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Salt Marsh Protocols Implementation Testing in NCBN Parks.  MJ James-Pirri (Power Point Presentation) 
Sites were selected based on ongoing research or management interest 
Nekton Sampling - Throw Trap for shallow pools, Ditch Net for narrow channels.

Sampling error can be introduced due to throw trap thrower skill, and possibly due to factors related to pools (e.g. trap function may vary with vegetation, water depth).  
John – are the density calculations for both methods combined for total density? 
MJ – The data can be combined, but the data sets are distinct.  
Vegetation Sampling – a power analysis at CACO indicated a minimum of 20 sampling locations.  Point intercept data is collected at regularly spaced plots along transects.

Data collection, data management, and data analyses

We could not use point intercept method at Back River (COLO) b/c Spartina cynosuroides is too tall, so used cover class ocular estimation.  Typically point intercept data is converted to Braun-Blanquet categories for analyses.  The point intercept data can be converted to percent cover or Braun-Blanquet, but cover class data can’t go back to point intercept. 
This will create a metadata / data mgt. / database design challenge, in that whoever is entering the data or working with the raw data will need to know that there is a different range of acceptable values for Braun Blanquet than for the point intercept data.  
An analysis of Similarities (ANOSIM) takes multivariate data and compares sample areas for similarity/difference.  It identifies the “percent contribution” of individual components to the difference between the areas being compared (e.g. Spartina alterniflora contributed 38.9% to the difference between Kings Creek and Back River, based on species richness and percent cover).
Primer 5 will read an Excel spread sheet, as long as it is in a particular format.  
Charlie – NPS is not supposed to support any specific software (e.g. ANOSIM), so we may not want to be 
setting up our database for one package.
Susan – we’re not really setting it up for one package.  The database structure is the same, it’s just the 
output that we are tweaking, and we can easily change the structure if the package changes.
Carrie – I don’t think we should be setting up our database for automated data import and analyses. It may 
be better to have the scientist and data manager sit down each time to make sure things are 
organized right.

MJ – we just need very simple stats (e.g. spp. richness, density, [with errors]) for annual reports, then on 
longer time frame (5 yrs, 10 yrs) to do more full analyses.

Charlie – we should include an importance measure, to go beyond spp. Richness, to be able to detect if 
the relative importance changes even if spp richness stays the same.

Pete DiMilla – Lessons from implementation in 2003 (Power Point Presentation) 

COLO, FIIS, GATE, 1 USFWS refuge.  They did nekton twice at each site, plus veg.

Pros and Cons of working with a traveling Network crew were presented

Recommendations  

· Teams of 2 or 4

· Two-way radio communication

· Logistical support from parks e.g. canoes, hose/spigot

Site specific NPS contacts

At COLO spoke with Chuck Rafkind, some field time with Molly, and Jim Perry.
At GATE George Frame, Mark ??  Charlie – notes they wanted to do another site at GATE that would have required a boat, but the logistics would have been too difficult

At FIIS Marie Lawrence made boat arrangements, and occasionally crew took boats out themselves (boats must be operated by DOI certified boat operators)

MJ – we anticipated they would use park housing, but they didn’t use it. We were hoping for housing at 
FIIS and GATE Sandy Hook.

Charlie – with park housing, you lose the autonomy and efficiency to some degree.

Scheduling and staffing

MJ – FWS used their staff to conduct field work, which worked, but they hate me because it takes all their 
time.  Also, they have problems b/c student staff leave by mid-August
Marc – Was the schedule ultimately too tight?  
MJ – yes, largely due to travel time.  One storm would have resulted in piecemealing a crew to go down 
with me in the fall and we wouldn’t have gotten continuous data.  It might make sense to drop a 
site from that team.   Pushing it, a team of 4 can do 3 or 4 parks each year.

Bryan – We may want two teams – one located in the Southern Parks to do COLO, GEWA and ASIS, 
and one in the New York area.

Greg – and we’d have one to do ACAD and BOHA

Charlie – There needs to be someone to ensure consistency with each of the teams, maybe one person 
from the Network who provides that continuity.
Bryan –That is also something we have to work into the SOPs, to make sure we are consistent
Charlie – maybe next year, at least for nekton, the team should come up to CACO for a couple of days, 
working with Carrie and Evan, and others. 

Bryan – we may want to look at staff alternatives, with trials this summer, like crews of 2 vs. 4 
Sampling frequency

MJ – the protocol says every year, but ultimately I think every 3 years would be good

Carrie – is there a data set that we can look at to see what the variation in the data is to determine and 
justify the sampling frequency? 

Charlie – we don’t know. I think we need to choose a park and sample every year, at least for nekton, 
since vegetation changes more slowly, except in restoration areas.

Bryan – we could do that at CACO, since you’re already doing it

Carrie – but we are still looking at a logistics challenge to be able to do it every year

MJ – there are advantages to sampling all sites in one year, every number of years, as opposed to 
alternating years.

Salt Marsh Vegetation Monitoring at CACO – Stephen Smith (Power Point Presentation)

Looking at the differences between hydrologically-impacted and non-impacted sites
(4) new sites sampled in 2003. In 2004 sampling planned for Hatches Harbor and East Harbor, plus supplemental collection at other marshes. Currently thinking of sampling every 5 years.
Sampling follows the written protocol. At some marshes there is no elevation gradient, in which case they determined transect and plot locations via Arc GIS software, orienting transects across longest axis, then identified the plot locations.  These were then uploaded into a GPS unit, and located by GPS in the field.   

Carrie – note that Steve is an experienced researcher, so the method as written may work well for experienced folks, but it may be different with a less experienced implementation team
MJ – It is also easier to determine transect and plot locations if you know how to use ArcView, but it can 
be done by hand.
Fine Tuning suggestions. Evan - To ensure exact quadrat placement and avoid using 2 markers per plot, drill holes horizontally through the stake, then slide a narrow rod through the holes to point to the location of the opposite corner of the quadrat.  Plot markers are also water wells at CACO.  These must be capped, with plot # on underside. Water level sampling is done at neap low tide.
Note that it is important to instruct everyone to avoid trampling the plot when sampling water.

In addition to the standard protocol, additional data was collected on depth to groundwater, Phragmites and Spartina, including shoot density, flowering, and tissue gas in Phrag, and tissue C, N for Spartina and macroalgae.  Also the presence/absence of fiddler crabs and burrows.

Additional CACO project goals

Get data on elevations and sediments 

Find and re-survey Herring R sites

Attempt to characterize CACO marshes in regional/global context

Surface Elevation Tables
Bryan – where are SETs located at CACO?

Carrie – Current SETs are located at Hatches, Herring R, and Nauset, and at this point the sites being 
considered for additional SETs are East Harbor, Pleasant Bay, and West End

John – ecologically, how would the SETs link to the veg and nekton?

Bryan – at FIIS and GATE, the SETs, veg, and nekton are co-located, to develop a larger picture.  SETs 
give a picture of the physical level.

Charlie – We have 3 at each site, at the same elevation. In the Network, they are all in S. alterniflora 
except at CACO, where they are in pools as well as on the surface, in order to assess accretion in 
pools vs. surface.  I would put the SETs in the dominant veg type at each marsh, in the same area 
as veg plots. We should also have SETs at ASIS and COLO.  Not sure about GEWA.

Bryan – the SETs are valuable also b/c the NCBN Geomorphology group has also selected marsh height 
as a Vital Sign.

XX – are we going to obligate funds for other parks for SETs?

Bryan – I was going to wait and see what happens with the proposal (for USGS climate change funding) – 
the Network would fund the reading and analyses.

John – is anyone looking at high marsh with SETs – as that could be important for us, since a lot of our 
restoration sites were probably originally high marsh?
Charlie – Don Cahoun is doing that.  
Charlie – the reading of SETs is also another sampling challenge.  The marsh ‘surface’ is subjective, so 
it’s important to have the same person do the readings, or to calibrate among multiple people. 

Carrie – and maintaining the sites in a standard way is important. 

Bryan – So, how are we going to get a protocol set up for SETs?
Carrie – Don Calhoun is producing a document that will provide a basis for this.  I’ll check w/ him

Water table depth
John – with the hypotheses about sea level rise drowning marshes, the data on depth to groundwater at 
low tide in current marshes is very important.

Charlie – Yes, but we did not establish this as part of Network protocols, because I didn’t think one 
sampling time was sufficient, but maybe collecting once at neap low is ok.
MJ – Ideally the same neap tide for every park, done by Park staff, seasonal or student.
Bryan – how hard is it to continuously sample the water level?

Charlie – there’s so much variability, I don’t think you could have 30 water level monitors.

John –Another complication is where do you screen these wells?  There is variability in how deep the 
wells are placed, and differences in substrate and thus hydraulic head.  Perhaps we could establish 
a few index wells, to establish a baseline in spring growing season?
Charlie – that’s what we’re doing at the USFWS Refuges. 

MJ – they don’t like collecting the data, b/c they have to do it every 10 -14 days.

John – why a 10-14 day interval?
Charlie – we wanted as many samples during the growing season, at neap low tide.  Another thing is you 
want to collect fish at low tide, so the same person could do both.
Other considerations

Stephen – I think you also need some indicator of productivity, b/c cover data does not necessarily 
correlate to productivity (as the Spartina height differences at CACO demonstrate)

John – How about some measure of sediment permeability or texture? 

Charlie – that may answer the question of why Spartina grows differently at different sites, but we’re 
looking at long term changes, and sediment is not likely to change much over time.

MJ – we’re also doing waterbird monitoring at Refuges, but I do not recommend that for NPS

Charlie – I think we should do pore water salinity at Network sites  
MJ – it got thrown out due to logistics. You could do it up to a few times a season

Charlie – it has to be done more than once a season since rainwater could throw it off
Marc – how is CACO dealing with the documentation of the supplemental protocols?
Carrie – Stephen is writing up the monitoring report, and we’ll incorporate everything into the appropriate 
formats as we move into the Protocol / SOP phase

Salt Marsh Nekton – Evan Gwilliam (Power Point Presentation)
Adapting the fixed site protocol for nekton sampling to changing marsh geography
Bryan – in the current protocol, do you have permanent sampling of the same pools?

Charlie – Yes, but there shouldn’t be any problem as long as there is re-randomization every time.  The 
question is whether the population is changing between sample years, and that shouldn’t rely on 
permanent plots. We did speak to lots of people, including Paul Geisler, and there’s a difference 
of opinions among statisticians, but we decided to write that in to make it easier to eliminate the 
need to re-randomize. But if it’s not going to work, then we’ll have to change it.
Evan - I’d recommend what we used at East Harbor - Using GIS to select random points and a GPS to 
locate each point, then navigating to the nearest pool.
Charlie – I agree with that, as long as both samples in a given year are of the same pools 

Bryan – why sampling twice per year?    Charlie – to deal with variability - the estimate is a combination 
of the two samples; they are not treated as replicates

Carrie – we should figure out if we’re going to go away from the fixed site method, and document those 
changes, and determine which way the Network is going to go.
Evan – I’m sure it will work for most sites, but in some cases it may not.

MJ – in many marshes you end up sampling all the pools in the marsh, so in reality you just need to do 
reconnaissance and identify the number of the pools.

Carrie – maybe we just need some contingency for CACO and other Parks for this situation. 

Bryan – I suppose all we would need to add is one SOP for this contingency.  The protocol developed 
would just be for the reference sites, not for the restoration sites. 
Sampling methods
Evan - East Harbor brings up other issues.  There is a large fresh water system, a large salt water area, 
then a marsh with creeks.  The ditch trap worked in parts of the system.  We tried seines, otter 
trawls, minnow traps and box traps.  The variability was tremendous with each method.  
Carrie – the objectives there were not necessarily to be year 1 of long term monitoring, but to just see 
what was there and where it was, and get ideas about how to monitor for changes.

Evan – you can’t combine the data, but you get a spp list

Charlie – a species list is good, and you should use a range of gear for that. But the method for the long 
term change detection is not meant to get the best species list.

Charlie – the throw trap was used successfully at Herring R, throwing from a canoe

Sampling Ruppia beds 
Charlie – I think throw traps have the potential to work well in Ruppia or eelgrass beds. 

Stephen – we would like to monitor the Ruppia growth, what would you recommend?

MJ – GPS the areas, maybe do density 

Charlie –remove a patch that fits a bucket of a given size.  It is difficult to separate the above from below 
ground material, however.

Randomization and Protocols / SOPs

Charlie –There are many ways to do good randomization, so I don’t know how we can write an SOP for 
this.  This underscores the need for good professionals doing the work.

Carrie – the key is to have an explicit goal, and then individuals could ensure the goal is met

MJ – I don’t think it matters what method is used to randomize

Bryan – but we run into the problem of having to track what method is used.  I think we do need to 
identify and describe a way to do the randomization, so we don’t run into a situation where 
someone who doesn’t have the skills to do it is faced with this.

Susan – as long as we have a decision tree that we can trust, we may not need to track the specific method 
of randomization used.

Carrie – the report is also going to capture how the work was done, including randomization
Bryan – There is a notes/comments field in the database that could include such information

Should the vegetation and nekton projects be in one protocol or two
MJ – separate, but note that the groundwater component should be grouped with veg.

Carrie - separate

