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Abstract

Various sources of geodetic, geological and geophysical information can improve our
understanding about the crustal density. In this paper we propose a methodology for
determination of crustal density based on terrestrial gravity observations, geopotential

E-mail: ardalan@ut.ac.ir RATTVEL 20 25 R TI VA=AV - AFYAY ;a5 Ll 035551



AFAY oY oyled A Q}b&h&é}@g)s&}}%

models, Digital Terrain Models (DTM), geological maps and cross-sections, deep
geophysical profiles, and geoid models. The method can be algorithmically explained as
follows: (i) Extraction of density information of topography (outer part of the crust above
the geoid) from the existing geological maps, cross-sections and knowledge about
geologica formations. (ii) Remova of the global gravity field from terrestrial gravity
observations via a geopotential model plus the centrifugal effect. (iii) Remova of the
effect of the terrain masses above the geoid using Newton's integral and the computed
density model in step (i). (iv) Downward continuation of the resulted residua
observations from the surface of the Earth down to the geoid by free-air reduction. (v)
Interpolation of the downward continued gravity residuals to develop aregular grid on the
geoid. (vi) Setup of the observation equations based on Newton integral for the gridded
residual observations. (vii) Solution of the Newton integral eguations using the least
squares method, stabilized by regularization techniques. As practical capability of the
method its patch-wise implementation can be mentioned, which allows changes of
resolution and location of the derived density model. This capability enables zooming and
applying the method over different geological features such as faults, subduction zones,
and other tectonic features.

The efficiency of the mentioned methodology was first approved by a simulation and
next was used for the computation of a new residual density model of the crust between
the geoid and the Moho discontinuity in the geographical region of Iran. Following is a
summary of the practical implementation of the method. From the study of the published
regional deep sounding geophysical profiles we came to the conclusion that the case
study region is consists of 3 layers and accordingly 3 matrices consist of the depths of the
layers with 1 degree resolution was compiled. This part is critical part in our
computations since it has been proved that any error in the location of the layers can
adversely affect the computed density model. Having derived 42.5 km as the average
Moho depth of the region 151 was selected as the maximum related degree and order of
spherical harmonic expansion for the removal of the long wavelength signals from the
gravity observations. As the global geopotential model to supply the mentioned spherical
harmonic coefficients, EGM2008 up to degree and order 151 was implemented. The
needed point gravity data of the study were supplied from two sources, namely 6800
point gravity from BGI (Bureau Gravimetrique International) and 6500 point gravity from
NCC (National Cartographic Center). Newton integral over topographica masses was
used to remove the short wavelength gravitation signals from the gravity data. The
boundary of the integration over the topographical masses was provided by SRTM digital
terrain model with 30 arc second resolution, and the needed mass densities were extracted
from 1/250000 and 1/100000 geological maps of Iran, published papers, and National
Iranian Oil Company (NIOC) reports. The regional geoidal heights needed for downward
continuation model was taken from the latest geoid model developed by the Surveying
and Geomatics department of the University of Tehran. The resulted gravitational effects
were then downward continued to the surface of the geoid by free-air reduction.

After application of the band-pass filter to the surface gravity data the resulting
residuals were downward continued to the surface of the geoid. Next, the residual
gravitation values were introduced to left-hand side of the Newton integral equation to
start our constrained inversion process. The final product of the computations, i.e. the
density variation models of the 3 crustal layers, provided us with a new 3-D density
model of the case study region. According to the results, the range of density variations
within the first layer is -120 to 40 (kg/m”3), while within the second, and third layers the
range is amost the same, i.e. -40 to 40 (kg/m”3), which is due to the natural characteristic
of the density layers, i.e. the deeper the layer the smoother the density variations. Besides,
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the calculated density models show remarkable correlation with (i) the observed residual
gravitations, (ii) main tectonic units of Iran i.e. Zagros, Alborz and at margin of Lut and
Dashte Kavir , Kopetdag, and (iii) Moho depth. Those correlations are also depending on
the amplitude and wavelength of source crustal anomalies. The minima of both residual
gravitation and residual density model are over Zagros, Alborz and at margins of Lut and
Dashte Kavir where the maxima of the both quantities are located over Lut, Ddashte

Kavir and the west of Tehran province.

Key words: Density modeling, Gravity modeling, Inverse modeling, Forward modeling

A5 85 sladde (9)
Wb Sl Pl iy S Jde 5, 1SS 5 i

.>).&L;4 eb)}é‘ QT @ ulm CJL:SFJ

G ey Sl o3l )
sl 53 sledone =Y

FB] (o985 sledoe T
S (e et 5 abolae -F
S35 slekdsn -0

S8 sledae -F
|
I okt ) I
!
I gy oo anils Joe ol I

Salgniy Ghas s S lases ) IS

Dlaged yn (eolginy Jue) oy opl olw das
Wl ok 0305 Lo ¥ S8 85 S
Gledas oo o S5 555 lases elul
Ol 1 ol (V) 351 ke o3l s & S
ety 55 ladite L 1 eslized 1) Sl 15
Slas S o3l 5 S e 5 58 Ol 15 (e
by o ) Cad I ol () ey SIS
slazd Sl eslizal L (B850 4555 Y s
oSl 5 ST slealr wblin (it ipe 35 50
S eslamal (F) L gl g sladijle 5550 53 0 it
5 dwlus (51 0 3b Sl 1 oeT sy J&

adde
S Oals s 5 o JEe S5ledde 00
gl YL 5 655 00 S5 Ol Sl i’ aa
g 2ysn Ol w8 (1 OT o ) slatets e
OUIseSS 855 5 Ol Olasneio8s s
L slag S oill esloslpale sl oy sale ool
Ol bl Las 5 o) 635 5L 6 p eSS 5 oS
s FRE sa s (S8 Ol S L sl T
el 8313 ol )

e I8 Oldee 3550 3 Lad,l (glaesls oyl
s 515 Giledds S )3 (slos 28 sl SN 4
(Yo F) OLer 5 0L 4 Ol 5 o L1945 505 45 ol
(Yoo YY) Ogmal s 5 5 S (Yored (Yor¥) oS
Gilede gl by Al ol s Sell
Sl ald ass awy slbil &S
Sl A S | gy 3 e ladie Ll
e A S ERV-TY S PP PR PR R
Gaays @besls Vs Gb .l sdd a3l
S LIele
(i) S5 e Sosll (1)
(Sl ey 85 slade (V)
(Digital Terrain e oWl 058, cdde ()
(Model, DTM)
Colid e Lsu'@‘._;j aza (F)
5SS $5 Sagops 5 bdds (©)



AFAN CY a)lad (FA 095 (Lad g un ) S sud Ao \Ys

o508 Sl plralr 5 Ko g 08 SIS J aay
s b gsm) boj e Sbul el 0T (Bl 4
S A8 o adie g ltle Saon ool
wils Folite (cwlidiipn) Sl gym cal ) s 2 o
]
O R S PO 5.5 B I | P
Sl 43 813 01l (e sladols (s
Ol Colu ey laaids bl (OFAY (o3l 2o 953)
Olpl eloma) ol sladsly (VAVY (S sal)
A s ki Jols S5 () 5 Ll e
Obr o = ki 035 (V) 25 0 S 5 ey e
095 Jold G Cg 5 8,8 (F) 38 0 01l ()
1348 Olml )3T G @) S 5 OIS 5 i
Wid Ty Gl e b S e i
ol sty Sl o S OFAY coslj ks 553)

RO SIS

PPEET I TSV SRS ACICI NP JEE

bt e
v

Ty 51 oalizal b e slaeseSoshil 51 Jlar phae 31 o8l Y
$ a3 T Ohes egdlay eiligdy laee

!

3 355 IS S5 b asghy gV leyr I 31 iy Y

(1) alo o JE> Sl

Sleolinal b adedy a5 e pelacs 51 Lol lace ol e 4y Jlazl -

.)1)-| Slys poeas
v

pline 4500 Sy ol sl aied 59, g0 Jole s (Sl alanly -0

¥

& A5t laalia) g LR 5k 5l olaslis w¥olee LS55 7
e LS R Syl o psles plsie Aol (i ik o Lol
(Usaome (B2 L fore Sofige g ol L LS5l ol t

¥

SueS by a gileplasl 5l e (F) A e S¥olae OBz > Y
LSk JBs (et sl Sy

3l s &:;):F.\'Jﬁ

Glsl (F) 385 Y sl 8IS 31 Ol
S50 4 end g 31 G231S Bl Bb Olke (g s b
s ©) ST (slgn e ) eolinal b A 5
oo g ophite S K S )y Jeols Ol
UKl 3k 3l Sldslie SVslee 185 (8) o 585
dolee L b s ol ISl Dldalin) 5
Sl 55 BN Bos O b 53 5 pskre Olsim
V) (Jggme JE5 L me Comdge 5 5l L sl ok
S ey 4 oLl 5l e B OVYslae

S i g lay e

O ) 5l ool Sladly 5 wlidpme) ¥
Jol e O iy 457 s o O gl e 5 ol
@laze OULe b o3 5 awdld e ci 1y (gadame
(Ol 8 (Il ¢ Ol el 4l (o3U 5 Ol ok
35 Loz g LleaS 8,5 0,5 51 Sy (S5 din
LT 06 33 5,5 Jomn b Ol 8055553k Ol
OIS o 3 o g5 50 5095 55 5 035 UsaS
b ey e 5o Sl 422> 513 Ol o — Ll 5
Sl Cotln a5 loyB O > 1 ke Ol
2liesS OB g Kang 23 Gees gl S
Sl 5 odd oI oSl OB aey Ll 55

dilosls LS5 g sy
S [ e S e N
b Ko w Kos 5 SleanT clacdbs oyls i3
23 el Glamio gl e OB > G 6 ¢ ol
5 @S Bl el s STl Ol
S ool 53) Dl i) sl el S
B SR PR e R (PR PP ICR [
Ll ysl 51 S OT Jlod 5 655 0 Cnnd 5050
W s Cand &S Sl J sl Cl ey

Sl o3y g Ao S S (W S1)



\YY cﬂjj:sa)yw)ﬁ‘wﬁdlfgs-\éus}ud.u

~AIn(Ry +B;)-B;In(Ry +A)

s Bi=y, -y (A=x-x &l &S
Gl Slases i=j=k=1 I, C, =2, -Z
Sl i=j=k=2 5 o LIl glaes
Z 5y X 5 Ry =(AP+BI+CH"" acs i
Llodalin L& &laties

b rsy F

ol 5 i (1,5 losls s Jyume 5
sl 53 (BlE s SIS e Seslul L Je I
Sy gautate Sl lp ol Kb 6 655 b me
G b st s S 1 ol I alous
S u“i? Siaw (g 5ledde 315 3 g g Lot 5 au
St oS 5,8 0 ) o 555k adsl JE5 Ml
5 0L s aaS Slalie L Slulws IS
(Y F O

Zabol Block
Kapeh Dagh

Fhazar Talssh Zrésh
Aborz

Transitional Zong

Cantral lran

Sistan Suture Zone

e - Tathyar Coening Facies ime@mapnosad),

dod by <n ang post collzonal crantoics

ocial o Of nertfidm wae- inyan cor tnantzl facies

%tlud niolfwsmute Imestane s_bzone anc Kamanshah- newnz radiolarian sobze
res Balt

Wiakran Accretionary Zong

Ophiolita And Tectonic Malangs

Quaternary Ceprazsion

laneaus Rocks, Including Orumbien - Deldwar Magmatic Bt

ORRTATONACERS

3355 Olawe o&ws 43 o5 g8 JILKS) ¥
Il Sl eslizal U Y dslee 3b el G 8 Olkee
S dslae ol STl 35 o (giledie 50
4>Jlx6}~éﬁoha;$ual§:a>):wo)y4{g\ﬁ
(Sl gl ki omlaen o I aslizal b Ol 5 o8
b w‘)‘f‘\é slaysicn 4 1y o slaglen o

Yor¥ e 0 5OV 5 S
g, (x)=gradW, (x)
I X
=_sz;|‘z1y!ylxil (x2+y2+22)3/Zex

PR S o)
(x2+y2+22)3/2 ’
z
3/2 eZ

(x2+y2+22)
=08y +gtyey +0.€,
Cwdty 55 OYslae jloslal b g, 5 0, 0, 4

5 OAW Sy 5L OAVE (Ool) T s

LYo OV, VAM



AFAN CY a)lad (FA 095 (Lad g un ) S sud Ao \YA

. 151 t . . .. .
3 Ogeoid 3 g%l Ode ks ol

A oslizl vt (g 5lad e Sl (15 sla S5l
Sl (V44Y) 0l yols 51 b balyon G s
31T alone gl JoSKa oy 55 OT olulp &
25 Doge & peien Sladide S phae JE
LossS Lsu,&ﬂﬁ Lo 31 oslial (V) 3405 54>
oS Slagge sk 50 IS 51 ealizl (V) (5
Jole) wliiopes slaesls DTM 51 2315 Olus
9 ey BB ool (SLST slaele slaesls
Seslizal by slaz o dsb 5 (bl laatss
SOl iy b ssS sbeSaTes o be
Flode jlda Lgd oo iledde 392 50 henilyy 55
LT lgp pemmai Jlasl 5 il 50U S (slag 50 Jsb
Slags dsb 5 B0 L S el Bl (IS S
23 L eal Mg il gy s Lo g
S Ol Glaailse dvlms ol da (gl i

A M|j>- 0als c:.ﬁj.';

SIS 55 bt 518 Glods \-¥
pll chtmy s lasbin g s b amlis s
5 s SIS S a3l o) 55t ) S8 a8
b oamslioys 31855 15 Glalun o 85100 Vsl
Lt 5 ol 356855 wuy 5l slagban o s
el 58535 6, S o3l bl 4 6T alolo

SUDTM b 5l 15 55 035 o> 22 b
0T & glisal 5 k) @ heSSE bl
2 s IS eslizal b 315 5 ¢ 5L sladaby
hloe (Sl Colaner Olathe o&aws
S T 51 (Y F GLhe s OV d4d oo
S s 3 e ol slag Sojll
slp BB boge JEs sad jime gladsls

s & 555 ISl ol 5l 1 E 51 JE s
o sl 0oy oLl e 4 gyl LSl 05505
NV pgms ol il A LSl Ll ATPA
e Jue 5 (1) Olaalie 05y e sl Py (X)
(lubt e 3 K Kool 1= AX
ol &als 53 ¢ G1F Sldalie gline laawlas
el O glize gladoly filas s

5 Bl Gladins < Vars 05505 soakione
Slp 2,8 Sose T sy 5 il Al
S S ) Slesle b bzl 5llul
SIS slaesls 5l b4 i ol 5> 3,8 Dy
cdle DM Ogman 503 a5l e
33 B rlibimes losls 555 ¢ ity 53
(oolidimns pblin 5 aardi oSS (slaoly S
s oslizel Jdo (5l o3l 53 (S5b 555 Sl e 9
2 SeBHS s b sladd I Ko le
GBS 5 MLl s e gl bkl s
L o3litul Ol g

Sl a5 slaesls I ag sslial ol

=

Dy d Al e 4 (97) SI 8

gobs :gégéid +gt0p +gres_crust +gfa (O)
(HEn5 Ser HIE QT sl s

DS by Qg aay 8le L 51S g
S M85 oy S el 5,5 BLoI4NOY 45 e g am s b
Ol 5 alonn bl ST gl g eeas S Q"
$lad 3 edile b HIE (Slubssly daailse ol
Ol ds 835dme 5 5 pdy 0 D)o S il (pudia
ssdigr S S (I 0T w5 w5 I
Uy S& 4 2515 5ladsls cams )3

Shes Sl Slaje op S Sy 3l ealized b (Salua



X1 Sl 283550 ooy i gy S Gttt (6 3luduto

OWVY) 3t ssde dOTVY) v g Sliimes
OYVE) 53T, (OWVY) adae ((VFVY) Ju g8
5 550 0850) uly 5 e (OFAY) o3l s,s
Ol COFAY) Ol ol a3 bl (V43A) iy
oo 5 (Yo F) GLslT (Yo ¥) Sl 5 (S50

L5755 b e i (Y2 F)

~ .

OFAY ¢ 1) (ol s L5k VY J&o st
Vo dsde 4 dgde cpl Sl glages gl s el
) g S0 (e lh e SU L 2 e 3 s ] e
Al Lasie ¥ SE b wliowe) sbaid
(ST slaelr I

3990 CJLGW‘ 6L.Aj

. & 5w - . . B ./
ng.w)‘ odd lls da\.&u 9 u..ul.uwwj CSLAU’“J‘;

(GIEM®) o S 5 lisie; 28 slas e 8 S

OAAT ) @l s oo do 5o 5 awsze I luie N g

s S .

(%t 53) (glem®) &
a/A Y4 (03bomw Kiw) Kivvanslo
Yo/A YA Kewtanls
/4 YV O gl S Kiwasls
VoA /vy 8 gl 1y Sistslo
Ve YV 2k Sal K
YA YV s S Sal K
\est YIA¥ Mo Sal Ko
Yo/ VA p5 o Sl K
V4/A YV (U5 4l S) Sl Sl
VY \7at! (5635 4wl S) S6 45 Sl




e cTUMd‘AU})&L\éﬁ}w}&}}ﬂzu Y.

PS5 oS sk eslizad eyl a3, Je A YK

ri
-~ \'4
™= (360- 1) v

R | LSJLS D e p C}ﬁ d}.lo 7\. cQT BE] ny
Sl wd go p e Jsep e
13 sm s ge Jsb 5 6 se sl

_ 45200
n+1

A

(km) \)

ol A2 gl o (5 5 b eSS
dsb Olg e - ladse,p I eslazal L
ey 55 Ol Lol Od lagslwin o Slaz 50
Sz b aer Jols WIS (5l 35 aralons |
Slag s dsb do b 5685 Gl 5 7, Gos 5
NAAS$5 5 7y pshe a8 SLS )3 o A
Ol Lo 0 (53830 Gos ool (] 53 Aiteen Llas 8
Ol A S s 5 5 N=151 Jslas 26 LS FY/0
Oldoe a5 o VO adpo 5 arys U ily 55 Ole
b i poir 55 51 Jool O (55 UL 5
) (93> Lo L Olygs b 53 (e sl o
IE o 2 15 (0T &gy 53 A3 85 oy 115

SIS s S (S o Ja0ss JE

5 0L sl bl ray ol ks 4 S L s

@ 8 I3 eslial sy obge L (YeoF) O, Kea

Ol o, sy Jbe stasolis £ SE ol

= s soli ¥V SE 5 ¢ (SRTM glaesls ol )
el JIF 5 S ol

Lo Ol (howily 855 Jobo ¥-F
Al sl ge dob el 5> (euily 55 Slex sladuta
oS 5> Ligh o oslitul ) 18 Olhe Low g g
Lo 5 b Gz dsb Db 5 iledie Gl
oS om o3l KaTon lawy 31 15 (slags ;S o510
4 KeaTon Loy 43,0 5 4255 3 Gob o (528 Ay

z, =——o #)

C\x& r ‘LA&J\’:..ALSJ d.a.& j’.'f‘u\> Zn (?) fda;b BE)

23S0z w e dsb b Gee daily 4 015 0 (V44Y)



' Ol 163538 (o i 3. S Sl (5 jladiko

45°E

50°E

CQIEM® ) Ol )y ks aibns 1S 5 IS V JSCE

S 4 Vsl o ol J= T e S
2 S Sk edd Sl Sl oS
T T S WIS PN g
(F) 5 (") «(Y) Vsl pulaly das o Cosas |
5 S bl G5 b S
g5 3 pls ) LS Slase L b e
S5 Sy 3 Jeol diws .3 )ls (IN 5 arctan
03 sl Glasslrin g m el Sl QIS 8
b ¢ G I cwl See Ssline Glas!

A5 azils odalin

30° N_"

25°N

$h50 9 A5 55 o okibe b J&s 55T -
L by =0 sk Slasolia g S1 a1 ) day
elert 31 dedln 85 Ol 535 slacSiaTon
Colunpar oows 3 s LSS L SIS s s
ST Gl mma Jlesl 5 sl
L okl Bl s uneSs ;;’bf slglrn o
boos dals w5 obsS Glazse sk ol
5 AN ladse p ool 2 G sl ol o S
S ol 4 by e ot SYslas oKas K (F)

gy > b JEs s me ain L oasl (6

45°E 50

- B g Ol & s NZLST Uslas iy 90 Jsb slagssloin o Sl ot A JSS



AN Y UL«.&A‘AO}J)«W}&)’&H% vy

50

-100

-150

-200

-250

-300

50 E

JE e e okl L 201 S A S

SIS Ols o OV (Cols b Gl (] )
L}.‘b 9 u‘.’..}‘d ol LSJL.»JA.A L?"Jf 9 odd o lie

A 4::»57 Jﬂj PARYPSN
U (Ap)
N Agi—zzf,—k(Aﬂ)} @A)
:Z{ ik
':1+apZZ(Ap)2—>min

a S 4 J& fs plb £ Q) s 5o
ey S Seiag AG Sl o s
5 gem® ey J&s oy Ap cmGal
B P LT
FY/O Cabed 4 4V e 5o sl gladsly o
OLSen 5 0L s 4 S L5 )5 1782° 1, e kS
AYoo¥
w3 s 58,5 a olul s Q) daly o
Lo S 025300 S8 S JEs Dl 05
soe) (L-CUrve) "L- ot gy Guiss opl y3 @
Sl A =D D F 1 (Ap) 4Ap Sl i sdiasolis
ik
S sl Ol Ll o (o Sglane sl

35 aloa ) T b 015 or SR 50 placr]

Il (G ol Olwlbe il Jes o
G ookd a5 L s oSo S Luil Jbe oS b
oin 38 s b Ol L T 08 J&s
baY an o cuy ol b bl 65,08 53 Dl
O3 Wb o p 5 clal Y (8l sl 4 5 7 Ges
22 45 A8 eSSl aan (L3 5y D)o 5250 Gas
5 e Cambgn 5 03100 (Slyls Slalie abi o sl bl
Slape S 35T bdd (5 el S
Slalie SYslee LS55 L (aeSToh JEKa) &Y pgom
Sl I g S 85 (S0 orkd (eSS b o
oo p L3 o iy lag e Jsb oy Oy g
s giledis @ 5L Sy s 5 Lleds atils (V)
VIS s S e sl Dl b IS JBS
G5ledie 53 0dd eslinl 231 8 (g louia o s as0LE
el i ) 53 S Sl ks
Ogyly dos iyl F-F
5 S i S Soson GIE Dals s
Aulp opl (V480 ()l 5) 558 0 s GolwaeS

Ll ol o 55 55 3,51 5 b g5luslbl s esdle



"y O‘J{\ 18358 (w2 N gy uﬂfz g_;-\avf‘u gsjbd-M

oLzl Slalie (ol 1 e Y slas sl el SIS
CLeS o 4 ar g L SV e sl 5 V\YVA L,
Ol b s YN Ll bl gleids Yo
5 s (Olathe sle djea odalin p Coxdye
ol ame Slazbes oliws Sl L 1y LaeS ok 65100
aS x JEs Tl e g'-lj.‘?gs"
oed sl ady 4 egd suasoli Ve S
oSl G ey o ool bl
o2 OT 53l sl Lo ot 55 sl » IS
313 13 sl o mies Al s 4t (gLl
Gyl 3 e ol S Sl VY K
QM@QYM)JJ}@JMGUQ
Sl V5 WY b S s 0L
O 1y Ot sl ok 4 S i )3 &Y aw 6l J&s

.AAJU’.A

Jol- e mls g osls a5ld 8
o 4 sl ol 3 3l eslinal 3,50 1S (slaesls
S PN ol pen ot 18 b PA s (V) 2l 5
e 1S a7 (V) BGI SIS el L
ANCC) ;525" (5)ls pats Olajlo 51 LSl L ol o
Jde Ol L DTM o3l Wlo,le (63555 Sledbl sl
L 530" b SSE L Ol o)) ey
(Yorr O¥s,D) Ol ) sl 555 SRTM (glaesls
Olpl owlidopn (sbbaii s EGMOB fuuily 55 Jube

.1/2,500,000 51/100,000 .lis ;s
ot SIS od et glaesls mals Sl s L
L3y 4) el 55 dde 5 215 05 el Sd>
4 Ol o0 63355 (S5 (U5 Gl idn )3 0ds 73
S sl S8 1) Yol o 5 ISl oSS

LSl (S5 s e byl ot bl

oluton norm || x [,

1077 107
residualnorm | A~ b,

Sl el s gl L ote N e K2

60
40
o 20
2
- o
2
k=3
= 20
s
S
Z a0
2
5]
3
= -60
S
=2
2
£ -—sof
-100
—-120 . ’
o 500 1000

1500 2000 2500

Y de s S QMcugdju)lJﬁLijlﬂybéK%leﬁ RRNC



AFAN CY a)lad (FA 095 (Lad g pun ) S sud Ao \Y¥

30°N

50 E 55'E 60 E

a3 Y Gy grlem’ g el 3L IS e A S

s aY sl grlem? ol eile JL JIKr Jae N E JSS



Yo Ol plisay s IR A g Jlf;: 6-\’;4\“ G}UJM

b A5 et (G g (S50 e s IYAY (g a0
5 S ) (B Olalie 1 eslal
Sl 6,583 WLOLL c(sloyl sale (g |
Ol oKty b
Olesle Sllazt ol pl @Sp 8l APVY (b g sle

Oljle Ohlasl lpl wlkdomes OFVY (Ju 8
DS el g
Oljle Shlasl o w515 omlibaie ¥V ads

2558 (il

Ardalan, A. A., 2000, High-resolution regional
computation in the World Geodetic Datum
2000 based upon collection of linearized
observational of the type GPS, gravity
potential and gravity intensity. phD Thesis,
Department of Geodesy and Geolnformatics,
Stuttgart University, Stuttgart.

Ardalan, A. A., and Safari, A., 2004, Terrain
correction on the multi-cylindrical equal area
map projection of the surface of the reference
dlipsoid, Journal of Geodesy, 78, 114-123.

Banerjee, B., Gupta, S. P. D., 1977, Gravitationa
atraction of a rectangular parallelepiped,
Geophysics, 42, 1053-1055.

Bowin, C., 1983, Depth of principal mass
anomalies contributing to the earth's geoidal
undulations and gravity anomalies, Marine
Geodesy, 7, 61-100.

Chai, Y., Hinze, W. J., 1988, Gravity inversion of
an interface above which the density contrast
varies exponentialy with depth, Geophysics,
53, 837-845.

Featherstone, W. E., 1997, On the use of the
geoid in Geophysics: a case study over the
North-West shelf of Australia, Exploration
Geophysics, 28(1), 52-57.

James, G. A., Wynd, J. G., 1965, Stratigraphic
nomenclature of Iranina oil consortium
agreement area, AAPG bull., 49, 2162-2245.

Javan Doloei, Gh., and Robert, R., 2003, Crust
and uppermost mantle structure of Tehran
region from analysis of teleseismic P-
Waveform receiver functions,
Techtonophysics, 364, 115-133.

Kaban, M. K., Schwintzer, P., and Reigber, Ch,,
2004, A new isostatic model of the lithosphere
and gravity field, Journal of Geodesy, 78, 368-
385.

S ans $
Soslizul b atw gy J&s un sl By dlie opl o
gl 5 (K5 5 omlbone) 185085 slaesls
4 Ulge Sy ol Gl 5l s asse 0SUS
S Gl b SSE s 0T (5,5 B
03t gy g S50 8390 Slame Ol L Q}flj;
e ol opl 3 S o)Ll 0T Sl 5 J&s s
S i) slie o)l 655 &S 2l e 508
(e s s Gibs ghle a8 des
jdlfu?\)l@"')r:;fylér:&\bjﬁb)}acébwj
35 02 S5 S 4 e LF (s p 3asm Olajea b
Siludde 4 i (3,50 (o p e Ol Gy
oy Lthﬁi)J@USMQYM):é@g-Q\JfU
S 4L 0ka Jol LY 5 .ol ok o313 LIS VF 5 1Y
A5 e S Sl i o osls DL VY S o
o 5 p33 Y 53 el &85 ey 5l a5 4l
b abMe VF 5T Gl S s S 68 0les
L oS Sl il gen dolus g atals 55 1 Sl i ldie
olser ol &5l ) wlibipe (slaal
0303 S 3 ol i oYU laaY J&s s

ssbip oS Y JEo Sk

gl

siS solspasd Ol 01l cwlii pw bl
AYAY

oy i) Ol (uliloipmes OYVE ()3T 55
358 eold e Ol sl Dl Ll

o8ty Dyl Ol ) e YAY i (g

O

S el DL Ol el a5 YA o3l 2 953

s ol LA (s gl a3 AFVY (ol



\V%\‘Ya)ud‘/\o)jbd.\éﬁj&g\j&}}ﬂzu \Ys

Kaviani, A., 2004, Continental collision belt of
Zagros: lithospheric structure by anaysis of
seismological data, L Universite Joseph
Fourier- Grenoble.

Kuhn, M., 2003, Geoid determination with
density hypotheses from isostatic models and
geological information, Journal of Geodesy
77, 50-65.

Kuhn, M., 2005, Forward gravity field modeling
using global databases, Curtin Synthetic Earth
Gravity Model (Curtin SEGM).

Kuhn, M., and Feadenstone, W. E., 2003, Curtin
synthetic earth gravity model (SEGM)
(Vesionl). model description, Western
Audtrdlian Center for geodesy, Curtin
University of Technology.

Kuhn, M., and Featherstone, W. E., 2002, On the
congtruction of the synthetic earth gravity
model. Western Australian  Center  for
geodesy, Curtin University of Technology.

Mangino, S., and Priestley, K., 1998, The crustal
structure of the southern Caspian region,
Geophys. J.Int., 133, 630-648.

Molinaro, M., 2004, Geometry and kinematics of
the SE Zagros Mountains (lran): structural
geology and geophysical modeling in a young
collisional fold-thrust belt, Universiy of Paris.

Plouff, D., 1976, Gravity and magnetic fields of
polygonal prisms and application to magnetic
terrain corrections, Geophysics, 41, 727-741.

Stocklin, J., 1971, Stratigraphic lexicon of Iran,
Part I: central, north and east Iran, Geological
Survey of Iran, 18, 338.

Zidarov, D., 1990, Inverse gravimetric problem in
geoprospecting and geodesy, Elsevier Science
Publ. Co.



