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Abstract 

   A powerful and independent test for the validity of a structural interpretation is the restoration of the structure to the 
shape it had before deformation. Such construction is a key in understanding of regional tectonics and plays a vital role in 
exploration industry. Exploration for oil and gas, in particular, requires the best possible control on underground structures to 
locate exploration and production wells. A map or cross section can usually be restored by methods based on more than one 
kinematic model, however, different methods will produce somewhat different restored geometries. It follows that any given 
restoration methods does not necessarily represent the exact pre-deformational geometry. The internal consistency of the 
restoration by any relevant technique validates the interpretation. The optimum method can be investigated through qualitative 
and quantitative testing techniques. The main aim is to select an optimum method for length and area balancing of the two 
oilfields in the east of Khuzestan. In this study, three line-length, vertical simple shear, and flexural slip methods are compared 
quantitatively with 3D seismic data of the two oilfields in the Eastern Khuzestan, and finally the flexural slip method is 
recommended as the optimum method. 
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�ƾūƹźų��ŶƴŤƀƷ�ƭƺƬƘƯ�ƹ�ƆŴƄƯ�šŚƈŤŴƯ�Śŝ�ƾƏŚƤƳ�šŹƺƇ�ƶŝ�ƶƧ�źǀƀƠţ
ŢƟźĭ���ƹ�ƆŴƄƯ�šŚƈŤŴƯ�ƽřŹřŵ�ƵŶƴŝŚţŻŚŝ�ƽƹŹ�ƶƐƤƳ�źƷ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ

ƾƯ�ƾƯƺƬƘƯ��ŶƃŚŝ�ƶŝ�ƾƬǀƬŰţ� ƶſŶƴƷ�ƎŝřƹŹ�Żř� ƵŵŚƠŤſř� Śŝ� ƶƐƤƳƹŵ�źƷ� ƶƬƇŚƟ�
ƾƯ�Ţſŵ�Ŷƿō���
�������� ���� �������������

������������������������������������������������������������������������������������������������������������������������������������
�źƔƳ�ŵŹƺƯ�ƶƿǇ�ƩƺƏ 



n

i
iZ

1

��

ƾƯ�Ɩưū�ƮƷ� Śŝ� ƵŶƴŝŚţŻŚŝ�Ʀƿ�ƽƹŹ�ƍŚƤƳ�ƪƇřƺƟ� ƶưƷ�žĜſ�������ƹ� ŵƺƃ
ƾƯ� Ţſŵ� ƶŝ� ƶƿǇ� Ʊō� ƩƺƏ�Ŷƿō� ��šŚƗǈƏř� ƶƧ� Ţƃřŵ� ƶūƺţ� ŶƿŚŝ� ŚŬƴƿř� Źŵ
ŵƺƃ�ƝŸů�ŶƿŚŝ�ŢſŹŵŚƳ� ��Ʀƿ�ƝźƏ�ƹŵ�Źŵ�ƶƧ�ƶƐƤƳ�ƹŵ�ƶƬƇŚƟ��ƩŚŨƯ�ƽřźŝ

ŵƺƃ�ƑŚŰƫ�ƶƿǇ�ƩƺƏ�ƶŞſŚŰƯ�Źŵ�ŶƿŚŞƳ�ŶƳŹřŵ�Źřźƣ�ƪƀĭ��ƿřżƟř�ŦƗŚŝ� řźƿŻ�Ƃ
ƶƿǇ�ƩƺƏ�śŷŚƧ�ƾƯ� ŚƷ�ŵŵźĭ� �ƶƿǇ�ƩƺƏ�ƶŞſŚŰƯ�Żř�žě��ƶǀƫƹř�ŢƫŚů�ƶŝ� ƹ� ŚƷ

ƶƿǇ��ƶƳƺưƳ�ƖƐƤƯ�ƱŶƳřŵźĭŻŚŝ�ƾƯ�ƵŶƳřŵźĭŻŚŝ�ƾƤƟř�ŢƫŚů�ƶŝ�ŚƷ��ƾŤſŹŵ��Śţ�ŶƳƺƃ
ŵƺƃ�ƩźŤƴƧ�ƵŶƃ�ƭŚŬƳř�źǀƀƠţ���

��
ç�çƾƄưų�ƁżƜƫ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ����

��������Źŵ�ƶºĩ�Ţºſř�ƾƫŶºƯ�ƾſŚſř�źŝ��ƾƄưų�ƁżƜƫ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Ʊō
ƿǇ�ƩƺƏƶ�ƃźĭŵ�ƾƏ�Źŵ�ŚƷĪǀǀƜţ�ƾƬƾưƳ�ƽź��Ŷºƴĩ��Chamberlain,1910; 

Dahlstrom1969;Woodward et al.,1985����ƉźººƟ�ƁƹŹ�Ʋººƿř�Źŵ�
ƾƯ�����������������Ţºſř�Ƶŵřŵ�űŹ�ƶºƿǇ�ƽŻřƺºƯ�Ɓźºŝ�ƶƬǀſƹ�ƶŝ�ƾƳƹŹŵ�ƾƬĪƃźĭŵ�ƶĩ�ŵƺƃ��

�����ƶƿǇ�ƽřźŞŤſ��ŮƐſ�ƱŶƳŚƯ�ŢŝŚŧ�ƽřźŝ������ƺºų�ƶºŝ�ƾƬĪºƃźĭŵ�ƾºƏ�Źŵ�ŶºƿŚŝ�ŚƷ�ƾŝ
ŶƳŚưŝ�ŢŝŚŧ�����ƶºƿǇ�ŢºŝŚŧ�ƽřźŞŤºſ�ƹ�ƩƺƏ�ƩŶƯ��Ʊō�ƶŝ�ƹŹ�Ʋƿř�Żř��Constant 

Bed Length and Bed Thickness Model�ƾƯ�ƶŤƠĭ��ŵƺƃ����ƶºǀƸţ�ƽřźŝ
�����ƵŻřŶƳř�ƪƯŚƃ�ƱŶƳřŵźĭŻŚŝ��ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƖƐƤƯ����ƶƿǇ�ƩƺƏ�ƽźǀĭ�����ƝŚƇ�ƹ�ŚƷ

���ŚƸƫƺƏ�Ʊŵźĩ������ŶƳŚưŝ�ŢŝŚŧ�řźŞŤſ�ƶĩ�ƾƫŚů�Źŵ��ƾƯ��ŶƃŚŝ����ƶưƷ�ƩƺƏ�źĭř�ƶƿǇ����ŚƷ
���������ŶƃŚŝ�ŢƄĭŻŚŝ�ƪŝŚƣ�ƹ�ŪǀŰƇ�ŶƿŚŝ�ƾƋźƗ�ƖƐƤƯ��ŶƃŚŝ�ƱŚƀĪƿ����ƱŶºƳřŵźĭŻŚŝ

�������������ƶºƿǇ�ƶºĩ�Ţºſř�ŜºſŚƴƯ�ƾƘƣřƺºƯ�ƽřźŝ��ƁƹŹ�Ʋƿř�ƶŝ������ƵŵŹƺºų�Ʋǀºģ�ŚºƷ���ƹ�ŶºƳř
���������ƶĩ�ƾƬĪƃźĭŵ�Ǝƿřźƃ�ƽřźŝ�ƾƴƘƿ��Ţſř�Ĩģƺĩ�ƽŹŚŤųŚſ�ƽřźŞŤſ�šřźǀǀƜţ

������ŵŹřŵ�ŵƺūƹ�ƾƃŹŚƄƟ�ƽŚƷŹŚŤųŚſ�Żř�ƽŹŚǀƀŝ�Źŵ�����ƶºŝ�ŢŞƀƳ�ƶĩ�ƾƏƺƐų�ƩƺƏ
Ǉ�������������������ƾƬĪºƃźĭŵ�źºŧř�Źŵ�ƪƀºĭ�ƹ�ƽŶºƴŝ�ƶºƿǇ�Ʋǀŝ�ƶƿƹřŻ�ƹ�ŶƴŤƀƷ�ƪƿŚƯ�ƽŶƴŝ�ƶƿ

�ƾƯ�źǀǀƜţ������ƹ�Ŷºƴĩ�����������������ƖºƐƤƯ�Śºŝ�ƶƀºƿŚƤƯ�Źŵ�ƵŶºƃ�ƪĪºƃźĭŵ�ŢºƫŚů�Źŵ�ƶºŬǀŤƳ�Źŵ
����Ţſř�šƹŚƠŤƯ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƾƋźƗ����ƾƯ�ƁƹŹ�Ʋƿř����ƶƳƺĭ�ƶŝ�ŶƳřƺţ���źºǀǀƜţ�ƽř

ŞŤſ�šřźººǀǀƜţ�ƶººĩ�ŶººŝŚƿººººººººƶººƿǇ�ƶººǀƫƹř�ƾŤųŚƴººƃ�ƶººƴǀģ�ƽřź�ŵƺººƃ�ƒººƠů�ŚººƷ�

�Brewer & Groshong, 1993�����
�śŚŴŤƳř� ƥźŰŤƯ� ƹ� ŢŝŚŧ� ƍƺƐų� �ŹŚŤųŚſ� Ʀƿ� ƱŶƳřŵźĭŻŚŝ� ƽřźŝ

2
12

2
12 )()( yyxxZ 
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ƾƯ�ƵŻřŶƳř� ŚƸƳō� Ʋǀŝ� ƶƿǇ� ƩƺƏ� ƹ� ŶƳƺƃ�ƾƯ� ƽźǀĭ�ŵƺƃ� �ƵŻřŶƳř��ƲƨưƯ� ƽźǀĭ
�ƹ� ƶƿǇ�Ʀƿ� ŻźƯ� ŵřŶŤƯř� Źŵ�ŲƳ�Ʀƿ�ƱŵřŵŹřźƣ� Śŝ� ƹ�ƾŤſŵ�šŹƺƇ�ƶŝ�Ţſř

ƵŻřŶƳř�ƹ�ƱŵźƧŻŚŝ�žĜſ�ŵƺƃ�ƭŚŬƳř�Ʊō�ƩƺƏ�ƲŤƟźĭ��Ƨ�Ǝų�Ʀƿ�ƲǀƴĤưƷ�Ƃ
ƾƯ�ƝŚƇ�ŸƛŚƧ�ƶƨţ�Ʀƿ�Śƿ�ƹ��ƹ�řŶŤŝř�ƹ�ŵźǀĭ�Źřźƣ�ƶƘƐƣ�źƷ�ŵřŶŤƯř�Źŵ�ŶƳřƺţ

ƶƘƐƣ�Ʋƿř�ƩƺƏ��ŢƿŚƸƳ�Źŵ�ƹ�ŵƺƃ�ƵŵŻ�ŢƯǈƗ�Ʊō�ƽƹŹ�ƶƘƐƣ�Ʊō�ƽŚƸŤƳř��ŚƷ
ƵŻřŶƳř�ŵƺƃ�ƽźǀĭ��ƶƿǇ�ƩƺƏ�ƲǀƴĤưƷ�ƵŻřŶƳř�ŚƷ�ƾƯ�ƽźǀĭ���Ʊō�ŽŚſřźŝ�ƹ�ŶƳƺƃ
ƶƿǇ�ƾƯ�ƮſŹ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƖƐƤƯ�ƽƹŹ�ŚƷ�ŶƳƺƃ��řźŞŤſ�ŚƷ�ƾƋźƗ�ƖƐƤƯ�Źŵ�

Ţſř�ƱŚƀƨƿ�ƮƷ�Śŝ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƹ�ƵŶƃ�ƪƨƃźĭŵ���ƖƐƤƯ�ƽƹŹ�żǀƳ�ŚƸƬƀĭ
ƶƿǇ�ƱŶƳřŵźĭŻŚŝ�ƶƧ�ƾŤǀƘƣƺƯ�Źŵ�ƹ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƾƯ�ƲǀǀƘţ�řŹ�Ʊō�ŚƷ���ŶƴƧ

ƾƯ�ƆŴƄƯ�ŶƳƺƃ� �ƶƬŘƀƯ� żǀƳ� ƁƹŹ� Ʋƿř� Źŵ�ƵŻřŶƳř� Źŵ� ƶƧ� ƽř��ƩƺƏ� ƽźǀĭ
ƶƿǇ��ŵźƧ�Ţƣŵ�Ʊō�ƶŝ�ŶƿŚŝ� ŚƷ�Źŵ�ŚƸƳō�ŢƫŚųŵ�ƭŶƗ�ƹ�ŚƸƬƀĭ�ƩƺƏ�ƶŝ�ƶūƺţ�

ƵŻřŶƳř�ƶƿǇ�ƩƺƏ�ƽźǀĭ�ŢſŚƷ������
 

ç�èƵŵŚſ�Ɓźŝ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ����
ƶŰƠƇ�ƵŵŚſ�Ɓźŝ�ƭƺƸƠƯ�ŽŚſřźŝ�ƾƯ��ƽř��Ĩƿ�ƶĩ�ŵźĩ�ƉźƟ�ƱŚƴģ�Ʊřƺţ

ƶŰƠƇ�ƶƘƐƣ�ƽŵƹŶŰƯŚƳ�ŵřŶƘţ�Żř�ƾƋźƗ�ƖƐƤƯ�ƾƯ�ƶĩ�ƵŶƃ�ƪǀĪƄţ�ƽř��ŶƴƳřƺţ
�ŶƳżƜƬŝ�ƮƷ�ƽƹŹ�ƶƳřŵřŻō�Groshong, 1999�� ��ƶƿƹřŻ�Ʀƿ� Śŝ�Ɓźŝ�ŢƸū

�ƩƺƏ� Źŵ� ƶƿƹřŻ� Ʋƿř� ƶƧ� ŵƺƃ� ƾƯ�ƆŴƄƯ�ƾƬƨƃźĭŵ� ƶƤƐƴƯ� ƶŝ�ŢŞƀƳ�
ƾưƳ�ƽźǀǀƜţ�ƾƬƨƃźĭŵ�ŶƴƧ���ƶƤƐƴƯ�ƶŝ�ŢŞƀƳ�Ɓźŝ�ƶŰƠƇ�ƶƧ�ƾƇŚų�ŢƫŚů

�ƶƿƹřŻ�ƾƬƨƃźĭŵîåƾƯ�ƶūŹŵ��ŵŹřŵ�ƭŚƳ�ƮŗŚƣ�ƵŵŚſ�Ɓźŝ��ŵŻŚſ���ǇƺưƘƯ�řźƿŻ
Ţſř�ƾƤƟř�ƾƬƨƃźĭŵ�ƶƤƐƴƯ��Źŵ�ƶƧ�Ţſř�ƵŵŚſ�Ɓźŝ�ƾƗƺƳ�ƪƿŚƯ�ƵŵŚſ�Ɓźŝ�

�Żř�źǀƛ�ƽżǀģ�ƾƬƨƃźĭŵ�ƶƤƐƴƯ�ƹ�Ɓźŝ�ŢƸū�Ʋǀŝ�ƶƿƹřŻ�ƱōîåŢſř�ƶūŹŵ���
ƾƯ�źƔƳ�Źŵ�ƮŗŚƣ�ŮƐſ�ƶŝ�ŢŞƀƳ�řŹ�ƶƿƹřŻ�Ʋƿř�ƱŚƤƤŰƯ�Żř�ƾƌƘŝ�ŶƳźǀĭ���ƁƹŹ

�ƵĦƿƹ� ƶŝ� ƹ� ƾƄƄƧ� ƽŚƷŹŚŤųŚſ� ƱŶƳřŵźĭŻŚŝ� Źŵ� ƵŵŚſ� Ɓźŝ� ƱŶƳřŵźĭŻŚŝ
ŝŹŚƧ�Ʋŝřźĭ�ƶưǀƳ�ƾƄƄƧ�ƽŚƷŹŚŤųŚſƵŵźŤƀĭ�ŵź�ŶƳŹřŵ�ƽř����

�ƮŗŚƣ�ƾƿŚū�ƶŝ�Śū�ŹřŶƤƯ�Ʀƿ�ƪƯŚƃ�ƮŗŚƣ�ƵŵŚſ�Ɓźŝ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ
ƶŰƠƇ�šŚƘƐƣ� Źŵ�ƾŗżū� ŹŚǀƀŝ��ŮƐſ�Ʀƿ� ƱŶƳřŵźĭŻŚŝ� ƭŚĮƴƷ� Źŵ� ƮŗŚƣ� ƽř
ƾƯ�ƾƤƟř�ŽŚſř�ŮƐſ�ƶŝ�ƖūźƯ�ŶƃŚŝ��Verrall, 1982�� ��Ʋƿř�ŽŚſř�ƹ�ƶƿŚě

Źŵ�ƶƧ�Ţſř�ƵŶƃ�ŹřƺŤſř�ŚƸƷŚģ�ƾĮŤƀŞưƷ�ƲƟ�ƽŚƴŞƯ�źŝ�ƁƹŹ�źŝ�ŚƸƷŚģ�Ʊō�
ƾƯ� Źřźƣ�ƮƷ� ŹŚƴƧ� Źŵ� �ŚƸƳō�ŢǀƘƣƺƯ�ŽŚſř�ƶƿǇ� Śŝ�ƾĭŵŚſ� ƶŝ� ƹ�ŶƳźǀĭ��ƽŚƷ

ƾƯ�Ƶŵřŵ�ƾĮŤƀŞưƷ�ƮƷ�Śŝ��ƵŶƃ�ƆŴƄƯ�ƽŚſŚƴƃ�ŶƳƺƃ���ƾĮŤƀŞưƷ��ƽŻřźŤưƷ
ƶƿǇ� Ʋǀŝ�ŢůřŹ� ƾƬǀų� řŹ� ŹƹŚŬƯ� ƽŚſŚƴƃ� ƽŚƷ�ƾƯ� źţ�ŶƴƧ��Żř� ƽŹŚǀƀŝ�

ƶƯŚƳźŝ�ƶƳŚƿřŹ�ƽŚƷ�Ɵ�ƲǀƯŻ� Śƿ�ƾſŚƴƃ�ƲǀƯŻ�źǀƀƠţ�ƽřźŝ� ƶƧ�ƽř�ƾůřźƏ�ƾƨƿżǀ
ƵŶƃ�ƾƯ�ŹŚĩ�ƶŝ�řŹ�ƁƹŹ�Ʋƿř�ƾƗƺƳ�ƶŝ��ŶƳř�ŶƳźŝ���

Ţſř� ƮŗŚƣ� ƵŵŚſ�Ɓźŝ� ŶƴƳŚƯ� ƶŝ� �ƪƿŚƯ� ƵŵŚſ�Ɓźŝ� ƱŶƳřŵźĭŻŚŝ�� ��Ʋƿř� Śŝ
ƵŻřŶƳř�ƽŚƸƐų�ƶĩ�šƹŚƠţ��ƹ�ŶƴŤƀǀƳ�ƖūźƯ�ŽŚſř�Ǝų�źŝ�ŵƺưƗ�źĮƿŵ��ƽźǀĭ

ƶƿƹřŻ��Żř�źǀƛ�ƽřîåŶƳŹřŵ�ƶūŹŵ����ƪĪƃźĭŵ�ƖƐƤƯ�ƽƹŹ�źŝ�ƶĩ�ƪƿŚƯ�ƽŚƸƫƺƏ
ƵŻřŶƳř� ƵŶƃ�ƾƯ� ƽźǀĭ��ƶǀƫƹř� ŢƫŚů� ƶŝ� �Ɓźŝ� ŢƸū� Źŵ� ƩŚƤŤƳř� Śŝ� �ŶƳƺƃ

ƾƯ� ƵŶƳřŵźĭŻŚŝ�ŶƳƺƃ� �ƵŻřŶƳř�Ǝų�ƹŵ�źƷ�Ʋǀŝ� ƶƬƇŚƟ� �ƩŚů�Ʋƿř�Źŵ��Źŵ�ƽźǀĭ
ƶǀůŚƳ�Ǝų�ŢƸū��ƽř�s��Ɓźŝ�ƶƿƹřŻ�ƹ����ŢƫŚů�ƶŝ�ƪĪƃźĭŵ�ŢƫŚů�Żř��

Śƣ�ƵŵŚſ�Ɓźŝ�ƹ�ƪƿŚƯ�ƵŵŚſ�Ɓźŝ�ƁƹŹ�ƹŵ�źƷ�Źŵ�ƹ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ŢŝŚŧ��Ʈŗ
ƾƯ�ŶƳŚƯ���ŚƐų�ƹ�ƱƺƯŻō�ƁƹŹ�ƶŝ�ǇƺưƘƯ�ƱŶƳřŵźĭŻŚŝ�ƽřźŝ�Ɓźŝ�ƶƿƹřŻ�ƲƿźŤƸŝ

ƾƯ�śŚŴŤƳř��ŵƺƃ�Rowan & Kligfield, 1989����
��

è��ŜſŚƴƯ� ƁƹŹ� śŚŴŤƳř� �Ƶŵřŵ� ƶƳŻřƺƯ� ƽřźŝ��ƵŻźƫ� ƽŚƷ��ƶſ� ƽŹŚĮƳ������������
      ƱŚŤſŻƺų�ŹƹŚų�Źŵ�Ɩƣřƹ�ƾŤƠƳ�žƿŶƣŚţ�ƹŵ�ƽŶƘŝ��

� ƲƿřŚƸƀƿŶƣŚţ� ŚƸƀƿŶƣŚţƿƾ� ƽŻřƺŤƯ� ƹ� ƱŹŚƤŤƯŚƳ� ŚŞƿźƤţ�ŶƴŤƀƷ�ŢƸū� ƹ�
ƩŚưƃ� ŚƸƳō� ƵŶưƗ�ƽźŤųŚŝ���śƺƴū�ƽŹƹŚų� Ţſř��� ƪĪƃÎ����śŚŴŤƳř� ƽřźŝ

�ƶƳƺưƳ� ƖƐƤƯ�Ʀƿ� ƾƋźƗ� ƖƏŚƤƯ� ƱŶƳřŵźĭŻŚŝ� ƶǀƫƹř� ŢƫŚů� ƶŝ� ŜſŚƴƯ�ƁƹŹ
Ŷƿŵźĭ�śŚŴŤƳř� ��ƁżƜƫ� ƹ� ƮŗŚƣ�Ɓźŝ� �ƾƫƺƏ� ƱŶƳřŵźĭŻŚŝ� ƽŚƸƃƹŹ� ŚŬƴƿř� Źŵ
�ƶƀƿŚƤƯ�ƾƄưų�źŝ�ƁƹŹ�ƲƿźŤƸŝ��ƵŶƿŵźĭ�Ʋƿř�Źŵ�ƾƋźƗ�ƖƏŚƤƯ�ƱŶƳřŵźĭŻŚŝ�ƽř

ƾƯ� śŚŴŤƳř� ƶƤƐƴƯ�ŵŵźĭ� �� ƪƨƃçƵŻźƫ� ƖƐƤƯ�Ʀƿ��� ƽŹŚĮƳ�ƵŶƃ� Ƶŵřŵ� ġƺƧ
�ƾƤưƗ�depth migrated��ƾƯ�ƱŚƄƳ� řŹ�ƱŚƀƨƿ�ƮŗŚƣ�ƹ�ƾƫƺƏ�ŽŚǀƤƯ�Śŝ�ŶƷŵ��

ƶƳƺưƳ�ƖƐƤƯ�Ʋƿř�Źŵ��žƿŶƣŚţ�ƚǀŤſ�Źŵ�ƩŚƯźƳ�ƪƀĭ�ƹŵ�Źƺƌů�ŹŚƨƃōŢſř���
Śţ�ƚǀŤſ�Źŵ�ǇƺưƘƯ�ƾƄƄƧ�ƽŚƷŹŚŤųŚſ�Ʋƿř�ƽŚƸƄƴţ�ŵƺūƹ�ƪǀƫŵ�ƶŝ� ƹ� ŚƸƀƿŶƣ

ƾƯ�ƵŶƿŵ�ƶǀůŚƳ�Ʋƿř�Źŵ�ƾƄƄƧ�ŶƳƺƃ��ƂǀěƖƐƤƯ�ƱŶƳřŵźĭŻŚŝ�ƶǀƫƹř�ŢƫŚů�ƶŝ�Żř���
�ŢƫŚů�ƶŝ�ƾƬƀĭ�ƽŚƸƧƺƬŝ�Ţſř�ƭŻǇƂǀě�ŶƳƺƃ� ƵŶƳřŵźĭŻŚŝ�ƾƿŚū�ƶŝ� Śū�Żř�

��ƪƨƃè�����ƪƨƃé�ƶƿǇ�ŢůŚƀƯ�ƹ�ƩƺƏ��ƾƯ�ƱŚƄƳ�řŹ�źƔƳ�ŵŹƺƯ�ƽŚƷ��ƶƧ�ŶƷŵ
ƵŵźŝŹŚƧ�ƶŝ�ƽŚƸƃƹŹ�ƩźŤƴƧ�ƥǈƯƾƯ�ƵŶƃ��ŶƃŚŝ�� 

�ƪƨƃê�řŹ�ƢƟř�ƹŵ�źǀƀƠţ�žěƾƫƺƏ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Żř�ƾƐų��ƱŚƄƳ�
ƾƯ�ŶƷŵ� �ƱŚưƷƶƳƺĭ��ƶƧ�ƵŶƿŵƾƯ��ŵƺƃ�ƶƿǇ�ƩƺƏ�ƁƹŹ�Ʋƿř�Źŵ���ƹŵ�źƷ�Źŵ� ŚƷ

ƶƿǇ�ŢůŚƀƯ� ŚƯř� �Ţſř� ƱŚƀƨƿ� ƵŶƃ� ƵŶƳřŵźĭŻŚŝ� ƹ� ƶŤƟŚƿ� ƪƨƃźĭŵ�ŢƫŚů��
ƾƯ� ƱŚƄƳ� ƶǀƫƹř� ŢůŚƀƯ� Śŝ� ƽŵŚƿŻ� ŚŤŞƀƳ� ƝǈŤųř�ŶƷŵ� �řźŝŚƴŝƲƿ��ƁƹŹ�

ƾƫƺƏ� ƱŶƳřŵźĭŻŚŝ��ƶƤƐƴƯ� Ʋƿř� Źŵ� ƖƏŚƤƯ� ƱŶƳřŵźĭŻŚŝ� ƽřźŝ� ƾŞſŚƴƯ� ƁƹŹ�
ŢƀǀƳ���ƪƨƃë�řŹ�ƢƟř�ƹŵ�źǀƀƠţ�žě�ƱŚƄƳ�ƮŗŚƣ�Ɓźŝ�ƁƹŹ�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Żř�
ƾƯ�ŶƷŵ��ƱŚưƷƶƳƺĭ�ƾƯ�ƵŶƷŚƄƯ�ƶƧ��ŵƺƃ�ƶƿǇ�ŢůŚƀƯ�ƁƹŹ�Ʋƿř�Źŵ���źƷ�Źŵ�ŚƷ

ř� ƱŚƀƨƿ� ŚŞƿźƤţ� ƵŶƃ� ƵŶƳřŵźĭŻŚŝ� ƹ� ƶŤƟŚƿ� ƪƨƃźĭŵ�ŢƫŚů� ƹŵ�ƩƺƏ� ŚƯř� �Ţſ
ƶƿǇ�ƾƯ�ƱŚƄƳ�ƶǀƫƹř�ƩƺƏ�Śŝ�řŹ�ƽŵŚƿŻ�ŚŤŞƀƳ�ƝǈŤųř�ŚƷ�ŶƷŵ��ƲƿřźŝŚƴŝ��Ɓźŝ�ƁƹŹ�

ŢƀǀƳ� ƶƤƐƴƯ�Ʋƿř� Źŵ�ƖƏŚƤƯ�ƱŶƳřŵźĭŻŚŝ�ƽřźŝ�ƾŞſŚƴƯ�ƁƹŹ� żǀƳ� ƮŗŚƣ� ��ƁƹŹ
ƾƯ�ƂƿŚƯŻō�ƶƧ�ƽźĮƿŵ�ŵƺƃ�Ţſř�ƾƄưų�ƁżƜƫ�ƁƹŹ����ƪƨƃì�ƹŵ�źǀƀƠţ�

�řŹ�ƢƟřžěƾƯ�ƱŚƄƳ�ƁƹŹ�Ʋƿř�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Żř��ŶƷŵ�ƱŚưƷ���ƵŶƷŚƄƯ�ƶƧ�ŹƺƏ
ƾƯ�ƶƿǇ� ƩƺƏ� ƮƷ� ƁƹŹ� Ʋƿř� Źŵ� ŵƺƃ��ŢƫŚů� ƹŵ� źƷ� Źŵ� ŢůŚƀƯ� ƮƷ� ƹ� ŚƷ

Ţſř�ƱŚƀƨƿ�ƵŶƃ�ƵŶƳřŵźĭŻŚŝ�ƹ�ƶŤƟŚƿ�ƪƨƃźĭŵ��Źŵ��ƩƹŶūæ�ƾƯ�ƵŶƷŚƄƯ��ŵƺƃ
�ƶƧƄưų�ƁżƜƫ�ƁƹŹ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝƾ�ƾƫƺƏ�źƔƳ�Żř�řŹ�ƝǈŤųř�ƲƿźŤưƧ�

ƾƯ�ƱŚƄƳ�ƾŰƐſ�ƹ�řźŝ�ƁƹŹ�Ʋƿř��ŶƷŵƽŚƠŤſř�ŵŹƺƯ�ƶƳŻřƺƯ�Ư�Źřźƣ�Ƶŵƾ�ĭǀŵź��
Żř�źĮƿŵ�ƽƺſ�ƁƹŹ�Ʋƿř� ƶŝ� ƱŶƳřŵźĭŻŚŝ���ƶĩ�Ţſř�ŜſŚƴƯ�ƾƘƣřƺƯ�ƽřźŝ�

ƶƿǇ�ƵŵŹƺų�Ʋǀģ� ŚƷ��šřźǀǀƜţ� ƹ�ŶƳřƽřźŞŤſ� �Ţſř�Ĩģƺĩ�ƾƳŚưŤųŚſ��ƾƴƘƿ
ŵŹřŵ� ŵƺūƹ� ƾƃŹŚƄƟ� ƽŚƷŹŚŤųŚſ� Żř� ƽŹŚǀƀŝ� Źŵ� ƶĩ� ƾƬĪƃźĭŵ� Ǝƿřźƃ��

� Żř� ƶĤƳō�ŽŚſřźŝŢųŚſ� ƲǀƯŻƹŻ� Źŵ� Ǝƿřźƃ� Ʋƿř� �Ţſř� ƭƺƬƘƯ�ŽźĭřŻ��Ʊ
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ŤųŚſƽŹŚ�źƔƳ�ŵŹƺƯ�ƶƤƐƴƯ�ƽřźŝ�ƁƹŹ�Ʋƿř�Żř�ƵŵŚƠŤſř�ƹ�ŵŹřŵ�ŵƺūƹ�ŽźĭřŻ�
ŵƺŝ� ŶƷřƺų�ŜſŚƴƯ� ��Śƿō� ƶƧ�Ţſř�Ʋƿř�ƁƹŹ�Ʋƿř� Źŵ�ŭźƐƯ�Ǝƿřźƃ� Żř�ƾƨƿ

�šřźǀǀƜţřźŞŤſ�źĭř� ƹ� ŵŹřŵ� ŵƺūƹ� ƶƤƐƴƯ�Ʋƿř� Źŵ�ƾƬƨƃźĭŵ�ƪƯřƺƗ�Żř�ƾƃŚƳ�
ŵŹřŵ�ŵƺūƹ�Ţſř�ƱřżǀƯ�ƶģ�Śţ�� �ŝ�ƹ�ƶƤƐƴƯ�ƽŚƸƷŚģ�šŚƗǈƏř�ƶŝ�ƶūƺţ�Śŝ�ƵĦƿƺ

�ƲǀƴĤưƷ�ƹ�ŶƳŹřŵ�Źřźƣ�ƶƳŻřƺƯ�ƽřźŝ�ƵŶƃ�śŚŴŤƳř�ƖƐƤƯ�ƪŰƯ�Źŵ�ƶĩ�ƾƿŚƸƷŚģ
ƲǀƯŻ�ƽŚƸƃŹřżĭ�ƶƘƫŚƐƯ�ŵƺūƺƯ�ƾſŚƴƃ�ƾƯ�ƭƺƬƘƯ���Żř�ƶƤƐƴƯ�Ʋƿř�Źŵ� ƶĩ�ŵƺƃ

śƺƴūźŤųŚŝ��ƩŚưƃ�Ţưſ�ƶŝ�� �ŹƹŚų�šřźǀǀƜţřźŞŤſŵŹřŵ�ŵƺūƹ����šřźǀǀƜţ�Ʋƿř
řźŞŤſ� ƾƬƨƃźĭŵ� ƪƯřƺƗ� Żř� ƾƃŚƳ� ŚţŶưƗ�ƾŤųŚſ� ƲǀƯŻŝ� ƹ� ŢƀǀƳ��Ǝƿřźƃ� ƶ

�ƶǀƫƹř�ƪƯřƺƗ�ƹ�ƽŹřŸĮŝƺſŹƾŤųŚſ�ƲǀƯŻƾƯ�ƍƺŝźƯ��ŵƺƃ��ƾƳŚƯŻ�řŸƫƶƧ��ŹřŶƤƯ�
żǀģŚƳ� Ʊō�ŶƃŚŝ�ƾƯ��ŵƺưƳ� źƔƴƟźƇ� Ʊō� Żř� Ʊřƺţ� �ƾƯ� ƱŚƄƳ�šŚŞſŚŰƯ��ƶƧ� ŶƷŵ

�šřźǀǀƜţ�ƱřżǀƯřźŞŤſ�ŵƹŶů�ŢƫŚů�ƲƿźŤƄǀŝ�Źŵ�ÎÒ����ƾƬǀƃ�ŶƳŻŚſ�ƶŝ�ƍƺŝźƯ�ƹ
�ƵŶŝŚě�ŢſřŵŹřŵ�źƿŸě�ƪƨƃ�ŢǀƷŚƯ�ƶĩ��ř�Żř�ƾƄŴŝ�řŸƫ�šřźǀǀƜţ�ƲƿřźŞŤſ�ƾƃŚƳ�

�ƾƬƨƃźĭŵ�ƪƯřƺƗ�ŻřƾŤųŚſ�ƲǀƯŻ�ƽŹřŸĮŝƺſŹ�Ǝƿřźƃ�ƶŝ�ƍƺŝźƯ�ƾƄŴŝ�ƹ�
Ţſř� ��Ʋƿř� źǀƀƠţ� ƹ�ƁŻřŵźě� Żř� ƾƃŚƳ� ƽŚƷŚƐų�Ţƃřŵ� ƶūƺţ� ŶƿŚŝ� ƲǀƴĤưƷ
ƶƿǇ�ƾƯ�żǀƳ�ŚƷ�Ư�ƂƤƳ�ŶƳřƺţŒ�šřźǀǀƜţ�Ʋƿř�Źŵ�ƽźŧřźŞŤſŶƃŚŝ�ƶŤƃřŵ����ƶŝ�ƶūƺţ�Śŝ

šŚƨƳ�Ʋƿř� ƕƺưŬƯ�ƾƯ��ƽżǀģŚƳ�ƽŚƐų� Śŝ� Ʊřƺţ�šřźǀǀƜţ�Ʋƿř�řźŞŤſ�ƵŶƿŵŚƳ� řŹ�
�ŢƟźĭ��ƩƹŶūç�����
��

ƶŬǀŤƳ�ƹ�ŦŰŝ�ƽźǀĭ��
Ƶŵřŵ� ƶĩ� ŚŬƳō� Żř�� ƽŚƷƵŻźƫ�� ƶƄǀưƷ� ƽř� ƾŞſŚƴƯ�ŢǀƠǀƧ� ƽřŹřŵ�ƹ�ŢƀǀƳ

ŝ�Ţſř�ƲĪưƯ�Ʊō�Żř�ƾƿŚƸƄŴƤƳ�ƽřŹřŵƭŚƸŝř�ƹ�Ɔ�ƶŝ�ŶƿŚŝ��ŶƃŚŝ�żǀƳ�ƶƳƺĭ�ƽř�
ŵźĩ� ƩƺŞƣ� ƪŝŚƣ� ƹ� źŞŤƘƯ� řŹ� ƾƿŚƸƳ� źǀƀƠţ� ��ƶĩ�Ţſř� Ʋƿř�Ţſř� ƮƬƀƯ� ƶĤƳō

ųŚſƲǀƯŻ�ŹŚŤ�ƲǀƯŻ�ƅŚų�Ǝƿřźƃ�Źŵ�ƾſŚƴƃ��ŵƺūƹ�ƶŝ�ŵƺų�ƶŝ�ƍƺŝźƯ�ƾŤųŚƴƃ
ƾƯ�Ŷƴƿō��ƵŻźƫ�ƖƏŚƤƯ�ƾƳŚưŤųŚſ�źǀƀƠţ�Ţſř�ƭŻǇ�ƶŬǀŤƳ�Źŵ�ƶŝ�ƶūƺţ�Śŝ�ƽŹŚĮƳ��

��
��

ƲǀƯŻ� Ǝƿřźƃ��ŵźƿŸě� ƭŚŬƳř� ƶƤƐƴƯ� Ʊō� ƾſŚƴƃ� ��ƅŚų� Ǝƿřźƃ� źƷ� Źŵ
ƲǀƯŻ��ƶŝ�Ǝƿřźƃ�Ʊō�ƶŝ�ƍƺŝźƯ�ƱŵƺưƳ�ƶƳŻřƺƯ�ƶƴǀƸŝ�ƁƹŹ�Ţſř�ƭŻǇ��ƾſŚƴƃ
ŝ�ŹŚĩŵƺƃ� Ƶŵź� ��ŵŹƺƯ� ƶƤƐƴƯ�Ĩƿ� Źŵ�ƞƬŤŴƯ�ƽŚƸƃƹŹ� řŶŤŝř�ƪǀƫŵ�ƲǀưƷ�ƶŝ

ƾƯ� śŚŴŤƳř� ƶƴǀƸŝ� ƁƹŹ�ŢƿŚƸƳ� Źŵ� �ƶŤƟźĭ� Źřźƣ�ƂƿŚƯŻō�ŵŵźĭ� ��ƶƳŻřƺƯ� Śŝ
ƵŻźƫ� ƖƏŚƤƯ� ƾƳŚưŤųŚſ� źǀƀƠţ��ƪŰƯ� ƲǀǀƘţ� ƽřźŝ� ŚƸƳō� ƾƠǀĩ� ŮƐſ� �ƽŹŚĮƳ

�ħŹŵ� ƲǀƴĤưƷ� ƹ� ƽŹƺŝźĩƹŹŶǀƷ� źƿŚųŷ� ƮŬů� ƶŞſŚŰƯ� �ŚƸƷŚģ� ƽŹŚƠů
ŢųŚſ�ƲǀƯŻ�Żř�ŢſŹŵƶǀůŚƳ��ƾƯ�ƆŴƄƯ�ƽř�ŵƺƃ���ƹ�ƾưƬƗ�źƔƳ�Żř�ƶƬŘƀƯ�Ʋƿř

Ţſř�ƾţŚǀů�ƹ�ŢǀưƷř�żŗŚů�ŹŚǀƀŝ�ƽŵŚƈŤƣř�źƔƳ�Żř�ƵĦƿƺŝ���ƽŹŚƠů�ƶƴƿżƷ�řźƿŻ
�řŹ� ƾƳřƹřźƟ� ƽŵŚƈŤƣř� ƽŚƷŹźƋ� �ƽŹŚƠů� ƪŰƯ� Źŵ� ƵŚŞŤƃř� ƹ� ŢſǇŚŝ� ŹŚǀƀŝ

ƾƯ�ŦƗŚŝ�ŵƺƃ� ��ŹƺŝźĩƹŹŶǀƷ�Ƶźǀųŷ� ŵŹƹōźŝ� Źŵ� ŵŚƿŻ�ƽŚƐų� �Ʋƿř� źŝ� ƵƹǈƗ
ř�źŝ�ƱŚưŤųŚſ�Ĩƿ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŜţřźƯ�ƶŝ� �ŢſŹŵŚƳ�ƽŹŚŤųŚſ�ƩŶƯ�ŽŚſ

Ţƃřŵ�ŶƷřƺų�ƽŶƘŝ�ƽŶǀƫƺţ� ƶƴƿżƷ�ƝźƇ� ƵŚĭŶƿŵ�Żř�ƽźŤƄǀŝ� ���ŢƿŚƸƳ� Źŵ
ƾƯ� ŵŚƸƴƄǀě��šŚƗǈƏř� Żř� ƮƗř� �šŚƗǈƏř�ƂƿřżƟř� Śŝ� �ƶƬůźƯ� źƷ� Źŵ� ƶĩ� ŵƺƃ

Ƶŵřŵ� Śƿ�ƹ�ƾƫźŤƴĩ�ƍŚƤƳ�ƱřƺƴƗ�ƶŝ� ŚƸƷŚģ�ƵŻźƫ�ƽŚƷ�ƲǀƯŻ�ƩŶƯ� �ƽŹŚĮƳ��ƾſŚƴƃ
Śŝ�ƶƤƐƴƯ�ƽŹŚŤųŚſŵƺƃ�ŭǈƇř�ƭƹżƫ�šŹƺƇ�Źŵ�ƹ�ƾƴǀŝŻ����

��
ƽŹřżĮſŚĜſ��

� ƵŹŚưƃ�śƺƈƯ�ƾƄƷƹĦě� ŭźƏ�ŜƫŚƣ� Źŵ� ƶƘƫŚƐƯ� Ʋƿř�����æåéç�æ�ëêç�
Ţſř�ƵŶƃ�ƭŚŬƳř�ƱřźƸţ�ƵŚĮƄƳřŵ���ŢƳƹŚƘƯ�ƵŻƺů�ƹ�ƦƿżǀƟƺŗĥ�ƶƀſŒƯ�Żř�řŸƫ

ƾƯ�ƾƳřŵŹŶƣ�ƑŚŰƫ�ƲƿŶŝ� ƱřźƸţ� ƵŚĮƄƳřŵ�ƾƄƷƹĦě�ŵŵźĭ� ��ƵŹřŵř� Żř� ƲǀƴĤưƷ
�ƝŚƄŤƧř�ŢƿźƿŶƯ�ƦƿżǀƟƺŗĥ� ƪƧ�ƽŚƣō� ƵĦƿƺŝ� ƹ� Ʊřźƿř�ŢƠƳ� ƾƬƯ�ŢƧźƃ

ƭźƳ�šŚƳŚƨƯř�Żř�ƵŵŚƠŤſř�ƱŚƨƯř�ƶƧ�ƾƴǀŗŚƳ�ƾƠƐƈƯ�ƹ�ƾƳŚſřźų�ƹŶưŰƯ�ƾŞŤŬƯ��
�ƾƳřŵŹŶƣ�ƹ�źƨƄţ�ƩŚưƧ��ŶƳŵƺưƳ�ƮƷřźƟ�řŹ�ƵŹřŵř�Ʊō�ƽŹřżƟř�ŢŴſ�ƹ�ƽŹřżƟř

ƾƯ�ƪưƗ�ƶŝ�Ŷƿō�����
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��

��
�ƩƹŶūç���ƽřźŞŤſƶƿǇ���ƶƧ�ŚƷƵŻřŶƳř�ƶƿǇ�źƷ�Źŵ�ƾƟŵŚƈţ�ŠƐƤƳ�Ŷƴģ�Źŵ��ƽźǀĭƃ�ƵŶŢſř���

šřźǀǀƜţ�ƲƿźŤƄǀŝ�ƱřżǀƯřźŞŤſ��ƶŝ�ŢŞƀƳ�ƽřźŞŤſŰƯ�ƶƿǇ�źƷ�Źŵ��ƶǀƫƹř�ººººººƵŶƃ�ƶŞſŚƵŶƯō�ƩƹŶū�źųō�ƞƿŵŹ�Źŵ�ŶƇŹŵ�šŹƺƇ�ƶŝ�ƹ�Ţſř����
��

Thickness (m) 

Asmari  Pabdeh Ilam  Sarvak  
403 469.1 619.8 282.8 
403 473.6 619.9 282.9 
403 473.3 620.0 283.1 
403 476.4 620.2 283.3 
403 474.0 620.3 283.5 
403 496.5 620.3 283.6 
403 491.6 620.4 283.7 
403 506.9 620.6 284.0 
403 507.3 618.8 286.0 
403 508.5 617.0 288.0 
403 513.8 615.2 290.0 
403 519.6 613.4 292.0 
403 521.2 611.6 294.1 
403 518.5 613.9 296.1 
403 518.1 616.3 303.8 
403 543.1 598.6 306.4 
403 540.8 600.9 309.1 
403 540.3 603.2 311.8 
403 539.3 607.9 317.1 
403 546.9 608.2 319.8 
403 549.6 608.5 322.5 
0 % 14.6 % 3.5 % 12.3 % 

��
��
��

ƶŬǀŤƳ� �ŢůŚƀƯ�ƝǈŤųř��
�ƖŝźƯ�źŤƯƺƬǀƧ�� �

�ƩƺƏ�ƝǈŤųř
�ƾƴǀƿŚě�ŶƳŻŚſ

�źŤƯƺƬǀƧ�� �

�ƩƺƏ�ƝǈŤųř
�ƾƿǇŚŝ�ŶƳŻŚſ

�źŤƯƺƬǀƧ�� �
ƁƹŹ�ƭŚƳ� �

 0.57 0.00 0.00 ƾƫƺƏ�ƾƐų�� �
� �0.01 0.32 0.99 ƮŗŚƣ�ƵŵŚſ�Ɓźŝ� �
� �0.02 0.08 0.00 ƾƄưų�ƁżƜƫ� �
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�ƪƨƃæ��ƴƯ�ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯƶƘƫŚƐƯ�ŵŹƺƯ�ƶƤƐ���
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źĭ�ŹřźƣŢſř�ƶŤƟ���
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�ƪƨƃè��Ư�žƿŶƣŚţ�ƚǀŤſ�Źŵ�ƩŚƯźƳ�ƪƀĭ�ƹŵ�Źƺƌů�ƪƨƃ�ƾƋźƗ�ƖƐƤƯ�Źŵ�ŵƺūƺçŢſř�Ƶŵřŵ�űŹ�ƾƄƄƧ�ƽŚƸƄƴţ�ŵƺūƹ�ƪǀƫŵ�ƶŝ�ƶƧ���a��ŢƫŚů�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Żř�ƪŞƣ�
ƶǀƫƹř���b��ƶǀƫƹř�ŢƫŚů�ƶŝ�ƱŶƳřŵźĭŻŚŝ�Żř�ŶƘŝ���
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��
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ƽŹŚĮƴŝŚŤƧ��
ƭ��ŚǀƳ�ƵŵƺŤſ���ÎÐÓÏ��ŪƳźƧ�ƾŤƠƳ�ƱřŶǀƯ�ƾƬǀưƨţ�ƁŹřżĭ��ƽŹŚưſō�ƱżŴƯ��Ʊřźƿř�ŢƠƳ�ƾƬƯ�ŢƧźƃ�ƮŤƄƷ�ƽżƧźƯ�ƶƳŚŴŝŚŤƧ���ƵŹŚưƃ�ƥŹŶƯ�241ND� 

šŵŚƘſ�ŚǀƳŭ�����æèíè��ƵŻźƫ�źǀƀƠţ�ƾŰƐſ�ƹ�ƾƫƺƏ�žƳǇŚŝ��ƱŚƿŚě��ƾſŹŚě�ƹ�ŪƳźƧ�ƶƤƐƴƯ�ƽŶƘŝ�ƶſ�ƽŹŚĮƳ�ƱřźƸţ�ƵŚĮƄƳřŵ��ƦƿżǀƟƺŗĥ�ŶƃŹř�ƾſŚƴƃŹŚƧ�ƶƯŚƳ���
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