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H3BECTHA AKAZIEMHHN HAVYK CCCP

CEPNSA TEOJOTHUYECKAS
1955, N 5

A.B. NEABE, H. . XEPACKOB, H. A.IUTPEHAC, A J. AHWHH

HHKOJIA CEPTEEBHUY LWIATCKHUH

(K 60-setuto co OHa poxmcdenus)

Bhinaomuiics reonor gaureft cTpaHHl — akageMHK Hukonaft Cepreepuu
IIarckuit xopomio u3BecTeH He TOJBKO Y Hac, HO M 3a pyGemoM. Spkue,
BCersa OpHrHHaJbHBE H ryGoKue uccienosanus Hukonaa CepreeBnua npH-
BJIEKAIOT K ce6e BHHMAaHHe TeOPeTHUECKHMH OGOGIIEHHSMH, MPOKJAIbIBAONIH-
MH HOBbHe NYTH B Hayke, MHorue HayuHwie ugen H. C. Hlatckoro paspa6a-
THIBAIOTCSl €ro YueHHMKAaMH H IMOCJAefOBaTeNsIMH B PasHbIX T'eOJOTHYECKHX
yupexJeHHaxX Hamiefi CTpaHbl M YCIEUIHO IPUMEHSIOTCH TNPH MPaKTHYECKHX
uccaenoBanuax. OH sBaseTcss co3faresneM GOJbLIOA LWIKOMBI COBETCKHX TeoJo-
FOB-TeKTOHUCTOB M OGIUENPH3HAHHBIM HX DYKOBOIMTEJIEM.

Inpora Hayuubix uHTepecoB H. C. lllarckoro ompepmenunach yxe BO
BpeMsi nepBhIX ero HocxenoBanuil B IToBosmxkbe, Kaayxckoit o6aacrtu, Ho-
HeukoMm Gaccefine H Ha Kapkasze. B paHHux cBoux paGoTax OH BHCTymaer
OIHOBPEMEHHO H KaK CIEelHaNHUCT — NaJeOHTONOr, H KaK HCCJAeN0BaTe b CI0XK-
HBEIX BOMPOCOB CTPATHIPA(QUH, H KAK TEKTOHHCT. OaHUM U3 paHHHX €T0 HCCe-
noBaHuil Gblna paapa6oma nonpo6HOi cTpaTHrpagHu BepXHEMeJOBLIX H ma-
JleoreHoBLIX OTJOXKeHu# Joueukoro Gacceiina (1924). C Tex mnop MpOLIIO
6onee 30 jer, HO 3TH cTpaTurpaduueckHe BEIBOJAbl ¥ TOCTPOEHUS] B NOJHOH
Mepe COXPaHSIOT CBOe 3HaueHHe. -

Pa6orasa una CesepHom KaBkase u B 3akaBKkasbe, POH3BOJAS reosorHye-
CKYI0 ChEMKY H BHISICHSISI OCOOEHHOCTH He(pTeHOCHOCTH OTHAEJEHBIX Da3BUTHIX
sneck toaur, H. C. Ilatckuil, kak u B J{on6acce, 60/1biIoe BHUMAHHE YIS
BoripocaM crparurpadud. OH M3y4yuJ CTpPOeHHe MafKONCKOH TOJIIIH, XaayM-
CKOro sipyca M APYrHX dacreil majieoreHa H MOAPasfAeus] UX Ha MHOTHE ro-
PH3OHTHL.

Yxe B 3THX pa6GoTax HaMeTHJCA TOT MacTepcKoON NOAXOM K crparurpadu-
YeCKOMY aHaJM3y, KOTOPHI 0COGeHHO fPKO INPOMiBJsAJCS B GoJjiee NO3NHUX HC-
caenosauuax H. C. llatckoro, nocBsilieHHBIX cTpaTHrpaduu HOKeMGDHS U
HHXHero naJjeoson Pycckofi nuaT¢dopMbl H NpHJerawoumx K Heit obnacted.

B Tor xe pannuit mepuon Hayuno#t pestesbHoctdH H. C. Ularckuiit nan pax
MOP(OJNIOTHYECKHX ONHCAHHH TEKTOHHUECKUX CTPYKTYD H3YUaBIUHXCH UM paiio-
HOB M BBICTYMHJ KaK HOBAaTOP B METOJHKE TEKTOHHYECKHX WUCCJeIOBaHHU.
On noapo6HO pa3BHBAN HJeH O 3aBUCHMOCTH MoLIHOcTell ¥ ¢dauuil oT TeKTo-
HHYECKOTO0 H IPO3HOHHOTO pejbeda — uaeH, KOTOpble B HALIM AHH SIBJASIOTCH
OCHOBOH JI060ro aHaJ/k3a HCTOPHH (POPMHPOBAHHA CTPYKTYp mJjaTdopMmeH-
HbIX M TEOCHHKJAHHAMbHBIX o6sacteil. 3BecTHO, UTO B mOc/eHHE TOHBI 3TH
HIeH MOJYYWUIM UIMPOKOe Pa3BHTHE B TPydax MHOTHX COBETCKHX TeQJIOTOB,
H3yuenne pacnpeneneHns MomHocTedl H pauuil pasnTHYHBIX KAMEHHOYTOJNbHBIX
tosm JoHeukoro Gaccefina nossosnuao H. C. Illarckomy caenats Baxueiimui
TEOPETHYECKHH BBHIBOA O JJIHTENBHOCTH (OPMHPOBAHUS KPYHHEIX CKJIag0K
Jlou6acca. dtor BeiBOA omyGauKoBaH B 1924 r., T. e, padblie BbIXOAa B CBET
H3BeCTHHIX paGoT HeMelxux reojoros — P. Beptanura, I'. Berxepa u apyrux
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(1925—1930 rr.), Ha KOTOpBHle OGLIYHO CCBHUIAIOTCS NMPH H3YYeHMH BONPOCOB
06pasoBaHNsl U PA3BHTHA CKJIAAYaTOCTH KAMEHHOYTOJIBHEIX 6acceiiHoB. TaknuM
006pa3soM, yiKe B NepBHX CBOUX TeKTOHHUecKHX Hcctenaosanusx H. C. Illarckuit
paccMaTpHBaJ CTPOEHHE H Pa3BHUTHe CTPYKTYPHHX (GOPM B TeCHON 32BHCHMO-
CTH OT H3MEHEHHSI COCTaBa M MOILHOCTH 00pasyiomuX 3TH (GOPMbl TOPHBIX
ropoll; OH paspaboran B HajbHeHIleM CPaBHUTENbLHBIN TEKTOHHYECKHH MeTox
H yueHHe O TeoJIOTHYeCKHX (hOpMallusiX, KOTOpble NPHBEJIH €ro K psiiy Teope-
THYECKHX 000O6ILeHNIT H OTKPHITHH, HMEIOLIHX BaXKHOe 3HaueHHe JJIS Pa3/THUHBIX
orpacsiel reoJOrHH.

IlepBble KpymnHble TekToHHYecKue o6obmenuss H. C. Illatckoro cpsizanbl
¢ Cu6npckoit niatdopmoil H ee cKIaguaThHM oGpamieHHeM. XapaKTepHo, YTO
4 B AaJjbHefillleM JpeBHHe MJAAT(OPMBI H HX B3aHMOOTHOLIEHHSI CO CKJIafya-
TBIMH OGJIACTSIMH OCTAIOTCSl H3MOGJIEHHLIM OGBHEKTOM TEKTOHMYECKHX H3BbICKa-
HHI 3TOTO HCCJIeNOBaTeNs. )

Korma H. C. Hlarckmit (1932) man cBofi cuHTe3 cTpoenuss Cubupckoi
naaTdopMel, oHa GblIa H3yueHa odeHb cJaGo, M IO3TOMY K Hell HeJib3sl GbLIO
NPUMEHUTb Ty CJOXHYIO TnajeoreorpaduuecKkylo MeTONUKY, KOTOpas CTOJIb
ycnelHo 6uia paspaGorana A. 1. Kapnuuckum u A. JI. ApxaHreJbCKHM TIpH
H3yueHun Pycckoft naargopmel. Kpome toro, Cubupckass mmardopma OTIIH-
4yaeTcsi CBOeOOPA3HBIMH YEDPTAMH CTPOEHHS; TaK, OCOGEHHO 3aTPYAHSIO H3Y-
YyeHHe 3TOfl OOJIACTH HAJHYHE MAOBOJBHO CHJBHBEIX JHCJOKAUMi B HHUXKHeNa-
JICO30MCKUX OT/I0XeHuax, MckycHo onepupysa reorpaduuyecKkuM pacnpepese-
HHEM M OCOOGEHHOCTSMH CTPOeHHsI HauboJiee KPYMHBIX c*rpamrpa(pnqecxux
KOMIIJIEKCOB, YHCTO CTPYKTYPHBIM aHA/NU30M H CPaBHeHUSAMH ¢ Pycckoil maat-
¢opmoit, H. C. larckuit cymen BbIesuTh Ha TPpoMajaHOM, paHee HepacuJe-
HeHHOH MJIOMIaAN MIAaTHOPMBI OCHOBHBIE CTPYKTYPHBIE 3JIeMEHThl H cHopMyJin-
poBaTb 0co6oe MHeHHe 06 0GJacTH TaK HAasbIBaeMOIO «JIPEeBHErO TEMEHU»
A3suy, B OTHOIUEHHH KOTOPOil B TO BpeMs CYILECTBOBaJH JBE MPAMO MPOTHBO-
MOJIOXKHBIE TEOPHH, HA TEPBHIA B3IJSA HCKJIIOYAMOUIHE BO3MOMXHOCTb KaKOTo-
60 TpeTbero peleHHs.

Co BpeMeHH COCTaBJIEHHSI 3TOH CXeMbl MaTepHasJ IO TIeOJOTHYECKOMY
crpoeHu1o CubupcKoft naaT@opMBl U €ro CKJAaA4yaTOMy OKDPYXKEHHIO HeHsMe-
PHMO BO3poc. BnouiHe ecTeCTBEHHO, UTO MHOTOe ceffuac MoKeT GBITb Pa3BHTO,
a KOe-uTO HYXKJAeTcsl B HCNPABJIEHHH, HO BO BCeX HOBBIX TEKTOHHYECKHX CXe-
Max fCHO BLICTymaeT HepBoHavaJ/JbHBIH abpuc, caeqandsiit H. C. [Marckum.

Ycnex cxemut H. C. lllatckoro, HeCOMHEHHO, BhI3BaH TeM OGCTOSITEIbCTBOM,
4TO K M3yuyeHHI0 cTpoeHHA CHOUPCKOH miaThopMbl OH MOAOLIEN] HCTOPHYECKH.
OcofeHHO BaXXHbIM O0KAa3aJjiCsl 3TOT NOAXOJA INpPH aHajlKu3e ee JPeBHeHIINX
o6pasoBanuii. B ¢ynnamMente mnaardopmsl Gblna BHIABJAeHA 06JacTh, Tie
CKJIa{4aTOCTb, MOJYUYHBILIAsA Ha3BaHue GalKaJIbCKOH, 3aKOHYMJIACh B CAMOM
KOHLE J0oKeMOGpHs, NMpHYEM OKas3aJoch, YTO pe3KHe HapylleHHs B TOKpOBe
n1at¢opMbl IPUYPOUYEHB! TOJMBKO K 3TOI 06JaCTH # OTCYTCTBYIOT BHE ee.

Pa6oter H. C. Ilatckoro no Pycckoil naatdopme, Tak ke Kak H no Cu-
6HpCKO#, OTKPHIBAIOT HOBBIH NMEPHOJ B HCCJIEJOBAHHH 3THX KPYNHBIX CTPYKTYP.
MoyXHO MNpOC/HefHTh, KaK NPHEMBl HCCJENOBAHHUSA, TOJbKO HaMeueHHBIe IPH
nsyueHdun Cubupckoit miatgopmel, B pa3BepHYTOM BHAE MOJYYMJIH MDHMEHe-
HHe B paborax mo Pycckoit mniatgopme, a 3aTeM HepepocsH B paGoTH 1O
CPaBHHTENbHOH TEKTOHHKE APEBHHX MNJatdopM.

CTPYKTYpPHHIl aHaJH3, KOTOPHIM RO H3BeCTHOH CTeneHM nNpeHeGperaau
npeablAye Hccjenopareant Pycckod nmaTgoOpMBl, HPHBEA K OTKDBLITHIO
Bosro-Ypansckoro cBoja, BHISICHEHHIO CBfI3H BaJOB C packosaMu (yHIaMeH-
Ta, YCTAHOBJEHHIO YIJIOBATHIX OuepTaHHil MaaTdOpPMbI, YKa3bBAOLINX HA ee
orpaHuyeHHe GOJBIIHUMH Pa3jOMaMH, OTKDBHITHIO DasjIOMOB, MepeceKaiomux
u naatdopMy H KaBkas, T. e, Aucjokanuil oueHb rNyOOKOTO 3aJ0KEeHHs, U T. .

Hctopuueckuii noaxon sacrasun H. C. llarckoro paccmarpusaTh TekTo-
HHyeckue 3JjeMeHTH! Pycckoit niardopMbl OTAEJBHO MJs Pa3MYHBIX 310X H
[IEPHOZIOB H COCTaBMTh 0cOoOBle KapThl A KaJeLOHCKOH, repUHHCKOH H afb-
nuiickoit ee cTpykTyp. Oco60 TmlaTeNIbLHOMY aHagM3Y, C TOYKH 3peHUs BO3-
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pacTa H CTPOEHHs, NOJABEPIJINCH ApPeBHeMIIHe OTIOXKeHHA MIaThopMbl, Oca-
ROYHBIE OGPa3OBaHHA KOHIA AOKeMOPHs GBLIH BhiJEJEHH B CAMOCTOSTENBHYIO
pudefickylo rpynmy cjoeB C OHNOPDHBIM pa3pe3oM TIOCAEAHEH Ha 3amagHOM
CKJIoHe Ypasa. Bruto mokasaHo, 4TO OTJIOXKEHHS, BhIAE/ISABUIMECH [OJ HA3Ba-
HHAAMH CHHHS, CNIADarMHUTA H JPYTUMH, ABJSIOTCA JIMIIb YaCTSIMH 3TOH TPYNIH,
KoTopasi OTJIHYaeTcsi MHOTHMH NpPH3HAKaMH, He MO3BOJAIIINMH BKJIIOYHTbL ee
B cocTaB naieozod. Ha Pycckoii miardopme Gruni oThaeseHH 06JacTH € TH-
MHYHO TJIAT(OPMEeHHBIM DEXHMMOM PH(eEHCKHX cloeB oT obsacrelt pudenckoi
CKJIa[4aTOCTH, B KOTOPHIX M IaJIeO30HCKUH NMOKPOB OKasajcs, Kak H Ha Cu-
6upckoii mnardopme, HapylleHHHIM CHJABHEE, YeM B APYrHX paiioHax.

Mertoapl cpaBHUTENBHOH TEKTOHHKH B paborax no Pycckoii naardopme
OBVIH BCECTOPOHHE Pa3BUTHI H MPHBEJU K HOBHIM Ba)KHbIM BbiBogaM. OcobeH-
HO TUIOOTBOPHO GBLIC NMpPHMEHEHHe THX METONOB JUIl BEIICHEHHS IPOHCXOXK-
neunss Jlon6acca M npujeramoumux K HeMy cTpyKTyp. CpaBHUTENbHO-TEKTOHH-
yeckue uccienoBanus H. C. [latckoro B 3ToM paiioHe HauHHAIOTCA C BHIsICHe-
HHST «TEKTOHHYECKOTO CMBIC/Ia» BBIXOJOB runca y r. PoMHB H aua6asa y
ces. Mcauku. AHanu3HPys CTPOEHHE 3TUX BBIXOLOB IO JHTEPATYPHBIM JAHHBIM
H CPaBHHBAsi €ro CO CTPOEHHEM COJISTHOKYIOJIBHHIX CTPYKTYp B paiione MeKcH-
KaHCKOro 3aJiiBa- U B Ypano-OMGeHCKOit o6GJacTH, OH MPUXOAUT K 3aKJue-
HHIO 06 X oauHakoBo#l mpupoxe. OTCIONA OCTOPOXKHO AEAETCS BHIBOJ O BO3-
MOXHOH He(pTeHOCHOCTH paiioHa r. POMHBI, KOTOpHIfl B HaJbHefimeM GiecTsie
MOATBEPAHJICS.

Ha cnenyiomeft craguu ucciefoBanus aHajausupyercs npupoga HoubGacca.
MeTtonaMu CpaBHHTENLHON TEKTOHHKH [OKAa3HBAeTcCsl, UTO [0 MHOTHM OCOGeH-
HOCTAM CTpoeHHs1 JloHGacc YAUBHTENBHO OJH30K [IPeArOpHLIM BNAJHHAM rep-
uuHCKON EBponbl. YKpaWmHCKUA CONSHOKYNOJLHBIN pafOH MPH 3TOM SIBJAETCA
aHaJjioroM nojoGHoro e paitona CesepHoii I'epmanun. HcronkoBanne IloH-
facca B KauecTBe KpaeBoro mporuGa (mpeiropHof BHaJAHHBI) Kak OBl CHHTe-
3MpoBaJi0 HauGoJiee LeHHBIE YAaCTH DaHee BHICKA3aHHBIX THIOTe3, NO ORHOM
n3 xotopuix Jou6acc u Asopo-Tlogonbckuit MaccHB GBLTH d/1eMeHTaMH 06Jia-
CTH repuuHckolt cknagyaroctu (M. M. TerseB), B To BpeMs Kak N0 Apyroi —
Joun6acc sBASICA BHYTPHIJIATGOPMEHHEIM HOBOOGpPAa30BaHHEM T'eOCHHKJIH-
rauabHoi npupoan! (A. Jl. ApxaHreJbCKuit).

Onnako fAajieko He Bce reoviornueckue ocoGensocru Jlon6acca Haxoausu
B 3TOH TeOpHH cBoe OODBSACHEHHe, H NPEXKJe BCEro OCTaBaJHCh HENCHATHHIMH
Te rpoMajiHbieé H3MeHEeHHSI COCTaBa H MOLUHOCTel KaMEHHOYTOJIBHBIX OTJIOXKe-
HUl, a TakxKe CTEMeHH HX AUCJIOLHPOBAHHOCTH, KOTOPHIE HAGJIONAIOTCA M0
npoctupanuo crpykrypsl. H. C. Illatckuit npeanpHHHMaeT HOBble, GoJsee
o6uIMpHBle H NIyGOKHE HCCJIEeJOBAHHS MO CPABHUTEJIbHOM TEKTOHHKE, B KOTO-
pble BoBjekatorcsi CeBepoaMepukaHckasi, Pycckas n Cubupckas naatopMel.
Bhiasasercss ocofasi rpynna CTPYKTYpP, BO3HHKAIOUIMX Ha BHYTPEHHHX Yraax
miatdopM, a B Hell ocobas MOArpynna — IonepeyHble KpaeBble MPOTHOH,
K KoTopelM oTHocarcs [ou6acc, cucrema Buuura B CIIA u ppyrue. Takum
06pa3oM, HAuaBIUHCh C BBISICHEHHS perHoHabHON mpo6iemn [lonGacca, uc-
caenosanus H. C. IllaTckoro BHIIM Jajeko 3a ee NpeNeabl H pHBEJH
K OGBACHEHHIO MHOTHX TeKTOHHYECKHX ()OPM CaMBIX PasJHYHBIX obJjacreit
(rpana Uepnbimesa, Buaoiickasi BnaguHa, cureknusa Orapa u [lenaBapckuit
6acceiin B CIIA, rpa6en Ocio u Ap.).

B 1933 r. puiusa B cBeT H3BecTHasi paGota A. JI. ApxaHreJabCKOro H
H. C. lllaTckoro, NocBsilieHHAsi ONMUCAHHIO TVIABHEHIIHX OCOGEHHOCTEH TEKTO-
HHYECKOro CTPOeHHsl BCeil OrpOMHOl TeppUTOPHH Halllelt cTpaHbl. B sroit pa-
6ote TekTouuka Asmuarckoit uactu CCCP, 3a uckmoueHuem Cpenueit Asuwm,
nanoxena H. C. Ilarckum. {15 mo3HaHHA 3aKOHOMEPHOCTEH TeOJIOTHYeCKOTC
crpoeiuss CCCP u pa3paGOTKH TeOPHH Pa3BHTHS 3eMHOH KOPBI 3TO HCCJeNO-
BaHHE HMEJIO OYeHb GOoJIbIlIoe 3HayeHHe.

B ocHoBy TektoHuueckoro pafionnpoaHus CCCP 6bu1 nosoKeH NPHHLHI
pacujieHeHHsl 3€MHOIl KOPH Ha JpeBHHe NOKeMOpHiicKHe MiaTdopMbl U Omos-
ChIBalOLIHe HX FeOCHHKIMHAJbHBIE 06JIaCTH, KOTOPBIe MO BO3pacTy Mmo3fHeiwed
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U Haubojiee WHTEHCHBHO NPOABHUBHIENCS CKJAAA4ATOCTH ObLIM INOJApPa3AeJeHHl
Ha KaJlelOHCKHe, TepUMHCKHe, Me3030ACKHe U aJbIHHCKHE. .

Cocrosinne reoJiornyeckoii msyyenHoctt CCCP B To Bpemsi 3acTaBHJIO
B GOJILLUIMHCTBE CJIyyaeB KaJieJOHCKUE H FePLHHCKHE CKJaaadaThie 30HHI 0Gbe-
JUMHHTD B eAHHble — faseo3oiickue. B 3TOM pacuseHeHHH BHIpAa3HJCA Xa-
pakrepHuil ana A. JI. Apxaureasckoro ¥ H. C. lllatckoro ucropuyeckuit nmoa-
XOJ He TOJIBKO K TeKTOHHYeCKOMY pafloOHHPOBAHHIO, HO H K MOHHMAaHHIO O6IIUX
3aKOHOMEpPHOCTell CTpOeHHs 3eMHOH KOPH. B NpOTHBOMOMOXHOCTb IIMPOKO
pPacrnpocTpaHeHHOMY B Te TOAbl MHEHHIO, OHH IOKa3aJd, YTO FeOCHHKJIMHAJb-
HBle 06JIACTH YK€ Ha PaHHHX CTaJHSIX CBOErO PA3BHTHs SBJAIOTCSH He MPOCTHI-
MH OJHOPDOAHBIMH KPYIHBIMH mporuGamu 3eMHOH KOPHI, a4 BO BCE 3TOXH CBOEro
CYWIeCTBOBAHHS INPEACTABAANH CJOXKHYIO CHCTEMY UYepeiyIOILHXCS MeXKAY
co6oii nporu6oB ¥ mogHaTHH. FIMEHHO paspyllleHHe JJIHTENBHO CYLIECTBYIO-
IUMX TOJMHATUH BHYTPH TNEOCHHKJIHHAJIbHBIX CHCTEM, a He cHoc ¢ miatdopm,
NPHBOJUT K 06pa3oBaHHIO MOINHBIX TOJIL OGJIOMOYHBIX MOPOMA, CTOJIb THIHY-
HBIX JAJIS1 TeOCHHKJHHAJbHBIX Tporu6os Jiro6oro Bospacta. B HacTosilnee
BpeMsi 3TH TeopeTHYecKHe 060GLIeHUsI He TpeOyloT 3auiuThl. Bosiee Toro, oHu
SBJIAIOTCS] a30yyHbIMH HCTHHAMH JJIST KaJOro reosiora, Ho B cepeanne 30-x
TONOB OHHM GBbIIM HOBHl H BBHISLIBAJIM BO3Pa{eHHs Haxe CO CTOPOHBI BhILAIO-
LIUXCS] YUEHBIX.

B 1937 r. A. [. Apxaurensckuit u H. C. [IlaTckuii cOBMeCTHO cO CBOHMHU
YYeHHKAMH onyO6JHKOBaJu GoJsblllylo MoHorpaguio «KpaTkuit ouepk reoJio-
rH4ecKofl CTPYKTYpHl K reojoruveckoil ucropun CCCP». B sToM ouepke oHH
oGo6IWUTH OueHb GOJBIIOH (QakTHUeCKult MaTepHaJsi, HAKOIJIEHHEIHl COBETCKHMH
reojoramu 3a 20 Jsier nocne Benukoit OKTAGPBCKON COLHANHCTHUECKOH peBO-
JIIOLHK. : '

PasBuBasi cBoM B3rysifibl Ha TekToHHuecKoe crpoenne CCCP, A. 1. ApxaH-
reapckuit ¥ H. C. Ilatckuét cocraBuau OGoJiee AeTajbHYI0 TEKTOHHYECKYIO
CXeMy Halllefl cTpaHbl M H3JIOXKUJIM IJIaBHeHINHE IOJIOXKEHHsSI TEOPHH TeOCHH-
KJHHANeld, CYIIecTBeHHO H3MeHeHHOH M 3aHOBO paspafoTaHHON Ha OCHOBe
OTeUeCTBEHHOr0 Matepuaja. De3 mnpeyBenuueHHs MOXHO CKasaTh, YTO OHH
CO3JaJIi COBPEMEHHOE yueHHe O TeQCHHKJIHHAAAX H NAaTgopMax H OGBICHHIH
BaxKHelllllne 3aKOHOMepHOCTH reojoruyeckoro crpoeruss CCCP. C rtex mnop
NpoIULIO MHOFO JeT, HO OCHOBHble BHBoAHW A, [Jl. ApxaHreabckoro H
H. C. UlaTckoro He rnoapepriuch CKOJbKO-HHGY b CYIHeCTBEHHOMY [IePecMoTpy,
a MpoNOJIXKaIT COCTABJAATb OCHOBY BCeX AajipHeHIIMX HCCJIefOBaHuil B o6ja-
CTU KaK Y4YeHHsI O T€OCHHKJIHHAJAX M MaaTdopMax, TaK U H3yYEeHUS Te0JIOrH-
4eCKOTO CTPOeHHs HameH CTPaHHL

HOana uccnepoanuit H. C. llarckoro oueHp xapakTepHa HIesl O 3aBHCH-
MOCTH MOILIHOCTeH OCajKoB, HX (hanuvasbHOH H3MEHYHUBOCTH H CJlAraeMblX HMH
dopmauuii OT pa3BUTHA TEKTOHHYECKUX CTPYKTYp. DTa HIes MNpHUBEJA €ro,
B YaCTHOCTH, K HOBBIM B3IVIIRAaM HA NPOHCXOKJEHHe CKJIaAdaTocTH. B ocHoBe
ero paGoT MO 3TOMY BONPOCY JIEKHT KPHTHKA TMPeACTaBJeHHA O TaK Hashi-
BaeMbIX OpPOTeHHYeCKHX (pasax — KpaTKOBPEMEHHHIX 310XaX, BO BPEMS KOTO-
prIX 6yaTO Obl MPOUCXOAMIHM CKJIafyaThle (OpOreHHYeCKHe) ABHXKEHHS H KO-
TOpHle OTAENSJIHCE NMPONO/IXKHTEJIbHEIMH 3M0XaMU JBUXKEHHIl APYroro THIA,
H3BECTHBIMH IOJ, Ha3BaHHSMH 3nelporeHHyecKMX HJH KoJe6aTesNbHbIX, ITH
NpeaCTaBJeHHss OJHO BPeMsi TOCMOACTBOBAJH B TEKTOHHKE H B Dsax CBOHX
3aUIMTHUKOB HACYUTBHIBAIOT MO CHX TNOP MHOTO BHAHEHIIHX TEKTOHHCTOB,
B umcJe KoTopbix Heo6xogumo ynoMmsinyth [ Ilruane. Kak mnokasan
H. C. UlaTcknit, Takue npeAcTaBJeHHs BOCXOAAT K B3IJI4aM <«KaTacTpodw-
croB» mepBoii nonoBuHbl XIX Beka (dau ge-BomoH) H moromy Moryt Gbith
Ha3BaHbl «HEOKATaCTPOQUYECKHMHY.,

H. C. Ularckuit nokasas, 4To HayyHOH OCHOBOH 3THX NpeJCTaBNEHHUIl sIB-
JISI€TCSl  HeMPAaBMJIBHOE HCTOJIKOBaHME YIJIOBBIX HECOIVIACHI, IO KOTOpOMY
HaKJOH MAauKH, Jexalled HUXKe MOBepPXHOCTH HEeCOrJacHs, BO3HHKAeT JIHIIb
fIoc/ie OTVIOXKEHHS] CaMOro BepXHero ee cJjos. B aelicTBHTENIBHOCTH, CKJ/IagKo-
ofpasppaHHe MOXeT HATH OJHOBpeMEHHO C 0CaJKooOpa3oBaHHEM, a YIJIOBhHE
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HeCOTJIACHA TOSABJSAIOTCA JIMUIb TOTAA, KOTAA CJIOM B pe3yjbTaTe NoLbeMa
6yIyT B Kakoi-To Mepe pasMmeithl. Camo mo cebe CKjaIaAKooGpasoBaHue 'fB-
JfeTcsl AJUTeNbHBIM IPOLECCOM, COM3MEPHMBIM BO BpeMeHH C ocajakoobpa-
30BaHHEM.

Hurepec K stomy kpyry BonpocoB Bo3uuk y H. C. IIlarckoro eume B Ha-
yajie ero HAYYHO! JefATeNbHOCTH, BOo Bpems paGor B JloHGacce, a OCHOBHOH
coGcTBeHHBI MaTepHan 10 OOpa30BaHHIO CKJIAJOK OAHOBPEMEHHO C OCAfKO-
HakorJleHHeM Gbla UM coGpaH Bo BpeMsi pa6or B KoGricraue.

Pa6Goret H. C. IllaTckoro, ¢ UX JIOTHUECKO#l 3aBepLIEHHOCTHIO BCEX MPHH-
UUNHAAJBHBIX MOJOXKEHUH H OTCYTCTBHEM HOJIOBHHYATHIX KOMIIPOMHCCHHIX pe-
UIeHHI, HECOMHEHHO, CHIFpajy BelyIIYI0 POJb B TOM NaJeHHH HAeH «IUTHJ-
JleaHCTBa», KOoTOpoe Hab/10aeTCsl B HACTosllee BpeMd. TPYRHO NepeoUeHUTh
3HayeHHe HOBBIX BO33peHHHl MO Bompocy 06 06pasoBaHHM CKJIAAYATOCTH IS
pasHbix o006JacTell TeOJIOTHH — JJil CcTpaTHrpadvH H yueHHd 06 3BOJIOLHH
OpraHu3MoB, A/ TEOPHH MarMaTH4YeCKOro mnpotecca, u Mpexjae BCero AJs TeK-
ToHukH. B cBere npeit H. C. lllaTckoro no-HOBOMY BBIPHCOBBIBAETCSI HCTOPHS
Pa3BHUTHSI TEKTOHHUECKHX CTPYKTYP MHOTHX oGJacrefl, a yueHde 06 o6pasoBa-
HHH CKJAJOK BBIXOAHT M3 TOTO TYNHKA, B KOTOPHIl OHO IomaJno, Korga o6pa-
30BaHHe KPYNHBIX TEKTOHMYeCKUX (OPM 0Ka3anoCh OTOPBAHHEIM BO BPEMEHH
OoT 06pa3oBaHus MeJKHUX GOpM.

OnHoBpeMeHHO ¢ H3yueHUeM YCJHOBHH o6pasoBaHus ckiaagok H, C. IHar-
CKMH MpoJoJiKaJl CBOH HCCJEeJOBAaHUA [0 TEOPDHUH reocHHKJIHHaJe#. PaGoras
B Llentpasbuom Kasaxcrane ¢ 1936 no 1939 r., oH 0606muna OrpoMHEI Ma-
TEePHaN [0 TeOJOrMH 3TOH CKJag4aToll CTPaHbl M COBEpLIEHHO MHO-HOBOMY
OOBACHUN ce TeKTOHHuecKoe crpoeHue, Hapsiny ¢ perHoHajbHBIM ONMHCaHHEM
TeKTOHHYeckHX ¢opM LlenrpanbHoro Kasaxcrana, H. C. IllaTtckuit Bnepsbie
PasBUJ HAEH O TAK HA3LIBA€MbIX YHACJeOBAHHEIX M HAJOXKEHHHIX CTPYKTYpax
reoCHHK/JIHHAJbHLIX o6sacrefi. K yHac/efIOBaHHBEIM CTPYKTypaM [pHHaZJiexaT
JJIMTeNbHO pasBMBalollyecss KpyNHble NPOTHGB], I/ KOTOPHIX XapaKTepHHl
6osibiuasi MOJNIHOTA CTpaTUrpaduuecKoro paspesa M cCoXpaHeHHe OOLIETO MJaHa
CTPOEHHSI B TeYEHHE OJHOrO WJIH AaXKe HeCKOJbKHX NepuonoB. DTH NpPOruGH
conpsizkeHbl ¢ TaKOro e THna (opMaMu — KPYNHHEIMH noaHstusamu. Hano-
JKeHHBle CTPYKTYpPhl SIBJSIIOTCHA TeKTOHHYECKMMH HOBooGpasoBaHusMu. OHu
pacrnosiaraloTcsl ¢ pe3KHM HecOIJIacMeM H IepepriBOM Ha GoJsiee HAPEBHHX
CTPYKTYpax M 0o6pasyior GoJblide MYyJabJbl, KOTOPEIM, KaK NPaBHJO, CBOM-
cTBeHHa 6oJsiee WJIH MeHee pPe3KO BLIpaXKGHHas HENOJHOTA CTpaTurpaduue-
ckoro paspesa. OnHaKo yHacJIe[JOBaHHbIE H HAJOXEHHBIE CTPYKTYPHI ABJIAIOTCS
HNOHAITUSIMH B H3BECTHOH Mepe OTHOCHTENBbHLIMH, TAK KaK IOCJIe BO3HHKHOBE-
HHsl HaJNlOXKeHHas CTPYKTypa JJIUTEJIbHO pAa3BHBAeTCs, OGBLIYHO Hacaenys
nepBoHaua/NbHBIA NJaH cBoero crpoedus. Ha npumepe LentpanasHoro Kasax-
crada (1938) H. C. Ilarckuii nokasaJj TakKie, UTO B pe3yJ/ibTaTe MHUrpalHu
JIpEeBHHE AHTHKJMHAJbHbIE 30HB B Ipollecce pPa3BHTUA TI'€OCHHKJMHAJbLHOMH
00J1aCTH MOTYT BOBJIEKAThbC B NPOTHOHL.

IpencraBnenne 06 yHac/leJOBAaHHBLIX H HAJOXEHHHIX CTPYKTYPax SIBAAETCS
TeOPeTHYECKHM " BbIBOJOM, OTKPBIBLINM HOBble NMYyTH B Hayke. JJUHHBIA paAL
HcCJeJOBAHHUi, BLINOJHEHHBI COBETCKHUMH TIeoJIOTaMH B MOCJEAHHE TOJH,
KpacHOPEeUHBO CBHJETENLCTBYET O TOM, Kakoe GoJsibllioe 3HAueHHe IJIS pa3BH-
THA TEKTOHUKHM HMMeeT 3TOT BbIBOA. B Hacroslee BpeMs OH JIEXKHT B OCHOBE
BceX paboT, B KOTOPHIX PACCMATPHBAIOTCS BONPOCH NMPOHCXOXIEHUS H JaJib-
Heiimtero popMHPOBAHHS TEKTOHHYECKHX CTPYKTYD He TOJbKO I'€OCHHKJHHAJb-
HBIX, HO UM MJaT(POPMEeHHHIX obJacTel. )

Ilpomonxkast paspaGatwiBaTh TeopHuio reocunkjnnajnefi, H. C. latckuii
OpUIleJ K 3aKJIIOUEHHI0 O TOM, YTO TCOCHHKJAHHAJ/IbHEIE OOJIACTH YXKe B paH-
HHI MEPHON CBOEro PasBHTHS PaCU/NeHSIOTCS HA OTHeJbHBIE I€OCHHKJIHHAJb-
HbBle CHCTEMEI, a TOC/JeJHHe — HAa TeOCHHKJIWHANH M TeOaHTHKJIHHAAH. ITH
riagHefilliie TEKTOHHYeCKHe 3JeMEHThl 3eMHOH KOpH, TaK e KaK H IJarT-
&opMEI, HepasJenHMO CBSI3aHBl CO CTPYKTYPaMH M JBHXKEHHUSIMH CaMBIX TJy-
60kux uacTeil cuMmarHuyeckoit MaHTHH 3eMJd. OCHOBHIBAsICb Ha HOBEHIIHX
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(MowHOCTM 3TOro paspesa AaHbl Mo A. . KoccoBckoit n 3. M. CTapOoCTUHOIA).
BepxHelopckue OTNIOXEHWUA OTHOCATCA K YINEeHOCHOW (hopmauuu.

OCO6eHHOCTLIO YNOMSHYTOrO paspesa, Mo CpaBHEHWO C JIMHAEHCKUM, AB-
NSeTcs OTCYTCTBME B HEM [OCTOBEPHBLIX MOPCKUX OT/IOKEHWA B HWKHEM feit-
ace U cpeaHen tope.

HWKHUM uneHoM paspesa KOPCKUX OTNOXeHWI bacceitHa p. AnfjaHa Takxke
ABNAEGTCA HWDKHAA KOHTUHEeHTanbHas cBuTa. CBOAHbIA paspes 3TOM CBUTHI,
passuTOl Mexay nputokamu AnpaHa, Maein n benoii, no gaHHeim HO. K. [3e-
BaHOBCKOro (8), cnegytowmia.

a) HWXKHAA nayka — OXPUCTO-XKENTble CpefHe- U KPYMHO3EpPHUCTbIE Nec-
YaHWKK, MACCWBHbIE WM MAUTHaTble, WHOTAA KOCOC/MOWUCTble C ObICTPO BLIK/MW-
HMBAIOLLMMUCS NPOCNOSMU KOHI/IOMEpPaTOoB.

B ranbke nocnefHux BCTPeYatoTCs KeEMOPUIACKME KBapLMTOBWMAHbIE MNecya-
HUKW, KBapLMTbl, KpacHble FAUHUCTblE CMaHubl, a TakKXe >XWbHbIA KBapu,
aHgesuT, AMNapuT u rpaHMT-noptmp. MHOrO pacTUTeslbHbIX OCTaTKOB [peBe-
CWHbI, & B CpefjHeil YacTu obHapyxxeHbl xBown Neocalamites (egWHWYHbIE Ha-
Xo4kn). MouwHocTb 60—380 M.

6) Fopu30HT cnabocLemMeHTUPOBAHHBIX KOHINOMepaToB C Me/KO XOopoLlo
OTCOPTMPOBAHHOW ranbKoW KpucTananyeckux u ocagouHbix (Pzi) nopog u
PbIX/ble OXPUCTO-XKENTble NecHaHWKN C HebonbWMMK npocnoamn yras. Mou:
HOCTb 2,5—3 M. >

B) BepxHAs mayka Neckos, U MeCYaHWKOB, pa3BMTasd B OCHOBHOM MO p. Af-
JaHy, n3 Kotopoii KO. K. []3eBaHOBCKMWI NMPMBOAMT HeBGOAbLUOI CMUCOK OcTart-
KOB pacTeHuii Schizolepis magnifica sp. nov., Pityophyllum Nordenskioldii
N 06pbIBKM NnUCTbeB Tuna Phoenicopsis  MowHocTbio 100 M. O6wad mowr
HOCTb CBWUTbI 183 M. 10 BO3pacTy MPeCcHOBOAHbIE OTNOXEHUS OTHOCATCH
K HWKHEMY neiacy.

Bbiwe no paspesy (no ycTtHomy coobuleHuto 3. B. KowenkuHoit) nexart
MOPCKME NecyHaHOo-rUHUCTbIE OTNOXeHWA (MHOr4a MecYaHUCTble W3BECTHAKM)
cpefHero neraca ¢ Harpax ex gr. laevigatus d‘Orb., Myophoria cf. laevigata
(Zieten) n BepxHero neitaca ¢ Eumorphotis marchaensis Petr, MOLWHOCTbIO
C00TBEeTCTBEHHO 60 1 30—4Q Mm.

[anee cnefytoT cpefHetOpCKue OT/IOXKEHUSA, MpPefCTaB/ieHHbIe B OCHOBHOM
KBapLEeBbIMA W MOJMMUKTOBLIMW MecYaHUKaMu, a Takxe aneBponuTamu, ap-
TMAANTAMU 1 MECHAHUCTLIMKU U3BECTHAKaMM. OTMeYaloTCsl KOHKpeuuun cdepo-
cnaeputos. Mo gaHHbIM 3. B. KOLWIENKUHOWA, MOWHOCTb 3TUX OT/OXeHuiA 180—
200 M; OHM xapakTepusytotca Inoceramus retrorsus Keys.,, Eumorphotis
lenaensis Lah. n gpyrumu neneumnogamu.

O6Lwas MOWHOCTb HUXHEA 1 cpefHel topbl B HacceiiHe AnfjaHa cocTaB-
nset okono 450 m.

HecmoTpsi Ha onpefefieHHbIe pa3numMa B paspes3ax HWKHel U CpefHel
topbl XKunraHekoro paioHa, AKyTcka M AnjaHa, BMOJIHE €CTECTBEHHbIX ANS
CTOMb 3HAUYUTE/IbHbIX PAcCTOSHWUIA, 3TV paspesbl MMET MHOro o6Liero (cocTtas
OT/IOXKEHWNIA, MX MOLLHOCTM W XapaKTep BCTPeyaloLMXcs NafeoHTON0rMyecKmx
OCTaTKOB) W MOryT ObiTb OTHECEHbl K OAHOMY TuUMy, XapakTepusylouiemy
BHELUHWIA, NpunNaTopMeHHbIA 60pT KpaeBoro nporuoa.

HuXHe- 1 cpefHelOpCKUe OT/IOXKEHUS, pas3BUTble BAOMb BHYTPEHHErO,
NpUBEPXOSHCKOro 6bopTa KpaeBoro npornba, XOpowo W3y4yeHbl Ha npaBobe-
pexbe p. JleHbl, NPOTUB YCTbA BuAos, rae MM COOTBETCTBYHT nopofbl 6aii-
NbikckoW ceuTbl H. T. XepackoBa (18), nogpasgensitolimecs Ha TpU NUTONO-
rmyeckre nadyku. HwKHAS nayka npeacTaBiieHa pPasHO3epPHUCTBLIMU CEPbIMU
necyaHUKamy € MNOAYMHEHHLIMW NPOC/OAMU aNeBPO/IMTOB U KOHI/IOMEPATOB.
lanbKa nocnefHUX COCTOMT’M3 KBapua, MNOpofL BEPXOAHCKOrO KOMMJeKca W
OpPOroBMKOBaHHbIX Mopod. Buanmas mowwHOCTL Navku okono 500 m.

CpefHAS nayka CnoXeHa XapaKTepHbIMW CaxapoBWAHbLIMW  KBapLEBbIMU
necyaHWKamu, WHOrA4a Mo4yTW CAWBHbIMW. Cpefn HWX BCTPeYarTCA JSIMH3bI U
Mpocnou KBapLeBbIX OObIYHO MeNKOoraneyHblX KOHrfoMepaToB. MOLLHOCTb
3TOro ropusoHTa M3meHsaeTca B npegenax 10—40 wm.



HaxoHell, BepXHAs HadKa CJOXeHa TaKXe CePhIMH IOJHMHKTOBEIMH Iec-
YaHHKaMHM, [/ KOTOPHIX XapaKTepHH KeJITble TOUeYHBIe BKJIOUEHHS] OKHCJOB
weseza, MomHocTb ux 10 700 M.

ITaneoHTONI0THYeCKaa XapaKTepHCTHKA GalJBIKCKO! CBHTH OenHa. Bce ke
no HaxoAkam mesaenunox Myophoria sp., a ctpaturpaduyeckn Bhiute Inocera-
mus cf. retrorsus Keys., Pseudomonotis sp. (indet), Eumorphotis lenaensis
Lah. u apyrux, HaliieHHBIX BBIlIe NaUKH CAaXapOBUIHBIX MECYaHHKOB, MOXKHO
CUMTaTh, YTO BO3PACT BepXHell YaCTH CBHTH BepOSiTHEE BCEro JO/KeH OHThb
JaTHPOBaH Kak HIXHe- U cpeqHelopckuil. OT/10KeHNs1 HUXKHel U cpelHeil 10phl
HUTJe BIOJb BHEIUHEro Kpas KpaeBoro nporu6a takoll 3HaUMTe/]bHOH MOILHO-
CTH He JOCTHTaIOT,

Eme H. I1. XepackoB B KayecTBe XapaKTepHOH OCOGeHHOCTH Oal/bIKCKOMR
CBHTHl OTMeyaJ -ee CYIeCTBEHHO apKO30BHH COCTaB. ITO MOATBEPXKAEHO H
HOCJIEIYIOIMIHMH JIHTOJNOTO-NIeTPorpauuecKHMH HCC/IefoBaHsIMHU. " Mbl nofgep-
KHMBaeM 3TO 06CTOATENbCTBO, MOCKOJIbLKY OHO OUEHb BAXKHO AJA TOCAeAYOIIHX
[1aJIeOTEKTOHHYECKHX BBIBOJOB.

Crparturpadnyecks BHIIE YIOMSHYTHIX OTJIOXKEHHHA JIeXXaT MOPOAH YTJe-
HOCHOHl 4e4yMCKOH CBHTHI — HHXHell YacTW yr/eHOCHOH Qopmalnu.

B kauectBe ApPYroro mpuMepa, XapaKTepH3YIOIIEro CTPOeHHe IOPCKHX OT-
JoxeHMii BHyTpeHHero GopTa [IpuBepxosiHckoro nporufa, mpuseleM paspes,
OMHCAHHHIA HaMH no p. 3anaxauoil I'paneire,— HeGO/MBIIOMY NpPaBOMY NPHTO-
Ky Annana B HMXKHEM TeUeHHH.

IOpcKHe OTJIOXKEHHSI CJIaraloT 3[1ech NepPeIOBYI0 TODHYIO LEeNb, MOJYYHB-
My Ha3BaHHe SIKyTcKoro xpe6GTa, H NPEACTABJSIOT BEPXHIOIO 4acTh BePXOSH-
CKOTO KOMIUIEKCA; OHHM Pe3KO OTIHYAIOTCS OT HHXKeJeXallHX MepMOTpHaco-
BHIX OTVIOKEHHH Pa3sBHTHEM MOIIHBIX TOJI] KPemKo CUeMeHTHPOBAHHBIX Mec-
YaHHKOB, KOTOPHIE M OGYCJIOBJIHBAIOT YeTKOe reoMOpQOJIOTHYeCKoe BhHIpaXe-
HHe TOJIIIH, _

- B ocHoBaHMH pa3pesa B mepeBePHYTOM 3aJjleraHHM HaXOAATCS CJOHCTHIE
cpelHe- M KDYNHO3epHHCTLHIE KOHIJIOMEPATH, B COCTaB€ KOTODHIX OTMeuYeHa
rajibKa KBaplia, KBapLHTOB, KPEMHHUCTHIX CJaHLEB (TeMHOCepoil, CHHeBaTOl M
3eJIeHOBaTON OKpacKH) W pexke 3¢y3uBHEIX nopon (TydhH KBapleBbIX ropdhH-
poB, optodupr, KepatoQuUpel U APyrue); leMeHT I[ecyaHHCTHI. MoulHocTb
KoHrjiomepaTtoB 8 M. Jlajiee mpocJ/ielKHBaloTCA cephble KpefkHe cpefHe- U TOJ-
CTOCJIOHCTHIE MECUAHHKH, BKJIOUAIOIINE B HIDKHEH 4acTH ABa IJlacTa KOHTJIO-
MepAaTOB, aHAJOrMYHLIX OMHCAHHEIM Bolle (MomHocThio 1 u 0,5 M), H nauky
YepHLIX TJIMHHCTHIX caaHues (20 m).

Oxosio 70 M BHIlle OCHOBaHHA Ga3aJbHHIX KOHIVIOMEPATOB B paspese MOsIB-
JISIOTCS1 YepHBle H GypouepHble nua6Ga3oBble MOPGHUPUTHL C MHHAa/leKaMeHHOM
CTPYKTYpPO#H (MHHIAJNHHE! BHITOJHEHB KAJbIHTOM H 3eJeHBIM XJOPHTOM) MOLI-
HocThio 12 M, muacroBoro xapakrepa. JluaGas mepekprBaerca TypduTOBOH
nopogofi MouiHOCTbIO 2 M. Bhillle JexxaTt pas/HuHBHE NMeCYaHUKH C IOAYHHEH-
HEIMH MM MaykaM¥ aJeBpOJIHTOB.

TIpuBeneHHBIl pa3pe3 NOKasLIBaeT, YTO B OCHOBAHUHM BepXHeH YacTu Bep-
XOSTHCKOTO KOMIJIEKCa JIeXKHT ropusoHT 6asajbHBIX KOHrJoMeparos. Ham ka-
KeTCsl, 9YTO TAKOH IOPH30OHT He MOXeT He HMeTb LIMPOKOro MJOLIafHOro pac-
HPOCTPAHEHHS H SICHO CBUIETEJbCTBYET O TPAHCI'PECCHBHOM Xapakrepe 3aJera-
HYsl BBHILIEJEXKAIIMX OT/IOXKeHHd. Bmecte ¢ Tem onmHcaHHHE paspes onpobep-
raer paHee CyllecTBOBaBlllee MpelCTaBJeHHe O NEPMCKOM BO3pacTe IHabas-
nopdUPHTOB B 3TOM paiioHe,

Bea rtosma BbiIeneXalHX MOPCKHX TEepPUTeHHBIX, IPEHMYLIECTBEHHO
[eCYaHHKOBHIX, OT/NIOXKeHHH moAapa3sfensieTc Ha TPH 4Yactd. HIKHAY dacTh,
Han6oJsblllass O MOLIHOCTH, .CJIOXEHA CepbIMH, OGBIYHO TOJICTOCJOUCTBIMH
KpeNKHMH NMHPHTH3NPOBAaHHBEIMH necuaHukamu, CpeHAS YacTb TOJIIU COCTOHT
OPEHMYLIEeCTBEHHO M3 TeMHOCEeDHIX, HepelKO Y3/J0BaThIX aJIeBPOJIHTOB H pexe
aprunauToB. Bepxussa yacts Tosm pa3zmurta B npefesiax nepBOi PN COMOK
SkyTcKOro xpe6ta M CJOXKEHa HepeMeXaloUUMHCA NaYKaMH TEMHbIX &JieBpo-
JIHTOB H CepHX MeJKO3eDHHCTHIX NTeCUaHUKOB, KOTOPHE B Bepxax paspesa cMme-

38



HAIOTCS TOJCTOCJOHUCTHIMUY [eCUaHHKaMH. DTO HaMMeHbIHas [0 MOLIHOCTH
gacTh TOJILH (0KoJio 170 Mm).

OO6ulasi MOIIHOCTh BCeX YHOMSIHYTHIX OTJIOXKEHHH IOPHI COCTaBJsieT, Oue-
BHIHO, 0Koj0 1500 M. Cpenu OTJIOXKEHHH cPeliHell YaCTH pa3pe3a pasHLIMH HC-
cefoBarelsiMH co6paHbl OcTaTkH nesenunox (Bratowas Eumorphotis cf.
lenaensis Lah.), a B. H. AnapnaHoBbIM, KpoMe TOro, HaiilleH aMMOHHT
Amaltheus margaritatus Montf. (p. bl6rkan), xapakrepusyoiuue ee HHXHe-
H CpelHeIOPCKUI BO3pacCT.

[MpuHuMas Bo BHAMaHHe 3TH LAHHHE H YYHTHIBAs JIHTOJOTHYECKOE eIHH-
CTBO TOJILUIH B L[eJIOM, HMelollell B OCHOBAHHH FOPH30OHT GasajibHbIX KOHIVIOMe-
pPaToB M MepeKkphiBaeMoil yryieHocHOH ¢opMauueli KpaeBoro mporu6a, MHl CO-
mocTaB/sgeM ee ¢ 6alJBIKCKO# CBUTOIl 6osiee ceBepHHIX paloOHOB. MopCKok
XapakTep H GOJBIIYIO MOLIHOCTb HMEIOT HHXKHe- U CPeIHEIOPCKHe OTIOXEeHHs
¥ B IpPYrHX paloOHax BHYTPeHHero kpas Kpaesoro nporu6a. CeBepHee noJap-
HOTO KpyTa CpefiHfs [0pa MepeKphIBaeTcsd MOPCKHMMH OTJIOXEHHSIMH MaJjbMa,
JOCTHralOLIUMH MOIIHOCTH HEeCKOJIBKHUX COT METPOB.

Bpag Ju Heo6xonHMO crenuaNbHO MNOAYEPKHBATh PasHUIy B CIPOEHHH
JIBYX ONHCAHHLBIX THIOB paspe3a IOpH: NpPUNJIATGHOPMEHHOTO U INIPUBEPXOSH-
ckoro. BsanMonepexon 3THX THIOB CKPHIT HOJA NOKPOBOM GoJsiee MOJIOAHX 06-
pasoBaHnuii yryeHocHoit ¢opmauun. Mcropus passutusa 3710#i opmauuum orpa-
JKaeT OCHOBHOH 3Tam B HCTOPHH oOcafkoHakomeHHa IIpuBepxosiHcKoro
KpaeBoro nporu6a.

Haie onucanne crpoeHnst yriieHocHON (opMalMH OCHOBHIBaeTCsl Ha pas-
pesax JieBobepexbs Jlenn (or Muica Jxkackoit K tory), Canrap, Kanranace
(6sm3 r. SIkyTcka), mpaBelX MPHTOKOB Asnana: pp. 3amapHoét I'pagbiru u
XaHabry u camolt p. Asgas.

Kak yBuauM HHXKe, CTPOEHHE JIEHCKO-aJJaHCKOH YrieHOCHOH QopMauuyd
HEONHOPOAHOe: OHa BKJIoYaeT Ge3yroJbHble NauKH ¢ MOPCKOH (hayHOH.

OGparuMcsa K paspesy HauGoJiee CeBepHOrO M3 Ha3BaHHEIX pafloHOB, OMH-
canHoro B. A. BaxpameeBHM U MHOIL.

B patione Mbica Jlxackoii (neBbiii Geper p. JIeHBI) BhIllle OTJIOXKeHHH XO-
POHrcKoil cBUTHL (6ar) coryiacHO 3aJieraer yIJIeHOCHas HXacKofckas CBHTA.
Charalolyie ee NOpPOAB NpeNCTABJEHbl MPEUMYLIECTBEHHO MEJKO3epHHCTRIMU
CBETJIOCEPEIMH H 2KEJTOBAaTHIMH KBApIEBBIMH H CIIOIHCTO-KBApIeBLIMH MeCKa-
MH, 3aK/IOYalOLHMH KDyIHble KapaBaeoGpasHble CTSKEeHHS H3BECTKOBHCTHIX
CepbiX H 3eJeHOBATO-CePhlX NMECYaHUKOB H aJIeBPOJHTOB, a TaKXKe CHIEPHUTO-
Bble cTsixkeHus. IlogunHeHHOe 3HAaYeHHe HMEIOT IVIMHBI, aJIeBpPUTHl U Oypbe
yrau. B rimHax Haiizennl orneuatku pacrenmit: Cladophlebis ex gr. haibur-
nensis L. et H. Raphaelia diamensis Sew., Baiera gracilis Bunburg,
B. Ahnertii Krysht. Kpome Toro, o6HapyXeHH CTBODKH MPECHOBOJHEIX MeJie-
munoa. Obias MOIHOCTL JxKacKolickoil ceuth 150—170 M. Ee Bospacr Bepx-
HEIOPCKHA.

B HanpaB/ieHHH Ha ceBep KOHTHHEHTAJbHAsl MXKACKOMCKas CBHUTA Nepexo-
IHT B MOPCKHe OTJIOXKEHHUs] BepXHeH IOpH, YIIOMHHABINECH Bhiue. Beepx mo
paspe3y NOPOAB! 3TOH CBHTHI CMEHSIOTCH OTJIOXKEHHSIMH ayIle/lJIOBOTO TOPH-
30HTa. OHH CJIOXEHBl OTHOCHTEBHO OTCOPTHPOBAHHBIMH MEJIKO- M TOHKO3ep-
HHCTHIMU CJIOHCTBIMH [eCKaMHM H ajleBpHTAMH C NOAYHHEHHLIMH IIPOCJOSIME
rauH. Tleckn 3aKaIoyaloT KpynHble KapaBaeo6pasHble CTSXKEeHHS KPelnKoro H3-
BECTKOBHCTOrO HecyaHuka. Ha oTAe/bHBIX MOBEPXHOCTAX MOXKHO HabhionaTh
BOJIHONPHGOHHBe 3HAKH, CAelbl IOJ3aHHA YepBel W OTMEYaTKH Meselunom.
C OT/10XKeHHSIMH HIKe- H BLIILIEJEKAlUX CBUT NOPOAB ayUeNJOBOro ropu3oH-
Ta CBA3aHbI NMOCTéNEeHHEIM mepexofoM. M3 co6paHHBIX 3xech MajleOHTOJIOTHYEe-
CKHX OCTATKOB ONpefeJieHbl aylessbl U GeneMHHUTH, no3eodsioline 3. B. Ko-
meskunolt 1 M. M. TyukoBy oTHOCHTH BMemalomiue HNOPOAL K okchopay —
KHMMepHIXKY 1,

1 Panee OHH OTHOCHJIMCh K BajlaHXKHMHY (5) Ha OCHOBAHMM OIUMGOYHOTO OUpeneJeHHA
aynen.
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MoLHOCTL ayLennioBoro ropusoHTa B palioHe Mbica YOHOKO focTuraet
60 M; K tory ot Mbica blHIbIp MOLHOCTL ero cokpattaercs o 30 m.

CTpaTurpagmueckn Bbille NexaT MOopoAbl XXUraHcKol cBuTbl. OHWM npeg-
CTaB/fiIeHbl MPEUMYLLECTBEHHO CpefHe- W ME/IKO3epPHUCTbIMU  MO/EBOLLNATOBO-
KBapLeBbIMW  KOCOC/OMCTbIMW  Meckamy  CepoBaTO-3€/1eHOBATON  OKpPacKMu.
MmetoTca wapoobpasHble CTAXEHWA WM3BECTKOBUCTLIX MecyaHWKoB. [leckn 3a-
KMOYalT pacTUTe/IbHble OCTaTKM B BUAE TPYXWM W OCTaTKMU OKPEMHEBLUEHA Wau
3aMeLLeHHON cuaepuTom [peBecuHbl. [MOAYMHEHHYKO pOfb B paspese urpawT
aneBpuTbl U TWHbI C cuAepuTaMu. XapakTepHOW OCOOGEHHOCTHIO XWUFaHCKOM
CBUTbI NIBNSETCS MPUCYTCTBME NNacToB Oyporo yrns. W3 HaligeHHbIX 34ecb
oTneyaTkoB iopbl B. A. Baxpamees onpegenun: Coniopteris sp., Podozami-
tes sp., Czekanowskia rigida Heer, Pityophyllum Nordenskioldii Heer, a Ha
p. lnnge, kpome Toro, Czekanowskia setacea Heer. Ha ocHoBaHuu cTpaturpa-
(PMYECKOrO MOMIOXKEHWUA CBUTbLI M CMOPOBO-MbI/IbLEBLIX CMEKTPOB OHA [O/KHA
ObITb OTHECEHA K HWKHeMy Meny. MOLLHOCTb XXUraHCKOW CBWUTbI Mo p. JleHe
He meHee 300 M ,a BCeil yrneHocHoW gopmaumu B XXMUraHCKOM paiioHe OKO/0
500 m.

CeBepHee YXMraHCKOro paiioHa B OCHOBAHWW HWKHEMEOBBLIX YIEHOCHbIX
OTNIOXEeHW pa3BUTbl MOpCKMe 00pa3oBaHUA, 3anerarolimMe HenocpescTBEHHO
Ha MOPCKMX OT/IOXKEHWSAX BEPXHEN topbl U OTHOCAWLMECA K BanaHXWHY. OHM
MpeAcTaB/ieHbl B OCHOBHOM  MecYaHbIMM  NOPOAaMM  MOLLHOCTbIO MopsaaKa
150 M. MOXHO BWAETb, YTO 3[eCb MOPCKMWE YC/OBUSI COXpaHATCS Hambonee
LNNUTENBHO.

Pa3pe3 KaHranacckoro paiioHa ceBepHee $IKyTCKa MOKasblBaeT, KakK ObICT-
po HapacTaeT MOLLHOCTb YI/IeHOCHOW (hopMauunM B CTOPOHY OCEBOM 4acTu
MprBEPXOAHCKOro nporuoba.

Bhllle nopog SKYTCKOW CBUTbI (J2) BCKPLIT paspe3 YIreHOCHbIX OT/0Xe-
HUIn BEPXHEHOPCKOro BO3pacTa, MpeAcTaBfeHHbIR, cornacHo pabotam A. I. Koc-
coBckoii 1 3. M. CTapocTuHOl (YCTHOe COOOLLEHME), NOpojamMu Ku/bAeMCKOM
CBWTLI. JTa CBMTa XapaKTepusyeTcs 4yepefoBaHMEM Mayek CepbiX U CBET/OCe-
pbIX MECKOB W NecYaHUKOB, MI0X0 OTCOPTUPOBAHHBIX, CO C/IOXHO MOCTPOEHHbI-
MW navykamy nepecnavBaHus aneBpoSIMTOB WM MEIKO3EPHUCTbLIX KOCOC/IOUCTbIX
MecyaHWKoB, 060ralleHHbIX pacTUTeNbHbIM geTputycoM. Cpeau nopog, cnara-
IOLLMX CBUTY, COLEPXUTCA 60/MbLIOe KOAMYEeCTBO NnactoB 6yporo yrnsa. Mouy-
HOCTb CBUTHLI OKONo 400 M. B KauyecTsBe KOppenupyrowwmMx MUHEpanoB TaXe-
noli (pakumMn yKasaHHble aBTOpbl Ha3blBAOT 34eCb WIbMEHUT, CheH U anaTuT.
Bo3pacT CBUTHI, KaK BEPXHEPCKUIA, JaTupyeTcs Cropo'BO-MblibLEBLIM  KOM-
MIEeKCOM.

Crpaturpauecky Bbille pacnosfiaraeTcd KaHrajacckas cBuTa, npejcras-
NeHHas TakXe 4epefoBaHMEM MecyaHblX Mavyek C [/IMHUCTO-aneBpoNTOBO-
YIAUCTBIMU Navykamn. Ho 3[4ecb KOppenvpyrolwmMMu MUHepanaMu ABNSIOTCA
3aNMAoT M porosas obmaHka. Bruaumas MOLWHOCTb KaHranacckoi CBUTbI CBbILLE
250 M. HwxHemenoBoil BO3pacT CBUTbI AaTUpPYyeTCs HaifeHHbIMW B Heil oTne-
yaTKamy pacTeHWn CaHrapckoro Kommnjekca (CM. HUXXE) W CMOpPOBO-MbifbLe-
BbIM CMEKTPOM.

MpuBefeHHbIE MOLHOCTU A9 06emX CBUT [OCTATOYHO YCMOBHbI, TaK Kak
(haKTUYeCKM MMeeT MeCTO WX HenpepbiBHOE HapacTaHwe B CTOPOHY OCEeBOI ua-
cTn npornba. Bo BCAKOM Cnyyae, HeCKO/bKO ceBepHee KaHranace, B rnoc. Ham-
Libl MOLLHOCTb YT/IEHOCHbIX OT/IOXEHWUIA AOCTUraeT, BeposTHO, 1800 m.

Bnanxke K OCEBO yacTW KpaeBOro npormba, B CaHrapCKoMm paioHe, MOLL-
HOCTb YrNeHOCHOI hopMaunn elle 6onee 3HauMTeNbHa.

HwxHI0K0 yacTb opmauuy B 3TOM palioHe crnaratoT OT/IOXKEHMS YrieHoC-
HOM YeuyMCKOM CBUTbl, MpeACTaB/leHHble MOIMMUKTOBLIMY  6enecocepbiMu
CPeAHe3epHUCTLIMM NMecyaHUKaMK, 3aKIYalWUMN NavykM TeMHbIX apruinu-
TOB W afieBPONUTOB W NAacTbl Yrieid, MHOrga AOCTUrAOWMX OONbLIOA MOLLHO-
CT. Bo3pacT cBWTbI MO HaxofKaM OTMevyaTKOB PacTeHWi U CMOPOBO-MblfbLe-
BbIM KOMIM/IEKCAM YCTaHaBNUBAeTCs KaK BepxHelopckuit. Ee MoOWHOCTL A0-
cturaet 900 M. ECTb OCHOBaHWS AyMaTb, YTO B 3TON YrNeHOCHOW TOALLE coaep-



JKHUTCSA NaYKa MOPCKHX BEPXHEIOPCKHMX OTVIOXKeHHH, OTBevallas ayueaToBoMy
ropusoHTy pafioHa JKurancka. HukHeMesOBbIE OT/IOKEHHS NOJYYMIH 37€Ch
Ha3BaHHE CAHTApCKOil CBHTH, B ee CTpOeHHH BHIAEAAIOTCA JBE UAaCTH: HHXKHSASA
yrJjleHOocHast M BepxHsisi 6e3 Yro/JbHBIX IIJIACTOB.

YrieHocHasl TMOACBUTA CJOXeHa YepelOBaHHEM YIJIEHOCHBIX apTHJJHTO-
[eCYaHHKOBHIX NayeK ¢ ITayKaMH MEeCUaHHKOB, He comepxxKamumu yraefd Ilec-
YaHUKH MAacCHBHbIE, IPEHMYIHIECTBEHHO CPeRHE3ePHHCTHIE, 3e/JeHOBaTO-Cepoil
OKPAacCKH, KOCOCJIONCTHIE, C HEBRIAEPXKAaHHBIMH MPOCJNOSIMH M JHH3aMu Gosee
IJIOTHBIX H3BECTKOBHCTHIX pasHocTell. 3e1eHOBATYIO OKpPAcKy Mmopoie Npuaaer
3MHAOT, COAepxauuiicss E Hell B GoJbLIOM KoJuyecTBe. MOIIHOCTL mMecyaHH-
KOBBIX HaueK HOCTUTaeT HHOrZAa cBulle 60 M, B TO BpeMs KaK aprHJJIHTOBHIX
He npeBbimaer 10 M. B noacBuTe COmepKUTCS 3HAYHTENbHOE KOJTHUECTBO MJa-
CTOB KaMeHHBIX YIJeli, KOTOphle XapaKTepHU3yIOTCS BBICOKOH CTeNeHbIO yrJe-
¢duxkauuu. BepxHss NMoACBHTA NOUTH HALEMO CJIOKeHA NeCUaHHKaMH.

O6mas MOIIHOCTb ¢BHTH Gosee 2000 M.

Cpean nopoj 4acTo nonagaroTcsl o6yrauBLIHecsT OGPLIBKH cTebJell, MesKo-
H3MeJib4eHHble PacTHTeJNbHEIe OCTATKH M XOpOLIO COXPAaHHBHUIMECS OTNEYaTKH
pacTeHHI. i

H3 coBmectHrix c6opoB B. A. BaxpaMeeBHIM ompenesieHO GoJibliloe KOJIH-
4eCTBO BHAOB (D) M B TOM YHCJIe NpPEICTABHTENH TAKHX THIHYHO HUXKHeMe-
JoBHIX poaoB, Kak Onychiopsis u Cephalotaxopsis, a Takxke Takux BHI0B, KaK
Coriiopteris onychioides Vas. et K.-M. u Gleichenia lobata Vachr.

Jans yrnenocnoii ¢opMaunu IDpHAJIAHCKOR YacTH KpaeBoro mporu6a xa-
paKrepeH paspes, BCKpblBalOLIHicH K lory ot SIkyrckoro xpe6rta mo p. 3anan-
Hoit I'pageire. Hanbosee apeBHiow yactb dopManuu, 3ajeraioliyio HOBepX
MODCKUX IOpCKHX oOpasoBaHMil SIKyTckoro xpe6Ta, MBI He HMeNH BO3MOXKHO-
cTH Habmogath W3-3a MJI0XOH OGHa)KeHHOCTU. B cpelHell e yacTu pPasBHTHI
[IPeNMyLIeCTBEHHO Cephle H 3eJIeHOBATO-CePhIe MEJKO3epHHCThHE HEH3BECTKOBH-
CThle MecYyaHHKH, OOBIYHO KOCOCJOHCTHIE H Yallle BCErO He OuYeHb IUIOTHHIE, a
TaK¥e aJeBDOJMTHL C TPHMAa3KaMH [EPeTepToro PACTHTEJNLHOTO Mycopa.
C ajeBponHTaMH CBSI3aHBl MJIACTH GOslee TEMHBIX aprH/UIHTOB, HEPEAKO coaep-
JKAIIUX XOopollde OTNeYaTKH PaCTHTENbHBIX OCTATKOB U MAJIOMOIIHLIE MJACThE
6ypbix yrieil. XapakTepHbl Topualle H3 of6HaXKeHHs cepble MeJKO3epHHCTHE
KpeNnKHe H3BEeCTKOBUCTHIE MECUAHMKH C JKHJIKAMH KaJpllHTa, 3aJeramuiyue,
BHAHMO, B BHJE IJACTOBHIX JIKH3 MOLIHOCTbIO B HECKOJIBKO IELHMMeTpOB.

Cpenu HaiieHHBIX 3ecb OCTAaTKOB pacreHuil B. A. Baxpamee onpenenaus:
Coniopteris ex gr. burejensis Sew., Podozamites lanceolatus L. et H., Pityo-
phyllum Nordenski6ldii Heer, Cladophlebis Williamsonii (Brong.), Podoza-
mites gramineus Heer. ‘

Hag a70ii uacTbio yrieHocHON ¢opMaluH, BUAMMAsT MOLIHOCTb KOTOPOH MO
3anaauoii I'pansire okosno 250 M, a HCTHHHAs BO MHOro pa3 6oJiblile, OTYETIHBO
npociexxuBaetcst ee BepxHsist Toama. OHa oT/Hyaercs GoJsiee IMIHPOKHM Pa3BH-
THEM MecYaHHX NMOPOJ, 4acTo 06Pa3yioUIuX OTeJbHbE NaYKH MOLIHOCTBIO B He-
CKOJIbKO JeCATKOB MeTpoB, a HHoraa Gosee 100 M. B TunuuHOM cayvae 3To ce-
pble cpellHe3epHUCTHIE, He OYeHb KDeIKO CLeMeHTHpPOBaHHEIe, MOJIMMHKTOBHIE,
CHJILHO TpeLIHHOBaTHE NecyaHHkH, He Bekunatomue ¢ HCl. O6piuHO oHH TOJ-
CTOCJIOMCTHI, 2 B Tpelesax CI0f HepeJKO BHIHA MeJKas KOcasi CJOMCTOCTD.
OueHb xapaKkTepHO NPHCYTCTBHE B COCTaBe [eCYaHHKOB KpacHBIX 3epeH 3¢dy-
3uBoB. YacTo BCTpeuaioTcss oOyrieHHble DacTHTE/NbHBIE OCTAaTKH. llecuaHukH
HHOrJA NepPexoAAT B KPYHHO3epHHCTHIE PAa3HOCTH, a MeCTaMH B HUX BHIHHI He-
6oJblilie CKOIVIEHNS rajbKH, COCTOSIILel H3 KBaplla, Pa3/lMUHbIX CJHAHIER, MeTa-
MOp¢hH30BaHHBIX ECYAHHKOB H KBapleBbiX NOp¢HpoB. JIOBOJIBHO SHAUNTENb-
HOe cOoJepiKaHHe KHUCIBIX 3¢ ¢y3uBOB B MOpOAax 3Toil TOJIU 06pa3obanock,
HECOMHEHHO, B CBSI3H C MHTEHCHBHOM BYJKaHUYeCKO NeATEJbHOCTBIO HAa CEeBs-
po-Boctoke CCCP.

IToMuMO necuaHUKOB, 3XeChb PA3BUTHl aJIeBPOJHTO-TTHHUCTHIE MauKH He-
Gonbwoii MowHOCTH. B HHX 4YacTo BCTpeualoTcsl OGYrieHHHIe pacCTHTeNbHbIE
OCTATKH, MIPHYEM INOYTH B KaXKJOM OOHaXKeHHH MOXKHO HAHTH XOpOIIHe OTIe-
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yatkn ¢Jopr. Ilo onpenenenmio B. A. BaxpameeBa, sgech oTMeuaroTcs:
Coniopteris ex gr. burejensis Sew., Cladophlebis ex gr. haiburnensis Brong.,
Scleropteris dahurica Pryn., Czekanowskia rigida Heer, Phoenicopsis
stobieckii Raciborsky Equisetites sp. Cpean Takux mauek copgepurcs MHOrO
YTOJIbHBIX MMIacToB He6osbwok MourHoctHn. Ha 3amapHo#t ['paanire Bunna sHa-
YHTe/IbHAs vacTb CBUTH — 700 M, HO ¢akTHYeCKas MOIIHOCTb ee, OUeBHIHO,
MHoro Gosbiie. [ToBHANMOMY, OT/IOKEHHUS TOTO XKe BO3PacTa, HO GoJiee PhixJibie,
GbutH OGHApyXKeHBbl B 3HAUMTEJIBHOM YAAJEeHHH OT rop, BCero B 10 KM Bhillle
yerba 3anaanoit I'pagwiru. 3pech Guim cobpaubl: Onychiopsis Goeppertii
(Schenk.) Berry, Cladophlebidium cf. alatum Pryn., Cephalotaxopsis sp.

B cBoem sakmouenun B. A. BaxpameeB coo6maer, uro Onychiopsis
Goeppertii (Schenk.) Berry, usBecTHblil U3 HHUXKHEMeJOBHIX OTJIOXeHuN Cesep-
Hoit Amepukn u 3amagnoii Esponsl, Cladophlebidium alatum, onucaunbift
B. I. Ipunanoit u3 yrieHoCHHX oTJioXeHHi KOJMBIMBI H OTHeceHHBIE HM K
CaMbIM B€pXaM IOpHl — HHXXHeMYy MeJly, a TaKXKe XBOHHBIE, NMpPHHALIeXKAaIlHe
pory Cephalotaxopsis, nosiJsifolnecs: ¢ HHKHEro MeJjla, HeCOMHEHHO, YKa3hl-
BAIOT Ha HHXXHEMeJIOBOH BO3DACT BMEILAIOUINX OTJAOXKEHHH. DTH OTJIOKEHHS
MOXHO COIIOCTaBUTh C BepXHeH NOJOBHHOH CaHrapCKOH CBHTHI, pa3BHTOil MO
p. Jlene Ha Bo3BHIIIEHHOCTH JKCeHA-XasA H 6Ju3 ycTbs p. Ueuymn (5).

. Jpyrue ynoMsinyThe BhHIIlle OTTE€YATKH HECYT BHABI ILIHPOKOTO BEPTHKAJb-
HOTO pacnpoCTpaHeHHs KaK CPeld OTJIOXKeHH{ BepXHell I0pHl, TaK H cpeld OT-
JIOXKeHH HUXKHero Mesa. Becb 3TOT KOMILIEKC GbLJI BCTPEUEH CPEAH OT/IOKEHHI
caHrapckoit cauthl. Ilo 3akmouennio B. A. BaxpameeBa, B noJb3y ckopee HHX-
HEMEJIOBOr0 BO3pacTa BMelIaIoIHX OTJIOXKeHHH (mpearopbe) rOBOPHUT LIHPOKOE
pacnpoctpaHeHne Coniopteris ex gr. burejensis, MakcumaabHOe pasBUTHE KO-
TOporo B SIKyTHH, IO ero JaHHBIM, TafaeT Ha HHXKHHUH MeJl.

HuxxuemenoBas tonua Ha npaBoGepexbe AJaHa MepeKphITa HOBRHIIHMH
KOHTHHEHTA/IbHBIMH OTJIOXKeHHsIMH, npudeM B 10 KM ot yctbst 3anaguoit I'pa-
JHrH B 0GHa)KeHHH BHAHO YIVIOBOE HecorJlacHe MexXIy HUMH.

CpaBHuBas HHXXHeMeJIOBLIE OT/IOXKeHHs: pafioHoB CaHrap u 3anaxHoit I'pa-
IBITH, MOXKHO BHAETh 3HAYHTEJNBHOE CXOACTBO B HX JIHTOJOTHYECKOM COCTaBe.
OnHako Ha 3anagHoi#t I'paabire B 06pa3soBaHHAX HUMXKHErO Mesa HMeEITCs
CKOIIJIeHHS TaJIbKH YYXXePOJHHIX HMOPOJA, IUHpe PAacNpOCTPAHEHBl KPYIHOSEPHHU-
CThle Pa3sHOCTH HeCYaHHKOB W, KPOMe TOTO, B COCTaBe OTJOMKEeHHH OTMeyaercs
3HauUTeJNbHOe KOJHYECTBO 3epeH KHCJLIX 3(p¢y3HBOB.

YraeHocHas ¢opMalusi LIHPOKO pacnpocTpaHeHa mo p. AnjgaHy, HauyuHas
OT pafioHa Bo3BbIlIeHHOCTH JIxabGapuku-Xas U HHXKe Mo TeueHH1o. CTpoeHne U
MOIIHOCTL (pOpMALUY, KaK U B APYrUX pafioHax, B HalpaBJeHUH OT Irop K miar-
dopme usmeHsorcs.

B mnpearopHoii of6macTH B BEePXHEIOPCKHX OTJIOKEHHSX BEIIEJSIOTCH JBe
TOJIUH: HIDKHSSL YIJIEHOCHAs M TOJILA, BK/IOYAIOIlas aylesJoOBHIl TOLU30HT.
Huxuss yrieHocras Tosa orMeyaercs: Ha p. Coitore B paiioHe BHIXOAA ee U3
rop. [lpencraBiena oHa mecyaHWKaMH, apriuJUIHTaMH, YIJIMCTHIMH CJaHLAMH H
yrasmyu obuel MowHocThio Ao 1000 M. 3. B. Kowenknaa ykasbiBaeT 13 3T0#
rosu: Cladophlebis Raciborskii Zeill., C. aff. argutula Font.— nosouarno TH-
nuuHble GOPMHI U1 BepXHEIOPCKUX YI/IeHOCHBIX OTJoxeHH#l [lpuBepxosHba.
Tonma ¢ ayuennoBeM ropu3oHTOM obHapyxuBaeTca Ha pp. ToMmnopyk u Ceito-
re. OHa npelcTaB/ieHa NPeHMYILECTBEHHO KPEeNKHUMH NeCYaHHKaMH H a/JeRpPOJIH-
TaMH, OGLIYHO M3BECTKOBHCTRIMHE; peXKe BCTPeYaloTcsl aprHJJIHTHL, B OTAENbHBIX
nnactax — OGYTJIUBIIKECS pacTUTeNbHBle ocTaTKU. MomiHocTh Toa1mu a0 400 M.
Haitnenncie Ha mpaBom Gepery p. Tommopyk u B apyrux Mecrax Aucella
pallasi Ke¥s., A. bronni Rouill. u gpyrue nossonunu 3. B. Komenkunoil otHe-
CTH aylLieJJIOBHle CJIOH K MHTepBaJy BepxHHH OKchOpH — HH3Bl KHMMePHAXKA.
B ponuHe p. AngaHa MOpPCKHe OTJ0XKEHHS BBIKITHHHBAIOTCS. .

BepxHsif yrieHocHas ToJia, IIHPOKO pasBuTas B GacceliHe p. XaHIHTH
M JADYruX NMPHTOKOB AsjaHa, HMeeT THIMYHBIA XapaKrep YrjeHocHod ¢opma-
uuu [Ipusepxosinbsi. B OCHOBHOM 37ech Pa3BUTH Cephle C 3eJIeHOBATHIM OTTeH-
KOM HEepaBHOMEDHO3epPHUCTHIE HEIUIOTHO ClieMeHTHPOBAHHbIE [IeCYaHHKH KBap-
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1[eBOr0 M MOJHMHKTOBOI'O COCTaBa, BK/IOYAIOIIME MJACTH HJH CTAXKEHHA KO
2,6 M KpPEeNnKHX H3BEeCTKOBHCTBHIX pasHocTeil, He6o/blllHe NAYKH U THE3ra TeM-
HBIX TVIHH U I1acTHl yraell. B mopoaax MHOro pacTHTeNIbLHOTO JeTpHUTyca H
BCTPEUYAIOTCH KDPYNHBIE KYCKH OKaMeHenol ApeBecuHBl. Hepenko mposBisercs
Kocast CJOUCTOCTb. Ilo/Hast MOIIHOCTh BepXHel YIJEeHOCHOH TOVIIUM HUrZe He
H3BeCTHa, HO MOXHO CUHTaTh, UTO B HHXKHEM TeyeHWH XaHABIIH B HanboJee
ray6okoll yactu nporu6a, oHa OyReT H3MepsiTbCA INepBLIMH KHJIOMETpaMH.
B pafione ycTbsg XaHIARITH MOIIHOCTb YMEHbBILIAGTCS, HO U 3JeChb OHA COCTAB-
Jser He MeHee 1200 M.

O BospacTe BepxHell YrJIGHOCHOH CBHTHL MOXHO CYyAHTb Ha OCHOBaHHH
OCTAaTKOB pacTeHui, coGpaHHmx mo p. Xauaere: Podozamites angustifolia
Heer, Coniopteris nympharum Heer, C. setacea Pryn., C. sp.

XapakrepHulfl Coniopteris setacea, kak ormeuaer B. A. Baxpamees, usse-
CTEH M3 HH30B HHXKHero Mesa p. KosbiMbl K Hu3oBbeB p. JleHw, a Coniopteris
nympharum H3BecTeH U3 caHrapckofl cBHTH GacceiiHa Jlennl. Ha stom ocHo-
BaHHH MOXHO CUMTaTh, YTO OTMeuYeHHhle BHIB YKa3bIBAIOT Ha HHIKHIOW M0JIO-
BUHY HHXKHero Mesa. .

3aKaHYMBas OMHCaHHe CTpPATHrpa(MuyecKHX pa3pesoB yrJeHocHoH dopma-
L¥H, BBINOJHSIOMEN! KpaeBol NMporu6, MOXHO NOLYEPKHYTb DAl €e 0COOeHHO-
cTefi. Bo-nepBLIX, OTUET/IMBO BLISIBIAETCS Pas/nude B COCTABE M CTENEHH H3-
MEHeHHsl cllaralolux ¢GopMauyo nopon A ABYX NPONOJBHBIX 30H: NIPHUBEp-
XOsiHCKOH M npunyiatgopmenHoii. K TakoMy BHIBOAY NPHBOIOUT CPaBHeHHe JIH-
TOJIOTHYECKOTO COCTaBa MHOPOJ, (MeCYaHHKH — TecKH) M Pa3HYHAs CTeNeHb
yriedHKaUMH DPacTUTENbHOrO BelllecTBa (KaMeHHBle YryiH — Oypble YIVH).
Kpome Toro, uMeercsi pasiHyie B CTPOEHHH HMXKHEMEJOBBIX OTJIOXeHHHA ce-
BepHOH H I0XHOH vacTeil nporu6a, Bhpaxarolieecss B HaJHYHH Ha tore 6ofee
KPYTIHO3€PDHHCTBIX Pa3HOCTell, raJjibKH, a TaKXe 3HAYHTeNbHOIO KOJHUECTBA
3epeH KHCABIX 3 dy3UBHEIX MOPOL.

Jlajiee MOXHO BHAETb pe3KOe yBeJIHUeHHEe MOMIHOCTeH B CTOpPOHY BepxosH-
CKolt ckyaguaToit obaactu. CaMu no ceGe aGCOMIOTHBIE BEJTHUYHHBEI MOULHOCTEH
HHXKHEro MeJsla 3HaYuTeJbHO NPEeBLILIA0T TAKOBHE OTJIOXKeHHH HHXKHell U cpel-
Hefl 1opel. [Ipu 3TOM Haxo OTMeTHTH, YTO, ecsi¥ B npenesax BepxosHbs 1opckue
OTJIOXKEHHA HM3BECTHHI B PsiJie MeCT, TO HHKHeMeJOBble OCaJKH 3/1eCb He OTJia-
raJjuch.

Haxonel, ocoGeHHOCTbIO JIEHCKO-aJIIaHCKOR YrJeHOCHOH ¢opmaunu sB-
JsAeTCH HaJnuyMe B ee HIDKHell NOJIOBHHE NMAYKH MOPCKHX MeJKOBOAHBIX Oes-
YrOJIbHBIX OTJIOXEHHH. .

B cpenseli yactu ITpuBepXxosHCKOro KpaeBoro nporufa B ero npeaens 3a-
XonAaT u3 Buuolickofi BnaauHE MolHble 06pa3oBaHus BepxHero Meqa. Hlupo-
Koe MJIoLiafHoe pacnpocTpaHeHHe NIOPOA 3TOrO BO3pacTa BhepBHe OBLIO MOKa-
3aHo B. A. BaxpameeBbiM 1 MHOil B 1951 r. HA OCHOBaHUH H3YyueHHs pa3pesa
p. JIunau u 0606LieHHs HMEBLIHXCS paHee Da3pO3HEHHBIX NAHHBIX.

B uwenom mas Buirofickolt BmagHHEL BepXHEMeJIOBHIE OTJOMKEHUSI MOTYT
ObITb NOApasfesieHHl Ha ABe 4acTd. HikHAss yacTb (TUMepAsiXcKad CBUTA
B. A. Baxpameesa) npeacraBiieHa GesleCOCEpPHIMH PAa3HO3EPHACTHIMU HeCOPTH-
POBAHHBIMH TIPEHMYUIECTBEHHO CJIIOZHCTO-KBAPLEBbIMH NEeCKaMH H PHIXJIBIMH
NecYaHHKaMH, pachnajamiUMHC Ha PR KOPOTKUX JIMH3OBHAHEIX Mauek, cpe-
3alollUX ApYyr Apyra. MectamMH cpeiu IecKOB 3aJ/ieraloT OOLIYHO KOPOTKHe
JIRH3Bl CepbiX INECYAHHUCTHIX TJIHH M ajieBpOJUTOB. BcTpeuaercs TidHSHASA
rajibka, a TakXke rajibka 4yXKepoJHBIX NMOPOA (KBapIHTOB, KBapUEBHIX Necya-
HHKOB, KBapleBblx NOPHHPOB U HX TY(OB, pa3IUYHEIX CIAHLUEB H T. A.) TO pac-
cestHHasi, TO o6pasyllas LeMOYKooOpa3Hble NPOCJAOH H MeJKHe JIHH30UKH.
Berpeualorest crsikeHus cugeputoB. Cpelu MecKoB pacCestHB 0GJOMKd 06yr-
JIEHHLIX CTBOJIOB, MeCTamMH 006pasyiolllie HelpaBHJbHEIE CKOIUIEHHS; MHOrO
CONEPIKHUTCA PACTHTENLHOIO MYCOpa; HHOTAA INONajaloTCsi TOHKHE JIHH3BI
JHTHUTA,

MomnocTe 5THX OTNIOXKeHH# Ha pp. Jlene u JIunae okoso 700 M.

BepxHsisi yacTb BepxXHEMeJOBHIX OTJIOXKeHHil, Hocturaiomas 150—-200 M,
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HOCHT Ha3BaHHe JIMHAEHCKO! CBUTH. CBHTA CJOXKeHa GeJBIMH KOCOCJOHCTRIME
MEeJIKO- M CpelHe3epHUCTHIMH YIVIOTHEHHBIMH MYYHHCTBIMH HecKaMH. [leckam
NOJYHHEHB! NPOCJON CephlX, MHOTAA KAOJHHHCTHIX TJIHH, TOHKHE IJ1acThl JIMT-
HHTA # ORICTPO BHIKJMHHBAIOHMIHECHd LenoykooOpasHble MPOCIONKH rajeyHuka
H3 rajJibKi KBapLeBbIX H apKO30BbIX NECYAHHKOB H KBADLHUTOB; pexKe BCTpe-
yaercd rajibka KBapueBbiX Mop¢upoB U ux Ty(oB. JIMTHHTH 06/1a1a10T OYeHb
HeGOJIbIION CTeNeHblo yriaepHKaluuu.

B ynoMmsiHyTHIX nopojax Obuio cofpaHo 6osblioe KOJHYECTBO OTHEYATKOB
MOKPLITOCEMSIHHBIX M XBOHHBIX pacreHuil. M3ayuaBmmit ux B. A. Baxpamees
TpHIIeN K BRBOIY, YTO HHXKHSS [OJOBHHA BEPXHEMEJOBHIX OTJIOXEHHH (HHXK-
HSisl YaCTh THMEPASXCKOH CBHTBI) OTHOCHUTCHA K CEHOMAH-TYDPOHY, 8 BepXHSAS —
K ceHOHy. B mepeom ciyuae pykoBojsiiiee 3HaueHue umeror: Dalbergites sim-
plex (Newb.) Sew., Menispermites ex gr. communis Hollick, Sassafras aff.
Polevoii Krysht. u np., Bo BTopoM — xommiekc Trochodendroides, Viburnum,
Zizyphus, Macclintockia. CorslacHo HOBeHIIMM NaHHBIM MOXHO CYMTaTh, HTO
OTJIOKEeHHsI BEDPXHEro MeJia 3aX0JAT Ha Mexaypeube JleHn u AnpgaHa.

II. Onucanne TekroHHueckux dopm KpaeBoro mporuba

Benenctsue ciaboit o6HaxkenHocTn [lpuBepxosHckoro nporu6a, umeronue-
cfl B HeM TeKTOHHYeCKHe HapylleHMs] H3yyeHH ellle JajieKO He MoJHO, TeM He
MeHee coOpaHHble MaTepHaJbl [O3BOJAIOT FOBOPHUTH O AOCTATOYHOM pasHO-
06pasuu 3THX (OPM H HEKOTOPHIX 3aKOHOMEPHOCTSX B MX PacClpOCTPaHEeHHH.

[lpexne Bcero HaMeyaercsl BIIOJIHE eCTECTBEHHOe pasjiHuHe B TEKTOHHKE
OT/IOKEHHIl, NPHMBIKAIOUIUX K cKJagyaTodi objactd M K miaardopme. Kpowme
TOrO, ONpefe/eHHOe BAHsSHHe Ha (POPMBI JHC/JAOKAUMI OKAa3bIBAKOT BHICTYNH
naneo30HCKHX M Me3030HCKHX MOpOJ, CyLIeCTBYIOLIHe B Ipefenax I1poruba
(Xapaynaxckuit u KnuruaHckuit).

Xapakrep TEKTOHHUECKOrO CTPOEHHs1 NMPOXOJBHOH 30HH NMporu6a, NpPHMBI-
Kalouiel K oKpauHe mIaTGHOPMEI, MBI IPOC/IELHM JJIs1 HHXKHEro TeueHus p. JIeHsl,
dkyrckoro paiiona u GeperoB AsnaHa B ero cpejHeM TeueHHH, T.e. B
00J1aCTH HaJIOXKEHHSI KpaeBOro Mpornéa Ha BOCTOYHHIH CKJIOH AHabapcKoro
MaccHBa, Buiofickyio BaiuHy H BOCTOUHHI CKJIOH AJIZaHCKOTO ILHTA.

HenocpencrBeHHo npuMbIKallasi K CKlIoHy AHa6apcKoro MaccHBa 4acTb
KpaeBoro nporu6a usyuyena Hamu 0o p. JleHe (¢ur. 2, cM. Ha BKJelike).

K tory or Meica KpictaThiM Ha mpotskeHHH Gosiee 80 KM IOpPCKHE, a 3aTeM
HHXXHeMeJIOBble OTJIOKEeHHS HUCHLITHIBAIOT IJIaBHOE NMOTPYKeHHe B [Oro-loro-Bo-
CTOYHOM HarpaBjeHHH MOA yrioMm mopsaka 25—30°. B 1oxHo#i yacTH MOHO-
KJIUHAJAbHOE TMafeHHe OCJIOMHEHO MOJoroil GpaxHaHTHKIHHAJIBHON CKJIaIKOH,
BHAHMO, mpubauxkKaioielica B mjiaHe X okpyrio#t ¢opme. CpozoBass uacTh
CKJAJKHU, CJAOKEHHas OTJIOXKEHHUSIMU XKHT'aHCKOH CBHTEHI, BCKPBITA B JieBoM Oe-
pery p. Jlennl, B paiioHe ycrbsi p. Kiwoenp-Csub. Ilanenne B 10XHO# uactn
CKJaAKU He mpeBhiuaer 1° u HanpaeJseHo B obuleM Ha ior. K ceBepy ot mnpH-
CBOZOBOI yacTu HabJogaTcs GoJiee KpyThle- ageHus1, Aocturatoimne 6 u 10°,
HanpaBJ/leHHble HAa CeBepo-BOCTOK — 15°, ofiHako NpH yHasleHWH OT CBOAa, Na-
JeHHe OueHb OLICTPO BLIMOJAXKHBAETCS M jJaJjiee CJOU JieKaT NPaKTHUECKH ro-
pr3oHTaabHO.CeBepHee CKJ/IAJKH OTMeYaercss HeCKOJbKO cOPOCOB C aMIVIUTY-
Joit 100—150 M. :

JIoKa/bHEIE NOJIOTHE CKJIAJKH TAKOTO Ke THIa B Mpelenax HHTepecylolllef
Hac MOJIOCHl ONMHKCAaHB M APYIHMH HcciepoBatetsamu. IOxHee, B obnactn pas-
BHTHSI BEPXHEMeJOBBIX OTJIOXKeHUH (KpymHhie oGHaXeHUs B ycThe p. baxaHaf,
Ha octpoBe Arpadensl, B 06pPHIBaX ceBepHOro u joxHoro Unpumuii-Xas), B ne-
JIoM Ha6JII0AaeTCs BeCbMa MOJIOTHH HAKJIOH CBHT B IOr0-I0T0-BOCTOYHOM Hallpab-
JIEHMH, HHOTAa HeCKOJbKO 3aMacKHPOBAaHHBIH rpyGoll KOCON CJIOHUCTOCTBIO.

Conocrasnenne paspe3oB ycTbs p. Baxanas u ocrpoBa ArpadeHnl yKkasH-
BaeT Ha [OBOPOT I[POCTHDAHHI MOPOJ BepXHero Meja Ha BOCTOK B palioHe
OCTpOBA.
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B pafione SIkyTCka Me3030MHCKHE OT/IOXKEHHS 3aJeraloT MOYTH TOPH30H-
TaJbHO. MBI OTMeyaJu paHblle (5), 4TO B TI. SIKyTCKe KpeBHee OCHOBaHHe
BCKPHITO CKBaXKHHAMU Ha ray6uHe okoso 450 M. Oxnako gajee K cesepy npo-
HCXOMUT GOJiee HHTEHCHBHOE MOTPYKeHHe NPeBHHX NOpOJ, 4To Hab/onaeTcs B
pafione noc. Kanranaccel. OueHb BepPOSITHO, YTO 3TO NOrpyKeHHE MPOUCXOMUT
He TJIaBHO, a C meperu6oM rze-to mexay Kaurasaccamu u SIkyrckom, uTo,
HAM KaXeTcsl, faeT OCHOBaHHe [IJIfl pasrpaHHyeHHs 3lecb BHIIOHCKOR BrnagH-
HBl H KpaeBoro mporu6a.

OueHb MOXO0XKYI0 KaPTHHY B OTHOLIEHHH XapakKrepa MOrpyXeHHsl APeBHEro
OCHOBaHHsI MOXHO Ha6Jawonath H mo p. Aaxany. C ora Ha ceBep 34ech TakXkKe
CHauya/la MPOUCXOJIHUT OYeHb MOCTeNeHHOe MOrpyXeHHe Me3030HCKHX TOpOX ¢
MaJsIbIM npHpauleHHeM MolnHocTed. OfHaKo B paiioHe ycTbs p. THIpH yrcua ma-
IEHHsI YIJIEHOCHBIX OTJIOXKEHHH OBICTpO YyBesnHuHBaercs, pocruras 2°. OxHo-
BPEMEHHO BO3pacTaeT MOUIHOCTb OTJIOXKEeHHH M CTeneHb yrieduKaluu Belle-
cTBa yriell. MBI nojiaraeM, 4Yro JIMHHS, COeAMHsolmias moc. KaHrajaacchl H
npuycTbeBoil pailoH p. TeIpH, sBJisseTcA JHHHeH CTPYKTYDHOH, BO3HMKUIeH Ha
onpelnesieHHOH CTaJHM PasBHTHS1 006JIaCTH, W NpeAcTaBjaser co6ol ecTecTBeH-
Hylo rpasnuy [lpuBepxosHCKOro Kpaesoro nporub6a.

Takum 06pasoM, Ha OCHOBAHHH W3Yy4YeHHs] 3ajieraHdsi MOPOJ BO BHEIUHENR
nepuepuueckoil yacTH KpaeBoro mporu6a MOXHO TOBODHTb O CHOKOHEOM MO-
HOKJIHHAJbHOM HX NafeHWH B CTOPOHY ocu mporu6a. Ha stom obiiem ¢one
BHIPHCOBBIBAIOTCS OTAEJbHEIE MTOJIOTHE MOAHSATHSI H MEeCTAMH Pa3phIBHble Hapy-
IIeHHs, OTMeuyeHHEHle B IOJOCe HanoxKeHHsi [IpuBepxosiHCKOro nporu6a Ha
CKIOHEI AHa6apcKoro mMaccuBa W AJIIaHCKOro IHTA.

WHoit dopMHI, BeJIMYHUHB ¥ HHTEHCHBHOCTH NPOfBJEHHS HAGJMIOAAIOTCS JAMC-
JIOKallHH BO BHYTpeHHell yacTu KpaeBoro nporu6a, nmpuMmbikamoomeir k Bepxo-
AHCKHM ropam. PasGepeM cOOTBeTCTBYMOUIMil mpuMep A AJmaHCKoro orpes-
Ka mporu6Ga. XapakrepeH npo¢unb no p. 3anaguoii I'pagnire (¢ur. 3, cM. Ha
BKJIeHKe).

TekTOHHKA ONMHCAHHHEIX BHIUIE IOPCKUX U MEJIOBHIX OTJIOXKeHH#t pafiona xa-
paKTepHayeTcsl CJAEAYIOIINMH OCOOEHHOCTSMH.

B cooTeeTrcTBUH C OGIIUM CYKeHHeM HIHPOKOTO oTpe3ka BepxosiHbs, noso-
Ca pacnpoCTpaHEHH MOPECKHUX IOPCKHUX OTJOXeHMH, KaK U 6oJiee HpeBHHX
cpaBHUTENBHO ¢ 3amagHeiM BepxosiHbeM, 3lechb CHIABHO cyxeHa, Ha mexny-
peube TykysaHa u YsHH, T. €. Ha OPOTKeHHH Gosee 80 KM, IMMpPHHA MOJIO-
Cbl MOpPCKOH IOPBI COCTaBJSIeT BCErO HECKOJNbKO KHJIOMETpPoB, TOria Kak
ceBepHee ycThsl Ayinana oHa gocruraet 100 kM. D10 AB/ASETCA CaeCTBHEM G0Jb-
el CTemeHH CXKaTHsA CTPYKTYpHI B onmHchiBaeMoM pafione. I1pn n3yuenun pas-
pesa iopel SIKyTcKoro xpe6ra B GeperoBnlx o6prBax 3ananHo#i ['pazwbiru mou-
TH Bcerja HaOMo[aeTcsl NPAKTHYECKH BepPTHKAJbHOe 3aJjeraHue MOpod MpH
OTCYTCTBHH NPH3HAKOB MEJKOH CKJIaTUyaTOCTH, HO CO CJiEJaMH CJaBJEHHOCTH.

Crpykrypa SlkyTckoro xpebta B paiioHe 3ananuoll I'paasiru HaM npeAcTaB-
JiseTcsl B BHIE CONPSIKEHHBIX pe3KHX AaHTHKJIMHAJBHOH M CHHKJIHHA3JIBHOM
ckJaaoK. Mectamu, oueBHAHO, XpeGeT KPYTO HaJBHHYT HA NMPEAropbe KPbLJIOM
nepefoBoil aHTHK/IMHAY. [To Hanpasnenuio K Bocrounoit 'paneire cTpykrypa
craHoBHTCsl Gosee crnokoitHofi. Ha BHyTpeHHell okpaune SKyTckoro xpebra
3fiech MOSABJISIETCS JIOMOJHUTEIbHAS, OTHOCHUTEJIbHO IOJOras CHHKJAHHAAb C
IODCKHMH OTJIOXKEHHSIMH B siipe, NPOC/IeXuBaeMasi OpUMepHO Ha 7 kM. Mayuas
23pohoTOCHEMOYHbIE MaTepHaJHl, JIETKO 3aMEeTHTh, YTO 3Ta CKJIalKa, MpOoC1i-
pasicb HIMPOTHO, HaJleraeT Ha pasJjiMYHble FOPH30HTH TpHAca, cpesast LOJ Yr-
JIOM MOJIOCYy HX pacmpoctpaHeHHs. Emie Gosee pe3ko 3170 Hecorsacue orMe-
qaeTcs B palioHe p. bopawu, rie, o KaHHLEIM a?poOTOCHLEMKH, MOXKHO HaMe-
THTb YYacTKH ¢ OYeHb NOJOTHM MYJbJOOOPA3HEIM 3aJeraHueM IOpPHl Ha PesKo
CKJaguaThix o6pasoBaHmMsax GoJsee ApeBHero BospacTa. B TOM Ke Hampasie-
HHMHK TPOHCXOAMT OOllee BO3ALIMAHHE CTPYKTYPHI, YTO HAfO CBA3LIBATH C NPH-
6amxxeHHeM ceBepHoro oxkoH4yaHHsi Cerra-J1aGaHCKOro aHTHKJHHOPHS.

OcraHoBuMcs Temepb Ha OCOGEHHOCTSIX TEKTOHMKH YIJIEHOCHOH (hopMauuu
NpeJropbst.
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3Iech ACHO BUAHO, YTO IO Mepe YAAJeHUs OT CK/IanJaToli 06/acTH K miaT-
¢opme TPOUCXONMT MOCTENEHHOe H3MEHEHHe THIIOB TEKTOHHUECKHX (OpM OT
60J1ee CI0XKHBIX K 60Jiee MPOCTHIM.

B6.um3u JIkyTckoro xpe6ra pacnpocTpaHeHbl Pe3KO aCHMMeTpUYHble CKAAk-
KH C KPYTHIMH, HHOT/ZA NIOYTH BEPTHKAJbHBIMH IOKHBIMH KPHLIBSIMH H OTHOCH-
TeJNBHO 6oJlee MOJNOTMMH — CEeBePHBIMHK (yroJ naaeHus nopsnka 45°). Habuo-
Jalotca 31ech N HeGousblune cO6pochl. B AJaMHY TakHe CKNaAKH NPOTATHRAOTCA
Ha HeCKOJbKO KHJIOMETPOB, HO LIMPHHA HX He3HAUHTeNbHAasA: 3TO JHHEHHHe
CKJIaKH.

JlaJjiee Ha Ior yrJIbl HaKJIOHA CTaHOBATCH Gosiee moaoruMu. IlpuGnusnTesnb-
HO B CpelHeH YacTu NpHaJJaHCKOH XOJAMUCTOH paBHHHBI MPOXOZHT HEBLICOKAst
rpaga, o6ycioBaIeHHas HAJHYHEM 3ecb HECKOJbKHX LENoYKooOpasHO pacmo-
JIOXKEHHbIX aHTHKJMHaJeH, BHITAHYTHX Mo ofHo# JuHHH (yBaa Moubmkorod,
Hibrussix ¥ T. A.) ¢ yrJioM najeHusi MOPOJ Ha Kphlabsx mopsiaka 30—40°.
dTa aHTHKJIMHA/IbHAsA JMHHUA, NpOTAruBaoumasnica ot p. Kenn Ha BOCTOK, orne-
JIfleT 30HY HHTEHCHBHOH CKJAAYaTOCTH OT 30HH IOJIOTHX CTPYKTYP B KPaeBOM
nporube. IOxHee pacnpocTpaHeHbl yxke JoKafbHule OpaxHcknanku. OnHa H3
TaKMX GpaxHaHTHKJIHHAJell HaMu onucaHa Ha p. 3anagHoi I'paneire, B 10 KM
BLILIE €e YCTbS.

Cknanka cI0KeHa HHXKHEMEJIOBBIMH OTJIOXKEHHSIMH. B oGHaXKeHHAX BUIHA
[IPHCBOAOBAsA YacTh CKJAIKH, NPOCAEKHBAIOLIAACA TOYTH HempephHBHO GoJee
YeM Ha 1 KM. 3fech BHIXOJAT KOCOCJOHUCTHIE INOJIMMHKTOBHE Pa3HO3epHHCTHE
YIUIOTHEHHble IeCKH, Nepexofflliie B NEeCYaHHKH, CpelH KOTOPHIX 3asleralor
TJTACTHl ¥ JIMH3B! yIVIeH M aJleBDHTHUCTHX TiuH. B mosorom cBoje ciion Jexar
TOPU3OHTAJIBHO, C NOCTENEHHBIM YBeJIHYeHHeM yTIJla HAaKJOHA K KpbuibsaM. FOro-
3anajfiHOe KpbLJIO HMeeT yrosi HakjaoHa 30° cesepo-BoctouHoe — 20°. Takum
o6pa3oM, cKJajKa clerka aCHMMeTpHyHa ¢ 6oJiee KPYTHIM NafeHHEM BHelIHe-
ro Kphiia, obpalleHHoOro K miaargopme.

HemndpupoBanne aspoGoTOChEMOYHEIX MAaTepHANOB [NaeT BO3MOIKHOCTH
rOBOPHTb O HAJIMYHH 3L€eCh JOBOJBHO 60JbIHOM KyNoJ006pa3HOl cKIaAKH, Pa3-
BHTOH NpeHMYILecTBeHHO Ha JieBOM Gepery 3anafHofi I'paiwiru.

AnTHKIHHAJB sfBIseTcs HanGoJee ynasleHHOH ot ropHoro BepxosHbs us
BCeX, KaKHe [IOKA YTO H3BECTHH Ha mpaBoGepexbe Angana. OGHapyXeHHe ee
JaeT OCHOBaHWE ONpeAeJEeHHO NMpeAnoJjaraTb, YTO IOJOCAa PAaCHpPOCTPAHEHHS
NonoGHEIX CKJIafOK MPOCJIEKHBAETCS B 3TOM paifoHe BIJIOTh A0 camoro AJna-
Ha, COCTaBJHIs IIepexo], K CIIOKOHHOMY B 06lIeM MOHOKJHHAJbHOMY 3aJleTaHHIo
NopoJ Ha JieBOM Oepery peku.

IlpoBoasi cpaBHeHHe TEKTOHHKH ONHCHBAeMOro pafioHa ¢ TEKTOHHYECKHM
CTPOEHHEM JPYTruX ydactkoB BepxosiHbs u IlpuBepxosiHbf, HYXXHO OTMETHTH
oueHb GOJIbIIIOE €To CXOACTBO ¢ NpaBoGepexkbeM JleHbl Ha MeXAypeube ee npa-
BhIX npHTOKOB CoGomosia u [IxKapaxkaua, rie HelaBHO NPOBOJLHJIA HCCMe]0Ba-
HHUA rpynna reoJioros nox pykosoactBoM M. Il. ArsacoBa. UpesBriuaiiHo MHTe-
PECHO, UTO TEKTOHHUECKOE IIOJIOXEeHHe O0GOHX paliOHOB OTHOCHTEbHO BHiofi-
CKOH BNAaAHHBI IO CYILECTBY CHMMETPHYHO: OHHM HAXOASTCA Ha ee MPOJOJIKe-
HUH K ceBepy H BOCTOKY. OueBHIHO, YTO TEKTOHHUYECKOe B3aHMOMeHCTBHE TIIaT-
(opMBL U cKJIaguartoil 06sacTH B OGOUX paiiOHax MaJjo UeM OTJIHYaJOCh APYr
OT Apyra.

OGulee MeXIy TEeKTOHHYECKHMH HapyIUEeHHSIMH KpaeBoro mporu6a, HpH-
MBIK2IOIMMH K TOPHO 06J1aCTH, 3aK/II0YaeTCsl B PAa3BUTHH 31€Chb Pe3KHX, OObIY-
HO JIMHeHHbIX CK/IafOK, YaCTO HAKJOHEHHBIX H/IH ONPOKHHYTHIX B CTOPOHY IIaT-
¢dopmbl. B 3T10il mosoce mOBOMBHO 3aMeTHa creneHb yIVIOTHeHHs mopox. Ilo
CBOEMY IPOCTHPAHHIO CKJAAKH STOH 30HH COOTBETCTBYIOT OCHOBHBLIM HallpaB-
JIEHHAM cKJaanuatocTd Bepxosinba. HaGilogaercsi mocteneHHOe yMmeHbIIEHHE
HHTEHCHBHOCTH IMCJIOKaLHi O Mepe HX yAaJleHHs OT rop, MOKa Mbl He mepe-
XOIAMM K 06JIaCTH pPacrnpocTpaHeHHs OTHeNbHBIX MOJIOTHX NMOAHATHH M 3aTEM
MOHOKJ/IHHAJIX BHellHero 6opta. Bece 3To AaeT BO3MOXKHOCTb BBIIEJIHTb B Npe-
Jesnax Kpaesoro mporu6a JBe HPOAOJbHblE 30HHI: BHELIHIOIO H BHYTPEHHIOM,
OTJIHYAIOLIHeCs KaK CTPOEHHEM pa3pe3a, TaK H TEKTOHHUeCKHMH (opMamu.
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MoOKHO HaMeTHTb YCJOBHYIO JIMHHIO pasrpaHHYeHHs BHELIHEH H BHYTpeH-
Hell 30H KpaeBoro nporu6a. JIisi JIEHCKOro OTpesKa 3Ta rpaHuila NpOXOAHT MO
npaBoGepexblo P. JIeHbl B HECKOJIbKHX JECATKAX KHUJIOMETPOB OT pyc/ia, HauH-
HafACb OT pasjoMa, oTAe siounero XapayJaXcKuii BHICTYI, M MOAXOAA K pyciy
Jlennt B paiioHe Kuruana.

JI —~ JHHHH DNPOCTHPAHHA

4 — Kutuanckas, § — Kytypruuckas, 6§ — By-

Buaiofickas,
,'10 — Yeuymckas, 11 — Mynnfickas;

6paxHaHTHKAHHAJH)
3 — Yerb-
naactos; JJ/I — c6pocH

HB yeThd Bumos (KuTyaHcKoe momepedHoe NOAHATHE K NPHJAEralouiHe
1 — Canrapckas, 2— Jkcens-Xastckas,

9 — MycyuaHckan

=

W]

&ur. 4. TekToHHYeckas cxeMma npaBobepexbs p. JleHH MpPOT

poaaxckas, 7 — JlamMnecckad, 8 — Capkunckas,

I — ocH anTHKAMHaAel;

Jna AnpaHcKoro orpeska, Kak yxe yNOMHHAJNOCh, TPaHHLIA BHemHeH H
BHyYTDEHHell 30H IIPOXOIHUT MO LeNOYKe AHTUKJIHHAJAeH, COOTBETCTBYIOIINX YBa-
Jgam abrunax, MoJapxxoro u gpyTHM,

KpynHerit yuacTok, pacnosoKeHHbIil Ha npaBoGepexbe p. JIeHbl, HAMPOTHB
yctbst Buamiosi, pasgensiiomuit Jlenckuil # AsmaHckuil OTpeskH KpaeBoro mnpo-
ru6a, obsafaer onpeleeHHLIMH OCOOEHHOCTSIMH B CTPYKTYpe, MO3BOJSIO-
LIMMH BHJETb B HeM CBOe0Opa3Hblll TeKTOHHUeCKMI palioH. OH JIeXKUT B mpele-
Jsax BuyTpeHHell 30HH KpaeBoro mporufa W xapaKTepH3yeTCsl IIHPOKHM ILIO-
MaJAHbLIM pacnpocTpaHeHHeM HHMXKHE- H CPefHEelOPCKHX OTJIOKeHHH (6aiJsbik-
cKasl CBHTa), B TO BpeMsl KaK MOPOABI YTJIeHOCHOH ¢opManiy COXPaHHIHCh
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TOJBKO B NepudepuyecKUX CHHKJIHHANBHHX CKJIalKaX. YCJIOBHMCH Ha3blBaTh
3TOT cKaanuaTeii pafion KuTuanckuM nonepeuHblM mopHsTHeM. B penvede
OMHCBIBaeMOE MNOAHATHE IIPEJCTaBJseT CHCTEMY TFOPHBIX TPSii C BBLICOTAMH,
HapacTalluMu B cTopoHy Bepxosnps. Haubonee sanagnas us stux rpsan Ha-
3biBaercsi KuruaHckoil, o MMeHHu 3TOi TpsiABl B LEJOM .H Ha3BaH ONHChIBae-
MBIl CTPYKTYPHbIH paiioH. KhTuaHCKoe MoAaHaTHe npoTaruBaercst Ha 200 kM
B AJauHy u focturaer 100 KM B mMpHHY.

INoponer KuTuaHCKOro noAHSITHSI CMATHL B KPYyNHBIE YVAJHHEHHBlE CK/AAIKH,
J0BOJILHO NPOCTHIe N0 CBOeMYy CTpPoeHHIO (¢ur. 4). CTPYKTypy NORHSATHS Npe-
KpacHO oTpa)KaeT pesbed: KpYyNHble FPAABI OTBEYAIOT AHTHK/AMHAJSAM, MPO-
JOJIbHBIE JOJUHB COBNAAAIOT C CHHKIHHAJNAMH, CKJIagKKU BHITSHYTH B CEBEPO-
3anafHOM HanpaB/eHHH. AHTHK/IHHA/bHbE IPAIBI NPOCJIEKHBAIOTCS B IJIHHY
Ha 40—80 kM. OHu cnoxeHbl moponaMu GallILIKCKOH CBHTH. B cBOxax aHTH-
KJIuHasel HaGmofgaercst OOBIYHO MJIaBHBEIA Mepern6 cji0eB, KPHUIbs HaKJOHEHH
HOZ YIJIOM B HECKOJIBKO HEeCATKOB rpafycoB. B MecTax conpsixeHHs1 ¢ CHHKJIH-
Ha/JsiMH HMeeT Mecto KpyToifl meperu6 cJI0eB, IIpHYEM B 3THX yuyacTKax He-
peako HabJiogaercss COABAHBAHHE H BLDXKMMAaHHE OTHOCHTENLHO IJIACTHUHBIX
[I0POJ, YYacTBYIOLINX B CTPOeHHH paspesa (yraeit, apruaaurtoB). Baaromaps
5THM OCOGEHHOCTSIM, AHTUK/JIMHAJJH B MOIEPEYHOM paspe3e HMEIT Kopobua-
TYIO, HHOTJa cyHAyuHyw ¢opmy. Ha BocToke MOAHATHA OTAENbHHE CKJAIKH
HMEIOT [ABYXBepIUHHHOE CTpoeHHe CBOXOB. OTuUeTVIMBO BLIpaXKeHHl HepH-
KJIHHAJIbHble OKOHYaHHS CKJIa4oK. KOHKpDeTHHIMH mpuMepaMH HanGoJsiee THIINY-
HBIX cKaagok seasiorcst Kuruauckasi, Kyryprunckas u Byposaxckas aHTH-
KIMHaMH (cur. 5, CM. Ha BKJeliKe).

CHHK/IHHAJH, BHIOMHEHHbE YIVIEHOCHRIMH OTJIOKEHHSAMH BepXHEl 10pHl H
HHXKHETO Mesla, XapaKTepH3yITCs MJIOCKHMH Hery6oKuMH (opMmamu. B me-
pudepHuecKoil 4ACTH OHH HMEIOT KOPHITOOGPasHylo (OpMY C MOJIOTO-BOJHH-
CTBIM 3ajeraHveM nopoA. Bray6b cknagyatodl o6JacTd CHHKJIMHAAM CTaHO-
BATCA Gosee cxKaTbiMH. OTHOCHTENIBHO ADPYT xpyra CKJIaJKH PacloJaralorcs
KyJucoo6pasHo, Ju6o ocH ux BerBarcd. OcH KpafHHX 3amagHbIX AHTHKJIH-
Haslell BHICHYTHI Ha 3anaf,.

B cBfA3M Cc aHTHKAHHAJAAMU HaXOASTCH OTJeNbHBIE pa3pLIBHBIE Hapylle-
Husi. OnnH M3 HamGosee KPYNHBIX pa3pesos, no cobumenuio I. B. Bapxaiosa,
nepecekaer BepxoBbsi pp. JIyHxyOys M MyHH M MMeer Xxapakrep HaJBHra.
B ero j060Bofi YacTH CKJIaAKY 3aNpOKHHYTH WK HAKJIOHEHH Ha 3amaix. 310
YacTHOe OTKJIOHEHHe OT MPOCTOH B 0o6llleM CTPYKTYPH paiioHa.

Ilo BHemHell oropouke KuTuaHCKOroO nomepeyHoro MOJAHATHS B Ipedesax
pacnpocTpaHeHHs YIJIeHOCHOH (hopMmalMH pacnosararloTcs-JI0BOJbHO K]PYNHEIE
6paxuaHTHKIMHAJbHBEIE ckAagku (cM. ¢wur. 4). JIpe u3z Hux — Canrapckas u
Ycrb-Buiofickas — usBectHrt naBHo (I'. A. ®pumendenss, H. II. Hutenko);
TPeThsl — aHTHKJHHAJIb DKCeHs-XasiTa BIepBble onmucaHa B. A. BaxpaMeeBuM
u MHo# B 1950 T, ((pm‘ 6, cMm. Ha BkJeiike). [locsenyloniumMu paGoraMu ,upy-
THX HCCJAeNoBaTeNell OTMEUEHO ellle HECKOIBKO NOAOGHBIX CKIafOK.

YnoMsiHyThle 6paXHaHTHKAMHAMN NpOciexuBaores B JanHy Ha 20—30 xm
NpU WIHpUHE NpUMepHO BABOe MeHblle. OHH NPOCTHPAIOTCH B COOTBETCTBHHU
co cTpyKTypoil KNTUaHCKOrO HOAHATHS, C KOTOPLIM, OYEBHIHO, CBA3aHEl T'eHe-
tHueckd. OceBble JIHHHM 3THX CKJIaJOK AYyroo6pa3HO BHICHYTHL B CTOPCHY Bu-
Jiofickoll BnaguHbl. CBOABI CKJIANOK MOJIOTH; KPbLIbSl HAK/JIOHeHB! TOM yr/jiaMu
20—30°. CknagkaM CBOHCTBEHHBI OYeHb I0JIOTHE H LIMPOKHe [ePHKIHHAJbHEE
OKOHuaHHuA. MectamMu Ha6/100al0TCs pa3pLIBHEE HapylleHHss — c6pocil cpaB-
HHTEJIbHO HeGOJIbIION aMIJIMTYAH, MMeloll#e HampaBJeHus, 6JH3KHe K mome-
peuHnM. THI TakHxX CKJIaJOK paHee Gbl1 HaMu onucal (5).

Ham ocraerca ymoMsiHyTb O HEKOTOPHIX OCOGeHHOCTAX TEKTOHHKN ceBep-
HOTO U I0XKHOT'O OKOHYaHHil [IpHBepX0OSHCKOrO KpaeBoro mporu6a.

CeBepHOe OKOHYaHHE JIEXKHT B Npefesnax Hu3oBbeB JleHml, rae mporu6 sa-
®Kar Mexay XapayJaxcKHM BEICTYIIOM, fIBJSIOUIMMCS MOAHSATON 4aCThbiO DaJseo-
30HCKOTO OCHOBaHHMsA KpaeBoro mnporu6a, u cucremoii ropcroB OJieHeKCKOro
niatdopmenHoro noguATusA, [Iporu6 amech pesko cyxaercs, 1 HMeeT MeCTo OT-
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HOCHTEJIbHO MeHbllas rJyOHHA 3a/leraHHsi JIoXKa YIVIEHOCHOH opMauuu.
B cBsA3u c 3THM B 3TOM pafioHe OTMeyaeTcsl 3HAYHTe/bHOEe YHCJIO GoJee HJIH
MeHee KDYMHBEIX HOAHATHH GpaxHaHTHKJIHHAJBHOTO THIA, B AP0 KOTOPHIX BH-
xoAT o6pasoBaHus BajaHxuHA. IOxHOe okoHuanme IIpuBepxosiHCKOro mpo-
ru6a npuMbikaer K anTHkAHHOpHIO Cerra-Ia6aH.

Antuknunopuit Cerra-Jla6aH, CIOMKeHHBIH 11a/1e030eM, IO CUCTEME KPYTHIX
H Iy6OKHMX PasjoMOB KPYTO HAaJBHHYT Ha NPEeIropHYI0 BHafuHy. B6.nsu
3TOrO HafIBUTa B IOPCKHX OTJIOKEHUAX OTMEUAlOTCS Pe3KHe, OTNPOKHHYTHe Ha
3anaf CKJaAKH, OCJOXHEHHEle paspuiBaMmu. [lo Mepe ynaseHusi or rop ckiaan-
KH BRINPSAMJISIIOTCSA W CTeNleHb HX CXKaTHA yMeHbiuaercs: (¢ur. 7).

H Kpaeboid Cemma - Jabawewus  Wdkno-Bepzoswenui B
3 npoeub \ anmuKauNGpUR  \  cusnaunapul
<

e, E33. =- EBes) E3s cm
Js E3r A NEA 83 cn-s, Lonembpusi.

@ur. 7. CoorHoweHus Cerra-JlaGaHCKOTO aHTHKAMHOPHA C NPHACKALUIHUMH 0GIaCTAMH
(XaunsircKkoe mnepeceyeHHe)

Ha p. Bocrounoit Xauapire B pafione noc, Teminlil kiatod (18 kM 3anajguee
rop) B yrjeHocHoO#l ¢opManuu HaGMIONAIOTCA CKAAJKH, ITIPOMEXYTOUHLIE
MEXAY JIHHEHHBM # OpaXHaHTHKIMHAJBLHEIM THIIAMH, NPOTATHBANOLINECH Ha
HEeCKOJIBKO KHJIOMETPOB B CEeBepO-CeBepO-3alafHOM HaNpaBJeHWH, NPH IIHPH-
HE CBOJOB B HECKOJBKO COT METPOB. YIVIHl HAakKJOHA KpHUJIbEB COCTABJSIOT
20—30°. Janbiie K 3amafgy KpbUlbs CKJIANOK HAaKJOHEHH MmoJoxe (yroa mo-
pAlka HECKOJNBLKHX TPajycoB), a CBOAH CTPYKTYp NPEACTaBJSAIOT MOJIOTHE,
naxe miockHe ¢opmiel. Kpeulbsi aHTHKIHMHAJed, obpamleHHHe B Iy6b BMa-
IHHBI, HECKOJIBKO KPYUe BOCTOUHHX. MecTaMu CTPYKTYDPH OCJOXHEHb! MOJIOTH-
MH JOMNOJHHUTEJbHEIMH CKJIAJAKaMH HJIH MeNKUMH cGpocaMH.

PacnpoctpaHenne nosornx CKJAafOK ClAefyeT OXHAATb H HENoCPeNCTBEHHO
3anajaHee pafiona moc. Temaoro Kiioua, rfie H3-3a NJIoxoll O6HAXKEHHOCTH HX
HemocpeJCTBEHHO He YXAaeTC BHIETb.

Cpenn OT/IOMEHWH BePXHEr0 MeJia CKJIANYaThiX AHCJAOKAIHA TIOKAa He OT-
MeyeHo. ONHAKO, €CJH TaKOBble H CYIIECTBYIOT, TO OHW GYAyT 3HAUHTEJbHO
cJ1aBee MO CPaBHEHUIO C MOPOJAMH yrieHOocHOAI dopmanuu. 3aech MOXKET HATH
peub © APYyroM, 6oviee BHICOKOM CTPYKTYDPHOM 3Taxe, YeM ¥l OOBIACHAIOTCA TeK-
TOHHYeCKOe MOJIOXeHHe H OUePTaHHA BepXxHeMesNoBHX BnaauH. Ilocnennue
IiDeACTABJAOT CoO0H HaJoXeHHble O6Pa30BAHHS MO OTHOLIEHHIO K KPaeBOMY
fIporuGy, orpa)kasi B OCHOBHOM HOCJIEAHHl 3Tal B HCTOPUM Pa3BHUTHS CMEX-
HO CTPYKTYpH — Me3030fickoil Buuiofickoil BraauHeL

II1. Hexoropbie 00mue 3ameyaHusi

Tlpn onucaHHH T€OJIOTHYECKOTO pa3pe3a ObLIO ofpalneHo BHHMaHWe Ha
odeHb GOJIbLIIHE MOIIHOCTH YTVIEHOCHO# (opMallHH B noJoce, NMpwieraouiei
K cknaguaroMy Bepxosusio. B To ke Bpems B BepxosHckoM xpebre o1soxKe-
HHA COOTBETCTBYIOILEr0 Bo3pacTta oTCyTcTBYIOT. EcTh Bce ocHOBaHMA nmoviaraTthb
3lechb KPYNMHOE FeOAHTHKJIHHAJIbHOE MNONHATHE — KPAaeBYI0 TeOaAHTHKJIHHAJb-
Hyi0O 30HY Me3030{icKofi ckaaguaTtofi objacTH. Bpemsi dopmupoBaHus yrJe-
HocHOli ¢opManmnu B IlpuBepxosiHCKOM nporiGe (BepXHsisi 0pa — HHXKHHI
MeJ1) CoBNajaer ¢ NMepHOIOM 3aMBIKAHHA W OOILEro BO3ABIMAHHS IeOCHHKJIH-
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HaJbHOH o6aact ceBepo-BocTtoka CCCP. 3neck ¢ BepXHEIOPCKUM H HHXKHeMe-
JIOBbIM BpeMeHeM CBfi3aHbl KpPYIHBle DacKojsl B 3eMHOH Kope, 06YyC/IOBHB-
IiHe BHeAPEHHE B CKJIAAYATYIO CTPYKTYpPY OGOJBIIHX MacC TPAHHUTHBIX HHTPY-
sHil, 3¢ y3HBHYIO AeATeJbHOCTh H (OpMHpOBaHHe 6oslee HJIH MeHee KPYIHHX
HAJIOMKEHHBIX BnaauH (rpaGeH-CHHKJIMHaJeH),

OrMeueHHEIe OGCTOATENBCTBA, a HMEHHO — TEKTOHHYECKOe M TpPOCTpaH-
cTBeHHOe TosioxkeHue IlpuBepxostHcKOro mporun6a u BpeMsi ero o6pasoBaHusd,
a TakXe [pyrue NpH3HAKH: JHHEHHOCTh GOpMEI, popManuH, OCOGEHHOCTH pas-
pe3a ¥ THIIB CTPYKTYp,— BCE 3TO FOBOPHT O TOM, YTO MEI HMeeM 3[ecCh Ie0o
C KpaeBhIM MPOrHOOM.

Bmecte ¢ TeMm, onuchBaeMBIHl KpaeBoil nporu6 uMeeT CBOM OCOGEHHOCTH.
OHH BBIpaXKaloTcs, B MaCTHOCTH, B 0cO0OM XapaKTepe CouseHeHHA ¢ naatdop-
MO M B OTCYTCTBHH MoJacc (B cMmbicie «dauuilt nogHoxba»). Iocnennee
0GCTOSITeNILCTBO OGYC/IOBJIEHO TeM, UTO BepXosHCKasi re0aHTHKINHAJD B SMOXY
pa3BuTHA KpaeBoro mnporufa He mpeacTaBjasjga cofoll TOPHOTO COOpYyXKe-
HHA (5), HECMOTPS Ha BCIO PA3HHIy B TEKTOHHUYECKOM peXuMe 06GeHX CTPYK-
Typ. IlpuBepxosHCKHil NPOTHO IJ1s1 BepXHEIOPCKOTO — HUIKHEMEJOBOTO Bpe-
MEHH TI03TOMY XOTSl U fIBJISIeTCsE KpaeBHIM IIPOTHOOM, HO HE MpeAcTaBJser
npenropHoit BnaguHbl. Creunduka 5Ta HACTOJBKO CYIIECTBeHHA, YTO HaM
KaxeTcss HeOOXOAHMBIM pas3JiduaTh CPelld KpaeBhIX INPOTHOOB JABa THIA: Mpei-
TOPHBHIE H He SIBJSIIONIHECS TaKOBLIMH.

Passurue TIpuBEpXOSIHCKOTO KPaeBoro mporu6a B OCHOBHOM 3aKOHUHJIOCH.
K BEPXHEMEJOBOMY BpeMeHH, XOTH CKJIaAKooOpa30BaTe/bHBIE NBHKEHHS, OMH-
peleJIMBLIHE COBPEMeHHYI0 cTpYKTYpYy IlpuBepxosiHbs, NpoOAOMKAAUCh JO KOH-
a BepxHeMeJIOBOH 3MOXH.

BaxkHO paccMOTpeTh Temepb TEKTOHHYECKHE B3auMOOTHOLEHUs Bumofickoit
BafuHbl ¥ Kpaesoro nporuda. Bocems ser nasanm H. C. HlaTckuit Ha npumepe
Bumoifickoit Bnagunsl (21) o60CHOBBIBAJ MOJOXKEHHe OTHOCHTEJIbHO PAa3BHTHUS
HOMepeyHBIX KpaeBbIX MPOrH6OB B CBA3H C BHYTPEHHUMH HJIH BXOMALIHMH
yraamy ninatdopmel. SIBAASCH CTPYKTYpOil mMoAoGHOro THna, Bmmiofickas Bna-
JAuHa, coraacHo npeacraeienusMm H. C. [atckoro, AomxHa GHITE OTKPHITON Ha
BOCTOK, C/IHBasich ¢ [IpHBepX0OAHCKHM NPOruGoM.

Bce mauHbie, KOTOphIe GHUIA TIOMYYeHb! B MOC/IELYIOIIEM, MOATEEPKIAIOT
parasaael H. C. llarckoro. Ha npuiaoxkenHofi reosioruueckoil cxeme (cM.
¢ur. 1) BuAEH HCKIOUHTENBHO PE3KHil, NMOYTH IPAMOH YIoJ, OTBEYAIOIIMIT
kpao Cubupckoil miathopMu AJs BepxHero mnaJjeososl. CTOPOHBI 3TOrO yria
OTTPaHBYUBAIOT 06/1aCTh PacIpPOCTPaHeHHs MOPOJ BEPXOAHCKOTO KOMIJIEKCA OT
ob6paszoBanuii maarhopMeHHHX CTPYKTYp. IIpoTHB 3TOTO BXOAALLErO yrJia, B
LeHTpaJbHOR yacTy Busmolickoil BIaAUHE, yCTaHOBJEHAa KPYyNHAsi H TiyGoKast
BepXHeMeJIoBas MyJibAa ¢ HaWOOJbLINM MPOTHOAHHEM KaK pa3 B paioHe cJius-
HHs BOAAHMHB W KpaeBoro nporu6a. Hpyrum ¢akrToM, yKaswlBaloOWUM Ha OO6LL-
HOCTb B Pa3BHTHM BHNAAMHBEI H KpaeBoro mporu6a, ABJseTCd OTPOMHAst MOLIL-
HOCTh YIVIEHOCHOH (hopMallMH, ycTaHoBJeHHass B Bumoiicke H paBHas moutH
2 kM. Hakonen, rpaBHMeTpHUYeCKHe HCCJEIOBAHHA He OOHADYXWIM TipH3Ha-
KOB KaKHX-JHGO CTPYKTYp, pasiensiomux Buuiofickylo Bmaguny u Ilpusep-
XOSTHCKHi nporud. '

Taknm obpasoM, 06a Ha3sBaHHBIX TEKTOHMYECKHX 3JeMeHTa B 3MOXy ¢op-
MHPOBAHHSI YIVIEHOCHOH ¢OpMaLUMWH IPeACTAB/SAJIH ENHHYI0O TEKTOHHYECKYHO
00/1aCTb, XapaKTepH3YIOLLYIOCs] KPYMHBIM NporuGanneM. MoXHO AyMaTb, 4TO
9TO0 mporubaHve B mpemenax Bumoflickofi BHaiuHBl GBUIO YHACAeJOBAHO OT
IPEIbIIYLINX 3TaNoB ee HCTOPUH. [I/s1 IOpCKOrO BpPEMEHH 3TO OUEBHAHO, HO-
BEPOATHO TaKKe H /I MOPMU HIKHErO 11aJe03041.

Kak nokaseiBaeT CpaBHHTE/IbHOE H3yueHHE HHXKHE- H CPelHenaseo30CKHX
OT/IOXKEHHH OKpaHH NIaThOpMbl, C ONHON CTOPOHE], M O6JACTH Me3030HCKON
cknanuatoctd Cesepo-Bocroka CCCP, ¢ Apyrofi,— a Takke TeKTOHHYECKHil
aHa/IN3 KPaeBhIX CK/IaAYaTHX 30H 2, rpaHuIB MJAaTGOPMBL 8 AOBEPXHENANEO-

* Bosiee MONPOGHO MW MpeAMONAaraeM OCTAHOBUTBLCA HAa STOM BODPOCe B APYIOfi paGoTe.
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N3BECTHA AKATIEMUHU HAVK CCCP

CEPNA TEOJOTHYECKAS
1955, N 5

K. A, BJJACOB

FEHE3HC PEAKOMETAJIbBHBIX 'PAHUTHBIX NMErMATHTOB

Ton Ha3BaHHeM «NerMaTUTHI» ME NIOHHMAaeM TOpHLIE, IPEHMYIeCTBEHHO
XKUJIbHBIE MOPOAbI, OTJIMYAIOMIHECS OT MaTePHHCKHX MarMaTHYeCcKHX IOpO[,
(rpanuta, cHeHnra, ra66po, AyHHTa H APYTHX), MPOMU3BOAHBIMH OT KOTOPHIX
OHH SBJISIOTCA, CJACAYIOLIUMH XapaKTePHBIMH OCOGEHHOCTAIMH: a) KPYNHBIMH
H PHMaHTCKHMH pasMepaMu MHHepaJoB; 6) 0co6oii CTPYKTYpPO#l H TEKCTYpOii,
YacTo BbIpaxkalolllefcst B 3aKOHOMEpPHOM CpacTaHHH MHHepaJjoB (MUCbMeH-
Hasi CTPYKTypa) H 30HAJBHOM CTPOEHMH MEerMaTHTOBBIX TeJ; B) CJOXHHIMH
MHHEpaJIOrHYeCKHMH NapareHesdcaMu, Cpefid KOTODHIX, HapsiAy ¢ MHHepafa-
MH, OOIIMMH AJIS IETMAaTUTOB M MaTEPHHCKUX MOPOJ, 3HAYHTEIbHOE MECTO 3a-
HHUMAaIOT MHHepaJbl, codepiKallye peJkHe jeMeHTH (JuTHI, pyOumuil, uesus,
Gepunsuii, HHIOGHH, TaHTaJ, LUPKOHMMH, TOPHUH, ypaH, 3J€MEHTHl TPYMIBl pel-
KHX 3eMe/b, CKaHAMIl M APYrHe) M JIErKoJeTyuue COCTaBHhIE YacTH (BoJa,
¢Top, xz0p, Gop, cepa U T. I.), a TaK:Ke MUHepassl, 06pasoOBaBIUHECs B IPO-
Liecce 3aMeLIeHH,

Ilo xuMHYeCKOMY COCTaBy IEerMaTHTH OTJIMYAIOTCSl OT MATEPHHCKHX MOPOJ
IJIaBHBIM 06pa30M OTHOCHTEJBHO BLICOKOIl JIOKAJABHOH KOHLEHTpPaUHel peaKux
H paccesiHHBIX 3JIeMEHTOB, HpeBHIIAIIell HHOrAA 6GOJiee yeM B THICAUYY pas
cofiep)KaHHe HX B FPAHHTAX, UYTO HaXOAUT cebGe BhHIpaXKeHHe B HeCATKAaX PeaKo-
MeTa/JIbHEIX MHHEPAJIOB, OTCYTCTBYIOLIUX B MATEPUHCKUX NOPOJAX. ’

Kak cnengyer us kinaccudukauun rpaHATHEIX NerMaTHTOB, STHMH CBOHCTBa-
MH Pas/HyaloTCcs MeXAy co6oil H CaMH NerMaTHTHL.

ITermaTuTel mpHCYLIM BCeM MarmMaTH4eckuM NOpOLaM, OCOGEHHO KHCJIBIM
¥ 11eJIOYHEIM; MeHee XapaKTepHBl OHH IJIg OCHOBHBIX H YJIbTPAOCHOBHBIX
fIOpOJ. )

B sTo0it paGoTe MBI pacCMaTpHBaeM reHe3WuC PAaHUTHBIX HerMaTHTOB, HMes
B BHAY, YTO 00pa3oBaHHe HHBIX MerMAaTHTOB MOMYHHSIETCS TeM Ke 3aKOHOMep-
HocTsaM. JIns 3TOl e HaM IO CYIIECTBY W HeoGXONHMO BbISIBUTb NPHYHHEL,
06yCJ/IOBJIHBAIOLIE Pa3BHTHE T€X XaPaKTePHBIX 0coGeHHOCTel NerMaTuToB, KO-
TOPBIE OTJIHYAIOT HX OT MATEPUHCKUX T'PAHHTOB.

Bce nccrenoBatesin, CTpeMsIUecs BbIICHHTL I'eHE3HC NErMaTUTOB, B CYIL-
HOCTH HMEIOT JIeJIO C BHIABJIEHHEM (paKTopoB, COYCJOBUBIIMX YKa3aHHble uep-
TH IEFMAaTHTOB, U YCTAHOBJEHHEM IIPUYHH pasHOOGpasHsi 3THX oOpasoBaHH.
Heo6xonumMo BEHISICHHTB, KaK NMOSIBJSAIOTCS NMerMaTHTooGpasyiolive pacniaBhl-
PAacTBOPHL H KaK H3 3THX PacIIaBOB-pacTBOPOB (OPMHPYIOTCA pasjHuYHble
THIBI I€rMATHTOB.

PaxTuyeckuil Matepuan GoJsiee yeM MO MATHAAUATH CaAMHM KPYHHBIM IIO-
JIIM CJIOXKHBIX PEIKOMETAJbHBIX TIeTMAaTHTOB Pa3/IMYHBIX YJYacTKOB 3eMHOMH
KODHI MO3BOJISIET CAEATh PN SMIHPHUECKHX BHIBOMOB.

1. Cefluac H3BeCTHO, UTO NOJISI CJOXKHBIX peIKOMeTaJbHBIX MerMaTHTOB
BCTPEUalOTCT Ha BCEX MaTepHKax, HO 0co60 pacnpocTpaHeHh OHH B Asmy,
Awmepuxke u Adpuke u 3aHUMAIOT IJIOLIALH, H3MepseMble AECATKAMY H COTHSIMH
wKBanpaTHuX KuiomerpoB. Ha Aurae, B Bpasusuu, IOro-3anannoii Adpuke,
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Kanage m Ha JAPYrHX TeppHTOPHSIX NErMaTHTH BCTPEYAlOTCS Ha IUIOWIAASX
B HECKOJIBKO THICAY KBAaAPaTHHIX KWJIOMETPOB. 31eCh CIIOIIHEIE KPYIHbIE METr-
MATHTOBHIE MOJISl, IPHYPOYEHHBIE K KPYNHHIM TPAHHUTHHIM HHTPYy3UBaM, BH-
JIUMO, pa3belMHeHN Ha P MOJEl TOJBKO 3PO3UOHHBIMH MPOIECCAMH H yJacT-
KaMH, B KOTOPHIX elle He 0OHaXKeHHl merMaTHTH., BMecTe ¢ TeM cieayer oTMe-
THTh, 4TO IOJSA CJOXHHX pelAKOMeTaJbHBIX MNErMATHTOB, COAEpIKAIIHX Bce
THIIBI, COCTABJISIOT HeGOJBIIYIO YacTh OT OOLero uncjia nerMaTHTOBHIX MOJeEH.
Unc/10 1erMaTHTOBHIX KW B OTAEJBHBIX MOJAX KOJeG/1eTCsT OT HECKOJBKHX COT
JO HeCKOJbKHX Thicad., O6beM MerMaTHTOBRIX IKHJ, COCTABJSIOIIAX KaXKIoe
KPYIHOe NETrMATHTOBOE MoJe, u3MepsieTcss KyOHUeCKUMH KHJIOMETpPaMH, YTO
CBHIETEJIbCTBYET, €CJIU NMPUHATH BO BHHMaHHe K TOMY e H OJHOBpPEMEHHOe
B 06lIMX uyepTax o6pasoBaHHe XKHJ KaXJOro NAHHOTO NOJs, H O 6oabuIOM
o6beMe pacnaBOB-DACTBOPOB, H3 KOTOPHX (POPMHPOBANHCH NETMATHTHL

2. IlermaTtutoBele NOJA (OPMHUPYIOTCH B TEKTOHHUECKH HECIOKOHHBIX
ydacTKax 3eMHOH KODH H NPEHMYIIeCTBEHHO B IeOCHHKJIHHAJIbHBIX — CKJIal-
YaThIX 30HAX. .

3. Tlons CJOXKHEIX peJKOMETAJbHHX NEerMaTHTOB TeHeTHYECKH CBA3aHH C
KPYIHBIMH FPaHHTHBIMH HHTPY3HBaMH. Bo3spact GO/BLIHHCTBA 3THX HHTPY3HI
# TIerMATHTOB JPEBHHI — JOKeMOpDHIACKHH H najeosoiickuil. OgHako vacTb
TIeTMaTHTOBHIX noJiefl uMeer GoJsiee MOMOROR BO3pacT, H TPAHHTHHIE HHTPY3HH
B TaKHX CJydasiXx XapaKTepH3yIoTCs 3HauuTesJbHOH auddepenunanues, 4ro
TIPOSAIBJISIETCS B HAMMYMH psiga ux ¢dauuii, B ToM unciae ¢aluu rpaHura ¢ Kpyn-
'HO3€PHUCTON CTPYKTYpOH MEerMaTHTOBLIX PaHHUTOB.

B pane paiionoB (Anrait, Baex Xunnc, Idomapanaua u T. A.) Ha6uaiona-
T0TCA HENOCPEACTBEHHhlE MepeXOAbl MerMaTHTOBHIX TPAHHTOB B IErMaTHTHI,
4TO CBHIETEJLCTBYET O TECHOH reHeTHuecKoi CBs3M 3THX (alMii TPaHHTOB ¢
nerMaturamu. Ilo xuMHueckoMy (BasiOBOMY) COCTaBy IPaHHTHBHIE NMErMaTHTH
‘MMEIOT MHOro OOLIEro ¢ MaTePHHCKUMH I'DAaHUTAMH, HO CYILECTBEHHO OT.IHYa-
IOTCS1 OT HHX SHAUUTENIbHO GOJIBIIHUM KOJHYECTBOM JIETYUYHX H peAKOMeTajbHHX
COeTHUHEHHH].

4, Tlo xapakTepy CBA3H C TPAHHTAMH M 1Mo (GopMe BhIAEJeHMH NMerMaTUThl
Moryr GHITb pasfiefiensl Ha Tpd rpymnel (1). Omsa rpynma npexacrasieHa
THe3H006pa3HEIMHY, MIIHPOOGPA3HEIMH TeJaMH, 3ajleralollUMH B MATepPHHCKHX
IPaHATAX, ¢ KOTOPEIMH OHH CBSI3aHEI MOCTENEeHHHIMH MepexojaMH. ODTH mer-
'MaTHTH He COJepXaT KPYIHHIX CKOIJIEHHH DeJKOMeTaJbHbIX MHHepaJoB. Bro-
pasi U HeCpaBHEHHO HauboJsee pacIpocTpaHeHHAas! TPYNINA NpeACTaBAeHa XKHJb-
HEIMH CEKYLIMMH TejlaM¥l. TpeTbsl TPyNia 3aHHMaer NPOMeXYTOYHOe MoJIoKe-
Hue. Tesa 3Tofl TpyNNH B OTAEJNbHEIX CBOMX YACTAX NMOCTENEHHO NEePeXOmsAT B
MaTepHHCKHe HHTPY3HH, SBJISIACh TAKHM 06pa3oM HMX (anusMH, OHH JAIOT ano-
(3K, CeKyllyie MaTepUHCKie 'PAHUTHL H HX KposJjo. Cl0XHEE pefKoMeTalb-
Hble TErMATHTH NPeJCTaBJeHb], KaK MPaBHJO, CEeKYUIHMH TeJaMu, 3ajierao-
IMMMH KaK B MaTePHHCKHX IDaHHUTax, Tak U B HX KpOBJE.

5. IlermaTuTOBHI MpoOlLlecC pa3BHBaeTcsl B BEPXHUX HACTAX FPAHHUTHHIX HH-
Tpy3uii. [lermaTuTel 3ajeraloT B yyacTKax, IJle TPaHUTHEI MacCHB HMEET IO~
JIOTHE H BOJIHHCTEIE KOHTAKTHI ¢ KpoJieill. IlermaTuThl, Kak npaBu/o, He HAYT
B CTOPOHY KPYTHIX KOHTaKTOB. B Tex palioHax, rle 5po3HOHHBIE NPOLECCH
BCKPEUIA OJHOBPEMEHHO NeErMaTHTOBble TeJsia, 3aJjieraiollie B MaTePHHCKOM
rpaHuTe H B €ro KpoBJe, erMaTHTH], HaxoAslHecs: B rpPaHHTe, NPeACTaB/eHb]
'KaK NPAaBHJIO, OOBIYHBIMH TIPOCTHIMHM MeJIKO3€PHHCTHIMH M HexuddepeHUHpoO-
‘BAaHHBIMM TlerMaTuTaMu. AGCOJIOTHO GosblIasi YacTh CJIOXKHEIX PEAKOMETallb-
HBIX TIErMaTHTOB 3aJjleraer B KPOBJI€ TPAHHTHBLIX MHTPY3mil. B TOM ciyyae, Ko-
TAa MerMaTHTHl 3aJIeFaloT B paHHTe, NOC]eAHHH npeiacrasisier. coGolt camyio
BEPXHIOO 4acTh, O YeM CBHJETENbCTBYIOT BCerja NPHCYTCTBYIOIHE B 3TOR
'YaCTH TPAHUTHOH HHTPY3HMH KCEHONMUTH KPoBAH (Mourosibckuit Aaraii, Kan6a
‘H Ipyrue).

6. Kpopsieit NerMaTHTOHOCHBIX T'DAHHTOB M BMEIUIAIOLIMMH MOPOAAMH AJf
‘IerMaTHTOB CJIYXKaT BCeria CHJIbHO H3MeHeHHhle M MepeKPHCTaJVIH30BAHHEE
MIOPOAB! (KPHCTAJJIHYeCKHe CJaHIbl H APYTHE), NPOHCIIENIUHE H3 OCAJOYHHIX
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H Marmarthdeckux nopoi. Ciexyer OTMeTHTb, 4TO HauGoJee GIaronpUATHEIMA
BMelIalolMMH NOPOJaMH fABJAIOTCH Te MarMaTHYecKHe H MeramopdHueckue
MNOpOAH, B KOTOPLIX He CHJbHO NpOsiBJeHa pacc/JaHIOBAaHHOCTb H B KOTOPHIX
06pasyloTcsl TPelHHBl HempaBHJBbHHIX (opM — ra66po u Apyrue. Takue Tpe-
IHHB O6YCJOBJHBAIOT O6PA30BAHHE MOLIHBIX TErMaTHTOBBIX TeJ OKPYIVIBIX
KOJIOHHOOODA3HHX M JHH3006pa3HbiX (OPM H OTHOCHTENBHO KOPOTKHX MO
npocrupanHio. CaMeIMH HeGaronpHsATHHMH BMEILAIOMUMH MOPOAAMH /IS
Pa3sBHTUS CJIOXKHHIX pPeIKOMETAaJbHBIX NMErMaTHTOB fBJSIOTCA MeTaMopduuye-
CKHe cJIaHIH, 06pa3oBaHHEIE 32 CYET OCAZOUHHIX MOPOJ, HMEBLIHX, OUEBHIHO,
IO BHeJPEHHSs MerMATHTOBOr0 PaciliaBa-pacTBOpPa CHJIBHO HPOSIBIEHHYIO CJIaH-
LeBaTocTb. KOHTAKTH MErMaTHTOBBIX XKHJI C BMEILAIOIIMMH NOPOJAMH H Kce-
HOJIUTAMH OGLIYHO pe3KHe.

IIpHKOHTAaKTHHE YACTH KW/, KaK NPaBUJIO, MEJIKO3ePHHCTHl, YTO CBHJIE-
TEJILCTBYET O GHICTPOH KPHCTAMIU3alMH PACIIaBa OKOJO OTHOCHTEIbHO XOJIOA-
HHIX BMeILAIOMUX NOPOA.

7. Tloxasasiiomasi 4yacTh NMErMAaTHTOBHIX KHJ (OpPMHpPYETcsi H3 OJHOBpe-
MeHHO BHEJIDEHHHIX MarMaTHuecKHX paciyiaBoB-pacTBopoB. O6 3ToM cBHIe-
TeJIbCTBYET OTCYTCTBHE TlepeceueHHH peAKOMeTaJbHLIX NerMaTHTOB ApPYyr ApY-
roM. TaM, rie XHJIB COeIHHAIOTCA MeXIy coGoit NOoCcpeACTBOM NMPOBOAHHKOB
HJIH ano¢us, 3TH NPOBOAHHKH [PEICTABJSAIOT C XKHJAaMH ONHO LieJloe, TaK Kak
OHHM 06pa30BHIBAJHCH OJHOBPEMEHHO H3 ONHOM M TOMH. XKe NOPUMH IerMaTHUTO-
BOrQ paciiaBa-pacTBOpa.

B HeKOTOpHIX NerMaTHTOBHIX MOJAX pelKoMeTaslbHEle MEerMAaTHTH Nepece-
KaloT DaHHHe NPOCTHE N0 COCTaBY M CTPYKTYpe NEerMaTHTOBHIE JKHJIEI, a TaK-
}Ke, BHAUMO, MOJYYaloT H3 MAaTEePHHCKHX OYarop AOMOJHHTEIBHOE KOJHYECTBO
NO3JHUX 3aMellaloLINX PacTBOPOB, UTO, OfHAKO, He Hapyulaer OOLIEro ImoJio-
JKeHns1 06 OOHOAKTHOCTH (OPMHPOBAHHS IVIaBHOH Macchl XXM/ JAHHOrO Terma-
THTOBOTO MOJISL. '

- 8. B KaxjaoM mnose merMaTHTHl OUYeHb PasHOOOpasHH MO oGbeMy, dopme
H BHyTpeHHEMY CTPOEHHIO, ,

IlermaTuTOBHIE XKHJBI, HMEIOLIME OCHOBHYIO NPAKTHYECKYIO LEHHOCTb, B
KaXJOM 1noJie CJOXHEIX peJKOMeTaJIbHHX IerMaTHTOB --IPEeNCTaBJeHbl, Kak
NpaBWJIO, KPYIHbIME TeJIaMH IVIaBHBIM 00pa3oM OBaJbHOH (POPMLE: KOMOHHKEE
(TpyOHl), JHH3BI, XUJIH C PasfAyBaMH U T. I

9. B CTPYKTYpHOM H TEKCTYDHOM OTHOLICHHSX TeJa CJIOXKHHX pexKkoMe-
TaJbHEIX NErMaTHTOB OTJHYAIOTCH OT I'PAHUTOB H OOGBIYHEIX HErMaTHTOB XOpO-
meii aAuddepenuauneil, KPynHelM pasMepoM NOPOAOCOGDPA3YIOIUX U peAKO-
MeTaJIbHBIX MHHEpaJioB ¥ 30HAJbHHIM CTpOeHHeM. KpynHO3epHHCTble yYacTKH
NerMaTHTOB Pa3BUBAIOTCH Yallle BCEro B IEHTPAJBbHHIX YacTAX KMJL.

10. KpynHhie ckomnueHus . peIKOMETaNbHEIX MHHEDAJIOB BCerAa CBfA3aHH C
xopoiuo fub¢epeHINPOBAHHEIMH XKHUJIAMH, B KOTOPEIX XOPOLICG NPOSiBJEH NPO-
lecc 3aMellleHHsi. B KaK[OM NerMaTHTOBOM MOJeé HMeEeTCs NpAMas CBSA3b
MexX[Iy cTeneHbio AuddepeHnanyun NerMaTUHTOBEIX TeJ U KOHUEHTPAIUH B HHX
PEeIKHX 2JIeMEHTOB, a TaKXe CKOIJIEHHAMH peJKOMeTaJibHhX MHHepaJos.
B GosbIIHHCTBE NErMATHTOBHIX TeJs, COAEPXKaIUMX DeJKOMeTasbHhle MHHepa-
JIHl, B OTVIHYHe OT He COJepKallHX TaKoBhle, CHJIbHee NpOsfBJeH Hpolece 3a-
MellleHHs1 paHHUX reHepauuil MHHEPaJiOB MHKDOKJIHHA, CrOILyMeHa, Gepmiia,
KBaplla, MO3JHMMH aJbOHTOM, MYCKOBHTOM, JEMHIOJHTOM, KBapleM U JApy-
THMH.

Y4acTKH B 30HH 3aMelIeHHs, colepiKalllie peAKoMeTajbHEle MHHepaJH,
reHeTHYeCKH, a MeCTaMH M IPOCTPAHCTBEHHO CBA3aHH ¢ xopowo nuddepen-
UMPOBAHHEIMH JKWJIAMH H B OOIUEH CIOXHOCTH NPEACTABASIOT cO00H He6oJb-
Wyl dJacTb o6beMa XKHJ U [IerMaTHTOBOrO MOJS.

11. Bujgensiorcs yeThipe TeKCTypHO-IapareHeTHYECKHX THIA NErMaTHTOB,
B COOTBETCTBHH C YeTHIPbMS CTaAHSIMH HX (popMypoBaHHsA. KaXKAH# THI B TOM
HJIH HMHOM MErMaTHTOBOM IIOJIe COOTBETCTBYET ONpeleseHHOMY MapareHesnucy
MHHEPAJIOB H XapaKTepH3yeTcs CBOMMH TEKCTYDHO-TIapareHeTHYeCKHMH Oco-
GensocTamMu. KaXKaoMy THIY TOro HJIH MHOrO HOJsi COOTBETCTBYET ONpejeneH--
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HHH KOMIWVIEKC PENKOMETAJbHHX MHHEPAJOB C XapaKTePHhHIMH XHMHKO-KpH-
craayorpaHuecKiMi OCoGeHHOCTAMHE (2).

12. KoanuecTBO CJI0XKHBIX PEIKOMETAJbHHX NMErMaTHTOBLIX TeJl, HMEIOIHX
[IPOMBHILIVIEHHOE 3HaueHuWe, He3HAUUTEJIbHO B OOIIEM 4YHCJe KHJI, COCTaBJIAIO-
IHX NMErMaTHTOBOe moJie. Tesla CJOMKHHIX pelKOMeTaJbHHX HNEerMaTHTOB pas-
BHBAIOTCS| HA obuieM (poHe OGHIYHEIX MPOCTHIX MErMaTHTOB. MeXAy CI0XKHHME
penKOMeTaJIbHEIMY NerMaTHTaMH, ¢ OJHOH CTOPOHHl, H OGBIYHHIMH MPOCTHIMH
NerMaTUTaMH, ¢ Jpyroil,— CyLIecTBYIOT IOCTeNeHHbe nepexoAnl. YacTe Xua
He HMeeT peJKoMeTaJIbHHIX MHHEpaJioB, ApYras 4acTb COZEPXKHT TOJbKO He-
CKOJIbKO PeJlKOMeTaJbHBIX MHHEpaJioB, XapaKTepHHIX IJsi NAHHOTO MOJS, H,
HaKOHEIl, B KaXXAOM I10JIe HMEIOTCS XOPOILO Pa3BUTHIE TeJa, B KOTOPHIX colep-
}KaTcd BCe MHHePAaJhl, NPHCYIiMe NaHHOMY noJo. Takue Tesa NMpeACTaBJEHH
&c)opomo IudgpepeHIIHPOBAHHEIMH KPYIIHRIMH XHJIAMH OORIYHO c(epOHIabHBIX

OpM.

13. CxomjleHHs peJKOMeTaJbHHX MHUHEPAJ OB B MErMAaTHTaX HOCAT JIOKaJlb-
HEIl XapaKrep H NpeACTaBJeHH B (JOpME OTAENLHEIX THE3[ HJIH 30H, CBf3aH-
HEIX C Xopowio AH(p¢epeHIHPOBAHHHIMH H 3aMeLIeHHKIMH YYaCTKAMH IKHJI.
Takue yyacTku, KaK NpaBHJIO, 3aHHMAIOT BepXHHE YACTH NMEerMAaTHTOBHIX TeJ,
U MPOCTpPaHCTBA, OOOrallleHHble PeJKOMETAJbHHMH MHHEpajaMH, HMelOT He-
Gosbiioi OGBEM, COCTABAAMIIIMN COBEPIIEHHO HE3HAUHTEJLHYIO BEJIHYHHY B
ofImell Macce Jaxe xopoio Nu¢depeHIUPOBAHHOR YACTH XWJH, KOTOpas B
CBOI0 oyepedb fBJAETCS TaKXKe HeOONBLION yacTblo 0OHiefi MacChH NaHHOTO
MEerMaTHTOBOTO TeJa, NPEACTABJISHHOTO B OCHOBHOM ILIOXO JuddepeHupo-
BaHHOH NerMaTHTOBOH MOPOLOH.

14. PenxoMeTanbHbie MHHEpPAJH: CIOXyMeH, GepHJLI, TAHTAJHT, JENUAO-
JHT, MOJUIYIMT, a4 TaKXKe MHHEpPaJH BHCMYTa B Pa3jIMUHLIX MOJISX U Jaxe B
pPa3s’HEIX XXHJaxX OKHOrO U TOrO e Nojsi GOPMHPYIOTCA B pas/iM4yHOe BpeMd,
OIHAKO, KaK MpPaBHJO, [oc/e o0pa3oBaHuil KaJHeBHX NOJEBHX MINAaTOB —
MHMKDOKJIHHA ¥ OpTOKaasa. OueHb PeIKO B TeX YacTAX KUJ, TIe KOHIEHTpauus
JINTHA JOCTHraeT GOJBINOH CTENeHH, CIIOAyMeH o0pa3yeTcs paHblile, 4eM TJIaB-
Hasi Macca MHKPOK/JHHA M OpPTOKJasa. B psne ciyyaeB HEKOTOpPHE MUHepa-
JBl — CHOAYMeH, Oepuiul, TaHTAJUT — HAYHHAIOT (OPMHPOBATHCA B KOHILE
KPHCTAJ/UIH3alu{d KaJUEeBOTO IIOJIeBOrO INMaTa — MHKPOKJIHHA M o6pacraioT
nocjenuuM (merMaTuTh Bpasuiun, Anrtas u gpyrue)., Bosbiias wacre cno-
dyMeHa u Gepuiia obpasyercs paHslie 6JOKOBOrOo KBapla M IO CTaJuH 3a-
MelieHnsl. Kaxpoe merMaTHTOBOE TeJI0 XapaKTepH3yeTcsi OCOOBIM KOMILie-
KCOM peXKOMEeTAJbHBIX MHHepanoB. KpoMe TOro, oqHH W TOT XKe MHHepaJ,
HanpuMep, GepuJJI, TYPMaJHH M JAPYTHe, B PasHBIX THIAX MpeAcTaBieHHl OCO-
ORIMH Pa3HOBHAHOCTSMH, NPHCYUIMMH NaHHOMY THOY (2).

15. Hapsay ¢ o6mumMu uepTaMH, OTAeIbHBIE N0 CJAOXKHBIX PelXKOMEeTalIb-
HHIX TeTMATHTOB HMeIOT K pasinuus. Cneunnguueckne yepThl OCOGEHHO pe3Ko
NpOSBJAIOTCS B aKLECCOPHHIX 2JeMeHTax W MHHepajax H HMX KOJHYecTBEH-
HHIX COOTHOMIeHHsX, YacTh moJiell, HapsAAy €O CHOAYMEHOM, COXEPHKHT 60Jib-
oe KOJHYecTBO Gepwiia, ApPYrue — GepH/JI M TaHTAJHT, TPeTbH — CIHOAY-
MeH H KaCCHTEPHT, YeTBepThHle — MHHepaJH BHCMYyTa H T. 4. Bce atu ocoGeH-
HOCTH OTOOpaXKaloT pasjHYHBIE YCJIOBHA OOGpPa3oBaHMSI NIErMaTHTOB: XHMHYe-
CKHH COCTaB TPAHUTHHX HHTPY3HH, (HU3UKO-XUMHUYeCKHe YCJIOBHA HX o6paso-
BaHHA W Jpyrue HUKe pasbupaeMhule (HaKkTOpH, NOA BAHSHHEM KOTOPHIX ¢op-
MHPOBAJIHCh NI€rMATUTOBHIE TeJa.

[NepeitzeM K KpaTKoMy pasbopy CYLIECTBYIOUIHX TEOpHi, OGDBICHAIOMMX
MIPOMCXOXKAEHNE NEerMaTHTOB, a 3aTeM H3JI0XKHM CBOH B3IVISAH [0 JNaHHOMY
BOIIpOCY.

Bce necegoBaTesiy, H3ydalollHe IPaHHTHBIE ETMATHTH, NPHHHMAIOT, KaK
TBEpPAO YCTAHOBJIEHHH (aKT, 4TO NETMATHTH], B OTVINYHE OT IPaHHUTOB, 06pa-
3YIOTCS NIPH YYacCTHH 3HAYUTEJbHO OOJIbIIHX KOJHYEeCTB JErKoJeTyuHx, Jierko-
IVIaBKHX M PEeNKOMETaJbHHX COeJuHeHHH. XHMHKO-MHHEpaJIOTHYeCKHH Co-
CTaB, a TaKXKe CTPYKTYpPa H TeKCTypa NEerMaTHTOB NOATBEPXKIAIOT crnpaBefs
JIMBOCTb TaKHX BBIBOJOB.
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JeiicTBUTE/IbHO, MerMaTHTEL MO CPaBHEHWIO C IPAHUTAMH COJepXKaT 3Ha-
YUTEJBHO 6OJblllee KOJHYECTBO TAKHX 3JIEMEHTOB, Kak JHTHA, ueswuil, HHO-
6uit, TanraJj, 6epuaauit, grop, 60op, Boga u T. 1. Bosee Toro, B caMoM rpaHu-
Te He BCTPeUalOTCA TaKHe peJKOMeTajbHble MHHepaJshl, Kak croxymed, Ge-
puna u gpyrde. Takum o6pasoM, NMOBHIIEHHOE COREPKAaHHE B MErMaTHTaX
JIeTKOJIETyYHX M peJlKOMeTaJbHEX COeJIHHeHHII He BHI3bIBaeT coMHeHHil. OqHa-
KO MeHee SICHHl M BBI3HIBAIOT JHCKYCCHIO MEXaHH3M, XHMH3M H BpeMs MOsBJIe-
HHSI B TPAHHTHBIX NMErMaTHTAX JIETYYHX H PEJKOMETANbHLIX COSIXUHEHHH.

OcCTpy10 IHCKYCCHIO BHI3bIBAeT reHe3HC NerMaTHTOB.

AGcoaoTHO 60/blIas yacTb HCCJAeJOBaTenefl CXOMATCA HA TOM, YTO Tier-
MaTHTOBbHlE Dacl/aBhl BO3HHMKAIOT B pe3y/ibTaTe INpollecca KPHCTAJIIU3AIMH
TPAaHUTHOH MarMel H TNPeACTaBJSIOT cO00H OCTATOUHYIO YacTh — BBDKUMKH
KpUCTajiuaylolmeiica MarMel. Takasd Teopusi MpPOHCXOXKIEHHS TErMaTHUTa
6bi1a pasButa eme Xapkepom (10). Pasbupas cymecreyiouine B TO BpeMsi
NPOTHBOPEUNsl MeXAy HCCAeIOBATeNsIMH, pPAacCMATPHBAIOIIAMH TMErMATHTHI,
KaK JKMJBH, o0pa3oBaBIIMeCd H3 BOJHHIX PacTBOPOB, H CTOPOHHHKAMH TOTO
B3IJISAAA, YTO 3TH NOPOALI BO3HHKJH MOCPENCTBOM KPHCTA/JIM3alMH MarMaTH-
yeckoro cybcrpara, Xapkep, He BHAS B 3THX B3MVIsJax HNPOTHBOpeuwil, mHCAJ:
«Marma WM pacTBOp, H3 KOTOPOrO KDHCTAJJIH30BAJHCh IerMaTHTHl, Oblia
W3BEPKEHHOH B TOM CMBICJIe, YTO OHA ABJIAJACH OCTATOYHON YacTbiO TPAHUT-
HOW HWJIH CHEHHMTOBOH HJIH JApPYyrofi Kakof-nu60 H3BepkKEHHOH Marmel, H3 KO-
TOpoil GoJibliiasi YacTh yKe BBIKDHCTAJIJIM30BaJach NpPH IVIYTOHHYECKHX YCJIO-
Busx. OHa Oblia BOZHOH IOCTOJNBKY, IOCKOJBKY, BepPOSITHO, COAepIKaJja
oyeHb GoJIbIIIOE KOJHYECTBO MarMaTHuecKoll BOJH, CKOHLEHTpHpOBaBIIeHCs
(c ApyruUMH JIETYYHMH KOMIOHEHTaMH) B OCTaTOYHO#l Marme, 6jaroxaps npo-
JIOMAKHUTEJILHOR KPHCTANIM3alMy Oe3BOAHBIX MuHepasoB. CaMu NerMaTuTH H
NpeACTaBJAOT COGOi 3Ty BOAHYIO OCTATOYHYIO Marmy, M3 KOTOPOH B mpolec-
ce OKOHYATeJIbHOH KpHCTaJju3aluu Oblja yAaneHa GoJbllasg 4acTb BOAHL H
apyrux Jeryunx BemectB» (10, crp. 294). K 6imuskuMm B3risgam Ha obpaso-
‘BaHMe MEerMaTUTOBHIX PaclJaBOB-pacTBopoB nosdxe npumen IT. Hurram.

OnHAaKO OCHOBHHIM HCCJIe[IOBATeNIeM, PA3BHUBLIMM TEOPHIO IPOHCXOXKAEHHSA
{MEerMaTHTOBOrO pacljaBa, KaK OCTAaTOYHOH YacTH KPHCTAJIM3yIollefics rpa-
suTHOIl Marmul, 661 A, E. ®epcman. Oco6eHHO IOJHO TOT B3IVIAA OH H3JO-
2KHA B cBoelt paGore mo nermMatutram (9).

XHUMH3M H MEXaHH3M T[polecca MOSABJEHHs NerMaTHTOBOrO pacliaBa
A. E. ®epcman pucyer Tak.

«HakoHell, caMblii OrHEHHO-XKHMIKHI pacmjiaB, OCBOGOXKJAasiCh OT JETY4YHx
1 paHee BBIKPHCTAJ/VIM30BABIUMXCS KOMIOHEHTOB, MOCTEMEHHO OXJaXAaeTcs
H noXoxuT no cocrosuuss M IV (9, ¢ur. 1, crp. 24). 3aecy HaunHaercss B €ro
cymp6e HeuTO COBEPIIEHHO HOBOE: COCTAaBbl I'a30BOH M OCTAaTOYHOH MKHAKOM
(a3 cOAMKAIOTCS U JeJ1aloTCa OfMHAKOBBIMH — HACTYNaeT HOBBIH 3Tam, KOria
B PaBHOBECHHM HAXONSTCA TOJBKO ABe (asbl: TBepAas WM (uIIOMAHAS, ra3oBo-
KUIKas.

DTo W €CTb HayaJo TeX HOBHIX IIPOIECCOB, KOTODHIE Mbl HasbiBaeM cOG-
CTBEHHO NIeTMATHTOBHIMH M KOTOphle B OOLleM NPOTEKAlT B PasHbBIX Marmax
B mHTepBaje Mexay 700 u 400°. SIBjeHns KpUCTAN/IU3aUMH H3 STOrO QUIOHI-
HOrO COCTOSIHHSI HeoGbluafiHO MHTepecHbl, HO M CJIOXKHLI; (DIIOMAHLIH pacmiaB
NIPOMHUTAH JIETYYUMH KOMIIOHEHTaMH, TDH HEKOTOPHIX YCJOBHAX NOHHKEHH:
TeMIepaTypbl (He NOBHILIEHHS) MOXeT NPHUXOAMTb B COCTOSIHHE KHICHH:A, B
HeM HAKAIJIHBAIOTCS BCe OCTATKH, Bce Mesbyalliue IPUMECH Marmbl,— 3TO
MoCJIelHIe BBIXXKHMKH caMoii marMbi» (9, ctp. 450).

B npexacraeaenusix A. E. ®epcmana s Hac BaXHO TO, YTO NerMaTHTOBHIA
pacIIaB cO BCeMH €ro OCOGEHHOCTSIMH, 10 €0 MHEHHIO, 06pasyercsi B pesyib-
TaTe KpHMCTA/IM3aliH MarMBl H TNpeiCTaB/serT cOGOH BBKHMKH T'DAHHTHOH
MarMbl, OCTaBliMecss OT ee KPHCTaJUIH3alHH.

Taxkum o6pa3oM, BO3HHKILAsI OCTaTOYHAs YacTb M'PAHHTHOrO pacmiaea MpH
COOTBETCTBYIOIIMX TEKTOHHYECKHX YCJIOBHAX OyAer, MO TIPeACTaB/EHHAM
A. E. ®epcmana, oTKaTta H3 «oceBlIell MyTH KPHCTaJJ/oB GoJlee paHHHX TreHe-
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pauufi»; oHa BHeJPHTCS B TPELIHHH BePXHHMX 4YacTed rpaHHUTa H/IH €ro KpoBJIH
4 TOrZa HayHeTCs KPHUCTAJUIH3aLlWf 3TOro NerMaTHTOBOTO paclJjaBa-pacTso-
pa, T. e. o6pa3oBaHUe MerMaTuTa cO BCeMH NMPACYIIMMH eMy ueprami. K co-
2KaJleHWIo, HH OJWH H3 HCc/efoBaTesiefl, IPUAEPKHUBAIOMHUACA TAKOro B3IIsALA
Ha TeHe3HuC MEerMaTUTOBBIX PacIvlaBoB, He pa3paboTan BONpoCa, KaKHUM IyTeM
060CO6JSAIOTC OTPOMHBIE Macchl IMEerMaTHTOBOrO paclJiaBa-pacTBopa B pe-
3yJibTaTe KPHUCTAJ/UIM3aUHM TPaHHUTHOH MeJIKO3epHHCTOH MOPOJHL

CepbesHbiM BO3pa)KeHHeM TIPOTHB TeOpHH o6pa3oBaHHS! MErMaTHTOB 3a
CUeT OCTATOYHHIX PacCIIaBOB fABJAIOTCH O/HM3KHe KOJHYeCTBEHHBLIE COOTHOIIEe-
HHs KaJUHATPOBHIX MOJIEBbIX IUTMATOB M KBaplia B IPaHHTax M IerMaTHTax.
EcrecrBeHHO, 3TOTO He MOIJIO OBl OBHITH, €c1M ObI MerMaTUTOBLHIE pACIVIaBHl
NPpeACTaBNANH cOOOH BBDKHMKH M3 MEX3€DHHCTOrO NPOCTPAHCTBA, 3aKAHYH-
BAWOLIEr0 KPHCTAMJIN3AIMI0 TPAHUTA WIH APYroifl KakoH-JIu6O HOPOAHL

B mocsenHue NecATH/IETHS IIMPOKOTO PACNpOCTPAHEHHS NOCTHIVIA TeOpHS
3aMelleHUA, BLABHHYTass aMepuKaHcKuUMH reosoramu Illaniepom (16), Xec-
com (11) m npyruMu i oObsiCHEHHA CJOXKHBIX peIKOMeTaJbHEIX [lerMa-
THTOB.

[HMannep mpuHHMaeT KaK (akT, UTO CYLIECTBYIOT OOLIUHbIE MMErMAaTHTHI, He
pasbupasi, Kak OHH 006pasyloTcsi, a yKe 3aTeM 3TH NPOCTble MerMaTHTH MOJ,
BO3JeficTBHEM MO3JHHX PacTBOPOB NpEBPAILAIOTC B CJOXKHBIE PeAKOMETallb-
uble. OH, Ka)KeTcs, BIepBble 0GPaTHJ 0COG0e BHHMAaHHe Ha MpoHecCH 3aMe-
ienust B nermatutax (16). B cBoefi paGore, mMOMMMO KpaTKOro OMHCAHHSA
KaMH(OPHUICKUX NEerMaTHTOB, OH MOCTABHJ CBOeHl ILe/bl0 JOKAa3aTb MEBIC/b,
YTO «JIHTHEBBIE IIErMATHTH], KaK 3TO Telepb SICHO BHAHO, HE €CTb PE3Y/NbTaT
NepBHYHON KPHCTAJNJIM3aLHH MarMbl, HeOOLIKHOBEHHO GoraTofi Tak HasblBae-
MBEIMH MHHEpPaNH3aTOPaMH, HO YTO OHH SBJAIOTCA pesyJbTaTaMu 6oJiee HO3.-
Hero 3aMelleHusi (o Bcelt BepPOSITHOCTH, THIPOTepMaljbHOro) paHee o6Gpaso-
BaHHO#l NOPOABI, NPeUMyLIeCTBEeHHO CBOGOJHOH OT BCSKHX MHHEDaJH3aTODPOB.
Panee o6pasoBanHas nopoga B Kamandopuuiickom mnose 6biia rpaduyeckum
TPAHHATOM, CBOeoOpa3Hasi CTPYKTYpa H TeKCTypa KOTOPOro MNOCHYXKHJa <«KJIO-
YOM» B HHTEPIPETALUH MOCJeLYyIOUHX 3aMelleHuii Topoi».

Ilepen IlansepoMm, Kak u nepex APYTMMH HCCJAELOBATENMH, H3yyaloilu-
MH CJIOXKHBIE pelKOMeTalbHble MerMaTHTH, BO3HHK BOINPOC: IHOYEMY TOJBKO
YacTb NerMaTuTOBBIX Tesl KaandopHHICKOro MNONs COAEPKHT CIOAYMeH, a
TaKXe W JpYrHe JIATHeBble M pelKOMeTaJjbHhle MHHepaJbl. [lo ero Muenmio,
-OTCYTCTBHE PeAKOMETaNbHEX MHHEpasoB B OOJBIIHHCTBE NErMaTHTOBBLIX TeJ
OGDBACHACTCSI TEM,. UTO 110 TAKUM IMMErMaTHTOBBIM TeJaM He MPOLLTY MO3XHHE
THIPOTEpPMaJIbHEIE PACTBOPHI, HECcylllHe DeIKOMeTaJbHble COCOHHEeHHs, BCJeld-
CTBHE Yero TaKHe XWJIH M OCTaJHCh TpPeICTaBJeHHBIMH NerMaTHTOM IHCh-
MCHHOH CTPYKTYPHL.

HHTepecHO OCTaHOBUTBLCS Ha MOJIOXKEHHH peJKOMeTalbHbIX MHHEpasioB B
cxeMe mnermatiurooGpasoBanust Illannepa. OH, B YAaCTHOCTH, YKasblBaeT, 4TO
JIUTHEBLHIE MHHepaJinl 0o6pasyloTcs mnocsie ajbOHTa M MYCKOBHTAa M B KOHIE
mpouecca 3aMeilieHusi. IIpn 3ToM OH NMpHXoOIHT K BeIBOAY: «Eciau Taxkas ofmas
MOCJIEIOBATENIBHOCTh 3aMellleHHs] CIpaBeJIHBa, TO TaK HasblBaeMble PelKue
M aKileCCOpPHBIE MHHepaJibl He JOJIKHBI HaXOJAUTbCsl B TeX NerMaTHTax, KOoTo-
pBle He MOJABeprajuch NpoleccaM THAPOTEPMAJIbLHOTO 3aMellleHHsl WJH, IpY-
THMH CJIOBAMH, C TAKUMH PEIKHMH HJIH aKUECCOPHBIMM MHHEepaJaMH JOJXKHbI
.aCcCOIMMPOBATBbCS MHHepaJibl  3aMelleHHsl, HampHMmep, KBapll, MYCKOBHT
" T. o> (15).

IIlannep He mpuAaer 3HavyeHHus: (HakTaM, IPKO CBUAETEJLCTBYIOUIMM O TOM,
4To B Psifie XKHJ TaKHe peJKOMeTaJbHble MMHCDAJbl, KaK CHOLyMeH, GepHJLI
H 1pyrue, o6pasyloTCs paHbllle, YeM MHKDOKJHMH M BCe OCTaJIbHHIE, CJaraio-
IHe MerMaTHT, MHHePaJbL.

Mlannep uper panbiue. OH CKJIOHEH M NMerMaTHT NHCbMEHHOH CTPYKTYpHI
‘paccMaTpHBaTh, KaK NMPOAYKT ellle 6ojlee paHHEro 3aMellleHHsi KaKO#-TO THIO-
TeTHYeCKOH GoJsiee paHHell NMOPOABI — OPTOKJIA30BOH, BO3HHKIIEH YXKe, MO ero
{ipeCTaBJeHHIo, U3 MarMel. EcrecTBeHHO, y uHTaTe/sl BO3HHKAET BOMPOC, Ka-
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Kie ke (akTH Jerin B ocHoBy BuiBoZoB Illamaepa. Ilansep yGemurenbHo
MIOKAa3bIBaeT HaJHuHe HIHPOKO PACHpPOCTPaHEHHOro Ipolecca 3aMelleHHsl paH-
HHX MHHepasoB 6osiee MO3IHHMH,

Kak caefyer u3 pe3y/bTaToB M3yueHHsi XKHJ Psla MOJeR, mpouece 3aMe-
IeHUs] AeACTBHUTENIbHO DA3BHT OYeHb CHJIBHO, NIPH 5TOM PaHHHE MHHepaJibi:
MHKDOKJIHH, KBapIl H ApyrHe 3aMeILalOTCs aJbGHTOM, MYCKOBHUTOM, MO3AHHM
KBaplueM H JPYTHMH, B TOM YHCJe H PeJlKOMeTaJbHBIMH MHHepaJaMH.

Becbma BaXKHO 1J1f1 BLISICHEHHS TeHe3HCa IIerMATHTOB YCTAHOBHTH NMPHYHHY
NOSIBJIEHHs KPYMHLIX KPHCTALJIOB MHKPOKIHHA H GJIOKOB CIIOIIHOrO KBapua.
OnHaKo y CTOPOHHHKOB TEODHH 3aMeLIeHHs MBI He HaXOAHUM YGeIHTeNbHBIX
onucaHuil (GaKkToB, MOATBEPXKAAIOMIMX, YTO KPYNHEIE KPHCTANIbl MHKPOK/JIHMHA
PasBHBAIOTCH 10 NMETMATUTY NHCbMEHHOH HJIH PPAHHTHOH CTPYKTYPH, HJH IO-
polia MHCbMEHHOM CTPYKTYpH pa3BHBaercs MO KaKOH-TO OPTOKJIA30BOH Mopoie.

He Menee xapaktepHO Take OTCYTCTBHe B paGoTax CTOPOHHHKOB pas-
6upaeMoii TeOpHH KaKHX-JHOO (aKTOB, HOATBEPKIAIOIINX, YTO PEAKOMETAJb-
Hble MHHepaJbl i OCOGEHHO KPYNHHIE XOPOilo 00pa3oBAHHBIE KPHCTAJIB CHO-
IyMeHa u GepuJJa, YacTo MOJHOCTBIO 3ajieraioliie B MHUKPOKJIHHE H B Mac-
CUBHOM KBaplle, 00pa3yloTCi He H3 paclljaBOB-PAaCTBOPOB, a IOCPENCTBOM
3aMellleHHs paHee CYIIECTBOBABIUHX INOPOJ.

Ilpu ananuse Tteopernueckux mnoJsoxenuit Ilannepa ciexyer uMers B
BHAY, UTO 3TH B3IVIS/Bl, KaK 5TO CYUHTAET OH CaM, CJIOXKHJHCh y HEro NOA BJIHS-
HueM . JlapceHa, GuIBILlero ¢ HAM OLHOBpeMeHHO B moJe. . JlapceH, KakK H3-
BECTHO, fIBJfETCA HCC/AefOBAaTeseM, NPHAAIOLIMM Ype3aMepHO O6oJibllioe 3Ha-
yeHHe THAPOTepMAaJIbHEIM IpoLieccaM.

K oueHb 61M3KHM BHIBOJAM O reHe3uce nmerMaTutos npuiesa Xecc. Barasann
Xecca chopMHpoOBaNHCh IIPH MOMNLITKE C €r0 CTOPOHH TaKXKe OGDBSCHHTb psj
XapaKTepHHIX CBOMCTB I'PAHHTHHIX NMErMATHTOB, a HMEHHO HeoGBIYaHHO Kpym-
HHe pa3MepH HX MHHEepaJoB, NPHYPOUEHHOCTb GoJiee KPYMHHIX MHHEPAJIOB
K HEHTPaJbHBIM YacTsM, NPHCYTCTBHE B NerMaTHTax MarMaTHYeCKHX M THIpO-
TepMaJIbHBIX MHHEPAJIOB, a TaKikKe SBJIEHHH 3aMellleHHs PaHHHX MUHEpasoB
60Jiee NO3AHUMH H T. I .

B cBoeit pa6ote (12) Xecc nmuiler, 4TO MErMATHTH OOpPas3ylOTC B TeUeHHe
IJIUTEJIbHOTO BpeMeHH II0f BJMSIHHEM IOCTYNAloOUX H3 IPaHUTHOTO HHTPY-
3UBa PacTBOPOB, CONPOBOXKAAIOIIKHX (OPMHPOBAaHHE NErMaTHTOBHIX XHJ. OH,
Tak xe Kak u lllannep, paccMaTpuBaeT NerMaTHTH, COAepIKallue JIATHEBHIE
MHHEpaJbl, KaK Tesla, KOTopele GEIM 00pa6oTaHE MO3AHHMH PacTBOPaMH.
PenkoMerasibHble MHHEPAJIbl, 0O €r0 MHEHHIO, HaXOAATCS B TeX NerMaTHTax,
B KOTOPBEIX OGPa3s0Ba/IHCh TPeLIHHLl, OTKPLIBLINE MYyTH A/ NPOXOJa PacTBO-
POB, OTJIaralLiuX pelKoMeTaJbHble MHHepaJhl. «CrolyMeH H JHUTHEBHE MHHE-
pajel 6L BBeJEHH BAOJb TPellUH, KOTOpHle 3aTPOHYJIH JHIIb YacTb NE€rMa-
THTOBY,

He cornamrasice ¢ uccilegoBarensiMi, pacCMaTpPHUBAIOUIUMH MErMaTHT Kak
3aMKHYTYIO cHCTeMYy, Xecc OGBsICHAET Bce pasHOOOpasue MerMaTHTOBHIX TeJl
PasyHYHEIM B3aHMOAEHCTBHEM MEHSIOIIMXCSI BO BPEMEHH M IOCTYMAIOIIHX
B MErMaTHT PacTBOPOB.

He orpHilasi OrpOMHO# pOJIH NPOLECCOB 3aMellleHHs B 00pa3soBaHHU CJOXK-
HHIX peIKOMeTaJIbHRIX MerMaTHTOB, HH B KoeH Mepe HeJb3sl COIVIaCHTbCA C
NPHHIMIHAJBLHON CTODOHON B3IVISIO0B, PAa3BHUTHIX AMEPHUKAHCKHMH TeO/IOraMu
Ha TeHe3uc NerMatutoB. K coxasieHHIO, aMepHKaHCKHe HCC/lefloBaTesld He
YKa3hIBAIOT KOJHYECTBEHHBIX COOTHOILIEHHH MHHEPAJIOB, CJAaraloluX CJIOKHEE
peAKoMeTaJIbHbie MerMaTHTH, a 3TH COOTHOIIEHHS] BECbMa MOYUYHTEJbHEL

Kak yxaseiBajioch Bbille M OTMe4aJoch DaHee DPsIAOM HccjefoBaTesed
(BactunoM, A. E. ®epcmanom, A, H. 3aBapuHukuM H ApYyrHMH), Y4acTKH 3a-
MeIleHHs TPeACTaBasIOT CoGoit HeGosblylo 4acTb o6beMa MErMaTHTOBHIX
TeJl, B KOTOPHIX OHHM Pa3BHTHI

Ipn paspa6otke KnaccHHKaUMK TPAaHMTHBIX NErMaTHTOB GBUIO OTMeye-
HO, YTO 3aMellleHHe OGLIYHO PAa3BUBAETCA B OMNpPENEJEHHBIX MecTax NerMard-
TOBHIX Tes1 (2). YcuieHHe 3aMellleHHA HIET BMeCTe C Pa3BUTHEM JAPYTHX 4epT
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TIerMaTUTOB — HX CTPYKTYPHl, TEKCTypHl — H CBf3aHO ¢ ¢opmoil, oObeMoM
# onpele/eHHHM IOJIOXKEHHEM YYacTKOB C PAas3sBUTHIM 3aMelleHHeM OTHOCH-
TeJIbHO MaTePUHCKOro IPaHHTHOTO HHTPY3MBa H T. I.

Bce 3T0 cBHIETENIBCTBYET O NPOCTPAHCTBEHHOH BPEeMEHHON M IeHEeTHYECKOMN
CBfI3H BCEro InapareHesuca MHHEpaJIOB B YYacTKaX C Pa3BHTHIM IPOLECCOM
3aMmemeHus. B mosie MoxHO Ha6mioAaTh, KaK y4acTKH GJIOKOBOH CTPYKTYpH
H MHHepaJhl 3aMelleH’s OJHOBPEMEHHO BLHIKJIHHHBAIOTCHA 6e3 Kakux OBl TO HH
6b1c10 TPpOoBOAHHKOB. B cBoeft pa6ore Illannep ykasniBaeT oueHb NPaBHJIBHO HA
ONHH BecbMa BaxKHHIH ¢aKT: «KpynHble NerMaTHTH, NOBHIHMOMY, ropasio
Jierue MOJBEPTraloTCA peaklUusM BTOPHYHOTO 3aMeLIeHHs, YeM MaJible NMEerMaTH-
ToBHE Teaa» (15, cTp. 164). OnHako, K COXaJeHHIO, OH He HCHOJb3YeT 3THX
JaHHEIX P pa3pa6oTKe CBOefl TEOPHH H He HaeT OObsCHeHHH 3TOMy NpaBHJb-
HOMY HaOGJIIOfEeHHIO.

OnHuM H3 SIPKHX JOKasaTeJbCcTB NpoTHBopeunii B Teopun Ilanuepa, Xecca
A JIPYrHX CJYXHT OTCYTCTBHe B palioHe pPa3BHTHs NerMaTHTOB CaMOCTOSTEJb-
HBIX TeJI, IPeJCTABJIAIONINX 3TH MO3/HUe PAacTBOPH, H TOT- (PAKT, YTO SBJCHHSA
3aMeleHHsl He BRIXOASAT 3a HPeeJbl NerMaTHTOBEIX 06pa3oBaHHuil.

A. E. ®epcman, Bospaxas IIlannepy u Xeccy, crpaBelJHBO YKa3BIBAdI,
4TO NMPH TaKoM Mpolecce merMaTurooGpa3oBaHus, KakUM ero ce6e NpeacraBs-
JIAIOT aMepHKaHCKHe HCCJeAOBaTeNH, He OBIO Obl TOTO MOCTOSTHCTBA B MHHe-
pPaJIOrHYecKOM COCTaBe MEerMaTHTOB, KOTODHIH B HUX Ha0J/i0faeTcs.

Henp3s Takxke cyurath BepHbIM mnpexmnogoxkerde Illansepa o Tom, uro
peAKoMeTaJbHBIC MHHEpAJIbl He NOJIXKHB HAXOAMTBCS B MErMaTHTax, B KOTOPHIX
He GBLIO THAPOTEPMAJIBHOIO 3aMelneHusi. PenkoMeranbHBle MHHepasbl Haxo-
JATCS M B TAaKHX TeJaX, B KOTOPHIX MPAKTHYeCKH He GBLJIO 3aMellneHHs. SIpKuM
NMPHMEPOM CJIELyeT CUHTaThb HEKOTOpble IerMaTHTOBBlE JKHJB OpasHIbCKHX
6GepHJIIOHOCHEIX HerMaTuToB, Tak, Hampumep, JxoHcroH (13), usydas 3TH
nerMaTHTH, IPUXOIHUT K BHIBOAY 0 HenpumeHuMocTH Teopuu Ilannepa u Xecca.
Bosblie Toro, TakHe MuHepaJbl, KaK crnoxyMeH, GepuiJi, TaHTaJHT, B pANe
MerMaTHTOB O6pa3yIoTCsl paHbllle MHKPOK/JIHHA B GJOKOBOro KBapua, a CHOAY-
MeH — Bcerja paHbllle GJOKOBOTO KBaplia H, BO BCAKOM CJyyae, paHblle NPo-
Hecca 3aMelleHHs. YKasaHHble MHHepaJBl CaMH NOJBEpraloTcs 3aMelleHHIo
anb6HTOM — KJIEBEJIaHIUTOM, MYCKOBHTOM U KBaplieM, 4TO IOHHXKAaeT HX CO-
HAepiKaHue B ilerMaTHTaX. DTO CBHAETENIbCTBYET O HAXOMKIEHHH B MErMaTHTO-
BHIX YJYAaCTKaX, NOABEPrIINXCS 3aMelleHHIO, COeMUHeHHR JHTHA H Gepuiuius
etle 10 o6pa3oBaHUs KBapla M JO Pa3sBUTHS Npolecca 3aMelleHHus,

Cefluac HaM fICHO, IIOYeMYy BO3HHKJAa TeOpHst 3aMelleHHs. [leficTBuTENBHO,
eca paGoTaTh B IJIOXO OGHAXKEHHOM NOJie CJAOXKHHX peAKOMeTasbHHIX MerMa-
THTOB, Tle NPUXOIHTCS MMeTh JIeJO ¢ OTJAeJbHBIMH y4acTKaMH H C Pa3HBIMH
cpe3aMH KHJ, TO Nopaxaer GoJblioe pasHooGpasue merMatutoB. C oaHO#
CTOPOHEI, MBI BHAHM Xopouio guddepeHNUPOBAHHbIE KHJILI HIH YUYACTKH JKHJ
¢ OOJBIINM COJEpKaHHEM peIKOMeTaJbHHIX MHHEpaJoB, a ¢ JPYyroil,— o6bu-
Hble NerMaTUTH THCbMEHHOH HJIM TPaHHTHOH cTpyKTypel. KpoMme Toro, xopomo
AuddepeHINpPOBaHHLIE MErMATHTH, GJarogaps HaJHYHIO B HHX peAKoMeTalb-
HBIX MHHEpaJoB, BCKPHIBAIOTCS TOPHBIMH BHIPAGOTKaMHM, OTYEro KOHTPacCT BO3-
pacraer. OTCyTCTBHE BO3MOXKHOCTH HaGJIORAaThb MEpeXONsl MeXIy KpaiHHMH
HO PasBHTHIO THIITAMH MErMaTUTOB M BHIETH JIOKaJbHBIA XapakTep NpOLECCOB
3aMelIeHus], 4 TaKXe YCTAHOBHTb 3aKOHOMEDHOCTH, YTO TaKHe YYacTKH IpHU-
YPOUYEHH K IETMaTHTOBHIM TeJaM ¢ OINpene/eHHBIMH PasMepaMu H ¢opMmami,
NPUBOAUT K BEIBOAY, K KOTOPOMY IpHIIJIK aMepPHKaHCKHe HCCJEN0BaTeH.

B cyumHOCTH K NOYTH aHAJOTHYHLIM BHIBOAAM O FeHesHce MerMaTUTOB MPH-
wes A, H. 3aBapuukuii, nosaraBIuui, 4To OH «NOABOAUT (HU3UKO-XHMHUYECKYIO
6a3y noj nuTHpoBaHHOe noJoxeHnue [lannepa u Apyrux aMepuKaHCKHX HCCJle-
noBaTtesiedl M TMOA Te HabaioJeHHs, KOTOphle, HeCOMHEeHHO, JleJajH MHOTHe
dceaenoBaresd mermMatutoBy (5). Mcxonsi u3 HabmofeHufi Haf NerMaTHTaMH,
rJaBHBIM 0o6pa3oM MapMeHCKHX rop, B (pH3HKO-XHMHYECKHX INpefCTaBJeHHH
0 MarMe, OH CUMTaJ, YTO MOPOAHI rpy6O3ePHHUCTOH NEerMaTHTOBON CTPYKTYPH
H TerMaTUTH MOTYT 06pa3oBaThCs MOCPEACTBOM MePeKPHCTANIN3ALNE MeJIKO-

61





























































































Takke NMpo6bl AJs B3BELIHBAHHUS, KOTOpasi B MpOllecce OMBbITA [epeMellaercs
no BepTHKAJH Ha paccrosinde Jo 25 mMM. Camo co6ofi pasymeercs, 4TO Bce
npo6bl, B TOM YHCJe M 3TAJOH, AOJKHBl ObiTh OJH3KH [0 MaccaM.

He Bxo@s B meTasbHOe omnHCaHHMe OGILEH3BECTHRIX IMPHEMOB DPErHCTpPaLUH
HHTEPEeCYyIOINX Hac KPHUBHIX ¢ Nomolibio camomucua KypHakoBa, o6patuMcs
K HernocpeiCTBEHHHIM NPHMepPaM COMNPSIKEHHOH 3aMMCH AJA MaJjblX HaBECeK.

1. Kaoaun npocsHosckuit (¢wur. 5). Ilpo6a mnaa B3pemnBaHua 140 Mr.
Cor/slacHO HaHeceHHOH Ha TepMOrpamMmy (crmpaBa) IUKaJbl H3MeHeHHs Beca,
o6paser B nporecce HarpeBaHusi notepsaa 18 Mr, uro cocrasaser 13,6%. ITo-
CKOJIbKY BCSL 3Ta MOTepsl OTBeyaeT SHAOTepMHueckoMy sdderry 500—650°,
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Pur. 5. Jnddepenunaibyag xKpupasg Ha-

rpesaHns (/) u conpmieHHas ¢ Hell KpH-

Basg M3MeHeHUsa Beca (2) KaoanHa npocs-
HOBCKOTO

dur. 6. MuddepennnanbHags Kpusas Ha-

rpeBanus (/) ¥ conpskeHHas C Hell KpH-

Bas u3MeHeHHsa Beca (2) ankepura (Ha-
TOAbHBIH KPAX, JcaynoBka)

OHa MOJKHA ObITh OTHECEHA 3a CYET BLIIENEHHA KOHCTHTYIMOHHOI BOIBI Ka-
oqunuTa. TaK Kak TeOpeTHUeCKOe COAepKaHHe BOALI B 3TOM MHHepaJje PaBHO
14%, a B Haurem cayuae 13,69, oueBuaHo, uro Hama npo6a mpeacTaBJseT
co6oit uuCTHIl MaTepuas Ges npUMeceil, Yero OTHIOAb HeJsb3d OBLJIO 3aKJIIOYUTH
10 OJIHOf JIMIIb KPHBOfi HarpeBaHwsd. TakuM o6Gpa3oMm, B JaHHOM CJyuae KpPH-
Bas H3MEHEHMs Beca CYyLIeCTBEHHO NOMOJHHIA HaIlH CBeleHHs o6 o6pasie.

2. Ankepur (Haroavueifi kpsx, DcaynoBka) (¢ur. 6). HaBecka 140 Mr.
HarpeBanne B Toke yrjexuciorhl. Kak BHAMM, TPeM XapaKTepHbIM 3HIOTep-
mudeckum 3dpeKkTaM KpUBOH HanpeBaHHsI CTPOrQ COOTBETCTBYIOT He MeHee
XapaKTepHble TPH YCTyNma Ha KpHUBOH H3MeHeHHs Beca. Dddekr 750°: pacman
aHKepuTa Ra KapOOHATHBle COCTABJSAOLINE M MHCCOLMAIHS MarHe3HaibHO-
MKeJIe3UCTOH HMX 4YaCTH C OJHOBPEMEHHBIM IepeBOAOM Keje3a B TpeXBaJeHT-
Hoe cocTostHHe, Dpdexr 820—900°: xuMHUECKOe B3aHMOAEHCTBHE XKeJe3HCTO-
ro KOMIOHeHTa H KapGoHaTa KaJblus ¢ 06pa3oBaHueM JBYXKaJbllHeBoro dep-
pura no d¢opmyae: Fe.O; + 2 CaCO; — CagFe,O5 + 2 CO,, uaywero po
TMOJIHOTO HCuepnaHua nepBoro u3 Hux. dddekr 900—960°: nucconnauusi ocra-
toygoro CaCOs (4). Ilockonbky, TakuM o6pa3oM, NMPUPOAA TepMHUECKHX -
(eKToB aHKepHTa pas3bsCHeHa, KPHUBAasg H3MEHECHHS1 €ro Beca MAeT BO3MOXK-
HOCTb OINpENeNHTb KOJHUYECTBEHHbIH MacmTaG NPOUCXOASMIINX SABJEHHH, a
TaKXe ¥ XHMHYECKHil cocTaB HCCJIelyeMONo aHKepHTa, B HaiuieM ciydae:

1) 3ddekry 900—960° orBeuaer noreps Beca 59—41,5 = 17,5 mr =12,5%
CO,, uto orseuaer 15,99% CaO.

dbdexry 820—900° orBeuaer motepst Beca 41,5 — 28 = 13,5 mr= 9,6
COe, uro otBeyaer 12,20/o CaO. Orciona comepxaHnue B nopoae CaO = 15,9 +
+ 12,2 = 28,1%,.

2) BruigenuBiuinecss npH o6pa3oBaHMM ABYXKajblineBoro ¢eppura 9,6%0
CO,, cornacHo HanuCaHHOW BhIIE peakuuH, coorsercTByloT 15,7% FeO,

3) 15,7% 3akucu xeje3a, HaXOAMBLUEHCA B COCTaBe KeJe3HCTOTO Kap-
GOHATHOTO KOMIOHEHTA, MOCTe NHCCOLHAUWH MOCJAENHEro, NOJKHbLI TIPHBECTH
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K no?g%/seca B 9,6% COe, a npu ogHOBPeMEHHOM MNEPEBOME 3aKMCH B OKHCh
—K /,0%.

4) O¢¢exty 750° orBeuaer moteps Beca 28 Mr = 20%. B 5Ty BesHummy
BxomsAt 7,8%, oOyc/oB/eHHble MPHCYTCTBHEM eJe3a. CJemoBaTesibHO, HA
JIoJ1I0 MarHe3HaJjIbHOro KapGOHAaTHOrO KOMMOHeHTa npuxoautca 12,20/ COq,
yro otBeyaer 11,29% MgO.

B uTOre xuMuyeckuil COCTAB aHKepHTA ONpeNeNseTcsl B CJAeAyOUleM BHIE:
CaO 28,1; FeO 157; MgO 11,2; CO, 12,5+ 9,6 + 9,6 + 12,2 = 43,9.
Cymma = 98,9%.
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dur. 7. Jnddepenunansuas kpusas $ur. 8. NnddepeHunanbHas kpusag
HarpeBaHus (/) 4 conpseHHas ¢ Helt - HarpeBanusa (/) H conpaweHHas C Helt
KpHUBasg U3McHeHHd Beca (ZJ) nATHBOI- KpHBag HM3MeHeHHMA Beca (2) cuaepHTa
HOTO ruaparta cyabdata MemH 6aKaabCcKoOro

Ecnn yuects, uro 1o pesysbraraM HelnoCPeACTBEHHOrO XHMHUYECKOTO .aHa-
JIU3a cOCTaB NMpoGHl M3 Toro ke mryda (HO He cpeaHed) orBewaerT: CaO
28,88; FeO 15,36; MgO 11,46; notepss npn npokanausaHuu 44,20; cymma
99,90 (3), To maHHBle, MOJyYEeHHEIE HAa OCHOBAHHH KDHBON H3MEHEHHS Beca,
cllefiyeT NPH3HATb OYEHb XOPOLIHMH.

Bo3MoxHO, ofHaKo, BO3paXKeHHe, YTO peasibHoe COOTHOIUEeHHe OKHCJIOB B
aHKepHTe MOXKeT OKa3aThCsl HHbIM, DOTOMY 4YTO 06pa3oBaHMe IBYXKaJbliHe-
BoTO (heppHuTa (XOTA GBI YACTHYHO) MEBICJIHMO H LPYTHM IIyTeM, IO YPaBHEHHIO
2 Fe;04 + 6 CaCO; — 3 CayFe;05 + 5 CO, + CO. B stoM ciiyuae, eciu pe-
aKlMs LeJUKOM NpPOIJIa N0 YKa3aHHOMY YPaBHEHHIO, COIepXaHue OKHCJIOB B
MHHepajie onpelenutrcsa ciaepyiouuMm o6pasom: CaO 289; FeO 16,7,
MgO 10,2; CO, 12,5 + 10,2 + 11,1 = 44,0. Cymma == 99,89,.

Kak BWIZMM, MOJYYEHHBIH [Pe3yJbTAT CPAaBHHTEJBHO MaJO OTJIHYAETCH OT
npexbiayulero (HauGosbluee pacxoxpaeune mo MgO u FeO = 1,00). Hs
3TOro cjiefyer, YTO He3aBHCHMO OT TOTO, MO KaKOH cXeMe NpHHATH 06pa3oBa-
HHe JBYXKaJblLHeBOro eppuTa, OnpenesieHHe XHMHUECKOTO COCTaBa aHKepHTa
6yaer GIU3KUM JeHCTBUTEIBHOMY H, 6€3yC/IOBHO, Gyner GiIHKe K AefiCTBHTE/b-
HOCTH, €CJIH HCXOIHWTb NPH 3TOM H3 MOJIHOCTBIO OKHCJIEHHOTO JKeJe3a,

Ewe Gonee Jierko mopoGHble omnpefesieHHs] XHMHYECKOTO COCTaBa MOXKHO
MPOH3BOAUTL B OTHOIUEHHH HM3BECTHSKOB H JOJOMHTOB (HO He 3arpsi3HEHHBIX
CYLIeCTBEHHO HepacTBOPHMEIMM TpuMecsiMH, He GoJjee 2—59%). Comepxa-
Hue MgO B HUX omlpejesifieTcsl HCXOAA U3 CTEXHOMETPHH MarHesura, Mo Ko-
JHYECTBY YIVIEKHCJOTHI, BbIJe/HBLIeiCs HAa IIePBOM STale MOTePH Beca INPH
740—800°, a CaQ — u3 cTexHOMeTpPHH Ka/bLHTa, MO [OTepe Beca INPH
900—950°, Hanpepanue mopoja, KaK M B CJyuae aHKepHTra, HeOGXOAHMO HpoO-
BOJIHUTb B TOKe YIVIEKHCJIOTH (5, 6).
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B ofmeM, N0 CpPAaBHEHHIO C H3BECTHHIMH NPHEMaMU KOJHYECTBEHHOro on-
peflesieHHsi KAPGOHATOB 0 KPHBLIM HarpeBaHusi, MPHUMEHEHHE B TeX Xe LeJsx
KPHBbIX H3MeHeHHil Beca JaeT ropasfo Gojiee MOJHLIE H TOYHbIE JAHHBIC H BO
MHOTHX C/y4asiX MOXET LeJIMKOM 3aMEeHHTb XMMHYeCKHH aHaJH3.

3. XaJbKaHTHT (CHHTETHYECKHil OATUBOINHHI cyJbdaT menu), (dur. 7).
HaBecka 94 mr. Pasmep npoGbl MaKCHMa/JbHO BO3MOXKHbBIH, yYMTHIBasi, 4TO
Bechbl TO3BOJIAIOT ABTOMATHUECKH PErHCTPHPOBATb IIOTEPH Beca TOJBKO MO

70 Mr, a XaNbKaHTUT MPH TIOJHOM O0Ge3BOXKHBA- 0 w0 w°
HUM H ofeccepHBaHHH TepsieT B BeCe OKOJU

rn
689%. _

Hecmorpst Ha MaJjsle pasmepnl npoGei, ofe b0
KpHBhHIE XaJIbKAaHTHTA 3aperHCTPUPOBAHbL! OUEHI 50
YeTKO W TMO3BOJIAIOT AaThb YBEPEHHYIO KOJHYe- @
CTBEHHYIO OLIeHKY IpolllefIIHM IIpH Harpesa- ., | — T
Huu npespawenusM. ConocraBiasis Ty H JApY- "\ 30
ryo, y6exjnaeMcs, UYTO nNepBbli ABYXCTYM2H- :

HBIl, HHU3KOTEMMEepaTypHHIH SHAOTEPMHUYECKH(I 20
3¢ peKT — pe3ysbTaT BbAEJEHHS YETHIPEX MO-

JIEKyJ BOAB (moTepst Beca CocTaBuaa 27 Mr, 4TO

orBeuaet 28,7%, a TeopeTHUeCKH yeTHIpe Mo.Jle- 0
KyJbl BOAHW B XaJIbKOHTHTE NOJIKHH COCTaBHTb :

28,849%). duporepMuyeckuit 3dpdekT Mexnay 2] 0
300 m 400° oGe3BoXHBaHME MOHOTHApPATA. . s 300 s00°

PeasbHast notepsi Beca B 3TOM MpoLecce cciTa-
Bujaa 34—27 =7 mr = 7,49%, a TeopeTHueCcKH g’“"' 9.  Jluddepenunassnas
pHBasd Harpesauua (/) u conps-
ROJIKHO BhAeNHTECS 7,21%. WeHHas ¢ Hell Kpusas u3mene-
JlBa BLICOKOTEMIEDPATYDHBIX 3JHAOTEPMHUYE-  Hua Beca (2) runca (cTeKAAHHO
ckux sd¢ekra Mexay 750—900° o6ycioBaeHBl NPO3payHoro)
passoxeHneM Ge3ponHoro cysabdarta (cymmap-
Haf mnorteps Beca: 64 — 34 = 30 Mr = 329, TeOpeTHUYECKH [OJIKHO BHIJe-
autbca SOz 32,19%), npuuem Aucconnanus Npomuia B ABa 3Tana, MOPOBHY.
U3 nocaennero cienyer, 4To Mo XO4y AHCCOUHALHMH O6GPasyeTcsi NPOMEKYTOU-
Hoe coepunenne coctaBa CuO - CuSO;.

B naHHOM cjyyae COMpsiKEHHasi PErHCTPalHs OGeHX KPHBHIX NO3BOJIMJIA
YBEPEHHO YCTAHOBHTb XHMMHYECKYIO KOHCTHTYLHIO BCeX O6pasyioluxcs. 1o
X0y HarpeBaHHUsl COeIHMHEHHI.

4. Cuneprr (Bakanbckoe Mecropoxknenue) (¢wur. 8). Hasecka 172,4 wr.
OueHb xapaKTepHas# TepMOrpaMMa B TOM CMbICJIE, YTO JAaeT HarJsAHOE Mpe.-
cTaBJieHHe 06 eRHHCTBe Ipollecca JHHCCOLUHALKH M NepeBole XKeje3a B Tpex-
BaJleHTHOe cocTosiHHe. K MOMEHTYy OKOHYaHHsl AHCCOUHAUUH (MAKCHMYM 3H-
Jotepnuueckoro sgdexra) noreps Beca cocraBuia 58 mr = 33,6%. [To xumu-
geckoMy aHaju3y (3) aror ob6paseu coaepxut 47,5% FeO, 200 MnO u 9%
MgO. Ilpu auccoumauun COOTBETCTBYIOMIEr0 Kap6oHATa AO/MIKHO BBIIENHUTHCA
40,19/ CO., a npu oanospemeHHom mepesone FeO u MnO cooTBeTcTBEHHO
B Fe3O, m MnzO4 notepst Beca cocraBut 33,4%. Cyas nmo coBmameHHiO 3ToH
nocsiefHel LHGPEI ¢ NONyYeHHOH NMPH HEMOCPEACTBEHHOM B3BELIHBAHHH, NPO-
necc JeHCTBHTeJbHO NpoLleJ HMEHHO TakMM obpa3om. Jlasee Mbl BHAMM yBe-
JuyeHne Beca: 58 — 54 = 4 mr = 2,3%, uT0, OUEBHAHO, MPOU3OLLIO 33 CHET
AaJibHeiilllero oKucJaeHns xkene3a a0 Fe,Os, nmockonbKy ans aroro tpebyercs
2,2% O,. B naHHOM ciiyuae KHCJOpPOJ MONOIIAJCs K3 Bo3gyxa. TakuMm o6pa-
30M, YCTAHABJMBAeTCs ABa KAaYeCTBEHHO Pa3/IHYHBIX STana OKHCJeHHs XKeJe-
3a B npolecce HarpeBaHHA CHAEPHTA.

5. Tunc (MoHOKpHCTa/LN, CTeKJASHHO npo3pauHbli) (¢ur. 9). Bec mpoGwi
190 mr. [ToTeps Beca, oTBevalowas Aeruapatauuu, cocrabuaa 40 mr = 21,059%.
IMockonbky umcThifl runc comepxut 20,9%% H,O, ormamaer HagoGHOCTL B
LaHHOM cJiyuae B IPOBeIeHHHM XHMHYECKOro aHa/y3a MaTepHaJsa,— KpHBas
H3MeHEHHs Beca MOJIHOCTbIO €ro 3aMeHseT.
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ITpuBepeHHble IPHMepLI, KOHEYHO, JIMIIb B MaJIO# CTENMEHH XapaKTepH3yloT
No3HaBaTeJ/IbHble BO3MOXKHOCTH COMNPSKEHHOH perHcTpalllH KPHBBLIX HarpeBa-
HHA M H3MEHEHHs Beca B OTHOLIEHHH MHHepaabHbIX O6pasoBanmil. Kpyr Bo-
MPOCOB, KOTOPLIl MOXET pellathcss ¢ NOMOMIBbI0O 3TOH METOLHKH, ropasio
mupe.

He craBs cefe Lesbi0 B HacToOsillleM KpaTKOM COOOIICHHHM TOKa3aTh Bce
MHOrooGpasme 3alad, pelilaeMbIX B HacToslee BpeMs TEPMHUYECKHM aHa-
JU30M BooOllle H paccMaTpHBaeMOH MeTONHKOH, B YaCTHOCTH, OTPaHHUEMCS
nATbio MPHUBEAEHHHIMH NpHUMepaMH JIHLIb JJIA TOro, 4roOGbl NOKa3aTh peaJtib-
HYI0 BO3MOXHOCTb JOCTATOYHO XapaKTepPHOH OOBEeKTHBHOH perucTpaluH co-
MpfAXKeHHbIX KPHUBLIX HaPpeBaHHs W U3MEHEHHs Beca MHHepaJibHbIX o6pasopa-
Huii ¢ nomouiblo camonucua KypHakoBa H TOP3HOHHBIX BECOB, HMEIOIHX
ONHCAHHOe BHIIe yCTPOHCTBO I/ aBTOMAaTHUYECKOH 3amHWCH H3MeHeHHs Beca,
HCXONsl M3 MaJbiX HaBeCOK.

IMonaraeM, uro npuBefeHHble NATH (POTOKONMU MOJOGHON 3amUCH JOCTA-
TOYHO YOeqUTeJbHO MONTBEPKIAIOT TAKYI0 BO3MOXKHOCTD.
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N3BECTHA AKAZIEMHNH HAYK CCCP

CEPYA TEONOTHMUYECKAS
1955, \¢ 5

B. . BIOAABEN

O NAPO-THAPOCOJNbPATEPMAJIbHBIX MECTOPO)XIIEHHSAX
B BYJIKAHHYECKHX OBJIACTAX HTAJIHH

Onucannl reosoruueckoe crpoehne Tockanckux, ®aerpeficko-Hcknesnx u
BurepGeKkHX Napo-ruapocoabdaTepMabHEIX MeCTOPOXKIAEeHHH, NpHBeJeHH X Xa-
PAaKTEPHCTHKH H CAelaHH BHIBOAH O THNAX 3THX MeCTOpOXKAeHHH.

O6aacTn COBpeMEeHHOTO M HOBeHIIero BYJIKAaHH3Ma, KaK H3BEeCTHO, ABJIAIOT-
cs1 06/IaCTSIMH MHTEHCHBHOIO JIOKAJIPHOTO BHIXOfa TemJa B arMocdepy, CKOH-
IIGHTPHPOBAHHOrO B ONpefie/ICHHBIX TOYKAaX 3€MHOM NMOBEPXHOCTH. DTHMH TOY-
KaMH SfIBJISIIOTCSI KAaK MeCTa BBIXOAOB NEHCTBYIOUIHX BYJKAHOB B pPa3JHYHBIX
CTafUAX UX JeATeJIbHOCTH (IKCTJIO3MBHBIX H3BEPIKEeHHH H JIaBOBBIX H3JIHSIHHI,
tdymapoanHoil, conbdaTapHo#i H napo-rTHAPOTEpMaJIbHOM), TaK M paloHLl pac-
TIOJIO}KeHHST CyGBYJIKAHOB H HerylyOoKux HHTpY3ui. Takue, B obutefi cymme
JOCTAaTOYHO OOJIbHIME, NMOTOKH TelJa, BEIXOAsLUIHE B ONpefejeHHbIX 3eMHbIX
TOYKax B TeueHHe ThICSUeJeTHl, KeCATHThICAYeJIeTH U 60oJblile, IPeACTABJIAIT
HHTepecC Kak C TeOpeTHUecKOH, TaK H C IPaKTHYEeCKOH TOUYeK 3peHHs.

Bonpocy NpaKTHYeCKOro HCIOJB30BAaHHA MNapo-THAPOCOMbdhaTepMabHON
IleATeJIbHOCTH B Hallled reoJIOrHYecKOH JIHTepaType yJeJieHO OYeHb MaJio BHH-
MauMs., Hacrosimiasa craThs, nocTpoeHHast Ha MarepHaJie JIHYHOIO 3HAKOMCTBA
¢ mnapo-ruapocoJibaTepmMaJbHBIME  HCTOYHHKamMu KaMuaTKp, HeKOTOpEIMHU
HTAJIbSTHCKHMH MecTopoxaeHHsaMH napa (Jlapaepenno, ®aerpeiickie moas u
o. ByabkaHe), a Takxe CBeleHHH, MOJY4YeHHHIX BO BpeMs KpPaTKHX Oecex C
HEKOTOPHEIMH HTAJIbSHCKHMH MCCJIEOBaTeNIsIMH, B MepBYIO ouepelb ¢ mpodec-
copom @. Ilenra, fo/MmKHA NaTh HEKOTOPOE NpefcTaBieHue 06 3Toi npoGaeme,

ITapo-ruapocoabtarepmanbHasn  OeSITeNbHOCTb BO3HUKAET HA omnpefeseH-
HOM 3Tafle BYJKaHWYeCKON JesiTeJIbHOCTH, B KaKMX-TO IOKA HESICHBIX TeoJIOorH-
4eCKHX YCJOBHSX.

ITapo-ruzpocosbdaTepMbl NpeAcTaBJaAOT cOO60H CTPYH ropsidyero BOASIHOTO
napa B CMeCH C JPYyrHMH rasamH, B YaCTHOCTH ¢ YIVIEKHCJbIM ra3oM H cepo-
BOZOPOAOM, JIHGO CTPyH ropsiued, 4acro meperperoil BOAb!I WJIK BeleCTBa, Ha-
XORSIIIErOCsT B MapoO-KUAKOM (MJIH, KaK paHblle Ha3biBalH, B (GJIOMAHOM) CO-
CTOSIHHH, BBIAEJAIOUIHECS U3 HeAD 3eMJH IOJ TeM HJIM HHbIM JaBJeHHeM.

ITo umeromuMcsa B Hacrosilllee BpeMs cBeleHuAM B Mranmu, MoxHO Bolne-
JUTb [Ba THIA Mapo-rHApPOCOJbhaTepMalbHbIX MECTOPOXKACHUH M HaMeTHTb
mpetuit THn. K nepesomy Tuny oTHocHTcs TocKaHCKoe MectopokieHue B Hra-
JIuH, THe BBIXOABI Napa H ropsiueil BOAwl NMPUYypOUYEHBl K OCAJOYHBIM TIOpOAAM,
HO NMPOUCXOXKAEHHE UX ellle OKOHWATEeJbHO He BLIICHEHO W ABJSAETCS CMOPHBIM.
Bropo#t Tunm npeacrasasior Puerpefickue movis u 0. Mckus, rae wacth
napa H rasoB B TOH WIH HHOH CTeNeHH MarMaTHuyeckue, HJH e MPOUCXOXKe-
HHe BOASIHOTO Napa O0O0DBSICHsIeTCA BO3LefCTBHEM TelJsa, BbIOeJsIeMOro Marma-
THYECKUMH OuaraMH HJH ellle TOPSYHMH ByJKaHWuyecKMMH Tenamu. O6a
THMA MNapo-THAPOCOAb(dATePMANBHBIX MECTOPOXIEHHH NpUypoueHbl K obna-
CTAIM Pa3BHTHS COBPEMEHHOrO H BepXHeKafiHO30HCKOro BYJNKaHH3Ma, K paio-
HaM BbIXOJOB TOpsiYHX HCTOYHHKOB H 0COGeHHO MOA3eMHOro FOpsuero mnapa.
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TockaHckHe GOpPOHOCHBIE Mapo-rHApocobdaTepMalbibie MECTOPOXKACHHS

Dra rpynna saHuMaer miaomans okono 200 kM2 M K Hell OTHOCATCA CJeRy-
jomue Mectopoxienusi: Jlapaepeso, Cekono, Kacrenpnyoso, Ceppalluaso,
Cacco, Monurepotonno, Jlaro, Jlaronn Poccu, Kap6oau u Tpapase, xaxnoe
MJIOLIA[bI0 B HECKOJIbKO HJIH HECKOJBKO [eCcATKOB TeKTap.

K 1954 r. na matepnane 246 ckBaXHH IVIyGHHOH OT HeCKOJIbKHX AECATKOB
MeTpoB 10 1561 M H CcneuHasbHLIX HCCJENOBAaHWH ObIA MOJIyYeHbl MHOTOYHC-
JleHHble JaHHBIE, XapaKTepH3YIOLLHe 3TH MEeCTOPOXK/EHHs C pPa3HbX TOYEK 3pe-
HHSI, B TOM YHCJE H C reoJIOrHYeCKOM.

CoctaB napo-XHAKHX BblAeJIeHHHA TpencraBsieH B Tabu. | no cpeanum
HRaHHEIM, onyGauxoBanHniM B 1936 m 1951 rr.

Ta6auuma "1

1936 r. 1951 r.
B 1 kr napo- | B { M® HeckoH-
B 1 xr napo-wuakoro WKHAKOTO Be- |neHCHPOBAHHLIX
BewecTsa mecTsa rasoe
BT BT (p a)
H,O (nap) | 945,87 955,52 —
CO, 51,85 |  42.65 942,20
CH, 0,34 0.19 9,40
H, 0,05 ! 17,90
H.S 0.86 0,88 25,00
N, 0,42 0,16 5,30
HsBOs 0,50 0,30 —_
NH, 0,10 0,30 —
He, Ar, Ne [ 41 cMm? 1 cwmd 25 cm?

KpoMe mapoB BOAHI, YTVIEKHCJIOTO ra3a M FOPIOYHX ras3oB, cjeayer obpa-
THTb BHHMaHMWe Ha NPHCYTCTBHe GOPHON KHUCJOTH M aMMHaKa, colepKaHHe KO-
TOpBIX B OTAE/NbHEIX MecTaX TOCKAHCKHX MECTOPOXKAEHH NpHBEAEHO B Ta6J. 2.

Ta6bnunma 2

H,BO, NH,
MecTopoxaenue

B KOHAEHCHPOBAHHOM BoOge
Jlapaepesro . . . .| 0,4—0,15 0,6—0,15
KacrenpwyoBo . . . .| 0,7—0,15 0,7—0,35
MouTepoTonno . . . 0,44 0,07—0,05
Ceppannano . . . .| 0,4—0,3 0,13—0,10
Cacco . ......|0,43—0,14 | 0,13—0,08
Tpasane . . . . . .| 0,2—0,1 0,2—0,04
Jaro. ... ... .| 0,6-0,15 0,2—0,05
Jlaroun Poccn . . .| 0,58—0,29 | 0,13—0,07

lN'eosmoruueckoe cTpoeHHe

Tockanckue 60poHOCHBIE Napo-rHApocoibdaTepManbHuie MECTOPOXKACHHS
pacroyioKeHsl B XOJMHCTOH MECTHOCTH Ha I0ro-3anafiHblX OTporax AmNeHHHH-
cKoro xpe6Ta ¢ BbicOTaMH MectopoxieHHi#i 200—515 M Hanm ypoBHeM Mops.

OcHoBaHHe paiioHa CJI0XEHO aBTOXTOHHBIMH OGPa30BaHUAMH, COCTOSLUHMH
H3 TIEPMCKHMX KBApUHTOB H AHI€HHTOB H Me3030#CKO-OJIHIOUEHOBOH OCcanoy-
Hoii cepuu. IlocaenHsiss COCTOHT H3 BePXHETPHACOBHIX AHTHADHTOB, Yepeayio-
IHXCA C JOJOMHTAMH H JOJOMHTOBBIMM H3BECTHSIKAMH, MepexoasiUnMH
MEeCTaMH B KaBepPHO3Hble H3BeCTHAKH. Ha HHX Haseraior JeflacoBhle H3BecT-
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HJKH, a TaK>XXe BEPXHCIODPCKHE H HHIXXHEMEJIOBbIC OTJ/IO2KCHHA IOHACNOPHTOB,
3aTeM MeJIOBbIE H 30IIEHO-OJINTOLEHOBble MHOTrOLBETHHIE CJlaHUbI, H3peaKa
HYMMYJIUTOBBIE H3BECTHSIKH, B CBOIO OuYepeAb MOKPLITHIE OJHTOUCHOBLIMH IeEc-
YaHHKAMH H TJIMHHCTBIMHU CJaHIamu.

Ha aBToxTOHHBIX 06pa3OBaHHHX 3aJjieralor aJJIOXTOHHBIE qemyﬁqa'rble
TJIHHBI, KOTOpbleé B HEKOTOPLIX MeCTaxX IOKPbLIBAIOTCA HOBOABTOXTOHHLIMW OT-
JIOXKEHHUAMHU: KOHIVIOMepaTaMHy, IVIHHAMH, MeCKaMH H MepreJsiMH cpeiHero H

BEeDXHEro MHOILeHA, IVIMHAMH H KOHIVIOMEpPAaTaMH IIHOLEHA H YeTBEPTHUHBLIMM
TOPORaMH.

S e o S 2 .
cosof]G—— A 3
< T eses m—:ggz—"— 6‘\
" ® =
//:’ﬁ& ﬁg—_ AAHY b1
QG OOOQL._LADQDJ/ S
= === §
-— %‘/ Nepmecnue
[ — —] obpasolanus .
f q
AL

¢ur. 1. Cxematuveckuft paspes ¢ 103 na CB tepputopuu TockaHCKOr0 napo-raapocoibs

- ¢daTepMaabHOrO MeCTOpPOXAEHHA, AeMOHCTPHpoBaslukiicA B Jlapaepeano BO Bpems noce-

lleHHs 3STHX MecTopoxaenuii ncaeratamu X reHepaabEOM accambacn MexayHnapoaHoro
reoie3u9eckoro H reodusuyeckoro coisa

ST o6pa3oBaHust PasOUTLHI PasjoOMaMK [0 ABYM HanpaBJIeHHAM: C CeBepo-
3anaja Ha IOro-BOCTOK, T. €. NapaJjjiefbHO IJIaBHOH TEKTOHHYeCKOH JIHHHH
AneHHHHCKHX ToOp, K C I0ro-3amnaja Ha CeBepO-BOCTOK, IIOYTH IephneHAHKYJsap-
HO mepBoMy (cur. 1).

Pajion ToCKaHCKHX MeCTODOXAEHHMH pa36UT STHMH PpasjoMaMH Ha DAA
OOJbIIMX H MaJbIX MVIBG, CJIOXKEHHBIX aBTOXTOHHBIMH Me3030/CKMMH W Najieo-
3oiickuMH 06pa3oBaHHAMH. OHH MOXOASAT HA BbITAHYTHE BAOJb ANEHHHHCKOTO
MOJyOCTPOBA [VbIGbl — «OCTPOBA®, HAXOMASLIHECS CPERN aJJOXTOHHOTO MOKpPO-
B3, COCTOSLUEro, KaK y»Ke YNOMHHAJNIOCh, H3 dewryfuatbix raud. Ilociepnue
BKJ/IIO4YAlOT WK OXBAaTHIBAIOT B HEKOTOPLIX MeCTaX «3K30THUECKHe» TJIbiObl H3-
BECTHfKa, NecuaHHKa ¥ OGHOJHUTOBBIX NMOPOA, 06pa3oBaBUINXCA B pa3Hble 300-
XH OT BEPXHOH IOpbl, HH}KHEro Mejla O OJIMroleHa H NepeMelieHHbIX BCJIeACT-
BHe GOJIbLIMX OpPOreHHYeCKHX AUCJOKaluil BO BpeMs GopMUPOBaHHS ANeHHHH-
CKHX TOp.

OporennyeckHe MABHXKEHHS, BLI3BAaBIUME pPacKoJn B paiioHe ToOCKaHCKHX
MeCTOpOXKJeHHH, UMeloT pa3Hblii Bo3pacT. OfHH cuHTaloTcA 6osiee ApPEBHHMHY,
a ApyrHe, ecJH He COBDeMEHHHIMH, TO BO BCAKOM Cly4ae BepXHETPETHYHLIMH
H YeTBEPTHUHBIMH, )

IMonytHo oTMeTHM crpaturpaduueckHe rOpH3OHTH, HawGosiee NPOLYKTHB-
‘HHle Ha nap W ropsiune Boasl (Taba. 3).

Kak BuaHo u3 Taba. 3, HauGesee NpONYKTHBHLIMH ABJSIIOTCA CaMble ApeB-
HHEe W3 NOKa H3BECTHbIX 3lleChb OTJIOXEHHI: NMepMCKHe, PeTCKHe H JiefiacoBble.

3HauHTeNIbHOE KOJHYECTBO NMPOAYKTHBHBIX CKBAXKHH HAXOAUTCS TAKXKe Cpe-
IH aJUIOXTOHHBIX YellyAuyaTbiX TIVIMH, KOTOpble HrpaloT poJib TIaBHLIM 00-
pasoM HenpoHHUaeMo# A8 napa Kposiu. Ho B HHX BrAOUEHB! 3HaUHTE/bHBIE
Macchl Apyrux 6oJiee IDeBHHX MOPOA M, B 4aCTHOCTH, KABEPHO3HLIX H3BECTHA-
®0B. B yacTH rIMH HaXOMHMTCA TaK Ha3biBaeMas BepPXHETPHACOBAs aAHTHAPHT-
Hasl 30Ha. KaBepHO3Hble H3BeCTHAKH M AHTHADHTHAs 30HA ABAAIOTCA TaKXKe
KOJUIEKTOpaMH — XPaHU/HILAMH napa. B GoJiee ApeBHHX NOpORAaX XpaHHJH-
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Ta6auuma 3

8 HIE 2
[=} =3 |33 ol
Crpaturpadu- % % ‘_-'=’y g & PR EEE“
YeckHe XapaxTep CKBaWHH Sl ot st 3 by Z| 8 3 g£=
FOPH3OHTH S ;‘ E § g £l e é s 2 g 85‘:
Sl =]sls|2]S]| S| 7] &2 = |52
Muouen [MponykTuBHEIE — | =] == 2|=|—=]—] 2| 1,07
Nyctote . . o o |—|=—|—=|—=]—|—] t|—|—]—]| 1| 1,72} 2
Hroro. . . |—|—|—|—|—]|—| 3|—|—]|—| 3} 1,22
Oinro-sougn, Hponyxmnﬂme 23] 1) 1| 2(—]|—]| 3|—|—|—] 30/16,04
Mes; demyifya- yerte . ..o o || q1|—{ 2| —|{—={ 1/—| 6|10,38| 5
Thie [AHHb Mroro. . .[25] 1| 1| 3]—| 2| 3|—| 1|—] 36/14,70
OJmrouen Npoaykrupnple |—|—| 2|—|—|—|—{—|—|—] 2| 1,07
(Mayurvo) | Iyctee . . . o |—[—] 4|—{—|—|—|—1—|—]| 1| 21,72] 2
Hroro. . | —|—| 3|—|—{—|—]|—|—]—| 3| 1,22
Men IMpoaykTHBHBIE — == === =—==— —| —
Aycte .« o « of—[—]—]—] 1|—=|~|—|—1—]| 1] 1,72] O
Hrtoro. . .j—{—|—|—]| 4|—|—|—]—|—1| 14} 0,41
Jleitac TMponyxTuBHbie | —|—|—|—]|14| 9| 6] 6| —(—| 32|17,
Nyctoie . . o o|—|—|—|—1 4| 4| 1| 1| 1|—| 11/18,98] 2,9¢
Hroro. . .|—|—|—]|—|15}43| 7} 7 — | 43(17,55
Per [TponyxTHBHKIE 121 3| 7| 5| 2| —|—]| S|~ 7| 41]22,45
Nyctole . . . .]—|—| 2} 2| 1|{—] 1| 2| 1] 2| 11}15,50] 4,66
Hroro. . . |12{ 3| 9| 7| 3|— 71 1] 9| 52/20,80
‘Hepub [TponyktuBHne 32| 2[43| 1| —|—|—|—]|—]| 1] 79]42,20
Nyctoe . . . .| 4]—]14] 3|—|—|—]| t|—]| 7| 29]50,00] 2,73
HUroro. . . |36} 2|57 4|—|—|—~]| 1|—| 8[108|44,00
Bcero . .|73| 6(70|14|19(15]|14|15| 317 (246

IIaMH ABJAAIOTCA GoJiee MOJIOJBlE OTKPBLITHle TpPELUHHbl, CeKyluHe MepMCKHe
KBAPUHUTH], PETCKHE U3BECTHAKH U TJIMHHCTble cjaaHinnl. OGHApYyXeHO MHOro
Hapa H BIOJMb COPOCOB B TpeLIHHAX JelacOBBIX H3BecTHAKOB. Kpomé Ttoro,
nap 6bu1 oOHaApyXKeH B JeHacoBbiX AUACIIOPHTAX H B OJHIOLEHOBOM MeCHYaHUKe
(Mauwuruo).

B annoxToHHBIX 06pa30BaHHAX NMap HAXOAAT H B GOJIBIINX KAMEHHBIX «IK-
30THYECKHX» TIJIbl6axX, OTOPBAHHBIX OT GoJsiee APEBHUX ABTOXTOHHLIX MOPOX, M
JlaXke B HOBOABTOXTOHe, HECMOTPS Ha TO, UTO MOPOJH!, CJarawolune 3Ty ¢Hop-
MalHio, BeCbMa MPOHUIAeMBbl AJS Mapa; TeM He McHee ObliH CJydaW HaxXoxX-
JleHHs1 er0 B MUOIIeHOBO-ILTHOUIEHOBLIX 6a3aJbHEIX KOHIVIOMepaTax.

Tlap u nap ¢ nepenpetoit Bomoit KOHUEHTPHPYIOTCA B pacCeyeHHHIX TpellH-
HaMH [J1aCTax, 4acTo Ha KOHTAKTax MeXAy Pa3HbIMH (pOpMAIHAMH, H B CAMHX,
TaKKe pacceuyeHHbIX TpellMHaMH, naacraXx. Ilpw atom «rap noaHumaercs,—
Kaxk nHuer IleHTa,— Mo HedaBHHM MOJIOABIM pa3jioMaM, O6pa30BaBIUUMCA B
HelaBHHe reoJIOTHYecKHe 3710XH, H Nonajaer B IIPOCTPAHCTBA, HAXOAsLLNECS B
HacToslllee BPEMs B HECXKATOM CocTossHHH», Takum o6pa3oM, MEeCTOPOXKAEHHS,
TOYHee, MeCTa BO3HHKHOBEHHS TOPAYMX Mapa M BOAHL, He CBA3aHBI HH C YNOMS-
HYTbIMH NOPOAAMH, HH C YIOMSIHYTHIMH (OpMauHsIMH.

MoXHO JIHIIb YCTAHOBHUTHL CBfA3b MECT BBIXOACB cOhhHOHM (ecTecTBeHHBIX
N HCKYCCTBEHHbIX CKBa)KHH) C ONpefe/lcHHHIMH TEKTOHMUeCKHMH HapylIeHHs-
MH, HO 3Ta CBfA3b He reHeTHYecKasi, a CBA3b MyTell UHPKY.iALUHH, NyTeld ABHXKe-
HHSA U NOAbEeMAa NPUPOAHOrO Napa K NOBEPXHOCTH 3eMJIH, CONpAXKeHHad ¢ onpe-
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XapakTepHCTHKA Mapa MeCTOPOXJAEHHH

He6ur. Uz 246 ckpaxun auwb 186 najau ropsaumii nap. I'ny6una napo-
colepxKalHux ckBaxkui taxkoBa: or 200 go 300 M — Gosblle ueTBEpPTH M OT
100 no 300 M okoso nosoBHHb (48,8%). HamGosee mpoayKTHBHEI CKBaXKH-
Hbl ray6uHoil 400—500 M. Ha 3Tux ray6uHax 6bLIO 3aJI0KEeHO 32 CKBaXKHHHI,
H3 KOTODBIX TOJbKO [Be OKa3aJHCb NyCThIMH. MakcuMaJgbHbi AeGHT mapa
B OTHEe/JbHBIX MOLUHBIX CKBaXXMHax paBHsaJjcd B 1904—1907 rr. 13 T B yac,
B 1928 r.—63, B 1931 r.—200 u B 1953—1954 rr.—300 T B uac.

I1pono/KUTEILHOCTD NAPOBLIACJEHHA M3 CKBaXKHH XapakTepusyeTcs HaH-
HeIMH ¢ 1926 nmo 1953 r.: u3 186 nepBoHaYaJbHO MPOAYKTHBHBIX CKBAaXKHUH IIe-
pecraj BblesaTbcsi map B 33 cJayyasix, 4To cocTamJjser okolo 18% or Bcex
NapOBBIAENAIOMUX CKBaXHH TOCKAHCKHX MeCTOPOXKIeHHH.

IlpencraBieHne O MOCTeNeHHOM H3MeHeHHH JeGHTa BO BPeMEHH JlaeT OflHa
H3 MOIHBIX CKBaXXHH, PACNONOXKEHHAs HA CHJIbHO 3KCIJIyaTHPYEMOM IOJe, Fae
C Ka)K[bIM NOJOM 3HAYHTENbHO YBeJHYHBAeTCS KOJHYECTBO CKBaXKHH. [le6GHT
3TOH cKBaXHHH ¢ 160 T B yac B 1937 r. mOCTENeHHO yMeHbIUAJCs W AOLIe]
B 1943 r. o 73 u B 1954 1. 1o 27 T B uac, T. €. 3a 17 jer akcnayaTauuu aebHT
napa yMeHbIUHJCH TMOUYTH B 6 pa3. Tem He MeHee CyMMapHbIfi AeGHT TPYyNMH
CKBaXXHH, PAacCHOJOMXKeHHbIX BOJIHBH 3TOH NMepBOHAYaJbHO MOIUHOH CKBAaXKHHBI,
HECKOJIbKO KoJe6JsAch, CHIbHO poc: oT 160 T B wac B 1937 r. po 1114 T B uac
B 1943 r., 3aTeM HeckoJIbKO yMeHblIHJCa — 10 850 T B yac; B 1948 r. oH
CHOBA CTaJi yBeJduuBaTbCa H gourea go 2000 T B yac B 1953 u 1954 rr. On-
HaKo, MIOYTH KaK MPaBW/IO, caMblil 60JblIoN ASOUT HAOJ/MI0NAeTCs] B HavyaJbHOU
CTaguH BhIIEJEHHH Mapa H3 CKBaXXHHbI, a 3aTeM OH ObLICTPO YMeHblLIaeTcs.
OO6blyHO npH HavaJbHOM Ae6HTe B 300—200 T B bac, yepe3 HECKOJbKO He-
AeJb TOCTyIJIeHHe TNapa nagaer no 250-—160 T BYuac, HO B jAa/ibHeiiiueM
yMeHblleHne JAeOHTa HAET 3HAUHTENbHO Me[JIeHHee,

TTpon3BOAUTENLHOCTD CKBAaXKHH C HeGOJbIIHM HavyaJbHbIM HeOHTOM, pac-
NIOJIOKEHHBIX HAa TEPPUTOPHH 1260 3KCIIYyaTHPYEMOTO MOJIsA, MaJIo H3MeHseT-
ca. Tak, B ogHoM cayyae neGHT CKBaXKHMHBI paBHsIcs B 1940 r. 27,4 T B uac
H, MOCTeNMEeHHO yMeHbllafch, MoHusuaca B 1953 r, 1o 24,9 T B wac, a B JApy-
roM — ¢ 23 ymenbmmiaca a0 21,3 T B vac B 1953 r. Kak BHOuM, yMeHblleHHe
B 0o6enx cKpaxcuHax HeGosbmmoe. OOMHI Ae6UT Napo-THAPOTEPMAJIbHBIX Me-
CTOPOXJAEHHH MMOKa YyBEJHUHBAETCH, AOCTHras B nocaeaHde roaw 3000 T
B yac.

Kpome Toro, crenyet yuects, yro 909% xoanyecTBa nmapa AAloOT ABAa MeCTO-
pOXIeHns1, pacronoKeHHble BOau3n Jlapaepeano n KacrenbHyoBo, 3aHHMAI0O-
ILHX TPOCTPAHCTBO TOMbKO B 4 kM2, CregoBaTeJbHO, Ha OCTaJbHHE MeCTo-
poxJenus mpuxomurtcs Bcero 109 pebura.

JlaBieHHe H CKOPOCTbL BHIXOLA CTPYH H3 CKBaXHH

Jlap/ieHue mapa B OTKPBITBIX CKBaMHHaX TOCKAHCKHX MECTOPOXKAECHHI B
1904—1907 rr. paBHsiioch ot 1 mo 2,6 atm., B 1928 r.— 3,6, B 1931 r.— 3,5,
B 1938 r.— ot 2 1o 6 u B 1953—1954 rr. ot 3 no 6 aTm.

JlaBneHHst B 3aKDHITBIX CKBa)XMHax GoJsiee 3HauuTesbHbl. B 1904— -
1907 rr. — ot 2 10 9,5 atm., B 1928 r. or 4 10 14 u B 1938 . or 11 10 17 aT™m.

CKOpOCTb BBLICNEHHST Tapa WIH Mapo-XKHUAKHX CTPYd cocraBaser ot 125 mo
470 wm/cexk. .

Temnepartypa. MakcumalbHele TeMIepaTypel B TNPHPORHHIX cod-
¢uonn B 1817—1827 rr. nmocruraau 150—185° B 1897 r. HaxomHMHCh Ha
ypoBHe 175°% B 1904—1907 rr. —or 120 mo 190°. 3a mocnexnee 25-meTne
MaKCHMAaJIbHbie TeMIIepaTyphl B CKBAaXXHHAX, HECKOJNbKO K0je6sich, B obLIeM
yBenuuuBaJuch U ¢ 158° B 1927 r. monutn o 241° 8 1953 r.

MakcumasbHble TeMmepaTypul mapa 239—241° wabmionannch B CKBaXKH-
Hax riay6unoit 200—300 m u 400—600 M. B ckBaxunax ray6unoli 0—100 m
TeMneparypa paBHsJack 136°, a B Gosiee riyGoxkux — 1000—1100 M — makcH-
MaJipHast Temnepatypa Aocturana 141° m 1500—1600 M —174°. Takum o6-
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pasoM, B CKBaXXKUHax rny6xe 1000 M, MakcuManbHas Temrepatypa NOHMXaeT-
ca. MNpuvymnHa TaKoro NOHMKEHWUSA MOKa He AcHa. BO3MOXHO, UTO Ha 3aTUX rny6um-
HaX CKBaXXMHbl YAANsOTCA OT NyTei ABUKEHWA ropsuMx napa v Bogbl. Tem-
nepaTypa napa wuav napo-XWAKOCTU B OAHUX Cy4yasx C YMeHblUeHWeM febuta
YMEHbLUAeTCA Ha HECKO/IbKO [EeCATKOB rpafycos, a B ApYrux — BHavase yBe-
NNYNBAETCH, a 3aTeM YMeHbLUaeTCA.

[Mpn conoctaBneHN MakCUMasbHbIX TeMMepaTyp B CKBaXKWHAX MO WX rny-
6VHe NO OTHOLUEHWIO K YPOBHIO Mops (Tabn. 4) BWAHO, YTO B MECTOPOXAEHWUU
Nappaepenno Hanbosnbllas MakCMManbHas TemnepaTtypa, paBHas 241°, HaxoguT-
ca Ha rnyomHe 0—100 M HwXXe YpPOBHA MOpSs, a HavMeHbLuas (MakcMManbHas

! "O#S

Temnepatypa—174° —Ha rny6uHe 1000—1100 M HwKe ypoBHSA mops. B Ce-
KOM0 Hambonblias TemnepaTtypa B 236° HaXoAUTCS Ha TOW >Ke rnyGuHe, 4TO W
B Nlapgepenno, T. e. 0—100 M HmKe ypoBHsA Mops. B KacTesbHyoBO Hamb60b-
Wasa MakcMmanbHasa TemnepaTypa B 222° oTMeyeHa Ha BbicoTe 100—200
Haf ypoBHeM Mmops. Ha atom e ypoBHe B CeppaulaHOo MakcumasibHas Tem-
nepatypa paeHsetca 185°. B Cacco M MOHTEpOTOHA4O Hambonbluve Temmnepa-
Typbl HabnwogaloTcs Ha ele 6ofee BbICOKMX OTMeTKax: B Cacco Ha BbICOTe
200—300 m — po 208°, a B MoHTepoToHAO 193° Ha BbicoTe 300—400 M Hag
ypoBHeM Mops; B Jlaro 158° Ha rny6uHe 0—100 M HvKe YpoBHA Mops. B me-
CTOpPOXAeHMAX JlaroHn Poccu Haubonbluve Temnepatypbl 142° HabnogaroTcs
Ha oTMeTkax 0—100 M Bbllle YpPOBHA MOpsA W B TpaBane Ha TOW Xe Bbl-
cote 185°

Ecnn otbpocuTb JaHHble no MecTopoxieHuam CeppauuaHo v flaro, Tak
KaK OHW MWMeIOT TO/IbKO MO OAHOMY ONpeeneHui0 Temrneparyp, TO BO BCeX
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Mpumeyanue. Crenyer OTMETHTB, YTO NPH COMOCTABJEHHH NAHHBIX, TPHBENEHHHIX B paboTe P.

Menta (1954) B Taba. 11

H 12 MaKcHMaNbHHIX TeM-

nepatyp no rayGHHaM CKBaXHH H NO OTHOLUEHHIO K YPOBHIO MOPS, B HEKOTOPbIX CJydadX HaGnionaeTcs HEKOTOPOe HECOOTBETCTBHE MEMAY TeMnepary-
pamMu ¥ ray6uRaMH.
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TakoBbl AAHHBIE O NIPOMBIIIEHHOM 3HauYeHHH TOCKaHCKHX Mapo-THAPOCOJb-
(aTepMasbHEX MECTOPOXIEHHH, roBOpsllHe O HMX SHAUMTEJbHOM Macumrale
H 60J/IbIIOM 3HAYEHHH JJIsi SKOHOMHKH Hrtanuu.

O reHe3Hnce nmapa

O npoucxoxaeHun napa B TockaHCKOM GOPOHOCHOM MeCTOPOXIEHHH GHIJIH
BRICKa3aHHl pa3iuuHule MHeHus. OnHa rpynna ucciefoBareneil NpUIepXuBaer-
A B3MVIZA O €r0 MarMaTHYeCKOM MNPOHCXOXKAEHHH, Jpyras — CBA3blBaeT re-
HE3HC mmapa 3TOTO MEeCTOPOXKJEeHWs ¢ TellJIOBOH SHeprueil MPOLUIBIX TeoJIoTH-
4yecKHX BpeMeH M, HaKOHell, TPETbsl — IPHIHCEHIBAGT 3TOMY Napy cMelllaHHOe
NPOUCXOXKAEHHE, '

MarMmaTtHueckoe NMpoUcXoxkaeHne napa npusuaBasud b. Jlorru, . Cakko u
ApYyrHe; Mo HX MHeHHIO, (IOHAHN TOCKAaHCKOrO MecTOPOXKIEHHS IOBEHHJIbHHIE
¥ BRIIEJISIIOTCA U3 MPAHUTHOrO Marmatuyeckoro 6accefina, KpOBJsi KOTOPCTo 3a-
Jeraer Ha ry6uHe 2—6 KM.

I1. dxouopu-Koumu (5) cuwras, 4yTo MarMaTrHuecKasi Macca HAaXOLHUTCH
B mHeBMaTosuToBOf craaud, a ®. Mnmoauro (6) npuaepxkuBaeTcs MHEHHS,
yT0 coPHOHH ABASIOTCA NPOLYKTOM BhINeJNEHHs IJYTOHOB, PAaCHOJIOXeHHHX
noJ TOCKaHCKHM MeCTOPOXIEHHeM H HaxOJsIIHXCS B INerMaTHTO-THSEMAaTo-
JIHTHUECKOH CTafuA,

A. PurT™MaHH OGBACHAN MOSIBJIEHHE IOBEHHJbHHIX IapOB H Fa30oB BHayaJe
TEeM, 4TO IPAHHTHAs Marma B odyare MpolLIa CTAAMIO MAKCHMAaJbHOTO BHYTPEH-
Hero JAaBJIeHUS M YyXKe NOTepsija CHOCOGHOCTh NMPOPbLIBATLCSA H H3BEPraTbCs.
Tlo3:ke OH cBsizan NposiBJieHHe NMAPOB TOCKAHCKOTO MECTOPOXAEHHS ¢ CyILe-
CTBOBaHHeM B 3eMHOH KOpe «IPaHHMTHEIX NepenaBJeHHHX MJIyTOHOB».

Jpyras rpynna ncciienoBaTtesiell CUHTaeT, YTO NPOHCXOXKAEHHe mapa o6d-
3aHO TENJIOBOH 3HepruH, HaKCiluBIUeiics B MpPOLUJIBIE reoslOrHYeckHe EpeMeHa
B BoJle, HaxoAslelics B INyGHMHAX 3eMHOft KODHI, B 4aCTHOCTH, 32 CHeT mporpe-
BAaHUf yXKe OTBEpIEBLINMH, HO ellle TOPAYHMH HHTPY3UBHBIMH MarMaTHYeCKH-
MU TeJJaMH HaJIeralolliuX Ha HHUX TOPOA.

I'. Pekxk (14) mosaran, yro MarMaTu4eckde napht H rassl HarpeBaloT NoOA-
3eMHBIe BOJEBI, KOTOPhIE IOTJIOUIAIOT HX TEMJIO H TAKHM 06pa3oM B 3HAUWTEJIb-
HOH CTemeHy NMPHOCTAaHABAHBAIOT AU (OY3HOHHYI) MOTEPIO 3TOrO TEIlIa B aTMO-
¢pepy. Takoe MHeHHE MOXKHO y3Ke CUMTATb THIIOTE30H O CMEIIAHHOM MPOHCXO-
MAEHHUH.

Ilpu cymecTByiomeM PacXOXIEHHH BO MHEHHSX, IOXKaJyid, MOXHO NpH-
3HaTh, YyTO mpeobiafarollee UYUCIO HCCAefoBaTeseil CBA3LIBAeT NMPOHCXOXKAe-
HHe Mapa ¢ KPHCTAJJIH3YIOMIHM TI'DAHHTOUMHBIM ILTYTOHOM, HAXOAAIIMMCS B
HacTosllee BpeMs, N0 MHeHHI0 ofHux (. MnnoanTo), B merMaTuTO-1IHEBMATO-
JMUTHYECKOl CTafud, IO MHEHHIO Apyrux, otyactu I1. JIxoHopu-KoHTH, B mHeB-
MaTOJIUTO-THAPOTEPMANIBHON CTRAMH Ha OTHOCHTENbHO HeGO/bIIOH riy6uHe B
3eMHOH Kope.

B nosnb3y Takoro MHeHHS rOBOPSIT cjenyroline PaKTh M COOGpaXKeHHs,

1. Hannuyse B HeZajleKOM OKpYyKeHHM JlapAepessio TPaHHTHBIX MacCHBOB
WJIH BBIXOJOB KHCIBIX 3(pdy3HBOB.

2. NoBHleHHOe conepxkaHue Oopa B mapax H Bojax B paiioHe Jlapne-
peJuo.

3. TloBhillleHHast pagHOAKTHBHOCTD.

4. BorarctBo Jeryuumu coenuHeHusMu (B uactHoctH H,O) rpanutHO#
MarMel.

5. IoBbllIeHHe MaKCHMAJBbHOM TeMIepaTypbl B CKBaXXMHAX, HECMOTPsi Ha
BCE YBeJIHUMBAIOUIYIOCS 3KCIVIyaTalHio mapa.

Cunrtaltor, 4t0 NofoGHbIe MEeCTOPOXKAEHUs [lapa BO3HHKAIOT B TOM CJyuae,
ecly JaBJeHHe BBIAE/SIOUINXCS H3 MarMel rasoB (cpeld KOTOpHIX mpeob.Jia-
JaloT CBEPXHArpeTble BOAsIHble NMapbl) He MOXKeT MPOOUTb WJIH HAWTH BHIXOH
Ha 3eMHYIO TIOBEPXHOCTb B CHJY CONMPOTHUBJEHHS KDOBJH H3 TOPHBIX TNOPOL,
HO NPH 3TOM Naphl MOTYT CKOIJIATBCH B HPOHHIAeMBbIX 06pa30BaHHUSX, NOKpPHI-
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THIX MaJIONPOHHIAEMBIMH HJIH COBCEM HENpPOHHLAEMHIMH TOPHHIMH TIOPOLAaMH.

B nponHnaembix nopomax Moryt o6pasoBaTbCsl XpaHHJHLIA mapa ¢ GoJjiee
HJIH MeHee yCTOHUYHBOM TeMmepaTypoii u jaabieHHeM. Takue mapbl WMpPKYJIH-
PYIOT B FOPHEIX MOPOAaXx A0 TeX NOp, MOKa He HafiAyT MO pasioMaM, CABHTaM
H BoOOllle TpemHHAM GoJiee HJIH MeHee CJIy4alHbIX BHIXOJOB Ha NMOBEPXHOCTb.
B HeKOTOpHIX cjiyyasix TOT NMPOLECC MOXKET OKOHUHThbCA NoTepeil coGCTBEH-
HOTO 3HEepPreTHYeCKOro MOTEeHLHaJa 3a CYeT OTAAYH Tella OKPYKaIOI{HM rop-
HBIM TIOpOJaM.
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dur. 5. CxemaTHdeckoe NpeAcTaBjieHHe NapooGpasoBaHHA
B Jlapaepeano (no Pekky)

I. Pekk (14) 20 ner nasan npencrasJisii ceGe reHesHC H MeXaHH3M JIBH-
JKEeHHs mapa ciaenyiomuM o6pasoM. [asbl M mapel MOAHHMAIOTCS OT BEpIIHHEL
Marmartidyeckoro GacceifiHa, Bbllle OHH MPOXOAAT B 30HY COBMECTHOro MOCTO-
SIHHOrO NPHCYTCTBHSl Napa M TPYHTOBBIX BOX (B TPAaKTOBKe 3TOH THIOTE3bl
®. TleHTOM 5TO He 30HA PYHTOBHIX BOX M Napa, a 30HA HAXOXIEHHS MOCTO-
SIHHBIX MacC BOIBI W Mapa), a 3aTeM HaBepX, B 30HY 'PYHTOBLIX BOL. '

BsaumoneiictBue, mo npeacrasieHuo [. Pekka, Macc MOA3eMHBIX BOABL H
NapoB, ABJSIOMIMXCA PETyNATOPOM IPHTOKA NMApoB M3 [VIYOHH M HX BEIXOJa HA
MOBEPXHOCTh, NOKa3aHo Ha cxeMe (¢ur. 5).

Taxum o6pasom, no Pekky, MecTOpoxaeHHe TOCKAHCKOTO mapa MMeeT Ija-
cTOBHI xapakrep. B sTux mnacroo6pasHbIXx XpaHUJHMIIAX, C OLHOH CrOPOHH,
KOHJIEHCHPYIOTCS MOJHMMAIOLIHeCs Naphl BOJKl M CIOAA e CHOYyCKaloTcd TPyH-
TOBbI€ BOAbL, C APYroil CTOPOHBI, Taphl HATPEBAIOT NOC/AENHHE, IPEBPAILAIOT HX
B Nnapel H TaKUM 06pa3oM NoJyuaercsl CMeCh ra3oB, BOAHAS 4acTb KOTODHIX Ha-
XOAHNTCSl B NapooGPa3HOM HJIM MapO-XKHIKOM COCTOSIHHH.

B Hacrosililee BpeMs, KaK MOXHO CYIHTb IO TeOJIOTHYECKOMY paspesy
(cMm. ¢ur. 1), TockaHcKoe MecTopoKIeHHe mapa MPeCTaBJsETCA HECKOJIbKO
unave. ITapel u raspl, nogHMMasch U3 TIyOGHH MO TpellWHaM, KOHLEHTPHPY-
I0TCS1 BHYTPH ¥ BAOJIb HHX B OCOGBIX XPAHHJHLIAX, KAKOBLIE, HANpHMeED, HAXO-
AATCA B aHTHAPHTOBOH 30HE C KaBepDHO3HbIMH H3BECTHSIKAMM H B Ipyrux o6pa-
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soBanusax. Takum o6pasoM, TockaHCKOe MeCTOPOXKIEHHE MOXHO OTHeCTH K
TPELIHHHOMY HJIH TPELIHHHO-KaMepHOMY THIY.

Bce npeasioxeHHble THNOTE3bl B OTHOLIEHHH reHe3nca TockaHCKHX mapo-
ruapocoabdatepmanbubix Mectopoxienuii ®. Ilenta (13) ceen B cIIeALyto-
uyio Tab/uily, NpUAepKUBasACs cxeMbl Jaau:

Ta6auuma 5

1. Mpambie (T. e. IOBEHUIbHDIE)

1. Jleryune MarMaTHYecKHE
2. Bospoxnennnie

I. DK30oreHHble BOIbLI, HarperTbie
BCNI€NCTBHE CONMPHKOCHOBEHHS C
reoJIorHYeCKHMH TeaaMu ¢ 60-

1. lNpakTHyeckn cTosuve
2. MeanesHo asmwylimecd ¢ Jo-
KaabHOH MHPUALTPaUKE

3. MeaneHHO gBWXKYlULHECR, HO C
HHQU.IbTpauHed (1104 AaBJEHHEM)
Ha JafjeKHe PacCTOAHUA

Jiee BblcOKOH TeMmepaTypoii

III. Boma cMemaHHOTO NPOHC-
XOWAeHHd (3K30reHHble BOLbI,
B KOTOpbX KOHIEHCHpYyeTCs
IOBEeHH/IbHLIA nap)

Jlns Toro yto6H YHOCTOBEPHTHCA B TOM, Kakas H3 THIOTE3 HAaXOOHTCS B
60JIbllIeM COOTBETCTBHH C re0JIOrHYecKHMH H reodM3HYecKMMH NAHHBIMH H, Ta-
KHM o6pasoM, sisasercs GoJiee npHeMaemMol, HeoGXOAHMO 3HAThb 3HAUATENBHO
foJbille, yeM OO CHX NMOpP M3BECTHO, OCOGEHHO, KaK MUIIYT MTaJbsAHIB, «B OT-
HOLIGHHH XaPaKTePHCTHK YHUCTHIX SHAOTEHHBIX IOBEHHJBHBIX JeTyuuxs. Jlas
peilleHuss Bonpoca 06 HMX HpPOHMCXOXIeHHW, KaK oTMmeuaer P. Tledrta, «uucio
HeH3BeCTHBIX BCe elle AaJieKO MPEeBOCXOAHT YUCJ/AO H3BeCTHBIX AaHHBIX, O6beK-
THBHO NPH3HAHHHIX CpelH HeH3BeCTHBIX».

TakoBo mosokeHHe Aes B OTHOIIEHHM MO3HaHUS TOCKaHCKOrO MecTOpPOXKe-
HHf NOA3EMHEIX IOPSIYUX Napa U BOABI TPEIIMHHO-KaAMEPHOTO THMA.

IMapo-ruapocoasdarepmaibipie MecTOpoKAeHHS Ha PaerpedcKHx noasx
u 0. Hckus f

®userpefickHe moJisl, pacnoJiokeHHble K 3anany or r. Heamoss Bmosb Ge-
pera Mops, 3aHUMAOT NJowaab okoao 150 kM2 3pxech, HauHHas € MJHOLEHA,
Obl1a CUJIBHO pa3BHTa BYJKAHHUECKas JesiTe/bHOCTb, CJeJbl KOTOpOi, B BHAE
HeGOJIbILNX BYJKAHOB, pa3pyllleHHBIX H MOJYypaspyWeHHbIX Kajblep M KpaTe-
POB, COXpPaHWIHCb A0 HAcTosllero BpeMeHH. Ha 3Toil TeppuTOpHUHM HacCUHUTHI-
BalOT OKOJO 27 KpaTepoB, W3 HUX 19 B 3ananHoi 4acTu.

Hsyuenue napo-ruapocosbpaTepMasbHbIX MeCcTOpPOXAeHUl Ha Paerpeii-
CKHX noJasix ¥ o. Mckus Hauanocs B 1939 r., u 1o 1954 r. tam 6ul10 npofypeHo
86 ckBaxcun riay6uHoit 10—1840 M. OaHako 00 cux MOA ony6AHKOBaHU CpaB-
HHTEJNbHO MaJ10 JaHHHIX [0 HX HCCJef0BaHHIO, MOITOMY NMPHBOAMMBIE HHXe Ma-
TepHaJIbi, KOTOphie MOXHO GbIO M3BJiedb H3 HMelolleiicsa B HallleM pacropsxe-
HHH JIHTepaTyphl, He AAlOT HCYepHLIBAIOLLHX CBeJAeHHH IO JaHHOMY BCMpOCY.

IMapo-ruapoconbdatepmel Daerpefickux nosel, a Ttakxke o. Hckus n
0. BysnbkaHo fBAI0TCS B CYIIHOCTH ()yMapoJiaMH M TOpPsTYHMH HCTOYHHKaMH,
HaXOJALIMMHCH Ha Pa3HOH CTaiHu JesTeJbHOCTH.

F'eomoruueckoe CTpoeHHe

I'eosorngeckue nceanegoBanus Paerpefickux mosell, crnenyanbHO MPOU3BE-
HDeHHble B CBAI3H C NMpo6/eMON HCMOJMb30BaHUA 3HAOrEHHBIX CHJ Tpymnoil mpe-
nogaBareneii Pumckoro n Heanoanranckoro yuusepcureros (Y. Bentpuraus,
J1. Bury, T1. Hukorepa # @®. ®Pasunu) nom pykoBOACTBOM HBIHELIHErO MpesH-
neHTa MexXayHapoXHO!H ByJKaHoJoruueckoil accouuanuy npod. A. Purrmanna,
NoKasaJu OueHb COXHOe CTPoeHHe paiioHa.

ByJakaHuueckasi AesiTe/bHOCTb Haudajach 3/eCb C BO3HHKHOBEHHMS OCHOB-
HOTO IO cOCTaBy 6OJBLIOrO CTpaToBYJKaHa ApxudJerpeo, AesTelbHOCTb KO-
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mep, oxkoJio Bynkana CoJbdartapa, CKBaXuHa, npouenmas yxe 1840 m, nger
BCe BpeM# MO BYJKaHHYeCKHM 00pa30BaHHSAM,

Takum o6pasoM, reosiornueckoe crpoenue ®dJerpefickux moJjeii OTIHYaeT-
¢l 4YacTOH CMeHoH ByJKaHHYeCKHX 06pa3oBaHHil B NOPH3OHTAJIbHOM H BepTH-
KaJbHOM HanpasJ/eHHsX, TPOUCHIeAIIHX U3 PA3/JHYHBIX BYJKAHUYECKHUX LEHTPOB
H, cJIefoBaTeJbHO, YAaCTHIMH H3MeHEeHHSMH NopoJ M (OpPM 3aJieraHusi B ropu-
30HTAJBHOM HamnpaBJeHHH. B BepTHKANbHOM HANpAaBJeHHH 4YepenyloTcs Jia-
BOBble M DasJIMYHBle NMHPOKJACTHUeCKHe 00pa30oBaHUsA, a TaKiKe CPABHHTE/bHO
peAKo H MOpCKHE OTJIOXKeHHs. DTH (OPMHUPOBAHMS pacCeUeHHl MNPSMOJHHef-
HBIMH H AYyrooGpasHbIMH cOpoCaMH M MPOHH3AHBl MHOIOYHCJIEHHBIMH XKHJIaMH
H JKepJOBUHAaMH — GBIBIIHMH BYJKaHHYECKHMH KaHaaaMmu, B pesynabrarte 06-
pas3oBaHusl cOPOCOB HeKOTOPHIe yyacTKH PJjerpeiickux noseil onyCTHU/INCh, B TO
BpeMs KaK JApyrue, HampHMep IJbiOa, HpeAcTaBJsiiollas HeHe ocTpoB Mckns
(nomanpio okoao 40 kM?), NOAHAKCE.

OcrpoB Hckus ¢ ByakaHoM Jnomeo, PacrojioXKeHHHEIM Ha 3TOM OCTPOBE U
H3BeprasileMcs B mocJenHHil pas B 1302 r., uMeeT Takoe e CJIOXKHOE BYJKaHO-
TeKTOHHYECKOe CTpoeHHe, KaK H QPuerpeifickue noJs. To/ma, ciaaramoinas sty
MEeCTHOCTb, NPOHH3aHa TPy600GpPa3HEIMH KaHAJaMH, KOJbLEBLIMH, Ayruo6pas-
HHIMH H NpSAMOJHHEHHBIMY padiiomamu. OHa c/l0XKeHa YacTO CMEHSIOMHMHCS
pPas/HYHBLIMH, [PEHMYIIECTBEHHO BYJIKAHHYECKHMH IOPOAAaMH, PaCIOJOXKeH-
HBIMH B Pa3HBIX HaNpaBJ/eHHAX, C.OTHOCHTEJNbHO HEGOJIbIINMH pa3MeDaMH IO
NPOCTHPAHHUIO, BKPECT NPOCTHPAHHSA H O MOIUIHOCTH.

Takoe cTpoenne MoXKeT AaTh BecbMa pa3JHyHbe MyTH AJS MoAbeMa dyMa-
POJILHBIX CTPYH M TMAPOTEPM, a HMEHHO TPEIIMHBl TEeKTOHHYeCKUe H BYJKaHO-
TEKTOHUYeCKHe, KaHaJbl C Pa3/JHYHEIMH MOPOJXAMH, U3BHJHCTble KaHaJbUHKU B
IVIBIOOBBIX JIABOBBEIX MOTOKaX H Apyrue. Takum o6pa3oM, NyTH XBHXKEHHS raso-
BBIX M THAPOTepMAJbHAWIX CTPYH B paifioHe BYJKAaHHYECKHX COOPYXKeHHH MOryT
ORITH MPOCTHIMH, HO Yallle OHH OYeHb WU3BHJIMCTH M CJOXHBL.

O npakTHUYeCcKOM HCHOJAb30BaHHUM ¢Juaerpelickux

HUCKHEBCKHX NAPOTHIADPOTEPMAJNbHEX MECTOPOXKAEHUH

IlepBas cragus uccienoBaHHsi 3THX MecropoxaeHnl (c 1939 mo 1943 r.)
He NOATBEPAN/IA BO3MOXHOCTH HCIIOJIb30BaHUS HX B GOJIBIUMX Macmitabax B
NpPOMBILIJIEHHOCTH, HO BO30OHOBHMBLIHecss B 1950—1951 rr. uccienoBanus, C
APOXOXAEHHEM TMpPH IOMOIIM DOTOPHOrO OypeHMsT TAYGOKHX CKBaXXMH JO
1840 m ua Puerpeiickux moaax u 1o 840 M Ha o. Mckus, nanu xopoline HJH,
BO BCSIKOM CJyuyae, OGHaAeXXHBAOLIYe Pe3y/bTaThl.

XapaxTepucTHKA Mapa M Mapo-XHUIAKHX CTpy#H
Oaerpeiickux noaei

Cocras. ITap u ropsiuas Boma us crpyit dyerpeiickux nojell HMeKOT CO-
craB, 6JH3KHil K coctaBy Mopckoii Boxgul (Mg, Ca, SO,, Cl). Kpome Toro, oHu
cogepxkar CO,, H,S, CHy u H,. e6uT ckBaXKuH NOKa ellle He PABHOMEpeH H
MakCHMaJIbHO JOCTHraeT no oAHol ckBaxkuHe 100 T B uac BOAH H napa.

BHauase BbloeseHust nmapa GbUIM NMPEPHIBUCTHIMH, a 3aTeM CKBAXKHHBI JIO-
CTHIVIH FOPDH30HTA C MOCTOSIHHHIM Ae6utoM. [Tpennosaraercs, 4To BcKope CKBa-
JKHHBL JOCTHFHYT 30HBI ¢ GOJIBIIMM KOJIMYeCTBOM napa. BecoBhle OTHOMIEHHSA
Boabl K mapy 7,0—1,24. OTHOCHTe/NBHO HABJEHHA H CKOPOCTH BEIXOJA CTPYH
napa JaHHLIX He HMeeTcs.

Temneparypa B ckBaXXHHaxX CHIbHO KOJeGNETCS — HAa NOBEPXHOCTH
seman 32—100° a B ray6une 75—300°. MaMeHeHns1 TeMmepaTtyp mapo-rHIpo:
cosibpaTepMasbHEIX CTPYH Ha NMOBEPXHOCTH U B IMyGHHAX YacTO PasjMyaioTcs
oueHb cuibHO. Tak, B OZHON M3 CKBaXKHH Ha TMOBEPXHOCTH TeMIlepaTypa pas-
Hssach 96°, a Ha ray6uHe 1207 M 233° B cocefiHed CKBa)KHHe, Paclo/IOXKeH-
HO# mpuMepHo B 1,5 KM oT nepBofi, Ha moBepxHoCTH 38°, a Ha ray6uHe 1600 M
BCero JUib okomao 170°,

B onnoit rpynme, rie Mexny KpalHMMHM CKBaXKMHAMH PAacCTOSIHHE paBHS-
JIOCh NpUMEPHO 1 KM, TeMIepaTyphl Ha nmoBepxHocTH Geliu 96, 82, 100, 100 n
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BpeMsi Kak psanoM — B pafione ComMa-BesyBust — HHTPY3Hsl 3acTpsi/ia NOXK
Me3030#CKHMH 00pa30BaHUSIMH),

HccaenoBakus 3THX MeCTOPOXKAEHHI BHISBHJHM, 4To: 1) cTpyd mapa H ro-
psYel BOAbI MPOXOASAT MPEHMYLIECTBEHHO MO BYJKAHHUECKHM 00pa30BaHUSAM H
B BeCbMad He3HAUMTeJbHO CTeNeHH MO MOPCKHM OTJIOMEHHSM; 2) map H rops-
gHe MUHepasu3oBaHHble (6oJee MJIH MeHee COJieHble) BOAbI BCTPEYaloTCs Ha
pas/iMuHbLIX FOPH30HTAX; 3) HX TeMIepaTtyphi pasnuynbie — Ao 200°, a B HeKo-
TOPHLIX CKBaXXHHAX H Bhlllle.

®ur. 10. CxeMb reosoro-TEKTORHYECKOTO CTPOSHHSA PA3/HYHbIX THIOB Napo-THAPOTEPMAdk-
HbIX MecTopowneHuii (no . [lenta)

1 — cpefn OCAOMHBIX TIOPOA (TOCKAHCKHI THN); 2 — CPEAH OCAAOUHLIX U BYJAKAHHYECKUX 06pa3oBaniil (BATep6-
CKHA «CMeLIaHHbliv» THN), 3 — CpeAH BYJAKaHU4eCKHX 06pasoBanuii (THn Paerpeitckux nosel u o. Hckug)

Ha ®aerpeiicknx monax sona ray6unoto 1400 M, HacHIlleHHas COBPeMeH-
HOM Mopckoit Bopo#l, no muenuio ®. Ilenta, yxxe mpoiineHa u ansa GoJee ruay-
GOKHX BOJ HCKJIOYAeTCsl BO3MOXXHOCTb HX COOOGUIEHHS C HbIHELIHHM MOpeM.
Huxxe 3100 30HEI Boa MOXKeT GbITb H B ra3006pa3HOM COCTOSHHH. UTO e Ka-
caeTcsl Mapa M FHAPOTEPM, BbIIEJSIOMIMXCA Ha moBepxHOcTH Puaerpefdckux
nmoJieit u 0. Mickus, T0 OHH ABJSIOTCS BTOPHYHBLIMH,

CyuiecTBOBaHUEe «NIEePBHUHOTO» BOASIHOTO CBEPXHArpeToro mapa Bo duier-
peficKHX OTJIOXKeHHSAX He MOXKCT OblTb OGHAPYXKEHO MPAMBIM TyTeM.

B Mectopoxkaenusx ®aerpeiickux noseid u o. Mckua Boeigensiiomuiica map
IPOHCXOAHT, HECOMHEHHO, OT HCMAapeHUs W MOPOH OT BCKUMAHMS MOJA3eMHBIX
BoA. OnHAKO 3TO He HCKJIOYaeT BO3MOXKHOCTH, 4TO B (yMaposax co CBepxHa-
rPeThIMH NAPaMH MOXKeT MOSIBUTbCS U MEepPBHUHLIA map, KOTOPLIA NMpH MOAbEME
«HMeJI TiepeBec» Hajl OXJaXIalWKUM H CryllaloliuM JAeHCTBHEM BCTPEUHBIX
NOJ3EMHBIX BOI METEOPHOro MPOHCXOXKAEHHS.

Kacascp npoHcxoxaeHHs1 ropsiuero mapa B MeCcTOpPOXIAeHHsix Tuna PJer-
PeHCKMX NOJIeH, HEKOTOPhie CYUTAIOT, YTO BOJSIHbIE Mapbl, HArpeBalollHe MeHee
riy6oKne noji3eMHble BOAbI, TPOUCXOAAT B CBOIO ouepelb H3 BOXA GoJee ray6o-
KOro NMPOHMKHOBEHUS, KOTOPble NPH KPYyroBOM HJH CIHpaseoGpa3HOM TeUeHHH,
COmpHKacasch ¢ UMEHMH 6oJiee BBLICOKYIO TeMIIepatypy Ieo/OrHueCKHMHU
TeJlaMH, HCNapsJuch,

Takum o6pasom, HarpeBaHHe mapa ¥ ropsivef BOAbl Ha MeCTOPOXKIEHHSX
Paerpeiickux noJeft u o. Mckua mMpoOHCXOAMT 3a CyYeT BYJKAHHYECKOTO 1erJia,
HO map M BOJA 3THX MeCTOPOXAEHHH B IJaBHOH Macce He SIBJSIOTCA MePBHY-
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HekoTopble 3aMeyaHusi, BbITEKAOLWMe U3 (PAKTUYECKOrO MaTepuana,
MOSTlyYeHHOro MPU MPOBEAEHUN CKBaXWMH B Prerpelickom paiioHe

1 MpeanonaraBlieecs 3aneraHne MarmaTU4eckoro ovara B palioHe dner-
peiickMX nonei, T. e. B pailoHe apeasibHOro, WK, NpaBWUbHEE, MHOMOBbIXOA-
HOro BY/NIKaHU3Ma, Ha rnybuHe O04HOrO, MakCMMyM 2 KM 0Ka3asioCb HEBEPHBIM.
CkBaXXMHa npowna yxe 1840 M, M HUKAaKMX MPU3HAKOB 6AM30CTM Marmatum-
YECKOro oyara He 06Hapy»XXeHo.

2. oka He 3aMeyeHO MPU3HaKOB MpPEeBpaLLeHNs BYNKaHWYECKUX MNopoj B
nopogbl, 006blYHbIE AN KOHTaKT-MeTamop(uyeckoro apeana.

3. BynkaHuueckme o06pa3oBaHMA MpPeBPALLAlOTCA MPEMMYLLECTBEHHO B
rMIMHUCTbIE MOPOABI.

4. C reoTepMUYeCcKOn TOUKM 3peHMs 06pasytoTcs TensoBble CTBOMbI WK
TENn/oBble CNupann, OTHOCUTENbHO Manoro AuameTpa, MMEIOLLME CBOM aHo-
MasibHble 1AM 0CObble re0TEPMUYECKME CTYMEHMU.

MeTogbl, NPUMEHSIBLUMECA 4/ HAXOXAEHWS Napo-ruapoTepMabHbIX
MECTOPOXAEHW

[ns BbISBNEHUA Napo-ryapoTepMasbHbIX MeCTOPOXAeHWi B WTanuu npu-
MEHAIOTCA pas3finyHble MeTofbl, M3 KOTOpbIX Haubosee pauuMoHanbHbIMU AB-
NAKTCA reonornyeckas Cbemka € OYpeHWeM WU psafg reomsnyeckux unccnego-
BaHMI: 1) TreoaneKkTpoMeTpuyecknii (B 4acTHOCTM, MO crnocoby BeHHepa),
2) ceiiCMUYecKuiAi C NPenoMaeHHbIMKU (a He OTPaXeHHbIMW) BOAHamu, 3) rpa-
BUMETPUYECKWA, 4) pagnoakTWBHbINA, 5) OT4YaCTU  MarHUTOMETPUYECKMIA.
B AnoHuM TakXke NpUMEHSAIOT U reoTepmuyeckuit. [pyrue MeTofpl Noka He
Janu nonoXUTenbHbIX pPe3yNbTaTos.

CNoXHOCTb NpobiemMbl MCNOMb30BaHWUA Mapa W ropaveid BoAbl MOATBEPX-
[aloT NpoBOAMMbIE B HACTOfLLlee BpeMA WCCNeOBaHWS, HeobXofumble ANs
paspelleHns pasinyHbIX CTOPOH 3TOW Mpo6nembl W, B 4aCTHOCTW, BOMpoca O
reHesmce napa TOCKaHCKMX MECTOPOXAEHWA. DTW UCCNef0BaHWUs LOMKHbI Bbl-
ACHUTB:

1 CyulecTBYIOT NN 3eMNETPSCEHNS, MUKPO3EMIETPACEHUS U MEeCTHble ApO-
XaHus, CBfA3aHHble C MOA3EMHbIM MPOXOXAEHWEM Mapa W Mapo-XWUAKWUX Be-
LiecTB?

2. CyLLecCTBYIOT NN pas3nnyHble Mons, Bbigendolye napbl?

3. TIpUYmnHbl yMeHbLUEHUA febuTa CKBOXWH U UX B3aUMHOE B/USHUE.

4. CTeneHb B/IMSIHWS COMsHbIX HAapOCTOB (MHKpyCTauuid) Ha MNpOM3BOAU-
TeNbHOCTb OTAENbHbIX CKBaXWH W PacrnpoCTPaHEeHHOCTb CaMUX WHKPYCTaLuii
(B rny6bvHy 1 no naowagn).

5. BAusHWE 3K30reHHbIX BOL Ha PeXWM BbleNeHNUs U CBOWCTBA Mapo->Kuj-
KX BELLECTB M3 KaKoro-nmbo XpaHunuia.

6. CTeneHb BAUAHUSA «pPeXMMa [JBUXKEHUS» BeLlecTBA Ha ero TepMoguHa-
MWYECKMe CBOMCTBA B OTAE/bHbIX MPOU3BOASALLMX CKBaXKUHAX.

7. XapaKtep ¥ COOTHOLUEHUA BellecTB, PacTBOPEHHbLIX B nape.

8. Pa3HOBMAHOCTW B MPOCTPaHCTBE W BO BPEMEHW COOTHOLUEHWA rasa K
napy pacTBOPEHHbIX BELeCTB W O6LUMX CBOWCTB BbILENANOLLMUXCH Napo->KULKMX
BewecTs (hnongos).

9. PacnpocTpaHeHue M30TOMOB BOAOPOAa, KWUCNOPOLA, Yrniepoja u apyrux.

10. PagMoakTUBHOCTb.

11. MpoucxoxaeHne 1 Hanbonee BO3MOXHOE COCTOSIHME BOfbl, M3 KOTOPOI
MPONCXOANT CBepXHarpeTblii nap.

12. CywecTBYOT NI NIMTONOTMYECKNE KOHTAKThl, Bbl3blBalOLLME 3/1EKTPO-
XUMUYECKME ABEHUA?

13. CooTHOLWEHNS MeXAY MOA3EMHbIMU XONMOAHbIMK  ((hpeaTUyecKummu)
BOJaMK, HaxofAWMMUCS NOL AaB/IEHWEM, WU MeCTaMW CKOMJIEHUS N MPOXOX-
[eHVs MapoB, CBA3aHHbIX C rasamu.



14. OTHOCsITCA -JIH XpaHHJHIIA Napa K HCCAKAaEeMHIM MECTOPOXKIEHHSM
WIH K TaKHM, 3afachl KOTOPHIX MPaKTHYECKH BCe BpeMs IMOCTOSHHO BO306-
HOBJISIIOTCA.

BriBoanl

1. PaccmotpenHele napo-ruzpocosbdarepMasibHbie MecTopoxneHus Hra-
JIHM OTHOCATCH K TPeM pas3jHuyHbiM TuUnaMm: 1) TpeuinHHo-kamepHoyy (Toc-
KaHCKHe MecTopoxaeHHs), 2) cnupanbHoMy (Daerpeiickue noas u o. Mckus),
3) cnupasbHO-KaMepHOMY MJIH COHpaJbHO-I1acToBoMYy (?) (MeCcTOpOXieHHs
B pailone ButepGo) (elie B [OCTATOUHOH Mepe He OXapaKTePH30BAHHEIM THIM).

2. Bompoc o renesnce napa B TockaHCKHX MeCTODOXKAEHHSX elLlle He pas-
pellieH.

3. Tlo umelomnMest JaHHBIM, TAPO-THAPOTEPMbl MECTOPOXKIEHHH TPeIHHHO-
KaMepHOro (TOCKaHCKOro) THMa fABJAIOTCA NOKa Gosee MOUIHKIMH H GoJjee
nepcrneKTHBHLIMH, YeM NMapo-ruApoTepMbl cnHpajbHoro (duierpeiickoro) tuna.

4. Cnupa/ibHbIl THII MECTODOXKIEHHH $IBHO CBA3aH C MarMaTHYeCKHMH
04arami, BYyJKaHHYecKas 3HepPrusi KOTOPHIX NpOSBJSAETCA Ha IOBEPXHOCTH
3eMJIH B BHAe (PyMapOJIbHOH, cosibpaTapHOH H THAPOTEPMAJIbHOH AdesTesbHO-
CTH.

5. T'haBHLIMH YCITOBHSIMH HaXOXIEHHS NMapO-THAPOTEPMAJbHLIX MECTOPOK-
IeHHH, KoTopble HeoOX0AHMO BHISICHHTb, SABJSAIOTCAH:

1) Hannune noazeMHbIX MarMaTHuecKHX GacceliHOB HJIH paHee HarpeThX
ellle He BHISIBJIeHHBIMH MPOLIECCAMH TeOJIOTHYECKHX TeJ H BLISICHEHHE NyTeM
BBIXOZa HA 3eMHYI0O MOBEPXHOCTb ropsiueil cMecH rasoB H BOJASIHOTO Mapa.

2) Hannume takoil 0co6oit reoslornueckoil CTpyKTYpHI, KOTOpasi HO3BOMHIa
6bl cO3JaTh AOCTATOYHOE [AaBJjeHHe NI GOJBbLIOrO KOJIHYeCTBA Mapa HJIH
TakoH CTPYKTYpH, B KOTOPYIO BCe BpeMs MPOHUKaJH Obl OT MarMaTHYeCKOrO
TeJla MM ouara (MOKa OHH He oxJafasitcs) GoJblIMe KOJHYECTBA Fa30B H
napa; oHH co3faBaju Obl B HeH HOCTAaTOUHOe JaBJeHHe, _

3) Hannume Takux reosorHyecKHX YCJIOBHIH, KOTOphle MO3BONUNMH GBI
yAep)KHBaTh Hapbl (NpH JOCTaiOYHOM HX JaBJeHHH H TeMmmepaType) H Hc-
N0/1b30BaTh HX MpPHU BBIXOAE H3 TPEILIMH M CKBaXKHUH, NPOXOAAILHX B TGPHBIX
nopoiax KPOBJH.
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M3IBECTMNMN AKALJEMWMWN HAYK CCCP

Celeﬂ reonormyeckKkas

N3 NCTOPUN TEOJIOTNHECKMNX HAYK
19 [D$~ 8% D —38 I+FF @ 17,
100 net co AHS POXAeHUs aBCTpuiickoro netporpada . W. bekke

®pugpnx NoraHH bekke poguncs 31 aekabps 1855 r. B Mpare. O6paso-
BaHWe OH nonyynn B BeHCKOM YyHMBepcuTeTe, Yy W3BECTHOrO MUHepasora
. Yepmaka. CBOIO nefarornyeckyto [esTe/lbHOCTb OH Hayan B YepHoBuLax
n Mpare, a ¢ 1898 r. nepewen B BeHCKWIA YHMBEPCUTET, rAe BMOCNeACTBUM
CTan OWPEKTopoM MuHepanornyeckoro WMHCTUTYTa, a 3aTEM PEKTOPOM YHMU-
BepcuTeTa. B OCHOBHOM KpYr €ro Hay4HblX WHTepecoB Obln COCPefOTOYEH Ha
npobnemax Kpuctannorpauu, KpuUCTaaOONTUKKW, MUHEPanoruu u neTposo-
ru.

MpeLnoXeHHbIA UM UMMEPCUOHHBIA METOL OnpedeneHUs nokasaTens npe-
NOMJ/IEHUS MUHEPANOB B TOHKUX Cpe3ax Mpv MOMOLLM TaK Ha3blBaeMoli Mono-
Ckn Bekke nonyumn noBCeMECTHOe pacrnpocTpaHeHWe npu MeTporpafuyecknx
NCCefoBaHNAX W3BEPXKEHHbIX U OCAL0YHBLIX MOPOL.

MHoro cgenado ®. V. bekke B 06nacTM M3y4YeHWs MOMEBbIX LUNATOB — OH
YCOBEPLUEHCTBOBA CNOCOOLI OMNpefeneHnus UX ONTUYECKUX KOHCTaHT U Hame-
TWU 3aKOHOMEpPHOCTW 30Ha/IbHOTO CTPOeHus. OCYLLECTBNEHHOE UM U3Y4YeHue
KPUCTa/ININYECKNX CMaHLEB SBUNOCH BaXKHbIM BK1afoM B MeTposioruto, no-
CKOMbKY BeKke He orpaHuymncs 06bl4HbIM OMMCaHWEM MeTamop(UYecKnx mno-
pog, a paccMmarpvBas WX Kak pesynbTaT TepMOAMHAMWYECKMX MPOLLECCOB.
Ero pa6oTbl B 3TO 06/1acTV CTanu OAHON M3 OCHOB YYeHUs O rny6uHHOM Me-
Tamopm3e. BbickazaHHasa ®. . bekke TOYKa 3peHMS O TOM, 4TO MNepeKpu-
cTannusauusa npu npoueccax MeTamopdusMa OCYLLEeCTBASETCA B TBEpLOM CO-
CTOSHWUM, ABNAETCA Tenepb 06LLEeNPU3HAHHOIA.

B pesynbTaTe NpoBefeHHOr0 MM CPaBHEHUS Marmatuyeckux o6pa3oBaHuii
aMmepuKaHCcKnMx AHAoB 1 boremun, ®. V. Bekke npeanoxun pasnmyatb TUXO-
OKEaHCKYI W aT/laHTUYeCKylo Tpynnbl, OfHA W3 KOTOPbIX XapakTepusyertcs
LLeNoYHbIMK, a Apyras LefoYyHo-3eMe/lbHbIMW nopojamu. Takoe feneHue cno-
co6CTBOBANO fa/lbHEMLEMY PasBUTUIO Y4YeHUS O NeTporpauyeckmx MNPOBUH-
umax. OAHaKo Mosy4veHHble BNOCNEACTBMM AaHHble NOKasann HenpaBuibHOCTb
nofo6GHOr0 pasrpaHMyeHnsl, B CBA3WM C YEM COBETCKME W MHOrve 3apyb6exHble
netporpatbl 0TKasanucb OT 3TUX MpeACTaBEHUIA.

BonbLioli M3BECTHOCTBIO MOMb3YIOTCH MccnefoBaHus ®. W. bekke.no mu-
Hepanormm un kpuctannorpaguu. OH BHEC 3HAUMTENbHbIM BKMaj B W3y4eHue
ABNeHWU A nsomoprama, OnyobanKoBan WHTEpPeCHble pPaboTbl, MOCBALLEHHbIE
npo6reme pocta KpWUCTasNOB, U BBEN MOHATME O KOHYyCaxX HapacTaHus.

®. . bekke MPUHAN yyacTue B WM3YYEHWM TOPHbIX NOPOL HalLei CTpaHbl,
npoBefs neTporpauyeckne uccnefoBaHWs O6LLIMPHLIX KOMNEKUMA, cobpaH-
Hbix . B. ABMXOM B 3aKaBKa3sbe.

B 1912 r. ®. N. bekke 6bln n36paH MHOCTPaHHbLIM Y41EHOM-KOPPECMNOH/EH-
Tom [leTepbyprckoin Akagemum HayK. Kpome TOro, OH Obln [€ACTBUTENbHbIM
uneHoOM BEHCKOW W pafa Apyrux 3anafHOeBpPONeicKux axkagemui.

Ywmep ®. . bekke 19 moHa 1931 r.

JleBUHCOH-JTeccuHr & KO, & W Bekke (F. I. Becke). M3B. AH CCCP, VII
cep., OTA. MaT. M ecT. Hayk, No 2, 1932.



85 neT co aHa poxaeHus T, . MuxainnoBcKoro

leopruin Masnosuy Muxaiinosckuid pogunca 10 mas (28 anpens) 1870 r.
B cene CeHrypbl, 6513 r. XKutomupa. B 1894 1. oKOHUMN (hM3NKO-MaTemaTunye-
CKnin thakynbTeT HoBopoccuiickoro yHusepcuteta B Opecce. 3aTem Obin ac-
CUCTEHTOM W XpaHuTenem MuHepanornyeckoro kabuHetra BapLuaBckoro yHu-
BepcuTeta. C 1898 r. I'. M. Muxalinosckuii Hayan paboTaTb B [[€0N10rMyYecKoM
KOMUTETE.

B 1904 r. 3a coumHeHne «Cpen3eMHOMOPCKME OTNOXKEHUA TOMaKOBKMW»
YAOCTOEH Y4eHOl cTenmeHn maructpa, a B 1905 r. n3bpaH npodgeccopom HOpbes-
CKoro (HblHe TapTycKoro) yHuBepcuTeTa MO Kadefgpe reonorMm U naneoHTo-
noruu.

Ypoensas MHOMO BHUMaHWA M3yyeHUIO (hayHbl MuoueHa tora Poccun,
. M. MuxaiinoBckuini paspaboTan CyLeCTBEHHO BaXKHble YTOYHEHMSI CTpaTu-
rpauyeckoro nonoXeHUs Yokpaka, CNaHWOLOHTENNOBbLIX CMI0EB U APYTUX Fopu-
30HTOB BTOPOro CpeAM3eMHOMOPCKOro spyca. B npouecce cBoux paboT Ha
YepHomMmopckom nobepexxbe KaBkasa OH cobpan OpUruMHanbHble NaneoHToNo-
rMYeckme OCTaTKM B M/IMOLEHOBLIX OT/IOXEHUAX W BMepBble OMUCan KOHrepu-
eBYyl0 (hayHY pYyZLHbIX C/IOEB.

3TV ero wuccnepoBaHus, a TakxKe 6onee nosgHue paboTbl MO U3YYEHUIO
neBaHTUINCKNX 06pa3oBaHMin Beccapabumn n naneoreHa Mpuapanbd NO3BOANAN
. M. MuxalinoBCKOMY BHECTM CYLUECTBEHHYIO [eTanu3aunto B cTpaturpadu-
YeCcKoe pacy/ieHeHMe HXKHOPYCCKOro HeoreHa. peanoXeHHas UM CXema BECb-
Ma 6113Ka K NPUHATONR HbIHe.

BaxHoe 3HayeHue vmenu uccnegosaHusa I . MwuxalinoBcKoro, cymmupo-
BaHHble UM B paboTe «HECKONbKO COOOPaXEHUA O MPOMCXOXAEHUN KaBKas3-
CKO HepTu» (1906). B Heli OH BNepBble BbiCKa3a/li MHEHME O TOM, YTO HePTb
BO3HMKAeT CMeLUaHHbIM MyTeM KaK W3 PacTUTENbHbIX, TaK U U3 >KUBOTHbIX
OCTaTKOB B YCNOBUAX WX ObICTPOro 3aXOpPOHeHWs 6e3 fJocTyna Kucnopoja.
CHayana opraHuW4eckoe BeLLEeCTBO TMOABEPraeTCA BO3LEMCTBUIO Pa3/INYHBbIX,
rNaBHbIM 00pa30M aHa3pPOO6HbIX, OGAKTepWiA, a 3aTem, MO Mepe HaKamnauBaHus
HOBbIX C/I0EB W MOrpyXeHWs OUTYMUHO3HbIX 0CafKoB, HeghTeobpazoBaHUIO
HauMHaeT crnoco6CTBOBATL TaKXKe 3HaYMTeNbHOE [aBNeHne 1 NOBbILLEHHAA TeM-
nepatypa. lNMepBoHayanbHO BO3HMKAKOT MeNKWe KanefibKu HeTW, paccesHHble
MO BCE TO/LLE MATepUHCKOW CBUTbl. 3aTeM, B pe3ynbTaTe TEKTOHWYECKUX U
OPpYrnX SIBEHUIA, YrNeBoAopoabl, 06pa3oBaBlUMECs B [/IMHAX, BbDKUMAKTCA U
MPOHMKAIOT B MOPUCTbIE CIOU, (HOPMUPYSA KPYIHbIE 3a/1€XN B aHTUK/IMHASIbHbIX
CTPYKTYpax.

3acnyroin Teopum TI. T1. MwuxainnoBcKoro ObII0 TakXe YCTaHOBMEHUE
BO3MOXHOCTU He(pTeobpa3oBaHNA B 0ObIUHbIX YCMOBMX. TeM caMbiM OMpoBep-
ranocb yTBepXAeHue, 6yATO B 3MOXWM HaKOMIEHUS HeTenpomu3BOAALLMX CBUT
HenpemMeHHO J0/DKHAa Oblfia UMeTb MeCTO MaccoBasf KatacTpoguyeckas rubesnb
OpraHu3mos.

Byayuu yY4eHVKOM OLHOro U3 KpYMnHemwmx pycckux netporpados A. E. Jla-
ropmo, . T. MwuxainnoBckuiA 3aHMManca U NeTporpagmMueckMMm MccnenoBa-
HUAMMW, [aB WHTEPECHblE PaboTbl MO WU3YYEHWIO pAfa KPUCTAIMYECKUX MOPOL
Ypana. Kpome Toro, cosmectHo ¢ K- . borjaHoBuyemM OH cocTaBui 0630p
rOpHbLIX MOPO4, NPUMEHsSEeMbIX B' KayeCTBe TuApaB/iMYyecknx f[o6aBOK npu
NMPOM3BOACTBE LieMeHTa. He3akoHYeHHbI, BCNecTBME CMepTU aBTopa, Kypc
MCTOPUYECKOW reonornn, Cyfs Mo BbllleAllemMy M3 nevaT¥ nepBoMy ero Bbl-
nycky (1913), cogep)kan HOBeMLIMe AaHHble MO reonormn Poccun.

AKTMBHO paboTan L, M. MwuxaiinoBcknii B 06nactn nonynsapusaunm reono-
rMW; eXerogHo OH uuTan B TapTy UMKN NY6AUYHBLIX NEKLMWIA, rnaBHemwmumu
TeMamy KOTOPbIX OblIA: Pa3BUTME COMHEYHOW CUCTEMbI, BYIKAHU3M, BCeMUp-
HbI MOTOM, NPOUCXOXAEHWE U APEBHOCTb YeoBeKa.

3a BbICKa3bIBaBLUMECHA UM B 3TUX JIEKUMUAX MPOrpPecCcMBHblE MaTEPUaUCTU-
yeckue B3rnsabl 1 611M30CTb K PEBOMIOLMOHHOMY ABWXeHuMto I M. Muxaiinos-
CKWIA Haxoguncs nojg Haf30poM MNOMULMW.






75 aeT co OHA poXIeHHS H 25 JeT cO AH# CMEPTH HeMEUKOro reodHamka
A. JI. Berenepa

Aapdpen Jlorap Berenep poauscs 1 nos6psi 1880 r. B Bepuaune. Tlocae
OKOHYaHHSl YHHBepcHTeTa GhlJ 3a4HCJIEH Ha JO/KHOCTb aCCHCTEHTa a3pOJiorH-
yecko#t o6ceppaTtopuu B JIunaenGepre. OH yyacTBOBaJ B TPeX SKCHeAHUHUAX,
pa6oraBmux B Ipeniangun (1906—1908, 1912—1913, 1929—1930 rr.).
B npomexyTkax mexay sxcneqHuMsiMu OH paGoraJs B psine o6cepaTophii I'ep-
MaHuH, npenoxaBan B Map6ypre, a 3aTteM 3aHHMaJ Kacdeapy MeTeOpoJIOTHH
H reoQH3uKkH npH yHHBepcHTeTe B ['pane (ABcTpus).

A. JI. Berenep paspaGoTajl OPHTHHAJIBHYIO THMIIOTE3Y, COINIACHO KOTOPOR
MarepuKH, CJIOMEeHHbIe OTHOCHTEJIbHO JIETKHMH, TJIaBHBIM 06pa3oM IPAHHTHBI-
MH, TIOpPOJaMH ILIABaIOT IO HOBEPXHOCTH BA3KOro GasajbTOBOro cy6eTpara,
COXpaHsif H30CTAaTHYECKOe paBHOBeCHE,

Jra runotesa cpasy e NOJyydsa IIHPOKOE PaclpocTpaHeHHe BCJEACTBUE
TOrO, YTO OHA YA ayHO OOBACHAJA CXOACTBO B OUEPTaHHSX OTAEJNbHLIX MaTepH-
KOB, a TaKxe NaJeoKJIMMaTHYeCKHe 3aTajlKl HEKOTOPHIX o6JiacTell , B 4aCTHO-
CTH, NMPHU3HAKH NaJjeosolickoro onefeHenns: I'onapannl, CXomcTBO psifa mpen-
CTaBHTeJell PaCTUTEJLHOrO M XKHBOTHOIO LIAPCTBA, OOHTAIOIMX HA OTAANE€HHBIX
KOHTHHEHTaX, Takxe OObsicHadoch A. BereHepom TeM, YTO 3TH MAaTepHKH,
npexnae CJHTHe BOEAHHO, MO3XKe PACHOJI3JINCh B Pa3Hble CTOPOHHL.

T'unore3za Berenepa, moJbayiomiascs X0 CHX MOP MOALEPXKKOH CO CTOPOHH!
3HAUHTEJLHOTO YHCJIa reorpadoB U MaJjeOKJHMATOJIOroB, 6blia JOBOJBHO Ghi-
CTPO KaTeropHyecKH OTBEPrHyTa reoJOTaMH HM3-3a SIBHOTO HECOOTBETCTBHs ee
MOJIOXKeHU BaXkKHeHIIMM (aKTHYECKHMM JAaHHEIM H TeOpeTHYECKHMM O0GOGIIeHH-
SIM COBPeMEeHHOH TeOTEeKTOHUKH H MCTOPHYECKOH reoJIOTHH.

BaxHoe 3HaueHHe MMeJH HMCCefoBaHHS Berenepa B o6jiacTd MeTeopoJio-
TMH H MarHeTHaMa, a Takxe o npoG/jeMe IPOHCXOXAEHUA H CTPoeHHs1 JIYHEL
[TpoBeneHHBIE HM MpOMepPHl MOIMIHOCTH I'DEHJNAHACKHX JbJOB, OCYLIECTBJCHHEE
MPH MOMOIIH CeACMHYECKOrO MeToja, AaJH BecbMa LEHHBIA MaTephasa 1Js
TVISIIHOJIOTHH.

Bo BpeMmsa cBoefi mocsenHell sKcnenuuuyn nosaHesi ocenbio 1930 r. A, Bere-
Hep Moru6, He BEPHYBLLIHCh K3 NpeANPHHATOrO UM JaJIbHEro Mepexoia Io Jej-
HHKaM I'pennaHgun.

Iarckuft H C. Tunotesa Beremepa u reocunkausaau. Has. AH CCCP, cep. reous.,
Ne 4, 1946.
BpeﬁTq)yc JI. Mamarn Anbdpena Berenepa. Broan. Apkr. mu-ra, Ne 7, 1931.

B. B. Tuxomupos n T. A. Cogpuatro
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KPHTHKA U JUCKYCCHH

B. N. nETPOB

O «PEAOPOBCKOM METOJE» H ETO MECTE B OBLUIEA CXEME ONTHUYECKOTO
HCCIIEJOBAHHA KPUCTAJNIHYECKOTO BELLECTBA

3aMeuaTe/bHOe TBOPeHHe BeNHKOTC pycckoro xpucraniorpada —E. C. demopoBa —
«(enopOBCKHi» MM <«TEONONHTHHA MeTON» — METOA H3yUeHHs KPHCTAJNHUECKOTO BemecTBa
B wWnde, H3MEpHMO TOBOPAaYHBAEMOM B JIIOGHX HanpaBieHHAX, noayaun B CoBerckoft cTpa-
He IIHPOKOe pacmpocTpaHeHHe, H cefiuac HH OQHO NeTporpadHuecKoe HCCJeJ0BaHWE HE MBIC-
JHTCS1 6e3 mpHMeHeHHSs B TOH MAH HHOK Mepe «(peaODOBCKON METOAMKHY».

Bumecre ¢ 31HM «deacpoBCKOMY MeTOly» He NOBe3I0 B TOM CMBICJe, YTO A0 CHX TOp,
HeCMOTPsi Ha oGHJ/IHe paGoT, MH He HMeeM COBPEMEHHOTO H3JIOKEHHsSI BCefi METOAHKH B HeJIOM.

Aror npofes no/kHa GMJa 3aNOJNHATH BhimylleHHas B 1954 r. I'ocreonusmarom kHura
B. C. Co6oneBa «PeNopoBCKHII MeTOL», I'le aBTOP CTaBHJ 3ajayefl, KaK 3TO fABCTBYET H3
npeaucnaosus (crp. 3), «cocTaBieHHe MNOMHOTO Kypca ¢emoposckoro merona». K coxasne-
HHIO, aBTOpP 3TOfl 3ajaun He BuINOAHWI. OH Han BeCbMa LEHHYIO H OpHTHHaJNBbHYI0 paGoTy,
KoTopass 6yjeT oueHb NMoOJe3sHa BceM pa6oTalolluM ¢ (eIOpDOBCKHM CTOJMKOM H TMO-HOBOMY
flofoLIeNl K caMOifl MeTOIMKe, BCKPHB Psii HOBHIX H BaXHBIX ee cTopoH. OnHaKo, HecMOTps
Ha 3TH TOJOXHTeJbHble (DaKTBl, KHHI'Y BCe JKe Helb3sl NMPH3HaTh Kak y4eGHoe MocoGHe MJH
pykoBoacTBO. PaccMOTPHM STOT BONMpOC MOApPoGHee, MOKa3aB NepPBOHAUaJbHO MeCTO 3TOM
KHHTH BO BCEM KOMILIEKCe paGoT, MOCBAMIEHHHX (eI0pPOBCKOMY MeETOAY.

Vike BCKOpe Moc/je TOTO, KaK OCHOBHI TEONOJHTHOrO MeTofa OHJIH pa3paBoTaHml ero
aBTopoM, noasuinck Kypewt E. JI. CtpaTtoHoBuua 1 M. A. YcoBa, B KOTOPHIX GHUIH H3/0XEHE
OCHOBBI OOLIefl METOLHKH ¥ METOIH ONpefesieHHsl COCTaBa IJarHOKAa3oB. DTH CepbesHHe IO
ray6okoii paspaGoTke TeMaTHKH paboThl cefiyac yCTapeJqH H HMeIOT JHIIbL HCTOPHUECKOE
3HaueHHe KaK MOKa3aTesib OMpeJe/IeHHOro 3Tana pa3BHTHAS HALUHX 3HaHHML.

B 1923 r. Bhilen B JHTOrpadMpOBaHHOM H3XaHHH JIEeHHHrPaACKOTO TOPHOrO HHCTHTYTa
kypc B. B. Huknutuna, cyMMHpYIONHi BCe AOCTHXXEHHS TBOPIA MeTOJAa H M3Jaraiolufi ero
TEOPHIO H MPAKTHKY. T2 pa6oTa MOJHOCTBIO COXPAaHW/JA CBO@ 3HAUEHHe H, HaBePHOE, MHOTue
roAbl CHEeNUaJHCTH GYAyT ueplaTh H3 Hee MaTepHAJH JJi peluieHHs Tofi HAM HHOM KpHCTaJ-
JnoonTHIecKol npoGiaembl. OnHaKo cefidac K STOT Kypc YiKe HeNmpuroleH B KawecTBe CHCTe-
MaTHYecKoro pykosoacTsa. 3agaueii B. B. HuknTHHa OGH NMOKa3 IUHPOKON MPHMEHHMOCTH
($eIOpPOBCKOro CTOJIMKAa H GOJBIIHX BO3MOXHOCTell, OTKPHBAIONIHXCA MNepen HccCJaeloBaTeseM
TOrAa, KOraa BMeCTO M3yueHHA UIIHGa, Jexallero Ha IUIOCKOM CTOJIHKE MHKPOCKONa, OH
noJiy4aJs BO3MOXHOCTh MOBOPAYHBATb 3TOT IUAHG Ha BepTHKAJbHBIE YIVIH B JIIOGOM, HYXKHOM
eMy HampaBJeHHH. HoBble BO3MOXMHOCTH RNOTPeGOBaJH H HOBEIX TIPHEMOB PaGoTHI;
E. C. ®enopos u B. B. HUKHTHH O3TOMY BO MHOTHX CJyuasx pellaJii CTaphle 3afauH IPH
MOMOIKH HOBOiIl METOAWKH MO-HOBOMY. OMNHIT NpakTHYeCKOr0 MHPHMCHEHHS pa3paGoTaHHBIX
NPHEeMOB 3aKpemHJl ONHH M3 HHX, H OHH NPOYHO BOWINH B MNeTporpadHIecKylo MPaKTHKY,
IpyrHe, HaNpoOTHB, OKAa3aJuChb IDOMO3JKHMH H MeHee TOUHBIMH, YeM paHee CYLIeCTBOBaBIHe,
H GoliM octapieHbl. Tak, HampuMep, oTGpOlIeHHO OKa3alach «(elopoBcKas CeTKa», TaK KakK
Ha «ceTke Bysbga» pelreHne Bcex 3amau npomle M TOuHee H T. X.

ITocne kypca B. B. HukutHHa GoJiee MJH MeHee OGCTOSITE/NbHOE H3JI0KeHHe MeTofa OhlIo
ony6aukosano B 1933 r. A. K. [TonHOrHHHM; KHHra €ro, XOpolIo BCTpeYeHHas YHTATeNsIMH,
BHIAepxana nsa H3afauus (1933 u 1937 rr.) m, moxanyi, cefiuac spJjsiercss HanGosee pacnpo-
CTPaHEHHEIM «yuyeGHHKOM» ¢pegopoBckoro Mertoza. HemoctaTkoM 3TOf, HEMJOXOHf B I1IeJOM,
KHHIH siBJsieTcs ee cTuab, OHa BO MHOTOM fIBJsieTcA COGpaHHEM <«TOTOBLIX PELeNTOB» H IpH
NOJIb30BAHKH €10 4acTO NPHXOAMTCA BHINOJHATH MAHHMYJSALMH «HO KHHTe», He BAYMHBAACh
B CywmecTso fAena. KoHeuHo, Takoll MexaHHYeCKHI MOAXOJ, BecbMa, K COXKaJeHHIO, pacHpo-
cTpaHeHHbIf, KpaiiHe BpeleH, 1a H CaMH ONpelejieHHss NMPH 3TOM He BCerja OKAa3HBAKWTCA
NpaBHJIbHEIMA,

Yepes 12 ser mocsie BEXOZa BTOporo nafamus xmurn A, K. Tlomnoruna, B 1949 r,
nosBMJC HOBHIH yueGunk — E. A. Kysnemosa, H3naHHHA MOCKOBCKMM YHHBEPCHTETOM.
BecbMa KpaTKo — Bcero Ha 42 CTpaHHUAX — H3JIOXKEHH 3[eCb OCHOBH METOIHKH H TJaBHei-
IlHe HAampaBJIeHHs ee NPHJOXKeHHs. EcTecTBeHHO, uTO NMPH TakKOM o6beMe aBTOp efBa CyMel
O3HAKOMHTL YHTaTeJs ¢ BaXKHeHAIIHMH NpHEMaMH M MOKa3aThb NpUMeHeHHe METOJMKH K Oompe-
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KpaTkofi ¢opme Ha crp. 201. Ilpu 3TOM omHcanHe HJAMOCTpHpYeTcs pHC. 96, Kak CKasaHO
B Texkcre, sauMcTBoBaHHMM y A. H. 3apapuukoro. Oanako pnasaeMmmuit sfech rpadux Ha-
CTONIbKO HCKaXeH (B ocofeHHocTH B o6aacTH yryioB 40—45°), uTO HM NO/MBL30BATHCS COBEp-
[leHHO HEBO3MOXHO, a KpPOMe TOro, MOANMHCh K HEeMY COCTaBjieHa TaK, 4YTO ClelHaJiHcT,
He 3HaKOMHIH ¢ OpHTrHHaJbHOA AHarpammoii A. H. 3aBapHuKOro, NOHATE B PHCYHKE, KOHEUHO,
HHYEro He CMOMKeT.

Ilpu onucaHWM MeTONOB M3YyUeHMS KaJHeBHX M KaJH-HATPOBHX IOJeBLIX WINaTOB
B. C. Co6Gones mosropsieT crapylo omm6ky Posenfyma, cBsAsbiBag yroa ONTHYECKHX oceidl
THX MHHEpaJIOB C CO/lepKaHHeM B HHX Hatpus. Cefiuac MB! COBEpIIEHHO YBEPEHHO MOXKeM
FOBOPHTb 0 HE3aBUCHMOCTH Yrjia ONTHYeCKHX oceff or cocraBa, M cauumamHme ¢ yriom 2V
okosio 20—40°, u anoproknasu (2V — 50—60°), paBHO KakK H MHKPOKAHHH (2V — 70—88°%)
MOTyT GbiTb Kak GOFaTBIMM HaTPHeM, Tak H uucTo KanneBrMu (cM. E. II. BeasHkuHa); ompe-
JNeUTh COJlepKaHHe HATPHA B MHHepaje MOXHO TOJIBKO H3MEPHB €ro CBETONpeloMJ/eHHue.
OfHaKo 3TO He HCKJOYaeT HeoGXOOMMOCTH [eTaJbHOTO H3yYeHHsl KaJH-HaTPOBHX MNOJIEBBIX
InaToB Ha (eJOPOBCKOM CTOJHKe, NPHYEM AJs NOJAYY4eHHs HAJEKHBIX NAHHHX Heo6XO0LHMO
¥3yYyeHHe KaK YIVIOB ONTHUECKHX OCeill, TaK M OIITHYECKON OPHEHTHPOBKH CTATHCTHUECKH
B psife 3epeH Kawjofl H3yyaeMoll nmopoan. OTAeJbHBle TOYKH 3[4echb He HMeEIOT 3HaYeHHs
I MpAaKTHYeCKH MOUTH HHKOrZa He MOMAaAyT Ha TeOpeTHUeCKoe HX INOJIoXeHHe (HampHMep,
TOYKH, pHBeAeHHble Ha AHarpamMe pHc. 97 y B. C. Co6onesa). JIna H3o6parkeHHs CTAaTHCTH-
gecKHX NAHHHX BecbMa uenecoo6pasHo Owilo 6H pa3o6paTh OYeHb YAAuHble AKarpaMMHl
B. K. Monnya, IlTupokoe BHeapeHHe MX B MPaKTHKY meTporpados BecbMa XKeJaTesbHO.

3aKaHYHBaeTCs peleHsHpyeMasi KHHra TaGJHUAaMH «ONTHUECKON OPHEHTHDOBKH» BaXKHef-
IIMX TpaHell MHHEPAJOB KaK «OTHeCEHHRIX K ONTHYECKOil HHAHKATpHCCE», TaK H JAHHEIX B
BHJl€ <MOJADHHIX KOOPAHHAT» (MOcAefHHe AJA PaGOTaIOIHX HA NSATHOCHOM CTOJIHKeE).

Ta6auubl COMPOBOXKAAWTCA KPAaTKHUM, NMOSCHAIOUIHM HX colepxaHHe TekcTom. K coxa-
JICHHIO, He JlaeTCA MeTOAMKa mojyueHHs IHpp TabJHLUB; oHa Obla 6B 31eCh OYeHb MOJIE3HA.
CnaftHocTh, NBOAIHHKOBHE IUBL, a B OCOGEHHOCTH TPaHH KPHUCTAJIJIOB BecbMa pa3sHoOGpasHH
H TpH ONpe/ieJIeHHH OPHEHTHPOBKH BCErda MOTYT BCTPETHTbCst TDaHHM, KOHCTAHTHl ODHEHTH-
POBKH KOTOphIX He paccautaHul B. C. Co6osieBHM. 31ech, KOHEUHO, NOHAAOOHAHCH OH yKasa-
HMSA aBTOpa, MPOH3BOAHBIUEro GOJbIIOE KOJAHYECTBO TaKHX NEpecyeToB.

Mm He coMHeBaeMCsl B.[OJIe3HOCTH H BAaXXHOCTH [Jjia Nerporpada TaGanu OpHEHTHPOBKH
VHIAKaTpHCCH, paccuHTaHHHX B. C. Co6osieBbIM, OAHAKO aBTOpY CJeAOBaNO OB OCTaHO-
BHTbCA Ha HHX Noapo6Hee, MOKa3aTh HX 3HayeHHe M MPHMEHHMOCTb Ha NPAaKTHKe, pa3o6patb
HeCKOJIbKO THIHUYHHIX NPHMEPOB M T. A. B npHBefeHHOM ke BHIe YHTATENIO CaMOMY NpPHXO-
aures pasbupaThes’ KaK B Ta6aulax (COBepLIEHHO He SICHA CHCTeMa, IO KOTOpOil MHHepaJbl
pacmoJioXKeHu! B TaGJjHlEe), TaK H B METOAHKE NOJL30OBAHHA HMH.

ITonseneM HTOTH Hamlero paccMOTPeHHS. '

B xuure B. C. Co6oneBa unraTesb MOJY4YHJ OUeHb HHTEDeCHH OPHTHHAMBHHA TpPYA,
KOTOPHII MOXHO .6blJI0 GH 03arJaBATh «MeToAMKa MHHePaJNOTHYECKHX H3MepeHHit Ha ¢deno-
POBCKOM CTOJIHKe», HO He PYKOBOICTBO N0 ()e1OPOBCKOA MeTOAHKe, 3TOMY MelllaeT: a) pacyer
Ha OueHb KBaJHGHUUPOBaHHOrO uHTaTenss (autateab kuuru B, C. Co6oseBa poaxeH He
TONbKO 3HAaTh B COBepIIEHCTBe KPHCTAMJIOTPadHI0 H KPHCTAJJIOONTHKY. HO BJIAJleTb METOJA0M
pa6oTta Ha cerke Bysbnéa u np.), 6) cyGLeKTHBHOCTb ee H3JIO0XKeHHA H, HAKOHel, B) CTpeM-
JieHHe BCe KOHCTAHTHl ONpefesINTh HMEHHO Ha (PelOPOBCKOM CTOJIHKE.

K coxanerH10, H 5Ta KHHTa, BOIIPEKH KeJIaHHIO aBTOpPa, NMPOAOKAET «IPOTHBONOCTAB-
JgeHnes (HenoOpPoOBCKONO MeTofa METOAAM HCCAeNOBaHHA HAa INIOCKOM CTOJNHKE H He NOKa3hl-
BaeT, KaKHM JOMNKHO OWJIO GHITb HX NPaBHIABHOE COUeTaHHe,

Cratba nocrynuaa B Penakuuio
31 auBapsa 1955 r.

H.A.IPEOBPAXEHCKHH#H

O CTATHE B. . MOPKOBKHHONA H H. . JIYIAHOBON <K BONMPOCY
O NMPOUHCXO)XAEHHH TABBPO-AM®HBOJINTOB HEKOTOPBLIX PAHOHOB
CEBEPHOI'O YPAJIA» (H3B. AH CCCP, CEP. T'EOQJL., Ne 4, 1953) '

K nopomam ra66po-am¢uGonutoBoii ¢dopMauMH oTHocsTes a66po-aMpHGOIHTH —
KOMIJIEKC pPOTOBOOOMAaHKOBO-NOJIEBOIINATOBHX MNOPOA, OT/AHYAIOWIMXCSA GOJIBUIHM  Pa3sHO0G-
pa3HeM CTPYKTYP M XHMHUECKOTO COCTaBa. ABTOPH CUHMTAIOT, UTO 3TO pa3HooGpasHe «06-
YC/IOBIEHO B 3HAYHTENbHOH Mepe HHBEKLHOHHO-METaCOMAaTHUeCKMMH M aCCHMHISAIHOHHEIMA
npoueccaMy, a He HOpMaJbHBIM XOAOM MarMaTHYecKoi Au¢@epeHUHALHHD.

O3HaKOMHBIUHMCh C ONMHCanHeM (aKTHYECKOro MaTepHala H COOTBETCTBEHHHMH HJIIO-
CTPaLMAMH, a OCOOEHHO NPOCMOTPeB KaMeHHHH MaTepHalt, COGPaHHHA aBTOPaMH, NPHXO-
JAHUIL K 3aK/TIOYeHHI0O O NMPABHJBLHOCTH yTBepXAEHHs O NMpHYHHAX Pa3Hoo6pasus mopoj raé-
6po-aM(pHOONMTOBOTO KOMIJIEKCa. DTH MOPOAB! MOMHO Ha3BaThb <HHBEKTHTAMH», T. €. Npo-
HCUIEAWHMH OT MHBEKLUMH BhICOKOTEMNEepPaTYDHHIX PacnJaBoB B IOPOAH, HaXOAHBIIHECH B
TBEPAOM COCTOSHHH. ACCHMHJSUHOHHBE NPOLECCH SIBHJHCb CJAEACTBHEM BO3JEACTBHS HHD-
HUMPOBAHHOTO MaTepHaja Ha TBepAylo Maccy. 2710 BO3AeficTBHe MeCTaMH MNpHBeJO K IoJ-
HOMY CMELIEHHIO — K IOJYYEHHIO THOPHAHHX INOPOJ — KBapLEBOro [HOPHTA, AHOPHTA W

10 Cepns reoaornueckan, M 5
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poroBooGMaHKoBoro raG6po (crp. 50) — MpoAYKTOB ACCHMHJIALMH NJIarHOTPAHUTAMH YAbTPa-
6a3HTOB; MeCTAaMH MJArHOTPAHHTH, MHBHIHDYS aMGHGOMHTH, 06pa3oBajA MHICMATHTH
(cTp. 51). MecTaMH NOMHOTO CMEIUEHHS He MNOJYYHJIOCHh; OGPa3OBaJHCh TOPOAH, GJM3KHe,
1o MOEMY MHEHHIO, K «arMaTHTaM», B KOTOPEIX OGJOMKH Gojlee NPEBHHX MOPOJ CLEMEHTHPO-
BAHE 3aKPHCTA/IH30BABIIMMCS HHBLHLHDOBAHHBIM pacliaBoM 1, a OTY3aCTH xe K «aopH-
TaM» — NOPOAAM, B HEKOTODOHl Mepe mepepaGoOTaHHHIM MarMaTHUECKHM Pacr/aBoM 2,

T'a66po-nepuaOTHTOBYIO HHTPY3HIO HCCAEAOBaHHOTO pafioHa aBTOPH PasfieNIAlOT Ha TpPH
KOMIJIEKCa: YJIbTPAOCHOBHOA, FaGOPOHAHHIA H IIarHOTPaHHTHBIM.

IMopontl  y/iBTPAOCHOBHOTO  KOMIUIEKCA — NMEPHEOTHTH, AYHHTHI M NHPOKCEHHTH —
«TIpPeICTABIAIOT co00fl, BEepPOSATHO, NPONYKT KDHCTANNH3AUHOHHON AuddepeHnHaunns. Ito
NpeiNooKeHHe aBTOPHl HHUeM He OGOCHOBHIBAalOT. IloueMy MOTJla KpMCTAJIH3aLHOHHAS
auddepeHnHanHsg NMOBeCTH K OGPA30BAHHIO <ULAHPOOOpPA3HHIX H HENMpaBHJIBHEIX YYaCTKOB
pasMepoM A0 HeCKOJIbKHX KBaAPAaTHBIX KHJIOMeTpoB»? Hano 3ameTHTb, YTO Hepeako Cchija-
IoT¢a Ha AHd¢epeHUHANHI0O KaK Ha Mpollecc, BeRYINHH K 06pa30BaHHMIO TOPOX PAa3JHUHBIX
THIIOB, COBEpIeHHO He pa36Hpasich B XapaKTepe H BO3MOXHOCTAX Takol uHbdepeHNHALHH.

ITnaruorpaHATHEIT KOMIJIEKC COCTOHMT H3 Da3HOOOPAa3HHIX NMOPOA, HAauHHAasA OT FPAHHTOB
A KOHYas KBaplIeBHMH JIHODHTaMH. B HeM HaXomfiTcs KCeHOJHTH BMeUlalOUHX TOpOX,
B TOM yHCJe ynbrpa6asurtoB. Jlanee o rpaHHTax HHUEro He rosopuTcsi. KBapueBble AHODH-
TH, DHOPHTH H pOrosoo6MaHKoBOoe (KBapleBoe?) ra66po INpescTaBAsIOT THOPHIAHBIE pas-
HOCTH — NPOJIYKT AaCCHMHJAIHH IIarHOTPaHHTHOR MarMofi yabTpaGasutos (?). Ho uro
npencTaBJalOT co6off TPaHHTH B 3ToM KoMmulekce? KakoB mx cocraB? He ykasaH cocraB
H NJIarHOrPaHHTOB.

Ta66ponnHblit KOMMIEKC pasfensieTcss Ha MOPOABl MarMaTHueckoro ob6imka (1) u cme-
waHHoro raG6po-ampuGoaHToBOro kKommiaekca (2). K nepBeM OTHOCATCS HOpMaJsbHOE
ra66po, ra66po-HOPHTH, NHPOKCEHATH, IJArHOK/Na30Bble NHPOKCEHHTH, TaG6po-NerMaTu-
THL H AHOPTO3HTH C NOCTENEHHBIMH IMepPeXoJaMH MeX1y HHMH. Bmemalomue nopoabi —
yJAbTpaGa3HTH, B KOTOPHX YKa3aHHEIE NOPOAb! BCTPEYAIOTCA B BHAE HENMPABHIBHHIX Te,
MOJIOC H OTYETJIHBEIX XKHJ; B raGGpOMAHBIX MOPOAAX — PEJHKTH H3MEHEHHBIX YJabTpaGa3u-
ToB. UTO KacaeTcs NMOpOX CMeIlaHHOrO KOMILIEKCa, TO BO3IeficTBHE aHOPTO3HTOBOR HHbLEK-
IHH Ha yJabTpa6asHTH, 3(¢y3HBHO-OCafouHble H MeTaMOp(QHYECKHe NOPOAH TNPHBEIO K
06pa3oBanHIo 3TOro ra66po-ambubonuroBoro Kommiekca (crp. 49, 6). Hanee (crp. 63) yka-
sHBaeTcs, YTo ra66po-aMpHGONUTH 06Pa30BANHCh «B Pe3yJbTaTe BO3AEHCTBHA MIAaTHOT PAHHT-
HOMl MarmMel H HeNOCPeNCTBEHHON HHBEKIHW aHOPTOSHTOBOTO paciyiaBa B Y/IbTPAOCHOBHLIE
NOPOAHN W BMellallive UX ocafouHo-3¢dy3uBurie nmopomnr», TakwMm o6pasom, nosnyuaercs,
410 ra66po-aMpuGouTEH 06pa3oBajHCh NMpPH BO3NEACTBHH HAa yJAbTPaGasHTH H APYTHe NOpPO-
IH WHTPY3HH TOPOJ NJiarHOTPAaHHTHOTO KOMIUIEKCA — I1arHOrPaHHTOB.

AHODTO3HTOBHIE MHDBEKUHH aBTOPHl CUHTAIOT KHCJLIMH OTILEMJIEHHAMH IJIarHOrpaHHT-
HOft MarMin (cTp. 65). Ho aHOpPTO3WTH OTHeceHH He K IIATHOIPaHHTHOMY, a K ra66poua-
HOMY KoMIJekcy. C Apyrofi CTOPOHH, MOXHO TOAYMaTh, 9TO CYLIECTBYeT CaMOCTOATE/b-
Has MarMa — XXHAKHA NoJieBoIINaToBHfl pacnias (ctp. 65); ocHOBaHHA ANA 9TOrO mnpen-
MOJIOXKEHAsT Te XKe, 4To ObIHM BhicKa3aHM A. H. AnemKoBEHIM [IAs KBapIOJHTOBOM MarMel.
Huxe ykashBaercs, 4To HaH6oJiee NMPaBHJLHO PacCMaTpHBaTb MaTepHal aHOPTO3HTOBHIX
AHBEKUHA KaK KHCJIBE OTINEIVIEHHsl NJIaTHOrPaHHTHOR MarMe (COCTaB ee OCTaeTcs HeHs-
BECTHLIM), KOTODHE AeCHNH(PHUUPOBAJIHCH M M3MEHSJIH YJabTPaGasHTH NpPH 3HAYHTENLHOMR
ponH GoHN0B M rasos, cofepxasurux Al:Os, CaO, H:0, H ¥ npyrie KOMNOHEHTH. H NaJaH
ra66po-aMbHOONHTHL.

Onuaxo aBropsl He MPHBOAAT [OKA3aTeNbCTB BO3MOMHOCTH KHCIHIX OTIIeNJEeHHR W
Bo3feficTBHs JIIOMI0B M ra3oB; pacCyXKieHHe IIeJHKOM OCHOBAaHO Ha OTBJeYeHHBIX coofpa-
JKEHHSIX, He HMeloux ¢akruyeckux o6ocHoBanufi. Hamo ckasath, uTo Takoft XapuKrep
uMetlor u «BriBomel» (crp. 73—75). IlogmoGHule paccyxkIenHA He MOTYT NOMOYb B pa3pe-
IIEHUH <«HEACHLIX» BOMPOCOB; MOXHO «OTMedaTb» pPasJHUHHE . 0GCTOSATENbCTBA, TOBODHTS,
49T0 «He MCK/II0YaeT HajHyua ra66po rae-To Ha rayOHHe», 9TO <«HAM KaXeTcs», «MOXKHO
nojaraTe» (BOMPOC, OTKYAA aHOPTO3HTH), HO KOHKDETHHIX BHIBOJOB H3 TaKHX OGLIMX BH-
paXeHHH TOJYYHTb HeJb3sl, a HEOCTOPOXKHBIE CCHUIKH Ha (H3HYECKYI0 XHMHIO TPHBOAAT
K aGCypAHOMY YTBEepKAEHHIO, UYTO COCTaBH Ta66po-aMbHOONHTOR IPEACTABJISIOT «IIOJe»
Haubosiee YCTOHUMBHIX H paBHoBecHHX a3 (cTp. 61), pasuoo6pasne KOTOPHX «CBHOeTeb-
CTBYeT O HepaBHOBECHOW, HEYCTOHUMBON (PH3HKO-XHMMUecKOfi oGcTaHOBKe» (eTp. 64).

B craTtbe npuBeneHo 9 aHaaH30B ra66po-amduGoanToB, Gojee HJIH MeHee ONHOPOLHBIX
(cTp. 60), Torma kak B HCCleNOBaHHOM pajioHe OHH BecbMa PasJHYalOTCs Mexay coGofi mo
XHMHUECKOMY H MHHepanbHOMY coctaBy (cTp. 51 R nanee). AHanM3HPOBaHHBIE NOPOAH:
TaKXKe OTJIAYAIOTCH N0 XKMHYECKOMY COCTaBy, OCOOEHHO B OTHOIIEHHH CONepXKaHHs ileso-
Yeii — ot 4,34 no 0%. He yKkasbiBaeTcs MHHepa/NbHHA COCTaB aHA/JH3HPOBAHHHIX NMOPOI, UTO
MeillaeT BEISICHHTDb .XapaKTep H3MeHeHHA, o6yC/oBJeHHHX HHBeKLHefl. OnHcaHHe mopoA co-
BEpUIEHHO OTOPBAHO OT HAHHHIX AaHaJH30B.

Hns comocTaBJieHHS XHMHUYECKHX COCTAaBOB MOPOA ABTOPH YHNOTPEGHAH HENPaBHJbHEIH
npueM. OHH B3SMH MoJeKyJspHble KoauuectBa Al:Os, MgO u CaO, mpeBenn ux x 100 n

t Hsing-Yuan-Ma, On the occurence of agmatite in the Rogart Migmatite
area, Sutherland. A study in granitisation. Geol. Mag., 85, 1—18, 1948.

2 Erdmannsdé rifer D. H. Uber unausgereifte migmatite (aorite). Nachr.
Ak. Wissensch. Géttingen, Mat.-phys. K., 2 Heft, s. 96, 1946.
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HaHecaM Ha TpeyroabHylo nmarpamMy. Ho Bemp Moryt OHTh NMOPOAW ¢ ORHHAKOBHIMH OTHO-
LIEHHSIMH MEXIY KOJHYeCTBAMH STHX OKHCJIOB H BMECTEé C TeM COBepLIeHHO DPas3jHUHbE MO
cofepXaHHIO llesouefl, KpeMHedeMa H Keje3a, ClefoBaTe/bHO, 5TH MNOpOAW MNONMaayT B
OAHO H TO e IoJie, XOTS1 OHH OTHOCATCA K pa3JHuHHM THNaM, Tax, B moste ra66po monanu
ra66po-nerMaTHTHl, B KOTOPHX KpeMHuedeMa 35,07%, memoueit 1,32%, u ra66po-amMmdu6oan-
TH, B KOTODHIX COOTBETCTBeHHBle AaHHHle cocTaBaaloT 52,27 u 4,31%, a B ra66po — 48,24
H 3,564%.. Ilo aBTopaM, ra6Gpo-NerMaTHTH MO XHMHYECKOMY COCTAaBY <«Upe3BLHIYAiHO GJM3-
KH» K ra66po-ampubonnram (ctp. 61). HemocpeacTBeHHHe RaHHEIE XHMHUYECKHX aHAJH30B
fBHO NPOTHBOpeYAaT TaKOMYy yTBepxneHHIo. Ha OCHOBaHHH CBOero yTBepXKAeHHs, OCHOBaH-
HOTO Ha HENpaBHJbHO B3ATHIX <«MapaMeTpax» IJs CPaBHeHHsl XHMHUYECKHX COCTABOB I0ODOX,
ABTOPH NPHXOAST K OYeHb HMIKPOKOMY o6oO6mienuio: «BasoBofi XHMHUeCKHA cOCTaB He saBAseT-
Cs1 HaleXKHBIM KPHTEDHEM IJIfi CYXKAEHHS O reHesnce mopoi» (ctp. 62).

Ha gnarpamMMe XHMHYeCKHX COCTaBOB, JaHHOA mo MoeMmy cmocoGy (¢wur. 1), ra66po-
aM$pu6OJHTH, COOTBETCTBEHHO pa3HOOOpa3HIdO HX COCTAaBOB, 33aHHMAIOT O6OJblIOe [MoJe,
npHYeM M3 HHUX BHAeaAIOTCA oboraumeHHble menoyaMd (11 m 20), a ra66po-merMaTHTHI
HaxonsiTcad cpeiH AyHHToB. ['a66po-aM(HGOAHTH. TPEACTABJAIOT Mepexofsl OT GeAHBIX
uesouaMu (JMLIEHHBIX llenovefi) H KpemHe3eMoM (9) do GoraTelx WIeNloYyaMH H KpeMHe-
kucnoroit (20). MOXHO NpeamoNIOXHTb, YTO 3Ta CEepHA TMOpOA [OJYUHNACh BCJeACTBHE
HHBEKUHH TNIarHOTPaHHTHON HHTPY3HH B YJbTPaGas3uTH (4acThlo B 3¢dysHBHO-0CafOYHHE
NOpOAH), BO3MOXHO, C 3aXBaTOM MaTepHaja H3 ra66poBHX MOpOL.

HHBbeKUMOHHO-MeTacOMaTHUECKHEe H aCCHMHISILAOHHBIE MPOUeccH oOyCMoBH/M o6pa3o-
BaHHe H pa3HooGpasne «ra66po-aMdpuGoMHTOB», O UYeM TOBOPSAT aBTOPH (cTp. 45); cyule-
CTBEHHYIO YacTb CTATbH COCTaB/seT NMoAPOGHOe ONMHCaHHe OCOGeHHOCTell 3THX MOpOML

Jlns GoJsiee TOYHBIX BHIBOJOB HEOOXOAHMO NMPOMGBECTH aHaJM3kl KaMeHHOTO MaTepHaJaa,
WIIOCTPHpYIOILero u3MeneHHs mopof. Crenyer Gonee noApoGHO pa3obpaTbcs B aHaJTH3AX
NOPOA H HYXHO GLITb OUEHb OCTOPOKHKM IpPH PacCyXAEHHSX O reHesnce NMopoM, NMPHHHMAT
BO BHHMaHHME, YTO AJf HAC NOKa elle HEACHH (GH3HKO-XHMHYeCKHe ycIoBHS o6pasoBaH#s
H3BEepPKEHHBIX NOpoX. Y HHKTO NMOKa He 3HAeT, YTO TaKoe «HOPMAaJbHHIA XOA» Marmartuye-
ckoil pedpdupenunauny,

Pyxonuch nocrynuaa B Pemakumio
5 mions 1954 r.

B. M. BHICONKHHA

O KHHTE M, H: NETPYCEBHYA «FEOJIOTO-CbEMOYHLIE H NMOHCKOBLIE
PABOTHl HA OCHOBE A3POMETOHNOB»*

INMpekpacHo odopmieHHas B Gorato HJmOCTpupoBaHHas Kmura M. H. Ilerpycesuya —
NepBOe MO CYUIECTBY PYKOBQACTBO NO NPHMEHEHHIO a3POMETONOB NPH TeOJIOrHYeCKOM Kap-
THPOBAHHH.

Pacora M. H. IlerpyceBrmya HOCHT XapaKrtep MNONYHHCTPYKUMH — NMOJYPYKOBOACTBA
i CONepXHT NecaTb rJaB. B riaBe mepBO# 2BTOp KaeT onpefefeHHe NMPeAMeTa H YKasHl-
BaeT 06JacTH TpPHMEHEHHS a3POTeOJOTHYECKOTO MeTOla, a TaKXKe 3aBUCHMOCTb ero sddex-
THBHOCTH OT Pa3jHUHHX ycioBuit. Bo BTopo# rnase peus umer o6 a3popoToCHEMKE NpR
reQOrHueckHx pa6oTax W Tpe6OBaHHAX K aspodoTroMaTepHanaM, BHIGOpe MaclTaba CHEMKH
¥ TIOpSNKe TpPOBeAeHHs reONOrHYeCKMX PaGoT ¢ MaTepHanamu a3podorocneMku. TpeTbs
/1aBa COJEPKHT OOlIMe CBeleHHA O NelIHGPHPOBAHHH H TEXHMUYECKHX MpHeMax paGoOTH.

FnaBel weTBepTas, NATAsA M MecTas TMOCBAUECHH LeTalNAM Tre0JOrHYeCKOro
LeIHQpPHPOBaHHS, AeWHGPHPOBAHHS UETBEPTHUHEIX OTJOMeHHA M reoMopdonoruu. B raase
cexbMOfi H3naraercs creuHdHKa TPHMEHEHHS aSpOMETONOB TIpH MOHCKAX MOJe3HBIX
HCKOnaeMuX. I'JlaBa BoCbMas TOCBAIIEHAa <HOPMaJjlbHOMY WHKJAY a3pOreojIorHYEeCKHX
paboT ¢ MaTepHanaMH aspoOTOCHEMKH», a F/laBa [ €BfATa s — MeTOly aspOBH3YaJbHHX
vabaogenuii. Hakonen, rmaBa fecsiTas Tpaxryer o6 OpraHM3alMM asporeoJOrH4ecKHX
pa6oT H raBa OAHHHAaNUAaTas—o «TPe6OBAHHAX K OTYETHHIM MaTepHalaM IO a3po-
reoNIorueckHM paboTaMs. B sakmiouenHe NPUBOAHTCA CITHCOK JHTEPATYPH, MO COBETCKOH
NuTepatype, B CYUIHOCTH HCUEPNEIBAIOIIHIL,

Ilo uzee paora M. H. Tlerpycesuua, NpH3HAHHOTO CMENMMANHCTA MO TeONOrHUECKORA
HHTeprpeTauuu a3pooOTOMATEpPHAJIOB, JOMKHA CAYXKHTb NOCOGHEM AJisi UIMPOKOTO KpYra reo-
JIOTOB, TMONYJADH3MPOBATH a5POMETOAbl H AaTh BO3MOXHOCTb BCECTODOHHEe OBJIajleTh HMH
JIaM W OpPraHH3aUMsM, He NPUMEHAIWNM HX, JHCO NMONb3YIOUWMMCS HMH HEOCTATOYHO WIH
HEeMoJHO.

HMms aBTopa CHYXHT DydYaTeJbCTBOM 3a BHICOKH YPOBEHb MeTONHYECKHX YKA3aHHH
i1 o606mennit. JeiicTBHTeNBHO, YHTaTe/b Hafiler B pafoTe MHOrO HHTEPeCHOr0 H 1LEHHOro,
0COGEHHO, €CJIH OH Yie BJlajieeT H3BECTHHIM MMHHMYMOM OMHTa B pacCMaTpHBaeMOH OGJIACTH.
IMosToMy, He pa3GHpasi HECOMHEHHBIX NOCTOMHCTB KHHIH, Mbl CllelaeM HeKOTOpbie 3aMedaHHs.

Tpexne Bcero, HasBaHHe KHHUTH He BIOJIHE TOUHO COOTBETCTBYET CONEPKAHHIO. Aspomar-
HUTHASl ChEMKa — HeCOMHEeHHO TOHCKOBHIfI a3poMeToNl, K KOTOPOMY C MOJHBIM MPaBOM MOXET
GHITb MPUMeHeH TEPMHH «a3pOreo/IOTHUeCKHI», HO B KHHre OHa He pacCMaTpHBaeTcs, TaK Kak

* TocreonTexusgar, Mocksa, 1954, 106 crp., 78 nan, u. 8 py6. 75 k.
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9T0 cmenHajbHasg o6jaacTb reodusukn. IlocBATHTE HeGOJBLWIOR pa3men B rijase celbMOfl COB-
peMeHHOMY COCTOAIHHIO BOIpOca 06 oO6llerec/orH4eckoil H NMOHCKOBO/ HHTepHpeTalHH aspo-
MarHHTHHX HaG6JIOJIeHH{l MPH a3POTe0sIOTHYecKHX paboTax chefomano 6u. Bonpoc ator npu
BCell ero BaXKHOCTH MaJI0 3HAKOM MHPOKofi Macce repsioros, Her ynoMuHauus B Hure m o6
HCC/IElOBAHNH TeOJIOTHH MOPCKOTO JHA ¢ MOMOMLIBI0 a3podOTOCHHMKOB.

PepakropoM kuurd A. A. BoriaHOBHIM COBepliIeHHO NMPaBHJbHO OTMEUEHO B NpeaHCJIOBHH,
YTO B Hefl HELOCTATOYHO OTpaXKeHo To GeccnopHOe MOJOXEeHHe, HYTO HCHOJb3OBaHHE a3po-
¢oToMaTepHaJOB H a3POBH3YaJbHBIX HAGJIONEHHUIl ABJASETCS METONOM re0JIOTHUeCKON CHEMKH,
a He CaMOCTOATENbHEIM BHIAOM paboT, Kak GH 32MEeHSAIOWHM B BHIOUIMEHSIOUIHM MOC/IEAHION.

C 3Toft TOUKH 3peHHS YXe COBEPIEHHO HEeNMPABHJALHO LIMPOKOE YNoTpeG/ieHHe aBTOPOM
TepMHHA «apPOreoJIOTHYECKas» MapTHA, «a3POTeosioTHUeCKHE» ! pa6oTH (LMKJIH, MPH3HAKH),
nepeHeceHUe NPHUBHUBIIErocs Y reoJioroB «GBITOBOrO» TepMuHa B JHTepaTypy. KcraTtH ckasaTs,
Hapsagy ¢ 3TUM (HanpuMep, ctp. 97) nns napThil, paGoTalOIWHX ¢ a3pobOTOCHUMKAMH, aBTOp
TpHMeHsieT TePMHH «Ha3eMHHIE Te0J/IOrO-CBeMOYHble MapTHH». Y YHTATeJNs MOXKET CO34aThCA
priedaT/ieHHe O CYLIECTBOBAaHHH KaKHX-TO «HaA3eMHBIX» reOJIOrO-CheMOYHHX NapTHi, XOTH,
KOHEYHO, aBTOD He HMeJ 5TOTO B BHIY.

Ho nmeso He TOJAbLKO B TEPMHHOJIOTHH — 3aCJYXKHBAIOT YNOMHHAHHS HEKOTOpHie HeloueTH
H B CONEPXKAHHH KHHrH. ASPOMEeTOIAEl PacCMaTpPHBAIOTCA CJ/HIUKOM H30JHPOBAHHO OT «Ha3eM-
HBIX» METOAOB, JIHIIb HECKOJbKO ab3alleB B PAa3HHX I/1aBax IOBOPAT O TOM, YTO Ha3eMHble
MapuIpyTH 00s3aTeJbHH H NIpH <«a3poreojornyeckHx paGoTtax», HO NO BBEICKA3HIBAHHIM
aBTOpa B APYrHX MeCTaX KHHI'H MOXHO AyMaTb, YTO OHH MPOBOAATCH TOJbLKO B HeSICHHIX
MecTax, 4ero, pasyMeercd, aBTOp He uMea B BHAY. C 9TO TOYKH 3peHHA B § 2 riaBm OmHH-
HaQuaTod He CJeJOBAaJi0 NMepeyHc/sTb KapThl, NpHJaraeMble K OT4YeTy, H T. I. BmosHe
LoCTaTOYHO Ob0 6Bl YKa3aTh, KaKHe JONOJNHEHHS B OTUeTe CBSI3aHBl C a9POMETONAMH.

B camoM Hauasne HyXHO GHLIO AaTh OOLLYI0 CXeMy NpDHMeHEeHHs MeTOoZa M 3aTeM yxe
ZeTaJu3HPOBaTh OTHAeNbHble «y3abl» paGoTh. O cymHOCTH 3TanoB aemndpuposanus (mpen-
BapHTENBHOTO, MOMEBOT0 M KaMepaJbHOrO — OKOHUATEJNbHOTO) YHTATesb Y3HaeT MOCTENeHHO,
4 He 3HAKOMBIH C METOOOM HO CYLLeCTBY — JIHIIb B KOHIE KHHrH (TJlaBa BOCBbMas).

BecbMa CIOpPHBIM BOMPOCOM SIBJASIETCS OTHeCeHHe aBTOPOM COGCTBEHHO as’podoTocheMou-
HBIX pafoT K a3poreojoruueckoMy Merony. Takue paGoTH, Kak NpPaBHJO, HMeIOT 6oJiee LIHPO-
Koe Ha3HaueHHe, He mnonseXuT COMHEHHIO, YTO B OTHEJBLHBIX CJAy4asxX TFeoJIOTH ROJIKHH
NpeIbsABAATh 0COOble TpeGOBaHHS K YyCJOoBHAM aspodorocheMkH. B oueHb MHOrHX caydasx,
0AHAKO, XOpOLINe CHHMKH BIOJHE MOTYT YAOBJETBOPHTb reosora. KcraTh, nepeunciennbie
aBTOpOM TpeGoBaHHsl K aspodoToMarTepHanaM (cTp. 15) He comepkaT HHuero cneuuduye-
CKOro, KpoMe yKa3saHHg O ¢oToGymare, YyTo He HMeeT OTHOLIEHHA K TIpoueccy a3po¢oTo-
CheMKH, TpeGOBaHHe XKe K CheMKe IIocJe JIHCTOMaaa AJsi HeKOTODBIX PaiOHOB YacTo TPYAHO
BHIIOJIHEIMO TO KJHMATHYeCKHM M a3pOHABHTALHOHHBIM YcJoBHSM. Beoms aspodoTocnheMK)
B UMKJ pa6GoT, aBTOP HCHOPHPYET H CYLIeCTBYIOLUIYIO MPaKTHKY, H HEOOXOAHUMOCTb SKOHOMHOTO
pacxonoBakHus cpeactB. ClefoBano Obl, He Kacasch CheMKH B IAK/Ie paGoT, mogpoGHee pac-
CMOTpeTb BONPOC O KauecTBe CHHMKOB B (JIy4asiX, KOFAa OHH JOJKHE NpPOMSBOLHTHCA IO
CrielHaJILHOMY 3aKas3y.

B § 2 riaBel BTOPO#i aBTOp TOBOPHT O HeOOGXOZMMOCTH HMeTh NpH CheMKe (hoTocxeMbl
B MaclitaGe 3aJjeTa, NOMUMO PeNpPOAYKLUHMA, He3aBUCHMO OT MaciuTaGa cheMKH. 370 Tpe6Go-
BaHHe H3JIHLIHe NMpPH MeJkoMacwiTaGHOcTH (Meabue 1:200000) mam caabo#i meurngpupyemo-
ctH. HeranabHocTh nemn$pHPOBAHHS 3aBHCHT OT MacmtaGa CHHMKA, a He OT TeOJIOrHYecKoil
creMKH. TTosToMy npH MeJKkHx MacuiTabax MHOroe HeHGEKHO TepAeT B JeTasIbHOCTH INPH
nepeHoce Ha KapTy. Ilpu 3THX ycioBHAX ¢oTocXeMnl B MacioTaGe CHMMKA HYXKHBI He Bcerja.

I'naBa TpeTbsl CJAMIIKOM CXeMAaTHYHa M He MOKa3biBaeT, KaKHe AellHdpHpYyIOLlHe TNpH-
3HAaKM aBTOpP CUHTaeT NPAMEIMH [Jisi Te0JIOrHYecKoro AelingpHpoBaHHA. B KauecTBe 06bek-
TOB, 06/1afalollUX <MPAMBIMHY MPH3HAKaMH, OH NPHBOAMT DeKYy, AOPOTY, CTPOEHHS H ApYrue
npeAMeTH, He SBJAIOMHECT OGBEKTaMH TreoJIOTHYECKOH CheMKH. MoxeT GHITb, 5TO MOHsTHE
H3JHlIHe BooOlle, TaK Kak, Hanpumep, AafiKa, HeWHGPHPYIOLIASACA MO NPAMOJHHEHHOH
rpHBKe, HeLIMdPHPYeTCA CKOpee MO KOCBEHHOMY INpH3HaKy — ¢opMe pesbeda,

Cpean aellH(PHPOBOYHBIX HPH3HAKOB AaBTOPOM He YNOMSIHYTHl TaKHe, MOXeT ObiTh
H pelKHe, HO MHTepecHble GHOreHHble NPH3HAKH, KaK BRIGPOCHL H3 XOMAOB 3eMJiepoeB, 0co60
o6ubHBIe B ONpe/iesleHHBIX CBHTAaX, H PacHpPOCTPaHeHHe NpPOCBEYHBAWOWIHAX CKBO3b TPaBAHOI
nokpos 3asoroB (crapuix nameH), O6a 3TH NpH3HaKa CYLIECTBYIOT B HEKOTOPHIX PaifOHAX
CepepHoift 9MG6bl. Pasnen o npussakax npu AeinppupoBanun (cTp. 22) HeJjokKeH BooGlle He-
qetko. Hesicna ¢opmyanpoBKa nmpH3HAKa «CMEXHOCTH», YeMY He CIOCOOCTBYIOT H CCHUIKH Ha
puc. 14, 34 u npyrue, B § 2 — «Texunueckne npHeMel paGor ¢ MaTepuajaMu a3podoro-
CheMKaMHU» — HeT UeTKOCTH B HGJIOXKEHHH NOCJAeA0BaTeJbHOCTH H 3HAUYEHHW 3TANOB PaGOTH
€O CHHMKAMH H HHYEro He FOBOPHTCA O TE€XHHKe PaGoTHl CO CTEPEOCKONaMH, CHHMKH KOTOPHIX
npHBeleHH. Mexay TeM 3TO HMeeT GoJiblIOe 3HAaueHHe, YeM H3JaraeMble Ha ctp. 47 ofuie-
H3BeCTHHIe MOJOXEeHMWs1 o CTPYKTYpHHX ¢opmax. Her cenmennit o mpemmymniecTBax @ Helo-
CTaTkax crepeockonoB o6oux TunoB. Ha ctp. 42 cnemoBano 6u nath XoTs 6bi 06IIHe yKasa-
HHsA 00 ycTpoiicTBe H NPHMEHEeHHW HaPaJIJIAKTHUECKOH JHHENKH,

B rnaBe ueTBepTOil aBTOp BBOLHT HOBoe mNOHsATHe «KpHTepHi AAs TeoJOrHIECKOro
JiewndpupoBanua» (ctp. 28). IloBnaumMoMy, aBTOp He BHAHT PpA3HHLL MeXAy KPHTEpHEM
¥ OpH3HaKOM. B TakoM ciyuae HOBHII TepMHH He HyXeH. 3pxech xe (cTp. 29) aBTop mnox-
YepkHBaeT 3HaueHHe MPH3HAKA «CMEXKHOCTH», HO ero CMBICJ TOMXe OueHb HesiCeH.

Boo6uie B 06/1acTH TePMHHOJIOTHH Y aBTopa HaluiogaeTca HebGpexHocts. Hampumep,

! TepMHHBI 5TH BecbMa COMHHTEJLHH faxe no MopdoJoruy.
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aBTop nuuet (cTp. 28): «K umcny oco6eHHOCTed, MPHCYIIHX OnpeleseHHOR rOpHOM.mopose,
npUHaANexaT ee LBeT M dH3HKO-Teosormueckue clorcTBa: K nocaennnM oTHOCATCA BeliecT-
BeHHHMf cocTaB...s» (?! 5. B.). Ha ctp. 54 ykasmiBaercs, 9To Ha pHC. 42 «NpelXcTaBJeHH TH-
MHYHBIE OTJIOXKEHHR HHIKHero KapGoHa». Tosbko H3 pAafbHeiilllero TEKCTa BHISICHAETCS, YTO
aBTop HMeeT B BHAY omnpeieseHHbll pafioH H cBHTYy. C/OBO «THNHUHBHIA» B DaHHOM cCJydae
COBEpIIEHHO HeYMeCTHO H MOXKeT TNpPHBECTH K HenopasymeHnio. Ha crp. 27 ynomuHaercs
«OCLIYHEI CTEepeocKon», HO 0 KakHX-JHO60 APYTHX aBTOP HHrJe He T'OBOPHT.

ABTOp 3/0ynOTpeGaseT CJOBOM <«OfpejesieHHBbI», HHOTAA NOMYCKAaeT CKPHITYIO TaBTOJO-
THIO: «CEJIEKTHBHOr0 BLIBETPHBAHHA H JeHYIallHH, OnpeleseHHO! H3GHPAaTEJbHOCTH 3DO3HM»>
(ctp. 22), «aABAsIOMWAFCA Pe3yALTATOM TNpPOSBJEHHA ONpEeNeNeHHOH CeJEKTHBHOCTH NPOLECCOB
FLIBETPHBAHHSl M HanpasJeHHON H3GHPaTeNbHOCTH 3PO3HH» (cTP. 29 M T. 4.); B HEKOTOPHX
MecTax upe3MepHOe CTPeMJIeHHe K «TOUHOCTH» ONHCAaHHA MAEJAeT 3K THAKERIM, a H3JoKe-
HHe B pffe CJy4yaB 3arpoMoOMJaeTcs H3JHMIIHHMU cJoBaMH H ¢dpasamu.

Bpsix s Hyx)HO OBUIO paccMaTpPHBaTh OTA&JBHO «AelIH(PHPOBaHHe JIHTOJOLHH» [OPOL,
«CTPYKTypHOe AewndpHposanHe» (ctp. 33 u 40) u «memudpupoBaHue cTpaTHrpadHueCKHX
roMiiekcoB» (ctp. 52). Hewndpupys naacT, reojorHuecKHe TPaHHIBI, CBHTHl, MH TeM
CaMBIM «OelIHQpHpYeM» H CTPYKTYDY, a ompefesleHHe 3JieMEHTOB 3aJIeraHHs JIacTOB M pas-
JiOMOB MOXHO OBIJIO BHIHECTH B OTAesbHble naparpadu. [lemndpHpoBanue cTpaturpadude-
CKHX KOMILJIEKCOB (C 4YeM, KaK NPaBHJO, H HMeeT [eJO 'e0JIOT) 10 CYLIECTBY SIBJSETCH TOXE
«JIHTOJIOTHUECKHM» JellH(pHpOBaHHEM,

B rsigse geBATOl aBTOp paccMaTpHBaeT aspoBH3YaJibHele HabuoieHHsA. He BmosHe scHa
TOYKa 3peHHs aBTOpa, HACKOJbKO OHH HEOGXOAHMBI NPH HAJHYHH YIOBJETBOPHTEJBLHO
newtH$ppHPYIOIIUXC CHHMKOB H HAcKOJBKO Cepbe3HEl OCHOBAHHS K DPa3peXKeHHI0 NPH 3TOM
Ha3eMHBIX MapLIPyTOB 33 CYeT a3pPOBH3YaJbHBIX.

Mexay Tem 3T0 BecbMa BaXKHBIi Bonpoc. OTHOCHTe/IbHAst JOPOTOBH3HA aSPOBH3YaJIbHBIX
pa6oT H MaJjasi (a NPH MaJOOMLITHOM NepcOHase HysneBas) 3()(PeKTHBHOCTb HX He MO3BOJSAIOT
IIDH HaJHYHM A3POCHHMKOB, MO HallleMy MHEHHI0, PEKOMEeHAOBaTb TakHe paloTH, TaK Kak
HIeno, KaK NpaBHJO, CBOAHTCH, B KOHIle KOHNOB, K (opMaNbHBIM MapuIpyTaM H 3aTpare
CpeACTB B yIIep6 MeTabHOCTH Ha3eMHBIX HaGmioAeHHI. -

C/IOXKHOCTb OpPraHM3alHH H. NOATOTOBKH K a9DPOBH3yaJbHHM NoJjeraM OyleT onpapiaHa
JMHIbL AN PalloHOB, MO KOTOPEIM OTCYTCTBYIOT a3pOQOTOCHHMKH, H AJS HEKOTODHX BHAOB
CrelHa/IbHBIX MOHCKOBLIX PaGoT, 0COGEHHO CBS3aHHHIX C LIBETOM BHIXONOB.

«ABTOHOMHCTCKHE» YCTPeMJeHHs1 aBTOpa HaXOAST OTpaXeHHe Ha cTp., 74, rae dopmy-
JHDYIOTCSl TPEGOBAHHA K reoMopGOsOTHUECKOH KapTe, «COCTABJIEHHONA Ha OCHOBAMHH... AelHd-
pHpOBaHHsI a3po¢OTOCHHMKOB». TpeGoBaHHs 3TH OObLIYHH, Xxo0Ts1 (OPMYJHPOBKA aBTOpa
MOXKeT BbI3BATh Y UHTaTeNs MBIC/b, YTO 3Ta reoMop(oJOrHyecKasi Kapra «ocobeHHas» «aspo-
reojornueckasi», Ha cnepyloweii cTpaHule «a3poreosoruyeckue NPU3HAKH» MOJNE3HBIX HCKO-
naeMblX, MO HallleMy MHEHHIO, NpaBHJbHee OLIIO Obl UMEHOBAThH «JellH(GPHPOBOYHBIMH MpH-
3HaKaMu» AJs1 BBIXONOB.

OueHb cTpaHHO 3BYUHT cjemylomuit a6san: «Ho m B HacTosiee Bpems (T. e. J0 ycTa-
HOBJICHHS «d3POTEO/IOTHYECKHX MPH3HAKOB».— 5. B.) NOHMCKM NOJIE3HBIX MCKOMAEMBIX MOJMKHbI
3aHHMaThb BeAyllee MecTO B OO0LleM KOMIIJJEKCEe a3pOreosOTHYecKux paboT». 3To «HO», BHIAU-
MO, JaHb aBTOpa JIOXKHOMY NpeAcCTaBJieHHI0 06 0c060f «a3’poreoJoruueckoil» chbeMkKe,

ABTOpOM Ge3 AOCTATOYHBLIX OCHOBAHHMIH YCJOXHAIOTCA TpeGOBaHHS K OTAeJbHLHIM 3TamaM
pa6or. Ha ctp. 83 OH roBOPHT, YTO HpH NpPeABapHTEJNbHOM [AeUIHPHPOBAHHH HEOGXOAHMO
pasje/ieHHe rPaHHI MO JOCTOBEPHOCTH «XoTs Obi» (!) Ha Tpu rpymnhl. Ha crp. 84, ecan
UpaBUJIbHO MOHATbH aBTOPa, OH NpeAJaraer NapajienbHo ¢ OGLIYHBIM ONMHCAaHHEM MaplipyTa
ONHCBHIBATH €ro AJS «a3poreoJiorHuecKoil» cheMKH. Llenecoo6pasHee 6RO 6l PEKOMEHAOBATh
IOTOJNHATEJNbHO® ONHCAHHE HEeKOTOPBIX AAHHBIX A/ YTOUHeHHs NeWIHPHPOBOUHBIX TNPH3HA-
KoB. Bce TakHe H3JHIIHHe PeKOMEHHALMH AE30DHEHTHPYIOT H YCJAOKHSIOT OCBOeHHe a’po-
METOAOB HAYHHAIOWMUMH,

Kak ykasbiBajioch, KHHra XOpOIIO HJJIIOCTPHpPOBaHa, CHUMKH CHaGXeHBI 4acTblo KaJb-
KaMH, YacTbi0 OTXelHPHPOBAHHI HENMOCPeNCTBEHHO, HMeeTcs IuecTh cTepeonap. OTMeTHM,
4TO Ha puc. 47 ABHO HeBepHa CCHUJIKA Ha PHC. 45, K KOTOpoMy OH GyATO O CHNYXKHT AOMOJHeE-
HueM. K coxanieHHIO, HeT CHHMKOB COJITHHIX KYIIOJIOB, KOTOphie B psife cayudaeB 3¢deKTUBHO
H3Y4aloTcs C NOMOLIbI0 aspoMeronoB. Mntepnperauus puc, 45 HaM Kaxerca HeroyHoli. Ha
CHHMKe BH[Ha IPOCBEUNBAIOINASACA uepe3 BepXHHil NIOKPOB UETBEPTHUHHIX OTJIOMEHHHd ApeB-
Hsisl 3po3HOHHAA ceTh, Takoili pHCYHOK He Bcerja GyldeT OTBedaTh «MOrpe6eHHOMY MHKPOpeJb-
ey KOpeHHBIX TOPOLd», €CJIH CYHTATh «KOPEHHBbIE» NMOPOJK JOUeTBePTHUHBIMH.

Kak MOXHO BHAETh, OCHOBHRIMH HEOCTAaTKaMHM KHHTH SBASIOTCA: 1) HIes o6 aBTOHO-
MHH «a9pOre0JIOTHYECKOH» CbeMKH, TpOBOAMMAsi aBTOPOM, MOMeT OHITh, 6ecCO3HaTe/bHO;
2) MecTaMH HeyldayHOe PacMoJIOXKEHHe MaTepHala H HeYyeTKOCTb H3JIOKEHHs, 4TO OdYeHb
BaXHO, TAK KaK KHHra npejHa3HaueHa AJA MONYJSAPH3allMH HOBOTO MeTola.

JIoCTOHHCTBA KHHFM — KBAaJH(HUHMPOBAHHOE H3JOXKeHHe Ha psle JOCTATOYHO XOPOLIO
HJJIIOCTPHPOBAHHLIX NPHMEPOB METOLHKH AeWH(PHPOBAHHA PAa3JIMUHBIX IeOJIOTHYECKHX 3Je-
MEHTOB H OGOCHOBaHHe BO3MOXMHOCTH NPHMEHEHHs MeToAa JJs pelleHHs PpasHooOpa3HBIX
reoJioruueckux 3anau. ITostomy paGora M. H. IleTpyceBuua sB/seTcsi LEHHEIM nocoGHeM
JJIS TIOJNIeBBIX 'e0JIOTOB, HECMOTPSI Ha OTMeUeHHHe HeJIOCTaTKH.

Cratba nmoctynuna B Pemakuuio
14 oxTsi6pa 1954 r.
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Anaubes B. Il. Pacnpocrpanenne uw cocrap saécca Hcenik-Kynsa (Ces. Kuprusus)., JAH
CCCP, 1. 101, Ne 4.

AntoHoB B. A Teomopdosorus Jlenkopauckoit o6aactu (Tanwim). Bronn. Komue. mo
usyu. ders. nepwogna AH CCCP, Ne 20.

AnpoxoB B. A, O reonoruueckoM KapTHpoBaHHM (oTBeT peuensenrtam). Mas, AH CCCP,
cep. reoa., Ne 3.

ApxaHrearckuifi H M. O nocnenaneosoiickoll TeKTOHHKe BOCTOYHOTO CKIOHa ¥Ypana
u 3aypaaba. Uss. AH CCCP, cep. reon., Ne 3.

BaGC % eI:D B A. I'. Tunel pa3pe3oB MesOBHIX OT/IOXKeHHi 3anagHoro Ya6ekucrana, JJAH Vs6.

, Ne L.

Benocroukxui U U O BausHuH «MOABOAHBIX HIOH» Ha PACMOJOXKEHHEe TeueHHH, GOpMH-
pyiowmux pabb Ha axe pexu. Biosn. KoMuc. no usyu. yers. nepuona AH CCCP, Ne 20.

Benoycos B. B. O reosoriueckoM CTPOEHHH M Da3BHTHH OKeaHIueCcKHX BmaguH. HaB.
AH CCCP, cep. reon., Ne 3.

BoumapeHnko b. B. K Bompocy reosoruueckoro HCTOJKOBaHHsi MaruutHoro mojs Ilpu-
NATCKOf BNafuHH B Ioro-BocrouHol wactu BCCP, Uss. AH BCCP, Ne 1.

Bou C. I'. K Bonpocy o couepxxaHuu ofiefi reoMopdonornueckoit Kapte. Broasn. Komuc,
no uayu. uers. nepuoga AH CCCP, Ne 20.

B Orneneunn reosoro-reorpaduueckux Hayk (Joknager akapemukos H. C. lilarckoro,
J. . Ilep6akosa u H. M. CrpaxoBa). Becti. AH CCCP, Ne 4.

IFaspum B. K. Hekotopble naHHBle O MepMCKHX M TPHACOBBIX OTJOMeHHAX I[HempoBCKo-
Honeuxoit BnaguHu. [eon. xypH. AH YCCP, 1. 15, Buin. 1. Ha ykp. 93., pesioMe Ha
PYCCK. 3.

Taysp 3. E. Koukpeuuonssie o6pa3oBauiss B OTIOXKEHHAX OuicTpsiHcKofi cBuTH CeBepo-
Munycunckoit kotnosunn. JJAH CCCP, 1. 101, Ne 5.

TFop6enko B. ®. O cBA3u TPEIHHOBATOCTH BePXHEMEJIOBHIX OTNIOKEHHA C TEKTOHHKOM
ceBepo-3anagHofi okpaunsl Jlomeukoro kpska. JJAH CCCP, 1. 101, Ne 2.

Fopeukui I'. U. O BO3MOXKHOCTAX NMpPHMEHEHHs] apXe0/JOrHUeCKOr0 MeTOfa NpH H3yUeHHH
MOJIOABIX aHTPOMOreHOBHIX 0cankoB (B yciosusx Hmkuero Ilpunonbs u IlpamanBubs).
Brona. Komuc. no usyu. uers. nepuoga AH CCCP, Ne 20.

Topxesckuii JI. U. K Bompocy o reosoruyeckoii ucropun PypHoro Anrtas B naneosoe.
JAH CCCP, 1. 101, Ne 4. .

F'pomon U. M. O6 0coGeHHOCTAX HAKOMJEHHs KOCTHBHIX OCTAaTKOB B NELIEPHHIX MeCTOHa-
xoxpenusx. bionn. Komuc. mo nayy. yers. nepuona AH CCCP, Ne 20.

Fy6un WU. E. B samury ceilcMOTEKTOHHUECKOTO MeTOna CelHCMHYeCKOTO pafioHHPOBaHHSA.
H3s. AH CCCP, cep. reodns., Ne 2.

3afines H. C. K crpaturpadun H CTpoeHHIO NeBOHCKHX OTJoxeHHt TyBuHCKOrO mporuGa.
JAH CCCP, 1. 102, Ne 2.

3enenon K. K, Kypasaesna . T. u Kopaas K. B. K crpoennio anganckoro sipyca
keM6pus Cubupckon nmatdopmsel. JAH CCCP, 1. 102, Ne 2.

Msaunoba U K B KoMuccur no usyyeruio yetseptuusoro nepuona npu OITH AH CCCP.
Biosn. Komuc. no uayu. uers. nepuoaa AH CCCP, Ne 20.

Hasvunna H. C. K ponpocy o Bo3pacTe TeppHTeHHHIX OTJIOXEHHA SICHOTOJSAHCKOTO NOAb-
sApyca UeHTpanbHbX ofnacteit Pycckoi naatdopmu. JJAH CCCP, 1. 101, Ne 6.
Kapanos H. HHu Kpasuenko A. HU. Hosoe MecToHaxoxleRHe BYJIKaHHYECKOTO Memn.a

B Muenponerposcke. [Tpupona, Ne 4.

Kapaos H. H. O6 octaTkax ocHoBHOHl MopeHH B I. JIHenponerposcke. Broaa. Komuc. mo
H3y4. vers. nepuoga AH CCCP, Ne 20.

Kaxanse HU. P. K Bonpocy o rpannue Mexay aajnesom H GafiocoM B posnnHe p. KyGauu.
Has. AH CCCP, cep. reon, Ne 3.
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Knenosa M. B. Hekotopuie pesysbTaThi H 3ajayd H3y4YeHHS reosioru# ApKTHueckoro Gac-
ceitna. Becrn. AH CCCP, Ne 3. '

Kantouedko U. &. y MauBeaosa K K. HoBue panune o Bopucnasckoit rnyGun-
noit cTpykrype. ['eon. xypH. AH YCCP, t. 15, Bun. 1. Ha ykp. s3.

Kougpauyk B. I0. u Manuenko . lO. «<Hayunue cpensl» B HucTHTyTe reosoruve-
ckux Hayk AH YCCP. T'eon. xypu. AH YCCP, T. 15, Bun. 1. Ha yxp. 3.

Koctenko H. Il. Bangune HOBeHIUHX NOAHATHI Ha Da3BHTHe Ha3eMHBIX AEJbT ¥ ped-
HEIX nosuH. Bectn. MIY, Ne 2, cep. ¢u3.-MaT. ¥ ecT. Hayk, BHI. l.

Kyapuu JI. H. O Bospacre mecuaHO-T/IHHHCTO-YIJIHCTHX OT/IOXKeHMA Ha TEPPHTODPHH 10T0-
3anafiHoil OKpauHsl Pycckoit mnardopmer. JAH CCCP, 1. 101, Ne 3

Kyapuu JI. H. O6 oTcyTcIBHM Na/leOTeHOBBIX OT/IOXEHHA Ha I0To-3amafHO OKpauHe
Pycckoit naatdopmbl. JJAH CCCP, 1. 102, Ne 2. '

Kyankos M. B. HoBble naHHbie 0 GHOCTpaTHrpaUueCKOM DPaCuJeHeHHH [€PMCKHX OTJIO-
xeHHll cesepHoro Bepxosuss. JJAH CCCP, T. 101, Ne 6

Jiesenko A, M. O BoapacTe COJIEHOCHHIX OTJIOeHHH paifona ropu Tys-Tar (Tysa). Hss.
AH CCCP, cep. reoa., Ne 3.

Makkaseen H U, Kanuna A. I1. » Xmenena H. B. DxcnepuMentansHoe Hecaeno-
BaHHE NPOLECCOB Pa3sBHTHA NponoJbHOrO npoduas pexu. Bectn. MIY, Ne 2, cep. ¢us.-
MaT. M €CT. Hayk, Beim. I,

Maxkpuanu B.Il. u 3unossen M. C. HoBble HaxoaxH aMMOHHTOB B  BepXHEIOPCKHX
OTJIOXKEHHsX CeBepo-3anmagHofi oKpamHel JloHeuxoro ckiaguaroro coopyxenns. JAH
CCCP, 1. 101, Ne 3.

Mapruncon I'. I. Osepuble GaccefiHbl TreosOTHYECKoro mnpouwtoro Asuu W HX dayHa.
[Ipupona, Ne 4.

Maxunau A. C, Nucrpax P. M, Ctredanenko A. fl. u Tnxomupon C. B.
K crparurpaduu nopcoseBhiX AEeBOHCKHX oTioXeHufi ITpumsrtckoro mporu6a. Has. AH
CCCP, cep. reom., Ne 3.

Maxuauy A. C. O keM6po-CHIYDHHCKHX OT/IOMeHHAX Yy nep. Papanuun, Munckolt obi.,
BCCP, IAH CCCP, 1. 101, Ne 4.

Mextuen lII. @, IMeiise A. B. u Xaun B. E. CoBeitanie no TeKTOHHKe aJbIHHACKOA
reoCHHK/JIHHAJbHOR o6nactu lora CCCP. Mae. AH CCCP, cep. reon., Ne 3

Muxayxo-Makaaft AL . n Conomuna P. B. Horle nanHble mo ctpaTurpadun xap-
G6oua Gaccefina p. llaptuimkn (IOwumit Ypan). JAH CCCP, T 101, Ne 6.

Monssko . U. ullugonanuko U. I'. K naneoreorpadun IlpnueproMopcknx cremefi
tora YCCP B Heorene u aurtponorene. I'eon. xypu. AH YCCP, 1. 15, Bun. 1. Ha yxp.
f3., pe3loMe Ha DYCCK. f3.

Mypasbes U. C. u UBanos E. E. O keinoBckux ciosx ioro-socroka Tarapum, Kasan-
ckoro IMosonxsbss u ¥Yamyprun. JAH CCCP, 1. 101, Ne 4.

MypatoB M. B.u lllyukasa E. K. Crpoenne TapxaHKyTCKOro MOOHATHS B CBETE€ HOBHIX
naunsix. JAH CCCP, 1. ‘101, Ne 4.

Hectepenko JI. II. O crpaturpadun nepMckux ornoxenuit oneukoro Gacceitna, JAH
CCCP, 1. 101, Ne 2.

O pesarenbHocTH KOMHCCHHM 1O onpefesieHHIO aGCOMIOTHOTO BO3pacTa TeosIOTHUEeCKHX ¢(opMa-
uuii. Bectu. AH CCCP, Ne 5.

O6pyuen B. A Peuensus Ha crateio H. HU.. ImutpueBa «K Bompocy o mpoHCXOXAEHHH
nécca YCCP». Biosn. Komuc. mo usyu. yers. nepuwoga AH CCCP, Ne 20.

OruabBu A. A. K Bonpocy o BHGOpe pauuoHaNbHOA MOAH(HKAUHHM NPOQHIHDOBAHHSA TPH
MOHCKaX norpeGeHHBIX [enpeccHii M HapylleHufi B KpOBJe KapCTYIOLIErocs MacCHBa.
Bectn. MI'Y, Ne 3, cep. ¢us.-maT. u ect. Hayk, Bb 2

Tlerpos H. Il. O Baxonxe ByJKaHOreHHOTo Tyda B OTIOXKEHHAX MajeoreHa AnapTakcKof
aHTHKRIHHaAW (Awnrpen). IJAH V¥36. CCP, Ne 1.

MMornersckasa II. JI. Buocrpaturpaduueckoe pacwieHeHue BepXHEGAIIKHPCKHX OTIONKe-
HHMH cpefHero KapOoHa sanajgHod uacTH [loHeukoro GacceilHa no ¢opaMuHudepaM.
Teon. xypu. AH YCCP, t. 15, Bein. 1. Ha ykp. 3, pesiome Ha pycck. 3.

Parosuu Jl. Ay UBanosckuii JI. H. Il u II naenymer 3anaguo-Cubupckofi KoMuc-
CHH TIO HM3YYEHHIO HeTBepTHYHOTO Jiepnoga npH TOMCKOM roCyJapCTBEHHOM YHHBEPCH-
Tete. Bioan. Komuc. mo uayu. uers. nepuona AH CCCP, Ne 20.

Peapon I Il. K xapakTepHCTHKe TeKTOHHYecKoit rpaHuusl Mexay Tanb-Illanem n ITamu-
poM. AH CCCP, 1. 101, Ne 4.

Ponunonos C. Il. Ykpaunckuit kpucrannugeckuit Maccus. Ilpupoma, Ne 4.

Puxxkon O. A, K Bonpocy 0 cMellleHHH CBOAOB B aHTHKAMHAJBHEIX ckiafkax <depranl.
JAH ¥36. CCP, Ne 2.

Cennenknit U. I, Anansven B, II. u Kyneuko A. E. JleqHHKoBHE OT/I0XeHAS
KaK HCTOYHHK JiéccoBoil nuau. Bionn. Komuc. no usyu. uers. nepuoga AH CCCP, Ne 20.

C KONP H2ﬂKOBa H. C. K uerBeptnunoit ucropun Kacnumiickoro Mopa. JAH CCCP, t. 102,

Cnupunonos A. M. Hexoropnie BOmpocH mNOCTpoeHHA Kypca «MeToauka MoseBHIX Treo-
MopdosoTHUeCKHX HecnenoBaHRrit». Bectu. MY, Ne 3, cep. ¢us.-MaT. H ecT. HayK, BHI. 2,

Tuxomupon B. B. u Coduano T. A, M3 ucropun reonornyeckax Hayk ([lamarHeie
naTH Ha MIoJab — aBryct 1956 r. O6sop 10). Hse. AH CCCP, cep. reon., Ne 3.

Denopos C. B Penaxuuio xypHana «Hssecruss AH CCCP, cepns reosnornueckas». Hsb.
AH CCCP, cep. reon., Ne 3. ‘

143



Marckuit H C. O dochopuronocHom kyabMe Kaparanpunckoro Gaccefina. HMas. AH
CCCP, cep. reoa., Ne 3.

IMadupo f. Il Hobee nannbie mo TexTonuke Mexaypeun#t Tepch, Bysynmyka u Mense-
auun, M3, AH CCCP, cep. reon, Ne 3

Mesfinmann 10. M. 3ameTkn K knaccudukauuu cTpykTyp Martepukos. HMas, AH CCCP,
cep. reoi., Ne 3.

Opuctasu M. C. 1 Eroan B. JI. HoBoe naHHble no crpatHrpadMH HHXKHEMeJOBBIX
otsiomenuii Apmanckoit CCP. JJAH Apm. CCP, 1. 20, Ne 3.

3 pHCTaB;I\r N‘i C. O nonpasaeneHnn HHXMHeMenoBbiX otnoxenufi Kpnima. JAH CCCP,
7. 101, No 4. -

METPOTPA®PHS, MUHHEPAJIOTHSY, KPHCTARJNOTPAOHUA, TEOXHUMNI

Arnwenec O. M. Busog ¢opMH KPHCTa/VIOB ajIMa3a Ha OCHOBE MX AaTOMHOrO CTPOEHHS.
JAH CCCP, 1. 101, Ne 6.
Apﬁ1 3'5:2 oBa C. K. O Bonokuucrom kBapue Kau-n-Mancypa. JAH Taax. CCP, Bun. 13,

Baparos P. B. Teonoro-nerporpaduyeckas XapakTepHCTHKa HEKOTODHIX HauGosee paH-
HMX TPaHHTOMAHEIX HHTPY3HBOB IOXHOTO ckjioHa I'mccapckoro xpe6ra. Mss. Ota. ecr.
Hayk AH Tamx. CCP, Bwn. 8, 1954. :

BapaTtor P. B. Mouuonur sepxosbeB pexu Jiyuo6. JAH Tazxk. CCP, Bmin. 12, 1954.

Bennuxuit A C. n Hukoanaepa T. A. 3akoHOMepHOCTH pacnpeneneHuss ¢pTopa B BO-
ngx i(zmenuoyronbﬂux orsioxkenuil ITogMockoBHOM maneosofickoli KoTnioBuHs, COB. reol.,
c6. 44.

Bepaou H. C. I'pannynbie TKOPOCTH B HEKOTODHIX MeTaMOp(HYECKHX H KPHCTAJIHYECKHX

- nopopax. YiaB. AH CCCP, cep. reodpus., Ne 2.

Boxuti . B. un[To6eanmckasa E. A, Kpucrannoxumus cyabdunos. BectH. MI'Y, Ne 3,
cep. GH3.-MaT. W eCT. HayK, BHI. 2.

Bpoanckuit AL U uJlynenok-BypMakuuna B. AL OfMen Kucinopona Mexay Kap-
GoHATOM KaJbLHA M BOJOH B CBA3H ¢ NpoGjeMoil «reosiorudeckoro tepMmomerpas. JAH'
CCCP, 1. 101, Ne 4.

Banﬂ% é{oNM.2 I. OchoBHble xuMHuecKHe THOH Bog M ux ¢dopmuposanme. JJAH CCCP,

. T. , Ne 2.

Baproxuuna P. A Ilenounofi meracoMaTo3 BMEINAIOUIUX MOPOX NOJHMETAJUIMYECKOTO Me-
CTOPOXKAEHHHA, PacnoJOXXKeHHOTO B rpaHutax. BectH. MI'Y, Ne 3, cep. ¢du3.-maT. u ecr.
HayK, BRI 2

Facuanosa E. B. Hosble cTpykTypn KapGuma kpeMmHnd, CucreMa oGo3HauyeHHAI THMIOB
SiC JAH CCCP, 1. 101, Ne 4.

IFepmo#ir 0. I OTHOCHTeNBHHI BO3PaCT KBapLEBHIX KM H JKeJEe30PYAHHX 3ajexel
;:_?Kcaraﬂcxoro tuna B KpuBopomxckoM Gacceiine. 'eos. xypu. AH YCCP, T. 15, Brin. 1.

a ykp. f3.

IFpuropseB . Il. uTaMayanosa H. §I. [NapaanenbHo-1uecToBaTHIT KBapl ¢ BEPXOBbEB
Asapckoro Koiicy B Marecrane. JAH CCCP, 1. 101, Ne 2. - ’

10 ner co nua cmepru B. M. Bepnaackoro. Bectn. AH CCCP, Ne 3.

Hrxunna E. C. PacnpoctpaHeHue moga ¥ GpoMa B OTJIOMEHHSX YIJIEHOCHOTO TODH30HTa
Caparosckoro ITososmxes. TAH CCCP, 1. 101, Ne 3. '
Koccoeckasa A. T. u llytos B. O Xapakrep uaMeHeHHHl 0GJOMOYHOrO GHOTHTAa B

npouecce snurenesa, JAH CCCP, 1. 101, No 3.

Komeuxknu B. . K Bonpocy o reHesnce AMTHGDHIHPOBIHHEIX OTJoMeHHH nHa CeBepHoro
Kacms. JAH CCCP, 1. 101, Ne 6. '

Jle6ennnckuit B. U. O6 yabrpaocHoBHOfI nopoge B Gaccefine p. Bomuveft (YCCP).
JAH CCCP, 1. 101, Ne 3.

JNemumaneitn I'' . u lykosa E. JI. HaGaogenns cnupanpHOro pocra KpHCTANJIOB Na-
patonyununa. JJAH CCCP, 1. 102, Ne 1.

JIyx;‘r al.{.leB K. H. O poau mpoueccoB KarareHesa B H3MeHeHun nopopa. Has. AH BCCP,

o

Jlaxosuu B. B. O HoBoit HaxoaKe Besyeuana B fIkyrnu. JAH CCCP, 1. 101, Ne 3.

Masanos J. . Hekotophe naHHble 0 NMOPHCTOCTH NECIAHBIX MOPOA CPeAHEH 10pH ceBep-
HOTO cKioHa Ioro-Boctounoro Kaskasza. JIAH Asep6. CCP, t. 11, Ne 3.

Mensnfinos A. A, Jlanuu B. B. u Jle6enen A. Il. Hekoropsie ropense mnopomast
Uenrpanvhoit Cu6upu. Mss. AH CCCP, cep. reoa., Ne 3.

Mch\reeB B. U. dopmyna nas Beiuncienns pe6pa siveitku mmuuened. JAH CCCP, 1. 101,

o 2.

Mowmaxun I C. O noresunanax BoaGyxaenus. JAH CCCP, 1. 101, Ne 4.

Hukonbckas 0. II. K Bonpocy ¢opMupoBaHus coasiHHX o3ep KynyHauuckoii cremu.
JAH CCCP, t. 101, Ne 3.

OCG‘JP 0l yMmoB 3. A. )Keneso B foHHBIX oTAOKeHHAX Oxorckoro mopa. JAH CCCP, t. 102,

o

Mpeo6pamxenckuit U. A O uekoropux ¢opMax 3epeH LUPKOHOB H3 TPaHHTOB 3a-
6afikaaes. JAH CCCP, 1. 102, Ne 1. ’

Mporoaraxkonopa 3. M, O Taymacure u3 Oxyp-Tay. JAH V¥36. CCP, Ne 2.
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Peunrapten H. B. HoBoo6pazoBaHHs MHHepa/OB THTaHa B NECYaHHIX MOPOAAX YIJeHOC-
unix csur. JJAH CCCP, 1. 102, Ne 1.

Pac6éuenkon A, C. K Bonpocy 0 NpoHCXOMAEHHH J€cca YKpaHHBI B CBETe MHHepaJOrHue-
ckux naHHbiXx. Bionn. Komue, no mayu. uer. mepuoma AH CCCP, Ne 20.

CemenoBE . U.unByposa T. AL O HOBOM MHHepasie NaGYHIOBHTE H O TaK Ha3bLIBAEMOM
Tutanosaasnuaute. JJAH CCCP, 1. 101, Ne 6.

CkopHakopa H. C. MuHepanoraueckuil coCTaB 0CafKOB MOABOAHOTO CKJIOHA 3aNMaAHOro
no6epexbst Cpeanero Kacmua. JAH CCCP, t. 101, Ne 3.

Cmupuos A. A, O npupore CO; yrnekucaux noaseMusix soa. CoB. reos., c6. 44.

CokoaoBckuii U JI. Tlo noBoay craten A. Y. Jursunenko u 3. U. Tanarap-Bapam
«K xapakrepucTHKe JECCOBHAHEIX MOPOJ, ceBepHoi yactTu 3anopoxckoft obnactuy (JAH
CCCP, 1. 91, Ne 1, 1953). I'eon. xypu. AH YCCP, T. 15, Boin. 1. Ha ykp. a3.

Cyprai B. T. Hayuenne ocagouHsXx FOpHBIX NMOPOR — OfHa H3 BaKHefIHX mpoGneM reo-
gorun. Mss. Kaprus. duamana AH CCCP, Bum. 3 (13), 1954.

CupoMaruukop ®. B. Hexoroprie TeopeTHueckue BONMPOCH BO3HUKHOBEHHS H PasBUTHA
ruapotepManbibix pactsopoB. HMas. AH CCCP, cep. reoa, Ne 3.

®ecenko E. T, Pymanosa U M. u Besos H. B. Kpucraannaueckas cTpykrypa
nousutra. JIAH CCCP, 1. 102, Ne 2.

XaryuuneBa A. §. K Bonpocy o BO3pACTHHIX B3aHMOOTHOLIEHHAX GEepLHUEBCKHX M IKH-
TOMHpCKHX rpauntoB. [eon. xypn. AH VCCP, 1. 15, Bun. 1. Ha yxp. a3., pesiome Ha
PYCCK. #13.°

MMa6eaun JI. 1. O6 amapute u Apyrux GopaTax B MAarHETHTOBEIX PyAaX KOHTAKTOBO-
MetacomaTHueckux Mectopoxaenuit. [JJAH CCCP, 1. 101, Ne 5.

filnatereBa O. K [eficTBle Ha NOJOMHT BOIHHIX PacTBOPOB THICAa B NPHCYTCTBHH YrJje-
kucnotel. JIAH CCCP, 1. 101, Ne 5.

MAJEOHTOJNOTIHNSA

Atabexaun A. A HekoTophie 5K30THPH M3 aAb6CKHX OTJOXKeHHHA GaccefiHa p. ArcreB
(Apmsauckass CCP). Uas. AH Apm. CCP, cep. dus.-mart., ecT. U Texd. Hayk, T. 8, Ne 1.

Boanorauu A, T. Ilyssipuatas BOAOpPOCAb U3 BEPXHENPOTEPOIONCKHX OTNOKEHHA HH3OBLHED
pekn Anrapu. JAH CCCP, 1. 102, Ne 2. )

Bnno?o(l). J\(r: gloame CBelleHHSt O IajeoreHoBex yctpuuax us Kamrapa. JAH CCCP,
T. , Ne

TFpuuyx M. K ucropun pactutensHoctu B Gaccefine Aurapet. JAH CCCP, 1. 102, Ne 2.

F'yneanc B. K. u Masuanouuc C. B. INaneoanrpononornueckue Haxoaku B JlutBe.
Bionn. Komue. mo uayu. verB. nepuoga AH CCCP, Ne 20.

Hdopodeenr Il. . O6 ocratkax pacTeHufi W3 TPeTHUHBIX OTJOXKeHHit B pafione ¢. Hoso-
HHKOAbCKoro Ha HMprhime B 3anaanoi Cubnpu. JAH CCCP, 1. 101, Ne 5.

Ody6ponso U. A HoBbe naHHBEe O CTPOEHHH M DacIpocTpaHeHHH apeBHero ciona (Hes-
peroloxodon). HAH CCCP, 1. 101, Ne 4.

3aneccknit J0. M. Hosble mpencraBatesnn orpsaoB Protoblattoidea u Protorthoptera
H3 NepMcKHX oTioxenufi ¥Ypana. JAH CCCP, . 101, Ne 2.

Kapa-Mypsa d. H, Koasauni C. H u ®opwr H. H. Paopa u3 Kpacsousersod
tonuu Yenekena, MAH CCCP, 1. 102, Ne 1.

Kosuit T. B. HckonaeMas ‘¢sopa co CTOSHOK MepBOGHITHOrO YeI0OBEKAa Ha TEPPHTOPHH
3anannoro IMopones. Bionn. Komuc. no usyu. uers. nepuoga AH CCCP, Ne 20.

HoBoxuanos H. U. JpeBHne AByCTBOPUaTHle JUCTOHOTHE DPaKOOGPA3HEIE — MOJHUTPAIll-
THHH 43 fleBOHa HixHero TeueHus p. IOxumit Topranwk., JJAH CCCP, 1. 102, Ne 1.

Menonauuko U. I'. Urorn usyuenus dayHnl naieonuta B mocjenuue ronsl. KpaTkue
coo6w. Mu-ra apxeonorun AH YCCP, Bun. 4. .

Mocoxosa M. M. n Cukctens T. A, Heckonbko cioB o yerBeptuunoit dmope Typke-
cranckoro xpe6ra. Bioss. Komuc. no uayu. uers. nepuoga AH CCCP, Ne 20.

Conospena M. H. Hosuft pox ¢ysyaunnn, Dagmarella, ero cucreMaTuueckoe mosioxe-
HHe ¥ reorpaduyeckoe pacnpocTpaHenue. JJAH CCCP, t. 101, Ne 5.

CranucaaBckuit &. AL O6 ocraTkax MarHONMM M3 ManeoreHoBHX OTAOXKeHnii YCCP.
Teon. xypu. AH YCCP, t. 15, suin. 1. Ha ykp. a3., pesioMe Ha PYCCK. f3.

NMONE3HBME HCKONMAEMBE, METOIbl X MOUCKOB H!PA3BEIAKH

Ap6ysoBa C. K. O komioMopdHBIX raieHuT-chalepuToBHX pynax Hoxysbickoro me-
cropoxxnenuss B Tamxkukucrawe. JAH Tapx. CCP, Bmn. 13, 1954
Berextun A. T. Ilucemo B Pepakumo. Ua. AH CCCP, cep. reosn., Ne 3.

Bap6otr ne Mapuun A B. OcHoBHHle HepyaHble NoOJe3Hble HcKonmaembie IleHTpasbHOro
Kasaxcrana un Xaﬁoaos OCBOeHHA LenHHHBIX 3eMenb. Becrn. AH Kas. CCP, Ne 3.
Baxpymen B. A, uw Paxmaryaauu & A, Jléccw UyiicKo#l Bnaausbl KakK chlpbe

s ueMeHTHOH npomuunennoctH. Mse. Kuprus. ¢unnana AH CCCP, sun. 3 (13), 1954,
Feopruescxas M. I. K Bonpocy o resesuce pHTMHYHO-BHTHEBATO-NOJIOCYATON TEKCTYPH
pynlx-lobllx J"rre.nt_)HeKO'ropbxx KOHTaKTOBO-MeTacoMaTHuecknx Mectopoxnenufi. JJAH CCCP,
T. , Ne 5,
Xemuyxunkon 0. A. PassuTue yrnenakonneEns B reojiorHueckofi Heropun. Uss.
AH CCCP, cep. reos., Ne 3.
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3anata J1. d. K Bonpocy 0 reHesumce xenesHbIx pyfa CakcaraHckoro parioHa Kpusoro Po-
ra. leon. >xypH. AH YCCP, T. 15, Bbin. 1 Ha ykp. s3.

KpyTuxoBckasa 3. A [leoumsnyeckme MeTOAbl PasBefKW MPU M3YHEHUM YKenesopynHoi
hopMaLmn  YKPamMHCKOr0 KPUCTa//IMHECKOro maccumea. eon. »ypH. AH  YCCP, 1. 15,
Bbin. 1L Ha yKp. fA3., pestomMe Ha pPycCK. f3.

KyxapeHko T. A CMOMMCTbIN Yrofb YPYMUMHCKOrO0 paiioHa 3anagHoro Kutas u ero
nonykokcosaHve. Bectn. AH Kas. CCP, Ne 3.

MapkeBuuy C B, Bepsan A W un intBuHeHko 3. E. VccnemoBaHve (M3MKO-
XVIMUYECKNX CBOCTB MOHTMOPWIIOHUTOBbIX FivH BCCP. Mss. AH BCCP, No 1
MexTtnes W ® n Annes C. A O BelnunHe reOTepMqueCKom CTYrMEeHN He(hmelx Mme-

CTOpOXKAeHUA AsepbalipkaHa. JAH CCCP, T. 102, Ne 1

MexTues L @& un Tampasad [. . O pacnpefeneHnn HehTM U rasa B MECTOPOX-
[eHNAX ATLLIePOHCKOro rosyocTpoBa B 3aBMCVMOCTU OT JIUTOMIOTMM BMELLIAIOLLIMX MOPO,
OAH CCCP, 1. 101, Ne 5

Hepsseukunin A Tl PasBuTue CbIpbeBOi 6Gasbl ANS  FOPHOPYAHON MNPOMbILLIEHHOCTU
Tamkmkckoin CCP 3a 25 net. AAH Tamk. CCP, Bbin. 12, 1954,

O kHure X. M. AbaynnaeBa «leHeTM4YeCKasi CBSA3b OPYLEHEHUS C FPaHUTOMAHBLIMA UHTPY-
nammn». U3p. 2-e. M3B. AH CCCP, cep. reon., Ne 3.

Monos*o H. W CosewaHre no npobneme pasBuTUS 6asbl KBApUMTOBOMO Cbipbsl Ha
YkpanHe. Teon. xypH. AH YCCP, 1. 15 Bbin. 1 Ha ykp. 3.

CemeHeHko H Tl un BeneBues 4 H. Torn cosewlaHns Mo reosiormv U reHesucy

ya Kpusoro Pora. leon. »xypH. AH YCCP, T. 15 Bbin. 1 Ha ykp. s3.

Cybb6oTta M W. [MpoucxoxaeHve YrneBoAopoAHbIX HeTaHbIX rasos. [Mpupoga, Ne 4,

TaHaTtap W WN. O khure d. . BonbtcoHa «[pobnemMbl W3yyYeHUs rvapoTepMasibHbIX
MecTopoxaeHuii». M3B. AH CCCP, cep. reon., Ne 3.

TutoB H I, XpucaHposa A Vl KaHaBeu, N W vCmnpHos P. H. O Heko-
TOpbIX CBOVICTBAX yrnel, oracHbIX Mo BHesanHbIM Bbibpocam. JAH CCCP, T. 101, Ne 2

ToxTtyes [. B. HekoTopble 3amedaHns K ctatbe B. H. KoTnspa OTHOCUTENbHO reHesuca
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