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Abstract

The Emaft Fluorite mine is located in 20km southeast of Pole — sefid“area in Mazandaran Province . The host
of the ore is Tizkouh Formation with lower Cretaceous age , which is fractured by the NE- SW trending fault. Its
lithology includes biomicrite, micrite and mudstone altered to dolomite by. hydrothermal fluids . The oxygen isotope
values of the most altered carbonate (dolomites) surrounding the fluorite deposits show that these deposits subjected to
low temperature hydrothermal fluids. There is a trend of decreasing lighter carbon and particularly oxygen isotope
values towards the orebody. The lightest oxygen isotope values are close to the orebody. The oxygen and carbon
isotope values in altered carbonate (dolomite) are significantly lighter than'those least — altered dolomite away from
mineralized area. The alteration percentage in oxygen and carbon isotopes are maximum close to the orebody. Thus ,
the alteration percentage of oxygen is %88 close to orebody but its minimum identified some about %19 far from
orebody.These characteristics can be used as a key to explore the unknown orebody.The results of this study is similar
to the tin ore deposits of Renison mine , Tasmania in Australia and Pb — Zn ore deposit of kouh - e -Sorme of Iran.

Due to the similarity in pattern of fluorite and host rock, it can be concluded that remobilization of REE and F
occurred.The dissimilarity in normalized patterns of‘igneous rock, shale,sandstone and fluorite suggest that these rocks
can not considered as the source rocks for F. The negative Eu anomaly and positive Ce anomaly, indicate a reduction
environment for ore formation.

Keywords: Oxygen & Carbon isotopesT, Dolomite, Alteration. REE, Mazandaran, Sawad kouh, Tizkouh Formation.
Normalized Pattern. Emaft Fluorite Mine.
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LREE

Sample| La | Ce | Pr [ Nd | Sm | Eu | Gd | Tbh | Dy | Ho | Er | Tm | Yb | Lu |LREE|HREE| REE
6242 |0.05)0.42|0.05|0.25]0.07 | 0.04|0.05 | 0.020.05 | 0.02|0.05|0.05|0.05|0.02| 088 | 031 | 1.19
6218 |0.05)3.65|0.35|1.49|0.26|0.07| 0.2 [0.04]|0.23|0.04|0.13|0.05/0.11|0.02| 587 | 082 | 6.69
EM-1 |0.05|0.94|0.09 | 0.43]0.09 | 0.03]0.07 | 0.02]0.06 | 0.02|0.05|0.05|0.05[0.02| 163 | 034 | 1.97
6223 | 32 |72.6|8.02(36.3|5.98| 1.8 |3.97| 0.6 |3.51|0.58|1.61|0.21[1.31]0.18 | 156.7 | 11.97 |168.67
EM-3 | 70 | 138 [11.8|50.2|7.59|2.53|5.48|0.87 |5.18| 0.9 | 2.54|0.37 [ 2.39|0.34 | 280.12 | 18.07 |298.19
NO.3 [0.59|0.780.09 | 0.31|0.04|0.02 | 0.05]0.02 |0.03]|0.020.05|0.05[0.05/0.02| 1.83 | 029 | 2.12
SH-S | 46 | 108 |11.5]49.7[8.83]|2.38|6.41| 1 |6.47| 1 |2.66/0.33|1.96|0.24|226.41| 19.77 |246.18
SH-SH | 44 |96.6|11.1|50.7|9.36|2.95|6.51|1.06|6.23|1.01|2.62|0.34|2.36|0.33|214.71 | 20.46 |235.17
Excel
HCL %
Amdel REE
IC3E/M
IC3E/M [ ]
(digest)

[perchlorate& chlorides]

REE

ICP-MS




HREE

N ] Eu+2

Eu

REE ( )

\ g1 REE
Eu

Ce Tm

www.SD.ir



1000

100

10

0.1

0-01 T T T T T T T T T T T T T
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

H vl @ S22 —. Lo SO A Ly, )yl Lo

1000

100 -

10

0.1

0.01 — ‘ — ‘
La Ce Pr Nd Sm Eu Gd Tb Dy Ho BEr Tm Yb Lu

- o5 akily eyt B Valilgougs @ NOYcy,li A g, s jlbe

-(B) (AN

] Braz ) )

HREE LREE I ]

(Mato Dentro,Volta Grande

Mato preto)



Eu

8 . T,F., Anderson. and M. A., Arthour, Stable isotopes
of Oxygen and their application to sedimentology
and paleoenvironmental problems. SEPM Short
course, No. 10 . P. 101-151; (1983).

9. R.G., Barns, Geochemistry of hydrothermal ore
deposits (Chapter 6 Oxygen and Hydrogen Isotope
Relationships in Hydrothermal Mineral Deposits).

John Wil ey Pub.P.229-303; ( 2000).



17. L.S., Land. Comment on Oxygen and Carbon
isotopic composition of Ordovician brachiopods.
Implications for coeval seawater by Qing. H. and
veizer, T, Geochim. Cosmochim. Acta V. 59. P.
2843-2844; ( 1995).

18. G , A. Paraja, and Friehauf.F Conditions
determining the utility Oxygen isotopes as an
exploration tool for carbonate — hosted deposits ,
presented at pathways /98/vancover , BC , January
27 - 30; (1998).

19. H., Rolinson, Using geochemical data. (data.
Evaluation, presentation, interpretation Longman
group, 410P; (1993).

20. L.H., Ronchi, J-C., Touray, A., Michard, and
M.Al, Dar denne The Ribeira Fluorite district,
southern Brazil Mineral. Deposita,V 28,P. 240-252;
(1993).

21. r.V.,Santos, M.A., Dardenne, and C.G., Oliveira,
Rare earth elements geochemistry. of fluorite from
the mato-preto carbonatite complex,southern Brazil)
Revista Brasileira de Geociencias V.26, P.81-86;
(1996)

22. A., Sasmas, F., Yaruz. and. Akgul, Geochemical
Patterns of the Akdagmadeni (Turkey) fluorite
deposits and implications;.J. A. E. sience. V.274,P
469-479; (2005) .

.23.WWW.amdel.com

10. Bau. M.Romer .R.L.luders. V., Tracing element
sources of hydrothermal mineral deposits ; REE
distribution and Sr-N D-pb isotopes in fluorite from
MVTdeposits in the pennine ore field. England.
Mineralium. Deposit, V. 38,P.992-1008 ( 2003)

11.Bellanca. Disalvo. D. neri . R.and schly . F., REE
and minor element distribution and petrographic
features of fluorite and associated mesozoic

limestone of north

Geol.V.79.P.97-117,(1981).

western  sicily. Chem..

12.Coplen T.B. Kendall C. and Hopple J .,Comparison
of stable isotope reference standards. Nature.V.
302,P.236-238. (1983)

13. Ellmies, R., K., Germann, m.t. krupenin. P.Moller
and Echtler., The fluprite-Sellate deposits of suram.
Bashkir meganticline, Urals. P.1203-1205 in Stanley
et al, ed, Mineral Deposits: Processes to processing,
Rotterdam, Balkana, (1999)

14.Everett.C.E,.Rye.C.E and Ellam.R..M.,Source or
sink?An assessment of the role the old red sa nd
stone in the genesis of the Irish Zn-Pb
deposits.Econ.Geol.V,98. P.31-50,(2003)

15. Fleisher;M.,The lanthanide elements in fluorite.
Indian mineralogist V. 10,P.36-39,(1969).

16.Kitto,P.A., Structural and geochemical controls on
mineralization at Renison, Tasmania: Unpub. Ph.D.

thesis,Univ.Tasmania,484P. (1992).



