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SUMMARY 

I. Title of the Study 

A Study on the Digital Processing Techniques for Multichannel 

Marine Seismic Data (ill) 

U. Objectives and Significance of the Study 

The multichannel seismic method utilizes seismic waves propagating 

directly to the subsurface objects, thus it provides not only the 

structure and stratigraphy but also information on physical properties of 

the subsurface geology. In Korea, multi channel seismic surveys have been 

conducted by foreign contractors mainly in search for hydrocarbon 

resources in the continental shelves. As a result, the technical 

capabi 1 it ies of Korea have not ful Iy grown except for a I imi ted area of 

data processing. 

With the installation of 96 channel seismic survey facilities on the 

RIV Onnuri, a newly constructed research vessel of KORDI (Korea Ocean 

Research and Development Institute}, the need for the dsvslopment of the 

seismic survsy tschnique on a domestic base was raissd. For this purpose, 

the standard processing techniques of multichannel seismic data were 

dsveloped through the first year's accomplishment of this study. As the 

second year's task, an exploration framework comprising acquisition and 
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processing of seismic data was established in a systematic way. The 

second year's task was materialized with the successful 96 channel 

seismic survey of the selected continental shelf area of Korea using the 

equipments installed on the R/V Onnuri. In this context, the present 

study as the third year's project aims at the development of the 

high-resolution seismic method. Compared to the normal seismic method 

limited in both horizontal and vertical resolution, the high-resolution 

seismic method provides the detailed sedimentary structure and 

stratigraphy of the shallow subsurface, thus it can be effectively used 

in precise exploration of the continental shelf areas. The 

high-resolution method has a variety of app] icAtions such as the site 

survey for detecting geohazards in the vicinity of the wel I site for oi I 

exploration and the study of the depositional environment of the tidal 

flats through the investigation of sedimentary morphologies. 

m. Contents and Scope of the Study 

The high-resolution seismic method has been developed in this study 

utilizing the seismic survey facilities installed on the R/V Onnuri such 

as air guns and 12 channel streamer. This method comprises acquisition 

and processing of high-resolution seismic data, ~ selected area in Korean 

Continental Shelf Block VI was surveyed by the high-resolution seismic 

method. The seismic section showing the detailed sedimentary structure 

was produced as a final result. 
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As specified research topics, the far-field signature was primarily 

analyzed in the time and frequency domains from measurements under 

various configurations of volume and depth of the air gun source. This 

specific research resulted in the determination of air gun parameters for 

generating seismic pulses suited for the high-resolution survey of the 

sub-bottom geology to a depth of 1 km. Secondly, the 12 channel seismic 

experiment was performed in the continental shelf of Korea to achieve 

parameters of acquisition and processing of high-resolution seismic data. 

Emphasis was placed on the establishment of processing sequences of 

high-resolution seismic data and the improvement of resolution of the 

seismic sections. Finally, the results of the present study were verified 

by comparison of the high-resolution seismic section with the 96 channel 

seismic section of the same continental shelf area. 

IV. Results of the Study and Further Suggestions 

As the results of the third year's commitment of "A Study on the 

Digital Processing Techniques for Multichannel Marine Seismic DataN, we 

have achieved the followings: 

(1) A preliminary study for high-resolution marine seismic reflection 

surveys 

Derivation of optimum system parameters of air guns through 

computer mode 11 i ng 
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Analysis of far-field signatures in the time and frequency domains 

(2) High-resolution seismic survey of the continental shelf area of 

Korea 

Acquisition of 12 channel high-resolution seismic reflection 

records 

Test and design of acquisition parameters 

Establishment of processing sequences of high-resolution seismic 

data 

Improvement of resolution of the seismic section with the 

application of a MED-type deconvolution method 

Verification of the study results by comparison of high-resolution 

seismic section with 96 channel seismic section 

The high-resolution seismic survey technique was established in the 

present study as the third year's commitment. This technique can be 

effectively used to obtain the seismic section showing a great 

improvement in horizontal and vertical resolution over the conventional 

survey method. Accordingly, the high-resolution seismic method is 

expected to offer the scientific opportunity to study the detailed 

depositional environment of the Cenozoic era around the Korean Peninsula. 

[n addition, this technology can be applied to the offshore industry such 

as the survey of the drilling well site for oil exploration in 

continental shelves, the investigation of seabed geology for offshore 

construction, and the survey of the waste dump area in the oean. 
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71 ~ cJ-¾ -'I \il "-"- i!l oJ • 0 I i-of oj :<f .ii. I- 111 '"i of:;,. 111 '"i 'i! "1-.ii. :: ti! i-~ 

.91 '1'1'11--1* 0 1-§-ofoj >li!lof-"-~ "IOI 'r km~f"'l-'i 'i'""-'l- -t"i. :,.i!J:;, '!I 

~"i'l.! ~'a-&- 'l!-&- 'r ~71 "1¾0]tj-. •1+7] ~i:=<>11:: ,r'a1'f7f 'll"1-~ •n 
'l!l.91 *'a¼ 3]'1J 'il 9- ~:: ;<f.fl.>ji!J 7]'1J.'r. 7J'!r"]Sl ~cJ-. 0]<>11 "]"11 1'f 

"'1~ 9'llt<r7} 0}9 '§!l"~ 'i}lf!-~~ A]~¼.'ff'Al (acoustic profiling)Y,- A 

"1-"1 -1,--'I "1--ti-ic 0 ] -§-~lie 'i'! '1 '>'! :<] f' '11-Aflc '1!-Af-\l .'r.7} '11 "1 \'!~~ 'I-El 'r 

',l m •l'-11'! 'r"i m<>ll a;~"]nj 'iJ"Af'!!-'f.sl"l 7]of'1-"i ll.'!1°1 "i"'i i.f~ "'i 

'll 'i' ""-1- 'll 'a "i ~£ 1lf <>11 -'1. "1 ~ 'r ii cJ-. al-ill-"l l'r'a "1- '1t Af :: "1 % 01 It 
0 1 .8.'i''il<>ll.'r. i!:'i'~f:;, "IOI 'll.g. -\l.'r..91 "'i'll'l-"i '!lll.t '!l~"i~.st 'l!Sl 

;,f of:: £e 1,'-0)<>11 ';li!J ,>e,o]:;, ~9- (o] 1'.Sl-"1"11-"l l'\'allf '1!-Af,c cJ-¾'1 

\!! 'i'!'a llf '11-AfJ; "I~ 11-l. l'!'>l llf '11-Af:: 3.>ll l'r'a llf >C}.il..91 111 'a, "I i!l :,. 

i!J :;i '1 "1.91 -'ll '<!>ff .st 'i''a "1 oj 0 1 Of 'i'l '1! 'i! 01,.; 'J,l 7] ½~ ti! -'1-<'c "1 ¾ '!1-

Af* ~ '11 -lJ ~;; .9i 'r' Jl &j * ~ Af•-'f tli 01-toJI .9i '1J 7J 'If"] oJ ~9". 

a;'-ll -'I 1 + ~'l!-.'r. ,r, 'l!. "">+¾"11-"l oi * ,n 'If¼ ~ on attll ~ "'"-a- «oj 

'1!:'a "1- ,;p Hi 'I'¾ ""I 'r 'II of:;, ~ ~ '-1- at 'll .91 'l! ~-a- "l ;; -'I 7 I ½ "11 "l ,;. on 
~~-"-"' :<f .ii."! i!l "1 'll-'1- <'c•l"l "11 :: 7] ½~"i ¾ o]-it 'r ii~ '1-. 1990\'! ~ 

~on°.} 'i'l 'i'~ "1] J.j 11'8 llf '!1-Af :<f .ii.-'! E ¾ "I i!J 7] ½-i- ,n '!!-of Sl, 1992'<! ¾ ~ 

a',.Af-lj .g.'ri!J ~ -It '1l "'"' l'!-"l 96'1 ';! l'r'a llf ,l-Af'IJ-ttl * 'i,' ;<JI 11-"11 al-ill a;'-l] 

"11"1£ "f:<faj'l] '1i"Af.9i ;,ff7]7} nf'l!"]~tj-. o]oJI "till ~ \'!,'"]-,t.o] l>}\'! 

£ "11 "l :: '1!:'a "1-:<f .ii.-'! E ¾>l i!l 7] 'll-i- 1MHI "1- ~"11 ~'r"I i!l 7] 'll-& ,n 'll-
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~I~!.~. "I 2"1'<!£0l] "1:: ~'rel ~"I '<r-\l llf ,l"Al'lt•lic 01 ¾"1"1 ~~'11'<'t 

oJl's 1),fl,a. 96>1\:! '<r-\Jllf ,J"All, ','"'\j%lll, ;,;I,<* >J"itl.2..st"] '<r-\Jllf ,J" 

Al"! >l~ll< ~'II~ •I ~i:J,. 

01 'I! "I 3~1 '<!5' '1Fi'oJI 's i= '!1 '11:aJ 'l] 'll 'i' '<l,-\l llf 'lf Al'l] ,<,j 'l! 7] tie OIi 

:<J'c\%1 OJ' 1-2 km '\l5'•l"'i"i <l'l-"'i~"I "i"l¾-'1 '>! "iaJ-lr% 'i''ll•lie ll 

'8ff~ ~°J= ~-'BJJ} "ffA}7]i:' (high-resolution marine seismic method)½ 7ff~ 

'rll;,;I ~9'. :i!.'i-lr '<l,-\lllf ,l"A)::C ';%1 tjj.S,.,r"I "'J%7j'l,3'} <'!'1%\oj, 11 

'l,\'!;,ii'} "ll-\!:1'!•1"1 .;l"IAl'l] '!l<r"i.2..st <r'.!'110, 4:: ¾A-\l% 7)~9'. 

o i''i o I 'lf 'IJ .2..st 'l! % <;,. U :: ~ .2..st i= 'll 'I-"l ~ "ii ,1 ~¾"I ~ "11 "1 'I-, '1! 

¾014 ~Hei11'1 "~ 'i'"'"l'll '11t!A±, ::1"131 <l.!/-91 "i"i¾"i %0 1 ~q 

(Bays and Blasco, 1986). 3:.~ ~~~$>-~ :V.."a111} ~-'Sli!- W-A}~ 'r}, -it}&. 

,fl, ::i."1:i!. .fil~ %91 ""~ T£ii'91 1'"1« '11~ "I~ 7l'll:7'"'%A)J, '11'11 

tc¾'<! 'r U.2."i 'ri\'aJ.2.,a.i= "''1'11~ •l!i'c~ {l"l/'11 "1"1¾ "'i"l9l 'll'll 

¾'s 'i''ll¾ ¾~ .<]aj~Hl ~T .,_.Ol]£ ~Ml .¾'<!tf. :i!.'i'lr ,l"A)Al'l]:: 

.. \!!%] ±¾~"! 'l]OJ {!, ~llf"1, ~,8, q;s 'l!7]·7];,flaj ;,;.};>]Ji, Al¾%Joj 

'!)'l}aj'l] '<r-\lllf ,l"A)Al!!.9' c, ';,~ 'i'llf<r91 '<l,-\Jllfic 'lf"IJAl'i ;<)J<"i 'r 

3J 1i'OII,..% ~'i}AJ•l"i ::I*'(]:"l 01 "I~ ±'!I ~E"inJi< A)¾"1"1 '<r-\lllf 

;,;) ,,. i!c 'r'J ti .2..st"] 'r'il 1i'OII ,,.% ;,, 'l] q. '44"1 :u."" * '<r-\l llf ',J'A)l, '11 

Oil's:: ',J'A)>t"i oJi '44 "I,;~ ;,;)ji~ 'o 'l<! ;<).ii;>! "1 I'! 'rl< "'i •I 'r km•l"'l 

¾ '11-lr .2..st ~)ic '!/ '11:aJ 'l] '<r-\J llf ',J'A) '!J "f 1Cf ia,Jil 'lJ 'lj %)oj o) ~q, 

01 '1j'j'oj],<,j,= \'l"'], ~'r"1.>:'l] ,t,iJ,JOJ ~,= 12>1',! ~E"inj, oj]OJ 

'1.!, ::1"1:sr 1l>;'li•I~ .¾%\"1 "'1"1 OJ' 1 km•l"'l"i "l~'i'"'it '1!~"1 7''11 

i;f 71 'l] aj ,;~ S1 ""* '<r-\l llf ',J'A)'l} •l J. 7'-\l %) SI. ;,;I .ii~ '; 'I\ 'r• '!I'll%)~ 

q, 01 't"i¾ '11~ oj]OJ {!91 "iJ.!/-¾"i (ol~) '{! .!/-"1'4 .J!,)"f 'il:llf'\l.'r. 

:: 'l!-\!:.'<.'!11/tl¾ %"11 .i!:.4"1'li llf'!I (far-field signature)"! 't-\l¼ Al'(]: 
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',) '\'"1-'T' 'll OJ oil "1 li!-"1 ~oj '!! >J e}'ll ,::J-. 01 <>1-'1 ~'f-<-11 t ol-8-~oj ~'S" 

t11 '1-'.l-oll OJ oil "1 12>1 \:!. :a.t11 ~ '1!'ll ll\- 'lt•H• 1! >I" ,;,-a~ '1! "1 71 "1-"1 ><H< 

>l 's '!! ,;,~• {'.! >J <l 'll cJ-. ~ 'll-oll "1 ><I :a,i 's '!! 'T'it {'.! >J tt Oil oil :: oj eJ 71 

><l "13' ,::J-,e Jl's'!!'T'"l i<c,t.2.3' ><l"-1" >1.;~ cf- 0 1• li!-"1 '>l '!171~:: 

~ 'il • >I -8-<l 'll cJ-. ti-% .2.3' :: ~ 'l!:"i 'l! ia'll ll\- "1-:;,_.,;_ tt 'r "1 'JI 'r'll ~ 'I} 

"1 li!-"11 '8- 01 ;,~ :a. "11-lr l'!:'ll ll\- ><I :asi >1 <-1 ~ ~ ~ JI.¾ "1 <-1 '11*-i- "1-'ll %f 

JJ.><f ~'ll tf. 0 1 oJ- ,1-"1] ;OJ¾ ><I~ 'i!\'!:£"1 li!-"11'8-~ '!}-If Al •I 71 ~ "11 &I± 

~Ji!. "El~ .. ~~ (minimum information deconvolution)-& ~¾"Bl-~ ~T-1- 'T" 

-.! ~I'll tt &I ¾"I .2.3'. 01 \'! 'roll "1 'il ~ t11 'l-'.l-"1 "'-oil~ '1!'ll ll\- 'ill'!~ 'ii

'll ~{'.! oil "1 'il ,2, 96>1 >;l l'!:'ll ll\- "1'!'1! af •I-" <!"1 \'! 'r'!! "I* ;;l ¾%1 'll tt. 
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~l 2 ~ 

j]_"6fl1}- 18-~~ 'iJ-.A}~ ~~ 

7lit:.~T 
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:il '11-l!- '11 °J 1/!:>1"1- '<t>lofl "11-* l'j-~ ~ (I I 'rtl I <'! 'I- ( P.) •l 3:i!., 

(2) ','-t].:ltt11 7l.l!..9J <'1'1-•l (P,!P,)7) 3Pj, (3) {! 7l.\!.','-7l (T,li: '!Jc:: 0 1 

11-"I 'll 'r-¾"1-~.2..ss-'l .9J 71 ~"I 'll "1-'ll 01 'l oJI .£ 'r.ai '>l 'r'll '11-ll--" 

(resolutionlii "'"171 ~'11-'l'c (41 :a.','-"1- ofl>a"lii llf 0 l .l!.~of.£"1- \ll~ 

t110l'l '1'"1-'r* 71:<l"I, (SI '!!:"1-'ll >1°191 ,i,q, ~ '!!c"1-'i'l:"1°l ll-0 1°1 * 

i:J,. 

-&'f-"1:t.ofl -¥-"r"i"i :ii:: ¼"1:>! '1J'!r91 ~'1"1'!1" "1-'!I (far-field 

signature)<>! i'f* :<f.a3'.'c Cotton =d Monk (1990)71 \lf-& >lt7l,,.,;<f.ll.ofl 

•l'if~ 'i-:il 'r"1-4-'ll "lofl's'l ~-ll-"-91"1-ll :af'll-& 'f-ofoj 'r* ~-ll-".'!l:<f 

.a9j, 'I) 7l'l! OJ (1993a, 1993b)7f ',J-"l-'110loflJs '11"1'1! \l!>lllf.SS-i'-.J ~•* 

{l ,j 7 I & "I .a71 :ii <1-. ::i el >+ • l el * ~ '1 "1 'll" llf '!I ~ llf ~ 'l '!I • l i: 'i! 'll of 

,U :;,. 'll •l '<'l -ll-'11 ofl -'l "1-llof '1 >+ 7l "l-* "' .a 0 1 !!..SS, '!t "1-11-" I!! ll>l "1 'll' 

l'j-'!j 11,ajj- ~"'oji= ~,\j 9-¾ '114-'/!\l!Alofl .9J* :il.~.S (ghost)• ~;,j,q 

'll' "1- '!12-><-¥-<I 11:"1 "1-"l 0 1 *<1-- ~'1 "1 'll' "1-'!191 11 t1I <'l '1-"1-ll. '11 "i '1! \I! 

Al •l ~ -ll-1'!0} ,.. ~ ,i "1-ll- llf '!I .2..SS-i'-oi ~ '1 "1 'll' "1-'!I -& +~"':: :af'll oJI -'l 

'!r ',II -.1 4- :ii 'c "l el "1 -ll-ll' .9J -2. -it 71'-''II % :a. al "1-"l , • I '1! 'i' ofl -'l 'c llf ~ 

~ ,fl i'f~:<f .a oJI •I,..-& 'i- :ii. ~ -ll !<. 'll "1-l! .2..SS 'r* ",i el 'll' "1-'ll -ic "I '!I 

•l ¾"1-"l '!!c"1-1! .£ 'I! ~,i el '!I" "1-'ll • 'i'of ~ i:t. 
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1-1. A] <'.!°8 <!j ofl-'l .91 ~"J 

1-1-1. ic>l"1'lr llf'!I 

Fig_ 2-1~ HGS {Halliburton Geophysical Service)A}7}- Cotton and Monk 

(1990).91 'lf'll.2."- 'i'll: i:=?l•MI· "1-'!1.2.s,_, 41-l/--§-ajo] :tpq- (a) 0.16 t, 

(bl 0.33 t. (c) 0.66 !, (d) 1.15 t, (el 1.64 1 .. (f) 2.46 t~ 'F"1!!.<'i¾ 

1:11%.2."- >11-lflf 'l!o]tj-. !E.l, Fig.2-lgC: 0.46 m <'.!"i.91 2.46 l :;! 'i'-7ff-" 

'i'-'s "I oJ ~He c I uster .91 ic >l "1 'lr llf '!I-& J,!. oj ¾ cJ-. 7] ",A] <'.! 0 ms -l/-ic.91 

~{l_,c 't]"f;af 40-120 ms -'jj.5'..91 7]:l'c~7]7} <'i-l/-"19J ¾7}ofl uJ-"1- ,i,-')!o] ¾ 

,,"f;c; oJ-l!--& 1,!.~cJ-. !E.ll: ~i!~-"1 -'ll'!l(peakl-2- "1"1"1-"' e 0J(•l9l ~ 

-&- ~~ 1t!-~oJl ~~(trough)~ 13].ii!.~ ~~3}JI ~..e:, %(-)SJ il'¼ ~C' ~ 

~-&, sl.~'Cf-- ~tl.!r..1') 7fltlA1 A}-§-~ ?A ~9-.£.e 111¾9- 5127t 1Ht-&- 1 

ms. <li"l\l!sJ '!l~ 0-500 Hz, :;:) .J!J/-'lJ-"] 13.8 MPa (2000 PSI), 'lfllf1).5'. 5 

m, 'T¾%llt4t .£ 1480 m/s %0] t:} _ 

1-1-2. ~>l"1'lr "i-'11 >111! 

~;,J"1'l} ll\-'!1 F(t);c, 

F (t ) = N (t ) + R•N (t -r) (I I 

9j- 'l(O] ic;,J"1'lf ,i\-'!1 N(t)ll <~if :<]'1JA],]Sl. 'r¾ '1J'r\'l \1)-A}>li'r Iii, 

i'l"i-01 Tlf ~~ SJ."'Eofl ~"11-"1 ic>l"1'lr llf'II N(t)l, ~ll: '!1"113'. .JlA]s, 

cJ-. o] al :<]'1JA]<'.!, ,;c, 

't :c 2 d sin 8 I v .. (2 I 
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(o) 

(b) 

(c) 

(d) 

(e) 

(I) 

(g) 

0 50 100 150 200 250 JOO J50 
Time (ms) 

Fig. 2-1. Computer-simulated near-field signatures for (a) 0.16 l, (b) 

0.33 t, (c) 0.66 t, (d) 1.15 t, (e) 1.64 t, (f) 2.46 t sleeve 

gw1s, respectively. The signature (g) is for the cluster 

comprising two 2,46 l sleeve guns separated by 0.46 m. 
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.2.5' d, 0, v.;: 'r2f 'lf nf~ :!r., nf-@ 0 1 '11 'r '1! af 0 1 ','-;: 21-:!r., 'i"¾%nf'i' :!r. 

-I< 'l;~q. 

o] .of 'll,o] -ti >l "11>' nf '!I~ Fig. 2- l oj i'1 >l "11>' nf '!I "ii '11 'r '1! ~r•I St"'-!l. 

j!- '}7f%foj 7ll~'97] 'l¾ofl St"'-E ;<]'1\A]{]: <.of 1'f\'!'<J d, 0, V. "Jofl:S,. Cil 

.,.. E ~ 't nf i'l 711 '9 ;: '11 'r 'll '1! A I 711 'r R 'ii lit "1- :::J. •HJ O I "- '!I '<! q. 'lr nf ~ 

s.. ~ AlZl:-~~~"1.91 ?~ft ~1.lf P~, ?{!~~ 71.¥..91 ~~Hl Pg/Pb, 7].¥.? 

7] T, %'ii 'll~-8- "i*l"i, ?nf'r'll"l"il"l"l x*l (notch) ?nf'rli <i!'!l'l!c: 

¾.R.~ 'lc;\'!4°lc]-. nf~"l '!l 0 lofl llt<e x-'l?nf'r f,,~ 

v. 
m :;; 1, 2, 3, ... (3 I 

2 m d sin 0 

5'-'l (Parkes and Hatton. 1986). •I 'I -1] '!J.<I m~ .>.l'i"li 'l;~q. oj7)-'l 

1480 m/ssj ~.£.£ T~ ~A}~ ~4. ~ ~'.-::1480 m/so}Jl (}:0"~ ~4. 1'-} ~ 

?.] ?ll}'r f/ ~ ~ll}{I.£ d Ill'~ W-T~ 

t;,1 = 740 I d ( 4 I 

0 ] 'i! cf. llt"1-"l :31'1!-l]-:!r. "1,--\J nf %AfA] 'l!.R.5' Of;: 50-200 Hz 'j'-'{rofl"l 'li 

"1:~ .,.."1-"'!l-i- ~7) -11'11-'l;: d71 3. 7 mi!- \;};<) e,tofoF ~¾ 'l! 'r ~q. 

~'1! 'r¾ '11'i"'ll \'}Af711'r R~ '11-lr-lr1'11"il llji!} <l.'!1"1"1. {!{!V\ •lcJ-'1 '!I 

-} -0.95 ~£°TI 6 ]'2.Il. r]~ 1:1}9-;:: -0.61.!..9".£ ~-&- T ~q- (Verma, 

1986). 

Fig. 2-2:C: Oll-lr-lJ-11171 !!'l!-'ll '!I~;. 7f'll%foj /?c-0. 8. da2 m, V,al480 mis 

5' -ll'll"l"i ~'f-"1~ofl 11"1"1"1 ~le 671 't'!I '1l '>! l7ff dusteroj ~>l 
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(a) 

(b) 

(,) 

(d) 

(,) 

(!) 

(g) 

f 
I 

! 
I 

! 
r 

" 

~~ 

O 50 100 150 200 250 JOO J50 

Time (ms) 

Fig. 2-2. Computer-simulated far-field signatures for (a) 0.16 l, (b) 0.33 

t, (c) 0.66 t, (d) 1.15 t, (e) 1.64 l. (f) 2.46 t sleeve gw,s, 

respectively. The signature (g) is for the cluster comprising 

two 2.46 t sleeve guns separated by 0.46 11. For the simulation 

using the corresponding near-field signatures in Fig.2-1, source 

depth and reflectivity at the sea surface were assumed to be Z m 

and -0.8, respectively. 
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•PJ- •Pll¾ 'i'tl ~ 0 ]1:J-. Fig.2•1.91 i:71"1'll- llf'!l.91 7.l+.of of~7f"l.sl. {! 

J/-"1 ¾7f<>I\ "1-"1- ',a1)C>. ~~' 7l;>'.',a7] ifOI ¾7f%f"' O.}-\f-i- JiL'l]i:]-. 

Fig.2·1.91 i"71"1'll- llf'!l"i- -\l- 01t! '!J.,O. ',a1].>e7f <>ila.Jofit <= 0.}(•l.91 .t¾ 

>le: 0 ms J/-i".eJ >a'!laf of¾"1 'r ms l/-i=.eJ >a"/- OjAI <>IJa.]ofo, '11'1!.lo] 

~ %(-)SJ ~¼ ~,e ?;l.2.£, ol~ Y¾oflk!SJ ~"rlB \l}A}'AJ"r7l- -Iofl 7}771-

¾ 'I! 0.8¾ >!c:tll 7]'l]tli:]-. 

1-1-3. ~11~ ~~ 

Fig.2•3ac: 1 m<>il'-1 5 •~f"i 1 m {!-'!££ 'll-af-\l!r.i< \'!~A],loj 'leaf-\! 

!r. <>II "1-le -1171 r1 'll- :of '!l .91 ',a 11 .oc ~ ~ P,li '-114 'l! .::r 'il ££, 4 zt 11 I o. 1 6 

l, (2) 0.33 !, (3) 0.66 l, (4) 1.15 !, (5) 1.64 !, (6) 2.46 !.e] -'f'iJ {!aj

(7) 0.46 m {!-'i.eJ 2.46 ! {l '/-71£ 'i'-'11>1<>1 :U'° ¾l/-"1 4.92 ! clusterl, 

'11-\1-££ T~ ~ 0 11:]-. 4 {iit.eJ 'l}llf{l!r.\!l P,.t,;¾ MPa·m.eJ \'!~£ Table 

2· 1 <>I\ .l[A] %f~ l:]-. 

200 Hz 0 1'tl.eJ ',allf'r"d"l<>l\"1 ~~l7f 'il71"1 llfc: 3. 7 m 0 141 'll~<>l\"1.eJ 

'/l-llf{l!r.\!l P," {JJ/-llj.oj- '/'i'!:%]-Jil 2 m.e] 7.l+<>il "i'1J~ll< 7t"l"1, {!J/-llj.e] 

¾7f<>IJ nj-<} 'i!~¾7fofc: °d'-\1-¾ .!iL'lli:J-. '/l-llf-\l!r. 2 m<>l]'-1 c: P,.tol 0.16 l 

:dSJ ~4- 0,37 MPa-mo1j ll]'!}~ ,f-ljllij 4.92 lSj cluster 7.4+,e 1. 70 MPa-m.£. 

~ 4.6ll] '¾71-~ i{o]cJ--. o]'C o]~;j;l {Nooteboom, 1978} '}! ~~;j;] ({1 7]1 

-"I-, 1993a).sl.l/-ej 44 >1111:of"l 'rt! ~'ll 3.l•l-"1- 3.0•l.!iLi:J- "l'i1 ;a. ~ 01 

q. 

1-1-4. ~{!~~ 7]~~ ~~li] 

Fig. 2·3b'° 1 m<>l\"1 5 m~f"I 1 m i"'i£.sl. '/l-llf-\l!r.l< \'!~Al,1"1 '!tllf{I 

!r. <>ii "1-e -!, 71 a.] 'll- >I- '!l .91 'r1J.>e.oj- 7] ;<. .91 ~ JI' •I P,t P,* '-114 ';!! .::r ;J .Q..sl., 
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~l 

•J 

Ei bo 
0-c 

" -
~ 

~1 
I 

J "' "' I 
0 

0 0 ~l • 

-1 

I\ /C7J ~ § 
I ' ' 

I 
~m 

2' 

I !;1 (0) 11 -~ 
>- i~ ,___ 

~(5) ~ 
(<) 

~ 
-------------- (3) 1 

(2) 
(1) ~ ~i : 

' ' ' ' ' ' ' ~ 2 ,. ,., 10 ., ... ,. ,. 1Q •• ,., 1.o 2:11 ,., 
Depth (m) Depth (m) Depth (m) 

(a) (b) (c) 

Fig. 2-3. (a) Peak-to-peak amplitude P., (b) primary-to-bubble ratio P.!Pb, and (c) bubble 

period Tb of far-field signatures as a function of source depth. The gun volumes 

from (1) to (6) indicated on the right of each curve are 0.16 t, 0.33 t, 0.66 t, 

1. 15 t, 1. 64 t, and 2. 46 t, respectively. The curve (7) is for the cluster 

comprising two 2.46 t sleeve guns separated by 0.46 m. The ref1ectivity at the sea 

surface was assumed -0.8 to synthesize far-field signatures from a normal sea 

surface. 
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-c•> 

(5) 
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(2) 

(1) 

,:o ,:0 



Zf .:.t<li" 'll:o:\!I '1!'1-"i:C Fig.2-3a-"J 14-91 %'ll•lcf. Zf {!.;-"I 'lfli!--\1£ 

~ P~IP~ T~l-R ~Al Table 2-lofl JE.A]'8f-~r:}. 'R"~{l.£\t~~ cluster ~ 

4-i!f >fl-"l•l:rri= '1!'1-"191 'i'-1l:Of,O I •-"I 11-<>il "l'l*ll< 71"1"1, '1!1/-Dl-"I 

¾71<>1] afi!l- 'c!'?c¾710f1= •J-)1-% ll~]cf. &•I cluster-"! 14-i= P.IP,i,1°] 

10.0% '<l<>J. 7]3'E"i-71 u]-i,~ 0J;o:~ "l--!l'll% ~]A]Vfcf. 

1-1-5. 7].¥.9"71 

Fig.2·3c:C 1 m<>il"l 5 m~I;,] Im <1-'i~'s'. 'lfli!--\1.5'-i< \'!~A]9]Pj 'llclil--\1 

.5'- <>I] uf Je -!l ;,j i!j 'ii nJ-'8 -"J 7] 3, ',' 7] T,J< 41'f 'l! .:1 ',J ~£, Zf .:1 <Ii " 'IJ :0: \'! 

'1!'1-"i:C Fig.2·3a~I 7<11-91 'e''ll'fcf. Zf 'l!~-"I 'ltlil--\1-"\'! r, 'i"*li.l OJAI 

Tab I e 2-1 oJI JI.Al Of :ll cf. 'lf li!--\1 £91.o] ')i-1l:1l: ;,fl :: •ff-~ 'I-& '1l 0 1 4, {l 'I-DI 

-"I ¾ 7)oJ] ufi!l-"l :: it"l aj ~" 'cl¾¾ 71<}:: •J')I-% "- 'll cf. '1 ±_;,I~ 'll % 
01%0f"l ,'-~ •1% Al 0 1-"I i'f~J:: r,11 '1!'1-DI V-"i o.326~oJI •1'11~-i- &•I 

l'.9. o]~ 01~;,:l'U 0.33 (Nooteboom, 1978) 'ill {l 7]~ ~ (1993a)~ -¥!-~..1:]~ 

o.3591 'fr 'll*ltl-cf. 

Table 2-1. Characteristics of source signatures in the time 
domain. 

R.r,,r 0. 6 R.w=-0. 8 R.w-1. 0 
~~-

V d P, P./Pi, 7, P, P./Pn r, P, P,/P~ r, 
(t) (m) Nl'a·m) .,. ) ¢.{Pa-m) (ms) M/'a-m) .,. ) 

-------

0. 16 l . 1870 2.479 39.0 . 1938 4. 125 38,0 .2271 7.066 38.0 
D. 16 2 . 3346 3.275 39.0 ,3745 3.920 38.0 . 4143 4.611 38.0 
0. 16 3 .3198 2.660 39,0 .3597 2.952 38.0 . 3996 3.252 38.0 
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0.16 4 . 3171 2.277 39,0 .3532 2.500 39.0 .3893 2.614 36.0 
0.16 5 .3688 2.090 39.0 ,4086 2.202 39.0 . 4485 2.324 39.0 

0,33 l . 2306 2.457 49.0 .2436 4.465 48.0 . 2841 8,642 47.0 
0.33 2 . 4.145 3.538 49.0 . 4651 4.615 4.8.0 . 5156 5.331 4.7.0 
0.33 3 . 3877 2.882 49.0 .4382 3. 417 4.8.0 .4887 3.982 4.8,0 
0.33 ' . 3734 2.422 49.0 .4194 2_ 738 48.0 . 4655 3.003 48.0 
0.33 5 . 4.362 2.269 19.0 .4867 2. 4.84 4.9,0 . 5373 2.628 49.0 

0.66 l .2859 2.474 62.0 .3062 4. 787 61. 0 . 3558 l l. lOO 60.0 
0.66 2 . 5163 3. 741 61. 0 .5798 5,566 61,0 . 6433 6. 795 60.0 
0.66 3 . 4.745 3,091 61.0 .5380 4, 134. 61. 0 .6015 4. 781 60.0 
0.66 4 .4425 2.591 61. 0 .5003 3.201 61. 0 . 5581 3. 54.2 60.0 
0.66 5 . 5177 2.535 62.0 .5812 2.830 61. 0 6446 3.084 61. 0 

l. 15 l .3439 2.560 75.0 .3709 5.053 73.0 . 4.276 13. 569 72. 0 
1. l& 2 . 6225 4.070 74.0 . 6981 6. 357 7'1.0 .7737 8,281 72.0 
l. 15 3 .5660 3.409 74,0 . 6415 4. 790 73. 0 . 7171 5. 782 72.0 
l. 15 4 . 5148 2.841 74.0 .5830 3.653 73.0 . 6512 4.196 72.0 
l. 15 5 . 6033 2. 791 74.0 .6789 3,298 74. 0 . 7545 3,581 73.0 

1. 64 l . 3909 2.548 84.0 .4210 5. 111 82.0 .4837 15. 694 81. 0 
l. 64 2 . 7063 4. 145 83,0 . 7909 6.815 82.0 .8756 9.567 81. 0 

l. 6-1 3 . 6391 3. 511 83.0 . 7237 5. 188 82.0 . 8084 6.648 81. 0 
l. 64. 4 . 5739 2,920 83.0 .6496 3,971 82.0 . 7269 4. 773 81. 0 

l. 64 5 .6738 Z.935 83.0 . 7584 3.629 83.0 . 8431 1. 061 82,0 

2. 46 l . 5384 3.219 95.0 .5752 6.557 94.0 . 6535 21. 678 92.0 
2.46 2 . 9652 5.305 94. 0 1. 0763 9.036 93. 0 1. 1875 13.376 92.0 
2.46 3 .8663 1.496 94..0 .9775 6.913 93. 0 l. 0886 9, 148 92.0 

2.46 4 . 7004 3.697 94.0 . 8608 5. 310 94. 0 0, 9719 6.676 93. 0 
2. 46 5 . 8978 3,840 95.0 1,0090 4. 794 94.0 1.1201 5.552 93.0 

1.92 l . 8626 6.893 117.0 .9033 13.998 116.0 1.0318 56.965 115.0 
4.92 2 1.5407 11.640 116.0 l. 7041 21.003 116.0 1.8674 33,898 ll4.0 
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4.92 3 1.3665 9,906 116.0 1.5299 16.202 116.0 1.6932 23.396 115.0 
4.92 4 1. 1737 8.143 111.0 1.3370 12.348 116.0 1.5004 16.572 115.0 
4.92 5 1.3862 8.548 117.0 1.5496 11.217 116.0 l. 7130 13,923 116.0 

1-1-6. '!ff'T~ ~A};Jfl'T A_:i!}-

Fig.2-4 ,JI Fig.2-5;: '111!-1!-'il7} ",31 °J~'1c 01-'IJ-aJ'<! ~',l-'f "t~I -!!:'/l' 

~ -'l]-Ej¾, 4E},Jl7I -?10]-0J '1i'r'a \'}Al,i]'r R,i- ztzJ- -1.0-'f -0.6~.s'. 1!'!1 

•IOJ ,iJ-::!:t!c ~7li!J'll llf1it-"'-'l 'll-llf1l.x.<>il "<<> ~-'8¾ .>!.OJ¾cf. zJ- :::ri!II 

ll 1/l~<>il "1l'ir31;: '1ll/-"1'c Fig.2-3"1 '.l-'1-91 ~'!!"1-cf. R=-1.0 ,JI R=-0.6 

~ ~-}~ P8 , Pa/Pb, Tb~ 'Tfa:];1;}ji_!_: Table 2-loJl t}-JJQ A~~'lltj-. 

Fig. 2 4a9f Fig. 2-5a<>i] 5'.Als, '1!-llf-jJ.£9f 'IJJ/-l'j<>I] ll},' ?~~ <'],. P."] 

~~ 0J:1}-~ Fl::-0.B'i} Fig.2-·3agJ 18~.2} -R-A}-B:}tj-_ ~- 200 Hz u]1tl-~ ~lq

<r'll"l<>il-'l "-*171 '1!71"1 ll,;: 3. 7 m 01'1!"1 'IH1<>!1-'l"1 '1!-llf-jJ.£'!! ?~~ 

<'!'I- P.t; '1l-1'-"19f -'i'-,!"f>IJ 2 m"i '.l-'1-<>il illcll*lli- 71"1"1. '1l-l'-"i-"l ¾71<>!1 

ll}a/ P.;: '<'&¾71"1-'c 0J-',J-¼ .>!.'tlcf. Table 2-1-i'- 'lfllf-j).£71 2 m'<! 

cluster~ ~-}. P,rC h';;:-0.8~ af!Oli ~1~1-~ R.c:-1.0 'jJ R::-0.6~ uJj zpf 9.6 

% ~71- ~ 9.6 % ~±t}-i- .!i!.~9-. 

R::-1. 0~ Fig. 2-4b9} R=-0. 6<tl Fig_ 2-SbT:" 9-11.~9} 7] £.9.l :~J .. ~ Hl P,.I Pb71-

Rc-O. 8'<] Fig. 2-3b-"J ',l .J/-9f -fl-A) of >ii '1l l/-"i gJ ¾ 7)<>!] ll}a) '<'&¾ 7)S]-\c, 0J 

11-% .>!. '<! cf. Fig. 2-4b -"l -11-'I- ;: 2 m.9J '.l -'1- ill ell *l li 'l, "I llf :ii: 'it llf-ll £ <>I] 

ll}a) ,;>&'!}&cO]-;: ifr'll. Fig.2-5b<>I]-', 0.16 l '1l¾ ,fl')'1c .'i'.e ',j.J/-<>I] 2 m 

SJ 734 ~tl1~1«" ~{;- t:fl:.7t;~~ .£.~-a- .!i~tj-. ~'8'] cluster .7§4. 

Fig.2-4b::_ P,.iPbtt]7]- 13.9-57.0 '?] ~1i'!. Fig.2-56~ 11.2-21.0 ~ ~¼ L}E} 

,JloJ, P.IP,t, '1l<r'1! ifrAl;>i]<r<>!l ll}a) ~!'!}•f>IJ \'!sJ-;: 't'llo] ~%¾ .>!.'<! 
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Fig. 2-4. (a) - (c) the same as for Fig. 2-3. The reflectivity at the sea surface was assumed 

-1.0 to synthesize the far-field signatures for an ideal sea surface. 
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Fig_ 2-5. (a) - (c) the same as for Fig.2-4. The reflectivity at the sea surface was assumed 

-0.6 to synthesize the far-field signatures for a rough sea surface. 
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9--. Table 2-1-P:- ~ll}-{J.5:. 2 m'll cluster~ 7.J4. P,,!Pb';:,. R=-0,8'll ttffofl l:l]'tr 

Oj JI=- I. 0 'J,! R=-0. 6'il 'I zi-zi- 61 • ¾71 'J,! 45 • '!}± ~¾ J.l. ~ t:f. 

Fig.2-4c 111 Fig.2-Sc::C '!r.llf1J£ 111 '(!','-l!joJI D},e 7].!£?7] T,. ,fEf\11 

'l! ~"-. >!!, .llf 11 £.21- SJ 1}-1'\1'\ "1 '° nll + ")-.g. '1l 0 1 ,f. '1! '1-"1 '1 ¾ 71"1! .llf <l--'i 

i'e it'l"i~"- '<!¾¾71"8\i'e 0J1}-¾ J,l.Oj Fig, 2-3cS] ~"1-.21- ,i'AHf 0J1}-% 

J,l.~t:f. '1i'r\'! 'l}AfJil'r Ro] -0.6"1J-'j -1.0~;,_ -l!tli.a<7]71 ¾71~"1J D}<} T, 

se ~1}- {f±Of::C :5!.,'.r¾ J.1. 0 ],f ::J. '11£::C vff4" P]'!'Oft:f, Table 2-1,2, '!)-.llf 

~.£. 2 m~l cluster-9'.1 7A4-. Ti,~ R=-0.8'll J:4oJ] ):l]-B-1-~ R=-1.0 ~ R=-0.6~ 

'I 21-21- 1. 7 • '!}± 'J,! 6. 0 • ¾7}~% J.l. ~ ct. 

1-2-1. ~ .. -"-"IE.J 

Fig.2-6,2, Fig.2-2'1 i!'1i!1"J- .llf'l!1':SJ ~i, 6"!.s,J-i- -,'-l!: ,:!oJq. 

"f, '1i 1J-1J-t1i 71 J,l. ,i-'!J ,;j 4"~ 711}-"'fOj '11 'r \'! 'l}A} Jil 'r~ -0. 8"'- 11 'Ii 3} Jl 

'!)-.llf-\]£ 2 m, 'r¾ %.llf~'i!<!;-£~ 1480 mis~"'- 71'11"1-"1 ,2,-'f-01..coJJ -!l*] 

-"l"l ~se 671 >i-'ll '(! 111 171 clusterS] l);,ji!j')} .llf'li-&- ?.llf<r'l!"loJJ"l ,f 

Ef\11 ,:!o]t:f. SEG 7]½.l!.¾~l):<] (Johnston et al .. 1988)7} .l!.sl"~"'- ;,flA] 

~ •loJJ trf <t. 7} "-~.g_ ?.llf'r~ Hz"'-. Ail"-~,2, ?.llf'r \!! -!I tli ~ ~¾ 1 u 

Pa-m/Hz 7J¾ dBi,~"'- >fEf'-ll:llt:f. 

'(!','-l!j ¾7}"1J tq-Ef ~ .. ,',"IE.J9I ,jjtli.a<7]::C '\;'7}0fJl, 7]_¥_?7] :a_"f 

i'e .2.~1"1 '{}±3foj 0.16 t '1191 'il+ 100 Hz 0 1-ll-~l"l 'f';l!."1-711 "l*l'i! 'l!'ll' 
o] 2.46 1 <'.!91 'a4-ofl::C 70 Hz 'l'-i"~f"]'l!: 7}A]"l~"'- ,fEh!t:f. O]i'e A]<'} 

'l! "l "11 "l '1! 'l'-"191 ¾ 71"1! trf i!1- ?kl-" tll 7] .¥..91 ~ <I- HJ 7} '{}± Of ::: '11 71 ~ l!: 

t:J-. ::i "1 >f 7}')} 'l'-"17} ")-,2, '(! ~ 0. 16 t.9j ,;j 4- 7] .¥.? 7] .9j "1 'r "'- '-t Ef '-t 
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Fig. 2-6. Amplitude spectra for far-field signatures in Fig.2-2. The 

corresponding gun volumes from (a) to (g) are the same as for 

Fig.2-2. 
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le 'll'll 01 671 'll-"' '11"1-"i:: 'l!'ll. 7lAJ- .l/-"17) e 2.46 t"i <.! l/-71£ -i'-'>I 

-"l<>i '.lll: cluster 'l!-'l-<e 9,j~l"i-"' 'lj'!Jo] '11"1¥!9-. o]oj~ ~'l!-½-2- A]{]: 

'll "l oJ1 ,1 <J .I/- >'I oJ1 "',; ,1 !I.,,,., 1 -i * ,, ,, 'I' "1-'r 'll "l oJ1 ,i 'll '!l -O: -i -0: ,i .a
<:1-± • 1,1, 1 "!l1- 0 icf. ~HI "I 131% 01-§-~l"l -i'~ J:t±.so\l -"I~ 2,c;.J '1'"1-

,,,. ;: 375 HzJa."1. 300 Hz o] 'l!"i 'i'--0:0\l-'1;: x>.] 7l y-Ef y-,c] (';fE. "l, U] .ill"] 

'lll'f~ '-"]E',j OJ'l)-ji -".'1]cf. 

1-2-2. "1'11 >,<l~ 

Fig.2-7a;: ~71<1~ "1-'lHt-"I 'ltl!J-{1£0\l "1-e "'"'iE,J "1'11"1 .4,-;; Y-Ef 

"1 ;:i;JE.Ja., 4 .:J.<li" 'lle>eo! '9".l-3l;: <l-1'-Dil= Fig.2-3"1 'l!-'l-.2} *'ll"l

cf. x"i 'I' "1-4" 0 I 41 'lHI oJl "1-"I 'll-"1--\1-"' '!!. ,_ "I Is '!l "I '11 •l A,;:: <l .l/-"1 .2} 

'll-l>f{I-"' o\l "1-i!l- '1!"' ¾ ,,~lie 0J'l!-% Jl '11 cf. cf~· .:J. ali E: ( 6) -"I 2. 46 I <.! 

J;!.cf 01 .1/-Dl"i <.\ -';',j;a_ -i'-'>1'1! Clali" (7)-"I cluster ?J-'1-. 'i]<jajE_;a_ A, 

ik 0 l 9-± ~~ .£.'a"¾ Ji..~9'. o]!: duster~ T-'85}.il ~";: J¥- ~ ,qo]~ 

-0:1l~'l!-'il "i'il ,1!I.'1!:1!01 .£.~li!l Oi>il-"l'll,1 "!-!c-oJq. 17,1 ,1'll ,i, 

1993b). ?"1-'r'll "l o\l "l "i '-"IE ,s "i qj "I A,;;l '1,l>f{I -"'o\l "1-i!l- '1!,<c¾7l~l 

;: 'J'l!-~. A]-0:'ll"l0\1"1 ?,a{!:§:~~ P.7l 'll-l!]--\1£ 2 mo\1-'1 "1'11>.l~ ,-1-c: 

'IJ "1- 'll >.] "i-"i (';f ic ',\ "J ,J Jl '1] cf. 01 ;: 4,,7l '/' ;a_ 7] !I.J':.a]-o\l 'll ~,i 11,>o] 

'l!E."l (7,l ,J'll <J. 1993a) 'll-Df1l-"''l ~% T~ 'll'll~ 'i"l!J-4" 'll-9!41'1 

Aj -"I x•I 'r ,, ¾ ,,~, 7] "ii 11-o\l x~l 0 1 "I "I 'i""i-'r 'll -9! Oil 'l!-'11 "1 E.Ja. 11,>~ 

oJlcj,cJ7l ii'-!I."1-71 -'97] afll1-0Jcf. Table 2·2l: 1 µPa-m/1\z 7]i,' dBi{9j '1!-91 

,,_ £Al~ zt Zl..--"I 'ltl!J--\lx'!!. A,.J:a-i- Jl6l~9-- 'll-l>f'llx 1 •'11 0.16, 

<.!"i 'l!-'1- 181 dB '1J£o\1"1, 'l,l!]-{1£ 5 m'1] 2.46 I <.!-"I 'l!-'1- 201 dB 1J£;a. 

20 dB 'll-"'-"I •l0]7l 'll%-i: Jl'1lcf. 
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other descriptions are the same as for Fig.2-4. 



Table 2-2. Characteristics of source signatures in the frequency 
domain. 

H.w=-0.6 R.Pr-D. 8 R.pp=-1.0 

V d A" F, F" A" F, F" A, F, F, 

(t) Im) (Hz) (Hz) (Hz ) (Hz ) (Hz) (Hz) 

[Ap] = (dB ref ~PA-m/Hz) 

0.16 185. 6 25 181.0 25 177. 2 25 

0.16 2 187.8 25 332 186.6 25 334 186. 7 25 333 
0.16 3 189. 1 25 255 188.6 25 252 189. 1 25 250 
0. 16 4 190.3 25 201 190.3 25 201 190.9 25 zoo 
o. 16 5 192.4 25 143 192.9 25 143 193.6 25 143 

0.33 189.3 20 184.2 20 178.8 20 
0.33 2 190.8 20 332 188. 7 20 333 188.J 20 333 
0.33 3 191. 8 20 255 190.6 20 252 190. 7 20 250 
0.33 4 192.8 20 201 192.2 20 201 192.6 20 200 
0.33 5 194.6 20 143 194. 7 20 144 195.1 20 143 

0.66 1 193.1 16 188.0 16 181.1 16 
0.66 2 194.5 16 332 191. 6 16 334 190.6 16 333 
0.66 3 195.2 16 255 193.3 16 252 193.0 16 250 
0.66 4 196.0 16 200 191.8 16 201 195,0 16 200 
0.66 5 197. 6 16 143 197.3 16 143 197. 8 16 143 

l.15 I 196.5 13 190.9 13 182.3 13 
1. 15 2 197.2 13 333 193.6 13 333 191. 8 13 334 
I. 15 3 197.8 13 255 195. 1 13 252 194.3 13 250 
1. 15 4 198.1 13 200 196. 5 13 200 196.2 13 200 
1. 15 5 199. 7 13 144 198.8 13 143 199. l 13 143 

l. 64 1 199,0 12 193.4 12 184.2 12 
1. 64 2 199. 7 12 336 195.9 12 334 193.7 12 332 
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1. 64 3 200.2 12 255 197.3 12 252 196.2 12 250 

1.64 4 200. 7 12 201 198.6 12 201 198.1 12 200 

1. 64 5 201.9 12 143 200.8 12 143 201.0 12 143 

2.46 1 200.9 10 195.1 10 184.5 10 

2. 46 2 201.3 10 334 197.0 10 331 194.0 10 332 

2.46 3 201. 7 10 255 195.2 10 252 196.5 10 250 

2.46 4 202. l 10 201 199.4 10 200 198.4 10 200 
2.46 5 203. l 10 143 201.4 10 144 201. 3 10 143 

4.92 1 200.4 8 194.6 8 182. l 8 

4.92 2 200. 7 8 333 195,9 8 333 191. 7 8 332 

4.92 3 201.0 8 255 196.8 8 252 194.2 8 250 

4.92 4 201.3 8 200 197.8 8 200 196.1 8 zoo 
4.92 5 202.0 8 144 199.6 8 144 199.0 8 143 

1-2-3. +-'li\"7] 

F; g. 2- 7b :: -11 '1 el '!I- •Ml '!i-.91 'll-"1--\l .£ oil "te + '11 i\" "t'r FA '-t El\!! .:i 

'/l~'s>. zi- .:i<li" '8..:.oll 'I ~"1-:: :{!.l/-l']e ng. 2-7a-"1 '!1+91- %~ Of <I-. 

'il"1--\l .£ \!I 4--'li\""1-'r F,:: :{! 'l->'1 oil aJ-"1- '(r,l, Of '-t. 'll:"1--\l .£91-:: -1'-<'l:OI >II 

'il'li~-& J,!.'l]<f. Table 2-2:C Hz 11!-91,> .!I.A]~ Z1- :{!lt.91 'll:"1--\l.£\l!. F,il-li 

-& J.!. oj '1,9". 'If "t-\J .£ ',I 'ii 'r '/! 'frA} >ii 'r9f C: -\'-\'l:oJ-,U 0. 16 I. 0. 33 !, 

0.66 l, 1.15 I, 1.64 t, .:li!lJl. 2.46 t {!lt.91 4-'1!'1'7]7} "1-"1- 25 Hz, 20 

Hz, 16 Hz, 13 Hz, 12 Hz • .:Z.~.31 10 Hz.£ Lt'Et\±9'. ~¥! cluster.21 ~4'C 8 

Hzoll "-"I ""ll .91 "I Jl.><]7} 'F'll <!-. o] '!! af:: 'I] 7] 'l! '1 I 1993a I 7} '!t"1--\l .£ 

5 m'l '1"1'1! 'frA}"1-i! o]¼oJ-oj T~ %~~ l!J--!11<'1 7]~i\"7]'s>.l/-6J >II~ 

~ 7l~"r"llt? 27 Hz, 22 Hz, 16 Hz, 14 Hz, 12 Hz, 11 Hz, 8 Hz ~JI}- i:q.m.~ 

'!I- 'i1><1"1-e '!l~ol Vo~~. 01:: -!1'1"1'!1- "1-'11'1 +-'li\"7]7} i\"'s> 7]~i\"7l 
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1-2-4. ~;j;l ?ll1--'r 

Table 2·2'1 "'-"l a:'llf'r:-C -"I (3)<>11 'r¾%llf4/!r. 1480 mis% o]-§-oj-oj 

--i1-~ 1fll}{l£ l m, 2 m, 3 m, 4 m, 5 moflJ.1~ ~~l?ll}"? 7-40 Hz, 370 Hz, 

247 Hz, 185 Hz, 145 Hz~ .iltll 37 Hz ~.£7J};>;l~ ;j}o]~ J;!.~tj., ~-iE~ 

711~'ll1'HI ~llf"}oj 4EJ-4Al ~::: 'ltllf{l!r. 1 m,J 7<!'1-la- >11"1%\Cil.t,, 'l!:l>\ 

,Jl!r.71 'll'¾ 'r~ 71l~c>]of01 -'10]71 i'IA]:-C'il, 0] 2-~l:-C 'r¾ 'i'r\'l '1):AI 

of] ~~ .:i!.~E ;>;]'tJ.A]{ro] ms 1ct"~~ 71}.t>-l ~Oi_;,;]_;,;] ?.fC t:-lJ ?~ 7]~~ 

9-. l ms ia-!l-l.£. T~llt~°'l ~~ C,4~1, l!l-~-& t.H~ (interpolation) 3l} 

1-i- ¾!}~ 01 ..2..*l-ii ¾~ 'r:.: ilE..4 X-*l ~ll}'r';: Li¥- Al-~~l-Jll "11~ 

oJ 71'€"1-"-"- o] 'i'!'i'-<>11"1 C7 o]',fgJ A]!r.::C \ll~tj-. 7]EJ- i"i'leMJ- l>\'!l 711 

~Al ~7lt!: "i"i'!I-%£ 711~-'l"i- £'!l 6 l >il'i-"i '11-'l"IAI ~:-: -.1401 .a~ 
_2_.ss Al "i'il 'r ~9-. 

1-3. ~~~ 

01->t'l '!!llf<>ll"l. (1) '\'~101 ~'I- P,, (2)a:'~1of 7]3',J ~-'1-•l P,IP,, 

(3) 7].¥.9-7] Tb7} .£.T .3.tij, (4) 300 Hz P]til-al ?ll}T t:Jl~otl~ 13]1~ 18 

~~ ~-iE~¼ JiO]';:, 2.46 -l~ {i 7'"7JSj cluster-i' 2 m~ iJ.o]ofl.J.i ~ll} 

~ 7a! '/-71 1!'-'1 tll'lf llf~ ¾<>11 "1 C: 71~ 01-'t"i ~ ~71 "1 ~ llf '!l % 'l!:"1 t!:"1-i= 

3\% 'llc 'r ~9-. tj-'1} :{l <!1-\'-'lJ-"i 11.8 MPa (<J' 1710 PSI), 'l!llf{l!r. 5 m,J 

7<!'1- o] :{l',;gJ 'll'!l'1!7<! 0.31 m,J 2.4•!~ 0. 73 m.ss 'f- :{l A}o]gJ <'.l:"1% l'I. 

<}A]'I/ 7<!+ C7~ 'f-~ '!!llf-li ~¾ 'r ~%-lt ~ 7]~ 01 (1993b)t, 11t~ •I 
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J1'1i-\t ,frAfl>j- ',J-Af7-f jl_ 9'11 o\l "i tl:~ c§.a] uj le "r'li 1111-\t.£ 

(horizontal resolution)t W-'3"171 ~tll 9{l~fl~:t!-zt 0 1 ¾~'!"l ~o}-0 ~ '8ttil. 

"'-?"1- 11:itli 1"1-"i-2-.s< 'IJ-'-ltl: 4' ~uJ•t ~'1-. -!!--'ral:ito\l 11'-1"1"1 ~;: 

'1-¾'11\'! '-l-ll"1- 4'11~'-l.s<;: 96 ,1\'! cJcaluJ.91 12 ,fl\'! ;,Ea]u]7f ~-2. 

oj , '11 "' ;: 4' km 'l'l • I '1 :;'l .g. "i ll 'r "° 'i' 'l! o\l "I 1l' ~, .£ '< >II "I''<! 31 • I :a. ~ 

"';: 4' "1 m 'l'l O I o\l "I tl: 3f ,i :a. 'll '<! 31 ° I '1- . 

.g.-'f-"1:it.9f 96 ;j\'l_ cJca]uj.9) 12 ;ff\'l_ ;,Ea]uj,j ;j\'l_'",j- </ 0 ]::C ZfZf 

25 •-"t 6.25 m0 1"1-. 11\al-" '!lc"1-'(}~ 0 1 '11\'!'!l:>1"1 ~~Of-"'< 'lMl'II 

(Common Depth Point) '-Ill.~ "1 's 11 ~~. 4''1111111!-.£;: z,zt 12. 5 m.9) 

3.125 m7l "1"1 12 •I\'! c§."1"1 •]%Al 96 ;J';l_ c§.a]"1o\l o]O]-oj 4 "11 l,: 

.g. 'i"'ll1111-'<I-£* ~% 4' ~q. 

cJc al "191 ?"1-4' '!l 'll-% .£ le x] -ll "1-.QJ ~ 'II 'll-'o'Slf 4-11 "11 \!I 'i''!l A¼. 'l! 

4-¾'\'11,191 >t'!l 'JI ,1"1-ot"i •Al!! %o\l ufal- "t-"->I '<!"1-. 96 •I\'! "'"-al 
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~:: ~ol 25 m9.l Zf °'r~~Q~1!£ 240 VIMPa ~f-.5:,.'lj ?¾"'r-{17] (AMGA} ~ 

-3}- HCZ02 hydrophone) 247Qfl- 0.957 m9.J %-tl2'4E.-£. ~~~.2..£. llff~.£1~ ~ 

tf. ~'ll 12 •h! "'-"'"1"1:: •J>g'il- %¾-"I 9¾91171 s,J7f ~ o.74 m"i 

%:.'.r"l ~~ "11 'i'l "1 oJ ~ tf. '1]-Afl'f.ej ~l 'll 'lJ-~ 0 1 71 "I 9"! '11 -li ¾ c;J-'l!~ 

"11. 96 •h! "'"' "1 "i 1= 12 •I >g "° E "1 oJ "il H] 'f oj 9¾9117] '{)-% 'll ~ '-ll "il 

"i:C 11.>:"i ?"1-9 til"l"il -lf'i'Hll 0 I •l\<!'il- ,13•1 "'-<' 11.>:til '!!-~HI 

(signal-to-noise ratio)-@" ~¾ "'r '.il:: ~lJo] il.t+. 

2-3. •H! '11-¾ 

R,,rr,,y = 
sin (mrDIA.,.) 

n sin ( Jrfl/An) 
( 5 I 

.e] -'-J~~ .l[A]"'1 9 ~1="1 (11.) 'l!"i 2], 1987), 0 ]'1 n-<' •J>g'i} 9117] 5c 

e<f, D'e 9117I :.'.r"l, ,.:: '!il!l7I "1-~,hi ztzt ~~tf. '!il!l7] "1-'lr ,.:: 

( 6) 
Vr cos tt 

"i -'-J~~ .l[A]"iuf, o],i I'.c ?-'t9, V.:: 9¾ %.lJ!-'lj'its!,.£, a1=, 1'f1).lJ!

e<].l[\'l (~,8- <r\'l)o] 0 1-'i'·:C Zf.'r.~ ztzt ~~tf. 'r'li'lf~~~ ~'ll'f:C "1 

'!l .£ 'it "1- '>l "°"" -!l- '!J-% % .eJ 7-! ~1= '1 -"-' I "l'll--"1- 11- "f 'il- 0 I '!l •I "I "l . 

Fig. 2-89.j "'r~ aff ~ lft¾~~ (receiver-array response curve) oJ) .£.A] ¥1 l:l}~ 
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o,~------------------~ 

l/-!
0
...J....L..j....L.,LI...J..,LJ.,-L.JLI,.L-1--'-;-LI...J.,'-+'-,'LI.-, 

200 400 600 1100 1000 1200 1400 

Apparent Frequency (Hz) 

(a) 

o~------------------;n 

-" m-~· • • c2 
g_' • • ~ 
us ~· = 
~'1 ~· 

s 
' 0 100 400 1100 110C1 1000 1200 1400 11100 1900 2DOD 

Apparent Frequency (Hz) 

(b) 

Fig. 2-8. Array response curves for the (a) 96 channel and (b) 12 channel 

streamers on the RIV Onnuri. The number of hydrophones per 

channel Wld the hydrophone spacing of the 96 channel streamer 

are 24 and 0. 97 11, respectively. For the 12 channel streamer, 

the number of hydrophones per channel and the hydrophone spacing 

are 8 and 0. 74 m, respectively. 
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'lfOI 'i"-"f'r (~~ -"f'll-)"l ufi!} Cl. •H'l! '1}% 01 cfe ,U '-1-"1-l±cf. 96 >H\!. C 

Ei!1"1 14-:C Fig.2-8a"l"lSJ- 'lfOI ~'IJ,ff "'-"171 60 Hz 'l-ic"l '-}E]-Lj-Pj, 

o];: 'r¾ %"1-'ll.t4i'£711480 mls'!l 14-, ~!l.71 Dj-'l]- 25 m "a£-"1 '!l<'!-\l 

1f-8- (coherent noise)¼ A:il}~..Q.£ ~&,]A]~-,& i!- T ~9-. ift1a_oll 12 _j;~~ 

cEeiuj '114-::C Fig.2-8b"l"l"i- 'lfOI ~"1-H "'-"]71 250 Hz '/-i="l '-1-Ei-'-l 

Pj, 01:: ~!l.71 Dj-'l]-o] 6 m "ax<l <f-"f'l]- '!1-%-"1 {1-;j"l :it"l-aJ'll-i- A]AI~ 

cf. 

01%-"1 ~-"f,l .8.0f%f'1L -"'-'11%£ AltlDJ-'ltAl"l a]~~ 12 >H>!. .... _'=."1"1 

:: 96 •H>!. c"-"1"1"1 •1"1-"1, 4•H l'<~ ?'llti1%£i!- ~-i- 4' ~:: 'fr\'!"l 

S/~ •171 i3•H {l-~%1:C <f'!l 01 ~cf. !£~ 12 •H'il. cJa."1"1-"1 14-. DJ--!l.e. 

£¥-El T~.ifl'g~}.:i:]gJ 7c! 6 l7} R-o} moveuuto] u~4- 31-.g. ~~o] ~..Q.J:9, o] 

~~ '?}o}~ :-.JMO J.i~ (normal moveout corrcction)A] op]£]';:: o]~ (stretch) 

0 I "l-711 "I "1 :a 'i" Dj- {!-"'... :it "I "I .S.-"- ~ % 'r ~ cf. .::.c "I '-1- 0 I :: All'->l "1 

"l-"a¾"l"l "'£1,'-'j '>1 moveout ~loll; ol-§-~ cf¾'frAIDJ- "'1>1 I'll 7l'!J"l

>J 'II;;<, 1991: 'II~¾ -"1. 1993)%% :it"l-"i.S.-"- {Jl!/%171 "1"1¾ 11-"'1'!1£ 

"1%'11 cf 

3-1. 71 ~'II 01 
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7]'fAJ'(}.g- tll'll-11"- 111 ::i ~ 0 1~r"l'l '!lit.Ir"- %"ii "tot '!!'!l-1'!<1-. ;Oj 

tll tll'l/-11:5'.i, I km'l]-;<] "IS!.. 0 1 ~ 0 1~1"1"1 '!1,r<';-:5'. 2,000 m/sio 7f'!J1t 

,:i+, 7]~A]'(}.g- I s o]'lJ-o] £loJot tr9-. 

!£tr 200 Hz~r"l-"i 11~• 7]~of7] ~'l-'l:: -ll~'{}>j 0] 2.5 ms>;.q aJ-•I 
of ~t::l-. ~~~~~ aliasing ~;,tl-@- otif£-=t ~Elal R...kjcj ~ll}'T'-7} 

Nyquist ~11}-"r~ ~lfl- ~£~ 78-}-I, 7}~t{ 1111. 1)J~{l-2!1~ 1.25 ms Ji!.t:l

aJ-•101 tr q. tr'll ;,}i!.>1 "1 % ±.'!.s.i] <>17f ',) 'l!"l _e.:;e_ I ms o] % '1 -ll 1};'} 

"l-ic "1%"1-c -:!+71 lit~ '!I¾ 'IH!tt ul, 'l!l!-;'}"l.g- I ms•l 01%"1°1<1-. 

'lf a]-;'} >j _g- ~" "1 "1.of 1}"" 'T '!I 'I 'lJ-:'r. Ji '!! '!J 3) C: ¾ Jl. tr \'!'TO] ~ , Af 

¾ OJ- :: "1-~ -"I 'lr ~ "I -11- >1. ;i. "-,i ,r % ,1, ~" ei ui -i ,i ,:; n >1. ::i ei .rr 71 

", 1 n 111 -ll % :fr >I "I % 71 "l -"-" "' ~ tr 1'!: >1 * ~c <1-. !£ tr 71 ,; >I -"I 71 ,; 

<Ir"- •Pl .rrojtfoj 0 t tt >ltrA±¾'l O}i.1- 0 1<1-. ~¥"11"11 .1/-"1"1<>1 ~;: 

'll-•l¾ Sl.o\l'l/-:5'. ;,J~;,j- 'itA}Al •l'!l-"ltr :;:i.g- %'ll•l 13.8 MPa (2000 PSI) 

7],!' 12 m'imin'l] 1!}.'!.,!Af 2 tll.of 2.46 l-"I ~ -','7ff!O. 'i'1l"1"1 ~;: 

cluster, jfl'~."{!~ 6.25 m~ 12 Jt~\g ~Ei!-Joi 019-. 01~ ;-1J11 -?..8.. -IJ~~"T 

:;e.;: =t!-"1 "l¼'lr'l 13.8 MPa (2000 PSI). 7]'fAI'(} Is, -\ll!-i""l I ms. ,<cAf 

-\1",:5'. 4-6 knot!O. tt -:!+, 'lta]-'{}>j.g- 3.125 mY. ;,..g- 6.25 m7f "l'irtt 31 

•1<1-. 
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oJ , 1 on ,i ::: on oJ '1! 9J ¾.,. >114' '1! 91 'fr Al ,n e;o • ::i ei JI 'll--"1- -ll £91 '1! :§f 

on "le ojoJ7l"i 1~on ~'11 -!J71"1'll- -"1-'ll-& ~-::t £1H!,J-B- ¾>II 7'-•l"l 

onA]tf~cf. 

A]'{]: 'l!"lofl"i >11-::t'il tPl"1'll- -"1-'ll~ Fig.A-1on,i Fig.A-lSon "i]Al•l~ 

cf_ ~'i] ::i'!l<>ll"l <>11<>1 '1! ¾'II~ (al 0.16 !, (bl 0.33 l, (cl 0.66 !, (di 

1.1s t. (el 1.64 t, ::J."1"'- (fl 2.46 t's' '-1-Ei-Yl~~"l 2.46, onoJ "1 -'i-1fl 

's' 'i'--'\l'il cluster9J -"1-'!l~ (glon onA]'}~cf- 0!'11 .ll::C -"1-'ll-B- ,0-tll, 'II 

1l'li~ 'l}Af>IJ'r Rllf on<>1 :{1 ~o] d~ ::J.'!i\'!'s' -!i'-*~ 3!o]cf. 

Fig. R d (ml 

~-

A-! -1. 0 I 

A-2 -0.8 1 

A-3 -0. 6 I 

A-4 -1.0 2 

A-5 0.8 2 

A-6 -0.6 2 
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A-7 -1.0 3 

A-8 -0.8 3 

A-9 -0.6 3 

A-10 -1.0 4 

A-11 -0. 8 4 

A-12 -0.6 4 

A-13 -1.0 5 

A-14 -0. 8 5 

A-15 -0.6 5 

~ll}'f' 'i!"loJ-'J 1-j-.J-\l! ~Jla]~ >t'll"l c"!Ja'll~ Fig.B-1"1-'l Fig.B-35 

"1 "1•1~~9-- '!!"! ::r',loj-'J !111''1!"1 'frAf>l]'f'~ (a) -1.0. (bl -0.8, ::ra] 

:U. (c) -0.6 91 -'l7f:<]_;t :U.a]~~E.uj oJ"I ::r',l'!l ol<>l '!! %'11 V9]- ~ 0 ] d 

::: of i!J1 .ll.9)- '!€9-. 

Fig. V(!) d(m) Fig. V Ill d(m) 

B-1 0. 16 l B-19 I. 15 4 

B-2 0. 16 z B-20 1. 15 5 

B-3 0. 16 3 B-21 I. 64 l 
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8-4 0.16 4 8-22 1.64 2 

8-5 0.16 5 8-23 1. 64 3 

8-6 0.33 1 B-24 1. 64 4 

8-7 0.33 2 B-25 1.64 5 

B-8 0.33 3 B-26 2.46 

8-9 0.33 4 8-27 2.46 2 

B-10 0.33 5 B-28 2.46 3 

B-11 0.66 1 B-29 2.46 4 

B-12 0.66 2 B-30 2.46 5 

8-13 0. 66 3 8-31 2x2.46 1 

8-14 0.66 4 B-32 2x2.46 2 

A-15 0.66 5 B-33 2x2.46 3 

8-16 1.15 1 8-34 2x2.46 4 

8· 17 1. 15 2 8-35 2x2.46 5 

B-18 1. 15 3 

'!} ll}-l) .£ 5 mji 7f 'll ~ 'l.! 1! .5'. '!I ¾ '!} ll}-l) .£ 1 - 5 m Af o I .ej ~ :,J i!j 'l} ll} '!I 

~ 'r'r7] '11'11 Af-@-lt 7i/4 '!f'\lof::: .Q_~f::: uff4 ,tof '\'A]1t 'T' ~cf. 'r 

111 ~'f 111 7]_.,~ .. ¾ofl 'l!~¾ 'r::: 'lr"i P,(t)::: <'.! ~-1'-'lf"i Pa(t)9j

<'.J .ej.1/-'lr"i P~,!t) 9j >fol, "l' 

-56-



(o) ' ' 
(b) ' ' 
(c) I 

I 

(d) 
I 
r 

(e) I. 
r 

(I) 

" 
(g) 

" 

' ' ' ' 0 50 100 150 200 250 JOO J50 

Time (ms) 

Fig. A-1. 

-57-



(a) • . 

(b) ' . 

(c) !. 
• 

(d) A. 

' 

(e) !. 

' 

(f) 

(g) r 

r 

-
' ' -' o so 100 1 so 200 250 .:mo 350 

Time (ms) 

Fig. A-2. 

-58-



(o) ' 

(b) l -

(c) A. -

(d) !. -

(e) !. 

(f) 

-
(g) ' 

-
. . 

0 50 100 150 200 250 300 350 

Time (ms) 

Fig. A-3 . 

• 

-59-



(a) l 
r 

(b) 

(c) 

(d) 

(e) -

(f) 

(g) 

' I ' '' I ' ' '' o 50 100 150 200 250 JOO 350 

Time (ms) 

Fig. A-4. 
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Fig, A-13. 
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Fig. A-14. 
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P,1(t )= P1n(t)- Pour(t) ( 7 I 

.9) "!E.lsl. JiAl'i! 'r ~<I- (Parkes and Hatton, 1986). "171"1 P,,. (t) <e >!ti\ 

*17} 138 7]'ll (13.8 MPa) 01"1, P_, (t);:: ~ 1.0-1.5 7l'llE--"- 'l!:llf-\J£oll "1-

i!)- 'll'll<>}ct. ic;>i"1>g llJ-'!lol -\J£ 5 ml, tl\%E-lsl. ,fl{!,;! 3!01.E.lsl. P_,(t) 

<= ~ 1.5 7]'lJol "\oj, .2.*}7} >jtl\7} "I:: 'ltllf-\J£ 0 m (~ 'i'r\'! '!tllf) 

.9) '.!4-£ Poo,(t)<e ~ 1 7]'llE.lsl. P,(t).9) '1!~-i:-2c 0.36 % '!!£-"- ','%] u] 

~~ 9-. uj-i!)-Aj '!tllf-;J £ 5 ·• 7}'!1 <>}oj ,fl{!,;! ic ;>i e1,g llf '!l .9) '!! {! 'i'. '!l ¾ 

01-§-w}oj '!tll]--;J£ 5 m,}~1.9) -!:!;>ii!]>g llf'!l-11: ,fl{!%}oj£ 0]_;,_ 'l!tr .2.~};: 

~~l n] ~tf-C1 Ji'--A].!i_ "r- ~tj-. 

ti\ %-;J £ 1 km O 1 '-II "I •1 .ii[ "I "1-1'- '11 "1 ~1 '!! 'i'-3' 'i'- 'll -a: ~ ~ 31 '11,.. £ ,fr 

A}ll]-'i!"A}oli ")~~ ;<)-.ii'1i,- \l!'rti ill'l!~71 ~%}oj -2c-\'-i!11.9J 'i!"A}>g•l• 

ti\% _g__;,_ t, ~ {] 'i'. '\! Al 1j '!! ll]-, cj-,& "f '1,-2c '!! {'>-i, 'lJ :lf 9-. 

1. -!:)7i"1>g llf'\!-i, A]{r ~ ',allj-',''l!OjoliAj ¾ai~ '!!af, ¾'jtl\%E.Jsl. % 

-2c '!){! 'i'.'\!¾. '-11%"1 2.46 !.9) i,'-i!<§.'!! 2 7fl_;,_ 'i'-'ll'i! cluster~ 2 m 

'll"'-"I ~•loll-'1 '!l-"1-,c ~4-oll ',a1!1 'll"i-, ',a{!:>:tl\ 71.!!.91 'll't•l. 

7l.!!.',a7l %ol 7}>g .eto1. 200-300 Hz~r~l"I '11-il-"'"i-"-;iJol •l.iit"I 'll-.l: 

~ • l % "i 'l! -!:! 7i "1 'lr "1- '!l o 1 '!l- '>l ¥! q. 
2. -2c-\'-"11oll ~:: ,',Ei!]nj¾, 12 >fl\:! ,',Ei!jnj;: 96 ,fl\:[ ,',Ei!]njoJI •l 

~oj, 'r~_g__;,_ 'lJAf%]-;: ~l'lJllJ-.9) S/N •17} y3"1\ aj--2c ifr\'!oli 4•fl 'oc,g_ 
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-?lU'3'111}.£'ff" ~-& -? il.l::t. !t.~ 1}tjj~.Q..~ ~~ moveout.Q...j;_ 'll~ j't 

~ "r~'il1/-££ 'l!-i- "r ~o, .:U'i!1/-£ 'frAfl>} ,;tAfoj] c1~ ltl>}ajo]cJ-. 

3. til1/-1J£, "i'l>f"r'lJ~, '{J'/-llj, ~Eejuj >fl'@"r, i'/-"<!A[ -ij-,1 % "1j'fr 

A-le~ .:Uiljtl "I, 7]'fA]~ I s, 1!111"~"1 I ms, 'll-"1-~"1 3. 125 m ~~ 

6.25 m7f aJ..-~ ~.9..£ "1cq.-!cJ-. 
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~ 3 ~ 12:il~ AIA'f!I ~ Ol-3~ :i!.311~ 

'a-~ :iil-'el-A~ 

l -1. At.;l. SI ,. -91 c>l 

~'S'<II.,_¼ ,fl 6'!1-'i'-"11-'1 %-'l'lMiSI ~-ll-ic 1l'll0f<>l 1993'<! 10-11.<>11 12>11 

'g "-'11-'i/- '1!:-',ll!f 'itA}. ~-'f-"11-& 0 ]-§-0foj ?'80f~t1-. >;l-A}~.\JSJ -9!;>];: 

Fig.3-ll!f '!lt1-. 0 ] ~{'!"11 <li'1!-'1 1992'<! 1111"11 96>1"1 '1!,-',ll!f '!rAHi ?'8 

tr •t ~E-E.'ss %~~-ll"11-'1 'll~ 96•1';! 'j,l 12,i,,1_ >;l-AH!l!fli •l..tOfoj "

'11-'i/- 1<Mll!f 'itAf<'ll!f* {l¾l! 'T' ~'1-. 

1-2. >;l-Af~•l 'j,l "lie>] 

~-'f-"11 "11 '!l-"11 "1 "i ~:: l'!:-'.l l!f '!l-A}'lJ-•l :: a.>11 '-1-'r"i l!f~E-"' s,1 "I 

2"11'1l'ss o]','"l~ ¼ 1380 in''1 €"1:s!. {! (sleeve gun, 71'1!'1 "1l"i {!), 'T' 

1]7]-"- "11,{r'i 25 m'1 96•1"1 "'"-"1"i 'JI ci•{!"l 6.25 m'l] 12'1';! "'"-"1 

"i. 9Al'!t >1°1'' 7]'+~"]7} .l/-~'1! SN-358 00 7],;.~•l. ci<jSJ. Atll.Si 11-

'.l {l "'! f. -91 ~ A] "'1!1 '1 4'1-~ .Q_'ss 'i'--'S '1l t1-. Zf ~•l '!! 'I' A At "<I'~ 01'1191-

'!< 9-. 

( 1 ) ~ GI ~l ~ ( Energy Source) 

Source type : HGS (Halliburton Geophys. Sev.) 

high pressure sleeve gun array 

Source configuration : 8 guns/string x 2 strings 
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Fig. 3-1. Ship track chart for seismic data acquisition in the East Sea 

using a 12 channel streamer. 
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Source volume 

Source pressure 

Air compressor 

Peak to peak (0-128 Hz) 

(0-256 Hz) 

Primary/Bubble ratio 

1380 cubic inch (22.6 I) 

2000 psi 

lJ.{F x 2, 138 bar 

20.29 bar-m/string 

34.30 bar-m/string 

15. 7 (0-128 Hz) 

26.3 (0-256 Hz) for the source 

for 5 m depth 

(2) 96~H~ ~s~ni ,Ro],fi- (Stream.er Cable) 

Type 

Low noise level 

Diameter 

Length 

Number of channels 

Number of hydrophones 

Frequency response 

Hydrophones 

Sensitivity 

Max. Oper. Depth 

Oper. Temp. 

Buoyancy fluid 

Breaking strength 

Cable depth controller 

Cable depth leveller 

AMG 45151 

1 µbar RMS 

2" (5.1 cm) 

2400 m 

96 

24 per channel 

3-1000 Hz 

Model HC202E 

24V/bar or -92 dB 

100 m 

-5° C to 40° C 

Aromatic kerosene (Shell SOL K) 

4500 kg 

QJS-8301 

RCL-3 
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Lead-in cable 

Type 

Low noise level 

Diameter 

Length 

Numher of channels 

~unbar of hydrophones 

Frequency response 

Hydrophones 

Sensitivity 

Max. Oper. Depth 

Oper. Temp. 

Buoyancy flu i cl 

Breaking strength 

Cable depth controller 

Cable depth leveller 

Lead-in cable 

: 100 m 

AMG 37143 

1 µbar RMS 

43 mm 

75 m 

12 

8 per channel 

3-1000 Hz 

Model HC20I 

-92 dB re 1\1/µbar 

100 m 

-5° C to 40° C 

Aromatic kerosene (Shell SOL K) 

4000 kg 

OJS-8301 

RCL-3 

150 m 

{4) 71~1}1:l] {Recording Instrument) 

Model SN-358 IMX 

Software M2-C, M3-C 

Recording format 

Sampling interval 

SEG-D, 6250 BPI 

0.25 ms (12 ch.) to 
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4 ms (246 ch.) 

(5) A}.K~~ ~H] (Quality Control Device) 

Trace monitor 

MicroMAX System 

DFM 480 oscilloscope 

EPC(907l/T). Epson printer 

PC 386 based 

Tape drive (SfC) 

132 column dot-matrix printer 

1 monochrome monitor 

o] ¾ o] '1!,'"1 .:;r'1J-l} 'el-'ll-"t "lfAf• ~'11 Af¾'i! 12>1';! cEi!1"1:: " 

'11-c AMGAf"i]-'J 'lat~ ~.2.Ja. {10]"1 c.sa1"1 ~"ila.-1'-Ei 200 m '1Jo]"1 -ii-£ 

T-{r, 50 m ~o]gj ~~T-{r, 75 m ~o]gj 'r~T-{r, .:Z.~Jl 50 m ~o]gj ~~ 

,' '(r .2.Ja. ,''a 'i! 9-. o I c E e1 "1 :: -'I ';! '(]: 'I o I 6. 25 mla.-'l 'i"'ll 'lf '11'"1 ¾ '11 'o-

0] .. ~ ;<filii 'll¾ 'r ~.2.-"..ss ,r'1J-l} "lfAf"i] "l'!l-"19-. <r-a-i''(]:'-11 1,1 -'I 

';!"1 'IJ-%£:: 10-200 Hz"1 '/'Dt'T" <IIOJ"il-'J 6V/bar"1 'i!'li~ ill¾ ~::cf. c 
.sa1"1"1 •l'l!'ll:¾(array response)~ 240 Hz ~~'1--Dt'T""il-'l 'll:%'t1! 0 1 ~<II 

.ss '!! 01'<1£~ -11>11"1<>1 ~cf. Dt~.2.Ja.'° ,','f'a11 "'I-~ "'l'll"il Jl'li-ll"i'il 

2.46 1 ¾"!"1 ~i!l.!!{l 27111, Af¾~'ll.2."i, 'lf~i'r7]:: LMFAf air 

compressor~ •l¾~"l 2000 psi.ss 'i!'ll~>ll -lrv~'ll9-. "ii<>! <!,', "1-'li ,ia, 

~ >11<>1 (trigger) A]c~-& •l¾"l"l 3 ,t <'!c"l.2.Ja. '!t.Dt"l'l!cf. •l'I Af¾'i! 

"IJ-Al'lJ-•1"1 •l"i:: Fig.3-2.o]. '!l-cf. 

-115-



--'i 

3.34M 

415M 

STRETO< 
SECTION 

QUSTER GJNI I j 2 j 3 

OFFSET 

90M ~.25·,~ 

50M 

ACTIVE SECTION S7RETO--I 
SECTION 

3M 

[ 10 [ II [ 12 [ 

75M 50M 

Field geometry of the acquisition system 

F'ig. 3-2. Field geometry of the 12 cha.met seismic survey using the RIV 

Onnuri. 



11!:'allf ,tA}olJl<j Jlc;\>!4':: ,tA}-"1 'l-aJ 'jl Aj"}aff~-"1 ~'aol\ Ufi!f i:J--'"

>IJ =il'!l ¥1 cJ-. '1111-'l "1 {l A] "1- :: a,. '1111- 11!:'ll llf ,tA}Aj a,. ii] "I :: 'I' .8. 'l ~ I'! 'r 

:: I 11 <':!.!/->'I. I 2 I '!tllf-\l :<c., I 3 I c§. ii] "1 -"1 ¾-ff-. I 4 I '!tllf{l-"l, I 5) 7]-11-

AJ {l-, (6) 7]'tA] -111-!f-&-. (7) 'r~ -\l:'c., (8) ,<cAf~ol\"1 <':l~IAl-"1 'r'll>'lil], 

(9) <':\ll} c§.il]aja} ;>lil], (10) 7] .. Aj 'i'llf'r 'l!,sja} 1J'lJ. (12) ,<cAf"f:<c. 

%0 Ji:J-. 0 1¾ "1% 2,1-"1 1'!4':: Sl:'!l-'1"1 ~Hl .5!.'/!'ll-&- f-'11 -'i''l!¥! •I ~-"

-"'-'"- oj 71 oil "1 le 11 >I ar '1111- '1!c'll llf 'It A I A 1 ~ 'll ~ I'! 'roil ~"1-<>l 'I'>< ,ca} 

"} S!.A} ~cj-. 

2-1. <':l .1/->'i 'l! 'll. 0 ] -"1 Cl! 'li 

~'!} ol\ 's ~'f-il] §. * 0 ] -8-"} :: :il '1j 1!- 11!:'li llf ',t Af olJ aj ,t~ .Ii aj a} <':\ J/

>'i:: 2. 46 Ja} <':l 4'-713' -'i''ll"l<>l ~le clusteroJ,i_ oj oll-"1 <':l 'c!lo}:: 2 m'll 

-& "il11 •I ~ c]-. :i "i '-I ~'f-il] 1-"1 oil "1 <':l •I 'l! "<I '11 ~ -\lJ/-'itAl-8-E.>< 

1!>117} "l<>l ~"1 <':!-& 3.34 m 0 ]'11-"1 'ell•]'"- ~*lAHl 'r7} i).c]-. Fig.3-3a 

'l! 3-3b:: zj-zj- cluster<':!-&- 3.4 m '!l 0 1ol\"1 '!lcDJ-ll 'll+oll <1\'11 ,;l;fo] .5!."1 

~ ~ E.3' 'l!-8, ~ ;,<l ii]'!} Dj-'lj-i- A}{)- 'JI 'i'DJ-'f' 'l! Oj olJ l<j :S,.Aj ~ 'l! oj i:J-. 'i'DJ

'r ":!"1"1 '!!llfol\"1, 'i'DJ-'r 'll~•l 50-200 Hz -,''tlol\"1 '!1'1!c"1->II %Al"!:: 0J 

1 ~ 'i-'ll-&- ~ o}E.5'. I 2>h! "'-'1111- 11!:'ll llf Al lL 'l'f A] ol\le c I uster <':l-&-

3. 4 m-"1 'c!lo]olJ"1 '!,llfA]~c]-. 

2-2. <':l ll} c!' ii] nj "1 ;>1 ii] 

:u.'111!- 12'1\!!. c!eil]"l-"1 '!!-'I .;,~-,'{!-~ 75 m•]E.5'. 4-\1°} 'll.¼ '114 

CDP A}ll oil "1 !' <I oj c'tl-"1 1/-1!. •}¾ ( mcveout I *1°] 7} "1->II '1! cJ-. :i il!llf "r 
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Fig. 3-3. (a) Computed far-field signatures for the cluster comprising two 

2.46 I sleeve guns and (b) its amplitude spectra, 
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.s;. 11-<rii '!l '1~1 'l-"1-717\ i'c.!"1-"1 lfr'll >t "1-.s;. 1i •l-8-~ "l ¼Oil~ •l oJ ill~ 

"l oJ ¾11-"fl .sJ ~ q¾'frA\ "fl la "'l .s] '!<"I Jl:.>t7\ aj oj '1-¾'frA}>t7f 7J-"]->II '-f 

'1-\!'1-. 

,',--'f-"11 it •l-8-4"1 12>1 \!! '1!'\l >t ,;J-AHi ? '11 ll: ut ~ >I c. e .q oJ {r.s] 

71"1(offset)ic "i<l 90 m '8£ 0 1'1-. a}.q.J.j 71"1"11 n:f{e '1';><}.i>-'I \'!j}• 

'1~-.J-71 ~-4"1 '4"1 50 m 'JI 90 m.s] -'i- '114"11 ><}ll.'1';-ic ztzt -l!Al"]-"1 ¾ 

1J-,!1'!£~ "!-'\l"l-'.lJ.9-. 71"17} 50 m~ '114 ¾1J-,!1'!£(Fig.3-4a)"flJ.1, "l~ 

<H! 1ic-l'--ll. -8: "1-8-4"1 '1-¾ 'frA}l, ,fl 71 ~ -l'"l .s;. 0. 36~ J/-ic'"il "1 '1-¾ 'frAf>t 

7\ ,.-of>II '-!Ef'-1:: ~,-,. ¼ <r ~'1-. 0 1"11 •1>11 '4"171 90 •'ii '114"11:C 

(Fig. 3-4b) 9-¾ ,frA\7\ Jl:.>l"l ~5' ,fl 71 "i ~ %-ic '!t T ~ 9-. n:}.q.J.j 71 "1 it 

90m5' -4"1 'lH, ><f-"'~ 0 1-8-0!"1 '"1¾ 1<!'\l>t .ti'!£~ "l-'Sof'.lJ.'1-. 

2·3. 71Ef '1"<1'!? 

'ii 'fraj ~5' &Af{'j Jlf '(:1.s] {r~ 0 1 'jj ?'< &Af{'j "fl J.1 '!t"IJof :C zt¾ 'It% 

-i, 'I}"! Al ;;-! T ~ 9-. ,',--'f-"11"! ,!'g "t %Af '!}-Hl :C '(:1 "1~ ( umbi Ii cal 

cable).s] ,j~~5' :(:lJlf &Af{'l.s] 71"1 .. 41. 5 m5' -fl-,clof'.lJ.tj-. 7l'fAl ~"tT 

'i! "1 i= 50-200 Hz .l/-11c-'I "fl ta "'l 7} J;!. i'c"I i= <l "1 '1-"1- '!I "1 li "i-8-"1-'.lJ. q. 

12 ,1,1 c.se1<>lli •l-8-~ 1<!'\l>t %A\.sJ 'il4"fli= c.si!l"1 {!-~>I '!!c>t 

'(]-~•l '!l:-& ufl ¾~£71 '"1<11 600>7} ..!'1-. n:}.q.J.1 '"1<11 ¾11-£1< ~>II "]-7] 

~i!loj c.Ei!1oj {r~Jl} '!,,',- 6.25 m oftj- fra- 'lf"t"l-'9 ;.<fjl_~ J1c;of'.lJ.ie<~ 

•l"fl %¾3}:C &A\{'l.s] 4,£ 'JI '!l->t:fr~,',- Z!Zl 4Sc§. 'JI ~ 3~•1'1-- -i .. 
><l'a:C SN358 00 7l.,,Al6'i!¾ 01-8-0f"l SEG-0 !r.'l~5' ,1.,,"i-'.lJ.~oJ. 42 dB 

.s] 'il'!l •l"tit¾ <l\~l:llt1-. JLOII% 1<!-'a>t 'ifAf"fl •l-8-'il ~A '1"t l'!<r:C 

Table 3-l"fl 7l>1"1-:llt1-. 
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E i= 0.4 
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Fig. 3-4. Part of the multiple-suppressed stack section with near trace 

offset of (a) 50 m and (b) 90 m. 
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Table 3-1. Field parameters for the 12 channel high-resolution seismic 
survey in the continetal shelf of Korea conducted in 1993. 

'1l '!! •l 
'(! l/-"1 
-8--llsl 'o'7]~~ 
c!s i!1 "1 sj 'l! 01 
'lt.1•Hl"I 
7] ~'-1 '!! 
1!¼<'1"1 
'l! ,i S!.'f'--"l-1-"1-'l! ,i 

"1 'f'--"1-¼ "1-'l! ,i 
7] "'.¥.~ 
'1l "1- ,~g "1 "1 sJ 'Ii • l 
,ff \! <'.} "1 

3-1. .ll'¾>1"1 

3.34 m 

2.46 J 

2000 PSI (138 7]~) 

3 m 

6.25 m 

I s 

1 ms 

64 Hz 18 dB/oct 
309 Hz 53 dB/oct 
SEG-D 8015 formt 
90 m 

6.25 m 

'1!'!l-"I- ,<}.ic:C MicroMax A]c~• 'f'-.<C •1%"1-"l >1"1"1~2-"i 'l!AA] '4'11 
ajE..<C '!11):E.<C::L,l-i: >l"r"r~<t. '1!'!lllt ;>;}:ll.li 'll1!:>1i!l"r7] ~~ ~'llol 

A].£.<C SEG-D i~E-.<C 7]"''1\ ~~7]'1- ;,;}.ill- MicroMax"il~ "1"13}7] ~O}oj 

'-!!¥- i~E-..<C \'!~A]~q. 'lf~•l {,)~ "ri<sl \!1'11°1 '1!:il.'1! ,;. 0 11- -l-1l'll 

~-II- (CDP sorting) O}~q. 

•Jul 7]½~ •19' {to] 12 •h! c!e."1"1sl 'r11 '!1°171 75 m"il 4-"f"l"i 

.s ~ 0 1 "°nsJ l/-!!. •1¾~1°171 "t0 1 4r £ 1!!:"'l 01 ~l'l:ot~E-E..<C 1 z.1 \!! ;,;fas! 

¾1-'l"il:: ½'ii ~1!%"11~ ,q,,.~ 96,ff\! "l:il..<Cl/-o\ 'i'~ 41-""ilc-i: 01%"1 
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:llcJ-. NM0 .!i!.'l/-'f.oJ :<fil.<e 'lJ,ri!-E.-"- ¾1-'f~cj-. oj]oj 'llaz]- 6Eejoj7f 4 

4 ','--jj 3.4 m 'J! 3 moj] -91'-]31-P-"- 0];;. 'i'T-1'!%<>11 ~"]'1•]7] -9131-"l ¾1" 

-l-~ ~}liojj t'.llw}erj 4 ms~ ~];!_~(static correction)-,& %}~9-. 

'11"1 'l!"l cJ-¾'/!Afl>j-t, ,J] ;,J,f7] -91 %foj 'T-¾"1 %->f'rA] Of -!I-~ '!/ 0] 'l! 

180 msff ojf~;•q~ (prediction lag)..Q....£. ~~wj-erj ofl~ q~--1---Y-~-i- 9'-~'6"}

~cJ-. Fig,3-5a 'J! 3-5b;: 44 '1'i"H!:-1'-\l '1% 'l)-'f-"J \l:1'! 0 JcJ-. cJ-¾l'J:Afl>)

,fl;,J'lJ-"l ,c\'!(Fig.3-5a)oj]-'j 1'-f cJ-¾l'!:Afl>j-7f 0.36& J/-i1<>11 7J-%HJ '-I-Ef4 

:i!. o.54& J/-i=<>II z•f t1-¾'l!Afl>J-7f '-1-Ef'il"~ 11- 'i'- ~cJ-. "-~ 0.60& J/-i1<>11 

Ai '-1-Ef'-f;: 7.jAf'!] 0]'1![1'-;: 0.4& J/-i1-"l 7.jAf\'!-"l ¾i" cJ-¾'l}Af{peg-leg) 

o]cJ-. oj]~ cj<J-\;l-'i'--1,-2, aj-§-~ -'f(Fig.3-5b), r,f 'J! 2~f cJ-¾'frAfl>)-;: 'lf:>: 

"Of :,j] ,fl 7J "i :;l :<] 'lJ: ¾ i" 9-¾ \'!:A fie ,fl ;,J "i '<] 'i:, ,f :li cj-

cJ-¾ 'l} Af l>)-7f >l!"i'il :<fil.-"l ,"e<c.!i!.'l/ (migration)~ -?J~foj Stolt f-k T 

e<c.!i!.'jj 'IJ ¾ oj-@-%f~ cJ-. oJ 'll-'ll ~ l'J:A}\'! oJ 'i"'!l 'l! >\-'!i-'f:<] Qt~ :<) ¾<>Ii '!1-

aJ-ll-"i E.-"- (Yi lmaz.1987) oj l'!'i"<>ll-'l'i- {lo] '1,Af\'!-"l 7.jAf7f ~'1!-~ :<fil.<>11 

.:A:.JZ}~o]Cf-. op!ff o]~..8.±. (stretch factor)';:: 0.5, .t/tl1 61%9-~"r-'i:: 250 

Hz-" -lj'jj%f~E."i, 7.j,i]\'!<>11-'l 4 §_'1)0],-_~ EIJo],i,l(tapering) ~f:llcJ-. 

Fig.3-6~ ,"e<c.!i!.'l/ -t-.oJ '1!,fo]cj-. 

3-2. "ff%£ 11'%¾ -91~ MJD 

>/}Af \'!-"J 7.J ,iJi, Ji!. cj- 'l! ~1'] '-f Ef 4) 7] -?j ,foj ~-jj l>)- :<f il.") ej oj]-'J \',t0 ] 

.¥-o]j1__ ~';: ojf~ 9~-fi-"'r-41 (Peacock and Treitel, 1969) 111-lti~ l!-,·'-}7-l!'T'-91 

W-"'r-7} 7}.q.= ~£ff ;!-i= Jr-al-.!?-] i=fToJPf ~±.~"1} (minimum phase)~ lll-"'lJ 

.8.:lc~ 7f'jj ,f:<J 'l!:, ~,fl'J :<f jj_ <>11-'l;: \l!Af ,i]','-'j •l 7f4"A ¾¥. 's -jj 0 ] 'l):<] 

"i:i!.~E.oj '11% ,&-jjl>]- 'B"Af•l'l l>J-'!1.8.±.x. a)±-9J%o] •l'-lcJ- (Walden, 

1985). off ~'1 <J i,','-\laz]- ,rej 'l}Af,ij','.oj "] 7}4"A ¾¥.~-jj-2, :if_aj ~ '1 <Jil: 
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(a) {b) 

Fig, 3-5. Part of stack section (a) before and (b) after multiple 

suppression using predictive deconvolution. 
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Fig. 3-6. Final migrated section of the 12 channel seismic survey. 
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Jr-4:! 1lf1tHi"-& "MED-" (minimum entropy deconvolution - type)"olt!f ¾--Jt"8'f

~~ 01~ MIO (minimum information deconvolution) lfl"ia~ Claerbout (1978) 

"ii .9l3l"J 5""3-.2__;,_ >l!Al'i'J 01.+ "J"]71"7 MED 'lf'IJ ¾"ii;.J 71~ 'lf'li'i'J <II• 

J;!. 01 ;: 'lf 'IJ .2.-"- 'l!aj ;>;I ~ 9- ( :;J ~,? 91. I 992). 

'-!Pi'-%"! 2.46 1'1] cluster :{l,&- 01%31"1 SI~~ 311.f-"1 '!fl1f;<l.ii (shot 

gather)"il 1'j3l"J Al,!"i.2..;,. MID '!loi¾i "i-§-312 aj,§- <'!, .+.91 'c!'l!,&- 2121 

Fig.3-7a j,] 3-To"il £Al31:at1-. Fig.3-Th"il 1.fEJ-\t •l'l- ;g.01 MID '!lo! "!% 

.+"ii bubbieol ±'l!"i:il wave trainol ~±"1"1 7l'l--"1 ¾<11,..ol '!Mt"i~-3-¼ 

{I- T ~'1-. MID '!lo!::: ;<l.iilt cl1fOl3:(spike)jf APlE.-"- '!11'1-"1 "l.2.-"- 'If 

l1t"'l.a-"1 l1f-.Jfr 'i'tt 'r ~t1-. MID '!lo! j,] 0He 01%31"1 >l-l!~ l1f-.J-i

Fig.3-8"il £Al31:at1-. Fig,3-9::C ofl"i- '1!-fr'll""'i-ic 01%~ cl1fo1,;i tj'(jl,--'f, 

.11_ '!lei j,] olit Ol%31"1 ','1} l1f-.Jolt1-. MID '!1'11< ol-§-~ l1f-.J~ cl1fol•J 

tj'(Jlt-'/-.\1_ '!lei• 01%31"1 ','~ :,:!J;!.tj- >j,<\'1! 'frAl>f.91 l1f-.J,f 1'1 i\-Al3l;,fl 

1.f El-\t t1-. .:i,] 1.f MID '!1 '1 li O l % 31"1 'i' ~ >I "1-& >;I 1l-1'\ E..911! ,1.2..;,. 'i' ~ 

l1f-.J (Fig.3-3),f::C llf~ •lol• J;!.'1]tj-, ol!lJ,& '!1-lfei E.-"1{!J,!Al"i1;, -1,l,J 

-'J-."11-'l 'llc-1!31::: .qj-'J-\'l.qJOl, 'll-"'1 %¼ 2ai31"'l ¾3171 "111:'11 :,:l.2..;,. -llzt 

'i'! '1-. 

'1-¾ 'frAll1f 71 >ll :,J 'i'! ¾tt"1-ji * q\ -'J-.2.-"- ,frAf '1!-"1 'II ,111i 'II lf"l ~71 .qJ 

31"1 M!Dli "i¾"f:11'1-. MID '111'\-'l ~ 01::: 128 ms, 1'.illlOlc'il- 1'J'(Jll--'/-1! '1! 

,fr,& .qj~ 'c!.qj Al'(]:q\<>j(window),& 180 msoluj, '\!11'\,ll?lc 'lr'!llf Al1l7l .qj 

af"l 3 1Q 1'.all 0lc* ¾tt31"1 MID '!1'1* >ll-ll:312 °1• '!!'I ¾11'"'1.a"il "I 
%31:aq. Fig,3-IO"il >l!Al'i'J MID aj,&- .+.91 '!l,~ '!,l1f,il1 200-i, ¾1).2.5'. 

0. 36"' J/,~~ -1,l,J 'l}Afl1f 01 'l!_§.£ tj-¾'l}Afl1f0l, 1)->/ft tj-,l, '!J'"'i "] ::C 'cl'!!£ 

~"'l'lr. -W->l-'/'-Al 0,3"' 01'1!"11 ~>1131::C ><lf'-"1 7,l;,\l'l!fr -'J--'1131>11 7'¾31:11 

.2. "1 '!! >I "I .2.-"- '!!A} 'll-"1 -91 •Ht 'll lf-'l 1.f El-'11 a;,~ tj-, !>. ~ 'll:l1f'II 300'1] J/-
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Fig. 3~7. A shot gather from the 12 chamel streamer (a) before and (b) 

after MID. 
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Fig. 3-8. (e) MID filter coefficients calculated for the nearest channel of 

the shot gather shown in Fig. 3-7 and (b) the computed wavelet 

as the inverse of the MID filter. 
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Fig. 3-9. Spiking deconvolution filter coefficients calculated for the 

nearest channel of the shot gather shown in Fig. 3-7 and (b) the 

computed wavelet as the inverse of the spiking deconvolution 

filter. 
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Fig. 3-10 .. High-resolution seismic section after predictive deconvolution 

and MID. 
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±c". E ~ oj GEOVECTEUR. o]-@-Oj-oj >f:iHt ~tl>1eJ"1-~4. ,l-AHi -91"1! ~'!] 

-,! 'r.ll ,f.a~'s\'!'r~ Table 3-2<>11 7],0"i"i ~4. u}r}l<j 96;J" '1!-',Jaf ,r 
Af7f 'i''\11¥1 ~~<>II tll'ii, 12•1'1 JJ."ff'l/- 11Ml"1- ;J-Af~ cp] lf1/l ?'11"1-"l 
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;J'Af"l ;jp,fl!f {J¾tf 'r ~cf. 

Table 3-2. Field parameters for the 96 channel seismic survey in the 

continetal shelf of Korea conducted in 1992. 

<! ¾'ll 1380 in3 

'l<l?f?!"l 25 m 

•I.,_ .(}"l 25 m 
7],;A],(} 5 s 

jf]l,g4'- 96 
,jlljt,(}:aj 2 ms 

<J ll]- ,=. E ej "i "1 ;,j ej 122 m 
<!,Io] 6 m 
6Eejoj~ ,lo] 6 m 
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Fig. 3-11. Migrated section from the 96 channel seismic survey. The sw-vey 

line is the the same as that of the 12 channel high-resolution 

seismic survey. 
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