CANADIAN JOURNAL of
EXPLORATION GEOPHYSICS

Volume 29, No. 2 December 1993

TECHNICAL PAPERS

399 Computation of fully interpreted SH seismograms for coal
seams by the ray-reflectivity method
P.F. Daley and F. Hron

402 Wave propagation in viscoacoustic heterogeneous media:
a velocity-pressure finite-difference method
A. Vafidis, N. Dai and E. Kanasewich

41 A coincident-coil frequency-domain electromagnetic
prospecting system
K. Duckworth, E.S. Krebes, J. Juigalli, A. Rogozinski
and H.T. Calvert

419 Optimization of seismic migration through use of well
information
L. Lines

429 3-D Seismic expression of a cryptoexplosion structure
J.H. Isaac and R.R. Stewart

440  Anintegrated surface seismic/seismic profile case study:
Ricinus Field, Alberta, Canada
R.C. Hinds, R. Kuzmiski and N.L. Anderson

DEPARTMENTS

Journal Staff i Editorial Standards iiii
Journal Information i Technical Papers 399
Corporate Membership ii Authors’ Biographies 452

CANADIAN SOCIETY of EXPLORATION GEOPHYSICISTS

ISSN 0844-3432




CANADIAN
JOURNAL of
EXPLORATION
GEOPHYSICS

Volume 29, No. 2

Published by the Canadian Society of Exploration Geophysicists
Suite 406, 206 - 7th Avenue S.W., Calgary, Alberta T2P OW7

ISSN 0844-3432

B
i
-

Editor:

Advertising Sales:

Production Editor:

CSEG General Manager:

Associate

K. Coflin

Atlantic Geoscience Centre
Geological Survey of Canada
P.O. Box 1006

Dartmouth, Nova Scoha B2Y 442

D. Gendzwell

Department of Geological Sciences
Umversity of Saskatchewan
Saskatoon, Saskatchewan SYN QW0

R. Goh

Amoco Canada Petroleum Company
Limited

P.C. Box 200, Station M

Calgary, Alberta T2P 2H8

J.A. Hunter

Terrain Sciences Dwision
Geological Survey of Canada
401 Lebreton Street

Ottawa, Ontaric K1A OEB

L. Lines

Department of Earth Sciences
Memorial University of Newfoundland
St. John's, Newfoundland A1B 3X5

Melvyn Best

Pacific Geoscience Centre
Geological Survey of Canada
P.O. Box 6000

Sidney, British Cotumbia V8L 482

Peter Snethlage

Statcom Ltd.

250, 925 - 7th Avenue S.W.
Calgary, Alberta T2P 1A5

Cecelia Frey
6228 Touchwood Drive M.W.
Calgary, Alberta T2K 3L9

Heather Payne

Editors:

G. Lodha

Atomic Energy Limited of Canada
Whiteshell Laboratory

Penawa, Manitcba ROE 1LO

J. Peirce

Managing Pariner, GEDCO
Suite 1500, 717 7th Avenue S W.
Calgary, Alberla T2P 0Z3

F. Peterson

Canadian Occidental Petroleum Limited
635 Bih Avenue S W.

Calgary. Alberta T2P 371

K. Robertson

Neoranda Exploration Gompany Limited
Suite 100, 1285 W. Pender Street
Vancouver. Britsh Columbia VEBE 4B1

R.R. Stewart

Deparntment of Geology and Geophysics
The University of Calgary

2500 University Drive N W.

Calgary, Aberta T2N 1N4

CSEG Executive Committee

President:

First Vice-Presidant:
Second Vice-President:
Secretary

Treasurer

Business Manager:
Journal Editor:

Past President:

1993

Bill Davitt

Gary Taylor
Michael Enachescu
Dave Hutchinson
Nancy Shaw
Elaine Honsberger
Melvyn Best

Jim Brown

© 1993 Canadian Society of Exploration Geophysicists. World rights reserved.

Authorization to photocopy items for personal use, or the internal or parsonal use of spacitic
clients, is granted by the CSEG, provided that the base fee of $2.00 par copy is paid directly
to the Copyright Clearance Centre (CCC), Transactional Reporting Service (TRS), 27
Congress Street, Salem, MA 01970, USA For those organizations that have been granted a
photocopy licence by CCC, a separate systam of payment has been arranged. The fee code
for users of the TRS is 0844-3432/88 $3.00 + 6.00.

Reprints can be supplied at cost if ordered prior to publication.

Subseription 1o the Joumalis included in the CSEG membership dues, Nonmembers and
organizations should direct their enquiries to the General Marager, CSEG at the addresgs
given above or by phone at (403) 262-0015.

Advertising rates may be obtaned by contacting the Advertising Sales Manager or the
General Manager.

A limited number of previous issues of the Joyrnal are available. Plaase conlact the
General Manager.

Claims for nonreceipt of the Journa! should be made within three months of publication.

December 1993



Ace Explosives ET! Lid
Alberta Energy Company Lid.
Amerada Hess Canada Ltd.
Austin Powder Company Ltd.
Bertram Drilling Corp.

Bow Valley Energy Inc.

C.G.G. Geophysics Canada Ltd.
Cabre Exploration Ltd.

Canada Northwest Energy Ltd.
Canadian Hunter Exploration
Chevron Canada Resources
Co-Enerco

Conoco Canada Limited
Conwest Exploration Co. Ltd.
Corexcana Lid.

Digitech Information Services
Dyad Data Services Ltd.
Enertec Geophysical Services
Exploration Seismic Services Lid.
Explosives Limited
GECO-Prakla

Geo-Terrex Limited

Geo-X Systems Ltd.
Geophysical Micro Computer Apps.
Geosignal Exploration Litd.

Gulf Canada Corporation

HPC High Performance Computing Cir.

Halliburton Services

Home Ol Company

Husky (il Operations

ICI Canada Inc.

Imperial Oil Resources Ltd,
Indel-Davis Ltd.
Input/Output, Inc.

1. M. Huber Corporation
JRS Exploration Co. Lid.
Kelman Seismic Processing Lud.
Kerr-McGee Canada Ltd.
Landmark/ITA Ltd.

Lotrnel Consultants

Mannville Qii & Gas Ltd.

Mark Products/Div.Shaw Pipe Prot. Lid.

CORPORATE MEMBERSHIP

CIEG

Mark Resources Inc

Mobil Oil Canada

Morrison Petroleums Ltd.
Murphy Oil Company Lid.
Nicholson Micro Centre Ltd.
Norcana Resource Services {1991) Ltd
Novalta Resources Lid.

Numac Energy Inc.

QYO Geospace Cunada Inc.
Ocelot Energy Inc.
PanCanadian Petreleum
Pembina Resources Limited
Penuzoil Petroleums Lad.
Petroventures

Pioncer Exploration Inc.

Poco Petroleumns Ltd.

Pulse

Pulsonic Geophysical Lid.
Ranchmen’s Resources Litd.
Renaissance Energy Ltd.

Rigel Oil & Gas Ltd.

Saskoil

Sceptre Resowrces Limited
Seis-Pro & Consvltants Lid.
Shell Canada Limited

Sigma Explorations (1978) Ltd.
Sourcex Seismic Ltd.

Statcom Lid.

Summit Resources Limited
Suncor Inc. Resources Group
Talisman Energy Inc.

Teknica Petroleum Services Lid.
Texaco Canada Petroleum Inc,
Ulster Petroleums Ltd

Varidata Surveys Lid

Veritus Geophysical Ltd.
Veritas Seismic

Wega-D Geophysical Lid.
Western Explosives

Western Geophysical Company

Western Seismic Exchange Lid.

Decemher 1993




EDITORIAL STANDARDS

Submission of Manuscripts is invited in all areas of geophysics related
to exploration. Case historics are particularly welcome, Manuscripts should
be sent on disk with hard copy, directly to the editor. Papers received by the
editor will be deemed property of the CSEG, unless the release of the paper
is granted in writing by the editor. There are no page charges, but additional
costs of reproduction (e.g., colour figures or fold-outs}) are charged to
authors.

Short Notes and discussions of the papers published in the Journal are
welcome.

The Canadian Journal of Exploration Geophysics adopts as its edi-
torial standard the “Instructions 10 Authors” of the Society of Exploration
Geophysicists as published in Geophysics 52 {Jan. 1987), 1-10, and revised
in Geophysics 53 (Jan. 1988). |-7. Some augmentation to the SEG
Instructions is included below and in cases of ambiguity or conflict the
present CSEG Instructions will take precedence.

Submission of Manuscript

Material may be submitted on computer disk (3.3" floppy disk), com-
plete with figures, tables, relerences, and figure and table captions. Provide
three paper printouts of the document. Provide all original material that can
not be produced in word processing software {e.g., figures) as per instruction
described below in 4. The document must be ¢reated on standard software
programs such as Microsoft Word” or WordPerfect”.,

Or, submit an original document and three copies, i.e., four copies in
all, of each manuseript, complete with figures, tables, references, and figure
and table captions. The figures and tables submitted with the original
manuscript should be the originals described below in 4. However, it is
acceptable to submit four sets of figure/table copies. the originais to be sup-
plied upon acceptance of the paper. Manuscripts should be typed, double-
spaced, on 21.5 x 28 cm (8.5 x 11 in) paper or on A4 (metric-format) paper.

Organization of Manuscript

1. Title page. It should give the title, followed by the names, affiliations
and full addresses of all the authors. Make the title of your paper as
brief as possible. The first word should be a significant one, suitable
for both classifying and indexing the paper, If your paper was given
orally at a meeting, include a footnote specifying the name of the orga-
nization that held the meeting, where held, and the date of presentation.

2. Abstract. An abstract 1s not an introduction or a list of contents but
rather a summary of the essential qualities, including the principal con-
clusions of the paper. {Sce the SEG Instructions.) Every technical
paper must be accompanied by an abstract of approximately 150 to 300
words, Short notes do not require abstracts.

3. Headings. Normally three levels of headings should be used. First-
order headings are centred and capitalized; second-order headings are
positioned at the left-hand margin; third-order headings are indented,
underlined or italicized, and followed by a dash. Numbering of sec-
tions 1s optional.

4. Figures, tables and formulae. These should be compatible with a
21.5 x 28 cm page size, two-column format; i.e., they will be repro-
duced at either 9 ¢m ¢half-column) or 18 ¢cm (full-column) width in
vertical format or 23 ¢m wide in horizontal format.

~— Figures should be drafied ut approximately twice the published size.
Any clean figures of good contrast and overall quality are acceptable.
However, original actwork, glossy photographs or PMTs of
manuscript-page size, are preferred.

— Al figures must be clearly marked on the back with the figure number
and author’s surname.

CIEG

— Colour illustrations are encouraged where the use of colour iy
deetned essential. However, authors wild be responsible for the addi-
tional costs of colour reproduction.

— Foldouts should be avoided if possible but are encouraged where nec-
essary. Again, however, authors will be billed for any udditional costs.

— Original materials will not be returned to authors unless specifically
requested at the time of submission.

— Tables, formulae and equations ¢an be difficult to typeset and proof-
read. They should be submitted in « form suitable for direct reproduc-
tion; for example, laser-printer output is ideal. In such cases authors
should follow the Journai's conventions regarding italicization, bold-
face type, punctuation, etc.

— Captions for figures and tables should be provided on a separate page
or pages of the manuscript; they should not be lettered on the original,
nor should a title be designed within the frame of the figure or tablc. A
figure (or 1able} and its caption should be a self-contained vnit which,
in its essentials, can be understood without reference 1o the text.

5. References. This areu is the one with the greatest incidence of errors in
most papers. Authors are urged 10 check citations in the text and
entries in the References maost carefully. The responsibility lor correct-
nesy lies with the authors. Only references cited in the text should be
histed under the heading REFERENCES. References not cited in the
text, bul deemed to be essential, should be grouped separately under
the heading REFERENCES FOR GENERAL READING. For turther
detaits on the format of references, the SEG [nstructions are adhered to
with the following exceptions: commas arc omitted before the word
anrd in a string of authors’ names; between journal name and volume
number, and after words like Bufl. and Proc. in the name of a
publication.

Units and Spelling

Physical quantities shall be expressed in ST units. Imperial or CGS
equivalents may additionally be given. See R.E. Sheriff"s Encyclopedic
Dictionary of Exploration Geophysies (SEG, 2nd ed., 1984} for a compre-
hensive guide to S1 units, forms of abbreviation, ete, Official Canadian S1
spelling (e.g., metre) shall be used. In other cases Canadian spelling is pre-
ferred {e.g., centre, modelling, suiphur) although in many instances accept-
able alternatives exist. Authors should, above all, be consistent in their
spelling.

Review, Revision and Reprints

Authors are strongly advised to have their manuscnipts critically read
by at least one reader familiar with the subject matter before it is submitted.
All manuscripts submitted to the Journal undergo a standard peer-review
process. Galley proofs will be forwarded to authors with a return date speci-
fied and with an order form for reprints. If there is more than one author, it
must be clearly indicated 10 whom the proofs are to be sent. At the discretion
of the Editor. minor changes (as opposed to corrections) may be accommo-
dated at galley-proot stage. Major revisions at this or at a later stage will be
charged 1o the author. Authors may order reprints in any mulliple of fitty
and will be billed for them at cost. They should be ordered at this time only:
back orders will entat] much higher costs,

Copyright

The copyright of accepted and published material is reserved by the
Canadian Society of Exploration Geophysicists,
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