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Abstract

Intruduction: Red beds have been widely studied by palaecomagnetic methods for what
they can tell us about the history of sedimentary basins and their subsequent deformation
(Collinson, 1974, Turner, 1979a,b and 1981, McCabe and Elmore, 1989, Elmor, et al.,
1993 and 2000). This study has investigated the palacomagnetism of the Cambrian red
sediments (Dezou and Dahou Formation) of the eastern margin of Centra Iran.
Davoudzadeh and Schmidt, (1984), have done some work on the region which includes
these rocks and discuss the few rotations of the Central Iran micro plates. The aim of this
study is to consider the AMS results to investigate the palaeo force field on the rock
located at the northern side of the Persian Gulf.

Geological setting: The sampling sites of this study are situated in the Cambrian
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sediments of the eastern margin of Central Iran. These are the largest structura
sedimentary units and are composed of complex geological structures. In this region,
igneous, metamorphic and sedimentary rocks of the Precambrian to Quaternary Periods
are preserved with a predominant number of outcrops of Mesozoic rocks. Most structural
elements in different scales such as faults and folds are related to the tectonic activities of
the Mesozoic and later eras. The most important structural element of the region is the
Koohbanan fault with a NW-SE trend. Similar to the most other important faults of
Central Iran, the existence of this fault isrelated to the late Precambrian Era.

The Dezou Formation is limited to the Rezou series (Late Precambrian) by a fault at
the bottom and it can be separated by an unconformity from the Dahou Formation at the
top inits area of study (Gazooie village, 30.8° N and 56.7° E, sites 13-14 & 16-20). It has
athickness of 380 m involving three magjor parts.

The Dahou Formation in the area of study (Gazooie village, 30.8° N and 56.7° E, site
20, figure. 4) rests with a basal breccia conformably on dolomites and limestone of the
Dezou Formation. Middle to the end of early Cambrian Period was inferred from the
stratigraphic position. It is covered by the Koohbanan Formation unconformably.

Rock magnetic studies: In the present study rock magnetic experiments including IRM
acquisition, backfield IRM, thermomagnetic, and hysteresis and AMS studies have been
performed on samples of the Dezou and Dahou Group sediments. Some of these
experiments yield results that are grain size dependent and others are mineral type
dependent; some are dependent on both properties.

Jelinek (1981) and Hrouda (1982) have proposed parameters T and Pj for the shape
and corrected anisotropy degree (Tarling and Hrouda, 1993). A plot of T against Pj when
Pj >1and-1<T <1 provides information about the shape and the degree of anisotropy
on the same plot. T- B plot is shown for al sampling sites in the Dahou and Dezou
Formations and also site 20 only. Most samples have less than 10% anisotropy but some
of the samples tend to be more anisotropic..

Curie temperatures are mostly between 675-700°C and attributed to specularite and
pigments of hematite. In a few examples magnetite with a Curie temperature of about
570°C can be seen as well. The clearest indication of magnetite here is RM ratio (RM
ratio is the value of Ms at 100°C on the cooling curve to the value on the heating curve).
RM ratio < 1 showing that magnetite has been oxidized to hematite with low Ms Values.

Rock magnetic studies show an agreement that both specular hematite and magnetite
can occur in these sediments although the effect of hematite is usually dominant.

Site 13 that is sampled in red sandstone shows paramagnetic mineral content and hematite
pigment with a Curie temperature of 680°C and a saturation field of 2000 mT. Low
coercivity of 50 mT shows alow amount of magnetite.

Site 14 that is sampled in red sandstone shows a high amount of paramagnetic mineral
content and finer grain size of hematite pigments (compare to site 13) with a Curie
temperature of 680°C and a saturation field of 3000 mT. Lower coercivity than site 13
shows low amount of magnetite too.

Site 15 that is sampled in dolomite breccias shows very scattered results of IRM,
hysteresis and Curie curves. And overall look suggest a predominantly diamagnetic
mineral.

Site 16 that is sampled in red sandstone at its contact with dyke shows an overprinted
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magnetite mineral and it is obvious from the curie temperature of 580°C and very low
saturation field in hysteresis and IRM curve.

Site 17 that is sampled in dolomite just above the dyke shows an overprinted magnetite.
However, a predominant content of diamagnetic mineralsis clear.

Site 18 and Site 19 that are sampled in red sandstone and red shale respectively show
similar rock magnetic behaviour of paramagnetic mineral content and pigment and
specular hematite with a high saturation field of 3000 mT and a back field of 500 mT.

Red sediments normally show a stable rock magnetic content. The presence of
hematite in these samples that is evident from rock magnetic results also confirms the
stability of magnetic properties and therefore we can rely on the AMS directional
analysis.

Conclusion: Anisotropy of Magnetic Susceptibility (AMS) studies on Precambrian to
early Cambrian red sediments, in the north side of the Kohbanan fault (Iran), show a
predominant tectonic fabric with a low magnitude of oblate and prolate shape. The
direction of the maximum axis of AMS lies parall€l to the direction of the folded bed axis
and therefore tectonic forces are probably matched up with the rotation of the Lut plate
with respect to the Central Iran.

Key words: Anisotropy of Magnetic Susceptibility (AMS), Koohbanan fault,
Precambrian Red Sediments
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Kohbanan Formation
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Dezou Formation Ll ey
b Do pos 550 5 5815 G e itz D5t 53 ki ped Cnle 0SS
813 5 555 Dy s st 5 el g 5 (SaCeS n 4od N g
Sample | Slope, K | Mrs (Am/kg) | Ms (Am/kg) | Be (mT) | Mrs/Ms Tc(°C)
1-2B 2.74E-02 3.04 11.30 41.68 0.27 709
1-5C 2.73E-02 4.22 9.98 89.2 042 679
2-1B 1.57E-02 0.71 178 77.21 04 575, 300
2-4C 1.98E-02 2.09 17.07 19.1 0.12 693
3-2. -3.62E-03 0.16 0.46 34.36 0.34
4-2b 9.70E-01 221.86 1375.77 20.32 0.16 624
4-4b 1.01E+00 177.00 1448.92 13.56 0.12 624
5-2b -6.81E-04 2.99 23.82 15.99 0.13 550, 630
5-4c -2.52E-03 0.51 1.92 46.09 0.27 693
5-6b -4.84E-04 0.44 143 18.67 0.3 700
6-la 3.14E-02 3.54 391 234.49 0.91 660
6-7c 2.51E-02 0.53 312 23.16 0.17 560
6-11c 3.01E-02 3.90 3.90 230.54 1 670
6-14c 2.00E-02 1.92 2.57 137.38 0.75 620
7-1a 2.96E-02 2.83 7.10 73.08 04 660
7-3a 3.42E-02 2.05 14.72 27.45 0.14 550, 650
7-5a 3.02E-02 0.70 1.30 73.27 0.56 580, 650
8-3c 1.78E-02 3.07 4.12 158.68 0.74 570
8-8c 2.73E-02 112 2.50 78.51 0.45 650
8-11a 2.48E-02 3.80 4.7 231.31 0.8 670
8-15c 2.19E-02 1.74 3.50 76.21 05 680
8-18c 1.65E-02 0.65 0.98 39.53 0.66 420, 650
8-23a 1.31E-02 0.31 121 27.02 0.26 450, 620
8-26a 3.44E-02 3.93 1.88 401.65 2.09 450, 680
8-30b 1.26E-02 0.80 0.93 92.39 0.86 450, 690
8-34b 3.06E-02 4.92 8.21 145.89 0.6 550, 690
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Site no. Rock type/ Formation L F P 'P T
1 Red Sandstones/ Dezou 1.004 1011 1.014 1.015 0.446
2-A Red Sandstones/ Dezou 1.005 1.004 1.009 1.009 -0.167
2-B Red Sandstones/ Dezou 1.006 1.009 1.015 1.015 0.248
3 Dolomite Breccias/ Dezou 1.076 1.103 1.189 1.193 -0.023
4-A Sandstone, dyke contact/ Dezou 1.011 1.014 1.025 1.026 0.174
4-B Sandstone, dyke contact/ Dezou 1.029 1.012 1.041 1.042 -0.432
5 Dolomite above contact/ Dezou 1.033 1.036 1.071 1.074 0.034
6 Red Sandstones/ Dezou 1.009 1.011 1.020 | 1.020 0.060
7 Red Shale/ Dezou 1.004 1011 1.015 1.016 0.406
8-A Red Sandstones/ Dahou 1.005 1.012 1.017 1.018 0.245
8B Red Sandstones/ Dahou 1.002 1.009 1.012 1.013 0.484
8-C Red Sandstones/ Dahou 1.006 1.004 1.010 1.010 -0.171
8D Red Sandstones/ Dahou 1.004 1.013 1.017 1.018 0.437
8-E Red Sandstones/ Dahou 1.005 1.003 1.008 1.008 -0.228
8-F Red Sandstones/ Dahou 1.007 1.022 1.029 1.031 0.366




"a ...&‘,«JshgrwzblﬁusxigaﬁsaﬁL@Uaﬁziﬁ

oo o S5 Sl K sl ) Sl
Lossof LMF) sswy oeald 3L o, ou
G SsS il oS5 (Magnetic Foliation
<sb .ol (Tectonic Magnetic Lineation ,TML)
63, Slanl 4ty Gla gee jm@? L« TML
L SOsSS Glags 0dd sl Cgr (Sl ol en
Proa Sz ol OV cam 53) AS o Cros
Layer Pardllel |LPS) &Y (5550 S Aol S g
OL&ea 5 S, osd e S (Shortening
Sy g V) ol S Gaads ol Sl aslazal b (Yo F
ool 55 5T, NBOW Ol5 e |y SSs5
Tectonic [\ TMF) _SGe5 eals Cob (ol
TMF, LMF slacsl # osle (Magnetic Foliation
A 3 dzea TMF 5 TML (slalil hyls A Sol
AMS sty 5 ges TML 5 LMF ( TMF 3L ¢ 5 4
el Sy s el 53 g B L
bsle 1y LAMS ¢35 5 algr o Ska ¥ s
s S oIl S o 4o sals 5 553 (glags w53
» (KLY3, Kappabridge) g .S o&zws 1, AMS

Ll ol plowil 4 J g5 5 o851 (U3 o 05,8

G5 T X3 X20 XL slayms salgr

Slp sesaze Hll LS o el AMS Lo
S shier I s S (Sl Ca e
BT 51 eslizal 15 el 03Y pblibe (6 pdys
okl ol Sl Ll e OSS lp 655 S
Jyons ebline gl 53 & 650k 05 &K o
el 1y sy (VAVA) Sl s s o
N ly ok dloy g pdys s smlt liz! S0l
W5 AMS Gl g iul A K 58 4 6 & gal
IS8 pl 53 e e DL 1) i el e 5 L eds
—A bl Gl (et 2 5 153) AMS o>
213 G aY YL 555 Y G Foml 5
o S 5 S ot ks 0L
ol b o b g 5 aaS i Lol Gla e 1
2 G b S ol sk sdalin 5w
63,5 lanl Gladl (gl ok S e oy
5 Cael) OSe s e S e 5 (SO
5 55T AN DK 5 JuuS Yo 0K
gl s 5 (V484 O 5 (o)l 5 YooV Gl

e (Yo oV O 5 ol y) wlie

s 5 535 g 53 (ol pdses Gble ¢y AMS b Lov X J gl

! . Tectonic Force
Site number Rock type / Formation Type of AMS Direction
1, Lower layers Red Sandstones/ Dezou TML, LMF N 50 W
2 Red Sandstones/ Dezou LMF N30W
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8, upper layers Red Sandstones/ Dahou TML, TMF N40W/N70W
LMF: Loss of Magnetic Foliation,
TML: Tectonic Mgnetic Lineation,
TMF: Tectonic Magnetic Foliation
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