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1. Introduction

This document describes the system functional requirements for installing a seismic observatory on the Axial Seamount in the Juan De Fuca complex. This document provides the foundation for the development of the detailed design requirements of the observatory. It is a work in progress and will be continually updated

2. Environmental Conditions

The observatory location is at the site of the Axial Seamount at approximately 45º 58' N, 130º 01' W, about 470 km west of the mouth of the Columbia River. At the summit of the Axial Seamount there is a large caldera. The water depth of the floor of the caldera is 1550 meters. The closest current environmental observatory for local conditions is NDBC buoy 46005 approximately 78 km west of the Axial Seamount.

Detailed location information is shown in appendix A, MASE Location Map.

3. Science Requirements

3.1. Science goals.

The goals of the science experiment are to detect and measure geophysical seismic events on the Axial Seamount complex that may be associated with increased or altered vent activity. If events are detected of sufficient magnitude and are located below the summit caldera then sampling instruments such as the RAS water sampler and the MBARI Environmental Sample Processor shall be commanded to take a sample. In addition, samples may be requested at regular intervals to provide background information. In addition to the seismic data, high-resolution measurements shall also be made of the bottom tilt and bottom seawater pressure (vertical height) at all locations were seismic activity is measured. 
The required accuracy 

3.2. Measurements and instrumentation.

3.2.1. Measurement metrics.

3.2.1.1. Measurement accuracy, resolution and sampling period.

3.2.1.1.1. Seismic measurements. The minimum standard for seismic measurements shall be the accuracy and resolution of the measurements made with the LP1 data loggers for the Keck experiment at Juan De Fuca. The science requirement is to have a sampling accuracy sufficient to differentiate between seismic events occurring directly below the central caldera and thought to be associated with alterations in hydrothermal circulation and those events that occur outside of the caldera or the experiment area.
3.2.1.1.2. Tilt measurements.

3.2.1.1.3. Pressure measurements.

3.2.1.2. Time base accuracy and resolution.

The measurements of seismic activity must be recorded with a time precision of TBD! 10 milliseconds (+/- 5 milliseconds). This is the timing standard of terrestrial seismic networks.

3.2.2. Instrument list.

3.2.2.1. The detailed instrument list is shown in appendix B, MASE Configuration Record. A current working version can be found here: MASEConfigurationRecord.xls
3.2.2.2. Instrument expansion capability.

3.3. Data management and representation.

3.3.1. Local storage requirements.

3.3.2. Real-time data requirements.

3.3.3. Data archival.

3.3.4. Data retrieval and display.

3.3.5. Data availability – system reliability.

3.4. Event detection and response.

3.4.1. Detection of a geophysical event.

3.4.1.1. Criteria for determining an "event".

3.4.2. Response.

3.4.2.1. System response to an event.

3.4.2.2. Maximum time allowed for response to an event.

4. Duration of Deployment

The experiment duration is three years (?). It is anticipated that this duration would run summer season to summer season.
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