WBNERR Salt Marsh Mapping: Vegetation Assemblages

Emergent wetland vegetation is a critical component of estuarine ecosystems,
providing productivity, nutrient cycling, and important habitat for a range of species.
This habitat is affected by a variety of natura and human induced stressors, including
climate change, sea level rise, invasive species, and urbanization. Emergent wetland
vegetation makes up about 13 percent of the WQB NERR. In an effort to track estuarine
change over time, we are developing and testing methodol ogies for monitoring emergent
wetland habitat cover within the reserve boundary. The objectives of this study were to
create a“baseline” GIS database of the current spatial extent and distribution of emergent
marsh habitats within the Reserve's, and to establish a set of protocols for assessing
future change. To map existing conditions of emergent wetland habitat cover, aerial
digital imagery (true color and infrared), was collected in the fall of 2004 and used to
digitize polygons of dominant species assemblages within high marsh, low marsh, fresh
wetland and transition zones. Mapped units were verified in the field to determine the
limits of aerial imagery interpretation. Optimum mapping scale for distinction of most
dominant vegetation communities was determined to be at 1:1000 feet. This yielded
mapping products of existing distributions of dominant vegetation assemblages.
However, stands of the invasive Phragmites australis were often difficult to differentiate
from other peripheral high marsh vegetation in aerial photography, and thus were
delineated using GPS on the ground. These mapping products combined with the
developed protocols will enable comparisons with future monitoring events to detect
changes in habitat cover.

M ethodology:

Estuary field surveys were conducted from the fall of 2004, and through the summer of
2005. After severa preliminary field surveys, we determined that the infrared aeridl
imagery displayed habitat/vegetation changes more than the true color aeria imagery.
We began to find color associations with particular plant groupings, which aided in our
classification of the vegetation assemblages. It was then determined that the most
accurate mapping scale for us to physically draw out vegetation assemblages as polygons
in ArcGIS was at 1:1000 feet. At this scale, we were zoomed in enough on the aerid
photo that we could accurately discern vegetation changes and map these in an efficient
manner, thereby avoiding distortions due to pixilation at a smaller scale. Utilizing the
infrared aeria photos specific to each marsh area, initial field surveys determined overall
plant distributions, and whether these distributions matched our current imagery
assumptions. In certain marshes, there were enough distinctions that more in-depth field
checks were necessary to positively map vegetation assemblages as they appeared on
ArcGIS. For the most part, our class system was transferable throughout the Waquoit
reserve, with vegetation patterns characteristic to most New England salt marshes.
Pannes were also mapped as a part of the salt marsh mapping, as they are a strong
indicator for habitat and climate change in estuaries.



The vegetation assemblages characteristic to the Waquoit Bay reserve estuary

system:

\/ egetation Assemblage
(cover classification)

Indicator species
(for mapping)

Common Associates

Low marsh

Spartina alterniflora (long form)

none

High marsh low

Spartina alterniflora (short form)

none

High marsh high

Distichlis spicata

Spartina patens

Juncus gerardii Solidago sempervirens
Limonium nashii
Salicornia europaea
Salicornia virginica
Triglochin arudinacea
Marsh border Iva frutescens Baccharis halimifolia
Rosa rugosa Toxicodendron radicans
Myrica pensylvanica Panicum virgatum
Typha Typha latifolia Dryopteristhelypteris
Typha angustifolia Althaea officinalis
Scirpus cirpus americanus Juncus canadensis
Scirpus robustus Cladium mariscoides
Dryopteris thelypteris
Phragmites Phragmites australis
Shrub Scrub Myrica gale Toxicodendron radicans
Myrica pennsylvanica Clethra alnifolia
Salix spp.
Dune Ammophila breviligulata Toxicodendron radicans
Rosa rugosa Juniperus virginiana
Upland Forest Pinusrigida Acer rubrum

Quercusilicifolia

Panne




The vegetation patterns present in the Waguoit Bay marsh systems mimic the traditional
belting pattern as observed by Niering and Warren (1980) throughout New England
coastal salt marshes. Many of the Waguoit Bay estuaries are dominated by extensive
mosquito ditches/channels. These multiple channels tend to be lined with long form
saltwater cordgrass (Spartina alterniflora), and asmall leveeis often formed along the
sides of these channels. Salt hay grass (Spartina patens), and spike grass (Distichlis
spicata) tend to dominate these side channels, behind the long form saltwater cordgrass.
The formation of these ‘minilevees’ causes water to be trapped, creating favorable
conditions for short form saltwater cordgrass, and pannes within (Niering and Warren
1980). Small, shallow, unconnected areas of water were mapped as pannes. Pools,
defined as such by direct channel connections to the larger water bodies and greater
depth, were not mapped.

Short form saltwater cordgrass appears as a deep brown color in theinfrared aerial
photos, and was easily discernable as its own cover classification, high marsh low.
Although many species were present in monotypic stands, we were unable to accurately
discern every speciesin the aerial imagery. The cover classifications of high marsh high,
and marsh border most closely represented plant groupings as they were found in our
field surveys, similar to the plant zonations indicated by Tiner (1987). High marsh high
appeared as a band of light pinkish brown, with monotypic stands of spike grass
appearing as white areas in the infrared imagery. Where the spike grass and salt hay
grass were equally combined, it would be alight pink color. Marsh border was primarily
discernable by textural differences, and an overall red color, due to the dominance of
larger plants such as high tide bush (Iva frutescens) and rugosa rose (Rosa rugosa).
Certain brackish plant species were discernable as monotypic standsin the infrared aeria
imagery, such as broad and narrow-leaved cattail (Typha latifolia, T. angustifolia), and
several species of sedges and rushes, each present in varying shades of green. Common
reed (Phragmites australis) was difficult to differentiate from other peripheral high marsh
vegetation in aerial photographs. Due to the invasive nature of this species, it was
imperative that we clearly map stand size for future comparisons, thus common reed was
primarily mapped using a hand held Trimble GPS unit (1-3 meter accuracy). Initialy,
common reed stands were mapped with the GPS unit where individual common reed
stems were within 2 meters of each other. However, due to occasional poor satellite
coverage and GPS inaccuracies apparent once points were projected in ArcGIS, later
common reed mapping was drawn in by hand whilein the field.



Salt Vegetation Assemblage Map of the Sage L ot Pond area in Mashpeein back of
South Cape Beach.



