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Distribution characteristics, main types and exploration and development status
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Abstract: This paper is the result of mineral exploration engineering.
[Objective] As the lightest alkaline earth metal, beryllium has become an excellent functional and structural material. Due to its

special physical and chemical characteristics such as density, stiffness and melting point, it has great scientific and economic value
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for researching the genetic mechanism, exploration and development. [Methods] In this paper, the characteristics, genesis and
exploration technology of typical beryllium deposits in the domestic and overseas are systematically sorted out and summarized. The
metallogenic rules are summarized from time and space scales by means of similarity and analogy, and the exploration, development
and utilization suggestions are also put forward. [Results] Beryllium deposits can be divided into endogenous and exogenous types.
Exogenous beryllium deposits can be subdivided into different deposit types related to weathering or metamorphism. According to
the alkali— aluminum properties of magma system, endogenous beryllium deposits can be subdivided into peraluminous,
metaluminous and peralkaline metallogenic systems. According to the fluid evolution stage, it can be subdivided into magma type,
pegmatite type and magma hydrothermal type. [Conclusions] From the perspective of metallogenic age, the beryllium
mineralization in either peraluminous, metaluminous or peralkaline systems is concentrated in the Mesozoic. Yanshanian is the main
metallogenic period of beryllium deposits. From the perspective of metallogenic structure background, the magma type is often
produced in post—collision environments, the magmatic hydrothermal type is produced on the continental margin, and the pegmatite
type is basically produced in the orogenic belt. Beryllium is one of the new materials, which will play an important role in energy
conservation, emission reduction and carbon neutralization in the future. Research on comprehensive utilization and recovery

technology of beryllium deposits should be strengthened.

Key words: beryllium deposit; distribution characteristics; metallogenic types; exploration and development; prospects; mineral
exploration engineering

Highlights: By means of similarity and analogy, combined with the exploration and development value, the metallogenic regularity
is summarized from time and space scale.
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Fig.1 Distribution map of the main beryllium deposits in the world (after Foley et al., 2012; Kesler et al., 2012; Bradley and
McCauley, 2013)
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Table 1 The characteristicof main beryllium deposits
R IR R EAREES LS e EPS BeO i i /%
Apache Warm Springs Kl B S PG AT ES 0.26
Brockman Kl FEBUCH) TRRF L 0.08
Spor Mountain Kl P % 0.266~0.720
Agshatau P Agshatau W B 7 4 0.03~0.07
Boomer,Lake George PR oy R ETET| % 2.0~11.2
Sheeprock P WAt % 0.01~0.1
IR Ukrainian Shield mUE Byt e 0.4
Ilimaussaq A Ilimaussaq AR —
Kvanefjeld B Ilimaussaq Mz 22 5 —
Seal Lake VR TERE e PEALHX JIEUN 0.35~0.4
. - o | AN B R
Strange Lake A H A % JIEDN 0.08
Thor Lake kA PEE X JIESN 0.76
Aguachile TR AR EEY IS A B PE R 0.1
Tron Mountain R Bz i o ES 0.2~0.7
McCullough Butte TRIR Eh A RS % 0.027
L R . Sier.'ra Blanca. ﬁﬁﬁf%ﬁﬁ Ty 5 1T ES 0.5~1.9
Victorio Mountains BRIR #h A BB PR FH 0.023
Lost River A Rif o 357 m M ES 0.3~1.75
Vozneskoye R PEA1F 2 I 0.06
Yermakovskoye R PEAGAP A7 IV RR % 1.3
Atlantic shield Tl AL R Vi a7 0.04
Black Hills Hbba AL RS LR % 0.05
Rodenhouse Wash =i ak=s Pefd ES 0.5
a2 Tanco fhimAE AR A LYt e JIEWN 0.2
) g s JE-RE e -
Tin—spodumene belt i =rtidka o B S ES 0.02~0.1
Hellroaring Creek eItk KASHIHREAS LT JIEWN 0.1

1 ORBIIR . Griffits, 1954; Browning, 1961; Beus, 1966; Grifftts and Pratt, 1973; Barton and Young, 2002; Grew, 2002; Kuperman
et al., 2006; Brush Engineered Materials, Inc., 2009; McLemore, 2010a,

b R & R AP S A Ay B 40 (Taylor
and McLennan, 1985, 1995; Bruce and Odin, 2001;
Barton and Young, 2002; Cemy, 2002; Bhat et al.,
2002; Taylor et al., 2003) . A SR IR &
6 B VR ] 32 B 2R TR IR A A O3 S o B
IR, AR AT s B> PR RIS T 5
WP A R, = Z A % 2 i T Ak O
Fo IROBIB R AAERY KA R B R
RIFHRIK AL PR (R 2) , FE e 7 RESR BA B
iR 5 5 FURE JE M2 45 LA 25 1Y 22 5 (Burt et al.,
1982; Walker et al., 1986; Cerny et al., 2005) , i 21
I o i <R B A DA N T A o &
PR i LA R I A T T IR ™ T
T SRR A AR A TP (Day et al., 2006; Glover et
al., 2012; Foley et al., 2012; Bradley and McCauley,

2013) o ASSCNZEFEH NG B I B A T
RGERDGE T R IRIEA(FR2),
31 FRERET K

2R A AERAMIER A EH A,
A RE ALK A TP g A TR R4S
A6 < b oA iz HARRE R  (H S S AT 4w
I 2= WA A A 0.1% (London, 2005; Laznicka,
2006) , FHort, LCT (F 44 ) BURINYF (524291 ) 7Y
(T E=p o LA el s v A= S IMT(Th 4 e i M| 4
R LCT BUAE B b (&1 2) , m R P A S
A7 A BT A WA A A a0k S in ey
Anjanabonoina 14 i 5 (Martin and De Vito, 2005) .
LCT U AR d e & S iR B, 756 S BUAE I 7
FRAE 3805 DA, HOE 15 Al R v P 5 i ol Al
f# 73 2% (London and Evensen, 2002; Lide, 2005;

http://geochina.cgs.gov.cn FE LT, 2023, 50(2)



414

=]

EE| H [

2023 4F

x2 5ERERAB XY KEFE (#EBarton and Young, 2002)

Table 2 The characteristics of beryllium deposits related to magmatism in the world (after Barton and Young, 2002)
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Fig.2 Metallogenic model and mineralization type of beryllium ore (modified from Barton and Young, 2002; Li Jiankang et al.,
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. . Beryllium deposit, surface projection of
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Fig.3 Geology and genetic type map of typical volcanic beryllium deposits (after Lindsey, 1981, 1998; Foley et al., 2012)
a—Metallogenic model of volcanic beryllium deposits; b—Geologic map of Spor Mountain area, Utah; c—Photograph of beryllium tuff at Spor
Mountain; d—Electron probe micrograph of nodule from the Spor Mountain tuff
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Fig.4 Geological map of rare metal deposits of British Columbia, Canada and Alaska USA (after Soloviev, 2011)
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