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ABSTRACT

The vegetation of a washover-dominated area on
Cedar Island, Virginia was sampled with meter square
quadrats placed along 24 cross—-island transects. ‘
Transacts were divided into three categories, Least,
Internediate, and Most Overwash Influence, based on values
for number of species, cover/mZ2, maximum dune elevation
and overwash/m2,

Dune,. grassland, slough, panne marsh and salt marsh
communities are described. Ammophila breviligulata,
Solidago sempervirens, Spartina patens, and Spartina
alterniilora play a dominate role in the vegetation.
Species diversity and cover was highest in the commu-
nities of the Least Overwash group. Only two of the
six communities, :the dune and salt marsh, were present
in the Most Overwash group. -

Spartina alterniflora marshes bordering the study
area were predominatly tall form with a standing crop
in early September of 1050 g/m2. :

viii
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THE EFFECTS OF OVERWASH ON THE VEGETATION OF A
NIRGINIA BARRIER ISLAND



INTRCDUCTION

Barrierlislands are a‘significant feature of the
North American.coastiine stretching from New England south
along the Atlantic coast to Florida and'contipuing around
the Gulf coast to the Mexican'border. These islands and
the salt marshes they protect represent one qf the most
dynamic.and‘productive ecosystems in the world. Because
of their position at the land-sea interface, the islands
are shaped and continually influenced by the>coastal
environment, F;om their incepfion to the présent, barrier
islands are shaped by a\rising sea.and the forces of ocean
currents, wind, and storms. The profound effects exerted
by these environmental procésses give the entire barrier
island chain a common geological and ecological character
(Godfrey 1976). .

Considering the continually shifting natufe of the
barrier islands and the powerful physical forces acting
upon then, the vegetation on theée islands might be
expected to play only a minor role in ‘the functioning
of the ecosystem. While the stresses placed on the.
~ vegetation by tha coastal environment cannot be denied,
resecarch has shown that the vegetdtion'plays an important
role in tempe;;ng and modifying the effects of environmental

) 2
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stress on the iéland (Onsting 1954; Wégner 1964; Godfrey
& Godfry 1973). |

Thé extensive literature on coastal strand vegetation
in the southeast has beennsummarized by Oonting (1954).
Higgins gi_gi (1971) includes a review of the literature
on coastal vegetation of the mid—Atlanfic states. Major
barrier island vegetation studies since these reports
include Au's (1969) study of Shackleford Banké, North
Carolina, Art's (1976) work in the Sunken Forest of Fire
Island, New York and two studies concerning the Georgia .
sea islands (Johnson et al.1974; Hillestad et al. 1975).

The coastni strand is chafacterized by vegetation
whose life form and community structure is adapted to
the rigors of the coastal environment. Because the
environmental ‘factors responsible.fof vegetation are
similar on all coasts, similar life form and zonation are
" shared by strand negetation all over the world (Oosting
1954)., Strand vegétation occurs in zones beginning at
the beach and changing with increasing distance from the
ocean. The generalized pattern is beach, dune, grassland,
thickét or.shrub zone, ﬁqodland and salf.marsh. The
entire sequence does not develop on all coasts but depends
in part upon the ,width of the island (Higgins 1971). The
ecotone netween zones may vary in width depending upon
the degree of'%opographic nhange'betweén the zones

(Martin, 1959).




Althoughvmany Tactors such as.sbil moisture, temp-
efa£ufe, sand'deposition and distance to water tabie
interact to influence vegetation, salf spray is the
dominate environmental factor controlling plant zonation
in coastal areas (Oosting & Billings 1942; Oosting 1945,
1954; Boyce'1954;'ﬁells 1938). Because of its influence
on the interception of salt spray and sand movement and
its ﬁodifying effect on all other limiting factors,
topography is also important in determining coastal plant
zonation (Martin 1959).

Végetation zonation on a barrier island does not
necessarily reflect a succqssioﬁal sequence . (Burk 1962).
The successional.stage reached in -each zone is a function
of the environmental factors operating'in that area and
may not progress past a given state regardless'of the
time factor. Changes in topography, however, can lead
4 to chaﬂges in suqcessional stage (Martin '1959).

Despite the attention given to coastal processes and
vegetation, it wasn't until 1970 that overwash was
-focused upon as an important cbastal process (Godfrey 1i970).
Overwash, occurs when a high energy surge generated by a
storm forées water and sand up the beach and back énto
the landward side of the island. The washover may pass
betwecn éxisting dunes or flatten dunes as it carries .
sediments and sdlt water back onto thé island. DBecause

of its apparent effects of dune erosion and vegetation

-
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buriél, ovérwash has beén viewed as béing detrimental to
the ecological health of a barrier island. Attempts at
stabilization of such dynamic overwashed areas on the:
Outer Banks of North Carolina have met with less than
successful resulis (Dolan, Godfrey & Odum 1973). The
work of Godfrey & Godfrey (1971, 1973, 1974) pointed out
the rolé of overwash as a natural geomorphic process
essentigl to the long term stability of the barrier island.
While éhronic overﬁésh could indeed be detrimental, over-
wash tempered by existing‘dunes and vegetation was.
actually fuﬁcti9ning as.a sand conserving process.

In studying overwash in relation to inlet dynémics
Godfrey and Godfrey (1974) found that sediments from
inlets and overﬁash deposits provided substrate for later
development of salt marshes. The standing crop of marshes
growing on this new substrate was more than twice that of
nearby non-overwashed sites. These new marsheé also
served tc widen the island and contributed to the landward
migration of the island.

With the recognition of the overwash process as an
integral part of the barfier island ecosystem, increased
attention has been focused on the responses and role of
vegetation in thé process. In his comprehensive studies

of the eifects of overwash on the vegetation of Core and

Shackleford Banks, North Caroliina, Hosier (1973) describes

-



community structure as well as ecological tolerances of
some plants to the effects of overwaca. He views the

primary vegetational effects of overwash as burial by sand

- .and salt water flooding.

Recent studies of the effects of overwash on coastal
vegetation have been carried out along the Massachusetts
coast at Cape Cod (Godfrey 1976; Godfrey et al. 1976). In
comparing the results of these’studies with the.data from
North Carolina, there appears to be a difference in the
role of overwash in the two areas. In the south, overwash
is a frequent process exerting a dominant effect on the
vegetation. In the north, where overwash 1s less frequent

most plants are killed by sand burial when overwash does

occur, Spartlna patens, a dominant plant in the southern

overwashed sites, occurs in the north only in the salt marsh
and is not a significant component of the dune and beach
- flora which receives the effects of overwash. Vegetation
recovery from an overwash event in the north involves the

sprouting of Ammophila breviligulata rhizome fragments

disrupted by overwaeh. Subsequently, dune building
occurs around these fragments. |

Based on his observations of the overwash process,
Godfrey (1976) considers the Delmarva Coast a transition
zone with ecologicnl conditions and vegetation intermediate
between that found to the north and south. A similar

concept of the vegetation of the Delmarva.coast is held by



Art (1976) whotviews the entire Atlantic coast barrier
islahd chain as a vegetational continuqm. Changes

in species composition are attributed to gradual changes

in edaphic and climatic factors along the chain. Along

this continuum, the Delmarva coast occurs near the mid-
point and serves as a meeting groﬁnd for northern and south;
ern species., Further evidehce'of Delmarva as a transition
zone for coastal plant speciés is provided by Higgins

et al. (1971) in their studies on Assateague Island.

When compared to the extensive studies along the
North Carolina coast, the Virginia coasf has received
surprisingly little attention. A checklist of species
and classification of communities of Cape Henry:was pre=—=
pared by Eglerr(1942). Brief visits by Harvill (1965,
1967) and Clovis (1968) to the barrier islands resulted
in short. papers delineating major communities and the

‘more conspicuous species on Parramore, Assateague, and
Smith Islands. A more detailed study of Assateague
Island was made by Higgins et al. (1971).

Two recent studies have focﬁsed on the vegetation of
the_Virginia coast. In a study for the Nature Conservancy,
McCaffrey (1975) surveyed 13 of the 16 Virginia barrier
islands and recorded major vegetational communities and
their species combosition. A study of Fishecrman's Islaﬁd
by Boulé (1976).corrclated gcomorphic fcatures with

vegetational succession and traced. the development of
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the island ffdﬁ a‘Sand bar in the 1800's-to its present
form. |

The primary objective of tﬁe present study was to
describe the vegetation of a Virginia barrier island in an
area that is heavily influenced by-pverwash. A secondary
objective was to measure the standing crop of Spartina

alterniflora marshes adjacent to the overwashed area. It

is hoped that both of these objectives will providé useful
baseline information. regarding overwash processes as they
funéfion'in reldtion to the vegetation of the Delmarva
transition_zone.

Usage of the terms "overwashdiand "washo&er" in this
paper will follow that of Hogier (1973)1 Overwash refers
to the process of water and sand movement across the island.
A washover is a specific site or event where the overwash

process has occurred.

4,




THE STUDY AREA: CEDAR ISLAND

Cedar Island is a 10.4 km long barrier island located
apprbximately'6.4 km from the Virginia mainland east of
Wachapreague.' Cedaf Island is separated from Metompkin
Island to the north by Metompkin Inlet. Wachapreague
Inlet to the south separatesfbedar‘from Parramore Island
(Figure 1). The island varies in width from 120 m near
1ts‘southern énd.opposite Burton's Bay to 765 m af its
northern end. Alcong the soufhern half of the islahé dunes
are low, from 1 to 2 m, and scattéfed. A continuous dune
line borders the beach along most of the. northern half of
the island. Dune ridges reaching a height of 6 m occur
on the northern end of the island.

From analysis of core samples and cl4 dating of peat,
Newman and Munsart-(1968) estimate the age of Cedar Island
at 5500 years before present. Since'its inception, the
shoreline of Cedar Island has changed repeatedly as a
result of fluctuations in sea lével and movement of the
earth's crust (Kemerer 197?). Shoreline changes within
the past 100 years have been analyzed and documented
(Kemerer 1972; Rice et al. 1975). Brief mention of fhese
changes will be m;de here only as they relate to the

current study. ? For a more thorough treatment of shoreline

~




FIGURE 1. MAP OF CEDAR. ISLAND
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',changeg énd hiéfbridal geomorpholog& of the island the
’readéf is referréd to the papers cited above.

Between 1852 and 1968, the seaward féce of the islaﬁd
retreated westward almost 612 m. Evidence of the island's
migration is visible in the surf zone approximately 3.2 km
north of Wachapreague Inlet. For a distance of about .8 km
. an impressive layer of marsh peat including rhizomes and
oyster and mussel shells lines the shore just below the
low water mark (Figures 2 & 3). Cl4 dating has placed
~the agv of this marsh at about 200 years (Newman & Munsart
11968). Thls indicates that at least 200 years ago at this
location, the body of the 1s1and was east of its present
p051t10n and the’ peat was part of a- salt marsh bordering the
western edge of the island. Even more recent migration is
evidenced by the remains of a series of telephone poles in
the surf zone near the peat layer. These poles were part
of a telebhone line which in the 1940's ran the length of
‘the island behind the primary dune (Richard D. White pers.
comn,) (Figure 3).

Cedar Island has been breached at least oncé 15
' recorded history. Sometime between 1955 and 1957 an
inlet was created about 3.2 km north of Wachapreagﬁe'Inlet.
opposite Burton's Bay (Figures 4 & 5), The inlet acted as
a sediment trap f&r sand being transported southward by
longshore current; The constant mévcmeﬁt of sand into the
inlet was responsible for its‘eventual closure in 1961

-

(Kemerer 1972).
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FIGURE 2. MARSH PEAT IN THE SURF ZONE ON CEDAR- ISLAND
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;FIGURE 3. REMAINS OF TELEPHONE LINE IN SURF ZONE
' - ON CEDAR ISLAND. } :
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AERIAL PHOTOGRAPH OF SOUTHERN CEDAR ISLAND
MAY, 1949 BEFORE THE OPENING OF THE INLET
t
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FIGURE 5.

AERIAL PHOTOGRAPH OF SOUTHERN CEDAR J.SLAND
NOVEMBER, 1957 - INLET OPEN
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“The most recent evenf to have a major effect on the
'geomorphoiogy and vegetation:of Cedar Island was the Ash
Wednesday storm of March, 1962.v Extremely high tides and
'.waves caused extcnsive overwash on the island.(Figure 6).
The inlet whiéh was,dﬁened in 1955 was reopened and
-extensive oveéwash sediments created a large fan on the
western side of the island (Newman & Munsart 1968). The
-effects of overwash were most severe on the,southerh half
‘of the island where the dunes were flattened and the vege-
- tation was coﬁpletely removed., A mbre substantial dune
‘system té the north acted as a buffer and leséened the

"f:orm.

effects of the s
Human influence on Cedar Island has not had significant

impact in comparison to the changes caused by the natural

environment. The island was first patented in 1681 to

William Burton (Whitelaw 1951). Early use of the island

included grazing b§ horses and cattle., 1In the late 1800's

Cedar Island, like many of the other Virginia barrier islands,

became a popular recreation spot. .A branch of the'Wach—

agreague Hotel was constructed on the south end of‘the

'iéland. Thé hotel and a qgarby Coast Guard statioﬁ were

both washed 5way in a severe storm in 1933. A Coast.

Guard station constructed after the 1933 storm on thé

north end of the island is still standing. In the 1950's

4

a large portion of the island was owned by Richard Hall of

WAccomnck,7Virginia-””Hegsubdiyidcdihisghgldingsgandgsold%gggggg44444*
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AERIAL PHOTOGRAPH OF SOUTHERN CEDAR ISLAND
MARCH, 1962 AFTER THE ASH WEDNESDAY STORM
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,parcels of iand with hopes of developing an area on Cedar
Island similar to Ocean City, Maryland.  Approximately
three hundred lots were sold but development was thwarted
when continual eiforts to have a causeway constructed to
the island failed. S | |

. | At present there are over-e dozen snmnef homes on the
island. Mdst houses have at least one passageway to the
,beach bhrough the dunes. These breaks in the dunes may
~function as washover channels durlng storms. The large
~-salt panne near the southern end of the 1s1and is laced

. with tire tracks and this same area has beén used as.an
airstrip for a small ‘plane. In the sprlng and early
summer Skimmers and Terns nest in colonies on the beaches
of Cedar Island. Oversand vehicles driven indiseriminantly
through these areas are disruptive to the bird's'breeding

efforts.

e
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THE STUDY SITES

. A 2 km section of Cedar Island beginning 3.2 km noxrth
- of Wachapreﬁgue Inlet and extending north was selected for
4ntensive study because of the presence of extensive wash-
overs. Evidence of overwash in this area is apparent in
f~~photos fronm 1949 to the present and was ﬁo doubt a pre-
dominate feature even earlier than that, as evidenced by
the rapid rate of retreat of the shoreline in the area
during-the past 100 years. The area stuﬁied included the
narrowest parts of the island. The dunes in this région

-arevlow and scattered with numeroué'washovers throughout.

The entire study area was subdivided into three study

sites, Great Gut, Burton's Bay, and Ephemeral Inlet. The : |
study area and each of the study sites is delineated in
|

Figure 7.

_ Great Gut Study Site
The Great Gut study site is located 5 km north of Wach-
| agreague Inlet. ?his site is.1 km iong and ranges in width
from 124 to 200 m, The dunes vary from iow and scattered
at the southérn end of the“area'to a continuous line
abproximately 2 m high in the north. The area is broken
by numerous washover channels of varying severity. in
two locations a large washover traverses the entire island.

. .
Salt marsh development is restricted to a narrow band

-

oo 19
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FIGURE 7. MAP OF THE STUDY AREA SHOWING THE
: THREE STUDY SITES AND LOCATION OF
STANDING CROP SAMPLES

20
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aiohgvthe weéfern edge 6f fhe islahd. The'width of the
~island and the height and.contihuity of the dunes increases
in the northern section of the study site. During the 1962
%stbrm, overwash was extensive in the Great Gut site

(Figure 6).

‘Burton's Bay Studv Site

The Burton's Bay study site is loéated 4.4 km north of
Wachapreague Inlet. The dﬁnes in this area are scattered
.rand avefage 1to2m iﬁ height. The area has four major
- 'washovers, and sand from recent washovers waé observéd-in
the salt marsh.borQering thé site. 'The pattern of the salt
marsh in this area suggests that it may have grown ﬁp on
.0ld overwash deposits; however, the marsh appears on
photos as early as 1949 and its exact age is uncertain.
Only the eastern edge of the marsh was buried by overwash

sediments durihg the 1962 storm.

ﬁphemeral Inlet Study Site

The Ephemeral Inlet site is located in the area where
.an inlet existed from 1957 to 1961 énd reopened during the
- 1962 storm. The site is appyoximately 3.2 km north df
Washapreague Inlet. Only one washover crosses the site.
Other than this, the dunes form a generally continuous-line
and range in height from 1 to 2 m. The beach is wide,
possessing a prodsunced berm; This area was significantly

altered by the 1962 storm. Duncs werc flattened and aluost

L

- “.‘9‘..’"'
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all vegetation waé either buried or undermined (Newman &

‘Munsart 1963). The reopening of the inlet allowed large

quantities of sediment to be deposited in the form of a

large washovef fan burying completely the salt marsh that

had grown on this section of the island. The sediments

deposited by the storm have subsequently been colonized on

-the western side by Spartina alterniflgrd. A large portion

of the washover deposit remains as an unvegetated salt
panne. Water from spring tides fills the panne periodically

and, as it evaporates, hypersaline conditions are created.

"This phenomenon, failure of the panne area to drain, has

been attributed to the presénce of an underlying peat layer
hindering percolation of water through the soil (Chabman
1960). The marsh buried by the overwash sediments is
probably creating the impermeable layer in'the study area.
Hosier (1973) reported a similar area created in_his~North"
Carolina study'area in 1962 which has remainéd gnvegetated

since.




METHODS

' Field Methods

The initial selection of the study area was made in
April, 1975. Visits were made to the island at least
~once a month from April through October,j1975._ Work in
May and June was devoted to a general reconnaisance of the
entire island as well és a more detailed survey of the
proposéd'study area. Notes on fopography, species con-
»positidn, and major veéetational patterhs were supplemented
with sketches and slideé-in an effort to develop a basic
familiarity with'the islandf‘ Intensive vegetaticnal
sampling was carried out in July at Great Gut ahd in
September at Ephemeral Inlet. Standing crop samples were
cqllected in.early September from Great Gut, Bufton's Bay
and Ephenieral Inlet. |

During 1976, visits were made to the island in April,
July and October. Notes and slides taken during these
visits were used to assess seasonal changes in Vegetation
, patterns and the effects of minor.storms-on the study area.

Voucher specimens were, collected periodically throughout
the study and are on file in the College of William & Mary
Herbarium. Nomenclature fcllows Radford et al. (1968)
except where noted.

Créss-island transects.were uséd'at Great Gut and
Ephemeral Inlct to_determinc hajor vegetational patterus

23 .
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and species composition ofAcommunities. ‘The transects
were spaced at 50 meter intervals ahd oriented along a
‘1ine perpendicular to the beach based on a reading from

" g hand held bearing compass

The Great Gut site was sampled 1n July, 1975 with 19
transects running from the top of the berm to the bay, or,
in the case of the northernmost transects, to the edge of
Great Gut. Transects were numbered consecutively beginning
with #1 at the south end and ending with #18 in the north.
Transect 19 was later added between transects 11 and 12
in order to sample directly 2a major washover.

In September, 1975 five transects, numbers 20 - 24,
-were run in the Ephemeral Inlet site. Transect 20 was
located near the northern border ‘of the only washover in
this area. Transects 21 and 22 were located So_énd 100
meters, respectively, north of 20. Transeets 23 and 24
~ were located 50 and 100 meters to the south of transect 20.
Transects began at the berm but because of time limitations
were extended only as far as the eastern edge of the salt
‘marsh. Despite the exclusion of the salt marsh from these
tranSects, they were still.twice as long as transects in
the Great Gut area. .

A series of sample points were taken along each transect.
In the Great Gut site, sampling points were taken at S |
@eter'intervals along the transects, resulting in 670

plots for the area. For the five Ephemeral Inlet transects
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340asémpling points.were taken. Intervals between
sampling points at Ephemeral'lnlet were 5 or 10 meters
Vdependiné upon the degree of topographic relief. For
e#ampie, when crossing the salt panne, sampling points
were éxpanded to 10 meter intervals.

‘-At each sampling point'a.square meter'plot was
placed along the transect with its lower right corner at
a sémple ﬁoint. At each plot the following parémeters
were measured: | |

o General community type

Elevation reiative to the berm
Evidence of recent overwasb

. Species present

o o W e

Percent cover of species present

General Community Type

This classification was possible because of the
distinct life form and topography on é barrier island.
Initially the plots were classified according tp the
cémmunity types described by Hoéier (1973) in his class-
ification of washover vegetation in Norfh Carolina, This
was later modified to alld@ for differences in the
vegetation of Cedar Island. The order of communities

: ‘

that follow reflects the sequence in which they

would bhe encountered moving landward from the ocean,

N
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Hosier (1973) | This Study

l. Active Beach l. Beach
*+°2., Dunes 2. Dunes
3. Grassland 3. Grassland
4, Tidal Marsh B | 4;._Slough
a. high marsh 5; Panne'Marsh
b. salt flat 6. Salt Maréh

c. Ssalt marsh

Elevation Relative to the Bern

A modified Emery Method (1961) was used to measure
changes in elevaﬁion along the trahsect.' An explanation

of this method apﬁears in Appendix I.

Evidence of Recent OverWash

A plot was counted as having evidence of recent over-
wash if it was located in, or édjacent to, the throat
or fan of a washover that had received sediment within

' the past year (Figure 8).

Species Present and Percent Cover

Any plant rooted inside the quadrat was counted. Per-
. cent cover for each specieé was estimated based on

a six cover class method descfibed in Daubenmire (1959).

t




v
v
o GRASS LAND
) 4
S 2 4 v
(o )
( DUNE THROAT NE )
\ OR . \_ —/ }
i CHANNEL ——
- BEACH f
S
. FIGURE 8. DIAGRAM OF THE ANATOMY N
OF A WASHOVER




The classes used are listed below. The midpoint is

r

recorded as the percent-cover for that species at that

point.‘
midpoint
no vegetation' - 0
less than 5% 1 2.5
5 - 25% T2 15.0°
26 - 50% 3 37.5
51 - 75% 4 62.5
76 - 95% 5 85.0
greatgr than 95% 6 ° 97.5
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Transect Analysis

Based on the data collected in each plot, the transects

* were characterized by four parameters,

1. overwash/m2
2. méximum elevation of dunes
3. cover/m2

4, number of species

Parameters 1 and 2 reflect variations in the environment

and topography of the transect. The other parameters are

indicative of variation in the vegetation.

1.

Overwash/mz

-

This value represents the percehtage of total

plots along a transect with evidence of recent

overwash.

overwash/m2 = 100 x # plots with recent overwash
total number of plots

Maximum elevation of dunes

Because of the role of dunes in moderating the

effects of salt spray and overwash, the height of

the dunes was selected as an important aspect of the

topography along the transect. ;

» AN

Cover/n2 . o -

Percent cover for each species in a plot was taken

» L3 ‘ ) - -
as the midpoint ot the cover class into which the

plant had bgen placed. Total cover was determined

for each transect by summing the values for cover

-
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.for all species in the transect. Cover/m2 could then
be determined using the following equation,

. cover/m2 = total cover
) total number of plots

In the Ephemeral Inlet study site as many as one
third of: the plofs were located in the unvegetated
salt panne. In order to make the cover/m2 of the
-vegetated portions of these transects compafable to

those in the Great Gut site, the plots in the salt

panne were excluded from the calculations of cover/me.

For transects 20 - 24:

cover/m2 = total cover :
t total plots - plots in salt panne

4. Number of Species

This parameter is a reflection of the species
diversity of the section of the island crossed by
the transect. All speciles encountered in plots were

counted regardiess of frequency or cover.

Vegetational Analysis

Along any transect or grbué of transects, and for
each community type, relative cover and relative frequency
were determined by combining all plots of the transect(s)

or community type and applying the following formulae:

)

'Relative cover for species x =

total cover for species x in
100 x the transcet(s) or cemmunity
total cover for all spzceies
in the transect(s) or community

<y

Vo




Relative frequency for species x =

frequency oi species x in the
7100 x transects cr community
" frequency of all speccies in
the transect(s) or community

Standing Crop Methods

Standing crop samples were taken from the Spartina

alterniflora marsh'bordering the Ephémeral Inlet,

Burton's Bay and Great Gut study sites on September 3,
4 and S, 1975 respectively. These dates were chosen

based on Keefe and Boynton's (1973) estimation of pegk

standing crop for the Chinéoteague‘Bay marshes 50
kilometers to the north.
A total of 40, 0.25m2 samples were taﬁen. Of these, » |
16 were from Ephemeral Inlet, 10 from Burton's Bay and 14
from Great Gﬁt. At 50 m intervals a 50cm x 50cm quadrat
was tossed into the marsh on alternating sides of a
transect through the maxsh. The approkimate location and
orientation of these transects is shown in Figure 7.
The average height of grass in each quadrat was
measured and the vegetation was clipped to. the level of
the marsh surface. The cliﬁped sample was separated intc
living and dead components and placed in plaétic bags .in
the field. Upon return to the lab, samples were refrigerated

until they could, be dried., Samplcs were dricd to constant
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weight in a 38°C oven and weighed on a'SArtorius pan
balance.

| ‘Mean height and mean standing crop of living and
dead material was computed for each site and for the
samﬁle as a whdle. "The ratio of living to dead standing

crop was calculated.
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Lo 3  RESULTS

Floristics

‘A total of B4 species representing 21 families were
encountered in the study area. Species of the family
Poaceae were dominant both floristicélly and'vegetationally.
Other important families f 1orist1cally were Cyperaceae,
AChenopodiaceao and Asteraceae. ’Spe01es from these families
comprised 69% of the total flora. - A complete list of
species found in the overwash study area appears in
.Appendix ii. . .- : : “

Table I is a co@parison of the flora of overwashed
areas on Cedar Island with the flors of neighboriné
- "islands studied by other researchers. Since the flora
from overwashed areas represents only a portion of ‘the
total island flora it is depaupcrate in comparison to
the flora of entire islands. .

Of the 79 species listed by McCaffrey (1975) for
Cedar Island 40 were found in the study area. TFifteen
additional species were found in tﬁe study area that do
not appear on the list. AEight of these are listed for .
6ther barrier islands, but se%en species are new to the
list for the Virglnia barrier islands included in

McCaffrey's (1975) study.

The comparison of dominant families in Table II

33
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‘ demoﬁstrétes the floristic dominance of Poaceae and
..Asteraceaé in each area. Of the areas listed, the
overwashed area has the smallest number of families
contributing the highest percentage of the total flora.

A list of all species=encountéred in the study area
and their frequency appears in Table IiI. Dominant

-

- species include Spartina patens, Spartina alterniflora,

Solidago sempervirens and Ammophila breviligulata. These

are the.only species occurring in more than 20% of the

vegetated quadrats. Only one annual, Strophostyles

helvola, apbnarszin the group of species occurring in

more than 10% of the vegetated quadrats.
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+* fPable I. Comparison of overwash flora of Cedar Island
with flora of other Virginia barrier islands

Location

*.  Families Species
Assateague Island 88 441
" (Higgins et al. 1971) :
“Fisherman's Island 47 139
(Boule 1976) '
Virginia Barrier Islands 62 211
(McCaffrey 1975)
Cedar Island 34 79
(McCaffery 1975)
Cedar Island Overwash 21 54

(This study 1978)
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Tablé'III. Frequency of speéies encountercd in 682

vegetated quadrats in the study area

Species Frequency
Spartinavpatens' 265
‘Spartina alterniflora 259

Solidago sempervirens . 220
-Ammophila breviligulata “201
et 20%_ _
Panicum amirum - 86
Strophostyles helvola -85

Scirpus americanus 73 :
Fimbrystylis spadicea 69

e — —— P L/ B
Salicornia europaea 66
Distichlis.spicata 53

Cakile edentula 47
Euphorbia pol&gonifolia 44

Erigeron canadensis 42 .
Salicornia bigelovii 40

Iva frutescens 39 L
Pluchea purpurascens’ 39 ;
Suacda linearis 37 ﬁ
Cypefus esculentus - 36 :
_____________________ 5% _
‘Limonium nashii - 25

Cyperus filicinus 22
Gnaphalium dbtusifolium ‘

xEa o caanETD
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—,Tablé iII. continued

(g

Species

Frequency

39

Triplasis purpurea

- Salsola kali :

Cenchrus tribﬁloides

Salicornia virginica

Bassia hirsuta

Sabatia stellaris

‘Borrichia frutescens

Euphorbia supina
3

‘Eragrostis.spectabilis

Andropogon virginicus

Atriplex patula

Calystegia sepium

Oenothera humifusa

Baccharis halimifolia

Linum virginianum

Myrica cerifera

Cyperus retrorsus

Teucrium canadense’

Phraemites australis

Aster subulatus

Cynodon ddctylon

Supatorium capillifolium

Kostcloetskya virginicen

17
16
15

A_————-——.——.—-——-———-——————-—_—




Table III. continued

. ifue
idw

- Species

vFrequency

Parthenocissus  quinquefolia 1
Rhus radicans 1
‘_Samolus parviflorus 1l

———--——_————-—-——_—

_Atriplex arenaria

Cyperus odoratus

Eleocharis Sp. ="

- Hypericum gentianoides
t

Juniperus virginiana

.+ Lythrum lineare

Panicum capillare

— o G Gt W e e o e

_Species found
"in study area.
not included” '
in quadrats

- 40
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v

. Analysis of Vegefation.of Transects

-Observations made in the'field suggested a rela-
*tionship befween overwash/m2 and each of the other three
vaariables. This relationshib is represented graphically

in Figurés 9, 10 hnd 11. Based on their posifion on the

' _graphs, the transects were piaced into one of three groups.
Transec;cs 1, 2, 3, 11, 12, 14 and 19 fall consistently
‘in the lower right sectién of the graphs. Transects 17,
18, 21, 22, 23 and 24 are grouped‘consistently in the
upper left of the graphs; The remaining transects lie in
the center with the exception of 4, 9, 20, and 10 which
each.occurvohce in'the upper area. Bgsed upon the graphs
land observations in fhe field; the transects were grouped
as above into.three categories: Most Overwash Influence,
Least Overwash Influence, and Intermediate Overwash
Influence. - )

Titling the'groupﬁ in relation to overwash is
not meant to suggest that overwash is the sole determi-
nant of the other factors. Overwash, along with cover,
number of species, and dune height, are all a part of the
island profile at a given 1opation. The primary function
of the categories is a means of dombining similar sections
of the island for analysis. Furfher, the terms least,.

intermediate and most are relative ones used to compare
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RELATIONSHIP QF MAXIMUM DUNE ELEVATION
TO OVERWASH/M ~
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the transects to each other, and although transect 18 is
in the Least GOverwash Influence ‘category, it shows more
overwash influence than other sections of the island not
'1nc1uded in the study.

" The values for cover, number -of species, eleva-
tion, overwash/m2 and length for the 24 transects are
‘shown in Table IV. The three overwash categor.ies' with

mean values for each of the parameters appear jn Table V.

Least Overwash Influence

The tWO transects in this category Irom the Great
Gut study site are located at its northern end. These
transects are the. furthest removed from the major zone
_of washovers, and they cross the widest portion of the
Great Gut site. The continuous dune 1line which borders
the northern half of the islandlbegins in the area covered
by these fwo transectg and extends approximately 4km north.
Tﬁe remainder of this category is composed of transects
.21, 22, 23 and 24 at the Ephemeral Inlet site. As with
transects 17 and 18, thesec transects cross an area with
a continuous dune line. The island, at thié point, is 3500
wide,.excluding salt marsh, .and all transects are at least

50 meters from the only washover in the area.

[
Most Overwash Influence

‘Transects in this category go dircctly through a

-~
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major washover or lie immediately adjacent to one. Dunes
are low and scattered, and in some transects, dunes are

".

absent. The narrowest portion of the island, approximately

-

120 m, is included in these transects.

Intermediate Overwash Influence

The 10 transects in this category have varying values
for ovérwash/m2 including somé tranéects with O bverwash/mz.
Although they may not be located immediately adjacent to
‘a washover, all of these transects, except 20 are in the
Great Gut site where the frequency -of overwash is hlgh.
Most of the transects are less than 30 m from a waéhover.

Although some of the dunes in this group reacﬁ
heights over 1 m, the dune line consists of isolated
dunes with frequent breaks caused by overwash. The
narrowness of the island in this area acts as another
1imiting facfor to the vegetation,

Even though transect 20 is located on a wide portion
of the 1sland its position near the only washover'at
the Ephemeral Inlet site nakes it more sulted to this
category. ,

Values for relative fréquency and relative covéf of
species in the three overwash categories are listed in

[}

Table VI.
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Table VI. Relative fregquency and relative cover for species
in each of the ovexwash categories

SPECIES RELATIVE RELATIVE

o O N ®

COVER FREQUENCY
Lk I M L I M
‘Spartina patens ~ 31 19 12 13 14 15
Spartina alterniflora 13 50 57 6 17 19
~Strophostyles helvola 11 1 1l 7 3 2
Fimbrystylis spadicea | 7 O#? -0 | 5 3 0
'Salicorﬁia europaea 7 1 | 0 5 3 1
:Sdiidago semﬁervi?ens 6 4 5 ”12 ' 11 10
Ammophila breviligulata 5 11 .15 3 12 19
Distichlis spicata 5 4 0 3 4
Pluchea purpurascens 3 "0 - 5 0 -
Iva frutescens 2 '1. 0 2 2 0
Erigeron canadensis 1 0 - 4 1l -
 Scirpus americanus 1 2 - 3 3 5 3
Borrichia frutescens 1 gt - 1l 1 -
Eracrostis srectabilis 1 - - 1l - -
Panicum amarum 0 1l  4 1 6
Salsola kali “ 0 1 - 6 1 1
Limonium nashii 0 1 0 1 .2
Cyperus filicinus' - 0 b | - 2
* I = Least Overwash Influcncce; I = Intermecdiate Ovérwash
= o _-Influcnco; M = Most Overwash Influence

= gpecies less than 1% cover; - = specices absent
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Table VI, continued
~ SPECIES " RELATIVE RELATIVE
N COVER FREQUENCY

- : L S M L 1 .M
Euphorbia polygonifolia 0 0 1l 2 2 3
‘Cakile edentula 0’ 0 1 1 ‘2 7
Salicornia bigelovii 0 0 - 3 2 -
‘Suaeda linearis 0 0" .0 3 1 1
‘Cyperus esculentus 0 0 0 -3 1'1 0
‘Gnaphalium obtusifolium 0 -6 - 2 0 -
Triplasis purpurea -0 0 0 1l 1l 1l
Bassia hirsuta. 0 0 - 1 1 -
Cenchrus tribuloides Ob 0. 0 1 1 0
Salicornia virginica 0 0 o 1. i 0
Atriplex patula 0 0 - 1. .jO -
" Sabatia stellaris 0 0 - 1 0 -
Andropogon virginicus - 0 0 - ‘ i. 1}0 -
Oenothera humifusa 0 - - 1 _i_ -
Euphorbia supina 0 - - 1 éi— -
Total number species x32 30 21 32 %30 21

Total structurally :{A
significant species 14 13 10 32 . 25 14
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Analysis of Community Types
.Six major vegetation'communities were foﬁnd in the

three overwash study sites. "Three of these communities,

“the beach; dune and salt marsh occurred in each of the

~overwash categories. The grassland and panne marsh were

- found only in.the intermediate and least overwash category.

The contribution of each of these communities to the total
vegetation cover inAeach catggory is presenfed_graphically
in Figure 12,

Numerical results of the community analysis appear in
Tables VII—XII.- Relative frequencyland felative cover for.
species in each overwash category;are grouped by community.
The species contfibuting greater than 5% relative cover
in each community are listed in Table XIII.

. The cover/m2 of each community.in the threse overwash
categories ié compared in Figure 13. A summary'of.values
for number of species, cover/mz, percentage of total cover
and percentage of duadrats vegetated.for each community
appears in Table XIV, |

The number of ruderal species ﬁresent in the dﬁne and
grassiand communities varied in the three overwash
categories; Species occugring in a variety of habitats,

for example, roadsides, old fields and disturbed areas,

as well as in coastal environmcunts, are considered ruderal.’

Dune and marsh species are those plants whose growth is
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restricted to these maritime habitats, The pércentage of

ruderal species is compared fo the percentage of maritime.

Py

.* " species in the dunes and grassland in Table XV.



2,

FIGURE 12, : CONTRIBUTION OF EACH COMMUNITY TYPE
TO THE TOTAL COVER IN AN OVERWASH
CATEGORY '
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FIGURE 13. COMPARISON OF COVER/MZ OF EACH COMMUNITY IN
THE THREE OVERWASH CATEGORIES
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The Beach -~

The beach is more a physiographic zone -of the island
thdn'a particular plant community.‘ Spécies aéapted to
extremes of salt spray'and sand movement are able to survive
in this zone. A total of 161 plots were located on the
beach. Only 19 of these contained vegetation. Of the
vegetated plots, 17 were on transects grouped in the least:
overwash category. The average cover/m2 in this category
was .3. The remaining 2 plots were in the infermediate
overwash category with an average cover/m2 of. .2. Cakile
edentuia'was the moét frequently occurring species on the

beach with minor contributions by Salsola kali and

Ammophila breviligulata.

The Dune Community

The extent and type of dunes varied throughout the
study areas.as did the dune vegetation. 1In the most over-
wash categopy there were transects which traversed areas
on the island where dunes were small and widely separated
by washover channels. This zone of scattered low dunes
extended over an average oﬁ 50% of the transect distance.
Mean elevation of‘these-dunes was».l meter.

Dunes in the interme@iate overwash category ranged
from .2 m to 1.3 m in height with a mean elevation of .6
meters. These dunes formed more of a continuous liﬂe than
those in the most overwash category but were still brokcn

in numecrous places by washover channels.
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In the least overwash category the dunes had a
mean'elevation of 1.2 m and formed a continuous line bctween
the beach and grassland.,

Vegetation cover in the dunes varied among the three
categories réaching its highest mean value of 38% in the
least overwash category. Cover in the intermediate ovér-
wash category aver#ged 31% fol;owed by 19% cover in the
areas with the most overwash. “

- Ammophila breviligulata was the dominate species in

the dunes of all three categories. Spartina patens was

a codominant in all categories but contributed proport-
ionately moreﬂto cover in the most overwash cgtegory;

Solidago sempervirens, Panicum amarum and Euphorbia

polygonifolia were also important in all three categories.

In the least overwash influenced areas, two annuals achieved

dominance in frequency and cover. ZErigeron canadensis was

the third most frequently occurring species on the dunes,

and Strophostyles helvola was the second species in order

of area covered. This plant contributed almost as nuch as

Ammophila breviligulata to cover in the dunes of the least

overwash category.

The Grassland S

Grassland vegetation was found in the areas with:
intermedinte and least overwash influence, The absence of

grassland development in the most overwashed zonc may
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have bheen a result of the width of the 1sland in these
areas as we11 as the disturbed overwash env1ronment The
Pgrrowest transects fall in this category with a mean
length of 15Im as compared to 195m in intermediate and
.401m in the least overwashed areas. -The development of

grassland vegetation is also influenced by the dunes pre-
‘'sent in- front of it. Differences in dunes and dune vege-
tation between the intermediaté and least overwashed areas
was mentloned in the prev1ous section.

- Cover/m2 was again highest in the least over-—

washed category, 80% as compared to 63% in the intermediate

_category. Spafting ﬁétens'was_the dominant species in both

categories. Species of secondary importance were Stropho-

"styles helvola, Solidago Semperviréﬁs and Distichlis

spicata. Fimbrystylis spadicea contributed a significant

amoﬁnt of qover in the least overwash category but was
of minor importance in the intermediate category.

The greatest species diversity of all communities
occurred in the grassland community. There were 40 and
32 species respectively in the leést and intermediate
grassland. Less than half of these species having made

‘a significant structural contribution to the total vegetation.

The Slough

t
‘This community was sampled by only one

transect yet was a conspicuous feature of the vegetation




17

'l

in areas ‘where dune protectlon was adequate and the island
was over 180m wide. Characteristically, the sloughs are
jow areas flanked on either side by grassland vegetation
or shrubs. The ground on either side of the slough is
noticably higher in elevation. Cover in the area sampled
was over 100%. ‘A similar degree of cover was observed in
other slough areas. | '

Sallcornla europaea and Pluchea purpurascens

were dominant. Other frequently occurring species were

Scirpus americanus, Bassia hirsuta, Solidago sempsrvirens,

Distichlis spicata and Cyperus filicinus.

While theAauthor was familiar with the major'

environmental factors affecting the vegetatiocn in the other

'communities,\the'factors that created and maintained the

distinctive vegetation of the slough were at first unclear.
Sketches oi the location and shape of sloughs with respect

to surrounding topography were eompared to aerial photos

‘of the island. The pattern of a series of adjacent overwash

fans was 51m11ar to the pattern of sloughs and high areas.

The high areas flanking the sloudhs seemed to represent

old overwash terraces. The slough vegetation was confined

to low areas between the terraces. Since the terraces were
fairly well vegetated with grassland vegetation (106%

Spartina patens in many areas) or shrubs, they may have

been the cxtensive overwash deposits from the 1962 storm.
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Species composition of the slough suggests that
the area is moister énd perhaps more saline than the sur-
rounding higher ground. The slough is open on the side
"lfacing thé salt marsh and may receive water during storms
and extreme high tides. Hosier (1973) correlated the
numbef of seedlings and annuals present in grassland
vegetation to the water‘coﬁtent of the séil. The density
of vegetation and large number of annuals in the slough
may be related to moisture or distance to water table.
When the slough areas were examined in April they  were

devoid of vegetation. In May, dense Salicornia sp.

seedlings were observed through the area. By the time
1 : ’ '
of sampling in August the vegetation described above had

developed.

The Panne Marsh

The panne marsh of this study is similar to the

tidal flats described by Hosier (1973). The panne marsh

occurred only at the Ephemeral Inlet site bordering the

large salt panne. As mentioned earlier, spring.tides

deposit salt water in the panne ﬁeriodically. The standing
- water remains in the panne until it evaporates causing high

salinity conditions. The éentral portion of the sélf panne

is devoid of vegetation. The edges of the panne are being

1

colonized by halopytic species such as Salicornia bigelovii,

Spartina alterniflora, Suaeda lincaris, Salicornia ecuropaea,

and Bassia hirsuta. These are the dominatce speciecs in

the pannc marsh community.
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Eleven plots from transeéts of the intermediate
overwash group and 36 plots in the least overwash group

were located in the vegetatedipanne marsh. Average cover

~was 19% in the intermediate group and 43% in the least

overwash category. The five species mentioned above were
the only ones to occur in the intermediate overwash samples.
These five and nine other species of minor importance

were found in the least overwashed panne marsh,

The Salt Marsh

Salt marsh vegetation occurred in a band fringipg
the Great Gut.site and was sampled_with 187 plots. Salt
marsh vegetation comprised 57% of fhe total vegetated area
in the most overwaéh category and 63% of the total vege-
tated area in the intermediate overwash category. Only 11%
of the total vegetated area of the least overwash category
consisted of séit marsh. This. lower numbef is not a

reflectién of a lack of salt marsh development in these

- areas but results from the fact that four of the six

transects in this category were not carried into the salt

marsh, If the transects in the Ephemeral Inlet site had

. been extended through the salt marsh, roughly 50 - 75% of

the transect distance would have been salt marsh vegetation,

Spartina alterniflora dominated the salt marsh ih

all three categories. Cover/m2 was ,78% in both intermediate
. i)
and least overwash categories. Cover was 65% in the most

overwash category. N
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Results of Standing Crop Determinetion
The results‘of the standing crop determination at
Great Guf, Burtoh's Bay and Ephemeral Inlet are shown
,An Table XVI. The mean height of the grass in each area
.. as well as iﬁ the sample as a whole falls in the range
classified as tall form by Squiers and Good (1974). The
ratio of living to dead standing erop is presented in the
table. This ratio is an indication of how fegglarly a
salt marsh is flooded. A regdlarly flooded Spartina

alterniflora marsh at the peak of the growing season would

be expeeted to have a high ratio of living to dead materiala
Comparison of data obtained from this study from marshes
bordering an overwash dominated area are compared to results

obtained from other mid-Atlantic areas in Table XVII.
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DISCUSSION AND CONCLUSIONS

+ ) The vegetation of cverwashed areas on Cedar
Island, dominated by psrennidl herbs, is similar to that
found by Hosier (1973) for overwashed areas on the Outer

Banks of North Carolina. The prominent role played by

Spartina pdtegg and Solidago semperﬁirens in overwash
influenced areas both on Cedarbisland and the Outer Banks
is a reflection of their tolerancé to flooding and sand
burial. This tolerance was demonstrated by Hosier (1973).
Despite the general similarity, a notable differ-

ence between the végetation in this study and Hosier's is

the presence on Cedar Island of Ammophila breviliéulata

as a dominant species in the dune community. Though not
present in Norfh Carolina, émmoghila has been reported
further north in overwash influeﬁced areas on Cape Cod
(Godfrey 1976). Godfrey (1976) found that the reaction
" of Ammophila to overwash involved the sprouting and sub-
sequent vegetative spreading of Ammophila rhizome fragments
disrupted<and distributed by the washover. -In the Cape

Cod area, Spartina patens is restricted primarily te the

,

high marsh, occurs rarely on dunes, and is decstroyed by
overwash. This Spartina is different from the southern
form of the spccics, which Godfrey (1976) refers to as
var. monogyna, a tall upright form &hiCh éccurs as a con-

ponent of dunc and grassland flora béginning on the Delimarva
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peninsula and éxténding south., The Spartina ‘patens of the

dunes dnd grassland of Cedar Island, like that in North

Carolina, can tolerate overwash.

Mt

-

Daring the course of this study, several storms
occurred of sufficient magnitude to result in minor over-
wash, The severity of these storms was such that erosion

of existing dunes was negligible and sand deposited in the

dune and grassland communities was between 2 and 5cm. Plants
growing on the beach in the direct path of the washover
suffered the most damage and were uprooted or killed as a

result of salt water flooding. Cakile edentula was the

primary spscies affected in this manner. The effects of

overwash on the dune vegetaction, notably Ammophila bre-

viligulata and Spartina patens, was not as severe., The

only plants of these sp=cies destroyed'by overwash were
those growing in narrow washover channels. Plants growing
in areas where the primary effect of overwash was burial

by -sand appeared ton be grbwing more vigoréusly when observed
approximately one wesk after the storm. Ammophila and

Spartina patens plants in areas that received overwash

deposits appeared more robust and were more intensely
green than plants in surroundihg non-overwashed areas.
Minor overwash thus appeared to encourage the growth of

Ammophila brevilggulatg and Spartina patens.,

Spartina patens is able to survive in overwashed

arcas becausc of its ability to grow up through deposited
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sand (Godfréy 1970).' Through formation of- lateral rhizomes,

this'species is also able to spread into areas éf freéhly
“geposited sand following a washover (Hosier 1973). The

response of Ammophila to shallow overwash burial may

be similar to its response to gradual burial by wind blown

sand, Deposits of wind blown sand stimulate the formation

of adventitous roots and resulis in increased absorption

|

of water and nutrients (Laing 1058)

The presence of both Spartina patens and Ammophils

breviiigulata as dominant components of the dune

vegetation of overwash influenced areas on Cedar Island
is support for Godfrey's (1976) suggestion that thg
Delmarva coast is a transition zone where the role of over-
wash and response of vegetation fo overwash is intermediate
to that observed further north (Godfrey 1927€) and south
(Godfrey 1970;.Hosier 1973).

The diversity and species composition of Cedar
.Island's overwash vegetution varied in'relation to degree
of overwash. Comparison of the dune and grassland flora
of the three overwash categofiés showed anr increase in
number of species with decreasing overwash influence.

Many of the species océurring in the Least Overwash
category were ruderal, Chapman (1976) has stated that
with incrcasing agé a greater propogtion of non-maritime

CMNMANTOE A EAIY 1A A1 Nty | Foer 1 13l 3 1% YN e T e
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Van der Valk's (1975) work on foredune plant communities
on the Outer Banks. He found that on the front and top
of the foredune where the env1ronmental stresses of salt
épray and sand movement were most severe the flora con-
lsisted primarily of characteristic dune plants. On the

back of the foredune where environmental stress was less,

ruderal species played a more important role in -the

vegetation.

Both age of the area and environmental stress are
factors influencing the proportions of maiitiﬁe and ruderal
species present in the Grassland and Dune communities of
thé three ovérﬁas% categories. Although this étudy'was
not conducted over a period of time sufficient to directly
measure successional change, the three ovérwash categories
can be interpreted as representing Qegetation that is in
varying stages of recovery from overwash. Overwash
functions as én agent of physiographic change returning
~areas to a more primary stage of succession. The frequency
‘and severity of overwash influences the degree to which
species diversity and cover dan.develop in an érea (Hosier
1973). | | |

The role of overwash iﬁ maintainiﬁg an area in a
primary successional stage is evidenced by vegetational
pétterns observed in the Most Overwash category. The
severity of environmental conditioné isrreflected by the

fact that an average of 78% of the transcct distance in

-
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this cgtegory.coﬁsiéts of beach or dune community., The
beach'in this category is eésentially a physiographic

‘hfeature and is unvegetated. The mean cover/m2 in the dune

) community is only 19% and there is no development of a
grassland commpnity. Comparison of the.number of species
present in this dune'community with.that of the dune
ccommunities of the Intermediafe and,Least Overwash
categories shows only minor di&ferences. There are 16
species in the Most category and 18 and 15 respectively
in the Inbermedlate and Least categorles. " The differgnce
in species comp051tlon among the three groups lies in the
proportion of margtlme and ruderszl spe01es that make up
the flora. The lowes+ proportion of ruderal species,
~31%, occurs in the Most Overwash category and increases
to 41% in the Intermediate and 53% in the Least Ofefwash
category (Table XV). The lowest proportion of ruderal
species in the Most Overwash category reflects a greater
.degree of environmental stress associafed with récent
overwash.

In this study the Least Overwash category is representa-
tive of the most advanced stage of overwash recovery. The
areas included in this categ;ry experienced severe over-
wash during the Ash \ednesday storm of 1962 and probably
for a period follow1nn that until a protcctive dune line
developed. lovever, there was no observable evidence of

recent overwash., Lack of overwash, the prescnce of a
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substantial dune system, and the width of the island have

all contributed to the vegetation patterns described for

this category. Six vegetation communities are present,

: . 2
the most extensive of which 1s the grassland. The cover/m

and number of species present in these communities was
generally the highest of any of the categories. The role
of ruderal species in the dune and grassland communities

was_greéter in this category than in any other (Table XV).

Two ruderal species, Erigeron canadensis and Strophostvles
helvola, are important structural components of the dune
community with a combined cover/m2 of 33% and a combined
relative freduency of 21%. The development oflthe
vegetation in thfs category is ah indication of both the
greater age of the.area as well as a decrease in environ-
mental stress such as overwash, salt spray and sand blast-
ing relative to that of the other categories.

Conditions intermediate to those of the previously

~described for the Intermediate Overwash category.

Although overwash and its effects are in evidence, its
severity and frequency are less than that found in the
Most Overwash category. Dunes havé develqped to a greater
extent than that found in the Most Overwash category.
These dunes along with the increased width of the island
in the areas of this category contribute to developmént of
the existing vegetation., Five commﬁnitics are prescnt

”

with cover/m2 and number of spccics prescnt generally

~




90

LAl

'Even théugh e&idence of recent overwash was lacking
inithe slough and panne marsh, these communities are
physiographically influenced by the overwash process.
During the 1962 storm a combination of inlet dynamics and
overwash resulted in conditions that created and are
operating to maintain the panne marsh. . Burial by overwash

sediments of an existing marsh created a barrier to down-

ward percolation of salt water which floods the area on
monthly spring tides. A large portion of the ove;wash
sediment remains unvegetated. The panne marsh borders this

unvegetated area and is composed of species such as

Spartina alterniflora, Salicornia bigelovii, Suaeda linearis,

and Salicornia europaea, which are tolerant of hypersaline

conditions.

The physiographic.area occupied by the slough
community also appears to be a result of the extensive
‘overwasﬁ of the 1962 storm. Sandwiched between the edges
of two overwash terraces the slough vegetation sits in a
depression. The habitat is moist and supports a cocver of

over 100%, the highest for this study. Pluchea purpurascens,

Scirpus americanus, and Salicornia europdea dominate this

’

community along with other species typical of brackish

marsh habitat,
When washover is of sufficient magnitude to carry
sand all the way across the island, this sand can serve as

substrate for the development of salt narshes, The marshes
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that develop on these overwash deposits attain a higher
standing crop than marshes on surrounding areas. Godirey

and Godfrey (1974) in their studies of North Carolina

'.‘Barrier islands found that the standing crop of a 15 year

old salt marsh that had grown up on overwash deposits
was 1.9'kg/m2. This value was compared to the standing

crop of a nearby salt marsh which was older and consisted

of short'form Spartina alterniflora. The standing crop

of the older marsh was .7 kg/mz. The younger marsh was
regularly flooded and, as a resuit, more material was
exported from it into the surrounding waters.

In this study, the three marshes sampled received
fresh overwash sgéiments as a result of the 1962 storm.
The Ephemeral Inlet and Great Gut sites were totally
overwashed and barren after the storm making the age of
the szlt marshes now growing there approximately 15 years.,
The Burton's Bay and the Great dut marshes continue to
receive overwash se&iments during severe storms.. Based
on field observations, all three marshes are regularly
flooded. Further evidence of this is the ratio of living

.to dead standing crop for the marshes which was 7.8.

Tall form Spartina alterniflora dominated the marshes

with a peak standing crop in early September of 1050 g/m2.
While standing crop is not the most accurate means oif
assessing total marsh productivity, *‘if taken when the

vegetation is at the peak of its growth cycle it can serve

-

91




92
as a useful tool (Wass & Wright 1969). 'Some of the
11m1tat10ns and problems with using peak standing crop
as a measure of marsh nroauct1v1ty have rccently been
outllned (Kirby & Gosselink 1976) Bearing in mind the
11m1£at10ns of comparing results from separate studies,
the value for standing crop obtained for the overwash
influenced marshes of.Cedar Island are in accord with values
obtained from other locations on the Eastern Shore
(Table XVII). :

Wass and Wright (1969) calculated a peak standing

crop‘for a Spartina alterniflora tall.form marsh near the

Machipongo River as 1,570 g/mz. The major drawback'in this
study is that the value is based on only two samples.

Spartina alterniflora short form marshes bordering

Chincoteague Bay were found to have.a peak standing crop of
558 g/m2 (Keefe & Boynton, 1973). Based on samples taken
over a year, Mendelssohn and Marcellus (1976) arrived at
a value of 362 g/mz‘for the productivity of a salt marsh

. near Wachagreague. It was not stated if this marsh was

tall form or short form Spartina alterniflora.

The variation in standing crop data seen in these
studies may be just as much a result of differing sampling
techniques as a reflection: of actual d;fference in
productivity. The marshes of the Eastern Shore are
extensive and it is undeniable that‘productivity will
vary from one lgcation to another as wcil as from year

to ycar. The marshes that are the most productive would

-
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be those that are regularly flooded'of of a younger age.
Marshes that fit these criteriz would be those located
near a major inlet, along creeks and chhnnels, and
.ﬂgrqwing on deposits from overwash or ephemeral inlets.
Older marshes flooded less frequently would support a
smallér standing crop and contribute less of their
material to surrounding waters. ‘
The overwash process along‘with salt spray, sand
movemenf aﬁd topography is a significant determinént of
coastal vegetation patferns. The stresses of salt water

flooding and sand burial associated with overwash act as

9

)

limiting factors influencing species composition.ahd cover
in areas where overwash occurs. Elements of vegetation
response characteristic of overwashed areas in both the
north and south were observed in the Cedar Island study
area. The diVision'of 24 cross-island transects into
groups based on dune height, overwash/mz, number of species
and cover/mz resulted in three categories interpreted as
representing varying successional stages of recovery from
overwash., Maximum values for community diversity, aumber
of_sﬁecies present, % of rﬁﬁeral species in the dune and
grassland, and mean % cover occurrcd in the Least Overwash

Influence category. This reprcscnted the most successionally
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advanced stage. Minimum values for the same parameters were
fouhd'in thé Most Overwash Infiuence cafegory where fecent
and frequent overwash maintained the vegetation in an

early primary successional stage. This study confirms

that on Cedar Island, as elsewhere on the east coast,

overwash can provide sediment for the creation of new, highly

productive salt marshes.




Materials:

2 range poles (A)

A
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APPENDIX I

BEACH PROFILING

MODIFIED EMERY (1961) METHOD

1 - 8' stadia intercept pole (B)

1 - 5' stadia pole (C)

15

line

“line level (D) f.‘

Methods:

1. The 15' line is stretched between the two poles which
are lined up‘with the range poles. -

2. The line is attached to the top of the 5' pole and is
lined. up along the stadia intercept pole using the line
level to determine when the line is even. The reading
taken on the stadia intercept pole is the difference in
elevation between the two points.

3. The five foot pole is then moved to where the stadia
intercept pole was located and the process is repeated
until the transect is complete.

.4, Elevation along the transect is obtained by summing
stadia intercept values. ' ' -

5. A profile can be drawn using the values for elevation

and cumulative distance along the transect.
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" APPENDIX II

" Species encountered in overwash study area
Cedar Island, Virginia

» »
.’ Gymnospermae

.Cupressaceae .
Juniperus. V1rg1n1a L. red cedar. dense grassland. rare.

Angiospermae

Poaceae.

“h' rev;117u1ata Fernald. beach grass. dune,

abuvdent

Andropogon virginicus L. broom sedge. grassland,
“—infrequent.

Cenchrus +ribuloides L. sandbur. dune. common..

Cyhodon-dactylon (1..) Pers. bgrmuda grass. dune. rare.

Distichlis siicata (1.) Greene. salt grass. grassland,
upper sait marsh, common

Eragrostis spectabilis (Pursh) Steuael love grass. dune.
1n;requent.

Panicum amarum Ell. panic grass. dune. common.

Panicum capillare L. panic grass. grassland rare.

Phragmites australis (Cav.) Trin. reed grass. grass-—
jand. rare. (source, Silberhorn 1976)

Spartina alterniflora Loiseil. salt marsh cordgrass.
salt max sh. abundant,

Spartina patens (4it. ) Muhl. salt meadow cordgrass.
dune, grassland, upper salt marsh. abundant.

Triplasis purpurea (Wilter) Chapman. purple sand grass.
dune. infrequent.

Cyperaceae
Cyperus esculentus L. dune, grassland., infrequent.

Cyperus filicinus Vahl, dune, grassland. infrequent.

Cvnortie odoratius b, eracveland. rare.
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Cyperus retrorsus Chapman. grassland. rare.

" Eleccharis sp. spike rush. moist grassland, rare.

Fimbrystylis spadicea (L.) Vahl. grassland, upper salt
marsh. common.

Scirpus americanus Pers. three square bulrush. grass-
Jand, slough, upper salt marsh. common.

Myficaceae :
Myrica cerifera L. wax myrtle. cdense grassland, rare.

Chenopodiaceae ) _
Atriplex arenaria Nuttall. sea beach orach. edges of
overwash fan, salt marsh. rare.

Atriplex patula L. halberd leaved orach. panne-marsh,
' salt marsih. infrequent. : :

Bassia hirsuta (L.) Achers. panne-marsh, upper edge of
salt marsh, infrequent. (source, Fernald 1930).

Salicornia Pigelovii Torrey. dwarf glasswort. panne-
’ marsih, salt marsh. common.

Salicornia europaea L. chicken clawé, slough, panne-
marsh, salt marsh., abundant.

Salicornia virginica L. perennial glasswort., salt
marsh. infregnent.

Salsola kali L. saltwort. dune, upper salt marsh, edge
washover fan. infrequent.

Suaeda linearis (E11l.) Mog. seablite, panne-marsh,
upper salt marsh., infrequent. :

Brassicaceae
Cakile edentula (Bigel.) Hook. sea rocket. beach, dune.
COmmoIri,

+

Fabaceae '
Strophostyles helvolia (L.) Ell. wild bean. dune, grass-
land, common. .

Linaceoe
Linum virginianum var, floridahum Planchon. flax.-
grasslond, rare.
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Euphorbiaceac
Euphorbia polygonifolia I,. seaside: spurge. dune, comnon,

Euphorbia supina Raf, miik purslane, dune. infrequent.

.* " Anacardiaceae
Rhus radicans L. poison ivy. grassland. rare,

Vitacea ' s
Parthen001ssus qulndupfolla (L ) Planchon., Virginia

creeper. grassland. rare.

Malvaceae :
Kostelets kya v1rglnlca (L.) Presl. seashore mallow,

grassland. rare,

Hyperidaceae o :
Hypericum gentianoides (L.) BSP. pineweed. grassland.
rare, '
Lythraceae :
Lythrum lineare L. linear leaved 1oostr1fe gra ssland.
rare.
t
Onagraceae

QOenothera humifuse Nut t seabeach evening primrose.
dune, grassland. infrequent.

Primulaceae
Samolus parviflorus Raf. water plmpernel moist grass-
land. rare.

Plumbaginaceae )
Limonium nashii var. nashii Small. sea lavender. salt
marsh. infrequent.

Gentianaceae
Sabatia stellaris Pursh,. marsh pink. grasslana, dune.
infrequent.,
Convolvulacecae

Calystegia sepiwa (L.) R. B1. hedge bindweed. grass-
land., inirequent.

Lamiacae .
Teucrium canadense L. wood sage. grassland. rare.

Asteraceae
Astcr subulatus Mlchaux grasaland rarc,

Bacchnris halimifolia L. groundsel trece., grassland-salt
marsy transition. infrequentg
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Borrichia frutescens (L.) DC. sea ox-eye. grassland-

salt marsh transition. locally abundant.

Erigeron canadensis var. canadensis L. dune, grassland,
common,

Eugatbrium capillifolium var. capillifolium (Lam,)
Small dog fennel, grassland. rare.,

Gnaphallum obtu51f011um 1.. rabbit tobacco. dune,grass—
land. locally abundant.

‘Iva frutescens L. marsh elder. grassland—salt marsh
transition. common.

Pluchea purpurascens (Swartz) DC. camphorweed. grass-
land, slough, grassland-salt marsh transition.
locally abundant.

Solidago sempervirens L, seaside goldenrod. duhe, grass-
land, slough, upper salt marsh. abundant.

L
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