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Abstract

A set of basalts closely related to the Nanhong Agate mineralization was developed in Meigu coun-
ty of Liangshan prefecture. Element concentration of the basalts and geochemical correlation
analysis were made. According to the results, the w(Si02) of basalts is from 50.33% to 52.51%,
w(Ti02) is from 2.64% to 4.08%, w(Al203) is from 13.10% to 13.40% and w(K:0 + Naz0) is from
2.74% to 4.25%, w(MgO0) is from 3.60% to 4.94% and Mg index changes from 32.01 to 38.17. The
light rare earth elements (LREE) of basalts are enriched, and the differentiation between LREE and
HREE is obvious. Eu of the sample shows slight negative anomaly (éw(Eu) = 0.88~0.96), and Ce
shows slight positive anomalies (6w(Ce) = 1.01~1.05). It is enriched in large ion lithophile ele-
ments (such as Rb, Ba and Th), shows no obvious anomaly in high field strength elements (such as
Nb and Ta), and is relatively depleted in the elements (such as K, P and Sr). The basalts of the ore-
field are alkaline basalts, formed in an intra-plate environment, which is the tectonic setting of
continental rift. The magma has mild contamination of source region, and does not suffer signifi-
cant continental crust material contamination. The magma underwent the fractional crystalliza-
tion and partial melting. Basalts may be located in the edge of mantle plume, formed by the partial
melting of garnet peridotite mantle, and have the characteristics of transition from garnet stable
region to spinel stable region.
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Figure 1. Geological sketch of Nanhong agate orefield in Meigu county
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Figure 2. Photos of basalt of Nanhong agate orefield in Meigu county
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AR R FBOR A T RHCA BRI (B 2(a) B 2(d), &8R4 20%~22%.
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FEMIFE & - & - Mo m B S RS A A ) MDA R AR 5B EEIeE R AR/
BRI R, X D6 HE BT (XRE)EATIIE : T e R DUBRVE MR, 555 T 61 (ICP-AES) i 174>
s Mt cEHMRESR, %S TR ACP-MS) /KT MR R (M5 H 7 S 5 It o &
EITE) (DZ/T0130.3-2006)8E1T, HTFE BT 5%.

4.1. TETEITRILFFFE

FETEMRERNE 1, oSO T 50.33%~52.51%2 8], FHMEN 51.64%, & BEE(>49%),
EAR T E 52 P38 MH 66% (S5l H B 7% F¥ME YN Taylor 1985 FAr#E). w(ALOs)N
13.10%~13.40%, “F¥IME N 13.30%. (TiO))H 2.64%~4.08%, “F-HIE N 3.08%. o(K,0) N 0.58%~1.72%,
BN 1.08%; o(Na,O)N 1.68%~2.67%, “FIMEH N 2.35%; w(K,0 + Na,O) & &=EAK, T 2.74%~4.25%
218, ¥IMEN 3.44%. o("Fe,05) N 13.44%~15.84%, ME N 14.80%. ©(CaO). w(MgO). o(MnO)HIF-1)
535 8.04%. 4.10%. 0.22%, ¥ T EHLFEF31E4.20% 2.20%. 0.08% ).

EBE LOL &, # BRI EHITER 100%, WFEWHEHT TAS #E(E 3(2), 4 HAEMEEZ
A VAT Rz (g X, TRE A BT 12 a2 P sl 2 o v 7R SR 6 4 oA 25T 3 3K SiO,
SRS, S A s NSRRI B R L IR A X UE . T
K. Na AftEEE ok, HESAMERLREPRER, MAMBEECE Zry Tiv Nby Y 5704 Al
AR A AR e A AN S A AR A BRI BRI /N 9], BRI A SR H o(Zr)/eo(THO,)-o0(NbY o (Y ) 73 ZE I (] 3(b))
BEATHE, FEIVEEIME X VA X A .

4.2. BT EMBRICFIHE

f e RIMR S R )T an, X iRE AR R T E 2 $(0(ZREE) = 272.71 x 107°~331.32 x
10°%, ME R 274.65x107°), Hi 70 3 BB BR A b v 10 28 X0 fa7 B (BRI A b e AL 3 51 1 SCRiR[12]), T
AFEMARIE —20) LREE &AM ML, 5 OIB XA MHAAEl 4). o(LREE)A 134.56 x
107°~296.52 x 10°°, w(HREE)} 21.89 x 10°~34.80 x 10 ®, w(LREE)/w(HREE)¥1ik, N 6.15~8.82 ("F-¥1H
8.19), (w(La)/w(Yb))N(N FnAHR ICF T & 7 B BB A AR ) N 7.33~12.54, (o(Gd)/o(Yb))\ N
2.06~2.96, #H| LREE Al HREE 7> #{EH B, LREE KM EE®HE. do(Eu)lN 0.88~0.96, EHf Eu
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Table 1. Major element composition and relevant parameter value of basalt of Nanhong agate orefield in Meigu county

=1L XGHERALET RXRETENRINEREESHE

TiH D0002 D0003 D0004 D0005 D0006
(Si0,)/% 51.87 52.51 51.77 50.33 51.70
w(ALO3)/% 13.38 13.40 13.31 13.10 13.30
w(Ca0)/% 9.32 5.72 7.45 9.81 7.90
o("Fe;03)/% 13.44 15.35 14.86 15.84 14.51
o("Fe0)/% 12.09 13.81 13.37 14.25 13.06
o(K20)/% 1.72 1.58 0.61 0.58 0.92
w(MgO)/% 3.60 3.65 439 4.94 391
©(MnO)/% 0.19 0.21 0.26 0.22 0.21
w(Na0)/% 1.68 2.67 2.63 2.16 2.63
@(P205)/% 0.47 0.58 0.57 0.26 0.58
o(Ti02)/% 4.08 3.92 3.90 2.64 3.87
o(K;0 + Na,0)/% 3.40 4.25 3.24 2.74 3.55
Mg” 34.64 32.01 36.90 38.17 34.79

W TFe,05 F "FeO NEHMIPIAIRIEL R, o("Fe0)% = o("Fe03)% * 0.8998; Mg” =100 x (Mg0/40.31)/(Mg0/40.31 + "FeO/71.85).
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Figure 3. TAS and w(Zr)/w(TiO,) versus w(Nb)/w(Y) diagras of basalt of Nanhong agate orefield in Meigu county
3. R BRI EET XZHRE TAS 75 EE 1015 o(Zr)/o(TiO,)-o(Nb)/ wo(Y)E#E[11]

i FEMEREM Ce IEF% (do(Ce) = 1.01~1.05).
4.3. WETTRMTKLFIFE

R ECAFE S E 4 Rby Ba fl Th S KE FoE A 0%, LR Nb il Ta 7%, HEARET oZr)/o(Yb)
FUAE(72.06~135.97), SRRy S Z s MO HER AL SRR 13]. 75 BR GG MR AR vH Ak 1 fl i 70 2% 06k 9 el (i a6
2T T R AREACEEE 51 B SCER[14]) (18] 5) b, F AR e 5 SR i B 90K LA A g Kl S A RR
XA, 157 % A (OIB) I A 2R AL
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Table 2. Trace and rare earth elements composition of basalt of Nanhong agate orefield in Meigu county

2. REERPTEET XZRANME. BLTRER

Wi H D0002 D0003 D0004 D0005 D0006
w(Rb)/107 62.40 63.90 17.20 17.30 17.00
w(Ba)/107 774.00 858.00 336.00 333.00 564.00
@(Th)/10° 7.18 8.74 7.68 4.12 8.19
w(U)107 1.89 2.01 1.78 0.99 2.00
w(K)/107 14,292.00 13,145.00 5103.00 4786.00 7604.00
w(Ta)/10°* 2.30 2.80 2.80 1.30 2.70
w(Nb)/107¢ 37.70 45.10 41.80 22.00 44.00
w(La)/10°* 47.80 59.40 52.10 27.80 57.10
w(Ce)/107 111.50 134.50 120.50 60.10 128.00
w(Sr)/10° 499.00 551.00 628.00 410.00 609.00
w(Nd)/10°¢ 56.80 67.80 62.50 30.20 64.50
w(P)/ 107 2033.00 2541.00 2504.00 1148.00 2532.00
w(Zr)/107° 378.00 421.00 396.00 196.00 413.00
w(Hf)/107 9.00 10.50 9.10 4.90 9.80
w(Sm)/10°° 11.95 14.25 13.30 6.96 13.95
w(Ti)/107 23,597.00 22,578.00 22,748.00 15,427.00 21,984.00
(Y)/107 35.10 42.90 39.50 30.20 42.00
w(Yb)/107 2.78 3.60 2.98 2.72 3.41
w(Lu)/107 0.40 0.50 0.47 0.41 0.47
w(Pr)/107 13.70 16.50 14.90 7.32 15.50
w(Eu)/107 3.19 4.07 3.58 2.18 3.85
w(Gd)/107 9.74 12.60 10.65 6.78 11.55
w(Tb)/107 143 1.75 1.57 0.98 1.65
w(Dy)/107 7.65 9.49 8.64 6.02 9.11
w(Ho)/10™ 143 1.74 1.58 124 1.66
w(Er)/107 3.86 453 391 327 425

o(Tm)/107 0.48 0.59 0.52 0.47 0.56
w(Ce)/w(Yb) 40.11 37.36 40.44 22.10 37.54
w(EREE) 272.71 331.32 2972 156.45 315.56
w(LREE) 244.94 296.52 266.88 134.56 282.90
w(HREE) 27.77 34.80 30.32 21.89 32.66
o(LREE/HREE) 8.82 8.52 8.80 6.15 8.66
(w(La)w(Yb)) 12.33 11.84 12.54 733 12.01
(0(Gd)w(Yb))x 2.90 2.90 2.96 2.06 2.80
Sew(Bu) 0.88 091 0.89 0.96 0.90
Se(Ce) 1.05 1.04 1.05 1.01 1.04
T o(K)107° = 0(K,0)% * 10,000 * 0.83013, w(P)/10™° = w(P,05)% * 10,000 * 0.43646.
DOI: 10.12677/ag.2020.1012116 1195 HOBRBL2ERT


https://doi.org/10.12677/ag.2020.1012116

FIEM, AW

1000
K
15
A=
= 100 |
& C
og L
ﬁ -
| —— D0002
| —¢— D0003
—— D0004
- —l— D0005
10 1 1 1 1 1 1 1 1 1 1 1 | | 1 -I

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Figure 4. Chondrite-normalized REE distribution pattern of basalt of Nanhong agate orefield in Meigu county
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Figure 5. Primitive mantle-standardized trace element pattern of basalt of Nanhong agate orefield in Meigu county
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Figure 6. o(TiO,) versus w(Zr) and w(Zr)/w(Y) versus w(Zr) discriminant diagram of tectonic setting of basalt of Nanhong
agate orefield in Meigu county

E 6. EHERIEET XZREWES R o(TiO,)-0(Zr) [1715 o(Zr)w(Y)-o(Zr) [181F3]E

MR R s — MBS B X UE R RE ZX oE, HR B AL 53 3 9 K 5 AR Bl 52 o A4 Chayes
KT — M XA SRS - R A, B “A1 K RE” ——OK = MgO + 2Ti0,-3K,0 (OK =2~7.7 A
Kb XA 8~9.5 AR/ R X NEMKERK LA 10~13 HRFEZXRE) [16]. ACH: M OK ENT
6.59~10.35 2 [a], PRI B A KRG 20 RS R X ula IR .

ZELRTIR, SEuh B R B XA X ECA T T OB AR R R IR, AR A K R R M 1 Y
A Re 5 BRI RA K.

5.2. 2AREA

X ZRERES o(TiO) N 2.64%~4.08%, o(Ti)w(Y)HN 511~672, S8 L% RS F A X SR
—8[19]. Z RAEFE I 0(MgO) s w(Cr)«o(Ni)Fl Mg MK T J7 4 25 298 2 %l (0o(MgO) N 10%~12%, (Cr) >
1000 ppm, (Ni) > 400 ppm, Mg"y 68~75) [20] [21] [22] [23], RMIREEHIFAR LGS A K, TR AE
TIE AR A K [24].

AHBEITCRM DT RED) < 1, fEAKL MR NER, & EEERHET, RinfEsR himd
PR R A SRR B AR B, A TG =AM/, H A SR X EUE R AR — 8, T RAEVEX IR .
o(Zr)lo(Hf) = 40.10~43.52 (FI3°8 41.56), R a6HIE8 F 358 (o(Zr)/o(H) = 33~40) [25], Boni XA
KEAMIRE KFHE . e B K5 0 G PR: —MRERKEX &%, —MEAESK Lilt
ZR TG R IBIEE I o(Lu/o(YD)E N 0.14~0.15, 1 S5kEFEAH S S HE N 0.16~0.18 [26].
X Z A o(Lu)/o(Yb)EH 0.138~0.158(<0.16); 1M HILEAH &1 o(Nb)/o(U)FIIEN 22.02, EFiGH
18 (w(Nb)/w(U) = 30)4%iE, W8 & T HIE(o(Nb)Yo(U) =9) [27]: w(La)o(Nb)ELE N 1.25~1.32, BT H i
HB 1 (0.94), 5 #TIRE T2 5 47 1 HUAE (o(La)/ o (Nb) > 12)MZEH K o(Zr)/wo(Hf) EL{E (40.00~43.52) 5 J5
LA E (0(Zr) w(HE) = 36.25)54%1, RItk, Ui BAnT X 5 2 R 5 T R e [X 1 15 A 18 52 21 B 2 ik 7e P i
MRS, HIRX R AR I k28] [29]. HUME AR BRTE LA 2K o(La) o(Sm)ER X )N, i 52 21)7E
P ST s o(La)/o(Sm)E KT 5 [30], ASCFE o(La)/w(Sm) = 3.92~4.17; K52 — s
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FU5 1 Tay Nb, B AAERGEIR G, o2k BRIy Nb M Ta BB R 58, ASCFEM R
WHEHE ) Nb. Ta M54, RPN X XRAEKRZIRIIMI TR . K B H 8 A 1) 5 R B A IR
w(La)/w(Ta) L1t (8~15), T 52 52 IR YL J (I H 1 w(La)/w(Ta) Al — KT 25 [31], A 3CHE S w(La)/o(Ta)
= 18.61~21.38, {& T 25, ULHAARZ B FEIR YL, LA =T 15 PTREE T8 X IR Y id B o fHE 3 B,
X XA 5 EM-1 3 8 2 0UE SO AT, S HERIE S EM-1 7 5 X iUa IR L, ROAE 5 Eihig,

HA5 RS 3 %

Table 3. Characteristics of incompatible elements ratio of basalt of Nanhong agate orefield in Meigu county

3. REEABEY XZXRAETHEE TR ERHME32]

JLERE o(Zr)/w(Nb) (La)/w(Nb) (Ba)/w(Nb) w(Ba)/w(Th) o(Rb)/w(Nb)
SR RS 14.8 0.94 9 77 0.91
N-MORB 30 1.07 43 60 0.36
Kb 5% 16.2 22 54 124 47
HIMU OIB 3.2~5.0 0.66~0.77 49~6.5 49~77 3.2~0.38
EM-1 OIB 5.0~13.1 0.86~1.19 11.4~17.8 103~154 088~1.17
EM-2 OIB 4573 0.97~1.09 73~11.0 64~84 0.59~0.85
OIB 5.83 0.77 — — 0.65
AR 8.91~10.03 1.25~1.32 8.04~20.53 43.75~107.80 0.39~1.66
JLE E o(K)/w(Nb) o(Th)/w(Nb) o(Th)/w(La) (Ba) /w(La)
JE e 323 0.117 0.125 9.6
N-MORB 296 0.071 0.067 4.0
NG 134 10.44 0.204 25
HIMU OIB 77~179 0.080~0.101 0.107~0.133 6.8~8.7
EM-1 OIB 213~432 0.105~0.122 0.107~0.128 13.2~16.9
EM-2 OIB 248~378 0.111~0.157 0.122~0.163 8.3~11.3
OIB — 0.08 0.11 9.46
AR SCRE 125~378.75 0.18~0.19 0.14~0.15 6.45~16.19

i Pk, Seab BRI EEn” X X rUE R T R YR X B B AR IR G, R UCE IR 5T
5 b Tt R o 52 B 5 ) TR G TS
FERE TR (1A 5) B, REUFEG 985EA It The Us Nb. Ta. Zr. Hf 0 fifEd, K

PR TR AR SRR B IR JFA , TR

HRIETF A —

VRIX, FEED TR A 2 F2[33], D000S # & A58 %

HIKTT

AR

EHCE KA S AR ARl B LB O R AT e 5 R R PR XA R AR AL I AT 5% . B

P {75 45 S Y X A/l AR A B A R BB S (5 UM Eu R Rl b

BRI

4 7F Harker BB 7)H ©(MgO)5 o(TiO,). o(ALOs). @(Na,O + K,O)VFEAE B B AR &R, i

WA A RIEH, S8T A SR MY G. U M Ta, Zr,
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Figure 7. Harker diagram of basalt of Nanhong agate orefield in Meigu county
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Figure 8. w(La)/w(Sm) versus w(Sm)/w(Yb) diagram of basalt of Nanhong agate orefield in Meigu county
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