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Below are few thoughts on the conceptual model and some concerns I have about SAV. 
 
Low Flow Conceptual Model. 
 
The suggestion that we illustrate a conceptual model of how we might expect low flows 
to impact river function or individual species came up periodically and again near the end 
of our session yesterday.  This seems very important. 
 
I think a conceptual model naturally leads to emphasis on why any observed changes may 
be occurring which in turn could affect how one might evaluate biological impacts or 
changes.  If the changes are caused by some physical parameter such as (Temperature, 
DO, dewatering of habitat) then there would be a case to be made that deleterious 
changes should be mitigated.  On the other hand, if the changes are caused by increased 
absorption of nutrients by Submerged Aquatic Vegetation and/or removal of plankton 
and organic matter (food for mussels) by filter-feeding aquatic insects on the SAV that 
might be viewed very differently especially if say lost recruitment of mussels was 
temporary and recruitment bounced back when flows returned to normal.  If the reduced 
nutrient effects predominated, one would be forced to balance a perhaps temporary 
deleterious effect on mussels with beneficial effects on the tidal river and Chesapeake 
bay which has had expanding anoxic dead zones due to excessive nutrient inputs. 
 
Since low flows occur sporadically over the years I would think that we would want to 
address What and Why changes are occurring at the same time since several years may 
elapse before the next opportunity for study. 
 
If SAV and mussel recruitment are linked we could lose that opportunity if we don’t get 
some information on the SAV itself or at least on the effects of the SAV. 
I believe one of the primary reasons that monitoring of SAV was not included in the 
study was the problem of getting aerial photography.  As you know DC fisheries has been 
doing GPS mapping of their SAV beds.  Perhaps their data could be used as a sort of 
index.  It would be even better to have an index further up river in the area where MD 
DNR normally works.  (I don’t know if that is part of their monitoring.)  In any event, if 
these sorts of data are not practical to obtain or are not considered useful, perhaps some 
measure of planktonic food for mussels could be included in the study.  I suppose there 
must be some standard protocol for this. 
 
The point came up yesterday about stratifying mussel sampling relative to proximity to 
SAV.  Again I think it is important to have a conceptual model.  If the way the SAV 
effects mussels is by removing nutrients and by providing substrate for epiphytes then 
their growth would have widespread watershed effects because there can be miles of 
SAV beds up river during low flow years.  This would not be picked up by the 
stratification suggested yesterday. 
 



There was also a suggestion to alter flows below Little Falls to evaluate effects 
experimentally.  Of course, these experiments would not include the watershed effect but 
at the same time they might be helpful in attempts to sort out the relative magnitude of 
local and watershed effects.  The point was made that flow would be difficult to adjust 
due to a variety of reasons including Park Service concerns.  However if flow can not be 
directly manipulated it may be possible to rely on natural changes in flow for a quasi 
experimental approach. 
 
I appended a few recent references to net spinning aquatic insects.  I don’t know much 
about these creatures but it seems like they would be good fish food and effect of all 
these little caddis fly plankton nets must be enormous since the SAV is covered with 
them.  Finally it probably seems strange that my comments deal with mussels and caddis 
flies when I know little about them.  (I am more of a fish person.)  It’s just that  I not very 
optimistic about seeing impacts on fish.  I agree with the concept for fish which we 
discussed; loss of riffle area could push some species into deeper water where they would 
be subject to greater predation but establishing this premise would be difficult.  Some sort 
of experimental approach would probably be best.  Perhaps a less rigorous alternative 
would be non-lethal monitoring of population densities of riffle fish (e.g. longnose dace) 
regularly over a summer under fluctuating flow regimes to look for patterns in time-series 
on large and small bars.  This would hopefully give an indication of re-colonization rates. 
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