MULTICONVERTED REFLECTIONS IN
MARINE ENVIRONMENTS WITH THIN
PERMAFROST LAYERS

by

Taiwen Chen

An M.Sc. Thesis
The University of Calgary
Department of Geology and Geophysics
April, 1994

Supported by

RE WES

Project




THE UNIVERSITY OF CALGARY

MULTICONVERTED REFLECTIONS IN MARINE ENVIRONMENTS
WITH THIN PERMAFROST LAYERS

by

Taiwen Chen

A THESIS
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF MASTER OF SCIENCE

DEPARTMENT OF GEOLOGY AND GEOPHYSICS

CALGARY, ALBERTA
APRIL, 1994

© Taiwen Chen 1994



THE UNIVERSITY OF CALGARY

FACULTY OF GRADUATE STUDIES

The undersigned certify that they have read, and recommend to the Faculty of
Graduate Studies for acceptance, a thesis entitled "Multiconverted Reflections in Marine
Environments with Thin Permafrost Layers" submitted by Taiwen Chen in partial

fulfillment of the requirements for the degree of Master of Science.

Supervisor, Dr. D.C. Lawton,

Department of Geology and Geophysics

£ Bren

Dr. R.J. Brown,

Department of Geology and Geophysics

K Do b te

Dr. K. Duckworth,

Department of Geology and Geophysics

H . Lau\.t

Dr. H. Laue,

Department of Physics and Astronomy

April 18, 1994

i



ABSTRACT

In the Canadian Beaufort Sea, high-quality conventional P-wave reflection seismic
data are difficult to obtain because of a severe screening effect of a shallow layer of ice-
bearing permafrost. Multiconverted reflections (PSPPSP) were studied in this thesis
project in order to evaluate images of réﬂections underlying a high-velocity layer. Acoustic
seismic physical modeling and numerical modeling experiments were undertaken for
multiconverted reflection (PSPPSP) recognition and analysis. Both the physical and
numerical modeling results indicate that values of the S-wave velocity in the high-velocity

.layer and of the P-wave velocity in deeper layers are the most important quantities affecting
the multiconverted PSPPSP reflection amplitude. Based on these investigations, two lines
of field data (datasets A and B) from the Canadian Beaufort Sea were processed. From this
field data study, it was concluded that analysis of the multiconverted reflections is very

critical for the data interpretation in this environment, especially for the shallow section.
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