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SEAFLOOR EARTHQUAKE MEASUREMENT SYSTEM
Quarterly Report

Performing Organization: Sandia National Laboratories
Geo Systems Division 6256

Technical Project Officer: Dennis Engi

Contracting Agency: Department of Energy
Reporting Period: July 1, 1986 - September 30, 1986

Project Description

The purpose of the SEMS project is to gather strong motion earthquake data from offshore
oil and gas leasing regions that are seismically active. The principal areas of interest are
offshore of southern California, in the southern Bering Sea, and near the Aleutian Islands.
One SEMS unit was installed during 1985 in the Beta Field offshore of Long Beach. Given
that sufficient government and industry funding can be obtained, the project will
eventually emplace and monitor multiple SEMS units in Alaskan waters where the greatest
seismic hazards exist.

Progress

Two significant earthquakes were recorded during July by the SEMS unit located offshore
near Long Beach. On July 8, a 6.0 magnitude earthquake located near Palm Springs,
approXimately 95 miles east of the SEMS unit, caused significant motion on nearby Shell
offshore platforms and was recorded by the SEMS unit and by accelerometers located at
five different levels on a pillar of one of the Shell platforms. On July 13, a 5.8 magnitude
earthquake located offshore west of Oceanside, approximately 50 miles south of the SEMS
unit, was recorded by the SEMS unit and the same five accelerometers on the Shell
platform. Again significant motion was observed on nearby Shell platforms. The location
of these earthquakes and the position of the SEMS unit are shown in the map in Figure 1.
The Shell platform on which accelerograms were obtained is located within the square
marking the location of the SEMS unit. '

Time history plots of the baseline corrected scaled instrument response for the Oceanside
earthquake are shown in Figure 2. Noise generated by heavy rotating equipment on Shell
offshore platform Elly obscures the p-wave arrival in the x-component, which is pointed
directly at platform Elly located only 2,000 feet away (center trace in Figure 2). The
primary frequency of this platform noise appears to be about 50 hz, well above the
frequency range of interest for analysis of the earthquake data. The Fourier amplitude
spectrum of this component is shown in Figure 3 and has a peak just below 50 hz which is




almost certainly caused by this platform noise. Passing the signal through a high cut
filter eliminates this peak resulting in the Fourier amplitude spectrum shown in Figure 4.
In the corresponding time history plots, shown in Pigure 5, the p-wave arrival is still not
clear on the trace of the x-component. This indicates that the platform noise may have a
significant low frequency content which may require more sophisticated analysis
techniques for its removal.

The recording of these two earthquakes both on the seafloor and on the pillar of a nearby
offshore platform provides data never before available, and should lead to better
understanding of how earthquake loads are transmitted from the sediment to the pillars.
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Figure 1. Iuly‘1986 Earthquake Locations.
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Figure 2. Oceanside Earthquake of July 13, 1986.
Baseline Cerrected.
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Figure 3. Fourier Amplitude Spectrum of Scaled Instrument Response.
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Pigure 4. Fourier Amplitude Spectrum of Instrument Corrected.
High-Cut Filtered Acceleration.
July 13. G22
Computing Options= ZCROSS



3.10+

)
w
.
-
o
-

0

17.0+

ACCELERATION
Cn/SEC/SEC

~-17.04
10

3
.
-]
. |

RCCELERRTION
Cn/sEC/sec
[

1
~n
[
.
[~ ]

= |

ACCELERATION
CH/SEC/3EC

lllllllllllllllllllllilllllllllll'llllIlllllllllllI'llllllll
12 18 18 16 20 22 24 268 28 30 32 3 36 38 N0 42 NG U8 N8 S0 S2 58 S6 S8 80 62 &y 66 68 70

PLERL LIt terrirr ettt

{ {
12 1y 18 10 20 2 ““”'L"”

WA 'ib T2 'ah 1 T2 Eah 1ol Tk ol ub e b e el Yok b b e ek Yk e b

SECONDS

tEe ittt
uususnszsustsLsoszsnusero

Pigure 5. Oceanside Earthquake of July 13, 1986,
High Cut Filtered Above 16 Hz.



