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Recent Alluvium

Terrace deposits

- Andesite, andesitic basalt
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| Sand dunes (Longitudinal & Barchan)

- Unconsolidated, unsorted conglomerate

' | Poorly sorted, gray conglomerate interbedded with gray to red sandstone
Poorly sorted, cream and dark red conglomerate interbedded

with coarse grained sandstone
| Basalt, andesite and trachyandesite

- Alternation of green tuff, red sandstone and siltstone

Cream, medium beded, fossiliferous limestone

/ Fault

Fig. 1. Geological map of Garmab deposit located within1:100,000 sheet of Abiz,. Modified afterAkrami et al. (2005)
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Fig. 3. Field photographof the exposed red agglomerate (E*), andesite-basalt (E*®), tuff(E%?) and young Quaternary

sediments (Q%) in Garmab area
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Fig. 4. A: Zeolite and quartz veinlet within altered basalt samples, B: Intergrowth between plagioclase and pyroxene in
andesite-basalt samples, C: Remaining casts of hornblende crystals, D: Iddingesite crystals formed by alteration of
olivine with open space filling silica (Qz-Quartz, Zeo-Zeolite, Cal-Calcite,Hrn-Hornblende)
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Fig. 6.Tectonic setting of volcanic rocks of Grmab(Muller and Groves, 1997)
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Jsle e s (Fojlsn b hasipe o9 (55l i cadlais
i o L g ol el Loty (el ) (ot
ol 5 eV s s 01,5 slelS oyt
sLoo3laS 515 o 5V 53 IS 95 Logae inds g JeSis
O ygmodny Fdxe ool S 005 e |8 Sloas]
= et Jled sla,lils yo Sy iz Sl (S 4
o=! (Boric et al, 2002) < g slizel as 098 o0 0030
=8 US55 il pl50 ol g Sl S (S
ools s Clo )8 o Lusls jo golois 15 51 Sl A
ages B -8 JSi jo (ot Jlods ooty 033) Sl o0
O ygods (o (55w S sl i sasT axly 5l ol cils

el 00l ools Ll clSYLe 4 ;4.)5)'1

oy s sldls o
PR B g c&.g.)\\_ﬂ) Slaassl slSw o [CRUDNS
(G55 5 1reg L) SadlS'sm sleSiws 5 (3L - g sl
(559800 Slomay 2 bl (IS ol . Cel 4385 6l
aisS 90 A iy (ol )T 0 (gilhals (ol e Olaslis g
(ol o wlde )0 .09-0 e 0 lidl g glaxaS -4F

Slo S o sLaidls’ JSAS 09y
K Ghiae b colo S e )LuilS 0 e (21545
s st sty e 4 (651000 lge 5 ladas]
by il QLIS ol s LB el el a8 S &g
Sl ol il Gl 5 gl
097 Ghiae Siw S5 5l ey e (2154 A S8 00
ome ) 6 oWSL (Adelpour, 2012) cul a5 IS
903,55 3,905 5 ey gl 4 19,8 (95 3l dgre (>
U vl o8 5 L Jlaaas! o 5l slacgazs
3l o3l o5l ST o jail) o3la8 & yp0a S5k
03,5 8l (e a3 (B55 5 150505) (s )lgT31 5 (I3t
3le3las o anle s niul e 2155 liae oS el
5 Gy bbb L ol oy 55 ), 8 VL
ol Slaass] (oS ol 00,8 sl 1 JladgllaSal
Sl T Sl Wiles S ez 1) obe )5 gl 5o (g3l S
S 5 Sl LS Glajee Sltaisl (S 5o
L oS o omagniy Sol Sgliste «(55la S g (Sladas]
Ded o AwlS gl S0 Dol 5l Glaasls g5 5l 28,5 alold
shadhie sl 53 Olold GleaSinSis o LeluSs Shoe
ol o il e S (Sl 50 Ssps ptee Jslse



137 w5 Wt slaosls (53l 5l ool b (s3le SIS Bl cpns

(1395 JL) 1 ol 8 ul>

Too s tog ol els 50 eogamme cpl yo gilu SIS
E2u 55 Hn S TS Hiis EonSIS R
A9 IS o ol cuilen FoaiKe Fou g5 FoeusYl
>y 3load Clls y diged 10 CodgS b ConwgSIST (guls j0

ol 00 o0l Lt s (g3l SIS ggl I3l -5l
Aged 50 sy L CuawgSIS (gai 00 B-9 i o

] 00 o0ly ylis “_;';i}aﬂ axlg 3leads cudilo

JB a5 (CasVbe 5 Cu5]) e a5L0,S SleslS  opdle
030 3 (N ol (gdlgw lrazaT ) e olulil
o p Sy San oy Laazas, pl a5 WKie 090 o0
el ools plaisl g 1) ppew oy Lva 2aS
o 5o oo s wblie (59, » (Swg S Slewm) 2
—a S, Oygoan adgl oljals &S el ol Silis (soudlg
S 35l 3L slalh 05y 5 il S

Fig. 8. A: Land view of the old work in the Garmab copper deposit, B: Copper mineralization in the Garmab copper

deposit
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Fig. 9. A: Intergrowth of chalcocite and covellite, B: Intergrowth of chalcocite and bornite (Chl: Chalcocite, Cov:

Covellite, Brn: Bornite)
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Fig. 10. Geological map of Garmab copper deposit (1:5000), showing profiles 1 to 5.
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Introduction

The Garmab copper deposit is located northeast of
Qaen (South Khorasan province) in the1:100,000
scale map of Abiz in the eastern tectonic zone of
Iran. It is hosted by Late Paleocene-Eocene lava
flows consisting mainly of andesite, trachy-
andesite, andesite-basalt and basalt lavas, as well
as pyroclastic rocks, including tuffs and
ignimbrites. The Lut Block has undergone intense
magmatic activitywith a variety of geochemical
characteristics due to changing tectonic conditions
(e.g., compression during subduction followed by
tensional conditions; Karimpour et al., 2012;
Zarrinkoub et al., 2012). The Lut Block has a
great potential for the discovery of new mineral
deposits, like the Mahrabad and Khonik porphyry
copper-gold  deposits (Malekzadeh shafarodi,
2009), the Dehsalam porphyry copper deposit
(Arjmandzadeh, 2011), high sulfidation
epithermal gold deposits such as Chah Shalghami
(Karimpour, 2005) and IOCG deposits such as
Kuh-E-Zar and Qaleh Zari (Mazlomi et al., 2008).

Materials and methods

After field studies of the Garmab area, 32 thin
sections and 21 polished sections were prepared
for petrological and mineralogical studies.In
addition, 10 least-altered and fractured samples of
volcanic rocks were selected for geochemical
studies. Major oxides were determined using XRF
analyses at the Zarazma laboratory. Induced
polarization and resistivity geophysical data were

collected and correlated with geological and
alteration maps. The geophysical datawere
collectedfrom 420 individual points, using a

*Corresponding authors Email: man.adelpour@yahoo.com

dipole-dipole arrangement along five profiles
separated 60m apart.This covered the study area
entirely. After a change in the mineralization
trend was observed,additional  profileswere
designed, twoon bearings of 25° and three on 75°.

Results

The Garmab volcanic rocks exhibit typical
geochemical characteristics of subduction zone
magmas including strong enrichment in LILE and
depletion in HFSE. Based on the discrimination
plot of Irvine and Baragar (1971), all samples
belong to the calc-alkaline series, and based on
the TAS diagram of Cox et al., 1979, the volcanic
ore host rocks of Garmab range from andesite to
basaltic andesite to trachyandesite.

Hydrothermal  alteration,  associated  with
deposition of copper sulfide mineralization,
occursmostly  along the  fault Zones.

.Mineralization also occurs disseminated and as
veinlets, restricted to uppermost parts of the
volcanic sequences. The deposit has the form of a
layer of supergene enrichment characterized
principally by chalcocite as the main ore mineral
accompanied by digenite, covellite, bornite and
chalcopyrite.

The locationof the anomalies has been determined
from their medium chargeability and low to
medium resistivity values. This can be attributed
to the presence of sulfide minerals in the
mineralized zones. The average sulfide mineral
grain size was determined using the results of
time constant parameter. Since the results of raw
data do not indicate accurate information about
the depth and geometry of mineralization, smooth
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inverse modeling was applied to determine
probable zones and vertical and horizontal
extension of mineralization.Geophysical studies
show that zones of mineralization are small and
scattered.
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