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VOLCANIC ROCKS OF THE ISLAMIC ISLAND (IRAN)
(PekomeHdo8aHO YneHoM pedakuiliHoi koneeil 0-pom eeon. Hayk, doy. C. €. LLHokosuM)

Neogene paleovolcan of the Islamic Island comprised by melaleucitite — feldspars leucitite — phonolite — trachyte series is situated
on the coast of the Lake Urumia (Iran). Leucitites are composed of magnesium clinopyroxene, olivine, amphibole, Ba-Ti-phlogopite and
feldspar. Clinopyroxenes of phonolite are enriched in Fe, phlogopites are depleted with Ba and Ti, feldspars are represented by Na-K-Ba-
varieties or anorthoclase. Leucitic rocks are enriched with Ba, Rb, Sr and have moderate content of Ce, Y, Zr and low Nb. At the diagram
S02 - MgO/(MgO+FeO) most of analyzes of leucitic rocks are plotted between fields of kamafugitic and tephrite-leucitic series, partly
(enriched with SiO2) — in the field of lamprophyric series. At the diagram AI203-CaO most of analyzes correspond to tephrite-leucitic
series, partly — to lamproitic. At the diagram of Zr-Nb leucitic rocks are plotted in the field of potassium rocks of subduction areas. They
are characterized by low content of Nb, Ta, Ti.

Unlike lamproite, leucitite of the Islamic Island has clayed (miaskite) composition. Their clinopyroxenes are more clayed then
diopsides of lamproite. Clinopyroxenes and olivine of these rocks are more iron-rich than minerals of lamproite. These rocks are
enriched in Ti and Ba, unlike typical lamproite. Presence of small amount of nepheline and sodalite, also distinguish them from typical
lamproite. Leucite is similar to leucite from lamproite.

Therefore, leucitic rocks of the Islamic Island are represented by series of non-plagioclase rocks, which are evolved from
melaleucitite through leucitic phonolite to trachyte, involving quartz-bearing ones. Leucititic rocks of the Islamic Island are similar to
transitional lamproite, associated with subduction in Phanerozoic mountain belts.

Potassium alkaline rocks of Islamic Island with their mineralogical and geochemical peculiarities are similar to low-titanium
lamproite. At the same time, leucitic rocks of the Islamic Island with their Ba-Ti-phlogopite and celsian feldspars might be treated as
original formations. So leucitic rocks of the Islamic Island are similar to lamproites found in the folding belts characterized by

occurrence of subduction.

Keywords: potassic rocks, Ba-Ti-mica, Na-K-Ba-feldspars, leucitite, phonolite, trachyte

Introduction. Neogene volcanic cone of Islamic Is-
land paleovolcan, that is 22 x 13 km in size and about
600 m height, is composed of leucite, phonolite, and
trachyte [4-5, 10].

Paleovolcan crater is comprised by steep bodies of
trachyte, tephrite, and leucitic basalts. And its slopes are
formed by gently flows of breccia and tuff with fragments
of leucitites; tuff and agglomerate with fragments of pho-
nolites; breccia with fragments of trachytes and leucites;
breccia with fragments of phonolites; pyroclast with frag-
ments of leucitic tephrites and phonolites; leucitic basalts
and leucitic tephrite with breccia layers (fig. 1). Stratified
layers are cut by steep dikes of trachytes, tephrites, leu-
citic basalts.

Setting of the problem. This paper focuses on the na-
ture of volcanic rocks of the Islamic Island, their petro-
graphic, mineralogical and geochemical features. Volcanic
rocks are represented by melaleucitite-leucitite-leucitic pho-
nolite-trachyte series (table 1). Potassic varieties are pre-
dominant and K-Na-series might be rarely found. This se-
ries show Na20/K20 correlation value close to one and
into the latest stage phonolites and trachytes it is slightly
increased. The latest stage volcanic rocks are represented
by trachytes of volcanic crater. Femic minerals of leucitite
are represented by magnesium clinopyroxenes (diopsides)
and Ba-Ti-phlogopite and rarely olivine. Phonolite is char-
acterized by low magnesium of clinopyroxene and
phlogopite, absence of olivine and more high content of Fe
in femic minerals. Feldspars of leucitite are represented by
sanidines or their Ba-bearing varieties (up to 4,0% BaO),

and in phonolite it is represented by zonal celsian (up to
8,9% BaO) or anorthoclase. The main trace elements of
leucitic rocks are represented by Ba, Rb, Sr, with typical
moderate concentration of Ce, Y, Zr and low Nb. Such pe-
culiarities are typical for potassium rocks in mountain belts,
where subduction occurred.

Petrography of rocks. Melanocratic volcanic rocks are
represented by melaleucitite and leucitite. Impregnations
(up to 60-70%) are represented by clinopyroxene (diop-
side), leucite, sometimes alkaline feldspar (2—10 mm), with
microimpregnations (to 0,5-1,0 mm) formed by olivine, fre-
quently substituted by secondary minerals (up to 5-10%).
Matrix of leucitite is composed of leucite, diopside,
phlogopite, cemented by isotropic volcanic glass. Small
needle-like crystal and microimpregnation of apatite (up to
0,4-0,5 mm), magnetite, and amphibole are present.

Impregnations of pale-green and almost colourless cli-
nopyroxene are zoned, with inclusions of leucite,
phlogopite, alkaline feldspar, rare nepheline and sodalite.
Frequently together with recrystallized glass they are
placed into zones of growth of pyroxene impregnations.
Sometimes large glomeroporphyric aggregates of diopside
are found. Usually pyroxene in matrix is optically homoge-
nous. Leucite shows isotropic nature and frequently altered
by zeolite-like mineral.

Phlogopite is presented in matrix, sometimes forming
edges around olivine's grain. Usually phlogopite is zonal,
pleochroic (in red-brown colour) [16]. Feldspars of leucitite
are represented by potassium varieties, commonly by Ba-
bearing (to 4,0% BaO), plagioclase is absent. Therefore,
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volcanic rocks of the Islamic Island might be treated as
melaleucitite (olivine-pyroxene) — leucitite — phonolite —
trachyte series.

Some rocks are represented by phonolite (samples |-
3 and |-4a) with impregnation of red-brown phlogopites,

rare clinopyroxene and altered leucite. The matrix is
composed of fine grains of feldspar (anorthoclase), clino-
pyroxene and phlogopite with recrystallized glass, zeo-
lites and microlites of feldspars (celsian), magnetite and
products of olivine alteration.

Fig. 1. Scheme of geological structure and cross-section of Islamic Island paleovolcan: 1 — Quaternary sediments;

2 — trachyte; 3 — tephrite and leucitic basalts; 4 — breccia and tuffs with leucitite fragments; 5 — tuffs and agglomerates
with phonolite fragments; 6 — tuffs with fragments of trachyte and phonolite; 7 — breccia with fragments of phonolite,
basement — agglomerates; 8 — pyroclast with leucitic tephrite and phonolite fragments; 9 — leucitic basalts and leucitic
tephrite with breccia layers; 10 — dikes of trachyte, tephrite, leucitic basalts

Chemical features of the rock-forming minerals.
On the basis of chemical analysis of data the same type
minerals of leucitites and phonolites, especially
phlogopites and feldspars are distinguished. Clinopyrox-
enes in phonolite are enriched in Fe. In the minerals of
trachyte agpaitic coefficient (Na+K)/Al) reaches 1,04 [20].
Olivine is found in melaleucitite and leucitite. Frequently it
is substituted by secondary minerals. Their composition
corresponds to Fo87-82, with MnO content of 0,3-0,5%,
CaO - 0,4-0,5%, NiO — to 0,15%.

Phlogopites in leucitite are represented by varieties with
high content of BaO (to 12,6%), TiO2 (to 6,9%), F (to
5,1%). Content of TiO2, BaO, AI203 from core part of

phlogopite grains to their margins is decreased, and SiO2 —
increased (table 2).

Rarely in clinopyroxene of melaleucitite are present im-
pregnations of low-titanium (2,84% TiO2) and low-barium
(0,71% BaO) phlogopites with low content of F (0,30%):
(K0,6-0,8 Ba0,2-0,4) (Mg1,5-2,3 Fe2+0,3-1,0 Ti0,2-0,5)
[Fe3+0,1-0,3 Al1,1-1,4 Si2,3-2,7] (F0,8-1,3 OHO0,7-1,2)
[16]. Ba-Ti phlogopites of leucitites are distinguished from
oxykinoshitalites and oxymicas from alkaline rocks of other
regions by higher content of BaO, H20, F, and lower TiO2
(fig. 2). Similarly Ba-Ti-micas (9-11% TiO2; 10—-11% BaO)
are described in essexite of Eltozersky massif [6].
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tion of Ba-Ti-micas:

1 - phlogopite of alkaline rocks, 2 — oxyphlogopite and oxykinoshitalite by [9, 15]

At the same time, mica in phonolite (sample I-3) has
low TiO2 (2,5-2,9%), BaO (0,4-0,8%) and F (0,5-0,8%),
that is similar to micas from impregnations into leucitite's
clinopyroxene. Low-Ti (0,57-0,81% TiO2), high-Fe and Mg
(up to 17% FeOtot and 10,4-11,95% MgO) and low-Al
(7,87-8,46% AI203) are established for mica found into
tufflava (sample 1-4).

Magnesium number of clinopyroxene (Mg/(Mg+Fe)-100%)
drops from leucitite (90,4%) to phonolite (69,4%). Impreg-
nation of clinopyroxene has zonal structure: content of Fe
from center to margin increases. The main chemical pecu-
liarities are summarized in table 3.

Table 3
Chemical composition (microprobe analyses) of clinopyroxene

N sample -8 -8 1-8 -8 -5 -5 -5 1-4a
Sio2 53,86 47,99 47,64 47,26 53,54 51,64 52,24 49,12
TiO2 0,22 1,23 1,60 1,92 0,16 0,95 0,28 0,74
Al203 1,36 4,86 5,97 5,12 1,07 2,37 1,85 2,10
Cr203 0,41 - 0,08 0,01 0,10 0,01 0,07 0,02
FeO 2.85 6,91 6,73 7,85 3,98 6,49 5,28 10,85
MnO 0,09 0,14 0,13 0,21 0,02 0,25 0,15 0,07
MgO 15,39 13,99 13,35 13,30 17,12 15,05 16,09 14,08
Ca0 23,99 22,79 22,47 22,77 23,82 22,87 23,72 22,50
Na20 - 0,78 0,58 0,70 0,20 0,72 0,42 -
Sum 98,17 98,69 98,55 99,14 100,01 100,35 100,10 99,48
Fe/Fe+Mg 0,096 0,242 0,219 0,23 0,12 0,19 0,16 0,304

An. 1 is carried out from the lightest concentrate of pyroxene, and another — from the rock slice

Chemical compositions of feldspars analyzed by mi-
croprobe are summarized in table 4. Frequently they are
found as impregnations in leucite, pseudoleucite, and
clinopyroxene. Their composition corresponds to potas-
sium alkaline feldspars (sanidines), Ba-bearing (to 4,0%

BaO) and Na-Ba-K variety of celsian (BaO to 8,85%).
From center of the grains to their margin content of BaO
decreases (sometime from 7,81 to 2,05%), and content of
Na20 (from 2,8 to 4,5%), and partly CaO (from 0,6 to
1,2%) increases (fig. 3).

Table 4
Chemical composition (microprobe analyses) of feldspars

N sample -8 -8 I-4a I-4a I-4a I-4a I-4a I-4a I-4a I-4a I-4a -3
Sio2 64,42 58,83 57,46 57,28 59,58 59,24 59,27 64,53 58,50 59,18 55,02 60,31
TiO2 0,03 0,04 0,23 0,29 0,34 0,23 0,07 0,23 0,17 0,15 0,23 0,26
Cr203 - 0,12 - - - - - - - - - -
AI203 18,96 18,94 20,60 20,68 20,41 20,47 20,44 19,38 20,49 20,40 23,35 22,79
FeO 0,29 0,86 0,58 0,54 0,69 0,71 0,74 0,45 0,62 0,66 0,65 0,71
MnO 0,01 0,01 0,01 0,01 0,04 - - 0,03 0,03 0,02 - -
MgO 0,04 0,71 0,01 - - 0,01 - - 0,02 0,01 0,07
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End table 4

N sample -8 1-8 I-4a I-4a I-4a I-4a I-4a I-4a I-4a I-4a I-4a -3
CaO 0,10 0,05 0,61 0,76 0,95 0,68 0,86 1,17 0,60 0,76 1,00 4,91
BaO 0,26 4,01 8,85 8,64 6,29 7,45 7,81 2,05 8,05 7,66 8,73 -
Na20 0,73 1,67 2,97 2,82 4,48 3,17 2,97 4,30 2,87 3,62 2,14 6,21
K20 14,97 12,30 8,70 8,59 7,24 7,63 7,15 7,61 8,27 7,18 8,64 3,32
Sum 99,82 97,54 100,04 (99,62 100,03 [99,60 99,31 99,74 99,62 99,64 99,83 98,51
Cs 0,6 7,6 16,4 16,3 11,5 15,1 16,2 3,9 16,0 15,0 17,4 -
An 0,6 0,3 3,1 41 4,8 3,7 4.8 6,3 3,3 4,2 55 34,1
Ab 6,7 15,8 27,2 26,5 40,6 31,4 30,6 41,5 27,8 35,1 211 38,8
Or 92,2 76,3 53,3 53,1 41,1 49,8 48,4 48,4 52,9 45,6 56,0 27,1

At the same time more Na-rich feldspar anorthositic arctic Region) or romben-porphyry (Or10-15 Ab45-75
composition with high content of CaO (4,9%) is found in An10-45) from laurvikite Oslo region (Norway) [11]. There-
phonolite (I-3) that is similar to anorthoclase (CaO - fore, feldspars of phonolite have abnormally high content of
3,76%) from volcanic rocks of the Mountain Erebus (Ant- Na20 and CaO and low content of K20 and BaO.

Na+Ca
05100

|

2

3

10
100 0
0 10 20 30 40 50 60 70 80 90 100
Ba K

Fig. 3. Component diagram of feldspars:
1 - feldspars of leucitite, 2 — feldspars of phonolite, 3 — anorthoclase of phonolite.
The trend of compositional change in feldspars (from center to rim) is indicated with arrow

Impregnations in clinopyroxenes of melaleucitite and BaO (0,05-0,07%). Sodalite has typical composition
nepheline and sodalite are also presented. Nepheline has (24,0% Na20 and about 8% CI). Leucite also has typical
"standard" composition (16,3% Na20 and 5,5-5,6% K20), composition with abnormally high content of Fe (FeOtot —
with high content of FeOtot (1,3-1,4%), low CaO (0,07%) 0,4-0,9%) and low Na20 and CaO (table 5).

Table 5
Chemical composition (microprobe analyses) of leucite
Ne sample 1-8 1-8 1-8 -5 -5 -5

Si02 54,84 54,23 54,59 54,82 54,58 55,00

TiO2 0,06 0,02 0,20 0,01 0,04 0,10

Al203 23,07 23,24 22,59 22,54 22,45 22,06

FeO 0,63 0,43 0,89 0,88 0,65 0,85

MnO - - 0,02 0,02 - 0,02

MgO - 0,02 0,01 - - -

BaO 0,11 0,36 0,24 0,02 0,02 0,02

CaO 0,00 0,12 0,12 - - 0,09

Na20 0,06 0,05 0,76 0,24 0,35 0,14

K20 21,23 21,23 20,31 21,29 21,26 21,27

Sum 100,01 99,69 99,72 99,81 99,36 99,55
Magnetite forms microimpregnations in matrix or Petrochemical features of alkaline rocks. Alkaline
impregnations in other minerals. It has high contents rocks of the Islamic Island are saturated with Al and have

of TiO2 (7,22-11,87%), AI203 (2,43-5,57%), MgO high content of normative anorthite (up to 15-18%). Alka-
(1,30-4,30%), MnO (0,64-1,89%), Cr203 (0,01-0,21%). line rocks of the Islamic Island belong to potassium and
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natrium-potassium differentiated series. Two fields of alka-
line rocks are distinguished in the diagram of Na20-K20:
more acid trachyte, syenite and feldspar leucitite with
Na20/K20 value = 1:2-1:1, and more melanocratic leu-

wh

cites with Na20/ K20 value = 1:4 — 1:6 — 1:8 (fig. 4). There
is also clear positive correlation between content of SiO2
and Na20 (fig. 5) in more acid varieties, at the same time
correlation between SiO2 and K20 is not distinct (fig. 6).

2

Fig. 4. Diagram of Na20 - K20: 1 — author's analyses, 2 — published analyses [20].

Lines correspond to Na20:K20 ratios (1:1; 1:2; 1:4; 1:6)

Correlation between SiO2, MgO, SiO2 and (K20+Na20)
is fixed, such as differentiated series of magmatic rocks.

Leucitite-trachytic and leucitite-phonolite trends are distin-

n

Na

guished in the diagram MgO-SiO2 (fig. 7). Correlation
between (K20+Na20) and SiO2 is positive (fig. 8).
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Fig. 5. Diagram of SiO2 — Na20: The legend is the same as on fig. 4
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Fig. 6. Diagram of SiO2 — K20: The legend is the same as on fig. 4
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Geochemical features of the rocks. Rocks of the Is-
lamic Island are characterized by high concentration of Ba,
Rb, P, low Ti, Nb, Zr, Ce, La, Nd, Y. Ba was found in

10

MgO

-

phlogopites and feldspars, and Rb was found in potassium
minerals. Apatite is the main concentrator of TR and Y.

40 45 50

55 60 [

Fig. 7. Diagram of SiO2 — MgO: The legend is the same as on fig. 4.
Solid disintegration line of the chemical composition of the Islamic Island alkaline rocks after [20],
and dashed one is the same curve based on author's data

Na,0+K.0
L
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T y T
55 60 63
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2

Fig. 8. Diagram of SiO2 — (Na20 + K20): Supposed evolution field of magmatism
of the Islamic Island alkaline rocks after [20]. The legend is the same as on fig. 4

Conclusion. There are known several series of potas-
sium alkaline rocks with ultrabasic, basic, and medium va-
rieties: kamafugitic, lamproitic, alkaline basaltic — phonolite
— trachytic, feldspars leucitites (tephrite) and others [7]. On
the diagram S0O2-MgO/(MgO+FeO) most of analyzes of
leucitic rocks of the Islamic Island are plotted between
fields of kamafugitic and tephrite-leucitic series, partly (en-
riched with SiO2) — in the field of lamprophyric series. On
the diagram Al203—-CaO most of analyzes correspond to
tephrite-leucitic series, partly — to lamproitic.

Leucititic rocks of the Islamic Island are similar to rocks
of Tezhar complex of Armenia [8], rocks of ltaly [3, 12],
Spain [18], Australia [2], Scotland [19] and other regions [1,
10]. They also are similar to transitional lamproite, associ-
ated with subduction in Phanerozoic mountain belts [13,
17]. On the diagram of Zr-Nb leucitic rocks of the Islamic
Island are plotted in the field of potassium rocks of subduc-
tion areas. They are characterized by low content of Nb,
Ta, Ti, and by negative anomalies of these elements at the
spider-diagrams [14].

Unlike lamproite, leucitite of the Islamic Island has
clayed (miaskite) composition. Their clinopyroxenes are
more clayed then diopsides of lamproite. Clinopyroxenes
and olivine of these rocks are more iron-rich than minerals

of lamproite. Alkaline amphiboles (K-richterite and Na-K-
arfvedsonite), which are common for leucitic lamproite, are
absent. These rocks are enriched by Ti and Ba, unlike typi-
cal lamproite. Presence of small amount of nepheline and
sodalite, also distinguish them from typical lamproite. Leu-
cite from alkaline rocks are similar to leucite from lamproite.

Therefore, leucitic rocks of the Islamic Island are repre-
sented by series of non-plagioclase rocks, which are
evolved from melaleucitite through leucitic phonolite to
trachyte, involving quartz-bearing ones.

There is thermal barrier between phonolite and granites
eutectic in the system of SiO2 — nepheline — calcilith, thus
genetic relationship between alkaline nepheline and
quartz-feldspar rocks is considered to be impossible. At the
same time in potassium field of this system (SiO2 — cal-
cilith) such barrier is absent, and quartz-trachytic or potas-
sium granitic melts can be separated from alkaline potas-
sium (leucite-bearing) magmas. Probably, this process is
realized in series of melaleucitite — leucitic phonolite —
quartz-bearing trachyte rocks of the Islamic Island.

Potassium alkaline rocks of Islamic Island with their
mineralogical and geochemical peculiarities are similar to
low-titanium lamproite. At the same time, leucitic rocks of
the Islamic Island with their Ba-Ti- phlogopite and celsian
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feldspars might be treated as original formations. In the
future, it is desirable to carry out a detail comparative char-
acterization of leucite rocks of the Islamic Island and similar
series of other parts of the world.
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BYJIKAHIYHI NTOPOAU ISLAMIC ISLAND (IPAH)

HeozeHoeuli naneosynkaH Islamic Island, cknadeHuli menanetiyum — nedyum — ¢hoHosiim — mpaximoeoro cepiero nopid, poamawosaHull Ha
6epe3i o3epa Urumia (Ipar). Jleliyumu cknadarombcsi 3 Ma2He3ianlbHO20 KiHOMIPOKceHy, onieiHy, amgpi6ony, ¢pnozonimy ma kaniwnamy. KniHoni-
PpoKceH ¢poHoslimie 36azaqeHuli Fe, ¢hiozonimu npedcmaeneHi Ba-Ti pizHosudamu, nonbosi wnamu — Na-K-Ba-pizHoeudamu (2ianogpaHom) a6o
aHopmokna3om. Jleliyumoei nopodu 36az2ayeHi Ba, Rb, Sr, xapakmepu3yromscsi nomipHum emicmom Ce, Y, Zr i Husbkum Nb. Ha diazpami SO2 —
MgO/(MgO+FeO) 6inbwicmb aHanisie neliyumosux nopid po3mawoesaHa Mix nonsmMu kamagpyzaimoeoi i megppum-neliyumosoi cepiti, Yacmkoeo
(36azayeHi SiO2) — y noni namnpoimoeoi cepii. Ha diacpami AI203 — CaO 6inbwicmsb aHanizie sidnoeidae meghpum-neliyumoeit cepii, 4acmkoeo —
namnpoimositi. Ha diazpami Zr — Nb neliyumoei nopodu po3mawosaHri 8 noni kaniesux nopiod, xapakmepHux 0nsi cy6dykuyitiHux o6nacmel. BoHu
Xapakmepu3yrombcsi HusbKuMm emicmom Nb, Ta, Ti.

Ha gidmiHy €id "nepexidHux" namnpoimis, netiyuumosi nopodu Islamic Island matoms 2nuHozemucmuii (Miackimoeuti) cknad. Ixwi kniHonipok-
ceHu 6inbw a2nuHucmi, Hix dioncudu namnpoimie, Micmams 6inbwy Kinbkicme 3asi3a (sk i onieiHu). Li nopodu 36azayeHi Ti i Ba, Micmamb Heee-
UKy Kinbkicmb HegbeniHy U codanimy, Ha eiOMiHy eid munoeux namnpoimis. Jleliyum cxoxuli Ha netyum 3 namnpoimie.

Takum 4uHom, neliyumosi nopodu Islamic Island npedcmaeneHi cepieto 6e3nnazioknazoeux nopiod, siki esonoyioHyeanu eid menaneiyumie
4epe3 neliyumosi ¢poHonimu Ao mpaximie, y momy 4ucni, keapyemicHux. 3a MiHepano2i4HUMU ma 2eoxiMiYyHUMU 0co61U8OCMSIMU 80OHU CXOXi 3
Hu3bKkomumaHucmumu namnpoimamu. Jletiyumoei nopodu Islamic Island nodi6Hi do namnpoimie, 3HalideHuUXx y cknad4acmux nosicax, siki xapak-
mepHi dns cy6AykyiliHux npoyecie.

Knroyoei cnoea: kaniesi nopodu, Ba-Ti cnroda, Na-K-Ba nonsoeuli wnam, neiiyum, ¢poHonim, mpaxim.
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BYNKAHUYECKUE NOPObI ISLAMIC ISLAND (UPAH)

HeozeHoebIl naneosynkan Islamic Island, crioxeHHbIlU Menaneiyum — nedyum — ¢hoHoIUM — mpaxumosol cepueli Mopod, pacrnoJsioxeH Ha 6epe-
2y o3epa Urumia (UpaH). Jleliyumbi cocmosim u3 Ma2He3uasibHO20 K/TUHOMUPOKCEeHa, o/lusuHa, amgpubona, ¢hrioconuma u kanuwnamos. KnuHonupok-
ceHbl ¢poHonumoe o6ozawieHn! Fe, gpnozonumsi npedcmaeneHs! Ba-Ti pasHosuOHocmsiMu, nosieebie wnamsi — Na-K-Ba-pazHoeudHocmsiMu (2uasio-
ghaHoM) unu aHopmoknasom. Jleliyumoenie nopodbi o6o2aujeHbl Ba, Rb, Sr, xapakmepu3yromcsi yMepeHHbIM codepxxaHuem Ce, Y, Zr u Huzkum Nb. Ha
Ouacpamme SO2 - MgO/(MgO+FeO) 6onbwuHcmeo aHanu3oe JselyumosbiX Mopod PacriosioXeHo Mexdy nossAMuU Kamaghyaumoeol u megpum-
neliyumoeoli ceputli, Yacmu4yHo (o6o2auwjeHHble SiO2) — 8 nosie namnpoumosoli cepuu. Ha duacpamme Al203 — CaO 6osbWUHCMEBO aHanu30e coom-
semcmeyem meghpumo-neliyumosoli cepuu, Yacmu4Ho — samnpoumosol. Ha duaepamme Zr — Nb neliyumosesnie nopodbl pacrosioxeHbl 8 roJsie Kanu-
eebIx Nopod, xapakmepHbIx 05151 cy60yKyUOHHbIX obiacmeli. OHU xapakmepu3yromcsi HU3KumM codepxxaHuem Nb, Ta, Ti.

B omnu4ue om "nepexodHbix" namnpoumos, neliyumossnie nopodsbi Islamic Island umerom anuHo3emucmeili (Muackumossbili) cocmas. Ux
K/TUHOMUPOKCEeHbI 6osiee 2nuHUCMbI, 4em Auorncudbl j1aMnpoumos, codepxam 6Gosibwee KOUYECmeo xese3a (Kak u ofueuHbl). 3Amu nopodsbi
o6ozaweHbl Ti u Ba, codepxxam Hebonbwue Konu4yecmea HeghennuHa u codanuma, 8 omau4due om MmunuyYyHbix gamnpoumos. Jleliyum noxox Ha
neliyum u3 1amMnpPoumos.

Takum o6pa3om, neliyumossie nopodsl Islamic Island npedcmaenens! cepueli 6e3n1a2uokna3zoebix Mopod, KOMopble 380/1OYUOHUPOBAIU OM
menaneliyumoe 4epe3 neliyumossie ¢hoHoUMbI OO0 Mpaxumos, 8 mMoM 4ucre, keapycodepxawux. [To MuHepano2u4yecKuUM U 2e0XUMUYECKUM
0C06eHHOCMSIM OHU CXOO0HbI C HU3KOMumMaHucmsiMu namnpoumamu. Jleliyumoesie nopodsi Islamic Island nodo6HbI namnpoumam, HaliOeHHbIM 8
cKnadyambix rnosicax, xapakmepHbiM Oisi cy60yKYUOHHbIX NMPOYECCOo8.

Knroyesnie cnoea: kanuesnie nopodsi, Ba-Ti criroda, Na-K-Ba noneesol wnam, neliyum, ¢poHosrum, mpaxum.





