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Abstract: Metallogenic analysis of the USSR territory provides evi-
dence that virtual mineralization of magmatic formation is considerably
determined by different evolutional groups and series they belong to. The
following evolutional groups of magmatism have been recognized for
rare-metal mineralization: 2 granitoid — ,,the long one“ — gabbro-diorite
— granodiorite; granosyenite — granite — alaskite — alkaline granite (W,
Mo, Bi, Nb, Zr, TR and others) and “the short one” — diorite — granodio-
rite (trondhjemite) — granite — leucogranite (Sn, W, Ta, Cs, Li and others);
and 3 alkaline — alkaline-ultramafic (Cr, Pt, Fe, Ti, Al, Zr, Nb, TR, Ba
and others); alkaline-mafic (Fe, Ti, Al, Cu, Zr, Nb, TR, and others); and
alkaline-salic (Al, Zr, Nb, TR, Rb, Sr, Ba, Pb, F and others). Maximum
of rare-metal mineralization associated granitoid suites is related to oro-
genic and activation zones, island are, and that of alkaline rocks — to
rift zones. There are the following major epochs of endogenic rare-metal
mineralization in the USSR: D;_,, T, J;—K; within the rift zones with
alkaline magmatism; and PR,/PR4, Dy—j, C;—Py, K.—P; — within the oro-
genic and activation zones with granitoid magmatism. The groups are
divided into 13 series. The following 3 trends are recognized for grani-
toid groups: normal alkalinity, higher alkalinity and with antidromic ter-
mination. The series in alkaline groups are revealed by sodic and potassic
specialization of alkalinity. The groups and series of magmatic formation
are complementary associated with metasomatic ore-bearing formations.
All revealed series are associated with the certain group of rare-metals
and they are very different in the scale of development for the same
type of ore formation, which sometimes has the similar set of rare-metals.
Prognostic metallogenic investigations are based on the reveal regularities
and provide the subsequent detailing of the territory. It leads to the
recognition of more local potential ore-bearing regions and to the deter-
mination of their mineralization (Fig. 5).

Pestome: Mertannorennueckuii ananns teppuropu CCCP CBHIETENBLCTBYET O TOM,
4TO peajibHas PyAOHOCHOCTh MarMaTH4ecKnX (hopMaumit B 3HAYHTEILHOH Mepe onpe-
HEMAETCA MPHHAMIEKHOCTEI0 HX K PAa3/IHYHBIM IBOMIOLHOHHLIM PAIAM H CEPHAM,
[MpaMeHHTEIBHO K PEaKOMETAJBLHOMY OPYAEHEHHIO OKA3ai0Ch BO3MOMHBIM BhIIe-
JMTh 5 JBOJIIOLHOHHBIX PSIOB MATMATH3IMA: 2 TPAHMTOMIHBIX — ,,JUIMHHBII" Tab-
OpO-IHOPHT — TPAHOMMOPHT; TPAHOCHEHHT — TPAHHT — AJACKHT — 1LEJI04HOrpa-
Hutoselit (W, Mo, Bi, Nb, Zr, TR u ap.) u ,,KOpoTKHii"* IHOPHT — TPAHOAHOPHT
(TPOHIBEMHT) — rpaHuT — JieiikorpanuTonstit (Sn, W, Ta, Cs, Li u ap.) i 3 menou-
HbIX — LIen0vHO-yasTpaMahudecknit (Cr, Pt, Fe, Ti, Al, Zr, Nb, TR u np.); me-
nouno-matuuecknit (Fe, Ti, Al, Cu, Zr, Nb, TR u ap.) u uienouno-canuyeckuii (Al,
Zr, Nb, TR, Rb, Ba, Pb, F u ap.). MakcuMyM pelKOMETAlbHOH MHHEPATHIALHH,
CBABAHHON C TPAHHTOHIHBLIMH PANAMH, TPHXOAMTCSA HA OCTPOBOMYIKHbBIE, OPOTEHHbIE
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M AKTHBH3IALMOHHBIE, @ CO MIENOYHBIMH — Ha puToreHnvie 3oHbl. [Ina CCCP na-
MEYAIOTCA CJICAYIOIIHE BAKHEHILHE IMOXHM IHAOTEHHOTO PEIKOMETAILHOTO PyHo-
obpasosanua: B PHPTOTEHHBIX 30HAX CO LIEJOMHBLIM MarmatuimMom — Dy ., T,
Ji—K,, B OpOTeHHBIX W AKTHBH3AUWOHHBIX C FPAHHTOMAHBIM MarMaTHIMOM —
PR,/PR., D._ 4, Co—P,, K.—P;. Panst noapasnenstorcsa va 13 cepuii: B TpanuToni-
HBIX pANAX pa3IHYyatoT MO TPH BapHaHTa CEPHl — HOPMAJILHOH M MOBBILICHHON
IENOMHOCTH M € AHTHAPOMHBLIM 3ABCPIICHHEM, B ILETOYHBIX — CEPHH BbIACIAIOTCA
no Na wiu K cneunanu3aunm Ieno4HocT, Pansl u cepui marmatuyaeckuit opmatmii
KOMIJIEMEHTAPHO [OMOJIHAOTCS METACOMATHYCCKHMM, KaK MPaBHiio, PYAOHOCHBIMH
thopmaumamu, Bee BbluelieHHbIe CEPHH CHEUMATH3UPOBAHBl B OTHOLIEHHH Onpeae-
JIGHHOM TPYNMbl PEAKHX METAUIOB H PEe3K0 OTNHYAIOTCA MaciuTabamu pa3BHTHA
OIHOTHIHBLIX PYAHBIX (opMaLHii, HEPEIKO CO CXOAHBIM HABOPOM PEAKHX METAIIOB.
Ha BeIABACHHBIX 3AKOHOMEPHOCTAX BABHPYIOTCH NPOrHO3HO-METALIOTEHHYECKHE HCC/1-
JIOBAHHSA, X0/ KOTOPBLIX MPEAyCMaTPHBAET M0CIEN0BATEIBHYIO HETAIHIALHIO TEPPH-
TOpHit ¢ Boiefennem Bee Goslee SIOKANBHBIX MEPCNCKTHBHbLIX MUOLIanei ¢ yToute-
HHEM HX PYJOHOCHOCTH,

The purpose of the article is to demonstrate a great informative value for
science and practical importance of the recognition. apart from igneous assem-
blages (magmatic formation) their evolutional groups and series and associated
rare-metal industrial mineralization. An evolutional group is defined as a con-
sistent succession of magmatic formations emerging in the course of unidirec-
tional development of large crustal blocks. A series is a variety of evolutional
groups which show compositional variations of rocks constituting individual
assemblages, mainly at the terminal development stages (Beskin, 1979;
Izokh, 1978; Magmatic formation..., 1979; Marin, 1983; Mineralization
and. .., editor Rundguist). Here we mean the well-known basic Baer’s
law of classification, i.e. the development of an object proceeds in such a way
that features of type arise originally, then successively those of class, genus,
species and individuum.

The recognition of group and series is based on the data obtained in com-
piling metallogenic maps and maps of magmatic formation of the USSR (Mag-
matic formation..., 1979; Orlowva, 1982; Mineralization and.... editor
Rundquist).

The following problems relevant to endogenic rare-metal ores were to be
resolved:

1. What minimum number of evolutional groups and series reflect the variety
of types of rare-metal mineralization?

2. What is the nature of magmatic evolution in terms of different evolutional
schemes?

3. How the recognized groups and series can be used in prospecting, survey?

Now we would like to present our main conclusions.

1. The map of structural-metallogenic zones in the USSR show 21 types of
zones connected with intrusive magmatism (Mineralization and.... editor
Rundquist), including 11 zones with rare-metal mineralization. It is to be
noted, that maximum of rare-metal mineralization associated with granitoid
suites is related to orogenic and activation zones (partly island are, late geo-
synclinal ones) and that of alkaline rocks — to rift zones. The following
major epochs of endogenic rare-metal mineralization can be outlined in the
USSR (Fig. 1): Dy _». T. J,—K, within the rift zones with alkaline magmatism:
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PR, PRy, Dy_y. C3—P;, K,—P, — within the orogenic and activation zones
with granitoid magmatism. Phanerozoic magmatism was largely treated by the
authors, who show most prominent age difference in granitoid and alkaline
suites and their distribution in time.
2. Virtual mineralization of magma-
tic formations is considerably deter-

mined by different evolutional groups . Intansity of mognatisn
and series they belong to. 5 evolutional Gewichronclogical a———cr T
groups (Fig. 2) — 3 alkaline (III—V) TN
and 2 granitoid (I—II) and 13 series [ |[§]| 1o}
which differ in the initial members, [MZ|J| | .
evolutional trends, extent of occurren- —}; t
ce. degree of completeness, have been CD b
recognized for rare-metal mineraliza- |P%|s| 0 02
ion. The evolutional groups are shown 2 500
on the Bowen's ternary diagram [~ |y | O
that (Fig. 2) is very convenient for 700
such evolutional considerations, since B
it permits 3 major igneous trends
with time to be clearly displayed: | 2[fa| %0
increasing acidity (Q), alkalinity (L) 1000~
and basicity (M); mafic rocks located | 1200
in the centre of triangle (v) are par- 1400
ticularly important in the analysis of Ry - :
evolutionary trends. ]
Rare-metal mineralization of the B
above groups bears some features of |"R1| | 2000
both magmatic and post-magmatic 7200
origin. Metasomatic complexes asso- 2400
ciated with the ores (skarns, greisens,
; ; . 2600 -
feldspatholiths, fenites) form, in turn,
the groups succeeding the igneous and ki
complementary to them series (Fig. 3000
2b). Fig. 1. Intensity of granitoid and alkaline
It is to be emphasized that the re- magmatism and associated rare-metal
vealed groups are but parts, maintly mineralization in the USSR.

terminating fragments of more exten-

sive series evolving over large time-

-spans, e. g. of major petrochemical series — tholeiitic, calc-alkaline (basalt-an-
desite-rhyolitic) and alkaline (basalt-trachyte-andesite) treated in works of A.
Miashiro, AL A, Marakushev, O. A. Bogatikov and others (B o-
gatikov, 1980: Marakushev, 1979; Mineralization and... editor
Rundquist).

3. The localization of alkaline magmatism in zones of transection of long-
-lived magma-controlling structures is its distinct feature. It usually results
in the formation of a single complicated zonal body or volcano-intrusive unit.
Rare-metal-REE deposits associated with groups of alkaline suites are cha-
racteristic of riftogenic structures, extent of distribution of each group and
related mineralization being different in fold areas and platforms (Magmatic



340 RUNDQUIST — MARIN — ORLOVA

Fig. 2. Major evolutional groups (I—V) of magmatism (a) and complementary meta-
somatic (b) associated rare-metal mineralization, plotted Bowen’'s diagram.
Explanations: ¢ — dunites, = — pyroxenites, v — gabbro, § — diorite, y — granite,
Yu — alkaline mafic, £ ¢ — alkaline ultramafic, « — alaskites, & y — alkaline granite,
Gr — greisen, Turm-Chl — tourmaline chloritic metasomatites, Ser — skarns, Fp —

feldspatholiths, Fin — fenites, Ca — carbonatifes,
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formation ..., 1979; Orlova, 1982). A complete evolutional groups (series)
of magmatic formations for epi-cratonic rifts can be shown as follows: basalt-
-dolerite —» trachybasalt —» alkaline-mafic —- alkaline-ultramafic —» al-
kaline-salic suites —» alkaline lamprophyres and kimberlites. A shorter series
is more common for epi-orogenic rifts: alkaline gabbroids, alkaline basaltoids
and basaltoids of normal series —» nepheline, calcilite-nepheline and alkaline
syenites —-» alkaline granites —» alkaline lamprophyres. Rare-metal mine-
ralization is related only to alkaline suites, so authors consider but fragments
of complete evolutional groups. The following 3 groups are recognized: alka-
line-ultramafic (III), alkaline-mafic (IV) and alkaline-salic (V) which differ
in evolutional “advance” towards the enrichment in more acid and alkaline
varieties and in ever-reducing development of the earlier ones. Fig. 3 shows
the regions of distribution of different alkaline groups and series and typical
associated mineralization.

Two variants in alkaline-ultramafic evolutional group are revealed: sodic
(alkaline complexes in north Siberia-P—T; D, _, in Karelia—Kola region etc.);
and potassic (C; — in north Kazakhstan, J—K; in the Aldan etc.). REE-rare-
-metal (REE, Nb, Ta, Zr etc.) deposits of camaphorite-carbonatite type and
Nb-Ti (perovskite) in massifs of Na-series are associated with intrusive and
volcano-intrusive rocks of Na- and K-series. Alkaline-mafic evolutional group
exhibits also sodic and potassic variants. The former is represented by alkaline
complexes: PR, — in Karelia—Kola region, D,_5 — in Sanguilen etc., the latter
are: J;—K, in the -Aldan, P; — in North Tien Shan etc. Rare-metal (Nb, Ta,
Zr) deposits and occurrence of carbonatitic and pegmatitic types are associated
with the masifs of Na-series, while Rb, Sr, Zr, Nb, Ba deposits are related to
K-series. In alkaline-salic group of foiditic suites three variants can be outlined:
those of sodic, agpaite nepheline syenites (type of Khibiny and Lovozero, D3),
potassic (Synnyr, D;—C), and K-Na, miaskitic (the Urals, Pj). Ores associated
with Na-series include Nb, Ta, Zr, REE, those of K-series are characterized
by rare-metal-REE (Nb, Zr, REE, etc.) mineralization.

Magmatism of alkaline-ulframafic and alkaline-salic groups is virtually con-
nected only with epi-platformic rifting. Alkaline-mafic group (potassic variant)
is linked to epicratonic and epi-orogenic rifting, that of sodic type occurs
within both platforms and fold areas. Within the latter, orogenesis is often
followed directly by rifting which can coincide in time with the activation.
The majority of intrusives of alkaline-salic group of potassic type are asso-
ciated with rifting in fold areas, the remainder — in platformic areas. Alkaline-
-salic group of K-Na type is known only in fold areas and close in time to
the orogenic or activation stages.

All the three alkaline groups share common features of petrogenetic develop-
ment, consistent distribution patterns, and the related similar ore formations:
rare-metal-REE-carbonatite; rare-metal-albitite; rare-metal-fenite and others
connected with the same type of trace elements and REE. Neverthless, each
group distinetly differs in its initial members, unidirectional trend and evo-
lutionary range, petrochemical features, PT conditions of the formation and
local emplacement environment. This resulted in successive decrease in magma-
tic deposits proper among ore formations: from alkaline-ultramafic to alkaline-
-salic group, and in increase of deposits and occurrences of pneumatolithic-
-hydrothermal and hydrothermal in the same trend, in progressive decrease
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of sidero-(and partly)-chalcophile elements and the increase of REE, rare
alkalies and Ba.

4. Evolutional groups of granitoid suites are of special metallogenic interest.
We do not intend to give a comprehensive account of evolutional series in
Phanerozoic terrains, but just to emphasize the possibility of the recognition

< S . — e —_= = 25

Fig. 3. Scheme of zones of alkaline and granitoid magmatism and associated minerali-

zation on the USSR territory.
Explanations: 1—6 — zones of alkaline magmatism; 1—3 — boundaries of zones with
different petrochemical and geochemical specialization: 1 — sodic, nepheline-apatite
— rare-metal (Nb, Zr, TRce and others); 2 — potassic calcilite-fluorite — rare-metal
(Nb, Zr, Rb, TRce and others); 3 — potassic-sodic, apatite-nepheline — rare-metal (Nb,
Zr, Rb, TRce and others); 4—6 — formational and mineragenic specialization of zones:
4 — alkaline-ultra-mafic (Fe, Ti, Cr, phlogopite); 5a — alkaline-mafic (alumina, apatite,
Ba, Sr), 5b — alkaline-mafic combined with alkaline-ultramafic; 6 — alkaline-salic
(alumina, apatite); 7—8 — major zones of development of granitoids from different
groups: 7 — group I with dominant Mo-W mineralization: 8 — group II with dominant
Sn-W mineralization: 9—11 — tectonic structure; 9 — platforms: 10 — shields, 11 —
fold areas.

The following zones and ages of alkaline complexes are shown by figures: 1 —
Sebliavr-Gremiachinskaya, PR., D; 2 — Kola (Kovdor-Khibiny-Salmagar, O-D., D):
3 — Yelet-Ozerskaya, PR.: 4 — Onega-Kandalaksha, V, O, D.,—4: 5 — Zimneberezhnaya,
V: 6 — Volynskaya (Chukotsko-Volskaya), R,—V, Dy; 7 — Priazovskaya, D;—C;; 8 —
Prypyatsko-Donetskaya, D,-,—C,: 9 — Chetlasskaya. R,—V: 10 — Ajaro-Trialetskaya.
K: 11 — Pambakskaya, 12 — Talyshskayva, P: 13 — Niazepetrovskaya, D; 14 —
Ilmensko - Vyshnegorskaya, P;: 15 — Borsuksaiskaya, C,—P.; 16 — Kokchetavskaya
(Krasnomayskaya), €7; 17 — Ishimskaya, D,_;: 18 — Northen-Talasskaya, P;; 19 —
Eastern Kirghizian, D;-,;, C,—P,; 20 — Kokshaalskaya, C,: 21 — Turkestano-Zarda-
lekskaya, P.—T: 22 — East Pamirian, N: 23 — Kuznetsk-Alatauskaya, D.—C,: 24 — Ka-
menskaya, P=T: 25 — Gulinsko-Kughdinskaya. T,: 26 — Bor-Uriakh-Ysseiskaya, T;
27 — Kuanamsko-Ujinskaya, D, -, J—K; 28 — North-Oleniokskaya, MZ; 29 — South-
-Oleniokskaya, MZ: 30 — Alakitsko-Daldinskaya, PZ,: 31 — Batuobinsko-Markhins-
kaya, PZ,: 32 — Chadobetskaya, T,: 33 — Yenisei-Angarskaya, PZ,; 36 — Urikskaya.
D.: 37 — Sanguilenskaya, O, D, ., P: 33 — North Baikalian, D—C,, P.—T: 39 —
Synnyrian, D;—C,: 40 — Baikal-Barghuzinskaya. PR, D,-,: 41 — Salenghino-Vishims-
kaya, T—J; 42 — Jidinskaya, J; 43 — Oliokmo-Charskaya, J.—K,; 44 — Central Alda-
nian, J,—K,: 45 — Arbarastakhskaya, R,—V:; 46 — Enaghli-Chadskaya, R—V, J.—K,:
17 — West-Sette-Dabanskaya, S, D,—4: 48 — South Sikhote-Alinskaya, MZ:; 49 — North
Sikhote-Alinskaya, N; 50 — West Sakhalinian, N; 51 — West Kamchatskaya, N: 52
— East-Kolymian, P; 53 — Anadyrskaya, N: 54 — East-Chukotskaya, K.

The numbers in circles show the following zones: 1 — Priladozhskaya., PR,-.—R:
2 — North Caucasus, PZ,, KZ; 3 — Meghrinskaya, K.—P; 4 — North Urals, PZ; 5 —
EBast Urals, PZ; 6 — Cis-Urals, PZ,: T — Central Kazakhstan, PZ,; 8 — Pribalkhaskaya.
PZ.: 9 — Maykulskaya, PZ,—PZ,: 10 — Cis-Iliyskaya, PZ,—PZ,; 11 — Soukul-Sarijan-
skaya, PZ;: 12 — Central Tien Shan, PZ,: 13 — South Tien Shan, PZ; 14 — North
Pamirs, K,—P: 16 — Kalba-Narymskaya, PZ;; 15 — South Pamirs, J,—K.: 17 — Moun-
tain Altai, PZ.—PZ,: 18; 19 — East Sayan, PZ,—PZ,; 20 — North Baikal. PR%—R:
West Cis-Baikal, PZ,—MZ: 22; 23 — Central Cis-Baikal. PZ.—MZ:; 24 — East Cis-Baikal.
PZ.,—MZ: 25 — Yenisei, PR,: 26 — Taimyrskaya, PR., PZ,: 27 — Polousnensko-Kolym-
skaya. J.—K,; K.—P: 28 — Chukotskaya, K.—P; 29 — Oloiskaya, K.—P; 30 — Omsuk-
chanskaya, K,—P; 31 — Upper-Kolymian, J,—K,; 32 — Kariakskaya, P—N; 33:34:35—
— Prloknotskaya, J,—K;; 36 — Sette-Dabanskaya, R. K—P: 37 Bureinskaya, PZ. K—P:
38 — Umaltinskaya. PZ, MZ: 40 — Amurskaya, J—K;, K.—P: 39 — Komsomolskaya,
K.,—P: 41 — West Sikhote-Alin, K—P: 42 — Primorskaya, K.—P; 43 — Hankaiskaya,
PZ, MZ.
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of to major, up to a point, polar groups of intrusive associations. Group 1 is
represented by gabbrodiorite-granodiorite, granosyenite, syenite-granite-alas-
kite-alkaline granite suites of intrusive rocks exhibiting agpaite trend and
rather common (sometimes extensive) earlier mafic members. Group 2 is re-
lativly short, falling into diorite-granodiorite, trondhjemite-granite-leucogra-
nite range and showing plumasite trend, mafic members are virtually absent.
It is to be noted that the same “traditional” granitoid suites may be located
at two branches — in 1st and 2nd series, and characterized by different
mineralization; group 1 and 2 can be tentatively called Mo-W and Sn-W,
respectively.

Due to great metallogenic importance of the above groups the analysis of
their distribution pattern in the USSR was made. Fig. 3 shows the zones of
long group of granitoids (oblique hatching) with mineralization of Mo-W group.
well-exampled by reference regions — Central Kazakhstan, the Urals, West
Transbaikal and that of Sn-W group (crossing hatching) — by the Verk-
hoyansk—Kolyma, East Transbaikal, Kalba—Narun regions. Wide distribution
of S-granites with high (=708) initial crustal $7Sr/56Sr ratios within the
stanniferous provinces, and predominantly I-granites which iow (= T06)
hybrid mantle-crustal *Sr/*iSr values have been reported in numerous publi-
cations. Sn-short group of associations is an evolutional branch of magmatism
showing a relatively slight mantle-crustal mass transfer, being occurred at the
terminal stages of the group emergence, whereas the series is a mantle-crustal
evolutional branch with rather intense mantle-crustal mass transfer. The blocks
with Sn-W group of formation are characterized by a kind of destructive
development, i. e. by a repeated reworking of the crust lacking considerable
thickening, whereas the development of the Mo-blocks exhibits a constructive
pattern with successive growth of continental crust due to dominant produc-
tion of I-granites in these zones. In this case the granitoids suites as though
terminate the long lasting volcanism of island arc-type.

A specific evolution pattern of later members permits three trends, i. e.
normal alkalinity, higher alkalinity and with antidromic termination to be
revealed in the two evolutional granitoid groups (Beskin, 1979; Marin.
1983: Mineralization and..., ed. Rundquist). The evolutional series of
higher alkalinity and those with antidromic termination show the most contrast
types of ore-bearing formations. The following succession of mineralization is
established for the Mo-blocks: Fe-Cu skarn —s Cu porphyry — Cu-Mo
porphyry —» Mo-W skarn-greisen and Mo-W quartz-vein-greisen. Then Mo-W
stockwerk beresite followed by Au, Mo, Au-Sb argillisite mineralization fook
place with the antidromic trend and with increasing role of dykes. When
magmatism exhibits increasing alkalinity trend a passage to Mo-W stockwerk
humbeite and then to feldspatholithic deposits with Mo. Nb complex rare-
-metal mineralization occurred.

The Sn-blocks show a different succession of mineralization: rare-metal —-
Sn-bearing pegmatites —» W-Sn. Sn skarn —- rare-metal greisen and vein
deposits with W, Sn. The subsequent antidromic trend resulted in the wide
distribution of Sn-tourmaline-chlorite and then in Sn-Pb-Zn and Sb-Hg argil-
lisite deposits. As alkalinity increased, the series was being completed by the
formation of rare-metal feldspatholithic, “apogranitic” deposits or rare-metal
(Li, Cs, etc.) pegmatites.
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Now we shall drop the analysis of the evolutional groups and turn to appli-
cation the revealed patterns to prospecting metallogenic investigations. The
latter consists in a successive detailed study of areas in order to reveal more
and more local perspective domains with their mineralization being precised.

Pb,Zn Ta,Nb REE Cu.Ph
—Sb _RM_ L= _Nb_ _RM_ .

Sn Mo

rig. 4. Classification chart of granitoids and associated mineralization (see context).

Fig. 4 shows a summary of the subdivision of the granitoid magmatism zone.
At is can be seen, they first of all, fall into two major types (y; and y)
corresponding to the long and short evolutional groups respectively. The gra-
nitoid zones of the first type are usually characterized by higher crustal thick-
ness, extensive magnetic (» = 500 y) granitoids with low (< 706) mantle-crustal
¥Sr/%Sr values (mainly, I-granites). The further detailization of perspective
areas within the zones recognized is based on the determination of a granitoid
series type, i. e. normal (yy) or higher alkalinity (yr) or with antidromic ter-
mination (y,). Prospecting more local potential ore-bearing regions requires
a degree of completeness (y;) (with late subalkaline or alkaline rare-metal
granites of extensive dykes and minor intrusions ranging in composition) or
incompleteness (y;) of each granitoid series to be taken into account. The
subsequent analysis to reveal prospecting ore fields and deposits is based on
detailed studies of the granitoid massifs, defining a magmatic formation they
belong to, character of apical surface, level of erosion, intensity of petrographic
ore-forming processes, etc. (Beskin ,1979; Izokh, 1978; Magmatic for-
mation ..., 1979; Marin, 1983).
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Thus, the possible answer to the beginning of the article is that major
industrial rare-metal mineralization in the USSR is connected with ore-bearing
granitoid and alkaline suites which are integral parts of 5 evolutional groups
and 13 series. The revealed evolutional groups and series are of great practical
importance, since virtual mineralization of magmatic formations is not
only a function of their composition but it depends largely on a certain evo-
lutional group or series they belong to.

One of main tasks in further rare-metal mineralization studies is a more
detailed investigation of palaeotectonic environments, geodynamics. predeter-
minating the emergence of the outlined groups and series.
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