PATENT SPECI FI CATI ON DRAW NGS ATTACHED

1,175,700 | nventors: WLLIAM HARCLD
RUEHLE and JOHN DAVI D ) HODGE

Date of Application (No. 57740/66) and filing Conplete

Conpl ete Specification Published: 23 Dec., 1969. | ndex at

acceptance:-H4 D (GlGl, Gl&, &, GSB &3C, &3P, AA5, GIP)

I nternational C assifi . - v 1/32
COMPLETE, SPECI FI° CATT mCﬁAQﬁEN'f SPE@IFI@A@[ON Sear chi ng and
o ~ \\DRAMIRIGS QH:A%CRATI ON, a. corigiyg sect | on

Ne earth's | ayer- - organi zed
s ur ﬁ%gggoommmkow RUERNeWaf0fdern BAvIB St ates
W \is atN:% il diary object of the present in-
rkQ® Dibicdtion (Nt 5770 aRi presence

icAtiony 28 Dec.oP6TEr |igg do%&gr g%‘;&ptrgef | ecti ons
’/ i p| €ompistd Specificatdfl Published : 2308 # the invention, for
TTETY .ons before they are plotted. ~ a patent may be
granted to ulaex"ﬁ ,- ﬁg 1&” accor dance wrrt—ome- enbodi ment - of t he
by which ity {:matrio bLe erfor 8 L&, S&rG-"SB G8UkaH, G|4A5,t¢|zp)arrpl i tudes of
the traces are onal ass“f?@ﬂf‘aﬁlﬂ}vclh@zrl bed in and by the f ol I owi ng ~ adj usted

so that the rns energy is eq@%1 st at ement : _
all traces. ‘This I?ﬁﬁl&}ﬁeﬁt e arrpﬁph%ﬁ%‘g‘\a' fON55 . This invention

rel ates to :a.met ho MIbSeamhgngvahﬂ swm MHEPloth trace-to-trace

and & O5r8j ec\
whi ch we’ pray

appar at us: foWe5 Ot 5% thrhm e 2k e of t dlfferences in
sgﬁy tivi t)ﬁfﬁ?y Bé{netr dﬂg ttﬁzf)’&tam??fr eihg &C‘shus ﬁ’ﬁ%&?é igyer-

I nstr urrent FaQt 4234 S$t#EC le ta oItns a subsidiary object! d2 tgeeg,,gsgﬂtqn_ '
prospect?n 001§>€U$tﬂi($tﬁd§&;fg}{nd H‘q Toine the pogeniesof iRIplened f or
all ...15 ate ention, dor Sthizh »qaqm@tthatf Q{o % ﬂg‘,’ b ‘éese mettiplegtieons0havi ng
an arrpl itu gl‘fnfpgﬁolcussgad the methog hot InQk: ,ﬁ ﬁ%XnnEn'}U ing. This
seini ¢ an‘h:huﬂesdagb \P °‘m Wé’-oemnommheampﬁtucﬁls of the tracese rgy is

r efd ect &8 FtFtetmnt s-ubsurface | n er? tof=i:3 ‘ﬂ@‘ l“’@ri@ lhra\mﬂg Rreqal - t ude
gr eh‘t er: tha ‘s inventic rrdatckeibe\cm&ﬁbdadf a8d S R lng:%sgﬁ the amplitudet dfe 55
threshold [ sé‘f&e 1ns i theaﬂfﬂsﬂ?s%dm eecause of thGRALID &%@J@gu’%ﬁ' de an

array of _seils Mignic [p 1 ons mstZthems fof d3@ncet T nly
cggns fticyley wacp dy saa:ehadarror

digitiz %ﬁtgeat a sho E, 1@@&

corded on | itg rbeth@hmgahsrsaﬁ:ﬁcs & Mdeshord “ai‘“EP ressater] thap W nd the
same pri nedn detef?z%g"“f’ "ﬂmh amatmeefmes/\hreﬂ&e%ﬁfama %rhe ; e allref | ecti on
on adj acergeolﬂszacsfgaals mrfge :g onr;es'me the tbreshbldt loee] cdaarsﬁseca i B sfﬁ’é of the
subsurf%fbe"*@rwhxchp&r digithd andob] € E’ﬂ’:@g gcp,@s anplitude

mati ons. Cé:d‘:gf;’& ;Easnetlc tape These traces con- t g:;i acevgmalao nes search

| i nes whi G ?'3” P@/torxeﬂre-ec:teﬂsam @ a@ﬁéé Ges. “?W

drfferl:%g m?msouts J'r“"t(':)crsn °E'ra§l§r ormedh oty éggtmg the lafn ge{‘:&c i cate the
presenc® of emasy bdaribmoe selsmsa m{e,lg? o56a Heces GWChdtnes\/\ardhCMGe attitudes
reflecti nge fﬁ%g'@ Pravoere tdfiea. bubsaefacef lgf%ﬁ{in&om%mwfc E‘F‘é?‘ﬁ#cﬁeﬂthempr esence
of di ppi n@gf ; r;'g;go d@“ obpdcureens reefdetemieOtfle pR Vzlljzp tdehr e-

tions. heenm;% deplest Cﬁlq;‘;@%rttpeﬁﬂ?hoﬁmmmdes sfosate e ionlgPth of the

\

refl ect? ngom %'Fﬁf&cﬁmh&dp:a,c&aﬁmg adj ‘?ﬁ‘?fr?ifcf gorgaxadh seechr ch 30
from thetéﬁbl & Jrimant relieotion drom thace- miﬁ swc;l' 1\ ﬁav‘;'ﬁ’i@“msme Mwavi ng
the maXi MMl 7 o slope of he awt-| tinlbeting ahe @p BY ERIE ST SuEdon f r om

Ty | prafictiads Glereinife the Gaf LT oy eeong tharpartialri g mg;‘;,’;‘; Fo-trace

g of cat”@s yopefacy i erfagps dﬁ'éﬁ:ﬂi)ﬁ'or@{l?et ‘,sulge]r o?%ﬂ*“@ﬂt dlhéedthylﬂh@ﬁuni-he
surfacgmﬁ jt O] fhis requ"eﬁﬂabeelambmf Aedh ampl g] YSii ‘i,eterflmneﬂpre&)ers can

pr oduci ngnﬁa&aﬁcoﬁﬁ{eﬁtl ﬂﬂ'@f n“%ﬁi yomeef lalewgt thBI’hearch line.. iﬁ’gﬂa %J%g(ser m ne the

| ocati on dnid an tthxnbnaz@fob,ect o th compered iwith ol iiredieutl detfr% num 35

subsur cgé"“ﬁ“ﬁt fs %%drﬁz&caﬁ ﬁggégh %ﬁnﬁg tb'erseau:h linedeagh in the
array todet Fh@lMBOtraoes and)!" Eefflecti ﬂPlrﬂee‘yassl arge

“anount nm'ednemgafﬁplp} ﬁ ‘“SH@elfaptr ﬂmly’ld ﬂﬂfr&ﬂ@&fo Oiﬁssnellii a‘;’eﬁe udgrrent it
i's ting-coHskmm ofstﬁk zsent QNI D refestions fhut dtheRiddse iﬁ‘l;. ae

anpl i t o to. prg unees MigeaDeds sefinR ,,g'es{.frf Lg“grfﬁl rtrmlon the pam&hsorrpar ed
with a [ﬂweeerﬂalrd to determne P ?rf)%’beérm angdhthe c90 of t he
preserit in- if the energy along this search I|ne Is high 40 vention
to select the time occurrence of enough to indicate the presence
of a primary 85 primary reflections on seismc traces and
reflection. If the nean anplitude exceeds the determine the dip

.of the reflecting interface threshold, the reflections are selected
as being producing “the prrnary reerctrons primary

o g, T - " " - T Y M



2 1,175, 700 magni tude of the
nmean sum are stored as value of tine occurrence and dip to deter-
paraneters of the reflection which has been mne whether reflections from
energy from- sel ect ed. two adj acent
shot points are fromthe sane From the stored val ues of the
occurrence reflecting interface. If there is corresponded 5 tine of the
reflection, fromthe seismc velo- between the predicted values and the
actual 70 _ 2 city of the earth formathdh%0 and from the .values. an

i ndi cati on. ofyGomil REide/mbs QR & NG as  valt iof YEE RburtRe b bipeet debe

i nterface, tharameknadf theanflectidhewhicf hae bednONBind fwhetldr O’éﬂee:linﬁ&oﬁ -dhegy Ifrmous.
verti cal depﬁﬂﬂﬁﬂ t he reflect|n |nterfad@°@Qme1E vhéhmnﬁawss ”‘h

secti on. th ’§m o values ey UiA
Chere 15 of “%3 ﬁsnelazgcmg%% Oddﬁ “efstu 5o btal d ectingy,
point from tah&udelof Iﬂe&eﬂe&mgeﬂaﬂbe, glendctusiu cind ﬂreeiﬂeamhsl angplomuesimmmuﬂS :

poi nt at whi cverticah elenth a& ghe\pefiecting @Fﬁ?@ﬁcﬁarﬂm om the rﬁe%geath ??thn In t’BEmEFE‘Pfer m ned.

This is dope ously, M" g
runni ng corrpl.z glap@hg?i&og%ﬁé F},{, Tt dln @srmgl\r‘glﬁ% g%{%:?lfgns

| N accor dancee deternitedr Thie iy ddnk Py |ohmnmgsu n Adapdxﬁtauoerprividled; for\/\,sehrkiuﬂghl S

modi fi cati on, ml!ﬂive 0P o SComPY n&’S byc o Bepran Q‘}‘f‘ mgd;\m h the
stored vayj df ﬁé‘f‘ 2*1';%@3 & “f*eiﬁr ‘séa%’i%ﬁﬁ‘“?tz ‘é°€9‘t i egot | e,
the correspo Riuel bt cdliREe t here
depth is equadepthas telml aa:tthtahcudbpe of tltehens an Bldﬂa‘ledl rntér:t(batoed ka;efricecrhlson on a

key trace. THFfl?Ctmg oL fﬁ%lit E)l%squl ns wxll
modi fi catign 01;1 lje 1s and p. %
hori zont al stb@ia O] b SheQ) ahm ined Béin rane @aﬁ“ﬂokrp tilee

reflection 2CGom dmmmoﬁadalthlo thezﬂnﬂlahemtyepplmu ans medhecstgeal—uamlse Imtuoﬁs a poor

qual ity on t f&?ﬁtﬁ?@ V;Efr?fld granpee n ep- E ﬁ ai ned

romhe TS U M M fm"# o gx&ﬂ e

with the si h@ﬂ@m@oﬁo Ot da. ti e”h&hgna-to nol flo 1's

det er m ned arc;l‘hga;he ig driclired af thel i ﬂndetermmed Fig. lamibwrseedt mfnhetmcsssmwer

The refl ecti CGF‘%“ | tﬁtPE‘E‘BS -t Ht in Bw be 7

PR Sth e b R ey e T

reference to sikg %Hh’ilﬁ&&r Hace formatiéd foZhd eahoﬁa@peaa;ut of the

reflecting i rnreafdf?gd gvhich |185r;1m1y0hﬂlcatwe of Thee lIﬁlFﬂ;e 2b_depiiatCdni md@oatselmumst i tude

determ ned *©@ aYei‘“S &t the SHOgIRTace E‘!‘“@F t hpEing, pripat sefecionsi on; for the

ort mary ot eV e e gl g | Eﬁ? Pt L e

i nventi on; reﬁeaaaatedbuh@m p%ksiblercaxf.duﬁﬁ&lh ms:emutg in§€l SM C traces 2a

depicts a gecrpfh@m; sfprleadtmdAm tlsostqntdat tFi;eﬂé shows (qwq . reffectied poinsé mrtaed a

mgrated sei @S oss emglll’ 9’ %‘ug@‘g Jig %ﬁ‘f‘m plgtted in accordanegyi ¢

cr 05s- sect ok o tﬁ,%anﬁ%ui Kw% 9 T gl authes gapiione

spr ead; pmeﬁ e paiadandhéomp with paicd bfy deflidh Pldidd\Vie a@brdiddewith thEipgseni2D

depicts an arthagtorcﬁ va@m sfmuue mdammie Wheneamehtwg, | ayering at the subsurface

formati ons. X af,fﬁ%ﬁﬁ F“gcat padnef eg%%*“’s three “rpes of FliPledF ect i ons

mey be det gy rgnasﬁnﬁa e AL naies hé\ﬂf%ﬁ By 3w e hh oBRGohPEheia 11

renoved by susmedighnes Gth® a0 attitul® SepRient zmsad 4iag of @acsyent and dip of a

subsurface 12001111tlple mﬂ?tﬁoecﬂcogmglb’oﬂobpm n &g 3pbewi ppleckcdirgimaf & opm- of

refl ecting po‘hﬁz arnvaltlmeso sums of these tli"’l‘Fés)YSteﬂl suigpblefprocauryipg gy the inj ¢ 2

shows two soeuneaqia afte 2 re@as“ai° [g% Wit o 68 Qs B 19s

obtain all stSﬁ:l s 6ea&em{g| forsP notﬁ niof iR Gavenitdda;NCc.e possi bl e 1

conbi nat i ons tb!ﬁ SErh!e asuweselftett hiesh; hlgh frh t hiFig- 4aphewrstai sgismic dPe segkiopj t udes. The'

n; TEepr 1

sums of i me %@g;néﬁéh.% et e e Fnigx\é"mé?m e T B cioptn
0

accordance Wi dubncy h&n@h@&emxch ‘are ihth@tx&t&Ted Figalsu&ﬁw.oihetwma tandl oft fsdisndicide.

When i nvent igstlegical Struttrﬁgvlel{:ed lliﬂlglagycthd‘lortb n@mg‘ﬁ% \ﬁl@@%{%’ﬂm mtggﬂcem Fig. 2f

shows three t§§§§“ 8P & (R Esung °§§ 1 @d2RPEFues of

e 1 ocs o it e et e A o T bt al pilebhaie Ry, 12510

2g shows a tlfﬁnaeamaoesrhfe@tﬁeﬁndées‘ﬁsaﬁtolm a1l store val ues of t| me and

attitude reprtb%'em: in the peoper dinqctign ma;lmiatet r aFigs 6b shows & depth teptph@rqdedetl GCF ion.

T, c l;d
AC.Cor di ngl Y, %F}loop %e values mdganve ofs nme occur- a b Qm

5

n('ﬂ

“’"{%

(

rthe mpdificati lg
s:hoﬁ anpther %IUI c%%)rx tge

rejected. 65 rence and dip are compared to a predicted _ invel system

carrying out the in- The arrival tines of a given refl ection across
vention; 50 an array of traces are considered as a tine Fig. 4 shows a
bl ock di agram of a nodi- 115 series. The static and weathering errors
in fication of the invention; this series are represented by the high

fre-  Fig. 4a shows a seismic time section; ~quency conponents. By

o o I T Y . v



1,175, 700 3 Fig. 7a shows
reflections on seismc traces; reflections produced by the reflection of
seismc Fig. 8 shows the response of an array pro- energy from
subsurface interfaces 7 and 9. viding a better understanding of the

I nproved Static corrections have been applied to each results of the Fig.
7 nodi fications; and of the traces; that is, they have been cor- 5
Fig. 9 shows a bl ock di agram of conmputing rected for normal myveout and
weat hering, 70:, . apparatus whi %%pé‘én be used in carrying ouf _in

accor dancgjgW,t Jﬂomjeﬂect%ﬂpxmsefsﬁfé Rkl €Rflections pro&ube@ bly ¢ @dRbdriBiof seismic

The ,t_Lrst Figleshownﬂie h@&pdaseOst @s arrf pro-ni Gedgy) \f@- subsurface mtﬂﬁcare apd @ceeding with
ad ta | idingcrebeeri derstﬂtﬂﬂlQmOfethﬂt mpr°§°"a %%quﬁmsll@ﬁ PPé'€¢ Fﬂse"é‘hergy

b ; IrrgFT:Ju T gr‘B“c§§ ’@“‘F‘ eﬁw l&;ﬁ% V\Ee#tid [ECeggahar ‘:ﬁ% ﬁ’f eaaeﬁjg ty@ces. The

11 a8dofabkcE with now ng
“respect ltuemwna&es ar e each adj-ust ed saht fnt step/in the procesfsary&mmm- of seismc

.energy pr. Bderelpmgcedlhg with heie\?a#’é @?FEP thn§n“e§§#teﬂw“§? ’ﬁgé ;
on +0|
7 ace, e T T 35, B e [ SR s
of al x‘i‘; f Ssmic enerdy trﬁ @Squal in each trace. This

t he tracmesvuf Itlhc daancfgum;tandmﬁh rekey alfsur&slmat the amplitullksesf ealli reflegtivaswn i N Fi g 2a

afieldt mces th@istlteet i on coeffici emtthbtfaqe#elgﬂlrbﬂf ft@@m;% lelymfethe 15

i ncl lgyo tndre f That is,
ilg-?' g-gﬂ' gk‘ﬁgﬁd ﬂg dmg fﬁ%&?@gggﬂ iﬂ%’ "é}fé %%Q %?lg:ﬂu‘legagnd ?0 '

differ em:eswiunoft cirses B naidéritaok trlyat @fanyt hﬁemmprbdudng the tracds.or Ivinamdsldpe of course,
be undermere gepphonest wilwenplly he prmpoyed éﬂjut?l they diffees ﬁé‘g distaneg fomt thons due

nor e gf@%émé GolPUATLE I @;%;E}?ﬂ ""f“ﬁ p wiiFe (SLRACES, | s L he
di stanc Qual proced ic | Riehie GRHTING RAhaNGRREDE ﬂyve shot
poi nt w ﬂtrbsp&ﬁngofé\,tb ahwdin & locgﬁmphldneﬁ'acal’Mosd b&pmsdtrﬁsmxea;e hhestr of the

Next, a fpameaflq them to- 151}08150@ #l%?gﬁloeewedl ocblced8>% geophone éﬂ lifptlose mzlmh% t he usual
pr ocegsr 2 B oeh ‘Ef imic) 1 Splehld tatated agsmﬁ“‘és‘ f’bﬂ’ﬁ B T bt hile kY
QDVOSDGCtdtnﬂfféré‘m i &P el SrfREET Qlﬁs’i 4cBBarMy kddwn Jraﬁ?ua thl

W 'l be hinger] hee ere obtamedaexsmﬁmdwmtmeﬁact olZsisommparm m@tdh&;holdolmll on

ipr oduced‘;%ﬂgqyn ?CMW@P%;‘& roxE&Pl i*amplég;eh :%5 a second
ASpreag i temoi S Bl ﬁé% gp tinue
$hoot | NGthé Bubbrfacs! ray Ring léte e izt N NT ttntzs i stnegt to the
shot ar etenwity geapbo ne 2, Theaélsmi(c éﬂ’ergyelm mhnides aa sfolt@ as beifig drdlicativa of hi s

accur at SSF elk Bp @r 81 15 rsﬂeFfF fem ﬂFhepqu% IEP&%%MMS Eﬁ ;e tinere are
obt ai ged f@g’g vel
represenaucgd rz?ace 1crtll:'fr cteri srekcﬁgnce timek rqﬁi"gl 3@ whi ¢

[~ @)

exceed t héadhhuf ese— other geophonéds witlhproducd ninflicayive Hathe ﬂdpeh ofehe&aﬂectmg maergy  hol d
| evel . “1“ _refleptiony frem tthy o faces Pepduging e @3 god W hbe Bﬂgpat h 6, is
&l e ST e R s the
subsur f aﬁ‘r&qu&‘ l r@ﬂ}:cti afRrfdceANd NG, the hBELR Galed S sewchedaamg The

tinmes f o% ;ﬁd}@g th:;ef trace pedttcg:gbyb €o) h@neh Enes Hd:hhg sliflesd mltaieemgydeal SO

anplitud %iﬁh ag r’é?l]l% s |“q§ 18§ ePfesmF‘r B‘n&) ‘Fcay path 8, is
o e s i O S e
Subsurfaﬂﬁnd’ 1E6dchrey it @ErR&e t eﬁndmi Mffmmares tl on 17 is
st ored, thmdtht harespouding- prigBry milecimel o Fprqupls( sagihg et:oqcmtnqertmteh"ént race pro-

fi led
ence {14 ERIAL AR O e 1 - et %@5@% " gooled onguced by
20;

geOph% (émal moveout. That is, the eopho 1s il)ﬁé ‘g-l agﬁ}ei cénﬂ5 Tlerr],

sare, of fAhd Sdm the shot ﬂldﬁaﬁx e ON$1 @ saF1RD HOME STHM alrp litfMeO@EIGE 1 Ndi cati ve
of the depeimabmoveps cmeq’ctmlcqan apnktder of these samalei uawnha\ﬂzg therttaceBLr y
efodptie ysed

Tef | ect i i 32 comprasatedorchi g ggaéswcm
1
ot b sacias bl el B T B T 53%3'89 e gé i cat g
t he act usihis Helat ths infddfacet Nendshat dfpﬁ:ﬁQIEEeSrcD\llﬁé 27 ayd et sp
t hese i nﬁogpapmgeg is very important to the geo- are summed. 1’Uﬁse sums P i ma_r y

refl ect | ‘ rﬁﬂf‘“‘f‘%e‘f“? qipcd these Kgxt de;?g hé‘é‘hthast Whaégﬁ @msear ched
23

rechce “times of hy
al ongep pnm ‘ﬁ'ac.teft@ﬁfcepﬁ()d% lgrlgl En{?ﬁ havi ng
di fferenalcammistdgdasmrge@hﬂﬁt _ 3. msemetthaa; eea&aylmpaﬁs P and 11 are
t o det er nilipere ti showp elsé’m: @b af sedmggmnngamemﬂtt which is mdlcaﬂn@rugelte chlhaihthe he ray paths
6 and 8 %@Haces fize ( %14 Csd %qﬁ uqu E.r‘%t rﬁ;nsar ct1 0 d’é’dﬂqlqgegle 45 t he
pri maiey (;x%di o Eflf Eﬁl - 6ma?1rﬁﬁ% éﬁa gC§1§ fpe sanpl ed
at different 110 phone 3 wl occur at ater occurrenc trnmes tine

shifts with respect to the occurrence tine. than the corresponding
primary reflections on For exanple, starting at occurrence tine T[err]
the trace produced by geophone 2. One cause the adjacent traces are fjrst
sanpled along for this Iater occurrence tlne I's, of cour se, search

o A~ o AN o o, . oy —



There is shown in Fig. 2b a seisnmbgram attitude which is indicative of

the dip of the I ncluding traces 12, 13, 14 and 15 produced,
subsurface reflecting interface produ0|ng t he respectively, by the
geophones 2, 3, 4 and 5. first primary reflections on the traces. 65
There is |nd|cated on each trace tmo primary - The maxi num sum obtai ned
al ong the 130 4 .

1,175, 700 search line 23 is divided by the nunber of Havi ng

obtai ned a storéd T-array and a traga®,0m order to deternj.ne §{he nean

anpli - stor&d D array. er oVI [ thi s
search line. TI % lme 23 1s r& td%d e m%gﬁflfde& avnngnlobtamigagstore& l'idarrag a9 %
tude is compar &ﬁhevmdnbﬂ:a;swﬂﬂ pli- rhdtia oﬂﬂetd’nﬁfningﬂielpﬁdﬁ&c@ﬁd loca- \d'

od “of

sei snograns andudg 8 compamdt witlg agteead ehrestxﬂén tiOheofs@@cmehStW e?mzrans ﬁ#
i ndi cati ng tﬁe ; erj);sgg‘l;‘t;m "y r?&% i s Q‘Ct" ip ghthe feifegher gy ¢
exi Sts acr 0SS Rhodki Ehﬁe oS S ﬁ.ﬁﬁaseal é{&&& + B plot- 40
occurrence ti naradd ez ra d @ the attlide ofethl QEerIiH efeemige&dmkmiccuds&:sect dl‘teetly 40

E”m

trace 12 and atlmt he attl tude of the search remrﬁsprgatm ohtlm fdﬂ .
cross-secti ol di cfnze Ty the attlzu»:lel of subsurface formatul))ns n order o

3are tqre it. O vau e § -arrays are used.as inpi
representative taﬁ‘fc%f"ﬁ' 5@1 Sof 8 Ber depih t R ety eoftnoﬂfonﬁ egsr ]
and the attitudeadafp of& nig:ﬁt &&rﬁatdumgs didplacefmestand temcdcdqtthb&he sectionssear ch

line 23 are stGhBeBrnmyee ms Bﬁe meth amplitudeh eof gheoneedting- mtaﬁfdesn arrays are used

TR on AR S‘tqé JET G R T iy ol ina
determ nation Qi é r@iding! cﬂf rﬁé‘etbrhgdld&&%dﬁﬁeso
pr oduci ng di s I 'amemli f&nd ppMaY t:dﬂ&ﬁbnsdepé-h gat»phbdaa smﬁstmy)pah is reﬂtctté fom mar y

reflections. at?ﬁeﬁﬁaca Fhets@{sé OCCelffenFeI'Fenqs f thes gegin @fa%ﬁ t he
sumis also ﬁgﬂ’%‘e h ‘%F‘e fL ég:‘c’iur_ e%}‘ @g %
shown in hrl»i@T @ne'é@i theXtaréhO Eivas | g@ﬁe& entff@ rﬁs % |55t he
ray path 8 vvh| dine ipSdtiotns | ar@dxintlim is stored ttegetherC ezopalo disydd c&g:nt [EE Svith [xespechirty the

refl ections. erltbnfhe p fteef@tttﬂl%Tzl ibe pfcereence mmla Eltlé’c'theelf CDBQY was gener-The

£ thy t |
search o Pty 2SS T G tPoritng. s WL S LT
reflected fromdicativePRepbRitelRbf BEQ tnd ofSt OlE d&CthHldt qeﬂ&ﬂlrig&sgmenttibe 60 ,
segnent 28 of tthne mﬂaf:tinecintqnfgcel 19t e:rddming Ghe 2¢h aFwoigraed anjshie, abdaac&mancls S

made al ong s?eﬂar fhz Ys°fett'a°ﬂ&n % It°\¢§?ftni“’€ thh  lines
ot o frer ol el A e i

Sei SNi C ener gy the stork® AR ﬂi’fﬁtu e ereﬁegeal Nhe Tedfl emﬁf Aggda,yo&et améemechss
was gener at ed. @Whetscdgaeat 28 has a hori- bda: I|ne produci ng a maxi mum

is stored together zontal displacenent H with respect to the with the
occurrence time T[err]. The q&currence point at which the seisnic energy
was gener- 25 time T[err] apd the- atgztude of the maxi num ated. The
attitude of the dlppllil.g rgfl cting search line are stored as apair of

values in- interface 9 wth|resp —_:lm;;morl zontal is [err]. di cative,
respectively, of the depth d dip of In order to plot the reflecting
segnent 28 60 th reflectin interface 9 prodUC|ng the on a
migrated seisni cwjt,cfeos? secti Bh° tme of fhe jreflection on fhedFac% ons across t he
array:of traces. necgssarys ine ash@l aépil Beche refibting Beckey ] . 30 Hereinafter,

the stored val ues . of occurrence - The accurrence tine of a primary

reflection times #f11 Peinrrenskldgtho as the T-array and: on a
seisnmbgramis rel atedyto- tl;geseg,ggtvgo&g of the chdd a4 OF €d val ues of attitude

will be referred the reflectlng interface by the following for- 65 to

as the D-array. sin 0 mul a: [err] - . where: T
is the occurrence tin of t‘“n?é‘“?‘é‘i’lé“‘t‘“on on the trace, - Z

is the actual depth of the reflectlnb i nterface, dz S

i ncrenment al dept h, - where: 0; 6 the attitudel of a 3¢flecing bed\iehny pliiyul@f t he earth, &
and B L depth, and 5in [err] p i s
equal to \/

where: [err] |s the attltude 01! ’Sthe ggtvﬁawbéghg%u%cﬁl;r peaprtlcul ar

The above is obtained from well-known In order to. determine actual depth Z, a
principles of reflection seismology. The deriva- running computation of time is made by incre-

70 tion of this formula is shown, for example, in mentally - mcreasmg z in accordance with the 75
. Exploration Geophysics, J. J. ]’akosky, pages above equation. As this running computation
679, 688 is made, the value of T in the above formula,

dept h, and



e

vierr] is the seismc velocity at this particul ar depth. The above
Is obtained from well-known In order to determ ne actual depth Z, a
principles of reflection seisnology. The deriva- running conputation of
time is made by incre- 70 tion of this fornula is shown, for exanple, in
mental ly increasing z in accordance with the 75 Expl oration
Geophysics, J. J. Jakosky, pages above equation. As this running
conput ati on 679, 688. |s made, the
vaI ue of T, im the above fornul g17s,700

17'5706 ared wi th the

storedls f}ﬂﬁ g?‘@%&}&% {f Fig. 2b,
for= gm@mé lgg @apﬂ:%(r qual gsta\{,a g attl ide of the search

| i Ne 2%oted vaapUB] the Gnclembntal vnlind of zrisnnrm@ﬂxeorephntqaé fomrobmqmalhsnmdnd a constant K

rruI tipﬁﬁmm aftuglrdepth Z of thstreﬂeeta:gvaglsalec W@%Sﬁé% @rﬁé‘%‘&l 3%al ue of z

r [ ni JgP: ]'Q’ @E%‘ athoh Cofd il €d act ual
dept h piactes gg“fﬁrg‘gnab QPE%JQ Hamittert] EHI ,inwroa medl@nidlofZ, that is, 35
i nt erfabe:eamputed from the following: Snell’s law: or performng the mgration
step, is by a dzHavr ng determ ned Z érom :ahe above com geonetrical
optigs appyox ?ratlo'h" of these put he ho_rlsE'o ital digpl acement H
can par arnet g Wprom mat i on nmakes usa,zof L b]e conputed fromthe
fol | ow ng: Snells | aw . pvdz

KSI n [ emhdre: ¥ s tl[edmnaontal displacement;j amd &y nter@@uon an gpproximation can - be

40 the othe parameters are as prtv[ é%d}:f the inte ﬁlgcrty |qver; @en@ h ori zont al

§op ageren:, FHACE 1 erpol i 018 Bt LA B

t he ot hwsua@rmrma@mﬁleabenaas a[Muthing NRHR ueému @nlbﬂtc&ﬂpﬁ&h M@ Hasck,t yA0OVer

equi Ye ppmputanon of H w1th mcreasmg \mcaglsnty dhef Horigngtal displacement of the ray betwespecti ons of t he
earth. v% sxgnpltas ly st-men- the top of ‘the interval and the bottom of the

the acqStint weyebn ﬁie??ﬁ"ra t@zrsrue@acrh“‘ TR, Soeovalan Jﬁ’ faidt 15 desirable
t 0 makenigedrinniy fge . piiationy &eS fﬁoﬁfltlb&ssﬁﬂfmiﬁeﬁadlﬁdnﬂuy s, 40 15

. conpi8t ammmalo ﬂlsnl»ﬁcm@h cm (b: ehwmﬁl rrervad mavet thes owdn euOI:mwe ZAepth mperdi spl acenent

of the o8 fbﬁ‘l‘ﬁe‘tr‘l“m“g COmPURLeR &s z“'élafﬁ.l&“f’?ﬁ Sd °‘t‘1’?@°1“| rst-men- the

TP e
top of “Thee Bl ol el dROUT kB ot b0 Sgheh W RG. CoMPUL at i on
of ti Meverfical Hepel 2-and ihaiidisladispheciedite spenIgIdd RChchidved the AMEbf the MBri- 50 fore,
when?5t HE ofatbt seamheny 2% inj Kigy |2c. 4gmote, | szon,telt @aphcw@meqvereadhofdtgtsmceﬁ-nt erval can be

soter g Sy Sl Yo i gt o e
@raﬁfﬁdc uﬁi depthOZ

S 1S
assurreibl

acenent can be

_(1'

V2| € lskaYeh 1

~det er miphsdces theririmin’ axels ctmems;»r@ver Tﬁfsmmﬁqiue \éh HBE‘@hhlaﬂﬁﬂ et fol- 55 fromthe

seco¥d petsiare mothe estityde eftd oftheassflecting  Iows:s are surmmed until there is a
correspon- - ~ value of Hat that tinme. .. dence with the
occurrence tine of the reflec 1(1) ' has een det ernmined the
actual tion Xﬂ%thé’atarla% C th?fs’-@?o“) : -vertical depth
Z and horizontal displ acerrent pondenc s achie t he-sum of the hori -
50 25 H of Rban;ﬂelgemity 28 |n Fl’g 2c. Fuatthernore, zontal displacenent

over each of" u liﬁﬁ: 't he G)ede’é bf £r] can be directly determ ned
gﬁ?ﬁg PRI zontal g —Ee g

sive interval fromthe attitude of

search line 29 in Fig. -H -The su tlon of the depth intervals is 2b.
The attitude bfterpdpe Badagiteh | i ne V\/m chZij he actual depth Z. . produces

t he maxi num sgma%g"ﬁﬂufeelé‘t t]Sro-. Vi -;Z‘EF t echni que can-be summarized as
fol- 55 30 portional to the attitude bf [err] of the reflecting |ows:
Vel ocity Data | nput. _ or = AZg o oor

Resanpl e Velocity S : 9:: = —ATAN —-—-AFT‘ ST conput e
times for - T()) Tlerr]. + [erP]XZ[err] - S equal
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