ik %M OB O 19004 9 1
http: /IWww. geojournals. cn/ georev/ch/mdex aspx

ARTHESERT RESAGSH
ZUREENX

ZRE KR ow ERE
CGhERFERT RRTFIEN, 50 (RR&REE = R—O= R

BB ESMIIMERREMEATE, TRWINTHOSRARSE B 5™
ok g $n IR R BCRBAAERFE, IR EC MBI, 2838 my-
P A RFIE S S R EE N KU AR B K AR AR, X—-RASRAD
T AR RIG R B T A, T B FAE It i G b G ds e AR A S — % 4Rk
@ U RIBE e KA EE B

0, B R R 5 o P IR X — A MR K B - T - R, B TOERPM R B
Fudh LA, I A R TR i A A RIS B A R — ﬁ/%&iﬂiwmoﬁﬂﬁk,%%
i VAR B MR R E AR U E T R KEEAN KBRS A PREXER, W
HERTHE—-g BUES WS HENFICREhE. ASAA R ERL 2H
75, AEF R AWURBERRMARRT SRS 8 7 BRI, BT HONS.

—. AR ET R

P65 EERY K ML R R RU-FAIIANS S GRS b e, RAEM/RE EHT
FIER (BD., XFBEI LAREMAUAKR LRI R, tEHEEE4358m, EEH
KR-FYRBEKIE S . SABBERRKE. BRERMS . WAKE. KEBEEE. & & KR
MWE. BHEMERREEOBY S ﬁ&,mﬁﬁ&ﬁAﬂﬁﬁ stkiE. MRt diEF
¥, RVEETMYAIAEEER, FTHRKEBED, ZaWBRTERFTMDEMEDE ST
Ve LS B A L R ERE AR, RAVBMEMEHE SR, TRSHEIES AR,
AR, BOR. MBRRAZESR, TATHAERKY . BAKDY . KRy . FHT MRS, }
CEBRVHHMLAESY. REEV AR, RENERAS WAV HEZEA. BREB.AX,
FRA. Antim#kaE.

PEEBRRSAENIEHBEAZE: D EPETR. RRXU-TIREES R 2RE
Bk i, FEERM 3—20m, KEE ik 7oom, AHE=REHR, L. TASEERKRMADE
WP B SRR 2, & R RS I BE B 3 SR EAR UL A IR BUE R R R R
BUd: 2) B hREE—g B2 HMARE Btk S Hi Sk i 2o 45, AR TER0.5 % 2—
2xs5m, MEAAZAEREH; 3) BARARBEAETERY BA PLAREKEK & #HRY
AHHA, HREASAHKLERBIRE, VHHAAAHRMY + AKX+ BRBRERT Y. TER
R LRA=ZHARFRESAZHESATHRHER DAL, KBT ZEHRBERLXR.

AX1989%1 AE], 3AKE, RREHE.



468 b R 124 127 368

=1k @*&ﬁl
Ennns (2 we
(o7 ] emtr

-

a
ﬁﬂ##

Bl 1 S A B 2 e R 5K R
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Table 1 Chemical and electron microprobhe analyses of the

tourmalinites and tourmalines (wt%;)

# K A B ¥ B B A

4 % :

Flss01* 58720 B8724 B87241 Bla7201* Flsgo1* Ble724*
o 38.00 36.24 35.79 35.48 43.51 7425 77.45
TiO, " 0.80 0.51 1.64 0.57 0.86 0.34 0.36
ALLOs 24.43 31.47 30.43 28.04 21.40 12.85 11.28
TFeO 11.17 6469 8.47 9.72 13.53 3.04 2.89
MnQ 0.06 0.11 0.03 0.00 - 0401 0.01 0.02
MgO 9.25 7.77 7.10 7.87 8.75 3.72 3.12
Ca0 1.28 0.38 0.54 1.50 1.64 0.40 0.41
Na:0 1.75 2.92 2.83 2.87 1.47 0.68 0.71
K0 0.53 0.00 0.03 0.00 0.27 0.06 0.05
B,Os 9.63 == e - 8.66 1.70 1.50
F 0.05 i - = 0.03 - -
cl 0.014 — - — 0.01 = —
H,0 2.50 = - - 1.89 1.35 2.40
B B 99.46 86,09 86.77 85.35 100.08 98.40 100.19
e« NhERERERETRNUAMEMTER RN PERRHERA KRBT L TR STER, TH:

EXH,

=, wRAANEERIHEE L
KB AR, BAARBE. . 5. BRECREREAS RN SANRE, HTRAE
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Fig. 3 Compositional field of tourmalines from the Bieluwoto copper metallogenic
district
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SAEERRS A EHEEKYNRARMEABLRR (Broken Hill) MIRBATE (Golden Dyhe) ™k ([1HE4 (B EH S,

SREFRAARAREK
(1)—Li-rich granitc, pegmatite and aplites (2 )—Li-deficient granite, pegmatite and aplites ( 3 )—hydro-
thermal altered granites ( 4 )—metamorphic mudstone and psammite confaining Al-saturated mineralsy (5)—
metamorphic mudstone and psammites ( 6 )—ferric tourmalite, calc-siliceous rocks and metamorphic mud-
stone; (9 )—Ca-rich melam.orphic mudstone; (10)—Ca-deficient metamorphic mudstone and psammite and
tourmalite. The cross~hatched arca represents tourmaline composition of volcanic—exhalogene tourmalinite
fromBroken Hill and Golden Dyket¥mineralized districts, Australia
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Table 2 Structural formulce on the basis of 31 oxygen for some tourmalines

-

PSS Si Ti Al Fe Mn Mg Ca Na K B B Cl- | OH | & it

58801 6.53 0.10 4.95 1.681 0.01 2,37 | 0.21 | 0.58 | 0.12 | 2.86 | 0.93 | 0,01 | 2.8% | 22,25

518720 7.52 0.08 7.69 1.18 0.02 2.40 | 0.09 } 1.17 | 0.00 =, == — — | 20.13
78724 7.44 0.26 7.48 1.48 0.01 | 2,21 0.12 | 1.18 | 0.01 — — - - | 20.15
Bls7241 7.59 0.09 7.07 1.74 — | 2.45 | 0.34 | 0.98 - — - - — | 20.26

£l87201 7.50 0.11 4.35 1.95 0,001 | 1.73 | 0,30 | 0,491 0,06 | 2.58 | 0.02 | 0,01 | 2,17 | 21.27
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DISCOVERY OF TOURMALINITES IN THE BIELUWUTO
COPPER METALLOGENIC DISTRICT,NEI MONGOL,
AND THEIR GEOLOGICAL SIGNIFICANCE

Nie Fengjun and Zhang Hongtao
(lnstitate of Mineral Deposits, Chinese Academy of Geological Sciences, Bé&ijin)
Sun Hao and Fan Jianting
(No. 103 Geological Party of Inner Mongolian Autonomous Rcgion)

Abstract

‘Tourmalinites associated with volcanogenic sulfide deposits have been disco-
vered for the first time in the Bieluwuto area, Nei Mongol. Most of the towrmali-
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nites occur in ore-bearing volcanic-sedimentary rocks as concordant beds 3.0—20
m wide and 50—700 m long. Discontinuous irregular lenses of tourmalinites are
found in ore bodies distributed along a certain stratigraphic horizon.Tourmalinites
associated with Cu-Pb~-Zn—-Ag ore consist of tourmaline and quartz and minor
amount of plagioclase,biotite,chlorite, sericite, calcite, pyrite, pyrrhotite, chalcopy~
rite, galena and sphalerite. Both of chemical and electron microprobe analyses
show that the tourmalines from the bedded tourmalinites are Mg-rich dravite,
with FeO/(FeO+Mg0O)=0.46—0.66 (avg. 0.55), which is the same as the tourma-
line in other submarine exhalative deposits. The range of some trace elements is as
follows.:Cu 10—328ppm, Sr 143—142 ppm, Ni 45—15 ppm, Co 40—55 ppm, Zn 25—
420 ppm, and Mo 19—16 ppm. The whole-rock composition of the tourmalinites
is characterized by high contents of SiO,, AlL,O;, B,O;, MgO and FeO.

The geological setting, rock a$sociation, sedimentary structures and tourmaline
chemistry suggest that tourmalinites were deposited in areas where volcanism re-
sulted in the formation of a high geothermal gradient in abyssal basins. The
boronand metal-rich fluids might be submarine hot spring waters which leached a
thick pile of volcanic-sedimentary rocks. Studies show that the geochemical and
petrological characters of the tourmalinites may serve as a valuable prospecting
guide in search for volcanogenic base metal sulfide deposits on the northern mar-
gin of the North China Platform,
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