPUBCIIO K BBIACJICHUIO OI'POMHOI'0 KOJMYCCTBaA TCILJIA,
YTO CAc1alio IIECOK 6CJ'IBIM, a B3PBIB OTHEC IIECOK K IOI'0-BOCTOKY.



Ho Bce 3T0 moka ocTaBajoch THIOTE3aMHM, U y Hac HE OBUIO KaKuUX-THOO YOeIUTEIbHBIX
cBuzeTenbeTB. OHAKO MBI MOJArajiy, YTO OENbIM MeCOK JacT KI0Y JUIS Pa3pelieHUs 3arajKu
«3aJTUBOBY.

HAKOHEIL] HAXOXY XOPOIIWI1 BEPED

Ha cnenyrommuii nens st ucrionb3oBast GPS muist Toro, 4ToObl HAWTH HECKOJIBKO HOBBIX «3aJTUBOBY,
HO MHE TaK M HE YAAJIOCh OOHApPYXHTh «3alluBy» ¢ XopomuMm Oeperom. Korma s mpoesxain
MOBOPOT TIO JIOPOT€ K CIEAYIONEMY <«3aJIUBY», TO OOHApYXWJ BIepedu Oelblii, BechMma
«obemaromuity o6eper u3 6enoro necka. [lockonbky GPS MoxeT paccuuThiBaTh paccTOsiHUE, 5
HaIpaBUJICS MPSIMO K CEBEPO-BOCTOYHOMY Kparo o3epa Conrepe, OJHOMY U3 «3aJIMBOB» OKpyra
bmaen. Korma s mpuObsu1 Ha MECTO, TO ¢ OTPOMHBIM OOJIETYEHHWEM YBHJIET, YTO MOTY B3SITh
3/1eCh XOpoIre 00pasibl. S mpUroToBMIICS MPUCTYIHUTH K JETY.

Ha Bcex mpeaplIymimx MecTax pPAacKONOK 3MOXU KJIOBUC MBI HAXOAWIM TO, YTO OKUIAIH.
CHavyasla MBI HaxOAWJIM CJIOW, TJA€ HApoJ DJIOXU KJIOBHC M KpYIHBIE >XUBOTHBIE €IlE
cymecTtBoBasid. [loToM MBI OOHapyXMBajll CIOW, TJA€ 3TOT HAPOJA M KUBOTHBIE HCYE3AJIU.
CupgerensctBa «CoOOBITHS» HAXONWINCh Ha TpaHUIE 3THX JABYX CJIOEB: 3TO BHIHO IO
BO3PACTaHUIO KOJMYECTBA MAarHUTHBIX T'paHyll, chep U YBEIUYEHUIO paaunoakTuBHOCTU. Ecium
«3anuB» nosiBUIICS 13 ThICSY JeT Ha3aa BO BpeMs «CoObITUS», B 00pa3iax s JOJKEH YBUAETH TY
7K€ 3aKOHOMEPHOCTb.

APXEOJIOI'MA 1 3AJIMBBI

o Toro kak g nokunya CesepHyto u FOxnyro Kaposnuny, s 3a1a1cst BOMpOCOM — KaKUX TEOPUi
IPUIEPKUBAIOTCSI APXEO0JIOTH, KOTOPbIE MPOBOAWIN MCCIEA0BaHUA «3ainBoB Kaponuns». Ecin
«3aJUBb» C(HOPMHUPOBAIHCH MTOCIIE AMOXH KIOBUC, TO B HUX JOJHKHO OCTaThCS Mallo apTe(aKToB.

OIHAaKO €CIM OHU BO3HUKIIM IO SIIOXH KIIOBHMC, HAJ0 OXKUJATh MHOXKECTBO CBHUACTEILCTB TOTO,
YTO JPEBHHE JIIOJM HCIOJNB30BAIM OTH <«3aUBBI». TOJCTBIA ciolW Topda W HCKOIMAeMBIX
OCTaTKOB PBIO MOKA3bIBAIOT, YTO KOTJA-TO B «3aTUBax» ObLIA BOJA, U €CIU BOJa ObUIa B HUX U
13 TBICAY JIET Ha3aJa, TO OHA JOJDKHA ObIa MPHUBIICYh HBIHE MCUC3HYBIIMX XHUBOTHBIX U JIFOJCH
naneonuta. OIHAKO HAaIlle UCCIEAOBaHNE HE JIOJDKHO OTPAHMYMBATHCS TOJIBKO MOMCKOM KOCTEH
MaMOHTOB WJIM JIPYTHX HMCYC3HYBIIMX XHBOTHBIX. A ['ymeap mokasall, 4TO CBHICTEILCTBA
MOTYT OBITh U IPYTOTo poJa.

UTo0Bl MPOBECTU HCCIECNOBAHUS OTHOCUTEIEHO MaMOHTOB KaponuHbl M apTedakTOB IMOXHU
KJIOBUC, 5 CBsI3aJica ¢ A-poM Mapkom bpykom u3 Yausepcutera FOxnoit KaponuHbl, KOTOPBI
MHOTO CIIeJall JUIsl H3y4eHHUs «3IMBOBY». Mapk MpeocTaBuil MHE MacCy CBOMX HCCIEAOBAHUN U
COOOITMII, YTO HE 3HAET HU 00 OJHOM CiIydae, KOrja B KaKOM-JIHOO 3aivBe ObutH Obl HalICHBI
octaHku MaMoHTa. OH u3y4na HeOoJbIoe Yucio «3anuBoBy» B KOxHo# KapoimHe BIONb pexu
CaBaHHa W 3aKJIIOYWJ, YTO HEKOTOpPBIE M3 HHUX CHOPMHUPOBATUCH 3a70Jr0 70 13 ThICAY JIeT
Hazaj, — BO3MOHO, 100 Thicsiu jeT Ha3aa. Mbl yCTaHOBUIIM, YTO HE BCE OBAJBHBIC WM JIaXKe
JJUTMNITUYECKHE 03epa MOSBWINCH B. PE3yJbTaTe CTOJKHOBEHUS, U YTO OOJBIIMHCTBO M3 HUX
00paMJISIIOT OTUETIIMBO MIPUIIOAHATHIE Oepera.

OTHOCHUTEIBHO 3MOXH KJIOBUC OH CKa3aJl MHE 00 OJJHOM MECTE PACKOIIOK Ha Kpalo «3aJluBay, Ine
ObUT HAalJIeH OJMHOYHBIA HAaKOHEUHUK KIIOBHC. [I0CKOIBKY 3TOT Oeper CHOCHIIa CTPOUTEIbHAs
KOMITaHHUs, apXeoJioraM MpUIIOoCh paboTaTh B YCKOPEHHOM TemIle, Kak B biskyorep-/Ipo, Tak
YTO TPYIHO OBLJIO BOCCTAHOBHUTH NEPBOHAYAIBHYIO KapTUHY, Koraa Mapk npuOsi1 Ha mecto. Ho
OH YBEpEH, YTO HAaKOHEYHHMK ObUI BBIPBIT U3 HIKHETO CJIOS, W 3aKIIYMI, YTO HApOJ 3MOXH
KJIOBUC MCIIOJB30BAJl OTOT «3ajauB». HO OHM HanumM TOJBKO OJWH HAKOHEYHHK, YTO HE MOXKET



SIBJISITHCSL OCHOBAHUEM JUJIS1 CEPbE3HBIX BBIBOJIOB U VISl 3AKIIOUYEHUS, YTO UMEHHO MPEACTaBUTEIN
3TOr0 HapoJia OCTAaBUJIM Ha Oepery 3TOT HAaKOHEUHHK.

Ha npyrom mecte packonok Mapk u ero kosuteru (Grant et al, 1998) nanum 1700 aptedakTtos,
OCTAaBIIUXCA IMOCJIIC KOPCHHBIX aMCPUKAHICB, HO OTHOCAIIMUXCA KO BPEMCHH YCPC3 THICAYHU JICT
1I0CJIe TOTO, KaK A1oXa KJIOBUC 3aBepimmiack. OHM HE HAIUTH HUKAKUX CBHJIETEIBCTB TOTO, YTO
HApPOJ AMOXH KJIOBHC MCIIOJIB30BAJ ATOT «3AJIMBY», HECMOTPSI Ha HAYYHYIO JaTHPOBKY AiiBucrepa
u ero koJuier (2002), coriacHO KOTOPOM BO3pacT OeperoB «3aiauBa» coctaBisieT 108 ThICsSd JIeT.
MHorue apyrue uCcCIeAOBaHUs MOKA3alH, YTO 3aCEICHUE dTHX MECT MPOU3O0ILIO TOJIBKO IMOCHEe
AMOXH KJIOBUC. DTOT (aKT MOXKHO OOBSICHHUTB, TOJIBKO €CIH «3aJHMBOB» HE CYIIECTBOBAJIO IMPH
YKU3HU HapoJa KIIOBUC.

B 6aze nannbix [laneo-IloitnT FOxuOM Kaponunsl s Hamen Tonpko oauH goknan (Charles and
Michie, 1992) 06 o1HOM HaKOHEYHUKE KJIOBHC, HaliJICHHOM B <3anuBe KapoimHb», X0Ts OBLIO
HESICHO, O YeM TOBOPHUT 3TOT ¢akT. bonbiie MBI HE HAIUTM HUKAKUX CCHUIOK Ha HAKOHEYHUKHU
KJIOBHC M3 «3aJIMBOBY», @ 3TO 03HAYAJI0, YTO U3 MHOTHX THICSY HAKOHECYHHUKOB, HalICHHBIX BIOJb
ATJIAHTUYECKOTO MOOEPEXKbs, TOJBKO JIBA, IIOX0XKE, UMEIOT HEKOTOPYIO CBSI3h C 3aJTUBAMHU.

W3-3a HEXBATKM CBEACHUM IO 3I0XE KJIOBUC Mbl OOpPAaTUIIUCH K HAYYHBIM paboTam AHJepceHa u
ero xkosuer (1998), B KOTOpbIX Ha KapTe NPUBOAMIIOCH PACIPEEIIEHNE HAKOHEUHUKOB KJIOBUC 110
crpane. Korga s mocmotpen Ha ux pacnpenenenue B CesepHoil u FOxnoit Kaponune, TO €
U3YMIICHHEM OOHApYXXWJI, YTO B pailoHe OONBIIMHCTBA «3TMBOB KaponwHB» HAKOHEUYHUKOB
MOYTH HET. DTO OBUIO COBCEM HE MOXOXE Ha APYTrHe MeCTa C MPECHOW BOJOM, OKOJIO KOTOPBIX
PAcCKOTIKK OOBIYHO J1aBajM OOJBIION «ypoiKail» HAaKOHEUHWKOB. Hapo.l a1oXu KIIOBUC JepKaics
OJIM3KO K 03epaM M peKam, MOTOMY YTO OHU MPUBJIEKAIN XUBOTHBIX M, KOHEUHO, IIOTOMY YTO
OHM CaMU HYXIAIUCh B €XKEIHEBHOM TIOMOJIHEHUM 3aracoB BoOJbl. He OBUIO HUKaKOTro
JIOTUYECKOTO CMBICTIa B TOM, UYTO paioHbl, HauOoyiee Oorarble MPECHON BOIOW, HMENH
MUHHUMAJIbHOE HaCEeJICHUE.

Xotd HEOAOCTAaTOK CBUACTCIBCTB HE ABIACTCA OCHOBAHUEM AJIA BBIBOAOB, BCC K€ HAA0 6]:1)10 KaK-
TO 3TO 00BACHUTH. Ecian OONBUIMHCTBO «3aJIMBOB» C(OPMHUPOBANIMCH TOTJa, KOT/Aa HCYE3NIH
MaMOHTBI W HapoJ 3MOXU KIOBUC, TOraa 3TO O6’b$ICH$IeT U OTCYTCTBUC HAKOHCYHUKOB, H
OTCYTCTBUE KOCTE MAMOHTOB.

COBUPAZ ITECOK

B3sB ¢ coboii Boe HeoOXoauMmoe, s SHEPrUYHO IMPHHSJICS 3a UCClefoBaHHe Oepera mepBoro
«3anuBay. Ha ero cpese, rae ObuTH MpeICTaBICHBI BCE CIIOH, ST COOpasl 00pa3Ilbl C HECKOJIBKUX U3
HUX, BKJIIOYas /1Ba (PyHTA YUCTOTO OEJIOro Mecka ¢ BEpIINHBL.

Haan TCCT C MAarHuToMm, A yBI/II[eJI, qTo O6H_Ia51 SaKOHOMepHOCTB HOBTOpHeTCH. MaFHI/ITHBIX
YaCcTHIl, KaK s W TMpeJrnoarai, Ooibiie Bcero ObUIO B cjoe Oenoro mecka. beun eme oaun
3Ha‘{HT€HBHBII>'I IIUK 1O BerHI/IM CJIOEM, HO OH 6]:1)'[ MCHBIIIUM I10 BCJIMYHUHC.

51 Obu1 03a7aueH: MOCKOJIbKY MBI cunTaiu, 4yTo «CoObITHE» co3/ano Oepera «3ajinBay BCEro 3a
HECKOJIBKO CEKYH], €Il OJIMH MUK He OXuuaics. Bo3sMOXHO, OTAEIbHBIC TPAaHYIIbI MPOOUBAIN
BEPXHUH CJIOM Ha OOJIBUIYIO INIYOMHY; OHU MOTJIM TaK)Ke MEePEeMENIaThCsl C JOKIIMU BHU3.

Korna s Hawanm TecT Ha ompeneneHHue MONbIX cdep, TO MONYyUn OJUH OONBIION MHK, OKOJIO
camoil BepminHbl. OH COOTBETCTBOBAJI MUKY MAarHUTHBIX I'paHyl. Bbl1o BHOJHE JOTHYHO, YTO
cdepbl ObUTM Ha CAMOM BBICOKOM YPOBHE — OHU CaMble JIETKUE U3 YaCTHII.



JECATD BEPET'OB «3AJIMBOB»

[Tocne o3epa Conrepe s mepecek TpaHUIly IITaTa W HAMNpPaBWICA K CIEAYIOUIEH TrpyIe
«3alIMBOBY», 0KOJ0 M»apuoHa, FOxnas Kaponuna. B oHOM OoTAaJleHHOM MeCTe, HE. UMEIOIEM
Ha3BaHWs, — s 0003Haumn ero M31, — s ompenenwi, 4TO MarHUTHBIE YACTHUIIBI U TTYCThIC
chepsl UMEIOT TOT K€ XapakTep pacupeneneHus, uto u B Conrep-baii, XOTsS OHM HaXOAWIUCh HA
paccrosinuu B 50 MHIIb.

B o0mieit cinoxHOCTH s MUHOBQJ HECKOJBKO THICSY <«3alMBOB KaponwHb», Ha ACCITH U3
KOTOPBIX CJI€JIaJl OCTAaHOBKY, YTOOBI B35ITh 00pa3ibl. DTH JECATh MOKPHIBAIN BCIO MOBEPXHOCTh
Cesepnoil n IOxnoit Kaponunbl, noxons noutd no rpaHuubl Jxopmxuu. Camble AajibHUE
HaXOJWJIUCh HAa PacCTOSAHUU OKOJO 250 Muip apyr OoT Apyra M NMOKpbIBaIM miomaas B 1500
KBAJIpAaTHBIX MWJIb. HECMOTpS Ha 3TOT 3HAYUTENBHBIN Pa30poC MO TEPPUTOPUHU, PE3YIbTATHI
TECTOB, MPOBEACHHBIX HA BCEX ATUX <«3aJIMBax», WMEIN IMPHUMEUYATEIbHYI) CXO0XKecTb. Ecim
<GAIUBB» BO3HHKAIM B pa3HbIE BPEMEHA, pE3yJbTaThl JOJDKHBI OBLTM 3HAYUTEIHHO
BapbUPOBATHCS — HO ATOTO HE OBLIO. DTO CBUAETENHCTBO MOJACPKHUBACT HAIIY TEOPHUIO: BCE
«3aJIMBBD» BO3HUKJIM B OJJTHO BPEMsI IO OJJTHOM U TOM K€ IMPUUYUHE.

[TOJIOE YEPHOE CTEKJIO

HampaBuB mamumuy Ha ror k Ommnexamemy Mbopuony, IOxnas Kaponmwua, s ciemoBan
koopauHatam GPS, 4ToOBI 10€XaTh K MHOTOOOCIHIAIONIEMY «3aJUBY», HO KOT/a s CBEPHYJ Ha
JIECHYIO JOPOTY, MHE BHE3aIIHO MPHILIOCH OCTaHOBUThCSA. Ha MpOTSKEHUHM HECKOJIBbKUX IHEH
LIUIM JO0XKIOW, U J0pora Iepeio MHOM IPEBPaTWIOCHh B HENPEPBIBHYIO YEpeny IPSA3HBIX JIyK.
Toraa s moBepHyNn MalIMHY W HampaBujcs oOpaTHO B MOTENb, JOCAAysl, UTO 3aeXal B TYIHK.
OmnpeneneHHo, Mogymain s, MHE HY)KHO TIOUCKaTh OoJiee JOCTyIHbIE «3aluBbl». [Ipuaercs cHoBa
MPOBEPUTH KapThI.

M uMeHHO B 3TO BpeMs MEHS BAPYT OXBaTHJIO NPEAYYBCTBUE yAadu. BONIPEKHU JIOTHKE S peLInI
BCE K€ JBUHYTHCS JNAJIbLIE IO 3TOM OTHAJICHHOW JECHOMW IOpOre, Ja)e HECMOTpS Ha TO, 4TO
pHUCKOBan O€3HANEKHO 3acTpsATh B rpsa3u. K cuacTelo, IpUMEpHO uYepe3 MU0 HENpEephIBHON
€3/1bl TpsI3HAs JOPOra CMEHSIACh HA CYXYIO.

[IpumepHo dYepe3 moavaca s pemu ucnoib3oBaTh GPS, 4ToOB HalTH OE3BIMSIHHBIN 3aJIUB,
KOTOpbI g Ha3Bas M33. Bckope g yxke cobupan oOpasisl Ha Oepery. BHeszamHo s yciblman
CTPaHHBIM IIyM U, K MOEMY H3yMJICHUIO, YBUIENI Kapr Ui rojbga, KOTOPbIH exad MEexay
nepeBbsiMU 'y Oepera. Cuasniye B KapTe, BUAS MOIO TOJIOBY, ObUIH, MOXOXKE, yIUBJICHBI HE
MEHBIIIE MEHS, HO MPOAOJIKaIN BUKeHUe. B300OpaBIIKch 1Mo OChINaomeMycs MecKy, s yBUIel
CpeaH JIepeBbEeB IMKY JUIs ToNb(a; Aajblle K IUIOMaAKe s rojbga 1mia oTaenbHas gqopora. [o
BCel BUAMMOCTH, CO3JaTelIb ATOW IUIOMIAJIKU PEIIny, YTO OeNblii MeCOK «3aluBa» MPEKpPacHo
NOJOWIET A SMOK, W TO3TOMY IpHCOeNWHMI Oeper K Iulomaznke. be3 coMHeHHs, HH
apXUTEKTOP, HU roJIb(PUCTHI HE 3HATU, CKOJIb HEOOBIYHBIMU OBLIH UX SIMKH.

OTOT 3MMU30/1 MPUBET MEHS K MEYaTbHOM MBICIIH, UTO «3aJIUBBI» UCUE3AI0T, U UCUE3aI0T OBICTPO.
Her yxe mnpumepno 60-80 mpouEeHTOB 3aqMBOB, U OOJIBIIMHCTBO MPEKPAaTHIO CBOE
cymectBoBaHue 3a nociennue 100 yser. Ha HUX cTposiT 10Ma, TOProBbIe IEHTPHI U 00OPYIYIOT
wiomanku ans ronbda. Eme dwepes 100 ner, HaBepHOE, COXpPAHUTCS JIMIIbL HECKOJBKO
«3aJIUBOBY, NPU YCIOBHUH, YTO UX OYIyT OXpaHATh CliellhaIbHbIe 3aKOHBI IITaTa

[Tocne Toro xak ronb(UCTHI UCUE3NH, ST BEpHYJICS K cOopy 00pa3ioB. S BBIPHUT MO HECKOJIBKO
(GYHTOB mecka CBEpXy JOHM3Y 4epe3 KaKIble MATh — JECSITh (PyTOB U MOJOXKHI UX B IAKETHI C
sTHKeTKaMu. Korga s mepechinan Mmecok ¢ COBKAa B IMAKET, TO 3aMETHJI MaJIeHbKUH, YEpHBIH,



pa3MepoM B OJMH AIONM KycOYeK 4ero-ro HemoHATHoro. Koraa s momHsul 3TOT Kycouyek, OH
OKa3zaJIcs JITKUM M OYeHb TpyObIM Ha OIIYyIb, BPOJE KOJIOYEeH dYepHOW TyOku. Becpma
03a/Ia4eHHBIN, S TPOMBUI €ro BOJOW M3 (UIATH M BIUIAJENCS BHUMaTelbHEH. B «ryOke» ObLIoO
IIOJIHO OTBEPCTHUH, M KOIZJa s NOBEPHYJ €€ K COJIHIly, OHa 3acBepKajla, KaK CTEKJIIHHAs.
[TonbITaBIIMCH PACKOJIOTH €€ Ha HEOOIbIINE YACTUIIB, 51 OOHAPYKUJI, UTO CHIENIATh 3TO HEJIETKO.

[lepBoii Moeii MBICIIBIO OBIJIO: @ HE IPEBECHBIN JIM 3TO yroiab? OrpomMHas Temreparypa rmoxapa
(MM MECTHOTO BO3TOPAaHHUs) MOXKET JellaTh C JEPEBOM caMble HEOOBIYHBIE BEIlM, BKJIIOYas
o0pa3oBaHUE pPACKAJCHHBIX B3PHIBOOMACHBIX Ta30B, CIOCOOHBIX MOJHOCTHIO YHHUYTOXHTD
B3pPOCJIOE IEPEBO 3a CEKYH/IBL.

ben 310 0OcumMaH uiaM BynkaHWueckoe crekyio? Huuero momoOHOTO 51 mpexkae He Bujaen. B
IOxnoit KaponumHe u moOMM30CTH OT HEE HET BYJIKAHOB, TaK 4YTO BYJIKAHHYECKOE
MPOUCXOXKACHNUE «TYOKN» UCKII0YaIoch. OCTaBanoCh TOJNBKO MPEANONIOKEHUE, OT KOTOPOro s
MpHILIET B BOJHEHHE. UTO, €CIM 3TO CTEKJIO0 — OT CTOJKHOBEHHUS C METEOpPUTOM? DTO OBLIO
BO3MOJKHO, TOCKOJIEKY OHO MMEJIO paciiuiaBieHHbI By (1. 10.7), HO s HUKOTJa HE BHUACI
METEOPUTHOE CTEKJIO CO CTOJb OOJBIIUM KOJMYECTBOM KPYIHBIX OTBEPCTHH. DTO ObUI caMblid
CTpaHHBIM MpenMeT U3 Koraa-nmudo HalJAEHHBIX MHOIO, U sl TOYYBCTBOBAJ, YTO B MOUX PYKax
HaXOJUTCsI OYEHb BaYKHBIM KJIIOU K OTBETY Ha BOIIPOC YTO MPOMU30LLIO0 13 ThICAY JIET Ha3a.

PemuB mouckarh Takue ke «yOKHy», s Hadaja MpOCEHBaTh MECOK, MOKa y MEHS He HaOpasiach
NoJTHAs JIaJIoHb Takux jke o0pasnoB. [lo3mHee, korma s BCe B3BECHJ, TO OOHAPYXKHJ, UYTO
«ryOKHM» COCTaBJISUTH IIETbIX 2 MPOIIEHTAa OT BCEX OCAAKOB. ['yOKHM pacrosiaraiuch MPUMEPHO
TaKuUM K€ 06pa30M, KaK U MAarHuTHbBIC YaCTHUIIbl: MAKCHUMAJIBHOC KOJIHNYECTBO HAXOAUIIOCH B
BEpXHEH yacTu Oepera 3ajiuBa, XOTs B HEOOJBIINX KOJMYECTBAX YEPHOE CTEKIIO MPHUCYTCTBOBAIIO
o BceMy Oepery.

BreszanHo s mogymal, 4TO HEYTO MOXOoXee Obulo HaiineHo B Tommepe — KYCKH, KOTOpBIE S
OPUHSUT 3a JIpeBecHbI yroib. OHU OBUIM HAMHOTO MEHbIIE, HO TaKHhe € YepHble U
nobneckuBatomue. Moxer, clieayeT MOUCKaTh TaKue JKe «TyOKH» Ha Bcex Oeperax «3aarBOB»?
B Moeii ro10BOM pOMIUCH BOTIPOCHI, TIPEATOI0KEHUS, 1 ObLJT TOTOB CHOBA HayaTh CBOIO pabOTy
M0 M3YYCHHIO BCEX MECT, KOTOpble s yxke mocetwi. Ecnmm s Hailimy «ryOkm», 310 Oymer
OTPOMHBIM JTOCTHKEHUEM

Korna s cumen Tak, paccmMaTpuBasi HEOOBIYHOE YEpHOE CTEKJIO, MHE B TOJIOBY MpUIILIa
HEOKUJaHHAasI MBICTb. MeHbIIe Yaca Ha3aj S XOTell yeXaTh, U €Clid Obl MPOUTHOPUPOBAT CBOM
MHTYWUTUBHBII MOPBIB, TO MOT Obl HUKOTJa HE YBUIETh TAMHCTBEHHOE YEPHOE CTEKJIO; 3TO ObLI
KJIoueBod MomeHT. Kak Bbl yBUAMTE T03Ke, HOBas HaxoJKa IIOMOTJia MHE CBS3aTh
BO3HUKHOBEHHE «3aJIMBOB» C HEKOTOPHIMU TOYHO JATHUPOBAHHBIMU MECTAMU PACKOINOK AMOXH
KJIOBUC.

I[MPOAOJDKEHME 3AT'AIKH CO CTEKJIOM

BepHyBiuce 10MoM, st J0CTal SNMK ¢ 00pa3liaMy CO BCEX MECT PACKOTIOK ATMOXH KJIOBHC. 371€Ch
OKa3aJUCh HEOONbIINEe KYCOUYKH JIETKO OOHapyXHMBAaeMOTO0 4YEpHOTO cTekia u3 [ aiHu
(Muuuran), Mappeii-Cnpunrce (Apusona), o3epa bak (oxosno Dnmonrrona, Anpbepta), Tornmepa
(FOxnast Kaponuna), mpudeM TOJIBKO B CJIOE€ ATIOXHU KJIOBUC. S HE HaIIen HUYEro B oOpasiax u3
bmkyotep-/lpo (Hpro-Mekcuko), ¢ Bomoxpanunumia Cestoit Mapun (Kanrapu) wim ¢ o3zepa
Xuna (Manuro0a). B nienoM cTeksio ObU10 pacpoCTpaHEHO MO BCEMY KOHTUHEHTY OT APHU30HBI
1o AnpOepthl, Muunrana u obenx KaponuH, u Be3zie BpeMs ero mosiBieHust — 13 ThICSY JIeT
Ha3a.



[Ipu 3TOM YepHOE CTEKIO Yy «3aJMBOB» PAcCIOJIarajoch MO BCeMy Oepery, B MaKCHMaJbHBIX
KOJINYECTBAX Ha BEPIIMHE, a B IPEAbIAYIIMX MECTAX PACKOIIOK SMOXH KJIOBHC — TOJIBKO B Y3KOM
CJ10€, COOTBETCTBYIOLIEM €H.

Bce cBuueTenscTBa MOATBEPXAANM HAIly TEOPHIO O TOM, YTO Oepera M <«3ajuBbl» OBUIM
chopMHUPOBaHBI B OJTHO M TO Jiee BpeMs. B MoaepKKy 3TOTO CIIYXKHUT TO, 4TO ABecTep U €ro
KOJIJIETH TOJICUMTANHN, YTO J1Ba Oepera «3anuBa» Obtu oOpasoBanbl 11,3 u 12,63 Thicsum jer
Ha3al, WCIONb3ysd ONTHYECKH CTHMYIMPYEMYIO JIOMHHECHEHIHIO. AMBECTep HCIIOIB30Bal
npubop I OnpeAeseHus MOCIEIHEr0 BPEMEHH, KOT/Ia MEeCOK OBbUT MOJBEPrHYT BO3ACHCTBUIO
cBeTa. MBI HCIIOIB30BAIN Ty Jiee TEXHUKY JUIsI TaTHPOBKH JIBYX PA3IMYHBIX YPOBHEH Ha Oepery
«3anuBa» M33, B KOTOpbIX ObUIO 0OHapykeHO 4depHoe ctekno. J-p xeitmc gurrepe u Ixek
Jlxoncon wu3 Jlabopatopuu NaTUPOBKHM JIIOMUHECIICHIIMM W3 YHHBEpCHUTETa BamumHITOH,
cooOurui, 4To «camblii Oonbiioit Bo3pact (11,4 + 6,1 Thicsium seT) OJIM30K KO BPEMEHU SIOXH
KJIOBHUC U, €CIIM B3ATh BCE JITaHHBIE, HE ITOXO0XE, YTO OCAaJKU Oepera MMEIOT OOJIBIINI BO3PACT».
OT0 03HaYaeT, uTo Oepera «3aaIuBOB» C(HOPMUPOBAINCH, CKOpEE BCETO, B 310Xy KioBuc. Kakoe-
TO BpPeMS Mbl 3aHUMAJINCh TAHHOW YEPHOTO CTEKJIa, OCKOJIbKY OHO CTaBHJIO MHOTO BOIIPOCOB.
Ecnu oHO mosiBHIIOCH OT ynapa HeOeCHOro Tesla Kak Mbl MOYKEM OOBSICHUTH HEOOBIYHO MENKHE
KpaTepsl «3anuBOB»? BnobaBok 03amaumBaio OTCYTCTBHE KaKHUX-THOO CIEIOB METCOPUTOB.
Mornu 3TH CTeKJIAHHBIE (PparMeHThl OBITh €IMHCTBEHHOM CyOCTaHIMeH, KoTopas ocTanach OT
CTOJIKHOBEHU:A? MOT JIM 3TOT METEOPHUT MOJHOCTBIO COCTOSITh U3 4epHOro creksa? Ecin Tak, 310
KaXXeTCsl OYCHb CTPAHHBIM.

UroObl pemmth npobieMy, HaM NpUILIOCH NpuOernyrb K mnomouu. Jloxtop Ten bany,
VIIEIIUK Ha MIEHCHIO TJIaBa oTesa 3k3o00uonoruu Uccnenoparenbckoro nentpa ditmca HACA,
a HplHe — mpodeccop YHuBepcurera CeBepHON ApPH30HBI, pabOTal C HAMH HaJ 3aragkou
MarHMTHBIX YacCTHI], BHEIPHUBIIMXCA B KOCTH MAMOHTOB; OH 3aUHTEPECOBAIICA M YEPHBIM
crexioM. Korma s mocian emMy KyCOK CTEKjJIa, OH TO3BOHMJI MHE M CKazal: «IJTO caMblil
HEOOBIYHBIN 00pa3ell, KOTOPBIH 5 TOJBKO BHCT.

Ten wucobIThIBa7I 00pa3lbl CTEKJIA C MOMOINBIO YHHBEPCHUTETCKOTO HPUOOpa, KOTOPBIA OBLI
CIIOCOOEH OTPEeNNTh TOYHBIH COCTAB JIEMEHTOB HEM3BECTHOU cyOcTaHImu. Pe3ynbraTel Tecta
HAaC U3YMUJIM: 3TO OBLJIO HE OOBIYHOE KPEMHUEBOE CTEKJIO — B HEM KpEeMHUS He ObLIO BOOOIIE;
oOpaser] coaeprkai yriepoa, KUCIopoa U moutu Hudero Oombire. [Tlo muenuro Tema, «ryOka
chopmupoBaach U3 MaTepHaia, KOTOPhIA NMPHOBLT Ha HAlly IJIAHETy OTKYJa-TO, U HU OH, HH
MBI HE 3HAJIM TOYHO, YTO 3TO OBIJIO MIIM KaK ATO MOMAJIO CIO/A.

Ms1 chaenany AOMOIHUTENBHBIE TECTBI C 3TUM YIJIEPOAHBIM CTEKJIOM. OHU B KOHIIE KOHIIOB
MIO3BOJIMJIM BBISIBUTH IMPaBIy (KOTOPYIO Mbl 00CYIuM Ooiiee o gpoOHO B CIEAYIONIMX IlaBax). B
KOHIIE KOHIIOB, C ITOMOIIBIO Tefa Mbl MOTJIM CYUTATh, YTO PEIIUIIM 3arajKy «3ajJuBOB» U TEIEpPh
y Hac UMeeTCsl MOCIEAHUHN KITI0Y K 3arafjoyHoMy «COOBITHION.

HOBBIE MJIU JIOIIOJTHUTEJILHBIE KJIFOUM K TAMHE

* CyliecTBy0T, MO BCEM BHUIMMOCTH, MWJUIMOHBI «3aluBOB KapoimHBI», KOTOPBIE BBITJISIAT
0JJOOHO METEOPUTHBIM KpaTepaMm.

* [lonusATeie Oepera MepeKpHIBAIOT APYT Jpyra, Kak Kpas JIYHHBIX U MapCHAaHCKUX KpaTepos,
ABJISIIOIIMXCSI PE3YIbTATOM yapa.

* Hekoropeie Oepera «3aJMBOB» COCTOSAT M3 YUCTOrO OEIOro TMEecKa, KOTOPHIM HE MOXO0X Ha
mo0oit apyroi necok B CeBepHoit u FOxHoi Kaponunax.



* beper «3anuBa» WMEET MHKHU, MOXO0XXHE HA MHUKA MAarHUTHBIX YACTHI[ ATOXU KJIOBHUC — B
YPOBHE PaTHO0AKTUBHOCTH, KOJIMYECTBE MYCTHIX c(pep U IPEeBECHOTO YIJIsl.

e [Toutn HET CBUACTCIIBCTB, YKA3bIBAIOIINX, YTO «3aJIMBLI KapOJ'II/IHI)I» CymeCTBOBAIN O 3IIOXH
KJIOBHUC.

* DK30THYECKOE YepHOE CTEKJIO B BUIE I'yOKM OBLIO HAlJIEHO HE TOJBKO Ha Oeperax «3ajuBOBY,
HO ¥ BO MHOTHX JPYTHX MECTaX PACKOIIOK 3ITOXH KIJIOBHUC.

B IIOKE OT CBUAETEJIBCTB

Jlo TOoro BpeMeHHU MBI JIMIIb cOOMpany MH(OPMAIMIO, U IO MEpe TOro KakK IOJIHAs KapTUHA
npuoOperana cBOW BHJI, Mbl HayalM MOAYMbIBaTh O TOM, YTO HAJ0 MCKaTh MH(pOpManuio 3a
npeaciaMm HayKHu. Mgl Hanm MpUMCHYATCIILHOC U 3HAYUTCIILHOC COBIIAACHUC Harein TCOpUH C
MupaMu M JereHgamMu Oolsiee MATHAECATH APEBHUX KYJIBTYp MO BCEMY MUPY. OTH KYJIbTYpHI,
OoJbIIasi YacTh KOTOPBIX HE MMEIH KOHTAKTOB JIPYT C JPYTOM, PAacCKa3bIBAIOT MOPA3UTEIHLHO
MOXO0XKHUE UCTOPUU O KOJIOCCATBHOM TII00ambHON KatacTpode, KOTopas MOTpsIClia MPUBBIYHBINA
O6p213 JKU3HU U MOYTHU YHHUUTOXHUJIA BCC YCIOBCUCCTBO. CormacHo 3TUM JJICreggaM, HECUHACThEC
YyJJOM HE KOCHYJOCH JIMIIb HEOONBIIOTO YHCIS JIOJCH, KOTOpble CMOTJIM CHOBAa 3acCElUTh
IMJIaHCTY. OTH BLDKUBIIIHE pacCKa3biBaJIM U ICPCCKA3bIBAJIN JICTCHIBI 06 OrpOMHOM HECHACTHLC U
nepegaBaid X cCBOUM noromMkaMm. CaMoe Ba)KHOE, YTO 3THU JIOJIU HE ObUIH MPOCTO BEDKUBIIUMU
— OHHU GBIJII/I " CBUACTCIIAIMU, U UX pacCCKa3bl NCPCAAOT MHOTHUEC ACTAIN «COGBITI/IH», KOTOPELIC
MBI MOXKEM MOATBEPAUTH TBEPABIMU HAYYHBIMHU J0KA3aTEIbCTBAMU,

«KoMOMHUPYs» JIETEHIIbI ¢ HAYYHO IOJTBEP)KICHHBIMU CBHJICTEIHCTBAMH, MBI C€iiYac MMeEeM
JIOBOJIbHO TIOJIHYIO KapTHHY TOTO, YTO MPOU30HUIO. DTa KapTHHA, OJHAKO, O CHUX IOp
YTOUHSETCS B JETAISIX M, 0€3 COMHEHHUsI, KO€ B UeM OHa HEe COBCeM BepHa. HecMoTps Ha 3T0, MBI
TyMaeM, YTO OOJBIIMHCTBO MOAPOOHOCTEH SBISIFOTCS TOYHBIMH, IPUYEM CBUJETEIIHCTBA
MOATBEPXKIAIOT ApYr Apyra. MHOroe Ham eIe He SICHO, TaK YTO MOWCKH M aHaju3 OOJIBIIETrO
YyuCia CBUACTENbCTB JJIs1 CO3[JaHUs MMOJTHOM KapTUHBI MOTYT 3aHSATH T'O/bI.

B cnenyromem pasznene KHUTM Mbl IPEACTaBIsIEM OOLIYI0 KapTUHY KaTracTpodsl Takoi, Kakou
oHa npencrasisierca. Kak Bel yBuaute, Bpems ucropuu ¢ 41 Teicsiun mo 13 Teicau neT Hazan
OBbUIO MOMCTUHE BPEMEHEM UCTIBITAHUHN JIBJIOM U IIJIAMEHEM.

Yactp BTOpast
['maBHOE cOOBITHE
11. Yro npounzonuio Ha camoM aeine?

KOCMMNYECKAA KATACTPODA

Crnenyrolas HCTOPHUSI OCHOBBIBAETCS HAa CBUJIETENNbCTBAX, KOTOpBIe onucanbl B Yactu 1. MHorue
JeTadd B3SThl U3 ONUCAaHMM >KEPTB aTOMHOW OomMOapaupoBKH XHPOCUMBI, CBUIETEIbCTB
OTHOCHUTEJIBHO MCYE3HOBEHUS JUHO3aBPOB U JAHHBIX, ITOJIYYEHHBIX IIPU CTOJIKHOBEHUH KOMETBI
Hlymeiikepa-Jleen ¢ HOnwurepom, OcTampHOE SBISETCS OCHOBAaHHBIMM Ha  (hakTax
Pa3MBIIIICHUSAMH, IIOCKOJIBKY y HAC HET BCEX OTBETOB Ha BOIPOC, 4TO mpousonuro. OmHako B
L[€JIOM UCTOPHS UMEET JOCTOBEPHBINA BUJL.



(ABTOpCKOE 3aMmedaHue: Janee WUAET SPKOe OINKMCaHUE HEBOOOpa3MMON KOCMHYECKOH
karactpodbl. Ecnu Bbl XOoTHTE H30€kKaTh HEMPUITHBIX TOAPOOHOCTEH, TO MOXKETE IMPOCTO
nepenTy K 0030py TJIABHBIX COOBITHI B KOHIIE ATOM TJIaBHI. )

41 TBICAYA JIET HA3A]
Bcenbika paguanuu

B I0ro-Bocrounoii A3uu ObUT TEIUIBIN BeYep, CIMIIKOM TEIUIbIN, YTOOBI pa3Kuratb KOcTep, HO
IUIEMST PA30XKIJIO OTOHb, YTOOBI 3@KapUTh ABYX OJIEHEH, KOTOpBIE OBLIM YOUTBHI 3TUM YTPOM. Y
BXOJIa B MELIEPY y MOJHOXKHUS TOPBl YaCTh JIOACH pacTIHYIUCH MPSIMO Ha KaMEHHCTOH 3eMIIe;
IpyTHe K€ JApeMaid, OXHUaas, Korja muma Oydaer roroBa. Bce ObuiM ycTanbpIMu: MOWMAaB
YKUBOTHBIX, OXOTHUKHU MTOTOM HECJIH UX HECKOJIbKO JAECATKOB MUJIb.

BHe3anHo BbICOKO B HeOe, 0e33By4HO B30opBajach 3Be3fa. KosoccanbHasi BCIIBIIIKA 3aMl0JIHUIA
Bce He0O, CBepKas sipue, YyeM MoJiHas JiyHa. HemenneHHO OYHYBIIMCH, HEKOTOPHIE OXOTHHUKH
BCKOYWJIM W CXBaTWJIM CBOM NUKU. McmyranHoe miuems ycTpemMuio Iyiaza B Hebo, rae
OCJICTINTENbHBIM CBET TO YBEIMUYUBAICA, TO YyMeHbmancs. CrtaB Oomnbiie JlyHbl, 3Be3na
BbIOpachIBajla CBEPKAIOIIME OCTPHsI pa3HbIX LIBETOB BO BCE HampabieHUsAX. [lepen oXxoTHUKaMH
BO3HMK CTPAaHHBIA BEYEPHMHM IE€HW3aX, 3&JIUTHIA MEPLAIOIIMM CBETOM, OT KOTOPOrO TEHH
JBUTAJINCH, IUIBIIM U CIMBAJINCH, CIOBHO 3JIbIE JYXH, KpaayllHecs cpedu KycToB. B crpaxe
OXOTHHUKH MOMSATHIIUCH K CBOEM yOSXKHUIITY.

Jlyun OT 3Be31bl MOBIUSUIM HA KUCIOPOJ aTMOC(epbl — CO3AAJIH O030H, KOTOPBIA HAIOJIHUII
BO3/JyX CBOMM XapaKTEPHBIM €KUM 3aIlaXxOM, KaK I10CJI€ CUJIBHOM TPO3BI.

CrankuBasicb ¢ aTOMaMH aTMOC(epbl ITOYTH CO CBETOBOM CKOPOCTHIO, JIyYd pajualliy MPUBEIH
K TOSBJICHUIO 4YacTHUIl, KOTOpPBIC 3alOJIHIIN aTrMocdepy CTPaHHBIMH O3JIEKTPHYECKUMHU
apdexramu. Ha neGe Han FOro-BocrouHoit A3zumeil 3aropeiricb MHOTOYHMCIICHHBIE «CEBEpHBIE
CHSIHUS», CO37aBasi HeBHAaHHOe 3penumie. [loutn GecnpepblBHO OT OfHOTO 00NaKka K JPyroMy
YCTPEMJISUTUCH MOJIHUU. Bypst irymerna mo4tu He npeKkpamiasch.

OHBITHI:IG BOHWHBI ITIJICMCHU BCManI/IBaJII/ICI: B 3aJIUTOC BHCKTpI/I‘ICCKI/IMI/I BCIIBIIIIKaAMH H660 B
MOMCKAaX UCTOYHUKA yrpO3bl, HO HE BUJIETH Bpara. ICTUHHYIO yrpo3y OHU YBUIETh M HE MOTJIH.
W onun 6butn 6€33aIMUTHBI TPOTUB Hee. 3a JeCITh CEKYH MOIIHbIM MOTOK paJualiiy MPOH3UI UX
Telna M MO3T, U JUIT MHOTHX STOr0 OKa3ajoch 0ojiee YeM JOCTaTOYHO: HECKOJBKO YEIOBEK CO
CTOHAMH yIaJy Ha 3eMJII0, APYrHe ObICTPO OTTAIMIN YIIaBIINX B YOEXKHILE, HO HU OAMH U3 HUX
HE BBDKWI. Bce, KTO ObLTM BHE MEMIEPHI, YCTPEMUIUCH K YKPBITHIO, HO OOJIBITUHCTBY M3 HHUX
TOXKE TMPEACTOSI0 ObICTpO yMepeThb. CHaciuch TONBKO T€, KTO HE BBIXOIWIM M3 IEHIEPHI,
3alIUTUBILIECH UX OT MPAMOTO BO3ICHCTBHS B30PBABIICUCS 3BE3/IbI.

ITocnencTBus

[Tocne mepBOHaYanbHON BCIBIIIKU CBET OCTABAJICS SAPKUM €IIE HECKOJBKO Helenb. B nHeBHOE
BpEMs €0 MOXKHO OBLIO BHJIETh HA MPOTSKEHUH IIECTH MECSIIEB, 3BE3/1a BHITIIsAIEIA HAa HEOE KaK
BTOpOE coNlHIIe Wiu JiyHa. Korma cBepxHOBas WM JIyHA TOSBISUIUCH BMECTe, Bedep ObLI
HEOOBIYHBIM: 3eMJIsI ObLJIa 3AJTMTa CBETOM, CJIOBHO Ha PacCBETE, KOTOPHI HUKOT/IA HE KOHYAJICS.
[Ipouwno MHOTO JET, MOKA CBET 3BE3/1bl YMEHBIIIMIICS.

Nmnynbe paauanuu ObUT KOPOTKHM, HO ero 3(hQexTsl uMenu aoirue mocieAcTus. EBpoma,
Adpuka U AMEpUKH HE TOJBEPIJIMCH MPAMOMY H3IyYEHHUIO CBEPXHOBOW M BO3ACHCTBHUIO
pamuanuu. Onnako B FOro-Boctounoil A3um v ABCTpaiuu MOUIHBIE JIYYU MPOHU3AIU JIUCThS



JEPEeBbEB W JIIOJICH, YOWIM KUBOTHBIX — WJIM 3aCTaBUIM UX OOJIETh — W HAHECIH YPOH
pactutenbHOCTH. [Tocie 3Toro Temmneparypa yBeJIndmiIach (4T0O MPUHECIO HOBBIE TPYIHOCTH IS
BBDKUBIINX). Ha oOImMIMpHBIX MIomaasx ABCTpalid PacTUTEIBHOCTh MCYe3a WM mpuodperna
KOpUYHEBBIM 1BeT. YacTo OypM ¢ MOJHMSIMH M TIOKapamu Oe3ynepkHO OylieBaau Ha
NyCTHIHHBIX 3emisix. [lomMmumo oOpa3oBaHUst O30HA, IJIy4d pagualdid  CIIOCOOCTBOBAIIU
(OPMHUPOBAHUIO HUTPATOB U CO3JAHHIO «BAPEBa» M3 APYTUX XUMUYCCKUX COCTMHCHUMN, KOTOPBIC
noMHSIUCH B HE00. Tak uro Gonbmias yacte ABctpanuu u FOro-Boctounas A3usi ObUIH 1OJITO
MOKPBITHI TEMHBIM CMOTOM M KOPHUYHEBBIM «XHMHUYCCKHM)» TYMaHOM.

Jlis MHOTHX >KMBOTHBIX pajJuallvs oKa3ajiach CMEpTEIbHOM, HO Cyap0a TeX HEMHOTHX, YTO
BBDKUITM, ObUla He Jy4iie. MHOrMe MOruOiM OT HEeIOCTaTKa MHINKW, U B CKOPOM BpPEMEHU
KpyIHEHUIINe >KUBOTHbIE ABCTpPaJIMM HCYE3JIM, BKIIOYas TUTAHTCKUX KEHTypy M OOJIbIIUX,
MOXOXKUX Ha MEJBEACH KUBOTHBIX O] Ha3BaHUEM BOMOAThl. Ha MeNKuX KUBOTHBIX paauaius
MOBJIMSAJIA TOXK€ MHOTHE BUIBl SLIEPULl, 3MEW, pbIO, MTHUIl JISATyIIeK Hcuye3nu Hascerga. llo
ABCTpanuu CIOBHO MPOLIET MOp, U KO BPEMEHH, KOTJla OH 3aBEPIIUJICS, MOYTH HU OJHO W3
BBDKUBILUX KUBOTHBIX HE BECUJIO OOJIbIIIE HECKOIBKUX COTEH (PYHTOB.

OcraBmuecs JIOAU TOXE OKAa3aJUCh B TSHKEJIOM MOJIOKEHUU. B mepBble Henento-IBe y HHUX
HAYaJUCh CHUMIITOMBI OT BO3JCWCTBHUS paJUAIllMU: TOIIHOTA, TOTEps AammneTuTa, amaTus |
oOnbiceHne. YUCIEHHOCTh HAceNeHHs PE3KO YHaua, IOCKOJIbKY BO3pPOCIO KOJIUYECTBO
OECIUTOTHBIX KEHIIWH, a TAKXKE POXKIATIOCh MHOTO T€HETHYECKHUX YPOJIOB.

BoNbIIMHCTBO MYTaHTOB HE JaBajlo IOTOMCTBA, U CPeau HUX Oblia BbICOKas cMepTHOCTh. Ho
ObUIM U TIOJIOKUTENbHBIE MyTaluu. Bo BpeMs 3Toil BeMUKOW KaTtacTpogbl BBDKUBIIME JOIAM
IOJY4YUJIM HOBBIE BapHallUd T'€HOB, U C TOTO BPEMEHHU 4YEJIOBEYECKMH MO3r cTay, OoJjblie.
[TocTeneHHO Ha MPOTSHKEHUHU THICAY JIET Hayall HAOUpaTh TEMI MPOTpecc MOSBUIMCH CIOXKHAS
peub, HOBbIE CIIOCOOBI OXOThI, UCKYCCTBO, B TOM UHCIIE U MYy3bIKa.

OT0o OBUIO TakKe BpeMs YCHIMBAIOIMIMXCA KOCMHMYECKHUX YyAapoB. MVMmynbchl panuanuu
3aCTaBJIsIJIN CBCTUTHCA KOMCETBI W aCTCPOUJIbL CoJIHEYHON CHCTEMEBI. OTa paaranud HOpOfI
OKa3bIBalach JOCTATOYHO CHJIBHOM, JUIsi TOTO 4YTOOBI HCHApUTh HEKOTOPOE KOJIUYECTBO
XOJIOJHOro BEHICCTBA IIIIAHCT. Kor;[a ra3bl MOKHJAJIX IMOBCPXHOCTb THUIAHTCKUX IUJIAHCT U
acTepouI0OB, OHMU TOpoH mpecekanu opouty 3emnu. Co BpemeHeM 3emis U JIyHa cTtamu CHIIBHO
CTpagaTh OT BO3PACTAIOIIETO BIUSHUS «OOMOApIUPOBKU» M3 KOCMOCA. 3aTeM, Yepe3 ThICSUU
JeT, BO3JEHCTBHE M3 KOcMoca ociabio, ¥ YCiIoBHS Ha 3emiie MEMJIEHHO BEpHYJIUCh K
HOopManbHBIM. Ho 3T0 OBLIO HE HaOIITO.

34 ThICSYU JIET HA3AJ]
VY napHas BoiHa

B orinune oT mepBOHaYaIbHOrO B3PbIBA CBEPXHOBOM, MPHUXO]] MEPBOM yIAapHOW BOJIHBI OT HEE
ocraiics Ha 3emiie He3aMEeYeHHbIM. B HeOe He ObUIO HU BCHBIMEK, HH «(eiepBepKOB»y —
HUYEro, 4Tto OBl «0OBsABWIO» 00 ynmapHOi BosiHe. Ho korma oHa mojomnia K TpaHUIIAM
ConHeuHOM cucTeMbl, Ha HeOe BCE JKe MOSIBUIIMCH HEKOTOPhIC MTPU3HAKU TPSIYIIEH KaTacTpOdBbI.

B CeepHoM nosymapuu J1t01d MOTJIM 3aMETUTh OOJIbIIIE «ITAAIONIUX 3BE3/1». DTU 3B€3/bl ObUIN
pe3yabTaTOM IMOTOKAa KOCMHYECKOTO ele3a, a TakKe TpaHyll, OoraTbIX >KeJIe30M, TUTAaHOM,
PaaMOaKTHBHBIMU TOPHEM, KalMEeM U ypaHoM. JIroau Ha 3eMie BOCIPHUHSUIN MAaJaloIUe 3BE3/IbI
KaK IUI0XOH MpU3HaK — U OHU ObUIH TpaBbl. [10TOK yacTUIl HOBpEeIMII CIIOM 030HA, U XOTS HUKTO
Ha 3emJie 3TOr0 HE 3aMETHUJI, YPOBHU BPEIOHOCHOM paJualliy Ha4aJid Bo3pactath. Co BpeMeHeEM



yAbTPa(UONETOBBI CBET M BO3POCIIMN YpPOBEHb OECIIYMHBIX KOCMHUYECKHX JIyded crai
KaJIeYUTh PACTEHUs U KHUBOTHBIX, 0COOEHHO CJIA0bIX.

BpeMs oT BpemeHu o0iaka, JBUTAIONIMECS CO CKOPOCTBIO OOJIbIIIE CBETOBOH, BHIOpAchIBAIM
HOBBIC MOTOKM KOMET M acTepPOHJIOB, KOTOPBIE BMECTE C MBUIbI0 U KPYIMHBIMU YacTULIAMHU
CTAJIKUBAIIUCH ¢ 3eMJyiel Ha OOJIBIION CKOPOCTH. BOJIBITMHCTBO Maamumx Ha 3eMITI0 00BEKTOB
UMEJIO Mallble pa3Mephl W HE MPUHOCUIIO OONBIIOrO yiiepOa, HO WHOrAa OOBEKTH ObLIN
JIOCTaTOYHO OOJBIIMMU. YTIaB Ha 3€MJII0, B OK€aHbl, Ha JIEASHbIC IIANKH, OHU C OOJIBIION CUITON
B3pBIBAIMCH, pa30OpaceiBas BOKPYr ce0s C OOJBIIOW CKOPOCTBIO MHKPOCKOIUYECKYIO
«IIparHeIby», KOTopas Heclla TMOeslb KUBOTHBIM, PACTeHUSIM U JoAsM. MHoraa moToku 3THX
YacTHIl yOUBAIIM IEJIbIE CTaJa MaMOHTOB, OM30HOB M Jiomajei. JleTsamme 9acTuibl coaepxanu
TSDKEJIbIe METAJUIbl U PaJHOaKTUBHBIC 3JIEMEHTHI, TaK YTO HEKOTOPHIE BHJIbI KUBOTHBIX CTallU
CTpagaTh OT pajgualii W OTPaBJICHHS TsHKETbIMA MeTauilaMu. Hawancs BTOpoil 3ram
MCYE3HOBEHHUS KPYIHBIX )KUBOTHBIX.

16—13 TBICAY JIET HA3A /L
IToTok yacTur

Korna BrOpasi BomHa OT cBepXxHOBOM nonuia 10 Hamed ColHeuHOM cucTeMbl 16 ThICSY JIeT
Ha3aJ, €e BO3JIEHCTBUE OKa3aj0Ch MO OOJIbIIEH YacTH Jierdye MepBBIX ABYX BOJIH — IMOJ00HBIM
BETPY C IBLIBIO, — HO 3TOT0 BO3ACHCTBHSI OKA3aJIOCh JOCTATOYHO, YTOOBI THTAHTCKUE KOMETHI
U3MEHUIIM CBOU OpOuTHL. HekoTophle M3 3TUX TUTaHTOB U30 JIbJla U MbUIM CTalH MOIXOAUTH
ommxe k ConHily, nepecekas opouty 3emum. OHM UMM TUIOTHOCTh HE OOJbIIE TIOTHOCTH
TOJIbKO YTO BBIMABILErO CHETa, TeM He MeHee ObLIM Aaneko He 0e300uanbl. Co BpeMeHeM, Moj
BIUSHUEM TNpUTsDKeHUsT COIHIIA, HEKOTOPHIE M3 3TUX OTPOMHBIX INAPOB MBUIM HAMPABUIHCH
npsMo K 3emuie co ckopocthio 70 000 Muiib B Hac.

OnHOBpeMEHHO K 3emyie MPUOIMKaIoCh 00JaKO OT CBEPXHOBOM, KOTOPOE HMMENIO CI0KHOE
cTpoeHue. B Hem OBUITM CMEPTOHOCHBIE KAMHU — TBEPJble CKOIUICHHS, KOTOPBIE COOpAINCh
BMECTE U3-3a c1aboro, HO MOCTOSIHHOTO JeicTBUs rpaBuTalu. Hekoropeie 00pa3oBaHust UMeNn
IJIOTHOCTh MCHBIIC IIJIOTHOCTU CHEra, HO COCTAaBJIAJIM MHOI'O MWJIb B IOIICPCUHUKE. Takux
o0Opa3oBaHuil ObUTM AECATKH THICSY, U MHOTHE U3 HUX HANpaBJISUIMCh MIPSAMO K Halle MiaHeTe.

CTOJIKHOBEHIE

[IpuMepHO B MOII€HDb XOJOAHBIM JHEM B KOHIIE 3UMBI MPUMEPHO 13 ThICSAY JIET Ha3aj I0KUHA
OJIETHIX B HIKYphl OXOTHHUKOB 3IMOXHM KJIOBHC OECHIYMHO JBUTANach IO JEASHBIM IMPOCTOpaM
amepukanckoro Cpennero 3anazaa. [laneko Ha ceBepe Ha MOJIMUIM BO3BBIIIANICS BBEPX YTEC U3
CHUHE-3€JIEHOTO JbJa. BOKpYr mnpocTHpaiuch MHOTOYUCIEHHBIE JIBIUHBI, 3aTPyAHSBIINE
JIBUKEHHUE.

JUis 5 TUX MHJICHIIEB MaNeoauTa XU3Hb ObUIa TPYIHOW — OKOJIO Kpas JEeIHUKA, TI€ XOJOHbIE
CUJIbHBIC BCTPBI BBLJIKM HAJ| 3eMJIel U A€ BbDKUBAJIU TOJBKO CaMbIC yCTOﬁ‘-IHBBIG BHUIbI paCTeHI/Iﬁ
U OJKUBOTHBIX. 3]I€Ch POCIH TOJBKO PEIKHUE COCHBI, MEXAY KOTOPBIMH TPOOUBAIUCH Ha
HEOOJIPIIMX y4YacTKaxX MXHM, JHIIAHHUKM M MOpPO30YCTOHUYMBBIE TpaBbl. Menkue, MOKPBITHIE
JBJIOM JY)KH M 03epa ObutH pa30pocaHbl MO Bcel MecTHOcTH. Hebombimme craga MamMOHTOB
MacjIuCh Ha OTKPBITBIX HaCT6I/IH_IaX, a MaCTOAOHThI 6pOI[I/IJ'II/I B pCAKHX JICCax. BMmecTe ¢ HUMH B
STOW MECTHOCTH BOJMIIUCH OTPOMHBIC XUIITHUKH — Cca0Jie3yOble TUTPBI U CTa 3JI00HBIX BOJIKOB.

«JIronn», — Tak OHM ceOs Ha3bIBAIH, — COOMPAIMCH TaM, TJe MOTIU HaiWTu numty. [To Gonpmei
JaCTu OHH OXOTHJIIMCHh Ha MCIIKHUX JXHWBOTHBIX, HO HHOT'Ja 3a6I/IBa.HI/I MaMOHTOB. B TOT ACHb



IUIeMsi He IyMajio 0 MaMOHTax. Jltoael TpeBOXKUIIO TO, 4TO OHU BUAEIH B HeOe. Ha mpoTsokeHnn
IOCJICAHUX [THEH HECKOJIBKO 3BE€3J]l YBEIMYMBAIUCH B pa3Mepax U CTAaHOBWINCH spdY€; B KOHILE
KOHIIOB MX CTajJ0 BUJHO M B JHEBHOE Bpems. B 00s3aHHOCTH IIaMaHa IJIEMEHH BXOIHIIO
TIIAaTeJIbHOE HaOJIIOAEHUE 3a 3Be3laMH (OH ONpENeNsl 3HAaKW, IMOKa3bIBAIOIIUE W3MEHEHMs
Iorojpl), HO OH HHUKOrZa He BuAen Takux 3Be3n Illaman He cuuTam 3TO  JOOpPHIM
Mpea3HaMEHOBAaHKUEM, U OH OBLI IpaB. Mup ObUT HA TOpOTE OOJIBIINX U3MEHEHHH.

BckpukHyB B TpeBore, OJWH M3 MHACHIEB MOKa3ajd TPACYIIMMCS MajbllEM Ha JIYHHBIA CEpIl.
Korna Bcs rpymma ocTaHOBWIJIACH M MOCMOTpeNia Ha He0O, OTPOMHBIN OecIIyMHBIH OTHEHHBIH
map 3akpbul co0oit yacth JIyHbl. B3phIB ObIT KOPOTKUI, HO CHIIBHBIN, YOSKIEHHBIE B TOM, YTO
3TO OOTrM pa3rHEBAIMCh, MYXYMHBI U KCHIIUHBI MOCIHEIIHO MOOEXKalu K YKPBITHIO, KOTOPOE
MPEACTABIUIO COOOU psii HEOONBIMX TEIIep, BBIJOJOICHHBIX B CKaje. DTO ObUT MPaBUIbHBINA
BBIOOpP, KOTOPBIH cIac JIro/iel OT caMoro Xyamero. B 3ToT MOMEHT camasi rycras 4yacTb o0Jiaka
KaMHEN W MbUIM OT KOMETHl Hadajla MPOXOAUTh MUMO 3€MJH, IBUrasich ¢ ceBepa. OrpomHoe
00JIaKO0 M3 KOCMHUYECKHMX Ten ynapuiao mo Ommwkadmmm k Conuny tutaHeram ColHEUHOM
cucreMbl. KoHe4HO, miemMsi He MOTJIO BUJETh, KAK OTPOMHBIE B3PBIBBI IPOKATUIMCH IO Mapcy,
Benepe u gpyrum miuaHeTam U ux crnyTHUKaM. OHH IPOJOJIKAINCh MHOTHE YaCHl.

B 310 e BpeMsi THraHTCKHE KOCMHUYECKHE CKOIUICHHUS MbUIM O€33BYYHO MaJaid Ha OTHEHHOE
teno ConHila, U cpa3y Ha HEM MOJHSJINCH OrPOMHBIE «TPUOBI» COJTHEUHBIX BCIIBIIIEK,
HEKOTOpbIe W3 KOTOPBIX ObLIM oOpamieHsl K 3emie. He mponuio m HECKONbKO MHHYT, Kak
COJIHEYHBIE YacTHUIIBI OOJBIIOW B3HEPIUU JOCTHIJIIM BBICOKHX CIIOEB aTMoc(ephl, MOpPOIUB
HepeIUBAIOIIEECs «CEBEPHOE CUSHUE) 110 BCEMY JHEBHOMY HEOY.

[Ilaman HUKOTJA HE BUIEH MOJOOHBIX HEOECHBIX 3HAKOB paHbiie. OH TBITAICS CIPABUTHCS C
pacTYIIMM CTpaxoM, HO TMOHHMAJ, YTO MPOUCXOJUT YTO-TO ykacHoe. [loka muieMs B cTpaxe
3a0WJIOCh B TICIIEPY, OH IOCIENIHO MPOWU3HOCHJI 3aKJIMHAHUS, IBITasICh YMUJIOCTUBUTL THEB
00roB, HO OBLIO CIUIIKOM IO3/HO.

OnuH U3 4ICHOB IUIEMEHU, KOTOPBIM HAXOJWJICS OKOJIO BBIXOAA, BCKPUKHYJI OT y)Kaca u
MOTISITUIICS Ha3aj, cIOBHO Kpab. [Ipu 3TOM OH MOCTOSIHHO MOKa3bIBajl MajblieM Ha He0O, I/l OT
OJIHOTO TOPU30HTA JI0 JIPYTOro BHITSIHYJIACh ILIETh W3 MHOXKECTBA CBEPKAIOMINX OEN0-roy0bhIxX
KoMeT. Pa3ropasice Bce cuiibHEE ¢ KaKJIOW CEKYHJI0M, OHM BOPBAJIUCh B arMocdepy, mpuyem
KaXKIasi U3 HUX ropena spue, uem conHie. OnHa «mbuieBas» komera Obiia 6omnbine 300 Mub B
MIUPHUHY, APYTHe — HEMHOTUM MeHbie. Camblii OONBIION 3JI0BEIINN OTHEHHBIN Map ObLT Tak
OCIICMIUTENIEH, YTO Ha HEro HEBO3MOXHO ObLIO CcMOTpeTh. OTONECKH OT HEro OBICTPO
nepeMenairch Mo Meuepe, Npu 3TOM TeHU OT JItoJiel M3rudanuch Ha OHE CKAUCTOW CTEHBI,
CJIOBHO MbsIHBIE TAHILIOPBHI.

Harpersie 10 OrpoMHBIX TeMmIiepaTyp MpU MPOXOXKACHUU depe3 arMocdepy, CMEPTOHOCHBIC
MOTOKH Pa30pBAIUCH Ha THICSYM OCKOJIKOB U NMPEBPATHIIMCH B oOJsiaka nbutd. HeGonpime Kycku
pasieTanuch BBHICOKO B aTMocdepe, MHOTO pa3 JAETOHUPYS M OKpalIuBas HeOO B OpaH)KEBbIM U
KpacHBIN IIBETA JI0 cCaMOro ropu3oHTa. M3 memepsl He ObII0 BUAHO, Kak camasi O0JbIlas KoMeTa
ylapuiach B JISAHHUK B pailoHe ['y/30HOBa 3a/liBa U HEMEJUICHHO IpoJieiaja B HEM T'MIaHTCKOe
orBepctre. [Ipombi0 HECKOIBKO MIHOBEHUM, M JPYrM€ KOMETHI B30OpPBAJIUCH HAJl 03€pPOM
Muuuran, cepepHori 4acThio Kanaawl, Cubupbio u EBpOION; KaXIblii KOHTHHEHT TOJYYHII
HpSAMEBIE YAapBL.

SIpkue BCIBIIIKK OJIM3KUX B3PHIBOB Ha BPEMs OCIECIMIN HEKOTOPBIX JIIOACH miieMeHu. pyrue
CIWJIBHO 3aKMYpPWJIHMCh, HO Ja)XX€ MpU ATOM OecHomaiHbId CBET >Ker UM ria3a. Hekotopsie
3aKpbUIM JIMIIO0 PYKamMH, HO CBET MPOH3WI UX IUIOTh, JieJasi BUAUMBIMU OYEPTAHMUSI KOCTEH Ha
pykax. BOJIBIIMHCTBO HIOJEH COTHYJIMCh M YTKHYJIM TOJIOBBI B 3€MJIIO B HAAEKIE, YTO



BBI3BIBAIOIIECe OOJIb CBEUCHHE MPEKPATUTCS, HO UX KOXKa Hadalla MOKPBIBATHCS BOJIIBIPSIMU OT
WHTCHCUBHOTO CBETa M CWJIBHOTO jkapa. JIroaum mocrenrHo OpOoCWIIMCh HATATHBATh Ha ceOs
OJIeXk Ty, BO30YKIEHHO 00OpMOYa MOJIUTBEI pACCEPKEHHBIM Ooram.

Korpma npumnia ynapHas BoJHA, 3eMJIsS CHUIBHO 3aTpsClach; 3TO MPOJIOJDKAIOCH Ooyiee AecsTH
MuHYT. KaMHM KaTWIMCh MO MOJISAM, CTAJKUBAsCh C BBICTYIMAIOIIMMU CKallaMH, Majail BHU3 Y
BXOJla B memepy. Hekoropsle moau Kpuyaid OoT 00NMM — KaMHH NomNajand B HUX. JlepeBbs
BOKPYTI' paCKauyMBAJIMCh C TAKOW CHJION, YTO HEKOTOpbIe M3 HUX Nanainu. [lo Bcell kaMeHHCTOM
MIOBEPXHOCTH 3E€MJIM OTKPHIBAIUCH KOPOTKHE Y3KHE paccenuHbl. OOiaka JpIMa 3aTpyIHSIIH
neixanue. Jlroau npukuManucey Apyr K APYry, yBEpeHHbIE, YTO HACTaJl UX CMEPTHBIN Yac.

B3pbiBHas BosIHA U MY3BIpH

He npomnuio U HECKONBKO CEKYHJ MOCJIE CTOJKHOBEHHS, KaK PE3KUH MOpPHIB PACKAJICHHOTO
BO3JIyXa JABUHYJICS BIIEpea co CKOpocThio Oosiee yeM 1000 muib B wac. OH mpobexan mo 3emiie,
BBIPBIBAsA ACPCBbA M IOAHMMAsA HMX B BO3AYX, OTPbIBASA KaMHHU OT CKaJl, CXKHUIrasd paCTCHHA,
KUBOTHBIX U 3eMiIt0. OT HEro crnaciuch TOJBKO TE€, KTO CHPSTAIUCh MOJA 3eMJied, B BOJE, 3a
XO0JIMaMH HJIM BHYTPU KaKOFO-HI/IGyI[I: Kuiauuia. Muimonsl HeCUYacTHBIX JKUBOTHBIX OCTAJIMCh
JIeKaTh MEPTBBIMU Ha OTKPBITON MECTHOCTH.

XOoTs K MOMEHTY, KOrJa MOpbIB MpOIIeNT HaJ HHACHCKUM IUIEMEHEM, OH YK€ 3aMeJlIHII
CKOpOCTh, OJJHAKO OHa OblIa B 4YEThIpe paza Oosblie, yeM y TopHano. OH coTpsical 3eMilo,
noo0Ho 3emierpsiceHuto. OTHEHHBbIE MECOK M KaMHU 3a0pocaiu CTeHbl UX YKpbITusa. Kamuu
PHUKOILIETOM OTCKAaKHBAJIU OT CTEH, MOJOOHO MyJsiM. 3a HECKOJBKO CEKYH]| JETALIHEe KaMHH
HaCBIMAJINCh OOJIBIIUM CJIOEM Ha BHEITHEH Y4acTH Mellephl, HOYTH 3aKPbIB BXOA. ITO, BO3MOXKHO,
CIIacJIO UX KHU3HU.

OI‘pOMHa}I SHEPTHUd OT MHOTI'OYHCJICHHBIX CTOJIKHOBEHUU MpUBCJIa K MOSABJICHUIO II0 BCCMY
ceBepy CeBepHoil Amepuku W EBpombl compukacaroniuxcsi aTMOC(EpHBIX Iy3bIpel, BHYTpH
KOTOPBIX HE OBLI0O HOPMAJIBHOTO aTMOC(HEPHOr0 BO3AyXa. DTO MPUBEIO K HOBBIM JKEPTBAM.
ITocne Toro, kak Kpail Takoro my3bIpsi MPOLIET HaJ TPyNnoil MHAEHIIEB 3MOXU KJIOBHUC, BETEP
CTUX, a JABJICHUC BO3JyXa OIYTUMO YIIAJIO, OTYETO AbIIATL MPUXOJUIIOCH C 60.HBLHI/IM TPYyAOM.
COuBIINCH B OTJAJIEHHOM YacTH MELIEPHI, JIIOAH JKaJHO XBaTadd PTOM BO3JYX, IMOCKOJIBKY HX
TeNa CTpajaiy OT HeIOCTaTKa KUCIOPOAa, HO BO3IyX ObLI pacKaJCHHBINH U 00KHUTaN UX JIETKHUE.

N3-3a Takux my3pipeit 3emis ObUIa JUIIEHA 3aIIUTHOTO CJIOS aTMOc(dephl U Tomnajiga BO BIACTh
najaonmx Ha Hee yacTil. OrpOMHOM CHIIBI B3PbIB BBICBOOOAMI MeNbYallIie, CTPEMUTEIBHO
JeTsIIKEe BO BCEX HaNpaBlEeHUSX IpaHyibl. HekoTopble nposneTenu Haja 3eMiel, 4ToObl MonacTb
B JIEPEBbsl, PACTEHMs M JKUBOTHBIX; HEKOTOpBIE B3JIETAIM BBEPX, a IIOTOM IaJajid BHUS3.
[Tockonpky y 3eMiu MOUTH HE OBbLIO aTMOcdepbl, YTOObl UM MOMEIIaTh, IPaHyJIbl aJadu Bce
ObIcTpee U ObICTpee, CTANKUBAsCH ¢ 3eMIIel Ha CKOPOCTH B COTHM MMJIb B yac. B 310 ke Bpems
3eMiu JOCTUTIIM OOJIbIINE aTOMbI, BEIOpOLIEHHBIE TypOyaeHTHbIM CONHIIEM, U TaJlaKTUYECKHe
kocmuyeckue Jydu. C 60IbII0N CKOPOCTHIO OHU TPOH3MIIN Iy3bIpH. Paguanus 6ombapauposana
IUTAHETY.

VYberast k cBoel memepe, 4acTb OXOTHHKOB MOOPOCAIIM CBOM KOIbS, U HEBUIMMBIE YACTHUILIBI
IPOH3MIIM UX C INIYXUM 3BYKOM. MWIJTMOHBI MUKPOCKOIIMUYECKUX T'PaHYJl ¢ BBICOKOM CKOPOCTBIO
OCBINAJIM MOBEPXHOCTh CKal M NPOOMBANIM TOHKHE OTBEPCTUS B JIEpeBbAX. B 3TO e Bpems
MUKPOCKOIIMYECKUE CTPEMUTEIIBHO JIETSALIME YaCTUIBI IPOJIETENN HEBUAUMBIMU CKBO3b JIE€PEBbS
Y PacTEHUs, CPBIBast IMCTBY U BETKH — CJIOBHO CAMH JEMOHBI «OILIUIAIN» BCIO PACTUTEIBHOCTb.



Jlox1b M3 YacTHll OOpyIIMICS Ha MAMOHTOB U KPYIHBIX XKMBOTHBIX, KOTOPbIE HE MOTJIHM HAHTH
yKkpbITHE. HYacTulbl Nonajany B X OMBHU M POra, 3aCTpeBalIM INIYOOKO B MX IJa3ax U TeNax.
HexkoTtopsble )KMBOTHBIE B y)Kace 0OpaTHIIMCh B OETCTBO, B TO BpeMs KaK JPYrHe yrajau Ha MecTe,
HE M0J03PEBast 0 HEBUAUMBIX YaCTHUIIAX, KOTOPBIE UX OPA3HIIH.

[Tponio HEMHOrO BpeMeHHM; yAapHas BOJIHa Hayajla TepsATh CBOIO CHily M yracia. HexBatka,
BO3JyXa CTaja OIyIaTbcs MeHblne. [locKkonmbKy dYacTh aTMochepbl CO CTOPOHBI 3EMIIH,
MOJIBEpIIIeiics TYOUTETbHOMY BO3JIEHCTBUIO, CABUHYJAch Ha JPYryld CTOPOHY, OIpOMHbBIE
Iy3bIpU CTaJH JONAThCs, M3Bepras Oenblii pacKaJeHHBIM a3 W MbUIb CO CKOPOCTBHIO yparasa.
DTOT ra3 mpoHeccs Haj 3emiield W MOoAHsCS B Bo3ayx. OOiaka, OXOXkHE Ha KpacHO-Oypbie
IpuOBbl, MOCTENIEHHO PACTSIHYJINCh PABHOMEPHON MeENEHON Ha pacCcTOSIHUE B THICSYM MHIIb IO
BCeMY BepxHeMmy Kpato atmocdepsl. [lockonbky »Ta meneHa 3akpbuta ComHIle, B pailoHax
CTOJIKHOBEHHUS C KOMETOH HacTynulsia TbMa.

MotnHbIi oapeM raza B arMocepy yBIEK 3a cO00i MHOKECTBO YacTHUIl. B BEpXHHX CIOSX OHU
TEpsUId SHEPruio, mocie 4ero ycrpemMwinch K 3emie. Ilockoiabky OHUM Bce emie Obuin
pacKaJIeHHbIMH, 3TO TPHUAABAJIO WM OTHEHHBI OTTEHOK, MOXOXHMi Ha 1BerT JnaBbl. Korma
YaCTULbl NAJaJld Ha BCE €Ile ABIMAILIYIOCS 3€MJII0, OHM CHOBA €€ HarpeBajiu. B HEKOTOpBIX
MecTaX, Kyla OHHM yMalld, TemIepaTypa CHOBa OBICTPO TOMHSIACH HA JECATKH T'PayCoB.
[IpuzemiABIIMECS] HA BEPUIMHY KOHTMHEHTAJIBHOIO JIEAHMKA TOpsAYMe YaCTULBI IPOJEIbIBAINA
OTBEpPCTHUS B €r0 MOBEPXHOCTH U IJIABWIH JieJ. BHe3amHo Mmonxy4uBIIAE CBOOONY TaJbIE BOIBI
JBUHYJIUCH C JIEAHUKA BO BCEX HANPABIICHUSX.

[logpeM rasa w3 JONHYBIIMX Iy3bIpEdl NpPHUBEN K CTOJNb JK€ MOIIHOMY OIYCKAaHHMIO BHU3
XOJIOJJHOTO BO3/yXa ¢ OOJIBIIMX BBICOT, CO CKOPOCTbIO B COTHU MMJIb B 4ac. C Temmeparypoii,
npesblmaromield 150 rpagycos no @apeHrenTy, NOTOK BO3yXa yAapwicsa 0 3EMIIIO M pa3oLIesics
BO BCEX HAIPABICHMAX, 3aMOPaKMBasi B HECKOJIBKO CEKyHJ BCE, YTO BCTPEUAIOCh HA ITYTH.
HekoTtopble U3 XKUBOTHBIX, NEPEKUBIINX IEPBOE NOTPSACEHUE OT CUIIBHOIO jKapa M yIapHOU
BOJIHBI, 3aME€pP3JIM Ha MECTEe, B TO BpeMs Kak; JIpyrHe CMOIVIU MPOAEP>KaThCsl BCETO HECKOIBKO
MUHYT. BOMHCTBEHHBIN MOPBIB XOJOJHOTO BETpa MPEBPATUII IEPEBBS M PACTEHUS B KOJIOYHE
JelsAHbIe CTaTyW. bBBICTpble M3MEHEHHUs TeMIepaTypbl O3Ha4dalud TUOenb JUIsl MUJUIMOHOB
pacTeHuil 1 KUBOTHBIX — M 3TO eIlie ObLIO He BCe.

3emis 3aIpoiKajia U 3aropeiiacCb

CTONKHOBEHME U YAAapHbIE BOJHBI MPUBEIN K CHIBHBIM 3€MJIETPSICEHUSM HA BCEM NPOTSKEHUU
or Kasmdopuun no Kaponuwubl u mpoOyauiyd HECKONBKO CILIIMX ByJkaHOB W Mcmanauwm u
BI0Jb TuxookeaHcKoro mnoOepexbs. M3Beprasch ¢ O€mIeHOH CKOpPOCTBIO, OHU Hadald
BbIOpachIBaTh pPacKaJIEHHYIO JIaBy MO BCEil OKpYXaroliel MECTHOCTH, HAIOJHSA BO3AYX IMbUIbIO,
XKapoM M SIJIOBUTBIMH XMMHMYECKHMH BEIIECTBAMH: 3TO BHECIO CBOM «BKJIag» B U 0€3 TOToO
TOJICTBIN CIOW 00JIAKOB.

Bo3HHKIHM THICSYM OYaroB MOXapoB, TaM, e ObUIO JOCTAaTOYHO TOIIMBA, MHOTIa mOKaphl
pasropanuch ObICTPO, MOCKOIBbKY 3TOMY CIIOCOOCTBOBAIM CHIIbHBIE BETphl. bee BOKpyr — B ToM
YHUCJIe CyXOM OT 3UMHHMX 3aMOPO3KOB JIEC, — TOpEI0 HECKOJIbKO JHEH MOCiie CTOJKHOBEHUS C
koMmeTol. [lonroHsiemble BETpOM JIECHBIE MOXapbl BHIOpPACHIBAIM B BO3AYX SI3bIKM IUIAMEHU
I[JIPIHOﬁ B ThICAYHN (bYTOB, " 3TOT aa HECCA BIICPC/ I10 JICCY GBICTpee, YEeM OTHULBI U )KUBOTHBIC
Moriu yOexaTh. PeB mokapoB coTpsican 3eMiIto, CBHUPENBbI OTOHb pa3phiBal €€ TMOI00HO
60oM0aM, B3pBIBaJ CKalbl, KaK LIpAlHENIbHbIE I'paHAThl, M yCTpPauBal B3PBIBHI Iapa Tam, IJIe
BCTpeyan 3ajiefieHenble mpyabl U peku. Korga oroHs HakoHell yrac, mociie HET0 He OCTaloCh
MO4YTHU HUYCTO, KPOMC AbIMANIUXCA HEeU U APCBCCHOI'O YTIJId, MOKPBIBAIOIICTO BCC KOHTUHCHTHI.



Cropesmias TpaBa Oblla CMBITa CHJIBHBIMH JIOKISIMHU, CIIOBHO €€ W He Obuto. Vcde3 riaBHBIN
MCTOYHUK MUIIM MUJUIMOHOB MaMOHTOB, JIONIa IeH, BepOIIt010B U OU30HOB.

BSPBIB U KOHTUHCHTAJIBHBIC ITOXKApPbhl IMOJAHAINA OOINOJIHUTCIIBHBIC TOHHBI 30JIbI B aTMOC(l)epy,
3aTEMHHUB HE0O CIc Ooibiie. BMecte ¢ 3TUM IBUIbL ¢ MUJUIMOHAMHU TOHH OITACHBIX XUMHYECKUX
BE€IICCTB IIAHETHI IIOAHAJIaACh BBICOKO B HEOO — TOJILKO JJIs1 TOTO, YTOOBI OITYCTHUTHCA HA 3emiIio
nosaHee. B HCKOTOPBIX MECTAaxX BO3YyX OBLI HACTOJILKO TOKCUYHBIM, a KHCJIOpOJa OBLIO CTOJb
MaJio, 4TO XXU3Hb CTalia HEBO3MOKHOII.

MarguTHoOe 1oJie 3eMJIH cliadeeT

[TomyyuB THICSIUM yJapOB, MArHUTHOE TOJIE 3€MJIM Ha HEKOTOPOE BpeMsl 0caalIio, YTO 3aCTaBHIIO
MarHuTHBIE TOJIOCH OBICTPO TepeMmemarbcs mo TiaHeTe. CeBepHBI MAarHUTHBIA TIOJIOC HA
KOPOTKOE BpeMsi OCTUT IKBATOpa, 3aTeM BEpHYJCS Hazaj. 3emis craia Oojee MoJBepikeHa
BO3JEHCTBUIO KOCMUYECKUX JIyUYEH.

[Ipn M3MEHEHUSIX MarHUTHOTO TI0JIS )KUBOTHBIE, KOTOPBIE 110 HEMY OPHEHTHUPOBAJIHCH, TIOTEPSITH
3TY BO3MOXHOCTb. JIeCATKH ThICSIY Yepernax, KHTOB U OypbIX 1elb()UHOB BHIOPOCKUIINCH Ha Oeper
U moru0nmyu. MWUIMOHBI NTHI] CTPEMHIINCH YJIETETh OT B3PHIBOB, HO MEHSIOIIEECS MAarHUTHOE
10JIe «OPHEHTUPOBAJIO» UX B HEBEPHOM HAIPaBIICHUH, OTYETO OHU MOTHOANH.

BombapnupoBka CosHlla npojospKana MPUBOAUTH K MHOTOYHMCICHHBIM B3pbIBaM, KOTOpBIE
BbIOpachIBaJIM COJTHEUHYIO 3Hepruto Kk 3emse u JlyHe, ka3anoch, HECKOHYaEMbIMU MOTOKAMHU.
HOCKOJII:Ky MAarauMTHOC MOJIC 3allUIIalo TCICPb ropasago MCHbIIC, JKU3Hb Ha 3emiie GBIJ'Ia II04THu
YHUYTOXKEHA MOCTOSHHON CMEPTOHOCHOM COJTHEYHOM paJualyei.

«3anussl KaponuHen»

He npouwto u cekyHabl mociie TOro, Kak HUKHSISL 4YaCTh TMTAHTCKOM NMbUIEBOM KOMETHI yIajia B
apa6l ['yI30HOBA 3aMMBa U, MPEBPATUBIIMCH B Tap, ¢ OTPOMHOM CHJIOW B30pBaiach, pa3dopocan
OCKOJIKM BEpXHEW 4acTW MO BCEMY KOHTHMHEHTY. B 3TO e camoe MIHOBEHHE B3pPbHIB pa3opBall
npumepHo 200 000 kyOuWuyeckmx MWL JIETHWKA, pa3MeTaB JICASHBIC OCKOJKH B BO3JyXe Ha
OKpYyXaromieid MecTHOCcTU. To, 4TO MOMHSJIOCH B BO3AYX, OMYCTHJIOCH JOXJAEeM OOJOMKOB U
JeASHBIX TIIBIO Ha OonbIryto yacTh CeBepHO AMepuku, EBporbl u A3un.

Jltoau ¥ )KMBOTHBIE HA MHOTHE COTHU MUJIb B OKPYTe BUJENHU SPKOE 3aPEBO OT MHOTOUMCIICHHBIX
B3PHIBOB M YYBCTBOBAJIM COTpsAceHue 3emud. Te, KTO CMOTpenu BBEpX, BHUACIHU
NpUOIKAIONIMECS CKOIUIEHHUS OTPOMHBIX OOJIOMKOB, JIETSIIMX HAa HUX C JHEBHOro Heba B
MOJTHOW THUIITMHE — CMEPTOHOCHBIE KAMHHU JICTEIM HAMHOTO ObICTpEe CKOPOCTH 3BYKA.

He mpomio u HECKOJbKO MHUHYT, Kak MaccuBHBIC TbIObI ynanu Ha CeBepHyio u HOxHyIO
Kaponuny, a Takke Ha BCe BOCTOUHOE MOOEPEKbE, U B3OPBAIKCH, MOPOJAUB KPATEPhl «3AJIUBOB
Kaponunery. B HekoTOphIX palioHax Ha moOepekbe caMmbple OONbIIHE JeAsTHbIe OOMOBI CpaBHSIIH
C 36MJIEH IOYTHM BCE HaA OKPYXKAIOIIEW MECTHOCTHM Ha PACCTOSHUUM B COTHH MWIb. [lpyrue
TUTaHTCKHUE TJbIOBI, B30PBABIIMCH, CO3JAJIM KpaTepbl Ha MIMPOKUX mpoctopax HeGpackw,
Kanzaca, Texaca, Oxnaxombl, Apu3onsl 1 Hpro-Mekcuko. Uepe3 TpuauaTte MUHYT HEKOTOPBIE
KyckH Jipja ynaiau B Kamudopuun u Mekcuke, Ha pacctosinun 6onee uem B 2000 Muib oT MecTa
B3pbIBA.

Kycku npaa u TBepAbIX YacTUI] — KPYIHBIX U MEJIKMX — OOPYIIMIIMCH MTOYTH Ha KAXJIbI palioH
KOHTMHEHTAa OT ATnaHTHUKM N0 Tuxoro okeaHa m ot MekcukaHckoro 3anuBa 10 CeBepHOro
Jlenouroro okeana. I1ooOHBIN JOXKIb W30 JbJIa U KaMHEH MOKPBLI OOMBIIYI0 YacTh EBpoIibl 1



A3uHM, a B HEKOTOPBIX MecTax JoCcTUl ApKTHUKH U jiecoB FOxHON AMepuku; 10 ABCTpajuu OH HE
noren. [Toctpagano 6osee 0THON YETBEPTH TUIAHETHI.

[TpiieBbIE KOMETHI COJEpKajdd OOJIBIIOE KOJMYECTBO Yriiepona. MHOTOYHCIEHHBIE B3pbIBBI
CMEIIaIN yIJIepoJl ¢ BO3IYyXOM M TMOJHSUTH €0 BBICOKO B aTMocdepy, Mocie 4ero YriepoaHbie
HIapUKHU paszierenuch no Bcemy CeBepHomy mnomymapuio. Okpyskaiomiass MECTHOCTh Obuia
6yKBa.HBHO 3aChIllaHa MUJIJIMOHAMU TOHH MAJICHBKHUX KYCOYKOB YCPHOT'O CTCKJIA, YIJICPOAHBIX
chep U MenIKoOM yriaepoaHON NbUTM. BHYTpHM CTekia OKa3aiuch 3areyaTaHHBIMH MEJIbYalIlie
YaCTHUIIBI KOCMHYECKOTO MaTepraia ¢ XHMHYECKUM COCTaBOM, HE ITOX0KHM Ha COCTaB Yero-Tu0o
Ha 3emiie.

[TpuGsIBarouii e

[Tocne Toro kak mpuIeBas KoMeTa oOpyIIMIach Ha JIGAHUK B ['yI30HOBOM 3ajuBe U MpooOuia B
HEM CKBO3HO€ OTBEPCTHE, IMPOM3OIMIEN CXOJ TalblXx BOJA C JeaHuka. lIpu cronkHOBeHHMH
PacKoJoCs Je, TOCIIe Yero COTHH THICAY JISISHBIX TIBI0 YCTpeMUIIHCh Yepe3 I'y130HOB 3aJIHB B
CeBepayro  Atnantuky. CraB aicOepramu, 5TH TJbIOBI OBUIM  YBJICYEHBI MOIIHBIMHU
OKEaHWYECKMMHU TEUCHUSMH, PUYEM HEKOTOpbIe U3 aicOeproB gocturait EBpomnsl, Appuku u
Dnopuasbl.

Brons roxxHOTO Kpas jgeannka B CeBepHOW AMEpHKE MOXaphl MPEACTaBISIN cOO0H OOJIBIIYIO
OTIaCHOCTh, HO U JieJl ObUT cephe3Hoi mpobiemoi, Tanas Bojga MoAHsIA U NepeHecaa OobIme
KyCKM JbJa Ha COTHM MWJIb K IOry. J[BHrasch €O CKOpPOCTbIO, Ha KOTOpPYIO crocoOHa
raJIONUPYIOIIAst JIOMIA b, TH IJIBIOBI CHOCHIIM AEPEBbs B Jiecax U morpedau moja co0oii ryra.

Tanast Boza moJ GOJBIIMM HAIOPOM IMPOHHUKJIA B )KeI00a B MATKHX OCAJKax MOJ JETHHUKAMH,
BBICEKAsl COTHM ThICSY MOX0KUX HA BEPETEHO JIPYMIIMHOB Ha BCEX TpEX KOHTHHEHTax. J[Burasce
BIIEpE]I, JIbJIBI, T0JI00HO OyNbI03epy, CMETA OTPOMHBIE CKaJIbl U KaMEHHbIE MOpEHBI. Bece 310
MIPOJIOJIKAIIOCH 10 T€X MOp, MOKAa Talble BOABI HE PA3JIMIIMCh [0 OKPYKAKOLIEH MECTHOCTH U HE
IIPEKPATUIIN CBOE COKPYLIUTEIBHOE JEHCTBHE.

COpochI U IlyHAMH

[Iponeras mo BO3ayXy, THICAYM JIEASHBIX [IBIO yraau B ATJIAHTHUKY, ITOCJIE YETO Pa3opBajlCh C
KOJIOCCAJIbHBIMU JOCTOHAIIHUsSIMU. MHoro4ucieHHbIe COTPACCHUA MOCITYXUIU TOJIYKOM JJIA
cOpoca MOJBOAHBIX TEKTOHMYECKHX IUIUT MO BCEMY KOHTHHEHTalbHOMY wienbdy y CeBepHOi
Kaponuns! 1 Buprunuu, 4to BEICBOOOAMIIO THICSUM KYOMUYECKUX MHJIb Ipsi3u. B cBoro ouepenp,
5T0 BbI3BaIO BOJIHBI B 1000 yTOB BHICOTOM, KOTOPBIE ABUHYIHUCH OT Oepera co ckopocthio S00
MUJIb B 4ac. HaHpaBHeHHBIC B OKC€aH, 3THM BOJIHBI OKa3aJlu H€6OJII>H_IO€ I[CﬁCTBH@ Ha
ceBepoaMepUKaHCKoe Modepexbe U HampaBuiInch npsiMo kK EBporie u Adpuxke.

[Tocne cronkHOBeHuss HekoTopoe BpeMs B EBpomne m CeBepHoil Adpuke ObLIO OTHOCHTEIHHO
THUXO, OJHAKO ymep6 OT CTOJKHOBCHUA GBIJI 3HAYUTEIILHBIN: HOFI/IGJII/I ACCATKU MUIIJIIMOHOB
KUBOTHBIX, OOJIBIIME YYACTKH PACTUTEIBHOCTH OBLIM COXOKEHBI M OMycTOuIeHbl. EBpoma,
MOX0’K€e, TOCTPaiaja MEHbIIIE BCETO.

3mech MHOTO JIFOJCH BBDKWJIM IIOCIIC CTOJKHOBCHHS. JICBATH 4YacoB CHYCTS HECKOJIBKO
BBDKUBIIMX B VpimaHIuu BBIIUIM U3 CBOETO YOEXKHINA MOMCKATh IMUILY Ha MOPCKOM Oepery,
EnuHCTBEHHOE MpeaynpexIeHUe O TMPHOIMKAIOMIEHCS OMAaCHOCTH TMPHIIIO BCEro 3a MUHYTY:
BOaga Ctajia CTpeMI/ITe.HBHO yZ[aH}ITBC}I, 06Ha>1<a;1 I‘p}I3HOG JHO. I/ICHyraHHBIe JIFOAU HOBepHyJII/ICB
1 o0ekaau, HO OBLJIO CIAUIIKOM ITO3HO.



Orpowmusie BoHbI B 1000 Muib anmuHO#M U okosi0 100 ¢yToB B BBICOTY, IBUTAACH CO CKOPOCTHIO
400 Muip B Yac, BHE3aITHO MOAHSUIMCH U3 OKEaHa, 4TOOBI TTOXOPOHUTH TOJI CO00M OeperoByio
muauto EBpornbl 1 Adpuku. OHM cMeTad Bce Ha CBOEM IYTH, B TOM YHCJIE U YelOBEYECKHUE
MOCEJICHHS Ha TIyOMHY B COTHU KuioMeTpoB. [loutu Bce, kTo xun y O6epero 3amannoi EBpornsl
u CeBepHoil AMepuKH, TOTUOIU cpasy.

YTpaTHB nepBOHAYAIbHBIN HMMITYJIbC, OYIIYIOIIME BOJHBI Ha BpEMsl OCTaHOBHIIUCH, a 3aTeM
Havajau oOpaTHOE ABM)KEHUE. DTHU IPA3HbIEC KPYTALIUECS BOJbI HECIU Pa30UThIE AepEBbs, KAMHH,
OCTaTKM HM3yBEUCHHBIX DPACTEHHH M >KUBOTHBIX. Bce 3TO OBUIO BBIMBITO B ATJIAHTHKY U
CpennzemMHoOe MOpe.

Bo Bpems cBoero JBHKEHUS OTPOMHBIE BCECOKPYIIAIOIIME BOJHBI IMOCIYKUIU IMYCKOBBIM
MEXaHU3MOM JJIsi cOpoca JOHHBIX OCAAKOB y apUKaHCKOro Oepera, 4To MPHUBEIO KO BTOPOM
CepUH OTPOMHBIX BOJIH, KOTOphIe HampaBmwiich K CeBepHorr u IOxHoU Adpure. OT mepBbIX
I[yHaMH JIIOJU B 00enx AMepHuKax HE OYCHb IMOCTPAAAIH, HO UM HE MOBE3J0 C TEMH IIyHaMH,
KOTOphIe BepHyNuCh U3 EBponbl. Ha 3TOT pa3 orpoMHble BOJIHBI 3aCTaJId BPACIUIOX HUYETO HE
MIOJI03PEBAIOIINX JIIOJCH Ha aTJIAaHTHYECKOM NoOepexxkbe Ha 000ux KoHTHHeHTaX. COTHHU Jtoaei
noru6siu nox orpoMHbIMUA 100-pyTOBBIMU BOJIHAMH, KOTOPbIE MPOKATHIIMCH HA MHOTHE MUJIM B
rI1yOb TEPPUTOPUH, 3aTIMBAst HEKOTA III0A0POAHBIE HU3MEHHOCTH.

Bropasi cepusi TUTAaHTCKUX BOJH TpUBENa K COPOCY JOHHBIX OCAIKOB y YCThsi AMa30HKH B
HOxHott Amepuke. Tperbst cepust 4YyJOBHUIIHBIX IYHaMH JBHMHYJAch Ha3all, 4TOOBI CHOBA
oOpymmThes Ha 6epera CeBepHoit AMepuku, Adpuku u EBpornbl. Ho 310 Ob110 ye HE cTpalrHo
— Ha Oepery HUKOro He ocranoch. OTpaxxaeMmble BOJTHBI XOJWMIIM BIEpE] M Ha3aj uepes
ATIIaHTHKY, CTaHOBSCh BCE MEHbIE. B KOHIIE KOHIIOB, KOTJa MX JHEprus Oblia pacTpaucHa,
CMCPTOHOCHBIC BOJIHBI CTUXJIN.

Ecnu Obl KTO-TO OCTaics B JKMBBIX Ha Oepery aTjaHTU4YeCKOTO MoOepexbs, OH yBUAET Obl B
HEKOTOPBIX MeCTax MOpa3HUTEeNFHOE 3penuiie — Topsmyio Boay. CHBUTH TOIBOAHBIX
TEKTOHUYECKUX IUIUT MPUBEIHU K BBICBOOOXKICHHUIO TMTAHTCKUX MECTOPOXKICHHH 3amep3IIero
Merana B CeBepHoil Amepuke u EBpome, W mociae Toro, Kak JaBJICHUsS HE CTajo, METaH
IpeBpaTUiICsS B Ta3 M CTAJ] SHEPTUYHO MPOCAYMBATHCS K MOBEpXHOCTH. [lafaromue packaieHHbIe
KaMHHM ¥ YaCTHIbl MOJPKUTANN TTOJHMMAIONINECS BBEPX Tra30Bble CTPYH, TaK 4YTO B PA3HBIX
MecTax IUICAIM Ha BOJHOM IOBEPXHOCTH S3BIKH OPAaHXXEBO-TOJyOOro IUIAMEHH B MHIIIO
BeICOTOH. Ha mpOTSHKEHNHM HECKOIBKUX HEAETbh MOpPE TOPEeIo WM KHIIEJIO OT BBIXOJSIIETO M3
BOJIbI METaHA.

JloXX b B CHET

Yepe3 HECKOIBKO CEKYH]I MOCJE€ CTOJKHOBEHHS JICASHOW BO3AYX W TMOAHUMAIOIIUNCA K HEOy
BOJISTHOM Map 0ObEAMHMWINCE; B PE3yJbTaTe MEePeHAChIeHHas: aTMocdepa copocuia cBoe Opems,
YTO MpHUBEJIO K cHeronaaam B Mekcuke, Kapudckom mope u Ceeproii Adpuke. [ToctenenHo Ha
IOT€ CHET MPEeBPATUJIICS B JOXKIb, U TOT JIOK/b MPOIOIDKAICS ACHD 32 JHEM, PACTSHYBIINCH Ha
Henenn u Mmecsipl. OH He ObUT OOMIJIBHBIM, Kak BO Bpems Oypu, a Obur MopocsimmM. Pexu u
MPOTOKU BBIIUIM U3 OEperos, 3aTOIUIsAs BCE BOKPYr, W 3TO HABOJHEHHE TPOIOIIKAIOCH
HECKOJIBKO MECSIIEB.

Bbl MOXxeTe ogyMaTh, YTO OH SBJISUICA 0J1IarOM — 3TOT OYUCTUTEIBHBIN 105K/Ib, KOTOPBIN racui
IO’Kapbl U CMbIBAJ ¢ 3eMiM Ipa3b. Ho y goxkael ects M oTpunarenbHas CTOPOHA. MWIIMOHBI
TOHH SITOBUTBIX XUMHUYECKUX COCAMHEHHUN BBINIAJIIA BMECTE C JOXKAEM Ha 3eMint0. CoeIMHMBILNCH
C BOJIOPOJIOM, OHU 00pa30Balii AJOBUTYIO CMECh M3 KUCIIOTHBIX JTOKIEH: consHast, pocdopHas,



a30THas U yrojibHast KUCJIOTHI. KOG-FI[G OTU KHUCJIOTBI OCTaBJISAJIU CJICAbI HAa CKaJlaX, IPOXKUTAIA
OTBCPCTHSA B JIUCTHAX U IMMOPAXKAJIN ) KUBOTHBIX.

XOTs1 BBDKUBIINE JIIOJIU U HAXOIUIN YOCKHIIE OT OIS, POKIAOIIETO BOJIIBIPH, OHU HE MOTJIH
HAWTH BOJbI, MPUTOTHON Il MHUThs. Boma Obla HamoJHEHA KUCIOTOW M CJIeIaMU MBIIIbSKA,
dbopmanbieruaa, MUaHUIa ¥ TOKCHIECKUX METAJJIOB. DTOr0 OBLIO HEIOCTATOYHO, YTOOBI YOUTH
CaMBbIX CHJIBHBIX, HO JOCTATOYHO, YTOOLI OHU CTAJIM OOJILHBIMH.

HaBogHeHnue oT Tarommx BOJ

BeinenuBiieecs tensao npusesio K cOpocy MUJUIMOHOB TOHH JibJa B BoAy. JlenHUKOBBIE 03epa
OBICTPO TEpPENOIHUINCh, HMX JIeAsSHble Oepera pyHIMINCh, M BOJAa Heciach JAajiblle, K
cienyrouieMy osepy. TaM, B CBOIO odepellb, PyIIMINCh Oepera, Tak 4ToO B UTOre oOpazoBaics
MOIIHBIM pacTyLIUil OTOK, HampaBJsomWuiics kK Muccucunu, k 3anuBy Cesroro JlaBpeHTus u
Jlanbllle Mo MPUTOKaM — B OkeaH. TaM, rjae HblHe HaxoAuTcs BammHrToH, oOpymmiack cTeHa
OTPOMHOTO JIETHUKOBOTO 03€pa, MOCJe Yero BOAHBIN MOTOK ¢ BHICOTHI Oojee uem 800 ¢yTos,
MHHYSI CEpHIO BOJIONANIOB, ycTpeMuiica B Tuxuil okeaH 4depe3 y3KUM MPOXOJ MEXKIY TOpamH,
CMeTasl 10 IYTH BEPXHHUI CJIOW MOYBBI, JEPEBbsl, PACTEHMS, JIFOJIEH U KUBOTHBIX U IPOKJIAAbIBAs
ri1y0OKO€ pyciIo B TBEP/BIX CKajlax.

Kaxnas peka u kaxzaplii motok CeBepHOW AMEpPUKH HECIU XOJOJHYIO JIETHUKOBYIO BOJY B
Tuxuil u ATnaHTUYeCKUN OKeaHbl. BHe3amHbIN MOTOK TAIOIIEro JibJla MOHSJI YPOBEHb MOpsSl HA
MHOTO (PyTOB BCETO 32 HECKOJIBKO HE/IEIb, 3AJIMBasi HU3MEHHOCTH 10 BceMy MHpPY. JleHb 3a THeM
MUJUTMOHBI KBAJIPATHBIX MUJIb HEKOTJa TUIOJOPOJAHON 3€MJIM U JIECOB HABCEr/la MCYEe3ald MOJ
MMOJHUMAIOIIMMHCS OKSAaHCKUMHU BOJHAMH.

[NonsderpuMm 1 kKIUMaT

Korma mox Bojoii Havancsi cOpoc TEKTOHUYECKHUX TUTHT, THICSYU KYOUUECKUX: MIJIb TPSI3H, ITeCKa
u kaMmHedl momanu B [onbdcTpuM U Apyrue riiy0oOKHe OKEaHWYECKHe TEYeHHs, KOTOpble B
ATIaHTHKE TPEICTaBISIIOT CO00M Tak Ha3bIBaGMBIM «OKEeaHWYeCKUd KoHBehep». OrpomHbIe
MOJIBOJAHBIE BOJIHBI, BbI3BaHHbIE COpOCaMU JOHHBIX OCAJKOB, U3MEHWJIM HANpaBIEHUS ITHX
TEUCHH.

OnHOBpEMEHHO C AITHM BOJa HABOJHEHUS, TEeMIlepaTypa KOTOpOil Obuia OJiM3Ka, K TOYKE
3aMep3aHusl CcTajla BEpXHUM cjoeM B CeBepHOW ATIAHTUKE W, 3aJ€p)KUBasi 3TOT «OKEAHCKUM
KOHBeep», 3aTeéM OCTAaHOBHWJIA €r0 COBEPIICHHO. B TeueHue HECKOJIbKMX JTHEH TeMIiiepaTypa
Hayasna najgath mo Bcedl CeBepHOM ATHaHTHKE OT ceBepo-BocToka CoenuHeHHbix IlltatoB 1o
Kanagpt u panee 1o EBpombl. OcTaHOBUBILIMIKCS «OKEAaHCKHUM KOHBEHMep» BMeECTE C
OJIOKHPYIOIIMMHU COJHEUHBIM CBET MbUIbI0O W OOJaKkaMu CIWIIKOM CHUJIBHO MOJAEWCTBOBAN Ha
KIIUMAT, 4TOOBI OH CMOT OBICTPO BOCCTAHOBUTHLCS. 3a CUMTAHBIC THU WU HEIEIH IOCIe
CTOJIKHOBEHUSI TeMIlepaTypa Ha KOHTHHEHTE OBICTPO yrajla MHOTO HUXKE HYJIEBOM OTMETKH, U
X0JIOZ JIEIHUKOBOTO Iepuoa CHOBA pacrpocTpaHuiicsa no 3emiie. Temmeparypbl OCTaBaJIUChH
HU3KUMHU Ha nIpoTshkeHuu 6osee 1000 et Bo BpeMsi, Ha3bIBAEMOE «MOJIOJION ApUACH.

Pacuger Bopopociieil U «uepHOE OKPHIBAIO»

Ko BpemeHu, Korjga BOJHBI CTAIM YCIIOKaWBaThCs, a OylIyromuid BeTep — yObIBaTh, NOTHOIH
NECATKM MUJUTMOHOB JKUBOTHBIX M OOJBIIMHCTBO Jtojieil B CeBepHOM mnoiyuiapuu. Bepkupiime
O0oposKch 3a BO3BpAllleHHE K HOPMAJIbHOMY CYIIECTBOBaHMIO. Uepe3 HECKOJIbKO MECALEB
MIOJIOKEHHUE Hadalo CTa0MIIN3UPOBAThCS, HO BO MHOTHX PaiOHAX 3€MJI OCTaBalach BBIKKEHHOU



u 4depHOH. CTOJKHOBEHHE, IMOXKAphl W BOJHBl YHUUYTOXHIM OOIIMPHBIE YYacTKU CaMOU
IUIOIOPOIHOM 3eMJIM BJIOJIb Oepera okeaHa U MPUTOKOB peK.

N xoTs camoe Xymmiee ObLIO TMO3adH, MPOOJEeMbl HE KOHYHMJIMCH. BBUTO Bce eme TeMHO W
XOJIOIHO, TaK YTO POCTKH HE MPOpACTaid. BBDKUBIIMM >KUBOTHBIM OBUIO MaJIO TUIIH, U HA
MPOTSHKEHUH HECKOJIBKUX MECS 1IN OHM CTPAJaid OT TOJI0/1a.

OnHako HEKOTOpBIE PACTEHUS B 3TO BPEMs UyBCTBOBAJIM ceOs xopomro. Tak Ha3pIBaeMble
«pacTeHus: KaracTpo(bl» 4YacThi0 OBUIM OYEHb MPUMUTHUBHBIMH, 3aTO MOIJIM KHUThb IpH
YCJIOBUSIX, KOTOpbIE OBUIM HEBBIHOCHMBI ISl JApyrux (opMm >Ku3HH. TakuMu pacTeHHSIMH
0Ka3aJIuCh BOJOPOCIIH, KOTOPbIE Pa3pOCIUCh OyKBAJIBHO B3PbIBOOOPA3HO: HE OCTAJIOCh HUKOTO,
KTO MOT MMM NUTaThCs. Bomopocnn «mmpoBanm», MOCKOIBKY APYIHe PAacTeHHsl W JKUBOTHBIC
noru0au U BBICBOOOIMIIM KeJe30, a30T, (ocop M Ipyrue MUTATENbHBIE 3JIEeMEHTHI. [ 'ycToi
CHHE-3€JICHbI TOKPOB BOJOPOCIICH 3aayIIMII Py IbI, PEKH, PYUbH, a KOTJIa BOJAOPOCIH YMHUPAIH,
OHHU ONYCKaJIMCh HA THO. DTO MPUBEJIO K 00Pa30BaHUIO «YEPHOTO MOKpBIBaia». B3pbIBHOI pocT
BOJIOPOCIICH MPUBOIMII K TOMY, YTO WHOTIa OHH 3aIOJTHSUIN 03€pa U MPYIbl CMEPTOHOCHBIMH JIJIS
HEPBHOM CHCTEMBI TOKCUHAMH, KOTOPBIE KaXKIYIIIHE KUBOTHbBIC MU B OOJIBIIMX KOJIMYECTBAX.
HexoTopble >KMBOTHBIE YMHpAJIN OKOJIO, Ka3aJloCh, KMBHUTEIBHOH BOJBI BCETO 3a HECKOJIBKO
YacoB.

Ha npoTshkeHHH MOUTH THICSIYM JIET BOJOPOCIH IIAPCTBOBAIM B 03€paxX M BOJIHBIX MOTOKAX, MOKA
HAKOHCI] HC IMOAPOC paCTHTeJ’IBHBIfI IMMOKPOB M KHUBOTHBIC, MOCAAOIIHNEC €0 HC BCPHYJIUCH. B
KOHEYHOM cueTe OaslaHC OBbIIT BOCCTAHOBIICH, U PACIBET BOAOPOCIICH MPEKPATHIICS.

HoBoe zauaio

HecMoTpst Ha Bce, 4TO MPOU30ILIO, OOJBINAS YacTh IJIEMEHH HApOJa SMOXHU KIOBUC BBEDKMIIA B
cBOMX memiepax. Ha KOHTHHEHTEe OOJBIIMHCTBO JIOACH MOTHOIU, HO HECKOIBKO HEOOIBIINX
TPYIIT CMOTJIM TEPEKUTh KaTacTpody. OcTaBmiecs MOTJIHM TOJBKO BEPUTh B TO, YTO pyKa
TBopua cnacina uX, U HaJCSIThCS, HO UCTBITAHUS HE KOHUMIINCh — TEpPEe] BBIKUBIIMMH ObLT
pa3pyLICHHBIA MUD.

B Ascrpanuu, Adppuke n FOxHON AMeprke — Jalieko OT MPOU3OIIE/IIEr0 Ha CEBEpEe B3PhIBA
— OOJBIIMHCTBO JIIOJACH MEPESKWIN KaTtacTpody OJaromoaydHo, Aake HECMOTPS Ha TO, UYTO
«Co0ObITHE» TI00albHO M3MEHWJIO KiIuMMar. Ha NpoTSHKeHHWH CIEAYIONMX THICSY JIET OHH
MOCTENIEHHO MUTPUPOBAJIN, 3aIOJIHSS 3€MJTH, OMYCTOIIEHHbIE KOJIOCCaTbHOU KaTacTpodoii.

BreikuBIIME )KUBOTHBIE OTYASTHHO MBITATUCh HAWTH MHIITY, Iapanas 36MJII0, TaK 4TO MOCJIE 3TOTO
CECMCHU GBIJIO pr,Z[HO HpOpaCTI/I. «HpeycneBaJm» TOJIBKO MCJIIKHUEC JKUBOTHBIC — OHH IIUTAJIUCH
najgaibl0 M OCTAaTKAMH PACTHUTEIBHOCTHU. BONbIIME KUBOTHBIE MPOKOPMHUTH ceOsi OBLIM HE B
COCTOsAHUH, Y HUX GBIJI MaKCHMaHBHBIﬁ aAIlllIeTUT U MUHUMAJIBHOC BpeMSI Ha IMOUCK ITHUIIIN. I/I3-3a
CBOMX pa3MepoOB OHM OBLIM TAKXK€ CAMOW BHUIMMOM IENIBbIO JIJISl TOJIOMHBIX Jiroaen. [louru Bce
6]:1)10 HpOTI/IB HHUX, 1 HOTOMy YUCJICHHOCTHh OCTAaBIINXCS prHHBIX JKNBOTHBIX CeBepa GBICTpO
COKpaTHJIach, a 3aTEM OHHM BOBCE MCUEC3JIH.

Ko BpemeHnu, Korja mocineacTBusi KaTacTpo(pbl YMEHBIIMIUCh — MOXKET, Yepe3 MECSIIbI, TOJIbI
WU IECSTHUIIETHS, — JIMIO TUIAHETHI OBUTIO COBEPIIECHHO M3MeHeHO. [Ipexnelt 3emin Ooublie He
ObUT0; OHA ObUIa YHUYTOXKEHA HEBUIUMOHN pajuanuel, 1o0ena packaJeHHbIM OTHEM C Hebec U
HaBOJHEHUAMHU. HOBBIN MUp POXKAAICS U3 TPSA3U U 30JIbI.

Jletn, KOTOpble MNPUXOJWIA B MHUpP Ha CMEHY MNOTMOIIMM, KOHEYHO, HHYEro HE 3HaIU O
«Co0bITHH». OTHAKO MX POAMTENH XKENalIH, YTOObI UX OTIPBICKU 3HAIM O Bennkom MHpOBOM



noxkape u BelmmkoM HaBOJHEHHMH, U O TOM, YTO OHU IIPOJIOJIKAJIM IIPOCIABIATE TBOpPLA, KOTOPBIX
ux cnac. baOymku u neaymku pacckasbiBaiu UcTOpud 0 «CoOBITUMY» CBOMM BHYKaM, KOTOpBIE
nepeJaBald 3TH 3HAHWS CBOMM JI€TSM — M TaK; Ha MPOTSDKEHWH MHOrMX nokoseHuil. Kornma
JeTH ciblann uctopuu o «CoObITHH» B HEPBBIM pa3, X HIMPOKO PACKPHITHIE IJ1a3a TOPEIH
U3YMJICHUEM.

Ho npo1io MHOro OKOJIEHUH, U I€TH CTalId COMHEBATHCS B IIPABIUBOCTU CTAPBIX UCTOPUM.
OB30P I''TABHBIX COBBITUUN

41 TeICAYY JIET Ha3a]l CBEPXHOBAsI B30PBAJIaCh OJIM3KO OT 3eMJIH.

* Benpllika paavanuy MpUBEla K MacCOBOMY BBIMUPAHMIO KHUBOro B ABctpamuv u IOro-
Bocrounoii Azumu.

* Bonbmas yacte yenoBeyeckoit pacsl B FOro-Bocrounoit A3uu norun6ina

s 'enernueckass MyTranMs @pHUBeIa K YBEJIMYEHUIO pPa3MEpPOB TOJIOBHOIO Mo3ra H,
CJIEZIOBATENIbHO, K BCIHBIIIKE TBOPUYECKUX CIIOCOOHOCTEW, CO3JaHUIO0 HUCKYCCTBA, B TOM YHUCIIE
MY3bIKH.

* 3alMIIEHHBIE OT B3pbIBA 3€MJICH, IPYTHE TUIaHETHI TOCTPaAaI OUYE€Hb MaJlo.

* Ha npoTsbkeHNH MpUMEPHO IIECTH MECALEB CBEPXHOBAs ObLIA 10CTaTOYHO IPKOH, CPAaBHUTH €€
MOxHO 06110 ¢ ConHuieM uinn JIyHOH.

34 TeICSIUM JIET HA3a]l TIepBas yAapHas BOJHA OT CBEPXHOBOM 0OpyIIKIach Ha 3eMITIO.
* Pannanus Bo3pocia, HeOOIbIINE HOHBI M YaCTHIIBI OOPYIIMIMCH Ha 3eMITIO.

* Bo3pociio 4Kcio KOMET U CTOJIKHOBEHUN C aCTEPOUIaMH.

16 ThIcsu NeT Hazaq npuObLIa BTOpasi yaapHasi BOJHA OT CBEPXHOBOIA.

* Kak B ciydae ¢ nmepBoii yJapHOW BOJHOM, pauanus BO3pocia U HeOOIbIINE HOHBI U YaCTHUIIbI
ctanu 6oMOapIUpoBaTh 3EMITIO.

* Taxxke BO3POCJIO YHCIO CTOJIKHOBEHHH C acTéponaaMu U KOMCTaMH.

13 ThicSu NeT Ha3aj] MPOU3OILIM MHOTOYHCICHHBIE CTOJKHOBEHHUS C IMOAOOHBIMH KOMETaM
o0bexkTaMu B CeBepHOM MOTyIIApUU

CBA3AHHBLIE CO CTOJIKHOBEHUEM O®®EKTDLI:

* Ananoruvasle 00beKTHI OomOapmupoBanu Mape, Jlyny, ComnHile W, BO3MOXHO, Jpyrue
IIJIAHCTHI.

* CTOJTKHOBEHUS MPUBEIH K PSIy KpYIHBIX BbIOpocoB Ha CoJHIIE.

* Y napHsbie BOJIHBI pacnpocTpanwiinchk o CeBepHoit AMepuke, EBponie u CeBepHoil A3um.



* B3pbIBel mpHBenu K pa3z0dpocy OCKOJKOB MO BceMy CeBepHOMY IMO-, JYI MapHio, CO3]aB
«3anuBbl Kaponusel» u qpyrue osepa.

s [loTpsiceHne OT CTOJKHOBEHHUS NPUBENO K CHJIBHBIM 3E€MIIETPSICEHUSIM M W3BEPKEHUAM
BYJIKQHOB.

* CHJIBHOE TETJIO BBI3BAJIO OTHEHHYIO OYpIO 110 BCeMY KOHTHHEHTY.
CBSI3AHHBIE C BOJOM 1 JIBJIOM:
* COTHU ThICAY KyOWYECKUX MUJIIb JIbJIa UCTIAPUIIUCh, PA3PYIIUB YaCTh JICAHHUKA.

* beicTpo nBUTArOIMIAsCS TOABOJHAS TaoIlas BOAAa TMOJA JICAHHUKOM BbIpe3aja MUJUTHOHBI
JIPYMITHHOB.

* bricTpoe TasHUE NEASHBIX LIANOK CTPEMUTENBHO IMOAHSIIO YPOBEHb MOps, 3aiuBOepera o
BCEMY MHUDY.

* B3pbIBBI puBeNH K AecATKaM COPOCOB MOPCKUX OCAJIKOB.

* CIBUT MaTEpUKOBBIX IUIUT MPOU3BEI KOJIOCCAIBHBIE IIyHaMH, KOTOpbIE OOpYIIMIINCH Ha Oeper
10 BCEX ATIIaHTHKE.

CBA3AHHBIE C KIIMMATOM DOOEKTDI:

* COpOC MOPCKHX OCaJKOB OCBOOOIMI 3aMep3IINK METaH — ra3, KOTOPBIA CIIOCOOEH U3MEHUTh
KJIMMaT.

* B3phbiB npuBen K ucnapeHuio 00JIbIIOr0 KOJIMYECTBa Mapa, KOTOPBIN BhINAall B BUIE JOXKIA U
CHEra Ha MPOTSKEHUU HEElb,

* [Toxxapel mpuBenu K BbIOpOCY IMOKCHAA yriepoAa — rasza, KOTOpbIH CrocoOeH M3MEHUTh
KITUMar.

* COpoChl TEKTOHMYECKMX IUIUT W Tajas BOJa OCTAaHOBWJIA «OKEAaHWYECKUIl KOHBeWep» B
ATaHTHKE.

* Coueranne KIMMaTHYeCKUX 3(P(HEKTOB MpHBENO K Bo3BpameHuo Ha 1400 ner JeqHUKOBOTO
neproza BO BpeMsl «MOJIOIOTO APUACa», 32 KOTOPBIM MOCIE0BANIO OBICTPOE MOTEIUICHHUE.

* BogsiHOM map, 3051a U MBUIL B aTrMocdepe Cco3faid JIOITO HE PACCEHBAIOIIUICS TOJCTHIN
MIOKPOB 0OJIAKOB.

S®DEKTHI, CBSA3AHHBIE C BUOCUCTEMOM:

* TemMHOTa, XOJION M TOXapbhl YHUYTOXXWJIM OOJBIIYI0 YacTh PacTHTENbHOCTH B CeBepHOM
MOJIYLIApHH.

* MWJUIMOHEI )KUBOTHBIX ITOTHOIN OT MHOTHX IMPUYHH. prr[HBIG JKHUBOTHBIC UCUC3JIN.

* PaciBenu Te BB PaCTUTEIBHOCTH, KOTOPHIE MPOIBETAIOT B yCIOBUAX KartacTpodsl. Hauamu
CTPEMHTEIBHO PACIPOCTPAHATHCS BOJOPOCIIH, OT YEro 00pa3oBajloch «UEPHOE IMOKPHIBAIION.



* Hacenennie Hauano CTpEMUTENBHO PACTH.
Yactb TpeTbs

CBuzeTenbpcTBa

12. YueHble U pacCKa3uMKH JIETEH/T
BOJIBIIIE OTBETOB

Tenepb COBEPILIEHHO SICHO, YTO MAacCOBOE BRIMUPAHUE KUBOTO MPOU30LLIO B MEPUOJ MPUMEPHO
41-13 ThIcsay net Ha3azd. B Yactu 1 MBI HcKaly KITFOYHM K O0BSICHEHUIO TOTO, YTO IIPOU3OIILIO, a B
Yactu 2 npeAcTaBUIM HAITy TEOPUIO O TOM, KaK, IO BCEH BUIUMOCTH, IPOUCXOAUIIN cOObITHSA. B
aToM pazaene, Yactu 3, Mbl OyneM HUCCIENOBaTh CBHUJAETENHCTBA BO BCEX MOAPOOHOCTSX.
[ToMrMO cHCTEMaTHYECKOTO MPOCMOTPAa HAYYHBIX J[aHHBIX Hamled W JOpPYrHuX TPYII, Mbl
YCIBIIINM CBHJIETENEH KaTacTpopbl — KOPEHHBIX aMEpPUKAHIIECB, IPEBHUX TPEKOB U MEPCOB, a
TaK)Ke IMpeJCTaBUTEeNed JpPYruxX HapoJoB, KOTOpble IMepexuian Karactpody. Koneuno,
CBUJIETEJIEH TaBHO HET, HO Y HAC €CTh MEpeJIaBaBUINECss U3YCTHO BEPCUM TOTO, YTO BUJIECIH 3TU
JIOH.

CBUAETEJIN

Hwxe mnpuBomuTcs JereHga JBYX IUIEMEH KOPEHHBIX aMEPHUKaHLEB, KOTOpbIE OBbLIM
CBUJIETEJIIMU KaTacTpoQbl; HO CHaYaua HaJlo ceaaTb yTOUHEHHUE.

HekoTopsie uccrnenoBarenu KyJabTypHBIX TPaJUIMil MOCUMUTAIOT, YTO paHbIIE JIOAM, BKIIOUYas
CEBEPOAMEPUKAHIIEB, CUIIBHO MPEYBEINYUBAIIN TO, YTO MPOU3O0ILIO0. DTO B HEKOTOPOH CTENEHU
Tak, IIOCKOJIbKY pacCKa3uMK BCErJa CKJIOHEH K IMPEYBEIMYEHHUI0O U CTapble HCTOPHUU
NpUyKpammBalTcs Oosblie Bcero. Kpome TOI0, paccka3zyMK CKIOHEH 3aMHTEPECOBATh CBOETO
clymiatenass U JaTh €My Ha3uJaHHe, a He MpOCTO MepenaTh Bce A0CIOBHO. JlereHasl o
r700anbHOM KaTtacTpode BCTPEUalOTCs MO BCEMY MHUPY CpPEIM HE CBSI3aHHBIX JIPYT C APYroM
KYJIbTYp, MO3TOMY HEKOTOpbIE HCCIEAOBATENH JENalOT BBIBOJ, YTO OHM JIOCTATOYHO TOYHO
OTpaXKalOT OOIIME YepThl COOBITUNA, IPOU3OLISIIINX B MPOUUIOM. TO, O YeM TOBOPST JETCH/IBI,
JEHCTBUTENBHO MPOUCXOIUII0, XOTSI MHOTHE JETaId ObUIH YTEPSHBI.

I[Be HpI/IBeI[eHHI:IX HUXKEC I/ICTOpI/II/I U MHOI'uU€, 4TO CJIC,Z[YIOT 3a HUMH, OIIMCBIBAKOT AJIUTCIBHOC
BpeMsi TIOCTOSIHHBIX JOXKJIEH C KOJOCCAIbHBIMA HABOIHEHUSMU. XOTS HEKOTOPbIC KPUTUKU
YTBEPkKAAOT, YTO PACCKA3UMKH JIETeHJ NPOCTO MPEYBEIMYMBAIOT MAacIITabbl KaKOro-TO
OOJIBIIIOTO MECTHOTO HABOJAHEHUS, JICTEH/IbI, IOX0XKEe, TPaBAMBLI. Bo BpeMeHa Ka)KI0i KyJIbTYphl
nepnozmquKH CJIy‘-IaIOTC}I 60HBLHI/IC HAaBOAHCHUsI, HO €€ Hpe,Z[CTaBI/ITeJII/I OTHOCIATCA K 3TOMy
JIOCTAaTOYHO CITOKOMHO. XOTS YaCTO TaKO€ HABOJHEHUE HECeT KaTacTpopUIeCKHe MOCICICTBHSI,
HHUKOTr'1a HpI/I O9TOM BBIXKUBIIINUC HC YTBep)KI[aIOT, qyTO MI/Ip GBIJI 3aTOIIJICH ITOYTHU 10 BepLHI/IHI:I FOp
M YTO TIOYTH BCE YTOHYJH, KaK 3TO TOBOPHUTCS B OONBIIMHCTBE APEBHUX JereHJ. KopeHHbIE
HapoJbl B HAIUM BpPEMEHA, IMEPEKUB KaTacTpouyeckre HABOJHEHMSA, HE JAETal0T TaKuX
yTBepKIeHH. UTOOBI OHM MOSBHIIUCH, JOHKHO TTPOU3OUTH YTO-TO JEHCTBUTEIBHO U3 Psijia BOH
BBIXOISIIICE.

B3IJISI]T HA MUP JIFOIEN TIPOLLIJIOTO

YroObl MOHATH JIET€H/IbI, MBI IOJIKHBI IOHATh BUJEHHE MUPA KOPEHHBIMHM HapogaMHu. SICHO, 4To
OHU JIyMalOT HE TakK, KaK OOJBIIMHCTBO HAapOJOB B HAIllell OPUEHTHPOBAHHON Ha JIOTHUYECKOE



MBIIIICHHE 3anaaHoi nuBmiM3anud. OOIYHO KOPEHHBIM HapoJaM CBOWCTBEHHO AyMaTth B Oosee
CHMBOJIMYECKOH opme.

MoxHO mpuUBECTH NpPUMEpP TaKOrO CHMBOJMYECKOIO CTWJS MBIIUIEHUS U3 JIOKJIaza
CeBEpOAMEPUKAHCKOI0 MHJEHIa, KOTOPBIA OBbUT OMHUM W3 cBUierenel OutBbl npu JlurTi-bur-
XopH. D10 ObIIA HmHMpOKOMaciiTabHas OWTBA, TaK YTO CBUJIECTENb MOT BUAETDH JIUIIb €€ YacTb.
[lo3nHee, korma WHACWIEB CHPOCHIM O MOAPOOHOCTAX CpPaKEHUS, OHU JadH JIOBOJBHO
pOTUBOpeUNBbIe OTBeTHl. K mpumepy, kKorja onHoro mHpaeWna crpocwiu, Obu1 au Kactep B
Cpa)XeHUH, UHJEell OTBETUII, YTO €ro He ObUIO, TOTJa KaK Apyrue yTBEp>KAajau, 4To oH Obur. O
4YeM TOBOPHUT 3TO TNpoTuBopeune? CoriacHo crnocoOy MBIIIJICHUS WHJEHIIA, €CIM YeJIOBEK HE
BuauT Kacrepa, 3HauuT, €ro HeT. DTO MPEAINOJIAraeT, YTO MHOTHE IPEBHUE JIETEHJbl ObUIN
Ccyry00 JIMYHBIMU BOCIIOMHUHAHHUSIMH O TOM, YTO PAcCCKa3uuK BUAENT COOCTBEHHBIMH TIJIa3aMHU.
Korma ™Mbl unTaem JereHjbl HWHJEWULIEB, Mbl JOJDKHBI IMOHMMAaTh, YTO OHHU SIBJISIIOTCS
CyOBEKTUBHBIM SMOITMOHAIBHBIM «OTYETOM» 00 OIpOMHOM KaTacTpo(UUeCKOM COOBITHH, a HE
O00BEKTUBHBIM HAYYHBIM JIOKJIAJIO0M.

AHaJIOrM4HO, KOI/Ia APEBHUE IJIEMEHA FOBOPST O «MHUPE», OHU MOJAPAa3yMEBaIOT CBOM pailoH OT
OJIHOIO0 TOPU30HTA JI0 JIpYror0. BonbIIMHCTBO U3 HUX ObUIM CBSI3aHBI C TOPTOBJIECH U 3HAIH, YTO
MUp BeluK, HO 10 KomymOa onu He umenu npencrasienus o0 Muauu, Kurae u EBporne. [Totomy
€CJIM OHMU TOBOPST «MHUpP OBbUI 3aTOIUIEH /10 CaMBIX BBICOKHUX IMHUKOB», TO B JAEHCTBUTEIHLHOCTU
UMEIOT B BUIY, YTO MX MECTHBI MHUp Obl1 3aTorieH. OHU HE YTBEPXKAAIOT MPH 3TOM, YTO
WNunus, Kurait u EBpora OpUTH 3aTOIIIEHBI M UTO KaXKasi Topa B MUPE MOABEPTIach 3aTOMIICHUIO
— TOJIBKO T€, YTO HAXOWINCH MOOIU30cTH. B1o6aBoK, OHM KOE-UTO MpEyBETUYNBAIH.

Jpyrum oTIIMUMEM SBJISIETCS TO, YTO APEBHUE HAPOJbI KCIOJb30BAIM JIPYyTHe CJIOBA IS
OMUCAHUsl CUJI IPUPOJIBI U XapAaKTEPUCTUK JoJIei. B TO Bpemsi Kak Mbl MOXEM MPOCTO CKa3aThb,
YTO KTO-TO YMEH W OJaro4ecTuB, MHACHIIBI MOTYT CKa3aTh, YTO OH CTal KOHOTOM. DJTO HE
O3HayaeT, 4T0 OH (PM3UYECKH MPEBPATHUIICS B KOHOTAa — XHMTPOrO M YMHOTO >KHBOTHOTO; 3TH
CJIOBa HMMEIOT CHUMBOJMYECKHUU CMBICI. BOJBIIMHCTBO JIETEH]] COMAEp)KAaT CHUMBOJHWYECKHE H
anneropnquKHe CCBIJIKH. qTO6BI IIOHATH 3TH CCBbIIIKH, HAM Hy)I(HO HepeBGCTI/I HUX, CJIOBHO MbI
MMEEM JIeJI0 C MHOCTPAHHBIM SI3BIKOM, M TIPH ATOM MBI JIOJDKHBI JIEHCTBOBATH OCTOPOXKHO, YTOOBI
HE MOTEPSTh MHOTOE MPHU MEPEBOJE.

Korma Bbl HauHeTe MEPEBOIUTH CIEAYIOIINME JIET€HIbI, BaM CTAaHET COBEPIICHHO SICHO, YTO
CeBEpOAMEPHUKAHCKAass W JpPyrue JPEBHHE KYJIbTYphl HMMEIOT YHUKAJIBHBIA B3I HAa MHD.
[TewanbHo, 9YTO OONBIIMHCTBO JIOACH Ha 3amaae 0e3 COMHEHHS CYMTAaeT, 4TO Ham o0pa3s
MBIIUICHHUS] TPEBOCXOAUT 00pa3 MBINUICHUS WHICHIICB, OAHAKO B JCHCTBUTEIHLHOCTH HMEET
MECTO JUIIb pa3HOe TMOHMMAaHHE MHpA. B KOHEYHOM cYeTe JpEeBHUE HAPOABl JOCTUTAIU
JIOBOJIBHO OOJIBIIIMX yCIIEXOB B CBoeM Mupe. Eciu Obl OHM HE TOCTHUTIIN ycriexa, He ObUIO OBl HaC
— HUX TIOTOMKOB.

A ceifyac jaBaiiTe IMO3HAKOMHMMCS C OJHOM JIEreHJ0M, THIMYHOM IS T€X, YTO MBI OTBICKAJIM.
Cunraem, 4TO B HEW ONMUCHIBACTCS COOBITHE, KOTOPOE MPOU30LLIO 13 ThICAY JIeT Ha3ax

BbBDKUBIIME:
JJAKOTA. HAPOJI KOPEHHbBIX AMEPUKAHIIEB

Ota nerena, KOTopasi OMMCHIBAET BCEMUPHBIE MOXKAP U MOTOI, @ TAK)KE TUTAHTCKUX KUBOTHBIX,
BeCbMa IMOXOXKMX HA >KUBOTHBIX JIEAHUKOBOIO MEPHOJA, OYEHb BO MHOIOM COBIAJAET C
Hay4YHBIMU CBHUIETEIHCTBAMH, KOTOPBIE Mbl OOHApYKUIH. JIereHaa roBOpUT o «ITHIax Oypu» B
HeOe, U HEKOTOpPbhIC JIFOJU YTBEPXKAAIOT, YTO OJHO M3 TUIEMEH JIakoTa, UepHble HOTH, UMEIOT



CBAIICHHYIO IIEPEMOHHMANBHYIO TPYOKY, CHCNAHHYI M3 «KaMHS Oypu» — pEIKoro Kycka
Kene3How Mereoputa. CTapeHIIHbI IUIEMEHN TOBOPAT, YTO 3TOT «KaMeHb Oypu» ymai ¢ HeOa
MOCIIe TOTO, KaK; «ITHIBI OypHU» CO3/1aH €ro IMOocie y>KacHOW Oypu ¢ MOJTHHSMH (corjacHo B.
Tewinopy, 1993). MHorue apyrue mieMeHa HUCIOJb3yIOT CUMBOJ «IITHUIIBI OypH» JJIsS ONMUCAHUS
pa3pymuTensHOro 3¢ ¢GexTa MOJIHUU U CTOJIKHOBEHUS C METECOPUTOM.

[IpuBeneHHas HuXKe JiereHaa ObUIa yCIbIIaHA y MHJICHIIEB Oprojie — elle OJHOTO IUIEMEHH
Hapo/la JIAKOTa; OHA IIOBECTBYET O BPEMEHH, KOTOpPOe OBbLIO 33J0Jr0 10 HAILETO.

butsa c OI'pOMHBIMU JKUBOTHBIMU

B ToM mMupe, KOTOpHBIN CyIIECTBOBAJ 10 3TOTO MUPA, JIIOIU U KUBOTHBIE OOPATHIUCH KO 311y H
3a0bUT O CBOEW CBs3M ¢ TBopuoM. PemmB paspymmts MuUp W HadaTh HOBBIA, TBoOpell
IpeayIpeusl HECKOJIBKO XOPOIIMX JII0JIel, 4ToObl OHM OeXalld Ha camble BBICOKHME TOPHBIC
BepmrHbl. Korna onn oka3anucek B 6e3onacHocTH, TBoper 3amen [lecaro Pa3pymenus u mocnan
K 3emile CBHUpENbIX «ITHI Oypu», 4TOOBl OHM Hayald BEJIUKYI0 OHMTBY MpPOTHB JIOAEH U
TUTaHTCKUX KUBOTHBIX.

OnHu OOpoSMCh OATrO€ BpeMsi, MOCKOJBbKY 3JIble JIOAM U KMBOTHBIE CTAIM OY€Hb CHUJIbHBI, U
HUKaKas CTOpPOHAa HE MOIJIa NOJY4YHTh IpeumyliecTBo. Hakonen, B pasrap OUTBBI, «IITHIIBI
Oypu» BHE3allHO OpOCWIM BHM3 OJHOBPEMEHHO CBOM CaMbleé MOILHbIE MOJHUHU. OTHEHHBIN
B3pbIB IOTPSIC BECH MHp, JOWISA A0 BEPIIMH IOp M HayaB IMoXap B jecax W npepuu. Ilnams
pacnpoCcTpaHUIIOCh MO0 BCEMY HEOY M HE TPOHYJIO TOJIBKO JIOAEH Ha BhICOUaMIIMX MHKax. beuio
max apKo, 4To, BCe 03epa B MUpE UCIAPHIUCH U BBICOXJIM OYKBaJbHO Ha ria3zax. Jlaxe cKaubl
PacCKalIWINCh JOKPACHA, THTAHTCKHUE JKUBOTHBIE U 3JIBIC JIIOJU CTOPEIH TaM, TJ€ CTOSIIH.

ITocne Toro kak 3emis Iepectajia ropeTh, TBOpel Hayana co3uzaTh HOBBIM mup. OH 3amen
IlecHro TBOpeHUs, U OT ITOM MECHU MOLIET AOXKAb. TBOpEL el rpoMye, U JOXKAb CTAHOBUIICS
CHJIbHEE, [TOKAa PEKU HE BBILUIA U3 OEpEeroB U He IBUHYIIMCH IO COXKKEHHOM MECTHOCTH. B KoHIe
KOHIIOB TBopen ymapuin mo 3emie, U € CHIBHBIM TOJIYKOM 3€MJISl PAaCcKpbUIach, IOCHUIAs
OTPOMHBIE MTOTOKU BOJBI MO BceMy Mupy. Ckopo Haja BOJOW ObUIO BUJHO TOJNBKO HECKOJIBKO
TOPHBIX TUKOB, TJI¢ HAILUIU ce0e YOeKHIe HECKOIBKO YETIOBEK.

ITocne Toro kak Boaa ouncTwiaa 3eMIIO M criajia, TBopel mocian BbDKUBIIMX JIHOJEH 3aCelaTh
HOBBII MHUp — Halll CErOJHAIIHUI MUpP — MPEAYNpPEaNB, YTOObI OHU CHOBA HE BIAJH BO 310,
nHadye TBoper pa3pymmuT MUp cHoBa. Kornma oM CIyCTHIIMCh Ha 3€MJTI0, OHHM HAIlUTH CPEIu
cKaJs OeJble KOCTH KPYITHBIX KUBOTHBIX U TPsI3b 110 BceMy MHpY. JII0 mo-npexHeMy HaXOAsT
KOCTH M B HaIllM JHU B «IIJIOXUX 3€MJIAX)» MKOTEI.

[Tepeckazano no: «9paoyc s3ux Optuiyy, 1984.

OBIIME MOMEHTHI B JIETEHJIAX

[IpuBeneHHas BbIIE JIETEHJA M JAPYrHe JIETEHIbl B CICAYIOIIMX IJ1aBax ObUIM B3ATHI W3
MHOXKECTBA Ppa3HBIX KyIbTyp. Kaxkmas W3 HUX CONEpXHT KaKyl-THOO JONOJIHUTEIHHYIO
NOAPOOHOCTh K 00IIel KapTHHE KaTacTpo(dbl, M XOTS JIETEHAbl pa3INyaroTcs, OCHOBHOM CIOXKET
Ha yIUBJICHHE CXOXX. B NpPHBOIMMBIX B 3TOH KHHIe OPEBHHUX JIETEHIAX €CTh CEMb OOILIHX
MOMEHTOB, KOTOPbIE BCTPEUAIOTCS TIOYTH B KaXKJIOM JIeTCHIE.

* TBOper npenynpexaaet o OeCTBUH.

* [TouTu Bce UTHOPHUPYIOT MPEAYIPEXKICHUE.



* Heckonpko yenoBek ciymiaiorcs TBopua M npeanpuHUMaiOT JecTBUs, YTOOBI criacTH cedsa u
IpYrux.

* OroHb, KaMHU | /WK Jied OBICTPO TagaloT ¢ Hebec.
» O0Opa3yroTcs rycThie 00J1aKa, JbIOTCS CHIIBHBIC JIOKIU ¥ HAYNHACTCS HAaBOHCHHE.
o MHOFI/IG JIXOAU, paCTeHI/I}I " ) KUBOTHBIC HOFI/I6aIOT.

® HeKOTOpBIe BBDKUBIIUC JIIOAW MMPUCTYIIAIOT K BOCCTAHOBJICHUIO PAa3pyIICHHOI'O U K 3aCCIICHUIO
HOBOT'O MHpa.

Mpb1 cuuTaeM, 4YTO 3TH JIETEHABl JONUIM JO HAC OT CBHUJETENEH Y)KacHOM KaTacTpodwl,
npousomenniei 13 Teicay IeT Ha3ad, HO OHU SIBJIAIOTCSA HE MPOCTHIM MEPEYHCICHUEM COOBITHIA
KatacTpodbl, a U HCTOPUSIMH CIIACCHHS. BBDKMBIIHME pacckazanu, Kak, MPHUCITYIIABIIUCh K
NpeaynpexacHusM TBopua, OpPEeANpPUHSIIA COOTBETCTBYIOLIME NECUCTBUS. B HamM IHU MbI
BCTpEYaeMCsl ¢ TEMH K€ yrpo3aMu ¢ HeOeC, ¢ KaKUMHU BCTPEUAIUCh OHU. YTPO3bl HE MCUE3JIH.
[lepen HaMu CTOUT BOIPOC CMOKEM JIM MBI YEMY-THOO HAyYUTHCS Y HALIUX JAPEBHUX MPEIKOB
— WJIH K€ MBI OyZIeM CJIETIO UITH K TAKOMY K€ HECUACTBIO C €T0 MeYaTbHBIMU MTOCJIEICTBUSAMU?

BBDKUBIIME: ITNIEMA OUKBEBA

Ora JereHjga COXpaHWIach y TUIEMEHH OJKOBa, KHBYIIEM Ha ceBepo-BocToke CeBepHOM
AMEpUKH, KOTOpOE TMPHUHAICKHT K Oonee OOMMPHON Tpymme IUIEMEH aJrOHKYWHOB,
Ha3bIBAOIIINX C€6$I «HepBBIM HapO,Z[OM». x Tpazmupm BOCXOIAT K .HG,Z[HI/IKOBOMY nepnoz[y.
Hwxecnenyromas JjiereHaa SBISIETCA OJHOM W3 CaMbIX JAPEBHUX, B HEM MEHBIIE BCEroO
CUMBOJJIMYCCKUX 06pa3013 110 CpaBHeHI/IIO CO BCEMHU goliecaAmInMu 0 HaC JCTCHOAaMU. OHa SABHO
COBMAJACT C OOJBITMHCTBOM HAYYHBIX CBUICTEIHCTB, KOTOPHIE MBI OOHAPYXHUJIU, U B HEH €CTh
Jla’ke HEKOTOpbIE «aTpuOyThD» pacTymieidl 3Be3/bl C UIMHHBIM XBOCTOM. OJTa JIETEHJA TaKxke
3JI0BEIIE TPEICKa3bIBACT, YTO KOTAa-TN00 3Ta 3B€3/1a MOKET BEPHYTHCA.

«/ImmaHOXBOCTAs JeTsmas 1Mo HeOy 3Be3/1a»

OpnHax eI, MHOTO-MHOTO JIET Ha3aj, Yumanty, Benukuit Jlyi;, moceTun rieMs oax0Ba, KOTOpoe
MIPOKMUBAJIO OKOJIO Kpasi 3aMep3lINX 3eMellb. YUMaHTy Npeaynpennil IeMs, 4TO CKOpO YIaJaeT
ofmacHas 3Be3/la, W BEJeN MOCIEMUTh K 0O0JO0Ty, YTOOBI, MPUKPHITH Tena rpsa3bio, OmHako
OOJILITMHCTBO JII0/IeH He mpu3HaBaiu Bemukoro Jlyxa; oHu ctanu cMmesaThes Han Ynmanty. «He
clymaiTe €. DTOT 4elOBeK — MPOCTO CyMacUIeqIIni», — roBopuin oHH. «IIokpbiTh cebs
rps3bro! Xal» — roBOpwJIM OHH, MPOAOIKAS 3aHUMAThCSI CBOMMH JIeJlaMH, He oOparmias
BHUMaHUs Ha Benukoro /yxa. Tonbko HECKOIBKO M3 HUX MOCIEHIIIN K O0JIO0TY, KaK COBETOBAII
UumaHry.

[Tpomio HEMHOrO BpPEMEHM, U COJIHLE MOJHSIOCh BBICOKO B HEOE€, U THEBHOM CBET BHE3AITHO
cTai sipue. JIronu B cTpaxe orsiibIBAINCH BOKPYT, U KTO-TO BOCKIUKHYI: «IlocMoTpuTe! Bropoe
coiHue Ha HebOe!» HoBas 3Be3na cTaHoBmiIach sipue, OoJibllie M ropsyee MO Mepe TOro, Kak
npubimkanack K HUM. OHa cTaa Takod SpKO#, YTO UM MPHIIUIOCH 3aKPhIBATH TJ1a3a.

Jltoam, KOTOphIe HE MOKPBLIN ce0sl TPsi3blo, B CTpaxe molexkalu B YKPBITUS, HO ObUIO CIUIIKOM
NO37HO. 3Be3Ja ylajga Ha 3€MJII0 U MOKpbUIa MUP CBOUM JUIMHHBIM, JIETSALIUM, CBETSILIUMCS
XBOCTOM. BpIcOkHe JiepeBbs 3aropeiuch moJ00HO TUraHTCKUM ¢akesaaMm, o3epa U peKd Hadalu
KHIIETh, M JIA)KE CKaJlbl PACKAIMIIUCh M CTAIH Pa3pylIaThes; Y)KACHBIN MOXap MOTJIIOTHI BECh
MUD.



3areM BHE3AITHO, KOT/Ia )ap ObLI caMbIM OOJIBIIUM, U JIOAM, CHACAIOIIHecs B OOJIOTe, TyMaJlH,
YTO Ja)Ke€ OHHM HE BBDKHBYT, 3B€3/1a TIOHSIACH BBEPX M HAIIPABUIIACh MTPOYb OT 3EMJTH.

[Tocne TOro kak MHpP OCTBUI, HOKPBITHIE TPA3BI0 JIOAM OCTOPOKHO TMOKHHYIH OOJIOTO U
ornanaenucs. MX moTpscio, 4To MHp COBeplIeHHO wu3MeHwica. IloBciomy OBUIH TOJNBKO
JBIMSIINECS YEpHBbIE NEPEBbS M COXKEHHas Tpasa. Jlronu, xkoTopele He ciaymand Yumanty,
NOru0JIHM, BMECTE CO BCEMH TMTaHTCKUMHU KUBOTHBIMU. OT HUX OCTAJIMCh TOJIBKO CKEJIETHI.

BopkuBiive mou ObUTH HAIyTaHbl U HE 3HAJM, YTO JeNaTh, IOKa YUMaHTy HE MPHILENI K HUM U
He cka3an: OcraBbTe CBOM CTpax. 3Be3ja Tenephb yuuia. Maurte U pa3MHOKANUTECh, MTOCKOJIBKY
3TOT HOBBIM Mup Baml. Ho ecnu s mpuay npeaynpeauTh Bac B JIpyroil pas, He 3a0yabTe, YTO
MEHsI HaJlo CIIyIIaThbCs, NOCKOJIBKY JIETAIas M0 HeOy JUIMHHOXBOCTAs 3B€3/la HaBEPHsIKa CKOPO
BEPHETCSI Ha3aJ], YTOOBI YHUUTOKUTH 3TOT MHP.

ITepeckazano no Kounssto, 1992.

Jlanee Mbl U3y4yuM, HaCKOJBKO COINIACYIOTCA MEXIY COOOM MHOTME 3alenku U (akThl, a Jis
TOTO, YTOOBI CHIENaTh 3TO, HAM IMPHJIETCS MCCIEI0BATh MOBEICHHE CBEPXHOBON. MBI HAUYHEM C
TOT'0, YTO NPEANPUMEM IIyTEHIECTBUE YEPE3 COTHU CBETOBBIX JIET B OAHY U3 FAJIAKTUK MileyHOTrO
Ilytn, u BepHEMCs Ha3ax.

13. 310Beras «3Be31a-TOCThI»

BOITPOC: 3nan a1 Hapos 3MOXH KIOBHUC O KOMETaX W CBEPXHOBBIX? B0O3MOXKHO Jii, 4TOOBI OH
BUJICT YAAPHYIO BOJIHY OT CBEPXHOBOM WM MPU3HAKH MPUOIIMKAIOIIETOCSI CTOTKHOBEHUSA?

HukTo He MoXeT ceifyac ckaszarh, 3HAJIU JIU B HAPOJIE IMOXH KIJIOBHC O HEOECHBIX TellaX, — JTOT
HapoJ HE OCTaBWJI HU MHUCbMEHHBIX CBUJIETEJICTB, HU TMPEIMETOB HCKYCCTBa, — HO BEChMa
BEPOSITHO, YTO 3HAIMU. BOJIBIIMHCTBO TUIEMEH B HAIIM JHHU 3aBUCST OT MUTPALMH KUBOTHBIX U
CE30HHOTO POCTa PACTCHUH, TaK YTO y WHJCHIIEB €CTh TOYHBIC HAOJIOJCHHS OTHOCUTEIHHO
neuxennss Comnana, JIyaer u 3Be3n. Hapon smoxu KIIOBHC OMpEIeNIeHHO OBbLT CBHIETEIEM
3aTMEHHH, BCTIBIIIEK CBEPXHOBBIX, MAJICHUSI METCOPUTOB U MIPOX0/a KOMET — BCE 3TU COOBITHUS
OOBSCHSUTHCH COTTIACHO WX B3TJISAaM Ha MUP, 3TH B3[JISJIbI HAM CETOJHS HE U3BECTHBI.

B coBpeMEHHOM MUpE MHOTHE JIFOJM HUYErO0 HE 3HAIOT O CBEPXHOBBIX, HO UM M3BECTHBI UX
acTpOJIOTMYECKHE 3HAKU; 3TO B HEKOTOPOM CMbICIE CBsA3bIBaeT uX c Hebecamu. K tomy ke
OOJIBITMHCTBO JIIOJEH, 10 Bcel BUAMMOCTH, 32 BPEMsI CBOCH JKU3HU BUIAT KOMETY XOTsI Obl OIUH
pa3. Hapon smoxk KJIOBUC, KOTOPBIM MPOBOAMI MHOTO BPEMEHU Ha IpPUPOJIE, MOT HaOII0aaTh
He0o yarle, yeM OOJIBIINHCTBO JIIOJICH B HAIIX JHU.

XO0Ta MBI HE MOXEM HHYEro CKa3aTb O TOM, KaK HApOJ 3IMOXU KJIOBUC TPAKTOBAJ BCIHBIIIKH
CBEpXHOBBIX, MBI 3HaeM, 4YTO JAyMalOT O HHUX COBpPEMEHHbIe Joau. YTOObI CpaBHHUTH
COBPEMEHHbIE 3HAHHMS O BCIBIIIKE CBEPXHOBOM C JIET€HJAMM, JaBalTe IO3HAKOMUMCS C
HUCTOPUEH.

HAILIM [NPEJAKU U CBEPXHOBAA

C. He3amaMsATHBIX BpPEMEH JIIOJM HaOMIoJand 3a HEOOM, CTPEMSCh ONMPENeIUTh Oymyliee Io
JBIDKEHUIO 3BE3Jl M IUIAHET; Ui 3TOro ObUIM CO3JaHbl ApPEBHHE 00CepBaTOpUH, MOAOOHBIC
Herorpenmxy u CroyaxeHmky B Benmukoopuranuu, Iinp-Kapuaky n Ha6ta B Erunte, ['aouenry
B Kurae, Ankop-Baty B Kambopke, Mauy-ITukuy B Ilepy, burxopu-Mencun-Yun B Baitomunre
n Yako-Kanvony B Hero-Mekcuko, B aApeBHOCTH J10AM YIAETIAIM MHOTO BHUMAaHUS aCTPOJIOTHHU



— KaK JUIsl IJITAHUPOBAHUS CBOEH TIOBCEAHEBHOM KU3HU, TaK U JJIs pecka3anus Oyaymiero. Bo
MHOTHX OTHOILEHUSAX COBPEMEHHBIM HMHTEPEC K aCTPOJIOTMM SBISIETCA NPOMOJDKEHUEM HTOU
TpaAULUH, IIOCKOJIBKY MBI BCE €LIE MPOJOJIKAEM ITOIBITKU IIOHATh MUP YEPE3 JBUKEHUE 3BE3 L.

CoBpeMEHHbBIE KOPEHHBIE aMEPUKAHLIbI, BEPALIUE B TO, YTO OHU MPOMCXOAAT OT HapojAa SIOXHU
KJIOBUC, OCTaBWJIN OTJIEJIbHbIE YIIOMUHAHHUS OTHOCUTEIBHO KOMET M CBEPXHOBOM, BbICEYEHHBIE
Ha ckanax amepukaHckoro IOro-3amana K mpumepy, Yako-Kanvon, Hbro-Mekcuko, ciyxui
PUTYaJIbHBIM LIEHTPOM U 00cepBaTopueli, KoTopasi IOCTPOEHa ¢ yueToM nojoxeHus ConHua npu
COJIHIIECTOSIHUU M JPYTUX BAXKHBIX KOCMUYECKHX COOBITHIA.

Ms1 3Haem, 4To cBepxHOBas nosiBuiack B 1054 roay [0 H3., Kak 3alKdCaHO B KHUTAMCKUX
JICTOMHMCSX; B HAIIM JTHA €€ OCTaTKU MOXHO BHAETh B KpaGoBumHoi TymaHHOCcTH. CoOTrjiacHO
OMHCAHUSM TOTO BPEMEHH, 3BE€3[la BHE3AITHO BCIBIXHYJIA M OCTaBallaCh HEOOBIYHO SPKOW Ha
MPOTSDKEHUH HECKOJBKUX JIeT, HaOmromaTenu, B ToM uncie u B CeBepHON AMepuKe, MOTIIH
BUJIETh €€ JaXe B JHEBHOe Bpems. Apxeosiorn B Yako-KanboHe mpumuid K BBIBOIY, YTO
KOpPEHHBIC aMEPHUKaHIIBI 3aUKCUPOBATIN ITO COOBITHE HA MHUKTOTpaMMe. B Hamm mHM, depes
TBICSIYY JIET MOCJE B3PbIBA 3BE3/bl, ACTPOHOMBI, UCIIOJIb3YsI MOIIIHBIE TEJIECKOIbI, BCE €I11€ MOTYT
BUJICTh HUTEOOPA3HOE BEIICCTBO 3BE3/bl, YIAISIONICECS OT IEHTpa B3phIBa Ha KOJOCCAIBHOU
CKOPOCTH B TOJOBHHY CKOpocTu cBera. Ilukrorpamma B Yako-Kanbone, ckopee Bcero,
MOKAa3bIBACT TE€ YK€ CaMble HUTH, KOTOpbIe ObUTH HaMHOTO 3ameTHee B 1054 roay 10 H. 3.

Campble paHHHE MUCHMEHHBIE CBUETEIIHCTBA OTHOCUTEIFHO HEOCCHBIX SIBICHUN COXPaHUINCH B
Kurae, Kopee u fAlnmonun. Kuraiinp! 3anocuin nHGOpPMAIIUIO O ABUKEHUU 3BE3]] B €KETHCBHBIC
3alUCHU MPABJICHUS] JUHACTUHM, XOTS MPU 3TOM OCHOBHOE BHHUMAHHUE YJIEISAIOCH HEMOABUKHBIM
3B€3/1aM, M0 KOTOPBIM COCTaBJISUTMCH ACTPOJOTHYECKUE MpeACKa3aHus. bblio HECKOJIbKO BUIOB
«BpeMeHHBIX 3Be3m». CloBaMU «KYCTOOOpa3HbIE 3BE3Mb» M  «PACLBETIINE 3BE3/bD»
0003HaYaIMCh KOMETHI C XBOCTaMH, METEOPHUTHI XK€ HMMEHOBAIHUCH <«ICTSAIIMMH 3BE3JaMU».
KoMeTsl 1 METeOpUTHI CUUTAIHUCH YTPO30i — HEKOTOPHIE U3 HUX OOPYIIMBAIMCH HA 3eMITIO U
HaHOCWJIH BpeA oM. [loararoT, 4To KUTalCKKE JIETEH bl O JPAaKOHAX SIBJSIOTCS OMUCAHUSIMU
OTHEHHBIX KOMET WJIM METEOPUTOB, KOTOPHIE BBITJISIICITH JIJIsi KUTAHIIEeB MMOJAOOHBIMU THTAaHTCKUM
OTHEJIBIIIANINAM JPAaKOHAM, YTPOXKAIOIIE TUIBIBYIIIUM 110 HOYHOMY HeOy. He moTomMy i KuTaiIs!
OOSITUCH KOMET, YTO OHHM CUUTAIH UX HACTOSAIIMMHE JIpaKoHamMu? MBI HE MOXKEM C YBEPEHHOCTBIO
YTBEPXKZIaTh, UYTO «JIPAKOH» SIBISETCS TOJNBKO MeTadopoil. Bo3MOXXHO, WX CTpax MPOUCXOIUT
MPOCTO OT HAPYIIECHUSI TAPMOHUH Ha HOYHOM HeOe, a MOXKET, ObLT YaCThIO KYJIBTYPHON MAMSITH O
«CoObITHNY, KOTZIa «IPAaKOHBI»-KOMETHI OOPYIIMIIUNCH ¢ ceBepHOM YacTtu HeOa. [lociemuuii Tum
«BPEMEHHOU 3BE3/IbD» OHU HA3BIBAIIU «3BE3I0W-TOCThE», 3TO OBUIO MX Ha3BaHUE CBETa B Hebe,
KOTOPBI BHE3AIMHO TMOSBISAETCS, HO OCTA€TCAd HEMOABM)KHBIM B TOM CO3BE3JUH, B KOTOPOM
JIpeBHUE aCTPOHOMBI BIIEPBLIE €10 3aMeTHIN. KOHEUHO, CeroiHsl Mbl 3Ha€M, UTO «3BE€3/1a-TOCThsI»
JIPEBHUX — ATO HOBAs U CBEPXHOBAs, B3PBIB 3B€3/] B KOHIIE X JKU3HU.

COBPEMEHHA CBEPXHOBAZ

Onucanuii MECTOIOJIOKEHUS IIOSIBUBIIUXCA Ha He6e 3BC3J], CACIIAHHBLIX JAPCBHUMH, YaCTO
JIOCTaTOYHO COBPEMEHHBIM aCTPOHOMAaM Ji OOHApY)KEHUs OCTAaTKOB ATHX 3BE€3]l B HAIIU JHHU.
ACTpOHOMI:I AOBOJIBHO JICTKO HaxXOoAAT CBCPXHOBBIC B OTHAJICHHLIX TaJIaKTUKAX. nx B3PbIBLL
MOPOM sipye, 4eM CBET OT BCEHl TAJIAKTUKH, K KOTOPOW OHM MpHUHAJJIeXaT, Kak Ha wii. 13.1.
BonbIIMHCTBO COBpPEMEHHBIX CBEPXHOBBIX OOHAPY)KMBAIOTCS IyTeM cpaBHEeHHs (oTorpadmuii
3Be3JHOr0 Heba BO BpeMsl, KOTJa MOSBIAIOTCS SIPKHE 3BE3/bl, KOTOPBIX HE ObUIO paHblIe U J0
3TOrO.



Wnn. 13.1. OrpoMHasi SJHEpTrHsl CBEPXHOBOH SICHO BUHA Ha 3TOM H300paxkeHnH; cBepxHoBast SN1994D, onuHo4Has 3Be3/1a, CBETHT ITOYTH TAK JKE

SAPKO, KaK BCA Ouu3neKanas rajJakTHKa.

Hcrounuk: ITonckosas rpymnmna cBepxHoBbIX Xaii-3et, Kocmudeckuii Teneckon Xad6a, HACA

B ¢despane 1987 rona B ob6cepBaropun Jlac-Kamnanac B Ynmnu acrpoHoM o umenu Su [lenron
YBHJIEN B TEJIECKOI YTO-TO cTpaHHOe. OH BbIIIEN U3 00CepBaTOPUH, YTOOBI TOCMOTPETh HAa TOT
e yJacTok Heba, KOTOpbIil ObuT BuJieH B Teneckorne. Su [lenton yBuaen HOBYIO, SIPKYIO 3BE31Y,
B KOTOPOM HEMEIUICHHO IPHU3HAJI HOBYIO CBEPXHOBYIO. OH INOCHEIIHO IOCIaN TeJIerpamMMbl
aCTPOHOMAaM IO BCEMY MHpY, OOBSBISISI O IEPBOM BU3YaJIbHOM OTKPBITUM CBEPXHOBOH ¢ 1604
roja.

Hosas cBepxnoBas, [llentona, SN1987A, okazanach 3B€310i1 HEBEPOATHBIX pa3MepoB. Ee macca
B JIBEHAIIaTh pa3 mpebiana Maccy CosHila 9Ta Macca BHE3aITHO B30pBAIach, Hayalla CBETUTh
1 33 HECKOJIBKO MECSIIEB TI0CIIe B3PBIBA BBIICIUIIA SHEPTUIo cTa MIJUTHOHOB CouHIl. CBepXHOBast
JI0 CHX TIOp BUIHA HAa HeOe KaK OYeHb HEOOBIYHBIN HAOOP KOJIEl], TOX0XKUX Ha Ta0auyHbIe KOJIbIIA,
BBIITyCKaeMble  KypwiblikaMu. COCTOAT OSTH KOJbIIa H3 SPKO CBETSIICrocs rasa.
HemnocpenctBeHHO niepe/ B3pHIBOM 3Be3/a MCTOYATA MUJUTMOHBI TOHH MEJUICHHO JIBHIKYIIErOCs
rasa. M3nydeHue 4acTHIl, HIMEIOIIUX CKOPOCTh CBETa M CTPEMHTEIBHO JIBUTAIOIIMECS BHIOPOCHI
OBICTPO pa3HeciIHu 3TO Tra3oBoe oOnako. Bo BpeMs 3Toro, ra3 CTal W3Iy4aTh CBET, MOXOXKUH
MPUMEPHO Ha CBET OT HEOHOBOM JIaMIIBI.

OIMTACHOCTD JIA1 3EMJIN

3a NOCIEAHIO THICAYY JIET Mbl Y3HaJIW 10 KpallHEH Mepe O IIECTH CBEPXHOBBIX, KOTOPBIE
HaxoaaTcst OT Hac Ha paccTostHuU Ommke 20 000 cBetoBbIxX JeT (6100 mapcekoB). A 3TOT paiioH
npecTaBisieT co00il TONBKO HEOONBIIYI0 YacTh HaIled TallaKTHKH, KOTOpash Ha3bIBaeTCs
Mineunbim Ilytem. Kaxkmoe crosietme B Halledl rajakTUKE MOTYT MOSIBUTHCS TMSTHAALATh
CBEpPXHOBBIX.

TeOpeTI/IquKI/I Mbl MOXCEM OXKHAAThb IOABJICHUA CBCPXHOBBIX, PACIOJIOKCHHBIX K HaM Ha
paccrositaun Ommxe 815 cBetoBbIX JieT (250 mapcekoB) kaxasie 100 Thicsd j1eT. DTO OIMKE TOTO
paccTosiHus, Ha KOTOPOM BCIBIXHYJIA CBEPXHOBAas, IPUBEAIIAs K HCCIECAYyeMOMY HaMmu
«CoObITHION. Kak MBI yBHIUM IO3KeE, 3TOT (DaKT MMEET BaKHOE 3HAYCHHUE JIJIsl )KU3HU Ha 3eMie.



BOIIPOC: Kto-1100 BHIEN CBEpXHOBBIE, KOTOPBIE ObI B3PHIBAIMCH OYEHb OJIM3KO K 3emiie?

CornacHo BBIIENPUBEACHHON CTATUCTUKE, YUCIIO CBEPXHOBBIX OKOJIO 3€MJIM HEBEIUKO, U HUKTO
HE BHUJEN CTOJb OJM3KHUX CBEPXHOBBIX 3a BpeMsl CYHIECTBOBAHMS MUCbMEHHOCTH. OmHAKO
JIeTeH/Ibl HEKOTOPBIX JAPEBHUX KYJIbTYP OMUCHIBAIOT JIBa CONIHIIA B HeOe. CBepXHOBas BUIIHA HA
HeOe MMEHHO KaK BTOpoe coyiHle. PaHee B 3TOW TIjlaBe Mbl YINOMHHANIM, YTO HEKOTOpHIE
CBEPXHOBBIC B JJAJICKUX TAIAKTHKAX KOPOTKOE BPEMs M3My4aloT OOJbIIE CBETA, YeM OCTAlIbHAs
YacTh UX TaJJaKTUKH; HO OOBIYHO CBEPXHOBBIE BHJIHBI TOJBKO B MOIIHBIE Teneckomnbl. Ecnu
cBepxHoBasi tumna Il (cM. HKE) BO3HUKAET OYEHb ONMM3KO K 3emiie, OHa MOXKET CPaBHUTHCS
pa3mMepoM H spkocThio ¢ JIyHOH, mpuyeM Ha OTpPE30K BpPEMEHU B HECKOJIbKO HEAEb.
CBEepxXHOBYI0O B KaKOW-TO CTENEHU MOKHO BHUICTh M JHEM, XOTh M CMYTHO. OJTo Oymer
IpOJODKAThC A0 TeX IOp, MOKa HEe pacmaayTcs paJlOaKTUBHBIE H30TOIbI, KOTOpPHIE OHa
MOPOXKIACT.

BBDKUBIIME: ATAAJI

OTa JilereHjia TJIEMEHM aTasii Ha TaiiBaHe MOBECTBYET O BPEMEHHM, Korjaa 3emMysi MMelia JBa
COJIHIA — OJIHO SIPKO€ M OOHO TyCKioe. J[eMCTBHE MPOUCXOAUT B pariOHE, OTHOCSLIEMCS K
HaIlleMy pacclIeJOBaHHUIO, IOCKOJIbKY CMEPTOHOCHOE u3llyueHue mnopoausmieir «CoObiTre»
CBEpXHOBOM HAaHECIO MakKCHUMalbHBIA ymepOd A3uum u ABCTpanuu npuMepHO 41 Teicsdy Jer
Ha3aJa, XOTs CBEpXHOBas Oblla BHJIHA 1O BceMy MHpy. Aureku B LleHTpampHOW AmMepuke
pPacCcKaspIBAIOT UCTOPHUIO O JBYX CONHIAX (WM JyHax), BeChMa MOXOXYI Ha Ty, KOTOPYIO
pacckas3pIBarOT B INIEMEHU ATAsLI.

B »T0i#1 ucTOpUH MBI BUIMM OYE€Hb XOPOIIEE OMUCAHHME MOCIEACTBUI BBI3BAHHOTO CBEPXHOBOM
coObITHs. UNeHbl MIEMEeHHM yBHUIEIM B HEOE TO, YTO IMOKa3aloch MM BTOpbIM ConHIEM —
HACTOJIBKO SPKUM, YTO €ro ObUIO BUIHO W JHeM. BroGaBok pajnuanus okazanach JAOCTaTOYHO
CHJIBHOW JUISI TOTO, 4TOOBI YHHUYTOXXUTH JEPEBbSl U BbDKEUb TpaBy. DTOT 3(PQEKT, BMecTe ¢
KJIMMaTUYeCKUMH U3MEHEHUSIMH, TaKHUMH, KakK CHJIbHBIH T0JIOJ, BO3MOXKHO, WpUBEN K
MHOKECTBY MOKapOB 10 BCE TEPPUTOPUHU.

ATasannl 1 ABOMHEIE COJIHIA

MHoro 5ieT Ha3aj, Korja miemMs aTojuIoB BIEpBbIe EPEIUIbUIO uepe3 nposnB B TaiiBaHb, Ha HeOe
ObUIO J1BAa COJIHIIA; HOpPMAaJbHOE OBUIO OONBIIMM M KENTHIM, a JApYyroe ObUI0O MaJIeHPKUM H
roiayosM. MIHOr1a mosry4yanoch Tak, 4T0 HOPMaJIbHOE CBETUIIO THEM, a rojy0oe sIpKO OCBELIAIIo
3eMiII0 HOYBIO. B Takue HOYM NTHILBI MPOAODKAIN METh, a )KUBOTHBIE O€ranu, Tak 4To LIyM
CTOsI, Kak B JHEeBHOoe Bpems. Korzma conHua cXoamnuch BMECTe, MOTrofa CTAHOBWIACH CTOJIb
JKapKOH, 4TO YpOrKal 3achIXajl, JIMCThs NaJaJId C ACPEBbEB U HUKTO HE MOT BBINTHU HApyXKy U3-3a
o0xuraromero Bozayxa. JIroaum He MOIJIM cHaTh U MOJy4yaTh AOCTATOYHO IUILH, U TO3TOMY BCE
OoJIbIIIe 3JIMIIUCH Ha 3TH J[Ba COJTHIIA.

VYcranble W TrOJOJHBIE, WIEHbl IUIEMEHU CO3BAJIM COBET, HA KOTOPOM BOXAb CKazal: «Mbl
JIOJDKHBI YTO-TO CHEJIaTh C JBYMS COJHIIAMH, €CIM XOTUM HOPMAIbHOM H3HH. Y KOro €CTb
IPEII0OKEHUA?»

OnuH YeI0BeK MpeUToXKIIT B3o0OpaThes Ha HeOeca 1 moracuTh BTOPOE COJIHIIE, KaK CBEUy, HO HU
y KOro He OBUIO CTONh NMUHHOW NecTHHIbl. OpHA >KEHIIMHA cKa3aja, 4ToObl KTO-HHUOYIb
MOJIETE)I TOJIOOHO MTHIIE W BBUIMJ BOJY Ha BTOPOE COJIHIIC, HO BOXIb cHpocui: «TbI
coOupaembcs HaleTh KPbUIbS M MmoiereTh Tyna?» OHa OTpHIATEeIhHO MOKadajia TOJIOBOW U
HUYEro He mpou3Hecaa. Hu y koro He OBUTO penieHus IpoOIeMbl IBYX COJTHII.



B KOHIIE KOHIIOB 3aroBOPWJI MQJIbYUK: «S| YIPaXXHSJICSA CO CBOUM JIYKOM M CTPEJIaMM KasKbIi
neHb. Jlymaro, s cMory cOuTh 3TO coiHLE». Bce crapble OXOTHHKM 3aCMESUINCh Haj
XBaCTOBCTBOM Majbunka. OnuH U3 HuX npousHec: « bl HE MOXKEIIb MMOMAcTh Jaxe B 00€3bsHYy
Ha JiepeBe. Kak Thl MOXKelb IONacTh B COJHLE, KOTOPOE HAXOIUTCA Jalibllie, 4eM 00e3bsHa?»

B HeromoBanuu Manb4yuK MOpoOJOJDKAT HacTamBaTh: «f momamy B Hero!» Ho HUKTO ero He
cnyman. Kor;[a JIFO AU pacxo;u/mncs, 6OJ'II>H_II/IHCTBO OXOTHHUKOB BCE€ CII€C CMCAIIUCH Hall
MaJbYMKOM, KOTOPBIA XOTeNl «COUTh» coiHIle. HukTO, KpomMe ero oTia He BEepusi, YTO OH
I[eﬁCTBHTeﬂbHO MOXET 3TO COCJIaTh.

Ha cnenyromee yTpo OTell W €ro ChbIH YJIOXKWUIM CBOM TMPUHAMICKHOCTH M JOJTOTrO
MyTENIECTBUS HA CaMyI0 BBICOKYIO FOpY Ha IajibHEM KOHIE ocTpoBa. Oterr ckazan: «Ha Beicokoi
rope y Hac OoJibllle ITAaHCOB MOMACTh B CONHIIE U cOUTH ero». OOHSB pyKOH ChIHA, OH MIPOU3HEC!
«51 Bepro, UTO THI CMOXeEIIb clenaTh 3To». C ATHMHU CIIOBAMU OHHU OTIPABHIIUCH B MyTh. VM
MPUILIOCH BBIAEPKATh MHOTO JIOJITHX JHEH >Kapbl, 0ECCOHHBIE HOUH, 00EpEraThCsi OT KOBAPHBIX
Ppa300MHUKOB M TUKUX KUBOTHBIX, 00XOAUTH OYPJISIINAE TOTOKH.

B KOHIIe KOHIIOB OHM MOJHSUIMCH HA BEPIIMHY CaMOW BBICOKOM ropsl. B 3T0 Bpems nomkHa Oblia
OBITh HOYb, OZJHAKO T'OIy00€ COJHIIE PKO OCBEINAI0 BCe BOKPYT. MallbuMK HE XOTeN OTJbIXATh;
OH BBITAIllMJI CBOM JIYK U CTPEJbl M TUIATEIBHO IPUILEIWICS B MaJlleHbKOe cuHee coiHue. OH
HATSAHYJ JyK HAaCTOJBKO, HACKOJIBKO MO3BOJISUIN CHIIBL, M ITycTH cTpeiy. CTperna rnomnansa TOYHO
B Kpyryoe Teno roiay6oro comHua. ConHIIE CKaloCh, U U3 paHbl MOJWIACH KHUIIAIIAS KPOBb.
Manp4uk U ero orer| BIHYX/1€Hbl ObUIH yOerars ¢ MyTH, IO KOTOPOMY MOKaTUIIMCh MAAAI0LIHUE C
HeOa OrpOMHBIE KaIluld KPOBU. DT KaIUIM 32)KUTANIN JAEPEBbS M TPaBy U Ja)Ke PACKASLTH KaMHH.
3areM, TOYHO TaK K€, KaK CBET JKU3HU IOKUAAET yMMpalolllee >KUBOTHOE, Tojly0oe COJHIE
[I0TaciI0 ¥ HACTyIUJIa ThMa.

B mepBblii pa3 MaJgbuMK M €ro OTEl SICHO YBHJENM JIyHY, 3BE3/bl M Bce HOUHOE HeOo. OHH
paccMesIMCh U OOHSUIM ApYT Apyra, NOcje Yero Hayajau TaHLEeBaTh B IYyHHOM CBETE. 3aT€M OHU
JIETJIM U YCHYJIM B NIEPBBIM pa3 3a HECKOJIBKO JIET.

IIepecka3ano o TpaAMMOHHOM JIET€HAE NIJIEMEHH aTasil.
Teneps gaBaiiTe MOCMOTPHUM, KaKue €1ile IPoOJIeMbl MOKET BBI3BaTh CBEPXHOBASI.
14. B3pbIBHI B HEOE

BOITPOC: Bmr yrtBepxkmaere, uto «CoObITHE» OBLIO OYEHb pa3pymHUTENbHBIM. Kak Moria
HaxOJAIIasACs 1aJeKO CBEPXHOBAs BbI3BATh BCE 3TU pa3pylleHUs Ha 3emie?

YToObl OTBETUTH Ha 3TO, HAM HYKXHO HCCIIE0BaTh, KaKk BO3HUKAIOT CBEpPXHOBBIE. Bce 3Be3/bl
100 B3PBIBAIOTCS, JTMOO MPOCTO MOCTeNneHHO mporoparoT. Hame ConHIle, «OKeNThIA KapiauK,
BO3ZHHKJIO B 00JIaKE OC KOJKOB JaBHO MCYUE3HYBIIEH CBEPXHOBOH, MPOU3BEAIICH BCE IIEMEHTHI,
H€O6XOI[I/IMI:I€ IJI1 ITOSABJICHUA COJIHL[a, €ro INIaHET U JOaXKe camMou xu3Hu. M3 3BC3HBIX
3JIEMEHTOB COCTOMT BCE Ha Halllel TUIaHeTe, BKIII0Yasl YeloBeKa.

Poxnenune comuma mpomsonuio Oosnee 4,5 mMwuMapia JieT Haszaa, Korjga oOJako W3 rasa,
cocTosimiero mo OoubIedl 4acTh W3 BOAOPOJA, BMECTE CO MHOTHMH JAPYTUMH DSJIEMEHTaMU
MOABEPTIIOCH MO TSHKECThIO CBOETO COOCTBEHHOTO Beca KOJUIANCy U COPMHPOBAIO 3BE3IY,
KOTOpY!0 MbI Ha3biBaeM ComHiiem, Cuila TSATOTEHHs MPUTSIHYJIA aTOMBI BOJOPOAA APYT K APYTY
CTOJIb OJIN3KO, YTO Hayajach Peaklus CIAUSHUS aTOMOB. JTa Peakiys MOPOIWIa U3 BOAOpPOaA
renuil 1 BBICBOOOJMJIA OIPOMHOE KoJuuecTBO 3Hepruu. C storo Bpemenu CoNHIE Hayayo



CKHTaTh BOJOPOJI — PABHOMEPHO M HAJEKHO, obOecreumBas 3eMIII0 TEIUIOM U JHEPIrHEH,
HEOOXOANMOM IS HAILIEH BOIIOLIMA U BEDKUBAHUS.

CosnHile UCIONB30BATIO YXKeE MOJOBUHY CBOErO BOAOPOZA, HO HAM HE HYKHO OOSIThCS, YTO OH
KOHUYUTCS: YTOOBl OBUI HCHOJB30BAaH BECh BOJOPOJ, JOJDKHO TIPOWTH e€Ile HECKOJIbKO
MuunapaoB jet. Kornma ke ConHue M3pacxoiyeT BOJOPOA A0 CAMOIO siApa, HaYHET rOpeTh
TeJIni U Ipyrue 3aeMeHTsl, oryero ConHile yBeauunuTes B paguyce Ha 40 MpOIIEHTOB U CTaHET B
JBa pasa spue. Ecnu k 3ToMy BpeMeHM Ha 3emile OCTaHyTCs JIFOJU, UM MIPUAETCS] TOBOJIHOBATHCS
— JKU3HBb CTaHET yKacHO HekoMm@opTHOi. [IpumepHo vepe3 monTopa muwutuapaa net ConHie
CTaHeT B TPHU pa3a OoJibIlle CBOETO HBIHEUIHETO pa3Mepa, MPEeBPAaTUBIINCH B «KPACHBIM THTaHT.
[Ipu sTOM OHO OyzmeT BBHITJISAETh KakK OONbLIONW OpaHXkeBbI auck. Ham mywme mo 3Toro
NoKMHYTh COJHEUHYI0 CUCTEMY, MOCKOJbKY TemmepaTypa Ha 3emuie craHeT Ha 100 rpagycos
BBIILIE U MOPSI HAUHYT KUIIETb,

Eme uyepe3 250 mumumonoB ner CoiHile, B KOTOPOM TIOpUT renuid, ysenmuurcs B 100 pas
OTHOCHUTEJIFHO TIEPBOHAYAILHOTO pa3Mepa M 3aiiMeT MoJIOBUHY Heba, ctaB B 500 pa3 spdye, yem
ceifuac. IloBepxHocTh 3emin HayHeT TasATh, a COJIHLE CKOpPO CTaHET TAaKUM TIOpSYUM, YTO
OCTaBILMICS TEIUN MPEBPATUTHCA B YIJIEPOJI, MOCIE YEro MPOU30MAET KOJIOCCAIbHBINA B3PHIB,
KOTOpBIH 3acTaBuT TpeTh ConHua neteth B KocMoc. [locne storo Connie OyaeT mpoaoyikarh
MEPEeKUTraTh CBOE COACPKUMOE B 0Oojiee TSKENble 3JEMEHTHI, NMPEeBpallasch B IUIaHETAPHYIO
TYMaHHOCTb, IOCTOSTHHO BBIOPACBIBAIOIIYIO0 B MIPOCTPAHCTBO CBOM BHEIIHHUE CJIOHW, MOXOXKHE Ha
T'yCTOU COJIHEUHBIN BETEP.

B koH1e KOHIIOB, KOI/1a Ta3 NPOropuUT U yneTut, CoJHIE NPEBPATUTCS B «UEPHOTO KapilMKay, a
3emJisl U IpyTrHUe MIaHeThl OYAYT JIeTaTh BOKPYT BBXKKEHHBIMU IIapaMH.

B3PLIBAIOHIWMECA 3BE3/IbI CPEAHET'O PASMEPA

[Iponiecc rubenmn nHamero CoiiHIIAa, MOXKET OBITh, BBITJISIUT KaK 3PEMIIHOE COOBITHE, HO
6OJII>HII/I€ 110 BCJIMYMHEC 3BC3bI NCUC3AI0T C CIIC 60)166 BIICUYATJISOIIUMHA B3pI>IBaMI/I, HOpO)KI[aH
CBEPXHOBBIC. DTH PAa3HOBUIHOCTH 3BE3J YacTO OOpa3ylOT CHCTEMY W3 JABYX WM HECKOJbKHX
3BE3/]; COCEHME 3BE3/IbI MPHU 3TOM cxoxu. Harme ConHIle HEOOBIYHO TEM, UYTO Y HETO HET SIBHOTO
JNBOWHWKA, HO HEKOTOpBIC TMOJararoT, 4To JBOMHHMK ecTh. OH Obul Ha3BaH Hewmesumoii.
CTOpOHHI/IKI/I CYH_ICCTBOBaHI/IH HCM€3HI[I>I CUMUTAIOT, qTo 9Ta 3BC3a HpI/IBOI[I/IT K
MEePUOINYECKOMY MAaCCOBOMY BHIMUPAHHUIO Ha 3eMIIe.

B cnywae co 3Be3namMu-IBOMHUMKAMM OJHA M3 3BE3Jl yYMHUpAaeT 4Yepe3 MUJUIMApAbl JIeT U
CTaHOBUTCA «OesibIM Kapiukom». Koraa 3To mpoucxoAuT, ee MNapTHEp IpeBpalaercs B
«KpacHbIil ruranT». Ho 10 3TOro mpomcxomuT HEYTO HeoObluHOEe B 1BOIHONM cucTeMe 4acTo
MOIIHAs TPABUTALUS «OEJIOr0 KapijMKay BBITATMBACT Ta3bl U3 CBOETO «KPAaCHOIO MapTHEpay,
co3/aBasi JUCK M3 pacCKaJIEHHBIX Ta30B. B 3ToM mporecce «Oernblif KapauK» yBEIMYHBaeT Maccy,
CTAHOBSCH 110 Macce 1,4 pa3a 6oble Macchl CBOEToO «IapTHepay. [locie 3Toro rpaBUTalMOHHbIE
CHJIBI BKJIIOYAIOT HEKOHTPOJIMPYEMBI IIPOLECC CIUSHUSA YIIepoAa, a30Ta U KpPEMHUS C
paauoakTUBHOU (HOPMOIM HUKEIA. ITO MPUBOIUT K TOMY, UTO «OEIbIA KapJUK» B3PHIBAETCS KaK
CBEpPXHOBas TUIa la, MOJHOCTHIO NOIJIONIAsl 3BE3/y M OTHPAaBIAA €€ OCTaTKu B Kocmoc. Ha
IPOTSDKEHUM HECKOJIBKUX HEJENb CBEPXHOBAs U3iIydaeT cBeTa B 10 MuimapioB pa3 Oosblie,
yem Comnune. BpiOpomieHHbIe aTOMbI M HEHTPOHBI PEKOMOMHHPYIOT, 00pa3oBbIBas OoJjee
TSDKEIIble CTaOMIIbHBIE 3J€eMEHTHl. VM3-3a TOro uTo CBEpXHOBBIE THUIA la oOpa3yroTcs TOraa,
KOI'Zla IOCTUTaeTCsl ONPEEIEHHAs: Macca, OHM OYEHb CXO0KU, UMEIOT OJJUHAKOBYIO SIPKOCTh. DTO
MIO3BOJIAET CUUTATh UX «EIAMHHULEH CBETa» U MO UX APKOCTH ONPENEIATh PACCTOSHUE 10 HUX

THUIT II. CAMBIE BOJIBIIIME B3OPBABIIMECS 3BE3/Ibl



Snpa 3Be3n UMEIOT Maccy B IATh pa3 Oomburyto, yem Hame Comune. Ilporecc ropenus
IPOMCXOOUT B PA3HBIX CIOSIX MO-pazHOMY. B 1eHTpe HaxonsaTcst Ooiiee TsDKENble JIEMEHTHI,
BIUIOTH JI0 JKeJle3a, U caMble CTa0MIIbHBIC; OHU TOPAT SIPKO U ObIcTpO. B3pbIB cBepxHOBOI THMa 11
IIPOUCXOIUT BCETO 4Yepe3 HECKOJIbKO MUJUIMOHOB JIET MOCIE POXKACHM 3Be3abl. Ilepen Tem kak
3Be3/1a B3PBIBACTCSI, OHA PETYJISIPHO BHIOPACHIBAET T'a3 B BUJIE HHTEHCUBHOTO 3BE3/IHOTO BETPA.

MoUIHBIH MOTOK SHEPTHH, BBHICBOOOXIAEMBIH 3TUMH OOJNBIIMMH 3BE3JaMH, YPaBHOBEIHBACT
CHITY TSTOTEHUS, KOTOpasi cTapaeTcsi X ckaTh. Korma 3Be3/bl, BEDKUTAIOT JKEJNe30, OHU OOJIbIIe
HE CIIOCOOHBI TEHEPUPOBATH AACPHYIO SHEPTHUIO (MM TEIIO), ¥ LIEHTP 3BE3/(bl HAYMHACT OBICTPO
paspymatbes. Ctamusi TOpeHHs Kelle3a JIUTCS TOJIBKO JOJM CEKYHIbI, 33 KOTOpBIE 3Be3/a
ckmMaercs 10 pasmepa 3emuu. Korma 3TO NpPOMCXONUT, HauWHAETCs OBICTpas CMeEHa
KaTacTpoUUECKUX COOBITUH.

MHOI'OYMCJIEHHBIE YJIAPHBIE BOJIHbBI

B cBepxHoBoi1 Tumna Il TBEproe sapo, B KOTOPOM COIAEPKUTCS TOJIBKO HECKOJIBKO MPOLICHTOB OT
o01m1eil Macchl 3Be3/bl, OU€Hb OBICTPO CKUMAETCS B BUJE «yIapHOU BOJHBI BHYTpPb), HAarpeBasich
0 5 MIJITHAPIOB TPAayCoOB U TeHEpHUPYs OOJbIIEe HEPTHH, YeM IeHepHUpoBalia 3BE3/la 3a BCE
BpEMsI CBOETO MPEIbIAYIIETO COCTOSHUA. JTa SHEPIUsl B3PHIBOOOPA3HO PaCIIUPSIETCsI, TPOU3BOIS
«YHAApHYIO BOJIHY HApYXy» U TOCHUIA€T OOJNBIIYI0 YacTh MAacChl 3BE3Jbl B KOCMOC B BHJIE
TUTAHTCKOM, IMOX0Kel Ha 000JIOUKY, YAapHON BOJIHBI, KaK MoKa3aHo Ha Wil 14.1. OcraBmascs
4acTh f/pa TaK CUJIBHO C)KaTa, YTO MPOTOHBI W DIIEKTPOHBI CIMBAIOTCS BMECTE, 00pasys
HEUTPOHBI; AIPO CTAHOBUTCS HEUTPOHHOM 3BE3/I0M — WJIM JaXKe «YE€PHOM ABIPO», HEBUIUMOM
HEBOOPYKEHHBIM I'JIa30M U UMEIOIIEH UCKIIOYUTENBHO BHICOKYIO MIJIOTHOCTb.

«Yaapuan sonna
HADY XY #

«Yaapnax
BOAHZE BHYTDb#

*

Cmanmmsicn
olsexT

1 CwaTsiit
MERIREIAHBIN
raa

Wnn. 14.1. «Y napHble BOIHBI HApYXKy» H «yIZapHbIe BOIHBI BHYTPb» OT CBEPXHOBOM Tuma 1l co3maroT HEHTPOHHYIO 3BE3/y WIH «IEPHYIO JBIPYY,

B LICHTpE.

Korma B3pbIB BhIOpAachIBae€T BEIIECTBO 3BE3[bI B MEX3BE3IHOE IPOCTPAHCTBO, OH BBI3BIBACT
SICPHBIA CHHTE3, OT 4ero (GOPMHUPYIOTCS BOE AJIEMEHTHI, BKJItouyas ypaH. [Iponeras B kocmoce,
9TH DJIEMEHTHI B KOHEYHOM CUETEC CO3JAl0T HOBYIO COJHEYHYIO CHCTEMY, MOJO0HYIO HaIICH
COOCTBEHHOIA.

B otnnume oT cBepXHOBBIX THMa I, KOTOpble MOXXHO HAOMIOAATh BO BCEX TallaKTHKaX C
OJIMHAKOBOM BEPOSITHOCTHIO, CBEPXHOBBIE THIA I OrpaHnYeHbI 00JIaCThIO CIIUPATIBHBIX TATAKTUK
C UX BBICOKOM IIJIOTHOCTBIO 3BE3]l — TakuX, kKak Mueunsiii [1yts. M3-3a TOro 4ro cBEpXHOBBIE



tunia Il B3pBIBAIOTCS CTONH MOIIHO, OHU MPEACTABISIOT COOON Yrpo3y KakIoW 3BE3THOM
CUCTEME, KOTOpas HaxOIUTCS OT HUX HemojaieKy. ConHie U 3emiisi JBUTAIOTCS MO rajakTHKe
HC3aBUCUMO OT APYTHUX 3BC3JHBIX KIACTCPOB, B PC3YJIbTATC 4YCTO B IMOCJICAHUC HCCKOJIBKO
MUJUTMOHOB JIET MbI IPOIUIN Yepe3 OJHO U3 OTBETBJICHUU TaJIaKTUKH. DTO ABUKEHHUE MPHUBEIO
HAaC B OJIUH U3 CAMBIX OIIACHBIX €€ PCTUOHOB B OTHOIICHUU O6paSOBaHI/I}I CBCPXHOBBIX.

PACHINPAIOLIAACA OBOJIOYKA

Ilocne Toro kak cBepxHoBas Tuma Il B3opBamach, OojblIas YacThb Macchl MEPBOHAYAIBHOM
3Be3/bl PACXOAUTCA, MOAOOHO MY3bIPI0, B MPOCTPAHCTBO C KOJOCCATBHONW CKOPOCTHIO, OOBIYHO
6200 mmib B cekyHay (10 000 km/gac). DTOT pacHIUPSIOUTUICS «ITy3BIPh» TOHUT BIIEpPEN Ta3
MEX3BE3/IHOTO MPOCTPAHCTBA, 0OPa30BABIIUICS OT COJTHEYHOI'O BETPa MPEXKHEN 3BE3/bl, a TAKKE
HaxXOJAIIMECsS B KOCMOCE OCTaTKU JIaBHO MCUE3HYBIIMX 3Be3J. BelmecTBo, KOTOpoe NMpUBOANUTCS
B JIBIDKCHHE OOOJIOUKOW «ITy3BIpsI», MOXKET OBITh IO CBOEMY OO0BeMy OOJbIle, YeM Macca
NIEPBOHAYAJILHOU 3BE3/IBI.

HOSI[HCC BI)I6pOI_HeHHa$I 000JI0YKa OXJIAXKAAa€TCA U CTAaHOBHUTCS TOHBIIIC. ﬂBI/I)KeHI/Ie BE€IICCTBA,
KOTOpPOC OHa TOHUT, 3aMCHJILCTCA; B CBOIO OYCPCAb, 3JICMCHTLIL BSOpBaBmeﬁCH 3BC3 bl
3aMCIA0TCA 000JIOUKOH. HOCKOHBKy IUIOTHOCTH ra3a M HANPS)KCHHOCTh MArHMUTHOI'O IIOJIA B
PA3HBIX YaCTAX IaJIAKTUKU pa3JIMvHaA, 000J104Ka HAUMHACT UCKAXKATHCA. . .

Uepe3 HECKOJBKO THICAY JIET OCTAaTKH CBEPXHOBOU IEPEXONAT B CTAIAUI0 «CHEXHOIO IUIYran:
(GpOHT ynapHOH BOJHBI CTAHOBUTCA MEAJICHHEE U IUIOTHEE U MPOXOJIUT Yepe3 NMPOCTPAHCTBO C
IIOCTOSIHHOM CKOpPOCTBIO, CJIOBHO CHEXHBIM IUIyr. B KOHEYHOM cuere 3Ta yhapHas BOJIHA
pPacxoauTCs B OTKPBITOM IIPOCTPAHCTBE.

VIMeHHO 5Ty MoOJelb YYeHbIE MCIOJB3YIOT, YTOOBI OMNKMCATh PACHPOCTPAHEHUE BELIECTBA
cBepxHOBBIX THma II, HO OHa sBIsieTcs B OONBIICH Mepe TEOPEeTHUYECKOW, TMOCKOJIBKY B €€
HOJJIEP)KKY €CTh CIMIIKOM MaJlo SKCIEPUMEHTANbHBIX JaHHbIX. [1ogpoOHBIM HCcienoBaHHEM
CBEPXHOBBIX HAayKa 3aHSIACh CPABHUTEIBLHO HEIABHO, U IIOXO0XKE, YTO IOBEJCHHUE CBEPXHOBBIX
3HAYUTEIIBHO BAPBUPYETCS B 3aBUCHUMOCTHM OT MECTHOM MEX3BE3IHOW Cpeibl M JUHAMHUKU
Ka)XJ10l CBEPXHOBOM.

BOITPOC: Bwl yTBepxaaeTe, 4TO BBIOPOIIEHHOE BEIIECTBO CBEPXHOBON 00pa3yeT KOMETHI,
MOX0KHE HA CKOIUICHUS, B TO BpPEeMsl KaK PACHIUPSIOMIAsCS O0O0JOYKA SIBISICTCS BCETO JIMIIb
00JIaKOM 3JIEMEHTOB C UCKIIIOUUTENIbHO HU3KOU MIIOTHOCTHIO? Kak BBl MOXkeTe 0OBSICHUTD HJICIO
CKOILJICHUH?

XOT ¥ IPUBIEKATEIBHO IIPEACTABICHUE, 4YTO CBEPXHOBAas IIPOU3BOAUT PABHOMEPHYIO
000JI0UKy, KOTOpasi OJMHAKOBO PpAaCIpPOCTPAHAETCS BO BCEX HAINPABIEHUSAX, OHO HE [aeT
VUCTUHHON KapTUHBL. B3pBIB CBEPXHOBOM, Kak IPaBUIIO, HAYMHAETCA HE B LIEHTpE sapa, a B
CTOpOHE OT Hero. M3-3a Toro, 4o B3phIB HE COATaHCUPOBaH, HEUTPOHHASI 3B€3/1a MTOCIIE B3phIBA
HAYMHAET JBUTaThCs CO CBOETO MPEXKHETO MECTa C OOJIBIION CKOPOCTHIO.

To ke mpoucXoauT U ¢ razamu B Tefe 3Be3lbl, CoriacHo moJjcyeTaMm Ipynmbl acTpOPHU3UKOB
YHusepcurera Uukaro u HaydHoro umHcTuTyra KOCMUYecKHX TeneckonoB. Jlxum Tpypan
yTBepkaaer (mpu nmuaHor BcTpeue B 2005 romy), 4yTo, COTJaCHO aHAIU3y YHMKArCKOW TPYIIIIHI,
B3pbIB TUIIA | a IPOM3BOAUT KOMKHU BEILLECTBA, KOTOPBIE JIETAT IPOYb OT MECTA B3PbIBA — BO
MHOT'OM TaKHM k€ 00pa3oM, KaK U OCTaBIIeecs SIpo.

Onun u3 uccnenonareneit, Maitki [llapa n3 HaydyHoro MHCTUTyTa KOCMHYECKUX TEJIECKOIOB,
cka3zal: «OCHOBBIBAasICL Ha JTHUX HaG.HIO,Z[GHI/IHX, MbI MOXKEM HprITH K BbIBOAY, 4YTO HallKU



MPUBBIYHBIC TIPEJICTABICHHS O TOM, KaK JOJKHA BHITJISAETh 0007I0YKa CBEPXHOBOM, COBEPIICHHO
HeBepHbl. [[IpeobmanaeT]| B3rsA, YTO CBEpXHOBAsi B3PbIBAETCSl BO BCEX HAIPABIICHUAX, IPUYEM
€€ BEIIEeCTBO JIETUT C OJIMHAKOBOI CKOPOCTHIO, TAK YTO 00OpaszyeTcs MOBOJBHO TIIaJIKOE 00JIaKO.
BmecTto a3TOrO0 MBI BHAMM  MHpHUAILl  OTHASIBHBIX  y370B  [komkoB]» (M3 Illapa,
«AcTtpoHomMuYecKuil xKypHany», 114,1997, c. 258).

3710 HaOMI0/IeHNE HATIOMUHAET aTOMHBIN MM TUHAMUTHBINA B3pBIB, B KOTOPOM OCKOJIKU C Pa3HOM
CKOPOCTBIO pa3JIeTal0TCsl HEPOBHBIM CJIOEM BO MHOTHX HaIlpaBieHUsX. B1o6aBok, mo mepe Toro
KaK pacXOIHUTCs yJapHas BOJIHA OT B30OPBABIIEHCS 3BE3/bl, aCCUMETPHUYHOE TBUIEBOE 00JaKo,
KOTOPOE €ro OKPPKaeT, MOXKET CHKaThCsl, CO3/1aBasg HAMHOI0 OoJiee MJIOTHBIE 00JacTH rasza. 1o
HaOroaIock BO BpeMsi B3pbiBa cBepxHOBoi SN1987, mokazanHoro Ha wimi. 14.2. Spkue
00J1aCTH B KOJIbLIE UHTEPIPETUPYIOTCS Kak 0ojiee 00beMHbIE KOMKHU, PaCKaJICHHbIE B pe3yJIbTaTe
CTOJIKHOBEHUS C yIapHOHN BOJIHOU.

Wnn. 14.2. Slpkue mapsl GOPMHUPYIOTCS OT BBICOKOCKOPOCTHBIX YIApHBIX BOJIH cBepxHOBOH SN1987. OHM mpeBpaTHIINCh B Ta30BOE KOJIBIO Y

nersiee co ckopocTbto 6onee 1 000 000 Mub B CEKyHIY.

CTONIKHOBEHHUE HarpeBacT ra3’oBOC KOJbLO, 3aCTaBjidd HEKOTOPBIE €ro 4aCTH CBECTUTHCA U YTOHBLIATHCA (CaMBIe SPKUE YYaCTKH YyKa3aHbl

crpenkamu). Ucrounuku: ILII. I'apraBua (I"apBapackuii mentp acrpodusuku) u apyrue; HACA.

Tam rae pacmmpsitoreecs: 001aKo MPOXOAUT OIU3KO K IPYrod 3BE3AHON CHUCTEME, TpaBUTAIUS
ATOM CHUCTEMBI IPUBOJUT K KOHIIEHTPAIIMU ATOTO 00Jlaka B KOMKH. Takxe Hajo 3aMeTUTb, YTO
JaXKe eClIM TPUTSHKEHHE MEXAYy 4YacTUIIaMU CBEPXHOBOHM clla0o, TpaBUTAIUMs BCE PaBHO
MeJUIeHHO cOnmmkaeT ux. [IpumepHOo TakuM ke oOpazoM (pOpMHUPYIOTCS KOMETHI H aCTEPOU/IBI,
Takue, Kak komera ['ajuted u komera Temsensa-Tarriia, B KOTOPYIO Bpe3ajicsl KOCMUYECKUI 30H]
HACA «/lun poy6». OH moka3zajn, 4To KOMETa MPEICTaBIseT COOOW CBEPXJETKWW Iap M3
COOpaHHOTO B KOCMHYECKOM MPOCTPAHCTBE MarepHalia, elBa yJIEpPKUBAEMBIH CHIIaMU
nputskeHus. [lo Mepe TOro kak 00JIaKO OT CBEPXHOBOW MPOXOIUT MHUJUIMOHBI MHUJIb CKBO3b
MPOCTPAHCTBO, B HEM TOXXE€ HAYMHAIOT COOMPATHCS KOMKH, OCTAaBIISII MEXKIY co00il mycTtoe
MpPOCTPAaHCTBO. b 3TOM ciydyae MOXKHO NPEANOJIOKUTh, 4YTO Hama CoJIHEYHasi CcucTeMa



6ombapaupyeTcs 0O0beMHBIMH KOMKaMHM, €CIIM TONAAaeT B padOHbBI pacpOCTPAHEHUsS yJapHOU
BOJIHBI.

CKOJIBKO CBEPXHOBBIX HAXOJIATCA ITIOBJIM30CTHU?

JeBun 'pun u3 Kapenaumickoit mabopatopuu B KemOpumke 3anec B kataior 231 octaTtok
CBEPXHOBBIX B rajmaktuke Miueunsiii [IyTe, U nmpuMepHO 77 NPOLEHTOB M3 HUX OKa3aIUCh
MPOCTHIMU 000JIOYKAMHU U3 BBHIOPOILIEHHOTO BemlecTBa. PaccTosiHus oT 3eMiu coOpoKa ceMu MeCT
HAXO0XJICHUS OCTATKOB CBEPXHOBBIX M3 ITOTO Karajora ObUIM W3MEPEHBI, OHU BapPbUPYIOTCS OT
980 no 48 000 cBeToBBIX JeT. bonee crapeie, a Takxke WK O60j1ee OTIAaICHHBIE OCTATKH CIIUIIKOM
MaJIOPA3IMYUMBI, YTOOBI UX MOKHO OBLIO HAOIIOIAaTh, 2 HA TPOTHUBOMOIOKHOM KPAO TaTaKTUKU
MBI HE CIIOCOOHBI YBUIETH BooOIIe HU4ero. OcTaTku CBEPXHOBBIX, KOTOpble HaOmoAan ['puH,
HAXOJATCS OJM3KO M OTHOCATCS K TEM, KOTOpble MOTNIM HaOmoIaTh B HENaBHHUE TIO
HUCTOPUYECKMM MepKaMm BpemeHa. Mcxonas w3 pomymieHus, 4To 3a NEpUOI B ThICAYY JIET
BCITBIXMBAIOT 6 CBEPXHOBBIX, MOKHO 3aKJIIOUUTh, 4TO 3a mocieanue 40 Teicsd JieT Ha Hebe
nosiBUIKCh 231 cBepXHOBBIX. U3 3Tux 231 CBEepXHOBBIX HEKOTOPHIC AOJKHBI OBLITH HAXOIUTHCS
OuYeHb OJIM3KO K HaM. B3pbIB 0JJHOM M3 HUX MOT MPUBECTH K «COOBITHION.

OOOEKT HA 3EMJIE

Mp1 BuJenu, 4TO B3PBIBBI CBEPXHOBBIX MMEIOT 3HAYUTENIbHBIE MOCIEICTBUS M YTO OHHM YacTo
MMPOUCXOIAAT OKOJIO 3emin. MaCH_ITa6I>I 9TUX B3PBIBOB KOJIOCCAJIbHBI, U MOCJICACTBHUA OT HHUX
MOTYT HOCHThH Karactpoduueckuid mias 3emum xapaktep. K mnpumepy, mnpeacTaBbTe, 4YTO
MIOJIOBUHY TIOBEPXHOCTH 3€MJIM HECKOJBKO CEeKyHJ OomMOapIupoBaid ramma-iTydyamd H
HEUTPOHHOU paauaIieil — 3To Kak MpH B3pbiBe 00MOBI B Xupocume. OnmHako 310 He Bee. [locme
CTpﬁLHHOfI ACTOHAIIMK 3BC3/1bl, KOTOpad B ABaAUATh C JIMIIHHUM pa3s 60.HBLHG HaIIero COHHHa,
BEIIECTBO 3BE3/lbl PUHETCS Ha HAc Yepe3 MPOCTPAHCTBO HA OTPOMHON CKOPOCTH, YTOOBI
Bpe3athcsi B ComnHIle U Bce MIaHeThl CONMHEYHOW CHCTEMBI. DTO CTOJIKHOBEHUE OYyNET IJIUTHCS
JIOJITO, KaK MOKAa3bIBAIOT HAIIM CBUJETENHCTBA 0 «COOBITHI.

BBIDKMBIIWE: APABAKA

OcTranoce BCEro HECKOJIBKO JIETeH]l, KOTOphle MOTYT OBITh ONHCAHHWEM CBEpXHOBOW. OHH
npuHauIe)kaT HapojgaM EBpombl, Asnn u 0ob6enx AMEpUK U TOBOPAT O TOM jke. OObIYHO B
JeTeH1aX YIIOMHHAIOTCS TpU (a3bl MUPOBBIX KaTacTpod:

* OTOHb — €T'0 BBI3BIBAET U3IIyUYEHUE CBEPXHOBOM;

* JIeJl — PE3YJIbTAT KIMMAaTUYECKUX U3MEHEHUM OT BO3JIEHCTBHS CBEPXHOBOM;

* HABOJHEHUSI — BBI3BaHbI YJJAPHOI BOJHOM U CTOJKHOBEHUSIMU HEOECHBIX TeJl C JIEAHUKOM

Mp1 00BIYHO OKHaeM MpeAaHuil 00 OrHe, MOCKOJIbKY KOCMHUYECKHE JTYUYH BBI3BIBAIOT OOIIMPHBIE
NOKapbl U YHUYTOXAIOT pacTeHus. Crenyromias JereHaa NpUHAUIEKUT apaBakaM, IJIEMEHHU B
Kapubckom mope, nmepBbeiM BeTpeTuBmnM Komym6a B 1492 romy, u onmuchIBaeT KOHEIl EPBOTO
MHUpa OT OTHSL.

Orownb ¢ HebOec

Mmoro snox Hazaa TBopel He cMOr OoJbllle TEPHETh 370 B MUPE U PEIINU YHUYTOKHUTH ITOT

MUp, 4TOOBI co3/aTh HOBBIN. OrnsageB 3emito, TBopem CMOr HAWTH TONBKO OJHY MPABEIHYIO
CEMBI0, KOTOpas 3aciykuBaja xu3Hu. OOpaTUBIINCH K HUM, TBopel ckazan: «auTe u BeIpoiTe



00JIbIIYIO SIMY, TIOKPOMTE €€ JepeBbsIMH, a HaBepX HaBaiHTe mecok. [locae Toro xak 3to Oyzaer
C/IE€TIAHO, 3aMIPUTECh U3HYTPHU U 3apOUTECH 17151 0€30MaCHOCTU.

Cembs ycnblmana yrposy B rosnoce TBopla, Tak 4To, HE 3alyMbIBasCh, BCE OBICTPO HAa4Yald PhITh
amy. Kak Tonpko oHu 3anepnuck, TBopell mocnan yxacHbI OTHEHHBIH JOXKIb U Ipaj ¢ Hebec,
YTOOBI YHUUTOKUTH MUD.

BHyTpu sIMBI 3emulsl TpsiCIach TaK CHJIBHO, YTO COOpaBIIHMecs B HEH OOsuTMCh OOpyIICHHUS.
Cpr,Z[I/IBH_II/ICB B CCPCAUHC SAMBI, OHHU CJIbIIIAJINA PCB U NOTPCCKUBAHUC OTrHs, IMOCKOJIBKY JIECa
BOKPYT THOJIM B OTPOMHBIX TOkapax. Bo3ayx B sime ObICTPO CTAaHOBWIICS TEIUIEE, U CKOPO CTaJIo
TpyAHO nblmath. CeMbsi cTana OOATHCS, YTO sIMa HEAOCTATOYHO IIyOOKa JUIsl TOTO, YTOOBI OHH
CTACIHCh, HO CKOPO IIYM MPEKPATHIICS U KPBIIIIA SIMBI CTaIa IPOXJIaTHOM.

Uepes HEKOTOpOE BpeMsl CeMbsl BBILILIA HApYXKy M yBUAela U3MeHUBLIMICS Mup. OroHb CKer
PacTUTENBLHOCTh Ha 3€MJIe, TaK, YTO BCE OMYCTOIIEHHOE MPOCTPAHCTBO OBLIO OTKPBITO JUJIsS
B3rjsiaa. COXpaHI/IJII/ICB JINIIIb HGGOHBLHOG YHUCJIO JKUBOTHBIX W HCCKOJIBKO APYrux IMJICMCH,
KOTOpBIE MOCTPOUIIU MHUP 3aHOBO.

ITepeckazano bperrom, 1880 r.

4TO IIOKA3BIBAIOT CBUAETEJIbCTBA

* Camble OOJIBIIIME M CaMbI€ OIACHBIC CBCPXHOBBIC IMOABJIAKOTCSA HAa OKpPAWMHC TaJIaKTUK, B HX
OTBCTBJICHUAX.

* MBI npoxoauM 4yepe3 ONacHyIo 30HY OJHOTO U3 OTBETBJICHUN TaJlaKTUKH.

* Korma cBepxHOBasi B3opBajiach, OHA BBIOPOCHIIA C yAapHON BOJHOW OOJIBIIIOE KOJIHYECTBO
3BE3JHOTO BEILIECTBA.

» CBepxHOBasi MOPOAMIIA 1Ba B3PBIBA; OJUH CO3JACT «YAApHYIO BOJHY HapyXy», BTOPOH —
«YJApHYIO BOJIHY BHYTPbY.

* B3pbIBBI CO37aI0T OOJBIIIOE KOJTUYECTBO PAJIMOAKTUBHBIX YpaHa M TOPHUS — ITO K€ MBI BUJTUM
B «COOBITANY.

Msbl 3HaeM, 4TO B MPOLUIOM OKOJO 3€MJM OBUIO MHOIO CBEPXHOBBIX, M 3HaeM, IJ€ OHHU
B30pBAINCH. JlaBaliTe Temephb IONBITAEMCS ONPEICIUTh Ty «IIYLIKY, U3 AyjJa KOTOPOM HIET
JBIM.

To ecTpb HaiiieM Ty CBEpXHOBYIO, KOTOpas M Obla mpuuuHON «COOBITHS.
15. I'urantckue «ry3bipu» B KOCMOCE

BOIIPOC: Xopomio, Bel HallllM Ha 3eMile CBUAETEIbCTBA BO3JAEHCTBUS CBEpXHOBBIX. Ho ecTh
Kakue-HUOyIb CBUJIETENBCTBA OTHOCUTEIBHO HUX B KOCMOCe?

qTOGBI HaUTU TakKu€ CBUACTCIIBCTBA, ;[aBaﬁTe BHUMATCIIBHO HOCMOTpI/IM, B KAKOM MUMCHHO MCCTEC
TaTaKTUKKM Mbl Haxoaumcsi. Korma BBl CMOTpHTE Ha HOYHOE HE00, 3BE3MIbI  KaXKyTCA
pa3OpocaHHBIMU HAyTaJ, 3a HCKIIOYEHHEM SPKOW IMOJIOCHI uYepe3 Bce Hebo; 3TOo MmoJoca,
cojepariasi 3Be37bl Hameld COOCTBEHHOM rajmakTuku — Mieunslii [lyte. MHOTHE 3BE3[HI,



KOTOpBIe MBI BUJIUM 3a npez[enaMH 3T0ﬁ IIOJIOCBI, HC ABJIAIOTCA 3BC3AaMU BOO6H.I€,— 9TO
OTJAJICHHBIE TaJaKTHUKH, TOJOOHBIE HAIIEH COOCTBEHHOM.

B aToit monoce, HaxoAAMICHCS B TUIOCKOCTH TAAKTUKH, IIEHTP KaKeTcs 00Jiee TEMHBIM U JaKe
JIUIMICHHBIM 3BC31, — HO J3TO TOJBKO H3-3a TOr'O, 4YTO IIBIJIb SaKpBIBaeT CBCT, I/I,Z[yH_II/II\/'I oT
Mineunoro ITytu. MHOrue MUJIIIMOHBI 3B€3/1 BJIOJIb INIOCKOCTH TaJJaKTHUKH CKPBITHI B 3TOM MbLIH,
HO, OHI/Ipa}ICB Ha HalllM 3HAHWA O Tr'aJlJaKTHKaX, Mbl MOXKCM HprITH K BBIBO,Z[y O TOM, YTO MBI
J)KUBEM B CIIUPATbHOM TajlaKTUKE. 3eMJIsi UMEET JKU3HEHHYIO BAXKHOCTh JUISl JIIOJIEH, HO 1O
MEpKaM TallaKTUKA OHA SBJSETCS HE3HAYUTEIbHOM IJIAaHETOM, KOTOpas KPY>KUTCS BOKPYT
HE3HAYUTENbHOM 3BE3[Ibl, PACHOJIOKEHHON Haneko OoT ueHTtpa Mineunoro Iyt Ha okpaunHe
KOCMUYECKHUX «IIPUTOPOJOBY.

Mnneunsiii [IyTh COCTOMT W3 CHCTEMBI CHUPATBHBIX BBIOPOCOB, HCXOISIIMX W3 IEHTpA
TaJlakTUKH; YY€HbI€ MOJIaraloT, 4TO ATH BBIOPOCH CcHOpPMHpPOBANINUCH OT TOTO, YTO 3BE3[IbI,
pacmooKeHHbIE OJIM3KO K IICHTPY TaJIAKTHKH, BPAIIAIOTCS BOKPYT HEro ObICTpee, YeM 3BE3JIbI,
HaxoJsmuyecs Ha nepudepuu, U KOrja rajakThKa BpallaeTcs, TO IMOJIy4aeTcsi YTO-TO BpOJEe
HUTEW CMareTTd Ha BUJIKE. JTa pa3HULAa B CKOPOCTH BpalICHUs MPUBOIUT K CXKATHUIO Ta3a B
CHUTAX», JOCTATOYHOMY JJIs Havaja mnpoiecca (GOpMUPOBAHUS 3BE3/IbI.

Mexay cnupanbHBIMUA BEIOPOCAMH UMEETCS TO>KE€ MHOTO 3Be3/1, HO OHM OueHb cTapble. [1o100HO
HameMmy CoJIHIly, OHM IyTEIIECTBYIOT IO TaJlakKTHKE, BXOJASl B €€ «HUTWU». DTHU IMyTELIECTBUS
BBI3BaHBl KOCMHUYECKMMH TEYCHHMSIMHU B TalaKTUKE, TOAOOHO TEYECHUSM B OKEaHe.
ATiaHTUYECKUN OKeaH BCETJa UMEET OJIHY Ty ke (hopMy, HO BoJia, pbl0a U BOJAOPOCIH JBUKYTCS
B HEM HE3aBUCUMO JPYT OT Jpyra.

Bonee sipkue m Oonee MaccHBHBIE 3Be3/bl, oTHOcsmuecs kK tunam O u b, TOMHHUPYIOT B
palioHax «HUTEN», IJIe OHU MOCTOSHHO (OpMUpPYIOTCA U ymupaioT. Crieays MOCIOBULE GKHUBU
OBICTPO M yMHpail MOJOIBIM», 3TH 3BE3[bl SBIAIOTCS MAJOXKUBYUIUMH CBEPXTUTAHTAMH,
KOTOpBIE SIPOCTHO CrOPAOT, a 3aTEM SPKO B3PbIBAIOTCS — CBepXHOBBIE THNA II. IT0 03HayUaer,
YTO CaMbI€ MOILHBIE CBEPXHOBBIE YaIllE BCETO BCTPEUYAIOTCS BHYTPH «HUTENH» TallaKTUKH, 4YTO,
€CTECTBEHHO, JIeaeT 3TH «HUTHU» CaMbIM oOmacHbIM MecToM. K coxanenuto, 00 3ToM
YIIOMUHAJI0Ch paHee, Halle COoNHIE B HACTOSIEE BPEMs MIPOXOIUT YEpe3 T'YCTO «3aCEIECHHBIIN
paiiton OpuoHa B ranaktuke Miieunbiii [lyTh. B 3TOM pailoHE MHOXECTBO B30pPBAaBIIUXCS U
TOTOBBIX B30pBaThcsi CBEpPXHOBBIX. AcTpodms3uk Hapkucko benutuc u ero kosmierun us
VYuusepcurera JIxoHca XONKHHCA CYUTAIOT, YTO MPUMEPHO JABA/ILATH CBEPXHOBBIX MOSIBUIIUCH
Bo3J€ 3emiH 3a nocneanue 10-20 MumunoHoB sieT. HekoTopble U3 HUX BO3HUKIIM COBCEM PSIOM
¢ 3emsield, ¥ MBI TOJIaraeM, 4TO OJIHA W3 HHUX ObLIa TJABHOW NPUYMHOW CEPHHM KaTacTpod,
OOpyIIMBIIMXCS HAa 3eMJII0, HAUMHAs IPUMEpHO 41 ThICSUM JIeT Ha3al.

«[1Y3bIP1» OKOJIO HAC

B HemocpenacTBeHHON OyM30CTH OT 3eMJIM B KOCMOCE HAxXOMATCS TIOXOXKHE Ha TYy3BIpU
o0pa3oBaHUs, KOTOPBIE, B OTIWYHE OT OOBIYHBIX PAlOHOB TaJIAKTUKH, MIOYTH HE WUMEIOT rasa u
ned. B OONBIIMHCTBE «Iy3bIpeil» €cTh O4YeHb AKTHUBHBIE YYAaCTKH, KOTOpBIE MOPOKIAIOT
TUTaHTCKHUE 3BE3/bl, Normbarommue 3areM, Kak cBepxHoBble Tuma II. [loxoxke, rurantckue
B3PBIBBl 3TUX CBEPXHOBBIX MPHUBOAAT K TOMY, YTO M3 «I1y3bIpEi» BBIMETAIOTCA I'a3 U IbUIb.
BremHne kpas 3TUX KOCMUYECKHMX <«ITy3bIPE» SIBIIOTCS palOHaAMH, KyJa pacIIUpSIOLIHAEC
YAAapHBIE BOJIHBI MOATAJIKUBAIOT a3 M IbUIb, OKpPYXarolue CBEpXHOBbIE. CTOIKHOBEHHE
pacmupsronieiicss 000J0YKH CBEPXHOBBIX C MBUTHIO MPUBOAMT K PA30TPEBY U JETAET 3TO MECTO
BUJIUMBIM C TOMOIIBIO ONTHYECKUX MPHOOPOB, TaK YTO KOTJa acCTPOHOMBI IIISIIAT HA 3TU
pacmupsitonecs: 00O0JI0YKH, OHHM BHIAT SPKO OKPAIICHHBIE «ITy3bIpU» — HAWBHBIA 00pa3,
KOTOPBIH CKPBIBAET CEPbEe3HbIE COOBITHS, TPOUCXOSAIINE B ITOM paiioHe.



CouHIle HAXOOUTCS B CEPEIMHE «MECTHOIO IY3BIPS» — MOJIO0Tr0, OTHOCUTEIHFHO HEOOIBIIO0
oOpazoBanus. Hamr «my3sipp» chopmupoBania cepus HEAaBHUX BCIIBIINIEK CBEPXHOBBIX. [lpu
TOM MHOT'OYMCIIEHHBIE B3pBIBBI YHECIH Ia3 u3 okpecTHocTel CoiHIa, CO3/1aB MOYTH MOJIHBIN
BakyyM. CormnacHo orienkam HACA, Bcero 4yeTsipe aToMa rasza cofiepkarcs B 00beMe, IPUMEPHO
paBHOM 00BeMy denoBeueckod rojoBbl. 910 B 1000 pa3 MeHble, 4eM B OOBIYHOW TraJlakTHKE.
Bro6asoxk »tu atomsl B 100 000 pa3 ropsiuee, ueM HOpMalibHbIe aToMbl Mieuroro [TyTu.

ITo Bceit Bunumoctu, CoNHIIE HAXOAUIIOCh OYEHB OJTM3KO K MECTY, TJIe B30pBajach CBEPXHOBAS,
IpUYEeM 3Ta CBEPXHOBAs JI0JDKHA Obljla B30pBAThCS K ceBepy MM K 1ory oT COJTHEYHON CHCTEMBI
(opueHTaIusa ceBepa M IOora — IO MAarHUTHBIM ToJifocam 3emin). SlcHo, uTo 3emis Obuia Ha
«IIpsIMOM 1O0pOre» B3pbIBA, IOCKOJIBKY Mbl HaXOAMMCS B IYCTOM 4acTH IY3bIpsA. DTO SABIAETCS
BECKHUM JI0KAa3aTe€JILCTBOM TOI0, YTO MO KpallHEH Mepe OT OJHOM MAaCCHBHOM 3BE3Ibl yIapHas
BOJIHA TPOIIUIA HE TaK JaBHO, U Ha 3eMJie BpeMs OT BPEMEHU YyBCTBOBAIUCH APPEKTH OT 3TOTO
Ha TMPOTSHDKEHHWU TOCIEAHUX HECKOJbKMX MIILUIMOHOB JieT. Ha 3TOM B3pbIBbI CBEPXHOBBIX,
MOXO0KC, HC 3aBCPIIHIINCh, WU MbI IIOJIaracM, 4TO HOCHGI[HI/IfI — B «MCCTHOM IIY3BIPC» —
npousomien 41 Teicauy JeT Hazan. HemaBHO ObITM 3aMeuUeHBI CBEPXHOBBIE, KOTOpPBIC
YBEJIMUMIIMCH 1O OAHOM TPEThel pa3Mepa Halllero «KMECTHOT'O Iy3bIPs» MEHBIIE YeM 3a 2 ThICSUU
JIeT; TaK 4YTO SBJSETCs OONbIIMM OJarom To, yTo 000JI0UKa Halleil CBepXHOBOM, B30pBABILIAsCS
41 TBICAYY JICT Ha3al, UCYC3JIa B OKPCCTHOCTAX «MCCTHOI'O ITY3bIPs».

BOIIPOC: «Ily3bipp» CBUAETENBCTBYET O TOM, UYTO B HameMm paifoHe Mieuynoro Ilytu Obuin
cBepxHoBbIe. [loMuMoO 3TOrO, €cTh Kakue-mubo apyrue cuaerenberBa «CoObITHSY, TaKHue, KakK
000JI0YKA WX OCTATKH 3BE3/IbI7?

KPACHOPEUUBLIN ITYJIBCAP

Ecnu cBepxnoBas tuna Il B3opBasiack 0ko0 3emiin mpuMepHoO 41 ThICSUy JIET Ha3ald, €€ OCTaTKU
— Takke HEHUTpOHHas 3Be3/la WM YepHas Iblpa — MOryT ObITh MoOmu30ocTH. OHHU MOTYT
HAXOJUTHCS U JIaJIeKO M3-3a TOTO, YTO B3PBIB CBEPXHOBOU CIOCOOEH MpHUBECTH K BhIOpoOCy ee
BEIIeCTBAa Ha OONBINON CKOPOCTH (KakK MoKa3aHo Ha Wil 15.1), 1 OHO OKaKeTCs B OTHAAIEHHBIX
YacTsIX raJlakTUKU. J[aXke eclii OCTaTKU CBEPXHOBOM HaXOASTCA MOOJIU30CTH, OHU JTOJIKHBI OBITH

OYCHBb MaJIbl U TCMHOI'O IIBE€TA, TaK YTO YBUJACTH UX HCIIPOCTO.




Mnn. 15.1 Hekoropble 0CTaTKH BELIECTBAa CBEPXHOBOI IBUratOTCs ¢ HEBEPOATHOM CKOPOCTBIO, KaK Ha 3TOM M300pakeHUH HEHTPOHHOM 3BE3/1bl B
co3pe3quu Crpenbra. Ha3BaHHas TyMaHHOCTBIO MBIIIM, 3Ta TYMaHHOCTb JABHXKETCSA CO CKOPOCTbIO Ooiee 1,3 MHJUIMOHOB MWIIb B CEKyHIY.

HUcrounuku: HACA u Llentp actpodusuku I"apBapna-Cmutcona

Ecnu octatku nmpeBpaTHINCh B HEUTPOHHYIO 3BE31y, MBI MOXEM OOHapyXHTh €€ Kak Iyibcap,
BbIOpACHIBAIOIINN OTPOMHBIE CTYCTKH SHEPruu. MBI MojiaraeM, 4To KaTajau3aTopoM KaTacTpodbl,
HauaBiielicss 41 Teicsdy Jer Hazan, Obul mynascap ['emmura (cm. wmui. 15.2) B co3Be3guu
bmuznernos. Pamamypan (1993) cuuraer, 4ro 5Ta CBEPXHOBAas MOTJIa MPHUBECTH K OTYETIUBO
HaOJI01aeMOMY TIHKY COJAEp)KaHUS OCpHILIMS — OHO CBSI3aHO C JICHCTBHEM CBEPXHOBBIX — Y
3emiu npuMepHo 50-30 Teicau et Hazan. Haxopsuuiicss Ha pacctogHuu mpumepHo B 500
CBETOBBIX JIET, ['eMHMHra sBISeTCS camMblM OJM3KUM K 3emje IyJbcapoM; OH H3Iy4yaeT
PEHTT€HOBCKME M TraMma-iydyd B oAuHaKoBble 0,237-CeKyHIHbIE WHTEpPBAJIBI, HO HE JaeT
BUJUMOTO CBETAa WM PAJAMOBOJIH, YTO JEJIAET €r0 HEBUAMMBIM ISl ONTUYECKUX TEJIECKOIIOB.
CBuzerenbCcTBa MOATBEPKIAIOT, YTO B MPOILJIOM ['eMUHTra HaXOAUJICS HAMHOTO OJImKe K 3emiie,
BO3MOXHO, Ha paccTossHuM Omke 100—50 cBEeTOBBIX JIET, a 3TO OMACHO IS 3eMIIH.

Wnn. 15.2. SIBnsiercst i 3TO NEHCTBUTENBHBIM H300paxkenneM youiinsl? Ha dororpaduu BHOHBI 1Ba OcTaTka CBEPXHOBOH — mynbcapbl Kpad

(copaBa) u Temunra (cneBa). ['eMuHra sBIseTCS HAIIMM KaHIUAATOM Ha CTaTyC «aBTOpa» «COOBITHS.

HACA, KomnToHOBCKast 06cepBaTopysi raMMa-iyden

N3o00paxenuss ['eMUHrH MOKa3bIBAIOT, YTO OHA JBUIKETCS Yepe3 MPOCTPAHCTBO OUEHBb OBICTPO,
KaK 3TO YacTO CIIy4aeTcsi ¢ OCTaTKaMu CBepXHOBOH. [lymbcap mmeeT AyrooOpazHylo yAapHYIO
BOJIHY U3 PEHTT€HOBCKUX Jydeil. ¥ Hero /iBa XBOCTa, KOTOPbIE MPOTSHYJIUCh HA 2 MUJLIHApIa
MUJIb U HUMCIOT JABCHAALAaThb MUJIb B AUAMCTpPC. HpeI[CTaBBTe OCTaTKM 3BC3/1bl, CXKATbIC B
MPOCTPAHCTBO JUAMETPOM B JBEHAJLATh MUIb — MPOTSHKEHHOCTh MaJEHbKOTO TOpoJKa — U
COXpPaHUBIINC CHOCOGHOCTB HU3BCPraTtb CTOJIb GOHBH_IOC KOJIMYCCTBO PCHTICHOBCKUX W TI'aMMa-
Jy4eil, 4TO OHO PACXOJUTCS MO BCEU rajJakTHKE.

OnHako HEKOTOphIE yueHble, Takue, Kak Jleonapao Ilemnuuna u ero xomeru (2005), nonararor,
yto ['emuHra B3opBasiach, HO MHOTO jaaibiie. OHU OLIEHUBAIOT, YTO POJUTENHCKAsI CBEPXHOBAS
B3opBasiack Ha paccrosHun 290-780 cBeroBbix Jner (90—240 mapcekoB) or 3emMiau —
JOCTaTOYHO OJu3K0, 4TOOBI Tpou3BecTd ymepO. OIHAKO 5TO pacCTOSHUE OMpPENeIeHO Ha



OCHOBaHMHU paccuera Bo3pacta ['emunru (342 ThicA4YM JIET), IPU KOTOPOM YUHUTBHIBAJICS TEMII
3aMe/JICHUs UMITyJIbCOB TaMMa-nydeid. Ho 3Tu moacueTs MOryT HMeTh 3HAUUTENBbHBINA pazopoc,
IIOCKOJIBKY ITYJIbCAphl NEPUOANUECKH YCTPAUBAIOT «3BE3AHOE TPENETAHUE» UM «CBEPKAHUEY; B
9TO BpeMs JBWIKEHWE TyJabcapa BHE3AMHO 3aMeyIsieTcs. Aunmap u ero coaBTopbl (1993)
BBIIBUHYJIM apryMEHTHl B IOJIb3Y TOK, 4TO ['€eMHHra sBISETCS TaKOro poJa «CBEPKAIOIIUM
yJIbCAPOM», a B 3TOM CIIy4ae OHa JOJDKHA ObITh 3HAYUTEIBHO MOJIOXKE, YeM IPEANonaragoch
paHee — M OHa ObUIa 3HAYUTENBHO ONMXkKe K 3emIie, KOTia MPOU30IIIes B3PbIB, HECYIIIUNA CMEPTh.

Onmuc (1995) ucnonb3oBan pe3yibTaTy U3MEPEHUH B JIEIHHUKAX M OKEAHCKOM Kope, 4TOOBI
JI0Ka3aTh, 4YTo ['eMUHra AelCTBUTENBHO B30pBaJach B ropas3io Oosiee OJM3KOe K HaM BpeMs U
ommke Kk 3emie — U, TakuM 00pa3oM, UMEHHO OHA HECET OTBETCTBEHHOCTD 32 yJIApHYIO BOJIHY,
KoTtopas mnpouuia depe3 ColIHEUHYIO cuctemy npumMepHo 41-34 TeicsiuM JIeT Hazaa. ITOT
BPEMEHHON HHTEpBaJl, KaK MIOMHUT YMTATElb, MOKA3bIBAET JaThl, KOTOPHIE Mbl MOJYUMIH IO
OMBHSIM MaMOHTOB C BpE€3aBLIMXCS B HUX Ha OIPOMHOM CKOPOCTH >KEJIE3HBIMH YacTULAMH,
POKIEHHBIMU, KaK MBI IIOJIaraeéM, CBEpXHOBOH. Eciin BHHOBHMIIEH fBIISI€TCS OHA, TO B3pbIB
JIOJDKEH ObUI MpHMTH K 3emile MPUMEPHO C HaIpaBJlIEeHUs JKBAaTOpa, HO H3-3a PasHOrO poja
KoJIeOaHU 3eMJIM 3TO BO3/ICHCTBUE ONPENEIIEHHO MOTJIO IOMTH IO CTaJl MAMOHTOB Ha AJICKe U
B Cubupu.

Eme ogHo 00cTOsTENHCTBO CBA3BIBAET ['eMUHTY ¢ KatacTpodaMu, 3aTPOHYTHIMH, B 3TON KHUTE.
«I1y3bIpr» OT M3BECTHBIX HayKe CBEPXHOBBIX AocTuranu auamerpa 120 ceroBbix ser 3a 1,8
TBICSTYM JIET; CPEIHsIsi CKOpOCTh pacmmpenus coctaBmsuia 10 000 km/cexk. B koHIe ckopocTh
pacmpeHuss yMeHbIIWIach npumepHo a0 620 mwibp B cexkyHay (1 000 km/gac). C aroif
CKOPOCTBIO yAapHas BojHa fomuia Obl oT JIyHBI 10 3eMiIM MEHbIIIE, YeM 3a CEMb MHUHYT. JTO
O4YeHb ObICTPO. J[J1sl cpaBHEHMS: aCTPOHABTHI 3TO YK€ PACCTOSHHUE MPEOA0IECBATIH Ha «ATIOJIJIOHE
3a Tpu qHs. Bno6aBok nepeaHuii Kpail «y3sIps» Mpoies O MUMO 3eMJIH Yepe3 7 ThICSY JIET, U
BCSl yJapHasi BOJIHA yBeJIMUYMIach Obl A0 MMpHHBI 350 cBETOBBIX JeT mpuMepHo 40 ThICSY JeT
Ha3aJ. A Ternepb BCIIOMHUM «MECTHBIM My3bIph» — CO3/IaHUE CBEPXHOBOM, MECTO B TaJlaKTUKE,
I7ie BBIOPOC CBEPXHOBOW MOPOAWI MYCTOTBHL. YIUBHUTEIBHO, HO pa3Mep 3TOT0 «IIy3bIpsi»
coctaBiisieT 350 CBETOBBIX JIET — W 3TO PACCTOSIHUE COOTBETCTBYET LIMPUHE yIAPHOW BOJIHBI,
yto nponuia 40 Teicsy ner Hazan! Bpems coBmagaer, BMECTE C BO3pAacCTOM M pPa3MEpPOM
«MECTHOTO MY3BIPsI», TaK 4TO [ eMUHTa MOTJIa IEHCTBUTEBHO OBITh MPUINHON «COOBITHSI.

BBDKUBIIME: XOIIN

EcTp HECKOJIBKO IPEBHUX JIETEHJ C OIMCAaHUEM CBEPXHOBOM — TaKHUX, KaK JICTCHJla apaBaKoB
OTHOCUTEIIBHO YHHUYTOXKEHUS BCEICHHOW OrHeM. XOIM SABJIACTCSA €UIC ONHUM ILIEMEHEM, Y
KOTOPOr0 COXPaHMJIACh JIET€HJAa O II0Kape, YHUYTOKUBILIEM IEpBbIA MHp. ECTb TOIBKO
HECKOJIBKO JIETE€HJ O TOM, YTO CIY4YWJIOCh JalbIle: )KECTOKHH XOJ0J YCTAaHOBMIICS Ha 3eMIIE.
OnHa M3 NOJOOHBIX JIET€HJ €CThb M y XOmu. BO3MOXXHO, NMPHUBEPKEHHOCTh MHU(paM SBISETCS
pe3yabTaToOM SIPOCTHOH OOpbOBI MHAEHIEB NMPOTHB ACCUMUJISLIMM B JIPYTYIO KYJIbTypy U HX
CTPEMIICHHS COXPAHUTh CBOIO UJIEHTUYHOCTh, HECMOTPS Ha BCE TPYAHOCTH.

Ota JereHaa siCHO OoToOpa)kaeT COOBITHS, KOTOPhIE MMEIH MECTO IOCJE B3PbIBA CBEPXHOBOM,
KOrza TeMIlepaTypa pe3Ko ymaja M Ha 3eMjie HacTyNWJ JIEAHUKOBBIM mnepuon. Kpome Toro,
B3pbIB CBEPXHOBOH IMOBJIHSUII HA pa3MEIIeHHe MarHUTHBIX MOJIOCOB 3eMIIM, XOTSI U HE 3aTPOHYI
ocu BpaieHus. HekoTopble ydeHble, OJHAKO, MPEIIoJaraioT, YTO CUJIbHBIE YAapbl OOJBIIUX
KOMET HWJIM aCTePOHI0B MOTYT 3aCTaBUTh OCh BpallleHUs K01e0aThCs, KaKk OMMCAHO B CIEAYyIOIen
JIETEH/IE.

Komner Broporo mupa



[Tocne paspymienus mpexHer 3eMlIn HECKOIbKO BBIKHUBIIHMX TJIEMEH OCTOPOXKHO BHIOpAIHCH U3
SMBI B 3€MJIE B TOJBKO YTO CO3JaHHBIN BTopoil mup. Be3ne oHM yBHUIENH NMpEeKpacHbIE TOPbI,
HapsAOHBIC JOCPCBbA, XPYCTAJIbHO YHUCTBIC BOJAbI — BCC 6OFaTCTBa npupoabl, KOTOPLIC UM
TpeboBanuch. [Ipomyio HEeMHOro BpeMeHM, M JIOAM CTalIM IPOIBETaTh, PACIPOCTPAHUBIINCH
MOBCIONY, U JIaXKe 0 APYTroll CTOPOHBI 3eMIIH.

Ha MPOTSKCHUU OOJIT'Or0 BPEMCHH JITOAU 6I>IJ'II/I cuacTiuBbel. OHHU GBIJII/I CBOGOI[HBI 1 OCTaBaJIUCh
Omaromapusl TBOPILY, HO TOCTENICHHO OHM HAaYaJld MEHAThCS. VX mepecrano ymoBIeTBOPSTH TO,
YTO OHU UMCIIM, OHHU HAYaJIM TOProBaTb U MCHATLCA C APYIMMU IIJICMCHAMU, ‘ITOGBI MOJIYUUTH
Oorareie ONEXIbl W YKpamieHus. [Ipornmwio HEMHOro BpeMEHH, W HEKOTOpBIC JIIOJIU CTalH
3aBUA0BAaTh TEM, KTO UMCJI 60HBLLIC. FO,Z[ 3a IrooM JIIOAN CTAHOBUJIIUCH BCE 60.]166 3aBUCTJIUBLI U
Bce OOJIbIIIE yIASUTUCh IPYT OT Apyra u oT TBopa. 3areM, B KOHIIE KOHIIOB HE YAOBJIETBOPSISCH
TEM, YTO OHHU MOJIYYAarOT OT TOPTOBJIM, HCKOTOPLIC JIFOAW PCHIWINA IMTPOCTO 6paTB TO, UTO XOTHIT,
OTYETO0 MEXIY IUIEMCHAaMH BCIBIXHYIW BOWHBI. [Iponuio HEMHOro BpEeMEHHW, M BOWHA IILIa
MOBCIONlY, U JIIOAM 00€3yMeNd OT Hacwiusd. TeX, KTO MpOTEeCTOBaJ MPOTUB BOWHBI, OCMEUBAIIN
WM yOUBaIM 32 MUPOJTFOOUBEIE PEUH.

Opnnaxnel TBoper oOpatuica K AByM MHUPOJIIOOMBBIM IUIEMEHAM, KOTOPbIE O€Xajll OT BOMHBIL.
«DTOT MHp HE UMeeT OyIyIIero, OH MOpa)xeH 3JI0M, — CKazald UM TBopel. — MHe npunercs
OYUCTUTH MU CHOBA. [IoTOMY 51 MONIPOCHII TIEMS MypaBbEB OTKPBITh UX MUP JJI1 HEKOTOPBIX U3
Bac, TOYHO TaK K€, Kak OHU cenanu 310 B KoHue Ilepsoro mupa. Tak cinepyiite Tyaa, moka y
Bac ecTb BpeMs». Jlronm Hayamu npoOupaTbes B MOMCKAax yOexuIla 4epe3 JIBEpHU, KOTOphIE
MYypaBbU OTKPBLIU B 3€MIIE.

[Torom TBoperr roBopuia ¢ OJM3HEIAMHM — TIOJIOCAMHU 3€MJIM, KOTOpBIE 3aCTaBIISIA €€
BpalaTbCs MPaBUIBHO. [ POMKUM T0JIOCOM, KOTOpBIA MOTpsic HEOO, TOpsl U OKeaHbl, TBopel
nosesen: «OcTaBpTe BalllM IIOCTHI U yXOAWUTE OT MOJI0coB. C 3TUM MHUpPOM NOKOHYeHO». Korna
ONMu3HeNBbl JBUHYIUCH MpOYb, 3eMJIsI Hayala KadaTbCsi M KPYTUTHCS, MOJOOHO NbSHOMY
yenoBeKy. Bepmmubl rop Obuin cOpomieHsl B Mope. OkeaH HacTynal Ha 3€MJIK0 M OTCTYMNall.
Xo0JI0AHBIE BETPHI C CEBEPHOIO U F0KHOIO IOJIFOCOB PEBENN HAJ CPEAMHHBIMH 3EMIISIMU. 3eMIIS
3aKpyTWJIAaCh WM IIONAJa B XOJOJHYIO 4acTb KOCMOCA, TIe 3amep3na. J[Ionm v KUBOTHBIE Ha
MOBEPXHOCTH 3eMJIM MIPEBPATUIINCh B CTATyH JibJa. TOJNBKO HECKOJIIBKO N30paHHBIX OKAa3aJINCh B
0e30I1aCHOCTH M TeIule IIyOOKO y Hapoja MypaBbeB. Tak HacTymuwi KoHel BToporo mmpa,
KOTOPBII OBLI 32 1Ba MHUpa 10 HAILETO.

[Tepeckazano no @panky Yorepcy, 1963 r.
UTO [NIOKA3BIBAIOT CBUAETEJIbCTBA

* Ha mpoTs>keHUU HECKOJIBKUX MHIJUTHOHOB JIET B3OPBAJIMChH JBA/IATh CBEPXHOBBIX, IOCTATOYHO
OJIM3KO ISl TOTO, YTOOBI HAHECTH yIIepo.

* Hame ConHue HaxoIuTcs B CEPEIMHE «MECTHOTO IIy3bIps» OT HEJABHO IOSBUBLIEHCS
CBEPXHOBOW.

* To, 4TO MBI HaXOOUMCS B «MECTHOM Iy3BIpE», O3HAYAET, YTO MOOIU3O0CTH 0Opa3oBalaCh
CBEPXHOBAS.

* To, 9yTO MBI pacnosaraeMcs B «MECTHOM Iy3bIpe», O3HAYaeT, 4TO [0 MEHBIIEH Mepe OJHa
yZapHasi BOJIHAa OT CBEPXHOBOM ITPOLIUIA HEAABHO.



* «MecCTHBII 1y3bIpb» HMEET IIUPUHY, PAaBHYIO IIMPUHE PACIPOCTPAaHEHUS OCTaTKOB
CBEpXHOBOM 3a 41 ThICS4y JIE€T UX PaCIPOCTPAHEHUS.

* ['eMuHra — pacnonoXeHHbId OKOJIO 3€MJIM ITYJIbCAp, SBISCTCS M3JIY4arOIIUM PEHTTEHOBCKUE
JIy4d OCTaTKOM OT HEJJaBHO B30PBABIICICS CBEPXHOBOU,

* CBUJETENHCTBA TOBOPSAT, 4TO ['eMHHra MMeeT BO3pacT U PACCTOSIHUE O 3eMIIH, TIOCTATOYHBIE
JUIS1 TOTO, YTOOBI OBITHh MPUIMHOU «COOBITHSI.

16. Uznyuyenue c Hebec

BOIIPOC: TpynHO mpeacTaBUTh, YTO MaJEHbKUE YACTHUIIbl, IPUHECEHHBIE JIyuaMU OT B3pbIBa
CBEPXHOBOM, MOTYT MPOWTH MWUIMOHBI MHJIb K 3eMJIe U TPHUYUHHUTHh € KaTtacTpopuyecKue
coObiTus. Kak 310 BO3MOXKHO?

Mzl He 3amedaeM TOr'0, KaKk HCBUAWMBIC YaCTULBI U paavuanus OT CBerHOBOﬁ KaX(HBIﬁ JCHb
6oMOapaupytoT Haie Teno. [lyTenecTBysl HOYTH CO CKOPOCTHIO CBETA, OJIMH aTOM TOSBIISETCS B
K2)KJOM KBaJPAaTHOM CAaHTUMETpPE BHEIIHEH YacTh 3eMHOU aTMOC(Ephl TOUYTH KXY CeKYHY,
co3laBasl NOXIb W3 4YacTHI. OTH 4YacCTHIbl NPEICTaBISAIOT COOOW KOCMUYECKHE JIy4H.
CBepxHOBasi B Hallell TaJlakKTHKE CO3/aeT MX BEIMKOE MHOKeCTBO. OHM IyTELIECTBYIOT Ha
INPOTSKEHUH MHOTHX THICSY JIET 1O BCEHl rajakTHKe, MOBUHYSCH JAEUCTBUIO MarHUTHBIX IMOJIEH.
BonbIMHCTBO U3 ATHX aTOMOB SIBJISIFOTCSI aTOMaMU BOOOpOaA; rennﬁ, Yrje-poJ, XeJjIe30 U BCC
npyrue syeMeHThl B Hamedl ConHedHoW cucTteMe o0pa3yloT KOCMHYECKHE JIYYH, KOTOPBIC
MPUIEraloT U3 TIIYOUH KOCMOCa B TAKOM K€ KOJIMYECTBE, B KOTOPOM OHU MPHUCYTCTBYIOT OKOJIO
3emumn. Bonpimas dacTb KOCMHYECKHX Jiyded HU3KUX dJHeprud (menbime 1000 MbdB wim
MUJIJTIMOHOB BHCKTpOHBO.HBT) MMPOUCXOAUT OT COJITHCUHOT'O BCTPa, B TO BPpECMS KaK 60)11:11131;1 qacTb
JIpYyruxX Jy4el NpUXOIUT M3-3a mpenenoB Hameld CosiHeuHOW cucteMbl. KocMmuueckue nydu
CaMBIX BBICOKHX DHEPIHil HMEIOT SHepruu Oombiue, yeM 10°° M»B — 5Heprum Xoporo
OporeHHOTO OeHCOOMBHOTO Msiua (HO MBI HE MOXKEM BHJCTHh ATOTO «IIHTYEpay», U (HaKTHIECKH
HCTUHHOC TMPOUCXOKICHUC OSTHX KOCMHYCCKUX queﬁ BBICOKUX JOHCpPrumM OO0 CHX II0p
MIPEJICTaBIISIET JUIS HAC TailHYy).

UTo mpoucxXomuT, KOrJa KOCMHUYECKHE JIydd Bpesatorcss B armocdepy? K cuacTpio, Hama
atMocdepa SBISETCS CTOJb TOJICTOM, YTO Ja)Ke Jy4dW C CaMOW BBICOKOW JHEpPrHUed HE MOTYT
IoCTHYb 3eMiid. BmecTo 3TOro Kakabplii KOCMHYECKMH Jyd pa30MBaeT aToOMbl B HalleH
atMocdepe (mo OoJbIIIeH YacTH a30T, KHCIOPOJ W aproH), MOJYYaeTCs «IyID» U3 MPOTOHOB,
HEUTPOHOB, IMOHOB, MIOOHOB, AJIEKTPOHOB M TIaMMa-lIy4eil, KOTOpbIE, B CBOIO OYEpElb,
pa3zbuBaioT apyrue atombl. Kaxkmoe CTONKHOBEHHE NMPUBOAUT K MOSBICHUIO KacKaja YacTHII,
MHOTHE U3 KOTOPBIX TOXOJAT 10 3eMJIH, TJ€ UX JIETKO 3a(UKCHpOBaTh. bappak U3 KOCMHUYECKUX
JTy4del MPOM3BOIUT HEUTPOHBI, KOTOPhIE OOMOAPAUPYIOT HAC KaX Ayl cekyHay, Ha ypoBHE Mops
B CEKYH/y IpOJIeTaeT OJWH HEUTpoH Ha 11 kBaapaTHBIX A0MMOB (71 KBaJpaTHbIM CaHTUMETP).
OT0 03HAYaET, K MPUMEPY, YTO JBA HEUTPOHA MPOXOIAT KaKIYI0 CEKYHly CKBO3b Ballly T'OJIOBY,
XOTsl, KOHEYHO, BBl MX HE 4YyBCTByeTe. B OONbIIMHCTBE MeCT 3eMM BO3JACHUCTBHE paaualliu
o0ycraBIuBaeTCsl B OCHOBHOM JEICTBHEM KOCMUYECKHX YacTull. Eciu Bbl )kuBeTe Ha GOJIBIIOM
BO3BBILICHUH, BO3/ICHCTBHE HA BAaC JIyueil Cepbe3HO, a JJIs JIETYNKOB, ObIBAIOIINX HAa OOJBIINX
BBICOTaX, HW3Iy4YE€HUE OMAcHO Uid KHU3HU. bojee cuiIbHOMY BO3ACHCTBHIO IOJBEPraroTCs
aCTPOHABTHI, KOTOPHIE YACTO HAXOAATCS Ha CaMOM Kpaioo armMochepbl U Bhllme. YOepedb
aCTPOHABTOB OT CMEPTOHOCHOTO BO3JIEHCTBUS paiualluil — OJHA U3 TPYJHEHIINUX Mpodem.

KOCMMWYECKHE JIYUU 1 3EMHAS ITOI'OA



KocMuueckue 1syun OT B3pblBa CBEPXHOBOM MOTYT TakK€ UIpaTh BaXHYH poJib B
GbopMUPOBAHUM TOTOABL. Y4YeHble IMOJaraiT, YTO KOCMHYECKHE JYyYH OOBIYHO SIBISIOTCS
IYCKOBBIM MEXaHU3MOM Ul MOJHHM, CO3/1aBasi JOPOXXKKY M3 MOHOB uepe3 atMmocdepy. bouia
HalJieHa KOPPeslrsS MEXIAy BEIUYMHONM KOCMHYECKHX JIyded W oOJadyHbIX ¢dopmaruii Ha
Hu3Koi BeicoTe. Huren Mapm u I'enpux Cencmapk (2001) Hanum 3Ty cBsi3b, Kak MOKa3aHO HA
wut. 16.1. BMecto moHHM3anuM oT KOCMUYECKHX JIy4eH, MoxXoxke, obnerdaercss GopMUpOBaHUE
aTMOC(EepHBIX MOJIEKYN, monoOHbIx cepHoi kucinore (H2S04), B HeOonmpIne Karum, KOTOpbIe
NEHCTBYIOT Kak sipa KOHACHCAUWU Ji1 BOASHBIX MapoB. OTHOCUTEIHHO KIMMATHYECKOIO
addekra 1enb COOBITUN TPOUCXOIUT CIAEAYIOIINM 00pa3oM:

* brmokaiinnas cBepxHOBasi BBIOpachIBaeT 00JIbIIe KOCMUUYECKHUX JIydeH.

* bonpiiee 4MCIO KOCMUYECKHX JIydel BBI3BIBACT OOJbINEEe KOJIUYECTBO BOJSHBIX TapOB,
KOTOpBIE MOTYT KOHJIEHCUPOBAThHCS B 00JIaKa.

* Bonbiee Konmu4ecTBO 00JaKOB OJIOKUPYET OoJIbIlIee KOIMYECTBO Mpuxosmero ceera. [lorona
CTAaHOBUTCS XOJIOHEH

* bonpiiee koanuecTBO Oypb — OOJbIIE JOXKIA U CHera. Temneparypa najiaer.

* bosipiiee KOJIMYECTBO CHETa OTpa)kaeT OoJibllie CBETa B KOCMOC. ATmocdepa CTaHOBUTCS
XOJIOIHEH.

* bosiplliee KOJIMUECTBO XOJIOMHOW BOABI W JIbJA IIOMHAmaeT B OKeaH. KilMMaTr CTaHOBUTCS €lle
XOJIOIHEH.

KOCMMYECKHME AYYM 1 OBAAKA
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M. 16.1 JIuHus HHTEHCUBHOCTH KOCMHYECKHX queﬁ (qepHas{ J'II/IHI/ISI) MOYTH TOYHO COBMAMAET C KOJIMYECTBOM JHEU C HU3KUMHU obnakamu 3a
nocJeaAHUE ABaalaTb JIET, 9TO T'OBOPUT O TOM, YTO POCT YPOBHA paaualid NPUBOAUT K ITOABJICHUIO GoJIbILIero YucIa 06J'IaKOB, KOTOpBIC

n3MeHsioT kiumMat. [To Mapmry u CseHemapky (2001)

I/IMGH 3TOT Cl_IeHapI/II\/'I, MOXKHO CA€CJIaTh BbBIBOA, YTO B3pBIB CBGpXHOBOfI MOXKECT UBMCHUTH KJIIMMAT,
MPUYEM €CTh HECKOJBKO YCIOBHM, MPH KOTOPBIX CBEPXHOBAs MOXKET BBI3BaTh BO3PACTAHUE
KocMuueckux Jydeid. Ecnu mMarauTHOe moje 3emuin ociabeBaeT, Toraa OoJbIlee KOJTHMYEeCTBO
KOCMHUYECKHX JIyuel MomajieT B Halry aTMocdepy, Mocie 4ero JOHKHO MPOU30UTH TO Ke caMoe



noxononanue. K tomy ke korma Ha CoiHIE NOSBISAIOTCS ISATHA, KOJIMYECTBO KOCMHMYECKHX
Jdy4yed Bo3pacTaeT. DTO MPOUCXOAUT OTTOTO, YTO COJHEUYHas Ila3Ma Oousblie He obeperaer
3eMitro 1 OoJibliee U3TyYeHHE BEJET K TII00IbHOMY TOXOJIO0AaHUI0. DTU MPOIECCHl, OIHAKO, HE
IPUBOJAT K TAKOMY CHJIBHOMY U BHE3AITHOMY ITOXOJIOJAHMIO, KaK OT BCIIBIIIKH CBEPXHOBOM.

KOCMUYECKME JIVU OT CBEPXHOBOM

Mgl cocpemoToumnuch Ha 3(p@exTax KOCMHUYECKOro H3IY4YeHHs, BBI3BAHHOTO B3PBHIBOM
CBEPXHOBOM, ITOCKOJIBKY MHOTHME KOCMHYECKHE JTyUH, KOTOPbIE YAApsAIOT B 3€MIII0, IPOUCXOJAT B
OKPECTHOCTSIX TAJTaKTHKKA UMEHHO 1O ATOM npuyuHe. M3-3a TOro, 4To 3TOT pailoH B MPOIIECAIINE
TBICAYCIICTUA HMCECII 60)166 4YeM JOCTATOYHO CBCPXHOBBLIX, O6’beM MMoJIy4aCMbIX Zemieit
KOCMHUYECKHX Jy4ei B Hallll JIHU, 10 BCEH BEPOSTHOCTH, BBIIIE, YEM B OTJAIICHHOM MPOIIJIOM

O‘-IGBI/I,Z[Ha}I CBiA3b MCKAY HCIAaBHO HpI/I6I>IBH_II/IMI/I KOCMHUYCCKMMU JIydaMHU W KIHMMAaTOM
3acTaBiseT 3aAyMaTbCsi O TOM, 4YTO, BO3MOXKHO, HM3MEHEHHUS KOCMHYECKOW paauanuu
BOSHGﬁCTBwa Ha [UKJI HACTYIUICHUSA XOJOJa Ha 3GMJ'IG, COCTaBJIHIOH_II/Iﬁ MUJIJIMOHBI JICT.
Cormnacno pabote IllaBuBa u Beiizepa (2003), Tak OHO U €CTh. DTH UCCIEAOBATEIM CPABHUBAIIN
BEJIMYNHY KOCMUUYECKHX JIydell ¢ KJIIMMaTOM 3€MJIM Ha NMpOTsHkeHUH nociaenaHux 500 MUIITMOHOB
JIET U HAIUTM Ha YAWBICHHUE CUJIbHYIO KOPPEJSIUI0, KOTopas mokazaHa Ha wul. 16.2. Kaxabii
pa3, Koraga MHTCHCUBHOCTb KOCMUYCCKUX Hy‘-IGI\/'I YBCIINYIUBACTCA, KIIMMAT CTAHOBUTCA xonoleeﬁ,
a KOrja yMeHbIIaeTcs, KIIMMaT CTAHOBUTCS TeIliee.

COSMIC RAYS, CLIMATE & EXTINCTIONS
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M. 16.2. erﬂaﬂ TEMIEpaTypHas JIMHUA, IOACUHUTaHHAsA U3 KOCMHUYECKHUX ITOTOKOB nyqeﬁ, TOYHO IPOCJICIKUBACT Cy].LICCTBy}OLLII/Iﬁ KJIUMaT B

teuenue nocnenHux 500 muh set. [llecTs U3 eBATH NOCISTHUX 3aTYXaHUI TaAK)KE COSTUHSAIOTCS C YBEIUUUBAIOLICICS paananuei

3aMeThTe TaKkKe, 4TO OOJBIIMHCTBO MEPHOAOB MACCOBOIO BBIMHUpPAHUS (YEpHBIC IOJIOCHI Ha
HIDKHEW JIMHUM) TOBOJIFHO TOYHO COBIIAJAIOT O BPEMEHHU C CaMBIMH XOJIOJHBIMH NEPHOJAMHU,
oToOpakeHHBIMH Ha Tpaduke. ToIbKO HECKONBKO BBIMHUpPAHHI NPUILUIOCH Ha OoJiee TerUible
nepuosibl ¢ HEOOJBIIUM KOCMHYECKHUM H3IydeHHEeM. OTO 3acTaBisieT Mpernonararb, 4TO
U3MCHSIONINECS] YPOBHH KOCMHUYECKOH paWaliH TpsIMO BO3JACHCTBYIOT Ha CKOPOCTb
BBIMUPAHUS )KUBOTO.



MACCOBOE BHIMUPAHMUE XXMBOI'O

B 80-x romax XX Beka Jlync AnbpBapec u rpymnmna Apyrux y4eHbIX OOHAPYKHIIU CBUICTEIHCTBA
MacCOBOT'O BBIMUPaHHsI AMHO3aBPOB OT CTOJIKHOBEHMSI 3eMJIM C KOCMHUYECKHM TEJIOM, KOTOPOe
UCCIIEIOBATENN B JAHHOM CIIy4ae CBS3aJM C KpaTepoM, CHPSITaHHBIM B 3€MJIE MOJIyOCTPOBa
IOkaran. Jlo HUX HHMKTO HE MOI HAWTH CEPbE3HOM CBSI3M MEXKAY CTOJIKHOBEHUSIMHU U
BbIMHUpaHusaMU. IIponuto HemHoro BpemeHu, u B 1984 roay Ilon Ponm m [Ixek Cenckocku
MPEIOJIOKUIIN, YTO BBIMHUpAHHE JMHO3aBPOB OBbUIO TOJBKO OJHUM M3 MPUMEPHO JECATU
00JBIINX BEIMUPAHUHN, KOTOPBIE, TIOX0XKE, PETYIISIPHO MPOUCXOANIN KaXable 26 MIJIJTHOHOB JIET.
N3 necsaTy msaTh caMbIxX OONBIIMX MPOU30NLTH TTpuMepHO 65,210,245,364 n 440 MUIITMOHOB JIET
Ha3aJ1, KaK Moka3aHo Ha wiul. 16.2 Ecau Opatp Oonblryto yacTh BeIMUpaHuii, To oT 20 10 60
MIPOLIEHTOB BCEX BUJIOB MCUE3IU CPAaBHUTEIHHO HEAaBHO; 245 MUJTMOHOB JIET Ha3a/l BHIMUPAaHUE
OBLII0O OCOOCHHO KaTaCTpOUYECKUM — C JIMIA 3eMJIM HCUe3]I0 HEBEPOSITHOE KOJIUYECTBO
)KUBOTr0 — 90 poO1IeHTOB!

Teopust peryasipHO HMOBTOPSIOIIUXCSA BBIMHPAHMH 10 CHX IIOpP BBI3BIBAET CIOPBI, HO YYEHBIE
CXOIATCSI HAa TOM, YTO BBIMUPAHHS JAEUCTBUTEIBHO HMMEIOT MecTo. Ho uTOo MX BBI3BIBAaET?
VYnaanoce ¢ JAOCTaTOYHOW CTEMEHHM JOCTOBEPHOCTH CBsI3aTh HEKOTOPBIE BBIMHUPAHUS CO
CTOJIKHOBEHHUSIMU C KOMETaMH M acTEpOMJAaMH; IPYrMe€ BBIMUPAHUS CBA3aHbl C aKTHBHOCTBIO
BYJIKAHOB; MPUYMHBI OCTAJIBHBIX 10 CHX HOp He sicHbl. OJHAaKo HeJaBHO OnpuaH Menotr u
rpynmna actpoHoMoB (2004) mpeanojoXHuiIu, 4To BTOPOE MO BeIWYMHE BhIMHpaHue,440 Thicsd
JeT Ha3al (Korga BBIMEpPJIO JBE TPETH BUIOB), MOXKET ObITh BbI3BAHO B3PHIBOM CBEpXHOBOM. [0
UX TEOpUH, TaMMa-ITy4d pa3pyLIWId O30HOBBIM cloW 3eMid, MO3BOJIMB YIbTpa(uOIeTOBOMY
U3IY4YEHUIO «CTEPUIM30BaTh» OOJIBIIYIO YaCTh IUIAHETHI.

MHorue yyeHble NPU3HAIOT 3TO KOCMUYECKOE CTOJKHOBEHHE BO BpEMEHa HCUYE3HOBEHUS
JTMHO3aBPOB MPUMEpPHO 65 MWUIMOHOB JieT Hazaa. MHTepecHO, 4TO W B 3TOM Cjydae Morjia
OKa3aTh BJIMSHUE BCIBIIIKA CBEPXHOBOU. M3BECTHO, YTO B TO BpeMsl MPOU3OIILIO 3HAYUTEIBHOE
noxosjonanue kiaumara; B 1970-x Paccen (1977) Bwickazan TPEANONOXKEHHE, YTO BCIIBIIITKA
CBEPXHOBOM MpHBeia K KIMMAaTUYECKUM U3MEHEHUSM U MpHUBeSia K MACCOBOMY BhIMHUpaHHIO, B
KayecTBe JoOKaszaTelbcTBa Paccenm omucan OrpoMHYyI0, OBICTPO pacTyllyl0 OO0OJOUKY
MEX3BE3JIHOTO BOJOpOJa, KoTopas HocuT HazBanue Kompmo Jlunbmama. OHO cocraBmsier 18
TBICSY MWJIb B IMAMETPE M SBIISIETCS YAaCThIO HALEr0 «MECTHOro Iy3bIpsi». Ecim 310 Komeio
ObUIO OCTAaTOYHOH OOOJIOYKONW CBEPXHOBOM, IEHTP €€ B3pblBa 65 MWIIHOHOB JIET Ha3aj
HaxoJWJICSA B oOmMacHOW Onm3ocTH oT 3emin. DTo mpuBeno Paccenma K 3akiIOYEHHIO, YTO
CBEpPXHOBAsl Urpajia IVIABHYIO POJIb B BBIMUPAHUHU JUHO3aBPOB, B TOM YHUCIJIE TEM, UYTO BbI3BaJIa
CTOJIKHOBEHUE 3eMJIH ¢ HEOECHBIM TEJIOM.

B 6onee Gim3kue kK HaM BpeMeHa MPOM3O0IUIO MEHbIIEE MO MaciiTadaM BBIMHPAHHE, KOTOPOE,
cornacHo benuty u ero koseram (2002), moryio OBITH CBSI3aHO CO CBEPXHOBOM B rpyrie
MOJIOJIBIX 3BE€3]1 Ha rpanmile co3Be3anii Ckopnuona u KeHTaBpa. JTa CBEpXHOBass MOXET OBITh
OTBETCTBEHHOH 3a TOSBJICHHE «MECTHOTO MY3bIps». BEHUT W ero KoMaHAa HalUIM, YTO
OPUMEpPHO 2 MWUIMOHA JIET Ha3aJ HEKOTOpbIe 3BE3/bl M3 ATOM TPYMIbl MOIJIM MPOUTH Ha
paccrostuun MeHee 130 CBETOBBIX JIET OT 3eMJIM — JOCTaTOYHO OJM3KO JAJSl TOTO, YTOOBI
CBepXHOBasi «o0Jaa» Hac KOCMHYECKMM H3JyueHHEeM M MHoOkecTBOM wyactuil. Korma stu
UCCIIEIOBATENN TOHSUIM, YTO 3Be3/bl OBUTM Tak OJNM3KO, OHU CTalM HMCKAaTh CBUJICTEIHCTBA

B3pblBA — W HAllUIU UX. B KOpe OKeaHCKOro JHa HCCIENoBAaTEeNd OOHAPYKWUIM OOJbIIOe
KOJIMYECTBO kene3a-60, OJHOrO M3 H30TOIOB, MPOU3BOJUMOIO CBEPXHOBOW. ITOT CIOU
JaTHUpyeTcs BpeMEHeM 2 MWUIMOHA JIeT Ha3al — TOYHOe Bpemsl BbIMupaHus. Mmes 3To

CBHUACTCIBCTBO, benur u ero komieru CACIAJIA 3aKJIFOUCHUC, YTO TOraa CBCPXHOBAs y6Hna
MUJIJIMOHBI paCTeHI/Iﬁ " XKUBOTHBIX.



OTO JUIIB TPU TpUMEpa BO3MOXKHON CBSI3M MEXKAY CBEPXHOBOM M HEKOTOPHIMHU U3 CaMbIX
OOJIBIIMX MAacCOBBIX BBHIMHUPAHHIl; OJHAKO MOYTH HABEPHSKA MOXKHO HAWTH W JPYyrHe CIydau.
CBepXHOBBIE — 3TO OJIHA M3 HECKOJbKUX HPUYMH, KOTOpPHIE MOTYT HPUBECTH K MacCOBBIM
BBIMHUPAHHSAM, HO UMM 3aHUMAJIHCh MEHBIIE BCETO, OTYACTH IMOTOMY YTO B3PBIBBI OBIIM OYEHb
JlaNieko M MX TpyJAHee M3y4aTh, 4eM OOJbIINE KpaTepbl, U3MEHEHUS KJIMMaTa M H3BEPKCHHS
ByJIKaHOB. Te He MeHee OHM MOTYT OBITh «ITyCKOBBIM MEXaHHW3MOM», KOTOPBIH TpPHUBEN B
neiicTBue Hanbosee u3BeCTHBIE HaM d(PQEKTHI.

CBEPXHOBAA 1 HUTPATDBI

I'pynna Menorra, KoTOpas u3ydyana caMmble JPEBHUE MAacCOBBIE BBIMHMPAHUS, CBA3aHHBIE CO
CBEPXHOBBIMH, MPEAMNOJIOKUIA, YTO H3IydEHHE CBEPXHOBOW 3acCTaBISIET OKHUCIATHCA a3oT,
otyero B armocdepe obpazyercsa cMmor. Ecnu To e ObUTO XapaKTEepHO JJIs Hamleil HelaBHO
B30PBABIICHCS CBEPXHOBOM, ATO JOJDKHO OBLIO KAaK-TO OTPa3WUThCS Ha 3emiie. YPOBEHb a30Ta
TaKXe JIOJDKEH ObLT MOBBICUTHCS, KOTIa B 3eMHYIO aTMoc(epy BieTanu Kakue-JInoo Tena.

Onny u3 cambix riyookux mpo0, GISP2, nmomydennsix B ['peHnanauu, y4eHble MPOBEPUIN HA
Hutpar, win NOs. DTOT HUTpaT NPOU3BOAIT PACTEHUs, CBSI3aH OH U C 4YEJIOBEYECKOU
nestenbHOCThI0. MaeBckuit u Jlerpana (1990) Hammu, 4YTO ASTOT HUTpPAT MOXKET OBITH
WHNKATOPOM TOJISIPHBIX CTPATOCHEPHBIX 00IAKOB M, KAK MBI BUJENH BBIIIE, 00JIAYHOCTh UMEET
CBSI3b C POCTOM YypOBHs KocMmmueckou paauaruu. Jpemxodd u Lemmep (1998) Bwickazamu
MPEIOIOKEHNEe, YTO HUTPAT MOT TOMACTh B JIEA B XOJA€ CUJIBHBIX COJHEYHBIX BBIOPOCOB,
KOTOpBbIE MOTJM HUMETh CBSI3b C JBUTAIONICHCA K 3eMjie yIapHOW BOJHOW C BELIECTBOM
CBEpXHOBOW. HUuTpaT MOXKeET Takke MOSIBUTHCS OT CTOJKHOBEHUSI KOMUYECKHUX TEJI: KOrAa KaKOh-
HUOYb OOBEKT ¢ OONBIION CKOPOCTHIO BXOAWT B aTMocdepy 3eMild, OH «CXKHUTACT» a30T U
MIPOU3BOUT HUTPAT, BMECTE C IPYTUMH COACPKAIMUMU a30T KOMITOHEHTAMH.

Mb1 uMmeeM Tpu OpUMeEpa CBSI3M MEXKAY CBEPXHOBOW W HHUTpPATaMH, TaK 4YTO 3TO JOJKHO
OTpa3uThCs Ha oOpas3nax u3 rayouH neaHuka. Ha wmi. 16,3 MOXHO BHIIETh, YTO TOBBIIICHUE
KOJIMYEeCTBA HUTPATOB MMEET MECTO TPU pa3a U COBMAAAET C JaTaMu U3 Hamed teopuu: 13
ThicAY, 34 ThICSYM U NpuMepHO 41 Teicsiya jet Hazan. [luk, mpuxonasmuiics Ha naty 13 Teicsd
JeT Hazaj, SBISETCS CaMbIM OOJBIIMM, 3TO OYEHb OTYETIWBBIM OCTPBIM THK, B TPH pasza
MPEBOCXOAIIMIA HOPMaIbHBIA ypOoBeHb 3a Bce 110 ThICS4 JeT, KOraa BEJIHUCh 3aIlHCH.
Crnenyromue fBa caMbIX CTapblX IHMKa COOTBETCTBYIOT YAApHOM BOJHE OT CBepXHOBOW (34
TBICSTYM JIET HA3a/1) U UMITYJIbCY U3ITydeHus (41 ThICSUy JIET Ha3an).
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Wnn. 16.3. Yposens Hutpata u3 oopasua GISP2 u3 nenuuka B I'pennanaun. 3amerste, 4To BO BpeMs «COOBITHS) KOIMYECTBO HUTPATOB MOYTH

YABOHJIOCH U JOCTHUITIO MaKCHMyMa 3a mocienuue 110 Toicsta net. Jlannsie u3: Maesckuii u ap. (1997)

Ho, BO3MOXXHO, NMUKH BBI3BaHBI KIUMaToM? MoxkeT ObITh, U TaK, MOCKOJBKY COJEp:KaHUE
HUTPATOB MMEET TEHACHIMIO YBEJIMYMBATHCS, KOIZIAa MOroJa CTAaHOBUTCS TEIUIee, KaK B HAIX
nHU. MBI MOXKEM TNPOBEPHUTH 3TO, UccienoBaB aApyroi odpaszen, GRIP, onsaTs xe u3 riayOuH
neanuka ['pernanauu, 9ToT 00paser; oTHOocUTes K epuoay 130 Teicsd jer Ha3as, Koraa KiuMaT
OBLT MPAaKTUYECKU TAKUM K€, KaK B HAIIIK JHU. Y JUBUTEILHO, HO ATOT 00pa3el] MOoKa3bIBaeT, YToO
YpOBEHb HUTPATOB BO BpeMs MOCIEIHET0 MEXJIETHUKOBOTO Meprojaa ObLI caMbIM HHM3KHUM 3a
nepuof B 154 Teicsiun neT. Takum 00pa3oMm, HE MOXO0XKE, YTO BBICOKOE COJIEPKaHWE HUTPATOB
ABJISIETCS CJIEJCTBUEM Halllero Oosee TeIIoro kimMara. Ternepp, Koraa Mbl 3Ha€M 3TO, CIOXKHEE
YTBEPK/1aTh, YTO MUK HE CBSI3aH CO CBEPXHOBOUW M CTOJKHOBEHHSIMHU C KOCMHUYECKHUMH TEJIAMH,
MIOCKOJIBKY JpYyruX NOpUYMH HeT. HanpoTwB, Temepp CBUIETENBCTBA TOBOPSAT B IOJB3Y
«CoOBITHSI», TTOCKOIBKY YBEIMYCHHUE YWCIIa HUTPATOB CBSA3aHO CO BCIIBIIIKOW CBEPXHOBOW,
IpUYEM HECKOJIbKHMH IyTSIMU: ellle O0JIbIlIe HUTPATOB MOTJIO OJHATHCS B HAILy aTMochepy u3-
3a BBI3BAHHBIX CBEPXHOBOW KOCMHYECKHUX JIy4ei, OT CTOJIKHOBEHHUS U OT Bcmbliiek Ha CoiHIeE.
Bce 3T Tpu nmpuUuMHBL SBISIOTCS YacThio «cueHapus» «CoObiTus». He ynuBuUTENbHO 1K, 4TO
ypOBEHb HUTPATOB 13 THICSY JeT Ha3a] ObUT BBIIIE, YeM B JIF000E IPYroe BpeMs 3a MOCIeIHUE
154 teIcsTun ner? 1o ObUIO HEOOBIYHOE BpEMS.

[NPUYMHA BbIMUPAHUA

[Toutn Bce MaccoBble BEIMUPAHUS MOCIEIHETO BPEMEHH JEMOHCTPUPYIOT MOCIEI0BATEIbHOCTD
COOBITHI, KOropTe MPOUCXOAUIU OJHOBPEMEHHO WM IIOYTH OJHOBpeMeHHAa. Eciu Bbl



YIOOMHHACTC AUHO3AaBpPOB, Yalll€e BCCTO CIYIIATCIIb AYMACT O KpaTepe OT aCTCporaa, XOTd 3TO
TOJIBKO OAHO 3BCHO B LCIIM CCPHBE3HBIX CO6BITPII>1, MHOT'M€ M3 KOTOPBIX B3aMMOCBA3AaHEI. To xe
CaMO€ OTHOCHUTCA U K MaCCOBOMY BLIMUPAHUIO B HGI[HI/IKOBBII\/'I nepmuon

MkEbr1 He AyMacM, 4TO OJiHA JIMIIb CBCPXHOBAA WJIHW OJHO CTOJIKHOBCHHC C KOCMUYCCKHM TCIIOM
MOTI'YT BbI3BaThb HCYC3HOBCHUC KPYIIHBIX JKUBOTHBIX, — BCC Iopa3o CJIOKHEC. OTI[CJ'IBHBIC BUbI
paCTGHI/II\/'I M ) KMBOTHBIX UCYEC3JIU OT OZ[HOﬁ H3 CICAYIOIUX MPUYXH, ITPU 3TOM HCKOTOPBIC U3 HUX
SIBJIAIOTCST HAaMOOJIee Ba)KHBIMMU:

* U3JIy4eHHE OT CBEPXHOBOM (IIPsIMOE WJIN TIOCPEACTBOM I€HETUYECKUX HAPYIIECHUH);
* G6oMOapaAMpPOBKa BHICOKOCKOPOCTHBIMU YAaCTHIIAMHU OT CBEPXHOBO;

* CTOJIKHOBEHME C YAAPHOU BOJIHOW U TEILIO;

* CBSI3aHHOE CO CTOJIKHOBEHHMEM I1aJICHUE Ha 3€M?10 BEILIECTBA CBEPXHOBOM;

* 110’Kapbl (KaK HEMOCPEICTBEHHO, TaK U MIOCPEACTBOM YHUUTOXKEHHUS IHUILN);

* TOKCHYECKHE XUMUYECKUE COCAMHECHUS U TSKEIIBIE METaJUIbl B BO31yX€ U BOJE;

* cBsi3aHHOE ¢ «COOBITHEM» M3MEHEHHE KIMMara — MPSIMOE WM ITyTeM YHUYTOKEHHS MHUIIN
(«Teopus TOXOIOIAHUSY);

* SMIUJIEMUH, BbI3BAHHBIE paJHalliel U pa3pylIeHueM dKOCUCTEMBI («Teopust 00JIe3HEH»);

* XUIIHUKYU, JIIOOU U JKUBOTHBIE, KOTOPBIE OXOTATCS HA BBDKUBIIMX >KMBOTHBIX («T€OpHS
YpEe3MEPHOM OXOTHI»).

Kak BBl MoOXeTe BHIETb, TEOPUU «IIOXOJOAAHUA», «OOJE3HEH» M «UPE3MEPHOH OXOTHI»
COBMeCTUMBI ¢ Teopueil «CoOBITHS» U TOYTH HaBEpHsKa ChIrpaid cBoro poiib. Hamo ckasats,
YTO XOTSl MOXKHO MOAYMAaTh, YTO CJIOBO «BBIMHpAHHE» O3HaYaeT ruOeb BCEX )KUBOTHBIX B OJIMH
JI€Hb, TAKOTO MPOU30UTH HE Morio. HebombIre N301MpoBaHHbIE TPYIIbI MOTJIN CYIIECTBOBAThH
COTHHU WJIM THICSIYH JIET JO UCUE3HOBEHMS.

I[MTPOJOJDKAIOIIEECA BBIMUPAHUE

Jlo cux mop MbI 110 OOJIBIIIEH YacTH TOBOPUJIM O BEIMHPAHUHU, KOTOPOE MPEKPATHUIOCH 13 ThICSY
JICT Ha3all, U KOCHYJIUCH BBIMHpaHHﬁ, KOTOPBIC UMCJIM MCCTO MUJUUIMOHBI JICT HA3an. HOCKOJII:Ky
OHM OBUIM B OTJAJIEGHHOM IPOILIOM, BBl MOXKETE 33/1aThCs BOIPOCOM; 3a4€M HaM HaJ0 ObLIO MX
BOOOIIIEe KacaTbes?

Jluku u Jleun (1995) Mormm Obl OoTBeTHTH Ha ATOT Bompoc. B cBoeit kuure «lllectoe
BeiMupanue» («The Sixth Extinction») oHM onmuchIBaIOT epro, B KOTOpoM K 3emiie ucuesno 50
MPOLIEHTOB KU3HU; MPUUYEM CIyYUIIOCh 3TO HE B OTAAJCHHOM MPOILIOM, a B HAIld BPEMEHA.
[Tpoucxopsiiee BhIMUpaHUE SBISETCS CaMbIM MHTEHCHBHBIM 3a IMOCIEAHUM MWILIHOH JIET, U
HEKOTOPBIC TMOJIATAIOT, YTO OHO OyJEeT MATHIM U3 IIECTH CaMbIX KPYITHBIX B HUCTOPHH 3EMIIH,
npuyueM ucue3Her 6osee 50 MpoueHTOB )KUBOTO, BKIIIOYAs, BO3MOXKHO, U YEJIOBEKa.

[lo OGonpiieli YacTH 3TO MIECTOE BBHIMHpPAHHE OOBACHSICTCA MEPEU30BITKOM YEIOBEUECKOTO
HaceJIeHUs Ha 3eMJie, Ype3MEPHBIMU OXOTOW U PHIOHOM JIOBJICH, HHTCHCUBHBIM HCITOJIb30BAHUEM
IPUPOIHBIX pecypcoB. OAHAKO HE BO BCEM CTOMT BHHUTH YEJIOBEKAa — IJIABHYIO pOJIb B



BBIMUpaHUU UrpaioT mnocienctsus «CoOwitusi». Bbl Moxere crpocuTh: kak «CoObITHe»,
IIPOM30LIELIEE B JIETHUKOBBIM EPHOA, MOKET UMETh OTHOIIEHHE K COBPEMEHHBIM IIpobaemMam?
UroObl OTBETUTH HA 3TOT BONPOC, HAaM HAJ0 OTCTYHNHUTHh Ha3ad, 4TOOBl YBHJETh KApTHHY
LEJTUKOM.
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NNOCJIEACTBUA BBIMUPAHUA

Korga miomym WCHONB3YIOT TEPMHUH «BBIMHpPaHUE», ITO O3HAYACT HMCUE3HOBEHHUE MHOXKECTBA
CyH_IeCTBOBaBH_II/IX BHUJIOB. OI[HaKO 9TO JIUIIb 4YaCTb UCTUHBI. I[pyraﬂ 9aCTb COCTOMT B TOM, 4YTO
HEKOTOPBIC BUJIbI BBDKMBAIOT. BO Bpems BceX mociaeaHUX OOJIBIINX BRIMHUPAHHM, KOTJA CHIIBHO
Hapymacs: 0aJaHC KOCHCTEMbI, MHOTHE U3 OCTABIIMXCS BUJOB MEPEKUBAIN B3PBIBHOM POCT.
DTO cydwsioch M 13 ThICSY JIET Ha3aa, KOorja HeOOBIYHOE COYETaHHE OOCTOATEIHCTB CO3/ANI0
6HaFOHpI/ISITHBI€ yCJIOBI/ISI JJIA 4SJIOBCUECKOI'O BHU1a.

BO-HepBBIX, IIOABUIINCH HOBBIC I'CHBI. HO[[ BIIMAHUEM I'CHETHYCCKUX MyTaI_II/Iﬁ YCJIOBCK IMOJIYYHII
TBOPYECKHE CIMOCOOHOCTH W TPHHSJICS 32 TEXHOJOTHYECKHE HOBIIECTBA, KOTOPHIC TMOBBICHIIH
PE3YIbTATUBHOCTL OXOTHI. «CO6I>ITI/IC» YHUYTOKHIIO COIICPHUKOB B BHUAC XHUIIHWUKOB, a
BBDKUBIIUX JOOWIM yMEIIbIE OXOTHHUKH, YTOOBI OOECIEYHTh CBOIO 0€30MMacHOCTh. UenmoBeky



CTaJI0O JICrdc IoJydaTb IdIly, W, COOTBCTCTBCHHO, HAPOAOHACCIICHHUC CTaJlo GBICTpO
YBCIUYNBATHCA.

Bo-BTopsIx, ynydmienue kiumata (6s1arogaps napHUKOBOMY 3 (PEKTy OT CTOJKHOBEHHS) TAKKe
YCKOPUJIO POCT HapoJOHAceNeHHs. boiee Templd KIMMaT, BMeCTe C OOJBIIMMHU
BO3MOXKHOCTSIMH UEJIOBEKa, CIIOCOOCTBOBAN IOSIBIICHUIO CEJIBCKOTO XO3SHCTBA M OCBOOOMIMI
YeloBeKa OT KodeBoro obOpasa xkwu3Hu. CTpominck Bce Ooyiee XOpOIIUe JoMa, U3rOTOBISUIIACH
JTydInasi 0/IeXk/1a, COBEPIICHCTBOBAJIOCH OPY)KHE — BCE ATO TO3BOJIUIO YEJIOBEYECTBY OBICTPO
Pa3MHOXAThHCA.

B-TpeTBI/IX, YBCIMYCHUC HACCICHUA TIIPUBCIIO K TOABJICHUIO JOCPCBCHbL U TOpPOAOB, TAC
pa3zeneHne Tpyaa MO3BOJIWIO Pa3BUBATHCS TAJlAHTaM B Pa3HBIX 00JIACTIX, DTO TOPOIHIIO MIOYTH
HETPEPbIBHBIN TEXHOJIOTMYECKH OyM BO MHOTMX OOJIACTSIX, B YaCTHOCTH, B TOPIIEYHOM JIEie,
METauI000paboTKe, pa3BUBAIACH U TUCHbMEHHOCTD.

Bce 310 MOXeT Kka3aTbCsl MO3UTHBHBIM, KpPOME OJHOTO, — pacTyllee HaceJICHHUE, pa3BUTHE
KOTOpOro yckopuiio «CoObITHE», COEPKAI0 «CEMEHa» MHOTUX HAIINX CETOJHSIIHUX MPOOIIEM.
Korna y kakoro-nu6o Bujga — y KpOJHMKOB, CapaH4M, JEMMUHTOB WJIN JIIOAEH — MPOUCXOIUT
NepeHaceleHne, TO 3a JTUM CIEAYIOT MpoOJeMbl, BKIIOYas SMHUJEMUU, TOJ0J, KpailHIO
arpecCUBHOCTD, Pa3pyIICHUE SKOCHCTEMBI, O0CIHEHHE PECYpCOB — KaKJaash U3 HUX SIBISETCA
CEpbE3HBIM BBI30BOM ISl 00I1IECTBA HAILIUX JTHEH.

CTAJIMU BBIMHUPAHUM

BeiMupanus BKIII04a0T B ce0sl CIEAYIONINE CTaIuu:

» Kpynnas xatactpoga BeieT K HCUe3HOBEHUIO HEKOTOPBIX BHJIOB.

* OTH UCUE3HOBEHUS BEAYT K IIEPEHACEIIEHHOCTH OTAEIbHBIX COXPAHUBIINXCS BUIOB.

* [lepeHaceneHHOCTh UMEET CIIEICTBHEM KaTaCTPOPHUECKOE YMEHBIIEHUE YUCICHHOCTH BU/IA.

DTa moCieA0BaTEIbHOCTh CTaAUN OKa3blBAJIACH BEPHOW MJIA KaXKJOTO IMpoliecca BeIMUpaHus. B
HaACTOAICC BpeMH MBI HpOH_UII/I qepe3 HepBBIG ABC CTaauMN. KaK BO BCEX IMOCICOHUX C.HY‘-IEUIX
BBIMHUPaHUH, MEPEHACETICHHOCTh MPUBOJUT K JEMOMYJSIUA BUJA, KOTOpas, B CBOIO OYEPElb,
YHI/I‘-ITO)KaeT BCE€ TO 3]0, KOTOpa}I HpI/IHOCI/I.Ha I[GHOHYJI}ILII/I}I ,Z[pyFI/IM BUIaM. HO,Z[O6HO
B3PBIBHOMY PACIPOCTPAHCHHUIO BOJOPOCIICH, KOTOPBIC CO3JAIHN «IEPHOE MOKPHIBAIOY, HAIl BH/]I
cTal OECKOHTPOJIBHO PACHpOCTPAHATHCS MO BCEH IIaHeTe. B KOHEYHOM cYeTe BOJOPOCIU
MPEKPATUITN DKCIIAHCHIO M X KOJIMYECTBO BEPHYJIOCH K HOPMAIBHOMY YPOBHIO, HO C HAMH 3TOTO
elie He MPOU3O0LLIO.

Jns nr06oro BuAa paauKanbHas NEHONYISIIUS SBISETCS KIACCHUECKUM, XOPOIIO H3BECTHBIM
pe3ynbTaToM Hpo0JieM, ¢ KOTOPBIMH OH CTaJKUBaeTcs, boiie3HH, Ipyrue BUIbI, XUIIHHUKH,
KOH(UIMKTBI M TOJIOJ «PELIaroT» IMpoOJieMy MepeHaceleHHOCTH. MBI HEe BHJIUM CEPbE3HOCTH
po0JIeMbl B TOM, YTO HAXOJIUMCSI HAa BTOPOM CTaJMM BHIMUPAHUS, HO €CIIK Mbl HE BO3bMEM POCT
HaCeJIeHUA MO KOHTPOJIb, IPUPOIHBIE CUIIBI BEChbMa 00JE3HEHHBIMU METOJIAaMH C/IEAI0T 3TO 32
Hac.

B Hamm gHM OONBIIMHCTBO M3 TEKYIIMX MPOOJIEM YeIOBEYECTBA, BKJIOYAsl TOJIOZ, BOWHEI,
3arpsisHeHHe, riobOanpbHoe  mortemienne W CIIMJL  cBs3aHbl  cO  3HAYMTEIBHOU
MIEPEHACEICHHOCThIO, KOTopas ObUla BhI3BaHa B KOHeuHOM cuere «CoObitmem», Ilociemnue
CBUJIETENLCTBA TOBOPAT O TOM, UTO 3Ta KaracTpoda M3MEHUIIA SKOCUCTEMY, @ HEKOTOPBIE BUIbI



UCcue3H uepe3 Ooibinoe Bpems mociie Hee. Celfyac 4eI0BEYECTBO MOXKET MCUYE3HYTh, U ATO HE
nycras yrposa. [lono6Hoe yxe ciiydanoch MHOTO pa3.

BbDKHUBIIHUE: TTEPCBI

Hwxe mMbl npuBOAMM €lIE OHY JIET€HNy, MOXOXKYK Ha JIEr€HAY IUIEMEHHM XOMH, O XOJIOAE,
KOTOpBIM CIYCTWJICS Ha 3€MJII0 IIOCIE TOTO, KaK CBEPXHOBas IOC/aja Ha Hally IUIaHETY
KOCMHUYECKHE JIydd. JTa JiereHaa npoucxoauT u3 llepcuu, pacnoyiokeHHOM B A3WHU, OYEHb
JaieK0 OT 3€MeNlb XOMU. XOTS U3JIy4eHHE OT CBEPXHOBOH OBUIO KpaTKOBPEMEHHBIM,
KJINMATUYECKUE W3MEHEHUs MNPOM30LUIM IO BCEMY 3€MHOMY HIapy. DTO TakKe HMCTOpPUS O
NepEeHaceICeHHOCTH U OJHOM U3 ITyTel pelieHus 3Toil mpooaeMbl.

Camas nepBasi 3uMa

Hma Obul mepBBIM CMEPTHBIM, C KOTOPBIM 3aroBopuil TBopel, MOTOMy HMEHHO €My ObLIO
MOpYy4YeHO OBITh MOCIAHHUKOM Ha. 3eMJII0, 4TO OH nenan Ha mpotrsokeHuun 900 ner BechMa
ycnenrHo. 3a 3To BpeMs Ha 3emuie He Obu10 HU Oosie3Hel, Hu cmepTeil. [loroga Hukoraa ve Obuta
CIIMIIKOM >KapKOW WJIM CIIMIIKOM XOJOJHOM, BCE JaJWiu JAPYyr C APYroM U TMpeyCIeBaJIu.
[Tockonbky cMepTeit He ObLTO, JIFO/IH, )KUBOTHBIE M PACTEHHS TaK pa3MHOXKUIUCH 3a 300 set, 4To
Nme npunuiocs cnenarp 3emitto 6ombie. OH OBICTPO OCYIIECTBHII 3TO, HCIIONB3YSI Marnaeckoe
METaJUIMYECKOE KOJBIIO M 30JI0TOM KHHXKaJ, TMOJydYeHHbIH oT TBopma, 4ybe uMs OBLIO
Axypamazna. Bce namunum Ha HoBoM yBennueHHoW IutaHere eme 300 ner, mocie 4ero
MIPOCTPAHCTBA CHOBA CTajIo He xBaTaTh. Mima caeman 3emito 6obie emie pa3, Ho uepe3 300 et
CHOBA IMOSIBUJIACH Ta XK€ Mpobema.

HNma mnoxanoBancs Axypamaszie, KOTOpbI ckazan emy: «He xouy, 4ToObl THI OoOublie
yBeIMYMBaJI 3eMIII0; OHA YK€ JOocCTaTodyHo Oosbmas. Ham mpocto mpuiercs yMmeHbLIATh
KOJIMYECTBO JIOACH. Sl co3mam 3uMy U JIefl, ¥ 3TO PEIIUT MpoOIeMy».

Axypamazga ckazan Mme: «4ToOBl BBDKHTH 3MMOM, ThI JOHKEH HEMEIJICHHO MOCTPOUTH Bapy
(moMerIeHne pa3mMepoM C TOPOJI) C MHOKECTBOM XPaHUJIHII. 3aTeM BO3bMU 10 Mape CKOTa, MTHII,
cobak, Jomazaei, paCTeHU M JAEPEeBhEB, U MOMECTH MX B XpaHuiuiie. Korna Thl 3aKOHUHIIB €
9THUM, BO3bMHU CBOIO CCMBIO U TBICAYU Hap, KOTOpBIX Thl CaM BI:I6epeH_Ib, B Bapy, IIOCJIC Y€ro
3aKpoil 3a coboi nBepu. Iloka ThI Oyaemb TaM HaXOOUTHCA, Thl OyAelib B OE30MACHOCTH.
[Tocne Toro, kak MMa coOpan mo mape KakJOoro BHA, OH 3aKPbUI, JIBEPh, KaK €ro Hay4wll
TBopet, 1 ero ceMbs OKazanach B 0€30MMaCHOCTH.

3a cteHamu Bapbl Hayan magaTh CHET, a PEKH CTalld 3aMep3aTh. AXypamaszza Mnocjiai Mopo3,
KOTOPBII YOMJI pacTeHHs, U CHET, KOTOPBIA IMOJHOCTBIO 3acTiai aepeBbs. [Iporuio HeMHOro
BpPEMEHH, U BECb MUP ObLI OXBAaU€H 3UMON — BpPEMEHEM roJla, KOTOPOro Ha 3emiie HUKOTJa He
Bujgenu. Bce, kTo ocraics Ha 3emie, morubiaum o xomoma. Tem BpemeHeM B Bape,
pacronioxeHHOM moj TiayOokum cHerom CeepHoro montoca, Mma wu  apyrwe  Kuiam
CYACTJIIMBENIIEN KU3HBIO.

ITepeckazano no ®pesepy, 1919 r.
YTO I[IOKA3BIBAIOT CBUAETEJIbBCTBA

* CBepxHOBasi MOPOXKIAET KOCMUYECKHE JIydd, KOTOphle 00pa3yroT o0saka, OXJIaXKJIarolue
KJIUMAT, U CTAHOBUTCS XOJIO/IHEE.



* CBepxHOBasi MOIJIa CTaTh NPUYMHOW BTOPOro Mo MacmTaly maccoBoro BeIMuUpaHus 440
MIIJIMOHOB JIET Ha3al.

* [Io>xapbl M CTOJKHOBEHHUS C KOCMHYECKMMHM TelaMH MOpOXAaoT HUTparbl. OOpasiusl u3
IJTyOUHBI JIETHUKOB MOKA3bIBAIOT, YTO 13 THICSY JIET Ha3a]] ypOBEHb HUTPATOB ObLIT BEJIHK.

* Kinumar 3a nepuox B 130 ThicAY JE€T cTal caMbIM XOJOJHBIM Cpa3zy IOCJE BCIIBIIIKU
CBEpXHOBOM 41 ThICAYY JIET HA3a/.

* [Iporecc «1ecToro BEIMHpAHUs» SIBIsIETCS pe3yiabTaroM «CoOBITHS», KOTOpoe Hadanoch 41
ThICAYY JIET Ha3a.l.

® CTaI[I/II/I BBIMHUpaHHA: HCYE3HOBCHUEC HCKOTOPBIX BU0B, IIECPECHACCIICHHOCTD, ACIIOMYIALNUA.
® HepeHaCCHeHHOCTB ABIACTCA T''IaBHBIM HCTOYHUKOM HpO6J’ICM YEJI0BCUYECTBA.

* Eciu Bemymiast K BBIMUPAHHIO TOCTEIOBATEIBHOCTh COOBITHI MPOJOJDKUTCS, MBI OKaXEMCS
nepe/1 JIUIOM JACTIOMYIISIUH.

Teneps paBaiiTe nepeigeM K Apyromy acnekTy «CoObITHS Y, TepeHecsch K «3anuBam» CeBepHOH
u OxHoi KaponuHsl.

17. Kparepsl — «3anuBbl KapoauHb»

BOIIPOC: MHoOrume ydyeHble MOJaraloT, 4TO «3aJIMBbI» MOSIBUWINCH HE OT CTOJIKHOBEHHUS C
KOCMHYCCKHUM TCJIOM, a JIMIIb OT I[eﬁCTBHH BC€Tpa U BOJBI. Kaxkue ecthb CBUACTCIILCTBA B IOJIL3Y
TEOPUU CTOJIKHOBEHUSI?

OauH U3 caMbIX CHJIBHBIX apryMEHTOB B I0JIb3y T€OPUM CTOJKHOBEHHS CIEIYIOIIMNA: TaKUX
«3AJIUBOBY, TIOX0XKE, HET HUT/IC Ha TUTAHETE, M €CITU OBl OHM BO3HUKIIM B PE3yJIbTaTe MPUPOIHOTO
mporecca, TO TaKHe K€ «3alMBbl» MOSBUINCH Obl W B japyrux Mecrtax. Ceilyac Bce
HCCJICIOBATENU CXOISATCS BO MHEHHH, YTO BETEP M BOJA U3MEHWIH (POPMY «3aJTHMBOB», OJHAKO
HE BCE COTJIAIIAIOTCS C TEM, UTO 3TH «3aJIMBBI) CO3/]aHbl BOJOM U BETPOM M3HAYAIBHHO.

OCOBEHHOCTH «3AJIMBOB»

Teopuss CTOINKHOBEHMsI IPOTUBOPEYMBA, M MHOIHME YYEHBIC MPEANOYUTAIOT pPa3IudHbIC
OOBSICHEHUSI 36MHOTO0 IPOMCXOXKAEHUS «3aJIMBOB», KOTOPBIX MBI KOocHeMcs mo3xe. Ilepen Tem
KaK MOWTH JTayblie, Mbl JTOJDKHBI TOYHO ONPENEIUTh, YTO MPEACTABIAIOT COOON «3aIuBBI». ITO
HE00XO0UMO cieNaTh, YTOOB! OBbITh YBEPEHHBIMHU, YTO O] ’TUM TEPMHUHOM BCE MOHUMAIOT OJTHO
U TO e, MOCKOJbKY Ha aTJIAHTHYECKOM MOOEpexbe €CTh MHOTO KPYIJIBIX U OBAJbHBIX 03€p, a
TaKXKe BOJOEMOB pa3HON (OpMbI, KOTOpbIE «3anuBaMu KapoymHbI», CTpPOro roBoOps, He
saBisitoTca. Heckonpko yueHbix, Takux kKak IIpytuit, Tom u ®peit, norpatwiy Ha U3y4CHHUE
«3aJIMBOB» TOABI, M B KOHEYHOM CHYETE ONPEAEIMIM HX KaK OOBEKThI, OTBEYAIOLINE
NEPEUYNCICHHBIM HIKE TpeOOBaHUSAM. MBI MpHUBOAMM 3Ta TpeOoBaHUS MO KHure MroHa M
[Tapkxapcrta (1975).

* DmmunTryeckas ¢opma. «3aluBbl» OOBIYHO HMMEIOT JJUTMNTHYECKYI0 WM sAlleoOpa3Hyro
(GOpMBI, KOTOPHIE UMEIOT TEHACHIIUIO CTAHOBUTHCS 0O0JIee BBIPAXKCHHBIMU 110 MEPE yBEIIMUYCHHUS
pa3mMepa «3aJuBay.



® HOI[HHTI:IG Kpas. HcTuHHBIA «3aJIMB» HMEET OTYETIMBO BBIPAXKCHHBIC TMOAHATBIC Kpas II0
BCEMY MEPUMETPY, & Y MHOTHX €CTh MOJIHBIA HEMPEPBIBHBIN Kpak.

* Huskue uentpsl. LleHTp «3anuBa» yXOOUT BHU3 MOJ OKPYKAIOIIYI0 MECTHOCTb, HO CJIOU
0CaJIKOB T10]1 3AJINBOM HAPYIIICHBHI.

* [IepekpriBaromuecs kpas. YacTo oAMH «3aJIMB» NEPEKPHIBAET APYrOM 3aIMB, HE UCKaXKas €ro,
U Kpail IEPEKPHITOrO «3aJ1Bay MOYTH BCETAA OCTAETCS HETPOHYTHIM

» Kinacrepsl. «3anuBbl» 4acTo pacioyiaratoTcsi TpyninaMu, KjlacTepamMu U LENbIO.

» O0mmee HampasieHue. B 11000M 1aHHOM paliOHE «3aJUBBD» BBITSHYTHI B OJHOM U TOM Jiee
HarnpaBjeHun mo kommacy; B CeBepHoit m HOxxnoii KaponwHe nnuHHas och 3ajquBa OOBIYHO
HalpaBJi€Ha Ha CeBEpO-3amal.

I''TABHBIE TEOPMM OTHOCUTEJIBHO «3AJIMBA»

NMes B BuAy BBIIENEPEUYHUCICHHBIE XAapAaKTEPUCTHKH, JaBaWTe IMOCMOTPUM HAa HEKOTOpPBIE
TEOPHUH OTHOCHTEIBHO 00pa3zoBaHMs «3anBOB Kapomuuer»y, CaMbIMH pacripOCTpaHECHHBIMH
ABJISIFOTCS CIEAYIOIINE:

«Teopust Boasl u Betpa» ([.B. Jbxoncon, 1942, ogna Bepcus; Tom, 1970). Ona coctout B TOM,
YTO HAaBOAHCHUA JICAHHUKOBOTI'O MEpHUOoaa U CUJIBHBIC BETPA CO3JaJIN OIMMYCKAHUS WA «Pa3pbIBbI»,
KOTOpBIE€ ObUTH MO3/HEE 3alO0IHEeHbI BOJOM, copMupoBaBIIei o3epa u npyasl. Korna cuibHbie
BCTpa AYJH IO MOBCPXHOCTU O3CP, 3TO NPUBOANUIIO K BOAJOBOPOTAM, KOTOPBHIC BHIMBLIIM HA JHC Y
OeperoB ALTUNTHYECKHE 3aTUBbl. BOo BpeMeHa 3acyXu CHIIbHBIE BETPBI BbIAYIH 3bI0YUHI MECOK
N3 BBICOXIIHUX O3€P U CO3JAJIN OTUYCTIIMBO BBIPAKCHHBIC Kpasi.

«Teopust pactBopa» (xoncon, 1942, npyras Bepcus; Jlernapn, 1953), Otu uccienoBarenu
IPEINONI0XKUIIN, YTO TIyOMHHBIE BOJABI WM PEKU IMPOXOAWIM uepe3 00JIacTH 3bI0ydero mecka,
BBIMBIBasI ITIMHY U Pa3JInYHbIC PACTBOPUMBIE B BOJIE MUHEPAIIbI, TAKUE, KaK JKEIe30 U U3BECTHSK.
[Tocne Toro kak B XOA€ 3TOro Impolecca ObUIO NEPEMEIEHO MHOTO MHHEpaJoB, 3eMIIsd
onyctuiach, (opMupys yriyoOneHus. OTu yriyOneHus OBbUIM 3alloJHEHbl BOAOH M CTajH
«3anuBamu Kaposnuuely. Co BpeMeHeM BeTep U BOAa U3MEHUIHN (opMy yriayOseHui, popmupys
Kpasl.

«Teopust cronkHoBeHus» (MentoH u [lpusep, 1952; Ilpoyrn, 1952; Uton u Ilapkxyct, 1975).
Orta TCOpHA MMCJIa HCCKOJIbBKO BAPHAHTOB, U B COOTBCTCTBHU C CaMbIM IMO3JHUM KOMCTAa HJIN
METEOPHUT B30PBAJIMCh BBICOKO B aTrmocdepe Ha ceBepo-zamane oT FOxuoit m CeBepHOU
KaponuH. Pe3ynpraTom cTan 105K1p U3 OCKOJIKOB, KOTOPBIM BBINAJ HA 3EMJIIO UJIM B30PBAJICS HAJ
ATHaHTUYECKUM MOOepexbeM, (GOpMHUPYs «3alUBbI). XOTs MEpBOHAYATIHLHOE OMyCKaHHE 3eMIIU
U TPUIIOAHSATBIC Kpas 6I>I.HI/I CO3aHbl B3pbIBOM, BCTCP MW BOJAa HU3MCHWIIM, CO BPCMCHCM,
OUYEPTAHUS «3AJTMBOB» U MPOJOJDKAIOT TO JeNaTh 10 CUX IOp.

PEINEHUE ITPOBJIEMBI ITEPEXJIECTA

Y4eHble CHOPSIT Ha TPOTSHDKCHUU ACCATUIICTHHA, M KaXIbIi WX HUX IO-CBOEMY OOBSCHSET
HEKOTOphIe OCOOEHHOCTH «3aJMBOBY»; K KOHCEHCYCY OHM Tak M He mpuxonaar. [lis csoero
MOATBEPXKICHUST JI00ast Teopus JOJDKHA OOBSICHUTh OIHY OCOOCHHOCTh <3alluBay —
MepeKpbIBaroInecss NpunogHATeie Kpas. MccinegoBarenu cuutarot, uro 10-20 npoieHTOB
«3aJTUBOBY» OT BCEr0 KOJMWYECTBA M3YUYECHHBIX mepekpbiBaioT Apyr npyra (Tom, 1970), a 3nauwur,
MIEPEKPBIBAIOIINXCS «3ATMBOB» Ha ATIaHTHYECKOM Tobepexne cymectByeT 6omee 50 000. Kak



MBI YBHJIUM, U3 TPEX IJIaBHBIX TEOPHHA OTHOCHTEIBHO OOPa30BaHUS «3aJMBOB» €IUHCTBEHHOM,
KOTOpasi YAOBJIETBOPUTEIBHO OOBSCHSET IMEPEXJIECT NPUIIOIAHATHIX KpaeB, SBISETCS TEOpus
CTOJIKHOBEHHUSI.

Jlyuimee oObsicHeHHE 00pa30BaHMsI IEPEKPBITUI COCTOUT B TOM, YTO OHHU SIBJISIFOTCS PE3YIbTaTOM
B3pbIBA MHOTOYHMCIICHHBIX 00BEKTOB. [locie Toro, xak mepBble HEOECHBIC Tela BPE3aluCh B
3eMITt0, IPYTHE yIaau Ha HUX, CO3/1aB mepexiiecT. Kpas «3anuBay mepecekaroTcs MOYTH BO BCEX
HAIMpaBJICHUSX — a 3TOT (aKT HEBO3MOXKHO OOBSICHUTH TEOPHSIMH, OCHOBAaHHBIMU Ha JICHCTBHUH
BOJIBI M BETPa M MPEIIOJaralolliiM, YTO CHUJIbHBIE BETPBI, (JOPMHUPOBABIIUE «3AJIUBBDY, TYIH
TOJIBKO C CEBEPO-3arajia uiy (B APYTUxX TEOPHUSIX) C FOro-3amajia.

I10 [TIOBOAY JPYTUX TEOPUM

Msl 3nmech He OyneM BAaBaThCsi B MOJAPOOHOCTH Opyrux nauckyccuid. Tem, KTo riryOoko
WHTEPECYeTCS 3TUM BOIPOCOM, MBI coBeTyeM oOpatuthes K [lytu (1952), JIxxoncony (1942) wim
CoBunxy (1982). Ilocnennue n1Be KHUTH 0 «3anuBax KapoiauHbl» HE NeyaTalnuch, HO TOCTYIIHBI
B MHTEPHETE, BMECTE C MHOXECTBOM JIPYroll MH(POPMAIINH, CBSI3aHHOHN C «3aJMBaMM», Ha CalTe
Bob6a Kobpeca (http: //abob.libs.uga.edu/bobk/ cbaymenu.html).

Mpb1 MOKEM CKa3aTh, YTO HU TEOpUsS BOJBI U BETPA, HU TEOPUs PACTBOPOB HE MOT'YT a/leKBaTHO
O0BSCHUTH HECKOJIbKO TJIaBHBIX MpoO0jeM 00pa3oBaHUs «3aluBOB». [lepBas HE MOXKET TOYHO
OOBSICHUTH JICHCTBHE BETpa M BOJBI, a BTOpas — CTOJb CIOKHOTO Iepexjecta, Ipu KOTOPOM
MPUIIOAHSATHIE Kpasi OCTAMCh HETPOHYThIMU. Kpome TOro, 3T T€OpUU HE JAIOT OOBSICHEHHUS,
[IOYEMY TAaKUE IIMPOKO PACIpPOCTPAHEHHBIE SIBJIECHMS, KAaK CHJIbl BETpPa, BOABI U BO3JEHCTBHE
pacTBOpOB, cCO3JalM TMOJOOHBIE «3aJlMBBDY TOJBKO B OJHOM MecCTe Ha 3emie, a 3aTeMm
TAaMHCTBEHHO MPEKPATUIIH 1T0100HYI0 padoTy.

BBDKUBIIWE: MATAMYCKUTDbI

CoBpeMEHHBIE y4YEHBIE — HE EIUHCTBEHHBIC, KTO CYMTAIW, 4YTO IPUYHMHOM IOSBICHUA
«3aJTUBOBY CTAJO CTOJIKHOBEHHE ¢ HEOSCHBIM TenoM. [lepBbIMU OBLIIM MaTaMyCKUTBI — ILJIEMS,
roBopsillee Ha A3bIKE AITOHKYMHOB, HEKOIJa JKUBIIEE BOKPYr o3epa MaTamMyCKHUT, GOIbLIOTO
03epa-«3aJInBa» B ceBEpO-BOCTOUHOM yacTu CeBepHoil Kaponuubl. DTO 03€po — 4acTh KiacTepa
«3aMBOB KapoiuHbl», BCEe M3 KOTOPBIX HMMEIOT KIACCUYECKHE XAPAKTEPUCTHKH 3aAJIUBOB!
SIUTMIITUYECKYIO (OpMy, TOIHATHIE Kpas, KOTOphIE MHEPEeKpBIBAIOT Apyr napyra. Hipke Mbl
IPUBOJUM IIE€PECKa3 JIET€HABl MaTaMyCKUTOB, KOTOpBIC IPUIIMCBHIBAIN IOSBICHHE O3€pa-
«3aJIMBa» CTOJIKHOBEHUIO C KOCMUYECKUM TEJIOM

[IpuHuecca u nagaroiiye 3Be3/1bI

Korma mpuHilecca omycTuiach Ha KOJCHH TEpel aiTrapeM, €€ yM ObUI 3aHAT CyAanOoi ee
ymuparoniero Hapoza. Jloaroe Bpems mpoAaoKaiIcs CHIBHBIN X0JI01 — M TaKOTO XO0JI0/1a HUKTO
HE MOT MpUNOMHHTH. KeTa He ObLIO0 B TOT TOM, U yposkail ObuT ckyaHbIM. OHA TIeNla U MOJUIIACh
Benukomy [lyxy, 4ToObl OH TOMOT BO BpeMsI 3MMBI, KOTOpas CHOBa MpPHIILIA OYEHb PaHO.
Kaxnaplii 1eHp Kazajicst XOJ0AHEN, YeM NMPEAbIAYIINHI, U ¢ KaXI0W HEJeNel enle 4acTh €€ Hapoaa
cinabeia u 3a0oieBaia.

[Tocne 3aknMHaHUI OHA cTana pa3ayMbIBaTh, CbIIIAT JIU ee Booouie Benukue yxu. Ilotom ona
yCIIbIIIaga TPOMKHM, PE3KUH IIyM M 3ByK OTPOMHOTO B3pBIBa, 4 3aT€M 3BYKHM OJHOIO yAapa 3a
npyruMm. Mcnyransas, oHa BbIOekasa M3 cBoed XXHHbBL. OrpoMHOE CHHEBaTo-0esioe 00JaKo
napa BHCEJIO B JIHEBHOM HeOe Haj BepLIMHOM Osm3nexaniero xoima. B aTo ke Bpems cOTHH
3Be3/1 Ma1aJIH ¢ HeOeC U B3PHIBATMCH HA MOKPBITHIX JIECAMU TOpax BOKPYT Hee, COTpsicast 3eMJIIO C



TaKOW CHJIOH, YTO MPHHIECCA €ABa MOTJIa yIepKaThCsl Ha HOrax. SIpoCcTHOE OpaH)KEeBO-KpacHOE
Iamst ¥ CTOJIOBI YepHOTo JbIMa MOJHUMAINCh B HEOO M3-3a TOTO, YTO JIEC BOKPYI CTOSHKH
ropei.

Ho 1o toro kak ona cmorina mo0exars, YTOObI HAUTH yOeXHIIe, MaJeHHe 3BE3] MPEKPATUIIOCH.
Ona nogo’xana HEMHOTO BO30OHOBIICHHS TIaJICHNUS, HO CJIBIIIAJIA TOJIBKO 3BYKHU TOXKapa.

HpOH_U'IO HEMHOI'O Bp€MCHHU, U Ha4YaJI JIUTb JOXKb. On aun ACHBb U HOYb U IMOTraCHJI IOXKaphbI.

B TOT neHs mpuHIECCa W Jpyrue WIEHBl IUIEMEHH MOKHHYIU Jlarepb, 4TOObl YBUIETh, YTO
npouszonuio. OHU 0OHAPYKUJIH, YTO B3PbIB IIPUBEJ K MOSABICHUIO TUTAHTCKUX SIM B 3€MJIE M UTO
BBILIIEIINE U3 OEperoB peku 3aIuin uX. JJoKau mpoaoiKaluch KaXablil 1eHb Ha TPOTSHKEHUH
TPUHAALUATU JyH, TaK 4TO CKOPO KpaTepsl, ObuIM MoiHbL. OrpomHas siMa, caMas Oim3Kas K
JIarepro, MpeBpaTuiiack B 03€pO JJIMHOM MATHAALATH MWiIb. Ero Ha3zBanu MaraMyCKHT, «03€po
XO0JIMa», U Ha3BaJIM ILIEMS B YECTh HETO.

bnaromaps maparomuM 3Be3aM, KOTOPBIE IPUHECIH CTOJb JKEJIAHHYIO BOAY, IUIEMS BBIKHUIIO.
To, uTo Ka3zanock KaTacTpooif, MPUBEIO K HOBOM KU3HHU.

[epeckazano no bapudyry, 1995 r.
[TPOBJIEMbI C TEOPUEN KOCMHUYECKOI'O CTOJIKHOBEHM

XoTsl Teopusi CTOJIKHOBEHMsS JTae€T OTBEThl Ha 3arajku, KOTOpble HE MOTYT PEUIUTh ApYyrue
TEOpPHH, BCE € OHA OCTAaBJISET HECKOJIbKO TPYAHBIX BOMpOcOB. OMHONW M3 CIOKHEUIINX
npobiieM sBiAeTCS JaTUpoBKa. UTOOBI MOXXHO OBLJIO CUUTaTh TEOPHIO CTOJKHOBEHHUS C
KOCMHUYECKHM TEJIOM BEPHOM, Mbl JOJKHBI YAOCTOBEPUTHCS, YTO BCE «3AJIUBBD) MOSIBUIUCH B
OJIHO BpeMsi. DTO MO3BOJSET CAeNaTh PaAHOyTiIepOAHbIH METOA WM TaK; Ha3bIBAEMbI METOJ
ONTHUYECKU CTUMYIUpoBaHHON mromuHecteHIUU (OCA). OmHaKko 3TH METObl AT OOJIBIION
paszbpoc aatT: 1S «3aJUBOBY (PaMOYTIIEPOIHBINA METO/) BpeMs KoyeOaeTcsl B quanazone 6—48
THICSIY JIET HA3a[; JUIS TMPHUIOAHITHIX KPAaeB «3alMBOB» (MeToabl pamuoyrieponausii u OCA)
ATl HaXOIITCd B auama3oHe oT 2 10 108 TeIcsad jgeT Ha3a.

Kak M0xHO 00BICHUTH CTOIBL O0mbIoN pazopoc? IIpu komoccanbHBIX 1O MaciTabaM B3phIBax
OBUTM CTPOHYTHI C MeCTa TOHHBI 3€MJIM, KOTOpbhIE MEPEeMENIAINCh CaMbIM MPUIYJTHBBIM
oOpazom. [logoOGHOe mepeMenmmBaHUE CTAPhIX M MOJOJBIX CJIOEB B TE€OJIOTMH Ha3bIBAETCS
NepEeAUCIIOKALUEH.

N3-3a nepenuciokanuy JUCTOK Bo3pacToM 70 ThICSY JIET MOKET JIeXaTh O] BETKOM JepeBa,
KOTOpoMy TOdbKO 17 Thiciu ner. Ilepeaucnokamust KpailHe 3aTpynHsS€T NIPUMEHEHUE
paauoyTIIEpOIHOTO METOIA.

B cBoem noknazae B 1953 roay no nmoBoay o3epa-«3anuBay Cunrierapu, B okpyre bisnen, @peit
KaITyeTcsl, 4TO «IepeArCIoKalus ciyTana Bee 3anucn» (¢,290-291). OH roBoput o TPyIHOCTAX
B JIaTUPOBKE M3-3a TOrO, YTO «ECTh MHOI'O BHE3ANHBIX W3MEHEHUN», MOJ KOTOPBIMH OH
NOJpa3yMeBaeT, 4TO 4YacTh CJIOEB OTCyTcTByeT. M3-3a storo ®pei, KOTOpbIi pabortan c
«3auBaMu» OOJIBIIE, YeM KaKOW-THO0O0 IPYroil y4eHBIH, CYUTACT PaTUOYyTICPOIHBIA METO s
JATUPOBKU «3AJIMBOB) HEHA/IEKHBIM.

To xe camoe ¢ matupoBkoil npu nomomu OCJI — Merona aHanmza, KOTOPBIM TMO3BOJISET
HCCIICAOBATCIIAIM ONPCACINTL BPCMs, KOI'/la KBApI[ B HOCHGI[HI/Iﬁ pas 651.]1 Ha COJIHCUHOM CBCTY.



Metoa paboTaeT XOpoOIlo, KOTJa MECOK OTKJIAJbIBACTCS HOPMAJIbHO, K MPUMEPY, C MOMOIIBIO
BETpa, HO HE padoTaeT, KOrJa peKa MepeMenInBaeT OCaKH Pa3HbIX AIOX.

[Toxoxue mpobseMbl Bo3HHUKAIOT ¢ AaTupoBkoi mo OCJI, ecau CTONIKHOBEHHE ¢ KOCMHYECKUM
TEJIOM MOJHUMAET YaCTHUYKM KBapla B BO3AYX U CIOM OCAJKOB MEPEMEIINBAIOTCA — CKaXeM,
rpanyJsibl Bo3pacToM B 100 ThICSY JIET OIMYCKAIOTCSl BMECTE C TpaHyJIaMH, KOTOPBIM 13 ThICAY JIET.
B stom ciywgae matupoBka mo meromy OCJI He mMoxkeT ObITh TOUHOH. BmoOaBok st Merona
OCIJI BaxeH ypOBEeHb paJvalliH; HAIKM CBUIETEIBCTBA TOBOPSAT O CYIIECTBEHHO BO3POCHINX
YPOBHSX pajUalfi B CIOSIX, CBA3aHHBIX ¢ «CoOBITHEM» — HO HE BbIlIe WU Hrbke. CIUIIKOM
00JIBIION YPOBEHb paJualii B TOHKOM CJIO€ MOKET NMPUBECTU K HEBEPHOMY OIPEIEICHHUIO 1aT
metozom OCJI,

HccnenoBaTenu CTOIKHYIUCH C ATUMH MPOOJIeMaMy TOYTH BO BCEX <«3allUBax», IUISl KOTOPBIX
OHU OCYIIECTBIISUIM JATUPOBKY. XOPOLIMM MPUMEPOM 3TOrO ABISETCA «3aiuB» bur-bsii B
Cesepnoii Kanudopuuu, rae Oomnplnas necuaHasi [ioHa Oblla cO3[aHa BETPOM HAJ «3aTHBOM)
MoCJIe TOSIBJICHHS <«3anuBay. MBecrep u ero xommeru (2003) cuuraror, 4To AOHA BO3HHKIA 74
TBICSYM JIET Ha3aJ, a MPHUIIOAHATHINA ee Kpail — npumMepHo 11,3 Teicsiun net Hazaxa. [{ioHa Oblia
co371aHa BETPOM Hajl 0oJiee TIIyOOKOM YacThIO «3ajuBay, KOTOphId bpyke u ero xommern (2001)
PaAMOYTICPOAHBIM METOJIOM OTHECITH KO BpeMeHU 48 ThICSY JIeT HazaJl — HO 3TOT CJION OBLI
BBIIIIC OOJIe€ PAHHETO CJI0S, KOTOPBIA (IO TOMY K€ PagHOYIJIEPOJHOMY METOAY) BO3HHK
IPUMEPHO 26 THICSY JIET Ha3ad. BoT uTor Toro, 4To OHU OOHAPYKHIIH:

J{roHa, mOKphIBarOIIAs «3JIMB» — 74 THICSY JIET Ha3a]l
Kpait «3anuBa» Bnoap qoHbl — 11,3 TeIcsAYM JeT Ha3azg
BuyTtpennsisa yacth «3anuBay — 49 TeIcAY J€T Ha3a[
I'myGoxe BHYTpH «3anuBa» — 26 THICSY JIET Ha3al

OTHU 4YeThIpe JaThbl COBEPUICHHO HE MMEIOT YHOPSJIOYEHHOM IMOCIEI0BATEIbHOCTH: HE MOTYT
OCaJIKU TOSIBUTHCS IOCIIE TOr0, KaK BO3HMKIIA JFOHA, a [0 STUM JAHHBIM, JIOHA Ha 62 ThICSIYH
JeT cTaplie, 4YeM IMPUIIOAHATBIA Kpad 1noj Hel. Uto-to HeBepHO ¢ garamu. M3-3a Toro, 4ro B
3TOM MeECT€ CJOU OBUTM MEpPEeBEPHYTHl MPHU CTOJIKHOBEHHMH C KOCMHUYECKUMHU TeJaMH, JaThl
«mepememanuchy Toxke. Jlara 11,3 Teicsum et (M3-32 TOTPENIHOCTH OHA MOXKET
cooTBeTcTBOBaTh 12,3—10,4 rogam 10 HaIero BpeMeHH) OJiM3Ka K 3moxe KioBuc. I nuMeHHO
OHa SBJISIETCS €IMHCTBEHHO BepHOM. Mpbl cuMTaem, 4YTO JApyrue JaThl MPEACTaBISIOT
NEpEBEPHYTHIE CJIOU. biu3Kkne HMEHHO K DJI0X€ KIOBHC [JaThl MOCTOSHHO MOJy4Yaid
HCCIIeIOBATEIN 3TOTO «3anuBay Pur u ero kosieru (2001).

Mpbl He XOTHUM YTBEp)KIaTh, YTO yY€HBIC 3aHMMAJHCh JATUPOBKOM HEaKKypaTHO, U He Oyaem
BIaBaThCSl BO BCE TEXHUYECKHUE HIOAHCHI, HO €CIIM BBl XOTUTE TTO3HAKOMHUTHCS C JUCKYCCHEW 1O
9TOMy TIOBOMy ©Oojee TOAPOOHO, BBl MOXETE IMOCETUTh Haml BeO-caliT WwWww,
cosmiocatastrophes.com.

BOITPOC: Ectb kakoi-1u60 croco0 moyduTh TOUYHBIE 1aThl 00pPa30BaHUs «3aTUBOBY?

Ha, ectb uccnenoBanust B CesepHoit Kaponrne oTHOocuTensHO 03epa BakkamaB, KOTOpOE Takke
CBS3aHO C KOPEHHBIMH aMepuKaHIamH. [linemsi, KOTopoe J>KHMBET OKOJIO HEro, Ha3bIBaCTCS
BaKKaMaB-CHy WM KaTaBOa. Hexotopble ydeHble mepeBoAsT 3T0 uUMs Kak «Hapox ymasmiei
3Be3nbl». [logoOHO MaTamMycKuTaM, KaraBOa CUMTAOT, YTO MHOTO 310X Ha3zaa OoJblias
OTHEHHas KOMeTa IMpojenana Jblpy B 3emiie pa3MepoM B JecsaTh Muib. Korma srta asipa



3aMoJIHMIIACh  BOJIOM, TMOJIYUYMJIOCH CETOJAHAILIHEE 03epo. ITO 03epo ¢ HEOOIbIINMH,
NEPEXJIECTHIBAIOIIUMHU €r0 «3aJMBAMKU» HUMEET OTUETIMBO BBIPAKEHHBIM NPUIOAHATHIA Kpail

BOKPYT.

Hayunbie uccrnenoBanus Ha o3epe ObUTH MpoBeneHbl Ha cpenctBa mrata CeBepHas KaponmnHa
Purrcom u xomreramu (2001). OHM OCYIIECTBUIM Pa3HOCTOPOHHEE HCCIEAOBaHUE O3€pa
BakkamaB, OoIHOTO M3 caMbIX OOJNBIIHUX «3aJMBOBY» B ATIAHTHKE, a TaKKe HCCIEIOBaHUE
IPUMEPHO JBYX NIOKUH JAPYTUX «3aTUBOB» M001HM30cTU. OHM MCIOB30BaIN MHOTOUYHCICHHbBIE
o0Opa3ilbl TpPyHTa, WCCICNOBAaHUE TMBUIBIEI W TNPUMEPHO TPH JIOKHHBI  JaTUPOBOK
(pamuoyriepoaHBIM METOJIOM) I ompeaeseHus ¢opManuu BaHao — cios, KOTOPBIA OHHU
HalUIM 1oJ o3epoM BakkamaB u mox Apyrumu <3anuBaMu». OCHOBBIBasICh Ha WX JIaHHBIX,
rpynmna HcclieZloBaTeNeil 3aKiiounia, 4YTO M3-32 TOTO, YTO HECKOJIBKO JIOKHUH «3aJHBOBY
pa3MelleHbl Ha BEpUIMHE IPEeBHEH PEYHOM CHCTEMBI JIeTHUKOBOTO nepruosa u ¢popmanuu Banmo,
o3epo BakkamaB U «3anuBbl» MOOIM30CTU JTOJKHBI OBITH MOJIOXKE, 4eM peka. [lo ux oneHkam
«3aJIUBB» CHOPMHUPOBAIUCH «B XOJOJHOM KIMMATHYECKOM PEXHME, CBSI3aHHOM C MOCICTHUM
JIETHUKOBBIM MAaKCUMYMOM, KOTOPBIA UMEN MECTO B niepuo 14—20 ThICsY JIET Ha3a1y.

DTO HCCIeAOBaHHE K HACTOSIIEMY BpPEMEHM SIBIsieTCd Hanbojiee OOMIMPHBIM JUISl «3aJIUBOB
Kaponunbi». Eciin Mbl TpuMeM JaHHBIE U3 3TOTO UCCIEIOBAaHUS, TO OHU MOJTBEPKAAIOT HALTY
TEOPHIO, UTO «3aJIMBBI» O0Pa30BaJIMCh MPUMEPHO 13 THICAY JIeT Ha3al, BMECTE C PEYHOU
CHCTEMOM, HA KOTOPO OHU HAaXOJSTCS.

Hpyras coBmamaromas nara npuHauiexut Muecrepy (2003), KOTOpbIH M3ydas MPUITOTHSATHIN
Kpail «3anuBa» Apabust B 105kHON JKOPKUU U TIPUIIET K 3aKJIIOUEHHIO, YTO Kpail oOpa3oBacs
12,63 ThICSYM JIET Ha3ag — TOYHO BO BpeMsi «CoOwITHsi». DTa mara oyeHb Onm3ka k mare 11,3
TBICSYM JIET Ha3ax Uil NPUIIOAHATOrO Kpas «3anuBa» bur-bsii, kotopas yxe IpuUBOAWIACH
BBIILIE.

YTO IIOKA3BIBAIOT CBUAETEJIbCTBA

* Teopuss BeTpa M BOXbBI, a TaKKe€ TEOpPUS PACTBOPOB HE MOXKET OOBICHUTH IMEPEKPHITHE
MPUITOAHSITHIX KPAeB «3aJTHBOBY.

* Teopus BeTpa U BOJBI U TEOPUSI PACTBOPA HE MOTYT OOBSICHUTH, TOUYEMY HE MOSIBUJINCH HOBBIE
«3aJTUBBD».

® Teopml CTOJIKHOBEHHUS C KOCMUYECKUM TEJIOM MOKET OOBSCHHUTH U MepBOC, 1 BTOPOC.

* Purrc npuien x BeIBOAY, 4TO 3anuBaM oT 14 no 20 Teicsd jer, yTo O6Ju3Ko K Hamiel nate 13
TBICAY JIET.

® I[Be JaThl U3 AAaHHBIX I/IBGCTepa IMOKAa3bIBAIOT, YTO Kpasd «3aJIMBOB» OTHOCATCA MPUMCPHO K
3IIOXE KJIIOBUC

* JIpyrue natel SBISIOTCS, CKOPEE BCETO, OUIMOOYHBIMU, U3-3a TIEPEMEIINBAHUS CI0EB BO BpeMs
B3pbIBA

® ﬂBa KOPCHHBIX aMCPUKAHCKUX INNIEMCHHU HMCIOT JICTCHALI O CTOJIKHOBCHHWH C OTIHCHHBIMH
KOCMHUYCCKHUMU TCIIaMU, KOTOPBIC BbBI3BAJIN MTOABJICHUC O3CP-«3aJIMBOB).

® I[Ba KOpPCHHBIX AaAMCPHUKAHCKHX IUNICMCHHU COXpaHWJIM TMaMATb O JOXIAX, KOTOPLIC
MpOoaOJIKAIINCh Ooiee roaa, BbI3BaB CHJIbHbIC HABOJHCHM.



BOJIBIIE BOITPOCOB O «3AJIMBAX»

Ocranuck BOIPOCHI, CBSI3AHHBIE C TEOPUEH CTOJKHOBEHUS C KOCMHUYECKUM TEJIOM: IMOYEMY
«3aJIUBBI» CTOJb MEJKU U TIOYEMY Y HHUX 3Jumdntudeckas gopma? s Toro 4yTodsl HccaeaoBaTh
3TOT BOIPOC OoJiee BHUMATEIbHO, HAM MPUICTCS MPONTH MIWIIMOHBI MIIb BOKpYr CoOJHEUHOM
CUCTEMBbI, YTOOBI MOJYYUTh KJIIOYHM, KOTOpPbIE MOMOTYT HaM PacKpbIThb ATH TaiHbl. Hammmun
nepBbIMU ocTaHOBKamu OyayT Conaie u JIyHa.

18. CBs3b ¢ Mapcom

OO6cyxnas TEOpHIO CTOJKHOBEHHS U €€ CBf3b C OOpa30BaHMEM <«3allUBOB», HaM HYXKHO
ONpEACIUTbCA C TEM, UYTO O3HAYaeT CJIOBO «Kparep». Kparep — 3To0 omyckaHue KoOpbl,
CO3/1aBacMOE€ B3pPHIBOM WJIM yJapoM MeTeopuTa Wiu KoMmeTsl. llpuaepkuBasch Teopuu
00pa30BaHUs <«3aJMBOB» OT CTOJKHOBEHHS C KOCMHYECKHUM TEJIOM, Mbl JOJDKHBI Ha3BaTb
«3anuBbl» Kparepamu. OIHAaKO MPeX/Ie YeM YTBEp)KJIaTh 3TO HaBEpHSIKA, HAM HaJ0 PACCMOTPETh
BOIIPOC BO BCEX paKypcax,

BOIIPOC: Kak MOryt «3aquBbl» OBITH KpaTe€paMH, KOTJa IIOYTH BCE OHU HMEIOT
umMnTrYeckyro ¢opmy? M Kak MOTyT «3aiuBbl» OBITH KpaTepamM, KOIJa OHU 3HAYUTENIBHO
MEJbUe, YEM IIOUTH BCE U3BECTHBIE KpaTephl Ha 3emiie?

B otnuunu oT «3aMMBOBY, OONBITMHCTBO 3€MHBIX KPaTepOB UMEET KPYTIyio popMy, U TIyOHHA
OT mMpuHBI oTirdaercs Ha 8—20 npouentoB (Mazyp, 2000). 3To 03HAYaAET, YTO €CIIU «3AIUBY,
Takol Kak o3epo BakkamaB, mMmeromiee 6 MUIb B JJUHY, TOXE SIBISICTCS OOBIYHBIM KPATEPOM,
ero riryomHa JoibKHa ObITh Mo MeHbIner mepe 2500 ¢yroB. Bmecto sToro BakkamaB mmeer
MakCHUMalbHyl0 riyouny Ttonbko 20 ¢yroB (Purrc, 2001), a cambiii ri1yOOKHIl H3BECTHBIM
«3anuBy» uMeeT MeHbIe mpuMepHo 50 GyToB rmyounsl. Kak 00bICHUTH 3Ty pa3HUILY?

3EMHBIE KPATEPBI [TPOTUB JIVHHBIX 1 MAPCHUAHCKUX

Jlyist Toro 4To0Bl OTBETUTH HA ATOT BOIPOC, JAaBaiiTe MPUCTAIbHEE MOCMOTPUM Ha KpaTephbl OT
METEOPUTOB, KOTOpBIE PEAKM Ha 3eMile, HO OYEHb PACIPOCTPAHEHBI HA JPYrUX IIJIaHETaX.
VYyeHble 3HAIOT, YTO METEOPUTHI MOMANAIOT B 3eMJII0 HAMHOrO Haie, yeM B Jlyny wnu Mapc,
KOTOpBIE MEHbILIE [0 pa3MepaM, 4eM 3emJisi, Ha KOTOpPOil JOIKHO OBITH OOJbIE KpaTepoB, HO
310 He Tak. [louemy?

[IpuunHa 3aKar09aeTcs B TOM, YTO 3eMJISI UMEET TOJICTYIO, TMHAMUYHYIO aTMOchepy U MHOTO
BOJIbI, B TO BpeMs Kak JApyrue ruiaHeTsl U Hama JlyHa ux He mmeror. Ha Bompoc o manoit
pPacpOCTPaHEHHOCTH «3aJIMBOBY» €CTh MPOCTON OTBET: KpaTephbl ObLIM BBHIPOBHEHBL. METEOPUTHI
JOCTUTAIOT 3eMJIM HEeYacTo, a KOorJa 3TO BCe Jiee IMPOMCXOIUT, BETEP U BOJABI OBICTPO
CpaBHHUBAKOT C 3eMJIC MecTa HX naacHusl. «3aJIUBEI KapOJII/IHBI» BUJHBI TOJIBKO IMMOTOMY, 4YTO
BO3HUKJIM CPaBHUTEIHHO HeAaBHO. CKOPO U UX COTPYT € JIMIa 3eMJI BETEP U BOJA.

KPATEPbLI B BUJIE «3AJIMBOB» HE CTOJIb PEJIKU

EcTb eme oquH BaXXHBIH JUIst TOHUMaHUs (PAaKT, KOTOPBI COCTOUT B TOM, 4TO KpaTepsl B popme
«3aJIMBOB» BOBCE HE SABIAIOTCA PEAKOCThIO. [lopasuTenbHO, HO CYIIECTBYIOT JECATKU
MWUIMOHOB «3aJIMBOB» — HE Ha 3eMile, a Ha JpYyrux IjaHerax. M3-3a orcyrcTBHsl BOJbl Ha
OOJBIIMHCTBE IUIAHET MOXHO JIETKO BHUJETh «3alMBBI», KOTOpbIE, HAaXOIUCh OHU Ha 3emie,
NOJy4YHIu Obl HA3BaHUE «3AIMBOB KapomuHbI», — HACTOIBKO OHH CXOXKH.



Jlepxa B yme BCce TUIIMYHBIE XapaKTEPUCTUKH «3aIUBOB KapoiauHbl», JaBaiiTe CpaBHUM C HUMHU
HEKOTOPBIE MAPCUAHCKHE U JIyHHBIE KPATEPHI.

Mnn. 18.1. CesepHas Kaponuna. @oto ¢ Bo3ayxa «3anuBa» bum-YaiuT u Ipyrux «3aauBoB» U3 JUIMHHOM LIENH TAHYLIEHCs yepe3 okpyr bisaeH.
OTa 1enb «3aNMBOBY» UMEET NIPUMEPHO JBAJALATH ISATh MUJIb B JUIMHY U Oonee Muian 6 mmpuHy. OHa, BO3MOKHO, 00pa30oBajiack TOYHO TaK XKe,

Kak ¥ nenu Ha Mapce u Jlyne, rae ux copMupoBain BEIOPOCH H3 OCHOBHOTO kpatepa. Mcrounuk: ['eonesndeckas cimyxba CILIA

Wnn. 18.2. Tanumen. 3neck MoKa3aHa MOYTH MIACHTUYHAS KapTUHA Ha ['aHuMezne, oMHOM U3 criyTHHKOB FOmurepa. [IIMHHAS LETb COCTOUT U3
TPUHAIATH OTICIBHBIX MEPEKPBIBAOLIMXCS KpaTepoB, KoTopble HACA cunTaer 00pa3oBaBIIMMUCS OT MOYTH MTHOBEHHOTO CTOJIKHOBCHHS B

cepueil ockoikoB komeT. Mcrounuku: [Ipoekrt "anuneo, Yuusepcurer bpayna, Jlabopatopus peaktuBHbix nurateneii, HACA



Wnn. 18.3. Kax ¢opmupyrores renu. Korna actepous yaapuics o JIyHHYHO IIOBEPXHOCTb MHOTO JIET TOMY Hasaj, 9TO HPHUBEIO K 00pa30BaHUIO
OTPOMHOr0O KpaTepa (B MecTe, ITOKa3aHHOM CTpPEJIKON BBEpXY) M BBIOPOCHIO MHIUIMOHBI TOHH OCKOJIKOB, 3B€3[000pa3HO Pa3iIeTEBIIHXCS OT
KpaTepa (II0Ka3aHO JIMHHBIMHU CTpENKaMH). DOTH BBEIOPOCH! C(HOPMHUPOBATN JIHHHBIE LEMH U KIaCTepPhl MEHBIINX 110 Pa3Mepy IUIHINTHIECKHX
KpaTepoB TUIa 0003HaueHHBIX Ibpamu 1 1 2. DTH HeOOJbIINE KpaTephl IOYTH WACHTHYHBI «3anuBaM Kaponuub». Kaxaplii n3 HUX Ha 9TOH

WUIFOCTPAIMU UMEET MHOTO MIIIb B JutnHy. Mctounnk: HACA

BOIIPOC: HacKoabKO CXOXH «3aJUBbD» € MapCHAaHCKUMHU KpaTepaMHu, BO3ZHUKIIMMHU OT
CTOJIKHOBEHUM?

YtoObl HAalTH ITO CXOJICTBO, IaBalTe MPOBEAEM OOJIbIIE CPABHEHUH.



Wnn. 18.4. CeBepnast Kapomuna. Ota obpaboTanHas kommbioTepoM ¢otorpadus I'eomgesmueckoii cmyx0pr CIIA moka3sbiBaer «3amuBy Kumrs-
boii 1 MeHbIIME 110 pa3sMepy «3aIUBbD), Pa3MEIICHHBIC K CEBEPO-BOCTOKY OT AWBEHIro B okpyre CamrcoH. OHM HMEIOT BCE KJIACCHYECKHE YEPThI
«3anuBoB KaponmHBD): MEIKOBOIHEIE, DIUIMNTUYCCKHE, C NPUIOJHATHIMH KpasMH IO HEepUMeTpy. 3aMeThTe, KaK BEIIeCTBO BpPE3aloch B
CYIIECTBOBABIIHE XOJIMBI CJIeBa. DTO TPYIAHO OOBSICHUTH, €CIM MCXOMUTh M3 TEOPUM OOPAa30BAHMS «3AJIMBOBY» BETPOM M BOJOH. McTouHMK:

T'eonesunueckas ciyxba CILIA




Wnn. 18.5. Mapc. DToT 60nbLION JUTMNTHYECKUI KpaTep pacloNokeH B MapcHaHckol obnmactu MargaritiferSinus(25°N,9,5°W). On obnanaer
BCEMH O0COOEHHOCTAMH «3anuBa KapomuHeny. OH IIIOCKOJOHHBIN M 3IUIMITHYECKHI ¢ OKPY/KAIOIIMM €ro KOJNBLOM I'Op M HAJIOXXCHHBIM Ha HEro

MaJIeHbKUM KpaTepoM (II0Ka3aH CTPEIKOi), He HapyIIHBIINM KOJIbLEBYIO TOpHYIO CTpyKTypy. Mctounnk: HACA

Wnn. 18.6. CeBepnast Kapommna. 310 00paboTaHHOe Ha KOMIIBIOTEpPE H300paXKeHHE MOKa3bIBAacT [Ba «3alHMBa» B OKpyre bmoaen. «3ammsy»
Jlucman, camblii OOJBIIOHN, SBISETCS JJUTMIITHYCCKUM; APYrod «3ajuB» (CTpenka) Kpyriod (GopMbl, Kak 3TO 4acTo ObIBacT ¢ HEOOJIBIIMMU
«3anuBaMm». JTO MOXET OBITh H3-3a TOTO, YTO HEOONBIINE «3AIHBED (POPMUPYIOTCS OT IaACHUS HEOONBIINX OOBEKTOB, NBIXKYIIUXCS IIOX

yriamu 6oiee 15 rpagycoB k ropusoHTy. Vcrounuk: reonesnueckast ciyxba CLIA

Wnn. 18.7 Mapc. DTOT pacTsHYBIIMICS Ha MUJIM MOXOXHMH Ha «3aJMBY» JUIMIITUYECKUH KpaTep pacronaraercs B paiioHe Diucuyma Ha Mapce
nox 14° N, 180°W. Yuensie HACA onpenenuiy, 9to GobIasi BEITAHYTOCTb 9TOrO KpaTepa OOBACHACTCS OUCHb MAJIbIM YIJIOM CTOIKHOBECHHS
— 5—15 rpagycoB K ropu3oHTY. DTO NOATBEPKIAET TEOPHIO BO3HUKHOBEHHUS SJUIMITHYECKHX «3aIHBOB» Ha 3eMile, KOTraa INpUOBIBArOIIHIt
O0BEKT MMENI TPACKTOPHIO C OYCHb OCTPHIM YIJIOM. MEHbHIME MO pa3MepaM KpaTepbl BOKPYT BO3HHKIM H3-3a TOTO, YTO CTOJKHOBEHHE

IIPOM30LIIO 1O/ YIiiaMu Gosiee 15 rpagycoB — Tak sxe Kak MajieHbkue kpatrepbl CepepHoii Kaponunsl. Uctounuk: HACA



Wnn. 18.8. Cesepnast Kapomuna. Ozepo Canrepc, KOTOpoe BBINIIUT KaK M30THYTBIN JIYK, SIBIIETCS «3allMBOMY, IZie MBI Opamu oOpasisl (6
okpyre bmnen). Kak MOXKHO BHAETh, «3aiMB» IIEPEKPHIBACT ABA MCHBIINX [0 PasMepy «3amuBa». IIpu 3TOH cepuM CTOIKHOBCHHIl OOBEKT,
copMupOBABIIHNIA caMblii OONBIIOH «3aJIHBY, MPHU3EMIIHICS CBEPXY APYTUX JIBYX «3aJHBOB», BO3MOXHO, BCEr0 4epe3 CEKYHy Mocie TOro, Kak
oHHM mosiBHINCh. Koraa B 3eMimo Bpesancs HOCIeAHHUi 0OBEKT, yaapHas BOJHA COyja MPUIOAHATHIN Kpail Ha ceBepo-3amane (Iie HaXOMUTCS

CTpEJIKa), OCTaBHB HCKAXEHHYIO YacTh Kpasi MeXIy ABYMs «3anuBamuy». Mcrounuk: I'eonesnueckast ciyxoa CLLIA

Wnn. 18.9. Mapc. Baytpu kparepa Hetotona mox 39°N, 157°W 3T nepekpbIBaroIinecsi, HHOTAa siflieoopa3Hoil GopMsl, Kpamepsl MOKa3bIBAIOT
MICHTHYHBIN Mpolece B AeHcTBru. [IBa acTeponsa, Mo Bcel BUANMOCTH, IPU3EMIMINCH OJMH 33 APYTHM, U KaK TOJBKO BEPXHHUN MPH3EMITHICS,
CHJIa, BO3HUKIIAS NMPU CTOJKHOBEHWHM, CAyJa OOIIMI Kpai B MEHBIIMI 1O pa3Mepy kpartep. Taroke 3amerpTe Oosiee CTapblif, OOJNBIIHMN IO

pa3MepaM U MeHee 3aMeTHBIH KpaTep, KOTOPBIH epekphiBacTcs Oonee HOBbIME kpaTepamu. Vcrounnk: HACA



Wnn. 18.10. CeBepras Kapomuna. Ota dotorpadus odpadorana Ha koMmnbioTepe I'eonesmdaeckoii ciryx06r CLLIA u moka3ssiBaeT «3amuBy J[pBua-
I'sm B okpyre biaaen. OH BBIIIAANT ITOX0KUM Ha THTAHTCKUH OTIEYATOK HOTH, IJie CIIpaBa BUACH KaOiyK. MeHbIIHIl 110 pa3MepaM «3ajiuB» ¢
HETPOHYTHIM INPHUIOAHATEIM KpaeM, HOXoxke, chopMmupoBaics B OoiblieM IO pa3Mepy «3aimBe». Takue OCOOCHHOCTH JIETKO OOBSICHHUTH
CTOJIKHOBEHHEM C KOCMHYECKHM TEJIOM, HO IIOYTH HEBO3MOXHO — JCHCTBUAMM BETPa, BOABI MM JPYIHX OOBIYHBIX 3EMHBIX IIPOLIECCOB.

HUctounuk: ['eonesnueckas ciayxda CILIA

Mnn. 18.11. Mapc. D1oT Kpatep, KOTOPbIH BBIIJISIIUT KaK T'MIAaHTCKUM OTIEYaTOK CTYNHH, HaxoauTcs B padione Oxcua-Ilanyc Ha Mapce nox
26,5°N, 10°W. Ha kparepe BHAHBI OCOOCHHOCTH CTOJIKHOBCHHS, WICHTHUYHBIC TeM, yTo HaOmonamuch B CeepHoil Kapomuue. 3mech Toxe
MEHBIIHIT 110 pa3MepaM Kpatep MOSBUIICSA HA BEPIIMHE OOJIBIIOro, pa3pymnB OOIMi IPUIOJHATHIA Kpail. B 3TOM cityuae kpai Mex1y HUMH H

paiioHOM «CTYITHM» NPEICTABIEH OueHb c1abo (mHus u3 Touek). Mcrounnk: HACA



Wnn. 18.12. CeBepuas Kaponuna. Iloxoxee Ha KpbUIbs 00pa3oBaHHE U3 BHIOPOIICHHBIX OCKOJIKOB MOXKHO BHJIETh BOKDPYT «3alnBa» J)KOHCOH-
Mun. [punereBuinii 00bEKT yaapuil B HU3KHI TpeOCHb U BBIOPOCHI OCKOJIKM B CTOPOHBI Ha paccrosiHue npumepHo 3000 ¢pyToB — monoBuHa
IIMPUHBI «3aluBa». Ho Kak 3T0 MOXKeT ObITh BBI3BAHO CTOJIKHOBEHHEM C TEJIOM C ceBepo-BocToka? OTBET Ha 3TOT BOIPOC MOXKET Jath Mapc.

HUcrounuk: 'eonesnueckas ciuyxda CILIA

Wnn. 18.13. Mapc. DToT «KkpaTep-6abouka» IMOIyYHI CBOE Ha3BaHHE ONarofapsl OKPYKAIlOIIHM €ro CTPYKTypaM, HAalOMHHAIOIIMM KPBUIbS.

Koopaunats! kpatepa: 25°S 97,5°W. Ha cHUMKe YeTKO BBIACISIETCS] OTHO KPBUIO, KaK Ha ()OTO BBEPXY.

Pa3meps KpaTepa COMOCTaBUMBI ¢ raBaiicKiuM ocTpoBoM Oaxy. [lo-BuanMoMy, JeTsiiee 0 04CHb HU3KUM YIJIOM, KOCMHYECKOE TEIO B MOMEHT
coyJapeHus: 00yCIIOBHIIO BBIOPOC pa3pyLICHHBIX TOPOJ MPEK/E BCEro B OOKOBOM HAlpaBICHUH, a HE BIepe]. DTO O4YEHb MOXOXKE Ha 3(deKT

BOJHBIX JIBDK, BOJIHBI OT KOTOPBIX pa36€ra}0Tcs[ B OCHOBHOM II0 CTOPOHAaM, a HE IE€PEI CIIOPTCMEHOM. Ucrtounuk: HACA



UTO IIOKA3BIBAOT CBUAETEJIbLCTBA
* [Toxoxue Ha «3aIMBBI» KpaTepsl peIKU Ha 3eMJiie, HO 4acTo BcTpedaroTes Ha JIyne u Mapce.

* EAuHCTBEHHON MPUYMHOM, IO KOTOPOW MBI HE BUAMM OOJbIIE KpaTepoB Ha 3emiie, SIBISETCS
TO, YTO CTOJIKHOBEHHME C KOMETOH CO37aeT MEJIKHE KpaTephl, KOTOpbIe OBICTPO MCUE3aI0T M3-3a
9PO31HU, BBI3BAHHON BETPOM U BOJOM.

* DIMNITUYECKUE KpaTepbl pacnpoctpaneHbl Ha Mapce u Jlyne. Cormacno HACA, npumepno 5
IMMPONCHTOB OT BCCX HOI[O6HI:IX KpaTCpoB ABJIAKOTCA SJUIMINITHYCCKUMU, TO €CTh UX 5 MUJIIJIMOHOB
Ha JlyHe u necaTku MHJTMOHOB Ha Mapce.

* «3anuBbl KaponuHb» MENKOBOJHBI M3-3a TOTO, YTO 0OPa30BalMCh M3-3a CTOJIKHOBEHUS TeEl,
NPUJIETEBIIMX MOJ MaibIMH yriamu (515 rpagycoB K ropu3oHTY), Kak OOpa3oBaIUCh U BCE
JJUIMIITHYECKUE KPAaTephbl HA IPYIUX IJIaHETAX.

* [Toutu Bce kparepsl Ha Mapce UMEIOT Mallyto TITyOuHY, SJUIUIITUYECKYI0 (POPMY U COCTaBISIOT
IEMH, YTO TOBOPHUT O TOM, YTO OHHU OOPa30BaJIHMCh OT BTOPUYHBIX CTOJKHOBEHUH. DTO BEAET K
HOBOMY IIOHMMAaHHUIO PUYMH 00pa3oBaHus «3aBOB KapoinHb): OHU Takke chOpMUPOBAIUCH
OT BTOPUYHBIX CTOJIKHOBEHUH C BHIOPOILICHHBIM U3 KpaTepa BELIECTBOM.

Pacxomsimmecst B Buzme 3Be3apl oOpazoBaHus Ha JIyHe m Mapce Bcerma MMEIOT OCHOBaHHUEM
«poauTenbCckuil» kparep. Jns «3anuBoB Kaponuubel» 3TO mpeamnonaraeT CynieCTBOBAHUE
OCHOBHOT'O Kparepa B HanpaBieHuH Benukux o3ep u Kanasp!.

To, uro MBI OOHapyxuiu Ha Mapce u JlyHe, UMeeT BaKHOE 3HAUCHME IS HAIIUX TMOMCKOB
[JIABHOTO KpaTepa, oOpa3oBaBIIerocs Ha 3eMiieé TPH CTOJIKHOBEHHH. A Temeph BEpHEMCS
00paTHO Ha aTJIAaHTUYECKHI Oeper.

19. 'naBHBIE KpaTepbl

BOIIPOC: CyuiecTBYIOT ¥ CBUJETENBCTBA, TOBOPSIINE O MECTOHAXO0K/IEHUH TJIABHOI'O palioHa
CTOJIKHOBEHUSA?

JlaBaiiTe mocMOTpUM, CMOTYT JIK «3ajuBbl KaponuHb» 1aTh HaM Kakue-In00 KII0YH K pa3rajike
TOTO, TJIeé MOXET OBITh IJIaBHBIM KpaTep. Emie mepBble HccienoBaTend 3aMETHIIM, YTO OCH
OonmpmuHCTBa <3anuBoB» B CepepHoit Kapomuue sBisitorcss mnapawienbHbIMU. [lbITasce
OOBSICHUTh 3Ty CTPAaHHYIO OCOOEHHOCTb, OHM TMPEAINOJIOKWIM, YTO ATU «3aJHBBI» BO3ZHUKIH
Oyarogaps METEOpUTaM, MOCKOJIbKY (hparMeHThl METEOPUTOB JIETAT IPUMEPHO MapayienbHo. 13
3TOTO BO3HUKJIO TPEAINOJIOKEHHE, YTO JJIMHHBIE OCH 3aJMBOB JIOJDKHBI OBITH MPUMEPHO
napajulesIbHbl IPYT APYTY, HE3aBUCHUMO OT TOTO, TJIe 3TH «3alIHUBBI» HaxoAsTcsi — B CeBepHOU U
Oxno1 Kaponunax, Jxopmxun nunu Hero-/xepcu.

VY4yeHble JOKHBI MPOBEPUTH BCE TEOPUH, YTOOBI YBHJIETh, HACKOJIBKO OHHU COOTBETCTBYIOT
CBHJETENbCTBAM, W MO 3ToM mnpuunHe Jlyrmac JIXKOHCOH TpPHUHSUICS 3a aHAIU3 HACH O
napajyieNbHBIX <«3ainuBax». OH NpUICPKHUBAJICS OJHOW W3 BEpCUH TEOpHH 0Opa3oBaHUs
«3aJIMBOB» OT BETpa U BOJBI U HE BEPWI B TO, YTO UX CO3JAJIM KOCMHUYECKHE Tena. J[>KOHCOH
HCCIIEIOBAJT BOCEMHA/IIIATh OKPYTOB, MOKphIBatomux npuMepHo 7000 KBaipaTHBIX MHJIb BIOJb
rpanul; CesepHodt u lOxHoit Kaposunel, 3anuceiBas naHHele o npumepHo 400 u3 cambIx
O0onbpmMX «3anuBoB». OH OOHApYXKWJ, YTO JJIMHHAS OCh «3AJMBOB» IO KOMIIACy MOCTOSIHHO
HaIpaBJieHa Ha CEBEPO-3amal.



Ilocne storo Jl>xoHCOH HampaBwicsd npuMmMepHo Ha 200 Muiab Ha IOr, TA€ OH IPOBEI
HCCIIEIOBAHUSI BOCBMHU OKpPYI'OB, MOKpbIBaBIIMX MpuMepHO 4500 KBaApaTHBIX MWIb BIO0Jb
rpanuisl FOxnas Kaponmuna — J[xopmkus. 31ech OH 0OHApy»KWII, YTO HarpaBiieHUEe OOJIbIION
OCH «3aJIMBOB)» CHUJIBHO OTJIMYAETCS: OHO COCTaBJII0 Bcero 10 rpaxycoB Ha 3amaj OT CEBEPHOTO
HarpaBjeHus. Pa3Huiia cocraisiia npumMepHo 35 rpaaycos.

3aBepmmB ucciaenoBanue mnpuMepHo 400 OoONbIIUX 3aMKBOB, J[KOHCOH OMYyOJIMKOBAll CBOU
pe3ynbTaTthl B 1942 roay B KHUTE, B KOTOPOM MPHUIIEN K 3aKJIIFOYEHHUIO, YTO KOMETA WA aCTEPOUT
HE MOTJIM BBI3BATh MOSIBJICHUE «3AJIUBOBY, ITOCKOJIBKY OHU HE MapajulesibHbI, KaK Mpearnoaraia
Teopus CTOJIKHOBeHUs. OIHAKO ApyTrHe uccienoBarenu, Takue kak [Ipoyru, Uton u [Ipkxaper,
MHTEPIPETHPOBAIU T€ KE CBUIETEIHCTBA COBEPIICHHO APYruM 00pazoM OHH PEmIniy, 4TO 3TH
JTaHHBIEC HA CAMOM JIeJie MOATBEPKAAIOT TEOPUIO CTOJIKHOBEHHS.

Ho Bckope IIpoytu (1952) mepecMoTpen CBOIO TEOPUIO CTOJIKHOBEHHUS W PEIIWII, YTO B BO3IyXe
B30pBAJICS acTEPOU]], BBI3BAB 3Be371000pa3HbI pazdpoc, M 3TO MOPOIUIO HEMapauieIbHOCTD,
oceil. [TogoOHBIE KOCMUYECKHE OOBEKTHI HA3BIBAIOTCA OOJMAaMH, OHM YacTO B3PBIBAIOTCSA B
BO3/yXe, HE co3JaBas KparepoB Ha 3emie. B3pbiB B TyHrycckoit taiire B 1 908 roay Obu1, mo
BCEl BUIMMOCTHU, MOPOXKJIEH HEOECHBIM TEJIOM, KOTOPOE B30PBAJIIOCH NIPUMEPHO B ISATH MUIISIX
HaJI IECOM

B 1975 rony, pemmB 6oJiee TOYHO UCCIIEIOBATh HaMpaBiieHue oceil 3amBoB, MTon u IIapkxapcr
IIPOAHAIM3UPOBAIM HalpaBieHUss 1o Kommacy eme 358 «3amuBoB» — Kak B CeBepHOM u
Oxnoi Kaponune, Tak u BHe ee — 1o Oosbiel yactu B [[xopmkuun. OHU 0OHApYKUITH, YTO
camble IOXHBIC «3aMBB» Jake B OONBIIEH CTENeHW HAmpaBlIeHbl Ha CEBEp, YeM CUHUTAl
Hxoncon. C atumu nanHbiMA UTOH 1 [I3pKkxapcT cMOriu co3aaTh SICHYI0 KapTUHY «3aJTMBOB» U
HAIUTM Ba)KHBIN KITFOY: YeM Jallbllie HA IOT Bl HAIPABISETECh, TEM B OOJBIIEH CTENIEHU OCU
«3aJIMBOB)» MIOBOPAYUBAIOTCA HA CEBEP.

3AJIMBBI B/IOJIb IIOTOMAKA

Korma Hrton u [Ipkxapct ormpaBminch Ha ceBep B BUpruHuio, oHM U TaMm OOHAPYKUIU
«3aJMBBI», HO OCU ATUX «3aJIMBOB» MOYTH TOYHO MOKA3bIBAJIM HAIPABJIECHUE BOCTOK-3amaj. Iro
COBEpIICHHO HE MOXOAWJIO Ha TO, 4TO Habmoganock B J[KOpaKuu, U IPUBETIO K BHIBONY, YEM
JAJIbIIC BBl JIBUTACTCCh HA CCBCP, TCM 6OJII>H_I€ OCH «BaJIMBOB» BBICTPAUBAKOTCA B HAIIPABJICHUHN
Ha 3amaa. Ha ceBepe nMeercss OONBIION KIIAcTEp «3aJMBOBY» MPSMO K 0Ty OT BammHrrona, HO
13-3a TOTO, YTO IPAHMIIBI «3AIIMBOBY» CUJIBHO HAPYIIECHBI PO3UEH, TPYIHO ONPEACIIUTh, YTO OHU
ABIIAIOTCSA <GaluBaMKU». BO3MOXKHO, YTO 3TO MPOCTO 03€pa, BHIMBITHIE B IOYBE JAPEBHUMU
pexamu, a He pe3yIbTaThl CTOJIKHOBEHUS.

OpHaxo 3/1€Cch €CTh U BOJOEMBbI, KOTOPhIE MOXHO C YBEPEHHOCTHIO OTHECTH K «3aJTUBaM», U JaKe
HEKOTOpPbIE KPYIHBIE BOJOEMBI MOTYT OKa3aThCsi TUTAHTCKUMHU «3aluBam». Eciaum 31O Tak, TO
MOJKET CTaThbCs, YTO OJWH U3 (PParMEHTOB KOMETHl MPHU3EMIIMJICS B TPUILUATH MHJIAX OT
Bamuarrona OrpomHbIe B3pBIBEI, 0€3 COMHEHHs, UMEIH KaTacTpO(UUIECKUE MOCISACTBHS s
OKpYKaIOIIMX 3€MeJIb. DTO BCE MPOMU3OILIO MHOIO ThicAueneTuil Hazaa. Cedyac MECTHOCTh
BBITJISIAUT JIOBOJIBHO MUPHO, HO TIOCTIEACTBUS OT MOJAOOHOTO COOBITHS B 3TOM pailoHE B HAIU
JTHU OBLTH OBl KaTaCTPOUUECKUMH.

«3AJIVBbI» B HBIO-JPKEPCU U HBIO-TIOPKE

[poytu (1952) namen «3anuBbl» [aneko Ha ceBepe, B Hpro-Jkepcu. Ham anamms
00paboTaHHBIX Ha KOMIBIOTEpe CHUMKOB [eomesmdeckoit ciayxObi CIIIA u dotorpaduii ¢
BO3/IyXa BBISBUIIU OOJIBIIE MOTCHIIMATBHBIX «3AJTHBOB» B 9TOM IIITAaTe, KAK M B COCEAHEM IITATe



Heto-Mopk. BceM MM NPUCYIIM KIACCHYECKHE YEPThI «3QIMBOB». TAKHE, KAK MPHUIIONHATHI
Kpail, Manas ri1yOMHa U MepeKkpbITHe KpaeB. Boe OHM MMEIOT IMNTHYECKY0 (OpMy, XOTS Y
caMoro OOJIBIIOTO «3aJIMBa» 3TO BBIPAXKEHO MEHbIIE. YTO KacaeTcsi IPYrux «3ajJUBOB», TO OHH
pacmojarajuchb Ha MATKMX HEYCTOMYMBBIX IIOYBaX, KOTOpPbIE HE TIO3BOJIMIM WM
IIPOCYIIECTBOBATH JOJITO.

BonbIIMHCTBO YUYEHBIX MOJIATAIOT, YTO MPUIOJHSTHIN Kpait BOKpyr Dnu3ader u Heio-Jxepcu Ha
CaMOM JIeJIe SIBIISIETCS] PE3YNbTaTOM JIEHUCTBUSA JIEIHUKA U COCTOUT M3 JIEAHUKOBBIX OTJIOKCHHM,
TaK Ha3bIBa€MbIX KOHEYHBIX MOPEH, KOTOpPbIe MO JACHCTBHEM Tajoi BOABI Mpuobdpenu hopmy
rop ¥ XpeOToB, KOTAa JIEAHUK OTCTynajl. Bo3MOXHO, BepHa 3Ta BepcHs, a BO3MOXHO — H
BEpCHUsl CTOJKHOBEHMS, IMOCKOJBKY Kpail Ooyiee OKpYTJIblid, YeM OOBIYHAs MOpPEHA OT JICJHHKA.
Takoll kpail sBIeTCS pelKUM AJS JISHUKA, HO TaKue Kpas MOYTH IOBCEMECTHO OO0pamMiIfioOT
«3anuBbl». BBl MOXeTe BUAETH, UTO 3TO 00pa30BaHHE MMEET KyAa MEHee MpaBHIbHYIO (hopmy,
YeM paccMaTpUBAEMbIN 3aJMB.

B mio6om ciywae, Teopus MOpPEHbI HE OOBACHAET HU JABYX JPYIHUX «3aJHBOB», KOTOPHIE
MEPEeKPHIBACT MEPBBIA, HU TOTO, YTO JAPYrHe TPHU IMOYTH HACHTUYHBIC HEOOJNBIIUX «3aJIBaY
pacrnojiaraloTcss Ha pacCTOSSHUM MHOTHUX MWJIb OT W3BECTHOM TI'PAaHHULbI MOCIEIHEro JICAHHKA.
[TockonbKy OHM pacmoioKeHbI MHOTO JAlbIIE Ha FOT, HE TIOX0Ke, YTO UX c(hOpMHUPOBAI JICTHUK,
U, CKOpEe BCEI0, OHU SABJISIOTCS OYEHb OONBIIMMU Pa3pyIIMBIIUMUCS «3aJTUBAMI.

BBDKUBIINE: MPOKE3bI

SIcHO, 4YTO OJHOBpEMEHHBIE B3pbIBBI KOCMHUYECKMX TE€I B MHUJIM IIUPUHON OKaXyT
OTYCTOIIMTEIFHOE BO3JICHCTBHE Ha JIO0O0W paiioH, rae oHW npousoiayTt. Hamre nccnenoBanue
1oKa3ajlo, 4TO OrpOMHasl Cuia, CPOPMHUPOBABIIAsl caMblii OONBLIONW 3anMB, MOrja OBITH
pa3pylmmTeNbHee, 4eM JII000KW COBpPEeMEHHBIM sepHbIM apceHan. Korma kocmudeckue Tena
B30PBAIINCH B JICIHUKOBEIHA epuoy, B mTare Huro-Mopk xumm He Gonee ABYX COTEH YEOBEK.
BonbmnHCTBO U3 HUX, 1O BCel BUAMMOCTH, TOTHOJIN BO BpeMs B3pbIBa, COPMUPOBABILIETO 3TH
«amey. Ecnn «amuely B mrarax Hero-Mopk u Hero-Jlkepcu SBISIOTCS KpaTepami,
KOPEHHBIE AMEPUKAHIIbI, )KUBILIKE B 3TOM paiilOHE, IO BCEH BUAUMOCTH, BUACIIH UX MOSIBICHUE.

[TpuBoguMas HUXKE JIereHJa, BIIEpPBbIE pacCKa3aHHas OYeHb JTaBHO, HEOObIYHA TEM, YTO B HEH
TOBOPHUTCS 00 HMCYE3HYBIIMX B JICAHUKOBBIM TEPHUOJ MaMOHTaX, O KOTOPHIX COBPEMEHHBIC
UPOKE3bl 3HATh HE MOTYT (M OHHU SBJSIOTCS HE €IMHCTBEHHBIM HApOJOM, KOTOpBIH 3HAET O
KPYIHBIX dKUBOTHBIX JIETHUKOBOTO NIEPHO/IA).

* [Inems ogx1OBa MOMHUT O «TUTAHTCKOM >KMBOTHOMY, OT KOTOPOTO OBLIU MPOOIEMBI.
* [Inems Opyne pacckas3bIBaeT 0 «OOJIBIINX YyA0BUIIAX), KOTOPbIE KUJIH OKOJIO PEK U 03€p.

* [InemMa moyHM yTBEpXkAaeT, YTO CYLIECTBOBAIN «BEJIUKAHBI», KOTOPbIE HE OBLIM JIIOABMH U
KOTOPBIE KUIH B «IIPEABIIYILIEM MUPEY.

e [Inems roma 60p0J'IOCB ¢ «OONBIIAMU OMACHBIMH KUBOTHBIMM).

Jlerenia MpUHAIIICKAT UPOKE3aM W SIBISICTCS OMHOW M3 CaMbIX JOPEBHUX bBojbimas ee 4acTh
COOTBCTCTBYCT TOMY, YTO MblI 3HAacCM O «COGBITI/II/I», BKJIIO4Yas Madaromuce 3BCE3/bl, B3PLIB,
paszbpocagiiuii iec, MacCOBYIO THOETh M HABOAHEHUE BHU3 MO TeUeHUI0 peku ['ym30H. Bgo6aBok
9Ta JICTCHAA TOBOPUT O T'MIAaHTCKOM KWBOTHOM, HA3bIBACMOM Porarasg 3mes. I/IHTepeCHO, 4qTo
9THM HMMEHEM KOPEHHBIC aMEpUKAHIIBI 4acTO O0O03HAYAIOT 3JIOBEIINE KOMETHI C OOJBITNMH
TOJIOBaMHU U 3MECBUHBIMU XBOCTAMMU.



MpbI, 04EBUJHO, HE MOXEM OTHOCUTHCS K 3THUM HMCTOPHUSIM KaK K TOYHBIM CBHJIETEIHCTBAM,
JereHjia — JHIIb OYeHb CMYTHOE OTpakeHHe coObITuil mpouuioro. Ho nanee npu stom serenaa
MUPOKE30B YAUBHUTEIHHO OJHM3Ka K OMMCAHHUIO TOTO, YTO MPOU30NLTO 13 THICSY JIET HA3aI.

YynoBuuiHeiii MaMOHT U Poraras 3mes

MHuoro Jser Ha3zaj HeOONbIIas TPYIIa UPOKE30B PACIIONOKIIACK HAa Oepery OrpoMHOHN pEeKH.
Hpokes3pl coOupanuch 3aHATHCS CBOMMH JejaMH, Korjna 0e3 MpenynpexaceHus UX aTaKkoBall,
qyJqOBUINHBIN MamoHT. Korma oHu Ooponuck, 3ammuiinas cebsi, ruraHTckas Poraras 3mes
BbIOpanack u3 o3epa OHTapuO, 4TOOBI TOKE HA HUX HAIMACTh. DTH JBa KUBOTHBIX OOSIIUCH, YTO
JIOJIA CTAHYT CIMUIKOM CUJIbHBI, U TIOTOMY OHU PEIIUIN UX YHUUYTOXKUTD.

[Tocne NPOAOIKUTENBHOTO SPOCTHOTO CPaXEHUS JIOAU OKPYXKWIM MaMOHTa U METHYIU
JIIOKMHBI KOMHUU TIIyOOKO B €ro OrpoMHOE, 3apociiee MepcThio Teno. HakoHen ¢ rpoMKuM
TPYOHBIM 3BYKOM MOTYYM MaMOHT yHall 3aMEpTBO — M, B[S 3TO, OTPOMHAsi 3Mes OBICTPO
YCKOJIb3HYJIA.

B ToT Beuep BOKpYT peBYIIMX KOCTPOB ILUIEMS IIPA3THOBAJIO MOOEAY, YTOIasCh )KapeHbIM MACOM
MaMOHTa, ¥ OHO JJaBaJIO UM CHJIBI 1Tociie OUTBBL. JI0M 3HA/IN, YTO CUIJIa UM MOHAO0OUTCS YTPOM,
IIOCKOJIBKY JKJalH, 4To Poratas 3Mes HanaleT Ha HUX CHOBA.

Ha cnenyrommii nensr Poraras 3mes Hamana Ha HUX, pa3uHYB MACTh C JUTMHHBIMU 3yOamu. U3 ee
MacTy IIJIO CMEPTOHOCHOE JbIXaHWE, KOTOPOE MOIJIO yOWUTH JIIOJIed Ha pacCTOSTHUU. BOWHBI
najany JI0KUHAMHU, KOTJ]a CMEPTOHOCHOE 00J1aK0 OBICTPO PacpOCTPAHSIIOCH IO BCEMY JIarepio.

B KkoHILIe KOHIIOB, BHUJf, KaK MX MYXbsl YyMHUPAIOT y HUX Ha Ija3aX, >KEHIIMHBI Pa30KIIIU
NOCJIETHUE 3arachl CBOETO CBSIIEHHOrO Ta0aka B KauyecTBE MOJHOLICHHA OOoraM M CTaju
yMoysiTh Benukoro myxa cnactv ux riieMs. TpoOHYTBIM 3aKiIMHAaHUSIMU, Benukuil nyx mocian
BHU3 AyX ['poma nist 6opr6bI ¢ PoraToii 3meeii.

B spocTHo#t 6uTBe I'poM OpoCHII OTPOMHYIO MOJTHUIO, YTOOBI OPA3UTh 3MEI0. DTOT 3BYK MOTPSIC
3€MJTIO, ¥ OTHH OBUIH CTOJb SIPKUMH, YTO JIFOJIM 3aKPBIBAIIN TJ1a3a M YIIIH U MPSATAINCH B CTPaxe.

[Toctenenno I'poM cMor 3arHaTh 3MEI0 B CaMylo TIIYOOKYIO 4acTh 03€pa, HO He Mor ee youTs. U
HaKoHell ['poM MeTHyJ BHM3 CaMyl0 MOIIHYIO MOJIHHIO, KOTOPYIO KOIJa-TuOo BHAETH. Y Jap
OBLT CTOJIb CUJIEH, YTO TOPbI COAPOTHYIUCH U JIEPEBBS JIETJIM HA 3€MIIIO, 3B€3/Ibl MOCHINAINCH C
HeOa M HEKOTOPBIE U3 HUX YIAJIH Ha 3eMITIO.

Omnacasick 3a )XH3Hb IUIEMEHHU, [ pOM TOMBITANCS CXBATUTh 3BE3/bI, HO OH HE MOT JIOCTaTh BCE.
HaI[aIOH_[I/Ie OTHCHHBIC 3BC3bl C MIMIICHUECM ITOJICTCIIN MMPSAMO B JIAarcpb UPOKC30B. C APOCTHBIMHA
B3pBIBAMH M OOKUTAIOIIMM KapOM OJIHA 3Be3]1a YAapPHIIAch O 3€MIII0 OKOJIO Jiarepsi, pa3opachiBas
ACPCBbA U 3CMIJIIO BO BCCX HAIIPABJICHUAX.

Jpyras 3Be3na ynajia npsiMo B 03€po Ha rosnoBy Poratoii 3Mee u paHuia ee B3pbIBOM napa. Ot
001 orpoMHasi 3Mesi crajga crudaTh XBOCT, M KaXJ0€ €ro JBM)KEHUE IOCBUIAJIO TMTaHTCKHE
BOJIHBI, M OHU 3&JIMBAIM PEYHBbIC [OJIMHBI YU XOJIMBI, HA4ajlach CEpUs KOJIOCCAIbHBIX
HaBOJHEHUI.

Korna crena Boasl B 100 ¢yToB ¢ HIymMOM IMOHECHACh 1O PEYHOM JOJIHMHE IO HANpPaBICHHUIO K
CTOSIHKE, JIFO/IM, OCTaBUB BCce, OPOCHIINCH U3 CBOMX JIOMOB Ha XOJMbl. Bee miems nogHsuioch Ha
XOJIMBI, KOTJIJa OFPOMHBIE BOJIHBI IPOHECIMCh MHMO HHMX CO CKOPOCTBIO, C KOTOPOM MOXET



JeTaTh TOJbKO open. Ho GombIast 9acTh JI0JIeii He CMOTJIM CIIACTUCK; MIOYTH BCE OHU MCUYE3TH B
peBymux Bojax. M3 miuemenu g0 6e30macHoOro Mecra Jo0paiach JUIIb MIeCTas 4acTh.

[TocTeneHHO, O BpEMEHEM, 3TH HECKOJIBKO OCTAaBIIMXCS JIOACH YMHOXHWIHCH, CTAIA CUIbHBIM
HApOJIOM M paccenmuch mo Bceid 3emie. IlockonbKy Kaxkaash ceMbsi ObUla MHOTOYHCIICHHOM,
CeMbHU IIPEBPATUIINCH B KiIaHbl. [lo31Hee, yepe3 MHOTO JIeT, KOrla MaMsATh O BEIUKON OUTBE paau
CIIaCEHUs YeJIOBEYECTBAa Y TPATWJIACH, IIECTh BBDKMBIIMX CEMEWUCTB CTANIU LIECTbIO HAPOJaMHU
MUPOKE30B. ..

BOITPOC: MoxeM 71 Mbl HCIOJb30BaTh OCH HANpPAaBICHHS <«3aJIUBOBY» [JIs OINpPEIACICHUS
pacrosioxeHus kparepa’?

HAXOXIAEHUE MECTA

OObenuHUB HamM COOCTBEHHBbIE MCCIEIOBaHMS <«3allMBOB» € HccaenoBaHusMu Ilpoyru,
Jbxoncorra, Mrona u Ilspkxapcra, Mbl mony4ywin HampasieHus 6oiee yeM 1000 Gomibimx
«3aJIMBOB», M KOIZJa Mbl H300pa3wid Ha KapTe HTOrOBblE JIMHMHM, IOSBUIACH SICHAs H
yIUBUTENbHAS KapTUHA — OO0JIbIIast YacTh JIMHUM CXOUTCs B BUCKOHCHHE — K 3amajay oT 03epa
Muuuras. [[pyrue nTuHUM yKa3bIBalOT HA MECTO, PAcHOJIOKEHHOE aaibliie Ha ceBepe Kanasbl
(um. 19.1). Tak, MoeT, OBIJIO HECKOJIBKO KPaTepOB, CO3/IaHHBIX Pa3HBIMU OCKOJIKAMHU KOMET?
CBuaerenbCTBa rOBOPSAT, YTO UMEHHO TaK U OBLIO.

Wnn. 19.1. Ocu «3anmuBoBy» HampasieHsl Ha Cpenuuii 3aman. bonee TeMHble TUHUM CXOAATCS B paiioHe BuckoncuHa okomo Bemmkux osep, a

Goree CBETIIBbIC IMHUK CXOAITCA fanbie: Ha ceBepe Kanazsl. [To Utony u ITapkxapery (1975)



Hcnonb3yss MapcHaHCKUE JUTHIITHYECKHE KpaTephl B KAYECTBE MOJCIH, MBI IO OCSM «3aJHBaY
MOYKEM IOJIyYUTh HOBOE CBUICTEIBCTBO B MOJIb3Y TeOpUHU «COOBITHS», IT0 KOTOPOW OJIMH — WIJIH
HECKOJIbKO — OOJIBIIION KyCOK KOMETHI ynapuiics o 3emito Ha CpenHem 3amajie wiv B30pBaJICs
HaJT TIOBEPXHOCTHIO, BBIOPOCHB OO0JaKO TPYHTA, KOTOPBIM OOPYIIWJICS Ha aTIAHTHYECKOE
nobOepexbe U CHOPMUPOBAT «3ATUBBI.

Ha camom ACJIC KOMCTAa HC MPU3CMIINIIACh B BI/ICKOHCI/IHC, HO ‘ITOGBI IMOHATH, IOYCMY OTOI'0 HC
MPOU30LIO0, HAM HYKHO Y4YeCTh OJMH OYEeBUAHBIN (akT: 3emiisd BpallaeTcs — W Bpallaercs
oueHb ObIcTpo. Touka Ha MOBEPXHOCTU 3eMIIM B BUCKOHCHHE NBHIKETCS C BOCTOKA Ha 3amajl ¢
KOJIOCCaJIbHOM cKopocThio 700 MUIIL B 9ac, ObICTpEe, YeM PEaKTUBHBIA CaMOJIET ¥ MPUMEPHO TaK
K€ CTPECMUTCIIBHO, KaK ITYJIA. 910 JABMXXCHHUEC JOCTAaTOYHO BCIIUKO, ‘ITOGBI CcOo31aTh UIJIFO3UIO, UTO
CTapTOBas TOYKA JABM)KEHUS HAXOJUTCS Jajibllie Ha 3ama/ie.

UtoObl HAWTH TIPaBUIILHYIO TPACKTOPHIO IMOJIETa, MBI BOCIIOJIB30BAIMNCH U3BECTHHIMU (haKTaMH,
CZeNIalii HECKOJIBKO MPETNOI0KEHUM, a 3aTeM CKOPPEKTUPOBAIN HAIIPABICHUE U PACCTOSTHUE HA
BOCTOK. Pe3ynbpTaT OBLI YIMBHUTENICH: MECTO CTOJKHOBEHHS OBLIO B 03epe MUUYUTaH WA OKOJIO
HETrO0. Tenepb naBaﬁTe HOCMOTpI/IM, CCTh JIM KAKHC-TO CBHIACTCIbBCTBA, 4YTO KpaTep NnJin
HaJ36MHBIN B3PBIB IEHCTBUTEIILHO OBLIT B TOM panoHE.

BOITPOC: Bo3moskHO 11, 4TO 03ep0 MUYUTaH COAEPKUT UCUE3HYBIINN KpaTep?

Tenepb, Korga BblI IIO3HAKOMHUIIMCH C BHCHIHMM BHIOM CTOJIb 6OJ'II>H_IOI‘O qucia <«3aJIMBOB
KaponuHbl», mocMoTpuTe Ha M300pakeHHe o3epa MUYMTaH, CIETaHHOE CO CITyTHUKA, B 0C000
OTMETBHTE HIDKHIOI YacThb F0KHOM OKOHEYHOCTHU 0o3¢pa. 910 BBITJIAANUT KAK IBAa ITOCTABJICHHBIX
PSIOM BJUTHTICA.

SIBNISIETCS JTM ATOT pailOH MECTOM CTOJIKHOBEHUSI? BO3M0OXHO, XOTS 3Ty MBICJIb ITOHAYATy TPYJIHO
MMPpUHATDb, IMOCKOJIBKY 6OHBLHI/IHCTBO HIOI[eﬁ nojiaract, 4To 03€po Muuuran CyHICCTBOBAJIO
Bcerjaa. YAMBUTENbHO, HO Y YYEHBIX HET CBUIETEILCTB TOTO, YTO 03ep0 MuuMraH mwim Kakoe-
a0 apyroe o3epo M3 BenMkuX o03ep CyIIeCcTBOBaJIO OO KOHIA MOCIETHEro JIEAHUKOBOTO
nepuoaa XOTs MHOTHE UCCIIEI0BATENU U AOMYCKAIOT, YTO Ha 3TOM MECTE 03epa ObUIM U paHbIIIE,
HAYYHBIX ()aKTOB B MOJIB3Y TOIO MPEAOI0KEHUS HET.

I'eonesnueckas cmyx6a CIIA wm apyrue opraHu3anuu MPOOYPHIIM MHOXKECTBO CKBOXKHH H
U3BJICKJIM U3 3€MJIM OOJBIIOE KOJIMYECTBO OOPa3lOB IPyHTA CO JHA 03epa MHMUYUTaH U BOKPYT
Hero, OHM HE HAIILTU B 03epe 00pa3IoB, KOTOPHIE MpeaecTBoBaM Obl «COOBITHION, XOTS OoJiee
CTapble CIIOM MPUCYTCTBOBAIN B 3€MJI€ BOKPYT o3epa. CaMblil cTapblil C10W, HaliIEHHBIN HA JTHE
o3epa Muunran, Ha3pIBaeTCsl Xurep-THuiul, 3TO JIeTHUKOBast (hopmalus, KOTopasi OTHOCUTCS KO
BpeMeHu npumepHo 14—-16 toeicsiu et Hazan (Pocrep m Kommsn, 1991), Oro osnavaer, uto
03epo MuuuraH, o Bceil BUAUMOCTH, C(pOPMHUPOBAIOCH B IOBOJBHO HEJIaBHEE I'€OJOTHYECKOe
BpPEMsI — WJIM UTO CYIIECTBOBAJIM 03€pa /10 3TOT0, HO YTO-TO YHUUTOXKHIIO BCE UX CIIEIBI.

Bospact Xurep-Tunn onpenensiercss B npeaenax 14-20 teicsia et no Purrcy. Tak; morna ju
KOMETa, BMECTE C JICTHHUKOM, JICHCTBUTEIBHO CO3/1aTh OTUETINBYIO (hopmy o3epa? Ecnu 310 Tak,
HaM HYXHO OOJIbIIIe CBUIETEIHCTB.

HA YTO YKA3BIBAIOT CBU/JIETEJILCTBA

* JIunun «3amMBOB» YKa3biBalOT Ha Benukue o3zepa nm Kanamy kak Ha BO3MOXHBIE MeCTa
CTOJIKHOBEHHIA,



* OcH «3aJIUBOB KapOJII/IHBI)) Ha KOre¢ mMCcrOT TCHACHIIUIO 60HBHI€ IMOKAa3bIBaTh HAIIPAaBJICHUC Ha
ceBep.

* Ocu «3aIMBOB KapOJ'II/IHI)I» Ha CEBEPC MMCIOT TCHACHIUIO OoJIbllle TTOKA3hIBATh HaITpaBJICHUC
Ha 3arian.

* HekoTopeie «3aluBb» HAMHOTO OOJIBIIE, YeM COBPEMEHHBIE TOPO/JIa, PACTIONOKEHHBIE OKOJIO U
BBIILIE UX, YTO TOBOPUT 00 OrpoMHOI Moty «CoOBITUS».

* [Tocne nonpaBku Ha BpalieHUE 3eMJIU JJUHUU «3aJTMBOBY» YKa3bIBAaIOT Ha 03epo Muunras.
» ®opma 03epa Muunran HECKOJIBLKO MOX0Ka HA OYCHb OOJBINON «3auB KaponuHb.
» Camble cTapble 0CaJKu U3 03epa Mu4Hran 1aTupyroTcs TpuMepHO BpeMeHeM «COOBITHS.

[lepen TeM Kak MbI MPOJOJKMM HCCIIEJOBaHME O3epa MuuMraH, HaJO pEUIUTh elle OJAHY
3araaky. J1o cux mop Mbl OOHAPYKUBAIHU «3aJTUBBI» TOJIHKO BIOJb ATIAHTUYECKOTO MOOEPEKbs
— u Hurae ooneine. [louemy tak? Ecnu komeTa necTBUTENBHO yrnaia B 03epo Muduran, oHa
JOJI’KHa 6]:1)13. mocijaatrb JOXKIAb U3 BI:I6pOH_I€HHI>IX OCKOJIKOB BO MHOI'MX HaIIpaBJICHUAX, HC
TOJIBKO Ha I0r0-BOCTOK, OHa JI0JKHA CO3[aTh KpaTephl-3aJIMBbl BO MHOTUX pailoHaX, HE TOJIBKO
Ha 10ro-soctoke. Eciu Takue KpaTCpbI-«3aJIUBbD) MMOABUIIUCH B 3THX paﬁOHax, TOrga rmo4eMy Mbl
uX He BUAMM? MBI BepHEMCS K 03€py MUUMraH HEMHOTO TTO3KeE.

20. «3anuBb» Ha BEJIUKUX PAaBHUHAX
BOITPOC: EcTb 1 CKpBITHIE «3aTUBBD 0T «COOBITHS» TAe-TH00 eme?

Hamnep (2001) ma mnpeseHTanuu KoH(epeHLMH, o3arjaBieHHON «3anuBbl KaponuHb», B
Heb6packe BpIcKazan MpeAnooKEeHHE., YTO HEYTO MOA0O0HOE «3anmmBaM» Haxomutes a 1200
MIIX K 3anany ot CeepHoit u FOxHoii Kaponunel Ha Benukux paBauHax. CaMblif 00761110 13
9TUX <«BaJUBOB» HMMEET YEeThlpe MWIM B JUIMHY. OTH «3aJMBBD) HA3bIBAIOT «IOXKAECBBIMU
Oacceiinamuy». B HeOpacke momoOHBIX 0acCeifHOB MMEETCs MHOTO COT€H, 1 OHM BO MHOTOM
BBITJISAST KakK «3aiuBbl KaponuHb), MOCKOIBKY UMEIOT JUIUITHYECKYI0 OopMYy, MIOCKOE AHO U
MEJIKOBOJIHBI, Kpast 0acCeifHOB MEPEKPBIBAIOTCSI.

OnHako ecTb OJHAa BecbMa OTJIMYHAs OCOOCHHOCTh — OpHeHTamus «bOacceitHoB». Mx ocu
HalpaBJIeHbl HA CEBEPO-BOCTOK (K CEBEPHOM yacTH o3epa Muuuran), a He Ha ceBepo-3amnaja Oro
MOJATBEP)KJIAET TEOPUIO CTOJIKHOBEHHMS. JTO O3HA4aeT, YTO M3 BCEX «3aiauBoB KapomauHb» u
«OXKAEBBIX OacceiiHOB», OOHApyKEHHBIX KOIJa-I100, BO3MOYKHO, HECKOJIBKO MHIJIMOHOB
MMEIOT OpUeHTalMIo npuMepHo Ha Kanany u paiion Benukux o3zep.

BO3PACT BACCEMHOB

OnuH BaXHBIN (DaKT COCTOMT B TOM, YTO Ha IIMPOKHUX 3aTOIUIIEMBIX paBHUHAX peku [1dTT He
CYIIECTBYET «I0XKAEBBIX OacceitHoBy. Eciiu Obl «OacceifHb» OBLTH CO3TaHBI BOJION U BETPOM, TO
371€Ch TOXE JOJKHBI OBITh «0aCCeWHBI». DTO MOMOTIIO OBl YCTAHOBHUTH BO3PACT «0acCEHOBY B
JOPYTHX MECTaX, MOCKOJIbKY M3BECTHO, YTO IIMPOKas paBHUHA peku [ImdITT mosBuiachk Onmke K
KOHITY JICITHUKOBOTO Tepuoja, npuMmepHo 14—10 Teicsa net Hazam. Torma OBICTpPO Taromiuid
JIEAHUKOBBIM IIUT BBI3BAJI MOIIHBIA MaBOJOK, JBUHYBIIMNCA BHU3 BAOJb [Im3TT kK Muccucunmu,
npopyouB kanan depe3 HeOpacky. B nHactosimee Bpemsi [II3TT — 3TO TOJBKO OYEHb Y3KHA
KaHaJl B LIEHTPE PAaBHUHBI.



Bnob6aBok llanHep ymoMsHyN, 9TO TPEABLAYIINE WCCIEAOBAHUS CIOS TOJ] MOBEPXHOCTHIO
«bacceitHoBy nanu AaTy okojio 31 Teicsum et Hazad. [oCKONbKY «HOXKIEBbIE OacCEHHBI»
BO3HUKIIM TIOCIIE TOTO, KaK c(hOPMUPOBATIACh TTOBEPXHOCTh, TO OHH JIOJDKHBI UMETh BO3PACT OT
31 mo 10 TeIcsY neT. YUuThIBasi, YTO OHU JIO CHUX IOP BUIHBI, CKOpPEE BCEro, OHM OJIMKE K OoJiee
MO3OHEN Jare, TO €CTh BO3HHUKIA Tae-To 10-20 TeIcsy jgeT Hazam. ODTOT OHAla3oH OJIHU3KO
COOTBETCTBYET OLICHKaM <«3aauBOB Kaposiunbl», cienmaHHbiM PUrroM, u B HUX BXOAUT aaTta 13
TBICSY JIeT — maTa «COOBITHIY.

Mgl Tenepb UMeeM AMama3oH JAaT i «0acceifHOBY, HO, uTO OoJiee BaXKHO, MBI 3HaEM U JPYroe;
€CJIM BEeTep, BOJA WK PacTBOPHI 00pa3oBayik Okl «OacceHbI» Mo3xke, yeM 10 ThIcSY JIET Ha3am,
Ha 3aroruisieMoll paBHUHE peku [ImdTT 6110 ObI TOpas3no Gosble Takux odpazoBaHuid. OgHAKO
SICHO, YTO ATOTO He Mpom3onuio. Eciam «baccelHbl» BO3HUKIM OT OJUHOYHOTO KOCMHYECKOTO
ylapa, HaM U He CJIeyeT 0XKHJIaTh, YTO OHH MPOJIOKAIN OB 00pa30BBIBATHCSL.

B OGH.IGM, Mbl BUAWUM, YTO TCOpPHUA CTOJIKHOBCHUS OG’bHCHHeT HE€ TOJBKO BO3HHUKHOBCHHC
«3anuBoB KaponwHbl», HO U «I0XKIeBbIX OacceiitHoB» B HeOpacke. Eciam 310 Tak, To yrom
CTOJIKHOBCHHS ITIOKA3bIBA€T HaA KOTIO-3arian. Mornun nmu 6I>ITI> CIlIc ((63.CCCI>1HI>I» B JOTOM
HarpaBjeHUU?

JbIPBI ITO BCEMY KAH3ACY

Crnenyromiee TpexMepHOe U300pakeHHe MOKa3bIBaeT pailoH Bokpyr Buuura, Kanzac, — ropona
¢ HaceneHueM mpuMepHO 350 Thicsd 4enoBeK. BumHBI mATh OONBIIMX «0acCEHHOBY, CaMblid
KpyIIHBI HMMEET TPU MWIM B JUIMHY, U BCEM IPUCYIIM XapaKTEpPHbIC IPU3HAKU 3aJIUBOB:
JumMnTHYecKas Qgopma, Menkoe, TUIOCKOe JHO W NpunoaHsTeid Kpail. Kak m B Hebpacke,
«OacceitHbI» OPUEHTHPOBAHBI HA CEBEPO-BOCTOK.

Tpu xparepa-«OacceiiHay, HMMEIOLIME MPUMEPHO OT OAHOM 10 JBYX MHJIb B JHAMETpeE,
pacnosiokeHsl B mpeaenax ropoga Tak uTo, eciu Obl CTOJIKHOBEHHE MPOMU3OLLIO B HAIUU JHHU,
3TO OBLTO OBI KaTacTpodoii 11t Bcero ropoaa Buuura.

Teneps maBaiiTe mepeHeceMcsl OT «0acCEHHOB» U METECOPUTOB JAJIbIIIe K Oro-3amany- EcTh eme
«Oaccerlinbl» U B Texace, 1 OHH SIBJISFOTCS CAMbIMH OOJIBIIIMMU U30 BCEX.

COJIEHBIE «CAJIMHAC» TEXACA

Cpasy Ha ceBep oT Onecchl 1 MuuidHIa B «pydKke CKOBOPOAKW» Texaca ecTb COTHU CHIIBHO
MOBPEXACHHBIX 3PO3UEH BOJOEMOB, KOTOpPbIE B 3/ICHIHMX MECTaX Ha3bIBAIOT «CAJIMHAC» H3-3a
TOTO, 4YTO OHHU 3a4acTyl0 COJEpXaT COJIeHyl0 Boay. «CalluHac» MOXO0XKM Ha «3aJUBbI» U
«0acceifHpl», ¢ KOTOPHIMH MbI Y€ 3HakoMbl. OHHM TIPEACTABISIIOT COOOM OrpoMHOE IIOJIE,
KoTopoe mokpeiBaeT Oonee yem 10 000 xBagpaTHbIX Muib. CaMbIM OOJNBIIMM W3 «CATHHACH
SBJISIETCS TI0JIE PSAJIOM C ATJIAHTUYECKUM TOOEPEKBEM.

Xomnmuaeit u xomteru (1996) B3snm npoObl TpyHTa W3 CKBAXXHH T0J] JBEHAIATHIO BHICOXIITUMHU
o3epaMHu B TOM paiioHE, U PaJUOYIJIEPOJHBIA aHaiu3 O0pa3loB IMOKa3an aatel or 16 mo 20
TBHICSY JIET Ha3aJl XOJUTHICH 3aKIIFOUMI, YTO MOCKOJIBKY ATH JIAThI TOJYYCHBI JIJIS JIKAIIUX HUXKE
dbopmarnuii, «cammHac» chopMupoBaIUCh B Oosiee OIM3KOoe K HaM Bpems. Takum oOpazom,
o0Opa3oBaHHe CallMHAC OTHOCUTCS K mepuoay (GopMupoBaHUS «3aUBOB KapoiawHBD» M PEUHBIX
«bacceitHoBy. Eciu 3TO Tak, OrpOMHBIE AJUIMNITHYECKHE «0acCeHBI» MO BceMy Texacy MOTiv
HOSBUTHCS OJaronaps MSATKOW 3eMiie paBHUH OT OCKOJIKOB B3PBIBOB Ha CEBEPO-BOCTOKE.

BBDKUBIIHME: TIOYHU



Kurenu »>moxu KIOBHUC, IO BCEM BUAMMOCTH, BHUACIU CBA3aHHBIE CO CTOJIKHOBEHHEM
MHOT'OYHCJICHHbIE HABOAHEHM. COXpaHWIM JIM IUIEMEHA, JKUBIINE 31€Ch, NaMATh 0 HUX? Hioke
IpUBEJICHA JIETEH1a OJJHOTO U3 IUIEMEH IMOYHHU, KoTopoe kodeBano mo Hebpacke u Kanzacy. B
9TOM JIETE€H/E€ €CTh HECKOJbKO MOMEHTOB, KOTOPBIE 3aCTaBJIAIOT BCIOMHHUTH «CoOBITHEN:
CHJIBHBIC JIOKIH, 3aJMBAIOIIME BEChb KOHTUHEHT, HABOJHEHHE, TMOeib OOJBIINX KUBOTHBIX,
IIOBTOPHOE 3aCEJICHUE 3€MIIM HECKOIBKUMU IUIEMEHaMU. J[axke HECMOTPsI Ha TO, YTO 3Ta JIETCHIA
UMEET aJJICTOPUYECKUI CMBICH, B HEll MPOTJIAAbIBaeT CX0ACTBO C «COOBITHEM.

3acTpsBIIKE B 3eMJIe

Bnavane, 10 TOro, kak COTBOpHUTH JrOJeW, Tupaxa, TBOpew, pemmna Cco34aTh TMTAHTCKUX
KUBOTHBIX, KOTOPbIE JODKHBI OBLIM OBl )KUTh B €ro mMupe. TupaBa mpujal UM MHOTO Pa3HbIX
dbopM, HO B HEKOTOPBIX OTHOIICHUSX OHH BCE OBUIM OIMHAKOBHI — OOJIBIIUE U OYCHBb
CWJIbHBIE. .. B HaIM JHU UX MOXKHO ObLTO ObI OTHECTH K YPOAJIUMBBIM, HO TupaBa ObUT CHACTIIUB C
HUMU.

ITocne TOro, Kak OrpOMHBIC )KUBOTHBLIC Hadallnl 6pOI[I/ITB 1o 3CMJ'IC, OHHM IIOCTENCHHO 3a0BIIH O
TBOpLIG. HOCKOJII:Ky OHU ObUTH OOJIBIINMH U CUJIbHBIMHU, TO JCJIaJIU BCC, UTO UM B3AYyMACTCA.

UYepes Kakoe-ToO BpeMsi OHM Ha4alll CPaXKaThCs APYT C APYTOM, YTOOBI ONPENEIUTh, KTO CUIIbHEE
U MOTYILIECTBEHHEE. DTO MPHUBEIO K MHOXKECTBY OKECTOYEHHBIX MOEIUHKOB. M3-3a Toro, uro
KUBOTHBbIE OBITM OYEHb CHJBHBI, MX CXBaTKH IpPHUBEIH K OOJBIIUM pa3pylICHUSM: JieC
UCKaJIEYEH, B PEPUU 00pa30BAIUCH SIMBI, FTOPBI OIIPOKHUHYJIIHCh.

B xonne xonnoB TupaBa paccepauics Ha OOJBIINX >KUBOTHBIX. ONEpIIMCh PYKOW Ha 3eMITIO,
TupaBa mpukazan BojaM MOAHAThCA. Hagancs moXIb, U BoJa cCTala MPUOBIBATH M3 3€MHBIX
rryouH. Peku Bbmun u3 OeperoB, W OOJbIIME HABOJHEHHUS 3amwim 3emito. Boma Obuta
HOBCIOI[y, HO OHa 6]:1)'[21 Herny601<o, a TUTAHTCKUC XUBOTHBIC 6I>IJ'II/I BBICOKH, TaK YTO HOHa‘-IaJ'Iy
OHM HE 00suTHCh. HOo MOTOM WX HOTH CTalli TOHYTH B TPSI3U U OHU CTAJIU MOTPYKATHCS B MATKYIO
3EMJII0 — CHaydaJla 110 KOJICHH, 3aTCM IIO0 IIJIICYH. OHI/I IIBITAJIUCH 6€)KaTI>, HO 4YcM 6I>ICTp€e
Oexxann, TeM OBICTpEEe TOHYIIH, MTOKa B KOHIIE KOHIIOB HE MTOTPY3UJIUCH IO/ BOJY B TPS3b.

Korna TupaBa yBuzen, 4To ¢ HUMU IOKOHYEHO, OH MPOBEJI PyKOM Haj 3eMilel, OTYEro MOAYIH
ropsturie BeTpbl M CoJIHIIE Hayaio BeICYIIUBaTh 3eMiito. [locne atoro Tupasa co3gan MyXK4rHYy U
KEHIIMHY, HO MEHBILIETO pa3Mepa, YeM TMTaHTCKUE )KUBOTHBIE, YTOOBI OHM HE UMENTU TaKUX CUII
K paspyuieHuto. Tupasa gan UM Takke HEMHOTO 3€pHa, [MOKa3all UM, KaK BbIpalluBaTh Xjed, u
nocnan ux Ha 3emimo. OHM CTalM KUTh M Pa3MHOXKATbCs, U CETOAHSIIHUE MOYHU SIBISIOTCS
MIOTOMKAaMH 3TUX JIBYX E€PBOHAYAIbHBIX IJIEMEH.

Teneps, Korza NOyHM TyJISIOT BAONb Oepera peku, OHM HMHOI/IAa HAaXOAAT I'MFaHTCKHE KOCTH,
TOpYalllue€ M3 TPsA3M M WiA. DTO KOCTH XXUBOTHBIX, KOTOpbIX yronuia TupaBa. OHHU ciyxar
HallOMUHAHUEM, YTO Helb34 3a0bIBaTh TBOpLA.

[lepeckazano no I'punneny, 1889 r.

UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA

* Hekoropsie «bacceiinb» B HeOpacke, Kan3zace u Texace BBITTISIAT TOYHO TaK Ke, KAK «3aJIMBbI
Kaponunbs.

* Boxkpyr Mapunenna u Oneccsl, Texac, ogHO mose U3 «canuHac» nokpsiBaer 6oxee 10 000
KBaJIPaTHBIX MUJIb.



* Kak u «3anuBbl», «0acceiiHbI» UMEIOT OJJUHAKOBOE HAMPABJICHUE OCEH, U 9T OCH HAIPABJICHBI
Ha paiioH Benukux ozep.

* Kak u «3amuBbl», «bacceiHb» chOpMUPOBAIUCH HE B OIM3KOE OT HAC BPEMs, YTO 3aCTaBISET
JlyMaTh, 4TO UX CO3/1aJii HE BETEP U BOJA,

* Bo3pacr «bacceitHoB» coBmaaeT ¢ qatoid «COOBITHSI.

[Toxose Ha TO, YTO «3AIHMBBI) PACKHUHYJIUCH IO BCEM paBHUHAM U 4TO «COOBITHE» TPOHUKIIO HA
amepukanckuit FOro-3aman cronb ke riryooko, kak Ha FOro-Boctok. Bno6aBok ecth emie onHa
CTpaHHasi 0COOEHHOCTh BenuKuX paBHUH, KOTOPast MOXKET UMETh CBSA3b ¢ «COOBITHEMY.

21. Ilonmockl yepe3 paBHUHBI

BOITPOC: Ectp 11 kakoe-mu0o eIie CBUACTEIIbCTBO OTHOCUTEILHO OCKOJIKOB, KOTOPhIE OOBIYHO
OCTAarOTCS IOCJIE CTOJIKHOBEHUA?

Onnoit w3 mpoOJeM TEOPUU CTOJIKHOBEHHUS SBIACTCS OOHApYy)XCHHE HEOOXOIUMBIX
cBuzeTenbeTB. Eciii MeTreopuThl B3pBIBAIOTCS B aTMocdepe WM NafaloT Ha 3eMii0, OHH
pa3z0pacbIBaloT HEOOJNbIIME KYCKH BOKPYT MecTa B3pbiBa. MBI 4acTO HaxoIuM 3TH KYCKHU B
6OJII>H_II/IX SJUIMINITHYCCKUX KJIIACTCPAX, HA3bIBACMBIX «YCBIIIAHHBIMH OCKOJIKAMU IIOJISIMU. Ha
3emsie €CTh MHOTO TOJMOOHBIX TIOJIEH, Tak YTO ecld 13 ThICAY JIET Ha3aj IPOU3OIILIO0
CTOJIKHOBCHHUEC HUIIU BOSHYMHBIﬁ B3pPbIB, BIIOJIHC pa3yMHO OXWJAATh, YTO HOI[OGHBIC II0JII MOKHO
HaiiTu B CeBepHON AMEpPHKE.

B HexoTOpoM poje MBI y’K HAallUTH OCKOJIKH METEOPUTOB, B BHJE MarHUTHBIX YacTHUI] WIH cdep.
Kpome Toro, Ml cuntaem, 4To BBIOPOIIEHHOE BEIIECTBO CO3JANI0 KpaTephI-«3aTUBbD) — HEUTO
BPOJIe «YCBHIIAHHBIX OCKOJIKaMH mojei». OqHako Ha Bennkux paBHUHAX MBI MOKEM BCTPETUTD
ellle OJJMH UHTPUTYIOIINN (aKT.

CJIEX METEOPUTOB

HaBaitte nmoumem mereoputhl B Kanzace. My3eil ecrectBeHHOW uctopuu B JloHAOHE HMMeeT
HIMPOKO Mpu3HaHHbIM «KaTanmor mo MereopuTam», KOTOPBIA COAEPKUT 3alUCH IO BCEM
poBepeHHBbIM MeTeopuTaMm. OIHU AensTcs Ha JiBa kiacca. K mepBomy oTHOcCATCS ymaBiine —
TO €CTb METEOPHUTHI, KOTOPbIC JIOAM MOITH HabmoAarb. Mbl MOXeM HpPOUTHOPHPOBATH 3TY
rpynimy, HOCKOJbKY HaC HE MHTEPECYIOT HelaBHUE METEOPUTHI — HO BOT ApYyras Ipymma Jjisi Hac
MHTEpECHA.

Hailinennsle MeTE€OpUTHI, KaK JIETKO JAOrajaThCsi W3 Ha3BaHUsA, SBIAIOTCS METCOPUTaMH,
YNaBIIMMH KOT/Ia-TO B MPOLUIOM M KOTOPBIE JIFOJU HAIUIM HA 3eMJie. 3aHUMasICh TOMCKOM IO
0a3e maHHBIX My3es, Mbl Hanu 111 3aperucTpupoBaHHBIX METEOPUTOB, HaliieHHBIX B KaH3ace.
WX MBI HaHeCIM Ha KapTy LITaTa.

[Tocne sTOro MBI CTaJIM HCKaTh, HET JM KAaKOH-TMOO 3aKOHOMEPHOCTH B «reorpaduu»
MeTeopuToB. [lOCKONBKY HAIIM CYXAEHUS ObUIM CYOBEKTHUBHBI, MBI PEIIMIH «COCTUHHUTDH
TOYKW», UCIONB3Yys aHalu3 M300pakeHH. MBI MPOTAHYIU JIMHUM OT KaKIOHW TOYKH K JIBYM
cocequuM. llomyumnuer nenm wn3 TOo4eK. IIOCKONBKY METEOPDUTBI HMMEKOT TEHACHIUIO
00BETMHATHCS B «yCHIITAHHBIE OCKOJIKAMU TOJIS», MBI 0)KHUJANIU, YTO 3TOT METO]I MOKAKET HEUTO
nogo6Hoe. Ilockonbky Mereoputsl najnaroT B KaH3ace KaXaplii rofl, Mbl JyMalid YBUIETb
OeCrOpsIOUHBIA  y30p M3 MEPEeKPBIBAIOUIMXCS TMOJEH METEOPUTOB, KOTOPHIE PABHOMEPHO
pacnpeneneHsl o Bcemy mrary. OTHaKo B JAHHOM CJIydae BCe MOJYyYHIIOCh HHAYE.



Kaptnna mnokaspiBasia MeTEOPHUTHI, (OPMHUPYIOIIME [UIMHHBIE MONOCH. CaMbiM HEOOBIYHBIM
0Ka3aJIOCh TO, YTO BCE TPH JJIMHHBIC JIMHUH MOKa3bIBAIM HA 03epo Muuuran (wut. 21.1.). DTot
pe3yabTaT He MOT OBITh MOJIYYEH CIY4aiHO.
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Wnn. 21.1. Kapra, Ha KOTOpOIl TOYKM CBS3aHBI JIMHUSAMH, HOKa3piBaeT 111 MeTeopuTOB, ymaBIINX B MpPOHUIOM. JIMHHH PAcIOIOXKEHHI II0

HAalpaBJIEHUIO K 03epy Muuuras. JlaHHble B34Thl U3 My3es ectecTBeHHOI nucropu, JIoH10H

Ho Tot dakr, 4To 3TOT «y30p», MOX0XKe, cBiA3aH ¢ «CoObITHEM», HE O3HAYaeT, YTO BCE ITH
MCTCOPHUTHI IMPOU3OUIIIM OT CTOJKHOBCHMHA. Mmuorue ynajiida A0 TOro, Kak C(bOpMI/IpOBa.HI/ICB
«3aJMBBI», HEKOTOpbIE — IMOCcje ATOro. TemM He MeHee OOJbIIOe WX 4YHCIo, OoT 15 mo 25
MPOLICHTOB, yMajlyd B OJHO W TO K€ BPEMs, U 3TO BBI3BAJIO OMNPENEICHHOE UX pa3MEIlICHHE.
Taxkum 00pa3omM, MbI TIOJIYYHIIA CBSI3b IMOXOXKUX HA «3AJMBBI 00pa30BaHHUI C MECTaMH TaeHUS
MCTCOPHUTOB, YTO ABJIACTCA CIIC OAHUM apTYMCHTOB B IIOJIB3Y ((COGBITI/IH».

JIAThI U3 METEOPUTHBIX LIETIEI

EcTh BaxHBIN BOMPOC KaK MHOTO 3THX METEOPHUTOB OTHOCATCSA K «CoObiTHION? [l oTBeTa Ha
ATOT BOIIPOC y HAC €CTh HECKOJBKO Kitoueil. IlepBblil 3 HUX — Bo3pacT noepxHocTH KaHzaca,
Ha KOTOpoW Obuta HakljaeHa Oosblmas YacTh MeETeOopuTOB. PaHee MBI ymoMuHamu o0
uccnenoBanusax Llannepa (2001), koTopslii yka3biBad, YTO peuyHble «OaccelHbl» HeOpacku u
Kanzaca nexar Ha BepiminHe (QopMaiiy, OTHOCSIIEHCS K KOHIYy IOCJIEIHEro JEIHUKOBOIO
nepuona, T.e. npuMepHo ko BpemeHu 10-30 Teicsiu net Ha3zax Tak 4yTO BpeMsl COBMIAJACT.
BoNbIIMHCTBO METEOPUTOB HA HaAlIEH KapTe, BO3MOXXHO, ynaiau MeHbline yeM 30 ThicAY JIeT
Ha3a/1, B MPOTUBHOM CJIy4ae OHHU YILIH ObI ITyOOKO B 3€MITIO.

Bropoii kmou naer padora Ixamna (1993), koTopblii 00HapY U, 4TO B 3aCyIUIMBBIX PETHOHAX
KaMEHHbIE METEOPUTHI UMEIOT CPEHEE BPEMs JKU3HU 12 ThICAY JET — 3a 3TO BpeMsl MI0JIOBHHA
U3 HUX pa3pymaercs. [lomyyaercs, 4To U3 METEOPUTOB, yNaBIIUX 36 ThICAY JIET Ha3aj, okojo 90
IPOLIEHTOB HUcYe3u. TakuM 00pa3oM, Mbl MOXKEM C YBEPEHHOCTBIO CKa3aTh, YTO OOJIBIIMHCTBO
METEOPUTOB, TOKAa3aHHBIX HA 3TOM KapTe, ynaiau no3aHee, yem 36 Toicsady jet Ha3aa. Ho ckosbko
13 HUX ynayiu 13 Teicsay jeT HazaA? YTo MOCIyKUJI0 NPUYUHON JIJIs MOSBJIEHUS CTOJb CTPAHHOTO
«y30pa» U3 METEOPUTOB, HAIIPABJIEHHOr0 K Benukum ozepam?

YtoObl onpeaenuTs NPUMEPHBIA BO3PACT BBITAHYTBIX JIMHUNA U3 METEOPUTOB, Mbl 00paTUMCS K
paavoyriaepoiHoN naTupoBke. Ha mpOTSKEHUMM MHOTUX JIET HE3aBUCHMBIE HCCIIEOBATEIU B
CBOMX paboTax MPUBOJIWIN JAThl AJI1 METEOPUTOB. MBI HAIILJIM YETHIPHAILATh UCCIIEIOBAaHUH, B



KOTOPBIX OBUIM JaTHPOBKM WIECTHAECAT OJHOIO MeTeopuTa, HaijeHHoro B CoelanHEHHBIX
HItartax. Mbl crpynnmupoBaId JaThl IO IBYM THICSYEICTHUM TPYIIIAM U N300pa3uiM pe3yabTaT
Ha rpajduke.

Mereoputsl, AaTHpOBaHHbIE
PAAMOYTAEPOAHBIM METOAOM
(61 u3 11 mrator CIIIA}
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Y. 21.2. KonnuecTBO METEOPHUTOB, TATUPOBAHHBIX PAJHOYIICPOJHBIM METOIOM, HMEET IMHKH: IIPUMEPHO 10 MPOLEHTOB MPUXOAATCS Ka BpeMs
13-11 TeIcs4 set Hazapn, eme 10 MPOLEHTOB — HAa HECKONBKO THICSY JICT Ha3ajd IO ITOr0. DTH ATkl COBMNAJAIOT C MOCICAHUMH (hazamu

«CoObITHSI»

BripakeHHBI OOJNBIION NHUK NMPUXOAUTCA Kak pa3 Ha BpeMsi «CoObITHS», ciyduBiierocs 13
Teicsy sier Hazan (wwur. 21.2). 3a 30 Teicsu ser HaOmrofeHUW mnpuMepHo 20 TPOICHTOB
METEOPUTOB MPHUXOIUTCS TOYHO HA BPEMS CTOJIKHOBEHHS ¢ KOMETOH — M BCEro Ha HECKOJIBKO
TBICAY JIET OJIMXKE K HallleMy BPEMEHH «BBIPUCOBBIBACTCS APYrOM MUK, HA KOTOPBIM MPUXOIATCS
eme 10 IMpOIEHTOB METEOPUTOB; MBI JyMaeM, YTO 3TO MpUOBLIA BTOpas yaapHas BOJHA. DTH
YPOBHHM B JIBa-TPH pas3a BbIILIE, YEM CPEIHME, YTO SIBJISAETCS JOMOJHUTEIbHBIM CBUETEIBCTBOM,
yro B CeBepHON AMepHKe B T€ BpeMeHa MPOU30IILI0 YTO-TO SIKCTPAOPAUHAPHOE.

«Y30Pbl» HA PABHMHAX

[lo3zHakOMUBIINCH € «y30paMu» MeECT NaJeHus MereoputroB B Kan3zace, Mbl pemmin
IIOCMOTPETH, HET JIM MOAOOHBIX «y30poB» Ha Benukux paBHuHax. /[ oTBeTa Ha 3TOT BOIpOC
MBI HaHECIIM Ha KapTy pacroyiokeHue 622 MEeTEOpHTOB, HalJeHHBIX B 0a3e maHHBIX My3zes
€CTECTBEHHOW HWCTOpUHU IS JiecsaTu roro-3amaanbix mraTtoB CIIIA. BmecTte OHM MOKPBIBAIOT
KBazpar co ctopoHoil B 2000 Muib, mI0maaso 4 MUUIMOHA KBAAPATHBIX MUJIb.



Mb1 HanuM, T€ K€ KJacTepbl W TE€ K€ IOJOChl, KOTopble mepecekanu Kanzac u
pachpoCTpaHsIINCh Jalblle Ha I0ro-3amaj B coceqHue mTaTthl. B1o6aBok MHOTO BEIOPOCOB, Kak
0Ka3aJI0Ch, TIEPECEKAIOT OOJIBIITYI0 YacTh IITATOB B HUKHEW yacTh Benukoi paBHUHBL Kak BbI
MOX€ETe BUAETh U3 Wil 21.3, Bce OHM MMEIOT HaNpaBJIEHHOCTh Ha Benukue o3epa.

Jlanee Mbl pemnian B3IJIAHYTb, KaK 3TH BBIOPOCHI BBIMVISIAT Ha (POHE BCEro KOHTHMHEHTa Mbl
HAHECIIM JaHHble My3es eCTECTBEHHOW HCTOpPUH O pa3merieHuu Oonee dem 1200 oTaenbHBIX
MeteoputoB Ha kapre CIIA, Kanaasl 1 Mekcuku. Kak u paHblie, OHM MOKa3adu «y30p» U3
TUTAaHTCKUX JMHUM W KIACTepOB, KOTOphIe OBUIM HampaBlieHbl Ha 03epo Mwuumran. Camas
JUTMHHAS Cepusl IMHUI TpocTupaeTcs npuMepHo Ha 2400 MuJib Ha 10ro-3amaja ot o3epa Muuuran
u B Kamudpopuuu moutu no Tuxoro okeana, a BTopas uAeT OT Texaca MoYTH uyepe3 BCIO
Mexkcuky (nmi. 21.3).

Mnn. 21.3. DOra kapra nokasbsiBaer npumepHo 1200 ceBepoaMeprKaHCKMX MET€OpPUTOB. JUIMHHBIE MOJIOCH MIYT pajuanbHO OT Benukux osep.
CaMble KpyNHBIE KIAacTephl METCOPHTOB HAXOAATCS HA MeECTe KPYMHEHIIMX KOHIEHTpAaIUi «3aIMBOB- OacceiHOB» Bemukux paBHHUH,

MOKa3aHHbIX 00JIee TEMHBIM CEPBIM LIBETOM. Z[aHHBIe us3 M}’SCﬂ €CTECTBEHHOM UCTOpHH, Jlonnon

HanpaBnenHas Ha BOCTOK cepusl JUHUKA MNPOXOAUT OT o3epa Mwuuuran yepe3 CeBepHyHO U
IOxnyro Kaponuusl u @nopuny A0 ATIAHTHYECKOIO OKEaHa, MOKPBHIBAs PACCTOSHUE OKOJIO
1500 mune. HampaBneHnHble Ha ceBep JuHUM B KaHajge MeHee OTUETIIMBBI, HO OHU BCE K€
nepecekatoT okosio 1 000 Munb kaHaaCKUX NpoBUHIMKA MaHnTo6a, CackudeBanb U AnpoepTa.

Ecnu sTot «y30p» co3nano «CoObITHE», TO OHO MOKPHUIO OTPOMHYIO TEPPUTOPHIO BbIOpOCcaMu
(comepKamMMU METEOPUTHI, MArHUTHBIC YAaCTHUIBI, CcPEepbl M OCKOIKH OT CTOJIKHOBEHUS),
JOCTaTOYHO OOJBIIMMH JUIsl TOTO, 4YTOOBl cdopMupoBath <«3anuBbl». CeBepHas Amepuka
COCTaBJISIET MPUMEPHO 5 MPOIEHTOB MOBEPXHOCTH 3emiu, U «CoOBITHEY, TOX0XKE, ITOKPBUIO €€
BCIO FOPSTYMMH, YIIABIIUMU C OOJBIION CKOPOCTHIO OCKOJIKAMH.



METEOPUTHAA ITPOBJIEMA «3AJINBOB KAPOJIMHBI»

[TocTosiHHO pacTyliee YUCIIO CBUIETENBCTB 3aCTaBISAET JyMaTh, YTO OCKOJIKU OT CTOJIKHOBEHHUS
c(OPMHPOBAIIN «JOXKIEBbIE OACCEHHBI» U «calMHAc» Ha BenuKuX paBHHMHAX, HO C «3aJMBaMHU
Kaponunbs ectb mpobnemsl. Kak Mbl MOXkeM 00BACHUTH (DAKT, 4TO OKOJIO STHUX «3aJMBOB)» HE
ObUT0O HAWACHO TMOYTH HHU OfHOTO Mereoputa? I[IpoCTO OTBET COCTOWT B CIEIYIOIIEM;
aTIIAaHTHYECKOe Mmobepexne ropasio bosee BIaxkHoe, yeM Benukast paBHUHA, U 371eCh KAMEHHBIE
METEOPUTHI, TAK )K€ KaK U XKeJle3Hble, I0J] IeHCTBUEM IPO3UH Hcue3nu ObIicTpeil. B To Bpems kak
II0JIOBMHA BPEMEHU CYLIECTBOBAHMSI KAMEHHBIX METEOPUTOB B 3aCYIIJIMBBIX PaliOHaX COCTABIISAET
npuMepHo 12 ThICSY JIeT, BO BJIXKHBIX paioHax, moao0HeIX CeBepHoit u HOxHOM
Kaponnnam, — TbICAYM JIeT. DTO O3HAYaeT, 4YTO MO MPOUIECTBUM 13 ThICAY JIeT —
IPENOoIaraeMoro BpEMEHU CYILECTBOBAHUS «3aJIMBOB» — OKOJO 98 HMPOLIEHTOB METEOPUTOB,
NOSIBUBIIUXCS 3]IeCh B TO XK€ BpeMs, JOJDKHBI ObUIM HMCYe3HYTh. BO3MOXKHO, Macca Takux
METEOPUTOB ymaja Ha BocTouHoe mobepexbe, HO K HallleMy BPEMEHH OHHM UCYE3IIH.

BBDKHMBIIME: AIITEKKM 1 TOJITEKHM B MEKCHUKE

B MekcukanckoMm mTate Ynxyaxya BHYTpU OpPOIICHHBIX PYHH apXeoJOrH HAIUIH JBa OOJIBIINX
’)Kene3HbIX Meteoputa. Meteoput Kacac-I'panzaec, Haiinennsiit B 1867 roay, Becut nensix 3 400
¢yHTOB, @ MeteopuT Xyusona, HaiineHHbIl B 1907-M — 286 ¢yHTOB. [lnemena unaeies, no
BCEH BUJIMMOCTH, CUUTAIIN METEOPUTHI CBSIIIEHHBIMH, TTOCKOJIbKY OOEpHYIIHM UX B MOrpedaabHbIe
onexpl. OHM Tak)Ke BO3JBUTIIN HAJ METECOPUTAMH KYJIbTOBBIC COOPYKCHHS MPSIMO HA MECTax,
/1€ UX HaXOAWJIU; [TOX0XKE, YTO TOT METEOPUT, KOTOPBINA ObLIT OOJIbIIIE, OHU C MECTA CABUHYTH HE
Moriu. MBI HE MOKEM YTBEPKIaTh HaBEPHSIKA, HO BIIOJIHE BO3MOXKHO, YTO 3TU YAOCTOHMBIIHAECS
MTOKJIOHEHHST METEOPUTHI yraiau Bo Bpems «CooObiTus» (Dkpumx, 1996),

Jlo cux mop GOJBIIMHCTBO MPUBOJUMBIX HAMU JIET€H]] aMEPUKAHCKUX IMJIEMEH IMPOUCXOIUIIO C
Bocrounoro moGepexbs u ¢ Benukux paBHUH, HO cienyromas ucropust — u3 Mekcuku. Hama
KapTa MOKa3bIBACT, YTO JOXKAb METCOPUTOB LIEI 110 BCe MEKCHKE — TOYHO TaK, KaK TOBOPHUTCS
B 3TOH JIereHje, U3 4ero MOXHO 3aKJIIOYHUTh, YTO MOCIEICTBHUS CTOJKHOBEHUS OBUIM OIIyTUMBI
BO BCEM 3alaJHOM IOJIyIIapuu. JTa APEBHAA JIETE€HIAa TOJTEKOB M alTeKOB, TOBOpsALIAsi, YTO
o0iaka 3aKpbuUIM 3eMIII0 Ha JBAALATH MATh JET, MOXKET HCXOJIUTh OT BBDKUBIIMX BO BpeMs
«CoOBITHS.

KpoBaBblii 1016 ¢ HEOEC

Bo Bpemst Tperbeit anoxu Tutnakaxyan TBopen mpuien NpeaynpeauTh JOAeH U cKka3al: «9Ta
3I0Xa MOJIXOMUT K KOHILy, U CKOpo Hebeca oOpymarcs». Ho MHorume mrogm He oOparanm
6onbme BHUMaHuA na bora. Jlpyrue orBetmin: «Y Hac emie MHOro BpemeHu. Kpome Toro,
MOJKET, 3TOTO HE CIIyYUTCSI».

[Ipomino HEeMHOTO BpeMEHH, B ¢ He0a CTaJl 1MaiaTh TSHKEIBIA T0XKIb U3 TUIAMEHEIOITUX OTHEHHBIX
KaMHeI\/'I nu KpOBI/I. OH nmagajl Ha JOMa — M OHH BCIIBIXMBaAJIM INIAMCHCEM, OH IIaJalJl Ha IIOJId U
ypoXail — W CKHUTAJl UX; OH yIajl Ha Jieca — W MOTJIOTHI ux. JIFoau uckamu yOexuIna, HO uX
OJCKAbI 6I>I.HI/I O6’b$ITI>I II1aME€HEM, U OHU HOI‘I/IGa.HI/I. Haﬂalomne paCKaJIeHHBIe KaMHHU COTpHCEUII/I
3eMITI0, OTYETO HEKOTOPHIC TOPHI B3PHIBAIKCH U €IIIe OOJIbIIEe OTHS W KaMHEH Maaaio Ha JIFOICH.
W3 3emuu BeIpBaJICs IOJI36MHBIN OTOHB, OTOHB OBLT U CBEPXY, OH IIEII CO BCEX CTOPOH.

BonbmmHCTBO MOJIeH HE 3HANO, YTO Jenarh, HekoTopele M3 HHX NPEBPATHWIMCh B ITHI[ U
B3JIETENH BbIIIE Oypu, Apyrue ymanu Ha 3emitto. Ho 4Tto Ob1 OHM HU JieNany, Bce paBHO OOJbInast
4acTh JIFOAEN rmoruodia.



Hakoner, korja 3To BCe 3aKOHYMIIOCH, TOJCTBIE TEMHBbIE 00JaKa MOKPHUTA 3eMIII0 Ha JOJTHE
JBAJIATh TATH JieT. [Tociie 3TOro HeCKOIbKO BEDKHMBIINX HAYaJU CO3/1aBaTh HOBBIM MUP — TOT,
B KOTOPOM MHbI xuBeM. [locie Toro, Kak TPyJHOCTH 3aKOHUYWIHCH, TBOpEI] BEpHYJICS, YTOOBI
CKa3aTh BBDKUBIIUM, YTO 3TOT HACTOSIIUN MUpP OYACT YHHYTOXKCH 3eMJICTPSACCHUSMH 32 JICHb.
Jlroam permmnu Mexay coboit HUKOTa He 3a0bBaTh Co3aarensi.

I[an(e B HalllK JHU JIIOAXU BCC CIIC HAXOAAT CPCAU PCUHBIX KaMHEH U rpaBusid OCOGBIC, yrnasmiue €
Heba B Te BpeMeHa, KaMHHU, OT KOTOPBIX HAa4yaJICs OTOHb (METCOPUTHI) — HAIIOMHUHAHHE 00 3THX
YKaCHBIX OHIX...

Wcropus, HalineHHas B McnaHCcKoM MaHyckpunrte 1558 roga, mepeckazana no M»iopkMdHY U
Mbspkmany, 1992 r.

YTO IIOKA3BIBAIOT CBUAETEJIbCTBA

* [To CeBepHoii AMepHKE TAHYTCS TOJOCH U3 JOKYMEHTAIBHO 3a()MKCUPOBAHHBIX METCOPHUTOB.
* [Tonocsl cxondares B paiioHe Benukux o3ep.

* 3HaYUTENIBHO OOJbIIEE YUCIIO NaJeHUI METEOPUTOB MPOU30IIO0 BO BpeMs «COOBITUS».

* 3Be31000pa3ubIii  «y30p» B CeBepHOM AMeEpHKE IIOXOK Ha Kparepbl, BO3HUKIIHE OT
CTOJIKHOBEHUs Ha Mapce.

e JlereH bl MIJIEMEH OMUCHIBAIOT METCOPHUTHBIE JOXKIU, KOTOPHIE MOTIH MPOUCXOIUTH BO BPEMS
«CoOBITHSY.

VYueHble MONy4aroT CBOM 3HAHMS O METCOPUTAX, UCCIENYS UX CIIOKHBIMH HHCTPYMEHTAMM.
Yacro, korga OHM JENAIOT 3TO, TO HAXOMAT «IOAIHCH» CBEPXHOBBIX M JPYIHMX 3BE3JHBIX
coObITHil. JlaBaliTe MOCMOTPUM Ha HEKOTOPBIE U3 ATUX KPACHOPEUUBBIX CIIENIOB.

22. 3eMis1 — JIETEKTOP U3IyueHUs

BOITPOC: TpyaHo npencTaBuTh, Kak CBEpXHOBasi, PacloOI0KEHHAs 32 MUJIJTMOHBI MUJIb, MOXKET
C03/1aTh Ha 3eMJI€ HOBBIE AJIEMEHTHI, TAKUE KaK paguoyriepon. Kak 3To moxet mpou3ontu?

Jlaxxe XOTsI KOCMUYECKHE Y9 OT CBEpXHOBOW KpailHe Majbl, OHU ABMKYTCS CTOJb OBICTPO, UTO
MOTYT IPUYMHMUTH CYLIECTBEHHBIH yliepO, KOorja MonajarT B Ipyrue aToMbl — TakHe, Kak
atMocdepHblii a3oT. Korma xocMudeckue JIydd Bpe3aloTCsi B aTOMbI aTMOC(HEPHBIX Ta30B H
3eMiIl0, TO, TIOMHMO CO3JAHMS MHOJKECTBA PA3IMYHBIX 4YaCcTHIl, OHU MPOU3BOIAT U
PaAMOAaKTUBHbBIE MU30TOIBI, HEKOTOPHIE U3 KOTOPHIX UMEIOT BPEMs I0JIypacnaaa ThICAYU U Jaxe
MWUINOHBI JIeT. CaMbIMM BaXKHBIMH HM30TONAMHM KOCMHYECKOIO NPOMCXOKIACHUS W3 TEX, 4YTO
CO3/IAI0TCS  KOCMHYECKHMMH Ilydamu, sBisiotcs yriepoa-14 (*C), 6Gepunmmii-10 (1°Be),
amoMunnii-26 (*°Al), xmop-36 (°°Cl) u xampimit-41 (*'Ca). Jlna mac '*C sBnserca campim
BaXHBIM, IOCKOJIBKY HM3JIyYEHHE CBEPXHOBOM NPOM3BOAUT €ro MHOw0. Kak Mbl yxe Buaenu,
MMEET MECTO BHE3AIHbIM, PE3KUU MOABEM YPOBHS PaAHOYIJIEPO/ia, OTHOCSIIIUICS TPUMEPHO KO
BpeMeHHU 41 ThICSUy JIEeT Ha3a.

BOITPOC: MoxeT, uTo-In00 KpOME CBEPXHOBOM WIIM CTOJIKHOBEHHS BBI3BAJO YyBEIHUYCHHE
KoudecTBa C?



JlaBaiiTe MOCMOTPUM, 4TO TPOMCXOAUT ¢ '*C, KOTOpHIl KOCMHYECKHE Tydd CO3JAlOT B Hamieil
armocdepe. *C cTaHOBUTCS paMOaKTUBHBIM AuokcHaoM yriaepoaa (1*COs), koTopslil BMecTe ¢
CO> 3emHOIi aTMmochepbl pacTBOPSETCS B IOYBE M OKEAHE U TOCTYMaeT B PACTEHUS.
I[Tepementenne '*CO, cTaHOBUTCA YacThI0 GoJIee TII06ATHEHOTO KPYroBOPOTa YIiIeposa

Yto6s! noHATh «COOBITHE», KOTOPOE BKIIIOUAET B CEOs U 3HAUUTEIHHOE YBEIMYEHHE KOJIUYECTBA
paauoyriepona, HaM HYXHO IOHSTh, KaK YPOBHU pPaauOYriepoja MOTYT BO3pacTaTh WIH
yMeHbIaThCs. Bo-1epBbIX, HAM HYKHO MEPECMOTPETh OJUH KJIIOYEBOM MOMEHT: YTOOBI UMEJIO
MecTO 0OJIBIIOE BO3pAaCTaHUE, KOTOPOE MBI BHJIUM B 3aIIUCSIX YPOBHS PagUOYIIepoaa, «ITO-TO
JIOJDKHO JTOOABUTH OOJIBIIIOE KOJWYECTBO paduoyriiepona B arMocdepy. YueHble 3HAIOT, YTO
atMocepa COAepkKHUT 10 GoINbIel yacTu HepaguoakTusHbii CO, — paauoaktusHOro '“CO,
comepxutcss Toibko 750 TOHH (MeHee 2 TPOIEHTOB) M3 NMpUMEPHO 41 TBHICSYM TOHH BCETO
komuyectsa CO, Konuuectso '*C B aTMochepe paBHO ero KonudecTBY Ha 3emie U B OKeaHe, U
KOCMHYECKHE JIydH B HACTOsIIEe BPeMs MPOHM3BOAAT okoio 5 ToHH “CO, B rox B armocdepe,
YTO IPEBBIIACT KOJIMYECTBO, KOTOPOE pa3pyllaeTcs B BO3AyXe, Ha 3emiie U B Mope. 750 ToHH
4CO, mpeacTaBisIOT IS HaC 0COOBIHA MHTEPEC, TOCKOIBKY 4TO-TO YIBOMIO coaepskanue *C 1o
npumepHo 82 000 touH rne-to 41 Thicsauy jer Ha3zan CoaepxkaHue paguoyriiepojaa B BO3AyXe
BHE3aIHO BO3pocio Oojee yeM Ha 50 MpOLIEHTOB, MOCJE YEro paguoyriiepo]] pacTBOPUIICS B
oKeaHe, HO B atMoc(epe octanoch enie 1500 TOHH; Mo3/jHEEe OH Pa3pyLIHICS.

Mor nu 3TOT HU30BITOK paAMOYIJIEpOAa HMMETh 3€MHbIE NPUYMHBI? bBOJbIIOE KOJIWYECTBO
o6srunOro yriaepona (>C) ecTb B 3eMile U COAEPKMTCS B yriie, HehTH U APYTHX HCTOUHHKAX
OTJIOXKHBILETOCSI B JIPEBHOCTH YIIIEPO/a, HO OHM HE COJAEP)KaT paguoyriepojna DTO O03HAUaeT,
YTO, €CJIM BYJKaHUYECKOE M3BEPIKEHUE HMJIM TOPCHHUE MCKOMAEMBIX OCBOOOIMT YIIIEpOJa U3 ITUX
JIPEBHUX HCTOYHHKOB B arMocdepy, moiisi paguoyriepoga B obmeM obbeme CO2 TONIBKO
YMEHBIIUTCS, a HE YBEIMYUTCS, T.€. MPOU30MIET OOpaTHOE TOMY, YTO OBLJIO BO BpeMs
«CoObITs». TakuM 00pazom, ByJIKaHbl U TOPEHHE KAMEHHOYTOJIBHBIX 3aJie’kKeil He MOT'YT OBITh
NPUYHHOMN BO3pacTaHUs KOJIMYECTBA PATUOYTIICPOIA.

Bonbioe koim4ecTBO panoyriepoia HaKOMWIM OKeaHbl, TaK YTO JaBaiTe MOCMOTPHUM, KaK OHH
MOTYT MOBJIMATH Ha MOJIOKEHHE Belled. Ecan Obl OKeaHbl BHE3aITHO OCBOOOAMIIN THICSYU TOHH
CO; B armoctepy, K mpumepy, H3-3a BHE3AIHBIX H3MEHEHUH TEMIIEpaTypbl BOIbBI WU
TepeMENINBAHHUS IOHHBIX TTOPOJ TO HeGonbinue nopiuu *CO,, BHICBOOOXK/ICHHBIC M3 OKEaHa, He
u3MeHuIH Obl gomo “CO», MOCKOIbKY COOTHOIIEHHE OJMHAKOBO s OkeaHa M Bosayxa. C
JIpyrol CTOpoHBI, eciu Obl obmee coxepkanre CO> Ha 3emiie BHE3ATHO YMEHBIIMIOCH B
o0beMe M3-32 U3MEHEHMH OKeaHWYeCKHX TeueHuH, konuuectBo '“C B atmMocdepe He MOTIO ObI
YBEIUYUTHCS CPa3y — YTOOBI 3TO MPOU30ILI0, TOTpedoBaock O 10 ThICAY JIET.

Tak 4yTO emie MOXKET BHE3almHO Ipou3BecTH eme 41 Thicsy TOHH panuoyriepona? Bcembliika
CBEPXHOBOW IIPUBOAMT K U3JIy4CHHUIO FaMMa-l1yded, HEUTPOHOB U KOCMUYECKUX JIydel — BCe
OHHM MOTyT npou3BoauTh *C B armMocdepe. Ioacuerst Tommu Paymmepa u KoJier OKa3bIBaloT,
yTo cBepxHoBas Tuna II, koTopas B ABaAnaTh mATh pa3 MaccuBHee Hamiero CojHIA, MOXET
npuBeCTH K nossiennio “C B KonuuecTBax, B 10 MUIIMOHOB pa3 GOINbIIE ero ypOBHS Ha 3eMIle.
Takum 00pa3zom, BHE3ANHBIA BHIOPOC pagualii, KOCMHUYECKUX JIy4ei MM MPOIYKTOB B3phIBA,
OOraThIX paaMOYIIEpOAOM, MOXKET PE3KO yABOMTH KonmdectBo “CO, B armocdepe. DTOT
CIIeHapUil — €IMHCTBEHHBIN, KOTOPHIA XOPOIIO COOTBETCTBYET BCeM (paKTaM, U3BECTHHIM HaM B
OTHOILIEHWH 3HAYUTEIILHOTO BO3PACTAaHUsI YPOBHS PAIUOYTIEPOA.

BOIIPOC: Ecth 1u Hay4HbIE J0Ka3aTeIbCTBA TOTO, YTO BCIBIIIKA CBEPXHOBOM IpHUBENA, K
BO3PACTaHMIO YPOBHS pasuoyriepoja?



Ja, ecThb Hay4dHBIE JOKa3aTENbCTBA BO3PACTAHUS YPOBHS pPaAHOYTiepoaa Olarogaps BCIBIIIKE
cBepxHoBoil. [Tocne B3priBa cBepxHOBOi SN1006 B 1006 roay H. 3., o npomectBun 1000 ser,
ITon I[E)MOH CTaJI UCKAaTb HOI[OGHBIG CJICALI B T'OJOBBIX KOJIbLAX ACPCBLCB, UMCIOIINUX JAaTUPOBKY.
On BbIOpan cekBoitm B pomie bur-Cramn B HanmoHanbHOM Tape CeKBOWS, TTOCKOJIBKY 3TH
ACPCBbA KUBYT 60)15].].[6 TBICAYMN JICT U MOT'YT UMCTh CJICAbI BCIIBIIIKA CBGpXHOBOfI HOHy‘IGHHBIG
JI>MOHOM pe3yabTaThl MOKa3aHbl HA WL, 22.1.

Ceepxuosan SN1006 u paanoyraepoa
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Wnn. 22.1 Bo3pacraHue koymuecTBa paauoyriiepoaa B kojiblax aepesa B 1006 r. H. 3. npunuckiBaercst cBepxHoBod SN1006. Ha npotsbxenuu

Heckonpkux 1eT  C cMmemuBancs ¢ atMocepoil u pacTBopsuics B okeaHe. Jlanuble u3 J[omona u 1p. (1995)

OH o6Hapyui, uTo KonudecTBo '“C BO3pOCIO Ha BEJIHMYMHY, SKBUBAIEHTHYIO MOCTOSHHOMY
no6asnenuio (250 Toun) “C B okpysxatomryio cpeny. Kak Bbl MokeTe BCIIOMHHUTD U3 IIaBbl 21,
BCE KOJIMYECTBO PAIMOYTIEpoa B aTMOchepe COCTaBIAET TOIbKO IpuMepHO 250 TOHH, Tak 4TO
«CoObITHE» TPUBEIO K YBEJIWYCHUIO KOJIMYECTBO PAAMOYIIIEpOAa Ha OJHY TPETh BCEro 3a
HECKOJIbKO CEKYHJ — IpPU HOPMAJIbHOM KOCMHYECKOM H3JyY€HUU 3TO BO3pAacTaHHE MOTJO
IIPOU30MTH TOJIBKO 3a MATHIECAT JIET.

PAJUOVITJIEPO/ B I''TYBOKOBO/IHBIX OCAAKAX

Mpb1 MOXKeM yOETUTHCS, YTO UCTOPUIECKU 3aKCUPOBAaHHAS CBEPXHOBAs OCTABUJIA CBOM Clie]] B
JTAHHBIX, MTOJYYCHHBIX PaIUOYTIIEPOIHBIM METOJIOM B OTHOCUTEILHO HellaBHee Bpems. Ui, 22.2
MOKa3bIBa€T HaMHOro OoJyiee IpEBHHE JaHHbIE, OTHOCSIIMECS KO BpPEMEHU 10 TMOSABICHUS
MUCbMEHHOCTU. JTO0 JIaHHbIE, MTOJYYEHHBIE PAIUOYTIEPOIHBIM METOAOM, U3 MOPCKHX OCaJKOB B
Ucnanauu. Ha »toM rpaduke Hcmons3yeTcss TepMHH genbTa '*C, KOTOphIii 03HayaeT
npesblenne komuuecta *C oT cymecTByromero HeiHe ypoBHs *C (uTo paBHO 0 HPOIEHTOB
nenbTa “C). [paduk HOKa3bIBaET TPU OCHOBHBIX MHMKA YBEJIMYEHHs KOJHMYECTBA PAIHOYyTIepoa:
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Wnn. 22.2. JlanHsle IO pagnoyTIIepoAy U3 IPHOPEXKHBIX ocaakoB Mcranauu 3a nmocnennue 46 Toicsd JeT. BHe3amHble BO3pacTaHUs IPOHCXOAUIIH

41, 34 u 13 TeIcA4 et Ha3al. anHble o Boenkepy u ap. (1998)

* 4] TeICAYa JleT Hazad. B 3TO BpeMs coaepkaHu€ paguoyriepo/ia BHE3AMHO YBEJIUYUIIOCH 0
JnenbThl, paBHOW 150 mTpOLIEHTOB, YTO SKBUBAJEHTHO 250-IPOLIEHTHOMY BO3pPAaCTaHUIO B
KOJIMUECTBE pauoyriepoaa ITO COOTBETCTBYET EPBOMY BBIOPOCY HU3JIyU€HHUs CBEPXHOBOIA.

* 30 ThIcsY JeT Hazan. JenwbTa *C Bo3pacTaer 10 3TOro BpeMeHH, 3aTeM IIPOMCXOAUT €Ie OHO

KOE€ B TaHUE. JbT TPEMUTENILHO MOJHUMAETCS H IPOLEHTOB. OT
e3koe Bospactanue. Jlensta '“C cTpeMuTeNnbHO TI0 aercs Ha 175 TpoueHTOB. ITO
COOTBETCTBYET MPUOBITHIO YIaPHOI BOJHBI CBEPXHOBOM.

* 13—16 TthIcau netr Hazaa. CoaepkaHuE paguoyriepoAa CHOBA YMEHBILIAETCS 10 IOYTH YTO
HOPMAaJIbHOTO YPOBHS BILJIOTh IO 3TOTO BPEMEHH, KOTJa CIEAYEeT TPEThe PE3KOe BO3pacTaHHe.
OHo 03HayaeT NpUXO0J] BEUIECTBA, BHIOPOLICHHOTO CBEPXHOBOM.

[Mono6HOe peskoe Bo3pacTanue B '“C Ha 3emie MOXKET OBITh BBEI3BAHO TOJBKO BHE3AMHBIM
BO3PACTAaHHEM KOCMHMYECKOTO W3JIy4eHHsl WM MHPSAMBIM OCAKIEHHEM paguoyriepoia OT
MPUIETEBIIET0 HEOECHOTO Tena. MexAy MOJOOHBIMH COOBITUSMH PaTuoOyTIepoa Ha 3emiie
rcuesaeT ¢ oObIYHBIM 1 *C BpeMeHeM Tosypachasa.

Toncrast cepas kpuBas Ha W1 22.2 NOKas3bplBaeT OKHUIAEMBIM MNEPHOJ pacnaja BHE3AITHO
TnosBMBIIErocs paauoyriaepoaa *C ¢ mepuomom nonypacnana 5730 ner. XKupnas 6onee ceernas
cepasi KpuBasi IOKa3bIBa€T CKOPOCTb, C KOTOPOH YBEINYUBATIOCH OBl KOJIMYECTBO PaIUOYTIIEpoia
Ha 3emie U3-3a YJIBOCHUS KOCMHYECKOIO WU3JIy4eHUs 3a omnpeaesneHHbll mnepuona. Kak
TOKa3bIBaeT rpaduK, 3TO NpUBEJIOo Obl K yBenuueHuio Ha 70 mpoieHTos aensTa *C Ha 3emie 3a
10 ThICSY TN1€T.



OTOT rpaduK MO3BOJSET HAM MPOAHATU3UPOBATH PACCTOSIHUE 0 CBepXHOBOU. Ecnu BHE3amHOE
BO3pacTaHHe KOJIMYECTBA paauoyrieposaa *C npousomio 6;1aroaaps BCIbILIKE CBEPXHOBOI, MBI
MOKEM CPaBHHTH 3TO ¢ yBemuueHueM “C Ha kxonbuax aepesa or SN1006 (cm. wmr 22.1).
SN1006 oka3biBaercs B 2180 mapcekax (7100 cBeTOBBIX JIeT) OT 3eMJIM M BBI3BIBACT BO3pacTaHUE
cozepkanus paguoyriepona Ha 0,61 +0,16 nponeHToB, cCBEpXHOBasi, B3opBaBLiasics 41 TeicaUy
neT Hasaj, MpuUBeia K BHE3alHOMY BospacTanuio '“C B mpuOepekHBIX ocagkax MciaaHmuu mo
MmeHpiied Mepe Ha 150 mpouenTtoB. [lannsle mo SN1006 roBopsAT, 4TO 3TO BO3pacTaHHE
IPOUCXOJMIO B TeueHue JecsaTd Jjer. JlanHele »xe ocaakoB y OeperoB Mcmannuu
CBUJICTENHCTBYIOT O MSTHIECATH TOJ]aX, TaK UYTO MUK COACPIKAHUS PAIHOYTIepoaa TOIKEH ObITh
B MATh pa3 Bblmie. Ecam Mbl BO3bMEM Bpemsi, 3a KoTopoe cBepxHoBas SN1006 BwizBasia
MOBBIIICHHE KOJUYECTBA paguoyriepoAa Ha 3emiie, U MOMbITAEMCs OLICHUTh PACCTOSHUE 0
CBEPXHOBOM, BbI3BABIIIEH MOBBIIICHUE KOJIUYECTBA yriiepoaa 41 Teicsdy JIET Ha3al, TO MOJIYy4YUM
paccrosinue B 200 cBeToBbix JeT (62 mapceka) oT 3emiau. OHO OY€Hb XOPOIIO COOTBETCTBYET
OTIPENICTICHHOMY YYE€HBIMH PAcCTOSIHHIO 70 cBepxHoBor ['emunru. Ecam coObiThs,
npousonienumme 34 ThICSYM JIET Ha3zal, SBISIOTCS PE3YJIbTaTOM PACIPOCTPAHECHUS YAApHOU
BOJIHBI OT CBEPXHOBOMH, JieTsiei co ckopocthio 10 000 km/c, Torma npubdsitre ee uyepe3 7000 et
MOCIIe B3pPBhIBA COOTBETCTBYET paccTosiHUIO B 230 cBeTOBBIX JeT oT 3emiu (72 mapceka) — 9Ta
nugpa 10BOJBLHO XOPOILIO COOTBETCTBYET MEPBOI OILIEHKE.

BOITPOC: UTak, MBI BUIMM, YTO BCIIBIIIKA CBEPXHOBOH MOPO/MIIA TIOBBIIIEHNE KonnuecTBa C,
HO OBLIO JIM YTO-HUOY/Ib ellle, YTO OTPA3HIOCh Ha 3emie?

Ha npoTspokeHuH ompeneieHHOr0 BPEMEHH I07] BIMSHHUEM CBEPXHOBOW MOSIBIIIOCH OOJBIIOE
KOJIMYECTBO U30TOIOB, KOTOpPhIE ObUIM BBIHECEHBI B KOCMOC PAaCIIUPSIONICHCS yIapHOH BOJTHOM.
Korma 3emust BcTpeTuina BBIOPOIIICHHOE CBEPXHOBOW BEIIECTBO, 3TH HM30TONBI OTJIOKHIUCH B
ocaJKax, KoJblaxX JepeBbeB U yenHukax. CerojiHs y4deHble MOTYT ONPEAEIUTh CBEPXHOBBIC
JTABHETO BPEMEHHU, U3y4yas HAKOIUICHUE MPHUIICAIINX U3 KOCMOCA M30TOMOB MO T'€0JOTUYECKUM
naHHbIM. KpoMe CBepXHOBBIX HE M3BECTHO HUYETO, YTO ObI MOTJIO YBEIUYUTH KOJIMUYECTBO ATHX
M30TONOB OJITHOBPEMEHHO MO BCel 3emie.

K mnpumepy, paamoakTuBHBIA wm3oton Oepummmii-10 (1°Be) sBnsercs TaBHBIM 27IEMEHTOM,
KOTOPBIIl CBSI3aHHBIE CO CBEPXHOBOI 3JEMEHTHl MPOM3BOIAAT B aTMocdepe MOoJ BIUSHUEM
KOCMHUYECKUX JIy4YeH.

Unn. 22.3 mnokaseiBaer rpapuk 11 °Be. DrtoT rpaduk OBIT COCTaBieH Omarofaps
OCYILECTBIICHUIO TPOEKTa IO mpoBeaeHHIO Oypenuii B KamudopHuiickoM 3amMBe OKOJO
«anmuBay ['yaiimac. Mak Xapr u komiern (1995) oOHapyXuiu OTYETIMBO BUIAUMBIC TTHUKH
KOHLeHTpauuu “Be, npuxoasimuecs Ha BpeMs npuMepHo 43 u 31 Teicsady JeT Ha3aa — O4YEHb
6mu3Ko K muKaM *C, KoTopsle ObIT onpeseNneHsl o o6pasaM co aHa y 6eperos Mcnananu. B
cBoeil pabore Mak Xapr M ero KOJUIETH HPHUBOAST JOBOJABI B IOJB3Y TOTO, YTO TOJBKO
MacCHBHasi CBEpXHOBasi, OJIM3KO PACIIONIOKEHHAs K 3emiie, MOKET ObITh MPUYMHON 3THUX MUKOB.
IMuku '°Be Taxxke GIM3KO COOTBETCTBYIOT PE3KOMY HM3MEHEHMIO MATHMTHOTO TMONS 3eMIH B
yKa3zaHHble BpeMeHa VccnenoBareny uckain Apyrue oObsICHEHUs, HO Hu4ero He Hauwii. Kpome
TOT0, OHU IPEANOJIOKUIM, YTO 3TH JBA IHKA, IIOXO0KE, COOTBETCTBYIOT 0’KMJIAEMOMY JIEHCTBUIO
yIapHBIX BOJH OT CBEpXHOBOIl. COMpoOBOXKIAIOIIEEe STOT MPOLECC U3MEHEHHE MarHUTHOTO IOJIS
TO>Ke ObUTO BHE3anHbIM (MarHUTHOE 10JIe OCTAETCS MOCTOSIHHBIM OOJIBIIYIO YacTh BPEMEHH; 3TO
OTBEpraeT yTBEp>KICHHS HEKOTOPBIX HCCIIEJ0BaTEeNeH, YTO U3BMEHEHHUS B KOJUYECTBE M30TOMOB
KOCMHUYECKOI'0 IMPOUCXOXKACHHSI OTPA’KAIOT BO3POCUIME CKOPOCTH KOCMHUYECKUX JIydell H3-3a
U3MEHSEMOT0 MarHUTHOTO TTOJISL. )



KAAUPOPHUMA (DSDP obpasey 480) —
Bepuaanii-10 v marvurnoe nore 3eman

1 Maru, noae

Momno-Aaiik
-
Hakarow nors (rpasycos)

YBE (10® atomos/rpaMm ocaskos)
3
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T'oabl A0 HaEeTO BpPEMEHM

Wnn. 22.3. Otot rpaduk oTpaxkaeT JaHHEIE, MOIyICHHBIe H3 00pa3noB u3-nox aHa Kamidopruiickoro 3ammBa. I'padux mokassiBaeT Bo3pacTaHue
ypoBHs  Be 43 u 31 ThICs4y €T Ha3ax, BO BPEMCHA B3PhIBA CBEPXHOBOI M MPHUXOAA yAapHOi BONHEL Taxke 00a MHKa COOTBETCTBYIOT ABYM
3HAYUTEIBHBIM M3MEHEHUSM MAarHUTHOTO IOJIS: OHHM IIOYTH YTO M3MEHWIM IOJIIPHOCTh, HO 3aTE€M BEPHYIHCh K CBOEMY IIEPBOHAYAIBHOMY

HanpaBleHuo ceBep-tor. lanueie u3 Mak Xapr u ap. (1995)

[Muk, npuxoasimiics Ha 43 THICSYM JIET Ha3aJ, 3HAYUTEIBLHO HIKE, YeM MK, UMEBIIUNA MECTO
31 TeICAYY JIET Ha3aJ, B TO BPeMs Kak [l TaHHBIX cO JHA y OeperoB Mcnanauu Oonee paHHUH
UK paauoyrieposaa Obut Oosbiie. YTOOBI MOHATH 3TO, HAM HY)KHO BEPHYTHCS Ha3aJ K HallleMy
CIICHApHIO, B KOTOPOM B3pPBIB CBEPXHOBOM HAYWHACTCS C BHE3AITHON BCIBIIIKA ramMMma-jyded u
OKAHYUBACTCS YAaCTHIIAMHU JBKYIIUMHUCS C BBICOKOH CKOPOCTBHIO M BOJHOW C BHIOPOCOM IBLIH.
TpeGyercs Gonblie SHEPTUH AN Mpon3BoacTBa °Be, uem 1 *C, Tak uTo MeHbIIas YHEpPrus oT
TIepBOHAYANIBHON BCIIBIIIKK FAMMa-H3TydeHns 1acT MeHblIe ('Be ¢ MEHBIIUM MTHKOM — HMMEHHO
9TO TOKa3bIBalOT JaHHble. OOpaTHas yaapHas BOJIHA U BBIOPOIICHHOE BEIIECTBO CBEPXHOBOM
npunecyT '°Be, KOTOpEIif BO3HHMK BO BpeMs B3phIBA, TAK 4TO MUK TONydaeTcss Oombie, yeM 31
ThICA4y NeT Hazan. Jlameele kak: jus “Be, Tak u ang '“C coBmamaoT ¢ HamIMM cIieHApHeM
BO3JICHCTBUS Ha 3€MJIIO CBEPXHOBOM.

Wnn. 22.3 nokasplBaeT TakXe OPUEHTALMI0O MAarHUTHOTO MOJISL 3EMJIM B 3TO K€ CaMOE BpPEMS.
Peskue ¢aykryanuu, Ha3piBaeMble OTKJIOHEHHSAMU Mono-Jlaiik u Jlamamm, Tpou30mIIId BO
BpeMsi, KOrjJa MarHuTHbIE TMOJIOCHI 3eMJIM BPEMEHHO IMOMEHsIuCh Mectamu. Kaxnoe
OTKJIOHEHME MOYTH COBEPLIEHHO COOTBETCTBYET JaHHBIM N0 '°Be, uTo 3acTaBiseT aymMaTh O HX
cBs13u. Mak Xapr u ero KOMaH/1a CYMTarOT, YTO BbI3Baja 3TU OTKJIOHEHHUS BCIIBIILIKA CBEPXHOBOM
HccnenoBarenu o0CyXIal0T CPeACTBA, MPU MOMOUIM KOTOPBIX BbI3BAHHBIE CBEPXHOBOW BOJIHBI
OKa3aJli CTOJIb CHJIbHOE BO3/IEUCTBUE HA MAarHUTHOE HOJIE 3EeMIIH.

Mak Xapr u ero coaBTOpHl TaK)K€ COCTABWJIM T'pauK OTHOIICHUS OCpPHIUIHAS K aTIOMHHHIO
(Be/Al) u cpaBuunu ero ¢ apyrumu, rae Be u Al Bo3pacraior mpumepHo onumHakoBo. Kak u
paHbIIIe, UCCIIEIOBATENIM YBUIEIU T€ K€ Camble JIBa MHUKa, npuxojsamuecs Ha 41 u 31 Thicsauy
JeT J0 HAaIlero BPEeMEHH; STO MOATBEpKIaeT, 4To Be mpuinen u3-3a mpeneroB arMocgepsl



3eMiIM, TO €CThb OT CBEpXHOBOW. Bro0aBOk yueHble OOHApPYXWIH €€ OAHY aHOMAIHIO,
OTHOCSIIIYIOCS, KO BPEMEHU MpUMEpHO 13 ThicAY JeT Ha3ald, TJe OHM YBHJEIN CBUICTENHCTBA
HAaBOAHCHUA OT TaJdbIX BOJ, TOYHO TaKOIro XK€, KaK Mbl BUJACIHN B MekcukaHCKOM 3aJIUBC,
Atnantuke u CeBepHoMm JlemoBurom okeane. [lockonbKky oOpa3iibl, UCCIETOBAHHBIC YICHBIMH,
ot 3 KanudopHuiickoro 3anvBa, B KOTOpPBIN Bhagaer pexa Komopamo, 3T0 TOBOPHUT O TOM,
YTO HABOJHEHUE MMEJO MMITYJIbC, KOTOPbI YHEC Tajible BOJBI JaJEKO OT JIEAHUKA, U CIYKUT
MOATBCPXKACHUCM MBICIIU, YTO CTOJIKHOBCHUC BHC3AIIHO PACIIIABUJIO JICA U IMOCIAIO0 OFpOMHI:.IfI
Ban BHM3 10 Komopamo B Kamudopuuiickuit 3amuB. ['pynma Mak Xapra He oOHapykujia HA
OJIHOTO JIPYroro pe3Koro MoabeMa BOJIbl, KPOME 3TOTO.

B IIOUCKAX IAPYT'UX N30TOIIOB

Tabnuna Ha wol. 22.4 MOKa3bIBaeT JOMOIHUTENBHBIE CTpaTurpaduuecKkue NaHHBIE CO BCETO
MUpa, MOJyYCHHbIE B PE3yJbTaTe U3YUEHHS OCAJIKOB, CTAJJaTMUTOB, FOJIOBBIX KOJIEI[ IEPEBHEB U
00pa3IoB JIbJa, KOTOPBIE TAKKe TOKA3bIBAIOT MHUKK B copepxkanuu “C, "Be nmu *°Cl, xotopsie
MOTYT COOTBETCTBOBATh 3TUM-TpPEeM COOBITHSIM JaHHBIE HE COBMATAIOT TOYHO M3-33 MHOKECTBA
nepeMeHHbIX. Ho Jaxke mpu 3TOM HMEETCs HalU4he TpeX HCKIIYUTEIBHBIX COOBITHIA.
OTtHoleHHe coAepx aHus pPaguoyriepoaa B JIEAHUKOBYIO 3IOXY IO OTHOILEHUIO K Hallemy
BPEMEHH OIICHHUBAJIOCh IO OMyOJIMKOBAaHHBIM JAHHBIM, W OHHU IIOKa3bIBAIOT, YTO IOTOK
KOCMUYECKHX JIy4el yABOMJICSA NpUMepHO 40 ThICSY JIET Ha3a/l.

Meppoe cobuTHE Bropoe coBrrrue Tperee enberrie
Mecto DreMnaap Mio- | Bospaer | A'"C%| Bospact | A WC%| Bospacr AnCr|l R
TOM (M. AeT) (T asr) {Tae. aerT)
Hoaamana Ceaniu W 41 150 313 170 3 200 2L
Baramm Crasarmurs C 45 170 33 130 —_ —
Meprnoe mope Ocagicn o 50 170 13 &0 — -
Anouws Icaakn W 37 1] 23 &0 — —
Wisuas Adpuma | Crasarueri L 39 iy 33 100" 18 3 -
IneCalls loaosue 4 -— —_ 16 40 -
KOABG2
AEDEBA
A A A A 2t |
Kasndopuarcknn | Ocagwn B 43 300 332 500 — 1.4
3adAME
sBocroks. Antapa- | Dopasen i B0 150 35 500 — 23
THE: ABAD
Fynoa Tenaopa OBpasen; B 4] 150 37 200 15 600 : T
Abag
GRIP Tpemanpus | Dbpasey TBe 40 300 - — 1.5
abAa
GISPLZ [pewsanynn | Obpazey Be 40 200 - 13 300 24
AbAR
GRIP Tpensanans | Ofpasey Wl EE 200 32 a0 - 2
Ak
"Dmuoinenne cpeanen KosyerTpagnn (45—15 Trices Ao vamero spesenu) /(610 Thicm Ap samero speseta)
Floacuntano 1Mo onyBAMKORAHHEIM AAHHBM W CKOPPEKTHPOBIHD DO pacmasy |
"HeCKOABKD TONEK AAHHEIX BHIAN HAMEDEHM AAH FTHX AIHHEBIX.
FOTHOMEHUE MECROND IHAYCHNS K HOPMAARHOR KOHIEHTPAUMMN HIOTOIML

14 1 36
Mnn. 224. Orunuku mo - C, Bewn  Cl mokaseiBaroT, 4To 3a mnocieanue 50 ThICAY JIeT Ha 3eMITI0 OKa3aJld BO3JACHCTBUE TPU KOCMHYECKUX

COOBITHSL. HaHHBIe 13 MHOT'OYHCJICHHBIX HCTOYHHUKOB

[TukoBBIC 3HAUEHUS BCEX MEPEMEHHBIX MPHUXOATCS MPUMEPHO HAa OJHO BPEMsl, U 3TH JaHHBIC
COBIIAJAOT C JTaHHBIMU OTHOCUTCIBbHO KOCMHNUCCKUX queﬁ, MHTCHCUBHOCTH KOTOpBIX B nepnoz[
40-13 ThIcsy JIeT Ha3a/a OblIa B IBa-TPH pa3a BHIIIE, YEM B HACTOSIIIEE BPEMSI.



HauGosee Tounsle nannbie 1o *C 6pum moiydensl B pabote «Intercal-104» (Peiimep u 1p.), B
KOTOPOH HCCIEeIOBAIUCh HM3MEPEHUsl 10 TOJOBBIM KOJbIAM J€peBbeB U — [y Oojee
OTJAJICHHOIO BpPEMEHM — O0pa3lbl, B3AThIE M3 KOPALIOBBHIX pUGOB. DTH JaHHBIE OBUIH
TIIATEJIBHO MCCIIE0BAaHbl HA MPEIMET COBNAACHUN M HIMPOKO MCIIOJIB30BAIUCH JUIsl KOPPEKIUU
JAHHBIX 1O paguoyriepoxy. M. 22.5 mokaspiBaeT M30BITOYHOE KOJMUYECTBO PAJAMOYTIIEPOAA
g mocienuux 16 000 ner.

[lepuoa moaypacmass pasuOyraAepoAa
coorsercTayer kpusoi IntCal04

e — = b

i Event(1) (1) CroaknoBeHuUE

sz = ® 13 ThcAT AeT
AC HAWEro BPEMEHM
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4
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Bpemn (A0 wamero speMenu)

Wnn. 22.5. T'paduk ms yrnepona-14 3a mocnenuue 16 ThICsY JeT.
JKupnast cepast KprBas IOKa3bIBaeT OXuaaeMbie pocT 1 pacnaj — C, cieayrolye 3a B3pbIBOM CBEPXHOBOM, 16 1 13 ThICA4 JIeT Ha3az.

14
[etictButensHast kpuBast st C XOpOIIO COOTBETCTBYET BEIMHCICHHON KpyBOil. JlaHHbIe U3 paboTh! Peiimepa, «IntCal04» (2004)

YpoBeHb panuoyriaepoaa Bo3poc Mexay 13 u 16 Teicsy ronamu puMepHO Ha 35 MpPOLEHTOB, a
3aTeM IOCTENEHHO MOHM3WIICS J0 COBPEMEHHOro ypoBHs. JKupHas cepas KpuBas NOKa3bIBAET
OKUJAEMYIO CKOPOCTh MCUE3HOBEHHUS M3JIMILHEr0 paguoyriepoAa, pPAaCCUUTAHHYIO U3
TIpeoNoXKenus, 4to momypacnan *C mpoucxoaut 3a 5,73 Teicsu ner. ITocme Bpemenn 13
THICSY JIET Ha3aJ] KOJMYECTBO PATUOYTIEPOJa, a TAKKE BCEro, YTO BO3HUKAET OT JEHCTBUS
KOCMHUYECKHX JIy4el, BO3BpaIlaeTcs K HOPMaJIbHOMY YpPOBHIO, YTO TOBOPHUT, 4TO 3((EKT oT
yIapHOW BOJHBI CBEPXHOBOH 3akoHYmiICsA. HeOonpiine OTKIOHEHUS B JaHHBIX HEIAaBHETO
BPEMEHHU, BO3MOKHO, SIBISIFOTCS CJIECTBUEM H3MEHEHHM B MarHUTHOM IOJ€ 3€MJIA, KOTOPOe
3aIIMINAET HAC OT COJIHEYHBIX JIy4eH.

N30TOIIbI B OGPA3IIAX JIbAA

HenaBHue He3aBHCHMBIC UCCIIEIOBAHMSI 0OPA3IOB JIb/Ia IOATBEPIMIN YBETHUCHHE KOCMHUECKON
paauanu NpuMEpHO 41 TBICAYY JICT Ha3ad, TO €CTb BO BPCM: NPCAIIOIaracMoro HaMu B3phbIBa
cBepxHOBoM. Hummnymu u ero komtern (2005) wmsyumnm obOpasubl ¢ mecra GISP2 Ha



IpeHnaHacKoM nenHuke u m3Mmepunu yposHu “Be, Cl m 26 Al — Tpex paamMOaKTHBHBIX
H30TOMNOB, KOTOpPBIE (POPMHUPYIOTCS TIOJT IEHCTBUEM CBEPXHOBOW. OHM OOHAPYX UM, UTO BCE TPH
M30TONA MMEIOT OJHOBPEMEHHOE YBeJIMYeHHE KOHIeHTpauuu npumepHo Ha 300 mpoleHTOB
nepen BpemeHeM 41 Teicsidy JieT Hazaq U mocie Hero. VccnenoBaTenu MpUILIN K BBIBOIY, YTO
TaKhe MUKW BO3HUKIN «Omaromapsi 0ojee BBICOKOH WHTEHCHBHOCTH KOCMHUYECKHX Iydedl B
MUKOBbIE NeprobD». OHU MPEANONOKIIN, YTO IPUYUHOM 3TOTO MOTJIa OBITH CBEPXHOBASI.

OB30P U30TOIIOB
JlaHHBI€ TI0 NU30TONAaM, BO3HUKIIUM 110 KOCMUYECKUM IIPUYMHAM, IIOCTOSTHHBI B CIIEYIOILEM.

Bo-niepBbIX, cBepXHOBas B3OpBajachk Ha paccTosHMM IpumepHo B 200 cBeTtoBbIX JeT (60
napcekoB) oT 3emud 41 ThICSYy JIeT Ha3an, oOpymMB Ha 3eMIIF0 KOCMHYECKOE HM3JIydyeHUE U
YBEJIMUUB COJAEpKaHME paauoyriepoaa Ha 150 mnpoueHToB, Hapsay CO 3HAUYUTEIBHO
Bo3pocimu yposHamu °Be, *°Cl u 2°Al.

Bo-BTOpBIX, IpUMEpHO uepe3 7 ThICAY JIET eule OJHO COObITHE CHOBA CYIIECTBEHHO YBEIHUYUIIO
coJiepKaHue paauoyriipoja Ha 3emie. BeIOpoc M3 CBEpXHOBOHN MOHAYalTy HECCS CO CKOPOCTBIO
npumepHo 6000 muib B cexkyHay (10 000 km/c); TpeArnoaoXuB, 4YTO OH JIONIEN 10 HAC C ITOU
CKOPOCTBIO uepe3 7 ThICSY JIET, pacCTOSIHUE OT 3€MJIM 10 CBEPXHOBOM MOXHO OLEHUTH B 230
CBETOBBIX JIeT (72 mapceka). DTO pacCTOSHHUE XOPOULIO COTrjacyeTcsl ¢ JaHHBIMU, OTy4YEeHHBIMU
panee. Btopoe coObiTue, Hambosiee BEpOATHO, BKJIIOYAET B ceOs NPUOBITHE C BBICOKOM
CKOPOCTBIO, 60raToro M30ToNnaMu BEIIEeCTBa, BEBIOPOLUIEHHOTO U3 CBEPXHOBOIA.

B-tpetpux, uepez 20 ThICSY JIE€T TOCIE BTOPOTO COOBITHS, B KOHIIE JIGTHUKOBOTO IEpUOA,
IPOM30LIIO TIOCIIEAHEE KPYMHOE COOBITHE, KOTOpOE IPHHECIO Ha 3eMito emie Ooiblie
paauoyriepona, HaumOojee BEpPOSTHO — B pe3ysbTaTe yAapHOW BOJHBI C BELIECTBOM
CBEpXHOBOM. Bpems npuOBITHS COBMAAAaET CO BpEeMEHEM, PACCUMTAHHOM JUIsI CKOPOCTH yJapHOU
BOJIHBI OCTaTKOB CBEPXHOBOM, a 3Ta ckopocTh Ootbiie 2 000 000 munp B gac (1000 km/c). Bee
TPU CBSI3aHHBIE CO CBEPXHOBOH COOBITHS, OYEHb XOPOLIO COOTBETCTBYIOT CBHIETEIHCTBAM
reoJIOTUYECKON UCTOPUHU 3EMITH.

BBDKUBIIME: HABAXO

Tpetbe coObITHE B CIIECHAPUH B3pbIBAa CBEPXHOBOW BKIIIOYAET CTOJIKHOBEHUE 3E€MIIU C BEILIECTBOM
CBEpPXHOBOM, KoMeTamMu M acTepouaamu. Creayromiasi JIeTeHAa IJIEMEHH HaBaxO OMHUCHIBAET
MHOXECTBO COGBITHﬁ, KOTOPBIC TOBOPAT O CTOJKHOBCHHU K CCBCPY OT CTOSHKH IIJICMCHH B
Kanane n na ceBepe CoenuaeHHbIx LlITaToB: B3pBIB, OypH M3 YEPHOTO MECKA W 30JIbI, CUIIbHAS
CHEXKHas Oypsi ¢ ceBepa, MOTOM U MACCOBOE BRIMHUPAHUE.

Komner Tperbero mupa

Jlo sroro Mmpa CymecTBoBaJl €Ul€ OJWH, B KOTOPOM MYXXYHMHBI, XEHIIUHbI U KUBOTHBIE
MOCTOSTHHO Bpa)JI0Baldu Apyr ¢ apyrom. berounmmu (ceiH TBOpma) moa Ha3BaHHEM 30JI0TOMN
pebenok ComnHia, npeaynpexaan tonei: «Eciu Bbl HE NMpeKpaTuTe BOEBaTh, Bac 3aTOMHUT
y>KaCHO€ rpPOMaJIHOE HABOJAHEHUE, KOTOPOE YHUUTOKUT STOT MUPY.

HekoTtopoe Bpems noau ciayliany €ro U CTapajluch HE BPaKIoBaTh, HO 3aTeM KoMOT, KOTOpHIi
JTOOWJT TIPOBOIIMPOBATh, HE MOT OoJbIe cels caepkuBath. OH yKpaa JAeTEHBIMAa y O0IBIIOro
PEYHOro0 )KMBOTHOIO, U BOMHA HAa4ajaach C HOBOU CHIIOMN.



OpHaxbl B pa3rap OOJIBIIOTO CpaKeHUS JIIOH C UCIIYTOM YCIBIILIAIN 3BYKH B3PBIBOB, KOTOPHIE
pasgaBaiKch ¢ pa3HbIX CTOPOH. BHe3amHO cuibHasg Oyps U3 YEPHOTO MecKa U 30JIbI MOJyja Ha
HUX C BOCTOKa. OUeHb CKOPO CHJIBHBIN BETEP C JKEJITHIM IIECKOM Hadall 1yTh ¢ 3anaza. [Ipomuio
HEMHOI'O BPEMEHHU, U CUJIbHBIN BETEP C JEASHBIMHU MIJIAMU U YEM-TO OCIECIUISIOIINM, TOXO0KUM
Ha OeJblii CHeT, MPHILEN C ceBepa. 3aTeM BHE3alHO Ha 3eMITI0 MOJIHINCH MOTOKU oXIsd. Bona
Hayaja npuobIBaTh, NOJHUMASCH BCE BbIlIE U BbIle. Jltonu GecrnoMomHo 0apaxTaiuch B BOAE,
[IOKa HE TOHYJIM B BOJHAX. TOJBKO HECKOJBKO YEJIOBEK M >KMBOTHBIX CMOIJTH B300paThCS Ha
cTeOJIM OTPOMHOTO IOJIOTO TPOCTHUKA, KOTOPBIH MIaBaj BOKPYT HUX Ha MOJHUMAIOLIEHCS BoJE.
[Ipomuio HEMHOrO BpEMEHH, U TOUTH BCE JKUBOE CKPBLIOCH I10JT BOJIOM.

Buns, uto Bce koH4YeHO, berounnan MaxHyn BoJe pyKOW, M OHa BEPHYJIACh OOPAaTHO B 3€MIIIO.
Torna berounaay no3Baa OrpOMHBIX BEIMKAHOB U3 MbUIM, YTOOBI OHU NMPOKATUIMCH 110 MOKPOH
3emJie U BeIcylwuin ee. Korja oHu 3aKOHYMIIM CBOIO paboTy, Havasucst YeTBepThIil Mup.

[lepeckazano no bpyxaky, 1991 r.
UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA

* MHOrHe pajMoOaKTHBHbIE H30TONBI MOATBEPXKAAtOT Hamuuue «CoOBITHSA», HUMEBLIETO TpHU
BpeMeHHbIe (a3bl: 41 ThICSuy JeT Ha3ax, 34 ThICAYM JeT Ha3ag U 13 ThICSY JIeT Ha3a.

* Ot TpU (asbl cBs3aHkl ¢ (1) paguanueit, (2) nepBoHaYaIbHON yaapHO# BomHOM 1 (3) oOnakoM
BBIOPOCOB.

» O6pasipl, B3aATHle y OeperoB KanudopHHiiCKOro «3ammMBa», IIOKa3bIBAlOT IHKH 'Be,
npuxoasumecs Ha Bpems 41 u 33 Toicsun JIeT Ha3a/l.

* OOpa31pl co JHS «3auBa» TOBOPSAT O OOJBINOW BOJIHE TAKOIIEH BOIBI, MMEBIIEH MecTo 13
ThICAY JICT HAa3ald.

*Te xe 06p3.3]_IBI IMOKa3bIBAOT, 4YTO CBCPXHOBAsA BbIHYAWJIA MArHUTHBIC  ITOJIFOCHL
KpaTKOBPEMCHHO U3MCHUTH CBOC IMOJIOKCHHUC.

* B o6pasuax apma msotomsl ceepxHOBoil ''Be, °Cl u?¢ Al mmeror muk, oTHOCSIIHMIiCS KO
BpeMeHU 41 Thica4dy JeT Ha3aj.

* Bpemss Bcex Tpex cOOBITMH COBHAAAE€T C TEM, YTO Mbl 3HAEM OTHOCHUTEIBHO OCTaTKOB
CBEPXHOBOM.

Teneps paBaiTe NOCMOTPUM, KaK M3JIy4ECHUE OT CBEPXHOBOM OKAa3aJO BO3JCHCTBUE Ha Ballu
TeHBI ¥, KaK 3TO HU CTPAHHO 3BY4MT, — IPYIILY KPOBH.

23. CBepxHoBas 41 ThicAYy JIET JO HALETO BPEMEHU
BOITPOC: Korna cBepxHOBast roraciia, Kakoi yuiep0 BbI3Bajia paguarus?

Kaxk MbI yxe nmoka3zanu, JaHHbIE 110 U30TOMNaM, MOSIBUBLIUMCS 110 KOCMHUYECKUM MPUYUHAM, 1al0T
OCHOBaHHE ToyIarath, uto 41 ThicA4y JieT Ha3aa Ha paccTossHUU 200 cBETOBBIX JieT OT 3eMiu (60
MapceKOB) B30pBaiach cBepxHOBas. [lepBoHauanbHas BCIBIIIKA JJIAIACH HECKOJIBKO CEKYH]I, HO
HaOJro1aTesns, Haxo IsIIerocss Ha 0OpalleHHON K CBEpXHOBOW CTOpOHE 3eMiTd, OHa OBl ocienua,
Jaxe ecau Obl ero rima3a ObuTH 3aKphIThl. OH OBl YYBCTBOBAN €051 MPUMEPHO TaK, KaK YEJIOBEK,
HAOII0TA0NUI B3PHIB B XUPOCHUME, 32 UCKIIFOUEHUEM TOTO, YTO HE MOABEPTCs OBl BO3IEHCTBUIO



ynapHoii BoHbl. OH yBUAEN Obl, 4TO HEOO OKPACHIIOCh B HEUYTO MOX0’KEE HA CEBEPHOE CUSHUE
— 3TO MHOKE€CTBO KOCMHUYECKHUX JIy4el CTOJIKHYJIOCH ¢ aTMocepoit. [ uranTckas HoBast 3Be3/a,
Oonpmras, yeM JlyHa, mosiBUIMCH HAa HeOE, HOYBIO OCBENIas Bce Kak AHeM. CBeT HapacTanl Ha
OPOTSKEHUH TpeX HeAeNb M0 Mepe TOro, Kak BBIOPOLIEHHOE BEIIECTBO PACHIUPSIIOCH B
MPOCTPAHCTBE U pacceuBayoch. [1oToM, MOAMUTHIBaAEMBIN PEHTTEHOBCKUMHU U FraMMa-JIy4yaMu OT
pacmaja co3JaHHOro B3pbIBOM “°Ni, CBET Hayal MeJIEHHO YOBIBaTh, HA MPOTSKEHMH MHOIHX
MeCSIIEB, TIOCKONIBKY BpeMs monmypacnana *°Ni coctapmusier 77 mueir. OCTaTKU CBEPXHOBOH ObLITH
BUJIUMBIMA Ha HOYHOM HeO€ Ha MPOTSKEHUU MPUMEPHO JECATUIICTHSI, OCTENEHHO YObIBas, U
HAKOHEII MOJTHOCThIO UCYE3JIN U3 BUJIA.

B3pbIB CBEpXHOBOI MOCITY)XWJI NPUYMHON MAacCCHBHOTO BBIOpOCa TaMMa-lydyel ¥ MPOTOHOB
BBICOKOH SHEPTHH, KOTOpble MHUIMMPOBAIN M3MEHEHHs B aToMax B atMocdepe, cosasas *C,
'Be u npyrue msoronsl. Ha ypoBHE MOpsi KHBBIE CYIIECTBA TOABEPrIUCH 001ydeHHo B 300
PEHTIeH — 71034, KOTOpasi B CEMb pa3 IIPEBBINIACT JO3Y, IOJYUYECHHYIO JIFOIbMH, )KUBILIAMH OKOJIO
YepHoObUIA. DTO OBLIIAa CMEpTENIbHAS [103a JJI1 HEKOTOPBIX PACTEHMIA, )KUBOTHBIX U Jtoaei. Bee
KHBBIE CYILECTBA MOABEPIINCH BO3JEHCTBUIO PaUALINH, IPHUYEM ITOPO 3TO OBLIO MOBPEXKIECHUE
I€HOB, KOTOpPOE BBI3BIBAIO IMOTEPIO IUIOAOPOAMS, MyTauuu U cMmepTh. Ciol 030Ha IIOHEC
OO0NBIION YpPOH, TaK YTO YJIbTPAa(HUOIETOBOE M3JIyUYE€HHE CTAI0 MONaAaTh Ha 3eMIII0, IPUUMHSI
yiep6 )KMBOMY Ha IPOTSDKEHUH MHOTUX JieT. COIIeIne CO CBOMX OPOUT KOMETBI M aCTEPOHIbI
oOpymmnuchk Ha IuiaHeTbl CONHEYHON CUCTEMBI, BbI3bIBas OOJbIIME pa3pyllIeHHs Ha 3emie.
[Iponuio HEMHOro BpeMeHM, M 3eMJIM JOCTUIVIM 4YacTHIbl, JBMIABLIMECS C OrPOMHOMU
CKOpPOCTBIO; OHM OyKBaJIbHO MPOH3WIM Haury atMocdepy. Mbl BUAEIN 3TU YacTUIBI B OMBHSIX
MaMOHTOB. Komuueckue jyun ycwiuiau (opMHpOBaHHE OOJAKOB M BBI3BAIM KIMMATHYECKHUE
MU3MEHEHHUsA. MBI BUIUM 3TO 110 BHE3AITHOMY N3MEHEHHIO TEMIIEPATYyPhl B OKEAaHE, YTO IIPUBEIIO K
caMOMY 3HAaYMTEIbHOMY IOX0JI0aHuo 3a 150 ThICAY JeT.

IIpumepro B 310 Bpems B ABscrpanuu, HOro-Bocrounoit Asum u, BO3MOXHO, AdpuHKe,
MPOU30IUI0O MAacCOBOE HCYE3HOBEHHE KpPYMHBIX JKMBOTHBIX. B ABcTpanmuu wucyesnu Bce
MJIEKOIIMTAIONINE, BEC KOTOPBIX MpeBbiian npumepHo 200 ¢pyuros (> 100), BKiIroyas OrpoMHBIX
BOMOATOB, MELIEPHBIX JHBOB U MHOTUX APYTHX. DTO MPOHU3OILIO BCKOpE IOCIE MOSIBICHUS B
ABcTpaJluM JIOAEH; IIO3TOMY HEKOTOpBIE YYEHBIE CBSI3bIBAIOT MCUE3HOBEHUE KPYIHBIX
KUBOTHBIX C HEOTPAHMYEHHOM OXOTOM JII0JIel U MCIOIb30BAHUEM OTHS JJISl OYMCTKH MecTa JUis
cTosiHOK. J[pyrue uccnenosarenu, takue kak [Ipaiic (2005), monararoT, 4TO KUBOTHBIE HCUE3IIU
u3-3a U3MeHeHus Kiaumara. OHU OOHAPYKWIIM, YTO MCYE3JIH COPOK YEThIpe BHJIA KUBOTHBIX,
BKJIIOYAs HAa3€MHBIX: 3MEH, JArymieK, SIepul] HeOONbIINX MIICKONUTAIOMINX, TUTaHTCKUX
BOMOATOB M KEHTypy. JTa Teopus Oosiee yOeAWTENIbHA, YeM TEOpUsl «IPE3MEPHOM OXOTHI»,
MOCKOJIBKY TPYAHO TPEACTAaBUTh, KAKUM 00pa30M NEepBOOBITHBIEC JIOAM MOTJIH YOUTb U CHECTb
BCEX MEIIKMX 3eMHOBOAHBIX. OIHAKO uX crmocoOHa OblTa yOUTH CBEPXHOBAs, MOCPEIACTBOM
paavanyy, BHE3alHOTO0 M3MEHEHUs KiuMaTa W HWHUIHUAIMed TM0XKapoB, YHHUYTOKHBIIUX
KUBOTHBIX.

Onoxa okosio 40 THICAY JIET O HAIIero BpeMEHW Obljla BpeMEeHEM OOJBIIMX HW3MEHEHUH B
9BOJIIOLIMM 4YesioBedyecTBa. Heannepranblibl Hauyanu Hcye3aTb, a KPOMAaHbOHIIBI 3araJlo04HbIM
00pa3oM MpeBpaTHIINCh B COBpPEMEHHBIX Joaeid. OHM pacnpoCTpaHWINCh OO0 ABCTpasivu, a
O4YEeHb BEpOSITHO — M 110 AMmepuku, [IpumepHo B 310 ke Bpems moau bawknero Bocroka
CMOTJIM TIPEBPATUTHCS «U3 BOJIKOB B cOo0aKk». Br1oOaBoK Mpon30III0 U3MEHEHHE YeTI0BEYECKOTrO
MO3ra, MOSBUJIOCh HCKYCCTBO, B TOM YHCJI€ U MY3bIKA, PEIUTHO3HBbIE MPAKTUKH, CIOXKHBIE
TEXHOJIOTUH NPOU3BOICTBA OPYAUN TpyAa.

BOIIPOC: Jlerko noHsTh, YTO paguaiisi MOXET IIPUBECTH K CMEPTHU, HO TPYAHO NPEACTaBUTD,
KaK OTJJaJICHHasl CBEpXHOBAsi MOKET MOBJIUATH HAa Hac 6s1aroTBopHO. Kak 310 BO3MOKHO?



OTO NPOUCXOAUT HE MPSAMO, a IOCPEACTBOM MyTaluil. bonplie n3MEHEHNs B BUJaX, BKIIIOUYas
YyelioBeKa, MPOUCXOJAT Oyarogaps MyTalusM, a KOCMHYECKHE JIydd OT CBEPXHOBOM JOJKHBI
ObUIM 3HAYUTEJIHO YBEIUYUTH KOJMUYECTBO MyTauuid. OIUH MpUMep — H3MEHEHHUS B KPOBH.
Hamm npeBHME NpeaKu UMETU TOJIbKO OuH TUll KpoBU — (). Bo BpeMsi BCHBIIIKK CBEPXHOBOM,
CKOpee BCETO0, IPOM30LUIN MyTalluy, co3aaBiune TUIbI KpoBu A u B. Tunsl A u B oTHOCATCS K
JOMMHAHTHBIM F€HaM, TaK YTO OHH CTalIH 0oJiee pacIpOCTPAHEHHBIMH.

JlanHble, MOJTy4YeHHbIE YYEHBIMU, TOBOPST O TOM, UTO IpyIa KpoBu B nossunacs B Adpuke win
LenTpanpHoil A3uM, — 37€Chb KOJIMYECTBO JIOAEH C 3TOM Ipynmnold HENpPONOPLHOHAIBHO
BEJIMKO. B TO Bpems kak B ABCTpainiuu U AMEpUKax TaKUX JIIOJEd HEMHOIO, TaK YTO HE MOXOXKE,
YTO 3Ta Tpynmna KPOBH BO3HUKIA B ITHX JABYX MecTax. HekoTopble IN€HEeTMKH MNPUIUIH K
3aKIJIIOYEHUIO0, YTO TUN B sABnsercs 6ojee MOJIOIBIM TUIIOM KPOBH M TOSIBUICS OH HE mo3fHee 15
TBICSIY JIET Ha3aJ W paHee, 4yeM 45 Teicsd jeT Ha3aa. Ecim 3TOT Tak, TO 3TO pacupeleseHue
HACeJIEHUs 10 TUIIAM KpPOBHM Ka)KETCSl HE COOTBETCTBYIOIIMM THUIIOTE3€, MPEeaoaraiomen, 4ro
NepBbIe aMEPUKAHIIBl MPUIUTA W3 A3HH, TEPeis Mo «MOCTy» 3emid, ObIBIIEMY Ha MecTe
bepunrosa npommBa. Eciu onu cnenanm 3To, mojaei rpynnsl B B o6enx Amepukax ObUTO ObI
HamMHOro Oosbiie. Jlpyroii HaOOp TEHETHMUECKMX [AHHBIX YKa3blBaeT Ha a3MaTCKOE WIH
MOJIMHE3UHCKOE  TPOMCXOKJIEHHWE  KOPEHHBIX  aMepuKaHieB. B urore  ucCTHHHOE
MECTOHAXO0XKACHUE IPAPOJUHBI OCTAETCSl HEU3BECTHBIM. OJHAKO HE3aBHCHMO OT TOrO, OTKYyJa
«TpuIIen» B AMEPHUKY 3TOT THUIT KPOBH, €T0 MOSIBIICHNUE BbI3Bajla CBEpXHOBAsL.

TUIT KPOBHU N3 A3 1 AOPUKH

s xpoBU Tpynmnbsl A kapTuHa OoJiee CIOKHA, MOCKOJIBKY 3Ta TpyIa BeTpedaercs B EBpore,
Kanane n ABctpanuu. Tun A penko Bctpeuaercs B A3um u Amepuke. [lapagokcaibHo, HO €CTh
JTAHHBIE, YTO JIIOAM C 3TOM KPOBBIO MPHOBLUIN B AMEPUKY 3a/10JIT0 JI0 MosiBiIeHus B Hell Koym6a.

Moxer ObITh Takoe, 4YTO UWHAEWIB npuObuin u3 EBpomnbel? CormacHo COBPEeMEHHBIM
MPEICTABICHUSIM, ATa HJIes KaKeTcsl MajnoBeposiTHOM. I Tem He meHee, coriiacHO JleHHucy
Crandopny n3 CmuTcoHOBCKOro uHCTHTYyTa U bprocy bpaamu (2000-2002), cymiecTByroT
MHTPUTYIOIINE CBUACTEIHCTBA, CBSI3bIBAIOIINE TEXHOJIOTHIO 0OpaOOTKH KPEMHHUSI SMIOXU KIJIOBHC
C TEXHOJOTHEeH 00paboTKM KpeMHHs B VcnmaHuum B KOHIIE JIEAHUKOBOI'O IEPHOAA JIIOJIbMHU
comoTpe. B1o6aBok HaKOHEYHHUKH KJIOBHUC OYEHb HE MOX0XKM HA KPEMHHMEBbIE HAKOHEYHUKU U3
A3uM — MecTa NpearnoaaraéMoro NpoMCcX0XKIeHUs KOPEHHbIX aMmepukaHIeB. [1ocKkoibKy TUIIBI
KPOBH YKa3bIBaIOT Ha CBA3b ¢ EBpOMoii, BO3MOXXHO, OHA CyIllecTBOBaJIa Bo3M0XHO, HE a3uaThl, a
JIOOU COJIOTPE B JIEHCTBUTENBHOCTH OTKpbUIM HOBBIM CBET — WM 3TO CAENaId JpYrHe.
HenaBHuue uccnenoBaHust 4epernoB nepBbix xkuteneit KOxxHoN AMepuKH 3aCTaBiIsAIOT JymMaTh 00
uX a)pUKaHCKOM IPOUCXOXKICHHH.

I'PVIIIIA KPOBU O U3 AMEPUK

['pynna kpoBu 0 pacnpocTpaHeHa MMOBCEMECTHO, OHA BCTpEYaeTcs MOUYTH Y BCEX KOPEHHBIX
xuteneir FOxuHol u lenTpansHoit AMepHuku, U HaMHOTO Oosiee pacrpocTpaneHa B CeBepHOM
Amepuke, yeM B Asuum u Epome. Ecnum monum 3acensimm AMepukd U3 A3UM B KOHIE
JEAHUKOBOIO Tepuoja (mocie BO3HMKHOBeHUs rpynn A u B), To mnemena c rpymnmoit O
«3a0bUTNY 3aXBaTUTh ¢ cO00I1 MIeMeHa ¢ JPYTUMHU IPyIIaMHu KPOBH.

Eme onna cucrema pasnuueHus KpoBHU Oblja HCIOJIb30BAHA YYEHBIMH JUIS MOATBEPIKICHUU
TEOPUH TIPOUCXOXKJICHUS KOPEHHBIX CEBEPOAMEPUKAHIIEB. JTa CHCTEMa HA3bIBAECTCS peE3yc-
dakTop. AdpuKkaHITEl, €BpOIEHIIBI, HHIYCHI, aBCTPATHICKHE a0OPUTECHBI U MOJTUHE3UHITBI HMEIOT
OTpHUIATENbHBIN pe3yc-pakTop. XKXutenu bnmxaero Bocroka u KOpeHHbIE aMEPUKAHIIBI UMEIOT
MOJIOKUTENBHBIN pe3yc-pakTop. Ho monoxutenbHblil pe3yc-hakTop BCTpedaeTcsi y KOPEHHBIX



aMEpHUKaHIIEB Yalle, 4yeM y xurenerd bamxxero Bocroka, 4ro 3acTaBisieT 3aaymaThCs, KTO
MOJYYMJT 3TU TE€HBI NMEepBbIM MCX0asi TOJBKO M3 THUIIOB KPOBHU, MOXHO NMPUMTH K BBIBOJY, YTO
MEPBBIMU COBPEMEHHBIMHU JTFObMH ObLTA KOPEHHBIE aMEPHKAHIIbI!

I'EHETUYECKOE PA3JEJIEHUE KABKA3LEB 11 ASUATOB

CBepxHOBast MOXKET UMETH CBSI3b 110 KpailHEW Mepe ¢ IByMs pacaMi — a3MaTCKOM M KaBKa3CKOM
(kaBKa3CKOW pacoil Ha 3amaje WHOT/AA Ha3bIBAlOT eBpormeineB. — I[lpum. mepes.). B
uccienoannu, nposeneHHoM Heem (1982) u 'onrom ¢ momomaukamu (2002), npeacraBieHsb
TE€HETUYECKHUE CBUIECTENBCTBA, IMOKA3bIBAIOIINE, YTO 3TH JBE Pachl OTACIUIUCH APYr OT Apyra
npuMepHo 41 ThicA4yy JeT Hazaj, YTO O3HayaeT — MPOU30IUIA KaKas-TO OOJbINas MyTaIlHsl.
Bno0aBok mpuMepHO K 3TOMY BPEMEHH OTHOCSTCS CBHJETEIbCTBA TOTO, YTO KAXKIBIA WHIYC
najgeoyuTa (a3uarckas paca) MPOUCXOAUT OT OJHOM MaJeHbKOW TpYMIbl, OCTaBLIEHCA MOCIE
PE3KOT0 COKpAIEHUs HaceleHUsl. MHOrMe reHEeTUKH CXOIATCA Ha TOM, YTO BCE YEJIOBEYECTBO
NEPEKUIIO CUIIBHOE COKpallleHue yucieHHocTH B nepuoxa 70-30 teicsu seT Hazan. HekoTtopsie
yueHble MPHUMHCHIBAIOT ATO COKpALICHHE KOJIOCCAIbHOMY H3BEpKeHUI0 ToObl, — OrpoOMHOrO
BynkaHa B lOro-Bocrounoit A3un. HensBecTHast karacTpoda COKpaTHIIa YEIOBEUYECKYIO pacy B
necsaTh pa3. Torma kak 10 karacTpodsl Ha 3emiie KWW 10 KpalHEH Mepe OJWH MIJIITHOH
YEJIOBEK, TO IOCJIE HEE OCTAIIOCh HECKOJIBKO THICSY. Y YEHBIE I10JIaratoT, YTO KaK/IbIi 4€JI0OBEK Ha
3emJie SBISETCS MOTOMKOM OJHOM M3 HEOOJIBLIMX TPYII U3 YEIOBEYECKUX Map, KUBLUIMX B TO
BpeMs.

Mpl npeanaraeMm Jpyroe OOBSICHEHHE PE3KOr0 COKpAllleHUS HACeNeHUS — U3IyYeHHE OT
CBEPXHOBOH. YPOBEHb U3IYUEHHUS MPEBBILIAT CMEPTEIbHYIO 03y M BBI3BAI MAacCCOBYIO T'MOEIb
moneil. Hamo oTMeTuTh, YTO HMHTEHCHUBHOE U3JIy4YeHHE CIOCOOHO BBI3BATh 3HAUYUTEIHHBIC
MYTallM{, KOTOpbIE MOTYT MPOSBUTHCS B pa3HHIIE B LIBETE KOXH; Mbl HaOIIONaeM 3TO Y
a3MaTCKOM M KaBKa3CKOM pac.

B nenom panHHble, MoydeHHbIE 110 T€HAM M TUIIaM KPOBH, MOKA3bIBAIOT, uTO B A3uu u EBpore
IPOM30IIUI0 HAMHOTO OOJIbIlle MyTauuii npuMepHo 41 Teicsady jeT Ha3al. BeiOpoc paauamuu ot
CBEPXHOBOM MPOAOIKAJICS TOJBKO HECKOJIBKO CEKYHJ, TaK YTO OOJbllasi €e 4YacTh MPHUIILIACch Ha
Ty CTOPOHY IUIAHEThI, KOTOpasi ObUIa oOpalieHa K CBEPXHOBOH BO BpeMs IPUXOJa H3JIy4CHHS.
['eHeTHUecKue CBUIIETEILCTBA TOBOPAT, YTO CBEPXHOBAS 3aTpOHYJa, 0 OojbIineit yactu, FOro-
Bocrounyro Asuio u ABcTpanuio. Vi3MeHeHHsI B T€HaX MOTJIHM OBITh NMPOCTO COBIAJCHHUEM, H
TpeOyIOTCSl JTOTIOJHUTENbHBIE CBUICTENBCTBA, YTOOBI ATO OINPEAETUTh, IMOCTOIbKY TOYHAs
JATUPOBKA T€HETUYECKUX M3MEHEHUM Bce ellle ocTaeTcs mnoj BonpocoM Ho erie pa3 otmeTum ux
BO3MOXKHYIO CBSI3b CO BCIIBIIIKOW CBEpPXHOBOM 41 ThICSYy JIET TOMY Ha3a.

JIIOU C bOJIbIINM MO3T'OM

Y4eHble 0OHAPYKHUIIU, YTO pa3Mep YEITOBEUYECKOTO0 MO3ra OIMpelesieTcss HECKOTbKUMH T€HAMH.
W3BecTHO, YTO KOrjJa 3TH TeHbl pabOTalOT HENPaBUIbHO, POXKIAIOTCA JAETH C CUIBHO
YMEHBIIEHHBIM MO3TOM. OJTa O0olle3Hb Ha3biBaeTcs MuKpouedanueil. M3ydas pasHumy B
TEHETUYECKUX OCOOCHHOCTAX pa3HBIX HApPOAOB, DBaHC M ero momoutHuku (2005) HemaBHO
cAenanu HaOMIOACHHUE, YTO OJMH U3 KITIOYEBBIX T€HOB, HA3bIBAEMBI MUKpOIIeP AN, MyTHUPOBAII
npuMepHo 37 ThICAY JIET Ha3aj, OTYETO JIOIU CTAU POXKAATHCS ¢ O0nbIIMM MO3roM B Hamm
JTHU pa3Mep MO3Tra He CBS3aH C HHTEIUIEKTOM; MHOTHE KUBOTHBIC U JIIOJU C HEOOIBIIUM MO3TOM
BecbMa YMHBL. HOo Myramus Moriia 1aTh HEKOTOpPble OCOObIE NMPEUMYIIECTBA TE€M, KTO HMe
0O0JIBIION MO3T; B IPOTUBHOM Clly4yae B HAIllM JHHU OOJIIIMHCTBO JIFOJIeH HEe UMeNn Obl OOJIBIIOH
MO3r, DBaHC M €ro KOMaHJa 3aMeTUJIM, YTO BO BpeMEHa MYyTalluU MOSIBUINCh UCKYCCTBA, B TOM
YyHuclie My3blKa, M pa3BHTas CHUCTEMa TPOM3BOACTBA OPYIAUM Tpyda. ITO 3acTaBIISET
IpeoiaraTb CBsi3b MEX/1y BO3HUKHOBEHHEM HOBBIX CIOCOOHOCTEH ueroBeKa M YBEIHMUEHUEM



ero mosra. Torma momydaercs, 4TO OrpOMHAasi BCHBIIIKA B HeOE NpuBENIa K TOSBICHHUIO
MEIEpHOM KUBOIKMCH, a MIOTOM U K Ipou3BefeHni0 BuncenTa Ban ['ora «3Be3gHas HOUB»? DTO
OHa MOPOJMIA KaK co3aanue (et u3 xkocreil, Tak u «Jlepsaryio cumbonuio» berxosena? Eciu
3TO TaK, TO BCE HAYAJIOCh C MOPA3UTEILHOTO HEOECHOTO «IIIOY», Tpou3omieamero 41 Teicsady JieT
Ha3aj.

MCYE3HOBEHUE )XUBOTHBIX 13-3A CBEPXHOBOU

[IpumepHO B TO k€ camoe BpeMsi MPOU30ILI0 MAaCCOBOE MCUYE3HOBEHHE OOJIBIINX JKUBOTHBIX B
ABctpanuu u Boctounoit Asum. [Ipupydenne cobaku, mOXoke, MPOU3OIIO B 3TO KE BPEMS B
Bocrounoit A3uu. UccnegoBanust HACEKOMBIX TTOKa3bIBAIOT, 4TO B BocTouHOM AHrNnu B nepuon
43—41 TeicSA4y JIET Ha3aJ MOroJla BHE3AMHO CTaJla HAMHOTO TEIIee, HO 3aTEM PE3KO MOXO0JI01a]I0
U BJIQXKHOCTh CHJIBHO YMEHBIIMJIACh. JTHU KIMMATUYECKUE U3MEHEHUS! COBMAJIA C IMOSBICHUEM
CBEPXHOBOW.

CBI/II[GTGJII:CTBa TOBOPAT, UTO BCIIbIIIIKA CBerHOBOﬁ 4 TBICAYH JIET Has3aj 6BIJ'Ia BHUJHA HEC TOJIBKO
B HeOecax Han Asmeit u ABcTpanuelt, Ho Takke yacTuuHo Haja EBponoit u Adpukoii. bomsinoe
KOJIMYECTBO JIIOJICH U KUBOTHBIX, 110 BCEH BUIIMMOCTH, ObLTIO YOUTO MITU MOTEPSIIO CIIOCOOHOCTH
K PEMpOIyKIMHU U3-3a paJualui. Y BBDKHMBIIUX JIIOJEH T'€HbI IPETepIean MyTalluu, MOCIe Yero
paclpoOCTpaHWINCh CpPEeld HacelleHWs OOJbIIeld YacTH MHpa, HO HE 3aTPOHYIHM CaMbIe
OoTAaJeHHbIe rpynnbl HaceneHus B FOxHoW AmMepuke, KOTopas BO BpeMs B3pbIBa CBEPXHOBOM
Haxoaujachb Ha HpOTHBOHOJ’IO)KHOfI CTOPOHC IIJIAHCTHI.

[NHOUCK «I'EHETUYECKOI'O AJIAMA»

I'eHeTHKH MOTYT TPOCIHEAUTH PAa3BUTHUE T'€HOB M IPU TOMOIIM CIO0XHOI Habopa MapKepoB
OLICHUTh MPHUMEPHBIA BO3pPACT pPa3UYHBIX Tpynn jwojed. [Ipm 3ToM OHM HM3ydaroT Jroaeu
Pa3sHOro 1moJia, MOCKOJIbKY MYXKYHWHBI WU KCHIIMHBI HMCIOT HCCKOJIBKO OTJIIMYHBIC TI'CHBI. Ha
MNPOTSKEHUHM TOCIEIHUX HECKOJIbKUX COTEH ThICSY JIET TEeHETHYECKHIl COCTaB MY)KUUH U
JKCHIONUH CMCHUJIICA U, MUCIIOJIb3yd YaCTOTY MYTaLII/II\/'I PA3JIMYHBIX HAPOAOB, Mbl MOXKEM
OTpeAeNUTh BO3PACT ITUX U3MEHEHUH.

Cornacno C. Yamicy (2004), omna myTaius B My>KCKOM T'eHe, Ha3biBaeMass M89, mosiBiIach B
Npake 50—40 Tricsy et Hazad. [loToMku 3TOro yenoBeka pa3onuIuCh MO CBETY, U €ro I'eHbl €CTh
ceifuac moutu y Kaxporo B EBpome m Ha bimxnem Boctoke, y OOnbIIMHCTBAa a3uaToB U
KOPEHHBIX aMEepUKaHIIeB. DTOT (PaKT FrOBOPUT B MOJIb3Y a3MATCKOTO MPOUCXOKACHUS KOPEHHBIX
aMEpUKAHIICB,

lpyras cepbe3Has MyTalusi, KOTOpas HBbIHE HAOMIOJaeTcss TOYTH Yy KaXKJIOro Hallero
COBPEMEHHHMKA Ha IUTAHETE, NPOU30IJIa Yy YeJOBEKa, KOTOPOTO Yy4YeHbIE HAa3bIBAIOT
«reHetnuecknuM Anamomy». Mcnomb3yst KOMIBIOTEPHOE MOJIETMPOBAHUE, OHHU MPUIILIU K BHIBOJY,
yTo «renetudeckuii Agam» xuil 100—40 teicsu set Ha3zan. HekoTopble ydeHble moiarator, TO
9Ta nata HaxomuTcs Ommxke ko Bpemenu 100 Thicsu JeT Ha3aa, HO eciu oHa Omu3ka k 40
THICSTYaM JIET Ha3a/l, TO «T€HETUYECKU A1am» OBLI )KMB BO BPEMSI BCITBIIIIKA CBEPXHOBOM.

[IpuBeneHHbIE 1AaThl HOCSAT JUIIb NPHUOIU3UTENBHBIN XapaKTep, MOCKOIbKY CKOPOCTh MYTAIlHid
MOJKET OBITh OIIEHEHA TOJBKO MPHUOIU3UTENBHO; MBI CUUTAEM, YTO OHU OTHOCSTCSI KO BPEMEHU
41 teicsiuy ner Hazan. [IpoGiema 3akitoyaeTcs B TOM, YTO TEHETHKH CYHTAIOT CKOPOCTb
MyTallMil MOCTOSSHHOM, HO OHU HE YYMTHIBAIOT PaJvalldi0 OT CBEPXHOBOM, BCHBIXHYBIIEH 41
TBICAYY JIET Ha3ald. DTOT MOIIHBIA BBIOPOC paaualli PE3KO YBETUYMUI CKOPOCTh MYTaIlUil.
Takum oOpa3zoM, eciiu TeHETUKHA CUUTAIOT, YTO MacCOBOE BHIMUPAHHUE OTHOCHUTCS KO BpeMeHH 70
THICSIY JIET Hasajll, TO, CKOpee BCero, UCTHHHas nata Omu3ka Kk 41 Thicsdye JEeT A0 HaIero



BpeMeHM. Ecim 3TOT Tak, TO «reHeTH4ecKuil Azam» M MaccOBOE BBIMHUPAHME, HA3bIBAEMOE
YUEHBIMH «TOPJIBIIIKO OyTBUIKM», MOTJIM MPOMU30HTH TOYHO BO BpeMs, Korjga B HeOecax Haj
A3sueil 1 ABcTpanuel BCIbIXHYJIa CBEPXHOBAsL.

ITocne nmepBoHAYaNBbHOM BCHBIIIKM CBEPXHOBOW M IOCIEAYIOIIETO MCYE3HOBEHUS ITOU SPKOM
3B€3/Ibl HA 3€MJI€ CHOBAa yCTAaHOBWJICA MOKOW, HO MHUp M3MeHuJcda. Jlaxe mpu Tom, 4TO 3Be3fa
UCYe3Jia, €€ MOCIEACTBUS OCTAJIMCh; BCIBIIIKA CUJIBHO U3MEHWIA U JIIOJEH, U KUBOTHBIX. OHa
HE3aMETHO U3MEHMJIA COCTAaB KPOBH YEJIOBEKA U BbI3BAJIA MOSIBJICHUE YIUBUTEIBHBIX TBOPUECKHUX
CHOCOOHOCTEHM, KOTOpBIE MO3BOJIMIIM YEIOBEKY NMPOWTH MYTh OT CO3/aHUS HOBBIX KONHMH IS
OXOTbI HA MAMOHTOB JI0 3amycka pakeT Ha JIyHy.

BbDKHMBIIME: COBAKHU N3 INIEMEHU OJUKUBBA

[Tockonbky mroau U co0akd >XUBYT BMecTe OOJbIIOE BpeMs, 00 HMX B3aWMOOTHOIICHHUSX
CIIOKHMJIOCH MHOTO JIeTeHA. B nerense, npuHaaiexamieii KOpCHHOMY aMEpUKAaHCKOMY IIJIEMEHH
0JkMOBa, TOBECTBYETCSI O TOM, KakK JIaJIMJIM YeIOBeK U cobaka JlereHaa OTHOCUTCS KO BPEMEHH
HPUPOTHON KaTacTpo(dbl M ONMHMCHIBACT HEUTO ITOXOXKEE HA U3ITyUYCHHE CBEPXHOBOI M BHIOPOC €10
BEIIIECTBA B 3¢MHYIO aTMOcdepy. ITO COBMAIACT ¢ MPUPYUCHUEM COOAKH, KOTOPOE, KaK CUUTAIOT
y4eHble, mpou30onuio rae-to 41—-13 Teicay neT Hazas.

[TepBbie cobaku u TPYIHBINA BEIOOP

B craponaBHue BpeMeHa JIFOAM ¥ )KUBOTHBIC KU B TapMOHHH. Bee ObIIO XOpOIIIo 10 TOTO JIHS,
KaK OJHAXJbl 3eMJisi HEe Hayala CUIBHO TPACTUCh. OT ATOW TPSACKU MYXKHUHBI U SKCHIIHMHBI
najiaJiv Ha 3€MJTIO, a B JIECY BaJWJINCh JICPEBbSI.

Korna ogna napa B cTpaxe ynana Ha 3eMII0, IIepe IIEH ¢ TPECKOM MONOoJI3ja TPEeLHa, KoTopas
NPOTSAHYJIACh OT TOPU30OHTA 10 TOPU30HTA. M3 TpemMHBI UM B JIMIO MOAYJIN TOPSYUNA BETep U
IIECOK.

TpemnHa cTaHOBWJIACh BCE IIHpPE, W MEPBBIA YEJOBEK MOKa3ajl Ha JPYIryl0 CTOPOHY
pacmmpstomerics nponactu: «l[locmorpu! Tam!» — kpukHyn oH cBoeit noapyre. Jlomaau, cKoT,
OCJIbI, OJICHH, CIIOHBI, COOaKU U BCE APYIHe >KUBOTHBIC YIUIM MO JAPYTYIO CTOPOHY TPELIMHBIL.
[Tapa ocranach B OJUHOUYECTBE HA CBOEH CTOPOHE IMPOMACTH.

[Toxa My>XHUHA U JKEHIIMHA HAa0JII0/1aJH, )KUBOTHBIE TIOBEPHYJIUCH OJIMH 33 JPYTUM U OpPOCHIIHCH
B JIeC, YTOOBI yOexaThb OT yBEJIMYMBAIOUIETocs paznoma. [Ipomuio coBceM HEMHOTO BPEMEHH, U
BCE HCYe3J10, KpoMe JABYX cobak — KoOens M Cyku. B cTpaxe mepen OrpOMHBIM KaHBOHOM
co0aKky TMOHa4yally YCTaBHJIMCh Ha HEro, 3aTeM IIOCMOTpENIH Ha JIo/eH, a IMOTOM CHOBa
MOCMOTpENHU Ha KaHbOH. OHU XOTenu 6exKaTh, MOA0OHO OCTABHBIM KUBOTHBIM, HO IPEIaHHOCTh
JFO/ISIM 3aCTaBHJIA UX KOJIEOAThCSI.

B koHIle KOHIIOB c00aku MOA0EXkalnu K pazioMy M, MPUJIOKHB BCE CBOMU CHJIbI, MPBITHYIN
BbICOKO BBepX. Cyka MmpHU3eMIImIach Ha IpYroil CTOpoHe, HO Y KoOesst ObLTH CIUIIKOM KOPOTKHE
Janbl ¥ OH TMOBHMC Ha MEpPEAHMX Jianax, COCKalb3biBas ¢ Kpas. bpocuBmich Brepesa, 4eaoBeK
CXBaTWJI co0aKy 3a IICI0 U BBITAIINI HaBEPX.

[Tocne 3TOrO, CBSI3aHHBIE COBMECTHON MPETAaHHOCTHIO, JIFOU U COOAKHU JKUIM BMECTE B TIOJTHOM
nocratke. MHOTo pa3 JIto[u cracaiy *HU3Hb c00aK, HO HE pexe co0aky cracayiy KU3HU MY>KHUH
u skeHnH. Co0aku JaBHO CHAENald BBIOOP TMOCTOSIHHO HAXOAWTHCS C YETOBEKOM, U ATO
0Ka3aJI0Ch MOJIE3HO U IS cO0aK, v JUIsl JII0IeH.



[Tepeckazano no Typcony, 1996 1.
UTO I[TOKA3AJIO TO CBUJAETEJILCTBO

VYyensle mnpennonararoT, 4yro B mnepuoy 3045 Teicsau JeT Haszal, BO BPEMs BO3AEHCTBUS
CBEPXHOBOM, IPOU30LILIN CIEAYIOINE COOBITHS:

* BHe3anHO TTOSBUIIMCH KPpOMAaHBbOHIIBI; IMOYTH BO BCCX OTHOMICHUAX OHU ObLTH HOI[OGHBI
COBpPEMEHHBIM JIIOJAM,

* Heannepranen, Tak  Ha3blBa€MbId  MEMIEPHBIM  YEJIOBEK, Hayal  Hc4Ye3aTh WM
aCCI/IMI/IJII/IpOBaTBC}I.

* Hamwm nipeaxu nmpupyydmiIn cepbix BOJKOB U CHENAIM U3 HUX OJIOMAIIHEHHYIO co0aky, cKopee
Bcero, B FOro-Bocrounoit A3znm.

* BHe3anmHO MNOSBUJIOCH HCKYCCTBO KaK MPU3HAK BO3HMKHOBEHHUSI y YEJIIOBEKAa TBOPYECKUX
CIIOCOOHOCTEH; Ha CTeHaX MHOTHUX TMellep MOKHO BUAETh U300paKEeHUSI.

* HexoTopble yueHbIe MoJIararoT, 9YTO CJI0XKHAsI pedb MOsSBUIACh BO BpEMEHA CBEPXHOBOM.
* YenoBeueckuii MO3T cTall OOJIBIIE TIO pa3MepaM M CIIOCOOHBIM Ha 00Jiee CII0’KHOE MBIIIIJICHHUE.

* [Ipon3onuio MaccoBOE€ COKpallleHWe KOJIWYECTBA JKUBBIX CYIIECTB, TJIABHBIM 00pa3oM B
ABCTpanuu, KOTopas oKa3ajaach OOpaIIeHHONW K U3Ty4YE€HHUIO CBEPXHOBOM.

Tenepr maBaiiTe B3MJISTHEM Ha TO, YTO MPOU3OILIO ¢ 3eMIIeH, Korja BRIOPOIIEHHOE CBEPXHOBOM
BEILECTBO CTOJIKHYJIOCH C 3eMJiel U OCTalIbHON 4acThio COJTHEYHOM CHUCTEMBI.

24. CronkaoBeuue ¢ CoIHEUHO CUCTEMOMI

BOITPOC: Ecnu BeIOpOC CBEpXHOBOI IMoMai B 3eMITio, moaeicTBoBaio au 3To Ha ConHie, JIyHy
U IpyTHUE IJIAHETHI?

Ecnu mporiecchl, BbI3BAHHBIE BCIBIIIKONM CBEPXHOBOM, MPOUCXOIUIM HMMEHHO TaK, KaK Mbl
noJjlaraéM, Mbl JOJDKHBI BHJAETh CBHUJAETEILCTBA ATOro rae-HuOynp B mpeaenax CosHeyHOU
cuctembl. K cdacTelo, acTpOHaBTHI KOCMHYECKHX Kopabied «AmouioH» coOpanu Ha JlyHe
00JbIIOE KOJIMYECTBO KaMHEH W 00paslioB MOPOAbI, KOTOpPHIE MOXHO TPOAHATU3UPOBATH,
OBITAACh y3HATH MOApoOHOCTH 00 3THx coObiTHsX. ['epbepr 3yk, yuenwsii u3s HACA B
Kocmuueckom nientpe [[xoHcoHa B XbIOCTOHE, HAIE] CBHUJIECTEIHCTBA HEJABHETO BO3PACTaHUS
KOJIMYECTBA CJIEJOB KOCMHYECKMX JIyuyell B KaMHSX, JocTaBieHHbIX ¢ Jlynel. Ha wnmn 24.1
TycTOTa CJIE0B KOCMHYECKHX Jiyded ¢ JumHOM B 10 MHKpOH Hu300pakeHa Ha rpaduke B
3aBUCHMOCTH OT BO3pacTa JTyHHOU IMOPOJIbI.



CAEAH KOCMHMECKRX A}"‘lﬁﬁ
Ha Ayne

}  cosbiTHE S

g

Koauuecteo caepon (10f 3a cum?)

Foart A0 namero spemenn

Wnn. 24.1. KonnyecTBo cie0B KOCMUYecKHX Jiydeit Ha JIyHe 3a mocnieHue 16 thicsty jiet. OHo npuMepHo B 20 pa3 Bbiie BoBpeMs «COOBITHSY.

Jannsie u3 3yka (1980)

Hamuoro 6osbiie ciie1oB KOCMHYECKUX JIy4ei HaliIeHO B MUKpOKpaTepax 0oJiee CTapbIX MOpo,
YTO 3acTaBiisieT MpearnoJiararb, YTO BEJIUYMHA KOCMUYECKOTO H3JIy4YeHHUS B MPOLUIOM ObLia
uHTeHCHBHEH. OcoOeHHO OoubiIoi moaseM Habmromaercs 16—12 TeicSd JeT Ha3aa, BO BpeMs
IPUXO0/la BOJHBI BBIOPOIIEHHOTO CBEPXHOBOM BellecTBa 3yK IOJIaraeT, YTO A3TH CIEObl —
CJIEJICTBUE MACCUBHBIX BBIOpOcOB Ha COIIHIIE, XOTs aHAJOTHUYHBIE CJIEbI MOXKET OCTaBUTh U
CBEpPXHOBAsI.

Tak 49TO XK€ TPOUCXOIMIIO Ha camoM Jene? Bo3MOXHO, BEpHBI 00€ TUIOTE3bI, MOCKOJBKY
BBIOPOC CBEPXHOBOH MOI' TIPHBECTH K TIOBBIIICHHIO akTUBHOCTH CoOJHIIA, BBI3BaB
HpOI[OJ'DKHTG.HBHBIﬁ nepno;[ BCIIBIIIICK. 3TO HpeI[HO.HO)KCHI/IC COBIIAAacT C BBIBOAAMU Aana " cro
KOJUIeT, HWcclenoBaBmux o6pasibel apaa (GISP2). DTu  ydeHwsle HaANUM CBUIETEIHCTBA
BHC3AITHOI'O pe31<0r0 YBGJ'II/I‘-IGHI/ISI COHHG‘-IHOﬁ AKTHUBHOCTU. KOHOCC&HBHBIﬁ pOCT COJIHCUHBIX
YaCTHII OTPULIATEIBHO CKA3aJICs Ha KU3HH Ha 3eMIIe.

Tabmuma Ha wwi. 24.2 MOKa3bIBaeT JJaHHBIE OTHOCHUTEIBHO CIIEJIOB YaCTUIl W KpaTepos,
NOJy4eHHbIe 10 00pa3iaM JIyHHBIX mopoJ Bo BTopoMm cronbie yka3zaH BO3pacT Kparepa s
KaX/I0r0 KaMHSl C MOBEpXHOCTH JIyHBI; 3TH JaHHbIE NOJy4eHbl Ojaronaps «AIOJUIOHaAM» U
«Ckaitm6». B Tperbem cronbue mpuBeIeH BO3PAaCT TPEKOB KOCMHUYECKHX JIydeid, KOTOphIE
IIOTIaJaJIM HAa TOBEPXHOCTh KaMHEH; JI ONPEIEIICHUS 3TOI0 BPEMEHH UCIIOJIB30BAIIMCH TPEKH Ha
cnytHuke «CypBeiiop-3». JlaHHBIE ueTBepTOro CTOJNONA TMOJIyYeHBl IO KOJIUYECTBY
BO3HMKAIONIET0 B KocMoce m3oTona “°Al Ha MOBEpXHOCTH KaMHEH; OHO OMPEENsIoch MyTeM



CpaBHEHUS C CETOMHAIIHUM YPOBHEM IIPOAYKIIUU DTOr0 JJIEMEHTA, ¢ YYE€TOM BPEMEHH pacliaja.
ANIOMUHUI-26 TPOU3BOAUTCA KOCMHYECKMMM JydaMH, TaK 4YTO €ro BO3PACT OMNPEAeIIsICs
MPUMEPHO TaK ke, KaKk W Bo3pacT KpaTtepoB. OOa Bo3pacTa oKa3alarch HAMHOTO OOJbIIE, YeM
«BO3pacCT KpaTepoB», a 3HAYMT, OOJIbIIIE KOCMHYECKUX JIydell OOoMOapaupoBalii 3TH KaMHU B
MPOIIIOM, YEM B HACTOSIIIEE BPEMSI.

| Kamun 1. Bospacr| Z Bospact | 3. Bospact | Ormo- * Basee

¢ Aynn KpaTepos “Al rpexos | menus [ crapoe
‘ 2xl MIAYYEHHE
12054 | 2650 | 175000 | -150000 | 66 X
| 15205 15300 80 000 ~100 000 v Aa !
60015 | 20000 | 150000 | - 175 | Aa
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Wnn. 24.2. CpaBHeHHE BO3PAacTOB KPaTepOB, KOCMUYECKUX JIydel, konndecTBa Al B IyHHBIX KaMHSX. Bce mokassiBaeT Oosbliee KOIUIECTBO

KOCMHUECKOro u3iydeHus B rnpouuiom. lanusie or HACA

KpoMe Toro, mpoaynupyemslii B kocMoce n30Tonm “*Ni ObIT TakKe HAiijieH B KOHIEHTPAIUU
BBIIIIE OXKUJAeMOM BOJIHM3M MOBEPXHOCTH 00pa3IOB, YTO IMOATBEPXKAAET OOJIBIIOE KOJIUYECTBO
KOCMHYECKMX Jydeil B mpomuioMm M, Hakonen, 3yK ONpenenui, yuro KoHueHTpamus “C Ha
noBepxHocTu JIyHBI B TpH pa3a MpEBBIMIAECT OXKUAAaeMOe KOiIMuecTBO. OCHOBBIBAACh Ha BCEX
9TUX CBUJETENbCTBAX, OH CHAENal 3aKIIOYEHUE, YTO 3HAYUTENbHBIH POCT HMHTEHCUBHOCTU
KOCMUYECKHX JIydell mpou3somien B nociaeaHue 20 ThICSY JIET, XOTSA OH HE YBEPEH B TOUHOCTHU
JaThl U CKJIOHSAETCS K TOMY, YTO OHA MOKET OTHOCUTHCS M K O0Jiee yIaJeHHOMY OT Hac IMEePUOTY.
MpI1 nosiaraeM, 4TO BCE HOBEHIIME CBHUJIETEIBCTBA MO3BOJISIOT OTHECTH 3Ty JaTy K 41 Teicaue
JIET 10 HAIIerO BPEMEHHU.

[To3nHee, ucnonap3ysi U30TOMHYIO TexXHONoruto, Tum Jlxamn u3 YHuBepcutrera ApU30HBI U €T0
KoJuteru Oosiee THIATENTBHO MCCIIEIOBAIU M30TOMBI KOCMHUYECKOTO MPOUCXOXKIEHUS Ha JTYHHBIX
kaMmHsX. OHU coobupm: «3a nocneanue 20 ThICSY JIET MPOU30IUIO He 0oJiee OAHOTO COOBITHS,
NpU KOTOPOM HMHTEHCHBHOCTH OblTa Obl Gombmie 5 x 10'° mporonos/cm?». Jlns cpaBHEHHS —
COBpPEMEHHBIE KOCMHYECKHE JIyUl UMEIOT ILIOTHOCTh IIPUMEPHO 1 MPOTOH Ha cM? B CEKYH/Ly, TaK
yT0 «COOBITHEY MOPOJIUIIO CTOJIBKO K€ KOCMHUYECKUX JIYYEH, CKOJIBKO BO3HHUKAIO 3a 170 ThICSY
ner! Ecin BcmoMHUM TO, yTO Ipousouuio 40 TeICS4Y JE€T Ha3zal, TO IPUMEpPHO 15 TeicAd JieT
Ha3aJ| HEMPEMEHHO JOJKeH ObLI BO3HUKHYTHh M30BITOK KOCMMUYECKUX JIydel, JOCTATOUHBIN AJis
TOTO, 4TOOBI OoJiee YyeM B 2 pa3a YBEIMYUTh KOJIWYECTBO paauoyriepona. Cienyer 3aMeTHTh,
yTo KoMaHAa JI)kajmia oTHeclnach K €ro 3akJIOYeHHIO HeraTuBHO. bosee paHHHE 3aKirO4eHUS
3yKa TakXe HE MOJIYYWIH MOJOKUTEIbHOTO OTKJIMKA. Y MHOTMX HCCJENI0BaTeNel HE BCTPEUaeT
MOHUMAaHUA ujiess OJIM3KOro K HaM MO BPEMEHHU BO3pPACTaHMs KOJIMYECTBA KOCMUUYECKUX JIy4ew,
MOCKONIBKY 3TOT ()EHOMEH MOXKET OBITh OOBSCHEH TOJBKO BCHBIIIKOW TMOOIU30CTH OT
CBEPXHOBOW.

JPEBHUE JIVHHBIE COEPHI (LTAPHUKN)

Tumotu Kamnep u Puuapn Mannep u3 Yuuepcutera Kanmudopuun, bepxiu, ananuzuposanu
JTyHHBbIE c(hepbl, UCIONb3Ys JATUPOBKY MO KaJIMIO U aproHy. OTu cepsl MOSBUINCH HA JIyHHOU
MIOBEPXHOCTU OT CTOJIKHOBEHHMS C METCOPHTaMU M pPa3JIeTENIMCh Ha OOJBIIOE PACCTOSHHE.
Bo3spact kaxnol cdepbl MOXKET CIyXKHTb U OIpPENeIEHUs] BO3pacTa IOPOJMBILEIO €€
cronkHoBeHUs. Wmn. 24.3 moxa3piBaeT JIyHHBIE CQepbl, CTpYNIHPOBAHHBIE IO BO3PACTY.
KonndyecTBO CTOMKHOBEHHMI OBLJIO MOBOJBHO Malio 3 MWUIMapAa JIET Ha3ald ¥ 3aMETHO
yYMEHbIIAI0Ch 10 BpeMeHH npumepHO 400 ThICSY MWIIMOHOB JIET Ha3aJ, KOIZa BHE3AIHO



BO3pOCJI0. DTO BO3pACTAHHE YKCIIA CTOJIKHOBEHHUI XOPOIIO COBMAAAET ¢ OOJNBITUM BEIMUPAHUEM
BHI0B Ha 3emuie mpuMepHO 440 MUJJTMOHOB JIET Ha3a/l.
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Wnn. 24.3. YpoBeus cdep Ha noBepxHocTH JIyHEI 3a mocnenHue 4,5 MAIIHAPIOB JIeT.

Jannsle no Kamepy (2000), Ha miutroctpanyy 4

Camoe ke pe3Koe BO3pacTaHUE COOTBETCTBYET BPEMEHM MCYE3HOBEHHUS JMHO3aBpOB 65
MUJUTMOHOB JIET Ha3ald, U OHO MPOJOJDKAETCS MO CeW JIeHb, MPUYEM €r0 YpOBEHb — CaMbId
BBICOKMH 3a mocieaHue 3 muumapaa jer. ScHo, yto 3emust u JlyHa B HegaBHME BpeMeEH
IpeTepIeNd Cepbe3HOE HUCHBbITaHHE OOMOapAMpPOBKOW MeTeopuTaMu M Komeramu. OO 3TOM
roBOpsAT wuccienoBaHuss Mariepa. Her aOComOTHO HHKAakuX CBUACTENBCTB, YTO JTa
OoMOapIupoBKa 3aBEPIIUTCS; HAOOOPOT, BCE TOBOPUT O TOM, YTO OHA MPOOTIKHUTCSL.

PAZIMOAKTHUBHBIE ITATHA (I'OPAYME YUACTKUN)

MHOro MarHMTHBIX YaCTHI[ OIOXHU KJIOBHC HMEIOT HEOOBIYHO BBICOKOE COJEp)KaHUE
PaAMOAKTUBHBIX TOpHUA, ypaHa U Kanusa-40, Tak 4TO HaM ClEAyeT M3yYHUThb UX Ha IPEIMET
COOTBETCTBUS Halei Teopuu. M mepBoit 0cTaHOBKOM Ha IyTH 3TOTO UccieaoBanus Oyaer JIyHa,

HACA BeiBenma Ha opbOuty cnytHuk «KinementuHa» B 1994 romy, a cmnytHuk «JlyHap
[ocniektop» 6 1994 oGomen JIyny B 1998 romy; o6a OHM MMENIH AETEKTOPHI raMMa-lyuei,
CIIOCOOHBIE HM3MEPUTh YPOBHU PaIUOAKTUBHBIX HM30TONOB TOpuA-232 u kamusi-40 Ha
noBepxHocTu JlyHbl. OHU pacnpenieneHbl TOIbKO Ha Omkaiiieil cropone JIyHsl; Ha 0oOpaTHOM



CTOpPOHE 000UX JIEMEHTOB MaJIO. 3aMeThTE, UTO pacHpe/ieieHne 00Jiee TEMHBIX «TOPSIIUX MECTH
U1t 000MX HM30TOMOB TIOYTH HIEHTUYHO, U 00a pacrojoxkeHbl B CeBepHOM TMOJyIIApUH, B
KOJIbIIE C TPYOBIMU T'PAaHUIIAMH BOKPYT OOJBIIOrO, MOXOKET0 Ha 03epO Kparepa Moj| Ha3BaHUE
Mope Jloxeid.

JlyHHBIE KAMHM U3 PallOHOB C BBICOKMM COJEPKAHMEM TOPHUS M KalHus HAa3bIBAIOTCS KaMHSIMHU
KREEP, nockonbky xanuii 0003Hauaercs OykBoii K, penkozeMenbHbIe 371€MEHTHI 0-aHTITHHCKH
— rare earth elements (REE), a dochop ob6o3nauaercss OykBoit P. B 00BIUHBIX yCIIOBUSX 3TH
AJIEMEHTHI peaKo HaxoasaT BMecTe. Tem He MeHee kamuau Tra KREEP Obiin Ha MHOTHX MecTax
PACKOIIOK 3I0XH KJIOBUC, MHOTO UX U Ha JlyHe. [To3qHee Mbl K HUM e1ie BEpHEMCS.

PacrionokeHne 3THX «TOpsSYUX MECT» HE MOXKET OBbITh ciydaiHbIM. «bbramii rmasz» nHa Jlyne
ABJISACTCA CAUHCTBECHHBIM paﬁOHOM C BBICOKOM KOHLI@HTp&LIHCfI PaAOAKTUBHBIX KaJIMA U TOPHAL.
HekoTtopsie ucciemoBaTenu mpeanoiaraloT, 9YTo KakoH-T0 HEOOBIYHBIN T€0JIOTHYECKUMA TTPOIIece
IIOMCCTHUII OITHU 3JICMCHTHI HE I‘,Z[@-HI/IGyI[I:, a UMCHHO Ha 3ITOH HCGOHBIHOﬁ qacTu .HyHBI, II0CJIC
Yero nocieAyroliee CTOJKHOBEHUE pa3dpocalio UX MO BCEe MOBEPXHOCTH. MOXeET ObITh 3TO U
BCPHO, HO HaM NPUXOJUT MBICJIb, YTO 3THU IATHA NOABUJIMCH B CCBECPHOM MOJYyHIApHUU .HYHBI BO
BpeMsi BhIOpOca BellecTBa CBEpXHOBOW. MBI HE MOXEM CKa3zaTh IO 3TOMY IOBOJY HHYETrO
OMpCACIICHHOI'0, MOCKOJIbKY CBHUACTCIILCTB Y HAC HEAOCTATOYHO, HO HOJIy‘-IGHHBIfI OTBCT PCIINII
OBl MHOTHE BOMNPOCHL. A TOKa JEP>KUTE B yME 3TO YHUKAJIbHOE «Tropsiyee MECTO» B CEBEPHOM
nonycdepe, MOCKOIBKY I YBUIUM, UTO MATHA MOSIBATCS B COTHEYHON CHUCTEME eIlle TPH pasa.

PAJIMOAKTHUBHBI MAPC

Ha Mapce Obutn TOXKE cHeNaHbl aHAIW3bl HAa PAJUOAKTHUBHBIC KalUW M TOPHM, C IMTOMOIIBIO
CIEKTPOMETpa TaMMa-lIyded, 3amyleHHoro Ha cnyTtHuke «Opucceit» B 2001 rony. beuio
0OHapyXeHO cojepkanue Kanus-40, KOTOPBIA, BMECTE C TOPHEM, TOSIBUJICS B OYEHb OOJBIIHMX
KOJIMYECTBAX B CEBEPHOM IOJYIIAPUHU, COBEPIIEHHO TaK ke, Kak 1 Ha JlyHe.

Ha Mapce 310 MOXkeT NpOu30UTH ABYMs MyTAMHU. 1IepBrlii — Ha HEM MOXKET MPOU3OUTH TOT XKE
HEOOBIYHBIN T€OJIOTHIYECKUM TpoIiecc, 4To U Ha JIyHe. OHaKo B HAIIM JTHU HUKTO HE 3aIlUIIACT
TaKyl0 THUIIOTe3y, TaK Kak sCHO, 4ro Mapc, Oyaydd HaMHOTO OOINBIIUM 10 pasMepy
KOCMHUYECKHM TEJIOM, OXJIaKmaeTcss mHade, yem Jlyna, Ecte npyras, Becbma yOemuTenbHas
BEpCHsl: HAa CeBEpHOE moiymapue Mapca, TOUHO Tak ke Kak Ha JIyHy, oOpymImioch Kakoe-To
palrOaKTUBHOE TEJIO.

To xe, 4yTo ckazaHo o Mapc, ciydusiocs U ¢ BeHepoil, XOTs TOYHYIO AAaTy YCTaHOBUTb HE
ynaercs. [Ipu nepBbIx uccienoBaHusax BeHepsl Ipu NOMOIIM COBETCKMX KOCMUYECKUX KOopabien
«BeHepa» UCHONB30BAJICSA CIIEKTPOMETP raMMa-lIydel. YCTaHOBJICHHBIM Ha IOBEPXHOCTH, OH
Takke OOHAPYXKUI TIOBBINIEHHOE cojepkanue 2>°2Th Ha CcpefHHMX JONroTax CEBEPHOTO
NOJTyLIAPHS IIJIAHETHI.

I'OPAYME YVHACTKU HA IIJTAHETE 3EMJIA

Kak nerko moramatbcsi, BCe TO e JOJKHO OBLIO CIYyUUThCS M ¢ 3eMyiel. XOTs y Hac He ObLIO
JAHHBIX JJI1 pallOHOB, PACIIOJIOKEHHBIX 3a npenenamu CeBepHOW AMEPHUKHU, MBI MIO03PEBAEM,
TO paaUOAKTUBHBIC TOPUHA M KaIMK HMEIOT HaWOOJBINYI0 KOHIEHTpanuio B CeBepHOM
nonymapuu 3emiid. Tak 4TO MEepBBIM JIEJIOM MbI CTalM UcKaTh ux B Kanaze, koTopas, coriacHo
JIMHUSM T10JI€Ta, BEIUMCICHHBIM MO0 «3annuBaM KaponuHb, MOXKET ObITh OJHUM U3 TI1aBHBIX MECT
cronkHoBeHus. B Kanage u Coenunennbix IllTaTax aeranbHbIe U3MEPEHHUS reorpa@uueckoro
pacnpenenenns 2>>Th u “°K 6b11m mpoBeieHbI ¢ MOMOIIBIO TAMMA-CIEKTPOMETPA, TTOMEIEHHOTO
Ha caMoJieTax, a He Ha CIIyTHHMKax, Kak 3To Obuto Ha Jlyne. He Bce paifonsl Kananel Obuin



U3Y4EHBI, TAK YTO KapTa IIOKPBIBACT HE BCIO cTpaHy. Ho nake mpu 3TOM, Kak Mbl BUJAUM Ha UJLIL.
24.4, Topuii oOpa3oBajl LIUNITUYECKUA PUCYHOK BOKPYT [ 'yA30HOBA 3aimuBa, KOTOPHIM 1O BOJIC
CjIydyass HC OTHOCHUTCA K BOAOCMaM THUIIAa <«3aJIMBOB KapOJII/IHI:I», a ABJIACTCA HACTOAIIIUM
OKEaHCKUM 3ajquBoM [IpumeuarenbHO, YTO Kaluid, TOPUHA UM ypaH o0Opa30BaIM TOYTH
OI[I/IHaKOBI:II\/'I PUCYHOK, HCCMOTpsS Ha TO, YTO UMCIOT BCCbMa PAa3HbBIC XHUMUUYCCKHC CBOICTBa U B
OKpY’Karollle cpelle OCYIIECTBISIOT O0OPOT COBEPILIEHHO IO pa3HbIM cxeMaM. K mpumepy,
TOpUN MEHEe PAacTBOPHUM, YeM ypaH WIH Kalui, U, TaKUM 00pa3oM, 3TH IJIEMEHTHI TOJIKHBI
OTJIOKUTHCSA 332 MUJUIMOHBI JIET B COBEPLICHHO pa3HbIX MecTax. M3-3a TOro, 4ro OHU CTOJIb
CUJIBHO MEPEKPHIBAIOT APYT ApYra, BCE TPU UMEIOT, BO3MOKHO, HEJJABHEE MPOUCXOKICHHE.

1 TOPHUH
2 Aannbie
OTCYTCTRYIOT

Wnn. 24.4. Topuii, moxoxe, chopMupoBas Koiblo Bokpyr I'ym3oHoBa 3amuBa B Kaname W pacmpocTpanmicss Ha toro-3amaj CoeIMHEHHBIX
Ilraros. Kanuit u ypaH oOpa3yroT MpaKTUYECKH HICHTUYHbIE KApTUHBI pacnpeseneHus Ha 3emie. Jlaxe HECMOTpsSl Ha TO, YTO JUI HEKOTOPBIX
palioHOB JaHHBIC OTCYTCTBYIOT, OOIIMH PUCYHOK BCE paBHO oueBHeH. JlaHHbIe momydeHsl oT ['eone3nueckoit cmyx6s1 CIIA n Ynpasnenus

€CTECTBCHHBIX PECYpPCOB B Kanane

Yro KkacaeTcs OTJIOKEHHMH, KOTOpble MOKpbIBatOT CKalUCThIE IOpPbI, OOJIBIIMHCTBO YUYEHBIX
CUMTAET, YTO OHM SIBJSIOTCS YaCThIO €CTECTBEHHOI'O Ipolecca ropoodpasoBaHus. OHU MOTYT
OBITb IPaBbl, HO MBI BUJUM, YTO 3TH OTJIOXKEHUS HE COBCEM COIJIACYIOTCS C TOPOOOpPa30BaHUEM;
HEKOTOPBIE U3 CaMbIX OJHOPOJHBIX OTJIOXKEHUN TAHYTCS yepe3 Benukue paBuuHbl 10 HeOpacku
u Kansaca, naneko ot rop. Kak m pansiue, Mpl IpeamnosiaraeM, 4ro Oojbllasi NMbUIEBUAHAS
KOMeETa B30pBaJIach HA CEBEPE, OCBINIAB BECH PAiOH paguoakTUBHbIMU d1eMeHTaMu 1 KREEP.

XoTs BU3yaJbHbIE CBUICTEIBCTBA BeChbMa YOEIUTENbHBI, MBI BCE K€ HE UMEEM JI0Ka3aTeNbCTBa,
YTO TEOPHs BEPHA, — IIOKA YTO Yy HAC TOJBKO PACCYXKACHHMsS, U €CIU OHU NPABUIIbHBI, TOIA 10
KpaiiHeill Mepe 1Ba OIPOMHBIX KOCMHMUECKUX Teja B3opBanuch B 1ieHTpe CoennHeHHbIx llITatoB
n Kananpl, npoHecst yepe3 KOHTUHEHT YacCTHIBI ¢ BBICOKOM CKOPOCTBIO M PaCKaJICHHBIN BO3IYX,
JBUTAIOIIHANCSI CO CKOPOCTBIO TOpHaHo. Eciaum 3TO NEHCTBUTENIBHO HMMEIO MECTO B KOHIIE
JICTHAKOBOIO IEPHUOAA, HET HUYETO YIAUBUTEIBHOTO B TOM, YTO MAMOHTBI MCYE3JIH, BMECTE C
npuMmepHo 40 MUJUTMOHAMM APYTUX XKUBOTHBIX OHOBpEMEHHO ¢ 3TuM Ha JIyny, Mapc, Benepy



u ComnHIle 0OpYIIMIIOCH MBUIEBOE 00J1aK0, HEMOX0XKEE MO COCTaBY HAa YTO-THOO M3 TOTO, YTO MBI
BUMM B T€OJIOTUYECKUX OTIIOKEHHSX APYTHX BPEMEH.

JIVHHBI KAMEHb KREEP B ITYCTBIHE

HenaBuo B mycteiHe OMana Ha bmmwknem BocToke Obul 0OHapy:KeH HEOOBIYHBIM METEOPHT,
Ha3BaHHbI Cail anbp-Yxaiimep 169, mnm mpocto CaV 169. Ero cocraB oriuuyaercss OT
OOJILITMHCTBA JPYTUX METEOPUTOB M OYCHB IMOXO0XK Ha cocTaB JyHHBIX kamHell KREEP, otuero
yueHble NPUILIN K BbIBOAY, uTo CaV 169 mosswica Ha JlyHe. B mereopure MCKIHOUUTEIBHO
MHOTO KaJlusl, peKO3eMENbHbIX AJIEMEHTOB, (hocdopa, Topus, ypaHa U okcuna kanus. Ectb B
HEM M MarHUTHBIC YaCTHUIIbI, TOYHO TAaKHe, KOTOPHIE Mbl HAXOJIUIN HA MECTaX PACKOIMOK SIOXHU
knosuc u CoequHenHsix 1lITatax. Bro6aBok Ha ocHoBanuu cozxepxkanus “C u '°Be B CaV 169,
OBLJIO OMpEeNereHo, YTO METeOpUT mpuoObLT Ha 3emmto 13—9.5 Teicsiu neT Haszall, BO Bpems,
COBIMAJIAIOIIEE C BO3PACTOM CJIOS C YaCTULIAMHU.

Bo3MoxHO, 0071110 KOCMUYECKUN OOBEKT yIAapUIICS O MOBEPXHOCTH JIYHBI TOYHO B TOH YacTH
Mops Jloxaeit, rae pacnonaranuck kamad KREEP, BeiOpocwit BBEpX TOHHBI OCKOJIKOB, KOTOPBIE
OTOM OOpYyHIMINCH Ha 3eminto, uTo npuseno kK nossinennio Kamueit KREEP no Bceii CeBepHoit
Awmepuke. Bo3moskHa u npyrast Bepcusi. Broprmieecs 13 Toicsu JieT Ha3aj B 3eMHYI0 aTMochepy
BEIIECTBO MOIJIO caMo coaepxkarb kaMHM KREEP. Mbl He 3HaeM, kakas U3 TEOpUH BEpHA, HO
uHTepecHo, uto 3ToT meTeopuT KREEP n3 Omana ynman Ha 3emiito B 3MOXY KJIOBHC, M YTO €r0
XUMHUYECKHMM cocTaB TOYHO cooTBeTcTBYeT KaMHsIM KREEP, xotopsie ynanu no Bceit CeBepHoit
AMepHKe B 3TO JIee CaMO€ BpeMSL.

4TO BCE OTO 3HAYUT?

HeBo3MoxHO, 4TOOBI BCce ()eHOMEHBI, KOTOPbIE MBI ONUCAIH, SBISIUCH U30JUPOBAHHBIMU U HE
CBS3aHHBIMU MCIKOY C0601>'I. OI[HI/IM U3 JIyUlInX HO,Z[TBep)KI[eHI/Iﬁ 9TOI'0 MHCHUA ABJIACTCA TO, UTO
yAapHasi BOJHA Mpolia Mo oAHOW W3 yacted ['amakTtvku u, BCTpeTuB Ha myTH COJIHEUHYIO
CUCTeMY, OOpyIlIH/Ia HA HEe YacTh CBOEro BemiecTBa OOWiIMe Kalvs U TOPHUS, Pa3MEIIeHHBIX
MOYTH HUCKJIIOUUTENIBHO B CEBEPHOM monyuapun 3emiu, JIyasl, Mapca u, Bo3MoxxHO, Benepsl,
3aCTaBJIEICT NpCAINoaratb, 4YT0 3TH 3JICMCHTHI MOABUIIUMCH TaM 6naro;[ap;1 SHAYUTCIBbHOMY I10
MaciTadam CTOIKHOBEHHIO C BEIIECTBOM, JIBIXKYIIMMCS € OJJHOTO Hanpasienus. [ns 3emnu 3to
CEBEpPHOE HAMpPAaBIICHHE.

BbDKHMBIIME: INTEMEHA TOBA U ITNJIATA

Xots mmemena KOxHo AMepuku ObUTH Talieko OT MeCT CTONKHOBeHUsI — B Kanazne, Muunrane
u FOTe, y HUX OCTaJIMCh JIETEHABI 0 HeM. MOTJIH JIM 3TU CTOJKHOBEHUSI HOCUTH 00Jiee OOIIUPHBIN
XapakTep, YeM Mbl CUUTAIN 0 cuX Nop? Vnu 3T nerenipl NpuHaaiexxar MoTOMKaM O4eBH/ILIEB,
KoTopble mepedpanuck u3 CeBepHoi AmMepuku? Mbl moyaraeM, 4To CTOJKHOBEHHE OKa3alo
BJIUSIHUE TI0 KpalHeW Mepe Ha CceBepHyl YacThb HOKHOM AMEpPHUKH, KaK CBUIETEIbLCTBYET
JereH/ia, paclpocTpaHeHHas y IJIeMeH To0a W muiiara, nmpoxuBaronux B bonusuu, [laparsae u
ApreHtuse.

Ecnu kxomera u30 Iibaa YAApUTCA O BCMHIO, Ha 3emiie YBUIAT TropAlIUC KaMHU U THTAaHTCKUC
JCOAHBIC FJ'II)I6I)I, nmagaromme ¢ Heba — TOYHO TaK, KaK pacCCKa3bIBaCTCsAd B 3TOM HUCTOPUM.

CronkHOBEHHE PUBEAET TAKXKE K MBUIEBOI Oype, YTO CTaHeT MPUYUHOMN JOJITON ThMBI.

Jlonras HOYb OTHS



OpnHaxpl HOUBIO, HEOKUAAHHO, OTPOMHBIN SITyap ¢ TMTAHTCKUMM JKEJITHIMU IJIa3aMM Hallajl Ha
Jlyny. butBa mponoskanach HECKOJIBKO 4acoB, W JIOAM HAOMIONANM 32 9THUM IOEAUHKOM B
ykace. UyJOBUIIIHOIO pa3Mepa KOT OTPBIBAJI OTPOMHBIX KYCKHU OT JIyHBI, CA€/IaB €e KpaCHOM OT
kpoBu. Hactu JlyHbI 0TIaganu ot Hee, OCTaBIIsAs XKyTKUE Oelible XBOCTHI.

CpaxxeHre mpoJ0JDKaIoCch BCIO HOYB, MOKa HakoHer CoJiHIIe HE B3OILIO U sTyap HE yoOpamics
npodyb. Mo mpoOiieMbl Ha STOM HE 3aKOHUWIMCHh. BHE3amHO TUTaHTCKUNM OTHEHHBIM IIap,
BbUIETEBIIMI W3 Aucka ComHia, mojeresn Ha 3emiito. ThICSAYM TOpsiuX KaMHEH U OrpOMHBIE
TIIBIOBI JICASTHOTO T'pajia ynaiu ogHoBpeMeHHO. OHM MPOU3BEIN OTPOMHEBIE OITYCTOLICHUS CPEIn
JIEPEBBEB U 3K JHKYHIIIU. PeByIIMI OrOHb 3aKer BCE BOKPYT MOCENKA, MOKa IJIaMsl TOYTH HE
OKPY’KUJIO €To0.

UTo0Bl CcHacTUCh, HEKOTOPHIE WICHBI IJIEMEHH OTHalM ce0s Ha BOIIO BETpa U MOJETENH,
oI00HO McKpaM M3 KocTpa. OHU MOJHUMAIKMCh B HEOO BCe BBINIC W BBINIC, MMOKAa HE CTalA
3Be3aMU. OJTH 3BE31bl CBETAT B HOYHOM Hebe W B Hamwm AHH. Jpyrue ke OpocuiIuch B
XOJIOJTHBIC BOJIBI ¥ TIPEBPATHIIMCH B KPOKOJIUIIOB, YTOOBI H30€KaTh SPOCTHOTO JKapa.

[Tocrne Toro kak majgeHue KaMHEH M TIBIO HAKOHEI| MPEKPaTHJIOCh W OTHU Yraciid, YepHOe
o61ako 3aBosioksio CoJiHIIe U Ha 3eMJTIO JIeruia ri1y0okasi ThMa. TO OBLIO 32 MHOTO JIYH JI0 TOTO,
KaK TeMHOTA MCUe3JIa Ha CEBEPEe U KU3Hb BEPHYIACh K HOPMAILHOMY COCTOSHUIO.

[Tepeckazano nmo Bunbepty, 1975 1.

UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA

* Tpexu xocmuyeckux aydeid Ha JIyHe CBUACTEIBCTBYIOT O CHIIBHOW 00MOapIMpOBKe YaCTHIIAMU
16—12 ThIiCsi4 €T Ha3aI.

* Jlynnsle cepsl MOKa3bIBAIOT, YTO MBI €I1€ HAXOJUMCS B OYCHb OIACHOM IEPHOJE CEPbE3HbIX
M0 MacIITady CTOJTKHOBEHH.

* PagnoaktuBHOoCTh ¥ kKaMHU KREEP GopMupyroT crpanHbIi, MOX0KUN Ha TJ1a3 ObIKa, pUCYHOK
B CEBEPHOM noJryiapuu JIyHsl.

* PagnoakTuBHBIE TOPUH U KAl 00pa3yroT OrpOMHEBIE TIOJI B CEBEPHOM TOTyIapuu Mapca.
* Topuii, kanuit 1 ypan GopMHUpPYIOT OoJbIIUE KOJbIla BOKpYT ['ym30H0Ba 3amBa u FOTEHL.

* PanroakTuBHbBIE ciienibl Ha 3emiie, JIyHe u Mapce 3acTaBisiioT peanoiararhb, YTo NbUIEBUIHBIE
KOMETHI BBI3BAIH CTOJIKHOBEHUSA BO Beceld COITHEUHOM CUCTEME.

* [IpIIeBBIC KOMETHI, IOXO0JKE, MOMNaaN BO Bee OoJblnKe IIaHeThl Hamel CoJIHEYHOW CHCTEMBI U
JIyny, a Takxe B ConHIe.

» KomerTsl, BeposiTHO, MMEIH OOJIBIIIYIO palMOaKTUBHOCTH U coaepkanu kamHu KREEP.

® CBI/II[GTGJII:CTBa 34CTaBJIAIOT HNpCArojiaratb, 4YT0O KOMCETHI IMPUILIIA MPHUMEPHO C CEBEpa, CCIIN
CMOTPETH C 3eMJIH.

Teneps naBaiite BHUMaTenbHee mocMoTpuM Ha kaMHU KREEP, koTopble 00HapyKUBaroTCs Ha
MECTaX PACKOIIOK AIOXH KJIOBHC.



25. XUMHUYECKHI COCTaB KOMETHI

BOIIPOC: Xopomio, pacnpenesieHue TOopus, Kalus M ypaHa Ha 3€MJIe COOTBETCTBYET
pacnpenenenuto Ha Jlyne. Kak Mbl MOXeM y3HaTh, 4TO YaCTHIIbl ATIOXH KJIOBUC MPUILIH OTTYyAa
WM OT CBEPXHOBOM?

ECJII/I CJIOﬁ YaCTHUIl ITOSABUJICSA B CBA3U CO CTOJIKHOBCHUEM B E)HOXY KJIOBUC, XI/IMI/I‘ICCKI/Iﬁ aHaJIn3
HaM MHOTO CKakeT o mpupojie «CoObITus». Mbl CMOXKEM y3HATh, SIBJSETCS JIU BEUIECTBO YaCThIO
MOPUIETEBIIETO W3 KOCMOCAa Tela, WJIM 3TO 3€MHOH TpYHT, MepeOpOIIeHHBI dYepe3 Bech
KOHTUHEHT. MBI CMOXEM Y3HaTh, KaKO€ HMMEHHO TEJO CTOJKHYJIOCh C 3emiieil — KOMeTa,
MeTeop NN ‘ITO-.HI/I6O [G201(SH I[.H}I OTBE€Ta HaA 3THU BOHpOCBI MBI I/ICHO.HBBYGM HeKOTOpBIG MOIIIHBIC
METObI aHAJIN3A.

MpI nocnanu o0pasibl ¢ MECT PacKOIOK 3MOXH KJIoBHC B bymamernr ais aHanusa npu MOMOIIH
AaKTUBALlMM TaMMa-JIydaMH BBICOKOM DHEPrMHM. DTOT METOJ MCIOJIb3YeTCS I HCCICNOBAHUS
sJIep Ha MpeaMeT ONpPEeeNCHUs Pa3IMYHBbIX XUMHUYECKUX 3JIEMEHTOB, HAXOISIIUXCS B oOpasie
rpyHTa. OH NOXO0X HAa TPAAMLMOHHBIA METOJ aHaIM3a METOJOM AKTHUBALlMM HEUTPOHOB, IIPH
KOTOpPOM 00pa3ipl HU3Iy4aroTcs BHYTPHU peakTopa, MPOHM3BOIS PaAJAWOM30TOIBI, Y€l Mepuon
Iojlypacnaza IOTOM H3y4aeTcs. OJTOT METOJN MHOIAA BeChbMa YYBCTBUTCIEH K HHU3KHAM
KOHIIEHTPALlUsIM HEKOTOPBIX 3JIEMEHTOB; aKTHBAIMEN raMMa-ydaMu BBICOKMX YHEPTHIl MOXHO
AHAJIN3UPOBATh BCE DJIEMEHTHI, XOTS C MEHBIIEH YYBCTBUTEIBHOCTBIO. AHAIN3 METOAOM
aKTUBU3AIlMM HEWTPOHOB Il Hac mpomsBogwics B Jlaboparopum bekkepens B kammyce
Yuuepcurera Mak Mactepa B ['amunibrone, OHTapuo.

Mps1 npoaHann3upoOBaIl MarHUTHBIE YACTULBI U3 HECKOJIBKMX MECT PACKOIIOK 3IOXH KJIOBUC DTH
pe3yabTaThl moka3ansl B Tabnuie 8.1 npuoxenus B. CocraB MuHepalloB B KaKI0M Habope
MarHUTHBIX YaCTHI[ MOXKHO TOJYYUTh M3 JaHHBIX Tabmuiel 1. Yactuinel u3 I['BiHM cocToAT
ri1aBHBIM oOpa3om u3 kBapima (SiO2), moneBoro mmata (K, NaAlSiz0g), marueruta (Fe3Os4) u
Pa3IUYHBIX JOMOJIHUTEIbHBIX KOMIIOHEHTOB, OOraThiX KajibI[eM, MapraHIeM M allOMUHUEM
OTH MHUHEpabl PaCpOCTPAaHEHbl Ha 3eMJjie, U X COCTaB MOXO0X BO MHOTHMX OTHOIICHHUSX Ha
OOBIYHBIN COCTaB KOHTHHEHTAJIbHOU KOpbl. Kak ykazano B paborax Xomumeaa u Jhmmepta, B
Hell koHmeHtparus Tutana (Ti) u mapranma (Mn) ¥ MHOXECTBa JJIEMEHTOB B MallbIX
KOJIMYECTBAaX, BKJIOYasi TOPUI U ypaH, 3HAYUTEIBHO MEHBIIE, YeM KOHUEHTpPALUs, HallICHHAs B
ciosix Amoxu KioBuc. [Toxoxke, 4To KBapil, MOJIEBOW INIMAT W MapraHelr] ObLIM BBHIOPOIICHBI U3
Kparepa BO BpeMs CTOJIKHOBEHHUs, HO MOIJIM JIM TUTaH, MapraHell M Jpyrue SJIEMEHTHI
MPOU30UTH OT CTOJIKHOBeHUS? J[aBaiiTe 0OpaTuMCsl K CBUETEIILCTBAM.

BO3BPAIIEHUE K TOPAYEMY VUACTKY HA JIVHE

Nnn. 25.1 nmoka3plBaeT KOHIIEHTpAMIO TUTaHa Ha JIyHe, H'3BMEPEHHYIO C MOMOIIBIO OTPAKEHHOTO
cBeTa JIyHHBIM cIyTHUKOM «KiieMeHTHHay», 3amymeHHoM B 1994 rogy. OTM KOHLEHTpauuu
SBJISIFOTCSI OCOOCHHO BBICOKMMHM B paiioHe Mops [loxel, rae umMeeTcst Takke 00JIbIIIONH YpPOBEHb
Kenesza, HapAAy C paauoakTHBHBIME M 2>°Th. CliefiyeT 3aMeTUTh, YTO HET CYIECTBEHHOIO
YBEJIIMUECHUSI KOJIMUECTBA JKejle3a M TUTaHa Ha TeMHOM cropoHe JlyHel. Uto Kacaercs
PaAMOAKTUBHBIX JJIEMEHTOB, OHHU €CTh TOJBKO Ha NOBEPHYTOM K HaMm cTopoHe (CeBepHOro
MOJTyIIAPHSL.



TIHHANIUM

Wnn. 25.1 Pacnipenenenue TuTaHa Ha MOBepXHOCTH JIyHBI.
OTO IPHMEPHO Te XKe PalioHEL, Ie CTh JKeIe30, TOPHH U Kauii, IpUIeM TUX JJIEMEHTOB IIOYTH HEeT Ha 00paTHOi cTopone JIyHEL
Tomyueno or HACA

Konnenrpanuus thtaHa Ha 0ojiee TEMHBIX yYacTKaxX KapThl HpeBbIMIAeT 7,5 MPOIEHTOB, YTO
HaMHOTO OoJbllle HOpMaibHOro TmpeBbiieHUss B 0,66 mpoueHtoB. Camas OoJbiias
KOHIIGHTpallusl TUTAaHA COCTaBisgeT Oosee 15 MPOLEHTOB, U 3TO COOTBETCTBYET BBICOKUM
KOHIEHTpALUsM 3KeJe3a, — 10 19 MmpoueHToB. AHaJIOrMYHbIe KOHIEHTpAllMu HaOII0Aal0TCs B
MarHuTHbIX 4actuuax B Mappeii-Cnpunre u Tomnmnepe.

I'OPAYUE YVHACTKU HA 3EMJIE

Teneps MbI BepHEMCS Ha 3EMITIO, YTOOBI MOMBITATHCS 37€Ch HAUTH CJIEIbl TUTAHA, BOSHUKIITUE OT
croinkHoBeHus. Kak okazanoch, Ha 1oro-3amage CocauHeHHBIX IIITaToB €CTh TOYHO TaKoe JKe
MECTO, B KOTOPOM MBI HAIlId 00pa3Ibl ¢ TOpUEM U KaneM. DaKTHYEeCKH TOT K€ MOXOKUW Ha
KPYI' PUCYHOK CYLIECTBYET HE TOJBKO JUIS OJHOTO WM JABYX JJIEMEHTOB; aHAJOTHYHOE KOJIbLIO
BOKpPYT IOT0-BOCTOKa €CTh sl KOOanbTa, mepus, me3us, radHus, keies3a, JaHTaHa, JIMTHSI,
MapraHiia, HUKeIs, CKaHI¥s, CTPOHIIUS, BAaHAIUS, UTTEpOUS, IIMHKA U ITUPKOHA.

MHorue u3 BBILIEIEPEUYHUCICHHBIX 3JIEMEHTOB OTHOCSTCSA K PEIKO3EMENIbHBIM 3JIEMEHTAM, U
IIOYTH BCE MX MOXHO OOHApPYXHUTh B OOJBIIMX KOHLIEHTPALUSAX B YPOBHAX DSIOXHU KIIOBHC.
KoHuenTpauun atux BemiecTs Ha JIyHe CpaBHMMBI ¢ KOHLIEHTpaLMsIMH, KOTOPbIE Mbl BUIUM B
MarHMTHBIX YacTuuax u3 Tommepa; MoXoxe, OHM SBISIOTCSA CAMBIMH YUCTBIMHU JK3EMIUIIPAMU
BEIIIECTBA, MpHUHECEHHOTO «CoObITHEM», M3 TeX YTO Mbl Hanuid. Ha 3TOM MecTe pacKomok
MarHMTHBIC YaCTHIIBI MIOYTH MTOJHOCTBIO COCTOSAT U3 PA3IMYHBIX COCIUHEHM Kene3a, TUTaHa U
Mapratua. 9ToO MECTO OY€Hb HEOOBIYHO JUIS IJIEMEHTOB 3€MHOI0 IMPOHMCXOXACHUS, HO OYEHb
XapakTepHO MJs JIYHHBIX «TOpSYMX MeECT», OOraTrblX THUTAHOM M >KEIe30M AHAJIOTUYHbIE
OTHOCUTENIbHBIC KOHIIEHTpAllMM MapraHila ¥ THTaHa HaOmomatorcs B IditHu, Tommepe wu
Mappei-Crnpunre.
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Wnn. 25.2. ConeprxaHue pa3IMyHbIX peIKO3EMEIbHBIX JIEMEHTOB, a TAK)Ke TOPHA U ypaHa, ¢ MecT packonok Tonmnep, Mappeit-Cripunre, I'3iinu,

a TaKkXe C .HyHBI, T10 CPAaBHECHHUIO C TUTAHOM

X0Ta «rocTu» U pa30aBIeHbI 3¢MHBIMHU JIEMEHTaMH, Mbl MOKEM HAWTU ClIeAbl CTOJIKHOBEHMUS,
UCIIOJIB3YSl TUTAaH Kak OCHOBY. Pe3ynpTaThl BUAHBI Ha Wil 25.2, TO€ COAEpKAHME THUTAaHA
CpaBHHUBAETCS C cojepkanueM peakozeMmenbHbIX AnemMeHToB («REE» B KREEP), BmecTe ¢
TOpPUEM M ypaHOM, Ha MecTax packonok B Mappei-Crpunre, Tonmnepe u I'3iiHH, a Takke Ha
Jlyne. I'papukn MX KOIMYECTBA C YEThIPEX MECT PACKONOK COBNAJAIOT MOYTH IOJHOCTBIO,
IPEIOCTABIIsAS CHOE CBHJICTENBCTBO, YTO O COJIEPKAHHIO BEIIECTBA 0Opa3llbl BECbMa CXOXKH.
Cronp OnM3KO€ COBIAJEHUE KAXKETCA MPOCTO HEBEPOSTHBIM, KOTJa BCIOMUHAEIIb, YTO MECTO
PacKomnok B ApH30HE PaclookKeHO NpUMepHO B 1650 Muisix OoT MecTa packonok B Muuurase,
KOTOpOE, B CBOIO OYE€pEb, HAXOAUTCS MpUMEPHO B 640 MuiIsix OT mecTa packonok B HOxxHOM
KaponnHe, u Bce OHM HMMEIOT OUYEHb pa3HbIE TI'EOJOTMYECKUE YCIOBUS U KIMMATHYECKHE
ocobenHocTH. Emie Oosiee yauBiseT, 4To pe3ysabTaThl COBMNAJAIOT C JaHHBIMH, MTOJYYECHHBIMH C
Jlynsl, pacnionoxenHoi B 240 000 mMuib oT m1000r0 M3 MECT pacKomok. M3-3a cxoxecTu Ha
CTOJIb OOJIBIIMX PACCTOSIHUAX MBI I0JAaraéM, 4TO 3TH MHMHEpabl CBA3aHbl C MPUIIETEBLIMM
KOCMHUYECKHM TEJIOM.

Nnn 25.3 cBsA3bIBaET KOHIEHTPALMIO SJIEMEHTOB, CJIEIbI KOTOPBIX HAOIIOAAIOTCS B MAarHUTHBIX
yactunax u3 Mappei-CnopuHre, ¢ KOHIEHTpAalUe UX B COCEAHUX closix. borareiii xene3om
YEpHBIA TMECOK Ha IMOBEPXHOCTH MECTa PACKOMOK COACPKUT Majo TUTaHa, B TO BpPEMs Kak
PaCIOIOKEHHBIN HEAAIEKO OT HETO CJIOW «U4EepPHOTO MOKPBIBAIA» M JAPYTUE OIU3JIEKAIINE CION
UMCIOT KOHI_IGHTpaI_[I/II/I €ro, 6JII/13KI/I€ K Cpe,Z[HI/IM 3HAYCHUSIM. N nume MArdmuTHBIC YaCTUIIbI
MIPUMEPHO B JIECATH pa3 0oraue peIKuMHU AIEeMEHTAMH, YeM OCTaIbHBIC CIIOH.
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Wnn. 25.3. CpaBHeHHEe MarHUTHBIX YacThIl] B Mappeif-CripuHre ¢ JaHHBIMHE 110 CJIOSIM Ha IPEAMET COACPKAHUSI PEAKUX HICMEHTOB

CpaBHEeHHE MarHUTHBIX YaCTUIl HAa TMOBEPXHOCTH B Mappei-CrnpuHIrc M MarHUTHBIX YacCTHUIL
SMOXU KJIOBHC OCOOEHHO BaXKHBI TE€M, UYTO M T€ U JAPYTHE SIBISIFOTCS MarHUTHBIMH U BU3YyalbHO
HEpa3IUYUMBbL. EcTecTBEHHO OBLIO OBl MPEINON0KUTh, YTO BCE MATHUTHBIC YAaCTHUI(BI HA BCEX
MeCTax PacKONOK MOYTH WIECHTUYHBI, TOCKOJIbKY OHHM IPOU3OLLIM OT T€X K€ CaMbIX MECTHBIX
KaMHell. BMecTo 3TOro Mbl BUAMM, YTO OHU KapAHMHAIBHO OTJIMYAIOTCS, MOCKOIbKY MarHUTHbBIE
YACTHUIIbl JMOXHU KIOBUC cojepkar npuMepHo Ha 1600 mporentoB Oosbmie KREEP. Takas
pa3HUIla HATJsAJHO IEMOHCTPUPYET, UTO JIBa THUIA YACTHUI[ — OJIMH B BEpXHEM cjioe (IOMEUEHO
«4EepHBIN MEecoK» Ha rpadUKe) U OAUH B CJIOE MOXU KJIIOBUC — MOSIBUINCH U3 Pa3HBIX MecT. Mbl
MoJiaraéM, 4YTO YacTHUI[bl Ha IMOBEPXHOCTH NOSBUINCH M3 parioHa Mappeil-CnpuHre, u 4To
YaCTHUIbI STIOXH KJIOBUC MOSIBUIUCH U3 KAKOTO-TO MECTAa BbILIE 3€MJIN.

Ho u3 xakoro nmenno? Kak Bbl Mmoxxere BuzaeTh no ctonbiyy KREEP nHa rpaduke, MarHuTHbIe
yacTuibl u3 Mappeit-Cripunre coxepxat nmoutu BaBoe Ooibine Tex KREEP smemenTtoB, uto
comepxkarcsi B 30He ¢ KREEP Ha nyHHON HOBEpXHOCTH. Oro BaKHBIH MOMEHT, M OH
3aCIIy)KUBAET IIOBTOPEHUS: MarHUTHBIE YacTULBI U3 Mappei-CIpyHIce BBINIALAT IO COCTaBy HE
KaK 3€MHbIE, a KaK BELIECTBO, PACIIOJIOKEHHOE Ha paccTosiHuu B 239 000 mumiibs — Ha JlyHe.

KREEP HA IPYIT'UX MECTAX PACKOIIOK 3ITOXH1 KJIOBUC

AHaJIOrMYHOE CpaBHEHME MAarHUTHBIX YaCTUIl U3 CJIOS SMIOXH KJIOBUC C COCEAHUMM CIOSAMHU AJIs
JIPYrUX MECT packomok mokazano Ha win 25.4 (Tommep, HOxnas Kaponwna) m wmr 25.5
(bmkyotep-/Ipo, Hpio-Mekcuko). Bo Bcex cimyuasx penkoszemenbHbie semeHTsl KREHP,
BMECTE C TOPUEM U yPaHOM, UMEIOT CYIECTBEHHO 00Jiee BBICOKYIO KOHIICHTPAIIUIO B MArHUTHBIX
YacTUIaX, YeM B COCETHUX C YACTULIAMU CIIOSAX. DTO ABISAETCS yOAUTEIbHBIM JJOKAa3aTeIbCTBOM,
YTO MArHUTHBIC YACTHUIbl BKIIOYAIOT B CEOsI Ba)KHBIM KOMIIOHEHT, KOTOPBIM MPOUCXOIUT OT
o011er0 BHE3EMHOT0 HCTOUYHHUKA.
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1. Wnn. 25.4. CpaBuenne KREEP B marauTabIX yacTunax ¢ KREEP B pa3HBIX ClIOSIX Ha MecTe pacKoOHOK 3moxu kiaoBuc B HOskuoit Kapomume.

KREEP cymiecTBeHHO BBIIIIE B MATHUTHBIX YacTUIIAX.

2.Wmn. 25.5. CpaBHenue cocraBa MarHUTHBIX dacTHil ¥ KREEP B pa3HBIX cI0SIX Ha MeCTe PacKOIOK JIOXH KiIoBHC B bmkyotep-/lpo, Heio-

Mexkcuko. Coaepxanne KREEP npumepHo Ha 200 npoLEHTOB BbIlE B MATHUTHBIX YacTHLIAX

Teneps naBaiiTe CpaBHUM HEKOTOPBIE M3 HAIIUX MECT PACKOIOK SMOXU KIJIOBUC C JIYHHBIMH
MatepuajaMu. ACTpPOHaBTHI «AMoiioHa-12» nocraBuim Ha 3emiio oOpasubl kamHeir KREEP,
KOTOpbIe OBLTN TTpoaHanu3upoBanbl KoposeBbiM u ero nomomunkamu (2000) B BammmuHArTOHCKOM
VYuusepcurere, Cent-Jlyuc Pe3ynbprarel cpaBHEHHUs JTYHHOTO MaTepHaia ¢ oOpa3laMu M3 MECT
packonok B ['3iiHn u Mappeit-Cripunre otpaxkenbl Ha Wl 25.6. I cHOBa CX0XKeCTh MOPAXKAET.
[Toutn HeT pa3HUIIBI B IPOLIEHTHOM COJEPKAHUU PEIKO3EMENbHBIX JIEMEHTOB, TOPUS U ypaHa B
ATUX TpeX 00pasiax, OAUH U3 KOTOPHIX B3AT ¢ JIyHBI, BTOpO# U3 mrara MuuuraH, a TpeTH —
U3 1mrata Apu3oHa.
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Wnn. 25.6. OTHOWIEHHE KOHLEHTPALMKM TUTaHa K penko3eMmenbHbIM snieMeHTaM (REE), Toputo u ypany. Cion U3 MecT packonok B I'3iHM u

Mappeii-Ciputre cpaBHUBAIOTCS ¢ 00pa3iiaMu U3 JTyHHOro Mopst Jloxkneif, KoTopble ObLTH cOOpaHbI aCTPOHABTAMU «ATIOIIOHA-12y.
AHOMAJIMA KAJIMA-40, «K» B KREEP

Mpl mokaszanu, 4yTO CJIOM ¢ MarHUTHBIMU YacTHIIAMHU OOrat peaKo3eMeNbHBIMU 3JIEMEHTAMU,
TopueM, ypaHom u BecbMa 1moxox Ha KREEP ¢ Jlynsl. /lo cux mop, ogHaKo, Mbl HE HCKalu
cBuerenscTB oboramienust kanus (K), Tak 4To HaM CTOUT y3HATh, KaK OHO COOTBETCTBYET
o011eit kapTuHe.

Kamuii-40 sBnsercss NPUPOAHBIM DPAJUOAKTUBHBIM M30TOINOM C NEPUOAOM XH3HU B 1,3
MIIIMAp/a JET, HO €ro Cofep KaHue B 00LIeM 3anace Kaaus Ha 3emie KpalHe Maylo (IPUMEPHO
0,0117 mponenroB).-CToip Mamnas BeJIMYMHA XapakTepHa s BceX o0bekToB ComHeuHOU
CHCTEMBI, KPOME METEOPUTOB, KOMET HJIM 3JEMEHTOB, CBSI3aHHBIX CO CBEPXHOBBIMHU. Y JapHas
BOJIHA CBEPXHOBOW CO3[a€T MHOTO HOBBIX H30TONOB ‘K, KOTOpBIE BBIXOAST B KOCMOC.
3HaunTenbHOE KonmdecTBo “’K 06pasyloT B MET€OpHTaX KOCMHYECKHeE Tyur. Eciu BEIOPOCH U3
CBEPXHOBOM, BIIEKOMBIE YAAPHOU BOJHOM, Mpouuit MuUMo 3emiid 13—16 Teicau et Ha3an — Win
B 3eMJIIO TIONajla KOMeTa WM METEOPHT, B KOTOPHIX CBEpXHOBas co3nana *’K, — Mbl JTOIKHBI
HalTH M3JIMIIHEE KOJWYECTBO PAJUMOM3OTONOB B 3TOM CJIO€ 3MOXU KioBHC. Ecim sToro He
TIPOMCXOIAIIO, MBI JIOJUKHBI OOHAPY/KHTh OOBIYHBIA ypOBeHb cojepskanus “°K kak B croe,
OTHOCSIIIEMCS K 3I10XE KJIOBHUC, TaK M B CJIOSIX BBIIIE M HUXKE. JTO KIIIOUEBas 3ajada HAILIETro
TecTa

B Hamux wuccleqoBaHHUSIX MBI ONPEACTSIN KOJIMYECTBO KA B Pa3IMYHBIX 00pasiax,
HCTIONB3Yyd Ba MeToa — m3Mepss “°K, caMblif pacripocTpaHeHHBIH 30TOM Kaaus, IIPH HOMOIITH
aKTHBAIlMU FaMMa-JIy4aMU BBICOKUX SHEPIUil U omnpeeieH!s NHTEHCUBHOCTH TaMMa-U3JIy4eHUs
u3orona Kamus ‘K. Hns nocnennero Oin CMUT, MHOHEP 3TOTO METOJA, BBIMOJHWI HAIIA
nepsoHauaibubie u3mepenus **K B HaumonansHoii naboparopuu Jloypenca B bepkmu, B otene
omnpezeneHus: (POHOBOIO M3JIyUYEHHUs HU3KOM MHTEHCHUBHOCTH. MBI aHAM3UPOBAII COJEPIKaHUE
Kamusi B apredakrax ¢ MECT PACKOMOK SIOXHM KIOBHUC OOOMMH METOJaMH W HAIUId, YTO
pe3yIbTaThl MOTYT OBITH 00BACHEHHI, Tonbko ecnu “°K 6b11 o6oramien Ha 50—100 mporeHToB
otHocuTenbHo K. AHamu3 KpeMHHS M 3eMIIH BBIABIJI, KaK U OXuaazoch, u3obrok ‘K. Dto
03HAYAET, YTO KYCKM KPEMHHS SMOXHU KJIOBUC JIEKAIU HAa MOBEPXHOCTH 3eMiH 13 Thicsu JieT



Ha3aJ, KOrja BMECTe C yJapHOW BOJHON Ha 3eMii0 OOpYIIMJIOCH BEIIECTBO, COJEprKallee ¢
MUKPOCKOIIMYECKUMHU 7KEJIE3HBIMH YacTHIIaMH, 0OHapyxeHHbIMU busuiom TonnmuHrom.

Jlaboparopus bekkepens Takxke NpoaHATU3UPOBalia JIOMOJHUTENIbHbIE 00pa3lbl M3 Pa3HbIX
cinoes Ha conepskanue kanus u ‘K. Pe3ymbTaTsl 5TOro aHanusa IpuBeieHbl Ha Ui 25.7; 371ech
obpasisl co Beeir CeBepHoit AMepukH, BKITtouas Anb0epTy, Apuzony, Muuuran, CeBepHyO U
[Oxuyo Kaponunbl. Pe3yabTaThl JaloT BO3MOXKHOCTH NPEANONIOXKHTH, uTo cojepxkanue ‘'K
yBenuumiock Onaromapst otioxkernnio KREEP 13 Teicsu ner Hazan, mHorna Ha 350 mpoIeHTOB
BBIIIIE OOBIYHOTO YPOBHA. DTO MOXKET MPOU30UTH TOJIBKO B TOM CIIy4ae, €Cli TEeJO, C KOTOPhIM
MPOM30IIIO CTOJIKHOBEHHE, He NpuHaiexkano Hameir Comneunoin cucreme. OHO MOTJIO OBITh
a100 MPOIYKTOM HEJABHO BCIIBIXHYBIIEH CBEPXHOBOH, JIMOO KOMETOM, KOTOpas, Mpojeras B
KOCMOCE, CBOMM XBOCTOM IOJIXBaTHJIA MbUIb U JIETAIIEE MIUMO BEIIECTBO CBEPXHOBOM, B imro6om

cJiydgac, yraBoic€ Ha 3eMITI0 KOCMHYECKOE TE€JI0, IMOX0XKE, COACPIKAIO 3HAUYNTECILPHOC KOJIUYCCTBO
40K

HACA wucnonb3oBajia aHaIOrM4HbIe METOIbl i aHanu3a kKaius B JyHHOM KREEP. JIynnbiit
cnytauk «[IpocrexkTopy» m3mepsn ramma-nyun or*® K npu nonere k Jlyne. Kak Bbl, BO3MOKHO,
TIOMHHUTE, KapTa pachpeeneHus paauoaktuBHoro ‘YK mMokassIBaeT TOXOXee Ha KOJBIO
oOpa3oBanue B ceBepHOM mnosymapud JlyHel. CoyTHUK 3apUKCHpPOBAll TOJBKO 3HAYCHHS
pamuoaktuBHoro ‘K m He Mor ompenenuTh 00Iee KONMYECTBO Kalusi — pPajHOaKTHBHOTO H
HEepaJAMOaKTUBHOTO. YTOOBI HAWTH 00IIee KOJTUYECTBO KAJIUs B JTYHHBIX KaMHSX, COOpaHHBIX BO
BpEMs MUCCHH «ATIOJTOHAY, 00pa3Ibl ObUTH MpOaHATM3UPOBAHBI HA 3eMIIe.

Cpasnenue wabnirxa “K 5 KpemumH CAOR SHOXH KAOBHC
(~13 recan AeT MA33A) W KOHTPOABHOrO (CoBpemMeRHOro)
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Wnn. 25.7. CpaBHenue u30biTka K B KPEMHUH CIIOS STIOXH KJIOBHC M OCaJKaX M COBPEMEHHOIO YPOBHS B KPEMHHH H ocajakax. Bece 0Opasibl
JIATUPYIOTCS BpeMeHeM ~13 Thicsd JieT Hazal, kpome obpasua u3 Tomnmnepa, KOTOPhIil OTHOCUTCS, OXO0XKeE, KO BPEMEHH YIapHOi BOJIHBI 32 ThICAY
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net Hazand. Bee 06p8,3HLI OIIOXHU KJIOBHUC ITOKA3BIBAIOT MMOBBIIICHHOC KOJIUYECTBO K.



YueHble UCTIONB30BATN 00a METOa M3MEpPEHUs — OJUH I onpeneienus kommdectsa ‘'K, u
JIpYro# Ui onpeneieHus oOIIero KOJIMYecTBa Kajaus, 0’Kuasi, 4YTo 3TO COOTHOIIEHUE OKaXeTcs
TaKUM e, Kak B 1ejgoM B ComHeuHo# cucteme. K cBoeMy yIMBICHUIO, OHH OOHAPYKUIIH, YTO
conepxanue Boime Ha 5S0—100 mporeHTOB. DTO OBUIO HAMHOTO OOJBIIE TOTO, HA YTO OHU
paccuuThIBaIU. Y IMBJICHHBIE TakUM OTKJIOHeHUeM, wuccienoBatenn HACA pemmnu, 4to
CIYTHUK ObUT HEMpPaBUJIHLHO OTKAJIMOpOBaH, U MPOUTHOpHpOBaIX pa3Huily. Ho Ha camom gerne
HUKAaKOW HEUCIIPAaBHOCTH HAa CIYTHHKE HE ObU10. MBI cunMTaeM, 9TO H3MEpeHHUs ObUIn
IPOU3BEJICHbl NPABWJIBHO, W YTO OHHU MOATBEPAWIM HAIIM HW3MEPEHHS MOBBIILIEHHOIO
COJepKaHMs B MArHUTHBIX dYacTUlaX, KoTopsle umeroT Omm3kuii k KREEP cocraB. Mbl
0OHapYXHJIM BBICOKOE cojiepkaHue 3Toro m3orona Ha 3emie, a HACA obnHapyxwia 6onbIinoe
ero coaepxanue Ha JIyHe.

UTO CJIIYUHNIIOCBH?

SIBHO BbIpakeHHBIM Kpyr B Mope Joxnein Ha Jlyme, copepxamui snemeHTsl KREEP,
MHTEPECOBAJI YYEHBIX C MOMEHTA, KaK TOJBKO ATOT Kpyr Obul OOHapykeH. bwuio HaiineHo
OO0BSICHEHHE €Tr0 TMOSBJICHUIO: M3-32 MEIJICHHOTO OXJIAKICHHS MHOTHMX CJIO€B CKaJl MHOTO JIeT
Hazaz anemeHThl KAEEP nogHsnuch Ha MOBEPXHOCTh. 3aTEM, Yepe3 MPOO0KUTEILHOE BpeMs,
CHJIbHBIE CTOJKHOBeHHUs1 pa3Opocanmu siemeHTHl KREEP Bokpyr. OgHO W3 CTOJNKHOBEHMH
HEJIaBHETO BPEMEHHM, 3a0pOCUII0 3TU HJIEMEHTHI Ha 3eMIIIO.

Hame otkpeitue OGoratoro Ha KREEP cnos ¢ uwactumamm mo Bceit CeBepHoii Amepuke
MOCTABUJIO BBILIETIPUBECHHOE OOBSCHEHHUE IO BOIMPOC; U JEHCTBUTEIBHO, B STOW TEOpUU
MHOIO HECTBIKOBOK. HemnonsatHo, moyemy Bce dieMeHThl KREEP okasamuce B ogHOM Mecre
Jlynsl. Eciu KREEP umeeT ctonbs ApeBHUI CIIOH, OTKY/Ja MOSIBUJIOCH TaKOE M300MITME U30TOMA
“0K? U eciu KREEP 06pa3oBaics HIMEHHO TaKMM ITyTeM, OYeMY BHAUM TaKOE JKe pa3MelleHHe
anemenToB KREEP Ha Mapce u 3emie, Torza kak, COrjiacHO T€0JjioraM, 3TH JBa HEOSCHBIX Teia
uMenu omimuyHble OT JlyHbl ctamuu QopmupoBanus? Bce 3TH 3araiku CTaBAT IO BOIPOC
OOIIETTPUHATYIO TEOPHUIO.

HOBAX TEOPUA

Mps1 npensiaraeM BO MHOTOM JAPYTOW CIIEHapuid, B KOTOpoM Ha 3emito U JIyHy oOpyImBaauch
MHOTOYMCIICHHEIC HeOECHBbIE Tejla HHM3KOM IUIOTHOCTH, Ooratble Ha snemeHThl KREEP. Drta
TEeOpHs JErkKo OOBSCHSET Bce mpowm3omienmee Ha 3emiue u Jlyne. IlpuereBmme Tena umenn
HEJaBHEE MPOMCXOKICHUE; BOZMOXXHO, OHH OBUTH MOPOXKIACHBI CBEPXHOBOMW, BCTIBIXHYBIIEH 41
THICSIUY JIeT HazaJ. MoeT ObITh, CTEHA U3 PACHIMPSIONIIETOCs BEIIEeCTBA, U3 KOTOPOIl TBEpIbIe
TeNa TOJIBKO HAa4amu (POPMUPOBATHCS, MPONLTH CKBO3b CoJIHEUHYIO cucTeMy. Takue Tena Moriu
CO3/aBaThCsl, KOTJAa MEX3BE3/JHbIE YacTHIl U TbUIb (OPMHUPOBAIM sipa cO claboi
rpaBUTanveld. JTa TpaBUTAIUS MPUTITHUBaIa K cede emie OOJbIIe MBUIH, OTYEro MOSBISUIUCH
OonpIIMe TO pa3Mepy Tella, BO MHOTOM TE€M € IyTeM, KOTOPHIM, [0 MHEHHUIO YYCHBIX,
dopmupoBanucs ColHIle, MIIAHETHI U KOMETHI.

Mormno ObITh Tak, 4To OOJBIIME TeJa OBUIM MPOCTO MBUICBBIMH KOMETAMH, BBIOPOIICHHBIMH C
BCILICCTBOM CBerHOBOﬁ. Mur 3HacM, 4YTO CBerHOBBIe MOI‘YT OCTAaBJIATH I1IO0CJIC C66$I
HEHTPOHHBIC 3BE31bI W IYJbCAPhl, HO HHUKTO HE MPEAINoJarai, 4TO OHU MOTYT IOPOXKIATh
MCHBIINUEC 110 pa3MepaM TCJIa — OT HyﬂbCﬁpOB 0 4aCTUul IblJIM — a B€Ab MBI 06Hapy)KI/IJ'II/I B
METCOpPUTAaX HEOONbINE TPaHyIIbl, TOPOKICHHBIE CBEPXHOBOM. JIorMKa rOBOPHT, YTO CO3/IaHUC
TEJ Pa3HOTo pa3Mepa BO3MOXHO, HO HABEPHSIKAa MBI 3TOTO HE 3HAEM — AITO MPOCTO pabouas
rurnore3a. Tem He MeHee, TIPH TOM, YTO O CBEPXHOBBIX MBI 3HAEM MAaJIO, 3TOT CIICHAPHI MOXKET
oka3zaTbcs BepHbIM OH OOBACHSET CBHJIETENHCTBA, KOTOPBIE MBI HaXoAuM 1o Bcelt ColHeuHOM
CHCTEME.



HecmoTpss Ha HEKOTOpPYIO HEONPENEIEHHOCTh, CBHUAETEIILCTBA TOBOPSIT HaM, 4YTO, BHE
3aBUCUMOCTH OT TOTO, OTKyAa mosBminch dneMeHThl KREEP, uto-To mpu6siio B ConHeuHyto
cuctemy 13 Thicsd JieT Ha3az. Uto ObI 3TO HU OBLITO, 3TO MPOoHECToCh Yepe3 COTHEUHYIO CUCTEMY
TUTaHTCKOM BOJHOW B MWJUTMAPbl MWJIb IIUPUHBI U MUJIHOHBI MUJb ToimuHbL. [locne Toro,
KaJie BOJTHA MPOIILIA, XUMUYECKHII COCTaB OJMKHETO0 KOocMOca ObICTPO BEPHYJICS K HOPMAITLHOMY
COCTOSIHHIO, HO MHOTHE BHUJIbl KU3HM Ha 3emJyle HE BEpHYJHCh. Bo BpeMs mpoxona yaapHOi
BOJIHBI TOTHOJNIM MWUITMOHBI JKMBOTHBIX, W W3JIYYalOIIMe PAJAMANNI0 TSATHA MPOJIOIIKAIN
CBETUTHCS Ha Ka)KJIOM HEOECHOM Telle.

BbDKHWBIIME: UHAWA

B »TomM paszgene Mbl HCKanuM CBUICTEIbCTBA pa3pylICHW Ha IUIaHeTax, B TJjaBe 24
paccMaTpuBaIM BO3MOXHOCTh MAacCHBHBIX BbIOpocoB Ha Connue. B crmenyromieit nerenne,
KOTOpas IOBECTBYeT O IpaBuTene MaHy U 3anvcaHa B IMHauM, MHOrME MOMEHTHI
COOTBETCTBYIOT TEOPUHM CBEPXHOBOI: B MHpE Hayalach 3acyxa; miaams (BchbllIkK Ha CoiHIE)
npuiereno ¢ ConHLA; OrHM (JeTSIUMe KOMETHI) paspylImid 3eMIII0 U BCE IUIAHETHI; 3aTeM
HAYaJIMCh MACCHBHBIC BOJIHBI (IlyHaMH) ¥ HABOJHEHHUS; BBDKHJIO JIMIIb Majoe YHMCIO JIOACH U
KHUBOTHBIX.

Many u BoneOHbINH Kapi

Many Obin npenan Oory bpaxme, Tak uro Oor pemmi mogapuTh MaHy COBEPIIEHHO OCO0YIO
ppIOy — Maruueckoro kapna. Korma MaHy ofHaX/1bl MOJIMJICS, BHE3AITHO C He0a eMy B pYKH
ynaja yauBuTenbHas pbioa. [oHsaB, 4To 3TO momapok ¢ HeGec, MaHy cTasl yXakuBaTh 3a HeEl,
4YTOOBI OHA pocia Oosblie U Oonblie. [locie Toro, Kak OAMH 3a APYIMM KYBIIMHBI OKa3bIBAJIUCH
JUIsL pBIOBI MaJIbl U Maru4ecKuid KapI cTajl OrpOMHBIM, MaHy BBIHY)XKJEH ObLI BHIITYCTUTH PHIOY B
OKeaH, I'Ie Ha ria3ax MaHy OHa BbIpOCIIa 10 Pa3MEPOB OKEaHa.

Bunst aT0, Many rpoMKo paccMesiics, TOHSB, YTO MOJ00HOe MOT c/ienaTh Tojbko bpaxma. Prioa-
Bpaxma mpousHecna mociie 3TOr0 HU3KHUM TOJIOCOM: «IIPUOIMXKAeTcs KOHel Mupa, Many, u
CKOpo MuUp OyzaeT pa3pyiieH. Trl JOKEH NMPUTOTOBUTHCS». Priba-bpaxma ckazama Many, 4To B
TOT JIEHb HAYHETCS 3acyXa MO BCEMY CBETY, OTUEro yporkail 3acCOXHET W morudHet, OrpomHas
pbida mpeaynpeansia, 4To CKOpO OOXKMUTaroule OrHM HAYyHYT MaJaTh ¢ Heba W B3pHIBAThCS B
3emsie. OHM OYAYT CTOJIb SIPOCTHBIMM, UTO 3aropsTcsi M 3eMIIs, BO3IyX, obnaka u gaxe JlyHa u
IUTAHEThI, KOTOpbIe IBUXKYTCS Mo HeOy. Bce Oymer mormoiieHo 0€3:KalOCTHBIM IIJIAMEHEM,
BKIIIOYasi CaMHUX OOTOB.

«Bckope mocnme orpoMHOro moxapa, — cka3zan bpaxma Many, — wmup Oyner oOuHIleH
OTPOMHBIMH HaBOJIHEHHSIMU. CeMb 00JaKOB MOJHUMYTCS, KaK Hap OT OTHA, M OHMU 3aJlbIOT
JIOXJIEM BCE TPU KOHTHUHEHTA, KOTOpBIE HCUE3HYT MOJA 0€3KaJOCTHBIMH BOJHaMu». bpaxma
nopy4yusi Many nocTpoUTh MOTYYHl MOPCKOH KOpadib M MpHKa3al MMOCaTUTh ¢ COOON Ha HElo
HECKOJIbKO N30paHHBIX JIFOAEH, 3aXBATUTh CEMEHA MHOTUX PACTEHHUH a B3ATh Ha OOPT KUBOTHBIX,
YTOOBI BCE OHU MEPEKUITN KaTaKIU3M.

B konne bpaxma-ppi6 a ckazana Many: «HaBogHenue Oyzmer st TeOS OJHOTO CIHILKOM,
BEJUKO. /[0 TOro, Kak OHO HaYHETCH, ClieNlail BEPEBKY TOJIIHUHOW CO CBOIO TalMIO. 3aTeEM, KOrjaa
BOJIHBI M BETEp HAYHYT TeOst Opocark 1Mo Mopio, mouiiy MeHs. Korna s 0yay mporuisiBaTh MEITIO,
HaOpoCh BEPEeBKY Ha por Ha Moeu rosose. S mocraBmio TeOs B Oe3omacHoe MecTo. Thl
noHMMael b, Many?» MaHy KUBHYJ U TOCIENIMI MPOYb, YTOOBI MPUCTYIUTh K CTPOUTEIHCTBY
Kopaos.



[Ipomuto HEeMHOTO BpeMEHH, U MpavyHOe MpeIcKkazaHue bpaxmbl OCyIECTBUIOCH TOYHO TakK, Kak
oH roBopui. OrpoMHasi peida MOAIUIBLIA K KopaOio MaHy u yBema kKopabib B Oe3omacHoe
MecTo. Berxuim Bo BCCMHUPHOM IIOTOIIC TOJBKO TC JIFOJAU, ) KUBOTHBIC U PACTCHUA, KOTOPBIC Many
B3sU1 K ceOe Ha 00pT. DTUM BBDKUBIIMM OBLIO JJOBEPEHO co31aTh HOBBII Mup.

ITepeckazano no dpeiizepy, 1919

YTO IIOKA3BIBAIOT CBUAETEJIbCTBA

* Kpatep Ha JlyHe B Buje ObIYbEro Ijla3a UMEET MOBBIIIEHHOE COJCPKAHUE TBUIM C XKEJIe30M U
PEAKO3EMENIBHBIM DJIEMEHTOM TUTAHA.

® «Fopﬂqee MECCTO» Ha aMCPHUKAHCKOM IOro-3amnajac UMECT BBICOKOC COACPIKAHUE KEIIC3a, a TAKKC
TUTAHA U ABaAUaTH APYTrUuX pCAKO3CMCIIbHBIX 3JICMCHTOB.

* YpoBHu tuTaHa u 3nemeHToB KREEP moutm maeHTHYHBI 111 BCEX MECT PACKONOK AIOXH
KJIOBUC U JIyHBI.

* Kanmii-40, u30Tomn cBEpXHOBOM, MIMPOKO pacCpOCTPaHEH B «ObIubeM riiaze» Ha JIyHe.

» Kannii-40 pacnpocTtpaHeH B 3eMile U KPEMHMHU 3MI0XH KJIOBHUC, HO OH HE BCTPEYAETCs 10 SIOXU
KJIOBUC M I1OCJIE HEE.

* MpI nosraraem, uro ymmbo komera 3adpocusia KREEP, topwuit u ypan ¢ JIynsr Ha 3emito, 1100
KoMeThl camu conepxkany KREEP u mpunecnu ero Ha BCe TUIAHETBHI.

* Mb1 npeanosnaraeM, 4To KOMEThI IPUOBUIH MPSIMO OT CBEPXHOBOM.

Ceiiuac, korza Mbl yBHJIETH HEKOTOpbIe U3 3((HEKTOB CTOIKHOBEHHS, BHI3BABIINX HU3MEHEHUS B
XUMHUYECKOM, COCTABE, 1aBaiiTe MOCMOTPUM HA CAMU MECTa CTOJIKHOBEHHUSI.

26. Kparep non o3epom Muunran

BOITPOC: Kak moxer o3epo Muunran ObITh MECTOM CTOJIKHOBEHHUsI? PazBe 3T0 HE orpomMHOE
JIEAHUKOBOE 03€po?

O3epo Muumrad u B caMOM JIeJie MOXKET ObITh OIPOMHBIM JIETHHUKOBBIM 03epoM. OTHaKO eciu
Kakas-TM00 KOMeTa yIaja B 03ep0 WJIM B30pBaJiach HaJ HUM, 3P(EKT OT 3TOr0 MOXKET MPUBECTH
K U3MCHCHUAM Ha NHC W B JOHHBIX OCaJKaX, — CO34aTb MCJIKHUC KPATCPHI. Ectp HCKOTOPELIC
CBUJICTEIIHCTBA, 3aCTABIIAIONINE MPEIOiIararh, 4TO CaMble TITyOOKHE YacTH 03epa, BO3ZMOXKHO,
CKPBIBAIOT METIKHUE KpaTephI.

BO3MOXHBIE OTMETKHN OT KPATEPA HA JIHE O3EPA MUYNUT'AH

Bo-nepBbiX, MaBaiiTe B3IJISHEM Ha BEPXHIOK 4acTh o3epa Mwuuurad. JI[HO o3epa COAEpPKUT
HECKOJIBKO OOJIBIIMX $IM, TIOJBOJHBIX 0ACCEHHOB, M TJIaBHBIA M3 HUX Ha3bIBaeTCs «OacceifHOM
Yunmesay. OH HaXOAUTCS HUXKE YPOBHS MOPSI M MMEET mpuMepHO 925 ¢yToB TIyOMHBI, UTO
JIeNIaeT ero caMbIM OOJBIIUM M TIIyOOKHUM «OacceiiHoM» B o3epe Mwuuuran. 13 Bcex ydacTKoB
o3epa Muuuran 3ToT «Oacceitn» Hanbosiee MoxX0oX Ha TPAJIUIMOHHBIN KpaTep OT CTOJIKHOBEHUS.
OpnHako nofo0HbIe YTrayOJIeHUs CO3JaI0T €CTECTBEHHBIEC IPOIIECCHI, TAK YTO JaBaiiTe IOCMOTPHM
Ha CBHUJIETEJIBCTBA, YTOOBI PEIINUTD, SIBSETCS JIU HAIlle TIPEIOI0KEHNE BEPHBIM.



B ornnume oT Apyrux MOABOIHBIX «OacceiHOB» o3epa Mwuumran «OacceitH YwumreBa» wMeer
CHUJILHO H3PE3aHHOE HEPOBHOE IHO, MPUYMHOM 0Opa3oBaHHUS KOTOPOTO HEKOTOPHIC YYCHBIC
CUMTAIOT JIBIDKEHUE JIEIHWKA C ceBepa BHU3 MO o3epy. OQHAKO ATO OOBSICHEHHE HE COBCEM
COOTBETCTBYET (haKTaMm; paszIOMbl U XpeOTHI, MOXOXKE, OTXOIAT OT LEHTpa. A BeAb JCAHUKU
BCErJia JBIDKYTCS B OJTHOM U TOM K€ HAIpaBIICHUU BIOJIb «OacceiiHay M JENaloT pa3ioMbl U
XpeOThl mapayyieIbHBIMA. BHI MOBEPXHOCTH THA B TOYHOCTH COBMIAAACT C TE€M, KOTOPBIH MBI
JOJKHBI OKUAATh OT CTOJKHOBEHUS. B10o0OaBOK 1EHTp «OacceifHay MoKa3bIBaeT HEBBICOKHIA, HO
OTYETIMBO PA3IMUYUMBIN MUK, KOTOPHIH OOBIYHO MOXHO BHJIETh B KpaTepax, OCTaBJICHHBIX
CTOJIKHOBEHHEM

HAVYYHBIE HCCIEAOBAHMA  BBIABUJIM  BO3MOXHBIE  KPATEPBI  OT
CTOJIKHOBEHHMA

B 80-x romax XX Beka yuenwle ['eonmesmueckoit ciyx0b1 CIIIA mpeanpussuid THIATEIHHOE
KapTorpadgupoBaHUe W APYroro poja HCCIENOBaHHS o03epa Mwuuuran. DTH HCCIEIOBaHUS
BKJIIOYAJIM B CeO0sI CEHCMHMYECKHE HWCIBITAaHUS, TPH KOTOPHIX HEOOJBIINE TIO CHUJIE B3PHIBBI
BBI3BAJIM MOIIHBIE YIApHBIE BOJHBI, OTPAYKABIIHECS OT MHOXECTBA CJIOEB OCAIKOB M JIHA
3anucanHas wH(opMmalusa OblUla BBEIEHA B KOMIBIOTEp, YTOOBI CO3/1aTh Kak OBl HECKOJBKO
Cpe30B 03epa MHUuUUraH — HEYTO BpPOJIe peHTIeHOBCKOro cHuMka. Haunnas ¢ 1990 roga Konmen
n docrep omyOIMKOBAaIM HECKOJIBKO CEHCMHMUYECKHX Tpoduiield o3epa, ¥ HEKOTOPhIC M3 HHX
MOKA3aJIM MIOX0XKHUE Ha KpaTephl MOABOIHBIC OaCCEHBI.

1LKPAN
KPATEPA

TEPPACHI

1. Unn. 26.1. O1o celicMuyeckoe M300pakeHHE C MOBBIICHHBIM KOHTPACTOM IIOKa3bIBaeT cOpockl B Oune teppac B 3aiuBe Llekcrmpa. (s

Jy4IIero CpaBHEHHUs H300paXkeHHe ObLIO IIOBEPHYTO clipaBa HaneBo.) Mcrounuk: I'eogesnueckas ciayx6a CILIA (1998)

2. Unn. 26.2. B «bacceiine Unnmesay 3TOT ceiicMuUecKui TpoQuiib ¢ yBeIHIEHHBIM KOHTPACTOM HOKa3bIBaeT cOpOCH B BuAE Teppac. McTounuk:

Konen u Bocrep, 'eone3nueckas ciyxoa CLIA (1990)

OmuH w3 ceiicMuueckux mnpodwied o3epa Mwuuuran HeceT B cebe JpaMaTHdecKue
CBUJICTENLCTBA CTOJKHOBEHUS, IPUYEM 3TOT Npoduiib BeChMa MOX0XK Ha TOT, KOTOPBINA MPU3HAH
IIOBCEMECTHO KpaTepoM; OH HMMEET MATHAECAT MWJIb B IIMPUHY U HAXOAMUTCS IOJ 3aJIMBOM
[lexkcnupa. B o0oux cioydasx celCMHUYECKHE JTaHHBIE TOKAa3bIBAIOT COPOCHI B BHJIE Teppac.
[TomoOHBIN cOpoc B BUAE CTyNEHEK 00paszyeTcs, Korjaa OoJbIIne KyCKH MOPOJbI MOKPHIBAIOTCS
TpellMHAMU U CIOJ3al0T OTHOCUTENbHO Jpyr npyra. IlomoOGHble cOpochl SBISIOTCA
KJIACCUYECKHUM CBUJIETENILCTBOM KPaTepOB OT CTOJIKHOBEHHH.



Mpsl Havanu ¢ Teppac Kparepa B 3anuBe lllexcrnmpa, ceficMuueckuii nmpoduiab KOTOPOro ObLI
nonydeH ['eomesmdeckoit ciyx6oii CIIA (mmn 26.1). Cambrit 60nbIIold COpOIIEHHBIA OJIOK,
KOTOpBIA Chexall BHU3 B KpaTep, COCTaBIsUI B BEpxHEW yacTtu npumepHo 600 MeTpoB, TO e€cTh
OBLT IMMPUHON TPUMEPHO B J1Ba (PyTOOIBHBIX TOJIS.

Crnenyromas wumrocTpanuss — u3 «OacceitHa Yumnmea» B o3epe Mwuumran (wmn 26.2). OH
IIOKa3bIBACT IIOYUYTHU HUACHTHUYHBIC C6pOCBI B BHIAC TCppaC BAOJb ro-BOCTOYHOI'O Kpasd
«bacceitray. CaMblii 00JIBIIION OJIOK clieBa UMEET MPUMEPHO MOJIMIUIA IIIMPUHBI Ha BEPIIMHE —
MPUMEPHO B TPH pasa mupe, ueM 01oku B 3anuBe [llexcnupa.

PA3ZHUIIA

Hecmotpst Ha cxoxkecTh Mexay o3epoM Muuuran u 3ainuBoMm lllexcnupa, Mexay HUMH MHOTO
pasnnunii. «bacceiin Yunnesa» CIMIIKOM MEJOK Ui KJIIACCMYECKOrO0 KpaTepa, KpoMe TOro, B
HEM HeT THUIHMYHBIX U1 yAapa MeTeopuTa CBUAETENbCTB. OOBIYHO BOKPYr MecTa MaJleHus
MOYKHO HalTH KaMHH — J1e()OpMHUPOBAHHbIE, pa3AaBICHHbIC, paCKOJIOThIe. MBI HE CUMTAEM, YTO
3TO OBLJIO CTOJKHOBEHHE C METEOPUTOM, TyMaeM, YTO 3TO ObUIO CTOJIKHOBEHHE C KOMETOW WM
B3pbIBOM Oonmaa. Hu oiHO 13 3THX cOOBITHII B paiioHe 03epa He ObIIO YCTaHOBIIEHO HABEPHSKA,
Y TIO3TOMY MBI O’KHJJAEM CBHUJIETEIHCTB, KOTOPbIE MOATBEPAMIIN Obl Ty WIH HHYIO TOUKY 3PEHUS.

EHIE OJJUH KPATEP BEJIMKHNX O3EP

CyliiecTBoBaHHME Kparepa B o3epe MHUMraH moj COMHEHHEM, HO B CEBEPO-BOCTOYHOM YaCTH
Bepxnero o3epa mmeercss MOYTH TOYHO HMACHTU(UIIMPOBAHHBIN KpaTep OT CTOJKHOBEHUS B
Uspuru-Illoan. Xonkom6 u ero xomrteru (2001) uccaenoBaiu 3TOT Kparep, HO OHA HE CMOTJIH
ONPENIETUTh €ro CTpyKTypy. OfHa U3 UX TVIABHBIX TEOPUU COCTOUT B TOM, UTO KpaTep OTHOCUTCS
K KOHIly JIETHUKOBOTO MEpHoja, KOrja JIETHUK «BBICKpeO» B 3eMjie KpaTep B MOJIMUIN
mUpUHOU. Tak 3TO WM HET, HO HAa CTOPOHE, II€ YXOAWIa BOJA, Kparep UMEET JUIMHHBIN XBOCT,
MIOXOXKUH Ha XBOCT JIPYMJIMHA. DTOT XBOCT TOBOPUT O TOM, YTO JIEAHUK YXOJWJ 4YEPE3 03€pO
MOCJIe€ TOro, KaKk OHO BO3HHUKJIO. DJTO JaeT OCHOBAHME MPEIINOoJaraTh, YTO 03€pO BO3HUKIIO
HETOCPEJICTBEHHO MEpell YXOAOM JIeJHUKAa — MpUMepHO 16—13 ThicsAY JieT Ha3aa, TOYHO BO
BpeMs, KOTJa yhajaud JApyrue KoMeTbl. BoO3MOXHO, YTO Ha TNOJY4EeHHOM CeHcMOoJoraMu
M300paKeHUH MBI CMOTPHUM Ha HACTOSIIIIUKA KpaTep, 00pa30BaBIIMICS OT OJHOW M3 CaMbIX MaJIbIX
KOMET, OTHOCAITUXCS K «COOBITHION.

O YEM I'OBOPAT CBUJAETEJIbCTBA
* O3epo Muuunran umeeT 6acCeiHbI, TOX0XKHE HA KpaTePHl.

* CelicMuueckue npodunu «OacceliHa YumrmeBa» COOTBETCTBYIOT MPOQMIIO KpaTepa B 3alMBe
[Texcnupa.

* CelicMuueckue npoduian oOHApYKHUBAIOT COpOC B BUJIE Teppac, TaKOW ke, KaKk B Kparepe B
sasuse llexkcimpa

* «bacceilin Uwunmnepa» MOKa3bIBaeT SBHOE paaruajIbHOC CTPOCHHUC, KAKOC CIIYUACTCAd BO BpPCMHA
CTOJIKHOBCHHA.

i I[pyrne KIIACCUYCCKHEC 3HAKH CTOJIKHOBCHUSA C MeTeOpI/ITOM OTcyTCTBYIOT, HO MBI ;[yMaeM, qTO
3TO OBLIAa KOMETa



* Kpatep, Bo3MoOkHO, cBsizaHHBIH ¢ «CoObiTHem», cymectByeT B Usputu-llloanm Ha o3epe
Onrapuo.

Msl nonaraeM, uTo «OacceiiH UumnmneBa» naeT Jydllee CBUAETENbCTBO CTOJKHOBEHHUS B 03€pe
Mpuuuran. Ecnmu 3T0 Tak, TOrzma moABOAHBIM OacceiiH o3epa MwuuuraH, ¢ IUamMeTpoM B
HIECTBAECAT MATh MWIb, ObUI OBl UYETBEPTHIM IO BEIUYMHE KpaTepoM M3 KOrAa-mubo
oOHapy>KEeHHBIX Ha IulaHeTe. BnoOaBok HEOOJBINON, HO BaXKHBIN Ul HCCIeI0BaTeNel KpaTep
cyuiectByet B o3epe OHTapuo. Hair mouck xparepoB, OHAKO, 34€Ch HE 3aBEPILIACTCS.

Bb1 nomuauTe Qororpadun ¢ BEICOTH NTHUYBETO MOJIETA, CACAHHBIE OT «3a1uBOB KapoauHbl» 10
Kananei? Eme Ha HECKONBKUX CTpPAHWIIAX Bbl YBHJIWUTE W300paXXEHUS APYrux TOJEH,
MPEIOJIOKUTETIBHO COCTOSIIIMX W3 KparepoB. Ecnu oHum OynyT mpu3HaHBl MecTaMu
CTOJKHOBEHUH, TO BCE OHM IMEPEHAYT B BEPXHIOI YaCTh CIUCKA CAMBIX OOJBIIUX KPATepOB OT
CTOJIKHOBEHUH ¢ HeOecHbIMU TestlaMu. OO 3TUX KpaTepax YMTaTeNb Y3HAET KOE-4TO ellle.

Bo-niepBbIX, y Haliel UCTOPUM € 03¢pOM MUYMraH eCTb yAUBUTEIbHBIN UTOT. Eciin koMeTra u30
JbJa ynajia B 03epo Muuuras, To, Kak MOKa3ajld UCCIIEA0BATENH, OHA ToBeja cedsd nHaue, 4eM
KAMEHHBIM MeTeopuT. JlaBalTe ITOCMOTPHUM, HACKOJIBKO 3TH pa3jIMudsg COOTBETCTBYIOT
CBUJCTEIBCTBAM.

27. MOMEHT CTOJIKHOBEHHUS
BOITPOC: Eciiu komeTa nomnasna 0b1 B 03epo MuunraH, Kakue ObIITH OBl TTOCIICICTBUS?

[IpennonoxurensHblid Kpatep B 03epe MHUUNUraH B HAlUM JHU HAXOIUTCS IMOJ BOJOM; KOrJa ke
03ep0o 00pa30BHIBATIOCH, OHO BBITJISIIENIO COBEPIICHHO MO-ApyroMy. [Ipumepro 20—13 Teicsd et
Ha3aJ KOHTUHEHTAJbHBIM JieJ MONHOCThIO MOKpbul ceBep CoenunenHsix llltaToB, u 03epo
Muuurad HaxoIWJIOCh Ha MWJIIO MOJ JieqHUKOM. Ecimu Obl 37ech ymana 4acTh KOMETHI, OHa
norasna Okl HE B BOJy HJIM Ha TBEPAYIO 3eMJII0 — OHa packoiona Obl TOJCThIN Jies. [lonnmanue
3TOr0 JIa€T YAUBUTEIbHBIA HOBBIA ACHEKT HAIICH TEOPUH CTOJKHOBEHHUSI.

JIEJITHOM CIOPITIPU3

B MOMEHT CTOJIKHOBEHHsI B3pBIB KOMETHI IPUBET Obl K HECKOJIBKUM OYEHb IPHMEYaTEIbHBIM
apdexTam;

* B nenHuke mosiBUack ObI OTpOMHAst AbIpa J0 JHA o3epa, chopMupoBacs Obl KpaTep.

* HarpaBnenHnas BHM3 ynapHasl BOJHa OT B3pbIBa Mociajia Obl CTPYIO pacTasBIIEd BOJBI MOJ
OTPOMHBIM JIaBJICHUEM M C OTPOMHON CKOPOCTBIO, KOTOpasi ABHHYJIACh Obl MEXIY JICAHUKOM H
3eMIIEH.

* [ToTok BoibI HeC ObI C COOOM TpsA3b, IECOK, KAMHU M PACKOJIOThIE CKaJIbHBIE TIOPOJIBI.

* Yaap HEMeIUIeHHO NpeBpaTwil Obl B Map THICSYM KyOWYECKMX MWJIb JibJja M BBIOPOCHI OBl
OTPOMHBIE KYCKH JIb/1a B BO3/YX.

JIETAIINN JIEQ
Mpsl uccaenyeM MOTOKH OOJBIIOT0 KOJMYECTBA pacTasBLICH BOJBI IMO3KE, CHayala JaBaiTe

paccMoTpuM JeTsiiue aiicoepru. HepoBHOE THO ceBepHOTO OacceifHa 3acTaBIIsIeT MPEAIOIIararh,
YTO MEPBOHAYAIBHBIM KpaTep CO CTEHAaMM M30 JIbJ]a COCTABIISI MPUMEPHO 65 MUJIb B TUAMETpe.



A 3Ha4MT, CTOJIKHOBEHHE BBIOpOCHIIO U3 Kparepa 6osee 3 300 kBagpaTHBIX MUJIb JIbAA, KOTOPBIHA
ObUI IPUMEPHO B MUJIIO TOJIIMHON. Pa3mep AbIpbl ObUT IPUMEPHO TaKUM K€, KaK COBPEMEHHBIE
Pon-Aiinenn ninu KoHHEKTUKYT.

Ecnmu Obl B3pbIB pa3dpocan M3MENbUYEHHBIH JIeJ] POBHO IO BCEM KOHTHHEHTAIbHBIM
CoenunennbiM IlTaTam, 3TOT ciioif umen Obl TOJIIMHY YEThIpe-NATh (YTOB, — B3POCIOTO
YenoBeKa 3aBajiiio Obl Mo ymu. Ho He Bech BBUICTEBIIUH JIeJ OCTANICS 3aMOPOKEHHBIM; TEILIO
OT B3pbIBA MPEBPATWIIO B Map 3HAYUTEIBHYIO €ro 4acTb. BO3MOXKHO, OT NOJIOBHHBI 10 TpeX
YeTBepTEeH MPEeBPaTHIIOCH B AP, OCTABIIHICS JIE] B3PHIB IOIHSI B HEOO B BHJIC TJIBIO U BOJIBI.

OTH rIBI0BI U BOJIA BBITIIACIH HE KaK MPUBBIYHBIC HAM JIe[ U BOJAa — OHU OBLTU «TOPSILITUMMIY,
TO €CTh OBICTPO MpEBpALlATKCh B Map. ITO, BO3MOXKHO, BBITIIAJENO, KaK J0XKIb U3 JbIMALIUXCS
HIUISIIUX CHEXXHBIX KOMbEB, KOTOPbIE UMENTM MUJIA B JJUAMETPE U. JIETEJIU CO CKOPOCTHIO ThICAY
MWIb B 4Yac OTH BBIOPOCHl MOAHSUIUCH BBEPX MOJ OOJBUIMMH yIJaMHM U BO MHOTHX
HAPaBIIEHUSAX, B TOM YHUCJIC U B HapaBleHUH BocTOYHOTO MOOEpekbs U Mpepuil I0ro-3amnajia.
[Iponno HECKOIBKO MUHYT, M 3TU KOMbS U3 ILMIISIIETO JbJa YIAIN Ha 3€MJI0, B3pbIBasACh. Tak
oOpa3oBayich «3anuBbl Kaponuubel» u Oaccelinbl Benukux paBHUH. OHU TakKe, BO3MOXKHO,
najany 1 Ha 6oJiee OJIM3KOM PacCTOSIHUM, HO KpaTephl OT HUX JI0 HALIUX JHEH He COXPaHUITUCH.

TpynHO mnpencTaBUTh, KaK OTPOMHBIE JIASHBIE TJIBIOBI JIETAT C OOJBIIOM BBICOTHI Yepes3
aTMocdepy, HO y4YeHbIC NPHU3HAIOT, YTO JIEASHblE KyCKHM KOMET MOTyT caenarh 3To. Eciu Bbl
Buenn u3obpaxenus kometbl lllymeiikepa-JleBu, magaromeit Ha IOmwurep, BbI 3HaeTe, 4yTO
0J00HOE MOXKET NMPOU30MTH. YUeHbIe NPENoNaratoT, YTo JIEASHbIE [IIbIObI IPOHUKIIN JAJIEKO B
atmocdepy FOnurepa. To e camoe MOTIIO CIIyYUThCs M Ha 3eMIle.

KAMHU C HEBEC: PEHIEHUE 3AT'AJIKU «3AJIMBOB»

Tenmepp MBI OMU3KHM K TOMY, YTOOBI HAaWTH TMOCIIETHUE OTBETHI K 3arajke MEITKOBOJIHBIX
SJUTMNITHYECKUX <«3ATHBOB KaponmHbly, «10XKAEBbIX OacceitHOBY U canrHac YToObI cienaTh 3To,
MBI JTOJKHBI 00JI6€ BHUMATEIHHO B3TJISTHYTh HA MAIal0NHUe KOMETHI.

CpaBHHTEIBHO HEJJAaBHO OOJIBITMHCTBO YYEHBIX TIOJIaralii, YTO aCTePOUIbI M KOMETHI HUKOT/Ia He
najaroT Ha 3eMIIi0; Tak AyManl Mo KpaiiHed mepe onuH mpesuneHT, Tomac Ixeddepcon. Bo
Opanmuu B 1790 roxy npumepro 300 cBuaeTeneir HaOMI0IaIM OUYCHb BIICYATIISIONICE MaICHUE
OTHEHHBIX OCKOJIKOB KOMETBI, 1 OHH coOpaiu 0ojblloe KoindecTBO oOpas3noB. HecMoTps Ha
OUYCBH/ILIEB M yOCIUTEIBHBIC CBHICTEIHCTBA, OOJBIITMHCTBO YYEHBIX TOTO BPEMEHH OTBEPrasid
9TOT (aKT ¥ OOBSBISLIN €0 MUCTU(UKAIMEH, TTOCKOIbKY Takas Belllb, KaKk HEOECHbIC KaMHH,
6bLTa «DU3NUCCKH HEBOBMOXKHOI, JIBOE YUCHBIX U3 Mens MoITH MPOTHB BCeX M 0OBABIIIM, UTO
dakThl sBIstOTCA AocToBepHBIMU. OnHako mpesuneHT [keddepcon, kak mepenarT, 3aMEeTHII:
«Jlerye moBepuTh B TO, YTO J1Ba Mpodeccopa-sHKH JITYT, YeM B TO, YTO KaMHH TaJaloT ¢ HeOay
(Yunbsamc, 1996),

B koHeuHOM cueTe ydeHbIE COMIACHIIUCH C TE€M, YTO Ha 3emito U JIyHy majaroT KOMETbl U
METEOPUTHl — HO OHH CYHMTAIW, YTO O3TO MOIJIO MPOUCXOJUTH JIMIIbL OYEHb JABHO.
[IpogomxuTensHOE BpeMst OOJIbIIAs 9YacTh YUCHBIX CKIIOHSIIACH K MBICIH, YTO OOJIBIITUE KPaTePhI
OT yZ1apoB KOMET, KOTOpbIe Mbl BUIUM Ha JIyHe u Mapce, MOSBUINCH MIJIJTMOHBI JIET Ha3a/l.

Bce m3menunocs B 1994 rony, Korja MUJUTHOHBI JIIOJIEH, 3aMepeB, HAOMOAAIU U300paKeHUS
HACA, nokassIBaromye Lemb JeASHbIX IbI0 U3 MPUMEPHO IBAALATH WICASHBIX MYyJIb)» KOMETHI
[ymeiikepa-JleBu, neramux Ha KOnurep n OCTaBISIIOIIMX TEMHBIE ISTHA OT CTOJIKHOBEHHI B
BepxHUX ciosix atMocdepsl FOmurepa. Camoe 60mbI110€ TIBUIEBOE 00J1aK0, B IBE TPETH pazMepa
3emin, ObulO 00pa3oBaHO KOMETOM pasmepoMm 1,2 Muiam B auameTpe — OoJjblle, Yem



O0JBIIMHCTBO TOPo10B. [logo0Has KoMeTa MOrja MonacTb M B HAlly 3eMiIt0, U OOJIBIIMHCTBO
YUYEHBIX BIIEPBBIC MPHU3HAIH, YTO Yrpo3a MOJ0OHOI0 CEPhE3HOTO CTOJIKHOBEHUS CYIIECTBYET U B
Hamy AHUA. CTOJIKHOBEHHUE ¢ 3eMJIei, o Bcell BUAMMOCTH, CO3/1aJI0 OBl TaKOE YK€ TEMHOE 00J1aKo
Y BPEMEHHYIO «3UMY OT CTOJIKHOBCHHS».

T10]T [IPULIEJIOM

CoBpeMEHHbIE UCCIIEIOBAaHUS KOCMOCA BBIBUIIM CIEAYIOUIYIO OMACHOCTh: MBI )KMBEM B BEChbMa
«3a0uToit» 00BeKTaMH U «IbUTbHOW» COJIHEYHOW CcHCTeMe — B CBOEro pojia TUpE s
KOCMHUYECKOM TMbUIM U OTPOMHBIX KOMET, KOTOPbIE TOCTOSTHHO MEPECEKAOT MYyTh 3€MJIH, HECS 3a
co0OM XBOCTBI W3 OOJIOMKOB. MBI MOXXEM HEIMOCPEICTBEHHO Ha0JI0JaTh 3TO OCCHBIO B
CeBepHOM MONYIIApUM U Kaxk10€ J1eTo B KOKHOM moJiymapuu, Korja pa3HOLUBETHBIE JOKIU U3
MeTeopoB, Takue Kak Jleonuasl, Ilepcennsr m TaBpuabl, mopaxkaroT HaOIOAATENs HOYHBIMH
OTHEHHBIMH TIPE/ICTaBICHUSIMH. ToJIbKO HeaaBHO acTpoHOMbI Kiryoe n Hambep moHsiu, 9To 3TO
YAUBUTEIBHOE 3pEIIUILE SIBISETCS PE3yJbTaTOM MpoJieTa OCTATKOB OT pacrlajia MacCUBHOU
KoMeThl, ciyauBiierocst 20 Teicsia et Ha3an. Kioyoe m Hambep moacumTanu, 4To KOrjaa KoMmera
pacmnanack, OOJIAKO OCKOJIKOB HECKOJIBKO pa3 TepeceKano MyTh 3eMIIM 4epe3 PEryNspHBIC
WHTEpBaJIbl BPEMEHHU, MPUYEM ATH MOMEHTHI XOpPOIIO COBMAJAIOT C HU3MEHEHUSIMU, KOTOPBIE
UMEIOT oTHOIIeHHE K «COoOBITHIO». TPEBOXKHO TO, UTO ITH ABOE YUEHBIX CUHTAIOT, YTO yIrpo3a HE
MpOIIa — OCKOJKH BO3BpamiatoTcs, OHU MOJararT, 4YTO Mbl TOJIBKO C€Yac BXOJAUM B CaMBIi
OTIACHBIN TEpUOJI BPEMEHH C MHOTOYHCICHHBIMU «BO3BpAILEHUSMU», HO MOApoOHEee 00 3TOM
MIOrOBOPHM TTO3KE.

I'MI'AHTCKUE CHEXXHBIE I'JIbIBbI

VYuensle, uzyuaBmue komery lllymeiikepa-JIeBu u apyrue KOMEThI, OOHapYXWUJIH, YTO OHH
IPEACTaBISAIOT COOOM OrpoMHBIE Kak Obl IYIIMCTbIE MBUIEBBIE IIApPbl, COCTOSILUE U3
«HE3aBUCUMBIX» JISJSTHBIX YACTHIl C Pa3JeNIIONIM UX OOJIBIIMM MPOCTpaHCTBOM. MHOraa oHM
OKpY’KE€HBI II0YTH YEPHBIMU YITIEPOAHBIMU 000JI0uKamMu. [0 cuX IOp He SICHO, U3 YEro COCTOSIT
siipa, HO MOXO0XE, YTO OHM KaMEHHBbIE, JKeJIe3Hble WM JeasHble, CaenaB MHOTO KPyroB BOKPYT
ConHua, el MOXET NPEeBpPaTUThCS B Iap, OCTaBUB IoOcie ce0s CTOMKUE K TeMmIieparype
YIIIEPOJIHBIE COeNMHEHMS. HekoTopble OYeHb CTapble KOMETBI MOTYT COCTOSITh TOJBKO U3
OTPOMHOTO YEPHOTO CTEKJITHHOTO sIpa.

IIpu cronkHOBeHMH OCKOJIKM KoMmeThl IIlymelikepa-JIeBM BecWIM TPUMEPHO CTOJIBKO XK€,
CKONBKO M CHpeccoBaHHbIH cHer (mpumepHo 0,25 r/cm’®). Kak 6bl moaTeep:kias 9To,
KocMHUUYecKuil kopadib «/[um MmmakTy coobmumn, yto komera Temmen-TaTTin «umena o4deHb
PBIXJIYIO CTPYKTYPY, KOTOpas Oblia cinabei, 4eM MbUIeBUAHBIN cHer». OMH U3 yYEHBIX 3aMETUI
B «Nature» (8 centsOpss 2005 roma): «Bbl, mOX0oXe, MOXKET€ MPOPHITH TYHHEIh OT OJHOU
CTOPOHBI 10 Apyroi pykamm». ActpoHom Hambep u ero komieru (2004) cooOmmiu, 4TO
MOJICUEThl JBAJIIaTH CEMH H3BECTHBIX KOMET C JMHHBIM IEPUOAOM JAalOT BO3MOXKHOCTH
MPEANONIOKUTh, YTO UX CpEeAHsAs macca aHajornyHa macce komeTol [llymelikepa-JleBu. OT0
03HA4yaeT, YTO MOJIOBMHA W3 HUX TsHKEJlee CHera, a MmojoBuHa — Jierde. JIOTMYHO 3a1arbes
BOIPOCOM: KaK CTOJb PhIXJIasi KOMETa U3 MbUIK MOTJIa CTaTh CTOJIb OMACHOM; METEOPUTHI COCTOST
U3 KaMHsSI U 0OJiee MacCHUBHBI, TaK YTO OHHM KaxXyTcs Ooiblneil yrpo3oil. OgHako 31ech HaIo
YUUTHIBaTh CKOPOCTh U MacmiTad. K nmpumepy, eciu 4eThIpex1I0iMOBBIN CHEXXOK MOMaJeT BaM B
TOJIOBY, OH MOXET W He MNPUYUHUTH BaM O0COOOTO Bpeda, HO CHEXOK B deThpe ¢yTa
ONpEeACTICHHO MPUYMHUT. bojee TOro, 4eThIpeXIIOMMOBBIM CHEXOK, JIETAUIMA CO CKOPOCTHIO
ThICS'Ya MUJIb B CEKYH]ly, MOXKET CTaTh CMEpPTEIbHbIM KOMEThl MOTYT BBITJISIIETh KAaK PBIXJIbIC
CHEXXKH, HO Ha CaMOM JIeJIe OHU TaKUMU HE SIBJISIOTCSL.

MAJIEHBKHUE KOMETbI



OTH CHEXHBbIE KOMETHI TaJAa0T He ToJIbKO Ha FOnuTep — Ha 3eminto oHM naaaroT Toxke. B 1980
rony ¢usuku Jlyn ®@psuk u rxon CurBapt (1986,1997) cnenanu OTKphITHE: THICAYN MTOJOOHBIX
CHEXKHBIX TJIBIO BXOJAAT B 3€MHYIO aTMocdepy KaXIplid NeHb. M3-3a TOro, 4To 3TH OOBEKTHI
OOBIYHO COCTaBISIIOT B JAMAaMETPE BCEro HECKOJIBKO (DYTOB, Y4EHbIE Ha3bIBAIM MX «MaJbIMU
komeramuy». @paHk u CurBapt nperocTaBuiu ¢ororpaduyueckiue CBHICTEILCTBA TOTO, YTO
MWIIMOHBl CHEXHBIX (DparMeHTOB IMONAAAI0T B 3€MHYI0 aTMochepy KaxkIbld Troll, XOTs
OOJIBIIMHCTBO KOMET HMCIAapseTcs 10 TOTro, KaK JIOCTUTaloT noBepxHoctu. Ho ObiBaroT U Takwue,
KOTOpbIE A0JIeTatoT A0 3eMiu. Takue jerkue oObeKThl BeayT ce0sl OTIMYHO OT aCTEPOUJIOB, TAK
YTO J1aBaiiTe MOCMOTPHUM, YTO MPOUCXOAUT MPU UX MAJCHUH.

UTO BOJIBIIE — INIOTHOCTH KOMET MJIN ACTEPOUZIOB?

OCHOBBIBasICb Ha W3MEPEHUAX CIYTHUKOB M (Qororpadusx, PpsHK MOACUHTAT MACCy 3TUX
HeOGOIBIIMX JeASHbIX KoMeT. Torma kak y IbAa MIOTHOCTH | r/cM®, Maible KOMEThl MMEIOT
TJIOTHOCTh TOJBKO YTO yMAaBINeH jerkoi cHexnoi ««ryapsi» (0,05 r/em?). Tocne usyuenus
nociaeAcTBUil nmaneHusi TyHrycckoro Mereoputra B 1908 romy HEKOTOpPBIE yUEHbIE MPHUILIM K
3aKIJIFOYCHHIO, YTO TPHIICTEBIIEE TEJIO MOIJIO OBITh Jierde cHera. [[Jiss CpaBHEHUS — >KEJIC3HBIN
actepoust umeeT B 800 pa3 OOJBIITYIO TIOTHOCTb.

CpaBHMM pa3Mepbl ABYX OOBEKTOB, KOTOpBIC, KaK 3TO HU CTPAaHHO, Ha 3emiie OyayT BECHUT
OJIMHAKOBO. OJTH OOBEKTHI MMEIOT OJIMHAKOBBIM BEC, HO pa3HbIA pasMep. Temepp aaBaiTe
IIOCMOTPHUM Ha J[Ba Clly4yasl CTOJIKHOBEHHH, KOrja 0ObEeKThl MMEIOT OJMHAKOBBIN pasmep. Ecnu
KOMeTa IIUPUHONW B MWIKO ynaaer Ha 3emmo, 3ddexkt Oyaer 3HAUYUTETLHO MEHee
pa3pyILIUTENbHBIM, YEM OT MaJ€HUS KEJIE3HOro acTepouJia B MUJIIO IIUPUHOM, MOCKOJBKY OH
umeer B 400 pa3 Oonpmiyr0 IUIOTHOCTH. Bec (wnu, TouHee, macca OOBEKTa) IMOMOTAET
onpenenuTh pasmep Kparepa. [lockoiabKky Kkomera HamMHOro OoJblle, OHa coO3JacT Oolnee
IIUPOKHI, HO O0JIee METKUM KpaTep, YeM METCOPHT.

KomeTb! SBASIOTCS HE €AMHCTBEHHBIMH 00BEKTaMHU, KOTOPBIE MOTYT UMETh HU3KYIO TIOTHOCTB;
moI00HBIE CKalaM, 00BEKTHI MOTYT TaKKe UMETh HU3KYIO INIOTHOCTh, €CITU B HUX MHOTO ITYCTOT.
OnHUM U3 TPUMEPOB ITOTO ABJSIETCA [ MIEpUOH, OJUMH U3 CIyTHUKOB CaTtypHa, KOTOPbIA UMEET
npumMepHo 155 mune a guamerpe (250 km). Buemne I['mmepuoH umeer HEOOBIYHBIN BUJ,
MOKA3bIBAIOUINI, YTO OH HE COCTOMT U3 KaMHs. | MNepHoH ABUTaeTcs XaoTHYECKH, YTO JaeT
BO3MOXKHOCTH MIPEIOJIaraTh, 4TO y HETO HU3KAasl MIIOTHOCTh. MiMest BHYTpH OOIIUPHYIO CHCTEMY
KaBepH, OH OOJIBbIIIE TIOX0XK Ha MOYAJKY, YeM Ha KaMeHb. Ecim momoOHBIM OOBEKT ymajeT Ha
3emitio, ¢ ekt OyaeT BO MHOTOM OTIUYHBIM, YeM OT OoJiee TUIOTHOTO Tela — OH OCTaBUT
HaMHOTO 0oJiee MMPOKUI 1 MeHee TIyOOKHi KpaTep,

DODEKT OT PA3JIMYHBIX TUIIOB CTOJIKHOBEHMIA

B 1982 rony yuensie O’Kud u Oxpenc u3 KamndopHHiickoro TEXHOIOTHYECKOTO HHCTUTYTA
MOJICYUTAIIHU, YTO CIYUUTCS, €CITH HECKOJIBKO TUIIOB HEOECHBIX TEJ yNaayT Ha 3eMIIIO.

JKene3Hblid METEOPUT

HccnenoBatenu OOHAPYXWIIM, YTO €CIIM OOBIYHBII METEOPHUT BBICOKOHM IJIOTHOCTH YMHaaeT Ha
3eMiTi0, TO MHOTO SHEPTHH MEepPerIeT B 3eMITI0, PacKoJIeT KaMeHb M BBIOPOCHUT COJEPKHUMOE BO
BCEX HaNpaBlEHUSX, KaK 3TO BUAHO HA WI. 27.1. BOT 4T0 00HApYKEHO OTHOCUTEIHEHO ATOTO
THUIIA CTOJIKHOBEHHS.



Merteopur

Wnn. 27.1. [NageHne 0OBIYHOTO METEOPHUTA IPUBHOCHUT YHEPTHUIO B 3€MIIIO, OTUETO PACKAIBIBACTCS MATEPHKOBAs IOPOAa U 00pa3yeTcsl TIyOoKuit

xparep. Ilo Menoxy (1989)

* ['myOuna u mmpuHa kparepa. OOBIYHO KpaTepbl UMEIOT OOJIBIIYIO IO OTHOIICHUIO K IIMPHHE
TyOuHY.

» ®opma HeOecHOTOo Tena. MeTeopuT npu naJeHUuH Co3aeT KpaTep B BUJIE Ta3a.
Komera ¢ HU3KOH IUIOTHOCTBIO

YueHnrnle HCCIICOOBAIA, YTO CIIYYHUTCH, CCIIM KOMCTA HU3KOU IIJIOTHOCTH, BECAIIasA KaK CHCXHas
«ITyapay, CTOJIKHETCS ¢ 3emiieid, kak Ha wiut 27.2. DddexT Oyaer CoOBEpIIeHHO IPYTOi.

» luameTtp kpatepa. Kparep numeer npumMepHo Ty K€ HIUPUHY, YTO U KOMETA.

* ['myOuna kparepa. He3aBucuMo OT 1uamerpa KOMETHI, aXKe €CIIM OHA COCTABISET COTHU MUJIb,
KpaTtep BCerjia MCKIIOUUTEIbHO MEJIOK.

"%

Koasua Komera




Wnn. 27.2. CTONKHOBEHUE C JIETKOH KOMETOW HampaBsieT MHOTO SHEPIHU BBEpX B aTMOC(epy M OKasbiBaeT ciabblii 3G (deKT Ha MATEPUKOBYIO

opozy, o0pa3syst HeriryGoKuid Kparep.
ITo O’Kudy u Oxpency (1982)

[Togo6Ho «3amuBam KaponwHbl», Kparep B MHIIO IIUPUHONH MOT OBITH TOJNBKO B HECKOJIBKO
(GyTOB rIIyOWHOI MK eI1le MEHBIIIE.

» ®opma HeOecHoro tena. Korma komera BXOAMT B aTMocepy, OHa 4YacTo pasfeisaercs Ha
MeJIKhe o01aka erle 0ojiee HU3KOM IIOTHOCTH.

anepoanHe HJIM KaMCHHBIC NIBIJICBLIC HIAPbI

MeTeopuTsl ¥ KOMETHI ObUIM HE €IMHCTBEHHBIMH OOBEKTaMH, KOTOpPHIE MOJBEPIIUCH aHATH3Y
O’Kuda n Dxpenca. B npyrom uccienoBaHuy OHHM TMOJCYUTAIH, YTO MPOU30UJIET C MOPUCTHIM
HEJEISHbIM OrHEYNOpPHBIM MarepuasioM (w1 27.3), uMmes B BUAY TeENO, COCTOSILEE U3
OTHEYMOPHBIX YIIECPOAHBIX COCIWHEHUN WIIM JIETKOM KaMEHHOW mbUd. OHM MOJACYMTAIIH, YTO
MBUICBOM Iap JOJDKEH OBITh TAKUM K€ MACCHBHBIM, KaK MEHOMOTUCTUPOJ. CTONKHOBEHHE C
MOI00HBIM TeJIOM OyJIeT BO MHOTOM BBITJISIIETh KaK CTOJIKHOBEHHE C JIETKOM KOMETOH.

* [ITupuna xparepa. lllupuna kparepa npuMepHO OAMHAKOBA C IIUPUHOU KOMETHI

* ['myOuna xparepa. B ognoit u3 cBoux mozneneit O'Kug n Dxpenc oOHapyKuiH, 4TO MOJ00HBIN
MBUICBOM IIIap MOXET BOOOIIE HE OCTaBUTH Mocie ceds KpaTepa, u (aKTHIECKH B3pPBIB 00pazyeT
Ha 3emiie HEOOJBIIME TPEIIMHBI, a B IIEHTPE CTOJKHOBEHMS [aXe MOSBUTCA MoabeM B
pe3yiabTaTe BO3HMKHET HE KpaTep, a HEUTO BpOJE IEPEeBEPHYTOro KpaTepa MM «XOjJMa OT
cronkHoBeHUs»! COrmacHO WX pacyeraMm, 3TO MOXKET NPOU30MTH, Ja)Ke €CIH MbUICBOW IIap
UMEET COTHU MMJIb B IIUPUHY. DTO CO3/1aeT YAMBUTEIbHYIO CUTYalLlMI0, — B 3eMJII0 Bpe3aeTcs
npiieBod map B 100 MuiIb DIMPUHOW M HE OCTaBISEeT mocie ceds Kakoro-immdo 3aMeTHOro
Kparepa. Kak Mbl yBUIUM IO3X€, U3 3TOTO MOYKHO CJieJIaTh BaxkHbIE i1 Teopuu «CoOBITUS»
BBIBOJIBI.

Ibiresoi map

Wnn. 27.3. TlopuCTBIil METEOPHT, COCTOSILIMII M3 YEPHOTO Yriiepoja W/WiH ciIabo CBA3aHHOrO IBUICBOrO M CKAJIbHOIO MaTepHaia, — CaMblil

HeoOBIYHEIN 13 BeeX. Ero magenue npuBoaut k 00pa3oBaHUIO CKOpee He KpaTepa, a «yaapHoro xonMay. ITo O’Kudy u Oxpency (1982)

HEKOTOPBIE 3AT'AJIKU PEIIIEHBI



MsI BUAETH, YTO MPOMCXOAUT, KOTJa KaKOW-TMOO0 KOCMHYECKHN OOBEKT MOMajaeT B 3EMITIO.
Ternepb MbI TOTOBBI 1aTh HECKOJIbKO OTBETOB HA JIABHO IMOCTABJICHHBIE TEOPUEH CTOJIKHOBEHUS
BOIIPOCHI.

BOIIPOC: Kak Mor MenkoBOAHBIM «0acceiiH» B o3epe Mwuuuran OBITH KpaTrepoM OT
CTOJIKHOBEHUS?

Broprmeecs teno, ynasmiee B 03epo MwuunraH, ObIJIO JIETKOH KOME-TOW MJIM MBUICBBIM IIAPOM,
IPWIETEBIINM N0A YoM 5—15 rpaaycoB, 0TYEr0 BOSHUKIIM OYE€Hb MEJIKUE KPATEPHI.

BOITPOC: TTouemy «3anuBbI» U «O0acCEHHBI» MOJICHO HAaWTH TOJIBKO B TIECUAHBIX paiioHaX?

Jlerkoe BemiecTBO M3 BEIOPOCOB, KOTOPOE MPHU3EMITUIIOCH HA MECOK, OCTABHIIO OoJjiee TiyOoKue,
Jerdye pa3IMyuMble KpaTepbl, CYIIECTBYIOIIUE J0JblIe. BRIOPOCH, KOTOpbIE MPU3EMIMINCH Ha
TBEP/bIE CKaJbl WJIA TOJICTHIA CJIOW TJIMHBI, HE OCTaBUJIM CJIEOB BOOOIE MM OCTaBHJIM OYEHb
HeOOoJIbIIIME KpaTepbl, KOTOpbIE OBICTPO HCUe3NH. MUUIMOHBI BTOPUYHBIX CTOJIKHOBEHHH,
OTMETKH OT KOTOPBIX HBbIHE HE BUAHBI, MO BCE BUIMMOCTH, HEKOIJla UMEIU MECTO BO Bcei
CeBepHoil AMepHKe, BKIIOYas KKy KaHAACKYIO MPOBUHIMIO, KaX/Iblii MEKCUKAHCKUN IITAT
u copok aemsaTh mTatoB CIIA (Bxmrowas [aBaitn), B EBpome m Asum Takme xe 3¢dexTs
YaCTUYHO BO3MOJKHBI.

BOITPOC: [Touemy HeT BEIOPOCOB BOKPYT THICAY «3AJTIMBOBY»?

B oTnuymie oT TUHMMYHBIX KAMEHHBIX WM JKEJIE3HBIX METEOPHUTOB, JISJSHBIC TILIOB UMETH B ce0e
Majo BEUIECTB, MOMUMO 3aMep3lield BOJABI U JAMOKCHAA YIJIEpOJa, KOTOPble HE OCTaBISIOT
cienoB. TONBKO MarHUTHBIE YaCTHUIIBI, TOJIBIE CH'PBl W CTEKJIOBHIHBIN YTJIEpOJ MOXXHO €Il
pacnio3Hatb. M3-3a TOro 4TO B CTOJKHOBEHHHM Y4acTBOBajla KOMETa, CBUJIETEIbCTBA €€
BO3JICHCTBHSA BECbMa OTJIHNYAIOTCS OT €€ CIIENOB.

BOITPOC: Ecau xoMera cocTosiia U30 JibJa, KaK 4aCTH METEOpPUTa MOIJIM IMPOJIETETh 4Yepe3
Benukue paBHUHBI?

C 3emneil cTonkHyncs miap, MOKPBITHIA MBUIBI0 WIM JIbAOM B J11000M ciiyyae OH comepral
HEOOJIBIIIOE KOJIMYECTBO BEIIECTBA, KOTOPOE MOYKHO CUMTATh METEOPUTHBIM, OOJbIlas 4yacTb
ATOTO BEIECTBA ObUIa KAMHSAMH C METAJUIMYECKUMHU BKIIIOUEHUSMHU

BOIIPOC: Kak Moria mbpuieBas KOMETa, KOTOpas MNpU3EeMIIAIach B 03€po Mwuuuran uid B
Kanany, «1o6pocuts» cBoe BemecTBO 10 Mekcuku u Tuxoro okeana?

Oynamun Mancon (1969) u3 CMHUTCOHOBCKOTO MHCTUTYTa M3Y4MJ BBIOPOCHI MPU HUCIIBITAHUSX
aTOMHBIX O00MO M BBIOpOCH W3 ByikaHa B Kocra-Puke. OH mpuiien k 3akiIIOYEHHUIO, YTO BO
BpeMs SEPHOTO B3pBIBAa BBIOPOCHI MPOENAd PAacCTOSHHE, MPEBBIIAIONIEE pajnyc B3pbIBa B
JBaJIATh pa3, a BO BpeMs U3BEP>KEHUS BYJKaHAa HEKOTOPbIE KYCKH JIaBbI MPOJIETENIN JUCTAHIIMIO,
B 100 pa3 Gonipmryro, 4eM paguyc KpaTepa ByJKaHa ODTO JJaeT HAM BO3MOKHOCTH OLIEHHUTb
paccrosiaue pazopoca kak paBHoe 20—100 paanycoB kpaTepa OT CTOJIKHOBEHHUS.

Mp1 HanuM MoJNOCH! C BELIECTBOM MeTeopuTa Ha paccrosHuu 2000 Muib oT o3epa Mwuuuras.
Pa3znenuB ero Ha BbllIENpUBEIEHHBIE IU(PBI, MOKHO 3aKIFOUNUTh, YTO BEIOPOCH! MPOU30LLIN U3
Kparepa, Kotopblii 66u1 0T 20 10 100 MU IUPUHOMN, @ B 3TOT JMAINA30H YKJIAIbIBACTCS HAlll
pacuer, 4To AMaMeTp Kparepa Ha ceBepe 03epa Mudurad coctaBisieT 65 MUJb.



BOIIPOC: MoxeMm 1 MBI C yBEPEHHOCTHIO CKa3aTh, YTO CBEPXHOBAs MMEET OTHOLIECHHE K
CTOJIKHOBEHUSIM? MOXeT, 3TO NPOCTO COBHAJAEHWE, WM YTO-TO €IIe CTajl0 MNPUYUHON
CTOJIKHOBEHUN?

B03MOXHO, YTO CTOJKHOBEHHS M CBEPXHOBasl HE CBSI3aHBI MeXay coOoi. EcTb MHOrO npyrux
TEOPUM O KOCMHMYECKMX COOBITHSX, CHOCOOHBIX CO3/1aBaTh BOJHBI, MOJOOHBIE BOJHAM OT
croskHOBeHUM. B knure Puuapna Mromnepa «Hemesupa: 3Be3ga cMepTw» BBICKA3bIBACTCS
npeanoioxkenne, uro CoiHIlE UMEET TeMHBIH CITYTHUK, KOTOPBIM JBIOKETCS 1o opoute, Jis
onHOTO 00OpOTa Tpedyercs 26 MUIUTMOHOB JieT. ABTOp cyHTaeT, 4to Hemesnma B mponuiom
CTAJIKUBAla CO CBOMX OpPOMUT KOMETHI, M OJUH M3 TaKUX CIy4aeB CTal MNPUYUHOW rudenu
JIMHO3aBPOB.

Bansrep Kpyrrennen, aBrop xuuru «llorepsiHHas 3Be3na muda M BpeMEHM», CUHUTAET, YTO
TeMHbIH cryTHUK COJIHIIA XOAWT MO opomTe, coBepinas oauH o00poT B 24 Thicsauu jeT. Korma
opoura «I[loTepsHHON 3Be3/bI» MPUOIMKAECTCS K COJHEYHOM, MOIIHBIC TPABUTAIIMOHHBIC CHIIBI
cOpachIBAIOT KOMETHl M aCTEPOUbI CO CBOMX OPOUT, M T€ OOPYIIMBAIOTCS HA BCE IIJIAHETHI,
NOpOH BBI3BIBASI MACCOBYIO THOEIb BCETO KUBOTO Ha 3emiie

ITon JIa BuoseTt B cBoel KHUTre «3eMiid IIOJ OTHEM: BHDKHBAHHE YEJIOBEUECTBA B JICTHUKOBLIN
Nepuoa» IMpeularaeT ApPYyryr0 TEOpUIO: LEHTp rajmakTuku Miteunsiii IlyTe nepuoguyecku
BBIOPACHIBAECT MOIIHBIE UMITYJIbCHI TAIAKTHYECKUX CYMEPBOJH, d(DPEKT KOTOPHIX aHAIOTHYCH
U3JIy4eHUIO0 CBepXHOBOW. Korma ummynbCc rpaBUTalUd W 4YacTull NpuxoguT B CoHEUHYIO
CHUCTEMY, TPOUCXOIST CTOJKHOBEHHS U MaccoBasi THOEIb JKUBOT'O — TO, YTO Mbl OOHApPYKHBAeM
B I'€OJIOTUYCCKHUX JAHHBIX.

Bompoc cocroutr B TOM, Kakas Teopus B OOJNBIIEH CTENEHU COOTBETCTBYeT (akram. A B
HACTOAIIEE BpeMsl €CTh HECKOJbKO (aKTOB, KOTOpbIE CBUIETEIHLCTBYIOT B TOJb3Y Pa3HbIX
TEOpHil; TOJBKO MOBBIIIEHHOE cojAepKaHue Kanus-40 TOBOPUT MCKIIOYUTENIBHO B IIOJIB3Y
CBEpXHOBOM. OUeHb BBICOKHE YPOBHH Kanusi-40 UMEIOTCS B CJI0€, OTHOCAIIEMCSI KO BpeMeHH 13
TBICSY JIET HA3aJl TAKOTO YPOBHSI HET HU BBIIIE, HU HUXKE CJIOS SMOXH KJIOBHC. MBI J0MyCKaeM,
yTO J100asg U3 aJIbTEPHATUBHBIX TEOPUN MOXKET ObITh NMPABUILHOW, HO HM OJIHA M3 HHUX HE
MIPOTUBOPEYUT TEOPUM CBEPXHOBOW. BceneHHas 1OCTaTOYHO CI0KHA, U B HEW MOTJIO CIIyYUThCS
BCE, YTO YTOJHO.

YTO IIOKA3BIBAIOT CBUAETEJIbCTBA

» Kocmuueckoe Te110, 1o Bcel BUIMMOCTH, MPEACTABISIO cOO0M MBIIIEBOM MIap WK KOMETY U30
IbAA.

* Ecnmu /10 TaK, KOMETa JO0JIKHa ObL1a OBl UMETH IUIOTHOCTD JIETKOTO IObIIICBUIHOI'O CHETra
* Ecitm komeTa normana B 03€po MI/I‘II/IFaH, OHa AO0JI’)KHa OblL1a IMPU3EMIIUTLCA Ha JICTHUKE.
* Takoe CTOJIKHOBEHHE JOIKHO II0C/IaTh OI'POMHBIC KOMbS CHCTA BO BCCX HAITPABJICHUSAX.

* DT JeTsmre BHIOPOCHI BEIIECTBA B3PBHIBAIMCH MPU CTOJKHOBEHHH C 3€MJIEH M CO3/1aBalu
«3anuBbl KapoJMHBI» U «0K1eBbIe OACCEHHBI.

® TO, 4TO KOMCTBI COCTOAT M3 MOYIHUCTOrO JibJa HU3KOH IIJIOTHOCTH H IIbIIN, 00BSICHSIET
IMOABJICHHUEC HIMPOKUX MCIKUX KpPaTCpoB,



* Jlpyrue MoXo’Kue TEOPHH TOXKE MOTYT OOBSCHUTH CTOJIKHOBEHHUS; MU BCE OHHU MOTYT OBITh
BEPHBIMH.

IIPEIBAPUTEJIbHBIN UTOT

Tenepb MBI BUIUM, YTO CTOJKHOBEHHUS C KOMETaMH, BMECTE C BbIOpOCAMU JibJia U3 JIETHUKA,
MOTJIH TIPUBECTH K MOSIBICHUIO CTOJIb CTPAHHBIX «3aJTMBOB» U «0aCCEHHOBY MO BCEH TePPUTOPUU
CeBeproii Amepuku. CBuaeTenbcTBa OBUTM TIO BCEW CTpaHe, HO ceWdyac WX HET, JIeJ Taer.
TpynHO HCKaTh Clebl, KOTOpbIe HCHApWINCh. BI0OaBOK 3TH pa3sHOBUIHOCTH KOMET OCTABUIIM
CTOJIb CTPAHHBIE KpaTEpbl, YTO UX TPYIHO CBSI3aTh C YeM-HUOYAb U3BECTHBIM HaM B OTKPHITOM
KOCMOCE. BOJIBIIMHCTBO YUEHBIX 3HAET, YTO HYKHO UCKATh B METEOPUTHOM KpaTepe; ero Jjerye
onpeaenuTs. YToObl HAWTU KpaTephl OT MBUIEBOTO IlIapa, HY’)KHO MOCMOTPETh Ha Pa3IUYHOIO
poaa cKabl.

Hctopus CKpBITBIX KpaTepoB €llle He OKOHYeHa. VX mMeeTcss MHOXkecTBO Ha ceBepe Kananpl, u
OHU OTPOMHBEI.

28. Kparepsl 0T BO3MOXHBIX CTOJNIKHOBeHUM B KaHaze

BOITPOC: Teopust «CoObITHS» IpEAIoiaracT MHOKECTBO CTOJTKHOBEHUH ¢ HEOSCHBIMH TEIaMH.
bbun n oHn?

VY Hac HEeT CTOIPOLEHTHBIX CBUIETEIBCTB TOTO, YTO KAKOH-TMOO KpaTep OMpEeAETIeHHO ObLI
BbI3BaH «COOBITHEM», M, MOXET, TaKMX BOOOIIE HE CYIIECTBYET, ITOCKOJIBKY, COTJIACHO
uccnenoBanusiM O’Kuda um DxpeHca, HEKOTOpbIe TUTAHTCKUE HEOECHBIE Tela KpaTepoB BOOOIIIE
He OCTaBisAOT. HO MBI Hamum HECKONBKO BO3MOXKHBIX «KaHIUIATOB» B Kparepbl. Hamm
IPEMOI0KEHNST OCHOBBIBAIOTCSI TOJIBKO Ha JAHHBIX IOJYYEHHBIX CO CIYTHUKOB. Ecim Mbl
MMEEM JIeJI0 ¢ MCTUHHBIMHU KpaTepaMu, 3TO MOATBEPAAT OyayIre MUCCIeI0BAaHHs, KOTOPHIC MBI
IUTAHUPYEM.

[epBblil «TTOTEHIIMATBHBIN» KpaTep HAXOAUTCS OKOJO «3anuBa» badduHa u pacnonaraercs nox
Bojo# y OeperoB Kananpl, k ceBepo-Bo-CTOKY OT I 'ya30HOBa 3aymBa okoiio I'pennanauu. Kparep
UMEET CPEIHHI TuaMeTp MPUMEPHO CEMBJAECAT MATh MWib. [laHHBIE O TOJBOJHOM peibede,
B3saThl W3 kHurd Cmura u CoHneemna (1997), KOTOphie HMCHOJIB30BAIH  CITYTHHUKOBYIO
UHPOPMALIMIO BMECTE€ C JAHHBIMU THUIPOAKYCTHUECKOTO MPOCIYIIMBAHUS OKEAHCKOro [HA,
MOJIy4YEHHBIMM MHOTMMH HccaeaoBaressiMu, B ToM uucie Kananel n CoennHennsix 1taTos.

Cawmas rimybokast acTh KpaTepa HaxoguTcs Ha 2600 KUJIOMETPOB HUYKE CAMOTO BBICOKOTO Kpas U
npumMepHo Ha 800 ¢yToB HMXKE MpOJIOMa B CEBEpO-BOCTOUHOM Kpae. IlogobHbIe «OacceilHbI»
ABJISIFOTCSI PEKOCTBIO Ha 3€MJI€ M O]l OKEAHOM, ITOCKOJIbKY OHU OBICTPO — I10 I'€0JIOIMYECKUM
MepKaM — 3amojHsA0TCcA. Bnome Bcero mobepexbs CeBepHOW AMEPHKH HMEETCS BCETO
HECKOJIbKO KpaTepoB, M 3TO 3acTaBIseT MpeAnonararb, YTO YKa3aHHbBIM BBIIIE KpaTep
OTHOCHUTEJIBHO MOJIOZ, XOTSI €ro JIEHCTBUTENBbHBIN BO3pacT HesiceH. B oriamume or apyrux
KpaTrepoB, KOTOpbIE Mbl MPOBEPHIH, O HEM y HAC CIHMIIKOM Maslo MH(OPMAaIUU, 4TOOBI €ro
JnatupoBath. Tak 4TO, BO3MOXKHO, OH U OY€Hb cTapblidi. OJHAKO HET CBUJETEIBCTB IPOTUB TOTO,
410 OH cpopmupoBaics 13 ThICSY JIeT Ha3a.

BO3MOXHBI KPATEP B CEBEPHOM JIEJJOBUTOM OKEAHE

Ha ceBepo-3anaanpix Teppuropusx KaHaapl ecTh MOABOJHOE 00pa3oBaHUE, KOTOPOE MOXKET
ObITh KpaTtepoMm B 150 muip mupuHOM. Heckoabko BBIXOS HAa MOBEPXHOCTh, OHO COCTAaBIISCT
4yacTh «3aJInBa» AMyHJACEHa U uaet Baojib CeBepHoro JlenoBuroro okeana. Mcnonb3ys naHHble



0 TOABOJHBIX TIpaHUIax Kpatepa u3 paborsl Cmurta u Conayemna (1997), Ml cosznmanu
KOMIIbIOTEPHOE M300pakKeHUE 3TOro paioHa, KOTOPOE HMMEET BCE BHU3YaJbHBIE OCOOEHHOCTHU
MeCTa CTOJIKHOBEHUS ¢ KOMETOH TOr'0 THUIIA, KOTOPBIA COOTBETCTBYET HAILIEH TEOPUH.

JtoT Kparep B popMe SIUIMICA UMEET MEJIKOE JHO U MPUMOAHATHIC Kpast. DIUTUIC O OOIbIIeH
yacTH OPHEHTHPOBAaH IO OCH CEBEpo-3amaJl — IOro-BOCTOK, — TakK Jiee, KaK «3aJMBbI
Kaponunbey. Yacte KpaTepa pacrosiokeHa Ha IMOBEPXHOCTH 3€MJIHM, Jpyras — IO BOJOIL.
OnHako ydeHble TIPU TIOMOITM COBPEMEHHOTO 00OpYIOBaHUS MOTYT YBUIETH (hopMmy OacceiiHa.
N3o0pakeHne MOKa3bIBaE€T SIBHOE MECTO CTOJKHOBEHHS, PACIOJIOKEHHOE MEXAYy JIBYMs
noJiyocTpoBaMu. J[OBOJIBHO CTPaHHO, HO camasi TITyOOKasl 4YacTh «3aJIMBa» HAXOJUTCS Kak pa3 Ha
BO3MOXXHOM MECTE CTOJIKHOBEHHS; OHO PacHojokeHo Ha riyoune nmpumepHo 2100 ¢yros, kak
pa3 MeXIy IBYMs CaMbIMU OJIM3KMMH TOYKaMu Oepera. OOBIYHO MOAOOHBIE MECTa OTJIMYAIOTCS
MEJIKOBOJIHOCTBIO, HO B IAaHHOM clly4yae 3Toro HeT. Eciu aTo kpatep, cBa3aHHbIHN ¢ «CoObITHEMY,
TO OH JIOCTaTOYHO INTyOOK AJIS TOTO, YTOOBI OBITH PE3YIHTATOM TUTAHTCKOM JIETKOW KOMETHI.

CAMBIN BOJIBIIIOM KPATEP U3 BCEX

UccnenoBanus oceir «3anuBoB KapoiwHb» M TPOJOIDKEHMH 3TUX OCEH OBLIM IMPOBEACHBI
MHOTMMH HccienoBareassMd. Kak Bbl MOMHHTE, HEKOTOPBIE M3 OCEW HAINpPAaBIEHbI Ha 03€pO
Muuuran, B To BpeMsi Kak ocTalibHble — Ha Kanany. Korma ™Mbl mpomomkuwiv 3TH OCH
«3aJIUBOB», TO OOHApY>KWJIHM, YTO OHU CXOJSATCS Yy €IIe OJHOTO0 TMIaHTCKOro 0oOpa3oBaHUf,
umeromiero Gpopmy 3anuBa, — ['ya3oHoBa 3anuBa. Moxer i ObITh Takoe, 4TOOBI Hallla KoMeTa
uMeJia 9TO-TO OOIee ¢ ITUM TUraHTCKuM, B 700 MUIb MIMPUHONW, KOHTUHEHTAJIbHBIM MOPEM B
Cesepnoii Kanazne?

JIHO 3AJIMBA

Bnonps 1oro-BocrouHoro Oepera 3aiuBa €CThb PAaBHOMEPHO H30THYyTash OeperoBasi JIMHUS,
n3BecTHas Kak 'yn30HOBcKas nyra. Ha mpoTspkeHMU MHOTHX JIET JIFOU JIOTa/lbIBAJIUCh, YTO 3Ta
yacTh Oepera sIBIISIETCS YaCThIO JPEBHEI0 KpaTepa OT CTOJIKHOBEHUS ¢ HeOecHbIM TesioM. OTHaKo
HECKOJIbKO MaJIeBBIX HKCHEIUIMI He OOHApYK WM HUKAKUX CBUIETENbCTB TOTO, YTO ATOT Oeper
CBS3aH CO CTOJKHOBEHHMEM TeM He MEHEe YYEHblE HE MOI'YT COBEPUIEHHO HCKIIIOUUTH ITY
BO3MOXHOCTb.

Ho ecnu 3to He kparep, To rae toraa kparep? Jlunum «3anuBoB KaponuHbD) MOKa3bIBAIOT
Janpllie Ha 3amaja OoT BOJ «3ajuBa». B cBoe Bpemsi Mbl OOHApyXWJIM KpaTep B LIEHTpE o3epa
Muuuras; MOXHO MNPEINONOXKUTh, YTO U B JAHHOM CJydyae KpaTrep HaXOAUTCS MOJA BOJOW B
LEHTpPE 3aI1Ba

Mpl co3nanu u3obpaxenue ['yn30HOBa 3aliMBa, MHCIONB3ySd OYEHb MOAPOOHBIE Hay4YHbIE
CBE/ICHUS, COOpaHHBIE TPYNIaMM aMEPUKAHCKUX M KaHAJCKUX YYEHBIX, HCIOJIb30BABIIUX
JaHHble CIYTHUKOB M OCYUIECTBIISBIIMX TUAPOAKYCTUYECKOE MPOCIYIIMBAaHUE ThICSYaMu
COHApoOB U1 BBICOKOTOYHOTO KapTorpadupoBaHMs TOJBOJHBIX oOdYepTaHui 3anuBa. OHH
OOHApYXXWJIM, YTO JIBE TJIYyOOKHE SIMbI B 3aJluBe OOpa3yloT OIyCKaHHWE, KOTOpoe 1o Qopme
BBITJISINT HECKOJIBKO TIOXO0KUM Ha BHITSIHYTBIN «3auB KapoluHb», HO BETUYUHON B HECKOJIBKO
pa3 Oousbiie, yem mraT MaccauyceTrc (BKiaaka B KHUTE). B1oOGaBok OHM OOHApYXHWIH, YTO Y
OacceifHa MMeeTcs OTUYETIIMBO BBIPAKEHHBIM M30THYTHIM Kpai, KOTOpPbIM ImpeBpamaercs B J1Ba
WIM TPU NPUIMIOAHSTHIX Kpas Ha IOr0-BOCTOKE. MBI JyMaeM, 4TO 3TO MOXKET OBITh OTHEYaTKOM
KOMETHI.

KOJIBIHO B CKAJIAX



Jns momydenust Oonpiield uH(pOpMAuM OTHOCUTENbHO ['yA30HOBa 3aluMBa HaM HYKHO
OJPOOHO MOCMOTPETh Ha CKaJlbl 1O/ 03€poM. Bbl MokeTe BHJIETh MX MOJBOJHBIE OUEPTaHUS.
Tenepb HaM MPHUAETCS MOCMOTPETh MO/ MSTKHE OCAAKH, YTOOBI YBUAETH CKPHITOE MO HUMH
CKaJIUCTOE OCHOBaHUWE. YueHble u3 ['eonorndyeckon, ciyxk0os1 Kananpl caenanu 310. DTH JaHHBIC
ObuIM TONyYeHBbl M3 OOpa3lOB TPYHTA, XKYPHAJIOB O He(TAHOM OypeHHH M pPE3yJIbTaTOB
CECMHUYECKUX HCCIIEIOBAHUI 3aI1Ba.

Ota paboTa MoOKa3bIBaeT YAWBUTEIBLHEUINYI0O OCOOCHHOCTH ['yI30HOBa 3ajMBa — MAacCHUBHOE
«KOITBIIO», — KpaiiHe HeoObIYHOE O0pa30BaHHME U3 CKAIUCTHIX MOPOA B LIEHTPE 3alHBa. ITO
KOJIBIIO BHEIIHE IMOXO0)KE€ Ha BBITSHYTHIM TMTaHTCKHMl rya3 Obika U cocrtaBisier 200 muiib B
mmpuHy 1 400 mMunp B anuHy. Camoe BaXKHOE, YTO OHO IIPEKPACHO COBIAJAET C MOAHSTHIM
MOJIBOAHBIM KpaeM, KOTOPBIA MbI BUJENU HA MpeAblayliei ¢portorpadun. ITO CKaIUCTOE KOIBIO
SIBIIIETCSL OCTaTKOM T€O0JIOTHYECKOW (opManuyd MENOBOM JMOXHM — TO €CTh CO BPEMEH
JUHO3aBPOB. DTO COBMA/IEHNE XOPOILIO «HAKJIAABIBAETCA» HA UCTOPHUUECKHE JTaHHBIE, TOCKOJIbKY
OOJBIIMHCTBO YYEHBIX Celyac MPU3HAIOT, YTO BCEX IAUHO3aBPOB YOWIIO CTOJKHOBEHUE C
KOCMHUYECKHM aCTEPOUIIOM.

Mpr1 Takxe cyuTacM, 4TO Hae HEAABHCC CTOJIKHOBCHHE C KOMETOM BEI3BAJIO HMCUYC3HOBECHHUE
MaCTOAOHTOB, MAMOHTOB U JPYI'UX KPYIHBIX KUBOTHBIX.

Onan ['pant, yuensii wu3 ['eomormueckoir ciyxO0bl KaHamel, mnpoBenmuid MHOXECTBO
uccieqoBanuil ['yq30HOBa 3ainuBa, YKa3bIBA€T, UTO KOJBLO COCTOUT U3 IECKA, KAMHS U PBIXJION
TOPHOW TIOPOJIbI, HE TPEICTABISAIONICH M3 ce0sd MOHOJIMTA — B OTIWYUH OT (HOpMAIHid,
Haxozsmmxcs Hwke. Koe-rae »tor cinoit umeer 300 GyToB TONMIMIMHBL. YYEHBIH CUMUTAET, YTO
dbopMa KoJblia MOJIYYUJIaCh CIydyailHO, XOTsI HE MOKET Ha3BaTh aHAJIOTHMYHOTO Clydas BO BCEM
mupe (ckazaHo npu JudHoM oOmeHuu B 2004 ropay). UToObl BBIICHUTBH, Tak JHM 3TO, MBI
MPOCMOTPENIM JTaHHBIE TIO0 TIOJIIOKMHE aHaJoTW4YHbIX OacceiiHOoB B CeBepHOWl Amepuke U
Adpuke, HO HE HAIIUTK TIOAOOHBIX KOJIEI.

OpnHolf M3 caMbIX CTJIaHHBIX 4YEPT KOJIbLA SIBISETCS BO3pacT cKajl BOKpyr Hero. CoriacHo
uHpopmanuu ['eonornyeckoit ciyx06p1 KaHaapl, KOJIbII0 HA MIJIJTMOHBI JIET MOJIOXKE, YEM CKajbl
Ha KaXXJ0i CTOPOHE OT Hero. MakTHUECKH €CTh LEIIbIN CJIOM CKaJIbHBIX NOPOJ, KOTOPBIN JOJIKEH
OBITH MOJT KOJIBIIOM — HO OH OTCYTCTBYET, XOTS OOIM30CTH, B TOM e ['y/130HOBOM 3alMBe, €ro
MOYHO HaTu. DTO KpaiiHe HeoObIuHO. [Touemy ncyes cioi, 1 kak 00pa3z0BaIOCh KOJIBIO?

I'pant u pgpyrue npouuUIM COTHHU MUMJb, OCYLIECTBISII CEHCMUYECKHE pabOThl B 3aJIUBE H
MIPOU3BO/ISl UCCIIEJIOBAHKE MOA3EMHBIX cKail OHM MPUIILIH K 3aKJII0UYEHHUI0, YTO KpaTepooopasHoe
KOJIBLIO KOT/Ia-TO IMOKPBIBAJIO BeCh «OacceiiH», HO 3p0o3us MpHBeiia K UCYE3HOBEHUIO OOJIbIICH
€ro 4acTH, TaK YTO OCTAJIOCh TOJIBKO KOJIBIIO U HECKOJIBKO N30JIMPOBAHHBIX «OCTPOBOB) M3 TECKa
U KaMHeil B nieHTpe. Ho 310 3akimtoueHne He 0OBSACHSAET TOro, Kak OOBIKHOBEHHAs HPO3UST MOXKET
YHUYTOXUTH Oosiee cTapbie (opMalMi Ha KaXJO0W CTOPOHE, OCTaBHB TOHKOE KOJIBIO U3 Oojee
MOJIOBIX ~CKaJbHBIX TMOPOJ Ha WX BepuinHe. HekoTopsle y4yeHbIe BBICKA3bIBAIOT
IPEMNOI0KEHUS, YTO KOJbLO OBUIO CO3JaHO JIGAHWKOM, HO M OTHOCUTEIBHO M 3TOH BEpCHH
ocTaeTcs TO ke Bo3paxeHue. [10ckonbKy OrpoMHBIN Bec JIeAHUKA CIIOCOOEH BbIpe3aTh IIIyOOKHe
J0XOWHBI B TBEPJABIX I'PAHUTHBIX MOPOJAX, TO €CIU OBl TSKENBIA JeJ MpPOoIIeNT HaJ MSITKHM
KOJIBIIOM, TO JIOJDKEH ObLT ero cHecTH. JIeAHMKH 4acTo OCTaBJSIOT M30THYThIE JIMHUU MEcKa U
KaMH$1, HO OHH HE OCTaBJISIIOT COBEPIICHHBIX Kouell. Ecian ko110 06pa3zoBaioch €CTECTBEHHBIM
yTeM, TO BO3HHUKAET BOIPOC: TIOYEMY ATO Ha IUIaHETE CIIYYUIIOCh TOJIBKO OJIUH pa3?

OpHako TOSIBICHHE KOJbIA JIETKO OOBSICHUTH CTOJIKHOBEHHEM C HEOECHBIM TEeJIOM,
NPUIETEBIINM Ha OOJNBIION cKopocTU. Torma OT CTOJIKHOBEHHUS TOPHBIE MOPOIBI B IIEHTpE
MOJajJNCh B CTOPOHBI, 00pa3ys KOJNBLIO M3 OCaJO4YHBIX moponx Ha mimaHere ecTh A10KHMHA



IPUMEPOB YEro-To IMoa00HOro. BnoGaBoK CymIeCTBYIOT Apyrue CBUAETENBCTBA BOKPYT
['yn3oHOBa 3amMBa, KOTOPHIE COOTBETCTBYIOT TEOPHH CTOJKHOBEHHs C HEOECHBIM TeloM. EcTb
OosblMe MOAHATHIE Oepera, 00pa3ylolre TUraHTCKUM MOYKpyT BOKpYT Oepera 3anuBa. CaMblii
BBICOKHI Oeper Bo3BhIMIaeTCs mpuMepHO Ha 250 ¢pyToB HaJ ypOBHEM OKPYXKAIOIIEH 3eMiId. Mbl
rojiaraem, 4to 3Tu Oepera c(hopMUpPOBAIUCH, KOTIa yAap ¢ Heba BEIOPOCHIT OCAAKH U3 3aTUBa.

Tak uro xe nmpouszonuio? Ilepea CTOIKHOBEHHMEM HE MOTPEBOKEHHBIE €I1I€ OCAJKU MOKPHIBAIN
npumepHo 70 000 kBagpaTHBIX MWIb O] JICAHUKOM. 3aTE€M IbUIEBas KOMETa ymajia riae-TO B
I'yn3oH0BOM 3anuBe, BbIOMIIA OIPOMHYIO JBIPY BO JIBAY U pazOpocaiia BOKPYI HM3MeENIbYCHHBIE
CKaJIbHBIC TIOPOJBI M JIeJ, U3 KOTOPBIX 00pa3oBajCcs THMUYHBIA Kpal KpaTepa. CTOIKHOBEHHE
6I>ICTpO U3MCHUJIO KJIMMAT Ha 3CMH€, OTYECT O JIG,Z[HI/IKOBBII\/'I IIUT B OTOM MECCTEC paCTaSI.H, JaXKE HE
nepemeniasich. [1oCKoNbKY BCKOpE JICTHUKH OTCTYNWJIH, MO [ yI30HOBBIM 3aJJMBOM OCTAJIOCh
MPEKPACHO COXPAHUBIIEECS KOJBIIO.

Ecnu 3TOT cuieHapuii BepeH, U3 HEro cienyeT BakHoe nocienctsie CTOIKHOBEHHE MPOU3OIILIO
Ha JIETHUKE, KOTOPBIA MMeEJ ABE MIJIM TOJIIMHBL. YIap MpoAeial BO JIbAY TUTAHTCKYIO JBIPY.
BriOpomieHHblii  Je mojerea BO BCEX HANpPaBICHMAX M, COIJIACHO JIMHMSIM IIOJIeTa,
OIIpeJIeTICHHBIM 10 «3aiuBaM KaponmHb», HEKOTOpBIE W3 JIBAWH YMAIW Ha IMPHOEpEKHBIC
PaBHHUHBI, 00Pa30BbIBas «3aJHUBBI». J[pyrue ruraHnTCKue KOMbsI MPU3EMIIMIIUCh HAa TEPPUTOPUHU
Bcex Benmkux paBHMH, co3maBas «HOXKIEBbIe OacceiHbI» M canmHac boinbmmas gacTe nbaa,
BO3MOXHO, yrayia okojo ['y130H0Ba 3aiuBa U, KaK 3TO XapaKTEpHO I OOJIBIIMHCTBA KPAaTEPOB,
BOKPYI MECTa CTOJIKHOBEHMSI MOSIBWICS MOAHATBHIA Kpail. Ho 3TOT Kkpall kpaTepa BecbMa
OTJIIMYAJICS OT OONBIIMHCTBA KPaeB KPaTepOB; B HEM JibJia ObUIO OOJIBIIIE, YeM CKAIBHOM IMOPO/IBI.
Co BpemeHeM Jief] pacTasil, yOpaB IOYTH BCE CJIEIbl CTOJKHOBEHUS. TONBKO MENKHH Kparep U
KOJIBLIO OCTAJIUCh 3aMETHBIMHM B ['y30HOBOM 3ajMBe, MOKa YPOBEHb OKEaHa HE MOJHSIICA U
KOJIBIIO HE MCYE3II0 U3

BUIa y‘-IeHBIe O6Hapy)KI/I.HI/I €ro CHOBa TOJBKO HCEAABHO, KOIrJaa CMOIJIM MHCIIOJIb30BAaTh
BBICOKOTEXHOJIOTUYHOE 000pYy/IOBaHUE, MPHUCIOCOOJICHHOE I HAOJIOACHHS 110 BOJIOH H
I/I3y‘-IeHI/I$I 0CaJKOB, 3aII0JHAIOIIHNX 3aJIUB.

JIATUPOBKA KOJIbLIA

XOTsl MBI 3Ha€M, 4TO KaMHU KOJIbLla OTHOCSITCSI K MEJIOBOMY NEPHOJLY, T. €. KO BpemeHu 144—-65
MIITHOHOB JIET Ha3aJ, KOJIBIIO, 110 BCEW BUIMMOCTH, CHOPMHUPOBATIOCH HAMHOTO TI03ke. TpyaHo
OTIPECIIUTh TOUYHYIO AATy, TOCKOJIBKY KOJIBIIO COCTOUT U3 MeCKa M KaMHS U TTOYTH HE COJIEPIKUT
BEIIECTBA, TOJHOTO IS PAIHOYIIIEPOAHON JaTHPOBKH, OTYEro TPYAHO HAUTH MPSIMYIO CBSI3b
MOSIBJICHUS TIOJHATOTO Kpasl CO CTOJKHOBEHHEM C HeOeCHbIM TenoM. O TOHKOM, OTKPBITOM
CBEPXY, COCTOSIEM M3 TOABMKHOW MOPOJIBI KOJIBIIE MOYKHO ONPEICICHHO CKa3aTh TOJBKO OJTHO:
OHO HE BBIJAEP)KAIO OBl Beca JBHTAIOIIETOCS JICIHUKA TONIMHOW B aBe mmiau. OTcroga Hamo
CeNaTh BBIBOJ, YTO KOJIBIIO MOSIBIJIOCH B CAMOM KOHIIE JISAHHKOBOTO MEPHOJA, KOTJa JISTHUK
Tasul, a He mepemernancs. IMEHHO 3TO MO3BOJIMIIO KOJIBILY OCTaThCs OTHOCHTEIBHO IENBIM 10
HAIIero BpeMeHu. MoxkeM Jii Mbl 00Jiee TOYHO MPECTaBUTh ceOe KapTHHY MCYC3HOBEHUS JIbJa,
KOTOPBIH 3anoJHsu1 ['ya30H0B 3a1uB?

[Inpoko pacnpocTpaHEeHO MHEHHE, YTO HaJl 3aJIMBOM Ha MPOTSHKEHHH JIECSITKOB THICSY JIET OBLT
OYCHb TOJICTHIN Jea. DakTuyecku 3aauB ObUT IEHTPOM JIEIHUKA; 3TO 3HAYMT, 4TO Jiea ObLI 371eCh
HAMHOTO TOJIIIE M PACTEeKaJCs B HECKOJIBKMX HAIIPABJICHUSAX; TOYHO TaK e celdac JICTHUKU
cnyckaroTcs ¢ rop. Duaptoc u [Tutep (1976) coOpanu naHHbIe 0 IIEHTpE JeaHuka B ['ya30HOBOM
3aMBe W NPUIUIN K 3aKII0YEHUI0, YTO MPUMEPHO 14 THICSAY JIeT Ha3ax JeJ HaJl MECTOM, TJe, 110
HallleMy MHEHMIO, IPOU30IILIO CTOJKHOBeHHE B I'yn30HOBOM 3anuBe, coctasisun 10 000 ¢yroB



(3000 meTpoB) — 3TO camblii TOJCTBIA CIION IIbJja HaBEEM KOHTHHEHTAILHOM JeAaHuke. [lo
BBICOTE JieJ] ObLT MOJJ00CH Topam

3areM MpOU30ILI0 BEChbMa YIMBUTEIBHOE MJIs JIEAHUKOBOIO INEPHOAA COOBITHE 3a KOPOTKOE
BpeMs TOJICTHIN Jieq Hall ['yA30HOBBIM 3a1MBOM HcYe3. MHOTHME NCCIIEI0BATENN CBA3BIBAIOT 3TO €
«KaTacTpO(PHUUECKUM KOJUIAIICOM» IeHTpa JenHuka B ['ynzoHoBom 3amuBe (I'eone3mueckas
ciyxx6a CIIA, I'eonornyeckas xkapra Bunnunera, 2000 rog yeTBepTUYHOrO nepuoaa; Myepc u
Jlep, 1997). Ouaproc u [Iunteep yTBEp)KIaIOT, YTO MPUMEPHO 12 THICSY JIET Ha3aj MCYe3 BECh
LEHTp JIETHUKA U 37IeCh Ooublie He Obu1o Jibaa. VX pa3dpoc nat BKiIrodaeT BpeMs 13 Thicsy jer
Ha3aj, Korja npousouio «CobbiTre». Mbl IoslaraeM, 4To HEHTp JIeAHUKA B ['y/130HOBOM 3anuBe
HE pacTasil TUXO0, a UCUE3 CO B3PBIBOM, KOTOPBIi1, TOX0KE, OB CIBIIIEH BO BCEM MHUPE.

AVICBEPT'M CIIOJI3AIOT B ATJIAHTUKY

Ecte ocobGast nmata, KoTopas TMOdy4deHa €€ W3 OJHOTO HCTOYHMKa — aiicOeproB B
ATIaHTHYECKOM OKeaHe. JTa CBs3b MOXET I0Ka3aThCs CTPAaHHOW, HO JaBaiiTe MpeacTaBUM
cinenyromee. Korma komera momagaetr B ['ya30HOB 3aiMB, B3pHIB BBIOPACHIBACT B BO3IYX
0OJBIIOE KOJMUYECTBO JhJa W MepedpachiBaeT ero d4epe3 BeCh KOHTHHEHT. l[locie 3Toro
MIPOUCXOAUT KOE-UTO €IIIe.

OrpomHas cujia CTOJIKHOBEHHS PacKoJioja HE pacTasBIIMK Jiel W TMocjiajla €ro ¢ OrpOMHOM
CHJION B ATIAHTUYECKHH OKeaH. DTO MOSBJIEHHE OTPOMHOTO YHMCIAa aiicOeproB IOKHO OBLIO
OCTaBUTb CBOU CJI€JIbl B T€OJIOTUU 3€MIIM — U ITH ClIe[bl ObLIM Hai/IeHbl B COTHSAX OOpa3IoB,
COOpaHHBIX U3 CKBAXHH BJIOJIb ATIAHTHYECKOTO okeaHa oT Kananer 1o Adpuku.

JIOBOJILHO /1aBHO Yy4YeHble OOHAPYKWIM, YTO alcOepru MepHOAMYECKH IOMAAaoT uepes
['yn30HOB nposiuB B ATJIAHTHKY, IEPEHOCS MECOK, W1 U KaMHHU, BMep3iue B jieA. IlogoOHbIx
POHUKHOBEHUH alicOeproB OBUIO HECKOJIBKO JI0KHUH, U CTOJIKHOBEHHSI ¢ HEOECHBIMU TellaMH HE
CBsI3aHbl C OOJIBIIMHCTBOM M3 3THUX CIIy4aeB; €CTECTBEHHBIN IMKJI 00Opa3oBaHMs JIEHUKA —
npuMepHo 5—10 Teicsiu ner. 3aTeM, Korjaa TOJBKO YTO BO3HHUKIIME aicOepru TalT, OHU
cOpAachIBAIOT CBOM Ipy3 Mycopa Ha JHO CeBepHOl ATIaHTHKUA. DTOT MYCOpP SICHO BBIJIEISAETCS Ha
0oJiee KPYIHBIX KaMHAX U MECKE OKEaHCKUX OCAIKOB y Oepera. YueHble Ha3bIBalOT 3TH BEIOPOCHI
«coOpITHsIMU [ eifHpHXa» B 4ECTh YUEHOTO, KOTOPBIH WX OTKPBLI. J[JIs1 HAC B 3TOM OTKPBITUU €CTh
BaXXHBII MOMEHT: YYEHbIE MOTYT OCYLIECTBUTh IO OCaJKaM JaTUPOBKY MpH I[OMOILU
paznoyriaepoHOro MeToa.

JATHUPOBKA «COBBITUN TEMHPUXA»

Kak mokasano Ha crnegyromem rpaduke (wut. 28.1), @ponsan (1997) B3sn obpazell 0KEaHCKOTO
JHA B BOCTOYHOM wacTu ['peHnaHnuu, ¥ Hamen OOJbIION MUK B KOJUYECTBE COPOILIEHHBIX
aiicbeprom ocaakoB B repuon 13—16,5 Teicsid jieT Ha3aj, BO BpeMs MOCIEAHHUX JABYX «COOBITHUI
['eitnpuxay, Ha3BanHbix H-0 u H-1. CornmacHo XsMmmuHTy M kosuieram (1998) B sToT mepuon
KOJIMYECTBO COPOIICHHBIX OCAIKOB 3HAYMTEIHHO TOBBICUIOCH B OTHOCHUTEIHHO KOPOTKHUMN
NEPUO U CTOJIb ke ObICTPO YMEHBIINUIIOCH, TPUYEM MOIBEM U CIIaJ] MOTJIM IPOUTH MEHEe YeM 3a
100 ner. M300pakeHHast TOUKAMH JIMHUS TTOKAa3bIBAET, YTO YaCTh KOPBI OTCYTCTBOBAJIA, HO JaKe
MIPU 3TOM ATOT MUK OBLIT caMbIM O0IbIIMM 3a 160 ThICSAY JIET.
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Wnn. 28.1. Orot rpaduk cOpOIICHHOro aiicOeproM MaTepHaa MoKa3bBaeT, YTO MAKCHMAIbHOE KOIMIECTBO OCAAKOB OBLIO COPOILIEHO B IIEPHOT

13—16,5 Thicsu ner Hazax. lanuble or Ppousana u xsHceHa (1997)

BOITPOC: TlockonbKy OBIIO MHOTO JAPYTHX «cOoObITHH ['eiHpuxa», Kak Mbl MOXEM OBITh
yBepeHHbIMH, 4T0 «CoOBITHE» MMeeT 4To-m1bo obmiee ¢ H-0, mpousomeammm 13 Teicay et
Hazan, win H-1, nponsomenmum 16 Teicsay neT Hazaa?

M5l HEe MOXEM CKa3aTh C YBEPEHHOCTHIO, 4TO «CobbiTue» O6buto cBs3ano ¢ H-0 u H-1, Ho ecTpb
HEKOTOPBIC CBUJIETEIHCTBA TAKON CBSI3M. YUEHBIC, TAaKHEe KaK XAMMHUHT U TOMOIIHUKH (1998) n
Jlorepknuat (1999), npumm K 3aKIIOYEHHIO, YTO 3TH COOBITUS OTJIMYAINCh OT BCEX
OpeabIAYIINX «coObITuM ['efiHpuxa» M YTO OHM, JOJDKHO OBITh, BBbI3BaHBl COBEPILIEHHO
HEOOBIYHbIMH NTpHunHaMu. bpykep u xosuteru (1988) Brickazanu NpeAnonokeHue, yTo JeIsHble
IUIOTUHBI OTPOMHOTO JIEAHUKOBOKO 03€pa AracCcu BHE3aIlHO MCYE3NIM, M XOJIOJHAs Tajlas BOJa
ycrpemunach B AtnaHTuKy Bo BpeMs H-O 13 Teicsu ner Hasax M, BO3MOXHO, IOCITYXKHIIa
Ha4yaJioM TeproIa «MOJIOJIOTO Apuacay. DHapioc (1995) npuimien k 3akiII0OYEHHIO, YTO JaHHBIC,
IOJIy4YEHHBIE 1O OcaakaM, oTHocsmmmces ko Bpemenu H-0, mokaseiBatot, uro H-O mpousomiio
HEMOCPEACTBEHHO Iepe/l II100albHbIM OTTOKOM BOJBI U3 03epa Araccu. Bece 310 cooTBeTCTBYET
Hallel KapTUHE, B KOTOPOM CTOJKHOBEHHMS C KOMETOM IIPUBEIU K KOJIIAICY THTaHTCKUX
JeIAHBIX JamM0, COPOCHBIIMX IIeJIble KyOMUeCKHUe MUIM JIbJAa U XOJOJHON BOABI B ATIAHTHKY U
CTaBIIMX IPUYMHON KIIMMAaTHUYECKUX U3MEHEHUH B IEPUOJT «MOJIOAOTO ApHUACAy.

BOITPOC: Kpatep ['ynzonoBa 3anmuBa coctaBiset 300 MIIb B IUPUHY, HO HACKOJIBKO OOJBIIHM
ObLTO ymaBiiee Teno?

VY Hac Het uH(OpMAaHH MO0 TOBOAY TOTO, HACKOJIBKO 3TO Teno Obuto 6ombmuM. 1o ckpomHOU
OIlEHKE, OHO cOCTaBIsI0 10—12 MUIL B MONEpPEYHUKE, HO M3-3a TOTO, YTO OCAIKH OBUIM CTOJb
JIETKUMH, 3TO TEJI0 MOTJI0 ObITh HeMHOTO Oosbine. Cormacao O’Kudy u DxpeHcy, komera Moria
UMETh MPUMEPHO TOT K€ pa3Mep, 4To U Kparep. Eciu 3To Tak, Teno NOMKHO ObUIO MMETh
npumepro 300 muib B quamerpe. TpyaHO npeacTaBuTh cede CTOIb OIPOMHBIN pa3mep, HO Bce
K€ TOMBITAUTECh IPEICTABUTH KOMETY.

[Tomygennas or HACA dotorpadus wu300paxaeT 3aTeMHEHHBIM MoayocTpoB @opuaa,
oOpamieHHbI Ha 3anmax K MeKCHKaHCKOMY 3ayiuBy. Jjisi CpaBHEHHUS Mbl HAJOXKHIM Ha 3Ty
dotorpaduto nersmuii actepous mupuHoi B 300 mmub. Hacrosmas komera — WM Kyda
00JIOMKOB, — 110 BCEH BHJIMMOCTH, BBITJIAJENIa HAMHOIO TEMHEE, YeM 3Ta, U IMPOCTHPAIACh
npuMepHo Ha JMHY Dnopuasl, or Matamu-buy noutu 10 rpanunsl Jkopmxun Ha ceBepe. B
HIMPHHY K€ OHa OblIa BIBOE 0OJIbILE, YEM BECH IITAT.



O’Kwuif 1 DxXxpeHC BBLABHHYIM TEOPHIO, YTO JAXKe €CIIM MOJOOHBIN 00BEeKT Obul Oojee-MeHee
TBEP/ABIM, OH HE MOT MPOWUTH CKBO3b 3eMHYIO aTMocdepy, He pacrnafasick. TpeHue atMochepsl,
BMECTE C IpaBUTalMell 3eMiH, CKOpee BCEero, paz0omio ero Ha OONbIINE KYCKH, OT KOTOPBIX
OTJIeTalld JBIMALIUECS Jie[ U Mbulb. B m000M ciydae magaromiee Teao, MO BCEM BHIMMOCTH,
IPEICTaBIUI0 COO0M CMEPTOHOCHOE 00JIAaKO OCKOJIKOB, HECYIIUXCS C OTPOMHON CKOPOCTBIO, K
KOTOPOMY HE MOXXET OBITh NMPUMEHHUMO Halle OOBIYHOE MPEACTABICHHE O JIEASHON Oesoi
komere. O6s1ako KOMeTHl ObUTO TEMHBIM U aaxe depHbIM; GoTtorpadpun HACA komers! ["ames
3TO MOATBEPKAAIOT, a IPYrHe KOMETHI CTOJIb TEMHBI, YTO MOYTU HE OTPAXKAlOT CBETAa. YUECHbIE
IPUBEIH JIOBOJBI OTHOCHTEIBHO TOTO, YTO Yepe3 KaKoe-TO BpeMs KOMeTa MpeBpalaercs B
TOHKYIO 000JI0YKY YEPHBIX YIJIEBOIOPOAOB, KOTOPbIE HE CrOPAlOT, KOTJAa KOMETa JIETUT BOKPYT
Counnna, 10T (pakT UMEeT BaXKHYIO CBSI3b C YEPHBIM «CTEKJISTHHBIMY YIJIEPOIOM, KOTOPBIA MBI
HaIlUTH HA MHOTHX MECTaX PacKOIOK AMOXHU KJIOBHC (00 ATHX HaXOJKaxX — IMO3Ke).

XoTs KOMeTa IMpeJcTaBisieT co00i He 0oJiee YeM TMTaHTCKHE MOPUCTBIC CHEXKHBIC IIAphI HIIH
CBOOOHO JieTsIee 00JIaKo BEIeCTBA CBEPXHOBOM — M JJaXKe XOTs KOMETa MEHEee MAaCCUBHA, YeM
MEHOMOJIUCTUPOJI, — OTO TMBUIEBOE OO0JIAKO OBUIO JOCTaTOYHO OOJIBIIMM, 4YTOOBI BBI3BATH
CEpbE3HBIC TOBPEKIACHUS. Y JAPUBIINCH O 3€MITI0 BO MHOTHIX MECTaX C HEBEPOSTHOU CKOPOCTHIO,
00J1aK0 MPOM3BEJIO THICSYN MOYTH HEMPEPHIBHBIX B3PHIBOB, CO3JIABIIMX MEIKOBOJHBIC KpaTephl
no Bcemy CeBepHomy monymiaputo. B T'ya3oHOBOM 3anmBe camoe OOJBIIOE CTOJIKHOBEHHE
BBIOPOCHIIO CKaJIbl MEJIOBOTO MEeproaa  ChOPMHUPOBAIO OONIBIIOE KOJIBIIO, KOTOPOE MBI BUIUM B
HaIllu JHU.

CAMBIN BOJIBIIIOM KPATEP HA TIJIAHETE

Ecnu B Xone nmanbHEHMIIMX HUCCIAEOOBAHMN MOATBEPAUTCS, 4TO ['yA30HOB 3ajJMB BO3HUK B
pe3ynbTare CTOJKHOBEHUS, OH CTAHET CaMbIM OOJBIIUM KpaTepoM Ha IUIAHETE, BOSHHUKIIUM OT
CTOJIKHOBEHHUsI ¢ HeOecHbIM TeroM. Kpatep mmeer 300 Muib B MONepeyHUKE, B TO BPEMs Kak
camblii OonblIoN obmenpu3HaHHbIi Kparep, Bpeaedopr B HOxuoit Adpuke, umeer 186 muib
(300 xuIOMETpOB), UTO 3HAYUTEIHLHO MEHBIIE, YeM [ yI30HOB 3aUB.

Opnaxo, ecnu I'y130HOB 3aauB ObLT KpaTepoM, OH OTIUYAETCS OT BCEX APYIMX PEIIUTEIbHBIM
o0pa3oM: BO3HHKHYB Bcero 13 ThICSU JIeT Ha3aJ, OH WMEN CBUACTENCH CBOEro MOSIBJICHUS.
Hpyroii 607bII0M KpaTep MOSBUJICS TAE-TO 3 5 MUJITMOHOB — 2 MUJIIMAp/ia JIET Ha3a, 3a10JIr0
J0 TOI'0, KaK CKa3uTCJIIM Ha4YaJIu CKJIaAbIBaTh JICTCHABI O HO,Z[OGHOI‘O poda MmpoucCmeCTBUAX. N3-3a
TOTO, YTO B3PBIBBI OBLIM CTOJb MOIIHBIMH, JIETKO MOHSTh, MOYEMY CKa3UTeNd W3 uHucia
KOPEHHBIX aMEPUKAHIIEB — TOYHO TAK )K€ KaK IIPEACTABUTENIN APYTUX KYIAbTYp MUpa, — Hadalu
C03/71aBaTh UCTOPHH O MOJAOOHBIX KaTaCTPOYUUIECKUX COOBITHSX.

3T0, NOMKHO OBITh, OBUIO 3aIIOMUHAIOIIEECS 3PEIMILE: e U3 TMIaHTCKUX OTHEHHBIX IIapOB
IpoJIETald U C KOJIOCCATBHOM CHIION pa3OuBanu JIeAHUKOBBIA IUT. CBUAETENH, BO3MOXKHO,
BUJICTH MPUOIIKEHUE 3TUX IIAPOB, U HU OJWH U3 TeX, KTO BUJAET MX U BBDKHII, HE MOTJIH MX
3a0bITh. Ha mpoTskeHnn nokosieHuil moi00Hble UCTOPUN YAMBIISUIM CIlyllaTeneil, poauBIINXCs
nocie «Bemukoro coObITHs». [laBaiiTe 03HAaKOMHMCS C OJHOW M3 TaKUX HCTOPUH, KOTOpasd,
IIOX0K€, COXPAHUJIACh C OYECHb JaBHEIO BPEMCHH.

BbDKHUBIIME: BUHTY

DTa nereHaa NPUHAIICKUT KaTu(POpHUKCKOMY TIJIEMEHH BUHTY. B Hell MHOroe coBmajiaer ¢
COOpaHHBIMM HaMHU Hay4YHBIMH CBUJETENbCTBaMU. JIereHla CONEPXKUT AJIETOPUI0 O MHpE,
KOTOpBI HACTYNHUT HEMEIJICHHO IOCie KaTakiu3Ma. B jerenjae roBopuTcs O JByX OpaThsx,
KOTOPBIX 30BYyT — 4TO XapakrepHo, — Ilagaromen 3Be3nor u PaszxurareneMm orusa. B ston
HCTOPHUH, COBEPILIEHHO B COOTBETCTBHHM C Haileil Teopueid, [lanaromas 38e31a pa3dbpacsiBaet Mo



OKpyre JJIMHHBIC 3aXKEHHbIE TMaJIKu, KOTOphbIEe CXOonaiTcs Ha ceBepe. JlelcTBUTENBHO,
¢bparMeHThl KOMETBI, UMES MHOTO YIJIEBOJAOPOJOB, MOTYT TopeTh Kak cmoja. [locme storo
MOTOKHU CHJIBHOTO JIUBHS U TaJlas BOJA PAa3IMBAIOTCS MO0 BCEMY KOHTHUHEHTY.

Pasxurarens oras 1 MupoBou noxxap

B Mupe, KoTOpbIi ObLT MEpes 3TUM, JIOAU OBUIM HE MOXOXKM Ha Hac. Y HHUX ObUIM BOJIIEOHbIE
cunel. OIHY XKeHIUAY 3Bay MOHOT, a ee Myka — PasKurareib OrHs, U y HAX GBI PeBEHOK C
UCKJTIOUUTENIFHBIMU ~ Maru4eckuMu crocoOHocTsiMH. Bce, 10 dYero oH jgoTparuBaics,
npeBpamanock B miams. Poxautenu HazBanmu ero OrHEHHBIM peOCHKOM M THIATENIFHO CIICAWIIH,
YTOOBI OH HE TPOTaJl HUYET0, YTO MOTJIO OBl 3aTrOPETHCS.

Opnaxxapl Ha paccBeTe Pazxurarenb OrHs O4YeHb paccepAMiICsS Ha JAPYroe Iiemsi, KOTOpoe
YKpaJl0 €ro MaJOYKH Ui 3aXHuraHus OrHs. UToObl Haka3aTh BOPHUIIEK, OH W ero Opar,
[Tagaromas 3Be3na, mpucaoHsIM K OrHEeHHOMY peOEHKY BETKH COCHBI CO CMOJIOW, KOTOpPHIE TYT
K€ 3aropajuch IPKUM IIAMEHEM.

C atumu dakenamu Pazxurarens orHs ObIcTpo moOexan Ha roro-3amaj, a [lagaromas 3se3ga —
Ha FOTO-BOCTOK, OKpYyXKas 3emiu Jpyroro memMeHd. C BOJIMIEOHON CHUJIONW OHHM TOKPBIBAIH
MHOT'HE MIJIH C KaX]IbIM I1arom. [1o3aan HUX ocTaBaIuCh Karid ropsIeld CMOJIBIL.

Ckopo, ycTaB, OHU BCTPETHIINCH IIOYTH B MOJIJIEHD Ha ceBepe. Ho korjga oHM mocMoTpenu Hasag,
TO YBHUJAEIU OrOHb, pPa30ylIeBaBIIMWCA TaK, YTO [JIMHHBIE €ro IOJOCHl MPOTSHYIHCH OT
ropu3oHTa 0 ropu3oHTa. [lmams Oexano mo 3emie ruraHTckumu BoidHamu. [1o Bcemy mupy
o1 OpocuiIich UCKaTh yoexkuia. HekoTopsele mppiraiu B peku, Ipyrue nNpsATaiuch B reuiepax,
HO OOJIBIIMHCTBO HE craciaock. CBUpPENbIii OTOHb OKPYXKHII UX CO BCEX CTOPOH.

Crnpllia IyM 1 4yBCTBYS Kap, TBOpel MocMOTpes BHU3 Ha ropsuuid Mup. CKBO3b TYCTOM JbIM
TBoper yBHUI€eN, U4TO JIa)e 3eMJIsl i CKaJIbI 3aHsUIHCh orHeM. ['openo Bce. TBoper ObIcTpo mocian
KOJMOpH Ha ceBep NMpoOuTh oTBepcTHe B HEOe. C CHUITON COTHU peK BOja MOJUIach BHU3 Uepe3
packosiotoe HebO, yTOOBI 3aMUTh 3eMiI0. Bo/bl HABOAHEHHS TBUHYIUCH HA FOT TUTAaHTCKUMH
CTEeHaMH TPSA3HOU BOJBI, Tacsd OrOHb Ha CBOEM NyTHU. Bonbl MOAHMMAIUCH BBEPX 10 TEX MOP,
MOKa HE JJOCTUTIIM BEPIIMH rOp U HE MOTACUIIN MTOCIETHUNA OTOHb.

Korma Bce 3aBepmninoch, TBopern Hauan roBoputh, M Bce Boabl ucuednu. Korma Tsopen
MIOCMOTpEJ BHU3 Ha OMYCTOIICHHBII MUp, BO BCEX HANPABICHUSIX OH HE MOT YBUAEThH MU OJHOTO
KUBOrO cymiectBa. Torna TBopel npuHsics 3a CO3JaHME HOBOT'O MHUpPA M 3a CO3/1aHUE HOBOTO
HapoJia, KOTOPbIK ObI B HeM kuJl. [locie Toro kak Bce ObUTO caenano, TBopel paccka3an Hapoay
UCTOpHUIO 0 «Bakmoxace», BEIMKOM MHUPOBOM TOXKape, KOTOphIA ObUT ycTpoeH Pasxurarenem
orag u Ilagaromeii 38e31011.

O YEM I'OBOPAT CBUJAETEJIbCTBA

 Jlno mox Bozo#t y 6eperoB octpoBa baddunosa 3emns B Kanage moxer ObITh KpaTepoM OT
CTOJIKHOBEHHEM B 75 MWIb IIUPUHOM.

* CymiecTByeT Apyrod BO3MOKHBIA Kparep mupuHo B 150 muiab B 3anuBe AMYyHICEHA B
Kanapne.

* [Tponomxenue ocel «3anuBoB KaponuwHbl» yka3plBaeT Ha BO3MOXHBIM kpatep B 400 MMIb
JIMHOM B ['y130HOBOM 3auBe.



o CBI/II[GTGJII:CTBa 9TOK0 BKJIIKOYAKOT B C66$I NCKIIIOUHUTCIIBHO 6OJII>H_IOG KOJBIIO U3 OCAAKOB Ha JHC
I'ynzonoBa 3anmBa.

* CTOJIKHOBEHUS BBI3BAIIM MacCOBBIE COPOCHI aiicOeproB B ATIaHTHUKY.

* [IpunereBmne KocMHYECKHUE TeNna BeI3BaIH «coObiTue ['eitnpuxa H-1» npumepno 16 Thicsd jeT
Hazaj.

* CTOJIKHOBEHHUs C KOMeTamH 13 ThICAY JIeT Ha3aj] BBI3BAIO TOCIETHUN cOpoc aicOepros,
U3BECTHBIN Kak «coObiTue ['eitapuxa H-0».

* ['yn30HO0B 3amuB MoxxeT uMmeTh kparep oT 10 go 300 Muiap B 1uamMeTpe OT IbUIEBOM KOMETHI
WIN OT 00JIaKa KOMETHI.

* Ecin moarBepautcs, 4uro B ['yA30HOBOM 3aJlMBE HAXOAWTCS UMEHHO KpaTrep, TO OH OyaeT
caMbIM OOJIBIIIUM HA 3eMIIe.

Ho cux mop Mbl cocpenoTaunBayii cBoe BHMMaHue Ha CeBepHodl Amepuke. Ho 4TOo MOXKHO
cka3zarb 1o nosoay Esponbl? Koraa Mbl cMOTpUM Ha IOJIOCHI OT METEOPUTOB, MPOTSHYBIIAECS
o BceM Benukum paBHHHAM, Mbl TaKXX€ BUJIHUM SIBHBIE IIOJIOCHI, YKa3biBatoue Ha CeBepHYIO
EBpomy. /laBaiiTe HOCMOTPHM, €CTb JIM 3[1€Ch KAKHE-THOO CIIEbl CTOJIKHOBECHHIA.

29. CTONIKHOBEHUS Ha IPYIrMX KOHTUHEHTAX

BOITPOC: Ecnu ynapsast BoJdHa ObLa CTOJIb ITUPOKOM, TO MBI JIOJDKHBI BUJIETh CBHICTEIHCTBA
CTOJIKHOBEHUS Ha IPYTUX KOHTUHEHTaX?

Msbl yBUAuM cienbl OPYIMX CTOJKHOBEHMM, TOJIBKO €CIM OHM COXPaHWIMCh. BONBIIMHCTBO
HaIlIUX CBUICTENHCTB HaijieHO B CeBEpHOM TOJYIIAPUHU, YTO 3aCTaBIsCT MPEAIoJiaraTh, 4TO
JOXIb HGGGCHBIX TCJI npnmen C ceBepHoro HaHpaBHeHI/IH HCGa — HO BO3MOZKHO, 4TO HGKOTOpBIe
Tena ynainy u Ha tore. OTHO BO3MOYKHOE MECTO majieHust Haxoautcs B FOxxHol Adpuke.

CBS3b C IOKHOM AMEPUKOWM: BOJINBUS

HACA o6napyxuia moxoxee Ha kparep oopazoanue B 2002 roay Ha ¢otorpaduu, caemaHHON
¢ «arTna». Ito obpa3zoBaHue HaxoAUTCsS B bonuBuy, B UKYHIIISIX AMa30HKH. OHO COCTaBIIsIeT
MPUMEPHO TISATh MUJIb (8§ KUJIOMETPOB) B HMIMPHHY M NMPUMEPHO MIECThACCAT mecTb GyToB (20
METpPOB) B IIYOHHY, U MPUMEYATENHHO, YTO 3TU Pa3MeEpPhl BECbMa CXOXKHU C pa3MepamHu «3alliBOB
Kapomuaery (wmr. 29.1). HACA HanpaBwiia KOMaHAY YYEHBIX B TYCTOM MajeKWid Jiec s
uccieoBaHms Kparepa. He Bce ucciieoBaHMs 3aBEpICHBI, HO, OCHOBBIBASICh Ha aHAIM3ax
MPUIIOAHATOTO Kpasi, OCAAKOB U JIPYruX (akTax, ydeHble NMPUILIN K ONpPEIeIEHHOMY BBIBOAY,
3TO Kparep OT CTOJKHOBEHHUS C HEOECHBIM TeJoM. M3-3a TOro, 4To Kparep CTOJNb MENOK, OHU
MPEIOJIOKUIN, YTO HEOECHOE TEeJNO MMENO HU3KYI0 IUIOTHOCTh — Kak y KomeTbl. To, 4To
KpaTep MPEKpPacHO COXPAHUJICS — CIOBHO KTO-TO BBIpE3all Kpyr B JIECy, — 3acTaBIseT
Mpearnonararh, 4To CTOJKHOBEHUE MPor301uIo rae-1o 30—11 Teicsay et Hazan.



Winn. 29.1. O6paboTaHHOE Ha KOMITbIOTEPE H300paxkeHne kparepa B msate muts mmpunoit. Ucrounnk: HACA

Mor a1 3TOT MMPOKUN KpaTep ¢ MEJIKUM JHOM OBITh Pe3yJIbTaTOM OIS U3 HEOECHBIX Tel,
MPUHECEHHOI'0 yAapHOW BOJIHOW? MBI HE yBEpPEHBI B 3TOM, MOCKOJIBKY B HACTOSIIEE BpeMsi
HMCCTCA JIMIIb OrPaHUYCHHOC KOJUYCCTBO CBUIACTCIILCTB. OI[HaKO BCC q)aKTBI COBIIaArOT.
Ilepuon, korjia MOr BOBHUKHYTh KpaTep, «BIUCHIBAETCS» BO BpeMsi 16—13 ThICSY JIeT 70 HaAIIEro
BPEMEHU; TUN YMaBUIETO TeJla TOT e, & OTHOIICHHE pajinyca K IIMPUHE KpaTepa COOTBETCTBYET
TaKOMy OTHOUIIEHMIO B KpaTepax OT CTOJKHOBEHMs Ha ceBepe. Bo3MokHO, ymaBiee 371ech TeI0
ObUIO YacThIO ynapHO# BomHBL. Ecnmu 3T0 Tak, 3TOT Kparep u3 HOxHOro momymapusi siBisieTcs
€MHCTBEHHBIM, KOTOPBII MBI 10 CHX MOP 3/1€Ch UIEHTU(OULIUPOBAIIH.

EBPOITEMCKME CBA3U

[Tocne Toro, kak Mbl OOHAPYKWUJIM AJUHHBIE IMOJIOCHI OT METEOPUTOB, MPOTSHYBIIUECS Yepe3
amMepuKaHckue Benukue paBHMHBI, Mbl 3a/lajliCh BOIPOCOM, CYILIECTBYIOT JIU OHM B EBpore,
MOCKOJIbKY Haia teopusi «CoOBITHS MPENIoiaraeT, YT0 CTOJIKHOBEHUS UM B3PBIBBI OOJIUI0B
npom3onuin B EBpore B To ke Bpems, uro u B CeBepHoii Amepure. UToObl yBUIETH
CBHUJIETEJIbCTBA 3TOTO, MBI HAHECIH Ha KapTy pasmenieHue 3411 eBponelickux, ahppUKaHCKUX U
OJIMYKHEBOCTOYHBIX METEOPUTOB Ha OCHOBE 0a3bl JaHHBIX JIOHJIOHCKOro HanuoHanbHOTrO
UCTOpHUUECKOro My3es (L. 29.2), TOYHO Tak, KaK MbI JeJiajiu Mpy HCClleoOBaHUAX Ha Benukux
paBHUHAX.



Wnn. 29.2. Meteopurt ynan B EBponie u Adpuxke. [lmuansle nonocsl uexonat u3 CesepHoit EBporst

Kax MbI 1 ipennonarany, JJIMHHBIE HEMW METEOPUTOB, YIABIINX B OTAAICHHOE BpeMs, JIEXKAT 110
Bceil EBporie, mpoctupatorcst ot CeBepHoit EBpornbl B 11y0s AQpuky, mpudeM JOXOIAT Jaxe 10
Omana Ha ApaBHIICKOM MOJIyoCTpoBe. MakcuMainibHasi JuiMHa Takux mened gocturaer 3000
Musb (4800 KMIIOMETPOB).

Y Hac wuMeeTcss Majo JaHHBIX IS JaTUPOBKH PATUOYTIEPOAHBIM METOJOM, HO TE€, YTO
MOJTY4YCeHBI, TOATBEPKAat0T Hamry Teoputo. Jxamn (2002) coobmiaeT, 4To 0OHAPYKUIT OOJIBITION
MUK B KOJMYECTBE METCOPUTOB B nepuoi 20—15 Teicau JeT Ha3zaa — BpeMs MPUX0Ja yAapHOU
BosIHBL. Korya Mbl HaHecnu Ha KapTy BOCEMbJIECAT MATh a)pUKAHCKUX METEOPUTOB, O KOTOPBIX
YIIOMUHAETCS B Pa3IMYHBIX HAYYHBIX paboOTaxX ¢ yKa3aHHEM MX BO3pacTa, TO OOHAPYKUIIH, YTO
Ha BpeMsl MPUX0Ja yJapHON BOJIHBI MPUXOJUTCS MaKCUMyM HUX KoiuuecTBa. To ecTh Oonblias
4acTh METEOPUTOB yIaiaa BO BPeMsl TOK/s U3 HEOCCHBIX TEI.

Msl npenmosiaraeéM, 4YTO 3TH JaHHbBIE M AITOT Y30p M3 METEOPUTOB Ha 3eMJile SBIsAETCA
pe3yapTaToOM KoJiocCalbHOTO B3phiBa Haj CeBepHoit EBpormoii, 0010MKH OT KOTOPOTO J0JIETETH
naxe 1o Adpuku. Eciau 310 ObLIO, Kak cienyer u3 Haued Teopuu, 16—13 Teicsad jieT Ha3zajn, To
yhmaBIillee Telo IOJKHO Obulo B3opBaThcsd Haja CKaHAWHABCKUM JIEIHUKOM M BBIOPOCHUTH
OTPOMHBIE TJIBIOBI JIbJIa U METEOPUTHOTO BEIIECTBA TOYHO TaK )K€, KaK MOJA0OHbIE CTOJIKHOBEHHS
MOJHUMAIOT B BO3JyX CKaJbHbIE MOpojabl. Korna sTu 0ObeKThI, B3PhIBAsChH, MPU3EMIISIIOTCS Ha
BCE TPU KOHTHUHEHTA, JUIS JIIOJIEH U 3BEpeid, )KUBYIIUX TaM, 3TO BBIMIAIUT Kak O0MOapaupoBKa.
Ecnu aTo mpoucxoausiio MMEHHO TakUM OOpa3oM, TO KpaTep MOXET ObITh BUJIMM W B Hallle
BpEMSL.

IT'MITAHTCKUI KPATEP B CKAHJIMUHABUU

Kak BBl BCIOMHHTE W3 TJaBbl 8, HEKOTOpPHIE M3 CaMbIX OOJIBIIUX TOJIEH JAPYMIIMHOB 3a
npeaenamMu Kananbl MOXHO HallTh B cTpaHax okoio CkanaumHaBuu B CeBepHoil EBpone — u
MMEHHO TyJa YKa3bIBaIOT JUHUU OT MeTeopuToB. Koraa Mel uckanu ¢ororpaduu 3Toro paiiona,
CEJIaHHbIE CO CIYTHHMKOB, TO HAIIM KOE-YTO MHTPUTYIOIEe — OrpoMHYI0 aAyry B 150 mMuib
JUTMHOM, OOpa3yrollyl0 OJHY CTOPOHY ci1a00 BBIPAXEHHOTO JJUIUIICA, KOTOPBIA MPOTIHYJICS
yepe3 Oonpmryto 4acte HOxHoi Puunsaaun. B mpupone Takue oOpa3oBaHUS BCTPEUYAOTCS
penKo.

EBponeiickue y4deHble, UCCIEI0BABIINE 3Ty OCOOCHHOCTb, MPUIILIH K 3aKIIOYEHHIO, YTO 3TO —
JETHUKOBBIA THJIJI, TO €CThb OIPOMHBIM XOJIM M3 IeCKa U KaMHs, COOpaHHBIA JIEIHUKaMH,
KOTOpbIE MOKpBIBaK 1mouTH Bcio CeBepHyto EBporty, Bricokue Xxoiambl 00pa3oBaiu eMKOCTb IS



BO/IbI, CO3/1aB PAOH C COTHSIMHM B3aMMOCBSI3aHHBIX O3EP CO CBEXEW BOJAOM M MPOTOKOB. Bes ara
BOJIHAsI CETh Ha3bIBaeTcs o3epom Canmaa.

Ecnmu xomera ymapuna B 3Ty yacth CKaHIMHABUH, OHA JOJDKHA ObLIA MPOJENATh OTPOMHYIO
I[I:Ipy BO JpAy H BI:I6I/ITI> XOJIMBI JICAHUKOBOI'O THUJIJIa U3-I10/ Kpa}l JICAHHUKA, TOYHO TaK XK€, KaK
BUJIHO Ha u300pakeHnHn. DaKTHUUECKH 3/1€Ch JOJDKHBI OBITh XOJMBI BOKPYT HEOOJBIIOTO
TIIOHUNXXCHU L ypOBHSI, KOTOpOC ceﬁqac 3aI10JIHECHO 03€paMI/I. OT‘-IGT.HI/IBBIG I/I3OI‘HYTI>IG JIMHUMX Ha
doTorpadusax MOKa3bIBAIOT, KAK MOXKET BBITJISJAETh MECTO CTOJIKHOBEHHUS depe3 13 ThIcsy JeT;
BpeM}I IoaAXOoOduT, HOCKOJII:Ky, COTJIaCHO eBpOHeﬁCKHM HucCiaca0BaTCiIiaM, 5T JIMHUU HGHHHKOBOﬁ
MOPEHBI OSIBIJIMCH B KOHIIE JIEAHUKOBOTO nepuoja 14—12 Teicsy et Ha3a.

BOIIPOC: Kak Mbl MOXeM y3HaTb, YTO BCE€ 3TH MpeAroJiaraeMmbie Kpatepbl oT EBpombl 10
CeBepHOil AMEpUKHM HMEIOT OAMHAKOBBIM BO3pacT WU SBIAIOTCA PE3YJbTaTOM OAHOIO
CTOJIKHOBEHUA?

Hekortopele cBuaeTenbcTBa AalOT AAaTHUPOBKY IPEANONATaEMBIX KpaTepoB JOBOJIBHO TOYHO;
JIpyrue — 3acCTaBIIAIOT AyMaTh, YTO BCE KPAaTephl B 3TOM MECTE 00pa30BaIUCh IPUMEPHO B OJTHO
BpEMsI; OJTHAKO MBI HE MO’)KEM HHUYETO CKa3aTh HAaBEPHSIKA, IOCKOJbKY HayUHBIX JAHHBIX [10KA HE
XBaTaeT. Mbl IUIaHMpPYEeM OTIPaBUTh OJKCHOEAMIMU [ cOopa OOJbIIEro KOJIWYecTBa
CBUJIETEIILCTB.

Kak BbI, MOMHHUTE, MOYTH BCE KpYMHEHIIME KpaTepbl HMEIOT SJUIMITHYECKYI0 (opmy,
BBIPOKEHHYIO JTUOO CUIIBHO, MO0 ciiabo. JTMHHBIE OCH KpaTEepOB 3aCTaBJISIOT IMPEANOJiararh,
4yTo OOIlee HampaBieHHE ToJeTa ObUIO MPUMEPHO Ha BOCTOK 0T CeBepHOro mojroca. IJTo
COBIIAJa€T C HAIIMM MPEINoJoXKeHHeM o ToM, uTo «CoObiThe» mpoucxommwio B CeBepHOM
HOJIYIIAPHH, U 3TO HAIPaBJICHUE — TO XK€, YTO U IS PaJHOaKTUBHBIX KpyroB Ha JIyne u Mapce.

MBI Takke MOXKEM OLIEHUTH YroJl CTOJIKHOBEHMS, TOCKOJIBKY KOJBIO Ha 1HE ['yn30HOBa 3anuBa
ABJISIETCSl DJUIMNTUYECKMM, TOYHO TaK ke, Kak Koyiblia B PUHIAHIMM M 3a1uMBe AMYHJICEHA
Uto0bl co31aTh BCE 3TH IUIMIITUYECKUE KPaTephl, KOCMUYECKOE TEJIO TOJKHO ObUIO MaaaTh MOA
yriioM 5—15 rpagycoB k ropusonry, kak:, corinacHo HACA, sto npoucxoawsio Ha Mapce u
Jlyne. bonee Toro, Bce 3TU KOPPEJSLMU C JIUHUSAMH MOJIETa OCKOJIKOB METEOPUTOB pa3OpOCaHBbI
no Benmukum paBHuHaM Mbl yxe BHIEIM MOAOOHBIE JIMHHBIE JUHHHM, COOTBETCTBYIOIINE
HaIIpaBJICHUIO CTOJKHOBEHMs Mg KparepoB Ha Mapce u Jlyne. Bcee, 4To MBI 3HaeM, Jaer
OCHOBaHUS MpeJIoaraTh, YTo Mo KpaiiHel Mepe MATh TUTAHTCKUX HEOECHBIX TeJl MOTJIU MPUNUTH
C CEBEPO-BOCTOKA U YAAPUIIUCH O 3€MJTIO MOJ MaJIbIMU yriiaMu 13 ThICSY JIET Ha3al.

BPEMA 1 CE3OH

Kak onpenenuts BpeMs cTONKHOBeHHUA? [laBailTe mopa3MBIIUISIEM, MOKEM JIM Mbl Y3HATh BpeMsi
CyTOK W BpeMs roja, korma mpousonuio «CoObrtme». [Ipeamonoxum, 4To BCe MpoOIEMBI
BbI3BasIa ['emMuHra, make HECMOTpsl Ha TO, YTO 3TO J0 CHX IOpP HE J0Ka3aHo, MBI MOKeM
UCIIOJIb30BaTh 3BE3/IHYIO KapTy, 4TOOBI MOMCKATh Ha HEW OCTaTKM CBEPXHOBOW B HeOecax Haj
I'yn3oHOBBIM 3aiMBOM TpuMepHO 13 Thicau jeT Hazaa. ['eMHHra HaxXOIWUTCS B CO3BE3IUH
biusnenoB, koTopoe, BMECTE C OCTaIbHOM 4YacThl0 30/1MaKa, HECKOJBKO MEPEMECTUIIOCH CO
BpeMeHu «CoOBITHSI», HO He HaMHOTO. HyXHO cenath COOTBETCTBYIOIIYIO KOPPEKTUPOBKY, a
3aTCM OHpeI[eJII/ITI:, rgi€ HUMCECHHO Hal CeBepO-BOCTO‘IHBIM I‘OpI/ISOHTOM FYI[BOHOBa 3aJiiBa
Haxomwiach ['eMuHra.

Ucnons3ys 3Be3aubie KapTel HACA, MBI ¢ yauBIEHHEM OOHApYKUBAaeM, YTO TOJIBKO HECKOJIBKO
Hellenb B rony ['eMuHra mogHuManach HajJ CEBEPO-BOCTOYHBIM FOPU30HTOM B 3TOM paioHe 13



ThICSY JIeT Ha3zal. Kak mokazaHo Ha uiit. 29.3, 3TO mpoUCXOANIO TPUMEPHO TOJIbKO Mex Ty 11:00
1 13:00 Ha OpOTSHKEHUM HECKOJIBKUX THEH mepea u mocie 15 mapra.

M. 29.3. 3a HECKOIBKO MIHOBEHMH JIO CTOJIKHOBEHUSI ITbLIEBasi KOMETa MOIJIa BBITJISAETh NpHOIIIKaroieicst K 3emiie 0T CBepXHOBOI ['eMuHru
B bimsHenax, koTopsie Haxoauiuch Psagom ¢ OpuoHOM. DTOT BUJ MMEET HAIPaBJICHUE K 3aIaJJHO-BOCTOUYHOMY rOpHU30HTY OT ['y130HOBa 3anmBa,

npuMepHo B 13:00 yaco 15 mapTta 13 Thicsa net Ha3an. Co3nano o dororpadusm HACA u DH-Oy-Dii-Dit
ONIPEJAEJIEHUE BPEMEHU COI'JTACHO CBUAETEJIbBCTBAM BbDKMBIINX

EcTh TOIBKO HECKOIBKO JCIrCHJ, OIIMCBhIBAIOIIHUX OroHp HOTOH, B KOTOPOM YIIOMHUHAKOTCH
HOJPOOHOCTH — BpeMsl CYTOK U BpeMs rojia, U — YIUBHUTEIbHO, — 3TH MOJPOOHOCTH BIIOJHE
COOTBETCTBYIOT 15 Mapra.

TTAEMA PASMELLIEHME BPEMS TOAA

Yewnern Kansac 9710 Obraa 3uma

[Tamapuc Hxnaa Amepuka Briao xoaoaH0

Xomwm Apusona BBIAO XOAOAHO M MUP «3amep3a»

Apasaxku Kapubcxoe mope Coamnya ne boiso

Toba Kskuan Amepuxa Coanua u AyHbt He GBIAO

ToasTexu CesepHas Amepuxa Coanna He 6b1A0

Busry Kasndophus JTO CAYUHMAOCH CPA3Y NIEPEA BOCKO-
AOM ¥ TIPOAOAIKZAOCH AO TIOAYAHS

Anaun Texac 3TO CAYIMAOCH YTPOM

Nuxm INepy, Boausua DTO CAYIMAOCH B NIOAACHD

['pexu Espona Coanye 6b1a0 e11je BHICOKO




Nmes 3Ty nHpOpMaNNIO, 1aBaliTe MOCMOTPHUM, KaK UCTOPUHM COOTBETCTBYIOT 3BE3JHOM KapTe.
Tpu nereHibl TOBOPSIT O TOM, YTO ObUT XOJIOA M Oblia 3UMa, CEMb — YTO BCE IIPOU3OILIO JHEM,
YTO COOTBETCTBYET IOJIOKEHHMIO bian3HenoB mpumepHo 15 Mapra. OTHOCUTENBHO yaca [HSA
KIIFOYEBOM JIET€HON SIBISICTCS JIET€HJa BUHTY, KOTOpas yKa3blBaeT Ha JUama3oH BPEMEHU OT
IpEeIpaccBETHOrO 10 mouyaHs. Ecnm nata CTOJIKHOBEHMS HOpuUMepHO 15 Mapra, TO Mbl
IpOBEpsieM Yac paccBeTa [Uisl HAIlero BpeMEeHH B OJTOT JAeHb U HaxoauMm, To CounHue
nogaumaercst B Kamudopuuu npumepHo B 6:00 yrpa. Ckopee Bcero, TakuMm ObUIO U BpeMs
Bocxojsia 13 TeIcsY JieT Haszaa, W 3TO AaeT HaMm Juisi «CoObITHS» auamna3oH mpumepHo oT 5:00
TUXO00KEaHCKOro BpeMeHu 10 12.00, korga oHO cTano 3aBepIuaThes.

A Temepp JaBaliTeé CcpaBHUM BpeMs B JIET€HJaX, I[IOCMOTPEB Ha 4YacoBble Iosica
MECTOHAXOXKICHUSI KQXJI0T0 U3 3TUX MieMeH. (HaM HeT HyX bl 1enaTh MOonpaBKy Ha Mepexo/ Ha
JIETHEE BPEMsl, IOCKOJbKY HApOJ 3MOXM KJIOBUC HHUKOTAA O HEM He ciblmai.) CBepUBIINCH C
TabJIMLIaMU YacOBBIX IMOSICOB, MBI OOHApYXHBaeM, uTO ['penusi UMeeT pa3HUIly B JI€CATh YacoB
no otHomeHuto Kk Kamudopauu, Tak uro «CobbiTHe» Hauanock 3aeck nocie 15:00, To ecTh B
THEBHOE BpeMs — HMEHHO 00 3TOM TroBopuT JjereHaa. [ns miemenu amaueid «CoObITHE»
JIOJDKHO HAyaThCsl HAa HECKOJBKO 4acoB pasblie, yeM B Kamudopuuu, npumepno B 7:00; u
UMEHHO 00 3TOM BpeMeHM roBopHT jereHaa. Hakonen, unku B bonusuu u Ilepy umeror cnsur
MaKCHMMyMa B YeThIpe 4aca OTHOCHTEIBHO BUHTY, @ 3TO 3HAYMT, YTO «COOBITHE» IPOI0JIKATIOCH
no npumepHo 4:00. M3-3a Toro, 4yro WHKM ObUIM OdYEeHb Aasieko B HOXKHOM Tmoymapuw,
pe3yabTaThl «COoOBITHS» JAOILIH 10 HUX HECKOPO, TaK YTO COOOIIECHHE O IOy THE» JOCTATOUHO
XOPOIIIO COOTBETCTBYET (paKTaM.

SIcHO, 4TO BCE 3TU PACCYXkJEHHUS HOCAT YUCTO YMO3PUTENIBHBIA XapaKTep U 3aBUCAT OT MHOTHX
JOTIYIIEHUH, HO BECbMa MHTPUIYET TO, YTO BCE JIETEHJbl BECbMa XOpPOILO COIVIACYIOTCSA C
Hay4YHbIMHM CBHJETENbCTBAMU. MoxeT ObiTh, «CoOBbITHE» NEHCTBUTENBHO HMPOM3OLUIO MEXKIY
NOJIyJIHEM U | 4acoM J1HA 110 BOCTOYHOMY CTaHAapTHOMY BpeMeHu 15 mapra?

JAPYI'UE KPATEPLI 110 BCEMY MUPY

Ozepo Canmaa gBiseTcs MOCIECAHUM U3 MATH TMTAHTCKUX MOTEHIUAIBHBIX KpaTEpoB, KOTOPHIE
MBI OOHApyXWIH. Mpbl pemwid TOCMOTPETh, HACKOJIBKO BCE TMATh COBHANAIOT C
oOlIenpru3HaHHBIMU KpaTepaMu Mo BceMy Mupy. ba3a JaHHBIX CTOJNKHOBEHHMI HEOECHBIX TEI C
3emnelr YuuBepcurera Hpro-bpyncynka B Kanage (www.unb. ca. passc / ImpactDatahase)
uMeeT 3amucd mo 171 oOmenpu3HaHHOMY Kparepy OT CTOJKHOBEHHS Ha IutaHere. Ecmu
IIPU3HATH KpaTepaMH T€, YTO Mbl ONMCAIM, TO HAWJCHHBIE HAMM IISATh KpaTepoB BOMAYT B
MEepBYIO0 BOCBMEPKY KpymHenux. B criemnyromieit Tabiriie HOBbIE KpaTephl BBIACIICHBI:

KPATEP MECTO ANAMETP

1. TyasoHoR 3aAusB Kanapsa 300 muas (480 km)
2. Bpeaedbopr IOknan Adppuka 186 muan (300 km)
3. Ozepo Canmaa QOuuAaHAMS 180 muasb (290 xm)
4, Cybaypu Karaaa 155 mman (250 xm)
5.3aame Amynacena  Kanapa 150 muan (170 xm)
6. Ynckeyayh Mexcuka 106 muan (120 km)
7. Ocrpos Badpdpuna  Kamapa 75 muab (120 xm)
8. Ozepo Muuuran Cocannennnre llltater 65 muan (105 xm)




Ecnu Bce 3Tu orpoMHbie Kpatepbsl copMUpPOBaiIUCh BO BpeMsi «CoOBITHS», TOTa MOHSTHO,
noyeMy 40 MUJIITMOHOB >KMBOTHBIX MCYE3JIM B OJHO BPEMsI — KOJOCCAJIBHBIN Kap OT yAapHOM
BOJIHBI pacrpocTpaHmwics mo Ooinbiield yactu CeBEpHOTro MOJyIHIApHs, K 4YeMy J100aBUIHCH
BBIOPOCHI.

BbDKHMBIIHME: I'PEKH

N3 kparepoB B CHOHCKE HAaBEpXy caMmble HEJABHHE IISITh OTJIMYAIOTCS OJHHUM BaKHBIM
00CTOSITENNECTBOM: TIPU WX TMOSBICHUM ObUIM cBUAeTeNu® B oTnuume OT APYyrux Kparepos,
KOTOpbIE BO3HUKIM OT 35 MWIJTMOHOB 70 2 MWUIMAPJOB JIET Ha3ad, 3TH HOBBIC KpaTephbl
MOSIBIUIMCH TOJBKO 16—13 Thicsid neT Ha3aj. B3pbiBbl OBLIM OYEHH MOIIHBIMH, W MOHSATHO, YTO
JPEBHUE PACCKA3UMKH 10 BCEMY MUY CTaIHM PACCKa3bIBaTh CIECIYIOMIUM MOKOJICHHUSM JIETEH/IbI
0 KaTacTpo(UIECKUX COOBITUAX. DTO OBLIIO HEOOBIYHOE BPEMSI, U OHO «BIICUATAIIOCH)» B MAMSATh,
eclnM He cKazaTh Oombine. JIJis BBDKMBIIUX JETEH, POAMBIIMXCS BCKOpE TOCIE 3TOTO0 W
BBIPOCIIMX Ha TMOJOOHBIX JIETeHJAX, COOBITUS MOTJIM BBINIAIETh (PAHTACTUUECKUMHU U
HEBEPOSATHBIMU. MHOTHE JIIOIM MPOAOKAIOT TyMaTh TakK K€ M B HAIIM JHU, HECMOTPS Ha BCE
HAy4YHBIC CBUJIETEIILCTBA B MOJIb3Y «COOBITHSI.

®daHTacTUYeCKas JereHa, npuimienmas u3 pesuei ['penriu, roBOPUT O BETMKOM HABOAHEHUH C
TUTaHTCKUMH BOJHAaMU. Bpems OHA, yKa3aHHOE B HEM, CBA3BIBACT JTYy JIETEHAY C IIPOYUMHU
JIETeH/IaMHA MHPA.

3eBC 3aBEpIIACT «30JI0TOM BEK»

Omnaxnapl 60r 3eBC 3axX0TeN MOCMOTPETh, 4TO naenaeT Hapoa ['penmu. OH pemna MOCEeTUTh
I'PEKOB, KaK 00bIUHO, OHBIM U 6e310MHBIM Opossroi. [IpuObIB B MIepBhIid TOPO/, OH BOLIET B
0OJBIION 3all U YBUJAEN, KaK JBOP Lapsi MPUHOCUT YelloBeueckue >kepTBel. Bo BTOpoM ropone
ObUIO HE JIyyIle: Iaph MOAaJ €My OTBPAaTHTEIbHOE TYLICHOE MACO — OJI0JI0, IPUTOTOBICHHOE
13 COOCTBEHHOTO Opara.

3eBc 6]:1)1 BHC CGG}I OT ApPOCTH, MMOHAB, YTO JIFOAU CIUIIKOM 3JIbl, IMOKJIAJICSA YHUUYTOXUTD 3eMitro
CHUJIbHBIM HaBOJHEHHEM, a TIOTOM MOCTPOUTH HOBBIM MuUp. [Ipomerei, KOTOphIil ObLT OJU30K K
Ooram, y3Hal 0 KJISTBE 3€Bca U MPEAYNPEAUII CBOETO ChiHA, JleBKaIMOHa, TPUKA3aB eMy OBICTPO
MOCTPOUTH KOBYET U cOOpATh 3amac MUIiy.

Kak Tompko JleBKamnoH 3aBeplIni CBOIO paboTy, 3eBC oOpymmi Ha 3eMIII0 JUBEHb. Pekn
pa3ayauch B MOIIHBIE IOTOKH, U AK€ MOT'YYMIl OKE€aH MOJHSJICS CO CBOEro JIoXKa. I 'nranrckue
BOJIHBI 3aJIJIM NIPUOpPEkKHBIE paBHUHBI ['peryy, 3axJIECTHYIN XOJIMBI U 100palucCh 10 BEPUIMH
rop. Mcnyranusie M0 UCKaNu criaceHus B ropax Teccanu, Hazesch HaiTu Tam yoexwume. Ho
3eBC pacKoJION BEPIIMHBI TOp TaK, YTO M3 HUX XJBIHYIM (DOHTaHBI, cMbIBas jrojaed. [Ipomuio
HEMHOT'0 BPEMEHM, U HABOJHEHHE OYMCTUIIO BCIO 3€MIIIO OT 3JIOCTHOTO BIMSHUE YEJIOBEUYECTBA.
BBDKHMIIO TOJIBKO HECKOJIBKO 4YEJIOBEK, HAXOAMBIIMXCS HA CaMbIX BBICOKMX BEpHIMHAX, M KO
BpPEMEHH, KOT'1a HABOJHEHHUE CXJIBIHYJIO, OobIast yacTh [ peruu Obu1a CMBITa B MOpe.

JleBkannoH u ero »eHa [luppa ykpbUUCh B KOBUYEre W IUIBUIM BO BpeMs HAaBOJHEHUS NIE€BATH
JTHEH, MOTPSICEHHBIC 3PEIHINEM TUTaHTCKUX BOJH M OYIIYIOIIEro MOps, TTOKa BOJA MOCTENEHHO
HE yIUIa onsTh B 3eMint0. Korja oHu HakoHEIl CTYMIIN Ha MOKPBITYIO IPSI3bI0 3€MJII0, TO ObLIN
MOTPSICEHBI OMYCTOLIEHWEM M CTAJId CO CTPAXOM Pa3AyMbIBAThb O TOM, KaK BBDKUTb B MOYTH
IyCTOM MHpE.

PemyB mowuckaTh BBDKMBIIMX, OHM IOCHEIINMIM Npoub U oOHapyxkwuiu Opakia u Tewme,
KOTOpbIE TakKe ObUIM NpeAynpexaeHbl o HaBoAHeHHWH. Opaki MmocoBeToBad JleBKaIHOHY



OpOCHUTHh KOCTH €r0 MaTepu 4epe3 Iiedo W ckazan [luppe cienarth TO e camoe ¢ KOCTSIMHU ee
MaTepu. J/IeBKaJMOH M ero jkKeHa MoHayajly He MOHSUIM COBETa, HO MOTOM COOOpa3uiM, YTO MX
HCTUHHOU MaTCpbiO ABJIACTCA 3€MJIA, A KOCTH — 3TO KaMHHU. Tor;[a, IIOJHSAB KaMHH C 3€MJIM, OHU
Opocwin ux uepe3 Iwiedo. M kak ToONbKO KaMHM JIpBKajgMOHa KOCHYJIUCH 3€MJIM, OHU
TAaMHCTBEHHBIM 00pa3oM NPEBPATWIMCh B MYXYHMH, a KamMHH [Tuppsl — B xeHIuH. Takum
obpazomM ObuTa cCHOBa 3aceneHa 3emuts. JIroau, mosBuBIIKECs OT Martepu-3eMiid, yKe yBaKalu
€€ 3aKOHBI U CHEJIANU KU3Hb CUACTINBOM.

[Tepeckazano no ['xcrepy, 1969 r.
UTO [NIOKA3BIBAIOT CBUAETEJIbCTBA

* HACA mnonaraet, yto 30—11 Teicau neT Ha3aag B aMa30HCKUE JHKYHIJIM yhajla TMTaHTCKas
KOMeETa.

* [Tonocel mMect mazneHuss mMereoputoB mnporsHynauch Ha 3000 muiap ot ceBepa EBpomsl 110
Adpuxu u banxaero Bocroka

* 20—15 ThICsAY Jer Ha3aj €CTh OTUETIMBO PA3IMUYMMBIN MUK KOJIMYECTBA yHaBIIUX B Adpuke
METEOPUTOB.

*B OunnsiHANM ecTh TOXO0XEe Ha THUTAaHTCKUH KpaTep oOpa3oBaHHE, KOTOPOE AATHPYETCS
KOHIIOM JIEIHUKOBOTO MIEPHO/IA.

* JIluHHBIE OCH BCEX MATH KPaTepoB, KOTOPBIE MBI MCCIEIOBAIH, MPEANOJIAraloT OOl MyTh
METEOPUTOB B CEBEPHON 4acTH Heba

* BosmoxxHBIE KpaTepsl, eciu Obl OHM OBUIM TIPH3HAHBI, BOILIM OBl B BOCBMEPKY CaMbIX
OOJIBIINX KPaTepoB Ha IUIAHETE

A Temepb naBaiiTe B3IJIIHEM Ha HEKOTOpPbIE 3(PQEKThl MAacCCUPOBAHHOTO MaJleHUs KOMET Ha
pa3TUYHbBIE YACTH TIAHETHI.

30. Ioxapsl 10 Beel 3emiie

BOITPOC: CtonkHOBEHUS C HEOSCHBIMU TEIAMHU, MTOJ00HBIC TEM, YTO YHHUTOKUIU JTMHO3aBPOB,
MIPOUCXOAMIIA B TO K€ BpeMs, KOTJa U U3BEP)KCHHs BYJKAHOB M OOIIEMUPOBBIC MoXKaphl. EcTh
JIM KaKue-HUOY/Ib CBUJIETENBCTBA TOTO, YTO HEYTO Mo00HOE mpou3onuio 13 Teicsd neT Hazan?

Hunuacku 1 Mepmios (997) Hanumm HECKOJIBKO SIPKUX CBUJIETEILCTB BYJKAHUYECKUX BHIOPOCOB
¥ BCEMHUPHBIX MOkapoB Ha ['pennanackom neanuke. OOpasipl, B3sAThIE U3 CKBAXXHUH C OOJIBIION
II1yOUHBI, COAEPKAT MbLIb, OCAIKU U ra3bl TOM aTMOCc(epbl, KOTOPYIO CHET HAaKpbUI cO00H MHOTO
ner Haszan. Camplii OONIBIION HHTEpEC NPEACTaBISAIOT COEAMHEHUs cepbl. VccnenoBarenu
I0JIaraloT, YTO OHU COAEp’KaT MHPOPMALUI0 00 H3BEPKEHUSIX JIPEBHUX BYJIKAHOB, KOTOpHIE
ObUIM pacmoNOKeHbl TJaBHBIM oOpa3som B MHcnmawauu, Kamudopuum, Ha Amsicke W Ha
TUXOOKEaHCKOM MOOepexbe, a TaKkKe B pa3HbIX MecTtax EBpomnbl. MI3mMepuB conepixaHue cepsl,
HunuHckn 1 MepiioH npunuid K BBIBOAY, YTO OHM MOTYT CO3/1aTh Pa3BEPHYTYIO KapTUHY
n3BepkeHui 3a 6osee yem 100 ThiCsSY JIeT.

Ho pa6orsl Ilumuckm, MepmioHa W JIpyrux MHOTHE YUYCHBIE MPEANojarajivd, 4TO YpPOBCHb
U3BEP)KEHUI BYJKAaHOB B MPOILIOM OBLI MPUMEPHO IMOCTOSHEH. To, 4TO yTBepXkaaeTcs B
WCCJICIOBAHNH, PUCYET COBEPIIEHHO MHYIO KapTUHY: 16—17 ThICS4 JieT Ha3aj ObUT BHE3AITHBINA



MOPA3UTEIBHBIM MOIBEM KOJIMYECTBA U3BEPKEHUHU, 32 2 THICSYH JIET A0 TOro, KaK KJIMMaT Haval
pamuKalbHO MEHSATHCS Ha Oojiee Teruibld. YacToTa M3BEepKEHUH BYJIKaHOB Okojio CeBepHOM
AMepuKH BO3pocia B BOCEMb pa3 OTHOCUTEIBHO OOBIYHOTO YPOBHS, a IOTOM B KOHEYHOM CUETe
MpEBBICHIIA €T0 B mecTHaaath pas. CornacHo [{unuHcku u Mepiiony, cyzs mo obpasmnam jbaa,
3TO OBUT caMblii OOJIBIION BCIUIECK BYJIKAaHWYECKOW aKTUBHOCTH 3a Bech uccienyembiii 100-
ThICsiueneTHU nepuo OH MPoJoIKAIICS THICAYH JIET.

Hano cka3arb, 4TO M3BEp)KEHUS OBLUTN CHIIBHBIMH, CTIOCOOHBIMU M3MEHUTH KJIMMAT, U YTO ObUIH
BBIOPOIIIEHBI MUJUTMOHBI TOHH IBUIH, CEPHI U AbIMa BBICOKO B aTMOc(]epy, Kak MOKa3aHO Ha WILI.
30.1. I'msans Ha 3TOT rpaduk, ClIeayeT 0cO00 OTMETUTH, YTO 16 THICSY JIET Ha3aj, Korja MpHIlia
ylapHas BOJIHA, BYJIKaHWYECKas aKTHBHOCTh ObUIa HAa OYEHb HU3KOM YpOBHE: NMpPUMEpHO 15
TBHICSTY JIET Ha3aJ UMEIH MECTO TOJIBKO OTACIIbHBIC U3BEPKEHUS. 3aTEM «BCE YEPTH COPBAIUCH C
NPUBSA3U» — KOJUYECTBO HU3BEPKEHMM BO3pociio B miecTh pa3. CpaBHHUTE 3TO C HAIIUM
BpEMEHEM, KOTJla KPYITHOE U3BEpKEeHUE — OOJIbIlee, YeM U3BepkeHue BynkaHa CBaroi Enensr,
0’KMJIa€TCS JTUIIb Pa3 B HECKOJIBKO COTEH JIET.

Urak, ecTb CBHAETENHCTBA PE3KOT0 BO3pacCTaHUsl BYJIKAHWYECKOM MAESTENbHOCTH, HO TOT/AA
BO3HHKAET BOMPOC YTO MMEHHO BbI3BAJIO 3Ty BHE3AMHYIO aKTUBHOCTH? Bpsia nu cToib Gombiioe
KOJIMYECTBO HE3aBUCUMBIX BYJIKAHOB CTald OJAHOBPEMEHHO AaKTUBHBIMU [0 YHUCTOMY
COBMAJICHUIO. BOJBUIMHCTBO YYEHBIX MOJIAral0T, YTO BO3ZHUKIIMUN JIEASHOW IIUT 3acTaBHII
3eMHYI0 KOpY OCecTh moj ero BecoM. Korma ’xe npJpl Hayaldw TasiTh, KOpa OT 3TOr0 Beca
0CcBOOOIMIIACH U MTOJHSIIACH, YTO BBI3BAJIO 3EMJICTPSICEHUSI U N3BEPKEHUSI.

Ho B »TO#1 TEOpHUM €CTh HECKOJBKO HESICHBIX MOMEHTOB. BO-mepBbIX, BHE3aNIHOE BO3pACTAHUE
KOJIMYECTBA 3€MJICTPSICEHWH Hayajoch 3a 2 THICAYHW JIET JI0 TOTO, KaK HAdajJoCch MaciTabHOe
TasgsHUe JeAHUKOB. KpoMme TOro, BeC JE€JHUKOB YMEHBIIAICS HE Cpa3y — ATO MPOUCXOIAUIO U
yepe3 THICAYM JIET MOce U3BEpKeHU. DakTU4YecKu 3eMHas Kopa moj ['yJI30HOBBIM 3allMBOM
MMOJHMMAETCS BBEPX M B HAIKM JIHM, HO CEHYaCc B ITOM pPAMOHE HET HUKAKUX KPYIHBIX
W3BEPIKECHHUI.

CaunerenbctBa u3 HoBoil 3emaHanu  MOKa3bIBAIOT, 4YTO BO3PACTAHUE BYJIKAHUYECKOM
NESTENIbHOCTH He OBUIO CBSI3aHO C 3eMHOHM Kopoil. Ha wmmn. 30.2 BB MOXeTe BUAETH, YTO
KPYITHBIA POCT KOJIMYECTBAa M3Bep:keHUM B HoBoW 3emaHauu mpou3omien IPUMEPHO B TO Ke
BpeMsi, KOTJla U W3BEPKEHHUS, O KOTOPBHIX TOBOPSAT 0Opas3llbl JibJla U3 CKBAXKUH B JICTHUKE
I'pennanauu. Onnako HoBas 3enmannus pacrnosnokeHa B KOKHOM mosymiapuu 3a ThICSAYH MUJIb
OT 0N KaiIIero JeqHUKa B AHTapKTUKE U elle JaNbIIe — OT CEBEPOAMEPHKAHCKUX JICTHUKOB.
[ToaTroMy He moOXoXke, YTO 3€MHas Kopa, MOJHABILMCH 3/1€Ch, OblIa CIOCOOHA BBI3BATH
u3BepkeHus. Ho ecnm u3BepkeHHst ObUIM BBI3BaHBI YIAApHOW BOJHOM OT CBEPXHOBOW H
CTOJIKHOBEHHUSIMH, TO HEKOTOpPBIE 1MOA00HbBIE A((EKTH TOKHBI OB UMETh MecTOo M B HoBoit
3enaHauu.

OTHOCHUTEIBHO U3BEPKEHUI €CTh elle 0jHa MpobiieMa: CUIbHAs BYJIKAaHUYECKas JAEATeIbHOCTb,
KaK U3BCCTHO, IPUBOJUT K FHO6aJII>HOMy IIOXOJIOJaHHUIO, HO 3TOI'0 HE 6]:1)10 16 TBICAY nET Ha3an.
BmecTo aToro Hawamoch moteruieHne. Uem ObLIO BBI3BaHO 3TO TpotuBopedne? CyliecTByeT
HECKOJIbKO TpenonoxeHuil. [leppoe — Morio ObITH Kak, 4TO cepa MOsSBUIACH HE OT BYJIKAHOB,
a rpuJieTena ¢ MbUIblo, TPUHECEHHOM yIapHOW BOJIHOM, B TO BPEMS KaK YPOBEHb BYJKaHUYECKOM
ACATCIIbHOCTHU OCTaBaJICA O6I>I‘-IHBIM.
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1. Wnn. 30.1. Humuackn 1 MepiuoH Henosb3oBaiid ypoBHH S04 B 00pa3uax jibJa, YTOObI ONPENeIUTh JaThl H3MEHSIOIHX KIMMAT U3BEPIKCHHUIL.
Jannsle u3: Lnnuacku 1 Mepuion (1997)

2. Wnn. 30.2. YacToTa n3BEp KEHUI BHE3AIHO yBENIUYUBaeTCs npuMepHo 13—16 Teicsy set Ha3zax B HoBoit 3enanauu, KoTopast HaXOJMTCS OYEHb

naneKo ot Oommkaiero neqHuka. Jlanaeie o bpucony (1988)

B »TOM citydae yacTHUIIbl IIBIIM MOTJIM OKa3aTh COBEPIIEHHO IpPYroe BO3AEHCTBHE HAa KiauMmaT 16
Teicsid JieT Hazaa. Cepa crmocoOCTBYEeT OXJaXIeHHIO atMocdepsl, HO OHa ObUla HeE
€/IMHCTBEHHBIM 3JIEMEHTOM, MONABIIUM B arMocdepy ¢ KOCMUYECKOH Mbuiblo. BoasHoil map,
JTUOKCHJ yTiepoJa U MeTaH — TpU ra3a, KOTopble 0OJIbIIe BCEX CIIOCOOCTBYIOT MapHUKOBOMY
addekry, cocTaBisiroT oT 50 70 90 mpOIEHTOB cocTaBa OOJIBITMHCTBA KOMET U WX MBUTH. Bee 310
MOTJIO YCUJIUTh JEHCTBUS CEPhI U BBI3BATh MOBBILICHUE TEMIIEPATYPHI.

[TOXAPBI

[Ies 1 30512 OBLTM HE E€IUHCTBEHHOW NpPOOJIEeMOil, MOPOXKAECHHOW ByJIKaHAMHU. AKTHBHOCTD
BYJIKAHOB TIpHBEJia K JIECHBIM IMOXapaM, U Mbl BUAUM CBUJETEIHCTBA 3TOI B 00paslax Jbja.
Korma Jleraapanag u e Anremuc (1995) — uccnenmoBarenu, pabotaBmmue B ['peHnanauu Ha
mecte Oypenusi (m3BectHoM kKak GRIP), coBmecTtHO ¢ rpynmoit mccimemoBateneir u3 EBpomb
IPOaHATIM3UPOBAIN 00pa3Ibl JibJla HA aMMOHHUI — BEIECTBO, IMOJyYaroIeecs MPH JIECHBIX U
CTEMHBIX MOKapaX, OHU, KaK U OXKUAAJU, HAlUIU YBEJIMYEHHE KOJIMYECTBA aMMOHUSA. JTO OBLIO
HOPMAaJIbHO, TOCKOJIbKY OyiHasi pacTUTENIbHOCTh M MHOTOYHMCIICHHBIC yparaHbl CIOCOOCTBYIOT
pacnpocTpaneHuto orusa. Ho yuenbie He ObUIH TOTOBBI K TOMY, YTO OOHAPY UM TOMUMO 3TOTO.

OO6pa3iibl Jiba M03BOJsIN 3arisiHyTh Ha 400 Teicsia jeT Hazan, u Jlernapana u Jle Anrenuc
MCCJIEI0OBANIM OYEHb MPOTSHKEHHBIN nepuoa K ux yauBieHuto, mpuMepHO 16 ThICsSY JeT Hazan
YPOBEHb aMMOHHMSI BO JIbAYy HadaJl MEJJICHHO pacTH. 3aTeM, BHE3AIMHO, TPUMEPHO 13 ThICcSY JieT
Ha3aJl, €ro KOJMYECTBO CTAJI0 yBEIHMYMBATHCS OYEHb OBICTPO, Kak Moka3aHo Ha wiul. 30.3. Ha
MPOTSHKEHHUH JIECATKOB THICSY JIET YPOBHHU COCTABIISIIM TOJIBKO HECKOJIBKO YacTe Ha MIJLTHAP,



II0CJIE YEro BHE3AIHO MOJACKOYMIIM 10 63 yacTeil Ha MUJuIMap, To ecTh ctainu B 30 pa3 BhIIIE.
YIuBHTENBHO U TO, YTO 3a BeCh MccienoBaBmmiics nepuoa B 400 TeicAad JIeT 3TO ObUT camblid
BBICOKHI ypOBEHb. A 3HAYUT, MOXKapbl OBICTPO CTAHOBWJIMCH CBUPEMBIMHU, MACIITAOHBIMH W
MIPOJIOJKUTEIIBHBIMH.
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Wnn. 30.3. IIpousonuio BHE3aIHOE Pe3KOe yBEIMYEHUE KOIMYECTBA aMMHUaKa BO BpeMs cTonkHoBeHHs. Jlanusle no Jlerpanny u Jle Anremucy

(1995)

OpHaXapl HAYABIIKUCh, OHH TMPOJOJDKAINUCH THICSYU JIET C KyAa OONBINMM, YeM B HAIW IHH,
pasmaxoM. Ho st Toro 4ToObl OHM HAYaJIWCh, JOHKHO OBLIO MPOM3ONTH YTO-TO HEOOBIYHOE.
MaccoBoe Bo3ropanue npousouuio 12,34 TeICSYM JET Ha3ad, U Mbl MOJIATa€M, YTO 3TO MOXKET
OBITH BpeMsl OJHOTO W3 CTOJKHOBEHHMHA. BmoOaBox Tpaduk mOKa3pIBa€T OTYETIWBBINA, HO
MEHBIIHNIA 10 pa3Mepy MUK MpUMEpHO 41 ThICSUy JET Ha3ajl, KOTOPHIH, KaK MBI JTyMaeM, MOKET
OBITH «OTIIEYATKOM)Y BCIIBIIIIKA CBEPXHOBOA.

[TomMrMO TOXapoB €CTh APYrol MCTOUYHWK BO3HMKHOBEHMSI aMMOHHUS — KOMETHI M KOMETHas
neib. CornacHo HACA, Mex3Be3Has NbUlb U KOMETHI COAEpKaT aMMOHHUHN B KOJIMYECTBAX,
Bapbupyrommxcss npumepHo ot 0,6 mo 10 mpouenTtoB. Eciv Hamm KOMETHI COCTaBJISUIM B
MOTIEPEYHUKE COTHU MWJIb, TO OHM BHECIM B aTMoc(epy OrpoMHOE KOJIHMYECTBO aMMOHUS,
JIOCTAaTOYHOE JIJIsl TOTO, YTOOBI OH SIBHO MIPOSIBIIT ce€0s1 B 00pa3Iiax u3 JIeIHUKA.

311ech CTOUT BCIIOMHUTh OOJIBIION MUK COJEpXKaHMs a30Ta B TeX ke o0paslax Jibaa, 0 KOTOPBIX
YIIOMUHAJIOCh B raBe 16. OToT nuk npuxoanutces Ha Bpems 12,34 Teicsiuum net Hazaa. Jlernapann
u Jle Anrenuc Hanmucanu B CBoel paboTe, YTO HE BCET/ia 0OHAPYKUBAIOT MUK a30Ta U aMMOHUS



BMecTe B o0Opa3uax u3 jenHuka [IbiTasch OOBSCHUTH NMPUUMHY, OHU LIUTUPYIOT HCCIEIOBaHHE
JleGenst, KOTOpBIN MMOKa3ajd CBSI3b TOJBKO B TEPUOIBI, KOTNA IOXaphl TOPST, a HE TJICIOT.
I[pyFI/IMI/I CJIoOBaMH1, aMMHaK U a30T IIOABJIAOTCA TOJIBKO B pe?)y.]II:TaTe CUJIBHBIX HO)KapOB. I/I3-321
TOTO YTO OHHM HaxOJATCs BMECTE B 00pasIie Jibjia, OTHOCAIIEMCS KO BpeMeHU 12,34 ThICsIM JIeT
Ha3aJ,, MOKHO CJeNaTh 3aKJIIOYEHUE, YTO 3TO OBUIM OYCHb KAPKHE MOXKApbl — WMEHHO TaKue
BBI3BaJia IbIJIEBas KOMETA.

Okcaiar sBISIETCS €1le OJHMM BEUIECTBOM, KOTOPOE JOCTUIJIO MaKCHMAJIBHOIO 3HAYEHUS B TO
xke camoe Bpemsi. Jlernapanna u Jle AHrenuc u 3To CBsi3ainu ¢ noxapamu. [loqoOHO aMMOHHIO U
a30Ty, COJIEpKaHUE OKcaJlJlaTa pe3KO MOJHUMAETCSI BO BpeMs CTOJIKHOBEeHMs. [Ipuyuem Bo Bpems
BCIIBILIKY CBEPXHOBOU UMEETCA MEHBIINN MO BEIUYUHE THK.

Y4eHple CUMTAIOT, 4YTO OOJbIIee KOJMYECTBO IMOKAPOB MOIJIO TIPOM3OMTH TOJBKO B
MEXJICAHUKOBBIA TEPUOJI, TaK YTO HEKOTOphIE U3 HUX HE MPHU3HAIOT yBEJIWYEHHE KOJIMYECTBa
OKcaJlaTa pe3ylbTaToM MmoxapoB. Ho momoOHbIe BHICOKHE MUKH HE O00S3aTeNhbHO CBS3AaHBI C
MEXJICAHUKOBBIM MEPUOAOM — YUYEHbIE HE HAIIM YBEITUYEHHUS COJEp)KaHUs OKcallaTa B KOHIIE
MPEIbIIYIIero JeAHUKOBOrO nepuoa. [luk 12,34 Teicsium net Ha3ag ObUT caMbIM OOJBIIMM 32
400 TeIcs4 s1eT. BaskHO TTOHSATH, KaK 3TO HEOOBIYHO: UCCIIEIOBATEIN MTPOBEPUIIA MHOTO JIbJIa M HE
HAIUTU CJIEeIOB COOBITHS, KOTOPOE OBLIO OBl CTOJNb K€ CEPhE3HBIM JJIsl 3eMIIM Ha MPOTSHKEHUU
CpOKa, 3a KOTOPBIM MPOIUIO YEThIpE JIEAHUKOBBIX Mepuoja. Mbl monaraem, 4yTto Ha 3emiie
MPOUCXOMIINA HE OOBIKHOBEHHBIE MOKAPhl — OHU UMEITH KOCMHYECKOE MPOUCX 0K ICHHUE.

BOITPOC: Xopomo, o0pa3isl jdbaa W3 [peHmaHauu CBUACTEIBCTBYIOT O IOXapax, HO
I'pennannus nanexo ot ['yazoHoBa 3amuBa EcTh i kakue-n0OO CBUAETENHCTBA MOXKAPOB TC-
HUOyb Ommke B CeBepHOl AMepuke?

[TaneoxkTuMaTOIOTH TOJYYWJIM MHOTO OOpa3loB 3€MHOM KOpBI MOJA 03€POM U HCCIEI0BAIU
COJlep’)KaHWE B HHUX MBUIBIBL. OJTH 00pa3lbl MHOTO TOBOPAT O BO3JCHCTBHM KJIMMara Ha
skocucteMy. MHornma, pa3pICKMBasi INbUIbIYY, MCCIEAOBATENIM HAXOAWIM WU JIPEBECHBIA YroOJib,
OTJIOKUBIIUICS TIOCTIE JIECHBIX TOXKapoB. [IpocMOTpeB maHHBIE COTEH HAYYHBIX JOKJIAJ0B 00
oOpa3lax TpyHTa MOJ O03€pOM, Mbl OTKPBUIM HEOOBIUHYIO HMCTOpUI0 TokapoB B CeBepHOM
Awmepuke. [lo Hailero BpeMEHHM COXPAaHWJIOCh HE TaK MHOTO 03€p JIEIHUKOBOTO Iepuoa,
OOJIBIIMHCTBO BO3HMKIIO YK€ TOCJE CTOJKHOBEHUS ¢ KOMETON. B1o06aBok OONBIIMHCTBO U3 HUX
HE MPOBEPSUIOCH HA HATMYKE JPEBECHOTO, YIJIsl — TOJIbKO Ha MbUIBILY.

W3 coren noxmanoB 00 oOpasnax, B3ATHIX MO 03€paMH, TOJBKO B TPUIALATH TPEX TOBOPUTCS O
JIPEBECHOM YTIIe, OTHOCSIIEMCs MpUMepHO KO BpemeHu «CoObITus» (cMm. mpuiioxenue C s
cnucka). Cpeau 3THX HECKOIbKHX JOKIaJ0B OBUIM W COCTABJICHHBIE IO JAaHHBIM C MECT
PACKOMOK 3I0XH KIJIOBUC, KOTOpbIe MbI Tocemanu. J[o TOro Mel He HaXOIWIN CJIEI0B OONbIINX
nokapoB. Bo BpeMsi caMOro XoJjoJHOTO BPEMEHHOI'O OTpEe3Ka JIEIHUKOBOTO NEpHUOAA peaKas
pPacTUTENILHOCTh M HU3KUE TEMIIEpaTyphbl He ONArompusATCTBOBAIM MOXKapaM. 3aTeM BHE3AIlHO,
MpUMEPHO 16 ThICAY JIET Ha3a/, MOXKaphl HAYAJIA OCTaBJISITh XapaKTEPHBIA YEPHBIN Clie]l B BUAE
JPEBECHOTO YIUIA B CEBEPOAMEPUKAHCKUX o3epax. B mpomexyrok BpemeHu 16—-11 Tobicsu ser
Hazax Bcs Tepputopusi CeBepHOMl AMepuku ObUla MOKpHITA OONBIIMMH TIOXKapaMH, IMpPHYEM
MHOT'/Ia TIPOUCXOIMIIN MOKapbl TAKOTO OIPOMHOr0 MacmTada, KOTOPBIX He 3Haya ucropusi. Bee
palioHbl KOHTMHEHTA Havajll 3aKphIBATHCS JTBIMOM.

Bce Tpuamate Tpu o0pasia CBHUACTEIBCTBYIOT O MoXkapax BO Bpemsi «CoOBITHS» B TEPHOJ
npuMmepHO 16—11 Teicsay sier Hazan. [Ipyuem MakCUMyM OTYETIMBO BBIPAKEH B AIOXY KIOBHUC, BO
BpeMsi caMoro OOJBIIOr0 CTOJKHOBEHHUS. Bo MHOrmx mectax moskapel BO Bpemsi «CoOBITHSI
CIIYYHITUCH BIIEPBBIE; 00 3TOM CBHIETEIBCTBYIOT 00PAa3Ilbl MOPOJ, HAXOASIIUXCS MMOa 03epoM B
OOJILITMHCTBE CiTy4daeB CBs3aHHBIE ¢ «CoOOBITHEM» TMOXKapbl OBUTM HE CTOJIb OOJBIIUMH, Kak



nokapbl 0ojiee Mo3aHero BpeMeHu. MHorga pocT KOJIMYecTBa MOXKapoB HEBETHK, TaK KaK BO
Bpemsi «CoObITHS» TOTHOJI0 MHOTO pacTUTENbHOCTU. ['ycTas, XOpoIIo BOCIUIaMEHSIOIIAsCS
pacTUTEIBHOCTh MOSIBUJIACH TOJBKO 4Y€pe3 HECKOJbKO ThICAY JieT. Jlaxke mpu 3TOM MOXKapbl
BpeMeH «COOBITHSI» 4acTO OBbUIM CaMbIMU OOJBIIMMHU Ha MPOTSKEHUH THICAY JIET U KOJTUYECTBO
UX SIBHO BBIPOCJIO B 3II0XY KIJIOBUC.

BOIIPOC: He mornu nu yaapHasi BOJIHA U MOXKapbl YHUYTOXUTb KPYITHBIX )KUBOTHBIX ?

Her, Mbl nymaem, 4To Ipu4rHa BBIMUPAHUSA KPYIHBIX KUBOTHBIX HAMHOIO CIIOXKHEE. Y AapHas
BOJIHA U BBIOPOILIEHHBIE C 3€MJIM B3pPHIBOM KYCKH, Takue, KOTOpPHIE MOIJIM CO3/1aTh «3aJHBBI
Kaponunbs», onpeneneHHO NOCTY)XWIH HPUYMHOM HEKOTOPBIX MOXKApOB M HAHECTH YIIepo
BceMy KUBOMY. OJTHAKO MOXKapbl HE MOIJIM HE MPEKPATUTHCS JOBOJIBHO OBICTPO, TTOCKOJIBKY BO
BpEM JICAHUKOBOI'O ICPUOJa paCTUTCIbHOCTH 6]:1)'[0 HC TaK MHOTO, a XOJIOAHAasd TCMIICpATypa HC
croco0CTBOBaJIa pacnpocTpaHeHuo orHs. K ToMy ke ecThb J1t000mnbITHAs 00paTHAs CBS3b MEXKIY
KOCMHUYECKUMHU BBIGpOCﬁMI/I " IOoKapaMu. EctecTtBenHoO 6]:1)'[0 651 AyMaTb, 4YTO OHHU CBA3aHLL
MEXIy co0oi, HO BO Bpemsi B3pbiBa TyHrycckoro mereoputa B 1908 romy B Poccum B3phIB
MOBAJIMJI M OOYTJIHII IepEeBbsl — Moxkap ObIcTpo yrac. [IpuunHa 3TOro He COBCeM siICHa, HO B3PHIB,
MOXO0KE, «II0’KUPAET» MHOTO KHUCIOPOJ1a, HEOOXOIMMOTO ISl BOCIUIAMEHEHHS, WU K€ yJaapHas
BOJIHA I'aCUT OT'OHb.

B pesynbrare «CoObITHS» MUUIMOHBI JIEPEBHEB U PACTECHUI OBLIM YHUUYTOXKEHBI MOXKapaMu,
yIapHOW BOJHOW M OBICTPHIMH KIMMATHUYECKUMHU W3MEHECHHUSMHU, & 3aT€M OHU OBUIM TOIUTHBOM
JUISL IECHBIX TOXKAPOB JI0JITO€ BPEMS U MOCJIE CTOJKHOBEHHS.

KnumaTtnueckre n3MeHEHHUs SIBISIOTCS CaMbIM BaKHBIM TOCJEACTBUEM cToJdkHOBeHuU. [locie
«COoOBITHS» OHM CTAIM KaTacTPO(UUIECKUMH JIsl PACTEHUH M )KUBOTHBIX U, BO3MOXKHO, SIBUJIHChH
IJ1aBHOW TpUYMHOW BbIMUpaHus. [lociie cTOIKHOBEHHWs TemmepaTypa Ha 3emie, MO Bceu
BUJIUMOCTH, IMOHU3WJIACHh B TCUHCHUU HCCKOJIbKUX YaCOB, JOCTUTHYB CTOJIb HU3KOT'O YPOBHS, YTO
MHOTHE pacTeHHsI UCYE3NU. VIX KOpHU MOTJIM COXPAHUTHCS, HO CTBOJIBI U JTUCThS 3amep3nu. W3-
3a 9TOI'0 — M HU3-3a MOXKapPOB — GOHBLLIOG KOJIMYCCTBO MUIIK JJII MHOTHUX KPYIIHBIX )KUBOTHBIX,
MCYE3JIO 32 HECKOJIbKO JHEH, U OHM JOJKHBI ObUIM CTpajaTh OT rojoja. BrpkuBanu menkue
KHBOTHBIE C HEOOJIBIIONW MOTPEOHOCTHIO B muIle. KpymHbIe )KUBOTHBIE U TE )KUBOTHBIE, KOTOpPbIE
UMHU TUTATUCh — TakKue, Kak cabne3yOble THUIphl U TEIIEepHbIE MEABEIU, — BBIMEPJIU.
MaMOHTBI, CeBepOaMEpUKAHCKHUE JIOMIaau, OW30HBI M BepOMIOJbl — KPYIHBIE >KUBOTHBIE,
KOTOpBIE MUTAINUCH UCKITIOYUTENBHO MOAHOXKHBIM KOPMOM, — OKa3aJIUCh OOpPEUEHBI.

Eme XYK€ TO, YTO KIMMATHYCCKHEC HM3MCHCHHSA OKa3ajlnuCb HC BPCMCHHBIMHU. HCCJ’ICILOB&TGJ’II/I
KJIMMaTa 3HAarOT MHOT'O 3KOCUCTEM JICIHUKOBOT'O MCPUOJa, KOTOPBIC TaK U HC BOCCTAHOBUJIUCD.
Hosrle PaCTCHUA IMOCTCICHHO 3aMCHAIN NPC)KHHUEC HA IMPOTKCHUU I[CCHTI/IJ'ICTI/Iﬁ U CTOJICTHH.
I[JI}I MHOTHUX XHWBOTHBIX 3TO O3HA4YaJ10 HCYC3HOBCHHUC ITUIIH.

KimmmaTtndeckre M3MEHEHHs CIIy4aluch MHOTO Pa3 B KOHIE APYIUX JIEIHUKOBBIX IEPUOIOB, HO
MBI HE 1yMaeM, 4TO OHU IPOUCXOIUIIMN TaK pe3Ko. B npyrue BpemeHa U3MEHEHHUs ITPOUCXOANIIN
IIOCTETNEHHO, JaBasi *KUBOTHBIM BpeMs JIs IEPEMELCHHs B HOBbIE MECTa U MPUCIIOCOOIEHUS K
apyromy Buny nuiu. Ha 3ToT pa3 mepemernarscs ObLJIO HEKy/Ja — MHIIU HE ObUIO HUTIE; OHA
noru6na. HoBble 3KOCHCTEMBI MOSIBISAINCH JIMIIb Yepe3 AECATHIETHs, a K TOMY BpPEMEHHU
KPYIIHBIE )KUBOTHBIE UCYE3IIH.

YIAAPHAS BOJIHA U TTOKAPBI

bugep ¢ komneramu (2002) cooOmum, YT0O KOMETHI MOTYT COJIEPKaTh 10 6 MPOIICHTOB METaHOJIa
WIH METHJIOBOTO CIIMPTA, KOTOPBIA OUYeHb JIETKO BocIuiameHsiercsa. [lomoOHO OeH3uHy u3



32KUTAIIKH, METAaHOJ JIOJDKEH ObLT J0OaBUTH TOIUIMBA B OTOHB. bomnbIol yiiep0 momkHa Obuta
NMPUHECTH yJapHas BOJIHA, HO MPo0JIeMa 3aKIF0vaiach HE TOJIBKO B HEH.

KomeTsl, kKaKk HM3BECTHO, colepikaTr OoJblue 00beMbl MAaHWAA, GopMaibiaeruaa u Ccyiabduma
BOJIOPO/ia; BCE ITH BEIIECTBA TOKCUYHBL. /|0CTaTOUHO BIOXHYTh HECKOJIBKO Pa3 Iapbl OJHOTO U3
HUX, KaKk 93TO TMpuBeneT K ObicTpoil cMepTtu. DopManbaeruja, CMEpTeIbHOE BEUIECTBO,
UCTIOJIB3YeTCS JJIi YHHUUTOXKCHHSI M COXPaHEHHs] OMOJIOTMYECKHX BHUJOB — U 3TO BEIIECTBO
pe3ko Bo3pocio B konudecTBe BO BpeMst «CoObiTusi». CornacHo Kortuny u kosmteram (2001),
yacTu KoMeThl ['ajuies copepkaT MpUMEpHO 7 MPOIEHTOB coequHeHus (popmanbaeruna. Eciu
Halle HeOecHOe TeNOo HMENO TaKoe JK€ €ro KOJUYECTBO, 3TO PAaBHO MHUJUIMOHAM TOHH
CMEpPTOHOCHOTO BEILIECTBA, BHIOPOIIEHHOTO B atMocdepy 3emin 13 Thicsd et Hazaa Mbl MOXeM
TOJIbKO CTPOUTH MPEIIOJIOKEHNUS OTHOCUTENBHO MOCIEACTBHM, HO OJHO a0COJIOTHO SICHO —
OHHU HE MOTJIH He OBITh TYOUTENBHBI IJIs1 )KUBOTO Ha 3eMIIe.

MuUsninoHsl )KMBOTHBIX, BKJIIOYash MAaMOHTOB, MACTOJOHTOB — a TaK)K€ MUJUIMOHBI JIIOACH, —
NorudJIM OT MOXkAapOB IOCJIEe B3PbIBA, YAAPHOI BOJHBI, CMEPTOHOCHOTO BBIOpOCA TOKCHYECKHX
BEIIECTB M yAymmamomero asiMa. llocme 3Toro eme OombIne MOTHONIO OT TOHFKEHUS
TEMIIEpaTypbl U HEXBATKH MMUILH.

Korma moxapbl HakoHel] IpPEKpaTUINCh, OrPOMHBIE TMPOCTOPBI CEBEPOAMEPUKAHCKOIO
KOHTHHEHTa, OCOOEHHO pailoHbl KpaTepOB-«3aMBOB», MOIJIM BBINIAAETh Kak ByiakaH CBATOH
Enensl nocne GOJBIIOr0 M3BEPXKEHHs. DTO M3BEPIKEHUE YHUUTOXUIIO OKoyo 230 KBajpaTHBIX
Mk (600 km?) neca.

B3peiB kOocMuueckoro Tema Haj TyHTYCKOW ObLI Jake MOIIHEE, OH TOJIOKHI JCPeBbs Ha
miomany B 830 kBagpaTHBIX MUIb (2150 kM?) leca M OCTaBHII MEJIKHE IMBI B TOPMAHBIX 60JI0Ta,
CXOXHe C «3amuBamMu KaponauHb). ITOT pailoH MpUMEPHO B JBa pasza Oosbiie, yem ropox Jloc-
Anmxkenec. TyHTyCCKUN METEOPUT, KaK MOJAaraiT, COCTABIISI TOJBKO HECKOJIBKO COTEH (yTOB B
TUaMeTpe, — MEHbIIEe, YeM JIuaMeTp HeOEeCHOro Tela, BJIETEBLIEro B arMocdepy BO Bpems
«CoObiTusi». Ho maxe mpu 3ToM paspymieHus: Obutn oomupHbl. Ecin 061 Hame HeGecHOe Teno
ObUTO OBl B THICAYM pa3 OoOJbIIE, YeM TYHTYCCKHH METEOPUT, pa3pymIieHHs] ObLIHM OBl MPOCTO
HEBEPOSATHBIMH. VHIIEHIIBI MaeonuTa, CTaBIIue CBUICTENIMH 3TOTO «COOBITHS», HE 3a0bLTH OB
€ro — eciiu Obl CMOTJIU €r0 NEPEKUTh.

BbDKHUBIIME: MTHKH

CBuzerenbcTBa COBPEMEHHBIX apXe0JoroB roBOPAT, uTo Jroau xwin B FOxxHON AMepuke, Ha
Monte-Bepae, B Unwim u apyrux Mecrax 3aJ0Jro A0 TOTO, KaK MPHUIIEST HApPOJ 3MOXH KJIOBHUC
Ecnu 310 Tak, ero mpeacTaBUTeN MOTIIM BHJIETh, KAK B CEBEpHOU 4acTu HeOa pa3BopaunBaeTcs
«CoOpiTie». Ecmu kparep mnosiBuncs wu3-3a «CoOOBITHS», OHH MOTJIM HMETh HEKOTOPOE
OT/JAJICHHOE TMPEACTABICHUE O CTOJIKHOBeHHMH. Clenyromias JiereHaa MNPUHAAJCKUT HHKaM,
KOoTopble xuiu B [lepy; HO Jaxke MpU TOM, YTO B HEH SIBHO ONMKCHIBACTCS M3BEPIKEHUE BYJIKAaHA,
BCE€ YIIOMSIHYTBIE COOBITHSI MOTJIH OBITh BBI3BaHBI 1 CTOJKHOBEHHEM C KOMETOU. JIpIM U MBUTH OT
CTOJIKHOBEHHS PACIPOCTPAHUIIUCH 110 BCEMY 3€MHOMY IIIapy BCETO 3a OJWH JIEHb; CTOJKHOBEHHE
BBI3BAJIO 3€MJICTPSICEHHS U M3BEPKEHUS BYJIKAaHOB. B10OAaBOK BBIMATN TOKCHUYHBIE BEIIECTBA; HX
B JIET€HJIC, TTO-BUAMMOMY, HA3bIBAIOT «KPOBABBIM JIOKICM.

JleHp nmoToruieHus ropojia HHKOB
OpHaxxapl HECKOJBKO OETHO OAETHIX IIOJIEH NPUIUIM B OTPOMHBIA TOPOJ, MHKOB Ha 03€pe

Tutnkaxa. Koe-kTo mymai, 4Tto 3TO NONpPOIIAKX, HO TTO3/THEE JIFOJIA MOHSUIIN, YTO TOCTH MPOCTO
NIEPEOJIETUCH B JIOXMOTbs. ['0cTH roBopuiamn KaxaoMy, KTo ux ciymai: «lIpurorosscs. Ilokuns



ropox. [IpubmmkaioTcsi cMepTh M TPYIHOCTH, TOCKOJBKY 3eMIIsl paccepKeHa Ha Bac. 3eMilsd
3aIpOXKUT U TOPOJI 3aTOPUTCSA, a BOJla MOAHUMETCS M yIapuT 1o Bam». Bce 3Tu nmpopouecTBa He
NOHPABUJIUCH NPABUTENSIM, U T€ MIPUKA3aJIU BBIIBOPUTD ITHX JIOAECH U3 ropoJa.

Bckope mocie 3Toro KTo-To YBHJAENT Ha TOPU3OHTE OTPOMHOE, OBICTPO pacHpOCTpaHsIONIeecs
ob0nako. OHO moHayanmy OBLJIO KpacHBIM, 3aT€M KOPUYHEBBIM, a 3aTeM, YEpPHBIM, KaK 30Ja.
O06nako HaNPaBUIOCh K TOPOY, PACIIMPUIIOCH U MOKPBLUIO Topo. ITocie 3akaTa 06sako 3a1miio
TOpOJI CTPAHHBIM KPACHBIM CBEUEHHUEM.

3arem, mociie BOCX0/a, 3eMJIsl Hauaia CUIbHO Kojiebarhesi. HekoTopeie joMa 3aTpsiciuch, HO HE
ynaiad, XO0TsA KOC-TAC NOABUIINCH TPCUIUHBI, a O6.HOMKI/I MOCHINIAJIMCh HAa YJIWIIBI. Hepe;[ TEM KaK
3eMJICTPSICEHUE OKOHYHJIOCh, TOJICTBIM, JIMIIKAKA KPOBaBBIM JOXKIh Hauyajd IanaTth ¢ Heoa,
nokpbiBass Bce. KpoBaBas Boja mpuiunaia K JO0OMy, KTO €€ Kacajcs, HakaljuBalach Ha
Joporax 1 MocTtax. KpbIli o1 ee TSKECThIO MPOBATMBAIUCE. | 0po/T HAIOJIHUIICS 00JIOMKAMH.

B To BpeMs kak KpoBaBbIN 0K]b IPOAOJDKAI MalaTh, 3€MIIsl 3aTpsAciIach CHOBA, HAa ATOT pa3 C
IPOMKHM IIYMOM M ropa3zio cuibHee. OcTaBIInecs 3JaHHus ¢ TPOXOTOM OOpYIIMINCH, BBIOPOCHB
o0iaka MBUIM B BO3AYX. MppuranuouHble KaHaJbl Ay TPEIIMHBI, OTYETO0 BOJA XJIBIHYJA B
ropoA. Pexkum wu3MeHMIM HampaBleHHWE M BOJIbl Ha YyIUIAX NpUOABUIOCH; TPU ITOM
3EMJIETPSACEHUE BCE IPOJOJIKAIOCh. MEUIEHHO, C MOKAYMBAHMAMU M TOJYKAMH, BECh I'OpPOJ
MEIJIEHHO IMOTPY3WICS MOJ IOBEPXHOCTh 03epa. 1Io ceil neHb XOJIONHBIE CHHUE BOJHBI 03€pa
TuTHKaka NOKpHIBAIOT BEJIMKUI TOPOJ HHKOB.

UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA

* YpoBHU cepbl B 00paslax U3 JIEJHHKA IpeanojaraioT OOJBIIYI0 CTENEHb BYJIKAHUYECKON
aKTUBHOCTH BO BpeMs «COOBITHS.

* AMMOHUH, HUTPAT ¥ OKCHJIAT B 00pasiax w3 JeIHHUKA CBUICTEILCTBYIOT O MOXKapaxX BO BPeMs
«CoOBITUSY.

» KomeTsl Takke coliepikar BHICOKHE YPOBHU Cepbl, aMMOHMSI, HUTpaTa U OKCHJIaTa.

* CBs13aHHBIC C moXxapaMu MUKW B KOJIHYECTBE APEBCCHOI'O YIJIA ObLTH HaﬁHeHBI Ha MHOI'mX
MECTax paCKOIIOK CTOSTHOK WHJICHIIEB MaJeO0INTa B CJI0€ SIOXHU KIJIOBHC.

* Ha ocHoBanuu ananuza oO6pasioB U3 TPUALATH TPEX MECT OBLIO OMpPENEIeHO, YTO COJIepKaHne
JPEBECHOTO YIJIsl TOCTUTAET MuUKa BO Bpems «CoObIiThs» 16—11 Thicsy JieT Ha3a.

* CTOTKHOBEHUE BBIOPOCUIIO MIJIJTHOHBI TOHH CMEPTOHOCHBIX BEIIECTB B aTMochepy.

CornacHo APCBHUM JICTCHAAM, IIOCJIC IIOKApPOB HACTYIIWJIIMA ITOTOIIBI. I[aBaﬁTe B3TJIIHEM Ha
CBHACTCIBCTBA OTOI'O.

31. beicTpo ABUTaroumecs Jea 1 Boia
BOITPOC: Urak, nen neTen yepe3 BeCh KOHTHHEHT, YTOOBI CO3/1aTh «3aluBbI», Ho BCe mereH b
TOBOPAT O JIMBHEBBIX JOXKIAX W BCEMHUPHOM HABOJAHEHWHU. ECTh 1M HaydHBIE CBHIETEIHCTBA

3Toro?

['uranTckas koMera mociana B aTMocdepy OrpomMHbIe O0Jlaka BOJSHOTO mHapa, HO TO, YTO
MOJHSJIOCH BBEPX, JODKHO ObUTO cmycTuThesi Ha 3emuto. [lepeHachilmieHHas atMocdepa He



MoOTJa JO0JT0 COAepkarh B cebe BOMY — BCKOpE HAYaINCh NOXKIH, a MOCIe HUX — CUJIbHBIC
cHeromabl. b HEKOTOpPHIX pailloHax OCaJKOB BBHIMAJIO COBCEM HEMHOTO, B JAPYTHX OBUIH IIEibIC
MOTOKU, TOYHO TaK ke, KaK MPOUCXOANT U B HAIIIU JHHU.

Ecnu npennonoxuts, yto Oonbias yacts u3 200 000 kyOudeckux Muib jibjaa u3 ['yn3oHoBa
3aJMBa MPEBPATWINCh B BOJY M Map, M PacHpeiesuTb 3TO M0 BCEMY 3€MHOMY IIapy, TO CIIOH
BOJIBI U T1apa COCTaBUT 3,5 mioiiMa TonmmHoi (mpumepHo 1,1 mMeTpa) — yauBuTenbHas nudpa;
OHa COBINAJAET C KOJUYECTBOM OCAJKOB 3a LBl roJl. Mbl He 3HaeM, CKOJIb JOJTO BbIIAJAIH
OCaJKM TIOCJIE CTOJIKHOBEHHS C KOMETOM — MOYKET, HECKOJbKO HEAENb, a BO3MOXKHO, MEHEE
HECKOJIBKUX MECSIIEB, 3@ 3TO BpeMs 3eMJIsl IOJy4Ylia TOI0BYI0 HOPMY OCaJIKOB (B Halle BpeMs
Takas K€ MHTEHCHBHOCTb BBINAJCHUS OCAJKOB HAOJIIOAAETCS TOJBKO BO BpEMsS YparaHoB H
IIUKJIOHOB, HO OHM IPOMCXOJAT Ha OTPAHUYEHHOM IPOCTPAHCTBE M HE MIYT HeaeasaMu 0e3
nepepbiBa). DTO, B COBOKYIHOCTH € 0ojiee BBICOKOW TEMIMepaTypoil M1 MHTEHCHUBHO TaIOLINM
CHETOM, TIPUBEJIO K HABOAHEHUIO T10 BCEMY 3€MHOMY I1apy.

HABOJJHEHUE I10 BCEMY KOHTUHEHTY

Korma mnpou3omio CTONKHOBEHME C KOMETOW, OIpOMHBIE BOJHBI HANpaBWINCh K
Mekcukanckomy 3anuBy, CeBepHoMy JlenoBUTOMY OKeaHy W ATiaHTHKE. MHOrue KaHaJCKue
y4eHble HHTEHCUBHO M3y4alld MPOXOJ 3THX Taromux Boj depe3 Kanany. Loy (1999), Manpo-
Cracuak (2002), Paccen, Opuopp (2003), batikep (2002), Katnep n komieru (2002), @umep u
noMotHuKy (2002) u apyrue onyOnuKoBanu paboThl, B KOTOPBIX CXOASTCS Ha TOM, YTO Tajas
BOJ/Ia, OCTABMBINAs SCHO PA3IMYUMBINA CJe/ MOJ JIEAHUKOM, BHECTA CBOW BKJIAJl B HaBOJHEHHE.
[Iloy Hamien CBHIETENBCTBA TOTO, YTO M3 OJHOIO U3 JIEAHUKOBBIX O3€p, CYLIECTBOBABIIMX B
['ya30HOBOM 3aiKBe, XJIBIHYJ MOTOK.

Korna sra Bojga nocturia kpas JIEQHUKA, OHA IPOILUIA MO pyciiaM M HaroJHWIA OrpOMHbIE
JICTHUKOBBIE 03epa y Kpas JIeMHUKa JTH 03epa MOJTHOBOJIHBIC B TO BPEMsi, BBIILJICCHYJIH BOJIY B
peku, Texkymue BHU3. MaHpo-Cracuak TmpearnoaoXuil, 9To JjIsi 00pa30BaHMs CTOJIb MAaCCHBHOM
9PO3UH, MOIIHBIA MMOTOK JOJDKEH OBLI JABHTaThCS HAa MPOTSHKCHHU psifa THEH WM HEIelNb,
MEPEHOCS MIITHOHBI KyOWYeCKUX MUJIb BOJBI. Eciu Mbl IOCMOTPUM Ha TO, KaK MOTOK JBHKETCS
or I'ym3oHoBa 3amuBa depe3 AioBy u Operon, TO YBUIUM [Ba TJIaBHBIX pycia IS BOJ
HABOJHEHUs, OOIIas JJIMHA KOTOPBIX OOJbINE JUIMHBI MUCCHUCHUIIN, TIPH ATOM OOIMA 00BbeM
MOTOKAa TaK)Ke HAMHOTO Ooubine. BmoOaBok ObLIO Malo peK, MO KOTOPBIM OTXOIWIIHM BOJBI
HaBojHeHUs. Cpelli HUX €CTh U COBPEMEHHBIC PEKH B TIIyOMHE cTpanbl — Apkan3ac, Komopano,
Muccypu u Oraiio. DT peKkH ¢ COBPEMEHHBIMHU Ha3BaHHSIMH B TO BPEMsI BHITJISICTH COBCEM HE
TaK, KaK B HAllll THU — 3TO ObUIM pbIYallye, MeHUCThIe, CMEPTOHOCHBIE MOHCTPHI. VX He ¢ ueM
CPaBHHTH B HAIIIE BPEMHI.

JIukknapau u  xomnern (1999) TmarenpHO M3Y4YMIM M3MEHEHMS B IIOTOKax BOJBI C
KOHTHHEHTAIBHOIO JieqHuka. [Ipu 3ToM 0co00e BHIMaHHUE OHU YEIHUIN BIUSHUIO TOXK/S, CHEeTa
U TasgHus Jpaa. MccrnenoBarenn MONyddIn JIOKHHBI TaHHBIX [0 PaJdOYIJIEPOay, U3 KOTOPBIX
BUJIHO, YTO JIHUK BHE3alHO Hayayn oTrctymarh 16,8—16,3 Teicsium et Hasan (wwur 31.1), a
3aTeM CTall O4YeHb ObICTpO TasAThb. B mpomuBe Casitoro JlaBpentus u pexe ['yn30H BOJOCTOK
yBenuumics B 100 pa3 mo OTHOILIEHUIO K COBPEMEHHOMY YPOBHIO.
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Wnn. 31.1. OtoT rpaduk MOATBEPHKAAET, YTO CTOIKHOBEHHME PACILIABHMIIO JICZ M OTKPBUIO HOBBIC ApEHaXKHbIE OTBOABL. C MPUXOIOM yHapHOI
BOJIHBI HECKOJIBKO YBEIHUYMICS 00BEM CTOKA PEK, OH IIOYTH YABOMIICS IOCIC CTOJKHOBeHHUs 13 Thicsd set Hasax. Jlanusle mo JIMKkuapau u ap.

(1999)

DTO KaXeTCs HEBEPOSTHBIM, HO OOIIMA IMOTOK BOJBI, CONICAIINNA C CEBEPOAMEPHUKAHCKOTO
JIeIHUKA, PaBEH KOJMYECTBY BOJBI B HEKOTOPBIX COBPEMEHHBIX CaMbIX OOJBIINX U CaMbIX
M3BECTHBIX pPEKax BMecTe B3AThIX: AMa3zoHkHM, Konro, Anu3el, Muccucunu, Mekonra, JlyHas,
Huna, Peitna, Xenrtoit peku u Tem3bl. DT BOAHBIE TOTOKUA HE OBLIM THXUMHU U CIOKOWHBIMH;
OHM OBLIM OMACHBIMH, OYIIYIOIIUMH PEeKaMH, HaXOJUBIIUMHUCS TIOUYTH MOCTOSSHHO B COCTOSTHUU
HABOJHCHUS.

I[TOTOIT HA MUCCHUCHUIIA

CTONKHOBEHHSI C TBUICBOM KOMETOH CIABHUHYJO JICMHUK W HM3MEHUJIO OuepTaHus OeperoBoi
JMHAK B paiioHe Benmukux o3ep. OHO Takke OTOPOCHIIO UIMHHBIC JICAHUKOBBIE MOPEHBI,
OKAMMJISIBIIME JITHUK, W TMEPEropoawsio pycio Muccucunu. B To ke BpeMsl CTOJKHOBEHHE
paz0dpocasio pacKkoJOTHIN Jied, MEeCOK U Tpsi3b, KOTOPHIC 3aropa’kKMBajdl MPOTOKU K IOTY OT
Muccucunu, B pe3yabTaTe Yero ypoBeHb PEKH YMEHBIIUJICS B IECATH Pa3.

UccnenoBatensckas rpynna JIukkuapau oOHapyKuiIa, 4yTO Ha MPOTSDKEHHH IMOCIIEIYIOIIUX
TBICAYM JIET U3 Benumkux o3ep B 3aJMB BBITEKAJIO CPAaBHHUTEIBHO MAJIO BOABL Tenepb BoAa U3
o3ep nuia He B ATnantuky, a B CeBepHblit JlenoButsiii okean. [TockoibKy ee Temneparypa Obuia
y TOYKH 3aMe€p3aHus, 9TO BBI3BAJIO M3MEHCHME KIMMAaTa, KOTOPBIM, TeNnepb MO CpaBHUThCS C
KJINMATOM JIEJHUKOBOTO IIEPUOJIA BO BPEMS «MOJIOLOI0 IpHacay.

VYke CylecTBOBaIM JICTHUKOBBIE 03€pa, HO KOrJa JIeIHUK Hadal ObICTPO TasiTh, 03€pa Hayallu
YBEJIMYUBATHCA B 00beMe M KonuuecTBe. [10CKOIbKY MyTh BOJIE MEpPEropakuBajy TUTAHTCKHE
IamMObl M3 MOpPEH H KOJIOTOTO JibJia, TO YPOBEHb 03ep HocTUr BbICOTH, Ha 200 ¢yToB
MIPEBBIIIAIOIICH CETOMHANTHIO TIIyOMHY o3epa Mwuuuran. Crep)kuBas OrpOMHOE KOJIHYECTBO



XOJIOJHOM BOJBI, HEKOTOpBIE 03€pa CTaIM OOJbIIE MO pa3MepaM, YeM HEKOTOpPbIe IITaThl U
npoBuHIMu CeBepHOl AMepuKu. OTa BOJa CO3JaJla CMEPTEIBHYIO Yrpo3y, IOCKOJbKY
BpeMeHaMH JaMOBbl U3 MOpEH MpophIBajKch. [Ipu 3TOM Boja, majaas ¢ BBICOTHI HeOockpebda, ¢
PEBOM yCTpEeMIIAIIAch 110 PyCJIaM peK, CMETasi BCe Ha CBOEM ITyTH.

HABO/JJHEHUS MUCCYVYJIbI

TpyaHo npencTaBUTh TakOoe HaBOAHEHHUE, OCOOEHHO 3HAasl, KaK CIIOKOWHBI peKH B HaIM AHU. W3-
3a 3TOT0 CHOKOHCTBHMS CaMa MBICIb O BO3MOJKHOCTH KaTacTpO(PHUUECKOr0 HABOIAHEHUS B
CeBepHoli  AMepuKke MOJydwsia pacopoCTpaHEHHWE TOJIbKO HemaBHO. JlokaszaTenbcTBa
CYIIIECTBOBAHMS TaKMX HABOJHEHUH OBbUIM TpPENCTAaBICHB B paboTax y4YeHBIX, TaKHX, Kak.
uccienoBarenb u3 [eomesmdeckoit cimyxObl Coemunennbix IltatoB Jx. Xopnmsu bper,
OOHapY>KUBIINN CBUIECTEIHCTBA KOJOCCATILHOTO HABOJAHEHUS B0 pekn KomymOus Ha ceBepo-
3armane Amepuku. [loHayany HUKTO HE BEpWII, YTO MOAOOHBIE COOBITHS BO3MOXKHBI, TaK YTO
bperny npuiiocs BelIEpKaTh CEPbE3HYI0 KPUTUKY CBOEH Teopuu. Ho B KOHEUHOM CYeTe OH U
JIpyrue ydeHble coOpalid IOCTaTOYHO CBUIETEIHCTB TOTO, YTO 3TO CIY4YaJloCh TOJBKO BIOJIb
pexu Konmym0Oust He MeHee copoka pas.

[TonuuaHBI MacmITad HaBOJHEHUM CTaj siceH, Korga ydeHble ['eome3nmyeckoit ciyxOnr CIIIA
oOHapyxwiH y3kuii kaHan okojo [loprinenna, OperoH, riae Boasl HABOAHCHUS U3 JIETHUKOBOTO
o3epa Muccyna umenu BeIcoTy o MeHbield Mepe 400-500 ¢hyToB; HEKOTOpBIE UCCIIeNOBATEIN
Ha3bpiBatoT gaxe nugppy 1000 dyros. Jlensnas namba Obuta B MOJIMMIIM BBICOTOH, YTO BIBOE
Oosbiie, yeM camasi BbICOKas TioTuHa B Asuu, 1 Ha 1000 ¢yTOB BBINIE, YeM cCaMOE BBICOKOE
3nanue Ha rmuaHere. Koria ata namba pyxHyIa, 3peiuine, JOHKHO ObITh, OBLIIO BIIECYATIISIONIIM.
Bbperit Ha3Ban 3T0 y)KacHOEe COOBITHE HABOJAHECHUEM MUCCYIIBIL.

Hauunas co Bpemenu mpumepHo 20 ThICSY JET Ha3aja IJIOTUHBI O3€p HAayald PYLIUTHCS, HO,
HAaCKOJIbKO MbI 3HA€M, 3TO HE MMEJO HUKAKOTO OTHOLIEHUs K yaapHou BoiiHe. [Ipumepno 16
TBICSIY JIET Ha3a/, C MPUXOAOM YyIapHOI BOJHBI OT CBEPXHOBOM, MJIOTHHBI HaYalld pa3pylIaThCs
yaiie, HU3Bepras KpyTsIuecs MOTOKH BOAbI B ycThe KomymOum.

OI'POMHBIE BOAHBIE MACCBI U3 JIEAHUKOBBIX O3EP

B TO Bpems cymiecTBOBaM MIOKHHBI JPYTHUX OOJBIINX JIGTHUKOBBIX 03€p, MEPETrOPOKEHHBIX
mambamu. M Ha HUX OKa3aylo BIUSHUE CTOJIKHOBEHHE ¢ KOMeTOH. Kak BBl IOMHUTE, B IJ1aBE€ 7 MBI
yK€ YIOMHUHAIIM JIEIHUKOBOE 03epo XWHJ, KOTOpoe, Mo JNaHHbIM M»rTThi0 bolina, B 3moxy
KJIOBUC CTPEMHTENIBHO OMYCTOWIUIIOCH. B cioe, oTHOcAIeMcs Ko BpeMeHu 13 Thicsd JeT Hazaj,
MBI HaxOJWM BBICOKHMH YpOBEHb COJEpKaHUS MArHUTHBIX YacTHI], IUTaBalOmuXx chep u
JIPEBECHOTO VYIS OT JIECHBIX TMOXapoB. Bmo0aBok B HEM COAEPKHUTCS CIIOH «UEpPHOTO
MOKPBIBAJIA» W TOBBIIIICHHOE KOJIMYECTBO KaJIMsl — HM30TOIA, KOTOPBIA OOBIYHO TOSIBIISIETCS HA
3emsie wu3-3a rpanul] COJTHEYHOW CHUCTEMBl U SIBISETCS KPAaCHOPEUYUBBIM «MapKEPOM
CBEpXHOBOW. Bce 3TO sBiseTcs NpSMBIM CBUIETEIBCTBOM CBSI3U MEXIY KOJOCCATbHBIM
HaBogHeHUEM U «COOBITHEM.

BnoGaBok ecTh HEMOCPEACTBEHHAs! CBSI3b MEXKJy CTOJIKHOBEHUEM U CyAb0OH caMoro GOJbIIOro
U3 U3BECTHBIX HaM 03ep, Araccu, KOTOpO€ HbIHE HE CYIIECTBYET, HO KOTJa-TO Pacroiaraioch K
ceBepo-BocTOKy oT ManutoOwl. Cornacuo Pyry (1982), mpumepro 12,9 Teicsy ner Hazazn (11
THICAY JIET 10 paguoyraepony '“C) o3epo Araccy HampaBHUIIO KOJOCCATHHEIN TTOTOK BOJBI BHU3
HO peKe, W 3TO OBLJIO HE MPOCTOE HaBOAHEHHE. Bcero 3a HECKONBKO THEH M3 03epa BBUIMIOCH
CTOJIBKO BOJBI, CKOJBKO OBbUIO OBl JOCTaTOYHO, YTOOBI PAaBHOMEPHO MOKpbHITH KaHany,
Coenunennsle LltaTel 1 MEKCHKY ClI0eM B MATHAALATH (QyTOB.



Younrep Bpykep (1999) u npyrue npuaep:KuBaroTCsS TEOPUH, YTO KOJIOCCATILHOE HABOAHCHHUE U3
o3epa Aracc MOYTH YTO MPHUBEJIO K BO3BpAUICHUIO KIMMaTa JIeAHUKOBOro mnepuoga OmHako
HenaBHo Jloyamn u kosmutern (2005) mpowsBenu TIHIATEIBHYIO NATUPOBKY OacceliHa o3epa ¢
MOMOIUIbIO PAJAMOYTIIEPOJIHOTO METO/a M MOCTAaBUIIU IO/ BOMPOC HACI0 CBSA3M 03epa Araccu u
HACTYIUICHHUS] «MOJIOJIOTO JIpUacay, MOCKOJIbKY YCTAHOBJIEHHBIE MMH JaThl MOKa3bIBAIOT, YTO
HCYE3HOBEHHE 03€pa MPOM30LUIO YK€ IMociie Hayana noxojonanus. OJHaKO MX BBIBOJ HENb3s
CUMTaTh OKOHYATEIbHBIM, MOCKOJBKY JAaTUPOBKH 3TUX MCCIEIOBATEIE MOTYT CMENIaThCs B
Hallle BpeMmsl, TaK Kak paJuOyIJIEPOIHBIA METO[ SIBISETCS HETOYHBIM JJISi BpeMEH, OJIM3KHUX K
«CoObITHIOY. V3-32 HEPAaBHOMEPHOCTH MOTOKA KOCMHUYECKOT'0 PaIuOYTIIepoa HEKOTOPHIE TaThl
BBITJISAST 3HAUUTEIBHO OOJiee paHHUMH, B TO BpeMs Kak JIpyrue, MPUMEPHO TOTO K€ BPEMEHU
— BepHBL. UTOOBI MOTYIUTH SICHYIO KAPTUHY, CIIEyeT IPUBIICYDb PATHOYTICPOI.

CornacHo bpykepy, BoaHbIN TOTOK B MUCCHCUTIN PE3KO YMEHBIIHICS — 00 3TOM MBI THCAIN
BBIIIIE, — TIOCKOJIBKY HAaBOJAHEHUS M3MEHWJIM pycia, TaKk 4TO BOJAA JIEIHHMKA HAlpaBUJIACh HA
ceBep, uepe3 I'yA30HOB NpoauB, U HA BOCTOK, yepe3 peky CBsiToro JIaBpeHTHS — a Takke dyepes
HbIO-HOpKCcKui ['ya30H. DTO M3MEHEHHE BBI3BAJIO OTPOMHBIM BBHIOPOC JICTHHUKOBOW BOJBI M3
o3epa Araccu B CeBepHyl0 ATJIAHTHKY, TJi€ 3Ta BOJAa IOCIYXKWJIa TOIYKOM K BO3BPAILEHUIO
KJINMATa JIEAHUKOBOIO NIEPHOJIA.

METEOPHT, ITPUILJIBIBILIMIA U3 KAHAJIbI

Bronp pycen, mo KoTopbIM BOJa BbUIMBaJach U3 Muccyibl, MCCIEA0BATENN HAIUIA THICSYU
MHOTOTOHHBIX OYJIBDKHUKOB, KOTOpPbIE ObLTH MOJHATHl HABOJHEHUEM M MEPEHECEHbl HA MHOTHE
M. Hekotopsle OyiabDKHHMKH, Ha3BaHHBIE SPPAaTHUECKUMH, UMEIOT pa3Mephl JIOMOB, M HUX
TPYIHO NEPEABUHYThH J1aK€ C MOMOIIBIO COBPEMEHHON CTPOMTENIBHONW TEXHUKH; TEM HE MEHEe
HABOJIHEHNUE NIEPEHECIIO UX HA COTHU KUJIOMETPOB.

OnuH U3 caMbIX CTPaHHBIX OYJIBDKHUKOB JIETHHUKOBOTO Teproa okasajucs mereoputom B 31 000
¢byaToB. OH OKa3zajcs OJAHMM HX caMbIX OonpImMX Ha TiaHete. Hainenusrii B 1902 romy
HEIaBHO MPHUOBIBIINM HMMHTPAHTOM-IIAXTEPOM H3 Y2IbCa, METEOpPHT Bumamert ObLT
IPHOGPETeH AMEPHKAHCKIM MY3€eM eCTECTBEHHOI HCTOpUH U BhicTaBieH B Hpro-Mopke.

VY4eHble, U3YYMBIIHE METECOPHUT, KOHCTATUPOBAIM, YTO OH ymana He B OperoHe, a Ha JICIHUK B
Kanane. MereopuT Hanull OKpPY)KEHHBIM J3ppaTUYECKUMHU KaMHSIMH, KOTOpPBIE HMENH
MPSIMOYTOJIBHYIO (DOpMY, HE OKPYTJICHHYIO OT yIapOB, KOTOPhIE ObLIN Obl HEM30EKHBI, €CIIA OBl
X HEC IIOTOK HABOJHCHMNAI. Ilo Bcelt BUIUMMOCTH, 3TH KaMHHU GBIJII/I 3aKJIIOYCHBbI B JIBAWHC,
KOTOpasi TepPeHecIa UX, BMECTE C METEOPUTOM, BHU3 M0 peke KosymOust mo Bpemsi 0JHOTO U3
HaBOJHEHUH, BHI3BAHHBIX MPOPHIBOM AaMObI Ha peke Muccyna. HekoTopble yueHble Mmonaraor,
YTO METCOPHUT YIajl Ha BEPIIUHY JISHUKA H BMEP3 B JIeIl, B TO BPEMsl KaK JPYTrUe CYUTAIOT, YTO
OH 651.]1 IIOAHAT IMOTOKOM BOAbBI C 3€MIJIN. Onpe;[eneHHo MOXHO CKa3aTb, 4YTO BOJbI MI/ICC}/J'IBI
nepeHecin MeTeopuT B Operox.

MpbI He 3HaeM TOYHO, OTKYJ1a M KOT'/1a METEOPUT MOSIBUJICS 3/1€Ch, XOTS, CKOPEE BCETO, BPEMsI €TI0
MaJeHNus OTCTOUT OT HalIero He 0oJiee ueM Ha 40 ThICAY JIET. OT0 03HAYAET, YTO, BOBMOYKHO, OH
yrnaia Bo BpeMsi camoro «CoObIThsi». DTOT KycOK skene3a u Hukens BecoM B 31 000 ¢yros
npuOBLT BMeCTe ¢ yaapHoW BojHOW B KaHamy, a mOTOM CIyCTHIJICS C BOJaMH HABOJHCHHUS B
Operon.

UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA



Il'oger 13 1 16 ThICSY SABISIIOTCS «Marn4eCKUMU YUCIAMM» JUIsl TEOPUU BCHBILIIKKA CBEPXHOBOM U
CTOJIKHOBEHHUsSI C KOMETOH. MHOTrHe W3 KIIOYEBBIX COOBITHM, KOTOPHIE MBI OOCYIWIM B 3TOU
KHUTE, IPOU30LIIM UMEHHO B «Maru4eckoe) BpeMs:

* lcue3sHoBeHue LIeHTpa JIEAHUKA HaJ [ y130HOBBIM 3aJIMBOM.

* [IpopbIB 1aM6 Ha caMOM OOJIBIIOM KOT'1a-THO0 U3BECTHOM JIEITHUKOBOM O3€pe.

* BHe3anHoe Bo3pacTaHue KOJIMYECTBA OCAJAKOB U COPOCOB TaJION BOJBI.

* BHe3anHbIi CABUT CTOKA BOJIBI C PEKM MUCCHUCHIIN K CEBEPHBIM PEKaM.

* Havyasio x0nogHoro BpeMeHu «MOJIOI0TO IpHacay.

* lcue3HOBEHE MAMOHTOB.

* [TouTH MoJIHOE MCUE3HOBEHUE KYJIBTYPhI SIIOXU KIIOBHC.

* [TosiBIIeHUE B SMIOXY KJIOBUC MarHUTHBIX YaCTHII, MATHUTHBIX Cep U MyCThIX chep.

* YBenuueHHne BEJIMYMHBI OCAJIKOB C OOJIBIION PaJMOAKTUBHOCTBIO U IPYTUMHU MapKepaMHu.
TpynHO IOBEPUTH, UTO BCE MEPEUNCIIEHHOE MPOU3O0ILIIO ONHOBPEMEHHO JIMIIb CIIy4alHO.

[Toutn Bce JereHABl TOBOPAT O IOKIE M HABOJHEHHM, KOTOpPBIE M3MEHWIM BECh MHUD. 3THU
JEreHAbl XOpOIIO COIVIACYIOTCS C HAY4YHBIMH HCCIEIOBAaHUSIMH, C KOTOPBIMH MBI
[IO3HAKOMWINCh. Y HAac ecTbh yOeAMTEeNbHbIE CBUIETEIbCTBA KOJIOCCAIBHBIX IO MaclITaly
HABOJIHEHUH, IPOJODKABILINXCS HA MPOTSHKEHUN THICSY JIET. DTH MHOTOUYMCIIEHHBIE HABOIHEHUS
YHMYTOXKAJIU XU3Hb HAa 3eMJIC U 3alleYaTICIUCh B MaMITH CBUICTENEH W3 MHOTHX IUIEMEH —
CBUJIETEIICH, MOTPSICEHHBIX OelCTBHEM, KOTOpoe ObLIO BBINIE MX MOHMMaHUs. K cuacteio, BHE
3aBUCUMOCTH OT TOT'O, HACKOJBKO KPYIHBIM ObUIO HAaBOJHEHHE, OHO BCETAa 3aKaHUMBAJIOCh, U
BO/Ia B KOHEYHOM CUETE yXOJl1ja, HO B JAHHOM CJIy4ae 3TO IPOMU3OILIIO HE TaK CKOPO.

32. Boia mokpsIBaeT 3eMIIt0

BOIIPOC: Ecinu kxoMmeTa BBI3BaJIa HABOJHEHHS, TO OHU JOJDKHBI OBIIM JOCTHYhL OKEaHa.
CyIIecTBYIOT JI KaKue-TM00 CBUIETENHLCTBA ATOT0?

Pa3pickuBas cBUIETENHCTBA HAaBOAHECHUS B peke Muccucunu, Apor (2004) ucronb3oBall ceMb
00pasnoB co aHa W3 MEKCHKaHCKOTO 3ajuBa JUIsl M3MEPEHUS COJCPIKAHHS PaJTUOAKTHBHBIX
M30TONOB. M3MeHEeHus: B KOJMYECTBE STUX H30TONOB OTPAXAIOT M3MEHEHUS B OKEaHCKOU
TEeMIIepaType, BBI3BAaHHBIC NMOTOKAMH TAJIOW BOJBI. AapoH OOHAPYXWJ, YTO OCAIKU B 3aJIMBE
SICHO IEMOHCTPUPYIOT TPH IJIaBHBIX NMHUKA HaBOgHEeHUs (L. 32.1).
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Wnn. 32.1. B okeaHckHX ocafkax MeKCHKaHCKOro 3aJIMBa OCTABHJIM CBOH CJie]] TPH IJIaBHBIX JMH30/1a KaTaCTPO(pHIECKOro HaBoHEeHuUs. Bee oHn

TIPUXOAATCS MOYTH TOYHO HA OTPE30K BPEMEHH OT IIPUXO0/ia yAapHOH BOJIHEI 10 CTONKHOBeHH:. Jlanuble mo Aapony (2003)

Bce Tpu nuka mpuxonmArcs Ha IEPUOJA BO3MOYKHOM BCTpeuu 3€MIIM C yJApHON BOJHOH H
HeOecHbIMU TenaMmu. Kak Mbl Bujienu B r1aBe 1, 1Ba U3 caMbIX OOJBIIMX MOAbEMA COJAEPKAHUS
pamuoyriepoaa nNpuxoaarcs Ha Bpems 18 u 13 Teicsiy jeT Ha3ajd, Ha TO K€ BpeMs, UTO U JiBa U3
HaITUX MHAKOB. JTO COBMAJICHHE MOXXET OBITh CIYy4aWHOCTBIO, HO TMPUYHMHY 3TOH CIY4aitHOCTH
HAWUTU TPYIHO.

[TepBbIii UK IPUXOIUTCS HA BpeMs Oosee 18 ThIicsd JeT Ha3ad, U ero Hayayio ObUIO BHE3AITHBIM
U JpamMaThueckuM BTopoil muK, caMblii OONBIIONW U3 BCEX, JOCTUT MaKCHMyMa HpumepHo 17
TBHICSTY JIET Ha3aJl, BO3pacTasi C caMOil OOJIBIIION CKOPOCTHIO 3a BCE MCCIIEyeMble 22 THICSYH JIET.
SIcHO, 4YTO KpymHOE€ HAaBOJHEHHUE NPOUCXOAUT BO BpeMs, KoOrja, CyAs IO JAPYTUM
CBHJICTEIBCTBAM, NMPUXOAMUT yJIapHas BOJHA M3 KocMmoca TpeTuid MUK MMENI MECTO BO BpeMs
najeHus B ['ya30HOB 3anuB meteoputa 13 Thicsau et Ha3an. [locnme 3Toro BoAbl HaBOAHEHUS
M3MEHUJIN HalpaBJIeHHE Ha CEBEpHOE, a COPOCHI BOJBI U3 3aJIMBa CTAJIH PEXKe.

PE3VJIbTATHI BO3JIECTBUSA HA FOXXHYIO AMEPUKY

[MocnencTBust copoca BoAbl B OKeaH HE ObLTM orpaHuyeHbl CeBepHON AMEpPUKOH: MBI MOXEM
HalTH ux Takxke okoyio KOxkHOM Amepuku B 3aymBe Kaprako, KOTOpBIM HaXOIUTCs y Oeperos
Benecyaunsl. [Maitnep u Jun (2002) npoBenu uccaenoBaHre 00paslioB JIHA 3JIMBA U OOHAPYKUJIH
KO€-4TO OYE€Hb HEOOBIYHOE: OYCHb TOJICTBHIA, YETKO BHIAMMBIA CIIOM CEpOTO MEIKOTO TecKa,
KOTOpPBIA OTHOCHUTCSI KO BpeMEHH 16 ThICSAY JIeT Ha3aa. A 3Ta Jara COBMAJAET C 1aTOM, KOTnia B
Mexkcukanckuit 3amuB OblT cOpoc Tanoi Boawl. [lainep, Jlun u npyrue uccienoBaTeny MPUIILIA
K 3aKJTFOYCHHIO, YTO HEOOBIUHBIN CIOW CBUICTENLCTBYET O HABOJHEHUU M, MOCKOJIBKY JATHI TIO
paaroyTiaepoay BBEpXY M BHU3Y CIIOS OKa3aJUCh MPaKTUYECKH oJuHAKoOBbIMH, [laiimep u [{un
NPUIUIA K BBIBOJY, YTO COpOC BOJABI OBLT BHE3AIHBIM, KOPOTKHMM U OYE€Hb WHTCHCHBHBIM



HOCKOJII:Ky COACPpIKAIIHUECCA B IECKC MHUHCPAJIbI O6I:I‘-IHO HC NMpUXOAAT U3 BOJAHBIX MCTOYHUKOB,
3TOT MECOK, MO BCEH BUAMMOCTH, ObLT IprHECeH u3 KOkHONM AMepuKH.

[Ipoananu3upoBaB 3TOT CJIOW, MCCIEAOBATENN OOHAPYKUIM, YTO B HEM COJEPXKUTCS OOJbIIOE
KOJINYECTBO TOPHsI, TUTaHa, KOOanbTa M JPYIMX PEAKO3EMENbHBIX 3JIEMEHTOB — Kak B
mereoputax KREEP c JlyHbl © B MarHMTHBIX YacTHIlaX, OOHAPY)KUBAEMBIX Ha BCEX MECTax
PACKOIOK 3MOXH KJIOBHC. YPOBEHb COAEPKAHUS ITUX JIEMEHTOB IIOYTH YABOUICS 16 ThICSY JeT
Ha3aJ 3a OYeHb KOPOTKHUH MEPHUOJ U BEPHYNICS K HOPMAJbHOMY TOJBKO 4epe3 2 ThHICSYU JIET,
Jpyroii muk mosBuics 13 Teics4 JIeT Ha3zad, OH ObUI BhIIIE IMpuUMEpHO Ha 33 mpoOIeHTa OT
npenpiaymero ypoBHs. UToObl 3T MUHEpajbl MOSIBHJIMCH B CTOJb OOJIBIIOM KOJMYECTBE,
JOJKHO OBLIIO TPOM30UTH HEUTO OUYE€Hb HEOOBIYHOE.

BOITPOC: CronkHOBeHHE IOMHKHO OBLIO TMOTHSATH YPOBEHb OKeaHa. ECTh JIM CBHAETENHCTBA
mobeMa YpOoBHS BOIBI BO BpeMsi «COOBITHSIN?

[lepBoe cBUAETENHCTBO MOABEMA YPOBHS BOJBI 3a(hMKCHPOBAaHO B uccienoBaHnu daiipOeHKca
(1990) y xopamioBeix pudor bapbamoca y ceBeproro Oepera IOxHoit Amepuxu. OH u3ydan
pudBI, KOTOpBIE POCIU BOKPYT OCTPOBA HA MPOTSHKEHUU NMpUMEpHO 20 THICAY JIET, TO €CTh BO
BpeMs, KOTOpoe Mbl paccmarpuBaeM. M3ipOeHKC 3HaN, 4TO OJMH W3 BUAOB KOPAIJIOB PACTET
TOJIbKO Ha MEJKOBOJbE M MOTMOaeT Tam, TIe CIMIIKOM IiyOoko. brmaromapst 3ToMmy CBOHCTBY
KOpaJ/lll. MO>KHO HCIOJb30BATh KaK MapKep M3MEHEHHs YPOBHS BOJbl B KOHIIE JIEHUKOBOTO
nepuona. O3ipOeHKC U ero NpUATeNIb-UCcCaeI0BaTeIh IPOOYPUIN IIIMHHBIE CKBAKUHBI B puax
U TIOJIY4MJIM TOCTATOYHOE YUCIIO MapKepoB. Ilociie 3Toro oHu mpousBesn AATUPOBKY KaKJOTO
o0pa3ia u y3HaJIu AaThl Ui Pa3IM4HbIX TIyOUH pudoB.

Jlo srToro wuccnenoBaHuss OONBIIMHCTBO YYEHBIX MpEAINojiarai, YTO JICAHUK Tasid OYCHb
IOCTETICHHO M YTO YPOBEHb OKEaHa MOJHHMMAJICS MeUleHHO. K cBoeMy HM3ymuleHHIO, Tpymmna
OsiipOeHkca Halia O0NbIINEe Pe3KHEe CKAUKH OKEaHCKOTO YPOBHS, KOTOPBIE MOKa3bIBAIM, YTO B
OIIpeJIcTICHHbIE BpeMEHa JIAHWK Tasid C yJUBUTEIBHOW OBICTPOTOH; 3TO BEIO K
KaTacTpOUYECKHM  TIOCIEACTBUSAM Ui  OOLIMPHBIX pPAaOHOB NPUOEPEKHBIX 3EMelb,
CKPBIBABIIMXCSI ITO]] BOIOM.

Camplii OOJBIION W OBICTPBIM MOABEM Hayaics okojo 14,5 Teicsau jeT Hazanm. JIeaTHWKOBBIN
nepnozn IoaAxXoauJlI K KOHI_[y, BHC 3aBHUCHUMOCTH OT BCIIBIIIIKA CBerHOBOﬁ U CTOJIKHOBCHHUA C
KOMETaMH, JIeJ Tasi W3-3a YBEIWYCHUS HWHTCHCHUBHOCTH COJHEYHOTO CBETa M IOJbEMa
TeMriepaTypbl. Tak: 4TO HESICHO, KaKylO YaCTh 3TOT0 MMObEMa YPOBHSI OTHECTH Ha CUET yJIapHOM
BOJIHBI — HO 3TOT BKJIAJ MOT OBITh CEephe3HBIM. llepromnueckue cuiabHBIE OOMOApPIUPOBKHU
MaJICHbKUMH PAacKaJICHHBIMH METAJUIMYECKMMU TpaHylaMd U cdepamu, NaJalolUMU Ha
MMOBEPXHOCTb JIbJ[a, MOTJIM MIPUBECTH K PSIY CXOJOB TAJION BOJBI.

BbICTPOE USMEHEHUME COJAEPXAHUA PAJITUOYIJIEPOLA

B pesynbprare mpoBepenHoro y 6eperoB bap6anoca uccrnemoBanus ®siipOeHKC Hamien mecta
PE3KOro M3MEHEHUS COJIEPKAHUS PAaUOyTiaepoia, OTHOCsAImMecs Ko BpeMeHu 13 u 17 Teicsy net
Hazan (it 32.2). OcranpHas dacTh Tpaduka ObLIa JOCTATOYHO POBHOW. DTH AATHI MPEKPACHO
COBMAaJlaji C BBIOPOCOM pPaaMOYIiiepoJa, Ha KOTOPBIM YyKa3bIBAalOT BCE APYrue CBUAECTEIHCTBA
HeBeposdTHO, HO HEKOTOpBIE CJIOU, OTHOCSIIMECS KO BpEeMEHHU 13 ThICSY JIET Hazal, UMEIOT
coJlep’KaHuEe pPaguoyriepoJa, XapaKTepHOe JUIsi BpeMEHU 3 ThICAYM JIET Hazal. Oro MOXHO
OOBSICHUTh TOJBKO ABYMSI NpPUUYMHAMH: MO0 Ooyiee cTapblil pajnoyriiepoja CMEIIUBAeTCsS C
HOBBIM PaJIMOYTJIEPOJIOM Ha OoJiee paHHEW CTaJAuM pacnaja, JIMOo OTKyAa-TO W3BHE MOCTYIAET
HOBBIW PaivOyTIIEPO.



[TockobKy BO3pacTaHHe PaUoyTiIepo/ia OUeHb BEIUKO, MTOCIIEAHEE BO3MOXKHO TOJIBKO B Cllydae,
€CITM PAIUOYTIIePO/] TIOMAAAeT B 3eMHYIO aTMOC(epy ¢ KOMETOU, aCTePOUIOM MIIH KOCMHYECKOM
IBUIBIO UJIHU K€ 06pa3yeTc;1 H3-3a BHC3AITHOI'O BO3paCTaHUd KOJIMYCCTBA KOCMUYCCKUX Hy‘leﬁ.
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Wnn. 32.2. JIpa Gonbumx u3MeHeHus1 B conepkanuss  C 13 u 17 Teicsy et nazan. Janusie mo ®aitpoenkcey (1990)

Bo Bpems 3TOro pe3koro nogbemMa, MoKa3aHHOIO Ha MIUTIOCTpAnu 32.3, MOKHO BUJIETh MEKIY
CTpeJIKaMH BBIOPOC B OOpaTHYIO CTOPOHY, T'OBOPSAIIMHA, YTO YpPOBEHb OKE€aHa IOJHSJICS Ha
naThaecaT GytoB. ITockonbKy BpEMEHHOH HMHTEpBal HEBO3MOXHO OIPENCIUTh TOYHO, MBI HE
MOXEM CKa3aTb, HACKOJIBKO OBICTPO 3TO MPOU3O0IILIO0, HO, MO BCEH BUIMMOCTH, — JOBOJIBHO
cTpemutenbHO. JlanHble P3iipOEHKCA TOBOPSAT, YTO OKEaH MOT MOJHATHCS Ha MATHIECAT (PyTOB
BCEr0 3a HECKOJbKO Heaenb. Ilogymaiite 00 3ToM — M 0 TOM, YTO B HalllM JHU Ha Oeperax
KHUBYT MWUIHOHBI Jroaed. IlsaTbaecsat ¢yToB BOABI — 3TO YpOBEHb, KOTOPBIH IHOJHOCTHIO
HOKPBLI ObI X JOMA, U CaMO€ XYJIlIee, YTO 3Ta BOJIa HE CXJIbIHYJIA OBl

BOITPOC: Otkyma MbI 3HaeM, 4TO WMEHHO W3JIMIIHHA PaJHOYTIEpPO] BBI3BAI 0OOpaTHOE
uzmenenue *C? MoxeT, B M3MEpPEHUAX COAEPKUTCS OIMOKa il oOpasel] ObLT 3arpsa3Hen?

Mbl TOXE pPa3sMBIIUISIIA HaJ TeM, ObUIO JIM MPUYHMHONW OOpaTHOrO HM3MEHEHHs YpE3MEpHOe
U3ITy4eHHUE, U 4TOObI MIPOBEPUTH 3TY MBICIB, Mbl CTAJIM UCKaTh Apyrue oOpaslbl M HAlUIM JBa
oOpa3siia pudoB, B JOCTOBEPHOCTH KOTOPBIX HET comMHeHMH. bapa u xomneru (1996) monmyuwnu
onuH obpasen Ha Tautu B rOKHOM YacTH Tuxow okeaHa, a XsHeOaT ¢ momortHukamu (2000)
nocranu apyroi ¢ menbpa Cynaa Ha rore Kutaiickoro mops (wwi. 32.4). CyHaa pacnoiioskeH
MOYTH YTO Ha TIPOTHUBOIOJIOKHOM OT bapbamoca cropone 3emin, a TauTu HaX0AUTCSA B ThICAYaX



MWJIb K IOr0-BOCTOKY B HOXKHOM momnymapuu, Tak 4TO AJisE MPOBEPKH IMOCIYKAT JOBOJBHO
«ynaneHHeie» oOpasubl. Ecom Ha bapbamoce meiicTBuTenbHO ObUTM OOpaTHBIE M3MEHEHHS, U
€CIIU TIOJJTbEM OKEaHCKOIO YPOBHS OBLT ONpPEENICH TOYHO, 3TOT AP QEKT T0KEeH HAOII0AaThCs 1O
BCEMY MHPY U JIOJDKCH ce0sl IPOSIBUTH M B 3TUX JIBYX MECTaXx.
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1. Y. 32.3. Mexay CTpelKkaMy ecTh ThICSYENEeTHUIH nepros] oopaTtHoro uaMeHenus:  C, HCMOIB3yeMOro Jis JaTUPOBKH. B 310 Gpemst ypoBeHb

OKeaHa MOT BHE3aIHO U KaTacTpo(hUUeCKu MOMHATHCS Ha IaThaecat Gpyros. Janusie no Maiipoenkcy (1990)

2. Wnn. 32.4. Cnesa o6pasisl ¢ Tautu nokas3sIBaroT oOpaTHOE H3MEHEHHe 13 ThICAY JIeT Ha3a/d: 00pasIbl U3 MIaXThl MOINIK ObI OKa3aTh 0OpaTHOE
U3MEHEHUE 16 ThIcAY JeT Hazal, HO oOpa3LoB CTONb JaBHero BpeMeHu HeT. lanubie u3: bopa u ap. (1996). Cnpasa obpasen ¢ mensda Cynaa

MOKa3bIBaeT ABa OONbIIMX 00paTHBIX M3MeHeHus 13 u 17 Teicsd et Hazaz. Jannbie no XsHeOyty u ap. (2000)

Tak oHO M OKazasock; 00a oOpasla Jaiu MOYTH OAMHAKOBBIEC Pe3yabTaThl — OBICTPBIN MOIBEM
14,5 TeicsluM NeT Ha3aa, CIENOM 3a YAApHOW BOJHOW, W 00a BBI3BAM OOJBIIOE OOpaTHOE
W3MEHEHHUE B YPOBHE paaHoyriiepoja npuMepHo 13 Teicau jeT Hazan. Hamo ckazars, 4To ecnu
oOpa3zer ¢ Tautu coepKUT JaHHBIE, OTHOCSIIMECS KO BpeMeHHU 16 ThICSd JIeT Ha3all, To obpaszelr
c menbda CyHna crapiie 1 1aeT pe3koe oOpaTHoe u3MeHeHue 17 Thicsy JeT Hazan. B utore atu
Tpu oOpasla JaroT SICHYI0 KapTHHY BeIOpoca paauoyriepoaa Bo BpeMsi «CoOBITHS» 110 BCEMY

MUDY.

PA3PLIBbBI B KOPAJIJIOBBIX PUDAX

B wuccnenoBanum, omyO6aukoBaHHOM @D3HPOEHKCOM, €CTh IOpa3UTEIbHBIE CBHJICTEILCTBA,
UMEIOIMEe TPsIMOE OTHOIIeHWe K Hamed Tteopun. CymecTByOT Oonbline pa3pbiBEl B
KOpaJUIOBBIX pHu(ax, BbI3BaHHBIE OBICTPHIM TOTPYXEHHEM puda UM MEXaHUYECKUM
NOBpEeXJIeHUEM. M3 KopauloBeIX pu(OB, W3 KOTOPHIX OH Opam o0pasibl, TOJBKO YETHIPE
«3axBaThIBAIOT» Bpems OT 17 1o 13 ThIcsAY JIeT Ha3all, U B KaXJIOM M3 HUX €CTh JIBIPHI U CIIEIbI
KaKoro-To Bo3neicTBus. Hu B kakoM apyrom mHTepBaiie 3a Bce 20 ThICSY JIeT HE HAaOI0aaeTcCs



HUYero nmojnooHoro. B pabore Puna He roBoputcs HU O KakoMm ymepbe pudam B Kakoh-Inbo
YJacTu 00pasiia, 3a UCKIFOYEHUEM BPEMEHH yIapPHOM BOJHBI U CTOJIKHOBEHHUSI.

Wnn. 32.5 nokaspiBaeT nanaple OaiipOeHKCa MO 00pa3ily Kopauia, HECKOJBKO YIPOIICHHBIC IS
3TOM KHUTHU. Y KaKJO0ro o0pa3ia ecTh Y4acTOK «MEPTBOM 30HBI» B 4 THICAYH JIET, COCTOSIINN U3
HEMOJHOLIEHHOTO KOpPaJUIOBOTO BEIIECTBAa M IECKa; 3TO TOBOPUT O TOM, UYTO puU(dbBI BO Bpems
3TOTO JIOJITOT0 MEPHOa WA POCIIU B TPYIHBIX YCIOBUSAX, WM MOTHOAIH.

W3-3a y4acTKOB MOBPEKICHHBIX pU(POB yueHbIE HE MOTYT C YBEPEHHOCTBIO CKa3aTh, Kak
NOJHUMAJICSI YPOBEHb OK€aHa Ha IMPOTsKEHUM 3THX 4 Thicad jeT. Mi3yunB qHo okono bapOanoca,
Keiireun u ero komrtern (1991), kak 3to ykazano y Aapona (2004), mpeasoxuiau CBOIO
MHTEPIPETALUI0 NOBPEKICHUNH B Kopaiutax. OHM BbICKa3aJd NPEANOJIOKEHHE, YTO YPOBEHb
OKeaHa MOAHUMAJICS CTOJIb OBICTPO, UTO KOpPAJIOBbIE pU(]BI 32 HUM He «mocneBainy. [loznHee,
nocie «CoObITUs», O0JbIIAs YacTh KOPAUIOBBIX PU(OB MOTyIHIIa BO3MOKHOCTh HOPMAJILHOTO
pocTa M Haudajga pa3BUBAaTbCs CHOBA, JaXe IPU TOM, YTO YPOBEHb OKE€aHa IPOI0JIKAI
HOBBIIIATHCS, 3a4aCTYIO IOBOJIBHO OBICTPO.
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Wnn. 32.5. Kaxaplit u3 otux 6ap06agocckux pudoB UMEET 30HbI MOBPEIKICHUS (CBETIIO-CEPHIil LIBET) WIIH COACPIKHUT IECOK, OKA3bIBAIOIIUH, YTO
Kopayul moru® (TeMHO-cepblii 1BeT) BO BpeMms 17 wimm 13 Thicsiy ser Hazaa. [IpumepHo 13 ThICAY JIeT Ha3al CTOJKHOBEHHUE WM OBICTPO

HOJHUMAIOIIAsICsl BOJIa OTYOuIIa Bce 9TH YeThipe puda, i onu nepectany pactu. [To Paitpoenkcey (1990)

VYugsep u ero komuteru (2003) cunuTaroT, 4To AaHHBIE OTHOCUTENBHO pudoB y bapbanoca ropopsr
0 TIOABbEME OKEAHCKOTO YpOBHS NMpuMepHO Ha 66 ¢yToB 3a 500 met — TpuHaaTh GyToB 3a
cronetue. Amnanormuno, Illoy wu Jhxunbepr (1990) wucnonp3oBaiyd  CBUICTEIHCTBA
MHOTOYMCJIEHHBIX HaBoJHEeHUI B OHTapuo, Kanaga, ajisi jokazaTenbCTBa TOTO, YTO OKEAHCKUM
ypoBeHb Bblpoc Ha 40-50 ¢yTtoB nmpumepHo 17—-16 Thicsay JeT Ha3ad; MPUYEM B OJHO BpEeMs
3TOr0 MEepHojia OH BO3POC Ha HIECTh-AECATh (PYTOB BCEro 3a HECKOJBKO JIET, B TOM YHCIIE Ha
oJIuH (YT BCEIO 32 HECKOJIBKO HEEIb.



Uto0s! pencTaBuTh cebe MOCIeNCTBUS OT MOAbEMa YPOBHS OKEaHa, MOKHO BCTIOMHHUTH, YTO B
HaIllM JHU TpPH MOAbEME Ha MIECThAECAT (yTOB 3alIMBAIOTCS MOYTH BCE IOPOJA, OKEAHCKUE
MOPTHI, HEPTSIHBIE OYHUCTHBIE COOPYKEHHUS M (DepMbl, HAXOJAIIMECs B MpeAeniaX MSATHACCATH
MUIJIb OT MUPOBBIX OK€aHOB. B 3TOM paifoHe mpoKHBaeT MOYTH MOJIOBUHA HaceleHus: 3eMIId, TaK
YTO CIY4YUCh MOJO0OHOE COOBITHE, OHO HMeNo Obl KaTacTpoduueckwe mocneacTsus. Ilo-
BUJIUMOMY, 16 ThICSY JIET Ha3ad B MPUOEPEKHOW 30HE TOXKE MPOKUBAIO OKOJO IOJOBUHBI
HaCelleHUsl 3eMJIH, TTOCKOJBKY OOJIbIIasi YacTh MJIEMEH 3aHUMAJINCh PHIOOJIOBCTBOM, a BO BpeMs
JIETHUKOBOT'O NIEPHUO/a OKOJIO OKeaHa ObIJI0O MHOTO TETLJIee.

Bcero ypoBeHb MHpOBOTO OkeaHa BO3poc HeBeposaTHO — Ha 200 ¢byroB — B mepuon 17-13
ThICAY JICT Ha3an. HpI/I 3TOM 6]:1)13. 3aTOIlJICHa 6OJII>H_Ia$I YaCTb CaMbIX INIOAOPOAHBIX 3€MEIIb, 1O
OoJbIIel YacTH BJIOJIb IeNb(OB BCEX KOHTUHEHTOB. DTO 03HAYAET, UTO 3a HECKOJIBKO ThHICAY JIET
Oorarele, OOMJIbHBIE 3€MJIM, BABOE MpeBbIIIaoNue 1o miomanu CeBepHylo AMEpHKY, HCUE3IH
NoJ BOJHAMH. 3HaAs JTO, JIO0OW MOXKET JIeTKO OOBSICHUTH TOSBIEHUE JIereHJ O
KaTacTpo(hUYecKNX HABOAHEHUSX MO BceMy 3eMHOMY mapy. [1o100HbIe BceMUpHbIE HABOJHEHUS
CO3/1aBaJIi OYEHb OOJIbILNE TPOOIEMBI ISl HALTUX MTPEIKOB.

BbDKHBIIUE: KATO

XoTs JereH/bl B 3TOW KHUTE HA TEPBBIA B3IV TOBOPAT O OEACTBHUAX, Ha CaMOM JieJle€ OHH
ABJIAIOTCA MCTOPHUAMM BBDKUBAHUSA. JIEr€HAB! NOCTOSHHO NAIOT OJMH MU TOT K€ YPOK CBOEMY
HapOJly: HE OCTAaBJIATH CBSA3b ¢ TBOPIIOM, MPUCTYIIMBATHCS K CAMBIM CIIA0BIM MPERyNPEKICHUSIM
0 BO3MOXHBIX NpoOjeMax, MOMOrarb ApPyr ApPYry B yachkl O€ICTBHA M JEHCTBOBaTh BHE
3aBUCUMOCTM OT TOro, 4TO AyMaroT apyrue. Te, KTO nenanu 3TO, BBDKWIM B OJHOM U3
BEJIMYaiIINX KaTaKJIM3MOB, a [IOTOM BOCCTAHOBHJIM HAPOJOHACEIICHUE.

[Tnems kaTo korma-To nmpokuBano Ha oepery Kamudopuuu x ceBepy ot Can-Opannucko. Kak u
JIOAWU JIPYTUX JPEBHUX IUIEMEH, JIIOAM KaTO BEpHJIM, YTO HeOO caenmaHo u3 KamHs. C 3Toi
KOCMOJIOTUYECKOM TOYKHM 3pEHHUs JO0XKAb W3 MaJalolIMX METEOpPUTOB O3Haudaj, 4YTo Hebo
pyLIUTCS, KaK B ATOU JiereHne. JlereHga TOYHO BOCHPOU3BOJUT KOCMHUYECKOE COOBITHE MOYTH
0e3 puKpac 1 aJIeropui.

Jlenb, korma HeOO ymaso

TBopen ¥ MOMOITHHUK TBOpIAa MO UMeHH byps moHawanmy chenanu HeOO M3 M3BecTHsKa. Yepes
HEKOTOpOe BpeMsl HEOO OT CTapOCTH CTaJlo KPOIIMUThCSA. BHHU3Y, Ha 3emuie, JIIOIU YCHbILIAIN
CHJIBHBIN TPOMOIIOTOOHBIN TPECK, CHayaa ¢ BOCTOKA, a 3aTEM CO BCEX HAIIPaBICHUM.

o Toro, kak TBopen u bypst cMOrIM NOYMHUTH TPEILMHBI, OTPOMHBIE BAIyHbl HA4aJId N1aJaTh B
OK€aH U Ha 3eMJIt0, yOMBasi MHOKECTBO JIIOJIEH M dKUBOTHBIX U CPABHUBAS C 3€MJIEH LIEJIbI€ TOPBI.
[Tagenust B oKeaH MOPOJMIIM TUTAHTCKUE BOJHBI, KOTOPBIE OOPYIIMINCH HA OEpEeroByr0 JTUHHIO,
CMBIBAasl I€PEBbS U JKUBOTHBIX B OKEaH.

Jltoqu y)XacHyNIHCh, KOTJa CUJIbHBIC JMBHU HAa4yalld W3JMBATHCS HA 3eMII0 4Yepe3 TPEUIUHBI B
HeOe. J{0k b M MHOTO JHEH ¥ HOUueH, BEIHYXK/asl BOJTHBI BEJTMKOTO OKeaHa MOJHUMATHCS BBIIIIC
U BbIIIIE, IOKA BO BCEX HAMPaBJICHUSAX CTAJIO HE BUAHO 3eMiId. BoJibl HABOJHEHUSI CMBUIH JIIOJCH,
JKUBOTHBIX U PACTCHUSI.

HexkoTopsie m0u MPBHITHYJIU B CBOM JIOJKU, @ HEKOTOPbIE YXBAaTWJINCH 3a OpeBHA U MOBaJICHHbIE
nepeBbsi. Bokpyr Hux OymieBana Boga. MHorue moru0iam, XOTs HECKOJIBKO IIeMeH BEDKUIHU. Te,
KTO BBDKWJIM, IpucaymuBaiuce K Berpy, Joxawo n Ckamam; 3TH JAH0QU 3HAJIH, KaK XKUTh B
rapMOHMHM C HUMH, 3HAJIM, KaK HAA0 CIyllaTh TUXUW LIENOT BOKpYr Hux. Hapox korto



HpOI/ICXOI[I/IT oT .HIO,Z[GI\/'I 9TUX HECKOJBKUX IIJICMCH. I[O.HI‘OG BpeMH JIFOAU KUJIX B I‘apMOHI/II/I,
MOTOMY YTO OHHM ITOMHUJIM TPEBOXKHBIC BpeMeHa. OJHAaKO MPOIUIO0 HEMHOTO BPEMEHHU, U MHOTHE
3a0BUIM YPOKM MPOIIEAIINX BPEMEH U OTBEPHYIMCh OT TBopua. B Hamm aHu numb HEMHOTHE
JKUBYT TIPaBEIHBIM 00pa3oM.

ITepeckazano no I'ognapay, 1929 r.

YTO ITIOKA3BIBAIOT CBUJAETEJILCTBA

* O0Opa3ipl CO JHA «3aJHMBa» MOKA3bIBAIOT, 4To 18,16 m 13 ThIcSY JieT Ha3aa MPOUCXOIMIIN
HaBOJHEHUS OT CXOJ0B BOBLI C JIEAHUKOB.

» Obpas1el u3 «bacceitna» Kapuako B Benecyaie mokaspiBaroT HaBOAHEHHS 16 w1 13 ThICSY JeT
Hazaj.

* Bo Bpems »THX HaBOoAHEHMH B oOpasmax «bOacceitHa» Kapmako mosBHIMCH BBICOKHE YPOBHU
PaaMOaKTUBHOIO TOPHSL.

* O6pasupbl U3 «bacceiinay Kaprako UMeIOT BHICOKHE YPOBHHU PAJHOaKTUBHOTO TOPHSI.

* OOpasupl u3 «OacceitHay Kapmako mNoKa3bIBalOT BBICOKME YPOBHM THTaHa, KoOaibTa W
peIKO3eMeNbHBIX SIEMEHTOB, TOYHO TaK K€, KaK Ha BCEX MECTaX PACKOIIOK 3MTOXH KIIOBHUC.

* JlaThl TOBBIIIEHUST YPOBHS OKEaHa XOPOIIO COTrJacyloTcs C OOpaTHBIMH W3MEHEHUSIMU
CoJIepaHusl paJNOyIJIepo/ia, BHI3BAHHOTO BIUSHUEM CBEPXHOBOIA.

* YpoBeHb okeaHa ObICTpO poc B nepuoa 17—13 Teicsy et Haza.

» Obpas1el co qHa y bapbamoca moka3bsIBaoT J1Ba OOJIBIIMX OOPATHBIX MU3MEHEHUs1 — OJHO 13
TBICSIY JIET Ha3aJ, a Apyroe 17 TeicsAY JET Ha3az.

® O6paTHOG n3MeHeHnue 13 ThICSY JIET Has3aa MIAJIOCH ThICAYY JICT, U OKCAH B 3TO BPEMsS MOT
OBICTPO U3MEHUTH YPOBEHB Ha 25—50 ¢dyTOB.

* B mepuon 17—13 ThicsS4 €T Ha3aa YTO-TO OUEHBb MEIMIATIO POCTY PUGOB.

* Ha npyroii cropone miuanerts! menbd CyHIa Takxke MOKa3bIBaeT oOpaTHOe nu3MeHeHue 16 u 13
TBICAY JIET Ha3a/l.

» Camoe 607b1110€ 00paTHOE U3MEHEHNE TTPOU30ILIO0 13 ThICSAY JIET Ha3al.

* O6pa3uel pudoB Ha TauTu He MOXOAST JO BpeMeHHM 13 ThIcsd, JET Ha3ajd, HO OHU TaKke
MOKa3bIBAIOT 00paTHOE M3MEHEHHE 13 ThICSY JIeT Ha3al.

[TogasiTHE YpOBHSI OKeaHa OBLIO HE €IUHCTBEHHOW mpooOsiemoi. Komera cranma mpuumHON erie
OJIHOM TIPOOJIEMBI, KOTOPYIO TPYIHO OBLIO ObI OKUIATh OT TIOYTH HEBECOMOM IMBUIEBON KOMETHI.
Tem He MeHee 3TO ObUT CaMbIi OIIYTUMBIN M CaMbIi TOJITOBPEMEHHBIN 3PP EeKT U3 Bcex.

33. beckoHeUHbBIE BOJHEI

bnarocnoBennas crpana Mopckoro 6ora



3an0aro 10 HaIIero BpeMeHU Ha Oepery Benmkoro okeaHa Ha IUIOJOPOJIHBIX 3EMIISX JKUII
Omaropomueiii Hapoa. CBor 3emMill0 OH HasbiBad brarocimoBeHHo# 3emuieii Mopckoro Oora.
CouHile ojapuBalIo 3TOT HApOJ HEOOBIYHBIMH (PYKTaAMU U LIEAPBIMH ypPOXKasiMH 3€PHOBBIX, a
BOJIa B 3TOM Kpato Obla XpycTanbHO 4YHCTOM. I[lockonmbky O3TOT Hapoa BOCXOIWI K
n00poskenaTebHOMY K HeMy Mopckomy 00Ty, B3SIBIIIEMY B KEHBI KPACHBYIO 36MHYIO JKEHIINHY,
bnarocnoBenHbIi Hapo ObUT KPAaCUB U, KaK U €ro MpapoauTelib, HacHax/1ajacs U300UIHeM MOPSL.

Wnn. 33.1 Mopckoit 6or Hentyn. Ucrounuk: bubnuoreka Konrpecca

OnHako yepe3 MHOTO MOKOJICHWH B JIFOJSIX MOSIBUJIACH TOPJABIHS M OHU CTalIM MPE3UpaTh CBOMX
coceqeil, KOTOphIe He MPOUCXOUIHN OT OOTOB, KaK OHU. PemuB moaAuuHUTh UX, brarocnoBeHHBIN
HapoJl HayaJl BOMHY C APYTUMHU CTpaHaMH, OCTaBJIsAs B JKUBBIX TOJBKO TE€X, KTO CAABAJICS UM, U
yOuBast OCTaJIbHBIX.

['nsans BHU3 ¢ Hebec, [loBenurens GOrOB BCTPEBOXKUIICS, HACKOJIBKO 3JIBIMU U BOMHCTBEHHBIMU
CTajlu JIIoJu, KOoraa-To ITIOJHBIC z[06pa. IloBenurens 60I‘OB CIIyCTWJICA IJIA TOTO, I-ITO6I>I ux
HakasaTh M 3aCTaBUTh U3MEHUTH CBOE MoBeaeHue. He mepBriil pa3 bor Haka3bpiBai JIOAEH 3a UX
MIPOMaxH; 3TO CIY4aJoch W paHblle MHOTO pa3. MHorma bor 6pocan Ha 3emitto HeOECHBIEC Tena,
YTOOBl OHM OYHUCTHJIM 3E€MJII0 OTHEM, MHOI/Ia OYHUIIal 3eMii0 OOJBIIMMH HAaBOJAHEHUSMH, a
WHOT/1a JIeNiall ¥ TO U PYToe.:

be3 mpenynpexnenust bor oOparun cBoit rHeB Ha biiarocioBenHbIit Hapo. Beero 3a onuH 1eHb
Y OJIHY HOYb 3EMJIIO MOTPSICIN CHJIbHEHIIINE 3eMIIETPSICEHUS, KOTOPBIE Pa3pyLIUIN I0MA U TOJIS
¥ yOWJIM MHOTO JIIOJIeH; B TO BpeMs OCTaJbHBbIC MPOKIMHAIA OOTOB 32 CBOM HECYACTHS. 3aTeM,
MoCJIe TIOCTEAHETO yAapa 3eMieTpsceHus, Bemukuii okeaH MOTHSICSA, YTOOBI, CKPBHITh BECh
OCTPOB, KOTOPBI MUCYE3 MO BOJIHYIOLIUMHUCS BOJTHAMM.

W3 brarocnoBeHHOT0 Hapo/ia BEIKUIU TOJBKO HECKOJIBKO YEIOBEK — T€, KTO YKUJIM Ha BBICOKUX
ropax. Ho OefcTBre H3MEHIIIO K XYAIIEMY MX XH3Hb, KaK M UX 3eMJII0. Ha MpoTsHKeHUH MHOTHX
MIOKOJICHUI OHU OOPOIIKCH 3a TO, YTOOBI 00ECTIeUnTh ce0s XOTS OBl CAMBIM HEOOXOAUMBIM, TTOKA,



4yepe3 HEKOTOpOe BpeMs, OONBINMHCTBO W3 HUX HE 3a0bUI0 BCe O biarocmoBeHHOW 3emile UX
npeakoB. Jlake B Hamld JHW MBI Majo 3HaeM 00 3TOi Ooraroil cTpaHe, U MBI 3a0BLIH, YTO
nepenclfum €€ JIF0IU N3-3a CBOGﬁ I‘Op,Z[BIHI/I n 3.]'[06]:1.

IIepeckaszano no Ilnatony.

Bo3moxHO, BbI yKe y3HAIU 3Ty ucTopuio. KoneuHo, ona 006 ATIaHTHIIE, U €€ TJIABHBIE MOMEHTBI
B3sAThl U3 auanoroB [lmarona «Tumeii» um «Kputuit». Jlerenna 06 ATIaHTHIE OYEHb XOPOIIO
cornacyeTc;I C WU3BCCTHHBIMU (baKTaMI/I 0 «COGBITI/II/I»Z BCMHeTpﬂceHI/ISI, BOJIHBI I_IYHaMI/I nu
MOJHATHE YPOBHS MOPS, KOTOPBIC Pa3pylIMJIMd PAa3BUTYIO KYJIbTYpYy OCTPOBa M BCEX JIIOJCH,
)KI/IByH_II/IX Ha HEM- HJIaTOH yTBepmﬂan, YTO OH B3sJI CBCACHUSA O peaano CYHIeCTBOBaBH_IGM
OCTPOBE M3 ETUNETCKOr0 JOKYMEHTa, OTHOCSILIErocsi KO BpeMeHu mnpumepHo 11,6 Thicsu set
Ha3ag — Bckope nocie «CoOBITHSD.

HeussectHo, Hackoabko [lnaTon npuykpacui HaiieHHbIe UM (DaKTbl, YTOOBI MPUIATH TUATOTY
JUTEpaTypHYIO GOPMY, — OH OBLIT yuuTEJIeM. APUCTOTEb, OJUH U3 €r0 YYCHUKOB, CUMTAN, YTO
[1naToH BeIyMaa 4acTh O ETUIIETCKOM Nanupyce ¢ onucanuemM ATinantuasl. OH yTBEpKAall, 4To
[Inaron, xenast co3AaTh yOeIUTENbHYIO HA3UJATEIbHYI0 HCTOPHUIO, XOTE MPOUIUTIOCTPUPOBATH
NOTPYKEHHE MO BOAY ATIaHTUABl KaK HaKa3aHUE 3a IUIOXO€ YyIpaBJIeHUE CTpaHOW. MBI He
MOXeEM OBITh yBEpEHBbl B MO/UIMHHOCTH HUCTO4YHMKA Ilmatona, xotst Kpanrtop, rpedeckuit
KoMMeHTaTtop pabot [lnarona, yTBepkaan, 4yTo OH coBepHIMJ Moe3aky B Erumer, rae Buaen
JPEBHME MMHCbMEHA, OATBEPKAABIINE UCTOPUIO ATIAHTUIBL.

B ananoruunoit ucropuu u3 paiiona Kapudckoro mopst kyounckuit reonor Manyaibs Utyppanzae
B uHTepBbIO «National Geographic» B mae 2002 roma ckazaji, 4TO YCTHBIC MpEIaHUS Mausl U
KOpeHHBIX TieMeH IOkataHa oONMCHIBAIOT OOJBIION OCTPOB, AHAJIOTMYHBIA ATIaHTHIE.
CornacHO 3TUM JIeT€HAaM, OCTPOB MCYe€3 B BOJHAX BMECTE C HMX MpeakamMHu. DTH HCTOPUHU
NOMEIIAI0T OCTPOB Ha YIIEANIMA MMOJX BOJXY KOHTHHEHTAJIBHBIA IIENb( BIOIb OCTPOBOB
Kapu6ckoro mopsi.

[IOJTHSABIINMCS YPOBEHb OKEAHA Y B3/IbIBUBILIMECS BOJIHBI

HukTo 10 cux mop He HaXOUJI HAYYHBIX CBHJIETENHCTB ONMcaHHOM [11aToHoOM HuBUIM3aALUU, HO
OeccriopHo, 4To 13 ThHICSY JieT Ha3an y Oepera B HEOOJBIIUX JEPEBHAX JKUJIO MHOTO TPYIIII
mojen. [laBaliTe mOCMOTPUM, YTO C HUMHU Ipou3ouuro. Hamu cBuaeTensCcTBa OTHOCUTEIBHO
«CoOBITHSI» MOTYT J1aTh MOPAa3UTENIbHOE U BIEYATISIONIEE 3PEIHILE TOrO, YTO UCIBITAIH JIIOAHU,
XKUBIIHE Ha Oepery ATIAHTHYECKOTO OkeaHa. /laBaliTe HayHeM HaIlle MyTEleCTBUE C TIyOuH
ATIaHTUKH; 3TO Ha3BaHUE BIIOJIHE MOIJIO IPOU30MTH OT Ha3BaHUs ATIAHTUABL.

HECTABWJIbHBIE KOHTUHEHTAJIbHBIE HIEJIb®bI

Kak HmM ykaceH ObUT Tpajg OOJIOMKOB OT THMTAaHTCKOM B3PBIBAIOIICHCS TBUICBOW KOMETHI, 3TO
OBUIO UMb TpENABEpUE TOTO OEACTBHUS, KOTOpPOE IMOCIEAOBalo 3a HHUM. B TOmBI,
npeaAmCCTBOBABIINEC CTOJIKHOBCHUIO, JICAHUKOBBIC PCKHU HAKOIINMJIIM TOHHBI OCAAKOB Ha ITOJIOTHUX
KOHTHHEHTAJBHBIX IIenb(ax y OeperoB BceX KOHTHHEHTOB, YTO CHAENAN0 IMOIBOJHBIE CKajbl
HecTabunpHBIMU. [locne Toro, kak Haa 3emiieill B3opBajach MbUIe-JessHas KoMeTa (Co3/aBiias
«3anuBbl KaponuHel»), BBIOpOCHL, 0€3 COMHEHUS, AOCTUIIU U ATnantuku. Eciaum 310 Tak, TO
OBICTPO JIETSIIHE JICASTHbIE 0OJIOMKH MPU CONMPUKOCHOBEHUH C BOJION JOJDKHBI OBLIM MPHUBECTHU K
KOJIOCCAJIBHBIM B3pbIBaM, KaK OT TJIyOMHHBIX O0MO; 3TO MMEIIO yKacHbIE MOCIEICTBUS IS BCei
pBIOBI TOOM30CcTH. HO BO3HHKITO eme OombIee OCTBUE: OTPOMHEIE YIapHBIC BOJTHBI MPUBEIH
OBI K OOPYIIICHUIO TIOJIBOJTHBIX TOP, M 3TO — K COPOCY OCAJKOB (3/1€Ch U Jajiee UMEIOTCS B BUIY
OIOJI3HU 0CaZOYHBIX nopod. — Pen.).



OTta MecTa HPOTSHYJIUCH BIOJb CTEHBI aTaHTHYecKoro menbda mpumepHo Ha 300 mMwib ot
Bupruauu no FOxxnoit Kaponunbl. bbiio Tpu TIaBHBIX MecTa clBUTa: y Mbica @rap — camblil
6onboit, — y Meica Jlykayt u mbica bimak-1llemt, Touno natupoBath 3T cOpPOCH TPYIHO, HO
Mbcnuna (2004) mO70KWI, YTO PaAMOYTIEPOIHBIE TECTHI MOKA3bIBAIOT: JBA CAMBIX OOJBIINX
cOpoca mpou3ouIu npuMepHo 17—16 Thicsd NeT Ha3ajd, XOTS OHU MOTYT OTHOCHTCS M K 12
ThICSIYaM JIET Ha3aJ. DTOT AMAINA30H AaT MPUMEPHO COOTBETCTBYET BpeMeHU «COOBITHSY.

Cno’xHO TOYYBCTBOBATh O'POMHBIN MacIITad 3TUX CABUTOB, TaK YTO €r0 MPUAETCS MPEACTABUTD
oOpa3no. Ecnu MBI BO3bMEM BeCh MECOK, OCAJKHM U KaMHHU C 3THX COpOCOB W TMEpeHeceM Ha
noBepxHocTh CeepHoil n KOxxnol KaponuwH, To ciioii cocTaBUT B TOJNIIMHY 0oJiee IBaIIATH
OAHOI'0 (byTa, 3TO0 AJOCTAaTO4HO, ‘ITOGBI 34ChIlIaTh BCC JOMa B 3TUX IOTATAX, KPOMC CaMBIX
BBICOKHX.

KACKA/ OTHOBPEMEHHLIX CbPOCOB

Tpu copoca Brons CeBepHoit u KOxxHoi Kaponun Obutn He eauHCTBeHHBIMU; MbaciuH (2004)
ONHUCaJl JAEBATHAALATh THIATEIbHO M3YYEHHBIX KPYINHBIX COpPOCOB, KOTOpPBIE MPOU3OILIH
npuMepHO BO BpeMsi 40— 9 Thicsay jeT Hazaj. Y AWBUTENBHO, HO TPUHAALATH U3 JIEBATHAALATH
cOpOCOB, BKJIIOYAsl TPU U3 CAMBIX OOJIBLIMX YETBIPEX, IPOU3OLLIA B CPAaBHUTEIBHO HEOOIBIION
nepuosi «Coobrtust» 16—12 ThICSY JeT Ha3ald, Kak 3To BUAHO Ha wiul. 33.3. Tpu u3 npyrux mectu
IPOM30LUIN MPUMEPHO 34 THICSUM JIET Ha3ajd, BO BpPEeMs IpPHJIETa CBEPXCKOPOCTHBIX YaCTHII,
NPOHMKINIKX B HAIIM OMBHU MaMOHTOB.
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Wnn. 33.3. [IBa riaBHBIX KJacTepa MacCHUBHBIX cOpocoB, oquH 13—18 Teicsu et Hazan, BTOPOH — MpUMEpHO 36 ThICSY JIeT Ha3ad, — BpeMs,

KOrJia OMBHH MaMOHTOB IOJBEprIIKCh OoMOapaupoBke. Mcrounuk nanubix: Macius (2004)

Camprii  Oonpmioit u3BecTHBIH cOpoc Toro Bpemenu, Croperra-1, mpowmsomen y Oeperon
Hopgerun. Uccnenosarenu marupyrot ero 35-30 Teicau jer Ha3zaa. OH MOYTH COBHANAET C
IByMsi OonbIMU cOpocamu Oojiee OTCTOSAIIETO OT Hac BpeMeHU. Bcee Tpu cOpoca mormu



IIPOM30MTH BO BpeMs MepBOil ynapHOW BosiHBI 32 u 34 Thicsiun JieT Hazal. Kak Mbl BUzienu B
riaBe 22, B TO BpeMsl MEHSJIOCh MarHUTHOE T0JI€, U UCCIIEOBATENIH CBSA3AIU 3TO C JeHCTBHEM
yIapHOU BOJHBL. Pa3yMHO 3aKITIOYUTH, UTO YAapHAs BOJIHA MOTJIA CTaTh ITyCKOBBIM MEXaHU3MOM
U1 moABOAHBIX cOpocoB. Komoccanmbnbiii cOpoc Croperra-1 BwicBoOOamI 935 KyOMueckux
MHJTb 0cankoB (3 900 kM) — 0CTaTOYHO, YTOOBI MOKPHITE HOpBErnio mMpuMepHo TPULATHIO
tpems pyramu 3emun (10 MeTpoB).

Hamo o0co60 oTMETHUTh ONMH BakKHBIM MOMEHT. JlaHHBIE OTHOCHTEIBHO TATUPOBKH COPOCOB
HEMHOTOUMCIICHHBI, IOCKOJIbKY MAaCCHUBHOE IMEpPEMEIIEHUE OCAJKOB HE IMO3BOJISIET OMPEICIIUTh
naThl TOYHO. MHOrma MOTPEemHOCTh COCTaBiseT ThICSYM JieT. PanuoyrieponHslii aHamu3
OTHOCHUTCS TOJBKO K JaTaM OTAENbHBIX 00pa3IioB, a He K caMmomy cOpocy. K mpumepy, nata ans
00JIOMKa KOpaJljla W3-T0J] COPOIIEHHOTO CJIO0sI TOKAa3bIBA€T, UYTO TMEpea cOpocoOM KOopaylia ObLT
xuB. OHAKO HET crocoba y3HaTh, ObUI JIM KOPAJUT )KUB B TOT MOMEHT, KOT1a IpoU301Ien cOpoc,
WIHM K€ THICSUbIO TOAaMM paHblie. Bor moyemy cyimiecTByeT Oosbllias HEONPEIEICHHOCTh B
3TOM BOIIPOCE.

Ha wnnn. 33.4 mb1 n300pa3uim Ha rpaduke BO3MOXKHBIE J1aThl BMECTE C IOJIOCAMU pa3zdpoca JaT,
COIVIaCHO JaHHBIM MpiciuHa M ero koijuier. I'ie morpemHocTs Oblila HEM3BECTHA, MBI B3SJIH
pa3bpoc mioc-MuHyC 2 ThIcs4M JieT. I'paduk mokaswiBaeT, 4yTO TPUHAAIATH COPOCOB MOTJIH
MIPOU30UTH MEXIY MPUOBITHEM YAapHON BOJHBI 16 THICSY JIET Ha3aJ U KOHIIOM CTOJKHOBEHHS C
KOMETOM I'/ie-TO M03Xke 12 ThIcsY JIeT Ha3al.
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Wnn. 33.4. Tpunaanath GOIbLIMX MOABOTHBEIX COpOCOB. J[aTHpOBKA HETOYHAS, U BO3MOXKHBIH pa3dpoc JaT yka3aH MOJIOCaMH, HO BCe COPOCHI

MOTJIM IIPOU30UTH BO BPEMsI yJIaPHOM BOJIHBI M CTOJIKHOBEHUs Mex 1y 13 u 16 Thicsu net Hazan. Mcrounuk gat: Macnus u ap. (2004)

Bonee Toro, Gosblias yacTb MMOJIOC HEOTIPEIEIIEHHOCTH POXOIUT uepe3 Bpemst 12—14 Teicsd et
Ha3aj; OousblIasi 4acTh COPOCOB MOTJIa MPOM3OUTH TOYHO B ATO BpeMs. DTO BaXKHOE HOBOE
JIONIOJTHEHWE K Hamel Teopuu. JlaBaiite moasenem utor. MccnenoBarenu, KOTOPbIE U3ydalld 3TH
MacCHUBHBIE COpOCHI, HE3aBUCHUMO JpYr OT Jpyra 00O3Ha4MiIu 00JacTh JaT, KOTOpas [aeT
BO3MOXHOCTb CJI€/IaTh BBIBOA: KaXKJbIH M3 3THX HOJBOJHBIX COPOCOB MOT IPOU30MTH TOYHO B
JIEHb CTOJIKHOBEHMSI B 3II0XY KJIOBUC.



YIAAPHBIE BOJIHBI BOKPYT" ATJIAHTUKHU

Ha nm. 33.5 moka3aHo pa3MelieHne BOCBMH TJIaBHBIX COpPOCOB B ATIIAHTHYECKOM OacceiiHe.
Tpu paccMOTpEeHHBIX BHIIIE cOpoca pacmojaraauchk y OeperoB Kaponuubel 1 0003Ha4YeHBI MO
HOMepoM 1, Tpu — y G6eperoB Adpuxu u EBponsl 1 0003Ha4eHbI HOMEPOM 2, a TIOCJIETHHE /1Ba
MIPOM30IILIH y YCThs AMa30oHKU B FOxHOM AMepuke 1 0003HauYe€HbI HOMEPOM 3.

Slides and Mega-Tsunamis
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Wnn. 33.5 Ilpenmonaraemasi HaMH MOCJIEIOBATEIbHOCTh COOBITHH, CBS3aHHBIX ¢ IyHamu. CHayajga NMPOU30LUTH cOpocHl 1, BBI3BaB LyHAaMH,

KOTOpPBIC IPUBEIIN K C6pOCZiM 2. Bce 3TO, BO3MOXKHO, CIIYYHJIOCH 32 ABAALIATh YETHIPE Yaca.

Cxkopee Bcero, cOpocel y OeperoB KaposuHbl ObUTM MEpPBBIMU, MOCKOJBKY OHU OBUTH OJIMIKE
BCEro K Mecty croilkHoBeHuid. Korma mpowmsomien cOpoc, OrpoMHOE KOJMYECTBO BEIIECTBA
JIBUHYJIOCH BHHU3 IO TOABOJHBIM YTECaM CO CKOPOCTBIO €aMOro OBICTPOXOJHOTO KaTepa,
nopoxxaass MHOI'OYUCIICHHBIC IIyHAMH. Ot OrPOMHBIC NMPUJIMBHLIC BOJIHBI ABUHYJIHUCH 4YCPC3
ATIaHTUKY CO CKOpOCThIO mpuMepHO 400 Mutb B 4ac, 4To0bI 00pymuThes Ha Adpuky u EBpony
U BBI3BATh 37I€Ch TpHU cOpoca

BEJICTBUA B A®PUKE U EBPOIIE

Bopn u it (2001), m3yuaBmme oOAWH W3 BOCHMH TJaBHBIX cOpocoB — y Kanapckux
OCTPOBOB, — OOHAPYKUJIH, YTO BO3HUK OOJBIIION Pa3ioM Ha CEBEPO-3alagHON CTOPOHE ITOTO
BYJIKAHMYECKOTO OCTPOBA, OTUEro OOJIOMKM KacKaJoM JIETJIM Ha MPOTSKEHHH MOYTH COpOKa
MWIb 1o AHY ATiaHTukd. ITo oneHkaM 3THX ABYX YYEHBIX, cpa3y IOCJIE pa3joMa BO3HUKIIU
MHOTOYHUCIICHHBIE BOJHBI BhicoTOl B 3000 (hyToB — Oo0jiee yem B JiBa pa3a BBIIIE, YEM CaMOe
BBICOKOE 3JaHHE.

Uepes ATIIaHTUKY CO CKOPOCTBIO PEaKTHBHOI'O CAMOJIETA, BOJHBI HanpaBuiauch kK CeBepHOU U
IOxuHoit Amepuke. Ha cBoemM IyTH OHM TEpSIJIM SHEPTUIO U CTAaHOBUJIMCH MEHBIIIE, OJIHAKO, IO
pacueram bapna u [[ps1, Ko BpeMeHH, KOTJja OHM JOCTUIIIN obepexbs CeBepHO AMEpUKH, X
BBICOTA COCTaBJIsLIa IPUMEPHO TpUALATh TpU ¢pyTa (10 MeTpoB), a Te BOIHBI, KOTOPBIE JOCTUIIIH
OxHo# Amepuku, 6bu1H Oosiee BocbMuaecATH (HyToB (26 METPOB) OT OCHOBAHUS 710 MIEHHUCTOTO
rpeOHs.



OOpyHmIMBIIUCH HA MEKOBOAHBIN MIENb(, ’TH THTAHTCKHUE BOJIHBI MOTJIA «BBIPACTU» B TPU pa3a
M3-3a mpoliecca, Ha3piBaeMoro «Hakat». B CeBepHoll AMEpUKE — 3TO CMEPTOHOCHBIE BOJIHBI J10
100 MeTpoB BBICOTOI, OOpYIIMBAIONINECS HA HU3MEHHOCTH TI0 BCeMY MOOEpEeKbI0 ATIIaHTHKH.
Camoe xypaiiee — HUKTO HE BUIUT, KaK OHM MpHOIMKaroTcs. BoaHBI BHE3aMHO MOJIHUMAIOTCS
U3 OKeaHa, YTOOBl OOPYIIUTHCS Ha OEPErOBYIO IMHUIO, CMETast BCE Ha CBOEM ITyTH.

CAMOE IUIOXOE IMTPUXOJUT ITOCJIEJHUM

Cornacno onienkam Bapna u [[ps, Bonnsl, goias ao KOxxHolt AMepukH, BHE3AITHO BO3POCIHU 10
240 dyroB u Ooisee, Tociie 4ero OOPYIIMIMCh Ha HU3KHE Oepera KOHTHHEHTA. | MraHTCKue
BOJIHBI MOTJIM MPOHUKHYTh Ha COTHU MUJIb B TTyOb MaTepHKa HO BECbMa POBHOW MECTHOCTH;
OTIpeIeNIEHHO OHU MEPENOTHUIN AMa30HKY.

OrpomMHble BOJNHBI, oOpymuBHIMecs Ha Oeper HOxHONW AMEpHKH, CTaaM NPUYMHON CaMbIX
Oonpmux cOpocoB. Ha THO okeaHa conumM OCajaku, KOTopbie MOKpbutn O0ojee 7000 KBampaTHBIX
MIJIb OKEAHCKOT0 JHa — 3TO IUIOLIA/b, OOJbIIE TOH, KOTOPYIO 3aHUMaeT mTaT KOHHEKTUKYT.
Ecnu ™Mbl pacnpenenuMm Bce 3TH ocaiku 1o ToBepxHOcTH FOHOW AMEpHKH, OHH MOTYT
HOKPBITh BECh KOHTHHEHT CJIOEM B BOCEMb JIIOWMOB BBHICOTOM.

IlyHamMu, NpUYMHOW KOTOPBIX CTadd cOpOCHl B pailoHe AMa30HKH, MOTJH OBITh CaMbIMH
MOIIIHBIMU W3 BceX. OHU MPOKATHIIMCH BIOJBL OeperoBoit simauM EBponbl, Adpuku u CeBepHoii
AMepHKHU B TpPETUH pa3 MEHEe 4eM 3a JIBaJlaTh 4EThIpe yaca. TOJBKO OJHO M3 3TUX I[yHaMU
npuHECIo0 Obl KoJoccajdbHble O€ACTBUSI — a KOHTHUHEHTHl MEPEeKUIM TpH MOJO0OHBIX
YyJJOBUILHBIX BOJIHBI.

KACKAJI BEJTUKUX LTYHAMA

Jaxe mocne cOpoca OocaZKkoB M IMpPOXOjAa ILyHaMu 4Yepe3 ATIAHTHKY BCE HE 3aKOHUYMIIOCH.
IlyHaMu cOCTOST HEe M3 OJHOW BOJHBI, a U3 HECKOJBKHX; 3TH BOJHBI OTXOAAT OT Oepera, HO
OoTOM BO3BpamaroTcsa. IIockoibKy cOpOChl 0CagKOB KakK Obl MOCIIEAOBATENIBHO «BKIIIOYAIIN
JpyT Apyra, OrpOMHBIE BOJHBI C IIYMOM XOJIWJIM TyJa M OOpaTHO Mo ATJIAHTHUKE BECh JIEHB, a
MOKET, U fosbme. CBUAETEIbCTBA TOBOPAT, YTO OTPOMHBIE BOJIHBI OIYCTOLIWIM M 3aTOINWIN
1eNIble pailoHbl, KOTOPBIE HBIHE HAXOAATCS MOJ Boaoil. OOmmid paifloH pa3pylieHuid MOT OBbITh
couzmepuM co Bceit CeBepHON AMEPUKOM.

BOIIPOC: Ectb siBHBIE CBUIETEILCTBA COPOCOB 0CanKOB. ECTh M Kakue-mnO0 CBHIETEIHCTBA
pa3pyleHuil, BBI3BaHHBIX IIyHAMH?

B otnnuune ot cOpocoB, IyHaMH OCTABMJIM MHOTO MEHbIIE CBUICTENbCTB, U OOJbINAs MX YacTh
HbIHE HAaXOAUTCS TIyOOKO B okeaHe. [IpuumHON 3TOro sBiIsS€TCS TO, YTO YPOBEHb OKEaHa
nogHsuicss 6onee ueM Ha 400 ¢yToB ¢ KOHIA JieIHUKOBOro mepuona. Jlaxe camble Ooiblive
BOJIHBI, OOpyImHBIIHECs Ha 3emito, Obutn MeHee 400 ¢yToB BeicOTOH. MMes MakCHMaIbHYIO
BeicoTy 100 ¢yTOB, OHM HE JOCTUTAIM KaKOW-TMOO 3eMIIM, HaXOAALIeHCs HbIHE HAaJ] YPOBHEM
MOpsi, XOTSI OHU MOTJIM OIYCTOUIMTh HEKOTOPbIE PaiOHBI, KOTOPBIE CETOHS HaXOSATCS HIDKE.

Ecte o00pasipl, B3sTble Baoib mnpuOepexHoro menbpa CeBepHOl AMeEpHKH, Kak H
obuapyxenusie ®yrropnoM u OcruroMm (2004) y Geperos Jlonr-Ajinenna, mrar Horo-Mopk, a
TakXke 00paslibl U3 OCaJKOB HbIHE MOA3eMHOM peku ['yn3oH. MccnemoBaTenu HaILIM TOJCThIE
OTJIOKEHUSI BIOJb IIenb(a, KOTOpPhIE, KAK OHM CUHUTAIOT, MOIJIM OBITH OTJIONKEHHUSIMH IOCIIE
HABOJIHEHHUS; OHU IPU3HAIOT, YTO OTJIOKEHHMS MOIJVIO BbI3BaThb M ILYHAMH. OTH OTJIOKEHUS
JNATUPYIOTCS KOHIIOM JIETHUKOBOTO Tiepruoaa — 16—12 Teicsay net Ha3zaa. bioku, oTopBaHHBIE OT
CYIIECTBYIOIIUX OCAIKOB, OBUIM CTOJIb BEJIHKH, YTO aBTOPHI MPHUILIH K 3aKIIOYCHUIO: TOJBKO



OueHb OOJIBbIINE BOJHBIC MOTOKH, TaKUE, KaK IIyHAMH, MOTJIHM UX MepeABHHYTh. O3amauycHHBIC
HaxO0JIKOW, OHM TMPUILIM K 3aKJIIOYCHHIO, YTO 9Ta TMOJBH)KKAa MOTJa OBITh BBI3BAHO BTOPBIM
IlyHaMH, MOCIEAOBABIIMM 32 MEPBbIM Yepe3 O4eHb KOPOTKOE BpeMs. MBI mpejrnonaraeM, 4to
MMEHHO 3TO M TPOM30ILIO0, KOTJa ITyHaMH, OTPa)kasich OT OEperoB, «IyTEIIeCTBOBAJIO» IO
ATaHTHKE.

Bbl noMHUTE 0 pacckazaHHBIX B 32 TaBe CUIIBHBIX MOBPEXICHUSAX pH(OB, KOTOpbie DariipOeHKC
Hamen y OeperoB bapGamoca? Jlata 3THX TOBPEXIEHUN TOJHOCTBIO COOTBETCTBYET JaTaM
NOSABICHHUS IIYHaMH. DTO 3acTaBisIeT MPEANOJI0XKHUTh, YTO MMEHHO OTPOMHBIC BOJIHBI OBUIH
IPUYMHON MOBPEXKIECHUS U Pa3pyLICHUs BceX PU(POB, YHOMSHYTHIX B 3TOM UCCIIEIOBAHUM.

BbBIGPOCBI METAHA

Ectb omHa ocoOeHHO HeoObYHast CBsI3b MOJABOJIHBIX cOpocoB ¢ «CoObiTuem». Paiion
BO3HUKHOBEHUS «3anuBOB KaposimHbD» OT BEIOPOCOB MOCHE yAapa KOMEThI BKIIOYaN B ce0s1 MbIC
®sap — wmecrto, rae mpousomen cOpoc ocaakoB. Tak CIydyusaoch, YTO, YTO MMEHHO 37eCh
pacrioaraeTcs KpyIHeWIee TMOABOJAHOE MecTopokiaeHue wMeraHa (wwr 33.6). Meran
IpEeCTaBIsieT COOON JIErKO BOCIUIAMEHSIONIMICS Ta3, KOTOPBIA MpHU MOMaJaHHH B aTMocdepy
BBI3BIBACT SIBJICHUE MapHUKOBOro »dexra Ilog Bomoi ras cymecTByeT B 3amep3lieM BUJE,
M3BECTHOM KaK MApaT METaHa WIH KJIaTpar.

MNORTH CARDL

1 CEBEFHAS KAPOAHHA § KOHTHHEHTAABHBI LUEABD
1 «3AAMBB KAPOAUIIBY & CEPOC Y MBICA @3AP

| DAOPHAA 7 THAPAT METAHA

4 AMOPAT UL

M. 33.6. Camoe 6osbIiioe mosie TruapaTta ME€TaHa pa3sMeIIacTCs KaK Pa3 HaAIIpOTUB MECTa, TAC «3aJIMBOB KapOJ'II/IHLI» 0oJIbIIIE BCETO. KpOMe TOTO,

OrpoMHBIii cOpoc Mbica DaMp JISKUT NPSIMO HAMPOTHB ITOr0 MecTopoXkaAeHuUs. Mctounuk: DH-Oy-Dit-Dii

Korna Mopckue pacteHus win pbiba moru0aroT, OHM MOTPYKAIOTCS Ha MOPCKOE JHO, TAE CO
BpEMEHEM UX TIOKpBIBAIOT ocagku. Korga opraHuka pacmagaercs, oOpa3zyercs MeTaH,
3aMep3arolUil U3-3a OUY€Hb BBICOKOI'O IaBJICHUS U OYE€Hb HU3KUX TEMIIEpaTyp.

Jxum Kennert u komneru (2002) BeIcKa3any TMUIIOTE3Y, YTO KOT/Ia UMEIOT MECTO 3HAYUTEIIHHBIC
MOJBOJIHBIE COpPOCHI, Takue, Kak cOpoc y mbica Daiip, oHM OCBOOOXKIAIOT MHUJUIMOHBI TOHH
METaHa B OKEaH W BO3JyX — O3TOr0 JOCTAaTOYHO, 4YTOOBI BBI3BATh OLIYTUMBIH 3PexT



rio0anbHOro notersieHus. [Ipu BHe3anmHOM BBIOpOCE METaH MOT BBI3BaTh MOKaphl U TOPETh Ha
MPOTSKEHUH MECSIEeB WK JIeT. [lpyrue ydeHble BO3pa)aroT, 4YTO BEIOPOC MeTaHa He MpUBeEN Obl
HU K KaKUM CEPbE3HBIM IOCIEAICTBUSAM, HO B OOJIBIICH YaCTH UCCIICAOBAHUH J1€1al0TCsl OTIBITKH
HalTH CBA3b MEXIY BhIOpOCAaMH MeTaHa M NoTerieHueM. Eciu 3Ta cBsi3b €cTh, TO Mbl CHOBA
umeeM nocieacTBust «CoOBITHSY.

BBIKJTFOUEHUE «OKEAHCKOI'O KOHBEHEPA»

EcTh eme ogHa HeoXXuAaHHAs CBSI3b MEXAY cOpocaMH M KIMMAaTHYECKUMH M3MEHEHUSIMH —
yepe3 OTPOMHBIE MOJBOJHBIE TEUEHUS, KOTOpbIE, MOJOOHO KOHBEWepy, MOTAHYIUCH O BCEMY
mupy. OgHOH W3 dYacTel 3TOro «OKEaHCKOro KoHBeiepay saBmsercs [ombpctpum. Bua
«KOHBeEHMepay, UIYIIEro Yyepe3 BClo ATIAHTHUKY, MokazaH Ha wil. 33.7. «KoHBeliep» nepecekaer
BCE BOCEMb COPOCOB, YIOMSHYTBIX HAMH BBIIIE, TAK YTO KOT/1a COPOCHI HUMENN MECTO, OHU MOTJIN
HEIOCPEICTBEHHO MOBJIUATH HA HETO.
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Wnn. 33.7. IletneobOpa3Hble IMONOCH «OKEAHCKOTO KOHBEHepa» MPOXOIAT MpPsSMO depe3 ITaBHBIE MecTa COPOCOB, YKAa3aHHBIX CTPEIKaMH.

Hctounuk: OH-Oy-Oi-Oit

MoeT BO3HMKHYTh HEIOYMEHHBIH BONPOC KaK MECTHBIM cOpPOC OCaJKOB MOKET MOBIUATH Ha
TUTAaHTCKUN «OKEaHCKUH KoHBeiep», mpotsHyBmwmiics Ha 10 000 Mmuinb? UToOBI MOHATH 3TO,
HaJ0 MpOJENaTh HECIOXKHbIE MaTeMaTudeckue BbluucieHus, bpokep (1997) naer cnenyromue
mudpel: CKOPOCTh TEeUEHMsI «KOHBeiepa» paBHa mpumepHo 00,0036 kyOuWyeckux METpPOB B
cexynay (0,015 kvm*/c). Terepb cpaBHUTE 3TO ¢ CAaMBIM OOJBIIUM COPOCOM Y YCThs AMAa30HKHU B
HOxHol Amepuke, uIsi KOTOpOW, OCHOBBIBASICh HAa MaHHBIX sl cOpoca Ilaiimepa (1997), mo
HAIllUM OIICHKaM, CKOPOCTh IOTOKa COCTaBIsUIa MPUMEPHO 3,3 KyOMUYECKHUX MeTpa B CEKYHIY
(13,7 xM® /c). Y AMBUTETHHO, HO BCErO OAMH COPOC MMEET CKOPOCTh MOTOKA MpuMepHO B 1000
pa3 Ooublile, 4eM «KOHBEWep», a Bce BoceMb cOpocoB Moriu uMeTh moTok B 3000 pa3 Gombiie.
Cronpb 60nbilve 00beMbI 0CAIKOB, IEpECceKaronIe MyTh «KOHBEHepay, ONPEeI€HHO MOTIIH €ro
«tepepesarby. K mpumepy, bpykep u apyrue yueHbsie 00HapyKUIIH, 9YTO B TIPOILIOM «KOHBEHEP»
BHE3AIIHO WM3MEHMJI CBOE HANpaBlieHHWE, YTO MPHUBEJIO K PE3KUM H3MEHEHMsM Kiumara. He
IPOM30IILIO JIM HeYTO 1Mog00Hoe 13 ThICcAY JIeT Ha3al, KOrjaa ThICAYM KyOM4eCKUX MUJIb OBICTPO
JBUKYIINXCS OCAJIKOB MEPECEKIIN MYTh «KOHBeiepa»? MbI 1ymaem, 4TO UMEHHO TakK U ObLIO.

BBDKHMBIIHME: IOPOKH

Ecnu mogoOHBIE OrpoMHBIE IIyHAMH JEUCTBUTEIBHO UMEIH MECTO, TO JOJDKHBI ObUIM OBITh U
cBuaerenu 3Toro. OIuH MoKOOHBIN paccka3 COXpaHUIICS Y MNIEMEHHU I0POK, KUBYILETO Ha Oepery
Tuxoro okeaHa, a 3TO 3aCTaBJIIET AyMaTh, YTO I[yHaMHW HE OTPAHUYUMBAINCH ATIIAHTUKOW, a



JouuTy ¥ 10 TUXOro okeaHa. Jta HCTOPUS TOUHO 0€3 allJIeropuil ONMKMCHIBAET MaieHue HEOECHOTO
Tela B OKeaH. B Hel roBoputcs, 4To Korjaa «HeOecay yIaid, BOJIHBI BBICOTOM C TOPY C PEBOM
IPOHECIHCH M0 3eMJie, OTYETO MOTUOII0 MHOTO JIIOJICH.

Jlenb nageHus Hebec

Opnaxael HeOeca ynamu. OHM OOpYHIMIIMCH B OKEaH, BBI3BAB IMOSBICHUE OTPOMHBIX BajoB,
KOTOpPBIE TPOHUKIINA TAJIEKO BHYTPh 3EMJIU. DTO MPOU30IILIO CTOJIb BHE3AIMHO, YTO OKA3aJ10Ch JJIsI
JIIOJIEH ITOJTHOM HEOKUIAHHOCTBIO.

Tonpko ABEe Mapsl BOBpeMsi IOCMOTPENH Ha MOpE, YTOOBI YBHJETh MPHOIMKECHHE TUTAHTCKUX
BOJH. OHU TPBITHYIM B JIEPEBSHHYIO JOAKY. [l0MHSABIINCE BBICOKO B BO3AYX Ha IMEHALIEMCS
rpeOHe BOJIHBI, OHU JyMaJld, YTO OYIIYIONTHE BOJHBI 3axJecTHYT uX. Ho oHM O0posuch 3a CBOIO
KHU3Hb U HAIPABUWJIUCH K Oepery oT OyIIYIOIUX BOJIH.

Uepes kakoe-TO BpeMsl OHM NPUYAININ K BEPLIMHE IOPbl U YBUAEIH, YTO IIOYTU BCE YTOHYIIO.
[Tocne Toro xak Boja cTaja CHajaaTh, 3TH JABE Mapbl OTBAXWINCH BBIUTH U3 JIOAKH, U UX JIETH
CTaJIU IJIEMEHEM OPOK.

[lepeckazano no bemny, 1992.

UTO [IOKA3BIBAIOT CBUJAETEJIbCTBA

Muz1 BUACIIN CBUACTEIBCTBA, YTO CTOJIKHOBCHUEC C HeOECHBIM TeaoM 13 ThICSY JIeT Hasajg ImpuBeiia
K ITOCIA€O0BAaTCIbHOCTHU CO6I>ITHI>1, KOTOPEIC, 1O BCEH BUIUMOCTH:

* Cranu npuYuHOH psifa MOJBOIHBIX cOpOocoB y 6eperoB Amepuku, Adppuku u EBporbl.

* BeicBoOOMIMIIM M3 MOA3EMHBIX MECTOPOXKICHHMH Kiarpara 3amackl MeTaHa — rasa,
MOPOXK/IAOLIETO MAPHUKOBBIN 2PPEKT.

* OCTaHOBWJIM WJIM NTEpEHANPABUIN MOLTHBIN «OKEAHCKUH KOHBEHEp» B ATIIAaHTUYECKOM OKEaHE.
* HanosHAIIM OKeaH XOJIOHOM CBEKEU BOJOM.

Bce 3710 mpuBeno K BO3BpALICHHIO KIMMAaTHYECKUX YCIOBHUM JIETHUKOBOTO MEPHOJA BO BpeMs
«MOJIOJIOTO JIpHaca.

34. AnmMa3sel ¢ HEDOA

Teneps naBaiiTe HOCMOTPUM Ha camble yOenuTeNbHbIe CBUAETENHCTBA «COOBITHSY.
CBUJIETEJILCTBO O CTOJIKHOBEHUM HOMEP 1: UPHI1IA

Korna Obuia ycTaHoBiIeHa CBS3b MEXKAY CTOJKHOBEHHEM C METEOPUTOM U HCUE3HOBEHUEM
JMHO3aBPOB 65 MUJUTMOHOB JIET Ha3aj, KPUTHUECKUM (aKTOPOM OBUIO COJCpKAHUE WPUIUS.
OTOT 3JIEMEHT KpailHE PeIOK Ha MOBEPXHOCTH 3€MJIM, HO €ro OY€Hb MHOTO B METEOpHUTaX M
YacTUIIAX KOCMMYECKOHM IbUIM, XOTS HUKTO HE 3HAET, HACKOJIbKO MHOIO €r0 COAEPKHUTCI B
koMeTrax. ['eomor bantep AnBapec m ero oren, Jaypear HoOGemeBckoi mpemuu ¢usuk Jlyn
AnBapec, y3Hanu B 1980 romy mpo cCBsi3b MpPHAHA CO CTOJKHOBEHHEM C KOMETOH, Koraa
OOHapyXWIH CYIIECTBEHHO TMOBBIIICHHBIE YPOBHU HPHUAMS B CJIO€ OCAJKOB, JI€XKalleM
HEIOCPEACTBEHHO HAJ CIIOEM C BBIMEPIIMMH AuHO3aBpaMu. [loHauany oHM He 3Haiu, Ine



pacroyio)keH Kparep, HO 3TO ObUIO HEBAXHO — Yy HHUX OblJa TBUIb C HUPUIHEM,
CBUJCTEIBCTBYIOIIASA, YTO CTOJKHOBEHUE UMEJIO MeCTO. HEeCKONBKMMU rojaMu MO3Ke y4EHBIE B
KOHIIE KOHIIOB HAIllJIM MacCCUBHBIN KpaTep NoJ 3eMiel Ha nonyoctpoBe FOkaran B Mekcuke.

YUToOBl J0Ka3aTh CBSI3b CTOJKHOBEHHMSI C HEOCCHBIM TEJIOM C THOEIbI0 MAaMOHTOB, MBI
MPOCMOTPENIM Hay4YHYylO JuTepaTypy. Hac wuHTepecoBamo, Hamen Ju KTO-TUOO HWPHUAWM,
OTHOCSIIIHIACS KO BpeMeHH 13 ThIcsSY JieT Ha3aa. Mbl 0OHApYKUIIM OJJTHO HEeJJaBHEE MCCIIEI0BaHNE
I'pennanguu (GRIP), B koTopom ["abpuennu u ero komteru (2004) ucciemaoBany oOpasIikl Jibjaa.
AHanu3upys O4YeHb MaJ€HbKHE YaCTUIBI «METEOPHTHOTO JbIMa» — TOTO, YTO OCTajioCh OT
METEOPHUTOB, KOTOPHIE B30PBAIHCH BHICOKO B BO3IYXE, — YYCHBIC OOHAPYKUIN 3HAYUTEIHHOE
BO3PaCTaHME KOJIMYECTBA UPUAUS B KOHLIE «MoJo0ro Apuaca» (nut. 34.1). OHo ObUIO B ABa-TpU
paza Oombllie OOBIYHOIO, YTO YKa3blBaJIO JMOO HA TMaJCHUE 3HAYUTEIHHOTO KOJIMYECTBA
HEOOJIBIIUX METEOPUTOB, TINOO HA CTOJIKHOBEHHE C KPYITHBIM KOCMHYECKHUM TEJIOM.

TPEHAAHAMA (GRIP) — Mpuamwii
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Wnn.34.1. Ipumepro 13 Teicsiy NeT Hazan renuii-3 U UPUIMI UMENU OONbIIME MUKH KOHLEHTPALUH — caMble OONbIIHe 32 23 THICSYH JIET.

Jannble: no upuauto u3 Iabpuemu, 2004; no renuto u3 Mapkanronuo, 2001
CBUJIETEJILCTBO O CTOJIKHOBEHWU HOMEP 2: IT'EJINI-3

Elie oJlHUM «MapKepoM» CTOJKHOBEHHs ¢ HeOEeCHBIM TeloM sipsercs remuii-3 (*He), koTopbit
PEIOK Ha Halled IJIaHeTe, B OTJIMYKUE OT CBOEro pacHpoOCTPAHEHHOI'O Ha 3eMJI€ POJCTBEHHHKA,
renus-4 (*“He). Kaxaplii Tof MHUIUTHOHBI MHKPOMETEOPHTOB M YACTHI[ KOCMUYECKOW IIBLIH
BJIETAIOT B aTMocdepy 3emiH. BykBaibHO TOHHBI BelIeCTBa JOXKAEM CBHIILUIIOTCS Ha 3eMIIIO,
IIPUYEM YacTh €10 OTKJIAAbIBACTCS B MOJISPHBIX JIbJAX UM OKEAHHMYECKUX OcagKax. XUMHUYECKUN



COCTaB ITUX YAaCTHUIL 3a4aCTYyIO0 OYEHb CUJIIBHO OTJIMYAETCSA OT XMMHUYECKOI0 COCTaBa 3eMJIU, U 3TU
YacTULIBI OOBIYHO MMEIOT BBICOKHE YPOBHHM cojaepkaHus renus-3. OIHAKo BO BpeMs
CTOJIKHOBEHUS KOJIMUECTBO MPUOBIBAIOIIETO TeIHsI-3 MOXKET pe3KO MPUOaBUTHCS.

Bakep u ero momouauku (2001, 2004) o6HapY XU MECTO BO3MOXKHOT'O CTOJIKHOBEHUS, B 125
MUJIb JUaMeTpoM, okojo ABctpamuu. OHO ObUTO Ha3BaHO KpaTepoM bemy, u ero mosiBieHue
COBIAJAET MO BPEMEHU C MAaCCOBBIM BBIMUPAHUEM KUBOro 250 MUJUIMOHOB Ha3aj, B MEPMCKUM
nepuon. Torma wucuesno 90 mpoueHTOB KUBOro Ha 3emie. B ocagkax, OTHOCSIIMXCA K
BBEIMHPAHHUIO TIEPMCKOTO MEPUOJIa, ITa TPYIIA HCClIeAoBaTeel oOHaApYKUIa BBICOKHE YPOBHU
reiaus-3.

AHaOTHYHbBIE JaHHbIE OBUTH MOJydeHbl MapkantoHno u ero kojuieramu (2001), korma oHHM
UCCIIEIOBAJIN  OKEAHMYECKUE OCAaaKh M3 ApaOCKOro Mopsi W OOHapYXMJIM MOBBIIICEHHOE
cogepkanue He-3. ['pynma MapkaHTOHMO TIpunUia K BBIBOJY, YTO HUMEET [IeJI0 C
MEXIUTAHETHBIMU ThUIEBBIMUA YacTuliaMu — IDP. OquH U3 caMbix OONBIIUX MOIBEMOB 3a 23
TBICSTYM JIeT Tipom3orien 13,5 Teicad JeT Ha3adg — MOYTH TOYHO BO Bpems «CoOBITHS» (WML
34.1). BoaBIIMHCTBO HCCleAOBaTeNel yTBEP)KIAeT, YTO KOMETHI cozaepkaT Oonbie He-3, uem
METEOPHUTHI; 3TO MOATBEPXkAAET HAIIy MBICIb O TOM, YTO BTOpriieecs HeOECHOE TEeNO MOTJo
OBITh TBUICBOW KOMETOW. DT0 MOXKET TakKe O3HayaTh, 4YTO, YTO MACCOBOE BBIMHUPAHHE B
MEePMCKHI TIEpHOJl ObUIO BBI3BAHO AHAJIOTHYHOM KOMETOHM, KOTOpas MpHBENa K TOSBICHHUIO
Kparepa beny.

CBUIAETEJIbCTBO O CTOJIKHOBEHNHN HOMEP 3: CAJXKA OT IIOXAPA

YuraTenb, HaBEPHOE, IOMHUT, YTO B IJIaBe 3 MBI TOBOPWIJIM O PE3KOM YBEIIMYCHUU KOJIMYECTBA
JPEBECHOTO YISl HAa MECTe PacKkornok B Mappeil-CipuHrc, a Takke Ha IPYTruX MECTax PacKoroK
SMOXHM KJIOBUC W B «3anuBax KapomuHbl». [IpeBecHbIe yroib M caxka — KIACCHYECKHUE
«MapKEPbD» CTOJKHOBCHUSA, TAKIKC BUAHBI BO BPEMs NCHC3HOBCHUA JUHO3aBPOB, IMIPUYCM 30J1a HC
BBITJISIIAT MPOU3OLIEAINICH OT IPOCTOTO JiecHOTO moxapa Bonbax (1985-1990) onuckiBana 301y
BPEMEH MCUE3HOBEHUS TUHO3aBPOB, KaK «[I0X0XKHE Ha BUHOTPATHBIC TPO3/bs» KiacTepsl. OHA U
JpyTue UCCIeNOoBAaTeIN HAIUIA B JIECATKAX MECT 10 BCEMY MHUPY MOJOOHBIE KIAcTephl B CIIOE,
OTHOCAIICMCA KO BPCMCHH HMCYC3HOBCHUA NUHO3aBPOB. HpI/I‘IeM B ApYIrux CJI0sX, CBA3aHHBLIX C
MacCOBBIMH HCYE3HOBEHUSIMH >KHBOTHBIX, JTOTO YBEIUYEHHUS KOJIMYECTBAa 30JbI HET. ITO
TOBOPUT O TOM, UTO YCJIOBHA BOSHUKHOBCHUA U COXPAHCHHUA 60J'II>H_IOI‘O CJIOA 30J1bI KpaﬁHe pCaAKu
¥ MOTYT OBITh CBSI3aHBI TOJIBKO C OYE€HBb OOJIBIIIMM CTOJTKHOBEHUEM.

Bon6ax u Xon Kirycrepmen B 2006 romy cooOmmiy B JIMYHON Oecesie OJHOMY U3 aBTOPOB, YTO
HAIUTM TaKUe K€ KJIACTEPhl B BUJE «BUHOTPAJTHON JIO3BD» B «YEPHOM TOKpHIBAIE» B Mappeii-
Cnpunrc. OHM TUIAHUPYIOT CKOPO OIMYOJIMKOBATh 3Ty mMHGpopmaruio, 1 Kiyctepmen cooOmmmt
HaM, 4To Bonbax cuntaer 00beMbl 3076l «3HAUNTEIBHBIMIY. KilycTepMeH yka3bIBaeT, 4To 30J1a
B «J4EPHOM TIOKPHIBAJe» IMOYTH WACHTUYHA 30JIe W3 CJOS, OTHOCAIIETOCS KO BpEeMEHHU
WCUC3HOBCHHS JMHO3aBPOB, YTO MOJKPEIUISET HAIIM MPEICTABICHHUS O CHJIBHBIX IMOKapax Ha
3emiie BO BpeMsA HCUC3HOBCHHA MAMOHTOB. Mgr1 cornacunuch COTPpyAHUYATh C OSTHUMHU
UCCIICIOBATEIISIMH U TIPOBEPUTH COJICPIKAaHKE 30JIbI SMTOXH KJIIOBHC B MECTax packorok B EBporre.

CBUAETEJIbCTBO O CTOJIKHOBEHNHN HOMEP 4: I10OJIBIE IINTABAIOIIIUE COEPBI

B rmaBe 6 Mbl TOBOpUIIM O MOJBIX IUIaBAIOMIMX c(epax Ha MECTe PACcKONMOK OOHAapy:KEHHBIX
cynpyroB Yo60T. OHU OBLIH TOYTH BO BCEX MECTAX PACKOIIOK ATMOXH KJIOBHC, KPOME FOT0-3ama/ia
CTpaHbl; Mbl HAXOJIUM UX OKOJIO BcexX «3anuBoB Kaponunbi». Bo Bcex Mectax — o1 AnbOepTsl
1o ManuTtoObl, Muuurana u «3anuBoB KaponuwHbel» — colepikaHue MOJbIX chep uMeer spKo
BBIPQXEHHBIN UK TOJIBKO B CJIO€ SMOXHU KIJIOBHC.



K crnoBy, muk B konmuuecTtBe 3TuUX cdep B «3anmuBax KaponwHbD) — HaApsAIy ¢ MarHUTHBIMH
YaCTUIIAMHU, PATUOAKTUBHOCTBIO M JAPYTMMH MapKepaMu — SBIBICTCS CaMbIM yOeIUTEITbHBIM
CBHJICTEILCTBOM TOTO, UTO «3aJMBBI» CBSI3aHBI CO CTOJIKHOBeHUEM Purrc u ero xomuteru (2001)
NPUIUIA K 3aKJIIOYCHUIO: 4YTO JCCITKH «3aJMBOB» OKOJIO O3epa BakkamaB, ckopee Bcero,
oOpa3zoBanuchk B nepuosi 16—13 ThIcsY JeT Ha3aja, ¥ MUKU HA HAIIUX TpaguKax COOTBETCTBYIOT
ATOMY TMpeanoyioxkeHuto. Eciam Obl «3aIuBb» MOSABWINCH JABHO WM B JPYroe BpeMs, Tpaduku
HE BBITJISIETH ObI CTOJIb CXOXKUMHU.

Hamm nomomnuku u3 Yausepcutera CeBepHoil Apuzonsl, Ten banu (ymeammuii Ha NeHCUIO
ObIBIIMIA TJ1aBa oTxaena ’k3o0uonoruu B MccnenoBarenbckom mieHTpe Ditmc HACA) u Jlxum
Burtke, ompenenunu, 4yto 3TH cepsl colepKaT OYEHb OOJBIION MPOLEHT yriepoaa. ITo
HEOOBIYHO JJISI CBS3aHHBIX CO CTOJKHOBEHHEM OOBEKTOB, KOTOPHIE OOBIYHO MMEIOT HEMHOTO
yriaepona.

Tak uto 31U cdeprl co0oii mpeacTapisAtoT? Mbl HE 3HaeM BCEX OTBETOB, HO IS HAC SICHO, YTO
OHHM CBSI3aHBbI CO CTOJKHOBeHHEM. Hame uccieqoBanue 3TOro BOIpoca eme MpoAoKaeTes, HO
y)Ke celyac MOXKHO cJefaThb BBIBOJ, YTO IMOSIBIEHHE c(hep MOXKET OOBIACHATHCS JBYMS
OCHOBHBIMH NIPUYMHAMH.

[lepBasi: >TW MmApUKH MOTYT OBITH KOJOHHUAMHU BOJOPOCIEH, KOTOPBIE OCTUTIN OOJBIINX
pa3MepoB BO BpeMs IepuoJia B3PHIBHOIO POCTA, IMOCIEAOBABIIErO 3a CTOJIKHOBEHUEM. JlaTCKuit
reosior XsHceH (2004) ykaspIBaeT, 4TO HEKOTOpBIE MOJble cdepbl ObLIM HAaWICHBI B CIIOE,
JealleM cpa3dy Ha cjoe IMepuoJa BbIMUpaHMA AMHO3aBPOB, U UX CHOPMHUPOBAIM «BHJIBI
KaTacTpo(b» — BOJOPOCITH, KOTOPHIE pacUBEIM IOCIE BBIMUpaHUS Jpyrux BujaoB. OH
YTBEpP)KJAET, YTO aHAJIOTHMYHble cQepbl ObUIM HaMJeHbl IOCIE€ MacCOBOIO BBIMHUPAHUS B
nepMckuil nepuoj, 250 MMIUIMOHOB JIET Hazald. OTy Bepcuio nojaepxuBaroT Ten u Dxum,
KOTOPBIE MCIIOJIb30BAIM CKAHUPYIOIIUNA 3JIEKTPOHHBIH MUKPOCKON M OOHAPYXHIU CTPYKTYPY
SIBHO OMOJIOTMYECKOT0 MPOUCXOXKICHUS. PazMephl sueek o4eHb Malibl — OT ABYX 10 JBaJLATH
MHUKpPOH. JIJIsi CpaBHEHHMS: YEIOBEYECKUI BOJIOC Bcero mpuMepHo 100 MUKpPOH IUPUHOM.

Bropas Bepcus: Tenq m JkuMm Hanmuim HEKOTOpble cdepbl, KOTOPbIE HE BBITISAIAT Kak
Ouosnornyeckre 0ObEKThl. JTO 3aCTABISACT AyMaTh, YTO MOTJIM NPOUCXOAMTH JBa Tpouecca. J[Be
TPYIIBI CTOPOHHUKOB TEOPHH CTOJKHOBEeHUs, Tpynmna Xoddmana u komer (2005) u rpymma
Pocnepa u ero momourHukoB (2005), oOHapyxuiau cdepbl BOKPYI HETIIYOOKHMX KpaTepoB
nuamerpom 15—300 ¢yroB (or 5 mo 100 merpoB) B 1oro-octouHoi uactu baapum.
HccnenoBatenu He cooOMMIN BO3pacT chep, HO OHU HAIUIM KpaTep Ha BEPIIMHE JIAHUKOBOTO
TUJIJIA, YTO TOBOPUT O MaJIEHUU HEOECHBIX TeJl B KOHIIE JIETHUKOBOTO MEPHO/a WUJIH MOCIIE HETO.
OT0 03Hayaer, yTo c(epsl MOTYT OTHOCHTHCA KO BpeMeHH «COOBITHS» M CIYKUTh Kak Obl
«EBpOMEHCKUM CBUIETENIEM» KaTacTpopbl — €ClId TOJIBKO 3TH 4YacTHUIIbl HE BO3HUKIU B
pesynbrare Oonee OMU3KOTO K HaM IO BPEMEHH CTOJIKHOBEHHS C HEOECHBIM TeloM. brpura
OTMEUEHa IMOBBIILIEHHAS pEeaklds MarHUTOB BOKPYI KpaTepa — YBEIMYEHHOE COJep)KaHue
&KeJe3a, a IMEHHO 3TO Mbl OOHAPYKMJIM Ha MECTax PacKOIOK 3MOXH KIoBUC Bno6aBok ydeHble
HAIJTM YacTHIIbl KBaplia, OIUIaBJICHHbIE OT OYEHb BBICOKOW TeMIlepaTyphl, TOYHO TaK K€, Kak
ObUIM OTIJIABJICHBI YACTHIIBI KBapIa B OEIOM MECKEe OKOJIO «3aTuBOB KaponuHbi».

Ho camoe BaxkHOe, YTO ATH Yy4eHBIE cooOmuUiIn 00 OOHapyXeHHH cdep, «C TEHUCTOM,
MOYAIKOOOPa3HOM WM SIUEUCTON BHYTPEHHEH CTPYKTYypOW M pa3MepaMH sueeK B HECKOJIBKO
MUKpPOH. AHaJM3 XHMHYECKOTO COCTaBa BBIIBWJ OOJBIIOE COJEp)KaHUE yriepona». ITO
OTKCAHKE MOYTH UJCHTUYHO OMHUCAHUIO MOJBIX chep 3MOXU KIOBUC, OOHAPYKEHHBIX HA MECTE
packoriok Yoborta. Halinenueie wucciemoBaTeasiMu chepbl MOTIM HWMETh OWOJIOTHYECKOE
IPOMCXOXKACHUE, HO €CTh HECKOJIBKO (haKTOB, KOTOPbIE TOBOPAT O MPOTHUBOIIOIOXKHOM, U 3TO MBI
o0CcyauM aasblie.



CBUAETEJIBCTBO O CTOJIKHOBEHUUN HOMEP 5: MUKPOCKOITMYECKHUE AJIMA3bI

CaMbIM yIMBHUTEIBHBIM OBLIO OTKPBITHE E€BPOINEHCKUMH YUYEHBIMH aJMa30B B MOJBIX c(epax.
AJMa3bl UIMETU pa3Mep BCEro OT OAHOIO J0 MATH HAaHOMETPOB (MUJUIMAPAHBIX YacTel MeTpa).
[TomoOHBIE aMa3bl OUYEHb PEIKO HAXOAAT Ha 3emiie, HO OHM YacTO BCTPEUAIOTCS B METECOPHUTAX,
KOTOpBIE YHOCST ajMa3sbl MpOoub MOCIE UX POXKIEHUS BO BpPEMs B3pbIBa OTPOMHOr0 Oeioro
KapjiuKa C ero yriaepoaom, (moa OONbIIMM AABICHHEM U3 yriiepoia o0pa3yloTcs anMasbl. —
[Ipum. mepeB.). CymecTBoBaHHE OCOOCHHBIX 3B€37 OBUIO MpeACKa3aHO OYEeHb JIaBHO, HO
OTPOMHOE aJIMa3HOE PO MEePBOI Takoil 3Be3/bl ObUI0 0OHapykeHo B 2004 roxy acTpoHOMaMu
["apBapa-CMHUTCOHOBCKOTO HWHCTUTYTAa acTpodu3uku. Ha paccTosHMM TpPUMEpPHO MATHACCAT
CBETOBBIX JIET OT 3eMid B co3Be3auu KeHTaBpa HaXOIUTCS 3TOT OJWHOKHM T'HTaHTCKHMA
KPUCTAIZIMYECKUIM anMa3, W acTPOHOMBI OINpPEAETWIM, YTO OH 3BEHUT, KakK OrPOMHBIN
KPUCTAJJIMYECKUM KOJIOKOJI, JaBasi IOCTOSIHHBIE IyJbcallMu. JTa 3Be3fa umeeT Toibko 2500
MHIIb B IOIEpPEeYHNKe — MPUMEpHOE paccTosiHue ot Jloc-Aumkeneca no Hpro-Mopka, — dro
JIeNlaeT ATOT ajiMa3 CaMbIM OOJIBILIUM B HaIlIeH TajJaKTHKe.

ITockoIbKYy MHUKPOCKOMHMUYECKHE aiMa3bl 00pa3yloTCsi TOJBKO B INIyOMHAX MOJOOHBIX 3BE3,
BO3HHUKAET BOMPOC KaK OTHU monaiu B Kparepbl baBapuu? Ilo Bceil BUAMMOCTH, OHU TIPUIIETEIN
Ha KaKkOM-HHOyIb acTepou]e MM KOMETEe, WM K€ Ha oOJjaKke BelecTBa CBEPXHOBOHM, UTO
cBs3bIBaET UX ¢ «CoOBITHEM.

AnMa3bl MUKPOCKOIIMYECKHX pPa3MepoB ObLTH HE €IMHCTBEHHBIMH W3 TEX, YTO OOHAPYKUJIH
uccienoBarend. OHM Tak)Ke HAILIW MapooOpa3Hble 00pa30BaHUsS C CETYATON CTPYKTypou. Mx
Ha3Bamu (QymiepeHamMu (1o aHajgoruu ¢ (QymuepeHamu, H300peTeHHBIMH bakMuHCTEpOM
dynaepoM, aBTOPOM TeOAC3WUYECKOr0 KyIoJia, KOTOPHIM OHW HAllOMUHAIW). DTH CTPaHHbBIC
O00BEKTHI, KaK I0JIaraloT, OOpa3oBalMCh B TIIIyOMHE B3pBIBAIOIICIHCS 3Be3/bl, TaKOHW, Kak
cBepxHoBas. [logoGHbpIe 00pa3oBaHMs YacTO BCTPEUAIOTCS B METEOPHUTAX, HO KpailHe penko
ObIBatoT Ha 3emiie. MI3BECTHO, YTO OHM 00pa3ylOTCs CIy4ailHO, MPU BCIBIIIKE MOJHUUA WA —
peAKO — BHYTPHU MOTOKOB JiaBbl. Ha mpoOTsSKeHNH MHOTUX MWJUIHAPIOB JIET UCTOPUHU TOJBKO B
HEKOTOPBIX CIIOSIX BCTpevaroTcs (ynsepeHsl — U Oonblias 4acTh 3TUX CJIOEB CBSi3aHA CO
CTOJIKHOBEHUEM C KOCMUYECKUM TEJIOM.

OysuiepeHbl 1 MUKPOCKOIMYECKHE alMa3bl CBA3BIBAIOT baBapuio ¢ KaKMM-TO KOCMHUYECKUM
coObITHEM, TpUYeM (YJUIEpEHBI, CyAs MO OMUCAHHIO, TTOXOXKU Ha T€ OOBEKTHI, KOTOPHIC MBI
Hauy B CeBepHO AMepHKe.

CBUJIETEJILCTBO O CTOJIKHOBEHUM HOMEP 6: CTEKJIOOBPA3HbII VI JIEPO/]

B rnaBse 9 Mbl nucanu 0 HalIGHHOM pPAacIJIaBJICHHOM YIJIEPOJHOM CTEKJIE HA MECTE PACKOIOK
snoxu kioBuc B Tonmepe. [To3aHee Mbl 0OHApYX UM HAMHOTO O0Jiee KPYNHbIE KYCKH B OKpyTe
bmpen B «3amuBax Kaponune». Eciu yriepon 4ncTelid, OH IJIABUTCS TOJIBKO IIPU OTPOMHOMN
temriepatype — 6400 rpagycoB mo dapeHTelTy, YTO HAMHOTO OOJIBINIE, YeM TOYKA IJIABJICHUS
xKenmeza OTO 3acTaBigeT NpeAronararb, 4YTO MPOU3OILIIO YTO-TO HeoObruHoe. Bce 3T0
yraeponHoe ctekiao u3 Anboeptsl, Kananpl, Muunrana, CeBeproit u FOxunoit Kaponun (wim.
34.2) pacmiaBUiIOCh aHAJOTHYHBIM OOpa3oM, M Ha KaKIOM MECTe PAcKOIOK OHO I0Ka3aio
OTYCTJUBBIN MUK TOJHKO B TIOTPAHUYHOM CJIOE dTOXH KiIoBUC (Wiu1. 34.3). BnoGaBok MbI Hanum
nojble cepbl TOIBKO B TE€X MECTaX PAaCKOMOK, I7ie OOHApYXWIM M UYEPHOE CTEKJIO; 3HAYMT,
MEXJly HUMHU €CTb CBSI3b. MOXET ObITh, c(Pephl ABISAIOTCS MPOCTO MOPUCTHIMU IAPOOOPA3ZHBIMU
dopMaMu UYEpHOTO CTEKJIAa, MOSBHUBIIUMUCS Ojaronaps CHIBHOMY >Kapy M JaBJCHHIO,
BO3HMKIIUM IIPH CTOJIKHOBEHHH.
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1. Wnn. 34.2. YraeponHoe CTEKIO BBIITIAINT OJWHAKOBO B 00pa3liax ¢ MeCT pacKomok B I'»iiHu, Muunrane, Tomnepe u y «3anmuBoB» HOxHol

Kapousunbl. OTu MecTa pactosioxkeHsl IPUMEPHO B 650 MUIISAX pyT OT Apyra

2. Wnn. 34.3. DtoT 00001IeHHbIH IpaK MOKA3bIBACT, YTO IUKH B CTEKJIOOOPAa3HOM yIiepo/e MOYTH MICHTUYHBI Ha IJIABHBIX MECTAaX PACKOIOK

smoxu KioBuc B Mappeii-Cnpuurce, Yo6ote, Tonmepe u «3amiBe Kaponuns» B okpyre bmaen

[TonTBepkieHNEM THIOTE3bl MPOUCXOXKICHUS CTEKJIa B PE3yJbTaTe CTOJIKHOBEHUS CIYXHUT TO,
410 DpHCTOH U KoJuteru (2004) HaILIM aHATIOTUYHBIE, TOX0KUE HA CTEKIIO, YTIEPOIHbIC KYCKH B
BBIOpOCax KpaTepHOTro KomIuiekca A3syapa-Pybunoc B Mcnmanuu. DTH ydYeHBIE BBICKA3aIH
IPENOI0KEeHNE, YTO CTEKJI0, 00pa3oBaBIIeecs BO BPEMs CTOJIKHOBEHHUS! C MHOTOYHCICHHBIMU
HeOECHBIMM TellaMu 1o Bced lcmaHuu, sBISETCS YacThiO COMPOBOXKIABIIETO KOMETHI POS.
Kpatep Azyapa (B 19 munp mupuHoii), BMecTe ¢ kpatepoMm «3anuBay Lllekcniupa (nuamerpoM B
50 munw) u kparepoMm Ilomyrait B CeBepnoii Cubupu (60 mMmib B nuaMmeTpe), Kak MoJararoT
HEKOTOpbIE YU€HbIE, ObUIM pe3yJbTaTOM IaJeHUs HEOECHOro Teia, YTO B COBOKYIHOCTH C
JIpYyruMu (haKTOpaMu MPUBEIIO K MACCOBOMY BBIMHPAHUIO XKHBOTO 40—32 MUJUITMOHOB JIET Ha3a]l.

Korna mbl BhepBble mokaszanu crekio Teay, M3ydaBIIeMy MHOTHE aclEKThl CTOJIKHOBEHHH
3emimn ¢ BozaymHbIMH Tenamu, B HACA, oH OblT yBEepeH, YTO HEKOTOPHIM 00pa3oM
CTEeKJIOOOpa3Hble O00pa30BaHUS CBsI3aHbl CO CTOJKHOBEHHEM, M Mbl 3allJJAHUPOBAIM CEPHUIO
TECTOB, YTOOBI ONpPEAETUTh HX COCTaB. Bo-MepBBIX, MHUKPONPOOBI BBIBUIH, YTO OTH
00pa30BaHUs COCTOAT MOYTH U3 YUCTOro yriepoja. [[pyrue tectsl mokasaiu, 4To B oOpasnax
MMEIOTCS. MHOTOUMCIIEHHBIE Ta30BbI€ MY3bIPbKM — €LI€ OAWH 3HAK MCKJIIOYUTEIBHO BBICOKOM
TEMIIepaTypbl W BHE3AIHOTO OXJIAXJEHHsS. BO-BTOpBIX, MBI CHENANM CIOXKHBIA aHaIU3 C
UCTIOJIb30BAaHUEM AaKTUBAIIMH HEUTPOHOB HEKOTOPBHIX 00pa3LOB U OOHAPYX MM, YTO MarHUTHBIE




YaCTHUIIBI M CTEKJIO0Opa3HbBIN yriepoa ¢ OeperoB OJHOTO W3 «3aluBOB KaponmHbl» ¢ Mecta
packonok B Tommepe WMEIOT MNOBBINIEHHBIH ypoBeHb paanoakTuBHOCTH W KREEP, uro
3aCTaBJISICT NPCATIIOJIOKHUTD €TO CBA3b C paAAUOAKTUBHBIMU CJICAaMU OT CTOJIKHOBCHUS HA .HYHG

CocTaB KOMET, MTOX0Ee, COOTBETCTBYET HEKOTOPBIM (paKkTaM, KOTOPHIE aCTPOHOMBI 3HAIOT O HHUX
Korga kocmuueckuit kopabnb «/[»KOTTO» mponeTtas OJM3KO OT KOMETH [ames, y4eHbIe
OXKMJIaJI YBUJIETh TUTAHTCKHUM TPSI3HBII KOMOK CHEra, OJIHaKO BMECTO 3TOTr0 C M3yMJICHUEM
oOHapyxmw Ha ¢GoTorpadusx CTOJIbL YepHOE HEOECHOE TENo, YTO OHO IMOYTH HE OTPaXKayio
COJIHEYHBIX Jy4yel. Pa3nuuHble aHamm3bl NOKA3ajid, YTO MOBEPXHOCTh KOMETHI ['amies moxoxa
Ha CMOJTY, B HEMl MHOTO yTJIepOJia — 3TO MTOYTH TOYHO COOTBETCTBYET ONMCAHUIO HAJICHHBIX HA
3emMiie CTEKJIOBUIHBIX 00pa30BaHUM.

3Has1, 4TO B CTEKJIE COJAECPIKUTCS MHOTO YIJIepoa, Mbl PELIMIIN IPOBEPUTH ITOT YIIIEPO, YTOOBI
OTIPENICTINTh, HE HAXOJWUTCS JU OH B KaKOW-TnOO HeoObuHOW Qopme. I[lpu >TOM MBI
UCTIOJIb30BAIM TPOLEAYPY, KOTOpas Ha3bIBaeTCs SCPHBIM MarHUTHBIM pe3oHaHcoMm (SIMP).
OTOT mpolecc cedyac aKTHUBHO HCIIONBb3YETCS B MEOULMHE JUISl MOJYYEHHsS KOMIBIOTEPHBIX
n300pakeHnii. MBI JTOTOBOPUJIMCH O MpPOBEACHWM HUCHBbITaHUKA ¢ JkoHOM DaBapiacom u3
«IIpoycec O OM-DP Dcoymmntc, Dia-O1n-Cu», KoHHekTukyT. MBI mpoBenu 1Ba TecTa, U3
KOTOPBIX J[XKOH 3aKJIIOYMII, YTO HEKOTOpbIE 00paslibl YIJIEPOAHOTO CTEKJIAa M3 OKPECTHOCTEH
oaHOTO U3 «3anuBoB Kaponuue» okono Mapuona, KOxunas Kaponuna, cogepxut npumepHo 88
IPOIIEHTOB aTOMHOTO yriiepoaa. [logo6ublit yraepon Ha 3emiie He obpa3syercs, u J)koH npucian
doTorpaduu pa3aUYHBIX BUAOB YIJIL W JPYTUX PACIPOCTPAHEHHBIX (OPM yTriaepoja, 4TOoObI
JI0Ka3aTh CBOIO TOUKY 3peHUsi, BBICOKMI ypOBEHb aTOMHOIO YyIJIEpOJia BCTPEYAETCS B JUIIb B
KOMETax M HEKOTOPBIX METEOpUTax SepHbIiI MarHUTHBIA PE30HAHC HE OKOHYATEIbHO
NOATBEPAMSI BHE3EMHOE NPOMCXOXAEHHUE 00pas3loB, HO €ro JaHHBIE XOpOLIO COBHAIU C
U3BECTHBIMH (paKTaMH O KOMETaXx.

[Tocne 3Toro aHanM3a Mbl PEUIMIN U3YYUTHh JAPYTHE 3JIEMEHTH CTEKJIOOO0pa3HbIX 00pa3oBaHuUi,
BKJIIOYask MHUKPOCKOIMYECKUE ajaMa3bl U (QyuIepeHbl. AJIMa3bl MBI MOIBEPIIIM JIBYM TECTAM.
OauH TecT uMeNn OTpPHULATENbHBIM pe3yibTaT, HO BTOPOW MOKa3al OTYETIMBO BHIMMBIM UK
COJICP)KaHUsI MHUKDPOCKOTMYECKHX ajaMa30B. J[PKOH BBIYMCIWJ, YTO YEPHBIA CTEKIO0Opa3HBIN
YyIAEpOaA COACPXKUT TPUMEPHO 3 TMPOILEHTAa ajJiMa3oB OT OOIIEro Beca, 4YTO SBISJIOCH
BBITAIOIIAMCST PE3yJbTaTOM M 03HAYaJl0, YTO M3 MECT PACKONOK 3IOXH KIIOBHUC MBI BBIHECIIH
JOCTAaTOYHO YEPHOT'O CTEKJIA, YTOOBI MOJIYUYUTh TPU KapaTa YEPHBIX aaMa3oB! ITo ObUTH aJMa3bl
HU3KOT0 Ka4eCcTBa, MMCIOIIME HAYIHYIO, a HE MAaTePHAIbHYIO IIEHHOCTh, HO MEPCIICKTUBA HOCHUTD
Ha cebe yepHbIe alMa3bl KOCMUYECKOTO MPOUCXOKICHUSI BECbMa 3aMHTEPECOBBIBaa BCEX, KTO
CIIBIIIAT 00 STOM.

Conep KT 1 4YepHOEe CTEKII0 amMa3bl? MBI HE MOTJIM CKa3aTh 3TOTO HABEPHsIKa — HaJ0 OBLIO
MPOU3BCCTU JOIMOJIHUTCIIBHBIC HCCICAOBAHUA, — HO BCPOATHOCTL 3TOI0 6]:1)13. BCJIMKA
AHaJOTMYHbIE UCCIEeI0BAaHUSI MHOTUX METEOPUTOB IMPUBEIN K OOHAPY)KEHHUIO aIMa3oB, TaK YTO
BITOJIHE BEPOSATHO, YTO CTEKIO0OPA3HBIN YTIIIEPO] TOKE COACPKHUT UX.

CBUAETEJIbCTBO CTOJIKHOBEHUS HOMEP 7: COEPLI 1 HOBBLIE IIMKH B CJIOE
OIIOXU KJIOBUC

Becomble noka3aTenbCTBa BEPCHUU CTOJKHOBEHHS C HEOECHBIM TEJIOM IIOKA3bIBAM CaMble
pa3Hble MapKepbl, HCIOJIb30BABIIMECS HAa MECTaX PACKONOK SIOXHM KIOBHC OT AJbOepTHl,
Kanana, no Apuszonsl, FOxnas Kaponuna. B npeapiaymux riaaBax Mbl IPeAOCTaBISUIN TpaduKu
MarHUTHBIX YaCTHUI, MarHUTHBIX CQep, paJAUOAKTHUBHOCTH, YIJIEPOJHOIO CTEKNIa, IOJbIX
YIIAEPOAHBIX chep U JPEBECHOTO YIS, HO HA WIUL. 34.4 MBI CBEJIH BCE 9TO BMeCTe it Mappeii-
CripuHre, Ui KOTOPOro Y Hac €CTh BCE MapKephl, KpoMe Nojbix cdep. B yacTHocTH, MarHUTHbIE



cdepbl MHUPOKO NMPU3HAHBI KaK WHAMKATOP CBS3aHHOTO C KOCMOCOM coObITHs. OO00OIIEHHBIH
rpaduK sl IPYTHUX TIABHBIX MECT PACKOTIOK MTPHUBECHBI B MPHIIOKeHHH D.
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Wnn. 34.4. OToT cocTaBHOM rpaduk MOKa3bIBacT BCe KIIIOUEBbIe Mapkepsl u3 Mappeii-Crpuare
CBUAETEJIbCTBO CTOJIKHOBEHUA HOMEP 8: ®YJIJIEPEHbBI

B yrneponHom cTekie Mbl OOHApyXWUJIU €lle OJHO MopasuTeiabHoe cBuaerenbcTBo. [locie
MOJIOKHUTEIBPHOTO TeCTa Ha MHUKPOCKONMMYECKHE aiMa3bl Ten CBsi3ajicsi CO CBOMM KOJUIETOM,
Jlyann bekep, Benymum criennaaucToM mo ¢yiepeHam u3 MHCTUTYTa H3ydeHHs] 36MHOM KOPBI
Vuusepcutera Kamupopuuu, Canra-bapbGapa. Ona u Ten, BMecTe ¢ rpymnmoil apyrux
uccieaoBarenei, onyoJuKoBaJii MHOTO paldoT 1o ¢ysIepeHaM U BOMPOCAM CTOJKHOBEHHS C
HeOecHBIMH TenaMu. B ux paboTax mosiBjieHue QyijepeHOB CBA3BIBACTCSA MO BPEMEHU C JABYMS
U3 MATH IEPUOJI0B MacCOBOM rudenu xuBoro Ha 3emiie. B nepBom ciyuae BbIMEpIIN THHO3aBPhI,
BO BTOpoM Hcye3no 90 mpoueHToB kuBoro. Ee pa®oTbl m paboThl ee KOJUIer MOATBEPANIH
cylecTBoBaHUE (YJJIEPEHOB B Kparepax, 0Opa30BaBIIUXCS OT CTOJIKHOBEHUH C HEOECHBIMU
Tenamu, Bkitoyast kpatep Cynoepu B Kanane Bozpacrom 1,85 mMunmapaa et u mupuHon 155
MUJIb, KOTOPBI ObLT KicciieoBan B 1994 rony.

Korma Jlyann yBuaena dYepHOEe CTEKJIO, OHAa Cpa3y MPEANONOXKMIA, YTO OHO COAEPKHUT
(dysepeHsl, Tak YTO HEMEUIEHHO MpHCTynuia K padore. XOTs mpouecc U3BICUCHHs ObLI
TPYJZICH, BCETO HECKOJHKO BBIXOIHBIX MOHAIOOMIOCH UISl MOJYYEHUS MEPBBIX PE3yNbTaToB. S
KMBO BCIIOMHHAIO, KOTJa OHAa IO3BOHMJIA U CIIOKOMHO cKa3zaya: «311eCh €CTh MHOXXECTBO
(ynaepeHoB, 1 HEKOTOPbIE U3 HUX OYEHBb BENUKM». Takux OompmMX (yJuiepeHOB OHA MPEX.e



HUKOT/Ia HE BHUENA; HEKOTOpbIe monyunian oboznauenne C-200 — B QymiepeHe colepKuTcs
200 aTomoOB yriiepoma, B TO BpeMsi KaKk IPH CTOJKHOBCHHH C HEOECHBIMH TelaMH OOBIYHO
obpazyrotcs ymepensl C-60. JTa HOBOCTH Jajla HaM CEPbE3HBbIC CBHUACTEILCTBA B TOJB3Y
BHE3EMHOTO MPOUCXOXKACHUS 00pa3noB — (ymiepeHbl B U300UIUU 00pa3ylOTCs B «CEPJIIE»
3Be3/bl, a y JlyanH bekep B mabopaTopuu X UMEIOTCS MIJUTHOHBI.

OTOT pe3yabTaT MbI MOJYYWIH JUIsI CTEKII000pa3HOro yriepoja ¢ Oepera OJHOTO U3 «3aJIHBOB
Kaponuubl», HO ¢ oOpa3LaMu ¢ MECT PacKOINOK 3MOXM KIOBHC MOJY4YMJIaCh 3aMHMHKa. Y Hac
ObUIO TOJIBKO HEOOJBIIOE KOJWYECTBO CTEKIOOOPAa3HOTO yriepoja — CIHIIKOM Malioe IJist
MIPOBEICHUS MCCAEAOBaHU. JTO Hac BechMa yApydaso, moka JlyaHH He oOcynuia co MHOU
IPENONI0KEeHNE: Yraepoa Mor ObiTh u3BecTeH B CeBepHOM AMEpHKE Kak MENKHUN YepHBIH
IOPOUIOK, MOSBICHUE KOTOPOTo CIEAyeT OXHJIATh MOCIe KPYMHOIO CTOJKHOBeHMs. Ecimu 3to
TaK, TO OH JOJDKEH OBITh Ha JPYTUX MECTaX PacKoIokK B (hopMe, OTIUYHON OT OOBIYHOTO CTEKJIA.
MHe BHE3amHO NPUILUIO B TOJIOBY, YTO «UYEPHOE IOKPBIBAJIO» MOIJIO COAEPKATh IbUIb U3
YTJIEPOJHOTO CTEKJIA.

S memennieHHo nocnain Jlyans 6onbine o0pasibl «4EpHOTO MOKphIBaia» u3 Mappeil-Cipunre u
biaskyorepa, m oHa 0Oe3 mpomeneHHs Haudana ux wucciaenoBaTb. C O4eHb TOHKHM CIIOEM
«4EepHOTO TIOKpBIBaja» OBUIO TPYAHO UMETH JEJI0, HO Yepe3 HECKOJIbKO AHeH y JlyaHH yxe Obul
pesyabTat. [lepBeiM oHa mipoBepmiia oOpasel 3 Mappei-CpuHre u Hamia B HeM (yJuiepeHsl,
HO TOJICTBIM CJIOM BOJOPOCIEN HE Aall elf BO3MOXHOCTHU IOJIyYUTh YETKUN CHUTHaJ. 3aTeM OHa
obpatunacek K o00pasmy u3 bmdkyorep-/po u Yepe3 HECKOJBKO JTHEH MO3BOHWIA, YTOOBI
coO0UMTh, YTO BHJAENA (yJUIEPEHbl OYEHb OTYETIMBO. Oro Oblja BIOXHOBISAIONIAS HOBOCTD,
IIOCKOJIBKY TEIepb MOXKHO ObUIO CKa3aTh, YTO (DyJIIIEpEHBI MOKPHIBAIOT BECh KOHTUHEHT, — OHU
npucyrcrBoBanu B Oxxnoit Kaponune, Hero-Mekcuko u Apu3oHe, KOTOPBIE pacloyIOKEHbI IpYyT
o npyra Ha pacctosaud B 1700 muiib (2800 km).

Xota ¢QynnepeHsl NmpuOBUIM Ha 3€MIII0O BO BpeMs KakKOTO-TO OOJBIIOTO CTOJKHOBEHHS C
HEOECHBIM TEJIOM, MbI 3HAJIU, YTO B PEIKHUX CIy4dasX OHM MOTYT 00pa30BbIBaThCA U Ha 3emiie, U
[OTOMY PELIWINA ONpPENeNuTh, €CTh JIW B HUX YTO-TO, YTO TOBOPHIJIO ObI 00 MX BHE3EMHOM
npoucxoxaeann. Onun u3 xosuter JlyanH, bo6 Ilopena uz Yausepcutera Pouectepa, y3Hai, kak
3TO ClIeNaTh, UCIOJIb3Ys] HEOOBIYHBIE CBOMCTBA CTPOCHHUS (DYJUIEPEHOB, MPU KOTOPBIX SUEUCTAS
CTPYKTYypa 3a/Iep>KMBAET TaKue rasbl, Kak rejui, aprod u kceHoH. [Ipu HarpeBanuu QysuiepeHsl
0CBOOOXKJIAIOT 3T Ta3bl, YTO MO3BOJIAET U3MEPUTHh YPOBEHb UX cojaepkaHus. Ecnu ymnnepeHs
o0Opa3oBayiich Ha 3eMJjie, OHU JIOJDKHBI UMETh ONpeAesIEHHOE COOTHOIIEHHE U30TOIOB, HO €CIIU
(bysepeHsl UMeNU KOCMHYECKOE MPOUCXOKICHNE, COOTHOLICHHS JOJDKHBI OBITh ApyruMu. B
MEepPBYIO OuYepelb HYXXHO OBUIO HWCCIIENOBaTh ra3 TeNIHMi-3, KOTOPBIM 3a MpeaenamMu 3eMid
CYIIECTBYET B TOPa3/l0 OOJIBIINX KOJTUYECTBAX.

[Ipouiecc uccnenoBaHus 3aHs JOBOJIHHO MHOTO BPEMEHH, a MMOCKOJIbKY MHE HAJ0 OBLIO CIaBaTh
TEKCT 3TOM KHUTHU B PEIIaKIUIO, I PEUIUJI, YTO PE3YJIbTaTOB MHE MPUBECTU B HEW HE yIacTCs. Oro
OBLIO JUISI MEHSI CHJIPHBIM Pa304yapoBaHUEM, HO HUYETO CIIeNaTh ObLTO HEb3s: M3aTelbh XOTel
HayaTh redyataTh KHUTY. Ho moutw uto B mocneanuit neHs JlyanH cooOmruna; «Mbl Hammwm
reauii-3. — Ee ronoc ObLI CLIOKOMHBIM, CIIOBHO OHA HE ITOHKMMAJIa BAXKHOCTh 3TOI'0 COOBITHS. —
CTeKJIOBUAHBIN yraepoa UMEET OY€Hb BBICOKOE COJEpKaHUE Tensi-3, KOTOPOE PaBHO TOMY, YTO
MBI HallllIA B KpaTepe OT CTOJKHOBEHUs ¢ HeOecHbIM TesioM Candypuy.

IToHsiB ee cioBa, s BHE3aITHO TOYYBCTBOBAJ BoJHEHHE. BoT oHO! Tenepp y Hac ecTh cepbe3HOe
CBUJECTENHCTBO, YTO (yJUIepeHbl MPUOBUIM U3 KOCMOCa, a HE 00pa30BaMCh HA HAIICH IJIaHeTe.
Sl BCIOMHWIT JIeHB, KOT/JIa 51 BIIEPBBIC HAIIEN CTCKJIOBUIHBIA YIriepoa B OCIOM TecKe «3aluBa
KaponuHubl», u cpa3y MOHsJ, YTO MEPeI0 MHON TOCTh M3 KOCMOCA, HO TIOTPEOOBAIHCH MECSIIHI,
9TOOBI 3TO JJOKa3aTh. Tenepb 3TO CeNaHo.



B Tor poxnnuBeiii nens B IOxkHoU Kaponune s xoTen exarb JOMOW, HO PEUIMI BCE K€
MPOBEPUTh OAHY JOTAAKy. XOTA MOCIEAHWE AOTAaJKU W NPUHOCHIA XOPOIIUE PEe3yJIbTaThl,
HUKOI'/IA B CBOMX CaMbIX CMEJBIX MEUTAX S HE MPEACTABIIsUI, YTO TAMHCTBEHHOE YEPHOE CTEKIIO
JIaCT CTOJIb TOJIE3HBIE PE3YJIbTaThl, U HUKOTJAa HE AyMall, YTO TAaMHCTBEHHOE YEPHOE CTEKIIO
COJICPKUT CTOJb «IK30TUYECKOE» BEIIECTBO C JNaleKO# 3Be3nbl. Takum 00pa3om, TO, 4TO OBLIO
CaMbIM CTPaHHBIM W3 BCEX 00pa3IloB, MPEBPATHIIOCH B caMO€ YOS TUTEIHHOE TOKA3aTeIbCTBO.

DT0 OBUIO TaKKE CaMOe «TOHKOE» J0Ka3aTeJIbCTBO, MOCKOJIbKY, KaK BHAHO Ha Wil 34.7,
GbysiepeHsl U3MEpPAIOTCS B HAaHOMETPAxX, WIM MHJUIMAPIHBIX JONsAX Merpa. s cpaBHEHUs:
TOYKa [.], TOCTaBJIEHHAs 3/1€Ch, UMEET MIUPUHY | MUJUTMOH HAHOMETPOB, a 3TO 3HAYHUT, YTO T10 €€
TMaMETPy MOXHO YJIOXKUTh MHJUIMOH CaMbIX MalIeHbKUX (QymiepeHoB! Mpbl mosaraeMm, 4ro
KQKJIIH U3 3TUX IYCTHIX YIJIIEPOIHBIX IIAPUKOB C TPY30M T'eIHsl U aproHa MprObUT Ha 3eMITIO ¢
PaCCTOSAHUA B COTHU CBCTOBLIX JICT, BMCCTC C y;[apHOﬁ BOJIHOU B30pB21BI.H€fIC$I 3BC3bI NJIN KEC B
COCTaBE MbUICBOM KOMETHI.

YTO ITIOKA3BIBAIOT CBUJIETEJIbCTBA
B Tpex cTpokax npuBeaeHbI CBUIETENBCTBA B3phIBa CBEPXHOBOM:
» Paguoyrnepon. Io Beeit 3emne '“C BHesanno moutu yasousncs 41 ThicAdy JeT Ha3al

* Ipyrue H30TOMbl. PaguoakTUBHbIE 0Be, 2°Al u 3°Cl umeror muku B pasHbIX oOpasiax,
OTHOCSIIUXCA KO BpeMeHH 41 ThIcAYy JIET Ha3al.

* PagnoaktuBHocTh. KomnuectBo kanus-40 3HaYUTENBHO BO3pACTaeT B OCajgkax 13 ThicAY JIET
Ha3aj.

B BoceMU CTPOKax MPUBCACHBI CBUACTCIILCTBA CTOJIKHOBCHHA C KOCMUYCCKUM TCJIOM!:

* Upuauii. DTOT 3JIEMEHT HAMIEH B CIIOE€, OTHOCSAIIEMCS] KO BPEMEHU UCYE3HOBEHUS TMHO3aBPOB,
U K METEOpHUTaM.

* ['enuii-3. OH TakXe MMEET PEe3KO MOBBIIIEHUE BO BPEMsSI MACCOBOTO BBIMUPAHUSI B MEPMCKOM
nepruoac U NpuCyrCTBYCT B KOMCTAXx.

*3onma. Cocrosimas W3 yriepoaa 30ja OT CHUJIBHBIX IOXKAapOB COJEPKUTCS TAaKXKE B CIIOE,
COBIIAJIAIOIIEM 110 BPEMEHH C MCUE3HOBEHHUEM JINHO3aBPOB.

* [Tonbie chepbl. OHM Takke HAWAECHBI B CIIOSIX, CBA3AHHBIX C BBIMUPAHMEM JTUHO3aBPOB U
MacCOBOI'O BBIMUPAHUs B IEPMCKUI MIEPUOI.

* Menkue anMma3bl. OHM BCTPEYalOTCs B CJ0O€, CBA3AHHOM C MCUYE3HOBEHHEM JMHO3aBPOB, U B
METEOpUTaX.

* Meramunyeckue chepsl. Chepsl u apyrue Mapkepsl B 0CaJIKax BCTPEUYAIOTCS B MAKCHMAJIbHOM
YHCJIE B CJI0€ JIOXU KJIOBUC.

* Yriepognoe crekino. OHO BCcTpedaeTrcss Takxke B Kparepe Asyapa B VMcnaHuu, NOsiBICHHE
KOTOPOI'O CBSI3aHHO C MAaCCOBBIM BBIMHUPAHHEM >KMBOTO B JOLICHE.

» Oymnepenbl. OHM BCTPEYAIOTCS TAKXKE B CIIOSIX, CBA3aHHBIX C MCYC3HOBCHHEM IHMHO3aBPOB U
MacCOBBIM BEIMUPAHUEM KMBOTO B IIEPMCKHI IIEPUOJ, B IPYTUX KpaTepax U B METEOPUTAX.



OTKPBITHA CAMOTO ITOCJIEJHEI'O BPEMEHU

HenocpenacrBeHHO Tmepen HayaJoM I€4aTaHUs d3TOM KHUTM Mbl CAENAIM pAd  OYEHb
CYILIECTBEHHBIX OTKPBITUH, OOHApYKUB BBICOKMU MUK upuaus (1 T) B cioe 3MOXH KIOBHUC B
Mappeii-Cripunrc, bmskyorep-Zlpo, ozepe Huna B Manutobe u 3amuBe T13 B FOxHOi
Kaponune. Conepxanve upuans B OCaJKkax BapbUpPyeTCs OT 4 MI' Ha TOHHY — BBIIIE, YEM BO
MHOTUX MECTax PACKOIIOK, I'/I€ UCCIENYETCsS CIOM, OTHOCAILIUICS KO BPEMEHM HMCUE3HOBEHUS
JUHO3aBPOB, MPHUYEM HEKOTOPBIX W3 MAarHUTHBIX YacTUIl coaepkutcs 24 Mr Ha ToHHy. Ha
OOJIBIIMHCTBE MECT PACKOMNOK CJOM 1 T MMeeT TOJIMHY TOJIBKO B HECKOJIBKO TIOWMOB, HO B
obpaste T13 «3anuBa KapoauHb» BEICOKME YPOBHU UPHIMSI BBISIBIISIOTCS HAa MPOTSHKECHUH BCEX
10 ¢dyToB (3 MeTpOB) MOIHATOTrO Kpast B INIyOMHY, UTO JJA€T CEPbE3HbIe OCHOBAHMS M10JIaraTh, YTO
HEKOTOpPBIE «3AJIUBBI» 00pa3oBaiuch 13 ThICsY JeT Ha3a BO BpeMsi «COOBITHSI.

Mps1 Takke 3aHSIUCh MU3ydyeHHUeM TocieacTBU «CoOBITUS» I TEPPUTOPHM, HAXOIAIIUXCS 32
npenenaMu MaTepuka, Ha octpoBax Yennen. Ha mecte packonok smnoxu kioBuc [[pitzu-Koiis
Jlxum Keitn, ero ceia Jlyrmnac, Ixon Opnanncon u Jlyann bekep oOHapyXuimu CTeKI000pa3HbIit
yriepos, (QymiaepeHsl, yriepoaHble chepbl M MarHUTHble dYacTuipl. Ceiiuac TpOBOIATCA
JIOTIOJIHUTEIIbHBIE HUCCIENOBAaHUS ISl ONPENENICHUsI COACPKAHUS HUPUIUS M JIPYTUX TJIaBHBIX
MapKepOB BHE3EMHOI'O IIPOUCXOXKICHNUS.

Bno0OaBok Hajo ckas3arb, YTO TeMepb YCTAHOBJIEHA MpsiMas cBiI3b Mexay «CoObiTueM» u
EBpomnoii. B nameii coBmectHoii pabore ¢ X3HoMm KirycrepMeHOM MBI MOABEPIIN M3YYEHUIO
OCaJKH U3 CJ0sl Ycceno okoyo AoMmens, benbrus, Ha MecTe pacKoIoOK, CBI3aHHOM C HapOJAOM
MarjajieHcKo KynbTypbl. COBpEMEHHHMKM HApoJa »SMOXM KIOBHUC, JIIOJAM MaraajleHCKOU
KYJIBTYpBI TaKKe MEePEXUIIN PE3K0e COKpalleHne HacesneHus Bo Bpems «CoObITus» 13 Thicsad JieT
Ha3aq. MbI 00Hapy KUK OOMBIOE YBEIMUECHNE YHCIIa MATHUTHBIX YaCTHUIl, METAJUTMYECKUX cdep
U JIPEBECHOTO YIS — a TaKke€ «YEPHOE MOKPHIBAJIO», TOUHO Takoe ke, kakoe Brnc X»sitHC
HalleN Ha MATUIIECATH MecTax packonok B CeBepHoil AMepuke. B MarHUTHBIX YacTUIAX 371€Ch
MBI HalllJTU CaMblid BBICOKHM YPOBEHb UPHUAMS U3 BceX — 117 MUIMrpaMm Ha TOHHY.

I[NOCJIEAHUE MbICJIN O CBUAETEJIbBCTBAX

MbI TO3HAKOMHJIMCh CO MHOTHMH CBHUIETEIBCTBAMH, J000€ M3 KOTOPHIX MOXKET OBITh
HEJOCTAaTOYHO caMmo 1o cebe. OHaKO KOT/aa Mbl CMOTPHM CO CTOPOHBI, YTOOBI YBUETH OOIIYIO
KapTHUHY, CTAaHOBUTCS SICHO, KaK BCE 3TO HEOOBIUHO. JIWIms HeckonpKo pa3 3a mocieanue 500
MUJUTMOHOB JIET HaOJIOManoch MOA00HOE COOpaHHE CBHUACTEIBCTB, M YK€ IOBCEMECTHO
MPU3HAHO, YTO OHU TOBOPSAT O CTOJIKHOBEHUHU C KOCMHUYECKHMH Tenamu. K mpumepy, moxoxue
CBUJIETEIIBCTBA BCTPEUAIOTCS 65 MUJIJTMOHOB JIET Ha3al, KOTJa MCUe3NId JUHO3aBpbl. OHU Xe
Obutn 250 MIJITMOHOB JIET Ha3aj, Korjaa wcue3no 90 MpoIeHTOB JKHMBOTO; 3TO BBIMHUpAHUE
MEPMCKOTr0 MEepHUoja, CTAJIO CaMbIM KpPYIHBIM 3a BCIO UcCTOpuio. Tenepb y Hac MOSBUIUCH
CBUJIETEIBCTBA €IlI€ OJHOTO MAacCOBOIO BBIMHPAHMs, KOTOPOE MPOU3OILIO Bcero 13 Thicsd JieT
Hazan. Ha mnpotsokeHnn Bcero wuccinegoBaHHoro mnepuona B 500 MUJUIMOHOB JIET MBI
oOHapy»XMBaeM, YTO 3TU CBHUJICTEIHCTBA CBSA3AHBI C BpEMEHAMH KOCMHUYECKHX KaTacTpod, U 3TH
KaTacTpodbl CBA3aHBI C KPYMHEHIITUMU MAaCCOBBIMU BEIMUPAHUSIMU KHUBOTO.

35. 3aBepHHUTE ITO

UTto-TO M3 psAsia BOH BHIXOMAIIECE U KpailHE HEOOBIYHOE MPOU301LI0 B Tieproa 41—13 Teicsa jeT
Ha3an. 3emiisi BHE3AIHO TMOJBEPriach HAMaJCHUI0 M3 KOCMOCA, YTO MOBJICKIIO 3a COOOM P
COOBITHH, PE3KO HW3MEHHMBIIMX OOJUK TUIAHETHI, W TPHUBEIO K POXKICHUIO COBPEMEHHOU
nuBum3auu. C Toro BpeMeHn HeOeca ObUTM MO OOJNBIIEH YacTH CHOKOWHBI, HO OTCYTCTBHE
OTMAaCHOCTH OBLIO TOJHKO WIUTIO3WEH. B 3TOM KHUTE MBI YBHJEIH, YTO aHAJIOTHYHBIC COOBITHUS



CIY4aJIMCh U PaHbIIC, U YTO BCC OHU MPOUCXOJUIIN BHC3AITHO. Onu 6yI[yT MOBTOPATHCA CHOBA,
YacChbl MPOAOJIKAIOT TUKATh. ..

CBEPXHOBA CKOPO B30OPBETCA?

MpI 3HaeM, 4TO Ka)xJI0e CTOJIeTHE B Halllel ['almakThke BCIBIXMBAIOT MATHAALATH CBEPXHOBBIX.
Ho GonbIIMHCTBO ATHX B3PHIBOB MPOMCXOAUT Ha OOJbIIOM paccTosHuU oT 3emnu. Korma-to
B3PBIB CBEPXHOBOHM MPOU30MIET OJM3KO OT HAC M OOPYIIUT BBHIOPOCHI HAa OJIHY CTOPOHY HaIen
Iu1aHeTsl. Bpsia mu 5T0 mpousoiaer ckopo, Cyas 1o HabII0ASHUIM acCTPOHOMaMHU HECTaOUIIbHBIX
3Be311. OJTHAKO Bce JKe TaKasi BEPOATHOCTh CYIIECTBYET.

B 2002 rogy «Hpio CaitHTHCT» cooOumyi 00 OTKpbITHM TapBapickoro ydeHoro Kapuna
Conncropma: 3Be3nia — Oenblit kapauk, ooo3HaueHHas HR 8210, B co3se3nauu Ileraca, siBisiercst
CaMbIM OJIM3KUM M BEPOSTHBIM «KaHIUJATOM)» B CBEPXHOBBIC M3 BCEX OOHAPYKEHHBIX MPEKIC.
PacnonioxkeHHasi Ha paccTOSHUU TOJBKO B 150 CBETOBBIX JIET OT HAC, 3Ta 3BE€37a HAXOAUTCS B
OITaCHOM OJIN30CTH, M €CITU OHA JICWCTBUTEIHHO CKOPO B30PBETCS, BCIUIECK U3TYyUEHUS IPUBEICT
K €II1¢ OJTHOM BOJTHE BRIMUPAHHMSI )KHBOTO.

K cuacTpio, Kak MOACUMTANIM acCTPOHOMBI, /10 TOTO, Kak 3B€3/la B30PBETCSA, MOTYT MPOWUTH
MUJUJIMOHBI JICT. OI[HaKO HacdeT 3Toi JaThl €CTh 6OJII>H_Ia}I HCOMPCACICHHOCTb — B3PbIB MOKCT
CIYYUTHCA M HaAMHOTO paHblie. K coxkaneHuto, Ha MPOTSHKEHUU 15 JeT mociie OTKPBITUSA ITOU
3BE3/1bl €€ UTHOPUPOBAIIM, XOTSI B HACTOSIIEE BPEMs OHA MPEJICTABIIACT COOON caMyto OOJIBIIYIO
yrpo3y i 3emMiid. A He MPOMYCTHJIA JIM Mbl YTO-HUOYb eme? Mbl TpaTUM Majio CpeJCTB Ha
W3YYEHHE YTPO3bl CO CTOPOHBI CBEPXHOBOM /7151 3eMJIM B pa3pabOTKy CTpATETUH Ha CIIydai, €Clin
B3pBIB Bce-Taku mpowm3oiaer. [logoOHOro poma paboThl CpaBHUTEIBLHO HEAOPOTH. MuUpoBoe
IPaBUTENIBCTBO TPATUT MHIJUIMOHBI JIOJUIAPOB HAa KaXIyl0 U3 KpPBUIATBIX pakKeT, 4YTOOBI
3alIUTUTHCS OT MU(PHUECKUX BParoB, B TO BpeMsl KaK CPeJCTBA, PAaBHbIE CTOMMOCTH HECKOJIBKUX
KPbUIATBhIX PAKCT, IOMOIJIN 6]:1 OLCHUTH PCAJIbHYIO, XOTA U HC CTOJIb IBHYIO YI'PO3Yy U3 KOCMOCA.

HEBE3BPE/IHBIE ITAJIATOIINE 3BE3/bI

Ecnu Bel X0THTE MOIY4YHUTH OOJbIIE CBUAETENBCTB TOrO, YTO CIYYMIOCh C MaMOHTaMM, BaM
JIOCTaTOYHO BCErO JIUIIh TOCMOTPETh B 0e3001aunoe HouHOe HeOo. [Toutn B 1F060M Mecsiie BbI
MOXETe YBHUJETh NaJarollie 3Be3/bl U3 Kakoro-nmubo mnoroka MereopoB. Iloutm kaxnpas
OTHEHHAsl I0JI0CA SBISETCS OCTATKOM KaKOH-HHUOYIb OIpPOMHOI KOMETHI, pacKoJOBLICHCS Ha
6onee menkue yacTu. KoHeuHo, OoJbIIas 4acTh U3 ITUX KYCKOB SIBJIE€TCSI MUKPOCKOITMYECKOM,
HO KOMETa, OT KOTOPOIM OHU MPOM30ILIH, OblJIa OTPOMHONH. ACTPOHOMBI 3HAIOT, YTO JaXKe ceddac
B KOCMHYECKHUX OOJaKax M3 MeJIbYalIIMX OCKOJKOB TasTCi OIPOMHBIE KYyCKM KOMeT. Mbl
IIPOXOJIUM Yepe3 3TU 00JIaKka Kax /bl roJ], TaK YTO B KOHEYHOM CUeTe MbI CTOJIKHEMCS U ¢ Oolee
KPYIHBIMU 00pa30BaHUSIMH.

B 1990 roay actpodusuk Buxtop Kimob6 u actponom bunn Homeep omyGmmkoBanu paboTy
«KocMmuueckasi 3uMa», B KOTOPOW OHHM ONMUCAIM aHAIHW3 JABMKCHUS MO OpOUTE HECKOJBKHX
METEOPHBIX IMOTOKOB, OOPYIIMBAIOIMIMXCS Ha 3eMJII0 KakIblii roxa. Mcmosb3ys CcloxHOE
KOMIILIOTCPHOC MNPOrpaMMHOC OGGCHC‘ICHI/IC, OHU 3ariIsIHyJIM Ha TbICAYM JICT Ha3ald,
MPOCJIEKUBasg JBUKEHHUS] KOMET, acTepOUJIOB M METEOpPHBIX MOTOKOB, MOKAa HE OOHAPYXKHIU
HCYTO MOPABUTCIIbHOC: MHOTHUC MCTCOPHBIC IOTOKH OKa3aJIMCh CBA3aHHBIMU APYI C APYTOM, —
takue kak TaBpuawl, Ilepcemnpr, [Iuckuaer m Opuonunbl. BrnoGaBok B3amMOCBSI3aHHBIMH
OKa3aJMCh M HEKOTOPHIE OUYeHBb OOJBIIME KOCMUYECKHE OOBEKTHI: KOMEThl JHKE M PymHUKH,
acrepounpl Onbsto, Xemauctoc U npumepHo 100 apyrux. Kaxapiii M3 3THX KOCMHUYECKUX
O6’beKTOB HUMCJI MCHBIIC MUJIK B JUAMETPEC, 4 HCKOTOPLIC 6I>I.HI/I B MUJIN TOHMHHOﬁ. W 4gto oHH
noayuminn B pe3yaprare? CorjacHO BBIBOJIAaM STUX YYEHBIX, BCE 3TH KOCMHUYECKHE Tela



IPOU3OLLIM OT KaKOW-TO MAaCCUBHOM KOMETBI, KOTOpas BIEPBbIC IOSBUIACH B HaIEH
Conneunoit cucreme 20 Teicsa jer Hazan! Kimob6 u Hoambep mnoacuwranm, 4To eciu
IPOCYMMHPOBATh BCE OCKOJIKH 3TOI KOMETHI, TO €€ pa3Mep OyJeT OrpoMeH.

MoskeT, IMEHHO 3Ta KOMeTa MOryOmia KpymHBIX JKUBOTHBIX 3eMin? Ha 3To ykaspiBaioT Bce
u3BecTHbIe akThl. Komera Morna npuiiereTs ¢ yAapHOU BOJIHOM, IOCJIE YETo BhIIIa HAa OpOUTY
BOoKpyr CouHila MeHbIrie ueM 20 Thicsd j1eT Ha3aa. MoskeT ObITh U TaK, YTO OHA YK€ HaXOUIach
Ha opOuTe, U yJapHas BOJIHA CTOJIKHYNA ee. B mo0oM ciydae, Korja Mbl BUIUM B HOYHOM Hebe
MpEeKpacHble MaJaronIue 3BE3/bl, CIEAYeT IMOMHUTb, YTO Yy A3TOM KpacoThl €CTh 3JIOBEIIas
cTopoHa. Mbl BUJIUM MeEJIbYAUIIME OCTATKUA YYJIOBHUIIHON KOMETHI, KOTOpas yHuuTOxuia 40
MUJIJTMOHOB KUBOTHBIX 13 TBICSY JIeT Ha3a/l.

K106 u Hanbep BBIYMCIHMITN TaKXKe, YTO M3-32 HEOOIBIINX U3MEHEHUH OpOUTHI 3eMJIH U Pa3HOTO
polla KOCMUYECKMX OOBEKTOB 3eMils MEPeceKaeT CaMylo I'yCTYI0 YacTb T'MI'AHTCKHUX KOMETHBIX
00J1aKOB TIpUMEPHO Kaxkable 2—4 Teicauu JieT. Korja Mel n3ydaeM KIMMaT U JaHHbIE 00pa3IoB
JbJa, TO MOXXEM YBHJETh 3Ty 3aBUCUMOCTb. sl mpumepa, KOJIMYECTBO HMPUAUA, Tenus-3,
HUTpaTa aMMOHHS U JPYTUX «KJIIOUEBBIX» JJIEMEHTOB BO3pacTaeT M  YMEHbIIACTCS
OIHOBPEMEHHO, Ziejlasi 3aMeTHble UKW npumepHo 18, 16,13,9,5 u 2 Thicsum neT Hazan. OTH
IUKHU KaK Obl HATOMUHAIOT 00 OCTaTKaX KOMETHI.

K cuactpio, camble cuibHBIE «OOMOApIMPOBKU» MOBEPXHOCTH 3€MIIM OTHOCSTCS K CambIM
JABHUM THKaM, M C TEX MOpP CTaJ0 HAMHOTO CIIOKOMHEH, MOCKOIbKY OCKOJIKM KOMET pa30OHIIUCh
Ha MeHbLINe Mo pa3Mmepa Kycku. OnHako yrpo3a He MUHOBaja HekoTopsle U3 OCTaTKOB KOMETHI
B MIJIIO BEJTMYMHOM JOCTATOYHO BEJIMKH, YTOOBI HAHECTH CEPbE3HBIN YIepd HaIllMM ropojam,
KJIIUMaTy U BceMUpHOUW skoHOMHKe. Kimo6 m Homwep (1984) mpeackaszamm, uro ¢ 2000 roma
3emist Ha mpotspkeHun 400 et OyneT HaxOIUTHCS B OMACHOM IEPHOJE, BO BPEMs KOTOPOTO
M3MEHEHHE OpPOUTHI IJIaHETHl NMPUBEAET HAC K Yrpo3€ CTOJIKHOBEHMSI C CAMOM T'yCTOM 4acThIO
KOMETHOT0 0o0JjaKa, CoAepKallero caMble KpyIHble 00I0MKH. Yepes3 IBaauaTh JIET MMOCiIe 3TOro
IpeJICKa3aHus Mbl BOIILJIU B ATy onacHyto 30HY. lllupoko npusHaH (akTt, 4T0 HEKOTOPbIE U3 ITUX
00JIBIINX 0OBEKTOB B 3TO CaMO€ BpEMs HaXOAATCS Ha OpOMTax, MepeceKaroux opouTy 3emin,
U MbI HE 3HaeM, 0OpyIlaTcs JIM OHU Ha HAC WU e, 4TO Oosiee BEpOSITHO, — Ha APyTye IUIaHETHI.

Bo3moxHO, Bce 3TO BBIMISIIMT yCTpallalolle, HO HE BCe TaK IJIoxXo. BmepBbie B ucropuu
YeII0BEYECTBA MBI UMEEM BO3MOXKHOCTH OIPENETUTh OMAaCHbIE OOBEKTHl U MPEINPUHITH MEPHI,
yTOOBl OHU HE OOPYIIMIMCh Ha HAc cHoBAa. OAHOW W3 TAaKUX MOMBITOK HECKOJBKHX CTpaH
siBisieTcsl mpoekT «Crnelcrap/iy — COBMECTHAs MOMbBITKA ONMPEEIUTh 3TH YrpoXkarolue 3emie
O00BEKThI, — a TakXKe Ipyrue IOXOKHWEe IMpOorpaMMmbl, Bkioudas Teneckon «lIpocnexuBanus
OKOJIO3EMHBIX acTepoUI0B» K MpoekT «KocMmuueckoro HaOMOAeHNST YHUBEPCUTETa APU30HBDY.
K coxanenuto, Hu OMH U3 3TUX MMPOEKTOB HE GUHAHCUPYETCS B JOCTATOUHOM Mepe U paboThl He
MOTYT OBITH 3aBEPIICHBI HA MPOTSKEHUH MHOTHUX JIET, TEM HE MEHEE OHU BEyTCS HEMPEPBIBHO.

Hukto He 3HaeT TOYHO, CKOJBKO OMACHBIX KOMET U acTepOMJIOB HAXOIUTCS Ha OpOHUTE, HO
aCTPOHOMBI YBEPEHBI, YTO COTHHM ThICAY W3 HUX OCTAIOTCA HEOTKpBITbIMH. Camoe Xyaiiee
COCTOHUT B TOM, YTO MHOTHE U3 3TUX KOCMHUYECKUX OOBEKTOB UMEIOT TEMHBIN IBET, U UX TPYIHO
pasrisAeTh Aaxke BOJM3M, a KOIJa 3TO BCE K€ YHAeTcsi, CTAaHOBHUTCS CIUMIKOM Mo3aHO. C
YBEPEHHOCTBIO MOXHO CKa3aTh, YTO OJIMH U3 3TUX MOHCTPOB HAXOAUTCS Ha Kypce CTOIKHOBEHHUS
¢ 3emiieil — MBI IIPOCTO HE 3HaeM nojapoOHocTel. [IpousoiineT mu 3TO0 yepe3 COTHH JIET WIH
yepe3 HecKoJabko maHed? Jlake ecnmu Obl MBI OBUTM YBEpPEHBI, YTO KOMETa JICTUT Ha Hac, B
HACTOSIIEE BPEMS MbI MaJIO Y€TO CMOTJIN OBl IPEIPUHSATD.

[Ipoiiner MHOrO JIeT, HpeXJe YeM MBI CMOXEM YIPaBIATh CBOEH CyAb0OH B OTHOIIECHUH
CBEPXHOBBIX — a TaK)K€ TI'MIAaHTCKUX KOMET M acCTepOMJIOB, — HO YyYEHble paboOTaroT Hal



pemeHreM 3Toi npobiembl. OHAKO OHA HE SIBJISIETCS] MPHOPUTETHOM ISl IPABUTEIBCTB MHPA.
Onu Oonbliie CKJIOHHBI OTBEYATh HAa 3€MHBIE YTPO3bl, YeM Ha KocMHuuYecKre. UToObI 3alUTUTHCS
OT IMag€HUusd Ha HAC 3TUX THTaHTCKUX 06’b€KTOB, MBI JOJIZKHBI KOJIJICKTUBHO TPAaTUTh MPHUMCPHO
1020 MMJITMOHOB AOJIIAPOB B TOA, T. €. CYMMY, MEHBIIYIO, YEM CTOMMOCTH OJHOTO-IABYX
HAUYMHEHHBIX JIOPOTOCTOSIIIUM 000pyaoBaHuEM HUcTpeduTesneid. UToObI MONbITaThCsl ONpPEaeTUTh
yIrpo3y OT CBEPXHOBBIX, JACHET MOYTH HE TPeOyeTcs.

Harmmm nonmMTuky oueHb HeJOOIIEHUBAIOT 3TH CEPHhE3HBIE YTPO3bI, CTOCOOHBIE IPUBECTH K THOCIIH
’KMBOIO Ha 3eMie — MMOJ00HO rHOeI MaMOHTOB 13 THICAY JIET Ha3ald, — «B MCHOBEHHE OKay IO
KOCMUYECKMM MepkaMm. B Hacrosiiee Bpemsi Mbl CTOMM TMEPE] JUIIOM HECKOIBKUX CEPbE3HBIX
yrpo3. BeDKHBaHHMIO 4EI0BEYECKOM Pachl HE YIPOXKAIOT CEPbE3HO NTUYMHI TPHUIII, HAlaJCHUs
Anp-Kannapl, wucTomeHne HEPTAHBIX  3aMacoB, YYAOBHUINHBIC yparaHbl, THTaHTCKHE
3eMJICTPSICEHUSI, OTPOMHBIE IIyHAMH — OOJIbIIIas 9aCTh HACENICHUS BCE ITH OCICTBUSI IEPEIKUBET.
bonee TOoro, HM oAHA W3 MEPEUUCICHHBIX Yrpo3 HE MPUBOAWIA B MPOLIJIOM K MAacCCOBOMY
BBEIMHPAHHUI0. DTOTO HENb3sl CKa3aTh O CBEPXHOBOW U CTOJIKHOBEHUSX C HEOSCHBIMU TElaMU C
OOJIBLION Maccoil. DTH IBa BHAAa KOCMHYECKHX COOBITHH CBSI3aHBI CO MHOTMMH MAaCCOBBIMU
BBIMHUPAHUSIMU Ha Hallel MJIaHEeTe Ha MPOTSKEHUH MUJUTMOHOB JeT. K cuacThio, Mbl IEpEKUIN
WX, HO MHOTHE BUJIbI — HE CMOTJIK. B ciienyronuii pa3 MOKET HE BBLKUTh U YEJIOBEYECTBO.

JIOJITOCPOYHLIN ITPOIHO3

MpbI MOXeM UTHOPUPOBATh PACTYILYIO NEPEHACEIIEHHOCTh M BCE CBSI3aHHBIE C 3TUM MPOOJIEMBI,
MBI MOXKEM JIeJIaTh BUJ, YTO CBEPXHOBAsl M T'MTAHTCKHE KOMETHI HE YrpOXKarT 3emiie, OJHAKO
IPUTBOPCTBO HE CHOCOOHO ycTpaHUTh (akThl. IlogoOHBIE MaccuBHBIE «OOMOAPIUPOBKM
ABISIIOTCSL OJHUM U3 CHOCOOOB HPUPOJBI OYMCTUTH CBOM JOM, 3aCTaBUB COTHH Majlo
npUcnocoOIeHHBIX BUIOB HCUE3HYTh, J1aBas aAopory Ooinee kuByuuM. [logymaiite, Kk mpumepy,
000 BceM, YTO Mbl IIEHMM B Halld JIHU — HCKYCCTBE, MY3BIKE, S3bIKE, IPaMaTHYECKOM
UCKYCCTBE, MMCbMEHHOCTH, MaTeMaTUKEe U TeXHONOTUU. CBUIECTEIHCTBA TOBOPAT, YTO KAXKJIbIHA
U3 3TUX ACMEKTOB YEIOBEYECKOM U3HU Havyajg MHTECHCUBHO pa3BUBaThbcs Hocie 41 ThicAuM JeT
Hazal. MoxeT ObITh, 5TO TOJIBKO coBmameHue? MoxkeT. Ho Oojbliie 1Moxoke Ha TO, YTO HaIl
COBPEMEHHBIM 00pa3 ’KM3HM BO3HUK B SIPKOM OTHE B3pBIBAIOLICHCSA 3BE3[bl M BCIBIIIKE
Ha/IaloINX KOMET.

3AKIIIOYNUTEJIbBHOE 3AMEYAHUE

Jlaxxe Kkorma dSTa KHMATa JIOJDKHA Oblla TepefaBaThCsl B I€YaTh, HANIM MCCIEHOBAHUS
MIPOJIOJDKAITUCH U MBI JIeIalTd HOBBIE OTKPHITHA. ECIIM BaM HHTEPECHO O3HAKOMUTHCS C TEM, UTO
IIPOM30IILIO TIOCII€ HAITMCAHUS 3TOW KHUTH, MOXETe OeCIIaTHO BOCIIONB30BaThcs MH(opMaIuei
Ha caliTe www.cosmiccatastrophes.com.

[Ipunoxenus

[Ipunoxenne A

Haiinu cBoro cOOCTBEHHYIO KOCMHYECKYIO TTHLITb

Ecnu BBI kenaeTe HaWTH CBOIO COOCTBEHHYIO KOCMHYECKYIO IBLJIbL OT CBEPXHOBOM, KOMET U
METEOPUTOB, TO BaM MOHAJAO0OUTCS CYIepMarHuT, HECKOJIBKO MHCTPYMEHTOB, HEMHOTO 3€MJIH U
HEKOTOpas HACTOMYMBOCTh. BBl MOXeTe HaOpaTh HECKOJIbKO TaJUIOHOB 3€MJIM TaM, Tl )KUBETE.

Ecnu BaM moBe370 M psIIOM €CThb M3BECTHOE MECTO PACKOIIOK 3MOXHU KIIOBUC, MOXETE B3STh
o0pa3iibl 0CaIKOB TaM U YBHUJIETh TO, UTO MBI paccMaTpuBaeM B 3Toil kuure. Koneuno, He Bce,



YTO UMEET MarHUTHBIE CBOMCTBA, MOSBWIOCH M3 KOCMOCA, HO KOE-4TO — ompenenaeHHo. Huxe
MBI OTHILIEM MOJIPOOHO, KaK OOHAPYKUTh ITH CBUJIETEIIbCTRA.

Bo-niepBrIX, Bam ciemayeT mpuoOpecTH «peaKo3eMebHbBINY, MIIM HEOJUMOBBIA MarHUT, KOTOPBIA
Ha3bIBAIOT TAK)KE CYNEPMAarHuTOM. Y JIOCTOBEPHTECH, YTO MPOAABEL] 3HAET PA3HUIY MEXAY
TaKUM MarHuToM M oObluHBIM Ecnu Bbl mpuoOperere KakoW-HUOYIh OPYroil MarHuT, OH HE
Oyzer paboTarh Tak ke xopoio. Ham maraut pazmepom 1 x 2 x 1/ aroitma ctomn 30 gonnapos.

Jlaboparopun UCHOIB3YIOT BBICOKOTEXHOJIOTUYHOE O0OpYIOBAHUE ISl OTACICHHS MarHUTHBIX
YacTUI] OT OCAJKOB, €CTh M HE CTOJb CIIO)KHBIE METOBI, KOTOPHIE TOCTATOYHO XOPOIIO
paboTaroT, OCOOCHHO KOT/Ia HCIONh30BaHUE JIA0OPATOPHOTO OO0OPYIOBAaHUS HEBO3MOXKHO.
Kax b1t MeTo/1 M3 IPUBEACHHOTO HIMKE CITUCKA padOTaeT Jy4YIlle BCETO C ONPEACTICHHBIM THIIOM
MIOYBHI.

CBIITYYUME U IIECHAHBIE ITOYBbI

* Ecnin 00pas1fel 3eMiId JIETKO KPOINATCs, TO JIYYIlle BCETO MCKAaTh B HUX YAaCTHIBI BO BpEMS,
Korga 3emiis cyxas. Eciam oHa BiaxkHasi, MOJIOKUTE €€ Ha COJIHIIE Ha HECKOJbKO YacoB WIIU
HECKOJILKO JHEH.

* [Tocne Toro, kak 3emMiId BBICOXHET, IOJIOKUTE €€ B TUIOTHYIO €MKOCTb U HCIOJIB3YHTE KaKOM-
HUOYIb MHCTPYMEHT JJISi TOTO, YTOOBI pa3OUTh IUIOTHBIE KYCKH, IIOKa HE OCTAaHYTCSl TOJBKO
Kpomky. Jlydmie Bcero WCIONB30BaTh HEMETALIMYECKYI0 €MKOCTh M HEMETaJUIMYEeCKUi
MHCTPYMEHT, YTOOBI HE 100aBIATh KaKoW-HUOY b HHOPOAHBIN MeTaiul B o0pasen Kepamuueckuii
WJIN KaMEHHBIA MECTHUK JIyqIlle BCETO MOJOUAET JUIA Pa3JaBINBaHUS KOMBEB.

* [Tocne 3TOro Moj0XKUTe MarHUT B MJIACTUKOBBIN MAaKeT. DTO BaXXHbII MOMEHT, MMOCKOJIbKY BCE,
YTO MPUJIMMACT K MarHUTy, TPYJAHO MOTOM ynanuThb. [lakeTr mo3BosseT yOpaTh MarHUT TaKUM
00pa3oM, 4TO MarHUTHBIC YACTHUIIBI OTMAMAIOT JeTKO. MOXKHO HCIIOIh30BaTh HECKOJIBKO TOHKHX
ITAKETOB, HO TOJICTBIM MOKHO HCITOJIH30BAaTh JIOJIBIIIC.

® I/ICHOJ'IBSYH 110 MEHBIIECH MEpPE TPHU €MKOCTHU, IEPECHINIBTC NOCTATOYHOC KOJMYCCTBO IICCKA B
OIHY U3 HUX, OCTaBHUB ABC OCTAJIbHBIC ITYCTBIMHU.

* Kpenko 0OBsKUTE MAkeT ¢ MarHUTOM OTO Ba)KHBI MOMEHT, MOCKOJIbKY KOHTAKT C BO3IYXOM
YMEHBIIAET CUJy MarHuta. MeAjJeHHO HacChIIbTE MECOK Ha IOMEIIEHHBI B IAaKeT MAarHur,
NO3BOJISASI IECKY IaAaTh B OJHY M3 MYCTBIX eMKocTed. Bce, 4To MMeeT MarHuUTHBIE CBOWCTBA,
IPUJIMITHET K KpasM MarHuTa.

Kak Tonbko BBI BBICHIIAAM BECh NECOK Ha MAarauT, ACPXKUTC MArbovuT M IMAKET HaJd APYIrUuM
IMyCTBIM KOHTCI\/'IHepOM. ITocme 9TOro, nmpogonKasa CXuMaTrb MCIIOK, MCIJICHHO BBIHBTC MAarHuT
n3 Hero. Kak ToIbKo BEI IMPUTAHCTC K cebe MarauT, 4aCTHUIIbI CBOGOI[HO yrnaayT B EMKOCTbD.

* HexoTopbie wactuipl cnabo pearupyioT Ha MarHuT, Tak 4TO BaM HEOOXOIMMO IMOBTOPUTH
3achlnanye necka. [10JHbBIN MUK MOXKET 3aHATh HECKOJIBKO ITPOXOJ0B — JI0 JAECATH, IIOKa BBl HE
NOJy4YuTe OOJBINYIO YacTh YacTull. OCTaHOBUTHCS CIEYyeT, KOTAa NMpU MPOXOAe K MarHuTy
IIPUIAIAET TOJIbKO HECKOIBKO YACTHII.

* Eciin BBI XOTUTE YBHIETh YAaCTHILIBI [10JI MUKPOCKOIIOM, BaM, 110 BCEH BUIMMOCTH, HYHO OyaeT
yOpaTe ¢ HUX NbLIb, JIy4llle BCErO OUCTUIUIMPOBAHHOM Boaoi. Ilocie mpoMbIBKHM cliemyer
BBICYIIMTh YaCTHIIBl HA BO3JlyX€; HE UCIIOJIb3YHTE€ MUKPOBOJIHOBYIO II€Yb, TOCKOJBKY METAILI U



KOPOTKHUC BOJIHbI HCCOBMCCTHUMBI. Taxxe He HCHOHBSyﬁTG MeYb — HCKOTOPLIC YaCTUILIbI UMCIOT
IIOJIOCTh BHYTPU U MOT'YT B30PBATHECA; 9TO HC OIIACHO, HO JOCTABUT JIMIIHUC XJIOIMOTHI.

* Korma Bbl paboTaere ¢ MHKPOCKONOM, Jiydille Bcero BbiOparh yBenunuenue 100 wmmm 500.
Henoporoit Mukpockomn MOkHO mofo0pars B MHTEepHETE. M3-32 TOTO, YTO MAarHUTHBIC YACTHUIIBI
HEIPO3payuHbl, Jy4dll€ BCEr0 HCIOIb30BATH MHUKPOCKOI, B KOTOPOM CBET HJIET CBEPXY U
MO3BOJIIET PACCMOTPETh OOIMMIA BUA, a HE TaKOW, y KOTOPOTO CTEKJISIHHAs IUIACTHHKA
OCBEIIaeTCsl CHU3Y M JAaeT BO3MOXHOCTh YBUAETHh IpaHH 00pa3loB. MOXXHO HCIONIB30BaTh U
NOCJIETHUI MHUKPOCKOII, HO TOJIBKO B CIIy4dae, €ClId BBl NMPHOOpPETETE OTACIbHYIO TaJIOTEHHYIO
JaMIly BBICOKOM HMHTEHCHBHOCTH C HAcTpaWBarolieiica 1eiikoi. Haynute ¢ yBenuueHus
npuMepHo 50 U mocTeneHHo NpudaBIsHTE €ro.

JIMIIKUE WUJIN I'NIMHAHBIE OCAJIKU

* Ecin OCaJlKM JIMIIKKEC, JIYUIIC BCCHO OTACIUTDh YaCTUIIbI, KOT'JIa 3EMJIA MOKpasd. B OonpninHCTBE
CJIydacB, KOoraa HOI[OGHa}I 3CMIIA ABIIACTCA CYXOﬁ, YaCTUIbl OT HEC OTACIIUTE OYCHb TPYAHO.

¢ [TomoxuTe MarHUT B TIACTMACCOBBIN MAKET, KAk CKa3aHO BBIIIIE.

* Vcnonp3ys mo KpaifHel Mepe TpH KOHTEHHepa, MOJI0KHUTE OOJIbIION 0Opa3el] 3eMJIM B OJJUH U3
HUX. OcTaBbTE BTOPOM IMYCTHIM U HATIOJIHUTE TPETUN YUCTON BOJIOM.

* [Tonoxxute oOpazel B IUNIOTHYIO €MKOCTh U J100AaBBTE BOJIBI, YTOOBI UMETh BO3MOXKHOCThH BCE
nepeMemiaTh. VMcnonap3yiiTe HEeMETATMUECKH HHCTPYMEHT WM PYKH ISl Pa3MHUHAHUS KYCKOB,
[IOKa y Bac HE OCTAHETCS JHUIIb XUAKOCTb. VICHONB3ylTe 3KpaH WM CUTO I TOTO, YTOOBI
OT(GWIBTPOBATH OCTABIINECS KYCKH, H PA3OMHUTE UX.

* EcTp ABa crioco0a OTAeNUTh MAarHUTHBIE YaCTHIIbI:
(1) morpy3uTe MarHuT, 3aBEpHYTHIN B IUIACTUKOBBII MMAKET, B dKUAKOCTh U TIOBEPHUTE €T0;

(2) BBUIEHTE KHUIKOCTh HA MAarHHUT, PACIOJIOKECHHBIH B APyroi eMkocTd. B o0oux cimyyasx Bce
MMEIONIEC MarHUTHBIE CBOMCTBA IMIPUWJIMITHET K KpasiM MarHuTa.

* Kak TOJIBKO MarHuTHBIE YacCTUIBl MPUCTAHYT K MArHUTY, MOMECTUTE MArHUT B JPYryIO
€MKOCTb ¢ yuctor Bonou. [locie 3Toro, Kpenko nepxach 3a MaKeT, MEIJICHHO BBIHBTE U3 HETO
MarHuT. Kak TONBKO BHI BBHITAIIUTE MAarHUT, YacTUIBI CBOOOJHO OMNYCTATCS Ha JHO B
3aII0JIHEHHBIN BOJIOM KOHTEMHED.

* [ToBTOpHUTE 3Ty OMEpaIMIO, TOKA OOJIBILAS YACTh YACTUI] HE BBIMICT U3 KHUIKOCTH.

* Korza Bel 3aKOHUYMTE 3TO, BaM MOTpeOyeTCs NMPOCYLINTh YacTULbl. i1 3TOro HyXHO yOpaTh
00JbIIyI0 YacTh BOABI. [IprcTaBbTe MarHUT K CTEHKE €MKOCTH, a MIOTOM IPOBEIUTE UM BOKPYT
CTCHKH, ITOKa YaCTHULBl HE NPWJIMIHYT K IPOTUBOMOJIOKHOM OT MarHuTa CTEHKE. MeIIeHHO
BbUICHTE JNuIHIO BoAy. Korma Gonbmiast gacte 3Toi paboThl OyneT cienaHa, BHICYIIUTE Ha
COJIHIIE MOKPBIEC YaCTHIIBI.

» Korga BBl coOeperech paccMaTpHBaTh YacTHIBI B MHKPOCKOII, HAYHUTE C yBeiaudeHus 50 u
MOCTETNIEHHO MPHUOABIIIATE €ro.



Tonpko Menpyaiimue Qpakuuu TOro, UYTO BB yBHAWUTE, OYIyT UMETh BHE3EMHOE
npoucxoxaeHue. Eciu Bbl Haiiere OKpYyIJble, CIOBHO OTHOJUPOBaHHBIE c(ephl, TO OHU
HaBEpHSKA SABJISIOTCS TOCTSAMU U3-3a IPEIETIOB HAIIEH MIaHETHI.

CuacT/INBOH 0XOTHI 3a YacTUIIaMu !
[Ipunoxenue B
XUMHYECKUH COCTaB KOMET

Ta6muia B.1 moka3siBaeT copeprkaHre 3JIEMEHTOB (KOJIOHKA 1) B MarHUTHBIX YacTHIIAX M3 MECT
packorok 3moxu kinosuc B ['3iiHu (kononka 3) u Mappeit-Cnpunre (kononka 4). st cpaBHEHUS
MOoKa3aH XMMHYECKHH COCTaB HEMarHWUTHBIX 4acTUIl W3 [diHM (KojmoHka 2). 3amMeThTe, 4TO
OTHOCUTENIBHO PEIKHMX JJEMEHTOB dyacTulbl M3 Mappei-CipuHrc HMeET 3Ha4yeHWs,
xapakrepubie 11 KREEP (xomonka 5), a He s 3eMHON Kopel (KojioHKa 6). Bce 3HaueHus
IIPUBE/ICHBI B OTHOLIEHUH K MIIJIMOHY, 3a UCKJIFOUEHUEM CIIy4aeB, yKa3aHHBIX B IIPOLEHTAX.

Tabnuma B.1
BacaenT| Hossomewrr- | Bor Marrrrmue | KREEP Besanan
HRSC UMM MATHUTHNE | TR W AW Hipa
WRCTHE A EECTHIN 1 Majrperss- | obpainga
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5 46,1% 1% 1945 Her amunax s
Mg - 1.75% 1% £91% i 8
l i | 152 im Her gmamx 0
K N33a% 167% 145 OBEE 1.5
Ca LEL] 1.59% 274 106 b4
Se n2 125 & 18 5
T 173 08%41% 29I 147 e
¥ -t oz 160 ] 190
Cr - 450 X0 811 140
Mn 3 Ol85% 1415 Q1% 1%
i 538 D85 1508 8% 6,75
Co AR k2| ] 12 0
M - b A0 162 0
In —_ 163 A0 Her sasnnry Fi.
A 07 12 uz Her amanex 41
Br - 21 42 Her aaanmnex 3
Rb - 61 W0 n &l
b —_ oz 3 Her samvnax 02
Cs — 1 6 e 19
Ba M0 - 1351 30
Ce 4 E. | 638 297 &
La i 19 M0 113 L
Md - 16 20 ] 33
Sm 339 252 139 449 &
Eu - 03 63 245 1B
ol |osrs | azs 181 04 52
™ — _— 47 103 0
th 04 i4 4 36 18
Lu 0gs 033 15 524 56
Hf — 3 17 37 33
Ta - 25 545 416 17
W - 2 5 5 11
Au 2 - - Her painmex Q0
Th 1] a8 105 7 &
u = 20 17 583 15




[Tpunoxenne C
O3epa ¢ IpeBeCHBIM yTIIEM OT HoXapa
HwxenpuBenennasi Tabiuia MOKa3bIBAET BCE TPUIIATh TPU MECTa PACKOIMOK C MOBBIIICHHBIM

COZICp’KaHHUEM JIPEBECHOT0O YIUIsl, YKa3bIBAIOIIECTO Ha TOXaphl. Bce MCXOMHBIC TaHHBIC TOCTYITHBI
B MupoBowm llentpe nannbix Ha caiite http: //Iwf.ncdcnoaa-pov/paleo/ftp-pollen.litml.

Mecma noxape8 (33) Lipam Hecaedobameru
Oaepo beap Apuaoua Yaur

Osepo Ppoxec Apusona Yowr
Mappen-Cupranrc Apusona AsTopsl
Onepo Baadd Kaaudopsus Mop Veeraox
Osepo Cuecra Kaandopumua Bprorea
Hleers (5) osep Karnasa, bpurancikas Koaymbin  Bpayn
Osepo Xua Kanaaa, Bpuranckas Koaymbua  Vaasame
Mecro packonok Yobiora  Kamasa, Aanbepra AgTops:
Osepo Xuna Kanaaa, Mariumoba Botia u asropm
Osepo Xoy Koaopapao Axoapn
Osepo héwr-Knob Afipaxo Yuraox,
Bacceitn Fwrrcbypr MaauHOMC Tup

Pavom Mesunran ArTopn
Mpya Kiumba Mrumecora Kasuna
Osepo Ulapxedi MuHnecoTa Kamma
Osepo bavwep Munnecora Yuraok
Osepo [Muwmap Momrana Yuraow
boaoro Ulun-Mayrmum  Mourmana Mepunrep
boaoro Amepom Cenepras Kapoauna oo

Janus Cosrep-Dait Cesepnas Kapoawia AwTopu
Ozepo Myn Cenepear Aaxora Kaapx
Osepo Aurra Operon Yuraox
3asun Mapuon Hsaan Kapoanna Asrops
ITpya Bpaysc Brprianms Kueaaep
boxoro Yuaname-Aatix  3anaasas Adprka Meprrrep
Oaepo Kurner Basommnr Yweraox
(_?:;cpu{;m]r—lipux Basiomuns Veeraok
Heasoycroys Banosmusr Vuraok

[Ipunoxenue D

OcHOBHBIE MapKHUPYIOIIHE TOPU3OHTHI ATIOXU KIOBUC
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Wnn. D.1. Ora cocTaBHas AuarpaMma MOKa3bIBaeT BCE KIIOYEBBbIC Mapkepsl U3 ['»iHn, Muunran. [lpeBecHbIN yroib, YIIEPOLHOE CTEKIO
yriaepozaHsie cdepbl B H300MIMH BCTpeyaroTcs B I'3iHM, HO M3-3a TOrO, YTO y Hac ObUI TOJBKO OJMH CJOH JUIS MCCIENOBAHMH, MBI MX HE

oToOpa3uiu
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Wnn. D.2. — OcHOBHBIE MapKUPYIOMUE TOPH30HTEI packornok Yo60T B AnsOepTe. CTek1000pa3HbIil yriaepos He OKa3aH, HO OH IPUCYTCTBOBAI

B HEOOJIBIINX KOJINYECTBAX
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Wnn. D.3. OcHOBHBIE MapKUPYIOIIKE TOPU30HTH! Ha MecTe packonok Tommep B HOxHoi Kaponune. CrexnooOpasHblii yriaepon He MOKa3aH, HO

OH IIPUCYTCTBOBAJ B HEOONBIINX KOJMIECTBAX
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Wnn. D.4. OcHoBHBIE MapKUPYIOLIE TOPU30HTEL, «3anuBa Kapomuns B okpyre bmaen, 0xnas Kaponuna. B oOHapykeHBI BCe MapKepHl,
KpPOME MarHUTHBIX cdep. 3aMeThTe, YTO pacHpesielieHHe BBITISIAUT OYCHb MOXO0XKHUM Ha Paclpe/ieicHHe Ha JAPYTUX MECTaX PacKOIOK, BKIIKOYast

Kpaﬁ «3aliiBay, 4TO IIOKa3bIBACT, YTO OH 06pa3onancsi B DIIOXY KJIOBUC

OT3bIBbI O KHUT'E

«Knura ,,[ukn xocmMudeckux KatacTpo( sBIA€TCS NpUMEYATEIbHBIM, YBJICKATEIbHBIM U
y6eI[I/ITeJIBHBIM C H&y‘-lHOfI TOYKHU 3PCHUSA TOBECTBOBAHHUEM, KOTOPOC CHOCO6HO U3MCHUTH Halllnu
B3TJIAIbI HA MHp. BaxHbIi BBIBOJ, 4TO KatacTpoda, momoOHas OMHCAaHHOW, MOXKET CHOBA
IPOM30UTH B JII000E BpeMsl, TOJKHA MOOYAUTh K OObETMHEHHBIM YCHIIUSM MPABUTEIBCTB BCETO
MHpa JJIs1 TPOTUBOCTOSHUS 3TON CEPhE3HOM yrpo3e 3emiiey.

[Tpodeccop Asnepc Humicon, Jlabopatopusi CHHXpOTPOHHOTO U3TydICHUS,
Crendopackuii yauepcuteT u Otaen Gpusnkw,
CTOKroIbMCKUM YHUBEpPCHUTET, [1IBenus

«Yuraerca Kak TaAMHCTBEHHAs IOBECTh, B KOTOPOI M3JIararoTcsl yOequTeabHbIE U HEOCIIOPUMBIE
JIOKa3aTelbCcTBa KOCMHYECKOM KatacTpodbl, mpomsomrenmed 13 Teicay JeT Hazaf,
YHMUYTOKUBIIE MaMOHTOB M MHOTHX JPYTHUX KpPYHHBIX XUBOTHbIX CeBepHoii Amepuku. Ha
IPOTSKEHUM MTOCIEIHUX ABAJALATH MATH JIET s IPeLyNnpeskaan 0 O0IbIIONH OMAaCHOCTH MOA00HBIX



KaTakiu3MoB. M 3Ta KHHra MOMOXKET B MOHMMAaHUHU MOJOOHOTO pona coObITHil. Sl cuacTiuB
BHUJIETh CEPHE3HOE UCCIIEIOBAHNE, IPEACTABICHHOE B CTOJIb JIETKOM JIJI1 UTEHUS CTUJIEY.

bo6 Kobpuc, apxusuct Otaena «3anuBoB KapoauHsiy,
Yuusepcurter, bubnnoreka ynusepcutera JKopHKun

Ob ABTOPAX

PUYAPJ] ®IMPCTOYH, moxtop Gurocoduu, yuaeHsIi B 001acTH SACPHOH (GH3HKH, yIaCTHUK
[IpoekTa nzoronos B HarmonansHoit maboparopuu Jloypenca B bepkiu ¢ 1979 r.

AJUIEH VYOCT, nokrop ¢umocopun, ObUT BIAAETbIEM TIJIaBOH MEXIYHAPOTHOW HAy4HOU
KOHCYJbTAI[HIOHHOIN KOMITaHUH.

CHUMOH Y3PBUK-CMUT 6511 MOJEBBIM T€0JI0TOM-HCCIICIOBATEIIEM U T€OJIOTOM-IIIAXTEPOM a
ABCTpaJluy; HbIHE OH SIBJISIETCS IVIaBOM «Y3pBUK ACCOLMANUTEN», KOHCYIBTHUPYET aBTOPOB KHUT
u ¢upm B obOmactu mnabmucutH. Puvapny @Dsiipcroyn m CumoH VY3pBUK-CMHT JKHUBYT B
Kamudopuuu, a Annen Yact — B Apu3zoHe.
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