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Fig. 1. Location of Dehnow-Abid area A:Location on the Map of Iran showing the geographical domains as well as the
main sutures and tectonic structures of the Iran Plate (modified from Wilmsen et al., 2009). B: Close-up view of white
square, East-Central Iran and Tabas block (modified from Wilmsen et al., 2010), and C: location of studied area in NE
Eshghabad (modified from Zand Moghadam et al., 2014), with slight modifications
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Fig. 2. Geological map of Dehnow-Abid, scale 1:20000 (based on geological map of Eshghabad scale 1:100000
(Aghanabati, 1994) and satellite images (SAS planet)
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Fig. 4. Filed images of the Dehnow-Abid area, A: Old working has been done on silica vein, and B: Lens of silica mass
perpendicular to the bedding of sandstone
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Fig. 5. Diagrams of the quartz veins from Dehnow-Abid area, which show two major trends (NE-SW and NW-SE) of

the Dehno-Abid areaquartz veins.
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Fig. 6. Microscopic images of fluid inclusions in quartz from Dehnow-Abid area A: Primary fluid inclusions, B: Pseudo
secondary fluid inclusions with necking down, and C: Secondary fluid inclusions.



obaidl (owlidiipee alone A e g oy Lo i

55 ol (L) Sl ol cle 5l a8 (5 90 15,0 slao )l tA cadyl 1500 (slao L calizee glgl 5l (Ssg ,Sen slo pguai Y S
o3l ke O, 55 51 e STl wole 5 (V) 55 56 S 115 30 slao )l :C (LAV) wole 5l 28 jsb ke 0,80 0,Ls (B ((LAV) (V)
(L1+L2+V) ASIJ.«.A‘_' (':’L" E ‘&Ln )‘ ‘5..5 Lg)ls 999 (L) (v:uLn )ls S5 Lng)L.is :D (X20 g_;lL“-"—?))-’) (L1+L2+V) ‘(Lz) COZ &Lo ‘(Ll)

(LAVAS) «(S) oolidl sloay 518 o551 aw 15,0 0L :F 4

Fig. 7. Microscopic images of different primary fluid inclusions, A: Liquid-rich two phase fluid inclusions, (L+V)
aqueous liquid (L), vapor bubble (V), B: Liquid-rich isolated negative fluid inclusion (L+V), C: Monophase vapor fluid
inclusions (V) and CO,-rich immiscible liquid, aqueous liquid (L1), CO, liquid (L2), (L,+L,+V), (magnifiedX20), D:
Monophase liquid-rich with (L) and liquid-rich two phase rich fluid inclusions, E: Immiscible liquid (L;+L,+V), and F:
Three phase fluid inclusion, trapped phase (S), (L+V+S).
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Fig. 9. Homogenization process of CO, liquid phase to vapor phase of CO,, A: fluid inclusion 3 phases CO,-bearing in
temperature 20°C, and B: homogeneous temperature of the fluids involved in temperature Thcp,=27/4°C and Th o=

29/2. Liquid (L), Vapor (V), Liquid (L1), CO, liquid (L2) (magnified X50)
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Table 1. Microthermometric data of primary fluid inclusions in the Dehnow-abid areaquartz

Sample No. Tm-ice (°C) Homogenization tempreture Salinity (wt.% Th-co, (°C)
(°C) equiv.)

1 2 258 3.7 274
2 2.3 274 43 29.3
3 -3 285.4 5.7 30.8
4 -2.8 283.8 5.3 28.5
5 -3.6 282.5 7 27.1
6 -3.5 262.2 6.7 26.6
7 3.2 296.2 6.1 27.1
8 -2.6 288.6 49 27.4
9 -1.5 321.1 2.7 277
10 6.2 3219 9.4 29.3
11 2.1 3209 3.9 30.8
12 2.4 283.7 4.5 27.1
13 -2.6 284.3 4.9 26.6
14 2.1 307.2 3.9 27.5
15 -1.6 269.5 2.9 28.8
16 -2.9 304.9 5.5 28.8
17 34 314 6.5 27.2
18 -33 311 6.3 29.2
19 4.4 286.4 8.7 29.3
20 -1.6 291.7 29 30.5
21 11.5 292.2 15.4 27.2
22 24 260.1 4 31.2
23 -1.6 307.9 29 30.9
24 8.9 268.7 12.7 27.3
25 -1.5 281.1 2.7 28.2
26 2.4 267.6 4.5 26.1
27 -2.3 278.3 43 28.1
28 -1.9 309.4 3.5 29.6
29 -1.8 274.4 33 30.2
30 2.8 271 5.3 27.6
31 3.2 281.2 6.1 28.4
32 -3 311.6 5.7 27.2
33 -33 282.1 6.3 28.5
34 -5.8 3209 11.9 28.9
35 -3.5 281.6 6.7 28.6
36 -2.8 274.6 53 28.7
37 -3.3 276.9 6.3 28.7
38 -3 304.1 5.7 28.1
39 2.1 279 3.9

40 -7.4 247.9 15.8

41 2.4 267.9 4.5

42 -4.5 264.7 8.9

43 -3.6 289.7 7

44 -1.9 276.7 3.5

45 2.7 252.8 5.1

46 4.9 275.9 7.7

47 -1.7 278.5 3.1

48 4.3 308.6 8.5

49 -3.9 287.2 7.6

50 -3.4 279 6.5

51 7.9 2714 11.5

52 59 313.4 9
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Introduction

Dehnow-Abid area is a part of the geological map
of Eshghabad with scale 1:100000 (Aghanabati,
1994) that is located about 20 kilometers northeast
of Eshghabad and in the coordinates of 57° 6" 0"
to 57° 10" 0" eastern longitude and 34° 28" 0" to
34 21" 0" northern latitude. The Dehnow-Abid
area is located in Tabas block and east of central
Iran structural zone. The small continent east
central Iran (Takin, 1972) includes blocks: Loot,
Tabas and Yazd that constitute Iran's eastern part
(Davoudzadeh and Schmidt, 1982). In geology,
we can acquire more information about
temperature forming minerals and rocks, pressure,
density of the fluid and the chemical composition
of the ore bearing fluids by fluid inclusions
studies. Properties as well as their role in our
understanding of the sources and evolution of ore
bearing hydrothermal fluids and genesis of
mineral deposits are very important (Rodder,
1979). In this study, we tried to use both field and
laboratory studies, including petrography and
thermometry  studies of fluid inclusions,
environment formation of quartz in the specified
Dehno-Abid.

Materials and methods

At first, in order to identify the area, the 1:100000
map of Eshghabad was used. Then, for a complete
cognition of mentioned area, after a few field
visits and sampling of outcrops of quartz, we
prepared 16 double polishing sections from some
crystalline and milky quartz. Then, 10 thin
sections of sandstones of that area were prepared
for identification the host rock. Microscopic
examinations on fluid inclusions were done by a
LEICA DMLSP polarizing light microscope.
Fluid inclusion micro-thermometry studies were

done by using a Linkam THM S600 heating and
freezing stage and with a TMS94 controller. Also,
a cooling LNP which is mounted on an Olympus
BX-41 microscope in Laboratory Fluid inclusion
of Earth Sciences, Damghan University was used.

Discussion and results

Lithology of the Dehnow-Abid area included dark
shale, fine and coarse grains arkosic and lithic
arkose sandstones (Tucker, 1994) that show low
grade metamorphic texture which may be
attributed to these sediments metamorphosed
Jurassic age, but their equivalence is more with
Shemshak forrnation (Aghanabati, 1994). Silica
mineralization occurred as veins, veinlets and in
some parts show silica mass of lense. In this area,
there are two generations of faults with trends of
northeast-southwest and north-south. Based on the
geological section, the North — South faults is the
second generation that cut system North-East to
South-West faults (Kosari, 2004). In microscopic
studies of fluid inclusions different characteristics
such as their relationship with the host mineral,
phase contents, size, shape, necking down and
degree of filling were investigated. Microscopic
investigates at room temperature, based on the
criteria provided by Van den Kerkhof and Hein,
2001; Shepherd et al., 1985; Rodder, 1984 were
performed. These studies indicated that as
genetically point fluid inclusions in quartz area
are able to divide into three groups (primary,
secondary and pseudo secondary). The shapes of
fluid inclusions are very different, but partly
follow mineral crystallization system. Size of
fluid inclusion varies between 5 to 120 microns,
but most abundant fluid inclusions have size of 20
to 60 microns. According to a survey done on
double polishing sections in laboratory conditions,
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the phase contents of fluid inclusions may be
divided into six groups that include : monophase
liquid (L), monophase vapor (V), two phases rich
of liquid (L+V), two phases rich of vapor (V+L),
three phases (L+V+S) and immiscible liquid
(Ly+L2+V). The presence of CO, around gas
bubbles can represent metamorphism
environments (Yardley and Bodnar, 2014; Van
den Kerkhof et al., 2014). Heating analysis was
done on 113 samples of fluid inclusions studied in
order to investigate the situation homogenization
temperature, and cooling analysis was done on 99
selected samples. In addition, 38 samples were
tested as heating in order to obtain a
homogenization temperature of CO, phase fluid
inclusions (L;+L,+V). Micro-thermometric fluid
inclusion  investigates  shows  that the
homogenization temperature of the CO, is varied
between 26.1 to 30.6. Fluid inclusion micro-
thermometry studies on mineral quartz shows that
the homogenization temperature is varied between
247 to 336 ° C, salinty is varied between 0.9 to
15.8 % NaCl eq and mineralizing fluid density
range is between 0.7 to 0.9 gr/cm3. Based on
evidences from field and laboratory studies,
especially microthermometry studies and also the
presence of carbonic phase in fluid inclusions,
probably silica in the Dehnow-Abid region was
formed under metamorphism conditions. On the
basis of Wilkinson diagram (Wilkinson, 2001),
regional data have been plotted in low
temperature range and gold veins that shows
metamorphic environments partly. Also plotting
these data on a Kessler diagram (Kesler, 2005)
suggests a metamorphic source for fluids which
have made the veins, lenses and quartz mass of
studied area.

References

Aghanabati, A., 1994. Geological map of
Eshghabad, scale 1:100000. Geological Survey
of Iran.

Davoudzadeh, M. and Schmidt, K., 1982.
ZurTrias des Iran. Geologische Rundschau,
71(3): 1021-10309.

Kesler, S.E., 2005. Ore Forming Fluid. Element,
1(1): 13-18.

Kosari, S., 2004. Systematic geochemical
exploration in sheet 1: 100000 Eshghabad.
Geological Survey of Iran, Tehran, 135 pp. (in
Persian)

Rodder, E., 1979. Fluid inclusions as samples of
ore fluids. In: H.L. Barnes (Editors),
Geochemistry of Hydrothermal Ore Deposite.
John Wiley and Sons Interscience, New York,
pp.684-737.

Rodder, E., 1984. Fluid inclusion. Mineralogical
Society of America, V.12, 644 pp.

Shepherd, T., Rankin, A.H. and Allderton,
D.H.M., 1985. A Practical Guide to Fluid
Inclusion Studies Blackie. USA Chapman and
Hall, New York, 239 pp.

Takin, M., 1972. Iranian Geology and Continental
Drift in the Middle East. Nature Cell Biology,
235 (5334): 147-150.

Tucker, M.E., (translated by Harami, R.M. and
Mahboobi, A.), 1994. Sedimentary Petrology
(an introduction to the origion of sedimentary
rocks), Jahad Daneshgahi Press, Mashhad, 493
pp. (in Persian)

Van den Kerkhof, A. and Hein, U.F., 2001. Fluid
inclusion petrography. Lithos, 55(1-4): 27-47.

Van den Kerkhof, A., Kronz, A. and Simon, K.,
2014. Deciphering fluid inclusions in high-
grade rocks. Geoscience Frontiers, 5(5): 683-
695.

Wilkinson, J.J., 2001. fluid inclusion in
hydrothermal ore deposits. Lithos, 55(1-4):
229-272.

Yardley, B.W.D. and Bodnar, R.J., 2014. Fluids
in the Continental Crust. Geochemical
Perspectives, 3(1): 1-127.



	10- Hassannezhad- 43673- F
	10- Hassannezhad- 43673- E

