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Protocol for assessing the wildlife habitat value for New England salt mar shes.

The following protocol uses aerial photography digital land cover data to assess the
extent of the eight assessment components descnlied Framework (McKinney and
Wigand 2006). To arrive at the fraction of varidwsbitat and vegetation types required
in the protocol, first estimate their percent coirem aerial photos and field assessments
(e.g., 28 % low marsh, 62 % high marsh); then cdmercent cover to the fraction of
that habitat type or vegetation by dividing by 1€0y., 0.28 fraction low marsh, 0.62
fraction high marsh).
1) Size CLAss: measure the area of the marsh unit in hectares.
2) MORPHOLOGY. categorize the marsh morphology as a salt meaa@adow/fringe,
wide fringe, marine fringe, or narrow fringe matshcomparing aerial photography of
the marsh to Figure 2 in the Framework.
3)HABITAT TYPE: identify all habitat types present and estintagsr percent cover. For
the habitat types low marsh, trees overhangingmhigh marsh, wooded islands, and
phragmites, measure the area of the marsh surideectares. Divide the area of the
marsh surface by the area of the marsh unit teeaat the percent marsh surface.
Shallow Open Water: 1) delineate the area within the cove that isleWwaopen
water (< 60 cm) at mean low water; 2) divide thesanf shallow open water by
the area of the marsh unit to calculate the persiesitow open water in the marsh
unit.
Tidal flats: 1) delineate the area within the cove that ialtildt (exposed mud

flat at mean low water, or the area between thesimsurface and shallow open
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water at mean low water); 2) divide the area dltitht by the area of the marsh
unit to calculate the percent tidal flat in the sfaunit.

Low marsh: 1) estimate the fraction of the marsh surfaceithemergent
vegetation (fraction emergent vegetation; note liyadefinition the marsh surface
will consist of emergent vegetation, trees, shrabs, vines); 2) estimate the
fraction of emergent vegetation that is low ma@&hnultiply the fraction
emergent vegetation by the fraction emergent végatthat is low marsh to
calculate the fraction of low marsh; 4) multiplyethercent marsh surface by the
fraction of low marsh to calculate the percent lmarsh in the marsh unit.

Trees overhanging water: 1) estimate the fraction of the marsh surfacepresad
of trees (fraction trees); 2) estimate the fractibtrees that overhang water; 3)
multiply the fraction trees by the fraction of tsaat overhang water to calculate
the fraction trees overhanging water; 4) multiplg percent marsh surface by
fraction trees overhanging water to calculate tregnt trees overhanging water
in the marsh unit.

High marsh: 1) estimate the fraction emergent vegetationithiaigh marsh; 2)
multiply the fraction emergent vegetation by frantemergent vegetation that is
high marsh to calculate the fraction high marsimajtiply the percent marsh
surface by fraction high marsh to calculate the@et high marsh in the marsh
unit.

Wooded islands: 1) estimate the fraction trees that comprise wedadlands; 2)

multiply the fraction trees by fraction of treestltomprise wooded islands to



calculate the fraction wooded islands; 3) multighlg percent marsh surface by

fraction wooded islands to calculate the percerdded islands in the marsh unit.

Pools. 1) count the number of pools on the marsh surf2cdivide the number

of pools by the area of the marsh surface to caleuhe density of pools.

Pannes. 1) count the number of pannes on the marsh syrigdivide the

number of pannes by the area of the marsh surfeca¢ulate the density of

pannes.

Phragmites. 1) estimate the fraction emergent vegetationithphragmites; 2)

multiply the fraction emergent vegetation by fraotof emergent vegetation that

is phragmites to calculate the fraction phragmi8snultiply the percent marsh
surface by fraction phragmites to calculate the@etr phragmites in the marsh
unit.

Marsh-upland border: 1) measure the perimeter of the marsh unit in reter
Width: measure the average width of the upland borderaters.
Length 1) measure the length of the marsh perimeteraters that is
adjacent to upland (natural land, maintained oped,Iresidential land;
excluding open water and sandy or rocky areasafgasurrounded by
open water): this is the length of the marsh-uplaoidier; 2) divide the
length of the marsh-upland border by the perimeté¢ine marsh to
calculate the percent of the marsh-upland bordecadt to upland.
Composition 1) measure the length of the marsh-upland bdraris

composed of shrubs; 2) divide the length of thesmaupland border that
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is composed of shrubs by the length of the mardangiborder to
calculate marsh-upland border composition.
4) EXTENT OFANTHROPOGENICM ODIFICATION: using the base image, categorize the
degree of ditching and tidal restriction as litdeno, moderate, or severe by comparing
with Figures 3 and 4 in the Framework.
5) VEGETATION: identify vegetation species and measure theogme cover. As with
the marsh habitat types, measure the area of théhrearface in hectares, and divide the
area of the marsh surface by the area of the manisto arrive at the percent marsh
surface. Also, measure the area of estuarine wpégr in hectares, and divide the area
of estuarine open water by the area of the marghaiarrive at the percent estuarine
open water.
Aquatic plants: 1) estimate the fraction of estuarine open wiatesbited by
aquatic plants, 2) multiply the fraction of esta@iopen water inhabited by
aquatic plants by the percent estuarine open waigalculate the percent aquatic
plants in the marsh unit.
Emergent vegetation: estimate the percent of the marsh surface shatniergent
vegetation (note that this will be 100 times theneste of the fraction of the
marsh surface that is emergent vegetation usealt¢alate several of the habitat
types).
Shrubs: 1) estimate the fraction shrubs on the marsfasey 2) multiply the
fraction shrubs on the marsh surface by the peroansh surface to calculate the

percent shrubs in the marsh unit.
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Trees: 1) estimate the fraction trees on the marshaser{note that this will be
the same estimate used to calculate the percéhé dfees overhanging water and
wooded island habitat types), 2) multiply fractio@es on the marsh surface by
the percent marsh surface to calculate the petesss in the marsh unit.
Vines. 1) estimate the fraction vines on the marshasarf2) multiply the percent
vines on the marsh surface by the percent marsacguto calculate the percent
vines in the marsh unit.
6) VEGETATIVE HETEROGENEITY note the presence or absence of the five
vegetation/edge types in the marsh unit (see page the Framework) and classify the
degree of heterogeneity from Figure 5 in the Fraorkw The five vegetation/edge types
are:
1) emergents / shallow open water
2) emergents / tidal flats
3) emergents / shrubs
4) emergents / trees
5) shrubs / trees
7) SURROUNDING LAND COVER AND LAND USE measure the area of four land use
categories (open water, natural, maintained opeveldped land) in a 152 m buffer
around marsh unit and calculate the percent cdveaah category.
8) CONNECTIVITY AND ASSOCIATED HABITATS. delineate all occurrences of seven
associated habitats present within a 1 km buffeurad the marsh unit (see Framework
page 32).

Number count the number of associated habitat typesinvthe buffer.



Average size measure the average size (in hectares) of sticested habitats
within the buffer.

Percent of 1 km buffermeasure the percent of the 1 km buffer coveked b

associated habitats.
The seven associated habitat types are:
1) Sand or cobble beach
2) Coastal dunes or overwash
3) Other salt marsh wetland
4) Brackish wetland or pond
5) Freshwater wetland or pond
6) Upland meadow

7) Upland forest

Calculating numerical and relative ranking scores.
The following is an example of the calculationsuieed to arrive at numerical scores and
an overall relative ranking score for a hypothétidew England salt marsh using the
assessment protocol described in Appendix 1.
1) Size CLAss: the area of the marsh unit is 5.9 hectaresfitisishe Moderate/Low (5 —
25 ha) criteria under size class in Table 2, so dlme is assigned a value of 2. The
numerical score for this component is determinedbitiplying the value by the
weighting factor: 2 x 10 = 20.
2) MORPHOLOGY. the marsh morphology is meadow/fringe; valuer(fiTable 2) is 4

(High / Moderate); numerical score is 4 x 10 = 40.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=




3) HABITAT TYPE: [percent marsh surface = (1.0/5.9 ha) x 10®9%]
Shallow Open Water: 1) area of shallow open water is 1.7 ha; 2) A 'eduals
28.8 % shallow open water in the marsh unit; véftenm Table 2) is 5 (High);
numerical score is 5 x 7 = 35.
Tidal flats: 1) area of shallow open water is 2.4 ha; 2) 24duals 40.7 %
shallow open water in the marsh unit; value is B numerical score is5x 8 =
40.
Low marsh: 1) the fraction emergent vegetation on the mausface is 0.88; 2)
the fraction of emergent vegetation that is lowshas 0.48; 3) the fraction low
marsh is 0.88 x 0.48 = 0.42; 4) the percent lowsman the marsh unit is 16.9 %
x 0.42 = 7.2 %; value is 3 (Moderate); numericalreds 3 x 8 = 24.
Trees overhanging water: 1) the fraction trees on the marsh surface ig;®Pthe
fraction of trees that overhang water is 0.02/@)ftaction trees overhanging
water is 0.07 x 0.02 = 0.001; 4) the percent tmeshanging water in the marsh
unitis 16.9 % x 0.001 = 2.4 %; value is 1 (Lowyymerical score is 1 x 5 =5.
High marsh: 1) the fraction of emergent vegetation that ghhmarsh is 0.45; 2)
the fraction high marsh is 0.88 x 0.45 = 0.40;h®) percent high marsh in the
marsh unit is 16.9 % x 0.40 = 6.7 %; value is 3 di@te); numerical score is 3 x
8 =24.
Wooded islands: 1) the fraction of trees that comprise woodeandk is 0.05; 2)
the fraction wooded islands is 0.07 x 0.05 = 0.G®4he percent trees
overhanging water in the marsh unit is 16.9% x 8.8@.6 %; value is 1 (Low);

numerical scoreis 1 x 6 = 6.
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Pools. 1) there are 3 pools on the marsh surface; 2)¢hsity of poolsis 3/1.0
ha = 3.0; value is 3 (Moderate); numerical scoi@xs8 = 24.
Pannes. 1) there is 1 panne on the marsh surface; 2Jehsity of pannesis 1/
1.0 ha =1.0; value is 1 (Low); numerical scoré is5 = 5.
Phragmites. 1) the fraction of emergent vegetation that isaghmites is 0.07; 2)
the fraction phragmites is 0.88 x 0.07 = 0.06;h®) percent phragmites in the
marsh unit is 16.9 % x 0.06 = 1.0 %; value is 3 di@te); numerical score is 3 x
4=12.
Marsh-upland border: 1) the perimeter of the marsh unit is 1108 meters.
Width: the average width of the upland border is 1.%ense sub-value is
1 (Low).
Length 1) the length of the marsh perimeter is 913 nsef® the percent
of the marsh-upland border adjacent to uplandi8 (20108) x 100 =
82.4%; sub-value is 3 (High).
Composition 1) the length of the marsh-upland border thabimposed
of shrubs is 502 meters; 2) the marsh-upland baroleposition is 55.0
%; sub-value is 2 (Moderate).
Total value of marsh-upland border is 1 + 3 + 2 ¥&@ue is 3 (Moderate);
numerical score is 3 x 8 = 24.
4) EXTENT OFANTHROPOGENICMODIFICATION: the degree of ditching is little to no;
value is 5 (High); numerical score is 5 x 9 = 4%e degree of tidal restriction is little to

no; value is 1 (High); numerical score is 5 x 75 3ote that the criteria are reversed for
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this component to reflect the inverse relationdigfween the extent of this characteristic
and habitat quality.
5) VEGETATION: As calculated for the marsh habitat types, thie@nt marsh surface is
16.9 %. The area of estuarine open water is 4.¢hkgpercent estuarine open water is
4.9/5.9 ha=283.1%.
Aquatic plants: 1) the fraction of estuarine open water inhabiigédquatic plants
is 0.08; 2) the percent aquatic plants in the marshis 83.1 % x 0.08 = 6.6 %;
value is 3 (Moderate); numerical scoreis3x2 =6
Emergent vegetation: the percent of the marsh surface that is eméngsgetation
is 88.0 %; value is 3 (Moderate); numerical scerg@ x 3 = 9.
Shrubs. 1) the fraction shrubs on the marsh surfacedS;®) the percent shrubs
in the marsh unit is 16.9 % x 0.05 = 0.8 %; vakié (Low); numerical score is 1
x3=3.
Trees. 1) the fraction trees on the marsh surfaced3;®) the percent shrubs in
the marsh unit is 16.9 % x 0.07 = 1.2 %; value (kdw); numerical score is 1 x
4 =4,
Vines. 1) there are no vines on the marsh surfacealieuvs 0 (Absent);
numerical score is 0.
6) VEGETATIVE HETEROGENEITY 5 of the vegetation / edge types were presetitan
marsh unit; value is 5 (High); numerical score is®= 30.
7) SURROUNDING LAND COVER AND LAND USE 1) 23.8 % of the land cover in a 152 m
buffer around the marsh unit was open water; veue(Low); numerical scoreis 1 x 6 =

6; 2) 57.1 % of the land cover in a 152 m bufferusnd the marsh unit was natural land;
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value is 5 (High); numerical score is 5 x 9 = #ar the remaining two categories, the
criteria are reversed to reflect the inverse refethip between the extent of this
characteristic and habitat quality. 3) 13.3 % @f ldnd cover in a 152 m buffer around
the marsh unit was maintained open land; valug(M&lerate); numerical score is 3 x5
=15; 4) 5.7 % of the land cover in a 152 m bu#fieyund the marsh unit was developed
land; value is 3 (Moderate); numerical score isSB=x27.
8) CONNECTIVITY AND ASSOCIATED HABITATS!
Number there were 5 associated habitat types withirbtiféer; sub-value is 3
(High).
Average size the average size of associated habitats witterbtiffer was 5.5 ha;
sub-value is 2 (Moderate).

Percent of 1 km buffer40.0 % of the 1 km buffer was covered by assedia

habitats; sub-value is 2 (Moderate).
Total value of connectivity and associated habiga&+ 2 + 2 = 7; value is 5
(High); numerical score is 5 x 9 = 45.

The relative ranking score of this marsh, calculdtg adding the numerical scores for all

of the components and categories, is 529.

Field assessment protocols.
A site visit will be useful to ground-truth the iesates for habitat type, vegetative
structure, and vegetative heterogeneity in the manit. Any combination of accepted
field survey techniques can be used, ranging fraual estimates of the extent of habitat

or vegetation types to more rigorous quantitatasmsling techniques. Examples of
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guantitative or semi-quantitative methods are mtediby Bullock (1996) and include
total counts, frame quadrats, transects, and psinmhates. Below is a representative
protocol, consisting of a combination of visual graint estimates, that can be used to
ground-truth estimates for small to medium-sized 185 ha) marshes:
1) Low marsh, trees overhanging water, high marsh, wooded islands, and phragmites
a) For smaller marshes, visual estimates of thengxif habitat types are
preferred:
i) Obtain map of marsh surface.
i) Walk the perimeter of the marsh unit and ndte éxtent of the
following habitat types:
Low Marsh
Trees overhanging water
High Marsh
Wooded islands
Phragmites
iii) Estimate the percent cover for each of thewableabitat types.
b) Visual estimates may not be practical for langarshes, in which case point
estimates of the extent of habitat types may bd@&yeq:
i) Obtain map of marsh surface.
i) Using a GIS, generate 3 to 6 random pointshenrmarsh surface. The

number of points will vary according to marsh soefaize:
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Size of marsh surface Number of Survey Points
0 to 25 hectares 3
>25 to 75 hectares 4
> 75 to 125 hectares 5
> 125 hectares 6

i) The area of interest is a 100m circle plotard each survey point.
iv) At the survey point, extend a field tape 50noire direction. This will
be the radius of the 100m circle plot.
v) Survey the entire 100 m circle plot by walkithg perimeter and using
your binoculars to scan inside. Try to get a goegv of this circle plot
while minimizing the disturbance of the vegetation.
vi) Look in the 100 m circle plot for the followingabitat types:
Low Marsh
Trees overhanging water
High Marsh
Wooded islands
Phragmites
vii) Estimate the percent cover for each of thevabmommunities.
Average the percent cover values for the 3 — 6esupoints.
3) Vegetative structure
a) For smaller marshes, visual estimates of thenextf vegetation are preferred.

Vegetation extent can be estimated concurrentlly thétbitat type:

12



i) While walking the perimeter of the marsh unibt@the extent of the
following vegetation types:
Emergents
Shrubs
Trees
Vines
i) Estimate the percent cover for each of the abeegetation types.
b) Visual estimates may not be practical for langarshes, in which case point
estimates, using the 100 m circle plot around threey point generated to
estimate habitat types, may be used to estimatextent of vegetation:
i) Look in the 100 m circle plot for the followingegetation types:
Emergents
Shrubs
Trees
Vines
i) Estimate the cover for each of the four vegetatife forms listed
above. Average the percent cover values for thé& 3urvey points.
5) Vegetative heterogeneity
a) Using the data generated from visual or poitinedes, note the presence or
absence of the five vegetation/edge types in e@6mIcircle plot on the marsh
surface (see page 29 in the Framework).
b) Calculate the total number of the five vegetaidge types on the marsh

surface from their occurrence in the survey poifitst example, using point
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estimates, if survey point #1 has emergent/opereaitd emergent/tidal flat,
survey point #2 has only emergent/tidal flat, and/ey point #3 has
emergent/open water and emergent/shrub, the totaber of vegetation/edge

types on the marsh surface would be 3.
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