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Abstract

The Arghun mountain intrusion is located in the northeast of Takab and has penetrated
into the Precambrian metamorphic rocks. The study area is part of the Central Iran zone.
Lithologically, the main composition of this intrusion is gabbro and it has the mineralogical
composition of plagioclase, pyroxene, hornblende and opaque minerals. Based on the
geochemical composition, the magmatic nature of the study rocks is calc-alkaline. Their
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normalized REE pattern to the chondrite shows positive Eu anomaly along with the
enrichment of LREEs relative to HREEs. The negative anomalies of the Nb and Ti
elements are observed in the spider diagrams normalized to the chondrite, which is
characteristic of the active continental margin arc magmas. Meanwhile, LILES enrichment
and depletion of HFSEs elements are remarking features of the subduction arc magmas.
The spider diagram pattern of the study rocks reveal the role of the slab-derived fluids in
their genesis. According to the tectonic setting discriminant diagrams the Arghun mountain
gabbros are generated in an active continental margin setting.

Keywords: Geochemistry, gabbro, tectonic setting, Arghun, Takab.
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Figure 1. Geological map of the study area modified after Babakhani and Ghalamghash (1371).
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Figure 2. The field photo of the study area showing the different rock units divided by dashed lines.
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Figure 3. Transmitted XPL microscopic photos of the study rocks: A) Equigranular texture with
plagioclase, amphibole and pyroxene crystals. B and C) Inequigranular texture. D) Gabbro with
intergranular texture and twinned plagioclase. E) Inequigranular texture with zoned plagioclase. F) Biotite
bearing gabbro with intergranular texture. Mineral abbreviations (after Kretz, 1983) are: Plg plagioclase,
Bi biotite, Amp amphibole and Prx pyroxene.

292U 8085 (ouigl]

Cacliae Sl slawdl (5585 yiog xSl 5l osliinl L 45 5 )| 065 (slog plE S S gloan & 325 slaosls

podd gy lediges Wloal &l)1 Y Joax jo wiloads (5, S05lail aclas Sl lewdly soym e il g
W yS oo 518 908 bogaze yo «(Middlemost, 1994) wdiw oly )0 ol faexe gudnd loges Ll
odliiwl (prlons ply ) Lo JUI ggomme Jlaged 51 58l 055 Glag plS (pleSle (6w (ot jslaiady (I Y JS2)
KVJUL PR e N [ N WP RPRE S Boes o0l ey s loges ol o (Irvine and Baragar, 1971) o
ool S8 (s Ssbge Sl |y (2855 5 SIS (5 59 5 TF U8 jo STl esgioms (o F US2)
sdiges don (Irvine and Baragar, 1971) o oolawl AFM SU 4w jloges 51 002 3l oSl (5w g0

S ELsl B s el @l (o B USE) 0 S e 1,3 ISITSSIS 500l 5 AFM LB as Jlogad )0 odds oo


https://gnf.khu.ac.ir/article-1-2769-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

Na,0 +K,0

s3> oo pole VEe o bl g ol o) 5yled Y ol AS
(ool oKl psle 4y 529

digas slad logas ! ;5 .(Shand, 1943) i oslicasl AINK 5l 55 ;3 AICNK lsg0i 31 oys8 ] 055 (clog wlS eyl

w
Tawite/Urtite/talite
b o a T
~
Alkaline series © .
.0
eF
&0 .- ‘ﬁ
Foidolite / &*¢ &
€ Fe <&
Q \ e‘n{\a@ %‘?
LE e ¥ o | > &
+ - £ &
ELxFe F &
o & NS
O O :ers\' “‘g Monzonite QD\\“P
) . . de @ X Monzo <
Sub-alkaline series AT
& KMoz Cranite
bb
o o - gabbro o
g @ @ %
@ & |28 £ | =3
O © oy |58 o o
3 9 T 18° o &
o~ - sg 9 &) o
5 ) Quartzolite
o o
T T T T T T ) | : | T |
44 46 48 50 52 54 40 50 80 70 80 90
Si0, Si0,
.
d o
©@ - Metaluminous Peraluminous
0 - O
O
O
g ¢
x
z
2 b
o
O
~
[~ Peralkaline Calc-alkaline Series
e T T T T
06 08 10 12 14

s il 50 b oLl ggeme loges (o «(Middlemost, 1994) low ol ,o o ol goame jloges (T.F JSi
2l 9 AICNK Jlsees (o «Irvine and Baragar, 1971) AFM lsses (o «(Irvine and Baragar, 1971)

(Shand, 1943) A/NK
Figure 4. a) Total alkali versus silica diagram (Middlemost, 1995), b) Total alkali versus silica diagram
(Irvine and Baragar, 1971), ¢c) AFM diagram (Irvine and Baragar, 1971), d) A/CNK versus A/CNK
(Shand, 1943).

doys VVFY B VAN 5IMQO e 5 S35 oys FAAO B FYIVO 5l ond oo,y slocKin 0 S0, e

Ngy sor Slr st 095 (2908 SlaSiw ;o SI0; Oliss Ay 3g o5 4 Az b Sl it S
oolaiwl 3,85 o s leeas MgO I (Harker, 1909) 5 o o5 (slo,loges 1o CleoS olie g oS ol s
59 el (20138 MO & ces Ni g Co V FEO &l poss Wiy, el Sgpuin O S0y aS ol (0 JSK2) 0l
S e Sble sla SIS oS 5 50 ol g e jeie el 20lS MPO @ s ST g ALO; &l s &g, a5 Jl>
ShlS 4 gite a5 050 ol pen Sdlo o ST 5k Hsk b LeSle o ol g ke glaanST (alE )l
MQO a; cens Al2O5 (Jg3 W9, M 252 )3 AlO3 35 105 s 4z b 098 o0 (I ) Seedd sla SIS ok
ALO; ssle 55 ST cnlpln e oo LIS o Ca (ptils Ygans ST aSenl 4y L5 ool iy LB
b LT ke ams o 5 ol o3gy L 5Lulals yolie 51 S 5 LS wouolly by 2005 Wy, MGO & o


https://gnf.khu.ac.ir/article-1-2769-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

AY S5 o Ol gy (SIS G5 Jlod) (98] 055 (5395 8355 (Sl ool 5 (sonlisl) (o) 2

loSle 32,85 aial 3 b oad o) Lil Dl s slans ¢ )95 e Dlonedgh 4y axsi b ilise GRIBIMOO e 2158
A oo lis 6,85k

OIS PPM & j50a; yobie s WED o500 LoaeST 58 ) 055 20908 slocSins U5 S (aloond oS5 ) Jgur
Lloals

Table 1. Whole rock chemical composition of gabbroic rocks from Arghun Mountain. The oxides are
reported in wt% and the elements in ppm.
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Introduction

The studied gabbroic intrusion is located in northeast of Takab which is a part of the Central
Iran zone (Alavi, 1991). Several other intrusions with different ages are exposed in the
neighboring area, such as Precambrian granodioritic intrusions in the Gharehnaz and Alamkandi
areas. Mesozoic intrusions in this region, including the studied pluton, are gabbroic, while the
Pliocene plutons in the neighboring area are quartz monzonitic to monzo-dioritic in
composition. There is no published detail petrologic study on the gabbroic rocks of the Arghun
Mountain prior to this research. We try to provide better understanding of the tectonomagmatic
events in this part of the Central Iran zone, by field relations, petrography and geochemistry
investigations here.

Material and methods

To carry out this research work, several fieldworks were performed. During the fieldworks,
we collected geologic field data, field photographs and rock samples. Petrography thin sections
were prepared from the collected rock samples. Thin sections were studied under the transmitted
polarized microscope at the University of Zanjan. Finally 11 gabbroic samples with the least
alteration and weathering were selected for measuring the whole rock chemical compositions.
The selected samples were sent to Acmelabs in Vancouver, Canada. Major and minor oxides
were measured by inductively coupled plasma emission spectrometry (ICP-ES) and REEs and
trace elements were measured by inductively coupled plasma mass spectrometry (ICP-MS).

Results and discussion

The Arghun mountain intrusion is mainly composed of gabbro. These gabbroic rocks are
predominantly composed of plagioclase, clinopyroxene and amphibole. Biotite, titanite, apatite
and opaque minerals are also present as minor phases. Plagioclase is the most abundant mineral
with euhedral to subhedral shapes. Larger crystals of plagioclase often show zoning and
polysynthetic twining. The common texture in the study rocks is granular texture. Intergranular
texture is also observed occasionally. Meanwhile porphyry texture is common at the margins of
the pluton. The study gabbros are metaluminous (Shand, 1943) and calc-alkaline (Irvine and
Baragar, 1971) in nature. Chondrite normalized REE pattern (Boynton, 1984) of these gabbros
show LREEs enrichment relative to HREEs with a minor Eu positive anomaly. The enrichment
of LREEs relative to HREES is probably due to the enrichment of LREES in the source materials
(Wilson, 1989; Rollinson, 1993) and/or crustal contamination (Morata et al., 2005; Srivastava
and Singh, 2004). The Eu positive anomaly is owing to plagioclase accumulation (Wilson,
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1989; Rollinson, 1993). Negative anomalies of Rb, Nb and Zr and positive anomalies of Th, Sr
and Sm can be observed in the chondrite normalized spider diagrams (Thompson, 1982). Sr and
Sm positive anomalies are characteristic of the sub-alkaline intrusions in the continental arcs
(Vitrin and Rodionov, 2008; Rao et al., 2010; Hongyan et al., 2009). Negative HFSEs
anomalies such as Nb and Zr are characteristic to subduction related magmatism (Wilson,
1989). Meanwhile the Nb negative anomaly can be attributed to crustal contamination during
the magma ascending and storage (Molina et al.,, 2009; Leeman, 1996). Based on the
petrographic and geochemical data, the study gabbros are generated in an active continental
margin due to the subduction of Neotethyan oceanic lithosphere beneath the Central Iran
microcontinent.

Conclusion

The Arghun Mountain intrusion, located at northeast of Takab, is composed of gabbro. The
intrusion consists mainly of plagioclase, pyroxene and amphibole as major minerals. The
predominant texture in the studied rock samples is granular texture. Intergranular and porphyry
textures are also present. According to the whole rock geochemical data, the studied gabbros are
meta-aluminous and calc-alkaline in nature. In the chondrite normalized spider diagrams, these
rocks show depletion in HFSE such as Nb and Zr and enrichment in LILEs (e.g. Th, Ba and Sr)
which are characteristic to subduction related arc magmatism. The positive Th anomaly can be
related to crustal contamination. The positive Sr anomaly is in consistence with high abundance
of plagioclase in these rocks and may refer to plagioclase accumulation. The chondrite
normalized REE pattern of the Arghun Mountain gabbros are almost smooth and show
enrichment in LRREs relative to HREEs. Eu positive anomaly in these rocks also confirms
plagioclase accumulation. LREEs enrichment is probably due to crustal contamination or high
abundance of LREEs in the studied rocks because of mantle metasomatism. Geochemistry of
the Arghun Mountain gabbros indicate an active continental margin setting for them.
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