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OVERVEW:

The goal of this project is to build and test a Time Series Submersible Incubation
Device (TS-SID) capable of the autonomous in situ measurement of phytoplankton product, n
and other rate processes for a period of up at least three months. The instrument is
conceptually based on a recently constructed Submersible Incubation Device (SID, Taylor and
Doherty. 1990. Deep Sea Res. 37: 343-358). The TS-SID is to possess the ability to period-
icaily incubate samples in the presence of an appropriate tracer, and to store 94 chemical-
ly fixed subsamples for later analysis. The TS-SID has been designed to accm'at61y
simulate the natural environment, and to avoid trace metal contamination and physical
damage to cells. Devices for biofouling control of internal and external surfaces are to
be incorporated into the instrument. After the time series capabilities of the instrument
have been successfully evaluated by medium-term coastal time series studies (up to one
month), longer-term coastal time series studies (2-3 months) will be conducted to evaluate
the biofouling prevention measures that have been used with the instrument.

PROGRESS:

According to the proposed time line, construction of the instrument is to be completed
bytheendofthefirstyearofthegrant(31April1993)andtimeseriestestingofthe
completedinstrumentistobeginshortlythereafter.ConstructionoftheTS-SIDispre-
ciselyon schedule.A diagrammaticrepresentationoftheTS-SIDasitispresentlybeing
constructedisshowninFigureI.Atpresent(mid-January1993),allofthe
clcctromechanicalmoduleshavebeenbuiltandam undergoinglaboratorytesting.This
includesthea)incubationchamberwithbiofoulingcontrol,b)gearpump,c)subsample
distributionvalves(2),d)acidinjectorandc)tracerinjector.The electronicspackage
ispresentlyunderconstructionandscheduledforcompletionbythebeginningofFebruary.
Softwarerequiredforthisinstrumentisrelativelystraightforwardandhasby-and-large
beendeveloped.Routinesforalloftheelcctromechanicalanddataacquisitionfunctions
areoperationalaswcU asa majorityoftheroutinesforintegratingthevariousmodule
functionsduringatypicaltimeseriesdeployment.As testingproceedssoRwarestream-
liningandmodificationwillundoubtedlyberexluircd.

"lhcTS-SIDunderconstructionwillincorporatesomeconceptualimprovementsoverthat
presentedintheproposal.The mostsignifican:istheimplementationoftwo50-port
subsampledistributionvalves(FigureIA)ratherthanthree32-portvalvesproposedinthe
originalconceptualdesign.Notonlydoesthisreducethenumberofclcctromcchanical
devicesrequiredforprocurementofsubsamplcsbutalsoeliminatestheneedfora multi-
plexorboardfortheclcctroniccontrolofthevalvemodules.Protectionfrombothinter-
nalandexternalbiofoulingwillbeeffcctedusingtheacidinjectorandabiofouling
control collar (see Figure lD). The biofouling control collar is mechanically connectqlllll0A_l"_
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the floating piston so that during normal instrument operation (Figures 1B, C) the exterior
of the incubation chamber is subjected to the wiping action of the collar seals as well as
exposure to a relatively concentrated solution of HCI.

Work remaining between the present and the end of April 1993 is the assembly of the
electromechanical and electronic modules into a mooring strength titanium frame. The unit
will be configured as illustrated in Figure 2.

The testing program in year 2 will be executed as indicated in the proposal.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
enee herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Figure 1. Schematicof the TS-SlD.

PanelA, Deployedconfiguration;PanelB, procurementof sample for incubationand
simultaneousintroductionof tracer,PanelC, Subsampling;PanelD, biofoulingprotection
of interiorsurfacesby introductionof acid. Dining the first portionof the deployment,
SDV-2 will remainquiescentin the "home"position until ali of the subsamplescontrolled
by DSV-1 have beentaken. Duringthe remainderof the deploymentthe valves aresequen-
tially activated for distributionof subsamplesinto theremaining banksof subsampling
syringes.

Biofoulingprotection and cleaning of all internalsurfacesin contactwith s_ampleare
effected by injectionof acid into the throatof the incubationchambercheck valve while
seawateris drawn into the incubationchamber(Panel D). The HC1injectoris identicalto
the tracerinjector,buthas a largersyringe system to contain the acid. The acidreser-
voir and wipingactionof the biofoulingcontrolcollar will be used for control of exter-
nal foulingof the incubationchamber without theuse of poisons.
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Figure 2. Arrangement of TS-_SIDmodules within the mooring strength titanium frame. Side
view left, view showing subsampling array; Side 'view right, subsampling array removed to
show location of major components.
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