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Fig. 1 The geological sketch map of the Baiyangping
—Fulongchang deposits in the Lanping basin
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1—Quaternary; 2—Paleogene: gypsum-bearing red
sandstone and sandy conglomerate; 3—Lower Cretaceous
Nanxin Group: sandstone intercalated with sandy
conglomerate; 4—Lower Cretaceous Jingxin Group:
sandstone intercalated with sandy conglomerate; 5—

Middle

mudstone; 6—fault and its serial number; 7—geological

Jurassic Huakaizuo Group: siltstone and

boundary; 8—attitude of stratum ; 9—location of ore body
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Fig. 2 17th section of the Baiyangping deposits
in the Lanping basin
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1—Quaternary; 2—Lower Cretaceous Jingxin Group; 3—location
and serial number of fault; 4—location and serial number of ore
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630 #Ho&

i

PF 2006 4

PP R o BT TF 4G IR AR A 2 D TR R 5 B
R4 A BRI R 61. 1310, 19Ma; 25
B (2003) | L B EE B IR BA ST MR LA 1
AHEAE R AN S5 QBT ST BRE FR
3 55.9040. 290Ma., HRH FEE 5 HET =4
R TR R AL LU BT & (38. 64+2. 5Ma) K S B A K
(36.49740. 43Ma) K TE B AF RS AR b (55, 2004) , K
B AR RN ER TRMNE SRS S
BB 5EXERARARE EHEKER.

Z1PHELFERS 2000 . BFELHF
QOODX EAMITERE T KERT YW EKAT Y+
TR B AT IR .

EAEWTREN, BETHWRESEED He
MR EAGBEAGATRAEABHEX
(Stuart et al. , 1994; Hu R Z et al. , 1998, 2004;
Burnard et al. ,1999) ., # ¥ N A He 1 Ar FEAF 3
MIRERSHEE: © BRAERKGEKS; © H
AETYEEST,. B U+ ThM K ZEEMZAENE
A 5t LR *He F1°Ar; @ ¥ 9 3R R Ff B9 He
Ar,

2 R AE AR E AL R B E X
Heky BA RIS Y B FE B (Baptiste et al. ,
*1

1996), BT WA ZRFE RN EET Y. Trull et
al. (1991). Stuart et al. (1994),Hu et al. (1998,
2004) ,Burnard et al. (1999)8F 5% 1E B8 F FE iR BE & O
REAA S, 7Y &A% P BUR BUE #‘He FArx
FHARBER S, BB FTAE S8 T A 2 A A TR
HIRFERE 1, E7EB K AR T LR BT LUE &
RAE Tk . Qiu(1996) 1 Turner et al. (1992) 853 B
A A 2 1A Y D b A B R R A TR, SRR,
BAXHEEHT YR HRAECEES TR
JE A A AT B AN, B TIESHT P R
PR T MEAR) (EEMR%,.2004), Ky th &
A P JE b i S AR R A B B U FT LA B g T RIS
T REEIRE BT AR SRR IR,
KA IR W A] DA 2B (R B 4255 ,2003) , A Bk
BWEARRT RV REKWIHBE.

ARFERHABFFELT -

(D REMAK ASW) R A Sk, B RS
ek Fdg K, HBMAN He f Ar RIALRABR:
‘He/*He=1Ra, **Ar/**Ar=295.5,

(2) Hi@ Wik, B B He B4R 1E , "He/*He i %7
{iF 1 & 6Ra~ 9Ra (Farley and Neroda , 1998),
OAr/*ArAE LB R, — M LB (> 40000) , BT
BLE Ar Fidig Ar #EA A/ SCAr R R E

PR RIT R & T R4S RE He Ar R R AR

Table 1 The helium and argon isotopic composition of fluid inclusions in the mineral

of fluid of the Baiyangping and Jinding deposit, Lanping basin

W #D% ?ﬂ]‘lﬁw“% 3He/4He ‘He 40A 36 40 38 36 38 40A1‘ S 3
. i P R r/3Ar Ar/%Ar Ar/®Ar 1 R/Ra TR ER
BYP2-1 MERIE | 6.44+1.74 9.9 334+1 1821+3 | 5.4540.02 7.62 4.06 |EER%F,
BYP2-4 FEH | 0.6240.21 71. 04 30942 1825422 |5.244-0.06 | 4.63 0. 44 2004
B | Dpzy- ERA 0. 981 0.313 295 0.71
E DZY-11 | R&EA 2.18 0.214 305 1.56 |BHEL%E,
DZY-12 XBEA 2.74 0.148 290 1.96 2003
DZY-13 XEA 1.9 0.185 K 1. 36
JD1-1-D | #E&#® | 1.43%£0.39 | 15.000 274+3 1605+22 | 5.8740.04 | 11.99 1.02
JD1-1-] #HET | 1.18+0.28 9. 810 29144 170154-26 | 5.82+0.04 | 15.18 0.84 |EER%E,
JD1-1-E | #4&% | 1.28+0.25 11. 260 289+6 1604426 | 5.58+0.04 1487 0.91 2004
JD1-1-L | #4&% | 1.401+0.21 17. 750 29844 1684+14 | 5.68+0.03 | 11.09 1. 00
XP-20 qERA 1. 140 3. 970 0.82
4 | BC-3® ey 0. 463 0.703 0.33 |HEL%E,
|| K2J-3® | R&Ew 0.270 0. 841 0.19 2003
JYS-3® xEAH 0. 665 0.48
JD14 #Hekw 0. 0667 1. 699 313.20410. 25 0.05
JD11 B 0.0428 6.130 347.51£9.85 0.03 |#AEmE%E,
JD15 "wY%y 0. 0361 ¢ 0.7173 653. 951+ 18. 58 0.03 1998
JD17 B4 0. 0381 0.5106 354.48411. 65 0.03
A% (2003) FAARE R ERE N 1% ; R (2004) B MR 4 7 o [ 3 R 2 6% , 3L Ra #9°He/*He= 1. 4X 10 °, {44

S ERE R 3% BABE R4 (1998) , ZE 2L E Machester X 28U , S @A R & M43 HTiR 2 <10 %, H Ra #9°He/*He= 1. 39X107°,
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Fat A & A/ Ar B & B He 2 1B Frfe
B (B 5 8, 1999 BR CEE,2005),

(3) 5T RS B E B He F1 Ar,*He/‘He B 5 1E
{54 0.01Ra~ 0. 05Ra ( Tolstkhin, 1978), i “*Ar/
CAriL RS .

FER A (2004) % HBEF T KAEH T B He/
‘He {4 4. 60Ra, F 458 *He/'He{H 7y 0. 44 Ra; B%
HELFQIDMBREAECHARIT EXH—1
T R)EMRAFMXE A He/'HefH H 0. 71 Ra~
1.97Ra(F D, ffiTA N BT KRBT W5
"He/'HefH & i HIFTHFEH 1~2 MR E R, 518
FIEEE - M HER L, XRABRT RETEFH
18 He, FHIBHIAN S 5 . B4 EFAR WL, %
XA It A g DA i 5 o 3R A5 2 B B R R A
KR (WK 3R R A 7K 48D B 5 8 i A 1R 6 T AR o

3 EMEPHR S IR MAR ElE R

R R ) & B AL

BT AN B R 4 TR K He/*He H f 53 , #F
EETTVHRESENSESHEME. T ERABAS
AHEEANERE . AEESKERMCENITREREEL
EXITEHESEALF T SENRIRTH
BRI 1908 BEB %, 2003) , AN IR K =
S Y (EERE,2004), B RBESE X HBEET R
WREEA, B ABED KA EA AT ARk

=2

BAEKSTEEFEMRERE R 2.8 3.,
3.1 METEEFHENRETH

HEZEE (2003 MBS, B EH BE B EMAR
B RBRAMEENT AN ERT TENESES
L, EBAMEEF B NZn NEBSERES
FHERMLN HETEYNEARBENHENE
£ HPU L TENEEEERES HFEETAT
275X 107 °~313X 10 i , K E ¥ & & H 291 X
107°, M b F KRl b #1578 Li BT R FBE 20X 107°K
R, H P EE RN 14. 55 AR MA &
FOREFEAMEEMNS NI Zn.Ba 1 & EAEX
W, HAthoC K 0 A R AR b A X B &, DL S, L
Cd MM EEBERK, BEE R4 5N 12. 59,
9.49.f 5. 21, FEH AP X T EHBEEEGMNT
EERB. ¥ EEMITESE Li.Co.Cu,As,Sb.Bi &
Agi Hrp W& ERTEETE 98. 2X107°~662X
10762 (8], P& &K 533X 107°, M b F Rk E
WELNTEEE . EEREA T 4.91~33. 1, K
I EERE N 26.65, N\ LiTEABITFT KMTER
EEAARE AROQMAER KRR ENY
AFHEEE JFAFERRAMES MR
MAEAE—TAREEREMRNEL.
3.2 B RGBFHENSETH

F i (2004) AR AT B B B 3 L L B BR LB 2=
B JE B B BB T R B AR L AT T

LI FMERFTRERT TRRFETR SR 0O EERR2003) ]

Table 2 The content (10 °) of major and syngenetic elements of some rocks

from the Baiyangping deposit in the Lanping basin(from Li Zhiming, 2003)

| mmmkmaaE REMHERE | g v
TE wip2-1 | flc-140 | chpl-1 hX‘ZS;l hx-28-2 | hx-28-3 | hx-28-4 hx-0 hx-23 hx-25 hx-27 | bypl01 | bypl05
Li 16. 6 311 11. 4 313.0 275.0 284.0 187.0 640. 0 655. 0 588.0 551.0 662.0 98.2
Co 11. 3 7.9 15.1 16. 3 29. 6 21.5 32.0 1729.0 | 1594.0 | 5670.0 91.9 |11352.0| 234.0
Ni 29. 8 229 39.3 2542 35.4 33.5 26. 9 242.0 686.0 | 3518.0 44,0 1733.0 95.9
Cu 57.1 10. 2 34.6 22.0 68.5 28.2 113.0 10513.0] 1832.0 | 5859.0 | 1940. 0 |37900. 0|61600. 0
Zn 56.9 9.9 5.3 75.2 68. 3 67.3 47. 8 1336.0 | 286.0 705.0 621.0
As 21. 7 36.7 27.3 37.0 82.9 33.3 133.0 7354.0 | 3571.0 |14113.0| 947.0 |54539.0(32398.0
Sr 77.3 175.0 87.7 366. 0 621.0 193.0 1427.0 359.0 309.0 274.0 287.0 194.0 774.0
Mo 0.7 0.5 0.7 0.7 4.1 0.7 1.2 2.0 9.9 28.4 0.8 12.1 39.5
Ag 0.1 2.8 0.2 0.8 30.0 7.0 10.5 3.1 189.0 198.0
Cd 0.3 0.2 277.0 0.3 0.4 0.3 1.4 5.4 0.8 3T 1.4 39.2 16. 3
Sb 8.0 5. 1 1.5 5.5 3.8 10. 0 12. 6 1322.0 | 183.0 | 4323.0 | 192.0 | 5877.0 | 998.0
Ba 311.0 154. 0 193.0 447.0 461.0 426.0 172.0 88.9 90.0 86.0 64.1 108.0 126.0
Pb 18. 2 18.1 15.3 50. 6 44. 6 14.2 56.4 87.4 49.5 70.0 63.7
Bi 0.6 0.3 0.3 0.3 0.5 0.7 1.2 268.0 55.2 121.0 23.0 1274.0 57.0
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Table 3 The composition of fluid inclusions in the mineral of fluid of Baiyangping

it B il
g ) % K+ | Nat | Ca* |Mge* | Lit | P~ | CI- |s0" | H, |HCOr| CO | CHy | CO, | HO | BM%IE
m % | @
(X B L%
o BYP | f#A | 0.2 | 1.63 [82.92(1.783| 0.01 [ 0.53 | 2.7 | 0.5 | 0.06 1 0.5 {121.5]360.4 - ’

Hb-23| B4 | 0.028|0.677 [ 0.206|0.115[0.259 |0.025|0.541[0.175{0.038| 0 [0.002|0 291 |5.565

Hb-27| 4@ [ 0.455[1.527(1.098| 3.1 |2.453|0.415|2.225| O [0.331] O [0.008|0 035 |24.74
8 |Hb-33| B4R | 0,486 | 4.705 | 1.383 | 1. 454 | 4.324 |0.262(3.755|2.6170.194| 0 |0.004 |1 219 |13.33
;_ Lz-7 | B)45A%" | 0.413(3.732[0.398|1.022(0.454| 0.3 [3.294|1.618|0.411| 0 |0.026]|0.013|35.44 Fi,
"; Lz-8 | By4A% | 0.125(1.788|0.699{0.179|0.013|0.093|1.423|0.591|0.096| O |0.007|0.863|2.864 2004
S |Hb-1| Hf@FA |0.0760.212(0.376(0.301| O [0.057(0.349| 0 [0.197(2.904|0.049|2.397|34.11

Wd-3| H#EA [0.192]0.418|0.852|0.584 [ 0.002|0.105[0.632| O [0.179| 5.1 [0.083| 1.87 |68.21

Wd-4 | 35469 |0.251| 0.64 [0.928[0.633| 0 |0.465|0.969|1.277|0.304|2.8350.022]0.038|5.437

EHET R R ERES, A R B BRI, BT T B,

RGHITISE (3 3D, AR B4k L2 Tl 45 2R 7]
LB, AR R MRS Lit /9 3 B FE
M B B B A AR AL, FE R AR BT AR AR AR AN

WBTNERES,. &0 RETHEFEREN
Nat, %8 K*, B—A# & Hb-27 BAKSb, Boke & DA
Mg, Lit A ¥, H Nat /K" HN 3.36. ZHHAMB
Nat EFEFEEH 40% L) 1, Na* /KT {EH 9. 03
~24. 40, FH FfkP LIt 5 MERHTEHE 3H
SR LT EHEEFEREN 204U E. Ca®t  Mg"t A
K, Ct HHBEFEEM6.61%~24.95%,
Mg 5B THEEM 6.37%~ 35.91%, Ca’*,
Mgt BEH o R R 4%k 16%; B FEENR
Clr, 5HHE FEEK 56.60~84.27%, HIK A
SO B— T HERA N EKAEHABTEEN
23.57%~39.45%,% HCO, . F % &,F /CI {E1R
AN B —ANRER K 0.187, Z R FE 0. 046~
0.091 Z &, MEHRT WAEFH LitHEEAE &K
B HETRAEAEREHTF LITMEE &, MR
Z % Nat—Lit—Cl-—SO’~ #,

(O BRF BB, &7 mAEFHE 7L G,
Mgt IEMLTWEEAEABHEKEHETE
BT & L4 B 39. 00%6~41. 61 % F1 28.50%
~31.19%, —FHZFHFE 70% L £, Na* HFHEF
BB 20.39%~21.92%, K" FHHEFRED
7.89%~9.39% . 5 REM L, Ca*" . Mg® 3, K*
Wg 4, Lit Na*t B, Na* /KT K 2.17~2.78, FA
BFLHCO, AE, iHABFEREN TXU L, R
SO, Cl B X GBS F &K 108 AEG,F X
& 1.8%A&A/,F~/CI”

{65 0.165~0.166, HFREEAM L HCO,; FEHE,

SO;™ .Cl i F B8 . SLET M &7 ik K8
¥R Ca®*—Mg*"—HCO; &,

OBRFT EHE, &7 REPERERE TN
FR KK R Ca®t \Nat Mg"* K™, HHE T E &
25% L LA Ca®t \Na®™ . Mg™" . I8 T i BIAKAK
WA HCO; \SO; .C1™, F~ L HCO; K E, LA
BTFREM S0 L. %ﬁlzb)“ﬁ"&ﬂﬁ;ﬁﬁ*ﬁtt Caf*s

Mg®t ,HCO; F&{%,Na® . K*,SO; .C1~, F-#i
Jin.Nat /K H 2.55,F‘/Cl'{gyg 0. 48, BB &
B kb2 2 A Ca®t—Nat—Mg?t—HCO; #,
BEBY BE 5 R B B AL i B ALTE R R B R Eh 25 W)
BRAE X,

WA ST B B4R B 9 PR 9 B0 2 A R A L B
R HBEEANEARE, SWBEE, C7,
Mg?* KT in, i Na® Lit g2, RHMEBR &K
RL'WEE . ERFHBEREH EEELSHEE TR
B/ 20% A b, KB 7E BT BEBTR B R
B EERT MiAPRAFELESE LIFWERE . B
HRTEET RMEERB S, BFRNFER
LItMBRERERARERET .

4 BTREGERAENAFRAMRFE
b

BE W He/'He EAF N BR.H-EESH
T A A s 2 TR 5% 5 18 He 9B & (Kendric
et al. ,2002), MFHERMUEMS , KIAFR—TE
EHRRE .

M F % R AL sLi—l—n——>3H+aT£§9?Q§'ﬁ:
T FTE (R N A B E B E PR ) (stuart, et
al. ,1995; Burnard et al. ,1999), i *H —°He+ B,
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R ML FLHN R 12. 40, A FEM B E AR E
‘He BRI,

LASR G R ), 3 FL B 43 28 A, 7E 200°C A
300C, *He/'He ) E 4 5]~ 0.8 X 107 F1 2.5 X
107%, (Mamyrin and Tolstkhin, 1984); #8 tk T kXX
‘He/‘He f 1.4 X 107° T &, 4> % & 0.571 #
1. 786Ra; B & #1 # 16 ) Jit & A, 75 3 E North
Pennine & [ % A i 1A & 2 & $ #9°He/*He BB
#1 0. 1Ra (stuart and Turner,1992).

BEAART Y TR EEWF & X He/ Hef&
BmMEERRBHBERE D, RE_HEZRAFEEAE
AR XR XA N HeET YHHMHRER
B 3% kBT HER A A [ B2 5%, 5 # #°He
K ‘Hey &4k, — F E &% °Li-++n —°'H+« }&°H
—*He+p Ky ¥l , B [ B th 32 B F *He i 77 ¥ T2 AL
BBl E B e, B He/‘HeE 2 — M2 B 24
HEEHKN . BEEEA XY YR ENZEAX
"He/*Hef{ % "R 2 8 5 WH .

MR B E R A R TR 1 R A D 2R R He/
“He {B K 18 3% in &9 32 B & B, 72 0 A8 <R R AL
E1HE 0 R AN A B, B R4 E R E A P

10°T &

A\

9 ‘;’ ® e
v?: 0.{0’
~
310 L
. 8 [=]2
« =13
¢ [e]4
\ Y
10°r
10—0 5 A ”
10° 10' 10! 10’ 10° 10
Li, (X10™)

B3 ‘He/'HefHSAAEFERR
(4 Tolstikin and Drubetskoy & %)
Fig. 3 Measured ratios of *He/‘He and lithium
content in rocks(Tolstikin and Drubetskoy)
I—B i, 2— T R A A s HBITT K
4= B FrSHe/*He{E TE F ; BC &0 #19@°He/ Held

1—Acid rocks; 2—intermediate rocks; 3—basic rocks; 4—alkaline
rocks; 5—measured ratios of 3He/‘He and lithium content in

Baiyangping deposit, BC=ratios of *He/*He in mantle

EE, BN ESERX T R Y FOR R A IR T
MBEMIFRSET R E SRR aEEh
TENRESENGEES REERT 2, E
Z2H, LictEMEEBEEERS HFHFEKR 291X
107, #B kL FRBE E 58 Li oo EEE 20X 10°°
(GERM, 1998) Jly £ off , H P ¥ 5 &£ REh 14. 555
T AT ENERTMIEEE 98.2X107°~662
X107 Z a], K ¥ & &R 533 X 107°, 4 tL T KFf
FHRLWTREE BEERHN T 4.91~33. 1,
HEHEERECH 26.65, R LIKRE#7m# K Li
B TTEEREMH 11 X10 *(GERM, 1998) H H 4, H
EHEEZRBHN KT 48.46, NE 3 FAUHEE
WAELE £ K TF 100X 107°%)5 ,*He/*He AN A —
ANHBRRE, M E 3 RIS N E R
PR A8 5 A R B R Li J6E F B [F *He/*He (B B]
A FizE E, B AR ES X #°He/‘He & T 45
HERENEERARNET .

FERT N DA AR A B R X 5 0 T R I L% R 2
ZWiRAP.Li TEMNEECECREATHRERNRT
T HEERTHESRE LT EHABTFLER
20% L E.MRABERPHENSELRERE
B, X TRASEKRFHENE S RN He/'He H
W, A frift— 2 TAE.

HAMACRHENBEEEARE HeNEE
724 B 4, T X *He /*He B 7= A 8K %2 0 B 2
52, A ARG E EBEEAR S R L X R kA 5
Wy A f 2 AR R BT A8 B " He /' He & THUE 5 A
BEENER. BATRER TABPHEST KT
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A Discussion on the Helium and Argon Isotopic Evidences for Genesis of
the Baiyangping Copper—Cobalt Deposit in the Lanping Basin

FAN Shijial?, WANG Anjian?, LIU Hanbin® ,XIU Qunye®, CAO Dianhua®,
LI Ruiping”, GAO Hui”’,CHEN Qishen®
1) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037
2) Chinese Academy of Geological Sciences, Beijing, 100037
3) Beijing Research Institute of Uranium Geology, Beijing, 100029; 4) China University of Geosciences, Beijing, 100083

Abstract

In Baiyangping copper—cobalt deposits, the lithium concentration in altered rock is 14. 55 times by the lithium
abundance (20X 107%)of Upper Crust. In the fluid inclusion of main ore-forming stage, the concentration of
LiT is more than 20% of total cations. It is obvious that there is an enrichment of Lithium in Baiyangping
copper—cobalt deposits. The former conclusion that there is a mix of helium components between crust and
mantle by the values of helium and argon isotope is based on the presupposition that the lithium abundance in
Baiyangping copper—cobalt deposits is the same as that in normal crust. Lithium-rich crustal rocks can be an
important source of *He due to the nucleogenic reaction: ‘Li(n,a)—>"He. The *He/‘He ratios may be elevated
by the high concentration of lithium, so there are not confirmed evidences to concluded that the mantle fluids

had engaged in the fluid activities and mineralizations in the Baiyangping copper—cobalt deposits.

Key words: mantle fluid; helium isotope; lithium abundance; Baiyangping; Lanping Basin
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