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Abstract: [Objective] Peridotite is an important mineral resource in China, which is widely used in building
materials, refractory materials and fertilizer raw materials. Studying the origin, distribution and prospecting prospect
of peridotite ore deposit is an effective way to solve the shortage of olivine resources in our country, and it is an
important guideline for discussing the origin and prospecting direction of chromite ore deposit. [Methods] This
paper summarizes the origin,distribution, mineral deposit types, development and utilization of peridotite in China
by collecting and sorting out previous research data. [Results] According to the output of olivine, peridotite includes
two main types of deposit: peridotite envelope type occurring in basalt and vein filling hydrothermal type occurring
in peridotite. The main mineral areas of peridotite in China are Nanyang in Henan Province, Hebei Province, Jiaohe
in Jilin Province and Shangnan in Shaanxi Province. Jiaohe olivine gem deposit in Jilin is the main source of olivine
gem in China. The calc-magnesium-olivine deposit in Shangluo Mountain area at the border of Henan Province and
Shaanxi Province has reserves of about 500 million tons with a grade of 44%. [Conclusions] The known resources
of peridotite in China are not very rich, but the ore quality is good. As of 2022, China's Ministry of Natural Resources
statistics, the national reserves of 16008 million tons, the total amount of peridotite ores for fertilizer in the country
is 2,492,200 tons, and the total amount of peridotite ores for refractory in the country is 17,766,100 tons. The olivine
gem deposit in Jilin Jiaohe and Wanquan County of Hebei Province is an important olivine gem deposit because the
olivine gem mine in Hebei Province has been closed. At the same time, the partial melting of peridotite is closely
related to the enrichment of chromium, and the liquid phase immiscibility of the melt formed by partial melting of
the depleted mantle leads to the formation of silicate magma and chromium-rich pulp. The study of peridotite is of
great significance not only for the exploration of peridotite deposits, but also for the deposits with peridotite as the
surrounding rock.

Keywords: peridotite; the cause; resource distribution; type of deposit; development and utilization; mineral
exploration engineering

Highlights: (1) This paper summarizes the genesis, type, distribution and key application of peridotite; (2) Discuss
the existing problems and development of peridotite according to the current research status.
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Fig. 1 Peridotite used in fertilizer and refractory materials is mainly distributed in the country (Data source:

National Mineral Resources Reserves Statistics Table of the Ministry of Natural Resources in 2022)
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Table 1 Main peridotite mining areas in China (after Ministry of Natural Resources, 2022)
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Fig. 2 Distribution map of major peridotite mining areas in China
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PAK R A el b L e Se MO B Dy 32 o BN 5 2 3 1L e R 2L AR IS, R
M BRERE P53 I A P M 08 R M A %+ R CEBURRES S, 2018) .
AT RCE RG2S e m s (1995) , FKIZEAR. T4 (2019) HJRIER4ZE, FEANLIF=
Fe (D WEEABIERE S, RS AR (2) BI/REETRINME S CRRE RS
W), HOARR R AL T I P RRE A A B2, (3) B EHIRIE - At
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3.1 f RALE

WRAE A ARNANE, DRI A PR 2 W B o R R AN v X AR R, ik
PER A AR SCAT AR IR A RS 7 Oy B R TR BCIR Ze S PR o BRI 8 IO S IR
HFEAS, 53 BT e 74 75 e A B R i g B e EL R A . O, IR e RA IRV B
BT PR B A B AN 77 T i gk B FE I s BUE K

A EI AW A, G AR N A 17, R B RS T X s P
Bia AT RBOIR 8 RO Y (HOR AR, GBERRBRAE ) O o siEanmde g 28
KRB (F5 1 ) A0 i MRS WO A R, e & A2 [ ¥ B R, DUIR 203
Zabarget SISO PR2SBI U] o A SO EARIEY T SHIRER S A T A as B 1
SN RN SR, PSRRI B A7 7t R =Xt ) 20 68 A b AS ) 2 2 MO A 7 TR

BEAT S

3.2 Wi S AYHE
3.2.1 74
BNE A Bl L 2 R B M A RN B —Fh (Si02<45%), 3 ZL M A FOvEf Rk

&
GRS EMNA. BB . HFEF RS KA. A%, BlA. AsfA.
T AR IR £ 25
322 FE
B B 2250 N Si02, HAA AlLOs. FeO3. CaO. KoO. NaO. Cr03;. MgO
. SHMMEET IR AR, SREAR, £ 250287 EHAHRESET KSR .

xR 2 BAMET RIZERS
Table 2 Chemical composition of peridotite deposits in China
FEH RS (%)

SlOz A1203 MgO CaO F6203 FeO CI‘203 MnO NaZO Kzo
& pRitge ] 42.02 0.58 4537 0.14 0.86 7.82 0.02 0.09 0.19 0.17
5% 75 e R R 3 43.95 3.88 39.00 2.60 0.75 7.50 0.41 0.13 0.60 0.22
AL 4 Bk RR R 40.53 0.06 49.64 0.36 031 9.20 - 0.11 0.09 0.00
Wb B 39.7 0.77 46.3 0.62 o 0.33 - - -
E-Sup[ailp:is 41.24 1.59 29.24 3.99 5.98 4.02 - 0.072 0.04 0.02
VST ARTS (RS 40.83 0.04 48.36 0.01 - 10.28 0.00 0.11 0.00 0.00
WEEE R AR (MR 4242 0.46 48.01 0.09 1.51 6.77 0.01 0.12 0.11 0.09
Ep)
H 4 RS 39.8 0.01 42.8 0.15 - 15.5 0.02 0.23 0.09 0.01
A R e 40.31 0.65 48.36 0.00 0.95 7.99 0.01 - -

e 7 RIRPH IR c:c=8.50. BIERUE: (PhIhEE, 2020, XUF 2001; FKEZE, 1981; #Hlas%, 2017; &=
M 5K, 1993; Wiy L&, 1982; #LYLEE, 2022; fREFE, 20105 R, 2022).

MM T, Si0) FI& B —TE 40%, MgO KIS BEA N Ek 50%. MAh, HEEaER R
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ERMBEAERHECR K, 1990).
3.2.3 WM & £ R
WRIEROE A P BRI & &, MO A BEE B Fe? (B ml i . R G Bk &
(OB NIR B (O B RGO BB 0 (IKF, 2021). SHA I W22 AT RoR N Ro[SiO4]
FER 5] 73 AR A NioSiOs R A MnoSiOs. HIHi A (Mg, Fe)a[SiO4]iX =AM
o MOMIATIX — 1 YRl H i Mga[SiO4]-Fea[SiOs] e &R FE R R (%K 3).
R 3 MMCA A RIS (FETKEE.2021 B0

Table 3 Subspecies division of olivine (modified by Zhang Qi.2021)

B S B BREE 7S G S G
Mg,[SiO.] 100~90 90~70 70~50 50~30 30~10 10~0
Fey[SiOs] 0~10 10~30 30~50 50~70 70~90 90~100

4 BRI PR
4.1 BEM A RIS ET R
4.1.1 B B AR A EARAE B AR

i R RV O 5 RS T R P i AL R0 RS T P R I L, AT KR S
RAL-MERPRAT (T4, 2011; EAAREE 2005; SffiA5E, 1999; FKZEZE, 1981) .
FARSVA A K2 19km,  Hor i SE R 2 PRI Ths, 2 2kme RARVAREUNE A 14 1 HE B 1
Rk 20km?, &R ZRWE H R AR KIS A 1k (F40, 2011 Z4#%, 2010; % =J0%,
1981) o IZHAIX AR A A TS = Fpa A0, Raiifcs . TSRS R R S
oA Al RHCE AT FPRDRE RS A BE M S A AR AR PR (40, 2010) , 4l SR R
HRH) 80%LAE (EibHE, 1988; % —=J0%, 1981) . FAMAMING A £t st s B
HINHRGRSY, fRmiZEE R o RO GRIEE4E, 2001
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Fig. 3 Geological sketch map of rock mass and surrounding rock in Songshugou, Shangnan (modified from Liu
Liang et al. (1994))
1—Middle and late Proterozoic plagiohornblende; 2—Lower Proterozoic surficial complex; 3—Garnet
clinopyroxene and basic granulite; 4—Metamorphic basic complex; 5—Peridotite; 6—Ductile shear zone; 7—
Shangdan main fault
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NIRRT 8km?2. (XUIKHE, 1998). &M [EA v 7o ity S RIS HEMENS V8 21
BN GRREE, —FRRANEMCRCR R, 1986). 2 E A KAAT 4k 20H)
-SRI, PRERERE . RDERERCS . B A SR (RRE, 1998). A UYL
R R RS A 2 AR DT B L B SRR, TR MUE R AN IR QL
2020) . RTAEEE, FIAGERZHHTR. FEAT MMM Q)ERRANG&H: (2)
A RERRIES A B TS IR ER s (B) RIS AR-A A T 2 WA & R (RAAZAE,

1990) .
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Fig. 4 Regional geological map of Yangqigou peridotite mine in Xixia County, Henan Province

1—Holocene sandy soil, sub-sandy soil; 2—Upper Cretaceous Sigou Formation sandstone; 3—Devonian Nanwan
Formation; 4—Jiepai Formaton plagiohornblende schist in the Meso-Neoproterozoic Jiexiahe Group; 5S—Zhaigou
Formation didolomite quartz schist in the Meso-Neoproterozoic Jiexiahe Group; 6— Yanlinggou Formation dolomite
marble in the Proterozoic Qinling Group; 7—Guozhuang Formation biotite plagioclase gneiss in the Proterozoic
Qinling Group; 8—Caledonian potassium-feldspar granite; 9—Jinning period monzonite granite; 10—Jinning
period diorite; 11—Jinning period ultrabasic rock; 12—Geological boundary; 13—Ductile shear zone; 14—

Unknown fault; 15—Occurrence of rock strata; 16—Foliation occurrence
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Fig. 5 Geological map of olivine gem deposit in the Jiaohe, Jilin Province

43.7765 L+

Q—Quaternary alluvial sand and gravel layer; P2yn>—Yangjiagou Formation sand slate; N:C p—Tertiary
Chuandingshan Formation alkaline basalt; v 7 *“s—Granite porphyry; y32®;— Plagioclase granite; 1—
Compressive fault; 2—Compression-torsion fault; 3—Location of the deposit
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R 900X P9 R H L AR A RO o . AR B N 45, JF BIL 8 T A G
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KRR RO AT PR AL F- A6 48 5K 58 1T 3 A EL R RRPEAS PE AEIIR L, 7 3 T 6 39
ZalE, BIFRATE BRI DOE I X s (FE3%, 2005; ZRHIESE, 2013; ArfET*, 2009) .
X A 2 3 A R A A 0 22 R I AR BRI 0 AR I B = R DU I U K T
MBI RESLE (BEE, 2017) o KRRSFHBEA T IR T A NS Bk, T2
TREA NS G, HUOSIM — Ak GEZHE, 2005) o HrPiif LU
W BT AIRAE, B 2 Ca i) RN S AR AR AR > B =y T ik 80%~90% (T fi:
T, 2009) o KERIFMAEAH KA RS R E O —PIRIRBIA A EE VIR, Ml
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FATY AR 126, R I MR AR5 ] U R BRI 0 R 0 R A
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4.3 FET A TR R B FEIE ARG B
4.3.1 3% B 41 Zabarget AL & 7 K

Zabargad 07 T2 AL AARE (PR AL 2, e AL B AL TR R R IR 5K R AR R
3 DX AL Eh 2 Ay Pl PR B 1 AR X 2 (] 132 5 (Giirdller . Styles,1974;Styles. Gerdes,
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(>85 A ). ETH p-T BRASAE HUR AT Sl iR A&, (HEEH p BN FE, 3207 (2
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03 70 A% R R F OS2 (Moon, - 1923;Kurat et 1a,1982a,b) . p-T 545 4% ff R S 2 BH P R AS [5] ()
EAEEA. (D B SSAE, (2 JIMEIENBIX 5454 (Nicolas et 1a,1987) Fl1H
ERY)EEEHE (Styles. Gerdes,1983) AT . J&# ] Zabargad Ml 7 iR LIS 1 8km, 1X
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Table 4 Quality comparison table of magnesium olivine molding sand products (modified from Xu

Yunpeng and Zhang Fangming, 1994)
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Table 6 Application fields and examples of peridotite
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