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Permian − Mesozoic (marble)
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Quarternary, mostly Holocene
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(0) field configuration

(b) curl/divergence operation

(d) polarization wavefront gradient(e)

(a) vector rotation − wavefield optimization

(1) vector rotation − wavefield separation

(c) slowness projection
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(a) (b)

(d)(c)
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polarization(d) wavefront gradient(e)

slowness projection(c)

curl estimation(b) divergence estimation

vector rotation(a)
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line by line acquisition with Galperin geophones

rotation from Galperin to Cartesian coordinate system

sorting into shot gathers

splitting into common shot & receiver component

bandpass filter: 2,4,128,140 Hz
2C AGC, 200ms

slowness projection
determination of slowness vector
median filter
projection

vector rotation

source−receiver azimuth
ray direction from

curl / divergence

wavefield separation with three different methods

heuristic wavefield optimization

first break picking

estimation of refractor velocity v1

traveltime reduction with v1

depth conversion by Stolt−migration

first break picking

offset weighted averaging of picked horizons

ground−truthing by coring information

tomographic inversion
refractor model as input
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200 ms

220 ms

240 ms

260 ms

280 ms

300 ms80 ms

70 ms

60 ms

50 ms

40 ms

30 ms

S1

200 ms

280 ms

260 ms

220 ms

240 ms

300 ms

50 m

80 ms

30 ms

40 ms

50 ms

70 ms

60 ms

HJILKNMPORQ�� UXWPY�� a���opad~��da jmlVy w���a n��Lw��da�n lXjgf y��`a fha	�djgfhc adc qiadfryhw
�i\����djp� ^bjp~`ad~ ykjml n��`j`yX^bjpw�~ y�� (�-
� ~ y��`a ��a_l y �`\p~`c niw�c`a yhwL��a�n��Lw��da�nVn_yh\gfRy \`y��
	
�� { wzy�����	
�� yhwL��a wL~��dfhad��ad~ y lXjgf
w
��� ogn_yhfh\my w�jp~ jml � { \ qda�n fha_lXf \��gyhwL~	� w�~ y j y��`aT{ \`y adfxyh\����La�- � ~ y��`a]fhw ����y �m\p~`c niw�c a
y w���a�n���w��da�n n_yh\gfRy \`y��
	�	
�� { w y����
	
�� yhwL��akwL~��dfhad��ad~ y[w��
� o_n_y f \`y w�~	� �djp~�qdadfRy adc \p~`c
n_omf l \��da�{}\ qia�n	-



, ©

220 ms

320 ms

300 ms

280 ms

240 ms

260 ms

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

S1

50 m

HJILKNMPORQ�� U � Y�� a���opad~��daTjml yhwL��akn���w
�da�n { w y���
	
�� y w���a wL~��dfhad��ad~ y  n_yh\gfRy w�~	� \`y ��	�	
�� l j f�y�� a
f \pc w \����djp~ � � omf \`yhwLjp~�\pl y adfJn���jp{ ~`a�n n ^ fhj��da	�gyhwLjp~ l j f n�� j`y ^bjpwL~ y � (�{ wzy��xn��`j`y c w�fha	�gy w�jp~
� -



, á

220 ms

320 ms

300 ms

280 ms

240 ms

260 ms

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

S1

50 m

HJILKNMPORQ�� U �bY�� a���opad~��daTjml yhwL��akn���w
�da�n { w y���
	
�� y w���a wL~��dfhad��ad~ y  n_yh\gfRy w�~	� \`y ��	�	
�� l j f�y�� a
y f \p~ ngqdadf nia �djp~ � � omf \`yhwLjp~ \ml y adf n��Lj { ~ a�n n[^ fhj��da	�gy w�jp~ lXjgf n��`j`yX^bjpw�~�y � ( { w y���n�� j`y|c`w��
fha	�gy w�jp~�� -
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80 ms

30 ms

40 ms

50 ms

60 ms

70 ms

200 ms

220 ms

240 ms

260 ms

280 ms

300 ms

50 m

80 ms

30 ms

40 ms

50 ms

60 ms

70 ms

S2

200 ms

300 ms

280 ms

260 ms

240 ms

HJILKNMPORQ�� U�� Y�� a���opad~��da jmlVy w���a n��Lw��da�n lXjgf y��`a fha	�djgfhc adc qiadfryhw
�i\����djp� ^bjp~`ad~ ykjml n��`j`yX^bjpw�~ y��P� -
� ~ y��`a ��a_l y �`\p~`c niw�c`a yhwL��a�n��Lw��da�nVn_yh\gfRy \`y��
	
�� { wzy�����	
�� yhwL��a wL~��dfhad��ad~ y lXjgf
w
��� ogn_yhfh\my w�jp~ jml � { \ qda�n fha_lXf \��gyhwL~	� w�~ y j y��`aT{ \`y adfxyh\����La�- � ~ y��`a]fhw ����y �m\p~`c niw�c a
y w���a�n���w��da�n n_yh\gfRy \`y��
	�	
�� { w y����
	
�� yhwL��akwL~��dfhad��ad~ y[w��
� o_n_y f \`y w�~	� �djp~�qdadfRy adc \p~`c
n_omf l \��da�{}\ qia�n	-
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200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

220 ms

240 ms

300 ms

320 ms

280 ms

260 ms

50 m

S2

HJILKNMPORQ�� U�� Y�� a���opad~��daTjml yhwL��akn���w
�da�n { w y���
	
�� y w���a wL~��dfhad��ad~ y  n_yh\gfRy w�~	� \`y ��	�	
�� l j f�y�� a
f \pc w \����djp~ � � omf \`yhwLjp~�\pl y adfJn���jp{ ~`a�n n ^ fhj��da	�gyhwLjp~ l j f n�� j`y ^bjpwL~ y � �e{ wzy��xn��`j`y c w�fha	�gy w�jp~
� -
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200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

220 ms

240 ms

300 ms

320 ms

280 ms

260 ms

50 m

S2

HJILKNMPORQ�� U��bY�� a���opad~��daTjml yhwL��akn���w
�da�n { w y���
	
�� y w���a wL~��dfhad��ad~ y  n_yh\gfRy w�~	� \`y ��	�	
�� l j f�y�� a
y f \p~ ngqdadf nia �djp~ � � omf \`yhwLjp~ \ml y adf n��Lj { ~ a�n n[^ fhj��da	�gy w�jp~ lXjgf n��`j`yX^bjpw�~�y � � { w y���n�� j`y|c`w��
fha	�gy w�jp~�� -
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30 ms

80 ms

40 ms

50 ms

60 ms

70 ms

200 ms

220 ms

240 ms

260 ms

280 ms

300 ms

S3

30 ms

50 m

80 ms

40 ms

50 ms

60 ms

70 ms

300 ms

280 ms

260 ms

220 ms

200 ms

240 ms

HJILKNMPORQ�� U��bY�� a���opad~��da jmlVy w���a n��Lw��da�n lXjgf y��`a fha	�djgfhc adc qiadfryhw
�i\����djp� ^bjp~`ad~ ykjml n��`j`yX^bjpw�~ y�����-
� ~ y��`a ��a_l y �`\p~`c niw�c`a yhwL��a�n��Lw��da�nVn_yh\gfRy \`y��
	
�� { wzy�����	
�� yhwL��a wL~��dfhad��ad~ y lXjgf
w
��� ogn_yhfh\my w�jp~ jml � { \ qda�n fha_lXf \��gyhwL~	� w�~ y j y��`aT{ \`y adfxyh\����La�- � ~ y��`a]fhw ����y �m\p~`c niw�c a
y w���a�n���w��da�n n_yh\gfRy \`y��
	�	
�� { w y����
	
�� yhwL��akwL~��dfhad��ad~ y[w��
� o_n_y f \`y w�~	� �djp~�qdadfRy adc \p~`c
n_omf l \��da�{}\ qia�n	-



, «

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

320 ms

300 ms

280 ms

260 ms

240 ms

220 ms

50 m

S3

HJILKNMPORQ�� U��bY�� a���opad~��daTjml yhwL��akn���w
�da�n { w y���
	
�� y w���a wL~��dfhad��ad~ y  n_yh\gfRy w�~	� \`y ��	�	
�� l j f�y�� a
f \pc w \����djp~ � � omf \`yhwLjp~�\pl y adfJn���jp{ ~`a�n n ^ fhj��da	�gyhwLjp~ l j f n�� j`y ^bjpwL~ y � �u{ wzy��xn��`j`y c w�fha	�gy w�jp~
� -



, Ï

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

320 ms

300 ms

280 ms

260 ms

240 ms

220 ms

50 m

S3

HJILKNMPORQ�� U��bY�� a���opad~��da jmlJy w���a n��Lw��da�n|{ w y�� �
	
�� yhwL��a wL~��dfhad��ad~ y  n_y \ fRyhwL~	��\my��
	
��xlXjgf}y��`a yhfh\ ~ n �
qdadf nia��djp~ � � opf \`y w�jp~u\ml yhadf n���jp{ ~ a�n n|^ fhj��da	�gy w�jp~ l j f}n��`j`yX^bjpw�~ y ��� { w y��Vn��`j`y c w�fha	�gy w�jp~
� -
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200 ms

220 ms

240 ms

260 ms

280 ms

300 ms80 ms

30 ms

40 ms

50 ms

60 ms

70 ms

S4

200 ms

300 ms

280 ms

260 ms

220 ms

240 ms

50 m

80 ms

30 ms

40 ms

50 ms

60 ms

70 ms

HJILKNMPORQ�� UXW��bY�� a���opad~��da jml y w���a�n��Lw��da�n l j fVy�� a]fha	�dj fhc`adc qiadfRy w��i\�� �djp�[^bjp~ ad~ yxjml n��`j`yX^bjpw�~ y ����-
� ~ y�� a �La_l y'�`\ ~ c niw�c a�y w���axn���w
�da�n[n_yh\gfRy \my �
	
�� { w y�� ��	
�� y w���a�wL~��dfhad��ad~ y lXjgf
w
��� ogn_yhfh\my w�jp~ jml#� { \ qda�n�f a_l f \��gy w�~�� wL~ y j y��`ae{}\`yhadf yh\�����a�- � ~ y��`a�fhw ��� y �`\p~`ckniw�c a
y w���a�n���w��da�n n_yh\gfRy \`y �
	�	
�� { w y�� �
	
��]yhwL��a wL~��dfhad��ad~ y w��
� o_n_y f \`y w�~	� �djp~�qdadfRy adce\p~`c
n_omf l \��da�{}\ qia�n	-



©Lâsâ

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

220 ms

240 ms

260 ms

280 ms

300 ms

320 ms

50 m

S4

HJILKNMPORQ�� UXW WPY�� a���opad~��dakjml|y w���aVn���w��da�n { w y�� �
	
�� y w���auw�~��df ad��ad~ y  n_yh\gfRy w�~�� \my ��	�	
�� lXjgf y�� a
f \pc w \�� �djp~ � � omf \`yhwLjp~ \pl y adf`n���jp{ ~`a�n n ^ fhj��da	�gyhwLjp~Vl j f n�� j`y ^bjpwL~ y � �x{ wzy�� n��`j`yNc w�fha	�gy w�jp~
� -



©Lâ@©

200 ms

100 ms

120 ms

140 ms

160 ms

180 ms

220 ms

240 ms

260 ms

280 ms

300 ms

320 ms

50 m

S4

HJILKNMPORQ�� UXW � Y�� a���opad~��da jml[yhwL��akn���w
�da�n { w y�� �
	
�� yhwL��a w�~��dfhad��ad~�y  n_yh\gfRy w�~�� \`y �
	
�� l j f�y�� a
y f \p~ ngqdadf nia �djp~ � � omf \`yhwLjp~ \ml yhadf[n���j { ~`a�n n]^ f j��ia	�gy w�jp~ lXjgf n��`j`yX^bjpw�~�y ��� { wzy�� n��`j`y
c w�fha	�gy w�jp~�� -
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