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Abstract

Studies of metabolic rates of deep-sea organisms are important components
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respirometry system utilizing a controller with a distributed architecture was 34 |

developed. The architecture has allowed the system to be adapted to
midwater and benthic respirometers. The distributed nature of the
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System Description

The development of a new control and data acquisition system for
respirometry experiments was driven by the need to have a common system
architecture that could be used on multiple respirometers. The system
needed the flexibility to allow different experimental configurations for each
respirometer, as well as for system expansion. A system based on distributed
I/0 rather than point to point I/0O was developed to accomplish these goals.
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Oxygen consumption data collected for two bathypelagic medusa (Poralia sp.and Crossota
sp.) and a blank (no animal) control sample during a November, 2008 MRS deployment at
1268 m. Increasing oxygen concentration over time, as seen in the control sample (A), is
attributed to the diffusion of oxygen from the walls of the acrylic chambers and is assumed
to be consistent in all sample chambers. A best fit regression is determined for the control
sample oxygen data and then used to adjust the slopes of the sample curves to correct for
this artifact (B). Following deployment, a six hour stabilization period was allowed prior to
using the next 24 hours of measurements to later calculate oxygen consumption. The next
generation of MRS will field chambers constructed specifically to minimize the oxygen
diffusion problem.

There are two primary components of the system, the system controller and
the chamber controllers, both of which are low power designs. The system
controller’s function is to execute software that is performing the experiment
and to coordinate communications with the chamber controllers. Chamber
controllers allow for control and communication with an individual respiration
chamber.
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The system controller can communicate with multiple chamber controllers
over a serial communication bus. Up to seven serial busses are supported by
the system controller. Each serial bus can support multiple chamber
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controllers. The system controller communicates with the chamber controllers w'v
using an industrial communication protocol called Modbus. Using Modbus
the system controller can query any respiration chamber sensor or control an ‘
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of the respiration chambers actuators (e.g. flushing and sampling pumps,
stirring motors, reagent injectors). s Ve
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sensors and actuators. When a chamber controller receives a Modbus - 2-25 milliamp running - Microamp sleep current ) s : ..
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- Relay switched power on all serial ports - 12 volt instrument power sourced via high-side FET switch 11/17/2009 11/18/2009 11/19/2009

The choice of how many chamber controllers to put on a serial bus is
dependant on the amount of data that is expected from the sensors and on
the power requirements of the various actuators used by the respiration

- Modbus supported on all RS-485 ports - 8 low-side FET switched digital outputs for actuators

- RS-232 console port for configuration and data retrieval - Pressure tolerant potted electronics
- Serial bootloader to allow future firmware updates

The first deployment of our new Benthic Respirometer System occurred in November

chamber. The system, however, provides for a great deal of flexibility when (11-19th) in the O, minimum zone (504m) in Monterey Bay. This engineering test was limited
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