
Subspace Method

(Objective Function)  (Hessian Matrix)

 (SVD)

(Convergence)

*

Corbato (1965) ,Kunaratnam (1972)

Pedersen (1977) ,Menichetti (1983), Mickus (1992)

(Hessian Matrix)

(Local Minimization)

(Spanned)

(Basis Vectors)

Sambridge (1990)

Hessian  (Eigenvectors)

Hessian (Curvature)

Hessian

MATLAB

 (Gaussian Statistic)

F(x)= (d0-d(x))TCd
-1 (d0 - d(x))1

2
x, d(x), d0

Cd

xi = xi
ref + Vij j

P

j=1
i=1,2,...,M

Archive of SID

www.SID.ir

www.SID.ir


Subspace Method

P Vij xi
ref ,M

j

P

X= Xref

x=V

x F(x)

F( )=F(x) T xTH x1
2

Hessian H

= _ GT Cd (d0
_ d(x))

H= GT Cd G _
x G

TCd
-1 (d0

_ d(x))

Jacobian
di (x)

xj

Gij=

x G = x x d(x)

Hessian

F( )

=_(VTHV)-1VT

F ( )
( )

= 0        j=1,2,...,P

(Back Projection)

x=_V(VTHV)-1VT

P(P<M)

Hessian

P x P

V (VTHV)

Hessian

Hessian

HP
(ij)=v(i)T [GTCd G] v(j) i,j=1,2,...,P

GTCd G HP

HP

HP
(ij)=b(i)TCd b(j)

b(i)=Gv(i)

Hessian

 (Sharp minimum)

(Broad minimum)

(Menke, 1989)

(SVD)

Hessian

(Spherical Harmonics)

j (Over Determined)

(Under determined)

x

Resolution Uncertainty

Wiggins (1972), Jackson (1972)

C

C=Hsb =V (VTHV) VT

(Generalized inverse) Hsb

C

true

H xtrue= _

x= _ Hsb Hsb

x= Hsb  H true

R= Hsb  H

Archive of SID

www.SID.ir

www.SID.ir


R

R

R=V(VTHV) VTH.

z (x,z) (Cartesian)

M x z

q

q
ad

sin
)(

))((ln
2
1

costan)(tan
)coscos1(sin2),(

22

22
0

101

22

hbx
hbxx

h
bx

h
bxx

ikTzxM kT
in

x0 x,z

T,k h

(Inclination) i (Ambient magnetic strength)

I =tan ( )tani
sin

=2I _ _ 90

(Strike)

Efficiency

48000 T

0.002SI

(International Geomagnetic Reference Field) IGRF

8.33 T

3.128 T

Hessian

Hessian

Hessian

32 T

3.128 T

3.12 T

3.128 T

l

Archive of SID

www.SID.ir

www.SID.ir


7.69 T

8.28 T

21.16 T

115.97 T

IGRF

0.0009SI

5.26 T

B A

Subspace Method

Archive of SID

www.SID.ir

www.SID.ir


(Thurston et al., 2002) (Inclination)

0.002SI

Hessian

Hessian

Archive of SID

www.SID.ir

www.SID.ir


Subspace Method

Archive of SID

www.SID.ir

www.SID.ir


IGRF

Hessian

Hessian

Archive of SID

www.SID.ir

www.SID.ir


Subspace Method

References
Corbato, C. E., 1965- A least-square procedure for gravity interpretation. Geophysics 30,228-233
Jackson, D. D., 1972- Interpretation of inaccurate and inconsistent data, Geophys  J.R.Astr.Soc. 28, 97-109
Kennett, B. L. N. &  Sambridge, M. S., 1998- Inversion for multiple parameter classes. Geophys.J.int. 135, 304-306 
Kennett, B. L. N. & Williamson, P. R., 1988- Subspace methods for large-scale nonlinear inversion, Mathematical Geophysics: a survey of 

recent development in seismology and geodynamics, Dordrecht. Pp. 139-154.
Kunaratnam, K., 1972- An interactive method for solution of a non linear inverse problem in magnetic interpretation. Geophysical Prospecting 

20, 439-447
Menke, W., 1989- Geophysical data analysis: discrete inverse theory. Academic press Inc. 
Mickus, K. L., 1992- Inversion of gravity and magnetic data for lower surface of a 2.5 dimensional sedimentary basin. Geophysical Prospecting 

40, 171-191
Minichetti, V., 1983- Simultaneous interactive magnetic and gravity inversion.  Geophysical Prospecting 31, 929-944
Mirzaei, M. & Bredewout, J. W., 1996- 3-D Microgravity data inversion for detecting cavities, European journal of environmental and 

engineering geophysics, 1, 249-270
Oldenburg, D. W., McGillivary, P. R. & Ellis, R. G., 1993- Generalized subspace method for large-scale inverse problems. Geophys.J.int. 114, 12-20 
Oldenburg, D. W., Unsworth, M., 1995- Subspace inversion of electromagnetic data: application to mid-ocean-ridge exploration. Geophys.J.int. 

123, 161-168

Sambridge, M. S., 1990- Non-linear arrival time inversion: constraining velocity anomalies by seeking smooth models in 3-D. Geophys.J.int. 
102, 635-677

Thurston, J. B., Smith, R. S., Guillon, J., 2002- A multimodel method for depth estimation from magnetic data. Geophysics. 67, 555-561
Wiggins, R. A., 1972- The general linear inverse problem: Implication of surface waves and free oscillation of earth structure. Rev Geophysics 

and space physics 10, 251-258

Archive of SID

www.SID.ir

www.SID.ir


* Corresponding author: A. Nejati Kalateh;  E_mail: nejati_ali@yahoo.com

Hydrocarbon Potential Evaluation and Depositional Environment of 

B. Alizadeh1* & S. H. Hosseini1

1Department of Geology, Earth Science Faculty, Shahid Chamran University, Ahwaz, Iran

Received: 2008 July 21               Accepted: 2009 February 02
Abstract

Sargelu Formation is deeply buried and has limited distribution in Dezful Embayment (limited to the northern part), hence, investigation of petroleum potential of this 

formation has attracted many petroleum geologists. In this study, hydrocarbon potential of Sargelu Formation in Northern Dezful Embayment is evaluated geochemically. 

VI pyrolysis and PY-GC were performed. The results reveal that the formation has “Very Good” hydrocarbon potential because of its high amounts of Total Organic Carbon 

(TOC). Results were plotted on Van-Krevelen as well as on HI vs. Tmax diagrams, and demonstrated mixed Kerogen Type III and IV due to low HI caused by higher thermal 

maturity, in well numbers 309, 310 and 312. However, the prominent Kerogen type was determined to be of mixed Kerogen type II and III. In all, the organic matter in well 

No. 316 has a better Kerogen type (mixed type II and III). All the Samples plotted on Smith Diagram have more than 0.1 S1/TOC ratios and capable of generating hydrocarbon. 

The Pr/nC17 vs. Ph/nC18 ratio demonstrates marine environment for Sargelu Formation. Pyro and thermograms reveal that normal alkanes are dominated in C15 – C20 range, 

as burial depth exclusively has a good quality of organic matter with adequate maturity at the end of oil window and hence is gas-prone.
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Abstract

Piles of maps from different sources with varying scales and formats and different styles and absence of a proper solution for integrating vast amount of information has 

resulted in a complexity for preparing mineral potential map. Using GIS not only organizes the information related to mineral exploration but also has the ability to produce 

and integrate information layers in different models with more precision and speed and supports spatial decision makings. In this article mineral potential map of Now Chun 

copper prospect has been produced for determination of drilling points. Used layers in this study include rock type, structure, alteration, mineralization indicators, anomaly 

zone of chargeability and apparent resistivity and metal factor, anomaly of copper and molybdenum and Cu-Mo additive indexes. After information preparation, Factor maps 

were weighted and integrated in the inference network. Integration use of Fuzzy logic and index overlay operators in inference network can eliminate defects in other models 

parts of studied area. Eventually, the degree of correlation between mineral potential map and those operated exploration boreholes have been estimated for two different 

classes, 63.16 % and 64.52 %. Comparison between the high potential points indicated by our mineral potential maps with those previous drilled boreholes reveals about 26% 

discorrelation. It means that if such present study had been done before any drilling operation, it could have saved 200,000$ just for drilling expenditure.     
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Abstract

The Sar-Faryab bauxite deposit is located in 250 km east of Ahvaz city in  Kohgeloye and Bovair-Ahmad Province, Iran. Structurally the deposit is located in the Zagros 

Simply Fold Mountain Belt and was formed between the Ilam and Sarvak Formations. The bauxite horizon in this deposit consists of marly limestone, argillite, oolitic-

Pisolitic, yellow, red and white bauxite. This study uses the geochemistry of immobile elements (Al, Ti, Zr and Y) to trace the precursor rock of the bauxite deposit and to 

calculate the mass changes that took place during weathering and bauxitization. The result indicates that  Si,Ca,Mg,K,Na elements are depleted and  Al,Fe,Ti elements are 

enriched during the weathering and bauxitization. Geochemical data show that argillaceous debris in the Sarvak limestone can be the source of the Sar-Faryab bauxite deposit.
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suture zone, strike-slip faults, and petrologic evidence, low degrees of partial melting in source and crustal contamination in the region, the magmatism occurred in a 

tensional tectonomagmatic environment. Local tension and opening along the strike-slip fault zone provided a way for ascending of magma to the earth surface.
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Abstract

that are functions data and geometry of data and model parameters. The matrix inversion in new subspace of the original space will be better conditions due to less dimensionality in the 

synthetic and real magnetic data (acquired from Moghan area, north-west of Iran). The results proved fast convergence and stability of inversion against the noise.
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