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TemHble cnogbl. CBeTnble croabl



[lapameTpbl BO3HUKHOBEHWUA pacniiaBoB
Pa3NIM4YHOro cocrtama
N npegen ycrtoMdmBocTM dofioronuTa

FIGURE 22-13 Approximate phase
relations for a lherzolite mantle under
fluid-absent, H,0-saturated, and CO,-
saturated conditions. Sources of infor-
mation same as in Figure 22-13, with
H,0-saturated solidus from Kushiro et al.
(1968), and CO,-saturated solidus from
Eggler (1976) and Wyllie and Huang
(1976). Probable source regions are in-
dicated for the following rocks: quartz
tholeiite (QT), olivine tholeiite (OT),
komatiite (Ko}, andesite (An), alkali
olivine basalt (AOB), nephelinite (Ne),
carbonatite (C), and kimberlite (Km).
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Bunka H.J1. boyaHa

ONNBWH aHOPTUT
XpPOMLUNMHENUAbI 1
\ 4
POMOOMNMPOKCEH OUTOBHUT
TUTAHOMAarHeTuT, UNTbMEHUT 1
KMMHOMUPOKCEH -aBruT nabpapop
1 TUTAHOMAarHeTUT, UNTbMEHUT l
poroBass obmaHka aHOe3vH
1 TUTAHOMAarHeTuUT, UNbMEHUT l
onoTnT onuroknas

kBapu + K-Na nonesou wnat
+ anbbuT-onuroknas



MarmaTtunyeckme TEeMHble Crnabl

Kpuctannuyeckasa CTpykTypa cnoj

Fig 9.EC.10a. The sheet of (S5i,Al)O4 tetrahe- Fig 9.EC.10b. The crystal structure of mica,

dra // (001) in the mica minerals. projected on (010), c-axis vertical. The silicate
layers alternate with layers of K atoms (large
white circles) and layers of octahedral cations
(small dark circles).

BakHenwasa xapakrepuctmka — TUM MEXCI0EBOro KaTuoHa: oOblYHbIE Cntoabl
— Kanum (unun HaTpun, unn 6apuin, LN aMMOHNIN), XPYNKNe crnogbl — KarnbLum,
rMapocnioabl — YacTbio Kamnun..., YacTb0 OKCOHUN U MOSEKYNApHaga Boaa



Knaccundukauma TEMHbIX cnwon

Cnroabl TPUOKTasaaApunyeckKkume

dnoronur K (Mg,Fe?*); [(Al,Fe3*)Si;0,,] (OH,F),
aHHUT K (Fe?*,Mg), [(Al,Fe3*)Si,0,,] (OH,F),
UCTOHUT K (Mg,Fe?*),(Al,Fe®*) [ALSi,0,,] (OH,F),
cuaepodunnur K (Fe?*,Mg),(Al,Fe3*) [AL,Si,0,,] (F,OH),
TeTpacheppucnoronur K Mg, [Fe?®*Si;0,,] (OH,F),
TeTpadepprnaHHNT K Fe?*; [Fe3*Si,0,,] (OH,F),
nenugomenax = peppmanHnt K (Fe?*,Mg), [(Fe3*,Al)Si;0,,] (OH,F),
LMHHBaNbAUT K LiFe?*Al [AISi;0,,] F,
MarHe3noumMHHBanbauT K LiIMgAI [AISi;O4,] F,

MacyTOMUNUT K LiMn?*Al [AISi;O,,] F,

nennpaonuTt K Li, Al 5 [AlSi;0,,] F,

NOSNTIUNTUTUOHUT K Li(Li,Fe?*,Mg)(Al,Fe®*) [AISi;O,,] F,
TavHNonuT K LiMg, [Si4O4,] F,

abecut Na LiAl, [AlL,Si,O,,] (OH,F),

NpenucBepkUT Na Mg,Al [Al,Si,O,,] (OH,F),

KNMUHTOHUT Ca Mg,Al [AISi;O,,] (OH,F),
KMHOLINTanuT Ba Mg, [Al,Si,04,] (OH),
beppokuHowmnTanut Ba Fe?*, [AL,Si,0,,] (OH),

aHaHanNT Ba Fe?*; [Fe3*Si;0,,] [(OH,CI)S]



MarmaTtunyeckme TEeMHble Crnabl
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MarmaTtunyeckme TEeMHble Crnabl
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MarmaTtnyeckme TEeMHble Crabl.
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FIGURE 4. -T diagram showing experimental data for Equilibrium |
i pure H,O along with its position calculated with thermodynamic data
of Berman (1988; thick curve). Symbols show experimental data after
wjustment for experimental uncertainties, and the ends of connected
lines show nominal experimental conditions. Solid and open symbols
show growth of low-T and high-T' assemblages, respectively.
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FIGURE 5. T-Xco, diagram showing experimental data for
Equilibrium 1 along with its position at 1.75, 2.5, and 5 kbar, calculated
with thermodynamic data of Berman {1988}, Symbols as in Figure 4,
with data from this study at 1.75 kbar (diamonds) and 2.5 kbar (squares),
and from Bohlen et al. (1983) at 5 kbar (triangles), Numbers beside data
points indicate pressure (kbar) of experiments.
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MarmaTtnyeckme TEeMHble Crabl.
Obrnactn ycToM4YMBOCTU aHHUTA
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@ur. 17. Jlnarpamma cocTosuns CHCTEMbl ANNNT -- KBAPH B KOOp/ANHATAX TeMmeparypa — ofmee gasienne
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FIG. 5. Log flO,) — T diagram for the biotite + sanidine + magnetite + gas equilibrium at
Piotr = 2070 bars (Wones & Eugster 1965). Illustrated are Fe/(Fe + Mg) isopleths.
Labeled fields represent the range of oxygen fugacity for samples from the different
tectonic zones in the Canadian Appalachians, assuming an equilibrium temperature of
750-900°C. Symbols as follows: Az: Avalon zone, Gnb: Gander zone, New Brunswick,
Gnf: Gander zone, Newfoundland, HDz: Humber—Dunnage zone, New Brunswick and
Québec, Dz: Dunnage zone, Newfoundland, Mz: Meguma zone. This diagram repre-
sents the central portion of the original diagram of Wones & Eugster (their Fig. 4),
enlarged to better illustrate the fields defined by the biotite from the different tectonic
Zones.

MarmaTtundeckune
TEMHbIE Cchnoabl

[Tona cocTtaBoB buoTUTa
rPaHNTONOOB
Kanagckux Kopaunbep.
KpacHble nuHum —
XKenes3ncTtocTb
TEMHbIX Croa.
[Nuarpamma gaer
BO3MOXHOCTb
OLEHUTb
Temnepartypy
KpucTtannusaumu
bnotuTa.

[1na kaHagcKux OMOTUTOB —
aTto ~ 900 — 7500 C



MarmaTunyeckne TEMHbIE Ccrnoabl

CooepxaHne TutaHa B OuoTute — dorioronute - reoTepmMoMeTp
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FIGURE 10. Ti vs. Xy, plot for the biotites, with isotherms [rom Henry
et al. (2005). Ti atoms are twice the values in Table 3, lor comparison

with the thermometer of Henry et al, (2005).
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OObIYHO MarmaTunyeckme OnMoTuThbI
cogepxat bornee 3 macc. % TiO,.

CogepxaHue TiO, B HEKOTOPbIX
MaHTUMHBIX dproronutax go 10-12 macc.
%. N3peaka cntogbl nogobHoro coctasa
BO3HMKAOT B BbICOKOT 0bpasoBaHUAX

B BEPXHUX rOPU30OHTax 3eMHOW Kopbl, -
B Yy4acCTKax B3auMOOenCTBUS

CyJ'IbeI/ID,HbIX pacrjiaBoB C BMeLWaroWwnMn

LLEenoYHbiMM Ba3anbTamu. ..

Ti

Puc.122. CocraBel duoromura u3

nack Konkckoro pervosa (yioBHEIE

obozHaueHus cM. puc.]123). JInmisavu

0003HaueHEl 00MacTH CTAOMIBHOCTH

THTaHMCTOrO  (hrororwra  TIpH

yKa3aHHbIX TeMIIEpaTypax M JiaBjie-
win 1 x6ap (Robert, 1976).



MarmaTtunyeckme TEeMHble Crnabl

BbicokoT OnoTtuthl 1 prioronnTsl NnpeactasneHsl nonutunamm 2M, n meHee 3T,
oonee HM3koT — nonutunom 1 M.

OOwmn TpeHa coctaBa TEMHbIX cnog, . Mg?* — Fe?* — Mn?*— Zn?*
CopgepxaHue unHka B 06blvHOM BuoTuTe rpanmtTomnao okono 0.1% = 1000 r/T.

NHaukaTopbl cteneHn guddpepeHumaumn .

xene3uctocTtb, Mn, Zn, F, K/Rb, Rb/Ba, K/Cs, TI...

K/Rb — nigmnkatop reoTekKToHM4eCckon no3vumm rpaHUTouaoB N nx
PYOOHOCHOCTU: B BrnoTtutax okeaHckmnx rpaHutongoB K/Rb 6onee 500 n go
1000, B 06bI4HbIX rpaHmnToMaax 100-350, B pegkoMeTanbHbIX rpaHuTonaax u
nermatutax meHee 100 n go 10.

F — vHOmnkaTop pyaOHOCHOCTU, BUOTUTLI IPaHNTONOOB C peaKoMeTaNbHbIM
opyaeHeHnem cogepxat 6onee 2-3 macc. % pTopa.

Li-F-cntoabl — obpa3oBaHusa peakoMeTaribHbIX TPaHUTOB N MNermMaTmuToB.

Cl — 6bmuotnTbl, cogepxalumne okono 1 macc. % xnopa n bonee, xapakTepHbl A5
6a3nToB M rPaHUTOMOOB C MAarHETUTOBLIM U MEeAHbIM OPYyAEHEHNEM.

Ba — Hepeako TEMHbIE cntogbl, 0COBEHHO chrioronuThl oboralweHbl bapmem, ero
coaepxaHme moxet gocturaTtb 3-10 n bonee macc. %.

NuoukaTtopsbl f O2 — xxeneanctoctb, Fe3+

NuaoukaTtopsl T — marHeananbsHocTb, Ti, Sc, Rb, Cs



Knaccudpukauma cBeTnbiX Ccnoa

Cnioabl AuOKTasgpu4veckue

MYCKOBMUT K (Al,Fe**), [AlSi;0,,] (OH,F),
eHruT K" (Mg,Fe?*)q sAl; 5 [Alg 5Si3 s04] (OH,F),
naparoHuT Na (Al,Fe3*), [AlSi;O,,] (OH,F),
POCKO3NUT K (V,Al,Fe3*), [AISi;O,,] (OH,F),
YEPHbIXUT Ba, 5 (V,Al,Fe3*), [AISi;O,,] (OH,F),
XpoMpunnmT K (Cr,Al,Fe3®), [AISi;0,,] (OH,F),
6opoOMYyCKOBUT K (Al,Fe3*), [BSi;O,,] (OH,F),
HaAHMUHINT (Cs,K) (Al,Fe?), [AISi;0,,] (OH,F),
TOOENUT (NH,4,K) (Al,Fe3*), [AISi;O,,] (OH,F),
rMOpOMyCKOBUT

(Unnur) (Ko.7.1,.H30,0) (Al,Fe3*), [AISi;O,,] (OH,F),
nMpoPUNINT o Al, [Si,O,,] (OH),
anomocenagoHnT K MgAI [Si,O4] (OH),
deppoantomocenagonnt K (Fe?*,Mg)Al [Si,O,,] (OH),
cenagoHuT K MgFe3* [Si,O,,](OH,F),
dbeppocenagoHnT K Fe?*Fe3* [Si ,0,,](OH,F),

Maprapur Ca Al [ALSi,O04,](OH,F),



Marmatudeckme ceetnble cnogbl. MyckoBuT

MarmaTtundeckme cBeTnble cnogbl (MyCKOBUTLI) pasBUTbl TOMLKO B
peaknx Tunax rpaHUToB — OABYCMNIOOAHBIX U MYCKOBUTOBLIX, KOTOPbIE
nepecsblWweHbl MUHO3EMOM U dopmupytoTca npu Beicokom P H,O, n B
rMYyOUHHBIX TPAHUTHLIX Nermatutax. B aTux obpasoBaHMAX Hepeaku
CUHTaKCUYECKME cpacTaHmsa bMoTuTa U MyCKOBUTA, B UX YNCIIE CITOXKHO-
30HarnbHbIE KpUCTansbl, rae YepenytoTcsa 30Hbl buotuta n myckosuta. Kak
npaBuo, 3TO MMAPOKCUN-MYCKOBUTbI C HEBLICOKMMMW CcoAepKaHNAMN dpTopa,

nmTnsa, pyéunaus, uesus.
BbicokoTeMnepaTypHble MyCKOBUTbI, Kak NpaBuno, npeacTraBneHsbl

nonutunom 2M,.



Kamyarka. EecenyroT KPACHOHOTVIE rOBOPYLLIKY
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