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1. Scope 

1.1. Acronyms and Abbreviations 

AUV– Autonomous Underwater Vehicle  

BED – Benthic Event Detector 

ROV – Remotely Operated Vehicle 

1.2. Abstract 

We propose developing a Benthic Event Detector (BED) to measure the 

downcanyon movement of the sediments within Monterey Canyon during mass 

transport events. This project will be structured as a hybrid feasibility-

development project whose goal is to determine the feasibility of constructing a 

self-contained sensor system (the BED) that detects seafloor sediment motion, 

and to build a prototype unit ideally in the latter half of 2011, if feasibility is 

adequately demonstrated. The BED will be equipped with a yet-to-be-determined 

suite of motion sensors (most likely tilt and/or acceleration) and a pressure 

transducer, and will be buried just below the sediment surface. This unique sensor 

will aid in evaluating the new hypothesis that sedimentary fill within submarine 

canyon floors may move downslope as large masses, not primarily in suspension 

in the water column above the seafloor or as bedload moving over the surface of 

the seafloor. If it is conclusively demonstrated that substantial subseafloor 

movements are occurring, this promises to overturn existing paradigms that 

explain how sediment moves down submarine canyons. 

1.3. Summary of Problem 

Multibeam mapping of Monterey Canyon has revealed the existence of 

crescentshaped bedforms in the axial channel extending from the canyon head 

(~11 m) down to ~1900 m water depth. AUV multibeam mapping surveys of 

other submarine canyons along the California continental margin show that these 

features are characteristic of active submarine canyons. The occurrence of these 

bedforms has captured the attention of the marine geologic community and the 

origin of these features is already controversial. Our recent efforts to determine 

the origin of these bedforms have included monitoring the movement of buried 

homer beacons, repeated AUV-multibeam mapping surveys, and ROV 

vibracoring in upper Monterey Canyon. Results obtained so far have clearly 

demonstrated that the bedforms are generated during brief, energetic sediment 

transport events that occur a few times each year which are capable of moving 

boulder-sized objects hundreds of meters down-canyon. What actually happens in 

these sediment transport events is less clear. The initial assumption, which 

logically extended from the existing paradigm, was that the wave-like bedforms 

are produced by suspension and redeposition of sediments during high-energy 

turbidity events. In contrast, our data suggest that large sections of the canyon 

floor appear to move in a slump-like fashion during these events, somewhat 

analogous to movement of ice within a glacier. This new model challenges the 
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turbidity current model and forces us to re-interpret old data and assumptions. At 

issue is whether the sediment transport events are turbidity currents that exhume 

material from the canyon floor and carry it either suspended in the water column, 

as bedload over the seafloor before it is redeposited further down canyon, or as 

down-canyon translations of large coherent segments of the seafloor. The depth to 

which the bottom movements penetrate is unknown, but sustained translation of 

the seafloor down-canyon is a potential mechanism for carving the canyon into its 

host rock. An instrument buried in the seafloor designed to record motion during 

the down-canyon sediment movement would aid in discriminating between the 

turbidity current, bedload, or coherent-slab transport models. 

 

2. Requirements 

2.1. Functional Requirements Specification 

 

BEDS-0005: The system shall contain a sensor package which can 

adequately resolve the motion of the BED.  

 

BEDS-0010: The system shall operate in a water depth up to 500 meters. 

 

BEDS-0015: The system shall store collected data onboard. 

 

BEDS-0020: The system shall timestamp data from a source synced to an 

absolute time base shared by other assets in Monterey Bay, such as 

STEDs, McStar, MARS, MBARI buoys, and/or NOAA buoys. 

 

BEDS-0025: The system shall limit clock drift to less than 1 second per 

year. 

 

BEDS-0026: The system shall operate over a temperature range of -3 to 50 

degrees Celsius. [-3°C Arctic water; 50 °C deck temperature)]. 

 

BEDS-0028: The system shall be “ruggedized” to withstand shocks 

associated with transport of TBD g. (currently working with engineering 

department from avalanche transceiver manufacturer to determine if their 

specs would be reasonable)  

 

BEDS-0029: The system shall be “ruggedized” to withstand vibration of 

TBD g at TBD Hz. to TBD Hz. (currently working with engineering 

department from avalanche transceiver manufacturer to determine if their 

specs would be reasonable) 

 

BEDS-0030: The system shall be functional for at least 12 months. (This 

meets the limitations of ship time. Previous data also suggests that at least 

one ‘large’ event occurs every 12 months.) 
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BEDS-0035: The system shall be packaged to have a default density 

comparable to the top 3m of sediment. (This will keep package from 

sinking below the depth where data can be retrieved remotely). 

 

BEDS-0037: The system shall be packaged such that its density could be 

increased to 3 times the default package density so that self-burial can 

occur (i.e., it can be made more dense).  

 

BEDS-0038: The system shall be packaged with a physical interface 

allowing it to be deployed stand alone or attached to a larger deployment 

apparatus.  

 

BEDS-0039: The system shall be designed as small as possible to 

approximate the natural motion of sediment within the canyon floor. 

 

BEDS-0040: The system shall offload its data without excavation or 

tethered communications device. (Excavation is logistically challenging 

and any tether would alter dynamics of BED.) 

 

BEDS-0045: The system shall be deployable from an MBARI ROV.  

 

BEDS-0054: The system shall record orientation with resolution of at least 

0.1 degree and at a maximum frequency of 10 Hz. 

 

BEDS-0055: The system shall record acceleration (3 axes) with resolution 

of at least 0.01 m/s/s and at a maximum frequency of 10 Hz. 

 

BEDS-0057: The system shall record pressure with resolution of at least 

0.1 dbar (10 cm) and at a maximum frequency of 10 Hz. 

 

BEDS-0060: The system shall record in-situ temperature with resolution 

0.1 degree at a maximum frequency of 10 Hz. [for temperature 

compensation of sensors]. 

 

BEDS-0065: The system shall allow end user to select specific data 

subsets for offloading. 

  

BEDS-0070: The system shall communicate at any package orientation. 

 

BEDS-0072: The system shall measure and record data at any package 

orientation. 

 

BEDS-0075: The system shall timestamp data collected during a sediment 

transport event and store it for offloading at a later date. 
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BEDS-0080: The system shall include data up to 5 minutes prior to the 

start of and at least 1 minute after a sediment transport event in the 

offloadable data set. 

 

BEDS-0085: The system shall detect a sediment transport event using a 

combination of one or more of the following parameters, their static 

values, and their rate of change. 

- Translation 

- Depth 

- Orientation 

 

Triggering thresholds, rate of change criteria, and weighting parameters 

are TBD. 

 

BEDS-0090: The system shall allow parameter values associated with 

sediment transport event detection to be varied over the deployed 

communications link. 

 

BEDS-0092: The system shall re-evaluate existing data upon change of a 

sediment transport event detection parameter. 

 

BEDS-0095: The system shall allow the data sampling rate to be varied 

over the deployed communications link. 

 

2.2. Design Constraints 

2.2.1. Deployment 

2.2.2. Cost 

 

 

3. Interfaces 

3.1. Interface X 

3.2. Acoustic Interface  
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