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INVESTIGATIONS OF DENSITY INFLUENCE OF 2D SEISMIC  
PROFILING ON ERRORS IN STRUCTURAL IMAGING  

(BY EXAMPLE OF BASHKIR ARCH) 

A.N. Moroshkin 

Subsidiary of LLC «LUKOIL-Engineering» 
«PermNIPIneft`» in Perm, Russian Federation 

The comparison of seismic 2D and 3D using correlation analysis and statistical analysis within the body of the 

Bashkir were carried out. This territory was chosen due to the following factors: firstly, 48 local highs are defined by 

2D seismic prospecting on this territory; secondly, Bashkir coving is considered to be very kindly from the point of 

oil content. The analysis of the correlation between the absolute values of the field error seismic and seismic den-

sity showed that small objects can be prepared for exploratory drilling under the increase of density profile. Ana-

lyzed fund of local highs allocated with highs, from the position of evaluating their verifiability deep drilling allowed 

to identify the most promising objects. It is to be noted that joint analysis of the structures amplitudes and seismic 

imaging errors, obtained by the 2D method, can not give unambiguous results of the real existence of identified 

structures in most cases. The reason of that fact is that the error of structural models exceeds the geometric di-

mensions of the object. Therefore, to prepare them for deep oil exploration drilling is recommended thickening 

network profiles, or in some cases, the spatial 3D seismic prospecting. 

Key-words: seismic prospecting, seismic prospecting density, preparation of local structures, forecasting, regres-

sion equations, correlations, correlation coefficient, mathematical model, information value of indicators.
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L"##)3'#)* !"#$(='5' =#,* A,#,=3"-
#)+/"3(* -@('='2 (3"?"6%0 )+/>"66'(3)
("2($'#,+-".='2 2D. !4'36'(3% ("2($'-
?#'7)4)#'-,6)* 6, '3."4%6@A ?4'1,.*A
.'(3)5,"3 8 =$/=$2. D, 6,(3'*1)2 $'$"63
- 7'6." -@*-4"66@A ) ?'.5'3'-4"66@A
?'.6*3)2 6,A'.)3(* B'4"" 250 (3#/=3/#.
8(" '6) *-4*03(* $,4'#,+$"#6@$) ) .'
?'(4".6"5' -#"$"6) 6" ?#".(3,-4*4) ?#,=-
3)>"(='5' )63"#"(,. 8 6,(3'*1"" -#"$*
7'6. =#/?6@A ) (#".6)A (3#/=3/#, --'-
.)$@A - 6"73"?')(='-'" B/#"6)", ?'4-
6'(3%0 )(>"#?,6 ) '.6)$ )+ ?/3"2 ?'.-

."#C,6)* 6, -@('='$ /#'-6" (@#%"-'2
B,+@ #"5)'6, *-4*"3(* --'. - B/#"6)"
$,4'#,+$"#6@A ?'.6*3)2. :.6,=', =,=
?'=,+,4, ?#,=3)=,, ?'.3-"#C.,"$'(3%
3,=)A (3#/=3/# 54/B'=)$ B/#"6)"$ -'
$6'5'$ +,-)()3 '3 7,=3)>"(=)A 'K)B'=
("2($'#,+-".=) 2D. 

6"7&"!%$-" 8'$%5+-+ %9&'5'.'*+:

%;+!%- )$&<-$<&*=> 9%)$&%'*+/

;6,4)+ 'K)B'= (3#/=3/#6@A ?'(3#'"-
6)2 #,(($'3#)$ 6, ?#)$"#" M,?,.6'-!,--
4'-(='2 ?')(='-'2 ?4'1,.), #,(?'4'-
C"66'2 - ?#"."4,A N,K=)#(='5' (-'.,.
OC6,* >,(3% ?4'1,.) 'A-,3@-,"3 #,2'6
P"#6/K)6(='2 -,4''B#,+6'2 +'6@ 6,
-'(3'=" ) 3"##)3'#)0 L,3@K4)6(='5'
-@(3/?, ) I/B'-'5'#(='2 3"##,(@ 6,
+,?,.". G"-"#6,* ?'4'-)6, ?4'1,.) -=40-

>,"3 - ("B* +,?,.6/0 >,(3% L,6@?(='5'
,3'44, ) <,?=,6(=/0 +'6/ ?'.6*3)2 I/-
B'-'5'#(='2 3"##,(@.

I4* ?"#-''>"#".6'5' ,6,4)+, .,66,*
?4'1,.% -@B#,6, ?' .-/$ '(6'-6@$ ?#)-

>)6,$. !"#-,* – 6, 6"2 ("2($'#,+-".='2
2D -@."4"6' 48 4'=,4%6@A ?'.6*3)2;

) -3'#,* – - (-*+) ( -@('=)$) ?"#(?"=3)-

-,$) 6"73"6'(6'(3) N,K=)#(='5' (-'.,.
J"3'.)=, 'Q"6=) 6"73"6'(6'(3) ) 'B'(-
6'-,6)" ?"#(?"=3)- '3=#@3)* 6'-@A $"-
(3'#'C."6)2 6, 3"##)3'#)) N,K=)#(='5'
(-'., ?#)-"."6@ - #*." #,B'3 [1–6]. 

<,= ?'=,+@-,"3 ?#,=3)=,, 'K)B=) (3#/=-
3/#6@A ?'(3#'"6)2 -' $6'5'$ +,-)(*3 '3

?4'36'(3) ("2($'?#'7)4)#'-,6)*, ?'-

R3'$/ 'Q"6)$ ?'5#"K6'(3% ("2($'#,+-
-".=) 2D 6, M,?,.6'-!,-4'-(='2 ?')(-
='-'2 ?4'1,.) )(A'.* )+ (4"./01)A
'(6'-6@A ?#".?'(@4'=:

1. I4* )((4".'-,6)2 -@B#,6 '3#,C,-
01)2 5'#)+'63 (:F) II< =,= 6,)B'4""
='63#,(36@2 ) ?#'(4"C)-,01)2(* ?#,=-
3)>"(=) 6, -("2 M,?,.6'-!,-4'-(='2
?4'1,.).

2. &,2'6 )((4".'-,6)2 ?'=#@3 ("2(-
$'#,+-".'>6@$) #,B'3,$) 2D ( #,+4)>-
6'2 ?4'36'(3%0 ?#'7)4)#'-,6)*.

3. D, >"3@#"A $"(3'#'C."6)*A (!,--
4'-(='$, L#/K6)='-(='$, <#*C"-(='$
) OC)6(='$) ) ?#)4"5,01)A = 6)$ />,-
(3=,A - ?#"."4,A M,?,.6'-!,-4'-(='2
?4'1,.) -@?'46"6@ ("2($'#,+-".'>6@"
#,B'3@ 3D. 

4. ;B('4036@" '3$"3=) :F II<, ?'4/-
>"66@" ?' .,66@$ ("2($'#,+-".=) 3D, 

?#)$"$ +, )(3)66@".
5. :K)B=) ?'(3#'"6)* (3#/=3/#6'2

?'-"#A6'(3) ?' #"+/4%3,3,$ ("2($'#,+-
-".=) 2D - ?#"."4,A ?4'1,."2 3D -@-

>)(4*03(* =,= #,+6'(3% $"C./ ,B('403-
6@$) '3$"3=,$) :F, ?'4/>"66@$) ?' $"-
3'.)=,$ 3D ) 2D: dA0 = A0 (3D) – A0 (2D). 

6. 8 ?#"."4,A ?4'1,."2 3D (3#')$
$,3"$,3)>"(=)" $'."4) .4* dA0 - +,-)-

()$'(3) '3 ?4'36'(3) ?#'7)4)#'-,6)*
("2($'#,+-".=) 2D (!4!&).

7. !' ?'4/>"66@$ $'."4*$ (3#')$
=,#3/ 'K)B'= (3#/=3/#6@A ?'(3#'"6)2
?' ("2($'#,+-".=" 2D .4* -("2 M,?,.6'-
!,-4'-(='2 ?4'1,.).

D, ?"#-'$ R3,?" ( )(?'4%+'-,6)"$ (3,-
3)(3)>"(=)A $"3'.'- [7–13] 'Q"6)$ 3'>-
6'(3% (3#/=3/#6@A ?'(3#'"6)2 ("2($'#,+-
-".=) 2D 6, !,-4'-(='2 ?4'1,.) 3D. 

<'##"4*Q)'66'" ?'4" $"C./ A0 (3D) 

) A0 (2D) ?#)-"."6' 6, #)(. 1. <'R77)-

Q)"63 ='##"4*Q)) $"C./ ,B('4036@$)
'3$"3=,$) :F A0 (3D) ) A0 (2D) .'(3,-
3'>6' -@('=)2, (3,3)(3)>"(=) +6,>)$@2,

#,-6@2 0,88. :K)B=, ("2($'#,+-".=) 2D 

('(3,-4*"3 ±15,2 $. L,=, 6,?#)$"#, - 3'>-
=" ( A0 (3D), #,-6'2 –1230 $, ("2($'#,+-
-".=, 2D $'C"3 .,3% ,B('4036@" '3$"3-
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&)(. 1. <'##"4*Q)'66'" ?'4" $"C./
A0 (2D) ) A0 (3D) .4* !,-4'-(='2 ?4'1,.)

=) '3#,C,01"5' 5'#)+'63, II< - )63"#-,-
4" '3 –1246,2 .' –1215,8 $.

!#',6,4)+)#/"$, )$"03(* 4) =,=)"-
4)B' (3,3)(3)>"(=)" (-*+) ?'5#"K6'(3)
(3#/=3/#6@A ?'(3#'"6)2 ( ?4'36'(3%0
("2($'?#'7)4)#'-,6)* 2D. I4* )+/>"-
6)* +,-)()$'(3) dA0 '3 !4!& B@4, ?'-
(3#'"6, (A"$, ?4'36'(3) ("2($'?#'7)-

4)#'-,6)* 2D, .4* >"5' B@4) )(?'4%+'-
-,6@ ?#'7)4), '3#,B'3,66@" ( 1978 ?'
2003 5. ;6,4)+ (A"$@ ?'=,+,4, >3' M,?,.-

6'-!,-4'-(=,* ?4'1,.% 'A-,>"6, ("2(-
$'#,+-".='2 2D -"(%$, 6"#,-6'$"#6',
?4'36'(3% ("2($'?#'7)4)#'-,6)* )+$"-
6*"3(* '3 0,02 .' 8,5 =$/=$2. J)6)$,4%-
6@" +6,>"6)* ?4'36'(3) 6,B40.,03(*
- #,2'6" G,$'24'-(='5' $"(3'#'C."-
6)*, , $,=()$,4%6@" – - #,2'6" L#/K-

6)='-(='5', P)=/4,"-(='5', <#*C"-(='-

5' ) ("-"#6'5' =/?'4, !,-4'-(='5' $"-
(3'#'C."6)2.

D, #)(. 2 ?#)-"."6' ='##"4*Q)'66'"
?'4" $"C./ ,B('4036@$) -"4)>)6,$)
?'5#"K6'(3) ("2($)>"(=)A ?'(3#'"6)2
) ?4'36'(3%0 ("2($'?#'7)4)#'-,6)*.
E+ #)(. 2 -).6', >3' ?#) /-"4)>"6))

!4!& ( 1,9 .' 7,1 =$/=$2 #,+B#'( 'K)B'=
/$"6%K,"3(* '3 23 .' 12 $, 3.". ?'-@K"-
6)" ?4'36'(3) ?#'7)4)#'-,6)* ?'+-'4*-
"3 5'3'-)3% = ?')(='-'$/ B/#"6)0 B'4""
$"4=)" 'BS"=3@.

I4* ('(3,-4"6)* 'B'B1"66'2 $,3"$,-
3)>"(='2 $'."4) ?#'56'+, 'K)B'= (3#/=-
3/#6@A ?'(3#'"6)2 - +,-)()$'(3) '3 ?4'3-

&)(. 2. <'##"4*Q)'66'" ?'4" $"C./ dA0) !4!&
.4* !,-4'-(='2 ?4'1,.)

6'(3) ?#'7)4)#'-,6)* ("2($'#,+-".=)
2D .4* M,?,.6'-!,-4'-(='2 ?4'1,.) B@4)
.'?'46)3"4%6' ?'(3#'"6@ ) ?#',6,4)+)-

#'-,6@ ='##"4*Q)'66@" ?'4* .4* L#/K-

6)='-(='2, <#*C"-(='2 ) OC)6(='2
?4'1,."2 3D. 

;6,4)+ ='##"4*Q)'66@A ?'4"2 $"C./
,B('4036@$) -"4)>)6,$) ?'5#"K6'(3"2
(3#/=3/#6@A ?'(3#'"6)2 ?' ("2($'#,+-
-".=" 2D ) ?4'36'(3%0 ("2($'?#'7)4)-

#'-,6)* ?'=,+,4, >3' .4* #,(($'3#"66@A
>"3@#"A ?4'1,."2 ("2($'#,+-".=) 3D 

'6) ?'.'B6@. I4* R3)A ?4'1,."2 ?'-
(3#'"6' 'BS".)6"66'" ='##"4*Q)'66'"
?'4", ='3'#'" ?#".(3,-4"6' 6, #)(. 3. 

E(?'4%+'-,6)" 'BS".)6"66@A .,66@A ?'-
+-'4)4' ?'-@()3% ?#".(3,-)3"4%6'(3% -@-

B'#=), , (4".'-,3"4%6', ) 6,."C6'(3% ?#'-
56'+6@A $'."4"2, ?'(3#'"66@A ?' 6"2.

D, '(6'-" .,66'2 -@B'#=) ('+.,6, $'."4%
?#'56'+, (#".6"=-,.#,3)>6@A dA0 (SD) 

?'5#"K6'(3"2 ("2($'#,+-".=) 2D - +,-)-

()$'(3) '3 ?4'36'(3) ?#'7)4)#'-,6)*

dA0 (SD) = ± (21,726 – 2,8958!4!& + 

+ 0,1361!4!&2).

!' R3'2 7'#$/4" B@4) -@?'46"6@
#,(>"3@ ) ?'(3#'"6, (A"$, ?'5#"K6'(3"2
("2($'#,+-".=) 2D (#)(. 4) .4* M,?,.6'-
!,-4'-(='2 ?4'1,.).

!#',6,4)+)#/"$ 7'6. 4'=,4%6@A ?'.-
6*3)2, -@."4"66@A ("2($'#,+-".='2 2D, 

( ?'+)Q)) 'Q"6=) )A ?'.3-"#C.,"$'(3)
54/B'=)$ B/#"6)"$. :3$"3)$, >3' ?'.6*-
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&)(. 3. :BS".)6"66'" ='##"4*Q)'66'" ?'4"
$"C./ dA0) !4!& .4* !,-4'-(='2 (1),

L#/K6)='-(='2 (2), <#*C"-(='2 (3)

) OC)6(='2 (4) ?4'1,."2 3D 

&)(. 4. GA"$, (#".6"=-,.#,3)>6@A ?'5#"K6'(3"2
("2($'#,+-".=) 2D:  –– 14 ––  – )+'4)6))
(#".6"=-,.#,3)>6@A ?'5#"K6'(3"2, $;

! – ='63/#@ 4'=,4%6@A ?'.6*3)2

&)(. 5. F)(3'5#,$$@ .4* A/dA0 (SD) 

3)*, -@*-4"66@" - #"+/4%3,3" ."3,4)+,Q)-

'66@A #,B'3 ?' $"3'.)=" 3D, 6" #,(($,3-
#)-,4)(%. E((4".'-,6)* B@4) ?#'-"."6@
?' 32 ?'.6*3)*$, 6, ='3'#@A 6" -@?'46*-
4'(% B/#"6)". I'?'46)3"4%6' B@4) ?#'-
,6,4)+)#'-,6@ 14 (3#/=3/# ( )+-"(36@$)
#"+/4%3,3,$) B/#"6)*. G )(?'4%+'-,6)"$
(A"$ (#".6"=-,.#,3)>6@A ?'5#"K6'(3"2
(#)(. 4) .4* =,C.'5' ?'.6*3)* B@4) '?#"-
."4"6@ ?'5#"K6'(3) dA0 (SD), +,-)(*1)"
'3 ?4'36'(3) ("2($'?#'7)4)#'-,6)*, ) #,(-
(>)3,6@ '36'K"6)* ,$?4)3/. ?#'56'+-
6@A ?'.6*3)2 = .,66@$ ?'5#"K6'(3*$
A/dA0 (SD). 

G Q"4%0 #,6C)#'-,6)* ?'.6*3)2 ?'
)A ?"#(?"=3)-6'(3) ?'.3-"#C."6)* 54/-
B'=)$ B/#"6)"$ B@4) ."3,4%6' ?#',6,-
4)+)#'-,6@ #"+/4%3,3@ #,(>"3'-. I4*
R3'5' B@4, ?'(3#'"6, 5)(3'5#,$$, ?'
?'=,+,3"40 A/dA0 (SD) (#)(. 5) ) -@?'4-
6"6' #,6C)#'-,6)" (3#/=3/# ) ?#)?'.-

6*3@A />,(3='- (!9).

;6,4)+ 5)(3'5#,$$@ '36'K"6)2 ,$-

?4)3/. ?'.6*3)2 = (#".6"=-,.#,3)>-

6@$ ?'5#"K6'(3*$ (($. #)(. 5) ?'=,+@-

-,"3, >3' .4* 8 ?'.6*3)2 R3' '36'K"6)"
?#"-@K,"3 ".)6)Q/. J,=()$,4%6'2 -"-
4)>)6'2 A/dA0 (SD), #,-6'2 2,61, A,#,=-
3"#)+/"3(* F,4">6,* (3#/=3/#,. D"'B-

A'.)$' '3$"3)3%, >3' )+ R3)A 8 ?'.6*-
3)2 2 '36'(*3(* = =4,((/ 6".'#,+-".,6-

6@A (M'4'3/K)6(=,* ) </B)6(=,*), 2 – 

= =4,((/ ?'.3-"#.)-K)A(* 6"?#'./=3)--
6@A (G3,6)(4,-(=,* 58B, 58-), 3 – = =4,(-
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(/ ?#'56'+6@A (F,4">6,*, G,#,"-(=,*
) !9 57), &"?)1"6(=,* (3#/=3/#, -@-"-
."6, )+ 7'6., ?' ?"#"($'3#/ 5"'4'5)>"-
(=)A $,3"#),4'-. I4* '(3,-K)A(*
38 ?'.6*3)2 +6,>"6)" A/dA0 (SD) < 1. G#"-
.) R3)A ?'.6*3)2 )$""3(* '.6' ( +,?,(,$),

6" ?'(3,-4"66@$) 6, B,4,6( (</?Q'-(='"),
5 6".'#,+-".,66@A (<,4)6(='", 8,44)2-

(='" 101,, 101B, T@='-(='" ) ;K"A4)6-

(='"), 2 ?'.3-"#.)-K)A(* 6"?#'./=3)--
6@A (G3,6)(4,-(='" 58,, N,+/A)6(='",
M"4"6)6(='") ) 2 6"?'.3-"#.)-K)A(*
6"?#'./=3)-6@A (8,4"63)6'-(='", J)-

='-(='").

?"-.@3'*+'

L,=)$ 'B#,+'$, />)3@-,* ,$?4)3/.@
-@*-4"66@A (3#/=3/# ) ?'5#"K6'(3% ("2(-
$)>"(=)A ?'(3#'"6)2, $'C6' ='6(3,3)#'-
-,3%, >3' ("2($'#,+-".=, ?' $"3'.)=" 2D 

6, .,66'2 ?4'1,.) - B'4%K)6(3-" (4/>,-
"- 6" $'C"3 '.6'+6,>6' ?'.3-"#.)3% #"-
,4%6'" (/1"(3-'-,6)" -@*-4"66@A (3#/=-
3/#, ?'R3'$/ .4* )A ?'.5'3'-=) = 54/B'-
='$/ 6"73"?')(='-'$/ B/#"6)0 #"='-
$"6./"3(* (5/1"6)" ("3) ?#'7)4"2 )4)
- #*." (4/>,"- ?#'-"."6)" ?#'(3#,6(3-
-"66'2 ("2($'#,+-".=) 3D.

(9+)%- .+$'&"$<&=

1. <#)-'1"='- G.D., F,4=)6 8.E. !'(3#'"6)" $,3#)Q@ R4"$"63,#6@A *>""= ?#) ?#'56'+"
6"73"5,+'6'(6'(3) -"#'*36'(36'-(3,3)(3)>"(=)$) $"3'.,$) 6, 3"##)3'#)) !"#$(='5' =#,* // 

F"'4'5)*, 5"'7)+)=, ) #,+#,B'3=, 6"73*6@A ) 5,+'-@A $"(3'#'C."6)2. – 2008. – H 8. – G. 20–23. 

2. F,4=)6 8.E., <#)-'1"='- G.D. :B'(6'-,6)" 6,?#,-4"6)2 ?')(='- $"(3'#'C."6)2 6"73)
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