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ABSTRACT

This article provides a comprehensive reference list to the extensive studies of marine natural gas
hydrate surveys and studies on the northern Cascadia margin off Western Canada. The references
are divided into each of the major study methods, surveys, analyses and conclusions. A number
of MSc and PhD theses are included. We first refer to the articles that address the local tectonics
and the sedimentary accretionary prism in which the hydrate forms, then those that describe the
numerous geophysical and geological surveys and studies, and finally the articles that address the
most important conclusions that have resulted from this work in the distribution, concentrations,
and amounts of hydrate, and on the processes of hydrate formation and dissociation.
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INTRODUCTION

The comprehensive surveys of natural gas
hydrate on the northern Cascadia margin include
a wide range of marine seismic surveys
(conventional multichannel, ocean-bottom (OBS)
studies, 3-D single-channel mapping, and very
high resolution DTAGS multichannel towed near
the seafloor. Other geophysical and geological
studies include heat flow, electrical sounding
(CSEM), seafloor compliance, sediment coring,
and mapping gas plumes from the seafloor. A
number of surveys and measurements have been
carried out by remotely operated vehicle ROV

observations of seafloor hydrate and carbonate.
There have been two deep sea drilling programs.
ODP 146 drilled several holes at a mid-slope site
where there is a very strong hydrate BSR also a
deep sea reference site just seaward of the
deformation front. IODP 311 drilled holes and
made downhole measurements at a series of sites
across the margin from the seaward frontal ridge
to the upper slope to examine the landward
progression  of hydrate  formation and
dissociation.  This expedition also drilled a
prominent local vent structure (Bullseye Vent),

* Tel: 250-363-6428 Fax: 250 363 6565 Email: thyndman@nrcan.gc.ca



L ) L)
' .I._ 0 " ‘c\ \"" ‘\J
L uRe N Vancouver
L -
gt:- =&, Island
og= o s‘/'%
Bl LRk, VG o
A 3& G, ‘%g.ﬁ
B \~ (ot ¢ ‘..“
%@v,gga@go 1327 M350
Y s g% 5
1825+5 in
L iy =opzn \Barkley
ODP/IODP % A~ Ganyonssite
SRR ALY
“ ‘o."_ : m C : l
Ocean basin 338 m¥, i i b Ontl.l]nﬁ:ma 2
(~2500 m) reference : vikaly \}‘} She Olympic
1 Sk . Peninsula
e A
0 50 km Py~ cotiie i

Figure 1. The northern Cascadia margin showing the region (stippled) where hydrate is indicated beneath
the mid-continental slope by a widespread BSR, the main geophysical study areas along seismic line 89-08,
ODP/IODP drill sites, and the Barkley Canyon seafloor hydrate study site.

that contains high concentrations of hydrate.
Reviews of N. Cascadia hydrate work have been
presented by Spence et al. (2000), Hyndman et al.
(2001), and Riedel et al. (2006).

This compilation provides a comprehensive
reference list to the extensive studies of marine
natural gas hydrate surveys and studies on the
northern Cascadia margin off Western Canada.
An initial list of abbreviated references are
divided into each of the major study methods,
surveys, analyses and conclusions. A number of
MSc and PhD theses are included. We first list to
the articles that address the local tectonics and the
sedimentary accretionary prism in which the
hydrate forms, then those that describe the
numerous geophysical and geological surveys
and studies, and finally the articles that address
the most important conclusions that have resulted
from this work in the distribution, concentrations,
and amounts of hydrate, and on the processes of
hydrate formation and dissociation. The
subdivided list is followed by a complete list of
articles with reference details. This reference list
focuses on the northern Cascadia margin.
However, hydrate in a similar accretionary prism
has been studied very extensively off Oregon
(e.g., Tréhu et al., 2003; Tréhu et al., 2004 and
references therein).
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The reference categories are:

1. GENERAL REVIEWS
2. REGIONAL TECTONIC FRAMEWORK
FOR NORTHERN CASCADIA HYDRATE
3. PRISM SEDIMENT THICKENING,
FLUID EXPULSION, AND HYDRATE
FORMATION
4. SEISMIC SURVEYS
General
Conventional
Contract Multichannel Surveys
COAMS High-Resolution Multichannel
Single Channel Surveys, Including 3D Studies
DTAGS
Ocean-Bottom Seismographs
Special Processing and Analyses
5. OTHER GEOPHYSICAL SURVEYS
Heat flow



CSEM Electrical Profiling
Elect. Logs, and Core Samples
Seafloor Compliance
Seafloor Magnetics
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Barkley Canyon
Bullseye Area

7. CORING AND SAMPLING
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ODP 146
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9. BULLS-EYE VENT
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Figure 2. Multichannel seismic section 89-08 showing the very prominent BSR, the 2-3 km thick incoming
turbidite sediments, and the landward thickening accretionary sedimentary prism. The ODP 146 and IODP

311 drill sites are also shown.
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Figure 3. An illustration of the multidisciplinary geophysical and geological studies of hydrate on the
northern Cascadia margin. The surveys include as wide range of seismic surveys (multichannel, ocean-

bottom (OBS), high-resolution single-channel, and very high resolution deep towed DTAGS).

Other

studies include heat flow, electrical sounding (CSEM), seafloor compliance, sediment coring, water column
gas plumes, surveys by ROV, and two deep sea drilling programs, ODP 146 and IODP 311.
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