
CANADIAN JOURNAL of 
EXPLORATION GEOPHYSICS 
Volume 32, No. 2 December 1996 

TECHNICAL PAPERS 

77 

90 

104 

113 

121 

130 

139 

Seismic monitoring and modeling of an enhanced oil 
recovery project at Cold Lake, Alberta, Canada 
F. Kalantzis, A. Vafidis, E.R. Kanasewich and A. Kostyukevich 

A coupled method of migration and tomography to estimate 
subsurface velocity structure 
Eiichi Asakawa 

Migration of a multioffset VSP: A case study in NE British Columbia 
Michael A. Slawinski and John M. Parkin 

VSP detection of interbed multiples using inside-outside 
corridor stacking 
Andrew Burton and Larry Lines 

High performance computation (teraflops) for seismic processing 
R. Phi//@ Eording 

3-D prestack phase shift migration of shot records 
Mark Ng 

Shear-wave interval velocity from P-S stacking velocities 
Roberf R. Stewati and Robert J. Ferguson 

DEPARTMENTS 

Journal Staff 

Journal Information 

Corporate Membership 

I Editorial Standards II, 

I Technical Papers 77 

ii Authors’ Biographies 143 

CANADIAN SOCIETY of EXPLORATION GEOPHYSICISTS 

ISSN 0844.3432 



r 

~ANADIAM 
JOURNAL of 
EXPliORA3lON 

Volume 32. No. 2 

Puwlshed by the Canadian S&&y d Exploration Geophysicists 

905.5lo _ 5th street SW., 02 , Alberta TZP 352 

:: / 

Editor: Larry Lines 
Memorial University of Newfoundland 
Depaltment of Earih Sciences 
St. John’s, Newfoundland AIB 3X5 

Advertising Sales: penny comn 

Veritas Seismic 
2200.715 5th Avenue s.w, 
Calgary Alberta T2P 5A2 

CSEG General Manager: Heather Payne 

Associate Editors: 

Geological surrey 01 Canada 
401 Lebrefon street 
mawa, Ontario K,A OE8 

CSEG Executive Committee 
19% 

A limited number Of previous iZ*“eS Of the humdare available~ Piease co,,,act ihe 
Gene‘al Managers 

Claims 10, mlreceipt 0, Ihe ,I”“,,w/ should be made wNth8” three months Of p”bkat,an 

I LkrPmhrr ,996 



CORPORATE MEMBERSHIP 

APL Oil & Gas Ltd. 
Ace Explosives ET, Ltd. 

Amerada Hess Can& Ltd. 

Amoco Canada Petroleum Co. Ltd. 
.Apoterm seismic Fkxcsaing Ltd. 
“mington Petrnlrur” Ltd. 

Saytex Energy L.td. 
Bertram Drilling Corp. 
Bison Inslm>“ents, 1°C. 

C.G.G. Geophysics Canada 

CS Rcsourccs Limiwd 
Cilbre Expiorati,n, ILl,,. 

Canada No”hwesr Energy Ltd. 
Caw~dian Hunter Exploration 

Canadian Occidentd Petroleum Ltd. 
cancx Exploration services 

Chancrllor Energy Resources 1°C. 

Chiluvco Resources Ltd. 
Chevron Cm& Rrsourcrs 
cogniseis Developmm~ 1°C 
C”n”c” Can& Limited 
Corercmii Ltd. 
Cray Research (Canada) Inc. 

cresm Energy 

oar Resourccr Ltd. 
Diamond Resource Serv. Ltd. 

Digicon Geophysical Corp. 
Digitech Information Services 

“yad oata Services Ltd. 
“ynanlic S”l”,i”“S Ud. 
Eagle Surveys 
Eclipse seirmic Pr”CeSP”rE Inc. 

ml” Energy Inc. 
Encrtec Geophysical services Ltd. 

Enron Oil Canada Ltd. 

Exploration Seismic Services Ltd. 

Explosivrs Limilrd 
Foremort Indumer 1°C. 
Gascm Rcsourccs Ltd. 

GEDCO 
Geometries Inc. 
Ceophysicill Micro Computer Apps. 

Fee-Physi-Con 
GeoQuest 
Gr”~Sealch D&t Ltd. 
GE”S0F-r 1°C. 

I&“.X Systems !A 

Grad & WdkW Energy 
Green M”“ntain Geophysics, Inc. 

Gulf Canada Curpurittiun 

Home Oil Company 
Husky Oil 0perati”“s 
ICI Canada 1°C. 
hnpacr Exploration services. 1°C. 

hperial Oil Kesources Ltd. 
Indel-Da”ir Ltd. 
I”p”tmtpur, 1°C. 
Inputi”utput of Calm&a Inc. 

lntegra Georervices Inc. 
lntemational Colin Energy C”rp 
inverness Petroleum Ltd. 

l”hns”” &Herbert const. (198X) Inc. 

Kelmm Seismic Processing Inc. 
Kernel Technologies Ltd. 

Ken-McGee Canada Ltd. 

Koch Exploration Canada Ltd. 

Landmilrk Crilphics Cdnddil Ltd. 
Landmark Grqhicr Corp. 

Lorrnel C”ns”lwnts 

Lundberg &Sheppard 
Macmillan conit. P.R. (1987) LLd. 
Mark Products 

Mark kS”“KCS Inc. 
bloigan Hydrocarh”“~ ,“C. 
blorriron Pell”le”lllS Ltd. 

Murphy Oil Company Ltd. 

Nicholson Micro Centre Ltd. 
Norcann RE\II”rCc services (1991) Ltd. 

Narrhrock Resources Lfd. 
“Y” Ce0ap&c Canild;, Inc. 

“ceht Energy Inc. 
“pseis Geophysical syrtrnrs 

Paloma Petroleum Ltd. 
PanCa!wJian Petroleunl 

Panther sorrwilre carp 
Paradigm Geophysical 
Piiragun Petrulcum C”rp”rati”n 
Penn Wrst Prtmle”m Ltd. 
Pennroil Canada, Inc. 

Prtro-Canada Inc. 
Petrorep Resources Ltd. 

PetroSe;lrch 

Photon Systemr Ltd. 
Pioneer Enplomtion Inc. 
P”werPr”he Geophysics 1°C. 

Rime “rnkerage C”“P”llm~s Lrd. 
Pulse 

Pdsonic Geophysical Ltd. 
Questilr Resuurcca C”rp 
Ranchmcn‘s Resourcer Ltd. 
Ranger Oil Limited 

Renaissance Energy Lfd. 

Rrspunre Srismic Surucp Ltd. 
Richland Prtrolrum Corponhn 
Rigrl Oil &Gas Ltd. 

Samson Canada, Ltd. 
Sceptre Kesourcei Limited 
Sensur Geuphysical Ltd. 

Serenper Partnership 
Shell Canada Limited 
Sigma E*pl”rari”ns (1978) Ltd. 
Solid State Geophysicill Inc. 

statcorn Ltd. 

Summit Resources Limired 
sun Micr”\ysfems ofcka”adiL Inc. 
Suncnr Inc. Resources Group 

syntrun, 1°C 
Tescorp Seismic Products 
Tims Seismic Exchange Ltd. 
‘Race Ex,,lorations Ltd. 

Trade Da IAd. 
Trnniwest Energy Inc. 
UMC Reiourcsi Canada Lid. 

Unacal Canada Limited 

“aridara Surveys Ltd. 
Venlurc Seismic Ltd. 
Veritas Ccophyaical 

Veriras Seismic 
Western Explosives 
Western Geophysical 

Werlcm Srimic Exchange 

World Geoscience 

ii mctlshcr 1~196 



EDITORIAL STANDARDS 

Suhmisaiun vi Manuscripts is invited in all areas of geophysics relared 
to exploration. Case histories are palricularly welcome. Manusctipts should 

be senf on disk with hard copy, direcrly to the editor. Papers received by the 
editor will be deemed p’“pe”y of the CSEG. ““less the release “fthc paper 
is granted in writing by the rditur. There are no page charges, hut addilional 
C”S& of rqmducti”” (e.g., co,o”r figures or fold-o”,sj are CilqCd to 
authors. 

Shurt Notes nnd discurionr of the papers publiahrd in the “%urn<r, axe 
wekoII,c. 

The Cmadiun Joumu, <J,f&p,“mri”n Cr0,‘hyiic.s adopts as its e& 
tucia, standard the ~‘InSImCti”“S I” A”ch”rs” Of the suciety “f Enpl”ratiun 
Gl”physicisrs as published in Cr,1phwiis - 5’ (la”. 1987L IL,“. and revised 
in GeqJhy.~irs 53 (Jan. ,988). 1-7. some augmentation to the SEC3 
Instructions is included below and in cases of ambiguiry or cdlict the 
prrscm CSEG Instructions will take precedence. 

Submission of Manuscript 

Material may be submitted on cmnputer disk (1.5~ ““ppy disk), C”rn~ 
plete with figures, tables, references, and figure an* table captions. Provide 
three paper printuuts “f the document. Provide all original material that ciln 
not be produced in word processing software (c.g., figuresj as per instruction 
desctihed below in 4. The document must be created on standard software 
pr”grams such as Micr”soft wurlY UT WordPerfect”. 

Or, submil an original ducumrnt and three copies, i.e., four copies in 
all, ufrach mmuscript, complete with figures, tables. references, and figure 
and cable captions. The figures and tables submitted with the original 
manusctipt should br he originals described below in 4. However, it is 
acceptable I” submit four se,s of figurrhble copies, the originals 1” he sup 
plied up”” acceptance of the paper. Man”icnpti should k typed, double- 
spaced. on 2 I .s x 28 cm (8.5 x I I in) paper or on A4 (metric-format) paper. 

Organization of Manuscript 

- 

Title page. It should give the title, followed by the names, amiationr 
and full addrcss.ces uf all the a”th”rs. Make the title of your p’lper as 
brief as possible. The iirst word shauld be B significant one, suitable 
for both classifying and indexing the paper. If your paper was given 
urillly at ii meeting, include a f”“r”“le ipccifying the nane ufthe orgil- 
nization that held the meeting, wherr held, and the date of presentation. 

Abstract. An abstract is not an introduction or a list ufc~ntrnts but 
rather a summary OF the easentii qualities. including the principal con- 
chsions of the paper. (See the SEC Instructions.) Every technical 

pq’per mu61 be accompanied by an ahtract of approximately ISII I0 300 
words. Shon notes do not require abstricts. 

Headings. Normaily three lcvcls of headings should be used. Pirst- 
udcr headings are centred and capitalizcd: second-order headings are 
positioned at the left-hand margin: chird~order hcddings are indented, 
underlined or ita,iciw*. and f”,l”wed by il dash. Numbering of se- 
tions is opli”nd1. 

Figures, tables and formulae. These should be compariblc with a 
21 .S .x ?8 cm page size. two-cdumn formal: i.e., they will be repro- 
duced at either 9 cm (halkolumn) or I8 cm (fullkolumn) width in 
vertical formar or 23 cm wide in horiruntal format. 

-Figures should be drafted ht approximately twice the published size. 
Any clean figures ufgood contrast imd wed quality ace accepwhle. 
However, original artwork, glossy photographs or PMTs of 
manuscript-pilge size, are preferred. 

All figures must be clearly marked on the hack with the figure number 
and authur‘s s”mame. 

-Colour illustrations are encouraged where Lhe use vfcoluur is 

deemed essenrial. However, auhors will he responrihle for the addi- 
lional costs Of colour repr”d”ction. 

~ Foldouls should br avoided if possible hut are encouraged where nec- 
essary. Again, however, authors will he billed for any additionill mm 

- origina, ma,ena,s will nu, be returmd to irutllors “11129s aprci,ica,,y 
requested at the time “‘s”hmi~rio”. 

~ Tables, formular md equilrions can he difficult to typeset and pmof- 
read. They should he suhniiucd in a form suitable for direct rspmduc~ 
tion: for erilmple, laser~printsr output is idral. In such cases authors 
should follow the hurrmzi’~ cunvrntions regarding italicimtion, buld- 

face type. punctuation. e,c. 

Captiom fur figures and tables shuuld he pruvided “” a sepmte page 
or pages ofthe manuscript; they should not be Irtlered on the original, 
nor rhould a title be designed within the frame ofthr figure or table. A 
figure (or table) and its caption should be a self-contained unit which, 
in its essentials, cm lx understood without reference Lo the t~xf. 

5. References. This area is the one wirh The greatest incidence of errors in 
mm papers. AuOxrr arc urged to check citations in che kxt and 
entries in the References most carefully. The respmsibility for conect- 
ness lies with the authors. Only references cited in the tent should be 

listed under the heading REFERENCES. References not cited in the 
tent. but deemed t” he esse”daI, Sh”“ld br gruuped separatriy under 
tile heading REFERENCES FOR GE:NERAL READING. Fur further 
details on the formal d rcferencsi, the SEG lnitruions arc adhered to 
with the follmvin~ exceptions: commas are omirred before the word 
and in it string of authors‘ names: ktwrm jmrnd name and volun~ 
number. and after wordi like Btdi. and Prrr in ihe name da 
publication. 

Units and Spelling 

Physical quantities shall he expressed in SI units. hnperial or CGS 
cquivaknts may additianally be given. see R.E. Sherifl‘s Encycinpudk: 
Ikrionary ,,fE.x,hwfi”n Geophyrics (SEC 2nd ed., 19X4) fur a compw 
henrive guide to SI units. forms ofahhrwialion. etc. Official Canadian SI 
spelling (e.g., mrrrc) shall be used. In other cases Canadian spelling is pre- 
femd (e.g., centre, modelling, sulphur) although in many instances accept- 
able altcrnati~es exist. Authors should, ihove all, he consistent in their 
speliing. 

Review, Revision and Reprints 

Authors are strongly uhisrd t” have heir lnanuscnpls cnncally read 
by at least one reader familiar with the subject lnatter hefore it is submitted. 
All mimuscripti submiurd to the Jound undergo a standard peer-review 
process. Gdky proof, will be forwarded to authors Wifh B return date speci- 
fied and with an order form for reprints. If there is more than one author, it 
must be clearly indicated to whom the proofs arc to be sent. At the discretion 
of the Editor, minor changer (as opposed to corrections) may be accummo- 
&ted at galley-proof smgc. Major revisions iif this or at a later silgc will be 
charged to the author. Authors may u&r reprinrs in any multiple of fifty 
and will be billed for them at cost. They should be ordered at this time only: 
back orders will entail much higher wsts. 

Copyright 

The copytight of accepted and published tmaterid is reberveti by the 
Canadian Society of Enphration Geophysicists. 
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