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The Emplacement Mechanism of Gholeh-Sukhteh Intrusion,
Geodynamic Implication of the Oligocene in South Damghan Area

Edris Bakhtavar, Maryam Sheibi”
Faculty of Earth Sciences, Shahrood University of Technology, Shahrood,
Iran
Abstract

Gholeh- Sukhteh sub-volcanic intrusion as part of the Toroud — Chah-Shirin magmatic belt, is
located in the northern part of Central Iranian structural zone. A volcano-pyroclastic sequence of
Eocene including of red-purple tuffs, volcanic breccia, and agglomerate is the host rocks. In order to
investigate the emplacement mechanism of this sub-volcanic intrusion, anisotropy of magnetic
susceptibility (AMS) is used. The pluton is dioritic porphyry and belongs to ferromagnetic and
magnetite series granites. Presence of magnetite is confirmed by microscopic observations and
mineral chemistry. The highest degree of anisotropy (P%) that is sign of strain, is observed at the
northern east to west - southwest of the intrusion. Highest areas and around the roof of Gholeh-
Sukhteh intrusion, shaped parameter (T) is oblate. Some stations at the south-western part of intrusion
have high-plunge magnetic lineations and prolate shape parameters. This part can be considered as
feeder zone. Furthermore, the circular to ellipsoid shape of the pluton, roughly concentric magnetic

sheibi@shahroodut.ac.ir = Jgioms osioms g*


https://gnf.khu.ac.ir/article-1-2763-en.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-28 ]

38 e pele VEe e Ol g 5l ) 55leis Y al> #f

(23,15 olX2ls pole 4 ,23)
pattern through the sub-volcanic intrusion, intense crushing and deformation at the country rocks
especially at western margins are the main evidences that the pluton emplaced as a balloon.

Keywords: Sub-volcanic intrusion, Gholeh-Sukhteh, ballooning,, anisotropy of magnetic susceptibility
(AMS)
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Figure 1. @) Toroud-Chah Shirin magmatic arc in Iran, b) The position of the study area in the Toroud-
Chah Shirin magmatic arc, c) Geological map of the Gholeh-Sukhteh area. The numbers represent the
sampling stations for magnetic fabric studies.
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1. Anisotropy of Magnetic Susceptibility
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Figure 2. a) Schematic geological map of the study area, b) Perspective of Eocene volcano-pyroclastic
units in the northwestern margin of the Gholeh-Sukhteh intrusion (view to the west), ¢) Field view of
volcanic breccias, d) Perspective of the subvolcanic intrusion and its host rocks (view to the north), €)
Drilling of oriented cores for magnetic fabric studies, f) Preparation of a number of drilled cores for
magnetic fabric studies.
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Figure 3. Microscopic photos of textures and minerals in Gholeh-Sukhteh subvolcanic intrusion. a and
b) plagioclase and pyroxene crystals in microlithic groundmass-east margin of the intrusion; ¢ and d)
altered microdiorite with opacified and carbonated hornblende crystals; e and f) altered book biotite in
the central parts of the Gholeh-Sukhteh subvolcanic intrusion. Images left are in XPL and the right ones
in PPL. Mineral abbreviations are adapted from Whitney and Bernard (2010).

9 K1 b Kmax w550 j9me (05 Sa9S 3 058, Goean onl ,o (F JS) (Lanza & Meloni, 2006)
Ol lade 5 cunl g9 bwgie 9e Kipe (Saint Blanquat, 2001) oS’ o cillae Kiin jeme b (wodoline

|y ombline (s gun s B oS o s L o 8390500 40 aSL wonas Kipin 3 Kmnax 699¢ (uSbes lgrcas


https://gnf.khu.ac.ir/article-1-2763-en.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-28 ]

#4 lils i ilate 1o el Seoligogs) g2 (28l A gus 4lB 1,31 5355 (T egle 555

8 ey obigs (KM blas o,é 3 5,5 (Lanza & Meloni, 2006) sjlu o 5ol
(Hrouda, 1982) wS oo s uSojlail 1 (5 ok (g0aSiois b g cmsbolises g8 o cmrbolizalys ¢ mublisol )by sla SIS
w3595 (emabline 5l Sow Lgad il GLuSs wud gl Sl (wled o Sl Sabpubline 4zl
Sndedss 5eSle Jhie bl digel Sl (KM :Sls pucblise g dp055 ool 05 0lupn L
R - . . — K +K +K . - . . .
53 Ll o3y 288 prally (09 n o5 Kimean = = 90 45 Canl Slor plas o bliin
ools Las UST L SI' & jgmay a5 098 0 48,5 i o Lie e S0 o] Sy Liomiw 6l baig uSojludl
ombliieg B sladils S b ol bsle 4o (60, Klwanls 5 b wilgs oo o SIS (P) (cusbline (58,55lunals
FSa5 GGl (e Stz b (SaSTn Saw 3 purbline 60, Slupal Jole (o vt 2Bl 595 28
Ados 6,8 0 Cad bl P%) bl 6o).<;up.als Ao, s KB Ko o leas b sainn
(Saint Blanquat, 2001)

o lmE ey o
ol &ly e [In(ﬂ)+l (Q)] bl ol g 35l p o0 (oablive Goan K4 oy 4 (1) JS5 il
K3 K2

lsl obgs aal)T L (55l 0y« oleSle 0095 Sy (6,5 sl plin ;o 1) ublineg b (slojob ol g gz el
[ (u.e‘; ‘55.,4,.:) +) O 6|oo5w I T .(E”WOOd, 1978) RER P QLW; ‘_gﬂfg_gl.? O |) oS Q‘..\.,,A gS; 59
Jelinek, 1981) wiS o yuss (000S (59-2) -

4.._>5...;4.l$ Geosdos 5&53 JERE% = LSL‘MK""“J @HLLM Lng).mle Al Jgd’
Table 1. Magnetic parameters of the studied stations in Gholeh-Sukhteh subvolcanic intrusion
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Table 2. Mircroprobe results of opaque minerals in Gholeh-Sukhteh subvolcanic intrusion

Station #12 #14
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Principal susceptibilities
K, >k, > ki
Mean susceptibility

k= (ki + kot k) / 3

Degree of anisotropy

P =k, ks

i Neutral 3
Shape parameter a /; " /‘é\—:/\:\—
T=(2m- ny-m3) 1 (17, - m3) s ~
—

where 7,=Ink, 7,=In ky, 7,=In k;

Triaxial prolate

& —
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S8y S5, (pmabliie S8 polic g (KIZK22K3) Lol jgome am) cubliie (53 51 (o253 s 5 . F S50
b aisSr wmsipe LS o ol (omablite (S)IsSn 5 (Flolas (JS5 bl cebliie 60,5upall ¢ ounbliie
2 bl (b s it JILal Conly Coons 13 358 o0 et S o Kol ¢ ammebliie 63,5kl 3l osliciul
.(Mamtani et al., 2012) ceul sas sols jlas Lol jemme dus Cd bl
‘LSOJKJLA‘Q.QL» M)O P% ‘SI o> JS w.lal.\m G)L'-s)“” Km ‘leolia.....u‘ @u‘p uo).c 9 Js.la ( Lat 5L0ng)
| sbliie (S8 kb 8 yne K e g g, FOL ¢ pbline 5 lgkas Byme KL Lo 5 g, LN ¢ S8 aneT
Figure 4. Proposed image of magnetic ellipsoid (three main axes (K1>K2>K3)) and magnetic fabric
parameters (magnetic susceptibility magnitude, magnetic anisotropy, shape parameter, magnetic lineation
and foliation). This image shows how the fabric of a rock is determined using magnetic anisotropy. On
the right, different shapes of magnetic ellipsoids are shown based on the ratio of the three main axes
(Mamtani et al., 2012).
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Figure 5. a) Map of bulk magnetic susceptibility in Gholeh-Sukhteh subvolcanic intrusion, b) FeO-
Fe203-TiO2 ternary diagram (Butler, 1992) to determine the composition of opaque minerals; c, d, f, e
and g) Microscopic images of stations with different mineralogy and Km.

Lat.and Long: latitude and longitude of stations; Km: Bulk magnetic susceptibility in SI; P% : percentage
of anisotropy; T: shape parameter; Lin: K1 trend and plunge represent magnetic linearity; The trend and
plunge of K3 represents the pole of magnetic foliation
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Figure 6. a) Diagram of anisotropy degree versus shape parameter (Mamtani et al., 2012), b) Map of the
anisotropy percentage (P%) in Gholeh-Sukhteh subvolcanic intrusion. Stations with high and low
anisotropy are shown in pink and gray, respectively, ¢) Magnetic ellipsoid factor (T) map in which the
stations with oblate and prolate magnetic ellipsoids are distinguished by blue and pink colors,

respectively, d) Hand specimen of a porphyry diorite at a station with low P%. €) Onion-Skin weathering
in the inner margin of Gholeh-Sukhteh subvolcanic intrusion in a station with high P%.
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