A Concept for Mobile and Real-Time Seismic Observation on SeafloorKatsuyoshi Kawaguchi, Kenji Hirata, Hitoshi Mikada, and Yuka KaihoJapan Marine Science and Technology Center, Deep Sea Research DepartmentI. Introduction Though submarine cable in-lined seafloor observationsystem is a very effective tool for real-time / long-termgeo-scientific measurement, there is a technologicaldifficulties for deploying as many sensors as on land. Tosolve the problem, JAMSTEC developed adaptableobservation system (AOS: Figure 1) that is an expandablesatellite station for submarine cable observatory. TheAOS is a battery operated mobile observatory connectedto the backbone cable system by the 10km long thin fibercable to ensure real- time data recovery. The systemconsists of a Branch Multiplexer (B-MUX), a JointMultiplexer (J-MUX), a fiber cable, and a Battery Packfor 6-month operation. Installation and construction ofAOS planed to conduct by towed vehicle and ROV. Thisobservation system provides a chance to extend existingseafloor network from in line to wider area.II. Backbone System The backbone cable system for adaptable observationsystems (AOS) consists of approximately 240-km longoptic / power submarine cable, three ocean bottomseismometers, two tsunami pressure gauges, a cable endmulti sensor station, a power / data management shorestation, a control land station, and two B-MUXs (Figure2) [1]. Six ITU-T654 standard single mode optical fibercores were molded in submarine cable. Five of six opticalfibers assigned to the in-line observation system andcable end multi sensor station. The AOS take the rest ofan optical fiber core for two-way data transmission. Allcomponents of seafloor were remotely controlled by theland station through the shore station using 256 kbpsdigital telephone line. The measurement data is managedby the facilities in shore station and telemetered in real-time via same digital telephone line to the land stationdata base located in JAMSTEC Headquarters. The powermanagement facility for the submarine cable system inshore station is single conductor and seawater groundingreturn current system. Electricity to the underwaterinstruments is supplied with constant current at 1.1 A DCand voltages between 490 and 850 V DC that varies withload. Three in-line ocean bottom seismometer (OBS) and twoin-line tsunami pressure gauge (PG) are assigned to thethree observation site. The in-line OBS is threecomponents accelerometer with 1K Hz/ch samplingfrequency 24bit AtoD converter. The two frequencybands which called low band (DC-200Hz, –3G) and highband (0.05-200Hz, –30G) is measured by the pickup. Thein-line PG is a quarts crystal frequency counter with 5-mm resolution (at 1sec accumulative value) and –7cmaccuracy. Each sensor unit designed to have more than10-years of reliability and built in beryllium-copper alloypressure housing. Maximum operation depth of thesesystems is 4000-meter (photo 1). Cable End Multi Sensor station equipped with a tripleCCD color video camera with pan / title stage, sixunderwater lights, a hydrophone, two geo-thermo meters,a electro-magnetic current meter, a CTD sensor, and aacoustic doppler current profiler (ADCP), in a titaniumalloy open frame.III. Adaptable Observation System The backbone submarine cable system has two branchmultiplexers (B-MUX) for AOS. B-MUX branches oneof the six main optical-fiber line and allows to install so-called joint multiplexer (J-MUX) at the end of thebranched optical fiber line. J-MUX equips a telemetryFigure 1. A Deployment and Operation Image of AdaptableObservation System

unit, a multiplexer and works as hub for adaptable sensorpackages such as broad band seismometer, etc. Batterypack will be installed to the corner of J-MUX to supplieselectric power operate the J-MUX six months. The J-MUX and B-MUX will be connected by the submarinethin fiber cable laying by towed vehicle [2] [3].A. Branch Multiplexer The B-MUX consists of a telemetry unit and a fiberoptic underwater mateable connector, built in aberyllium-copper alloy pressure housing mounted ontitanium alloy chassis. The telemetry unit equippedoptical repeater, and physically divides an optical-fiberline from the backbone cable system to AOS. Itadditionally have the power circuit and function toamplify the optical data signal from other measurementequipment in backbone cable system (such as in-lineOBS, in-line PG and cable end multi sensor station) torealize long distance telemeter. The chassis of B-MAX(Figure ) is designed to put pressure housing and a UMC,and control the attitude of landing to the seafloor. Thechassis keep the UMC location on the seabed always sideof the pressure housing. The UMC mount base has amechanism to rotate its position –90 degrees, whichoperate by the ROV manipulator to get the face upposition for mating operation. Detail specifications arelisted on Table 1.B. Joint Multiplexer The J-MUX consist of a telemetry unit, a pressurehousing, UMCs, buoyancy materials, an acoustic releaser,a flasher, a beacon and a chassis to mount all equipment.Telemetry unit multiplexes the data from measurementequipment connected with UMC interfaces convertelectric data to optic signal and upload to B-MUX. Thecontrol signals from land station through the B-MUX arealso demultiplexed and distribute by the telemetry unit tothe each interface. Telemetry unit has four interfaces formeasurement equipment, which is an analog interfacetogether with RS-232C serial interface and three RS422serial interfaces. The analog interface prepares for thebroadband seismometer and connected with 24bits analogto digital converter to telemeter the data from sensor toB-MUX. The RS-232C serial interface which has the1200bps baud late, control and monitor the seismometerpackage. Three RS-422 serial interfaces which baud lateis 9600bps are available for additional measurementequipment and outside research proposals. Overall weightof the J-MUX is approximately 25kg in seawater toconsider the transfer the unit on seafloor by ROV. For themaintenance operation or re-installation, J-MUX hasPOP-UP mechanism actuate by the acoustic releaser ormechanical releaser after demates UMCs. The power tooperate telemetry unit in J-MUX comes from the BatteryPack through the UMC. Specifications of the J-MUX islisted on Table 2.C. Battery Pack Battery pack which is a power supply for J-MUX,consist of two cell packs, two pressure housings, a UMC,buoyancy materials, an acoustic releaser, a flasher, abeacon and a chassis to mount all equipment. Nine Mn-Libattery cells are packed in series to generate 27 volts and1100Ah for 6 months J-MUX operation. Battery cells areput apart two titanium alloy cylindrical pressure housingsand mount on the titanium chassis. 30m long ofunderwater cable is used for connection between Batterypack and J-MUX. Overall weight of the Battery Pack is885kg in air and adjusted approximately 25kg in seawaterto consider the transfer the unit on seafloor by ROV. Forthe maintenance operation or re-installation, POP-UPmechanism similar as the J-MUX was equipped in thesystem.D. OBS Sensor Package Broadband seismometer is standard measurementequipment for AOS. The appearance of the OBS packageis a titanium alloy sphere shape pressure housingmounted on the cross shape anchor base together with anacoustic releaser and a UMC. Overall weight of this