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Abstract—Formosa Ridge is one of many topographic ridges 
created by canyon incision into the eastern South China Sea 
margin. The northwestern termination of the ridge is caused by 
beheading of the ridge due to a westward shift of the canyon that 
originally formed to the eastern flank of Formosa Ridge. Below 
Formosa Ridge a bottom simulating reflector (BSR) exists. Its 
depth below sea floor coincides with the theoretical base of the 
gas hydrate stability zone and the reflection has reverse polarity 
suggesting that it is caused by free gas below gas hydrate 
accumulations. The BSR is ubiquitous but shows significant 
variations in depth below sea floor ranging from 150 ms TWT 
(or approximately 180 m) underneath the incised canyon in the 
north to up to 500 ms (or approximately 460 m) underneath the 
crest of Formosa Ridge. Predominantly this depth variation is the 
result of topography on subsurface temperature, but comparison 
with the average BSR depth underneath the surrounding 
canyons suggests that recent canyon incision in the north has 
perturbed the thermal state of the sediments. Formosa Ridge 
consists of a northern half that is dominated by refilled older 
canyons and a southern half that consists mainly of contourite 
deposits. However, judging by the reflection seismic data this 
difference in origin seems to have little effect on the distribution 
of gas hydrate.  
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I. INTRODUCTION  
Gas hydrate is an ice-like substance stable at high pressure 

and low temperature [1]. Gas hydrate forms from free gas that 
combines with water molecules resulting in a substance called  
clathrate. As the gas stored in gas hydrate is primarily methane, 
gas hydrate has been identified as a potential future energy 
source. In particular countries that do not have a large amount 
of other fossil fuels are keen to develop gas hydrate as an 
alternative means to satisfy their energy demand. Therefore, 
there is a lot of interest in establishing how much gas hydrate is 

present in continental margins, how it is distributed and how 
quickly it forms and distintegrates as pressure and temperature 
conditions change. Gas hydrate has also been identified as a 
potential agent in slope destabilization, and as a threat to global 
warming. For all these reasons we conducted a cruise on the 
german research vessel Sonne in 2013 to understand the 
underlying geological processes that control the distribution 
and dynamics of gas hydrates off Taiwan. The seas SW off 
Taiwan are an excellent study site for gas hydrate 
investigations as a lot of background information is available 
and the area allows to compare the effect of structural 
deformation on gas hydrate processes [2].  

Here, we report on the results of the 3D-seismic 
investigation of one of the study sites – Formosa Ridge (Fig. 
1). The objective is to determine the influence of geological 
controls on the distribution of free gas and gas hydate within 
Formosa Ridge. 

II. P-CABLE 3D SEISMIC DATA 
The P-Cable system delivers high-resolution 3D data at a 

fraction of the cost and operating requirements of full-scale 
industry 3D acquisition, making it a feasible and attractive 
option for academic surveys. The system used in this study 
consisted of 12 streamers attached to the cross cable that is 
towed perpendicular to the ship’s steaming direction (Figure 
2A). The cube covers a surface area of 30  km2 (12 km long in-
lines by 2.5 km long cross-lines). The source consisted of one 
210 in3 GI gun towed at a depth of 4 m 15 m behind the vessel. 
It was fired at 5 s intervals. Data were sampled at 1 ms and 
revealed a dominant frequency of ~100 Hz. Processing of the 
3D seismic data included navigation corrections using direct 
wave travel times, frequency filtering, and 3D time migration 
with water velocity. 
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