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GUOTHTOBBIMU rpaHHTaMK ueTBepToi (asbl. Takum obpasoM, BpeMs HX BHENPEHHS, 10-BUANMOMY, COMOC-
TaBUMO — 0KoJ10 1530 man 1. [7].

[Tosic maek OCHOBHOTO COCTABA CEBEPO-3aMaHOrO MPOCTHPAHUA U3BECTEH H Y BOCTOYHOIO KOHTAKTa
CaJIMHHCKOr0 MTyToHa. EnuHu4Hble Jalku CyOLIMPOTHOIO CEBEpPO-BOCTOUHOrO NMPOCTHPaHHA (rrapasutens-
Hele piekcype [TojikaHOBA BCTPEYAIOTCS CPelH HEPaBHOMEPHO-3EPHHUCTBIX GUOTUTOBBLIX TPAHHTOB YETBEP-
toi passr [3].

SIpko BbIpaKEHHAs HACHENOBAHHOCTbL MPOTEPO30HMCKHMX Pa3/ioMOB MpOSBIEHA BIOIL KOHTAKTa Ce-
BEPHOTO M LIeHTpaibHOro 610k0B CaiMHHCKOrO IUyTOHa (KOHTAKT MEXIy BBIOOPrHTaMH H PaBHOMEPHO-
3ePHHUCTHIMHA rpaHuTamy). Ha npoTskeHHH HECKONBKIX KWIOMETPOB 3[€Ch NMPOCIERKHBACTCS 30HA cyOum-
POTHOFO MOJIOrOTO HAABHIa ¢ MPEHMYLUECTBEHHBIM MPOCTHPAHHEM CEBEPO-BOCTOK 50° ¥ nageHWeM Ha ce-
Bepo-3anan nox yriom 20°. Hepenko HabmonatoTes NONepeyHbIe BEPTUKAILHBIC 30HBI CMELICHHA C aMILTH-
Ty[0# B HECKOBKO MeTPoB (cM. pHc. 2). XOTs TOYHOE JaTHPOBaHHE HAJIBUra HE MPEACTABIACTCA BOSMOX-
HbIM, €r0 TIPHYPO4EHHOCTh K TPAHHULE CEBEPHOTO OII0Ka, CIOKEHHOTO paBHOMEPHO-3CPHUCTLIMH IPAHHT-
MH, ¥ UEHTpalbHOrO 60Ka, CIOXEHHOIO MPeHMYyLIECTBEHHO BbIGOPrUTaMH, CBHIETENLCTBYET O HAcleno-
BaHHOCTH TEKTOHHYECKHX ABWKCHHH.

Hac/ieoBaHHOCTb IIPOTEPO3OHCKMX TEKTOHMYECKHX [BWXeHuH Habmonaercas Ha Banaamcko-
CanMuHCKOi 0cTpoBHOH rpame JIafokCeKoro 03epa, COXEHHOH cpeHepHbeicKUMH rab6po-nonepuramu
BasiaaMckoro cwuia. Ha cWT HaloKHIUCh pa3HOOOpas3Hble CHCTEMBI TPELIHHOBATOCTH: TPEIUMHOBATOCTD
pHbelicko# CKIATYATOCTH, TPEIUIMHOBATOCTh FPaHUTOOOPA30BAHHS, TPELIMHOBATOCTE CBOJOBBIX MOJHATHH
H OTYCKaHHH B M1aJ1€030H-Me3030H-KaHHO30MCKUH STallbl, TPEIIMHOBATOCTD B CBA3H € risupanuei u neris-
umanmeii neaauka MEHHOCKAHANHA U TPELIMHOBATOCTh COBPEMEHHOTO HEOTEKTOHUYECKOTo 3Tama [6]. IIpe-
061a1aFOUIMMH TIPH 5TOM ABIsIOTCA HarnpasieHns [amcko-Jlanoxckon ropct-rpabeHoBOH CHCTEMBI. 371ech
TaKKe HaBMIONAIOTCA CHCTeMbl MOJIOTMX HABUrOB, Hanubosee ApKO (GHKCHPYIOLMXCSA B MPEAeIaxX ycTyna
ckanncToro Gepera o. Banaam [4]. Ilonorne HajBHroBble YeLIyH (PHKCHPYIOTCA Ha MPOTHKEHHH 2 KM BIOJb
foro-3amafHoro 6epera ¢ yrjioM Bo3apiMaHud 3-10° ¢ MaKCHMAaTbHBIMH CMEIICHHSMHM B JOrO-Oro-
3ana/HOM, PeXe B IOT0-IOr0-BOCTOYHOM HaNPaB/ICHHH.

Posib kpaeBoit (preKCYphl APKO NPOSBHIACH HA CTAIMH Aerjsiunaiyy Bannaickoro oneeHeHHA. C
Hell CBS3aHO HECKOJIBKO THIIOB BO3JBIMAHUA M 0OpyLIeHHs, BO30GHOBNIEHHE 010KOBBIX PaIHaNIbHBIX BHKE-
HUH, HATOXKEHHE NONMXPOHHOHN TpelMHOBaTOCTH. CTaTHCTHYECKHH aHAlM3 MOCHeHeH MOKa3bBaeT, HTo
MPEUMYILECTBEHHBIE €€ HAMPABJICHHS COOTBETCTBYIOT ropcro-rpabeHOBOH CTPYKTYpe.
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&.JI. SAxosnes
Hucmumym puzuxu 3emnu (HP3) PAH, Mockea, Poccus

OIBIT TUIIOJIOI'MH PA3PHIBOB B CTPYKTYPAX JJMHEHHOHN CKJIATYATOCTH HA
IIPUMEPE BOJIBIIOTIO KABKA3A

Pa3paboTaHHbI MHOTOPaHIrOBbIH 1e(OPMALIMOHHBIA aHATH3 CTPYKTYD NUHeHHOM CKI1ax9aTocTH [1]
B MOCJIEXHHE FOMbI TTOBOJIMI PELIMTE PAJ 33/a4, MMEIOLIMX MPAMOE OTHOIIEHHE K ONPEASICHHIIO OCHOBHBIX
IapaMeTpoB CTPYKTYpbI Ha Gossimx (A0 20-30 kM) rmybunax. Jlis nocTpoeHHs A0CKIaA4aTOro COCTOAHHIA
NpoQHIIs UCHIOB3YIOTCSA JETalbHbIC CTPYKTYPHBIE IEPECEUEHHA, COCTABICHHBIC B [OJ1C (manpumep, [2, 3]).
Crpykrypa pazbuBaercs Ha JOMeHbI (PHCYHOK, b 1), B KOTOPBIX H3MEPSIOTCH HAK/IOHBI OCEBBIX MOBEPXHO-
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CTeH CKIAJI0K, HAK/IOH 3epKaa CKIaJ0K M BEJIMYMHA YKOPOYSHHS NEPIEHANKYIIPHO OCEBOM MOBEPXHOCTH.
OtH naHHBIe HEOOXOJUMBI W JOCTATOYHSBI JUTA XapaKTepPUCTHKH dnuricouna aedopmanuu nomena. Kunema-
THYECKHE OMePALUK TIOBOPOTA, FOPU30HTAIBHOTO MPOCTOrO CABHIA M FOPH3OHTAIBHOTO PACTSKEHHA MPH-
BOAAT AOMEH B JIOCKJIaa4aToe cocTosHue. IIoBepXHOCTh KaXIOro paspbiBa Kak 4YacTh JOMEHa IOJydaeT
TAKKEe [JOCKJIA4aThil HAKIOH, & Pa3sHHUA B MOJOXEHHH (CTPATUIPaH4ECcKOro» YpOBHS NaeT BEPTHKAJIb-
HYXO aMIUTUTYy H, COOTBETCTBEHHO, FOPU3OHTaNbHOE cMmellenue. OOBeIUHss NOCIeqOBATENbHO JIOMEHBI
OJIHOTO MPOQMIIA U YYHTBIBaA Pa3PhIBEI, MOXHO TIOCTPOMTH JOCKIaN4aThli mpoduns uennkom. s onpe-
HeNeHHUs BETMYHHBI YKOPOUESHHs JacTeH NpoQuIs BBIACIAIOTCS «CTPYKTYPHBIE SUSHKHY», UMEIOIHE ITHHY
BOJB NPOguIL, NPUMEPHO PaBHYIO MOLIHOCTH BCErO OCAJOUHOTO Yexsia. Mcxoms u3 coobpakeHHi mocto-
SHCTBA 00beMa IeGOPMHPOBAHHBIX A4EEK U 3HAHUS MCXOAHOH MOIIHOCTH Y€XJIA M BEJMYUHBI YKOPOUEHHA,
MOXXHO OMpEIENUTE er0 HOBYIO MOCTCKIaA4aTy 0 MOIIHOCTE. [loMelas KoOHHY 0CaiKkoB B TaKyl BEPTH-
KalbHYIO MO3HLMIO, B KOTOPOH Ha COBPEMEHHBIA MMIICOMETPHHECKHH YPOBEHD IOIAfAeT HY>KHBIH «CTpaTH-
rpaduyecKHii» ypoBEHb CTPYKTYPHOM sueiiky, NOTyyaeM riyOHHY 3a/leraHus MOAOLIBBL 4eX/a U BCex pe-
nepublx ypoHe#. [lng Cesepo-3anannoro Kaskaza ObLid BeIMHCIEHBI MapaMeTphl 42 CTPYKTYPHBIX Aueek
(10 244 pomenam B 11 npodunsx), mokazasuxe, 4ro riayGuna GpyHIaMEHTa COCTaRNANA OT 2—7 KM 10 25—
30 kM npu cpeanem 3HaueHHH 13 kM [4]. BbissienHsiif xapakrep penbeda kposau (yHIaMEHTA He MO3BO-
JIAN POBECTH €AMHYIO MOJIOTYIO TIOBEPXHOCTH 0OLIEro HaABUra, OOBIUHYIO U OOILENPUHATHIX CyOIyKIM-
OHHBIX cXeM. Hibke npuBeneHbl HEKOTOpbIe 000OIIEHHS TIOMYYEHHBIX Pe3yAbTATOB /IS Pa3phIBHBIX HApy-
WeHHuH.

1. CtpykTypa riepexonHoii 30HbI 3akaBKka3ckuii Maccis — bonbinoit Kaskas 6buta u3yyeHa Ha npu-
mepe Yuaypcekoit 30ub1 B FOxHol Ocernn [5]. BbUIo NOKa3aHO, 4TO B COBPEMEHHOM CTPYKType pasjioM Ha
[PaHHLE CPeJUHHOro MaccHBa M UnaypckoH 30HBI ABJIAETCS MHOTOKHJIOMETPOBBIM COPOCOM IO YPOBHIO
yexon-pyHaaMeHT (PUCYHOK, A 1), IIpH pa3sBHTHH JOKAILHBIX HAJABUIOB B CBOEH BEpXHEH HacTH (PHCYHOK,
A2, A3, A4). D10 naer OCHOBaHHE YTBEPXKIATh, YTO (yHIAMEHT XMHTEP/IAHAA BEAET ce6 «IUIACTHYHO» H
HCTIBITHIBAET TAKOE XK€ YKOPOUYCHHE, Kak H 4eX0jl. COOTBETCTBEHHO, MACIUTAOHBIH HAABHI «CYOIYKIHOHHO-
ro» THIIA 110 MOJOLIBE YeXJ1a [6] He MOXKET CyLIeCTBOBATh B NPHHLMIE (PHCYHOK, A 5).

2. lna Cesepo-3anagroro Kaekaza 6su10 cobpano 119 3navenuii coBpeMeHHBIX (pUCYHOK, b 1) u
BOCCTAHOBJICHHBIX HAKIIOHOB CMECTHTENIEH M aMIUTHTY[ cMelleHUs no HuM (58 Haasuros u 61 c6poc), uto
TNO3BOJIHIIO MOTyYHTh HEKOTOPBIE CTATHCTUYECKHE NapameTpsl. [1o yrimy nafeHus cMecTuTeIs cpeaHee 3Ha-
YeHHe COCTaBWJIO OKkoJo 80° nmaseHHus Ha ceBep (MPOABIEHA KOYKHAS BEPreHLNA), HO pacrpeeneHHe OTHO-
CHTEIBHO CPEeIHETO BBITTIAAMT CHMMETPHYHBIM. Tonbko naTas 9acTs cMectureneii (10 Haasuros u 13 c6po-
COB) MMeEET MajieHHe Ha 1T (PHCYHOK, b 2). AMIUTATY/Ibl FOPH3OHTATBHOTO CMELIEHHS COCTABIIH B Cpe/-
HeM 1838 M mna Haneuros M 788 M 1% cOGpOCOB, OHAKO OKOJIO | KM CMEIIEHHS U3 CPEIHEro 1 HaJBUIOB
obecneyrny HeTsIpe 3HAUCHU ¢ aMIUIMTYA0H oT 8,3 10 19,6 kM, KOTOpHIE HE ABJIAKOTCA TOUHBIMH (pHCY-
Hok, b 3). Pacnipenenenus HakIoHOB pa3phiBOB BKPECT HPOCTHPAHMS CTPYKTYPHI MOKA3LIBAIOT Ci1abylo qu-
BepreHUHto. He BbIABNEHO CYIECTBEHHBIX 3aKOHOMEPHOCTEH H B pacrpele/leHHH COpOCOB MIIH HAIBHIOB
BKPECT MPOCTHPAaHUA CTPYKTYphI ~ BCE YT/bl MAACHHA CMECTHUTENCH H THIT CMELUEHHS B LIEJIOM UMEIOT CITy-
yaiiHoe pacripenienieHHe (pUcyHoK, b 4). Tem He MeHee, HaJBUIH C MAKCUMAILHON aMILUTHTYIOH HMEIOT CO-
BPEMCHHBIH HAK/IOH CMECTHTE/Id HA CeBep M NPUHALIEkKAT MUOO LEHTPY CTPYKTYpbI, JTHGO ee I0KHOMY
$nanry.

3. Cample mpOCTEIE Pa3pEIBHBIE CTPYKTYPHI B 30HAX YCTOMYHUBOIO PaclpoCcTpaHeHus (aliii 1 MOII-
HOCTEH — 3TO HaJABHIH M COPOCHI, PErHCTPUPYEMBIE MO PazHUUE IIYOHMH MCXOJHOM KOJOHHBI B IOMEHAX C
CyOBEpTHKaJIbHBIMU OCEBBIMU MOBEPXHOCTSAMH (PUCYHOK, B 1 1 B 2) U no 06BLIMHOMY COOTHOUIEHHIO BO3-
pactoB (Gonee npeBHMI LIS BUCAYEro KpbUia HaiBura). Bosiee CloXHbIE ClTydaH BOSHHMKAIOT, KOTa HAKJIOH
CMECTHUTEIS HaJIBUra OKaspIBaeTCs 6ojiee KpYTOH, YeM HAKJIOH OCEBBIX NMOBEPXHOCTEH B BHCSYEM JOMEHE C
Gonee mpesnuMH oTIOKeHMAMH. [Tocne npeoGpa3oBaHuii «IIOBOPOT — FOPH3OHTAJIBHEIN CABHT — PacTsKe-
HHE» OKa3bIBAaeTCA, YTO HAKIOH CMECTUTEJI MEHAET KBAPaHT U OH Ha CaMOM JIejie OKaspiBaeTcs cOpocom
(pucynok, B 3). M3secTHele B 3anafHOH nUTepaType CTPYKTYpsI «shortcut» Taloke BCTPEYaloTes M B CKIaj-
Yaro-pa3pbIBHOM BHAE (pucyHOK, B 4). Chauana Ha ¢oHe pacTskeHHs oOpasyrorcs cOpochHl (C mageHHem
npumepHO 70°), a MpM YKOPOUEHHH Pa3BUBAETCS HAJBHUI C HAKIOHOM OKOJIO 45° (B OCHOBHOM B IIPHIIO-
BEPXHOCTHOH CTPYKTYypE), KOTOPBIH IPOHHKAET U3 BUCAUEro KpbLIa B JiexKauee M Cpe3aeT ero KIMH JTHHOM
BJI0/Ib PO 10 HECKONBKHX KMIIOMETPOB.

4. Ec/d pa3speIBbI HAXOOATCA B 30HE 3HAYHTEIBHOIO H3AMEHEHHMS MOIHOCTH M (alMaibHOro cocTaBa
yexs1a (0OBIYHO Ha TpaHMIle TEKTOHHYECKHX 30H), TO BOZHHKAIOT GOJbLINE CJ0KHOCTH B ONpEACICHHM Be-
JMYHHBL FOPU3OHTAIBHOrO cMeweHus. HanmpuMep, nojouwisa BepXHe Opbl B CEBEPHOM IOAHATOM GII0Ke
HAXOMUTCS Ha ITyOHHE 2 KM, a B 0JKHOM — Ha [IIyOHHE 5 KM, [IOCKOJILKY TaM HaKOMH/IHChL 60Jiee MOIIHBIE
TOJIIHA Mena | naneoreHa. [Ipu BO3HHKHOBEHMH nostororo Hajsura (15°) cesepHoro 6J10xa Ha I0XKHBIH TIpY
TOPU30HTAIBHOH aMILTUTY/E 2 KM HCCIemyeMas TOUKa OKa3hlBaeTCs Bhille Ha 520 M M ronaaaet B npeaeisl
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Tunu4yHbIe pa3spbIBHbIE
CTPYKTYPbI JIMHEHAHON
CKJIaA4aTOCTH.

A — paspbIB Ha TpaHHLE
¢dopann/XuHTEpIAH

KaK  MHOTOKUJIOMETpO-
Belif cOpoc. Al — Boc-
CTAHOBJIEHHOE  [OJIOXKeE-
HHE  TpaHHIBl  Ye-
xoJ/pyHAaMEHT it
YeThipeX CTPYKTYPHBIX
sueek Yuaypckod 3O0HbI
nocjie MocTpoeHus cb6a-
JaHCHPOBAaHHOTO  IIpo-
owna (mo [5]). A2-A4 -
cXeMa  pacrhpeneneHua
COCKIamyaThiX  BEPTH-
KaJIbHBIX aMIUTMTYZ T10
paspbiBy: A2 — Hakom-
JIEHHbIE MOLIHOCTH
ocagkoB B Onokax ¢op-
JaHOa W XHHTEPJIAHIA,
A3 - mocne cockinagya-
Toro 50%-HOro ykopo-
9eHHs aMIuIMTyAa copo-
ca yBEJIUYHBACTCS C Iy~
OuHOM (cpaBHMTE pere-
pBI «6-6» U «a-1»), A4 —
[py HeOONBIIOM MOIpy-
XKEHHH CTpPYKTYyp ¢op-
JlaHga BO3HHKAIOT JIO-
KalbHble HagBuru (pe-
mep «a-a»). A5 — KoH-
LENTyalbHBIA  TPOUIL
ctpoeHns  Uuaypckoi
30HBI TNPH MEXaHH3ME
MoJoIBHUraHusA  3aKas-
Ka3CKoro maccusa (10
[6]); HeBo3MoXeH reo-
METPHYECKH, MOCKONBbKY
cocraBieH 6e3  ydyera
MPUPOIHOM CTPYKTYPBI 1
HIEHM COXpaHeHHsA 00be-
MoB ocanxos. b (b1-54)
— pa3pbIBBl U HX CTaTH-
CTHYECKHE MapaMeTpHl

(moscrenus B Tekcte). B1 — mpumep cTpykTypHOro nepecedenns (no E.A. PoroxuHy [3]). B — pa3psIBEl B COBpEMEH-
HOM (2 — «KOMIIBIOTEpHas» MOJENb TeOMETPHH IOMEHOB, II0Ka3aHbl HOMEpa IOMEHOB H BO3DacTa IOPOI) H BOCCTa-
HOBJIEHHOM BHJe (6 — BOCCTAHOBJIEHHOE NOCKIATYaTOe NOJOKEHHE TeX XK€ JOMEHOB U KOJNOHKA). B1 — HaBHr, B2 -
c6poc, B3 — oxHb1i Hameur, B4 — couetanue c6poca u Hajpura («shortcuty, B4s — cxema CTpYKTYpHI). I — crioxHbie
CIIy9aH Ha rPaHHMIAX CTPYKTYpHO-(aUHAIbHBIX 30H (a — HCXOIHOE COCTOAHHE, TIOKa3aHO MoNoXeHHe Oymymero pas-
poiBa I, 6 — cxeMa COBpeMEHHOMN CTPYKTYpHI Tpu cMemeHHH U 30 %-0M YKOPOYEHHH, B — IPUMEpPbI COOTBETCTBYIO-
INMX OpMPOIHBIX CTPYKTYP, 10 [3]). I'l — HanBHr ¢ MEMMO# Gombuio# amMmumTy10#, I'2 — JIOXKHBIH cOpoc (MOACHEHHA B

TEKCTE).

BEPXHEro MeJia K0KHOro Groka. OHoBpeMeHHO oHa Oyner Bimie Ha 3520 M, 4eM aHaJIOrH4HbIC MO BO3pac-
Ty COM I0XKHOTO Gnoka. EcnM cuMTaTh rOpH3OHTATBHOE CMELIEHWE OT 3TOH Pa3sHMIUbL, TO TOJYYHTCA
13660 M rOpH3OHTAILHOrO cMeleHus (PUCYHOK, I' 1), KOTOpOe B 3THX YCIOBUAX 3aBUCHT OT TOYHOCTH MO-
JieNiell KOJIOHOK OCA/IKOB B COCEHUX O/I0KaX. B aHANOrHYHOM CTPYKTYpe C MOIHATHIM KOXKHBIM 6110KOM pas-
BUTHe HA[BHra C CeBEpa Ha 10T MOXET MPHBECTH K HAIBUTAHUIO TIOPOJL HipkHero mena (rmy6una 3500 m) Ha
OTJIOXKEHHS BEPXOB cpexHeit 1opbl (rmy6una 2500 M), YTO MO COOTHOLICHUIO BO3PACTOB MOXET BOCHPHHHU-
MaThCs Kak cOpoc (pucyHoK, I 2). ITocKkosbKy B CK/I1aa4aTol CTpYKType YKOpOUeHHe B 610kax MOXKeT ObITh
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pasHoe, TO OyAeT BO3HMKATh JIONOJHATENbHASA PasHALA B [JIyOUHAX, YTO ele GONbIIe YCIOXKHIET 4e0. 3a-
METHM, YTO B 3THX CIy4Yasx B COINPHUKOCHOBEHHE MOTYT [IPUHTH OJHOBO3PACTHBIE CJOH, OTCTOALIME Ha 4—
5 kM (pasHMLA MO HCXOHOH ITy6HHe 3—4 KM) M UMEIOLUIME Pa3HbIi XapakTep JIMTOJIOTHH B CHITY npuvHaja-
JIEKHOCTH K Pa3HBIM 30HaM. Pesynibtat OyneT BOCOPHHUMATECS FEOJIOTaMH KaK SIBHOE «COMMKeHue GaLuii»
C aMIIUTYIOH B JECATKH KHJIOMETPOB.

Taxnm oOpa3soM, B CTPyKType 30H JIMHEHHON ckiaq4aTocTd bossmoro Kaekasa pacnpoctpanerisl
KaK cOpOCHI, TaK M HAJBHIH NPU HeGONBLIOM Mpeobnananuu nepsbix. o YKOPOYEHHs M0 HaABHIaM B
001IeM CKIIa4aTo-HaJIBUIOBOM YKOPOUeHHH He npesbiiaeT 5—10 %. KoppekTHoe onpenencHue aAMILINTY~
Jbl CMELLECHHA NIPH GallaHCHMPOBaHHH pa3pe3a CBA3AaHO C TOUHOM perucTpaLeit CTPYKTYphI B I10J1C M C pea-
NUCTHYHOCTBIO «CTPATHrpaUUeCcKO» MOJIENIHN YeXJla. AMIUIMTYa M HANpaB/IeHHe BEPTUKANILHOTO CMeLLe-
HHA TI0 pa3pbiBaM NP PasHOH BeNUHHHE AePOPMALMU CTPYKTYPbl B COCENHUX OIOKAaX CHJIBHO MEHAETCS B
3aBHCHMOCTH OT «CTPaTHrpaduueckoro» ypoBHs KOHTAKTHPYHOLIMX CIOEB.
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THE GREAT PLUME DEBATE

Mantle plumes were originally proposed in 1971 by W. Jason Morgan, who defined precisely their
characteristics and consequences. However, subsequent research was variable in its success in confirming
the predictions. Despite this, instead of the theory being abandoned as would have occurred, for example, in
medical research if a drug were found to not produce the predicted results, the plume model was progres-
sively adapted to encompass unpredicted observations. Plumes have been proposed to come from almost
any depth, to rise vertically or tilt, and to flow for thousands of kilometres laterally. They have been pro-
posed to have narrow or broad conduits, no plume head, one head, or multiple heads. They may produce
steady or variable flow, be long- or short-lived, speed up or slow down, have a source that is either depleted,
enriched, or both, and have either high or low *He/*He. Often, several mutually inconsistent plume models
have been proposed for a single “hot spot”, to account for data from different sub-disciplines within Earth
Science. In short, the theory of mantle plumes as it is applied today is so flexible it amounts to an unfalsifi-
able, data-independent, a priori assumption. Much applied research comprises reporting observations and
explaining how the plume model must be adapted to fit them, often with little heed paid to adaptions already
proposed by other authors. Such an approach is unscientific, and cannot increase our fundamental under-
standing of how the Earth works [1].

In a quest to find models that fit the observations without ad hoc assumptions or appeals to coinci-
dence, there has recently been a resurgence of interest in alternative models for regions of anomalous vol-
canism. The most promising of these, the “Plate” model, attributes anomalous volcanism to permissive
magmatism in areas of extension. The volumes of melt produced, which may vary from being large to little,
are attributed primarily to variations in source fertility. Source volatile content (CO, and H,0) and tempera-
ture will also affect melt volumes. Extension occurs at spreading plate boundaries, close to which a third of
all melting anomalies lie, and intraplate regions such as the East African Rift, the Basin & Range Province,
W USA, and back-arc basins. Fertility may be imparted to the mantle by subducted slabs of oceanic litho-
sphere, the crustal portion of which transforms to eclogite at depth, and recycling of delaminated continental
lithosphere into the asthenosphere when continents break up. Mantle fertilised by eclogite or recycled conti-
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