Charlie Stock

February 7, 2005

To: Dennis McGillicuddy

Regarding: The Simple Toxicity Sub-model

I have coded the simple toxicity sub-model outlined during the ECOHAB modeling project kick-off meeting (February 25-26, 2003) into the 1993 hindcast simulation. This is the simulation using the clamped boundary for the sea surface elevation and relying on a linear interpolation between surveys to specify the nutrients. According to the simple "Hyundai" model, the equation governing the concentration of saxitoxin [STX] within a shellfish exposed to A. fundyense concentration [Alex] is:
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Where  and k1 are constants whose values were chosen to be  = 1.0 and k1 = 0.1 respectively.  Based on the units used by Anderson et al., (2004) in reporting shellfish toxicity, has units:
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and the units of k are simply day-1.  The value of k was chosen based on the suggestion by Monica that ballpark detoxification values were between 5-15%/day.  The value of  is arbitrary at this point and will need refinement before any quantitative comparison with shellfish toxicity data.

The shellfish toxicity is implemented as an additional 3D scalar field. The subroutine toxsub.f (included in directory) performs the calculations.  The movie tox93_1.avi compares the cell distribution in the 1993 hindcast simulation to the toxin distribution at the surface (scaled so that the majority of the values lie between 0-1).  This movie shows that the development of toxicity follows the cell distribution and that toxicity can linger after vegetative cells are no longer present.

The second of the movies (tox93_2.avi) shows the cell concentration along with the relative vertically integrated toxicity at the 8 inshore stations (magenta dots) reported in Anderson et al., (2004).  The size of the dot scales linearly with the relative degree of toxicity at the station.

I will run this toxicity sub-model with the 1993/1994 simulations as soon as I implement a few aspects of the physical simulations that Rich and I spoke of before leaving for California.  It would be interesting to implement a first estimate of so that we could move beyond relative toxicity, but there is information to be had from the relative analysis.

The movies I've included are a first cut at displaying the results.  If you have any particular suggestions regarding these let me know and I will incorporate them as time allows.  The avi's are also a bit bulky (25-35 MB), and I am working on a way to either compress them or use a different format.

Best,

Charlie

Anderson, D. M., Keafer, B. A., Geyer, W. R., Signell, R. P., Loder, T. C., 2004. Toxic Alexandrium blooms in the Gulf of Maine: the "plume advection hypothesis" revisited. Limnology and Oceanography (submitted).
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