Ulpl gwlub U g Jwliiygls
VS o Buiuila - 1ol olo o PlgPo

CE 3 (w0 08 o (21386 50 gl g adgl (o lenbgl) srdly (Shg
oln! Gl (g9,

eélj..\.'\.oq)l Loé)

r.arjmandzadeh@pnu.ac.ir )| 5l ()5 55 plo olXiils « cwlidspun; 09,5 ¢ okl
RV

HSis Sdgjaie ailu,S lacKiw [0 (Eloas) Jlads Lol bl 10 79,6 Caiz ;0 MVT g55 g9, 5 0y slo,lusls’

wlhordshy o ol S ol daled sl sals pald  SilSls slacygy s LS hwy ohals Lol S g aileads
Mn, Cd, Ag, Sb, Mo, Co, L ol jen polic S sf g oo oo ,55T oo coglgs Jols adgl slaalla jga s lis
eloringsy dla oogazme (pl ;o MVT SedlS sl )LuilS 51 (6 )l SMS 5 (> ol b sl JloailS glagygs 3l,bl o, Ni, As

Oized 9 Sy g Sy joanl bl a3 lh ) g SS9 090 ool ssalin slaalpl Slgw) 5 SIS0 g BB 4gl
Candy ol ol sl laniishy slo dls Sxblidamys Sl  xlaw ondst; lallls 1o ZN 5 Pb oo n8 eyl i
4 o RIS (5 (oo o oty (Slaaly sl (6 ivdsh ailaie Sians welil i ilye oS 5 51 5L s
09320 3 pgw Lae 10 Sl3lE S o0 ((alpd iz 50 aBl Gl Ly S laSiw (Vb 3L Cools g (Jad ol B han
5 S5 slasls 4 Sl @)l wsiz o LS sl SBlassT o cnlpliy Wlaid S5 S 00,08 a5l ladlla 5 ous

el )97 2 6 5VL Cuglgl 5l (oo (el Cund (Sinyg,d 2l waled g 0aiiS ]S gla Sl sl ladlla

a5l Ao sy iiaeml (gl anl T Slgas; iz, MVT o jlguds

Characteristics of primary and secondary geochemical halos in
Mississippi Valley—Type mineralization from Southern Faruj, NE Iran

Reza Arjmandzadeh
Department of Geology, Payame Noor University, Tehran, Iran; r.arjmandzadeh@pnu.ac.ir

Abstract

Mississippi Valley—Type (MVT) Pb—Zn mineralization in the southern Faruj area in North Khorasan province
(Kopedagh zone) is hosted by Mesozoic carbonate rocks and structurally controlled by faults and fracture zones.
Field observations, mineralization, and geochemical data indicate the presence of primary alteration halos
characterized by dolomitization, ankeritization, and enrichment in associated elements such as Mn, Cd, Ag, Sb,
Mo, Co, Ni, As around the ore zones. However, unlike many classical MVT deposits, no significant secondary
geochemical halo has developed in soils or stream sediments in the study area. The absence of typical supergene
minerals such as smithsonite and cerussite, together with the lack of extensive Pb and Zn surface anomalies,
suggests limited secondary geochemical halos. This condition is likely related to a combination of factors,
including the region’s semi-arid climate, low permeability of overlying units, the relative depth of the ore zones
with respect to the present erosion level, and the strong geochemical buffering capacity of the carbonate host
rocks. Under these circumstances, metal mobility in the supergene environment has been restricted, preventing
the formation of widespread secondary halos. Therefore, exploration strategies for MVT mineralization in
southern Faruj should prioritize primary alteration features, structural controls, and host-rock—related indicators
rather than relying mainly on surface geochemical anomalies.
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Element Ag Al As Ba Be Ca Cd Pb S Sb Zn
Unit Ppm PPmMm PPM  pPpm  ppm  ppm  ppm ppm  ppm PpPm  ppm
DL 0.5 100 0.5 5 1 100 0.1 1 50 0.5 1
Method ME-02 ME-02 ME-02 ME-02 ME-02 ME-02 ME-02 ME-02 ME-02 ME-02 ME-02
B41 <0.5 5562 9.2 33 <1 >10% 0.32 10 178 <0.5 20
B42 <0.5 3455 5.6 16 <1 >10% 0.26 4 243 <05 15
B43 <0.5 5292 3.9 58 <1 >10% 0.26 13 127 053 18
B44 <0.5 9954 34 121 <1 >10% 0.37 17 506 <05 38
B45 <0.5 4394 19.2 25 <1 >10% 0.28 11 204 <0.5 30
B46 <0.5 4568 2.6 22 <1 >10% 0.3 3 368 <05 25
B47 <0.5 2627 17 19 <1 >10% 0.34 4 186 0.52 26
B48 <0.5 20625 7.9 131 <1 >10% 0.33 17 281 <05 43
B49 <0.5 6872 4.4 63 <1 >10% 0.29 16 236 <05 31
B50 <0.5 4401 3.1 22 <1 >10% 0.35 4 198 <05 25
B51 <0.5 17610 5.1 145 <1 >10% 0.3 8 432 <05 33
BW2 <0.5 3168 11.1 18 <1 >10% 032 5 245 0.52 18

BM12L 5044 100 50 2 >10% 155 1766 20333 16.41
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Shelton KL, Gregg JM, and Johnson AW., 2009. Replacement dolomites and ore sulfides as recorders
of multiple fluids and fluid sources in the southeast Missouri MVT district, USA: Halogen- 87St/
86Sr-d18 O-d34 S systematics in the Bonneterre Dolomite. Economic Geology 104: 733-748.
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