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of di ffédr?ent geicsiﬂl Efgt(':sro‘gsscor lla I ng corrégspongl ng conmon y c&htered
limted tine - gates of a second palr of said electrical
signal representations to produce a second “crosscorrel ation

el ectrical signal, which second pair of electri cal signal representations

i s associ at[EiI:e\A'fs-tGd]sel smc energy travel including reflection fromthe said
reflecting 40 hori zon al ong two paths of different-geonetries
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2 correlation electrical signals to produce a space averaged

out put correlation electrical si gnal . In one

enbodi nent, in which the diff- '

of travel associated with the first pair of electrical seismc signa
representations is the 5° sane as the difference between the
geonetries of the paths of travel associated wth. {lhe second.
pair of elgctrical seismc signal rg Qeggntations, the el etrical sgeisnic
si gnal ———epresentations—are-

degt h point sei spricatiproelestrigal signals to Pmducetﬂh@aqelavﬂstg%wtﬂut ofrrelafionegloctrigall  sei smic

si gnal represent&o %e&%tmmﬂ% Oinf Bt bichedd R Bbdmerries of the paafl LE
records and the op@efenisoRnkd will he ERCsalrlof Blbcrt SIThiE siBlaDieplesekoRtioh 28t at o
being 10 5 dexmevaectha‘mﬂmsmn 1e [geintetried oft the patiBQd melee] as‘sdaateamhel hs

associ at ed wi t h thetsecond. pain °f gtyical spigmic signal represepyptions, dhereferteiesl seseicssmn% si gnal
represent ati ons JEET ,ggi o f‘g@%ﬂﬁ%ﬂ%ﬁm@a% : EE‘% ismic. reco: afr’ point on
the reflecting tap tHeZ 22l ASHAE kigha€ eﬁ}g-ﬂfﬂ ingecond pairg
of electri ¢l sekrnd ﬁorﬁ;a @hpﬁxﬁ}ﬁ’tﬁﬁﬂfbﬁtﬁlthomellpﬁubéu uatgimﬂfﬂmeﬁﬂsupein froma 1§

second poi nt ongfn;ie%tﬂcal sels@ ﬁ]‘ﬂé@ﬁ“@:@m riet ; mt(":ém?cn‘t dirftj r st i
poi nt. 15 ol g RNl o e
and space aver ag& eﬂgarn honzonspacedf theﬁrstpomt ation el ect r| se| sm c
signals fré&m a sw tl‘be i entmnmtmmrod:é tahnqthzod rof pxscmcmgmme axdespegyaveraged cor- rewords

obt ai ned by c

prises gener at i gm éalgig o Bf%m% Irggfﬁlﬂg?gﬂhg%memleg?l Sgln“;/

crosscorrel at i N@imited time gates t,ﬂgg@og 1€ 5f ts of

pai rs of ePkct r itiomlgersmies tifom aﬂlt rraiords,eyhmaaearchamn&ﬁconelauontsigoals ggemer at e from
all the recor dstedﬂfF‘ﬁtcﬂr@&%dpﬂnm% ; 8- 20

ted by CI’OSSCOI’I? l'e?e tions S lﬁ& éﬁgﬁp églrl‘a f a

particul ar pair travelled to and b RubRHatd Rk n%QioﬁnthﬁerSal naap ﬁzsefrsaaxtl ons

wher ei n eagh paif ﬁnsf anélsemdrgemleseqsmvely matrem there are SPaqe dqgsbeemgt at i s i n
the sets includ@% R¥Hse ﬁfg clrgragd seeondygeemettiea s I :
1’ SC tion Tom

travel led to and O E‘ﬁéqamrﬁ T8t taaqa?tf hihine BEGh s ca&a?iéibondl ng
pair of pat hs 25ignals in eacmtaf the festto mcsemmdo@ﬁemm@&km&pagms\/aadt y; and t

wherein th#fe almewls athe oftpy storbdﬁttmelmals are st@¢l as a visual dlSPﬂab!@nfal eommomnd s@cond

geonetries for “?E‘{;F of -
any ot her set, ‘ﬂﬂ?ﬁﬁ m;ré%tldxggrowdes&gx 1h1Bs@§§1 aﬁ?qace uveraﬁed c:orro:l£ differ

fromthose in. electrcal sxgnaﬂaphenmeeasmmemg@m gi6ng patht havingediirids mpace .| ags,
summing th#® pri ﬁlaeﬁlm ‘;lS‘ ffgem %Enegfcung ﬁ‘i’gﬁ? lmammsen xevaes‘tppg%}:t h%uldset S 30
produce a set of ‘Et %’{g@ o v Senee in
whi ch the Ut PUinektrb s a{dass %aﬁvdipa\mé’sﬁ g raat ay on a
conmon : 360n from a first- reﬂc@ticmqiomt andrhating st lamlse®adib@mettiestridpecivelias  Of

i ncreasi ng40s pac a first primary msscorrelaﬂmﬁlwtiﬁl signaly meqng cespepsive o mmlllwles 40 :
appar at us f or g:’""%ﬁﬁt aéﬁ?@%?ﬂﬁdhe doini s e&"?&&fé““‘éﬁ“&i N wgi gnal from

at | east three GAVEEDR 5618 BisPlarid Qbcbild sotheRiEh Bur rdfi8ke o AN ofac| ude |
el ectrical signal soduegps. mtmdtplr &mssmetanmmgryaltswehd mhanmgaepahho: havi ng

geonetri es®in- g the ﬁng nﬁaéf qresecptrelasion electricel sigadly te erodwrg 2mowti zon 45whi ch
fence

it
conpr I ses, means embodnnents o?"{’ne mvenuon w111 {)e %81“% %rg&eg tef €PT oduce
pairs of the saadaur WIEOF aﬂ&cdfoaﬁa HMRinksD cen

limted tine gat esFIGURE f nllus:tatepan pfi-efd @heod depdatmmewm‘ﬂ aireyispedem- deri ved by -
the reprodici ngtion; ' ans froma fir air of the records, and 50

scsoc o w oy AR ALHE AL e o B ol R s
refl ection poingr paving first an &lon T &% respecfvl vely to 40}
produce a f| rst erL%JR]E tdlemcoﬂmehatand)spmlamaged awlscoselagnmlp;odmdms é

r espons H@%@E‘mF ntre nite s, of assecon
pai Iro of ! \el ect ri ffdio LRE “%?‘8&5%?°§°‘h°éf‘f‘\9§t§“§§f plf‘ﬁiéc‘“’“ of thd oull3 é‘%"&‘ﬂum ng |

means from a secorldemErs hstraBErefulte O HotaBilOwias 5428 vadcRfl filtdr bferdio@Me! pat hs
havi ng the sai dﬂlﬁslststsslmmlms&!@m eonetrl es_but reflected froma second

reflectiorfpoint FIGURE illysgateyt 1.gf & wisgiqdre r“itgﬁlﬁ ent fime 20%eps r el ati 601
el ectrical si gn@tm@bﬁ%@gg{f %ﬁ%ﬂc{eﬁm&g}’m ChETEHY PHESE P M8nd second
primary crosscorr eIGURESs zeheﬁ;tuylﬁ@ivmghgﬁ;&trsoﬁsgacetagduﬁguag out - 45

put correl ation electrical signal. By way of exanpl e,

enbodi nents of the invention will be described in greater . detai |
with reference to the acconpanyi ng draw ngs, in which: FI GURE
1 illustrates an of f-end common depth point seisnm c surveying opera- 50
tion;

50 ' FI GURE 2 |IIustrat es a system for produ0| ng space. and tinme
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3 Dynam ¢ Correl ations

FI GURE 1 |IIustrates a seismc field operation or common depth point
setsmec—— surveying, and more particularly an off-end shot-spread
geonetry particularly useful for six-fold subsurface coverage.
Common dept h point seismic exploration may be carried out using any ghe of
5 a nunber’qf different surface geonetries for the source and
detectors. .3The operation repugmenzed by FIGURE 1 has been fdund to

be desirabteectause 1t perm'ts % f[ ér ontr nuous nul trple coverage of
atl

t he subsurface. Qiéﬁﬂﬁ'loﬁgs J?'c}!mmon depth point Qsid Ng shots
successi Ve| Y vl hhdNore Parti ly an off-end>fhot-pefd g dmaly mhetladysustfacat ed one 10
det ect OL./ nt erfmadxx- ldcsnbstrheecemlagdet ector_in the spr ead. Mre particularly,

seismic 40 - reifmaie &xplosafio usine WY P08 ve charge
2t a known de ‘Z;tttt Rt éﬁr%{ﬁr BRI PR ve Tharoe
sei smonet ers |& plel @vérp8 Sof lle fubsurface. 0perauoifhec the i sarfléTRivalve OUt puts are
recbrded by Lﬂﬂﬁatnng?ﬁotts@ucpmsudlucaesauoseﬁ% r andOnigiccPach shot is locajed on artr (cul arly

read. More
rel at ed tlg t he‘iegebrsmta ﬂg@?e‘%% OSIVE ?ﬁa e at a kn[§ gl Q'T W t h
the seisnonetg tﬁ E s MeM&Sar st 51—74. creat ed

at Station 50 - e@%&pﬁtayrena&o ediiy uﬁlﬂ 761rid pfoﬂﬁma fisBighsuwidce

reflection is. pamctp@lymattd .om the hpgbsgiddys seshet s egnent _75a, Ser sm c waves

travel i ng5al on Siperisg, , fwith the sexsmog%;lgrs?ﬁt l:f‘aiﬂg}”g%—ﬁzéy reﬂ vgn r ef ¢t ed

fromreflecti 0 ?ﬁ %&1 i élub ug% tfr%‘;ga ¢ dVks travehng alon gy

travel i ng al on 4raaeymaaetn Gpod And emftoartegem@ poidk [2¢ ©h eubs rraansempect ive 20

subsur f ace r ef T5ecEneeay mehnz glongThm pathy. hé—@nﬂmﬁsuwﬁw&( %%E%tt 75a is
€

ef f ecti veéy 2ebsurfa{%£e€gg§c§saﬁlﬁ d"ﬁo 1o entire, ks %pﬁ;éﬁgg ed #om

twenty-four su the surface sta@dnb5H— e ene gy traveI I ng
to the surface s ratwt:@@sou&lmuasmogmntt FIGURE 2,A4s ﬁrmm‘d Infacsimiilat manpe, sei snogr am

A, FIGURE 2, isisp ogmtuced:,z Ig,rﬁ, and iFnar¢ arodyeechwitly successive shOts teing derogehns B, C, D,
E and F Are p"eﬂqg’c O%St h er%;%t}travelmg ﬂon%srayb& 91 g Qﬁ’e@&?%m%sthe Beneat h
sur

st aT' ons 52, 5 ergy traveling along ray path a5, Thus, every fourth

25 subsu Had\/lldchu as &ﬁfa&dxzta&lai 1He Refid) geoin Y erhusngacaISOqsngrecoagl path bl is

reflected fronAtwik mclude energysaﬂ@t%RE B W%m ot ﬁt reﬂ%? @a% eI i ng al ong
ce [

J ay pat h @5 Tgu Ve y mn ﬁl,g dl cuon of rrox%tgbig‘f aﬁt alt

characterized Y::'. E’%r &R '&eh o/ the ;336!'39 A-LFQ&@ Qﬂude@@ﬂéf:t ns from Awll

i ncl ude, ener ghe rsath aﬁiuﬁ‘ﬁke reflebioh N@ink dlids, pibdre1fis shsfolde tdverage el thneubgy appeari ng
30 on tr agefack begdiningeas glrecfir® tiafe] q@RPIOK amﬁmtlhe soslaRg 25| tesoRIPE™ R and _t he
spread hae °°“fn‘2‘i‘}n‘é‘o‘h?n‘§;‘“"ﬁ %fat‘s 2P Lol 16 ol LRGLHOR 8L 2rrOw 30,

i 63; Ii\ﬁ% t operatmns wﬁ g"!j; € pfibsed I aCe ON

such that the

each of the reaﬂrcﬂﬁbxkdﬁotpbaﬁcemye erdcdneCkeremged sngnatsrmléaﬂoomn amlysis t he sane
subsurface -reff e:etsrbenfaﬁﬁomsturemthsa m@%ve,rreef PgtagryXanrlcfg embf the sub-
surf ace Wit IEECAE, LR, LOARE RO L P trrr, dg as
tthe program 35descnbed ob@RI T nued 1n th | T ectign of arrow 0

35 TlaeregdiaD@inmt mbvetwy v émelegspardped is-.directed pr| marily to the
utilizatign of th@ residual multiplg\fefiagiion Mvegptys.¢ ‘Fne dept h. poi nt oper ati ons

wherein the si gniﬁﬁ%&%@ﬁ?@ get:g"ifegge‘r';yt gﬁ@ﬁwed to produce sfféce and
dbo

time averaged si ParticaRfly Lefulih G Sptﬁ‘num space and €ifne tR@ing Ubsur f ace
structure wt hccamweakmlepcmt stackingn ifilnry - Tanaiidition Uthetc yortidna of tbasdyn@tlc 40

her et of or g beeff* ‘3(:61‘“1’ £y 8 aBl?l 4f SPagy- B ?f &t ed, as
bet ween é?’40 E:splayt;’ndthfﬁg @%re: f%%%sg E STEOrT A ati o and gﬁg s ar®
avgfaged in the ‘manner herer nafter _ o descrr bed to obt ai n
takegresidual nornal Toveout Vs t$mh resi dual
mitRi pl e reerctrE&t‘

pri- Geface ES and trace Gl is cross- 55 49
(d)-ratio of C&ﬁlﬁl’aﬁmtwmﬁ RAateJy5. (The Trﬁﬁl&ht @RebEativs sighals BE fnttidnsS {18 ¢Hen

The above are pdilr:d jor stinginefl yto poadfiqs| 2 peslthnsr qaired om;itmmrmnvlsqbab:er%mofr me varyi ng

conon dept h pthﬂfftlrace 5k| ﬁﬁg: g rtt %(I)ss rrela'%g Wlaltll: g%.cé CE ﬁ%ﬁls xggf:ﬁ: crotes-f the
dynamic g corklin® eFoadion enarwa 8 b ¥ GRacdl. APk ed as
space-time var finé@n.S filters to the stacked recor s to provide the

opti mum fr equenc?heb@m fpra gefledtion point eg@uple may be furghies priderstoodrhy thferense pr et at i on
of the data. Sinplified Exanpl e
To illustrate the node of operation enbodied in this invention, consider
t-he sinplified exanple when only four common depth points and

ei ght traces are invol ved. 55 More particularly, trace Fl1 is
crosscorrelated with trace E5 and trace GL is cross- 55

correlated mnth trace F5. The resultant crosscorrelatron srgnals or

. " b

Hary tes Mubpblaney gﬁir?)gfyf ur commongg(eip%%51 oméfu t%%’é‘ﬁ’f?ﬁi‘éﬁé ::enﬁwt:ﬂ(red? ratio of
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4 to FIGURE 1 where the reflection wave paths | eading from shot

| ocations E, F, and G to four common depth points are shown in
det ail— ' '

t he subsurface segment 75a. In a simlar manner, ray pat hs gl and

f5 both lead to and froma second depth point which is foui subsurface 5
stations on down the segment 75a fromthe first point. Tra ‘zes i ncl udi ng the

signals 5 travel i ng al ong 3{093 ths fl and e5 are crosscorrel at ed.

Simlarl Ve 4t races includi ng- i nnal s travell ng al ong-. _ﬂ| 4:md f5

are crosscorretanIe(dJRETheh&a/\the keflectibrf wave) pﬁhs(Mmg from shot locirIonergIIa'rand)n functi ons
are sunmed and ur sefurpgn depth Ima @G sbqwnansletal é!ahavh 1 boths lead zero

e R S A A e

third 10 travelmgcnldng rayl ms flland l® afei dradcorfrtued! Smﬂ&lyc ta®s ﬁﬂndhﬁ at ed.
Simlarly, t ra@eslgllqlﬁcmyeﬂnlg: :Fhailds f5 are CfOSSCOfFlﬂE\# Tfle pat hs g2
EE

and f6 to and gﬂ%“ gas bint are “
crosscor rgl at ed. Ti@s et Ca% @thm @&blaamaoﬁraqm}dﬂen yoimed

and preferabl yp(ﬁnte:loheh&nthplﬁﬁt ‘eick m 2 da gnmy, gpealisclidingtsigeald i r st sunmed
- tr I 0.
cross- 15 ety % g 0, e, e .y e oase
. ably 1%
Oper at i ons correlation funct

lotted or displayed conti to the fir
HRS G ltTor ol pinorlyOAhom i1 STGERES. t he 15
extensi on of the foregm ng process to a six-fold coverage seisnmc

operation. In th ‘E gé’w HWQ @PT’“‘D full suite

of twenty-four aviFg ‘:ciff ejat'ﬁéafffﬁ Q‘,mééﬁ%ﬁ%éﬁ%c“saver agi ng 20
anmong corr el at; QM htﬂ@ftﬂwm{gfohrsa &0 Hades S correl ation
functi ons?® 20 among correhti@nfingtiens Spc@mpli pilishxid thiy thc) crossdogrtlition ftinctwoi i ong€0from

all other spr ?1%0“°T‘li’ relation funcy gl“ i5i498¢ f uncti ons
derived by cro ﬁ'j%,‘"ﬁl "Eﬁtﬁ% gﬂm 51@8?‘35@% traces w (F vvhi ch

foll ow paths o dsxa D QFHMBEs! the [3ikhdlsS which are crosscorrelatdlBhee whicks p@alahi €s t he

si gnal s vl ch arrelation Jestas rael sumeed. alncbrwmecﬁxercemmhanantsh@@ in Tableclor r et i on * -

functions are BEfRHAYY are gxt |‘E§ abp fei 3B R6th © ‘F?la le | 25
preferably arepty ﬁffﬁ?&%&%ﬁ s e L ‘“’“’% Bilibaged

correl ati:on mFIGUREac;rtraEhS—aze produced V\/nere each such ?unctlon is the”
sumof fr¥¥mtwenty to thirty = SixFold Gevemes Examploscorr el atlon functloﬁ% A
Full house Sel oA Sp ot e E@%%ﬂﬁm HSE S by
traces 5-22. th a shot located at station 60, Record F is illust Exarrpl e

30 redy®ds P+E.0Fof @t @orshdnhdepth fpeihesrengs, e chrhiahiR_Eepth, poin tricbse first shot
is at staPion B, then be regrouped freacqorderge withyTableh x- f ol d coverage starts wd3h
trace 1 of record F. Record F is: proggmeds with a shot | ocated at
station 60. Record F is |IIustr% ‘1 n- ,RE2anng with records

A-E. For such comon d
may then be regrouped im acaaliaalnce vmth Table 1.

35 B 17 1819 20 2 2 TABLE | - |
CDP Trace & oupi ng 71812 5 24 21 22 23 24
B 17 18 19 20 21 225%

h.point traces 35

) W 15 16 17 19202 2B H . 13 14 15 16 17 18 19 -

R

20 21 22 23 24 P D -1 12713 LN L LM 201212 13 14 5 16 17 18 19 20 .
21 22 _ -t E '8 G2 1B 15 ¢y 80 11 12 13 14 15 16
17 18 | | - & 89 ,21@ i’;él 1t2 13 14
r ' - x, JPetc €tC. C
e H g€ e etc. A
1 2 3 4:5 6 7 §H 8 v
Qut put Depth Points T ’ ‘%
ete ~Fix5 o
' ~box6
- ~ 3x7
= —4%8
T T -5x9
. ebe,

N 2345678900 13 %
" Ouiput Depth Points
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5 The grouping of Table | is convenient for obtaining

dynam c correl ations which are to be generated as between
——Fr ~depth point set such as traces Fl, E5,

D9, C13, B17, and A21. The foregoing traces conprise the first full

six-fold output traces for the array shown in FIGURE 1. In accordan

5 with the-ipventjon, it has been found desirable to enploy (i) short

of f set aut o- 5 - correlations along with (ii)

crosscOrrel ati ons between short 1a#¥%onger offsets from each

comon depth I r h@¥hmic correlations The

si gnal_ S det H@E’Hﬁuﬁx &Sra\me iiﬂ%ﬁéﬂ}f E%ﬁﬁ%%ﬁﬂﬁyn aeptt peimrseled i n

phono ph| snehl ds acesp?lom,clb?gl(m,f Bi7yremsisA21f The m acmacommelt%annel

Cdigiti lﬁﬁm jsig-fold output tgpces for E“% 2% HeeR & emp v 6 s Ls I @O ar riged out in
io Oéwin ?@E@&%} s@fﬁma s betweer short and longer offsets fRoRANS Of known

. apparatus sd | de sdt s kil herbindften be Nibwn3 134,957 to Foote

- & al. For thel‘lpum sdetcytedtsheta wne§éﬁ-t74d>esl‘d€r bmay |bt= rogoydpd E?e under st ood

l\q@ aphically r oducxble fo y@% glﬁg :e.
t hat lgcor e B o y epr cam ccordance kivown Fﬁ ;‘% We' !
Known “'n tgﬁp Al B i & 1n Us. B Patent No. 3,134,395 f et Of dat a
b
dnce initi Tay Fofthe rpd@ Iaiythé @ﬁﬁ:ﬁtdﬁﬁcn witl §slinferstood ﬁmf retdilﬁng
_operations @drmybaalﬁ Bsetemdeslmas e aiow well known in the art will be employed for
15 the transfer of datg ;‘Er‘ﬁ‘% Teroied By peredsrs »f FIGUBE ds fox the havggbeen
operations: hereinafter desCribed

15
shown T'n an "arge¥ring now o FIGURE 2, V28 AMF ol Sedn®HioR) li? 8l ﬁﬁ&haw ng a
direct rel awhianNsil ke fetogiikea ds Madsy g ldietp irél@iomhip to the trace grouping offabl e |. The

“first recor aab&eohﬁl‘letﬁraugecerdgpmplﬂezd safdvlérqagegmf ef;%qnweﬁmoefnoet:t i on poi nt

al ong he s t%a‘“‘ ud eopard ceul arly, record
Ao o gﬁjﬁord cg@ﬁs&ﬁme l}ségﬁ{al re %W overs %ﬁﬁ 2 E‘:i i e2(l:_);0r d B

cover S subsu&&aaEeov&egﬁﬁmce segmaﬁ75f 75b record C, segnent 75c;

record D, segnEist requsds; Aré‘cetledarbﬁ of Kt Belalzlzsgwfth playback heads record F
w mbolic of Simultaneous pay ack o as _

cover S2 ubngnF ilf"gco dsr?5sy 91; Table 1 for ven correlauIrb% t %O‘F”d% A &?ar e

afraye clﬁh&nﬂllvfe fr trace 1, record F, to both 2SSOCi at ed

Wi th each rinpas of fmto@irtigion funis I R lik amoancp{oamba@kt o funiaitl xl5@@st one trace
25 fr onﬁ'@d&fﬁ» eﬁam!s elO?-eéQ}rlePé P ega#arledumtn 2*350-I4e< 4) reppgetively, ]gnd'en correl ation

and 4 x 8 of set

2x6 t
fﬁnc“ﬂﬁ ﬂ{gh c:rrclatmn s 9 x 13— Oﬁ CC g'° ’Efi]sm" S ”39”‘ a
pl ayback he ﬁﬁ@ﬁr oraecerd &8n 'in the umtslx5—20x24| nput’s of a
first correlreaiegoeislrunlt : x |n ? ;th |1|7§ %Qr:d%zo one |npu'F6 of unit 1 x
5(77). orrelation C #EPs-20924 1104 5% e 9o E@Frel ation units
: 'show block fi
2 x 2- 5‘5 X 4’wel @é%ﬁl{& d di l1:'laémform as,ofore e, ggi?n%%::g 3 X357 and 4
X 8 of 'set fofm i &ﬁélﬁbzﬁ & éﬁ' S! PatQi Mol DPIL96OHo Yost, and ach of

correl at i onfurhertdescbed i B SOPaxentZNq 3;165%(1& WRasbny Wxﬁhamnndlemaﬁdiﬂg 150 f rom

30 i will now Phveotad) thi ichnel (i wansoky laoresno idh waelsecond i nput
in theynit §n or tg@“ &nlzl a correlation un1t bo sétorrelauon

4 i 1 1133 snmlarly lead %6

Correl ation zumldna 3k 7Xof ket XFektha ¢ whll e éotibth Amgmfsem é units

1 x 5-8 x 1z«ansnntswm178romavecebé,eﬁ, gridoTwrof irerotd| Beto ﬂle)rscmndSmpilts systens are in
general | mamiibat wISEE KRR IR U v ol form as
For exggml ez ol @e tg%channels 201—204. onnegt i on wi th
Figure 4 of ﬁhictmﬁs aﬂaetremtchi‘dﬁels 575&4 206)5.e1, Gron{ Qfaits 1als(do7)8ﬁd 1 x 5(78):

further des @Fqllbéﬂ (f7}"'7§| cigsscogela tfmtwnN@PPea' oh3har@#l$ 2q70an\208; Ok, Tt h such

its 2 x 6 and 2 x 6(78).
under st andi H& The cro scorrelatlon funcr.{abs on WZ&‘)e anitz a}eh %Phcdh =k nel 131

transde St Rinidigh dhit Q86 will appear the 1x5 of d’ECOI‘d E
t & one i nputcrogtoralagar suatnatﬂmom‘hajcuuelaﬂonﬁuﬁnoxﬁ oh [RRanfedC 207Chn8 208 42 Of

correl ati on 2pplied to a symmation “‘Hh?ﬁ'tlsha‘"@l ?t@%l ine3on which thes apgierrs kkwr |y | ead to

one | nout TR U8 SLE AT o o, g facgaind 3 X 7 o

sef 7855 Fur (148148 bumda E a1ipb Tmt bNfddg ﬁ?%,zs‘a‘f mms 177

?r ansm t si pnahanély 20h-+204e8s the , outputs af dhe unﬁ§ 2508269 Ghal the Hel'taﬁmﬂeconds [ nput s
or re%tlIStF e%v wdlp‘e g aumcon‘d?n%?fﬁ?fgg % ll@ dn gI -l espect | vel Y

Of set 78 \%I;CBOHL éné &sfe € waveforms lotte are %ﬂ%\’eg)ﬁf:ﬁlanqnt \M l l now be

seen that ayreesing of a&tﬁaflméisxﬂﬁd‘ Qdbrdd) I THe thaces as to corresp 603 X 3

and 4 x 4 ofwithgthe p¥tpatp eﬂu: symmcﬁramei §Im 41‘he PuputC trassS eladee| at | on

45 auto cg%@q Vrelrbe zeﬁemaﬁ@htzeeetraccs e., from
s C

crosscorre tlon ctions ceessively in
units 1 x 5(13@1 be noted that the last wo %cgﬂ% 10. he

crosscorrelation functlons appear on c annel from
units 2 x 6(77) and 2 x 6(78). The crosscorrelatlon
functions on channel's 205 and 206 are applied to a 50 sumat i on
unit 250 having an output |ine on which there will appear the 1 x5 50

crosscorrel ation summati on. The correl atlon functlons on channel s 207 and

PN o I 1 I T . e ~r—a . . a



1, 190, 792 6 | ast two
outputs fromFIGURE 2 are not included in FIGURE 3. Ot herw se, the
set of output correlation functions as shown in FIGURE 3 would correspond

W th t he opera 9
understanding. Only two crosscorrel ation functi ons have been
described for stacking in FIGURE 2, as, for 5 exanpl e, in the summ ng
unit 250. In contrast, in actual practice a great many, qg '
crosscorrel ation functlons woul d be stacked to produce the x 5 trace of
FI GURE 3. 6 Connecti ons corrpl et gbojry2 way of cabl e 209 so indicéte.
Each of the'wot-l'refstatmeu _ ssc0| reugttdl o &l %suwslge, Larl y are
made up of a lik s‘n‘?@‘ﬁg t§ from, r‘gl the .
ut . correl FIGURE 3w
exanpl e il | ust r afiQperkdai ldied mee&acp&meu@tmmmg Hﬁﬂéistaﬁ&i@ L)
stacked to form em tioh hfenctiora d@® Heenx dSerib8i iorzﬁckmg in FIGURE 2 as, for

10 - 5 | prapplgURREthe simmipg Iupltgé" i%tféﬁffas I*i‘!stf‘Ct 3‘%‘ I&ﬁ@n ectid
peaks 37 fall su 3ss°°“§ﬁ‘;“°“ f'gng}@y&% SOADE A ddd TR e Gaati s Of the )

crosscorrel ation g4 atm 108 are made up &Qalke ntufiter b &og@frélglont | on ¥
di splay of FI GURIEm&mns Innthé exampleo flluitwed,ovdatyfay troanytelasmdﬁmctwns weref or Jyhe

various poi Hts ontaek PfeF ‘?aEFﬁ 1:35 d' P‘Séscor pel.ation thons. 15
The legend at the.t ol ,@ fgﬁ lma,gl on and
15 aut 0C QaleGhodhé Sdrelbtibn sbﬂj’l&f m{sQf “sacohdsm”gﬁ leyedent r ed at

RECORD 5 TIdeEhe ﬁuﬁﬁ@oﬁﬁ@@‘d@ﬁautofbrrc@nmwr@smnﬂaumiun@emunder t ood;zby
referring t

t%“‘“ f8c’éttef6° i 75 aitd @
are to be crosscdg; "E&gg] SECCEOI\IIIJS)SW% (F Q?ft

ICICIT.

correspond W th thieURENL ﬂiere'inl W ihdica@ll tﬁ’a@ traces ﬂl EE@tartd bé Bilogto tec82 That
is, the tinme gat &hhawchrdginge bﬁnttérFICFkTRBB mﬂacverewdha@ th@ genter time T1 qf imt

e W?ﬁ?ﬁ o & P s

In the pr oductlon ofzn qumtdmroyﬂﬁrpaﬁﬁ@oawse reelatian uiﬁﬁifﬂoﬁ trIoAa(IIi t 1 X

5(77), RBGHRE 2, whire Bl 111559_ s@@@s,mmﬁ twhdd ?&hzeed th Id by 9
Shi T1ed to Phe I apbagie o Seemery TS AT Yoo afes
are intime alig "ut thenhtha alag tinme

of -0.140 second.al lia’talCﬁnFEhlblﬁc&x’ﬂspﬁhdS tﬂedtnmt shown in meigmas,sneye y
towards the gpi ghtlaamtlt? pf t' %gf{ PFt 4’1&??41 delpy Wf&{rﬁ‘g Hemt& &ﬁ%@laféﬂne i Ngg

’_U

al i gnment at’a t| I 7] onI"—s‘mﬂRE3
m

i.e., a galdB2p ach y [ nterval one

point on the cr ossca’r ﬂﬁiaﬂicl@ﬂelﬁﬁn d:spla;f ufrlrhtltma sh@mpmm 3 1sTi>redud@I ay

interval r e eqcly of b tPhr CPI°“8 the length of F| GURE 3
whs 0. 002 sond aﬁwﬁ;& %‘t“%\‘i@ﬁz@%ﬁ o 1 i
| ength gate 32+0. gi cS&E Qdsted at times T2—T5, res, €pl Ot i @iﬁd on

di splay of the tygpewnsaoMIGURE FliChialiucl fos e:phcnﬂuhaetine gates 31—360p tsaclke of a
plurality of,.ti mecheragtesof thee 13 grcgessivelyy slper Iogfront & ssrupry damistefl dRghen of f’%
the seismogrdns | W ORES: ?ﬁﬂs@tﬁgmtﬁtwes 3AAd & bkl L © 3
having a an overlapBRp (r8lktiod! This 'Partitklari felafiekHig) W dot eRithd¥erhgat e 32
havi ng a cent er agvedapymie Tithe gafesrren be merely contigpais@ge ®3n@er teefonn a gengndowrcat ed at
times T2-T5, res p@t‘i‘t’?gﬁé’ e %ﬂra seifgpi atwely, they maay Beripacedl F| GURE 3

F
< produced for st A eI °“%’i€§"$“g§‘lh§?@o§§§% AT gtz“:ﬁfphar et er

of the earth at sue &mﬁsgatee lsych AR R Qi 0erlh fping Gio! kgateh é}.’w FﬁleCﬁrﬁHj by the
40 dynam c cgaes.el at i on di spI a feth .

€| an|

| ancilipgmephic feroading fae Tf%;ﬁaéﬁ%l 3ggare :

40 | i e i
selected to Wav trace el OM pjtéﬂgvarn Elén E}or i grglt{:l@J

type PI‘CSEH
rel ationship is nn nof: lilitddC| the PlatiddRf ford aoh apparatus indica®d & FRPURE Renof ikdT® gat es

can be nerely conth gwdmormfehq prrtieplan displtay oD FIGIRE 3 I@dm ithe wmyslon permits :

coverage of the epﬁj’ hig’t%" e"f%g}éj@m tftm‘ig‘ §E‘§f e%‘ uﬂz’? atlf"hey Egy
be spaced 45 nI:ed ?ZSOSsoDc M?r Qm%orﬁﬂu&xq nui
bet ween the tine gailcese relgiﬁtere lotted - or d1splay&I:bM&her1ﬂi§eaﬁsEd €02, andljsis. TREe fwoen f ound

desirabl e, for copfmmicourriation pigyal d@@%!hqy desayb@eilselet as informative aSt ﬂleplays me gat es

such that there i & Hbieusiosorteley Eﬁi&ﬂ’e t“iﬁéﬁﬁ‘
gat es. 6 cori%ﬁ%’:%’ﬂswg’r selﬁ$r ey "hE "an ™o og'cﬁ’l ’8r ap’f‘ﬁc li”ecordlﬁf’lg

in the formof a w glylie inydrtant that maﬁrrﬂmmls:gnanfentph&dtty@ﬁadﬁdaamoﬁemﬂ GURE 3.
The di spl ay may b 8\#Oﬁp‘t’sgaﬂl’l@)ﬂéFlGURE%@elvethemofcm iort fumetions prodesed at i on of
vari abl e area, lﬂgﬁ“‘lsd 08 (e Bme Jrg ghobdetgioqr gometres hekp gt e wenty | 5. oy
limted to the partlcul ar formof apparatus indicated in FIGURE 2 nor to
the production of the particular display of FIGURE 3. Rather, the operation
permts the use of a wide variety of instrunmentation. It may
|nvolve a falrly 5|nple operatlon 55 of onIy t hree common depth p0|nt

o o e

81'




on the output display of FIGURE 3 involve the sumof correlation functions

pr oduced fromsignals having the sane two shot-detetcor
geonetries for each of the tmenty 7
190,792 7 to
thlrty di fferent shot |ocations anng the spread 51-74, FIGURE 1. Furt her,
t he - shot-detector geonetries for any one of the stacke
crosscorrel ation t.r,aces, of FlI GURE 3 differ fromthe geonetri of
every other one of the stacked crosscorrel ation traces. By
this nmearg, .both tine and space avdse@iddg of the common. depth polﬁt seismc
5 data [s Lid

thirty T t ot locamons ajon, rea —74, FIGURE 1. Further, the
5 fo ity Gt gt loaton sfong o et 91274 TIGURE 1 Faphe

i medi at | &l y ap [afefibm It ﬁnﬂﬂBE very other one of the stacked crE*c&MorBtr&EhOWS that too
much nor ga nﬁwebum%e rbodhctinepsnd\spase ewmgmgeﬂ tife ommpre depth point seismic
fl

t t
primary eftt gt[i feshlt dowmg %romutlimé Wodnei @gnf.:%:tél reg{e'r eFIbﬁRE 3St r On%
nul tiple refl @EdURIN 3 shows that too much normaP Shove é{ié&v@ eRPlofell F¥dhe Of sei snic
data, the exagfiméprdietiod SN If i Further dppreni@hae chiede is a strong multlﬂxﬁ reflection f or t he

primary a7 capé Pt acke p mpmresal oiﬁgxsmiqeipta, thy exagtogogrectionpfor meralfmvs@r necessary

- for th
10, torésii;:tp he. %ﬁﬁ% i I eﬁf S e G g@%}? k!
retord tine 1 (;r_) Bes hitker &lich will ehmmate the multiple 38,58 as t he nat ure
of a filter white Iﬂzevmdtliodeilstlﬁsema:t eeaﬁoh)ems;m'bhmp Be 1&8 3 mnu: aeﬁpbctammg

mwth the t hetdpa sed.in 0 s|cs /ol ume 3, Jupe 1965,
begi nni nbfﬂa nﬁ a display, ?)E B y lurality of tume gtl% along the entire \ 15 such a

e rd r eration hecessa size the
di splay for elihotmasml K fiﬁimﬁe &ﬁesﬁ-dd e D e i RRephan

sei sm Cc recor the eﬁtheremcelengﬂﬁ:fmhteﬂeumxfhoh%e operation necessar to best

enphasi zg the el cThe display of FIGURE 3 drag be elgpﬂagnwaﬁnggui egrq)k ndes| red or
unwant ed”noi s o{fﬁy Hrl%%?etr @@jﬁ WE8—974 The axis of such ﬁlter tir recor d
| ength of eaC {18 sla8ed CRRIaEH fukbs of FIGURE 3 is rotated so that the spl ay Of

FI GURE 3 may lde reimatyosnddmadpla reflecripng tears bg m&bxselmndmtmddmdbmpachted one

veI ocCi ty%5fl | tépmﬁgrqz@gmm&ly’t%&éoe p@nomﬁmgg‘g art anld des&rl bed y

nbree e ide b locity filt SEPES 903, rages
948 974. The g 1l§11a§l - a%‘tx: fnty 406 %&‘;’me fdsents the output of filter operatiohO t he
st.acked corre |tbentr&qas1db<|5;)ﬂsz7of5 xP] GIRE sx m lrlectla,twwo 15k3, athe nat ure of
the pringfy aﬁax%_ﬁo%wﬁ & ghetin '%zﬁlt itk theciligr axipetite of aq ang

rate of secon ner output orr the Faining set

er trac ?}1
separated one liernate trages jEpGUREeE g6y Mor e
particularly, 03S4ré @@ Soudp géxﬂﬁﬂ} Eare@t)mm@ withl @dcladoe trace

25 . and 401 but lwoh altei filgr amisciditeth and 01 epcanti \pef irdce.cFrapdddadndon on t he

‘dat a of R@g i gined by operatmn on the d1splay(§£,{P é,:mp ze?g g‘qgest r acs% 400 in
ere 0 0 9,

.FI GURE 5 repr @ﬁﬁeﬂ'& EIBT%gOéfI gtsim per trace, traces 412 with

-the traces | >$m54133 Jxo 4 second Qer téac ah ,ua&smmnd old5 sdcdndXpet7, 15 x 19,

and trace. In each cQSE, the B necfes for ECciRElt Sreabtaltxéddrormmpletblm indépend-i | t er and

Wi th thesil tét‘i“ g Ihe yeli o%‘gn {2y time dndication omhe display i Fug epppnced Bieg02 second

per -trace. Tradd ﬁfmi i o L Bl Bl B! EIFIGBRES, Sk 30

of alternate e @ﬂEﬁEShaOﬁ -philn ectionVhisha .&dpem&ﬁmw&eh lzéro and .— 0.001 second

Traces 402 anc&iré?%zaﬁ)les f@lf;tseﬁrgnl)@te f hg irudescofy the dapas ﬂcneﬂlguom th traces

400 45 be identified as ﬁﬁ‘fa g@%f a}&ﬂt one- ﬂﬂ’ %o%rgm %? lg‘?gl%ft - 001

second per tracewhdd #eqiul &ﬂdconsldered it produces the larg e siphilsal ned by

operation on toharatkis 498 ay 40f. THeGoRbpl8 1s/\equkllyzdavﬂopt=d loh trairdsamesm 411. 35

406 and 407 herefotst gn@ﬁi’mﬁ?fn&é)e &mllt(l’@}lasse&m@fsp@rﬂq%3 isrmersly 408 and
409, cntificd as about +0.023 seton Sy i[zgecond per trace; traces 410 and
é

- 41'1 +0. 003 Secoﬁg 1so®ﬁdeﬁtri?&@'raﬁlé' @-Ctﬁ§g ty of the iny ut traces which mé@Gp413, 7 +0. 004
/~segond per t rahneyamemdoutpmad@su p&ﬂs 2apehtsd dvery fm&}tho opea"overage

Tt re%;e. | n eacHu ﬁﬁmﬂ%@" JASURE 5 &EEC ogucgdy bsa _ﬁ neEys-f r om

s leteky in (in%r\b ofe (x)mt ks geometries from many co Jpomtrecords, eéxsrmnioxf,y of . sany

ited to a six-fold covera; i
tine indication afe dp&itidh SPEedMettyStrdok) izord ¥ 618 GrobAey the basis for spack0 I's
found to occuravaaging oltel"dytxanacemelamons fer each tlme gate to improve the data correlation

40 - statistically. It assunpp plF efggn gysscpqqqllatmﬁer gy in the
T a 1 en tl

(races 1y R ﬁitfmt’z: i P

reflection hasu sp eROMmass mespazewara Che over

per trace. Thicerrdlagbis@iSlilet metlrlse tfag &1 crbslsnaltreltttiw RirgHs, Gmdé-‘s, BfxGhe | ar gest

peaks on are stacked to provide gn-ayerage 14F2CPP craeerralﬁtenéwatt opglefl2. inthj s means

that the primary 37 properly woul d 45 be identified as having

a stepout of about one-half mllisecond per trace in FIGURE 3. 45

When the nmultiple 38 is considered, it produces the |argest anplitude

signal s on traces 408 to 411. The nmultiple is equally

deveI oped on traces 408 to 411. : Therefore, the stepout of

M I TR I o - 1 N N~ o~ " T
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1. Equal @ate Mbde. This will be preferigf for it has sinpleg input.gln
this g m)de the gate centers Tx @mre equally 'spaced intime on the
record. In use, first orreﬁucen;teesrast mchat err! the nurrber of
time gat es K+ ]Hd %@lﬁ % %&?gﬁ gf:“o this tion include: T are

speci fied. Thi sy la 49 G a&ﬁr}hﬁ arid tHE Sumber of de

Tx=T[err] +k[ er rp}:i‘ﬂtsflstrfokwhﬂ:h dynamm coifelatiBiiseaxgab eaelcramglght A mgrdfm

aut onati cd$ |y tabulation ofcep e ta@fl 14%@%& fop dheg
successi ve gat &% maf ms‘;:‘él; vt/ gg‘?‘\:‘ér& h ﬁﬁ e gdide! UStrated, ,._‘

| . €. center times Tk which are not equally spaced, Typically, they may spaced

L=-] er riT. at early record times, where signal-to-ng 1@ )ratios are good and4©mporal varxattons
3 50 glm_rtrg e‘Ptd)@tet treord rﬁ,o r@c wile e satisactratbegusgs | nifi cat ed
in FlI GURE 4. tempors v i ifﬁfga.ﬁm rigpl Tf‘: o b, Gper ati on
i ncl ude: the maxgy sy 1th record time/TRY &ﬂJ loh Er] data
deci mation ratio, and the nunber of dept h p0| nts or which the
dynam c correlations are to be c%k Eid _ja_rec rd or 45 abul ati on of
specific trace .and record identi c_t‘°i on We CDP groupr( gs will 45

be mai ntained in each operation for each dynantc correl ation.

2. Unequal -Gate Mode. This node will allow the use of a schedule of gate
center times T[err] which are not equally spaced Typi cal ly, they may be
cl osely spaced

P |exgypingst willen 45 ‘/‘



at early record tinmes, where signal-to-noise ratios are good and tenporal

variations 50 occur rapidly. At late record tines, coarse spacing wll
be satisfactory because 50 signal -to-noise ratios are generally
poor, because |onger data gates needed, and tenporal variati ons in

~primaries and nmultiples occur slowy. The gate length L[err]
al so vary with record tine. The 25% overlap is described in Equation ([9)

4 4 | ' [err] (3)

9 9 1190792 1,190, 792 9

9 where—k=6 2, 'r\ t—amd— The Tast gate |ength
~equal s the pheat %n err Where this overlap is
enpl oyed, the gpl é} » cotdéldtion ﬁ%&xﬁ@fdhﬁﬂw@ﬂi@n udrber of depth
poi nt s~ | | plades ectdﬁhiu tofah ghth lagmdmeheﬂrfam ekt h 5 i nput

trace bs gi inpmtdagexsglvenby

5 ' | Gate Mode: Inrtral tinme
= T[err]-L/2 - tfgl%lmﬁjgat%}%z tm : Final time =T[err]+L/2+t[err]

2. For the Unequal ttﬂ,el\/bcfe Initial time = T[ err] -
Llerr] 2. For the Unequal GateMode ' ' 10

Final 0nme =.T'[err}5. af B‘F‘?T?iﬁ&ﬁﬂ b By way of exanple,®for a
line of 305 input S e "Vl el ds 50 out put - profiles with
ful'l six-fol d gpwey agmplaefof @lheof B purhestlsf widghnyiedscsocanpue| at i ons

are conput egrofiles ﬁrtﬂy frdlm prverﬁgei ehs fellminarmm xof Bm‘zput dept h

poi nt s 15 are comp P}a‘!thp i mons ;3313/34‘;‘_?1@'5&1‘(; ﬁ%‘i’iﬁ are gener at ed,
i.e X e a d(ﬁ,ﬂhi x a‘imlof eIV e SFosscorrel at| ons, giving a
total of oal Dynam ¢ Correl ati ons -1200x 6
= 7200. Each mmnwmhmnrﬂﬂ%eﬁﬁ@@s of K+1 i ndi vidual

correl ation at .i s o tefoet i) Jher gfore, a grand
total of (K%}ah ‘.%2@3 ﬁ&?ﬁrﬁ itfxﬁ?{ﬁtKﬁl sk ﬁvfgglzo%)ﬁﬁ‘d; ﬁilffmlatﬂﬁﬁﬂéat ed and

st or edag or 2R laatOstéréd far \i\ﬁi‘agiﬂ ¥h O kariesy s .ways. 20

Experi ence hasEsu esltaedlgsektatﬂm@o%@(ltm ;gateesﬂi %"EIBIP 'for rmst
1Vl
la Y
| l e

probl ems.  Assuming @? “d-‘° vi dual

correl at i on&RRI T HEORY geBﬁ 456 “"du line or 3456
i gdi vi dual corr-el atii onsggaegmgcwzpublammd»&CamMzm "

Aver agkhg and va ayesaf 2 amnw Woperfotmetd apdh displgyed in several formatjer g) 25 ypes of

aver ages mayith 11 g ; V&l 2lerfo Eg}g;tg 25
with the f(&kﬂlﬂ?‘gﬁ&) 2 %hnﬁﬁ'pﬁfcg&a deVaC§ sﬂegn}époﬁgg gg{gs' rcegren%:e to Tabfzﬂ} For space

aver agi ng, I(l])Ctth@d‘v Eregedah BeMdeschibed aee gi ven CDP geonetry wil |

be averaged over all or part of 4Fe |ine as specifi 8 on input. X
referefte to Table'T 3y (n’lﬁﬁq‘:gﬁl?atl@ﬁh (1) t hes averages can>be
‘descri bed as: _ [err] 30

[err] where the suﬁlﬁatmn 1 is over all output points vich contain the particular ij trace

[err] © where the summation 1 is over ajl dor!r-tsput p0| gers whi ch
contain t he “ptigafieny Quis th mymbgrogd correlations being St“ke T

L[err] conbi nation, Q.is the -nunber of correl ati ong, bei ng stacked,
and _ i's toh%oﬂtsl ﬁb&ﬁe k™ correlation time gate. Normalization by the gate length —

[err] T AT

by thesgate Lq%ﬂgg'gmﬁcanﬂy more divisions than by forming one quantity - to be 35

L[err] may Pﬁ dopsj Yites somPiRe g él?‘?a]“ ¢ SyeRiione BRVYT ajﬂogl'd Nor mal i zati on

may . be done when conputing the nam c-corYlaQati ons. However,

t hat- woul d -applied to “the gn%u Hglﬂ’? in (f5den g} RFGS At ek °by form ng one
qll}gnt ity [éFél'f sﬁ %Edm‘e i) mp“t © sg%&ﬁr‘rp%‘a“"f‘ g;{;]F'fe & ac out put .
Furthernore, ™ Wtﬁlr e Jv&aééﬂ Q@ﬁhY&co&Glﬁ&bEx&ﬁx}ttmﬂs hi@ailable; the d'lspl@elﬁiyl ng shoul d be
dope aMder iduallic seleceddh & miyalbkofrbe fonpehenn io FIGERECY whitiniy aiplet org 40

i nput to st afbﬂnlaY involving common “thﬁt:}s?ga ﬁi‘i Eﬁeﬁ m‘i@ﬁ el ation
FUnct fons o AT TAEPL (IR i 3 Wi

-A dﬂferent display, net: shown, may involve -common -offset versus time gate.
45 This- display of - the space averaged dynamic correlations is formed by ' arranging 45
them in trace form for playback: purposes in order of increasing time gate for -each
offset. - There will be twenty-four such displays, for each portion- of the line that is
averaged, each one correspondmg to a part1cular ij combmatlon, where Coe
. ci=1;2,3,4and - = :
50 . .. -11+4s,s0123,4,5. - . o : 50



40 then be selected. It my be of the formshown in FIGURE 3 which is

a plot or 40 di splay involving common tinme gates versus

of fset. The space averaged dynam c correlations for -display and
interpretation illustrated in FIGURE 3 shows the correlations for
a particular time gate k arranged by offset. -A different

di spl ay, not shown, may involve comon offset versus tine

This display of “the space averaged dynami c correl ations |os?§orrred by
arrangi ng 4510 them in trace fqgﬁr pI ayback pur poses in orgd
i ncreasi ng tr- - : M A

such di spl ays, fr éerhﬁrptoqftsudndqﬂays h@ulﬂrqmpmSHaile illzl correlation su!amatroasged each

fo 313 Epamcularly in such _
Oni gogrispogdgggdlgp ys? t eg};:)p tractaégf h— %Gﬁbgﬁ;‘ lix1 co’rrelauons u
| = an ‘for the time gate 31, JTE atlon of the 1Ix1
50 8 10 correlations for all records over time gate 32. The tlnrd trace JwohROdispRg the 5

10 Thel fsummnomfforsuheslmmdlg | 3y shewourthd rgembe i1sd  suimepationyforl
correl ati on surmmalipt e 34; the fifth F ate*gl @Fm‘taﬁ@ for time gate 8% tb‘?ts‘%m‘ét c. of

FIGURE 4. More paPtig %?’E‘%?“"“ § be dmilar o flk SRt Aeipe blhS lRvds e vioul d
represent th® Sun¥Bhkda@iaSofQhe 2 elatidns C'Olel B#r HisgMySwould be similaf @ thé B¢ t i Mo
gate 31. The secoexckpt tacé mlyhsdthbeumdmors ofimiim t3ix@ncogtlatiohse The fouth Hisplay

correl ations for Hould pe sigilerstoothe first jexeptghigtait Jpyolvep|he symmagon piathe 4dul d

correlations.

di spl ay the " “The fifth dlspily would! FVENe] R subnRieion R el 1785 Qitkiftionss swdilde fourth
trace, the 1I5x 1 * SisPIay e Gbkmled fihrough the 2 x 6,13 518 gatmx&4,sectuaee,fsuahtthattthace 15 he
1 x 1 sunmation fmentHonnh apley 861ld m@vesﬂlxtswnmatmef the 20.x 24 corrdldtions] x 1

summation for ti Y‘% as readily interpreted as the, ‘%&@‘ﬂﬁ e d] fisghul d be
simlar ‘to the friﬁ‘% GURE 3, by Brese’tthé Ygjul display P?vgnm%f the 2
e

xzcorrelatlons thlrd dlsplay would be simlar to the first 10

%

except that ¥t invol ves the summalicening hbrg DisplaPs correl ati ons The félrth

di spl ay ypbahl 1 el iRt ot if““%& be@t ves the

foth g:ﬁm e |
sunmat i on of- the correlations as% Qgés, all haye the sa | Splay
woul d i nvol ve t heje UaFBiréup ntervald, £1nH1c9ted5mCDibl’e ations. Simlar

di spl ays ar éf or ned 'I'lhsr attgtelpiygxesws HBPIXm and, multlplforestdt@élmy Uhd-e, s@&h
that the 15 increas ispleysd ‘ freasidg, i on of

fiset. ?f)r cac. tune gate t re l S _arec aEvanta
the 20 x 24 corr eﬂ@lﬁ dipretation and s1gna1 pro ]?ﬁ &ﬁa&j ly
interpreted as the @ﬂmiml;t rsermatgq:tumanyearnaemmﬂd‘ aﬁtribunon as above disGefbe

i | lustrated 3n Fl GuREiog with FIG ¥.esents a.useful dis a%/mof a ne and 30

ly I at of FIGURE 3 but for late reco es, a 1AX (] :
uni que set of sei. Sou;‘emig IS)' spice lag may not provide sufficient rezl(rj ion of the pnmar;lv SeaSI ng

Space Lag D spl ay ultiple residual moveout. Therefore, the longer spaceVlags preferably will b
3, the display i n&ﬁﬁildv&Bftﬁ B ENEIHY rdcordBringa (The @& Uspacd f IS dimaimdct dorrelations t he

space | ag bébBng nerefrebly vl be(ﬂmbﬁﬂtmthwkeeqodmtl b&lcwelayonsnﬁde snrmm CDP5
dynam ¢ correl ati @ﬁg%ear#v% 0s€ 1t is smc};oﬁgs’%gée reco ;lgmtseure Ist?‘mmaz err] X

n Fl GURE

space | ag, four Fonés being Hon & %OV@ al dfefea®l © | . 25
This particul ar geoofpivhdnid &ﬁrulhﬁ(ﬁs win Ha lgtremateyl aﬁﬁdcmdluﬁ ke [t£bler o FIGURE 7nMOVeout
which 25 40 i IndICHBES, [Ti rrpegsehty ﬂwh?eltﬂﬂtﬂhlegm)hmlelkaﬁtq dns . & Reatfdspl ayd

« define th

in order of incr egg‘?sﬁgmggﬁ‘ﬁtmm”gstl: o “:L"’t‘;lt 1?;m & ‘;t“aq’em@%tf‘él ealFﬁte | i near
moveout rel ationshi p PEmdl € gf gﬁmgma

si gnal processi ngl&ughceds: Mﬁélﬂibnstvyithfddalt&litioﬁg)nafsudhl‘ilﬁnlﬁﬁ 13 |shoy $n FIGURE to
quantitati vésy sepaFuamesugy ﬁndiﬂbi# amidltﬂrhw epiit ATt woulsi pripgar,  plottedhvegsus 45

descri bed i N: 130 nean %é-t through the ongm From the slope

of ch”ling COTTECtipn S I be, deterinined.
30 TooHs 9! Rifs Ikt @f“irh“% @%ﬁ ki g fBaaxs fe N 0T d
times, a 1[err] X (of'xélht[ons plus several - ngOldﬁ) chrfellafibné abhich (¢l Gnl eR@nddd YangO bf Pr ovi de

sufficient résol u?me%;'momouitms mul ti pI e residual 50

3 d ] f |3 mixture of
moveoun " "Ther for o B irratwmr o ek

enpl oyed fors Incrs%%f NI e chadly BanE

correl ations_35 conelmoea‘&m&kswelwnhhasiaesnddeml ayed w th sel ect ed short | ag

or all selected tlm el witndoifsPésahaat i on and

P

'

correl ati on®whi |'e Pueseectipmef the e zones of FIGURE 6)and) the rsnagp lrescand mﬂetlr@t i onghi ps

of theser. fuelir *m;: UESPRAGE] RESHS AR vide he

ake di ever. In
record into- sever@ih i’?f E &N\Gdine the early recobOtithes 2R\ BsnlaPE LM m’r}mﬁ Hig the
trace 300 of Fl GURR @aceRnk. H&UREZDB&na:xﬂiﬂef &I‘sﬁdhtstacked space aﬁﬁied@ﬁnadﬁfﬂam c

correl ati on$0wi | Imbdatgmélﬂlatb@@ﬂagghtwdrt@s&se@mw ttheel4Xa bt Gunrods| iﬁtdﬁa 7. 49
In FIGURE 6, T[erF{ps

h | 1 CO 18 T
K Record 40  gme might b %ﬁﬁwg 85 L?EFJ? or(aq'% Eﬁi?iaisfx k? xﬁjﬁig time

zone boundaries. Wthi'n each zone a di fferent set dynam c
correlations is generated in the foll ow ng manner. Zone 1: For
this zone, the displays for all selected tine gates will consist of the

I[err] X space lag correlations with no alteration. One such display is
shown |n FI GURE 45 3. From such a displ ay, resldual rmveout [err]

T A r—- o - Y Y e



Es

Zone 3: The third set of dynam c correlations may consist of a m xture of
1lerr] X, 2[err] X and 3[err] X space lag correlations illustrated in FI GURE
8. where the top set of traces are short spacing autocorrel ations

~ %0' ving shifid dﬁf{%“’&fﬁ?ﬁ %}
t ant ft
. ong trace el abi YBREERERLT d%mﬁétwséé’“ff I AR

correct for

and sets 2, 3, and 4 are cross- correl ations of successively

I ncreasi ng space |l ag. 55 One selection of the tinme zones of

FI GURE 6 and the.snace | ags and m xtures 55 t hereof for ,;Zbe
various time zones is indicated in FIGURE 7. Different geophysicists

may make qjfferent selections than ltlb@r;gg in FIGURe 7. However, im

accor danee W HEORE—7 ettt ug LIIC eau ree@ru T STne di spl ays

woul d i nvol velmhﬂe)/%?h@ace lags. Slm“i ity ed gs ¢ ‘fy§d an exanpl e
of such.stack&¥ EhZEe nf Aﬁm Foduced by Qdchradr a0z Gdudes The bot tom
ei ghteer tr ac%énbﬁxﬁ%neo?etﬂk mﬁ %n® 5AK Qlddsscgifelitiphs i withethie/ap foud0

crosscor sel at In@d’dSonrecord301belngautOCOEblﬁldREigIﬁlshOV\lever was taken .at a recdrd tine

of 1.550 secondslt #iHijbe m’@éCfE the greater th ¢ SPAEC ngb?tw Pl(tygi rtlﬁ??lmtﬁ?igie second zone

of FI GURE 7. mem ﬂjl 2 %ngza%ﬁhgseparauon €en [inmary an

1,190, 792 More particularly, in FIGURE 8, the primary 303 has bech hligned across thei ncl ude

2[ err] X space eﬁt&@&ecor&l In tharlhy pottion 20 ke Gsplaﬁ[@c rsqep@lgpen;eeqteé lipsul d He

egpl oyed, 304 forathqjmmtt h‘ eaglg 53 Sl oyed.
I F|GURE8 A atl e mulfiple as d
e AN éﬁy %:aﬁmﬁﬁ%ﬁhﬁ é?é%fﬁ =

crosscor ngl at iobgacevingshin & Iaeentah lapdmranf)case, the uset of darges spage lpg;godqgtra@tgl betSng
aut ocorrel ati der tg}e Eien at Jate record times.

It will be notﬂee ?&ﬁg;ﬁyé E‘ﬁée our autocor auow&broyagr oduci ng the

crosscorrel at 'r@@exéﬂaﬁrha Ror s HQhegér&&b@élatto naﬁaﬁfoa&hem)m@tcaﬂaga 'plrel mary and

mul tiplesg signal drosh dnive315) ﬂse@plsd d;rlerel R {] ép-smummgmmt M@

Mor e partlculatlln 15 1 g 0 r tmn %‘p;s dlS%d across the
10 enti re t;ﬁ'@’z °[a %’él e e step-out

‘represented b ous ployed to en t'disﬂ SebY Sentodihg’ aﬁld eadi |y
defined as thecoﬂrecmm 86h pejor ¢d1prom¢n/efstltetnemmauon of all2fhe cropsorielatiane| at Pons.

The defi ni ti orfigaghcforsagiven sreeedis: of th multi. I e as indicated by t he
lines 306, 307, aﬂg prioe &rbothhﬁn ‘j%ﬁsta Chrkekiitn ABE vl QbgrdaX (RO ti-ONS,
respectively, cﬁfxamlc correlationt 831Gk, @ dd&h@ﬁﬁe&&eﬁeiﬂ&ef&ﬁ\tﬁﬁirﬁgbﬁs t hat may be

Se=t
(=

obt ai ned 3by e olyylgrs biftg conicnat IaOﬂlolg_&elanvr: tqgfhe shechy b aeps %u§.| ven

display. In a °Tc C°t'??§°’h§§““6 5% sh a‘l° ez
for time gate ::fié e:j ecti ve? icgl‘;fnlaro shift to 3c!orr
channel s 311- s a:p eYelév n foﬂ e sRishio Qﬁfedft&| @t grap Sfuderttbr® I’tﬁlphj&d for t he

recor der 3802. ﬂwdutmtaelﬁspe:l@etlamdmd anl on unlt ot sho be é&pl oyed
to generate artd/ l“ﬁ’tste DT @40 ﬁ%‘ 1[err] X
Shace. rade. MELTR S S bt S SEHE
summ ng uni t : t‘éltgﬂh&oﬁ goin@Nan 2 Qubsurface hor1zMﬂaﬂdSba3ﬂ &t Gaal’e applied to
the sumrigg umutfacazﬂi byemvalypaﬂlf N4} in\gengrally understgodp ghe art. Both analog and  Thd0 del ay

uni ' may be SBa] prensar o e o R TS B ol s
The del ay uni tie 2] e d RANIC) G RE HoRbut LR Bibscht Wit applicalin @ oroeddaenel s~ may be
advant ageous| ysuchge tayte bmeK&t]hma’qateﬁthe qual i ty of the d| s Iay by renovi ng

static 255 cdl’heemmtydp of rstatie._erpo: E Pt | oPof all
tthe crosscorr eﬂl“ﬁ‘t"fi tg‘s signal to Slde 1 Fg;t 1d “aéé °f

dif—'.b

e~ dyhamic correla £

Static Correct folikhathdil moveout (RNMO) and Q&aﬁeﬁﬂ@ Jﬁ@t s:tmOtimﬁnd group-
static corr ECt'de@ﬂtd&tE:d’ Qi Sautbinbidic eiagr@demomeperanon is desxceytrtamsurecxbatrthé ation

st ack. Static d}@ﬂieccmr@?ﬁw’asafe P’?‘i@r &ion ﬂ?‘%ﬁ’éﬁi’gse’tg °§ s 340
% 8 rﬁﬁﬁlegoy

B ShA LR

bet ween el evat j 9. Qhaidel By carspasd o\ aihl@t% ml@yﬁﬂmfnesr five rcOkliion g

the 1o rgeor iy, SEHR webalds GOL5E L O sioke koY Grela ksfThdoie 8k L9

s~ correlation lag rsaftCHW beltht n@ &éctioh Qid Giill the @pgied g¢n c detector
or group of deGoeFsteforngilioy edFi oES.3bhe next priyagtieorela tSizealruesfpeeem ve traces
i nvol ved. is H1 x G5 (Table I). It will be correlated with G1 x F5, and the static

ol,gprre%l ons

In contrast, ng}dmn %?W e?met the;LJ“ﬁ?m&ﬁ;rrectm re] 1ve F1 X

i ntroduced i nt geoﬁetsy?hﬁinauﬁuaﬂ@@&rtﬁk Yer 3€uhetried) @& 9] yxt3 rée Bf étnamuaevents on a
gi ven sei smi ¢ dynamic correlationa ©y(nk) oimpepnsiatitle fecord fhini, fheseostatic sorislationeen t he

| ength of the travel paths froma poi nt source to reflection
points on a subsurface horizon and back to the earth's 40 surface and a
vertical path. NMOis generally understood in the art. Both anal og and 40
digital systens are known for carrying out such corrections. One systemfor
acconplish - |ng such correctlon |s d| sclosed |n U S. Patent No.
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resi dual normal noveout (RNMO) and primary versus multiple strength and

tinme dependence, an autonmatic static correction operation is
desired to insure that the 50 dynami c correlations are added in
phase. For this purpose, correlation between 50 primary dynam c

correlation records is performed, prior to stacking, to obtain the
necessary static corrections. Mre particularly, the staticfnorrection to
(

be applied to dynamc correlations F1 x.E5 = ferr}(nk) and GL x
F5 =[err] (nk bef ore stacki ng 1,190,783 be obtai ned by correl at '129
[err] and ferri .u. |ua atd ..inus fve—cer+elati-on—55 lags—of 002
second each or 3cas r‘=F Oﬂsaglﬂﬁmrhetmdﬂdgam 'ﬂum sthmve peak 55
inthis correla Eﬁ% fhs ’@ed%‘ﬁé’c’s H&g iy @e sIgnb“‘vvlll be
1C pro empn a

applied to log1calo of sé)§tﬁ1ca: dtigns! 1Pth 1w Re Ggﬁ | Mar Y.
correl atiof mgsia%suhatrtchﬂsorebtmns ~ is HL x & 't willsbe
correlated wwth GL x F5, and the static correction added to the

previous one to get t et Ktﬁggam Xcﬂzﬁse,cmggrx ﬁe@a’rahd/a;!soiﬁssx E5. This 60

is continued for the entlre set of dynamic Corrélations’ cont’rlbutlng to the -

1 x5 60 all mvgaothetszm;e, thees dhossl E;IFasrnH)Gf'nfus,tlhenlﬁ)kﬁberor gRa@arbfid es, 1 X 9,
1 x 13, etc. Itﬁgtégﬁ;aﬂ jhfﬁ, ¢, ﬂéggove fourcjsp ?h cougwoelsgnalmghtﬂ shor 1] (k) are
i n reprodugi bl e 0 PR | a5 tafjgcsat t?lces, : ey can

1,190, 792 should not shc:w conslstgn:ys be(t:wZJeen ﬁzuibove C:e:sre 11§esent o e stachrm ég

perfornmed as recorSkcondiry alatid icarfeBitichl gl foi ehe SéntifeKiiROmSP 8¢ Rbrivereatly! hese short
secondary cor r efligplayesihas qmyecm;l withsth ¢asneminl previqusly destribedn Badr rowearitewe by t he

ch display ogé iopg b ei
geophysicigt = an Hess fhe suge i§ Et-ﬂ? SUREST Seatpst eln%rbsfol em pri or
g:ven o ve_ stat
to stacking thebé&@iﬂ 41=p4 is read! S0l thébositbe S ireilliog hes
static correl atindmal =sp. tIihenetfsﬁhd Eredtion aﬂBﬁefd&b ergﬁen Hyandia BorRlation sngﬂal .. shows
that r ecor d corinaheaverages is the sum of statics in a given trace up to and including the one in
5 %uestlon In oth rt) s, the aitatlc cl:lorrecu |for; ay¢ragingcare encedeto tthy ee %hot S
rst pn ary correlation sienal in the set sticgessive et fi
E F, and G Thijhesd @ﬁ\gsm { 110 sathe b Crecd Iét show the s

O r
THey will show the sa.ﬁ%ﬂ?: cCt i 0 .
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for comonly-centred time gates by crosscorrelating trace 51 40
with 53, 52 with 54, .53 With 55, etc. wherein the space lag is of t 34
units third ) - displa i nvol ve crosscorrelatin ace 51
With5% th 55,53 \Nitﬁﬁ% "‘ﬁ%%z et e fnradlcnla_y_g_a_isid_ona

.three unit sqaada@dlpig odeaidSelemﬂalestgaﬂ refieserti@ionsatol pradice a second cros-orward ta the
ext ent neceswaelstion glegiridy} signal, cuhish secpnderir dof eleatricab i f@ﬁﬁcnﬁgﬁgﬂﬁe of the 45

subsurface riEvfige oi:g sﬂ?ﬂ“i Joziefi ) ﬁé&lﬁ%{m’%@ mtp*eﬁrf@;n (38 by
progr e‘s§| vel chséc&relauon lectncal s1gnals 8 APup&elié disp ay with
I ncreasl ng Sqhakical sigghg bet ween the correl ations. . Thus, the space

averagi ng of s& mthwb@@pndmsetetﬂelmslhasvm e gliffer E"‘ﬁ% 7 4b o

results. OneSSpe ocia 1 ﬁ% c
The ”EHBOd t?ﬁ% %fn%u e ?&?a{'ﬁgfsécbtﬁt ‘%w&rgﬁt ka0 ReplebenteN€ SUBSUT f ace
by 50 nivans of application of space average dynam c crosscorrel ations

te either CDP.ck A methOdseccordmg to Uale’oﬁat ion wrbigls q“thPln sﬂ‘ﬁa@ Thi s

appl i cation xt'hlgre ?t!i‘:?s% ele mt:?i g%% Tﬁ!&%@ﬁ 1ved fr{l)C mc:{l'i ¥ OI se and/ or
unravelsng i g5 @ e bt & LeheBPlca ViS5 fsg Qickdopt ent 1set's
of subsurfacmﬂgedeh&atiminsa second paxr of the rer@;Tan‘d\EnG&ththé vel Ppachs 1. A

met hod of geat@Flatd Ngthaths eoaav@retgeaalcwmel %&ﬂtﬂom)@ e@&tﬁlﬁ “d%l gnal from

Ti
55 1at &jf%’(’g? the 1‘ O.f gﬁza § el Sm ¢ ener gy
at a sedi NGreldcrinl St o second .pomt o b rsn% Rk bxthgn Bd emsmcﬁrsepaﬁtgy f @bl owi ng
comon depth poi. mt nie@abd acbid@p , to Whihimh3, the said. recomst:tmrblermgrmentgses generati ng

el ectrical s@trymné fhe r quppp & sayelation signal i produiced CIOSS-
crosscorrel a‘E°FT gﬁ%ﬁﬁ%%é@ﬂ& ’@’d‘nﬂ rfgér‘lg Iﬂg&st pai r of
said elgctri rizoft [B%& ﬁl onlieﬁﬂepf:&gﬁiﬁgo y lof I St 25

crosscorrel athe cgaonetrectof hiatravell patal assomtited:hmﬁlthsh;st aiD second “pairs of pai r of
el ectrical stlegnigdl wmw@mmwmm s assom at ed w t h seisnic energy travel
i ncl udi ng refl e%:t*tdﬁg’ :lrt tnﬁé°§é‘ﬁ“ Wo pat hs of

Crosscorre. ICC & secondar CI‘OSSC

ditf f er egpt of the first-gheri? [ drd3seorretatibie sigddls qt@at sﬁlgedcfé[aﬁ?esﬁotﬂgbm& conmggnl y
centered | i mbyt &dahéuieq@alt 18 IheOdorrelation lag of thé|.51ax1mum peak in the secondary

1,190, 792 crosscorrelauon 91gna1 preparatory to -the said summmg to prqdgce the output a second

pair of said® n St atlo cond cross-
Rl e R e
represent at i s tﬂe&etsnuc records to pﬂmﬁos tlﬁﬁedasswmteiau@eigﬁmaﬁn asabgplating avel

i ncl udi ng r efommonly @wtdrqddme gatepofsafourtly pefir] of sleitriggl eismic signal a¢ Ptmtat wo pat hs of

di fferent geB§ from §‘?.‘f1‘mi TdSHia prqdce; a < tion
crosscog el a&&?ﬂé}eﬁev e refie mﬁ}ﬁt WOmR "a’tdmggg%?ﬁwa& epoaﬁ%,aaﬁed ougput
correl ati on reflecting horfaon ad;acent the sait] @6t fefl@dg Poiyubbng respective paths of 2. A

met hod accodﬂcrng pmet@,aﬂrm the pathp of\ftiavdh apshaiated fviﬂew@nberﬂba?@wén t he

geometri es of A PG Sl ﬁ‘ﬁﬁfﬁﬁ‘c‘é&t @E‘dfff’“inﬂefuﬁ"&ngeﬁ v of

el ectrigal SQbmhaths of different geomét dOfdskthl &o #he asst he
di fference bagmleea p&ddﬁce%mtsptceswﬁiged hﬂputl(ﬁrrelatton epatitab sipdal, tandiv el

associ at ed wpterfngbaty aypuOeeerelprion releéﬁlcae FIER*}{S melgting toste samecomdlagion Hop o present a-

(=}

D

10 ags‘;ﬂ‘? 2 AnicTelng aim 2, in
d according to. Clai i 9&9&5&5%&1&9

which tde el ggbd hngLxsu%ﬁfl 48 brfd Qs m? with cofnm QBIEE Hf Meomiitfon a1 € fer i ved

f rsom at Ieashméhgmlecommn dept h poi nt sel sm C records the first

pair of el ectr§.chimeded soirding llm bd qt(P °be1?°ﬁ' alggipmiced from a
Prrse” 15 S ipmapn Egefﬁﬁzgtﬂ G

Se¥ sni CosSi gn mt§ QR IthS efftk @6Hon, and th ond pa1r of el @l'} elhighd frgm a
second pair Ehi)rekehlﬁudhemraﬁiﬁqateﬂrvdﬂll seistib) exekpy tpaubs bff @avel|of deidhiad fourth

associ at ed wﬁg;}’ggglﬁendqd}ﬂﬂeﬂmmff@# regilegiive Fhilféallldfslé?ﬂ‘étﬂn@@ﬂgﬁ%ﬂe“%pr esent ati ons
1nclude A et séctrlg,gg tJ eflin & oE IR dhitd ﬁadetbe reflecting

hor | Zongand t g0t ahéiod Wabiding o Claim 8, theSORLAL, umnaﬁ St pisgond ggai rof
el ectri cal sbeusgniocated ma:gresssgy mastnatdlscmss lfmlthnjendnmstauon reflection from

a second point1 pduei |azrénsp qtverggef r Orrelatie oi nt.
20 P R o o ST P, T PSRy T S ar SOUed F ook 1t

nunbering twenty to thirty and wherein the output correlation
signal is produced by summing cross- —correl ation signals which

link all of the said seismc r depth poi nt |
reflection energy which has trjﬂmnﬂmnnHﬂﬂm reflection points spaced
25 serially along the reflectS ot h#ri 2on* over paths havi ng geonetri es
con5| sting onIy of 25. the georretrl es of the travel ~pat hs.-
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fromthe seismc records to prod uce a third crosscorrelation signal and
crosscorrel ating comonly centered tine gates of a fourth pair of
el ectrical seismc signal representa- tions derived fromthe

seismc records to produce a fourth crosscorrelation signal; t he
paths of travel associated with the third pair of electric seismc
signal re- 40 presentations including reflection from? a third comon
reflection pgint on the 40 refl ect'ing horizon ad acent
the said firdf reflecting point al ong8&#éctive paths_ of

different geonetdinftn depil pbifeseRiicdiploratidn! Bdbued SAHRGI @lnfighesti th t he fOUVt h
pair of (a3 peeratingGeth ofsprinsuy @ossompieibn sigplks &g eaively @rvsscrrelatingdi ng
reflection from ali¥Pisdrime eafmph plurality of sets GPP Se‘é,ftﬁi1 i <§¢1mlc eigals [1e- o
reflecting fori zoBesises ﬁiﬁ:ﬁ;ﬁmﬁ%ﬁﬂft@&m tes o § o~

al ong pat hs of di afrﬁduﬁﬂtpalgapr&la&rj’daﬂ&asmﬁuﬁgm pf‘e

crosscorrel ati on electrical seismi& s1gna1 representatloss 1gmha:| ssts utlnd lcand:umm aapmtsehﬁtg space

aver aged out put CEYFSF‘E?I %f%ﬁ'h’é‘} ace “"ﬂe‘:‘““g P°m§t‘m‘"i ng both =
out put corngl ati ofjpk mzpaé rﬁ?ﬁ ge "5’63’1 dat i o t| me
| ag scal e. set and the first &ﬁ&odf i ch

out put correl ati ocpnsfa ad@alameone s&(hxffer fromsthee edaxamexaset/insuairdamedﬁthby Si de s

trace display W|t ’EB es=9 t he ﬁQ relation _ _
tinme lag sqele. ot output correlan%n el %ﬂ sg&t@xg lﬁ? af?t In qul ch

the first pair of (cehiRCéuiput ab rre&ﬁbﬁﬁkxﬁls are .stored as a ﬁduﬂ%ph&%rﬁéﬁﬂ(ﬁt Ions are
associ at ed r espectoryglatiop tmethg pmlehs tgf ordee ok lmxeasmgepagg/lagr avel . of

first and second rb‘ﬁl"é‘ 1PcilnP g v first and
second 55 aﬁﬁﬁf 2 ““’emgi aee gﬂ‘gﬁ d pabgy of
el ectrical seism.c ISI,gl‘iﬁdthod according 9@ Claun 11 wherem t

associated with rsexdsmanérrbfr gapmersieshed tioef trdvelopachk amfchtrhutdndedabyckmﬁmu:fot-

geonetries !ncl ‘fﬁfs g iﬁ‘%ﬁ’%frtgaa{meﬂ)eqlv thl rga(% and fourth points on

the refleching . 1 th o 3 g_gfﬂg@g ord| to
Claim 8, the fusi;“e 2 ee%ibshll’d poi rtlrta‘é aeﬂllsnaée cchgrlacnn%rl lr"?’t ,fgé 55%0 Az

met hod accordi ng, tdSCAmeﬂwd 8c0r41¢aat0fqlmt11 ors@lginid, wﬁeftinrtﬂemqﬂtfouﬂlhﬁdn poi nts

60 belmess@gﬁgmmﬁe S G‘gﬂm ‘:%%EF s"l&l n‘%sfef romt he

sendi Nng st @1 ON.velocity filtered traces for d SPsf *
aver aged corr el afisplay ofthe Corfelation s1gna1s wh1ch occur 4t suh tgae of comrmn

dept h poi nt sei snj. @6-eharethpd raceonding sto Btimi He cvhiyy for the or each tnﬂe.6gate the
1,190, 792 primary crosscorrelation signals in each set are crosscorrelat_g@ in .pairs to prodggsnmpn dept h

uite of secon Crossc orrelatlon signals apd a crosscorrelatlon
point seispsc e&@lﬂ; dﬁ{y Selaiv @‘ﬁ mﬁ%gﬁﬁéz o (a)ss

generating sets lgh riheraﬁaymmmog&mbﬁ Gtﬁeakdcﬁtﬂarﬁlcﬂda gc ﬁaf y
crosscorrel ati ng% g the primary |Cmscoeis|laillqnnmgatf@spr@ﬁ1ct&npifuheabet to§/ omputset s of
pairs of electri 8‘5‘11““% %ﬂf’ézofs b9gals vera sen rt]ro gener at ed
fromall the recehdsof MEACLEE QZ, lﬁ&ﬁﬁﬁfﬁéﬁdﬁ@ éﬂdétgfgﬁ?ﬁ ke A
generated by cr dssiaosithcleftteh@to Gihd @O iRty by and gl me gates of a
5 par{ i 8| Apparpig for produdingca Pnacﬂaftvelsﬁﬂs:mreiavsn pal fmm daent ati ons;

ommon depth point :
wherein each pal *E nting seismic en: g gr‘gﬁflona%t{e %;%ﬁmg geometries 1 g refle ntations
in the setdsincls %«:ﬂf@@(ﬂ&%ﬁ éﬁfﬂeﬂ operableslmultaneoug;éllo nceNer 0

whi ch has tr avelphieshf tie sam@hcérd@ﬁmubspdﬁ va Bec 1 EchieRe@ LiRMdnfe gL

a correspondi ng? F[Pa’é’)Pf ﬂ 4} seifmiq jignals dcmeﬂ @e@ormrogwgm:nstrmnect ively;

and 10 5% ﬁ“%‘%‘l:agg SH Vieling prfles PIF fpm grfistsecond
1vel

geometri essf or Y pik crossco ion electrical sxgnal ﬁ-z %r@ng\fggmf @ﬁ@eﬁecon

geonetries of a itat thee g tof a\adstmﬂqia;t of Blectrfuhill saiRiiY signals derived by tHéQé | ation 3

signals in one ¥ lnfapefm#’rao qfnhGaWMeqndsassbcxatqd wath:mvdlapm with -

the said space l ers:cllgceﬁrs‘: :gcond % sc gfam e eaiopon signal s’

in each of s he & mt ogb Gt And o Qdiarts %%ﬁf'c t'Onss A

el ectrical sign csluceamdxtpuncmanﬁbhelecmcalslgnal

(c) the output cor %IW@?HSE@F im Bt wichdnciwesa vi sual di spl ay on a

common ;}fﬂﬁg"l"?&o ii. iﬁ f,ﬁ?’ C‘F‘g Prifary Ferestion pigaaficteeasi ng
space | ag. ¢ means operable m x‘mﬁgbrﬂngry écspte,lail&i sl r ei e
plurality of ti mengatreamvatoethe other by an @t the Righe LI} oft thd T RraH of "t he

sei sm ¢ recor ds 2@péuds ofj e seropdesy] FWO{WNMI sepghﬂyts effect enhanoemnteofpﬂ:educed
representing ref"\‘tg‘gtcf’rﬁet’f‘t‘ﬁ‘b?‘@ls on ‘sutcessively deeper reflection horizons,
20 13. A method accord ai m 11 wherein the tine gate
s . at an early recordtlrre’e‘muwj, s of the travel paths
are characterized by snall shot aC| ng differences.

14. A method according to Claim1l, where the tlme gate is at a late record

25 time and the geonetries of the travel paths are characterized by °
Iarge shot det ectors 25 spaci ng differences. o 15. A

oy ~l " Ao o

imary crossco:
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35 signals are shifted in tine one relative to the other in anounts

equal to the tine 35 | ags of the nmaxi mum peaks on the
secondary crosscorrelation signals prior to suming the primry
crosscorrel ation signals for production of the set of output

correl ation signals. 17. A method of producing a space
averaged correlation electrical signal from 40 records of selsmpé
ener gy produced at® a sénding station, substantially as described 40

herein with reference to and as i [118&M2at ed by the acconpanyi ngl7dr awi ngs.

18. Apparatus f C e N I from at
oot T LB, SRR SIS SR L, 10T 5
el ect-r:=_| cal sigival by the repmdumngrmpmermnﬂm xﬂea:ﬂmssmc mtvelepaehk al ong paths

havi ng™ eonet‘#vines?hlt Welnsnd mdudmfgr &nrf@ml &g hpri zon,
whi ch-campr 1 & ;@ e LI éﬂ%@%ﬂ%
0

pairs of thetu%alg esl &G0 é’eﬁﬁuers@gﬁﬂp é‘riv&ﬁb Ehe Nkehed |imted
tt+ me gates othe records andaas$ ommd: with i travelfl palisclmbing ahd sedidshird ends faynl s derl ved by

t he repi['ooduc etrf@arrssglﬁlw aanflj fingluding  reflectiony 5frem ot tfﬂ@hrfzﬂ@?t@
osroctalo e B i e
reflection p ti tlvely to
produce a 50correlauonf elw&tcalpsignamrapdon@sswemd & btoda ﬁé @ wtlcmﬁélarbn gnal , neans
responS|ve t ggna. ﬂﬂ@@nﬂmethMM|rnte tlneggﬁhes of a second
SHCRCE o e el g
means from an&es @ asocr at ed W Fﬁﬂiravel pat hs
havi ng the said flrst and secon geonetrles but reflected froma second

reflection point to pr d@@é% ?Jnd primary crosscorrel ation

el ectrical signal, and neans - &e e to sun1 the first and second
primary crosscorrelatlon electrl |¢Myﬂ s to produce an

out put correlation electrical Slgmﬂkuyme, 19. Appar at us accordi ng
to Claim18 which includes: Londom Q2. operabl e to crosscorrel ate the
ffrst and second primary correlation signals to produce a secondary

cor el ati on CleRbld &0k 13/ 1o RO Gellly 4. codlPALS TOGLAPLE, & SN 1 N Of

the first and Pegigenty pe Pahr Qfi@) 23 SBRMnpG] Bdilkifys I.‘bht@rﬂ .S2, from intinme
rélative to the other by an anp®pt meybrobtiged the tine |ag of the maxi mum
anplitude of the secondary crosscorrelation signal to effect enhancenment of
t he - out put correl 17
1,190, 792

Appar atus according to C aJ,"M'M’ ﬂ,ﬁﬂmorrprl Si ng means responsi ve
to coomonly centred.limte third pair of electrica
seism c signals derived by the reprodUC|ng nmeans fromthe records and
associated with travel paths having third and fourth geonetries
respectively and including reflection froma third 5 reflection
poi nt adjacent to said first reflection point to produce a third primary
5 crosscorrelation electrical signal, neans responsive to
commonly centered limted time gates of a fourth pair seismc
signals derived by the reproduci ng neans from t he records and
associated wth travel paths having the said third and fourth

geonetries respectively and including reflection froma fourth reflection

20.

10 point to produce a fourth primary crosscorrelation electrical
signal, neans 10 operable to sumthe first and second
ptimary crosscorrelation signals and to sum the third and fourth

primary crosscorrel ation signals to produce a pair of output
correlation electrical signals, and neans connected to store the out put

cerrel ation signals relative to a common correlation tine |ag
scal e. 15 21. Apparatus for producing a space averaged
correlation electrical signal from 15 at | east three conmmon

-depth point seismc trace records, substantially as described
herein with reference to the acconpanyi ng draw ngs:
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