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Fig. 1. Location of Dehzaman iron deposit in northeast of Iran and Kashmar-Kerman Tectonic Zone. Location of large

Kiruna-type deposits is shown in central of this zone.
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Fig. 2. Geology- Mineralization map of Dehzaman deposit with magnetometery stations
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Fig. 3. Images of Dehzaman apatite-bearing iron mineralization. A: Orebody and metavolcanic host rock with faulting
contact, B: Displacement of orebody by younger post-mineralization fault, C: Martitizied magnetite in PPL, D: Bladed
to sheeted specularite in PPL, E: Fine-grained apatite associated with magnetite and calcite in XPL, and F: Malachite

and hematite in field (Mag = magnetite, Cal = calcite, Ap = apatite, Mlc = malachite, Hem = hematite (Whitney and
Evans, 2010)).
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Fig. 4. Images of Dehzaman apatite-bearing iron alteration. A: Orebody associated with chloritic alteration, B: Chlorite-
quartz-magnetite veinlet whitin host rock in PPL, C: Calcite-magnetite veinlet and later calcite veinlet in XPL, and D:
Secondary biotite and disseminated magnetite in PPL (Mag = magnetite, Cal = calcite, Qz = quartz, Chl = chlorite, Bt =

biotite (Whitney and Evans, 2010)).
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Table 1. Wet geochemistry analysis of magnetitetspecularite and magnetite-specularite zones associated with magnetic

susceptibility of Dehzaman Mine.

Sample Fe(T)% FeO% Fe;0;%  Fe;0,%  Magnetic Susceptibility (*10°SI)
H2 66.09 5.70 75.39 18.36 13000
HS5 67.21 8.55 67.50 27.54 15000
H14 67.28 20.13 29.02 64.85 200000
H15 66.22 19.63 29.18 63.24 105000
H38.1 66.99 9.55 63.84 30.77 21000
H42 56.14 1.72 74.44 5.54 1400
H45 59.96 0.29 84.66 0.93 90
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Table 2. Geochemistry analysis results using ICP-MS method from Dehzaman apatite-bearing iron oxide orebody

(ppm)

Name H2 H14.1 H15 H38.1 H39 H42 H43 H45 A9
Ba 23 149 22 8 8 33 18 524 249
Co 2.5 26.7 24.2 29.2 45.7 3.7 4.0 2.1 2.1
Ga 2.8 42.6 53.0 48.1 56.9 28.3 09 26.4 32.2
Nb 1.4 0.9 2.1 2.2 0.8 4.4 1.8 7.6 20.3
Rb 0.9 03 0.1 0.9 0.7 4.1 2.8 1.7 1.6
Sn 34 13 12 9 8 14 188 74 97
Sr 17.7 54.6 17.5 22.6 7.2 30.6 19.1 72.4 30.2
Ta <0.1 0.2 04 0.1 0.1 0.3 0.1 0.4 04
Th 6.0 0.8 44 8.5 0.8 5.1 2.4 7.4 5.0
U 32 2.0 0.2 2.8 03 2.2 2.3 1.8 1.3
\% 112 611 684 637 694 746 38 411 462
\%Y 35.6 5.1 2.4 9.3 1.0 4.4 29.5 24.0 53.8
Zr 6.7 33 2.5 7.0 19.4 333 17.7 11.2 5.7
Y 446.3 2.3 15.8 20.2 3.7 15.9 9.4 38.4 65.7
La 1232.5 1.9 72.9 31.1 6.6 20.8 99.5 141.8 47.3
Ce 2274.7 39 149.5 73.5 15.5 423 245.1 296.3 111.8
Pr 220.75 0.50 17.24 8.30 1.78 5.27 26.80  34.07 13.49
Nd 672.0 2.0 62.0 29.5 7.4 18.3 86.2 125.7 46.5
Sm 96.69 043 9.22 498 1.32 3.14 12.67 18.57 6.58
Eu 28.74 0.04 0.76 0.40 0.11 0.26 3.08 2.30 0.78
Gd 96.11 0.45 7.32 4.19 1.43 3.19 7.65 14.90 7.66
Tb 13.86 0.08 0.77 0.55 0.20 0.47 0.77 1.64 1.24
Dy 84.07 0.53 341 3.15 0.97 2.71 3.75 8.01 8.42
Ho 16.16 0.09 0.50 0.59 0.16 0.53 0.50 1.25 1.92
Er 45.25 0.25 1.25 1.57 0.31 1.43 1.16 3.03 5.64
Tm 5.89 0.04 0.15 0.20 0.05 0.20 0.18 0.40 0.69
Yb 35.48 0.21 0.79 1.18 0.22 1.30 1.05 2.83 391
Lu 5.01 0.02 0.09 0.15 0.04 0.19 0.15 0.38 0.53

XREE 4827 10.44 3259 15936 36.09 100.09 488.56 651.18 256.46

Ratio
Eu/Eu* 091 0.28 0.28 0.27 0.24 0.25 0.96 0.42 0.34
(La/Yb)y 23.42 6.1 62.21 17.77 20.23 10.79 63.89  33.78 8.16
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Fig. 5. Chondrite-normalized REE pattern for the Dehzaman apatite-bearing iron oxide orebody. Chondrite values are

from Boynton (1985).
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Fig. 6. A: RTP image of eastern part, and B: Geologic- Mineralization map of eastern part from Dehzaman deposit.
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Fig. 7. A: Vertical derivative map, and B: Analytical signal map of eastern part from Dezaman deposit
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Table 3. Characteristics of offered boreholes in eastern part of Dehzaman deposit

Borehole No. Lat. Lon. Depth (m) Azimuth Dip
BH 1 34°57'31.3"  57°47 47.6" 100 N220  80°
BH 2 34°57'27.3"  57°47 48.3" 100 N220  80°
BH 3 34°57'11.4" 57°47'534" 120 N180  90°
BH 4 34°57'11.8" 57°47' 54.5" 120 N 180  85°




ohen g ool e (> Yo¥

32,5 0nly Jou8 53 S o s 655 e e Gl
S0 055 wlrals e 215465 5w S e3p 5 S
(s ol o Cowsas SleMbl 4 4 5 b .Sl 0l
lagbmal 5o )l b ¥ (el S 4 bS5, ot s
oS 53 Obees Sl (68 e b g8 5 (B8 (smeblite
BB alils me ) Sl Ges o (VF JSK2) S, oYL

(F Jgu) 558 e slgiis 4 3A b

57°4710°E 57°4720'E

34°57'28"N

34°57'24"N

Jdoa Olejes JLlS (638 0 (idw 53 (bl Lo leial
L s e Sl daa$) 5o ooz e 03 5YL
o o=l g olemal s e OLES e v Gla0 g0
A YO Sl golamial e 5 Sl (2 = (S5 D) s
et S il sl p Glaesdi S 5l
2 b S s 0 3l i e U 5l S

57°47'30"E

Mineralization Borehole Location

- Magnetite+Specularite 0 BH

Meters
100 200

ot sloaileS 5 LaaS, CuaBge b olyen Glojos LS’ 635 50 (A5 RTP g NF Yo
Fig. 14. RTP image of central part of Dehzaman deposit associated with veins and offered boreholes location

olagos JLudlS 350 50 sl (s li> blis Slasie F Jyaz

Table 4. Characteristics of offered boreholes in central part of Dehzaman deposit

Borehole No. Lat. Depth (m) Azimuth Dip
BH 1 34° 57" 13.1"  57°47'13.5" 80 N180  90°
BH 2 34°27'27.1"  57°47' 314" 100 N200  80°
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Introduction

The Dehzaman iron deposit is located in the
Northeast of Kashmar- Kerman tectonic zone
(KKTZ) (Ramezani and Tucker, 2003), southwest of
Bardaskan in the Khorasan Razavi province.
Mineralization are in two type: 1- Hematite ore
(that is extracted for decades) 2- Magnetite +
Specularite and Magnetite - Specularite associated
with apatite veins. Metarhyolite- Metarhyodacite
units with low magnetic susceptibility are the
most important host rocks in the study area. In the
present paper, we provide an overview of the
geological, alteration and  mineralization
characteristics, particularly the results of REE
Geochemical data and Ground Magnetic data to
explore the Magnetite + Specularite veins.
Identification of these characteristics can be used
as a model for exploring this type of iron
mineralization in the KKTZ specifically and
elsewhere.

Materials and methods

Detailed field work was carried out in the
Dehzaman study area. A total of 95 polished
blocks and thin sections were prepared and
studied from host rock, mineralization and altered
zones, and geology, mineralogy and alteration
maps were prepared by conventional petrographic
and mineralogical methods at the Department of
Geology of the Ferdowsi University of Mashhad.
In addition, 9 samples from the ore zones

(Magnetite = Specularite and Magnetite -
Specularite) were analyzed by ICP-MS for minor
and trace elements and REE content at ACME
lab, Canada. Also in order to determine the iron
ore grade, 7 samples were analyzed by titration
methods. Magnetic susceptibility of ore veins and
host rocks was measured in order to determine the
magnetic susceptibility contrast, and then ground
magnetic survey was carried out with Geometrics
G856. Total magnetic Intensity was measured at
2223 stations, processed and interpretation maps
were prepared. Finally, magnetic anomalies in the
eastern and central parts of the study area were
interpreted.

Results

In the northeast of KKTZ, the outcrops of
Precambrian to Neogene lithological units are
observable. Metamorphosed volcano-sedimentary
series of the Dehzaman mine area, all belong to
the Upper Neoproterozoic- Lower Cambrian and
are  considered as low-grade  regional
metamorphism and deformation of high tectonic
activity.

Outcrop Rock units in the Dehzaman area consist
of slate-phylite, Recrystallized carbonate units
(Dolomite and limestone), Sericite schist,
metavolcanic units, Mylonitic granite,
Seynogranite. Metavolcanic units consist of
Metarhyolite to metarhyodacite with porphyritic
textures which hosts iron ore. Mineralization in

*Corresponding authors Email: shafaroudi@um.ac.ir

DOI: 10.22067/econg.v9i2.61864



Journal of Economic Geology

Hajimirzajan et al. 34

the Dehzaman area consists of Magnetite and
Specularite associated with apatite and lower
amounts of chalcopyrite and Malachite.

The structure of the area plays an important role
in iron mineralization (Magnetite + Specularite
and Magnetite — Specularite) which occurs as vein
and veinlet and multiple displacement of it are the
result of this tectonic activity. Alteration is mainly
limited to Magnetite + Specularite and Magnetite
— Specularite mineralized zone and is classified
into chlorite, carbonate, silisification, biotite and
tourmalinisation. Chip composite result from
mineral veins show a high anomaly of REE
(10.44 to 4827 ppm). Increase in rare earth
elements is directly related to increasing
microcrystals or inclusions of apatite in the
Dehzaman iron ore. LREE is enriched into MREE
and HREE in all samples. The amount of rare
earth elements and their normalized pattern in the
Dehzaman iron ore are similar with high rare earth
elements in iron oxide ores that are usually known
as Kiruna type which shows LREE enrichment
relative to HREE (Frietsch and Perdahl, 1995).
The higher magnetic susceptibility of magnetite +
Specularite and apatite-bearing  Magnetite-
Specularite in the center and east part respectively
relative to volcanic host rocks has resulted in
direct responses of mineralization from magnetic
data. Integration of this data with geology,
outcrop mineralization and filed survey delineated
the trend, distribution and depth of magnetite
mineralization. High anomaly of REE (in apatite)
can also help us explore it indirectly from
magnetic data. There is a weak magnetic response
in mineral veins especially in the east and central
parts of the deposit due to an increase of
specularite. The result of ground magnetic survey
in the eastern part of the veins shows an east-west
anomaly in RTP image particularly at places
which have no comparable outcrop. The width of
mineralization is more than 20 meters in the
northern and south eastern parts. Upward
continued maps show the depth extension of the
anomaly sources, mineralization to a depth of over

50 meters in the north and south of the eastern
part. Based on magnetic anomalies and slope of
veins, dip toward the east, 4 drilling locations to a
maximum depth of 120 meters and at a vertical
angle of 80 degrees in the hanging wall of faults
associated with north and south magnetic
anomalies are proposed in the eastern part of the
Dehzaman deposit. Magnetic anomalies in the
central part of the Dehzaman deposit show better
correlation with surface outcrops because of
higher concentration of magnetite in the veins.
Anomalies here have an East-West trend with
maximum width of 25 m in the central part.
Upward continued images indicate that the depth
of anomaly sources, mineralization, extend to over
50 meters.

Anomaly discontinuities in the middle of the
central part are due to two faults, located to the
right and left of the center, which caused the
displacement of mineral zone after mineralization.
Based on magnetic anomalies and dip of the
veins, two drilling locations to a maximum depth
of 100 meters and at 80 degree angle are
suggested in the eastern and western parts of
central Dehzaman deposit.
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