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MEANDER Processing

For the processing of arbitrary crooked geophone lines
and/or arbitrary shot locations PRAKLA-SEISMOS offers
MEANDER processing. The advantages are:

— working with the real shot-geophone distances

— correct geometric gathering of subsurface points

— possibility of the determination of cross dips.

MEANDER processing was developed in connaction with
general 3-D processing; the data processing for areal

seismics and meander seismics follows the same scheme

up to stacking. The corresponding flow diagram is show on
the back cover.

For the processing of areal seismics and meander lines,
the program requires — as well as the usual field data —
rectangular coordinates of shotpoints and geophone
stations. In the preprocessing phase, besides demulti-
plexing and formating, the calculation of coordinates of
all subsurface points as mid-points between shots and
geophones is carried out. A first map can be displayed
(Position Map 1), containing all shot points, geophone
stations and mid-points (Scattergram), marked with dif-
ferent symbols and/or different colours (see fig. 1 and
front cover).

Fig. 1: Position Map | (Scattergram), showing shotpoints,
geophone stations and mid-points, displayed by

a Calcomp-Plotter (a display from PRAKLA-SEISMOS’
Seismic Plotter KPU is shown on the front cover).



In MEANDER processing the processing direction is
roughly determined by the definition of a polygonal line
as a reference line (in areal seismics a series of parallel
reference lines is normally selected). On this line trace
distances are defined, which must not necessarily con-
form with the recording distances. Thus, simultaneously
stripes are defined vertical to the reference line. Each mid-
point is then assigned to one stripe. A second map can
be displayed (Position Map Il) showing the reference line
and the corresponding stripes (see fig. 2).

As the original coordinates are maintained throughout 3-D
processing, the velocity anaiyses can be executed accord-
ing to the real shot-geophone-distances. By means of the
velocities obtained and the static field corrections, deter-
mined by the field crew or by an interpretation group, it is
possible to continue MEANDER processing in the conven-
tional way (see flow diagram).
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Fig. 2: Position Map Il, showing the reference line



As shown in the flow diagram on the back cover, in addition ® free selection of the trace distances
to conventional MEANDER-processing, special 3-D pro-
cessing is available, some techniques of which are impor-
tant for MEANDER processing. Particularly, the 3-D stack
and the weighted stack are to be considered, as well as
the possibility of varying arbitrarily the position of a
stacked line.

A corresponding extremely flexible sorting program per- . ?ftizc'(‘;;'g of individual traces with arbitrary weighting
mits: B

® sorting of the individual mid-points
in arbitrary figures (circles, stripes in any direction
with or without overlapping — see fig. 3)
with regard to arbitrary criteria (direction, shot-geo-
phone distances)

@® the definition of one or more processing lines, indepen-
dent of the reference line mentioned above
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Fig. 3: Example A of the extreme flexibility of the sorting carried out with overlapping stripes not perpendi-
program: After a basic sorting along a reference cular to the processing line and with overlapping
line, a detailed sorting along processing lines was circles.

additional weighting
within
overlap zone

Fig. 4: Example B of the extreme flexibility of the sorting b) Within the stripes the weighting decreases
program: with distance d from the processing line

a) Within the circles a weighting G —r—d is according to a Gauss-curve; vyithin a width
performed, where d is the distance from the correspondmg 'to the trace distance s the

single trace to the center of the common depth weighting remains constant parallel to the pro-

point. cessing line, in the overlapping zone the

weighting decreases.



Fig. 5: L 1 SIHIT L L 1 L "
a) Stacking without application of
. L ) ) ) 3 ’ |
s A S I RS O S il b
j y 45 o LA ) Y W ey ocdd] ..rs a0l ) %ededdl
S L»vﬂﬂ" ¥ »-.) "'; L= v‘t LR H‘B{';J:?-m " el »? 3-; ,{.»-{ e ::n::
7 A t e ~ ; : : ‘?vh
m:rum».“ﬂ.;f.,,,m 4 i sy o A 8 e A m»;'wp:ﬂ I ::5;
Him v”:pm'qu;n, »H fb S8 b e it loddd m.%h»»’ »":y» ,,m:’, '*glli'»»»:’f,m .,, V" " 4‘
:;:::: I':::’ ) ” KA I"m»»;:;.; "E' i 2oy ')’ TSI e 3{& > '1”5)»»),")‘ " i {i '_[wv:z
’) MU 34 IR i iidttsdettitined ) DI e 1 ey -'., § b»u .».,»
AR AR il »"..,::E"i.," R
» 13 LM i HODITMN » Py MBS n.,
'”f'“m ml'“l:,':::::'.‘.t"'p» s 'v rl'”ml”“ ;»’;:!.,‘:m } Hll:‘:'b::»:;»,,':;‘.E;:::::;::lm :] ”',t i m’:' % |">"”::'..»‘ nnj.»:
S i »-.."2&::‘"’:&9 ::p_';'v:} :):‘ k'f ‘m»..n‘..l,.”u ,,,,["”w,_

toraeacoee coe oo eer »
st bt

'l”l”’ éﬁb»» ) :,mu

I H»u g it oy

L3 |’ ) b —

g R —

AU 14 PRPR TN PP} P hp ey, fesestedd Leea '»»»,

»-—»~l:...t:::::r':ﬂ.'.‘lti':'»-» m» ,r', i ’?l”"‘l"“"'"'"' ™ i mm'“;;:
QRN ddedddidd d13] G ') “ D)) V) )y

"'”""'{'"':::::I’""Mnvm»m»" »»»»k» o »‘” s " vy e 1y 7]

ds )m_m M >
,:EE{“""”,FR'HY 3
AL e

S ombetnestovenssan e PSSP SR o) S ) m»{m-»»»»» }
[ g e Soddda

» »ml.l-h
ﬂM’ m S
'H""h’l’hl’ l’l'il )I)Y:m»mn“

il

106404484002 s a BT
455

”" ':f _nly»of‘ y - Fnbd V)t “:2 l_"z.’!{ﬁ'i

. AERTETRIE S ! k)

et et u»,'ft:r":ﬁ»v% ’F“’”"’“’"‘"""’""‘»‘!"’J-"r’t'rm

< K ¥ 'v»-g',!"ggin{r[ {ieddon il g ,
R D e R R A Sors A
200 220
b) Stacking with application of MEANDER pro- E il ! |

cessing (line mapped in fig. 2). MR il s 4 IR R
8 i g
i R K.J'sr."*j. R ‘?-"t‘rw:'f»ﬂ»»'ftﬁ?.w;».'
el SR D e e I e P70 covm >
TP -».:J;,.,""’""’” f .::'-t-.mml»»m..; ; rrmr'-»:::wr».i-‘.:ﬂl."‘f::';

'») Soasi »» ”

"mm

'M» .»."r'l"ﬁ

Jl R S """; ...':hm..-olb
r M gl "" u-"nnw’""”f

'{lr"n )

f
! ‘Tn } ;h *'{l T ot T
‘»1[7.].1‘,”|v:::|..::’»’1' rL !;: »,:ﬂt:!{» ’m ;I" ”bli'h:
MW
!u‘%lsn

sy
-33-» St vrr'x*\'?f{zf‘

i lhhh 'i:::’"’":%'.i L'“"v:m}”

t,’,;:.;»slh’t")’.';’m,“mll"" >
M | a B
,,,,,,n.r'r,.uin[fz; “: St

My
E’—M i§6¢ 'n;,m"‘ mu ;R’r»l:h’:n»b:h.:»’slln, E?ﬁm
egecoceesie e e L MY xemsalot I
:1’.:"""””"""“;m"""mk i aewb{‘ﬂﬂs»ﬂmauumm“‘i

™) 188516 e

i ,"xmmw.::nn mnKﬁi})tlﬁh t»!{ﬁ'”' "M»l’

» »ml..m‘”m ’ND
il

mmlu»»»uullllll»ﬂ-»l:ﬁm- {

i
IH.Mxn““”UHHL"mmm ‘ri

4 E! himn;”m;m oo T

AT rm»m)mi H[’,H. ¥ > i
3 0 )) ) > m»lnnh“ b "»»»Nn
‘T?: “'”MW“”;P‘; : : nlll[l’nl».bﬂjz ) Jm{! "’)MHH..

MI»,. " ’ :
i UL ] [ 99tnced
»..»»m»»»m;nn,,-.. EE" ;If i T osnrntedd L e rnatiid ittt eres ‘»r =
2 1180034 eedt 1y

i saremtatene 47
h»».lb»»»-»n.,'rmn»....’f;:, )

”"’”'I' ,‘»m»»p
mm»’ "y

Dl D

! »ur»m»-m»m

95 SIS E12 843  Sinnnet
i T»MU"?:REH” 'N; h»‘n[lh»tv

W) (17 it
: »;‘ ‘mmhJ””nllbblklnml’hu

Khbr»wu i

Dransanil “'hﬂb»nm.'.mn. a NI i
180 . 200 220
Fig 5a and 5b show the results of stacking with and I
without application of MEANDER processing of the line, I
the position maps | and Il of which are presented on the . ’
front cover and in fig. 1 and 2. The reference line was used [ ': )]
as processing line; the sorting of the common mid-points (ot - :'
was carried out in stripes, 30 m in width, vertical to the .,5»".::': o sa HiL Lo
processing line; the stack is weighted (weightingdecreases IHE L5 SEEE:':;": :ﬁ-’h" :.: '»._"”
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Fig. 5 c is an example of the possibility of displaying single :’,{ r:l' .'!’,:.;f :’vvbi’! :‘.;" Tt "“‘l‘,’ ! :r,vD” b o+
traces at optional common mid-points. Such displays serve Kol it e Gl IR "iu:ﬂ__ﬁ:i’i
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c) Single traces at common mid-points

Nos. 180, 200 and 220 before application of
automatic residual static corrections as a
check on cross dip
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In some cases it is possible, to improve lines processed in
MEANDER technique by determination of cross-dip and by
the use of 3-D stacking. The determination of cross-dip can

be performed by:

a) defining additional processing lines perpendicular to

the main processing line
b) applying the ASP-System
c) applying the program DISC.

By applying the already well know ASP-system (Advanced
Seismic Program) a continuous determination of cross-dips
is carried out: for each common mid-point the cross dip
values are determined sample for sample from the corres-
ponding individual traces by means of correlation techni-

ques and an updating method (see fig. 6 a—c).

In the program DISC, traces from partial stacks parallel to
the processing line are compared with each other under
the assumption of pregiven discrete dip values; taking the
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Fig. 6:
a) Quasi-perspective presentation of synthetic
cross-sections

c) 3-D ASP-stack under consideration of cross dips

maximum stacking energy into consideration, a dip value
can be assigned to each sample of a trace of the pro-
cessing line (see fig. 7 a—g).

The presentation of cross dips in both methods, ASP and
DISC, is displayed in form of short synthetic cross sections,
the central trace of which is derived from the processing
line (see fig. 6 b and 7 e).

The example for DISC was taken from areal reflection
seismics, presenting lines in X- and Y-direction. The 3 pa-
rallel lines surveyed, X-1, X-2 und X-3 presented in fig. 7 a,
b and c, were used as input. From the synthetic cross sec-
tions presented in fig. 7 e, one section can be compared
directly with the surveyed cross section Y, presented in
fig. 7 d.

The improvements obtained by 3-D stacking — compared
with a vertical stack of the 3 lines — can be seen by com-
paring fig. 7 f with 7 g.
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