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INTRODUCTION

We began a project in 1970 designed to study community succession on
dredged material islands in North Carolina. During that project, which
lasted through 1974, we studied many dredged material islands contain-
ing bird colenies and became convinced that these man-made islands were
exceedingly valuable bird habitats in the North Carolina coastal zone
(Soots and Parnell 1975). We also discovered that many man-made changes
were occurring or were planned that appeared likely to affect coastal
bitd populations. In addition, we found that there were no estimates of
the numbers of birds nesting in the coastal area. It was therefore not
possible to evaluate the effects of man's activities or proposed activ-
ities on coastal bird populations.

Upon completion of the study of community succession on dredged material
islands, the North Carolina Sea Grant Frogram funded a study to deter-
mine the breeding population levels of the colonially nesting waterbirds
in North Carolina estuaries. Colonial nesters were emphasized because
they aggregate at nesting time and are therefore more vulnerable to
man's disturbances than solitary nesters.

During that first season (1973) appropriate techniques were developed
for censusing the 20 to 22 species suspected to be breeding in the
state. In 1976 we began work on the first full set of cemnsuses. Teams
of professional biologists and student assistants visited every known
colony site in the North Carolina estuaries and along more than 475
kilometers of beaches. The summer of 1976 was very wet, and reproduc-
tive cycles of many species were seriocusly disrupted by frequent heavy
rains. While population estimates were made, we were not confident of
the estimates made in 1976. We thus repeated the censuses during the
1977 breeding season. There was less rain during the summer of 1977,
and breeding conditions were good for most colonial nesters. The 1977
census results appeared to be representative of current breeding popu-—
lations, and these data are presented in this report.

The United States Fish and Wildlife Service in 1975 initiated a series
of censuses of nesting populations of wading birds along the Atlantic
Coast (Custer and Osborn 1977) which provided assistance in the forma-
tive stages of this project. In 1976 their survey included the ground
nesting sea birds and again funded a portion of our data gathering ef-
fort. Late in 1976 the United States Army Corps of Engineers funded
Dr. Parnell to study the effects of the diking of dredged material is-
lands on coastal bird life in North Carolina (Parnell et al. 1978).
During 1977 this project interacted closely with the 3ea Grant sup-
ported study and allowed us to further expand our data gathering capa-
bilities.

This atlas is the culminaticn of three years of direct study of colo-
nial waterbird populations and the indirect result of eight years of



work on birds in the coastal zone of North Carolina and elsewhere. It
was designed for the use of all who utilize the coastal zonme. It is
hoped that the atlas will provide information to the agencies working
in the estuaries and on the barrier islands which will make them aware
of the presence and nesting requirements of colonial nesting waterbirds
during the early stages of planning processes.

If the value of this reference is to be maintained, it must be updated
regularly. Bird colonies move in response to vegetational changes,
erosion, and other factors. Thus, the usefulness of this atlas will
diminish with time. Surveys conducted at five-year intervals should
maintain the applicability of the information in this volume.



THE SETTING

North Carolina's estuaries and barrier jslands extend about 500 kilo-
meters from Virginia to South Carolina. The northern barrier islands
are separated from the mainland by shallow open sounds up to 40 kilo-
meters in width, while from Cape Lookout southward the sounds are gen=
erally less than two kilometers in width. The sounds are bordered on
the east by narrow sandy barrier islands which are intermittently broken
by inlets or river mouths (Fig. 1). Salt marshes generally fringe the
shallow protected areas contiguous O the western shore of the barrier
islands. Saltmeadow cordgrass and black needlerush are the dominant
plants in the marshes nrorth of Morehead City, while the southern marshes
are dominated by smooth cordgrass. These differences in vegetation re-
late very much to differences in tidal amplitude. The large northern
sounds such as Pamlico show little daily tidal range, while south of
Morehead City water levels filuctuate from 1.0 to 2.0 meters daily.

The western side of sounds north of Morehead City generally border on a
low mainland vegetated by saltmeadow cordgrass and black needlerush
marshes and by shrub bog communities called pocosins. From about More-
head City south the mainland drops more abruptly from upland forests
inte the marshes.

The small natural islands scattered through the estuary appear to be of
variable origin. Most are low in elevation and were formed by shoaling.
They vary from small lumps of only a few square melers to islands of
several hectares in extent. Most are in exposed locations, and erosion
and frequent flooding maintain bare substrates or low halophytic plant
communities. Grasses, shrubs or even forests sometimes develop im pro-—
tected sites.

The Atlantic Intracoastal Waterway, dug through the North Carolina
astuaries in the 1930s, resulted in the creation of many man-made is-
lands composed of dredged materials. These islands occur in an almost
unbroken chain from Morehead City south to the South Carclina state line.
Dredging has alsc been an important factor in maintaining channels
through inlets and to the major ports at Morehead City and Wilmington.
This action has created characteristic grouping of islands on the sound
side of most inlets and along the Cape Fear River from its mouth to the
Wilmington harbor 40 kilometers upstiream.

The climate along the North Carolina coast is moderated by the Atlantic
Ocean. The mean monthly temperature is about 17°C with a mean annual
tow of 12.2°C, and a mean annual high of 21.7°C (averaged between Cape
Hatteras and Wilmington United States Weather Bureau stations from En-
vironmental Data Service 1376 a & b). Rainfall averages 140 cm annual-
ly. While rainfall is scattered throughout the year, amounts tend to
be heaviest between June and September.
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Fig. 1. Coastal North Carolina--—the study area.

Major weather factors influencing bird populations are spring storms,
locally called "northeasters,” severe thunderstorms and hurricanes.
During northeasters winds may exceed 20 knots for several hours or days
resulting in severe heach erosion and flooding in the sounds as unusual-
1y high water levels are reached. Hurricanes have a strong influence cn
the structure and vegetation of coastal islands, but are infrequent and
generally are of less direct influence on bird colonies than are north-

easters which may occur during the late spring or early summer when
birds are nesting.



HISTORY OF COLONIAL WATERBIRDS IN NORTH CAROLINA

Colonial waterbirds have undoubtedly nested along the North Carolina
coast for thousands of years. The ecarliest referemce to this group of
birds appears te be an observation of a flock of white cranes by Captain
Barlowe at Roanoke Island in 1954 (Pearsom et al. 1919). These were un-
doubtedly egrets.

Plume hunters first entered the North Carolina nesting colonies in 1882,
They continued collecting egrets and terns at least until 1903 when the
first Audubon warden was appeinted and began work in Pamlico Sound
(Pearson et al. 1919). Least Terns were especially sought by the plume
hunters, as their wings were of an appropriate size for use on women's
hats. Pearson et al. (1919) reported that 10,000 skins of this tern
were collected from Cobb's Island, Virginia, in a single season. Other
terns were also utilized as were the plumes of several species of herons
and egrets. The breeding plumes of the Great Egret, called "aigrettes,"
vere especially sought. By 1900 most species of herons and egrets were
very rare in North Carclina, apparently as the result of the activities
of plume hunters (Pearson et al. 1919).

In 1905 the National Assoclation of Audubon Societies was formed and a
national effort was begun to protect the nation's spectacular bird life
{Graham 1978). The protection of colonial waterbirds and their nesting
sites was an important consideration. After several years of intense
work, during which the Audubon Society hired game wardens to patrol
nesting colonies in North Carolina (Pearson et al. 1919), colenial bird
populations began to show a slow rise. By 1919 when T. Gilbert Pearson,
the first president of the North Carolina Audubon Society, and C. S. and
K. H. Brimley of the North Carolina Museum of Natural History wrote the
first edition of Birds of North Carolina, populations of these water-
birds were beginning to increase. That volume provided the first public
accounts of population levels for many of North Carclina's colomnial
birds. TIn 1942 Birds of North Carolina was updated as a second edition.
It contained additional information on the glow recovery of numbers of
colonially nesting waterbirds (Pearson et al. 1942).

A poorly documented, but important, event in the lives of these colonial-
ly nesting waterbirds was the construction of the Atlantic Intracoastal
Waterway through Nerth Carolina during the 1920s and 1930s (Hall 1975).
This activity, plus the dredging of chamnnels associated with coastal in-
lets and rivers, resulted in the creation of over 400 man-wade islands

in the North Carolina estuaries (Soots and Parnell 1975a). These islands
provided much suitable nesting habitat for colonial waterbirds at a time
when increased beach utilization and development of the barrier islands
wag eliminating much of the natural nesting habitat available to the
colonial nesters. While clear documentation of the degree of use of
dredged material islands by birds has not been available until recently
(Soots and Parmell 1975a; Parnell and Soots 1978),it is very likely that




these islands have been exceedingly important in the recovery of popu-
lations of celonial waterbirds in North Carolina.

A number of workers have added to the knowledge of colonial waterbirds
in North Carelina in recent years. Mr Harry Davis of the Korth Carolina
Museum of Natural History banded pelicans, gulls, and terns on the coast
for many vears, and Dr. T. L. Quay and his students at North Carolina
State University at Raleigh worked closely with coastal herons and
egrets, and especially with the bird 1ife of the Cape llatteras and Beau-
fort regions. Dr. John Funderburg, while a graduate student at North
Carolina State University, provided the first detailed census of colo-

nial waterbirds of southeastern North Carolina (Funderburg and Quay
1956} .

In recent years there has been an increased awareness of the problems of
wildlife and especially the loss of wildlife habitat by human encroach-
ment. This concern led to the passage in 1973 of the Endangered and
Threatened Species Act by the United States Congress. This Act provided
a strengthening of federal law for the protection of species that are in
critical danger of becoming extinct. This in turn generated interest at
the state level to determine the status of all birds so that they could
receive additional protection if necessary. 1In 1975 the North Carolina
Museum of Natural History, the North Carolina Department of Natural and
Economic Resources, the North Carolina Wildlife Resources Commission,
and the North Carclina Academy of Science sponsored a conference on En-
dangered and Threatened Plants and Animals in North Carolina. In pTre-
paration for this conference, a committee was appointed to study the
status of all species of birds occurring in North Carolina and to make
recommendations relative to their need for assistance. This committee
recommended that most species of colonial waterbirds be considered "of
special concern.” This means that, while population levels are not
known to be sharply declining in the state, close continuing observa-
tions are warranted. A special consideration was the fact that these
birds often nest in dense aggregations. Species whose populations were
adequate, but which nest in only a few dense breeding colonies, are much
more subject to catastrophes than species of similar population levels
which nest at many widely scattered locations. It is our opinion that
most of the colonial waterbirds nesting in North Carolina have main-
tained relatively stable populations over the past few years. All, how-
ever, depend on relatively few breeding sites which are under man's con-
trol. Much of their recent success has been fortuitous and not based on
any positive attempt by man to assist the birds. Care will be necessary
in future vears if populations are to be maintained at present levels or
perhaps even increased.



BIOLOGY OF COLONIAL WATERBIRDS

The term "colonial waterbird" refers to those birds that are closely
associated with aquatic habitats and which tend to nest in aggregations
of from a few pairs to many thousands of pairs, Colonial waterbirds
found in Morth Carolina include pelicans, cormorants, herons, egrets,
ibises, gulls, terns, and skimmers. All, except the cormorants, char-~
acteristically nest primarily on islands within the estuaries or on the
barrier beaches. They have been subdivided into colonial seabirds
{pelicans, gulls, terns, and skimmers) and colonial wading birds (her-
ons, egrets, and ibises).

Colonial Seabirds

Most of the colenial seabirds which nest in North Carolina are migra-
tory. Most individuals of these species spend the wioter in more
southerly regions and return in the spring. Some species such as the
Sandwich Tern begin courtship accivities during migration and upon ar-
rival are paired and ready to begin nesting. Most species begin court-
ship after they reach the breeding grounds and are not ready to begin
nesting for several weeks after their arrival.

Several days prior to nesting, courting birds will generaily gather at
the nesting sites. Here further courtship may occur as the birds coor-
dinate internal cycles in preparation for the beginning of the nesting
process.

The gulls, terns, and skimmers that nest in North Carolina are ground
nesters. Most nest on bare or nearly bare sandy or shell covered sites
(Fig. 2)}. A few prefer sites vegetated by grasses and forbs (Fig. 3).
They build very simple nests, often just a shallow saucer-like depres-
sion in the sand. In some cases a few bits of shell or sticks are
added. The Brown Pelican, which may nest on the ground or in low
shrubs, builds a bulky nest of sticks and debris.

Colenial seabird colony sizes and distances between nests vary. Royal
Terns place their nests very close together (averaging more than 6
nests per meterz), while Least Tern nests were often widely scattered
(averaging 213 square meters per nest) (Jernigan et al. 1978}. Royal
Terns also usually nest in very larpge assemblages. The colony in the
Cape Fear River contained more than 5000 nests in 1977. Least Terns,
Gull-billed Terns, Common Terns, and Black Skimmers generally nest in
colonies of a few pairs to several hundred pairs,

There are several interesting patterns of species association. Pre-
ferred sites often attract several species. Some regularly nest in
mixed groupings. For example, Gull-billed Terms, Common Termns, and
Black Skimmers often nest in leoosely mixed aggregations. They prefer
similar habitats and are not disturbed by other species nesting nearby.
In fact, Black Skimmers, which are not very aggressive, may seek the
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Pig. 2. Typical bare pesting site preferred by colonial nesters such as
the Royal, Sandwich, and perhaps Least Terms.

Sparsely vepetated site preferred by ground nesting species such
as Common Terns or Gull-billed Terns.



association of the much more aggressive Common Terns (Frwin 1977).

On the other hand, Least Terns almost never nest in close association
with other species. They may nest on the same island with others, but
will generally separate their colony sites from other species and are
very aggressive toward intruders.

An interesting nesting association exists between Sandwich and Royal
Terns. Sandwich Terns always locate their nests within Royal Tern col-
onies. In other parts of the world, they associate with other species
in a manner similar to their association with Royal Terns in North
America (Camp et al. 1974, Langham 1974).

Most of these colonial seabirds lay one to four eggs. Royal and Sand-
wich Terns generally lay one egg, sometimes two, while most others lay
from one to four eggs with clutches of tweo or three being most common.
Incubation periods range from 19 days in the Least Tern to 28 days in
the Brown Pelican (Palmer 1962). The young of all species, except the
Brown Pelican, are relatively well developed at hatching (semi-precocial
or precocial)., Gull and tern chicks generally remain in the nest for
only a few days and then may move about over the colony site. Royal and
Sandwich Tern chicks form large groups called creches which roam over
the colony site and surrounding terrain, specially bare shorelines.
Brown Pelicans are hatched blind and naked (altricial) and require three
to four weeks of development before they leave the nest (Palmer 1962).

The usual food for young seabirds is small fish or crustaceans. The
Guli-billed Tern is an exception, feeding heavily on terrestrial arthro-
pods. Terns transport food items in their beaks and pass them directly
to the young. Gulls generally swallow the food which is later regurgi-
tated for the young. Brown Pelican young often thrust thelr beak deep
into the crop of the parents to obtain food.

Young terns and gulls grow rapidly. Young Least Terns are ready for
their first flight in about 21 days (Hardy 1957), while the much larger
Herring Gull juveniles may require seven to eight weeks to attain flight
(Haycock and Threlfall 1975). Brown Pelican chicks develop more slowly
and do not reach flight until nine weeks have passed (Palmer 1962).

After young birds attain flight they continue te return te colony sites
to be fed, to rest, and to roost. This use may continue for several
weeks until the young gain independence of the adults and drift away
from colony sites.

Young birds often wander widely in late summer and early fall, and this
is the season when they are often observed far from normal habitats and
ranges.

As autumn cold fronts arrive, migrant species move toward wintering
grounds. Use of colony sites as resting and roosting areas may continue
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during this season. Numbers may remain high as local populations are
supplemented by migrants from farther north.

Least Terns move south early. They are seldom seen in North Carolina
waters after late summer. On the other hand, it may be late December by
the time Laughing Gulls depart the state,

Some species continue to be present throughout the winter. We do not
know whether these are the same birds that nested here or whether local
nesters go further south to be replaced by others from more northerly
areas. Some Brown Pelicans, Royal Terns, Caspian Terns, and Forster's
Terns remain in North Carolina throughout the winter. Herring and
Great Black-backed Gulls become more abundant during the winter.

Colonial Wading Birds

Ten species of colonially nesting wading birds breed along the North
Carolina coast.

Most of the herons, egrets, and ibises are rather early breeders, and by
late March or early April they begin tc assemble at colony sites. BSome
individuals may have actually roosted at the celony sites through the
winter., Often Great Egrets and Black-~crowned Night Herons will be the
first species to begin nesting, but other species will generally be
close behind.

Most courtship takes place at the colony sites. Courting birds will of-
ten be present at a site for several days or even weeks prior to the be—
ginning of nest building.

Nesting habitat requirements for herons, egrets, and ibises are quite
different from those ¢f gulls and terns. Most waders nest in dense
thickets of shrubs and low trees (Fig. 4). In North Carolina wax myrtle,
silverling, marsh elder, bayberry, and red cedar are most commonly uti-
lized. Colonies will occasionally become established, however, in dense
stands of giant cordgrass or phragmites or im dense mixtures of salt-
tleadow cordgrass and sea ox-eye daisy. Nests will range in elevation
from the ground to 20 meters high in trees.

Nests of herons and egrets are generally flimsy stick platforms. Nests
of the ibises are similar but more elaborate. Often nest contents can
be determined by peering up through the bottom of the nest.

Waders generally lay from one to five eggs per clutch with three or four
eggs being usual (Palmer 1962). All herons and egrets lay pale blue
eges and several are difficult to identify to species. The Glossy Ibis
lays a bright blue egg, and the White Ibis lays a whitish-tan egg heavi-
ly speckled with darker reddish-brown markings.

11
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Fig. 4. Three dimensional aspect of heromn and egret nest placement
in a shrub thicket.

Since most wading pird nesting colonies {often called heronries) are
three dimensicnal, nest placement 1s wmore complex than with the ground
pesters. Ino most colonies, nests will be placed from near ground level
to the top of the available vegetation.

Nests of several species are often closely intermingled without apparent
order. Studies do indicate that some gpecies have preferences for
slightly different nest sites (Burger 1978, McCrimmon 1978), but this is
often not readily apparent.

The earliest Great Egrets and Black-crowned Night Herons may begin lay-
ing eggs in late March in southeastern North Carolina. Most of the
other herons and ibises will soon follow and nesting may be well under-
way by late April. The Cattle Egret may, however, delay the bulk of its
nesting until early summer. In the northern heronries the schedule may
be as much as a month later than in the more southern colonies.

In typical years at most sites nests will continue to be started well

into June. If Cattle Egrets are present nests may continue to be
started into August. Some of these late starts appear to be renesting

12



attempts by birds that have had their initial nests destroyed. Others
apparently are simply late nésters. The proportions are unknown but
late nesting numbers are much greater during years when early nest fail-
ures are obvious, as when spring sterms occur.

All of the wading birds are semi-altricial (the young are born blind,
with some down feathers, and are helpless), and incubation periods are
between 17 and 24 days (Palmer 1962). The young grow rapidly and in a
few days will leave the nest if disturbed and attempt to climb about in
the supporting vegetation. This is a critical period in the life of
waders, because when young birds fall to the ground they are seldom able
to return to the nest. Such young birds are generally not fed by the
parents and will seon die. As young waders approach flight age, they
often leave the nests and move into the tops of the vegetation. At be-
tween three and six weeks of age they generally attain flight capabili-
ties (Palmer 1962). They then begin to make short flights cut from the
colenies but return to be fed, to rest, and to roost.

Adult waders may forage several miles from the colony site gathering
food. When they return they regurgitate the food for the young. Most
herons, egrets, and ibises feed on a variety of small fishes, crustace-
ans, and worms., The Cattle Egret 1s, however, primarily insectivorous,
feeding on such foods as grasshoppers gleaned from nearby pastures and
fields.

Young wading birds, like voung gulls and terns, often wander widely in
late summer and early fall. As the weather turns colder most move
southward for the winter. Reduced members of all species, except the
Green Heron, remain in the coastal marshes of North Carolina throughout
the winter, and some may continue to roost at the breeding sites.

13



MANAGEMENT OF COLONIAL WATLERBLRDS

The concept of managing populations of animals goes back at least to
!‘{osalc Law. In more recent years the concept of maintaining or inereas-—
]:ng populations of game species has been widely aceepted and practiced.
Such management has almost always involved the idea of providing excess
animals for "taking"” by hunters or fishermen or to attempt to rescue
species in danger of extinction.

The idea of managing "'non-game' species has only recently become wide-
spread. Initially this management consisted vnly of the protection of
species through laws which restricted the killing of individuals. Thus,
most migratory birds are protected by internatcional treary whether or
not they are "pame" species. The protection of nesting places has been
closely associated with this concept. This has been u major goal of the
sanctuarv program of the Narional Audubon Suciely since 1904 (Anderson
1978). Very recently, efforts to manipulate enviroaments to provide
more or better habitat for non-game species in need ol management have
hegurn.

Historically then, management of non-game spccies generally first in-
volved a determination that there was a danger of the number of individ-
uals declining or that, in fact, numbers were known to be declipming.
This has been followed by the protection of critical habitat clements,
the manipulation of habitat, and, if all of these faijed, the breeding
of captive stock.

The first step in determining whether or nol management wWas needed for
colonial waterbirds was to Inventory populations and to correlate find-
ings with the basic biology of the species. In our study of the breed-
ing populations of colonial waterbirds in North Carolina a variety of
census techniques were used.

Census Techniques

The first aspect of the censusing of nesting colonial waterbirds is to
jocate all colony sites. This was accomplished by aerial survey. A
Cessna 170 aircraft was used, and, at altitudes of 200 to 500 feet, all
colonies could be located, except those of the Least Tern. The small
size of Least Terns required very low level passes over apparently suit-
able habitat, and at times ground cheeks were necessary to verify the
presence oi colonies. Generally, a pilet and two observers were uti-
1ized in the aerial Surveys, and coastal NOAA charts were used to plet
sites. Flights were made over all North Carelina beaches and estuarine
islands. The location and species composition of each colony was re-
corded. This survey generally required abeut 16 hours of flight time.

numbers of most species could not be determined from the air, and ground
visits to each site were necessiary. Royal and Sandwich Terns could be
censused through the use of aerial photography. These birds generally
nest in large, compact colonies on bare or nearly bare sites and are
easily visible from above. These colonies were photographed from alci-
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tudes of 400 to 500 feet with 35 mm cameras using black-and-white film.
The resulting photographs when enlarged to 11 x 14 inches allowed in-
dividual incubating birds to be counted. When compared to total ground
counts this generally has been accurate within five percent. We alsc
established that Royal and Sandwich Tern colonies in North Carclina
averaged about 6.)5 nests per square meter, So if the colony area can be
determined (either from photographs or from ground measurements), colony
size can be easily estimated. These techniques do not allow separation
of Royal and Sandwich Terns, thus a combined total is obtained. Ground
counts are necessary to determine the number of nests of each species.

There is also some promise for estimating numbers of Black Skimmers and
Forster's Terns by aerial means, but these techniques have not proven
completely satisfactory to date.

Ground visits were necessary to achieve accurate counts for all species
other than Royal and Sandwich Terns. Access to colony sites was by boat
or, in some cases, by four-wheel drive vehicles or on foot, All sites
were visited at least once and most were visited two or three times.

The timing of initial censuses was at the peak of the first surge of in-
cubation. This varied with the species and with the north-south distri-
bution of colonies in the state. Subsequent counts were made at inter-
vals slightly longer than the incubation periods of the species involved
(Table 1). All nests containing eggs on subsequent visits will thus
represent nests started since the last visit. Censuses can then be re-—
peated until no nests with eggs are found. Om these secondary visits
only nests with eggs were counted. These were added to previcus totals.
This technique obviously did not separate new nesting efforts from re-
nesting attempts and resulted in some lack of precision. During dry
years renesting is minimal and estimates should be relatively accurate.
During wet years many nests are destroyed and renesting may be heavy.

In such years census data obtained as described above will be less reli-
able. A second possible technique is to count only once at the peak of
the incubation period and to use the resulting values as indices. Both
systems require some subjective evaluation on the part of the observer
and require a knowledge of the biclogy of the species being counted.

Most colonies of gulls, terns and skimmers contained no more than 100 to
200 nests and were on bare or sparsely vegetated sites. Total counts
‘were thus possible. In such cases observers walked slowly through the
colony site and counted all nests. If necessary, repeated crossings
were made with each observer counting a strip three to five merers wide
marked by dragging a foot across the sandy substrate. At such times it
is also feasible to record nest contents and thus obtain additional
data. With two or three observers, colonies of up to 300 te 400 nests
could be censused in 15 to 30 minutes. This technique was regularly
used in colonies of Black Skimmers, Common Terns, Gull-billed Terns and
Least Teruns.

In colonies containing several hundred nests or in colonies where dense
vegetation concealed the nests, total counts were achieved by counting
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pests within narrow strips marked by hanging ::.ur\.‘e_\.rors flagging along
strip perimeters. The flagging was removed alter censuses were cop-

pleted.

Sample counts were necessary in ground nesting colonies of over 1,000
aests or in colonies covering as much as Iwo or three hectares. This yag
necessitated by rime comstraints Tor wormims i nest ing colonies,

No colony should be disturbed during the middle of a hot summer day or o
a cool Tainy day, and disturbances at any time should be kept to a mipi-
sum. Any technique used should be designed to keep disturbances at spe-
cific nests mo more than 10 to 15 minutes and should be dome under wea-

ther conditions that will not endanger eggs or chicks.

Tvo methods of sampling large colonies of ground nesting birds were uti-
jized and found satisfactory. Both required that the area occupied by
the colony be determined first, This was done either by actual field
mapping or by the use of aerial photographs. Vertical aerial photographs
of colony sites were enlarged and carried into the field., Generally g
scale could be established by field measurement between topographic fea-
tures visible on the photograph and measurable at the site. Loss of ac-
curacy due to distortion at the edge of photographs was considered in~
sufficient to cause significant error. The area occupied by the colony
could then be determined with the use of a planimeter. Sample areas
were then counted in the same manner as in smaller colonles. Generally
regularly spaced strips were counted to assure that all portions of the
colony were represented in the sample.

A second sampling technique was adapted from a method developed for es-
timating the density of trees. It is known as the point-quarter method
(Cottam and Curtis 1956)}. This method involved the determinaticu of the
average area occupied by each nest and a projectiom of this value over
the entire area occupied by the colony. Using this technique the colony
was mapped and a series of bissecting lines established. The distance
between lines depends om colony size, but was usuallv 10 to 20 meters.
Forty points were then randomly selected along these lines. Each point
was considered as the center of an imaginary quadrat divided into four
sectors. The distance from the central point to the nearest mest in
each quadrat was measured and recorded. The square of the averageé for
all measurements provided an estimate of the average area occupied by &
nest. This value was then divided into the total area occupied by the
colony to produce an estimare of the number of nests present. This
technique worked well in large Laughing Gull colonies where dense lovw
vegetation made total counts too time consuming. About two hours weré
required to complete such an estimate, but this did not involve disturb-
ance of the whole colony for the entire period. A basic assumption of
the technique is that the nests are randomlyv distributed. It was most
successful when vegetation was relatively uniform. The techaique under~
estimates the nusber of nests when their distribution is clumped.

Censusing the mixed species wading bird colonies posed several probless
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not encountered with the ground nesting seabirds. Wading birds generally
nested in thickets and thus had a three-dimensional nest distributiom.

In some cases nests were too high to be investigated, due to the flimsy
nature of the vegetation, and such nest by nest investigation was also
quite time consuming. In addition, it was difficult under field condi-
tions to make positive identifications among Louisiana Heron, Little
Blue Heron, and Snowy Egrets eggs (all are pale blue and about the same
size and shape), or between small downy Snowy Egret, Cattle Egret, and
Little Blue Heron chicks (all are white and of similar form). A tech-
nique was devised which involved total nest counts but with the addition
of "unknown nest with eggs'" and "unknown nest with small downy chicks”
categories. Total nest counts were made by traversing the colony with a
group of observers. Each observer reported nests within his sample strip
by species and nest contents to a recorder. Surveyor's flagging was used
to mark the area counted during each pass through a colony.

At the completion of the count, nest totals were available for all spe-
cies whose nests were identifiable. In additiom, totals of "unknown
nests with eggs" and "unknown nests with young' were available. Upon
completing the census, sample counts were made of adult waders over the
colony. It was then assumed that unknown nests were in proportion to
adults counted. If 50 percent of the adults counted in the samples were
Little Blue Herons, 50 percent of the unknown nests were considered to be
little Bule Heron nests. It was established by sample counts that the
ratio of herons present to nests was nearly one to one during incubation,
so apportiomment of unknown nests with eggs was probably very accurate.
Apportionment of nests with small downy young may have been less accurate
if ratios of adults ro nests varied between species. This technique does,
however, provide a reasonably efficient method which was easily repeatable
from site to site and from season to season. Further refinement of the
technique is needed.

There are several additional factors that must be taken into account in
censusing colonial waterbirds in North Carolina. First, it is important
to make the inirial census at the peak of incubation (Table 1). At this
time adults are not easily disturbed and damage is minimized. The most
critical times for censusing ground nesting birds are when the young are
just hatching or after chicks are large enough to leave the nests. Hatech—
lings cannot regulate their body temperature efficiently during the first
days after hatching and are susceptible to heat stress. Chicks that leave
nests and wander into adjacent territories are also likely to be injured
by attacks from nearby adults. The most dangerous time for censusing wad—
ing bird colonies is when chicks are between cne and three weeks of age.
At this age they will often attempt to climb out of the nest when dis-
turbed. Such chicks are often not yet agile enough to ¢limb about suc-
cessfully and fall to the ground. These birds usually dle.

It is therefore very important t¢ census ground nesting colonies initial-

ly at the peak of incubation. Wading bird colonies can be censused at
this time or when the young are very small if weather conditlons permit.
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Counts subsequent LO the Initial cenmsus were often difficult due to the
variety of age classes present. Io such cases the observer must use
careful judgment as to whether a complete census is possible without un-
due disturbance O whether less accurate estimates are in order. The
well-being of the young birds should always be the first concerm.

Management Methods

when censuses indicate that populations are low or declining, it may be
determined that management 1is necessary. Censuses correlated with a
knowledge of the piclogy of the species in question may also indicate a
dependence by certain species on an environmental factor already known
ta be strongly regulated by man. In such cases this awareness may allow
continued management by design rather than by accident and may prevent
declines in numbers. This is clearly the case with the dependence of
many species of nesting waterbirds on dredged material jslands in North
carolina. In 1977, 79 percent of all colonial waterbirds nested on man-—
made or man modified sites (Table 2). Management has been occurring for
years incidental to dredging operations in the estuaries. Should this
management cease, populations jevels of most species of colonial water-
birds would be expected to decline.

All of the colonially nesting waterbirds are protected as migratory birds
by Migratory Bird Treaties. Thus the killing of these birds is illegal,
and the first step in their management has been taken. A few nesting
sites are in public ownership and receive management in the form of pro—
tection. For example, a1l colonies of beach nesting terns within the
Cape Hatteras National Seashore were posted in 1978. A few privately
owned sites also are carefully protected by interested owners. The U.5.
Corps of Engineers usually has disposal easements and does not own the
islands on which dredged materials are deposited. Ownership of most is—
1and sites in North Carolina is uncertain, however, and ne protection 1is
provided to the nesting celonial birds. Public or private agency owner-
ship may be needed for some additional sites. Protection at many sites
can occur without public ownership if agencies which contrel or utilize
the sites or agencies which have authority to protect migratory birds
will accept the necessary responsibility.

An iwportant kind of management is the prevention of disturbance at ac~
tive colony sites. Most colony sites are occupied by courting or nest—
ing birds from early spring through late summer. See Table 1 and the
species accounts for the time frame foT each species. During this peri-
od there should be no major human activities at active nesting sites.
The deposition of dredged materials and regular vehicular traffic es-
pecially should be avoided. Some colony visitation may be necessary
during the reproductive period. In such cases visits should be of short
duration under weather conditions which will not cause stress to eggs or
young. See So00ts and Landen (1978) for further details.

The actual management of habitat is still largely in the research stage.
However, any technique that c¢reates or maintains appropriate substrate
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Table 2. Numbers of nests of colonial waterbirds in

and site type.

1977 by species
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Brown Pelican 0 0 0 101 101
Great Blue Heron 0 0 0 i 1
Great Egret 0 0 61 438 499
Snowy Egret 0 0 46 1027 1073
Louisiana Heron 0 0 112 1523 1635
Little Blue tieron 0 0 G52 713 805
reen Heron 0 0 13 17 S0
Black-Crowned Night Heron 0 0 12 235 247
Yellow-Crowned Nigat Heron C U 0 2 2
Cattle Egret 0 0 230 1371 1601
Glossy Lbis 0 0 34 3386 420
Wnite Ibis 0 0 ¢] 1951 1931
rerring Gull 0 0 i5 475 490
Great Black-Backed Gull G ; 0 10 10
Laughing Gull ] 0 4288 8228 12516
Gull-Billed Tern 0 96 1 524 621
Forster's Tern ¢ 146 935 324 1405
Common Tern 0 1008 618 3270 4896
Least Tern 99 (79! 896 22 1349 2366
Royal Tera 0 0 1392 15316 16708
Caspian Temn 0 0 0 10 10
Black Skimmer 0 664 29 1232 1925
Sandwica Tern g 0 94 1847 1941
Totals 99 2810 7994 40410 51313
Percent 01 (45 16 79 100

lrwo mainland colonies (79 nests) were on dredged materials.
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and vegetation on sites which receive protection from interference by
humans and mammalian predators will likely be used by colonial birds.
Sites which are near inlets or in or near river meuths are especially
likely to be occupied. Table 3 provides a listing of habitats and
periods of use (Soots and Parnell 1975) for each species of colonial
waterbird nesting in the North Carolina estuaries.

The primary tool available at present for the maintenance of habitat is
the deposition of dredged materials. When dredged materials are depesi-
ted bare sites generally result. Such sites will then revegetate passing
through a series of predictable stages of succession each of which may
provide nesting habitat for different species of nesting birds. The de-
tails of this pattern will vary especially depending on the presence or
absence of dikes (Figs. 5 and 6). See 3oots and Parnell (1975) and
Parpell et al. (1978) for detailed discussions of this process.

It is important that a series of sites suitable for all species be
scattered along the entire coast of North Carolina. For example, bare
sites, sites sparsely vegetated by herbs, sites moderately vegetated
with herbs, and thicketed sites should be maintained in the vicinity of
all inlets and river mouths where studies indicate that concentrations
of colonial birds usually occur. See the Species Accounts for specific
recommendations.

Soots and Landen (1978) provide an extensive discussion of management of
dredged material sites for birds. This should be carefully studied by
anyone anticipating active management of dredged materials for nesting
pirds. Buckley and Buckley (1976) provide recommendations for manage-
ment with special reference to colonies on public lands.

Little research has been done to date on the maintenance or creation of
habitat for colonial waterbirds by means other than the management of
dredged materials. Most management recommendations have been based on
an interpretation of incidental management Or On expectations based on a
knowledge of the biology of the species. It has been demonstrated that
chemicals may be effective in the control of vegetation on dredged mate-
rial island sites (Worsham et al. 1974), and the physical removal of
vegetation has been successful in a few instances guch as Gull Island in
Long Island Sound, New York (Harwood 1976), and in the Laguna Madre in
Texas (Chaney et al. 1378). The testing of such management techniques
is the major goal of a current research project, and by the early 1980s
we expect to be able to recommend specific habitat manipulation tech-
niques for the maintenance of the most important habitats of colonial
waterbirds in North Carolina.
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Table 3. Nesting habitats, earliest year of invasion, and estimate of
the useful life of nesting sites for colonial seabirds without
further modificarion.

Earliest Estimated

year of Species Typical Nesting Habitat Period of

Invasion use {years)

1 Black Skimmer Bare sand to mederate 7
cover of herbs

2 Least Tern Bare sand and shell to 4
10% cover of low herbs

2 Royal Tern Bare sand to sparse 4
cover of herbs

2 Sandwich Tern same as ahove 4

2 Gull-biiled Tern Bare sand (with drift 6
material or shell} to
modarate herbs

2 Common Tern Bare sand or shell to 6
moderate cover of herbs

3 Forster's Tern Drift material surrounded 71
by mederate to dense
marsh grasses

5 Herring Gull Sparse to dense nerbs 5
clumped

5 Laughing Gull Moderate to dense herbs 10

10 Herons and Egrets Dense herbs with scattered 30+
shrubs to maritime forests

10 Glossy Ibis as above 3+

20 White Ibis Shrub thickets to 30+

maritime forests

lonce established such marshes may persist indefinitely.
of drift materials varies from year to year.

The presence

2Includes Cattle Egret, Great Egret, Green Heron, Little-blue Heron,
Snowy Egret, and both Night Herons.
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SELECTED REFERENCES

There are a number of references that will be helpful to a reader wishing
to become familiar with the biology and management of colonial waterbirds.

Volume One of the Handbook of North American Birds by Ralph Palmer (1962)
provides detailed accounts of the life histories of wading birds. It
summarizes almost all cf the information published prior to its appearance.
For lengthly anecdotal accounts which contain much usable infermation,
refer to Life Histories of Marsh Birds by A. C. Bent (1926), and to Life
Histories of North American Gulls and Terns by A. C. Bent (1921). Both
the 1919 and 1942 (revised in 1959) editions of Birds of North Carolina
(Pearson et al. 1919, Pearson et al. 1942, and Pearson et al. 1942 revised
by Wray and Davis 1959), provide accounts of colonial waterbirds in North
Carolina that give the reader imsignt inte populations and distributions
in North Carolina at earlier times. Wading Birds {1978) edited by Sprunt,
Ogden, and Winckler provides an excellent review of current research on
wading birds.

For reference to the curreint status of North Carolina pirds refer to
indangered and Threatened Blants and Animals of North Carolina by Cooper
et al. (1977).

Further ianformation on the management of colonial waterbirds in North
Carolina can pe found in Proceedings of a Conference on_Management of
Dredge Islands_in North Carolina Estuaries (Parnell and So0oLS, Eds., 1¥75),
in Development and Management of Avian dapitat oa Dredged Material Islands
by Soots and Landen (1978}, in In€ Use of Dredge Islands by Wading Birds
{Pamell and Soots 1978), and in Plant Succession and Bird Utilization on
Dredged Material Islands_in_ Nortl Carolina Estuaries by Parnell et al.
(1478) -

For tne latest informaticn on nomenclature refer to ITne Coecklist of
Nortn American pirds, Fifti Edition (AQU 1557) and its 1973 and 1976
supplements.
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SPECIES ACCMINTS

This scetion contains information on identification, range, taxonomy
and status, 1977 Nerth Carolina breeding populations, and management of
each species of colonial waterbird nesting in the North Carolina
estuaries.

Photographs and short statements provide assistance with the identifi-
cation of ecach species. For further help refer to field puides such as
A Guide to the Birds (Peterson 1947) or Birds of North America {Robhins
et al. 1966).

The worldwide and North American ranges of each species are outlined to
give the reader an indication of how the Horth Carolina population fits
inte the total range of the species. North America is defined as North
America north of Mexico to he consistant with the Checklist of North
American Rirds (AOU 1957). Information on taxonomy and status are pro-
vided for similar reasons.

The population data for 1977 provide a summarization of present breeding
numbers and indicate the level of use of natural and man-altered mesting
habitats by each specics. Nesting habitats are grouped as barrier beaches,
natural estuarine islands, and man-made/modified sites. Beaches include
sites on the open barrier beach or on sand flats behind the barrier dunes.
Such sites may be natural or mav have been modified by dure building,

of f-road-vehicle travel, or other human activitv., Sitec conditions were

not clearly separable into matural and modified conditions and no effort
was made to do so. Natural estuarine islands referred to sites not con-
structed or modified by dredged material deposition or modified by

other major human impacts such as building construction. Most man-made/
modified sites were theose created or medified by dredging. A few sites
were modified by the construction of buildinpgs, the deposition of ballast
rocks, or other factors.

The section on population trends provides a historical perspective against
which one can view the current population data and status of each species.

The breeding bielegy of each species is outlined with emphasis on those
facts of importance to individuals or agencics working with coastal eco-
systems, The expected dates of colony occupancy, habitat preferences,
and other pertinent features of the breeding biologv of each species is
provided. <Critical aspects of the breeding cycle are discussed when
known.

Management recommendations are made for each species or related groups of
species where such specific recommendations are prescntly possible.
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BROWN PELICAN (Pelecanus occidentalis)

Tdentification

Adult Brown Pelicans are easily identified, having white heads and dark
bodies. The only other North American pelican, the white Pelican, has
4 white body with dark wing tips. Immature Brown Pelicans have dark
heads and bodies.

Range

Worldwide: Breeds along the coasts of Morth America, Central America
and northern South America (AOU 1957).

North America: Breeds along the coast of California, along the Atlantic
coast from North Carolina to Flerida, and across the Gulf coast from
Florida teo Texas (AOU 1957).
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North Carolina: Breeds in southeastern Pamlico Sound and on the Cape
Fear River. Brown Pelicans occur along the entire coast at all seasons.

1977 Colony Sites: 11-06, 11-07. 1978 Colony Sites: 11-04, 39-35,

Taxonomy and Status

Two subspecles of Brown Pelicans occur regularly in North America. The
subspecles nesting on the Pacific coast 1s Pelecanus occidentalils cali-
fornicus. The subspecies nesting on the Atlantic and Gulf coasts is P.
0. carolinensis. Both are on the Federal List of Endangered Species,

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 2 100 101 100
Man-made /Modified Sites 0 0 0 0
Totals 2 100 101 100

Population Trends

This species has undergone recent declines in numbers throughout much of
North America. It was first recorded nesting in North Carolina in 1929
when 14 nests were counted on Royal Shoal in Pamlico Scund (Pearson et
al, 1942) near the 1977 colony sites. The known history of this colony
is given below (adapted from Parnell and Soots 1976},

The History Of The Brown Pelican Nesting Colony Near
Geracoke, North Carelina.

Nests With
Year Date Eggs Juv. Adults Site Source
1929 *? 147 7 ?  Royal Shoal Pearson, et al. (1942)
1947 6 Aug. 14 33 55 Shell Island Wolff (1947)
1948 19 July 4] 0 225 Castle Rock Shaftesbury (1949)
1948 6 Aug. o 0 200 Ocracoke
vicinity Shaftesbury (1949)
1957 7 Aug. 35 87 162 Shell Island Wolff (1958)
1958 ¢ 100+ 1 500 Shell Island Quay (1959)
1959 *? ? 116 ? Shell Island Davis (1960)
1960 29 June 6 85 ? Shell Island Davis (1960)
1961 8 July 2 51 7  Shell Island Davis (1961)
1965 4 July ? 77 70  Shell Island Grey (1965)
1970 7 July ? 31 68 North Rock Steiner (1970)
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Hests With

Year Date Lgps Juv. Adults S5ite ____Source

1972 23 June 30 17 130 North Rock Parnell & Soots
(1976)

1973 30 May 30 22 115  Worth Rock Parnell & Soots
(1976)

1974 11 June 41 53 69 North Rock Parnell & Soots
(1976)

1975 2 June 47 0 84 North Rock Parnell & Soots
(1976)

1975 3 Aug. 0 39 175 North Rock Parnell & Soots
(1976)

-

Tne coleny nas likely been present every year since at jeast 1929, but has
apparently moved several times as island suitability has changed. It is
very gifficult to project population trends from the available data, but
at least there is no clear downward trend.

In 1978, a new colony was established on thé Cape Fear River near South-
port, ¥orth Carolina. This was the first recorded instance of Brown
Pelicans nesting in Nerth Carolina at a gite other than in Pamlico Sound.

Breeding Biology

Breeding Phenology: BY late March nests nave peen built and eggs laid
in North Carolina. We also found, however, that nests witi eggs were
still present as late as early June. The incubation period for the Brown
Pelican is about 4 weeks and the young birds first fly at about 9 weeks
(Palmer 1962). Colony sites are Lius occupied from March through

August.

Critical Features: gites 11-04 and 39-35 were low in elevation. Island
erosion was occurTing and losses due tO flooding during periods of storm
tides appeared likely. Herring Gulls were also nesting near the Ocracoke
colony. Whether or not they prey on pelican eggs is unknown. The increase
of sport fishing boats in Ocracoke inlet and nearby waters of Pamlico Sound
represents a threat of increased disturbance.

Nesting Habitat

Substrate: Brown Pelican nests were placed on the ground on substrate of
shell and sand, or in low marsh elder tnickets as much as one-half meter
above the ground.

Vegetation: The Ocracoke colomy was on a site dominated by marsh elder,
saltmeadow cOTdBrass, and salt grass. Tne Cape Fear River site was dom—
inated by a variety of low grasses and forbs, primarily galt grass and
marsh eldet.
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Fig. 8. Brown Pelican nest lings.

Management

The Ocracoke Brown Pelican colony appeared to be healthy im 1978. Pro-
tection from disturbance may prove helpful. The construction of an el-
evated island site nearby would provide protection from overwash if the
pelicans could be induced to move their coleny. Some protection from
storm erosion might be feasible. The Cape Fear River colony was on a
severly eroding dredged material jsland. No management, other than site
protection should be attempted until this colony is well established.
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land (Site 11-07)-

Erown Pelican nesting site on North Rock 1Is
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GREAT BLUE HERON (Ardea herodias)

Fig. 10. Immature Great Blue Heron

Identification

This heron is identified by its large size and slaty gray coloration.
Adults are about 4 feet (1.2m) tall (Peterson 1947).

Range

Worldwide: Breeds throughout much of North America, in the West Indies,
Mexico, and the Galapagos Islands (AQU 1957).

North America: Breeds across much of southern Canada and the United
States. Wiaters throughout most of the United States (AOU 1957).
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North Carclina: The Great Blue Heron 1s a relatively commen to sparse
permanent resident of the coastal plain and a transient or summer visitor
elsewhere. It nests primarily in colonies in the coastal plaln swamps.
individual pairs have been found at 2 estuarine colonies.

1977 Coleony gites: 22~4l1.

Taxonomy and Status

Several subspecies of the Great Blue Heron (Ardea herodias) have been
described from North America. The subspecies nesting in North Carolima
i5 Ardea herodias hercdias. In North Carclina the Great Blue Heron is

———

considered "of special —oncern” (Parnell et al. 1977).

North Carolina Breeding Pogulation

A single nest was found in an egtuarine colony in 1977. The coastal
plain nesting population was astimated at 988 nesgts in 1976 (Soots and

Parnell 1979).
Population Trends

Colonies of Great Blue Herons have been known tO nest in the coastal
gwamps since 1898. 1Im 1939, 2 colonies were kKnown. One in Brunswick
County contained about 40 pairs, and the other in Bertle County con-
tained 58 nests (Pearson et al. 1942). 1In 1976, 22 inland sites were
jocated containing a total of 988 nests (Soots and Parnell 1979). No

trends are apparent.

Breeding Biolegy

Breeding Phenology: Great Blue Herons are among the earliest of nesting
herons and may begin building their pests in March (Palmer 1962). The
incubation period is about 28 days, and the young apparently require
about 60 days to reach flight {Palmer 1962).

Critical Features: UnknowT

Nesting Habirat: Most colomnies were located in the toPs of swamp
forests {Scots and Parnell 1979). The nests seen in estuarine colonies
were placed with those of the Great Egret in the tops of waX myrtle or

1ive oak.
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GREAT EGRET (Casmerodius albus)

Fig. 11. Adult Great Egret at nesting site.

Identification

This is the largest of the White Egrets found in North Carclina. It is
readily identified by its white plumage, yellow bill, and black legs and
feet.

Range

Worldwide: Breeds in Europe, Asia, Australia, Africa, South America,
Central America, and North America (AOU 1957).
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NMorth America: The Great Egret breeds along the Pacific coast north to
Qregon, in the Mississippi Valley, along the Atlantic coast from Main to
Florida, and along the entire Gulf coast. Tt winters across the southern
United States and as far north as gouthern Oregon along the Pacific coast,
and from New Jersey southward along the Atlantic coast (Paluwer 1962,
custer and Osborm 1977) .

North Carclina: Breeds in most estyarine colonies from Currituck Sound
to the Cape Fear River. Also nests inland in coastal swamps (Soots and
Parmell 1978). Winters regularly in reduced numbers throughout the es-
tuaries and coastal plain.

1977 Colony Sites: 01-01, 03-05, 06-12, 07-02, 07-05, 10-02, i1-04, 11-
07, 14-02, 16-01, 17-01, 21-03, 21-04, 22-41, 27-07, 39-46, 39-31.

Taxonomy and Status

A single subspecies, Casmerodius albus egretta, OCcurs in North America.
It is listed as "of special comcern” in North Carolina (Parnell et al.
1977) .

1977 Breeding Population

Colonies Nests
Nunmber Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 4 23 61 12
Man-made /modified sites 13 77 438 88
Tatals 17 100 499 100

Population Trends

This species was eagerly sought by the plume hunters of the late 1800's.
Pearson et al. (1919) states that formerly it was an abundant species in
the southern states but gives no authority. A single colony containing
about 20 pairs 1ocated at Orton Plantation In Brunswick Countiy, and care—
fully protected by the owner, was the only known breeding site in North
Carclina in the early 1900's. The species was considered rare, and Pearson
et al. (1919) expressed doubt that it would remain a part of the Nerth
Carolina avifauna. BY the time the second edition of Birds of North

Carolina was published in 1942 {Pearson et al. 1942) the Orton colony

had grown to 50 pairs, and breeding colonies had also been recorded in
Carteret County. BY 1955 when Funderburg and Quay (1959) studied the
maritime birds of southeastern North carolina this species had become a
common SUmmer resident.

our research indicated that this species has become widespread through—
out the estuaries. It was generally an important species in most coastal
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heronries and alsoc nested at several inland sites (Soots and Parnell
1978).

Breeding Biology

Breeding Phenology: Some Great Egrets spend the winter in North Carolina
and may roost at or near colony sites throughout the winter. By early
March they have begun courting at Battery Island, and by late March eggs
are present in many nests. By mid-April nesting is well underway through-
out the estuary. GEgg laying will continue into May, but most individuals
of this species begin nesting early and do not extend the nesting perlod
into late summer as do many of the other waders. Incubation requires 23
to 24 days, and the young birds reach flight at about 6 weeks (Palmer
1962). GCreat Egrets have thus usually fledged their young by early July.
Some birds may continue to roost at colony sites through the fall and
winter.
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Critical Features: Great Egrets are affected most by inclement weather
during the nesting season and by habitat loss. Human disturbance may
also be a factor.

Nesting Habitat: Great Egret mests have been found on the ground, in
stands of giant reed, in shrub thickets, in tall trees, and on man—made
platforms.

Most colonies in North Carolina are 1ocated on dredged material islands
jn the upper ¢anopy of well established shrub thickets dominated by wax
myrtle, bayberry, gilverling or red cedar.

Fig. 13. Great Egrets nesting in canopy of shrub forest at Battery
island, North (Site 39-51).

Manggement

Critical Factors: The availability of well developed shrub thickets on
isolated islands near inlets appears L0 be the major habitat requirement
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for most wading birds. Such sites should be free from mammalian predators
and from human disturbance.

Availability of Suitable Habirat: Most estuarine heronries are located
on dredged material islands. The preferred shurb thickets require 10 to
20 years to develop (Soots and Parnell 1975). Frequent dredging in
some locations has prevented the development of suitable habitat. In
other cases the threat of future deposition on existing active or
potential sites is a major factor.

Management Methods: The prevention of the deposition of dredged materials
on or the diking of active sites is of critical importance. The preven-
tion of disposal or diking on selected potential sites could also be an
important factor. The planting or encouragement of shrub vegetation on
certain sites may also be beneficial.

Wading bird colony sites may persist almost indefinately if appropriate
vegetation is maintained and if sites are protected from disturbance.
This means that site protection by private or public agency ownership or
control is feasible. An important management possibility in North
Carolina 1s the management of wading bird colony sites by the Natiomal
Audubon Society or by State or Federal agencies.
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SNOWY EGRET (Egretta thula)

ad
Fig. 14. Snowy Egret in breeding plumage.

Identification

This small white egret is easily identified by its black bill with a
yellow base and black legs with contrasting yellow feet.

Range

Worldwide: Breeds in North America and Central and South America (AQU
1937) .

North America: Breeds primarily along the Atlantic coast from Maine
south to Florida (Custer and Osborn 1977) and across the Gulf coast
(Palmer 1962). Nests inland from California to Colorade and south to
New Mexico and Texas (AOU 1937). Winters primarily along the Atlantic
coast from New Jersey to Florida and across the Gulf coast to Mexico

(Palmer 1962).
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North Carolina: Nests in most ccastal colonies from Currituck Sound to
the Cape Fear River. Winters in soutneastern North Carcolina in reduced
numbers.

1977 Colony Sites: 01-01, 03-05, 06-10, 06-12, 06-1%, 07-02, 07-U5,
10-02, 11-04, 11~07, 14-02, 16~-01, 17-01, 21-03, 21-04, 22-41, 39-46,
39-51,

Taxonomy and Status

Two suospecies have been described from North America. Egretta tnula
thula is the Atlantic and Gulf coast race while E. t. brewsteri is the
western form (AOU 1957). E. t. thula is listed as "of special concern”
in North Carolina {(Parnell et al. 1977).

1977 Breeding Population

Colonies Nests
Rumber Percent Number Percent
Beaches 0 0 (1] 4]
Natural Estuarine Islands 5 28 46 4
Man-made/Modified Sites 13 72 1027 96
Totals 18 100 1073 100

Population Trends

Like the Great Egret, the Snowy Egret was slaughtered by plume hunters

in the late 180Q's. In 1898, Pearson found no evidence of Snowy Egrets

in North Carolina (Pearson et al. 1942). 1In 1904 the only known breed-
ing colony in North Carolina consisted of 8 pairs nesting at Orton Plan-
tation in Brunswick County (Pearson et al. 1942). By 1939 several nesting
colonies of wading birds were known to be active in the North Carolina
estuaries. Snowy Egrets were apparently present inm all of these. This
included 20 Snowy Egrets at Battery Island (Pearson et al. 1942). By 1955
the number at dattery Island had grown to 70 nests (Funderpurg and Quay
1959} and by 1977 numbers had increased to over 400 nests. The Snowy
Egret is presently widespread in the coastal colonies. It was the fourth
most abundant wading bird censused.

Breeding Biclogy

Breeding Pnenclogy: While a few Snowy Egrets overwinter in North
Caroclina, most move inte North Carclina in the early spring. 3By late
March they gather at Battery Island and are incuvating by mid-April.

Snowy Egrets were found incubating as late as mid—June. The incubation
period ranges from 21 to 24 days {(Jenni 1969), and the young leave the
nest at 20 to 25 days of age (Palmer 1962). In 1977 Snowy Egrets occupied
breeding sites until late July and early August. During the wet rainy
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gurmer of 1976, birds were still laying eggs at Battery Igland in mid-
July. Such renesting attempts could easily result in nesting activities
extending into September.

M: Snowy Egret breeding success is closely tied to the
weather in May and June. Prolonged cool rainmy periods result in the
death of many young and will extend the breeding season due to extensive
renesting attempis- The pressure of mammalian predators may also be

catastrophle.

Fig. 15. Pale blue Snowy Egret eggs in typical platform nest.

Nesting Habitat: Snowy Egrets nest primarily in thickets of wax myrtle,
bayberry, silveriing, and marsh elder. They generally place thelr nests
vithin the cover of the interior of the shrubs from ground level to shrub
tops. In the Monkey Island colony they nested as high as 15 to 30 meters
in red cedars and hackberrys.

Management

See Great Egret account. 40
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LOUISIANA HERON (Hydranassa tricolor)

Fig. 16. Adult Louisiana Heron.

Identification

This medium sized heron is identified by its generally dark back, head,
and neck and clear white belly.

Range

Worldwide: Breeds across the southern United States into Central
smerica and Northerm South America (AOU 1957).

North America! Present at all seasons along the Atlantic ceast from
Maryland to Florida and across the Gulf coast (Palmer 1962). Breeds as
far north as New York on the Atlantic coast (Custer and Osborn 1977).
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North Carclina: Present all year throughout the estuaries. Nests in
most colonies from Currituck Sound to the Cape Fear River.

1977 Colony Sites: 01-01, 03-05, 06-10, 06-12, 06-19, 07-02, 07-05,
10-02, 11-04, 11-07, 14-02, 16-01, 17-01, 21-03, 21-04, 22-41, 39-46,
39-51.

Taxonomy and Status

A single subspecies, Hydranassa tricolor ruficollis, is recognized from
North America. In North Carolina it is considered "of special concern"
(Parnell et al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 5 28 112 7
Man-made /modified sites 13 72 1523 93
Totals 18 100 1635 100

Population Treunds

This heron was first reported in North Carolina in 1898. In that year

4 breeding sites were discovered. These were in Carteret and Bruns-
wick Counties, and a total of "4 thousand or more pairs' were estimated
(Pearson et al. 1942). Apparently they had not suffered at the hands of
the plume hunters as did the Great and Snowy Egrets. Funderburg and
Quay (1959} listed the Louisiana Heron as a commen summner resident in
southeastern Nerth Carolina in 1955. They recorded 159 nests at Battery
island. It comtinues to be a common breeding species throughout the
North Carolina estuaries. It was present in all of the estuarine
breeding colonies in 1976 and 1977 and was the second most abundant

specigés.

Breeding Biology

Breeding Phenclogy: Louisiana Herons begin moving to colony sites in
early spring. Courting birds were present at Battery Island by the

end of March in 1977. By mid-May some eggs had already hatched, indicat—
ing that egg taying had begun by late April. The incubation period is
about 23 to 25 days (Jenni 1969). The age at which the young leagve the
nest is unknown, but it is probably about 7 weeks. Louisiana Herons

may have axtended breeding seasons, and in 1977 {(a dry vear) birds were
still incubating at Battery Island during the third week of July.

Colony sites may thus be active into late August or early September.
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Fig. 17. Eggs and newly hatched young of the Louisiana Herom.

Critical Features: See Snowy Egret Account,

Nesting Habitat: See Snowy Egret Account.

Management

See Great Egret Account
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LITTLE BLUE HERON (Florida caerulea)

M r—”’%

Fig. 18. Adult Little Blue Heromn.

identification

The adult Little Blue Heron iz the omnly uniformly dark medium-sized
heron seen in North Carolina. Lmmatures are white with pale greenish-
yellow legs and 5i1l. During the moult to adult plumage they may appear
"pied" having patches of dark and light feathers.

Range

wor ldwide: Breeds in eastern North America, Central America, and
porthern South America (AQU 1957).

44



North America: Breeds along the Atlantic coast from Massachusetts south-
ward to Florida (Custer and Osborn 1977}, across the entire Gulf coast,
and up the Mississippi Valley to Missouri (AOU 1957). Winters across

the Gulf coast and nortinward along the Atlantic coast to Virginia (40U
1957).

North Carolina: Breeds in most of the estuarine coleonies from Currituck
Sound to the Cape Fear River. It overwinters in small numbers primarily
in southeastern North Carolina.

1977 Colony Sites: 01-01, 03-05, 06-10, 07-02, 07-05, i0-02, 11-04,
11-07, 14-02, 16-01, 17-01, 21-03, 21-04, 22-41, 27-06, 39-46, 39-31.

Taxonomy and Status

A single subspecies Florida caerulea caerulea cccurs in North America.
It is considered "of special concern'" in North Carolina (Parnell et al.
1977).

1977 Breeding Population

Colonies Nesgts
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 3 18 92 11
Man-made/modified sites 14 82 713 89
Totals 17 100 805 100

Population Trends

In the 1919 edition of Birds of North Carolina (Pearson et al. 1919)
stated that the Little Blue Heron was ''one of the most abundant herons
in the state." In the late 1800's and early 1900's this species nested
at inland sites at Lake Mattamuskeet in Hyde County, Great Lake in
Craven County, and near Red Springs in Robeson County (Pearson et al.
1942). In 1937, George Lay visited a newly discovered heronry in
Bertie County. He estimated that 10,000 Little Blue Herons of all ages
were present (Lay 1937). A careful survey of this colony in 1938
produced an estimate of 540 nests (Craighill and Grey 1938). In the
1930's Little Blue Herons were also repcrted nesting at several coastal
sites from Buxton to Southport (Pearson et ali. 1942).

In the early 1900's, all known colony sites were in the coastal swamps,

By the 1930's, however, the species was shifting its center of abundance
to the coast, and colony sites were reported at both inland and coastal
locations.
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A hint of the reason for this shift came in a report by Robert Wolff that
in 1953 a heronry near Plymouth, estimated to contain over 1,000 nests

in 1952, was destroyed by a timbering operation during the egg laying
period (Wolff 1954). By the 1960's reports of inland Little Blue Heron
colonies ceased. In coastal aerial surveys in 1975 and 1976 we found no
Little Blue Herons nesting in the inland swamps. The species is now,
however, a regular and common component of most of the estuarine multi-
specied colonies. It is usually present in small to moderate numbers

but was the second most abundant species in the colony at Emerald Isle.

Breeding Biology

Breeding Phenology: Little Blue Herons begin nesting by early April.
The incubation period ranges from 22 to 25 days (Jemnni 1969) and young
birds are about cne month old at first flignt (Palmer 1962). Renesting
due to adverse weather may be extensive. Reproductive activity may thus
coptinue at colomy sites well into July in nermal years, and as late as
September during wet rainy sSummers.

Critical Features: Little Blue Herons are subject to considerable mor-
tality of embryos and young during extended periods of cool wet weather,
They are also subject to losses due to mammalian predators and to human
disturbance of colenies. Cattle Egrets may cause nesting mortality by
stealing nesting material and by competing with the Little Blue Heron
for nest sites (Werschkul 1977, Chaney et al. 1978).

Nesting Habitat

Little Blue Herons nest most often in thickets of wax myrtle or silverling,
at elevations of 2 to 3 meters. They will also, however, occasiconally
place nests 10 to 15 meters up in live oak or hackberry trees, or at

ground level in dense stands of saltmeadow cordgrass or sea oX-—eye,

Nests are usually in dense vegetation well hidden from view.

Management

See Great Egret Account.
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GREEN HERON (Butorides striatus)

Fig. 19. Immature Green Heron.

Identification

The Northern Green Heron is, except for the Least Bittern, the smallest
heron occurring in North America. Feather color of the upper parts of
the adult is a dark grayish green. The undery parts are brownish gray.
The wings are greenish in color and the feet and legs are yellow. The
top of the head is greenish black while the rest of the head and most of
the neck is chestnut (Peterson 1947).

Range

Worldwide: Breeds in North America, Central America, the West Indies,
and northern South America (AQU 1957).
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North America: Breeds throughout the eastern two-thirds of the United
States northward to southern Canada and in the western coastal states.
Winters chiefly from southern United States southward (AOU 1957).

North Carolina: Breeds throughout the central and eastern parts of the
state. A few remain through the winter, mostly along the coast (Pearson
et. al. 1959).

1977 Colony Sites: 01-01, 22-41, 27-03, 27-04, 27-06, 27-07, 3946

Taxonomy and Status

There are 3 subspecies recognized in North America. Butorides striatus
virescens breeds throughout the eastern two—thirds of the United States
extending into southern Canada and northern Mexico. B. s. anthonyi
breeds in the far western states. B. Ss. frazari is resident locally in
the southern half of Baja California. The Green Heron is not listed in
the Endangered and Threatened Plants and Animals of North Carolina
(Parnell et al. 1977).

1977 Breeding Population1
Colonies Nests
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 1 14 13 14
Man-made/modified sites 6 86 77 86
Totals 7 100 90 100

IThe Green Heron is not as strongly colonial as other herons. Isolated
nests could have been easily missed during estuarine surveys. The species
also nests at iniand sites., There is no avallable information on the
abundance of nesting birds inland.

Population Trends

Due to its elusive habits and solltary nesting behavior, very little is
known about populations of Green Herons in North Careclina or elsewhere.
The population in North Carolina estuaries appears to have remained
stable during the past 7 years.

Breeding Biology

Breeding Phenology: Egg laying begins in North Carclina in late April
The incubation period ranges from 19 to 21 days {(Meyerriecks 1960).

Young attain flight in 21 to 23 days (Meyerriecks 1960). By mid-July
most young have fledged. Unusually cold, wet weather during the early

part of the breeding season may extend the egg laying peried into early
July.
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Critical Features: The Green Heron is less colonial than the other Spe—
cies covered in this atlas, however, it shows a preference for nesting
around the perimeter of colonies of the other more colonial species or in
isolated shrubs or trees adjacent to such colonies.

Fig. 20 Typical estuarine nesting habirat of the Creen Heron.

Nesting Habitat

In the estuaries, Green Herons showed a preference for nesting on islands
in the mid-seral stages of plant succession. These were usually located
closer to the mainland than islands on which other species of herons
nested. The Green Heron showed a strong preference for nesting in red
cedar when this plant was present (C. Byrd 1978). Wax myrtle, marsh elder,
yaupon, and hackberry were alsc selected as nesting sites. ¢, Byrd (1978)
found that height among 77 nests found in the estuaries raoged from 0.2

to 4.8 meters and averaged 1.4 meters.
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Management

This species nests singly or in small aggregations around the edges of
the mixed-species colonies. Management for the mixed species assem-
bledges will benefit this species to some extent. It does not, however,

lend itself to management to the degree of the other more highly colonial
species.
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BLACK-CROWNED NIGHT HERON (Nycticorax nycticorax)

Fig. 21. Adult Black-crowned Bight Heron.

Identification

A stocky medium-sized heron with a very dark back and a white face and
venter. Sexes are similar., Immatures are brown streaked.

Range

Worldwide: Europe, Asia, Indonesia, Africa, South America, and North
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America (AOU 1957).

North America: Breeds from southern Canada southward through most of
the non-arid portions of the United States {Palmer 1962). Winters in
the southern states, and into Central and South America.

North Careclina: Breeds in most of the coastal colonies from Roanoke
Sound to the Cape Fear River. Winters throughout the coastal zone of
North Carolina.

1977 Colony Sites: 03-05, 06-12, 07-05, 10-902, 11-07, 14-02, 16-01,
17-01, 21-03, 21-04, 22-41, 39-46, 39-51.

Taxconomy and Status

A single subspecies Nycticorax nycticorax hoactli cccurs iun North
America. This race appears on the 1977 iplue List" (Arbib 1977) and
is "of special concern” in North Carolina (Parnell et al. 1977}.

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 0 0 o
Natural Estuarine Islands 2 15 12 5
Man-pade/meodified sites 11 85 235 95
Totals 13 100 247 100

Population Trends

In the early 1300's the Black-crowned Night Heron was considered to be
a regular summer resident along the Nerth Carolina coast (Pearson et al.
1919). It appears that this species was not actively sought by the
plume hunters. It was recorded nesting at several sites from Dare to
Brunswick County at that time. There are, however, almost no indica-
tions in the early literature of numbers of birds. This is likely due
to tneir nocturnal feeding habits and their habit of nesting in small
isolated colonies, as well as nesting in association with other herons
and egrets in the larger mixed species colonies. The only comparison
possible is between the present study and Funderburg and Quay's work in
southeastern North Carolina im 1956. They found only 5 nests at
Battery Island, while in 1977 we iocated 75 nests at this site. It is
likely that this species did not reach the very low population level in
the late 1800's that was common for most waders. It also appears, how=
ever, that this specles may be sharing the general increase in numbers
seen for most waders in recent years.
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Breeding Biology

Sreeding Phenology: Black-crowned Night Herons are usually among the
earliest nesting species in the coastal colonies. Courting and egg
laying was observed as early as late March at Battery Island in 1977.
In the Roanoke Sound colony large feathered young were present by 2
June 1977. Given an incubation period of 24 to 26 days and a
requirement of & weeks until fledging (Palmer 1962), these nests must
have been started by late March or early April. Nesting is often pro-
longed, however, either by late starters or second nesting attempts. In
some coleonies eggs were still being incubated in early June of 1977,
indicating that the nesting cycle would continue at least into mid-July
and perhaps into early August.

Critical Features: This species will nest both in the multispecied
colonies and in small isolated pure colonies. They may thus be less
affected by catastrophes befalling the large colonies. They are, how-
ever, adversely affected by prolonged wet weather. They also prey on
the young of other wading birds in the multispecied colonies and may
have a detrimental impact especially when associated with other envi-
ronmental problems such as bad weather.

Nestinpg Habitat: Black-crowned Night Herons nested in a wide range of
conditions. They were most commonly found nesting in the dense interiors
of the coastal shrub thickets. Nests were most often placed in wax
myrtle, silverling, or red cedar. They were also commonly found nesting
in small isolated low clumps of silverling and marsh elder, and at times
placed their nests at ground level in dense stands of saltmeadow cord
grass, black needlerush, or sea oX-eye.

Management

See Great Egret Account.
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YELLOW~CROWNED NIGHT HERON (Nyctanassa violacea)

Fig. 22. Adult Yellow-crowned Night Herom.

Identification

The adult is medium-sized and stocky with a dark gray body (above and
below). It has a white erown and white facial spot on an otherwise
black head. The plumage of immatures is very similar to that of the
impature Black-crowned Night Heron, but is more finely speckled on the
back (Peterson 1947).

Range

Worldwide: Breeds in North America, Central America, and south to Peru
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and Brazil in Scuth America (AOU 1957).

North America: Breeds aleng the Atlantic coast from Massachusetts south
to Florida, across the entire Gulf eoast, and up the Mississippi Valley
to Illinois and Ohio (Palmer 1962). Winters along the Atlantic coast
from South Carclina to Florida and across the Gulf coast (Palmer 1962).

North Carolina: The range in North Carolin is poerly known. The only
nesting sites discovered during this study were near Beaufort (1976} and
at Pea Island (1577). This species regularly winters in small numbers
in southeastern North Carolina.

1977 Colony Sites: 07-02,

Taxconomy and Status

A single subspecies Nyctanassa violacea violacea occurs in the United
States. It is listed as "of special concern" in North Carolina (Parmell
et al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beacies 0 0 0 O
Natural Estuarine Islands 0 0 4] 0
Man-made/altered sites 1 100 2 100
Totals 1 100 2 100

Population Trends

The Yellow-crowned Night Heron is the least known of the herens nesting
in Nortn Carclina. Although it was suspected that this species nested
in the state at the time the first edition of Birds of North Carolina
was written, no nest had been found (Pearson et al. 1919). The first
nesting record came from near Rocky Mount in 1939 (Pearson et al. 1942).
Nesting records since that time have indicated that the species nests
sporadically as single pairs or very small colonies, primarily in the
swamps of the coastal plain (Pearson et al. 194z, revised Wray and Davis
1959). We nave found small numbers of Yellow-crowned Night Herons at
only 2 estuarine sites. It is likely that small isclated colonies have
been overlooked. It appears that this species has been and continues to
be the least abundant of the herons of North Carolina. Indications are
that its numbers have not changed dramatically in North Carclina since
the early 1900's,
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Breeding Biology

Too little data are available to provide more than a brief summary. At
the 2 sites where we found Yellow-crowned Night Herons nesting, their
phenology appeared similar to that of the Black-crowned Night Heron.
Palmer (1962) does not give the incubation period or fledging period for
the Yellow—crowned Night Heron, thus indicating a general lack of basic
information about the biology of the species.

The nests in the 2 coastal cclonies were in dense thickets dominated by
wax myrtle. Nest placement was similar to that of Black-crowned Night
Herons.

Management

See Green Heron Account.
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CATTLE EGRET (Bubulcus ibig)

Fig. 23. Cattle Egret in breeding plumage.

Identification

A medium-sized white egret with yellow bill and legs. During the nest-
ing season there is a yellow~buff cast to the crown and back.

Range

Worldwide: Breeds in southern Europe, southern Asia, Australia, Africa,
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northern South America, Central America, and eastern North America (AQU
1957).

North America: Breeds along the Atlantic coast from New York to Florida
and across the Gulf coast to Texas (AOU 1957, Custer and Osborn 19717,
Ogden 1978). Winters in Florida and southward (Palmer 1962).

Nortn Carolina: Nests in colonies from Currituck Sound to the Cape Fear
River. Does not winter in North Caroclina.

1977 Colony Sites: 01-01, 03-05, 07-05, 14-02, 16-01, 21-04, 22-41,
39-46, 39-51.

Taxonomy and Status

A single subspecies, Bubulcus ibis ibis, occurs in North America. The
North American population 1is expanding.,

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 )] 0 o]
Natural Estuarine Islands 1 11 230 14
Man~made/modified sites B8 89 1371 86
Tetals 9 100 1601 100

Population Trends

The Cattle Egret was first recorded in the United States in Florida in
the early 1940's (Palmer 1962). Since that time the species has spread
rapidly north (Ogden 1978). It was first recorded nesting in North
Carolina in 1956 when 2 pairs were found in the colony at Battery
Island {(Quay and Adams 1956). By 1959, there were approximately 14
pairs nesting at Battery Island, 8 adults in the colony at Beaufort,
and several adults at the Pea Island colony site (Quay and Funderburg
1959).

Since that time there has been a steady increase in numbers of Cattle
Egrets nesting in North Carolina. By 1977 it had become the third most
abundant nesting wading bird. The North Carolina nesting population
appears to be continuing to grow.

Breeding Biology

Breeding Phenology: By mid—April the earliest birds have arrived at
colony sites and have begun nesting. This species spreads its nesting
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over a very long period, and in 1977 many birds were still incubating
egps in mid-July. Tne incubation period is 22 to 23 days (Jemni 1969),
and the young birds require & to 7 weeks to fledge (Palmer 1962). cattle
Egrets may tious occupy nesting sites well into September,

Critical Features: Cattle Egrets appear susceptible to cold rainy wea-
ther, but the long breeding period may result in a smaller percentage of
the seasonal effort being lost due to inclement weather than for a
species which has a more synchronous nesting cycle. Loss of suitable
habitat and buman disturbance appear to be the most critical factors in
tie continued well-being of this species.

Nesting tlabitat: Cattle Egrets usually nest in dense shrubs or low
trees. Nests range in height from about ? meters up to 15 meters.

We have not seen Cattle Egret nests on the pground or in dense grasses,
They most commenly nest in wax myrtle, yaupon, silverling or red cedar.

Management

See Great Egret Account
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GLOSSY IBIS (Plegadis falcinellus)

Identification

Identified as an ibis by its long decurved bill and wader appearance. It
is slightly smaller than the White lbis and is a dark bird. It appears
black in poor light and a rich iridescent bronze color in sunlight.

Range

Worldwide: Widespread throughout Europe, Asia, Indonesia, Australia,

Africa (AOU 1957), and eastern North America (Hailman 1959, M. Byrd 1978).

North America: Breeds along the Atlantic coast from Maine to Florida

(Custer and Osborn 1977) and across the Gulf coast to Texas (AGU 1957).
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Winters casually north along the Gulf coast and in south Florida (aou
1957). 1t wanders north in spring and summer to southerm Ontario, Quebec,
and Nova Scotia, and through states east of the Mississippi River (M.

Byrd 1978).

North Carclina: Nests in most estuarine colonies from Roanoke Sound to
the Cape Fear River. Seldom seen in winter in Nerth Carolina,

1977 Colony Sites: 03-05, 06-10, 07-05, 10-02, 11-04, 11-07, 14-02,
16-01, 17-01, 21-03, 39-46, 39-51.

Taxonomy and Status

A single subspecies Plegadis falcinellus falcinellus occurs in North
America. In Novth Carolina the Glossy Ibis is considered "of special
concern” (Parnell et al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands 2 17 34 8
Man-made /Altered Sites 10 83 386 92
Totals iz 100 420 100

Population Trends

The 15919 edition of Birds of North Carolina (Pearson et al. 1919 indi-
cated that the Glossy Ibis had not been recorded in North Carolina. The
first record for the state was from Bodie Island in 1926 {(Pearson

et al. 1942). 1In 1956 at least 12 pairs nested at Battery Island (Quay
and Adams 1956), and & pairs were present in a colony near Morehead City
(Davis 1957). Following 1956 the species began to spread rapidly north-
ward and now nests into Maine (Custer and Osborn 1977)., In North Carolina
there is some indication that the breeding population of this species is
beginning a decline.

Breeding Biology

Breeding Phenology: Glossy Ibises do not begin nesting with the earliest
group of herons but appear to enter the colonies after they have been
occupied by other species. Nesting generally begins in mid-April. The
incubation pericd is 21 days, and they attain flight at about 6 weeks
after hatching (Palmer 1962). Renesting may continue well into the summer
if early clutches fail. <Colony sites may thus be occupied through August,
especially during wet summers.
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Fig. 25. Glossy Ibis nest with eggs.

Critical Features: This specles appears very susceptible to cool wet
weather. Under these conditions in 1976, many dead and dying young were
observed, and preduction of young was very low. This species regularly
nests on or near the ground and may be more subject to mammalian predation

than other species.



Fig. 26. Typical mixed-species breeding colony lecated in a low
shrub thicket.

Nesting Habitat: Glossy Ibis nests are usually scattered throughout mixed
specles heronries. They appear to prefer dense vegetation (Burger and

Miller 1977), but will nest from ground level to the upper portions of the
shrubs or low trees of most colony sites. They have been found nesting in

saltmeadow cordgrass, sea ox-eye, giant reed, wax myrtle, bayberry, and
other vegetation.

Management

See the Great Egret account
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WHITE IBIS (Eudocimus albus)

Fig. 27. Adult White Ibis.

Identification

Ibises are long-legged wading birds with decurved bills. The adult
White Ibis is easily identified by its white plumage, black wing tips,
and red bill and feet. Immature birds are dark but show conspicuous
white rumps when flying away from the observer (Peterson 1947).

Range

Worldwide: Breeds in the southeastern United States, along both coasts
of Central America, in the West Indies, and into northern South America,
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(A0U 1957).

North America: Breeds along the Atlantic coast from Virginia (Frohring
and Beck 1978) to Florida and across the Gulf coast to Texas {Palmer
1962). Winters aleng the Gulf and Atlantic coasts north to North
Carolina.

North Carolina: Breeds only at sites near Southport and near Beauforr.
Winters commonly in southeastern North Carclina.

1377 Colony Sites: 21-03, 39-46, 39-51.

Taxonomy and Status

A single subspecies occurs in North America. It is listed as "of special
concern" in North Carolina (Parnell et al. 1977).

1977 Breeding Population

Colonieg Nests
Number Percent Number Percent
Beaches 0 0 0 0
Natural Estuarine Islands ¥} 0 1, 0
Man-made/modified sites 3 100 1951 100
Totals 3 1400 1951 100

Pgpulation Trends

The first record of the White Ibis in North Carelinag was an observation
of 3 immature birds on 26 July 1889 (Pearson et al.1919). Irregular
observations continued until 1950 when an estimated 1,200 birds were
found nesting at Lennons Marsh {Stephens 1950). Beginning in the early
1960's Wnite Ibises appeared in the Battery Island colony. The first
nest was located in 1963 (Adams 1963). Since that time there appears to
have been a steady increase in the numbers of White Ibis at Battery
Island. 1In 1970, 300 nests were counted and 1,000 adults estimated to
be present. 1In 1976, 3,124 nests were counted. The lower number of
nests (1,948) found in 1977 is unexplained. In 1972 White Thises were
found nesting in small numbers in the heronry in the Newport River near
Beaufort. By 1976, numbers there had increased to 51 nests. It thus
appears that White lbises are steadily increasing in numbers in North
Carolina, and it is expected that the species will spread intoc other
colonies.
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Fig. 28B. Nest of White Ibis containing the heavily speckled eggs
characteristic of this species.

Breeding Bioclogy

Breeding Phenology: White Ibises are relatively early nesters at

Battery Island. In 1977, about 2,000 adults were courting by late

March. By mid-April egg laying was well underway. The incubation period
is 21 to 23 days and young birds attain flight in about 5 weeks (Palmer
1962). By mid-July most young birds have begun to fly. Flying juveniles,
however, continue to utilize colony sites for several weeks. Battery
Island is thus occupied by White Tbises from late March until early
Angust.

Critical Features: The White Ibis appears to be less affected by in—
clement weather thap are other species of wading birds. In 1976, when
most species suffered heavy losses during prolonged periods of cool,
rainy weather, White Ibises appeared unaffected and fledged large numbers
of young.
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Nesting Habitat

White Ibises nest in dense aggregations in shrubs or trees. They nest
from near ground level up to 8 to 10 meters in elevation. Nests are
usually placed near the centers of the shrub or tree. In North
Carolina they appear to prefer live oak, yaupon, red cedar, or the
toothache tree,

Fig. 29. Nesting habitat of the White Ibis at
(39~46).

Battery Island, south

Site Management

See the Great Egret Account.
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BERRING GULL (Larus argentatus)

e P

Fig. 30. Adult Herring Gull.

Identification

The adult Herring Gull is a large gull with a gray back, gray upper wings
and black wing tips. The remainder of the body is white. The bill is
yellow with a red spot on the lower mandible during the breeding seascn.
Adult coloration is not achieved until the third year (Bemt 1921).

ture birds are dark brown. See a field guide for further details
(Peterson 1947, Robbins et al. 1966).

Imma-

Range
Worldwide: Breeds across morthern North America, Europe, and Asia (AOU
1957).
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Nerth America: Breeds from Alaska across Canada and the northern United
States to the Atlantic coast. The breeding population extends down the
Atlantic coast to North Carolina (AOU 1957, Parnell and Sootsg 1975).

North Carolina: Herring Gulls nest from Roanoke Sound south into Core
Sound. A single nest was recorded on the Cape Fear River in southeastern
North Carolina in 1971, and 2 nests were found in 1972 (Parnell angd

Soots 1975). Populations show a dramatic increase in autumn, and the
species is a common winter resident along the entire North Carolina coast.

1977 Colony Sites: 03-05, 03-06, 03-07, 03-09, 05-06, 06-08, 06-10, 06-12,
10-0z, 11-04, 11-05, 11-06, 11-07, 14-01, 14-02, 14-03, 15-11, 16-01,
16-02.

Taxonomy and Status

A single subspecies, Larus argentatus smithsonianus, breeds in North
America. Its populations are generally increasing, and it 1is sometimes
considered a pest.

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 0 Q 0 0
Natural Estuarine Islands 1(6)1 14 15 3
Man-made/Altered Sites 7(10)1 86 475 97
Totals 7(16)1 100 490 100

lsites with fewer than 4 nests

Population Trends

Herring Gull populations appear to be increasing all along the Atlantic
coast (Kadlec and Drury 1968). They were first found nesting in North
Carolina in 1962 when 2 nests were located on Gull Island in Pamlico

Sound (Hailman 1963). In 1972 we discovered 81 nests at 2 Pamlico

Sound sites. During 1973, 98 nests were found at 6 sites (Parnell and
Soofs 1975). By the summer of 1977 the population had grown to 489 nests
at 22 sites. Most nesting was still confined to Pamlico Sound. The
breeding population has thus grown steadily, and this populatiocn expansion
is likely toe continue

Breeding Biology

Breeding Phenology: It is not known whether or not the North Carelina
nesting Herring Gulls spend the winter in the vicinity of colony sites
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or migrate further southward. Nesting begins in early May in North
Carolina. The incubation period is about 26 days (Bent 1921), and by
early June the first young have begun to appear. Hatching continues well
into June with a few nests with eggs still present in early July. Seven
to eight weeks are required before the young are able to fly (Haycock and
Threlfall 1975), and thus colony sites may be occupied into late August.

Ay
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Fig. 31. Typical deeply cupped nest of the Herring Gull.

Critical Features: While this species appeared not to be affected by
weather, there was an unexplained loss of nests in 1977 followed by a
strong renesting effort. Preferred nesting cover on natural islands was
often found at very low elevations, and nests were subject to overwash.
This species is a predator on other nesting ground birds and is generally
considered undesirable.

Nesting Habitat

Substrate: Most Herring Gull colonies were placed on substrates of fine
sand and drift material in 1977. This appeared to be related to vegeta-
tion more than an actual preference for a particle size.
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Fig. 32. Typical nesting habitat of the herring Gull in North Carolina.

Topography: Most of the larger Herring Gull colonies were on the slopes
and domes of well elevated dredged material islands., Individual nests
or small groups of nests were often placed on drift ridges adjacent to

salt marshes.

Vegetation: Herring Gulls appeared to prefer nesting sites offering
relatively dense cover at the nest but also with good visibility from the
nest. Thus, nests were often placed nest to clumps of dense grasses
either in a habitat with a relatively sparse overall cover or in dense
cover adjacent to openings. Dominant plant species associated with col-
ony sites were saltmeadow cordgrass, seaside goldenred, American beach-

grass, and panic grasses.

Management

This species is generally considered an undesirable component of the
nesting avifauna. Management might be designed to discourage rather
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than encourage the species. The reduction of suitable habitat and/or
direct intervention during the nesting cycle may be desirable. Further
work is needed to determine whether or not this species is having a del-
eterious effect on nesting populations of other waterbirds.
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GREAT BLACK-BACKED GULL (Larus marinus)

R

Fig. 33. Great Black-backed Gull.

Identification

The name is appropriate. This is the only large black-backed gull to be
expected along the Atlantic coast. It is even larger than the Herring
Gull, which it closely resembles except for its dark back and upper wings.

Range

Worldwide: Breeds in northeast North America, Europe, and northeast
Russia (AOU 1957).

North America: Breeds in eastern Canada, the northeastern United States,
and south to North Carolina (40U 1857, Parnell and Scots 1975). Winters
along the Atlantic coast to northeast Florida and in the Great Lakes (AQU

1957).

73



North Carolina: Breceds only in
202t tn Larolina

Roancke Sound and Pamlico Sound in the
vicinity of Oregon Inlet.

Celony Sites: In 1977 nests were found at the following sites: 0305,
03-06, 03-07, 03-09, 06-07.

Taxeonomy and Status

Tnere are no geograpnic races of thig species (AOU 1957). It appears to
be expanding its range southward along the Atlantic coast.

1977 Breeding Population

In 1977, 10 nests were located at 5 sites. No site contained tne 4 nests
necessary to be considered a celony.

Population Trends

Tae first breeding record for North Carolina was in 1972 when an adult was
observed feeding a large juvenille on a dredged material island in Roancke
Sound (Parncll and $Soots 1975). Since that time, numbers have gradually
increased.

Breeding Bioclogy

Breeding Pnenclogy: The breeding biology of this speciFs appears to be
very similar te that of the Herring Gull. Great Black—oagked Gullslwere
usually found nesting witain herring Gull colonies, and the discu531on-
of Herring Gull breeding biology would appear to ap?ly generally to this
species. Further study of tine biology of tais species at the southern
edge of its range is needed.
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LAUGHING GULL (Larus atricilla)
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Fig. 34. Llaughing Gull in breeding plumage.

Identification

The Laughing Gull is the only black-headed gull that occurs along the
North Carolina coast in summer. It is a medium sized gull with a black
anead, dark gray mantle, and white underparts.

Range

Worldwide: Breeds along the western Atlantic coast from Nova Scotia
south to northern Venezuela, and along the eastern Pacific coast from
California into Mexico (AOU 1957).

North America: Breeds along the Atlantic coast from Nova Scotia to
Florida and across the Gulf coast to Texas. It alse breeds in southern
California (AOU 1%57). Winters primarily along the Gulf coast of the
United States and into South America (AQU 1957).
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North Carolina: The Laughing Gull nests at scattered sites from Roanoke
Sound to the Cape Fear River. It is seen along the entire coast in
spring, summer, and fall. Numbers decline by early December and the
specles is generally absent in winter.

1977 Coleony Sites: 03-05, 03-06, 03-07, 03-09, 06-02, 06-10, 06-12,
D6-20, 07-03, 09~03, 09-04, 10-02, 10-04, 10-06, 11-04, 14-01, 14-02,
15-11, 16-01, 16-02, 17-01, 39-28.

Taxonomy and Status

Larus atricilla is a monotypic species-——-no subspecies are rec-
ognized (AOU 1957). It is considered "of special concern"” in North
Carolina (Parnell et al. 1977) due to its heavy dependence on a few
coastal, primarily man-made, sites for nesting.

1977 Breeding Population

Colonies _ Nests
Number Percent Number Percent
Beaches 0 L 0 0 0
Natural Estuarine Islands 7(2) 35 4288 34
Map-made/Man Altered Sites 13 65 8228 66
Totals 20(2)l 100 12516 100

1., .
Sites with fewer than 4 nests

Population Trends

Pearson et al. (1942) commented that the Laughing Gull was not known to
breed in North Carolina at the turn of the nineteenth century. By 1908,
however, they indicated that about 30 young birds were raised on Royal
Shoal in Pamlico Sound. By 1939, breeding colonies were present at
several sites in Cedar Island Bay and in Pamlico Sound. It was estimated
that perhaps 15,000 Laughing Gulls nested in the state in 1939 (Pearson et
al. 1942). If this estimate was correct, then populations at present may
be nearly stable. We do know, however, tinat the species has extended
colonies soutbward from Pamlico Sound and now nests to the Cape Fear River.

Breedinyg Biology

Breeding Phenclogy: Laughing Gulls return te North Carolina waters by
larte March. By early April courtship has begun, and by mid-May egg lay-
ing is well underway. The incubation period is about 20 days {(Bent 1921).
By early June, young are hatching. Young Laughing Gulls require 4 to 6
weeks to attain flight, and fligntless youny are often still in the

colony sites as late as late July.
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Fig. 35. Laughing Gull nest.

Critical Features: The dense grassy flats (primarily saltmeadow cord~
grass) preferred by Laughing Gulls often develop at low elevations along
the perimeters of dredged material islands or on low natural islands.
Colony sites are thus prone to flooding during periods of unusually high
tides. Laughing Gulls generally nest in relatively large colonies and
may abandon a site that becomes inhabited by mammalian predators such as

Noxrway Rats.

Nesting Habitat

Substrate: Most Laughing Gulls colonies in North Carclina are placed on
sites with fine sand and silt substrates. This appears to relate to the
vegetation that develops on suca sites rather than to a direct prefer-
ence for fine textured substrate materiala.

Topography: Laughing Gulls generally nest on low flats, in swales be—
tween more elelvated features, or on the lower slopes of dredged material

islands.
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Fig. 36. Typical nescing habitat of tae Laugining Gull.

Vegetation: Laughing Gulls prefer a relatively dense cover of grasses and
forbs less than 1 meter in neight. Tie dominani specics was usually salt-
meadow cordgrass. Seaside goldenrod, panic grasses, and American beach—
grass were often intermixed and ground cover was usually over 50 percent.
VUpen space for communal courtsuip activities appears to be importaut (Soole
anu Warnm 1943).

Management

Critical Factors: Tuae Laughing Gull is one of the more successful breeding
colonial waterbirds in North Carolina. Its numbers are relatiwvely high and
reproductive success appears to be good. The most critical facter in its
continued existence appears to be the maintenance of sufficient amounts of
suitable unanitat.

Availapility of Suitable Habitat: Sultable nabitat is plentiful at present.
Since most currently used sites are on dredged material islands, tie main-
tenance of tuis phavitat depends on the rate and scnedule of dredged material
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deposition. Suitable habitat for Laughing Gulls rejuires at least 4 to
8 years to develop on dredged material islands {Soots and Parnell 1975,
Parnell et al. 1978). Frequent dredging may thus prevent the develop-
ment of suitable habitat. Sites may be utilized for 5 to pernaps 15
years if not disturbed, or until the sites are invaded by silverling,
wax myrtle, or bayberry.

Management Methods: The maintenance of isolated islands with the proper
vegetative cover throughout the estuary should assure that this species
will flourisa. It may be necessary to remove encroaching brush, curtail
dredged material depesition, or to initiate predator control ro protect
specific colony sites.
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GULL-BILLED TERN (Gelochelidon nilotica)

Fig. 37. Gull-billed Terns at nest on Ocracoke flats (Site 11-01).

Identification

Tnis medium-sized tern is recognized by its stubby black bill, its pale
coloration, and a slightly forked tail.

Range

Worldwide: Distributed along the east ccast of North, Central, and South
America, the west coast of North and Central America, across Europe and
Asia, and into Africa and Australia (AOU 1957).

North America: Breeds from New York State (Buckley and Buckley 1975) to
Florida and across the Gulf coast to Texas. Also breeds in California

from the Salten Sea southward. Winters along tue Gulf coast and into
Central and Scuth America (AOQU 1957).

North Carolina: Nests from Roanoke Sound southward to the Cape Fear River.
Does not winter in North Carolina.
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1977 Colony Sites: 05-06, 06-02, 06-08, 06-09, 06-11, 06~23, 09-03,
09-04, 11-01, 12-01, 14-01, 14-04, 14~05, 14-11, 14-14, 17-03, 20-03,
20-06, 39-26, 39-37, 43-09.

Taxonomy and Status

Gelochelidon niletica aranea breeds along the Atlantic and Gulf coasts
of North America, while G. n. vanrossemi breeds in Califronia. G. n.
aranea 1g considered "of special concern” in North Carolina (Parnell et
al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 31! 18 96 15.5
Natural Estuarine Islands (1)1 1] 1 0.2
Man-made/Altered Sites 14(2)1 82 524 84.3
Totals 1?(4)1 100 621 100.0

1Sites with fewer than 4 nests

Population Trends

Pearson et al. {1919) noted that in 1909 "A pair of these exceedingly
rare birds" nested in Dare County. They were again reported breeding at
Ocracoke in 1933 (Pearson et al. 1942). Since that time numbers have
increased and nesting has spread along the North Caroclina coast. This

is still, however, one of the less common breeding terns in North Carclina.
Population trends of this species should be watched closely.

Breeding Biology

Breeding Phenclegy: Gull-billed Terns return to North Carolina by mid-
April to early May. Courtship begins soon after arrival or may already
be in progress prior to arrival. By mid-May egg laying is usually under-
way and 1t may extend through mid-July. The incubation peried is about
22 to 23 days and first flight is at about 4 to 5 weeks (Reilly 1968).
Young may still be present in some colenies until early August,

Critical Features: This species nests on beaches, natural estuarine
iglands, and dredged material islands. On the beaches Gulli-billed Terns
are often disturbed by people and vehicles. On both natural beaches and
islands, nests are often at low elevations and are subject to flooding.
They will renest if nests are destroyed.

B1



Nesting Habitat

Substrate: Gull-billed Terns prefer substrates of sand, shell, or a mix-
ture of the two. They also occasionally nest on drift materials. They
generally show a_preference for the presence of coarse material (shells,
debris, etc.) in the colony sites.

Topography: Beach colonies generally nest on flats adjacent to inlets or
at areas of recent overwash. Dredged material island celenies generally
are placed on elevated slopes or domes. Individual nests are usually
placed on slightly elevated lumps or ridges.

Vegetation: Gull-billed Terns generally prefer celony sites sparsely
vegetated with grasses or forbs. In our study, cover averaged approxi-
mately 14 percent, while vegetation height averaged only about 12 centi-
meters. The most common plants in colony sites were sea vrocket, salt-
meadow cordgrass, and seaside goldenrod.
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Fig. 39%. Typical nesting habitat of the Gull-billed Tern, Common
Tern, and Black Skimmer.

Management

Critical Factors: The tendency to nest on beaches in areas subject to
human disturbance and overwash appears to be the most critical problem.
On dredged material islands the presence of bare or sparsely vegetated

sandy areas is critical.

Availability of Suitable Habitat: Habitat appears to be adequate at pre-
However, much beach habitat is unusable at present due ro off-road-

sent.
vehicle travel.

Management Methods: See section on the Common Tern and Black Skimmer.

83



Worldwide:

FORSTER'S TERN (Sterna forsteri)

mpared to dark gray Common Tern pPrimaries. The base of
the bill of the Forster's Termn is Orange rather than red during the

breeding season. Bills of both species have black tips. The calls are
very different apd once learned are g very useful aid to identification.

Range

Breeds at scattered inland and coastal sites across Canada
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and the United States (AQU 1957). Winters in southern United States and
Mexico.

United States: Breeds from eastern Washington to south cemtral Califor-
nia, across the north central states, along the Atlantic coast from
Maryland to North Carolinz, and along the Gulf coast in Louisiana and
Texas (AOU 1957, Fussell 1974). Winters from California south into Mex-
ico, and from Virginia to Florida and along the Gulf coast (AQU 1957).

Nerth Carolina: Breeds in Pamlico and Core Sounds. Winters along the
entire coast.

1977 Ceclony Sites: 06-10, 06-12, 06-16, 06~-19, 06-20, 06-22, 07-03,
09-02, 09-03, 10-03, 10-04, 10-06, 10-07, 10-09, 10-10, 11-01, 11-04,
11-05, 11-06, 11-07, 12-02, 12-16, 12-17, 12-18, 12-19, 12-23, 13-01,
14-10, 14-12, 16-02, 16-03.

Taxonemy and Status

No geographic races of Sterna forsteri are recognized. It is not comn-
sidered as Endangered or Threatened in North Carolina (Parnell et al.
1977}).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 2 7 1462 10
Natural Estuarine Islands 19(3)1 68 935 67
Man-made /modified Sites 7 25 324 23
Totals 28(3)1 100 1405 100

lsites with fewer than 4 nests
23ites in edge of marsh on sound-side of barrier beach

Population Trends

Forster's Tern was considered a migrant and winter resident along the
North Carclina coast until 1972 when several nesting colonies were dis-
covered in Pamlico Sound. Apparently the species has been nesting for
some time, but had not been reported. Since that time nesting sites
have also been located in Core Sound. Lt is not clear as to whether the
nesting population is increasing, decreasing, or stable.

The species was known as a rare winter resident in the state in the early
1900's (Pearson et al. 1919), apparently having suffered losses during the
late 1800's. Numbers began to increase slowly during the early 1900's and
the species is currently a relatively common winter resident along the
entire coast.
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Breeding Biology

Breeding Phenology: Forster's Terns are already in the region when
gpring arrives. By mid-May they have begun nesting. The incubation
period is 23 days (Bent 1921), and by early June the first young should
have hatched. Age at first flight is unknown, but it is likely about 4
weeks. Young birds may thus reach flight by early to mid-July. Renest-
ing efforts are common, however, and young are often flightless into
late July or early August.

Critical Features: Forster's Terns are primarily marsh nesters placing

their nests on drift rows or mats of dead plant materials washed up into
smooth cordgrass marshes. Most nests are only a few centimeters above

high tide. Storm or spring tides regularly destroy whole colonies, and
renesting appears to be a regular feature of their blology. On several

occasions large numbers of broken eggs or dead chicks have been found at
colony sites. The cause of this mortality is unknown.
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Nesting Habitat

Fig. 42. Typical Forster's Tern nesting habitat in smooth cordgrass
around perimeter of Beacon Island (Site 11-04).

Substrate: In 1977, 75 percent of the Forster's Tern nests found were
placed on drift rows of mats of dead smooth cordgrass or eelgrass. QOc-
casionally nests were found on other substrates such as bare sand.

Topography: Nests were almost always in linear rows aleng drift lines.
Vegetation: Colonies were most often located in smooth cordgrass marshes,

although they were occasionally in patches of saltmeadow cordgrass or sea
oxeye daisy.
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Management

Critical Factors: The most critical factors in the breeding cycle of
this species appear to be (1) flooding, and (2) an unknown factor re-
sulting in the death of many embryos and downy young.

Availability of Suitable Habitat: There appears to be adequate suitable
haibtat, although the birds move often as the necessary drift rows of
vegetation do not persist from year to year.

Management Methods Available: Few management techniques are available
in terms of habitat manipulation. This species usually nests on iso-
lated natural marsh islands and likely are little affected by man's

activities. The posting of colony sites may prevent some disturbance by
fishermen.
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COMMON TERN (Sterna hirundo)

el H : pea

Fig. 43. Adult Common Tern.

Identification

A medium sized tern characterized by an orpnge~red bill and feet, a pale
gray mantle, white underparts and a deeply forked tail.

Range

Worldwide: Breeds at scattered localities across Canada, the eastern
United States, Europe, and Asia (AOU 1957).

North America: Breeds across much of Canada. In the United States it
nests across the north central prairie region, the Great Lakes regionm,
along the Atlantic coast from Maine to North Carolina, and at several
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sites on the Texas coast. Common Terns winter morth te Flerida and the
Gulf coast (AQU 1957).

North Carolina: The Common Tern nests from Roancke Sound south to Monks
Island near the Shallotte River. It is not present in North Carclina
during the winter months.

1877 Colony Sites: 05-06, 06-02, 06-08, 06-09, 06-10, 06-11, 06-12,

06-14, 06-15, 06~16, 06-18, 06-20, 06-21, 06-22, 06-23, 09-03, 09-04,
11-01, 11-05, 11-07, 12-01, 14-01, 14-03, 14-04, 14-05, 14-08, 14-10,
14-11, 14-14, 17-03, 17-07, 17-08, 18-08, 18-11, 18-12, 18-13, 18-20,
18-25, 20-02, 20-03, 20-06, 22-08, 22-45, 23-14, 26-07, 31-01, 32-02,
33-22, 35-02, 39-26, 39-27, 43-09,

Taxconomy and Status

A single subspecies, Sterna hirundo hirundo, occurs in North America.
In North Carolina it is "of special concern" (Parnell et al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 6(2)1 14 1008 20
Natural Estuaripe Islands 14(2) 32 618 13
Man-made/modified Sites 26(HN1 54 3270 67
Totals s(HL 100 4896 100

1Sites with fewer than 4 nests

Population Trends

Pearson et al. (1919) indicated that, while Common Tern numbers had been
decimated by the plume trade, it was the second most abundant nesting
tern in the North Ca~nlina estuaries in 1919. It was reported to nest
commonly in Pamlico Sound and in Beaufort Harbor. Estimates of a "few
thousand" nesting birds present in the early 1940's (Pearson et al.
1942) is the only indication of the earlier population levels. Since
1942 the species has extended its nesting range south to the Shallotte
River and populations appear to be increasing.

Breeding Biology

Breeding Phenclogy: Common Terns arrive in North Carolina waters by
early April. By early May they may be seen loafing and courting in the
vicinity of their nesting sites. By mid-May egg laying has begun and
may continue until mid-July. The incubation period is 21 days (Jones
1906), and the young require about 4 weeks after hatching to reach
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flight (Reilly 1968). Sites may thus be occupied from early April until
well into August.

Fig. 44, Common Tern nests in saltmeadow cordgrass.

Critical Features: The Common Tern is one of 4 species that still nests
in substantial numbers on natural sites. Such sites are generally low
in elevation, and a major factor in colony loss is flooding by storm
tides. Nest destruction due to human disturbance, especially in beach
colonies, is also a factor. Predation by rats or gulls has also caused
slte abandonment.

Nesting Habitat

Substrate: Common Terns nest primarily on substrates composed of a mix-
ture ol sand and shell. They also occasionally nest on substrates com-
posed entirely of shell or dead plant materials.
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Topography: Common Terns will nest in a variety of topographic situa-
tions. On beaches they utilize both beach flats and “haycock” dunes,
while on island sites they nest most often on drift ridges, but alsco
nest on slopes and domes. They prefer to place individual nests on
sites slightly elevated above the surrounding topography.

Vegetation: Common Terns nest occasionally con completely bare sites,
but appear to prefer the presence of a sparse cover of low plants.
Saltmeadow cordgrass, sea rocket, American beachgrass, and seaside gold-
enrod were most often found in colony sites. The averape vegetative
cover was about 20 percent.

Fig. 45. Typical nesting habitat of the Common
Tern {North Rock Island, Site 11-07).

Mapnagement

Critical Factors: The most critieal factor in the management of this
species is the prevention of disturbance. Most losses appear to re-
late to disturbance of beach colenies by four—-wheel-drive vehicles or
from predation by Laughing Gulls, Herring Gulls, and Norway Rats.

Availability of Suitable Habitat: Habitat availability is tied closely
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to control of vehicular traffic on beaches and to the pattern of
dredged material disposal. At present, habitat on dredged material
islands appears adequate.

Management Methods Available: Dredged material sites become suitable
for Common Terns In 2 to 6 years. Habitat may then be present for 3 to
6 years assuming no subsequent disposal. Beach colonies need protec-
tion from disturbance from time of establishment until the fledging of
the last young. It may alsc be advisable to remove Norway rats from
certain island sites.
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LEAST TERN (Sterna albifrons)

S SRS
e
-
- ‘
- -
- -
-~
-

Fig. 46. Adult Least Tern on nest.

Identification

This is the smallest of the terns peing only about 22 to 24 centimeters
in length. Tihe small size and vellow bill will easily separate it from
all other terns.

Range

Worldwide: Breeds along cocast lines and river systems in North and South
America, Europe, Asia, and Africa (AOU 1957).

North America: Breeds along the Pacific coast from central California
sputhward. Inland it nests along river systems in Nebraska, Iowa,
Indiana, Missouri, Tennessee, and Kentucky. It nests along the Atlantic
coast from Massacnusetts to Florida, and from Fleorida to Texas along the
Gulf coast. Least Terns winter in Central and South America (AOQU 1957).
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North Carolina: The Least Tern is a summer resident aleng the entire
length of the barrier beaches and throughout the estuaries south of
Currituck Sound. Least Terns do not winter in North Carolina.

1977 Colony Sites: 03-08, 05-06, 06-22, 08-01, 09-03, 11-01, 12-01,
14-05, 14-08, 14-11, 14-14, 17-07, 20-02, 20-03, 20-06, 21-01, 22-08,
22-25, 22-26, 22-40, 22-44, 22-45, 23-10, 26-07, 29-25, 30-01, 30-02,
32-02, 33-15, 35-02, 36-03, 36-13, 37-10, 37-18, 39-33, 39-49, 43-06,
43-09, 45-07, 47-01, 48-06, 48-07, 50-03, 50-04, 50-06 (51 nests near
Aurora, not mapped).

Taxonomy and Status

There are 3 subspecies recognized in North America. Sterna albifrons
antillaram breeds along the Atlantic and Gulf coast, and Sterna a.
athalossos occurs on rivers of the intericr. The west coast subspecles
of the Least Tern, Sterna albifrons browni, is on the Federal Endangered
Species List, and there is considerable concern among biologists over
population levels of all subspecies. The Least Tern 1s considered Yof
special concern” in North Carolina (Parmell et al. 1977).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches 10¢n)t 26 896 38
Natural Estuarine Islands 1 3 22 1
Man-made/Modified Sites 24 (6)1 63 1349 57
Mainland 32 8 99 4
Totals 38(7)1 100 2366 100

lgites with fewer than 4 nests
Two of these occurred on dredged material

Population Trends

Least Terns were nearly extirpated from North Carolina by plume hunters

in the late 1800's. By early in the 1900's protective laws were in

effect and populations were beginning to recover (Pearson et al. 1919).

In 1939 a systematic search of the North Carolina coast was made. Twenty-
three nesting colonies were located, and a rough estimate of 25,000 pairs
of Least Terns was made (Pearson et al. 1942). It is likely that this
estimate was much toc high. Downing (1973) estimated breeding populations
of about 1,300 pairs of birds in North Carolina in 1973. His search was
known, however, to be incomplete. There are no other estimates of region-—
wide populations prior to the current study. Our count of 2,367 nests in
1977 indicates a downward trend in populations since the 1939 estimate.
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1t i5 likely that Least Tern populations in North Carolina will continue

to decline slowly over the mext several years as beach habitat continues
to be lost.

Breeding Biology

Breeding Phenology: Least Terns arrive in North Carolina waters in April.
By late April courtship is usually underway, and by early May egg laying
has generally begun. Egg laying will continue through mid-July. The
incubation period averages 19 days and time to fledging averages 21 days

(Massey 1974). Colony sites may thus be occupied from late April until
late August.

Fig. 47.

Least Tern nest with well camouflaged eggs.

Cricical Features:

Least Terne are opportunistic species often nesting
in areas recently stripped of vegetation by man or by overwash. They

generally mest in loose colonies with nests often spaced at intervals of
several meters. They generally do not associate with nesting colonies
of other colonially nesting species.

Least Tern nests are very suscep—
tible to destruction by flooding from storm tides and by adverse weather
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conditions. Prolonged periods of rain and cool cloudy weather may lead
te a complete lack of production of young. They will, however, make
several attempts to renest after colonies are destroved.

Nesting Habitat

Fig. 48, 1Ideal Least Tern nesting habitat on a dredged material
island (Site 09-03).

Substrate: The preferred nesting substrate comsists of a mixture of sand
and shell which has been wind sorted and which has become relatively stable.

Topography: Appropriate substrate materials arranged in low linear ridges
or low elevated lumps are preferred to flat featureless topography.

Vegetation: Least Tern colonles are usually found on sites lacking veg-
etation or on sites vegetated by scattered forbs averaging about 8 cm. in
height. The most frequent plants in colony sites were evening primrose,
horseweed, camphorweed and sea oats (Jernigan et al. 1978).
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Management

Critical Factors: The most critical factors in the maintenance of pop-
ulations of this species in North Carolina appear to be the continued
avallability of suitable habitat, and the prevention of human disturbance
in beach colonies.

Availability of suitable habitat: Habitat does not appear to be critical
at present. Habitat availability on dredged material islands is, however,
tied very closely to the present pattern of dredged material disposal.
Much suitable beach habltat has become unusable in recent years primarily
due to the increased human use of beaches during the nesting season and

te continued beach front development. Habitat availability will become
critical without management.

Management Methods Available: Management should involve the maintenance

or creation of habitat and the protection of colonies from human distur-
bances. Beach colonies within public beach areas should be closed to
people and vehicles. Close surveillance is important. Dredging schedules
should be set to avoid the deposition of dredged materials during the
period of 1 April to 1 August on known Least Tern nesting sites. The
placement of dredged materials should be coordinated so as to maintain
numberous island sites as Least Tern nesting habitat. This will generaally
mean that surfaces at such sites should be between 1 and 4 years old. As
sites pass this age, redeposition will be needed.
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ROYAL TERN {Sterua maxima)

Ty g b

Fig. 49. Royal Tern in breeding plumage.

Identification

A large tern with a bright orange bill and a moderately forked tall.

Range

Worldwide: Breeds along the Pacific ccast of North America in Baja
California, along the east coast of North America from Maryland to Georgia,
locally in the West Indies, and on the west coast of Africa (ACU 1957).

North America: Breeds in Baja California, along the Gulf ccast, and
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along the Atlantic coast from Georgia north to Maryland. Winters from
Central California south and from North Carcolina south to Florida and
along the entire Gulf of Mexico coast (AQU 1957},

North Carolina: Breeds in scattered colenies from Oregon Inlet to the
Cape Fear River. Winters in small numbers along the entire coast.

1977 Colony Sites: 05-06, 06~02, 06-10, 06-22, 11-05, 14-01, 14-04,
14-10, 17-01, 3%-28, 39-32.

Taxonomy and Status

A single subspecies Sterna maxima maximc occurs in North America.
The Royal Tern is listed as "of special concern” in North Carolina
(Parnell et al. 1977}.

1977 Breeding Populations

Colonies Nests
Number Percent Number Percent
Beaches 0 1 0 0 0
Natural Estuarine Islands l(l)1 12 1392 8
Man-made/Modified Sites 7(2) 88 15316 92
Totals 8(1HT 100 16708 100

1Sites with fewer than 4 nests

Population Trends

There were no estimates of Royal Tern populations in the North Carolina
estuaries prior to this study. We do know that a large colony existed

in Pamlico Sound in 1909, and that in 1939 there were at least 4 colonies
in Pamlico Sound which were estimated to contain a total of over 6,000
nests (Pearson et al. 1959). Royal Terns apparently were not as eagerly
sought by the plume hunters as were the smaller species and probably have
been relatively common in North Carolina estuaries at least since the
early 1900's. Their traditional nesting sites have been on the natural
beaches and shoals associated with inlets. In recent years they have
moved almost entirely to dredged material islands. The availability of
these islands has undoubtedly been an important factor in their continued
success. Royal Terns appear to be unaffected by the vagaries of summer
weather, and as long as colonies are elevated above storm tide levels they
are usually successful. Populaticns appear to be increasing slightly.
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Breeding Biology

Flg. 50. Typical nest spacing in a Royal Tern colony.

Breeding Phenology: Some Royal Terns spend the winter in North Carolina
while most move to more southerly locations. By late April, however,
courtship will be wunderway, and Reyal Terns will be gathering in the
vicinity of the nesting sites. By early May the first breeders will have
begun laying eggs, and by the end of May egg laying has generally been
completed., Incubation requires 30 to 31 days {Buckley and Buckley 1972),
and the first chicks usually are hatched by early June. Royal Terns are
very precocial, and in 2 or 3 days after hatching the young terns will
leave the nests and gather in a large group near the colony sites and a-
long bare island beaches. They remain in this large group until they
attain flight at about 30 days of age (Buckley and Buckley 1972). Young
birds continue to return to the breeding island to be fed and to roost
for several days after first flight. Royal Tern colony sites may thus be
occupied from late April until early to mid-August.

Critical Features: Royal Terns require bare or nearly bare sandy or shelly
sites for nesting. Adverse weather is generally not a problem for these
birds so long as nesting sites are elevated well above the levels of storm
tides. They nest in very large colonies in dense aggregations and average
between 6 and 7 nests per meter” at most sites. Thus it becomes important
to protect all sites, as a single colony might contain nearly one-third of
the state's nesting population in a given season.
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Nesting Habitat

Fig. 51. Royal Tern coleny site on dredged material island
(Site 06-08).

Substrate: The preferred substrate is a mixture of sand and shell.

Topography: The dome shaped undiked dredged material islands appear ideal.
Royal Terns usually choose sites near the top of such islands.

Vegetation: Royal Terns appear to prefer sites totally lacking vegetative
cover. They will tolerate considerable cover of amnnual plants if such
plants become established after the birds have laid their eggs. They also
appear to have a strong site tenacity and will return to previously used
sites for several years after vegetation has become such that it would not
be tolerated on a new site. This is especially true when alternate bare
siteg are not available. Nitrophilic species such as Mexican tea and dog
fennel frequently invade colony sites and ultimately cause abandonment of
it.
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Management

At least ? elevated bare islands or parts of islands should be maintained
in the following areas: Oregon Inlet, Hatteras Inlet, Ocracoke Inlet,
northern part of Core Sound, Channel to Bardens Inlet, and the lower Cape
Fear River. One of these islands would serve as the colony site and the
other as an alternate in case of disruption.
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SANDWICH TERN (Sterna sandviceunsis)

on colony site.

Identification

A medium sized tern (35 to 41 centimeters in length) with a bicelered
bill, the tip being vellow and the base black.

Range
Worldwide: Breeds along the coast of the southeastern United States, in

the Caribbean, the Bahamas, along the coast of Europe from Denmark to
Swaeden and south to northern Africa (ACU, 1957).

North America: Breeds along the Atlantic coast frem Virginia to South
Carolina and along the Gulf coasts of Texas and Louisiana. Winters from
Florida southward (AOU, 1957).

North Carolina: Breeds in association with Royal Terns from Oregon Inlet
to the Cape Fear River. Winters in small numbers along the coast.
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1977 Colony Sites: 06-02, 06-10, 11-G5, 14-01, 17-01, 3%-32.

Taxonomy and Status

Sterna sandvicensis acuflavidus is the only subspecies occurring in
North America. It is listed as "of special concern” in North Carolina
(Parnell et al. 1577).

1977 Breeding Population

Colonies Nests
Number Percent Number Percent
Beaches o 0 0 o
Natural Estuarine Islands 1 17 94 5
Man-made /Modified Sites 5 B3 1847 95
Totals 6 100 1941 100

Population Trends

In the late 1800's this species was considered an uncommon visitor in
North Carclina (Pearson et al. 1919). It was first discovered breeding
near Ocracoke in 1907. In 1908, 126 eggs were counted in this colony
(Pearson et al. 1919). Records since that time indicate that the Sand-
wich Tern has probably nested regularly among the coastal Royal Term
colonies. Data are insufficient to allow the establishment of trends.
Data taken by us during the past several years do indicate that the breed-
ing population is highly mobile and that surveys of a single state may be
inadequate to determine trends.

Breeding Bloleogy

Breeding Phenology: Sandwich Terns always nest in association with cele-
nies of Royal Terns in North Carolina. Adults often arrive at the colony
sites after the Royal Terns have begun nesting. The incubation peried is
20 to 23 days and age at first flight is about 5 weeks (Reilly 1968),
Sandwich Terns occupy nesting sites from late April through July. Renest-
ing or late nesting may extend occupancy into August.

Critical Features: Sandwich Terns always nest on bare or nearly bare
sites among colonies of Royal Terns. They may, however, shift from one
site to another in successive years for reasons unknown to us. Numbers
at particular sites thus fluctuate greatly. Given suitable habitat and
the absence of mammalian predators, they appear to do well. Like Royal
Tems, they are little affected by adverse weather.
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Nesting Habitat

{creche) of Sandwich and Royal Tern
chicks adjacent to nesting site.

Fig. 53. A large aggregation
See Royal Tern account

Manggement

See Royal Term account
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CASPIAN TERN (Sterna caspia)

Fig. 54. Adult Caspian Tern at nesting site.

Identification

This large tern is similar in appearance to the Royal Tern. It is dis-
tinguished by its bright red bill and shallowly forked tail.

Range

Worldwide: Breeds at scattered sites across North America, Europe, Asia,
Africa, and Australia (AOU 1957).

North America: Breeds at widely scattered locations from California a-

cross the interior to the Great Lakes and along the Atlantic and Gulf
coasts (AOU 1957).
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North Carolina: This tern was first recorded nesting in North Carolina
in 1972 when 2 nests were found at Oregon Inlet {(Parnell and Soots
1976). 1t still nests there in small numbers and has also nested at
Hatteras Inlet. Caspilan Terns are fairly common winter residents along
the southeastern North Carolina coast and may occasionally be seen at
all seasons along the entire North Carolina coast.

1977 Colony Sites: 03-07, 06-02, 06-08.

Taxonomy and Status

There are no geographic races of the Caspian Term. It is not on the
Federal List of Rare and Endangered Species or on the list of Endangered
and Threatened birds of North Careolina (Parnell et al. 1977).

1977 Breeding Population

Colonies Nests
Kumbet Percent Number Percent
Beaches 0 0 4] 0
Natural Estuarine Islands 0 0 0 V]
Man-made/Modified Sites 1(2) 7" 100 10 100
Totals 1)t 100 10 100

1Sites with fewer than 4 nests

Populat ion Trends

Pearson et al. (1919) reported that the Caspian Tern was an uncommon
migrant alomg the North Carolina coast. Records since that time indicate
that the species alsc occurs along the coast during the winter, but until
the discovery of the nests at Oregon Inlet in 1972, there was no jindication
that it nested in the state. 1t has, however, been known to nest in both
Virginia and South Carolina (AOU 1957). It is currently a fairly common
winter resident that nests ln very small numbers in the state. The

nesting population seems to be slowly increasing, and this species may be
in the process of becoming a regular breeding species on the North Carolina
coast.

Breeding Biology

freeding Phenclogy: From very limited data, it appears that in Nerth
Carolina young Caspian Terns hatch during late May and early June.
Assuming an incubaticn period of 20 days (Bent 1963}, nests would have
been started by early to mid-May. The young require about 4 to 5 weeks
to attain flight (Reilly 1968). Caspian Terns may be expected at the
nesting sites from early May to middle or late August.
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Fig. 55. Typlcal sparsely lined Caspian Tern nest.

Critical Features: We do not have sufficient data to ascertain the key
features in the breeding biology of this species. It appears to be
similar in its biology to the Royal Term.

Nesting Habitat

Substrate: The Caspian Tern appears to prefer the same sand and shell
substrates preferred by the Royal Tern.

Topography: FElevated island domes.
Vegetation: This species appears to prefer unvegetated sites but will

tolerate sparse low cover such as that provided by scattered basal ros-
ettes of seaside goldenrod or by sandgrass.

Management
Nesting habitat does not appear te be limiting at present. Management
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practices designed to provide breeding habitat for the Royal Tern should
also be effective in assuring continued habitat for this species.
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BLACK SKIMMER (Rynchops niger)

ST

Fig. 56. ©dlack Skimmer on nest.

Identification

A large tern-like bird, dark above and white below, that has a bright red
scissors—-1like bill with the lower mandible longer than the upper.

Range
Worldwide: Occurs along the western Atlantic coast from the northern
United States south to Yucatan and along the eastern Pacific coast from
Mexico to the Strait of Magellan (AQU 1957).
North Amerjca: Breeds along the Atlantic coast from Massachusetts to

Florida and across the Gulf coast to Texas. Winters from North Carolina
soutnward (AQU 19537).
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North Carolina: Breeds commonly from Roanoke Sound to the South Carolina
state line. Winters commonly in the southeastern portlions of the state.

1977 Colony Sites: 03-07, 06-02, 06-08, 06-09, 06-11, 06-20, 06-22, 06-23,
09-03, 09-04, 11-01, 12-01, 14-04, 14-05, 14-14, 17-03, 17-07, 20-03, 20-G6,
23-14, 31-01, 32-02, 33-22, 35-02, 39-26, 39-49, 43-09, 47-08.

Taxeonomy and Status

The subspecies, Rynchops niger niger occurs in North America. In North
Carolina the Black Skimmer is listed as "of special concern' due to its
colonial breeding status (Parnell et al. 1977).

1977 Breeding Populaticn

Colonies Nests
Number Percent Number Percent
Beaches 7 29 664 34
Natural Estuarine Islands 1(2)?} A 29 2
Man-made/Modified Sites 16 67 1232 b4
Totals 24(2)1 100 1925 100

lSites with fewer than 4 nests

Population Trends

This species appears to have been a relatively common nesting bird in the
sounds and along the beaches of Dare, Hyde, and Carteret Counties in the
early 1900's (Pearson et al. 1919). Since that time the species has spread
southward to nest along the entire coast. There are no indications of pre—
sent trends. Skimmers nest in many scattered colonies both on dredged
material islands and on natural islands and beaches. These factors wmean
that it is less likely to suffer from a major catastrophe than are some of
the species which nest in fewer, larger aggrepgations.

Breeding Biology

Breeding Phenology: Black Skimmers are very erratic nesters. They begin
courtship in late April or early May, and by late May birds in some colo-
nies will have begun laying eggs. In 1977, however, two-thirds of all
colonies still had incubating birds in late July. The incubation pericd
is about 23 days (Erwin 1977}, and the fledging period is 23 to 25 days,
Skimmer colonies will often have flightless young well into September.
This species often nests in close association with Common Terns and Gull-
billed Terns.

112



Fig. 57. Eggs and young of the Black Skimmer in characteristic
unlined nesting scrape.

Critical Features: The erratic breeding schedule of the Black Skimmer
presents a special problem. Some sites will be occupied early, but

other important sites may not be occupied until well into summer. This
makes the protection of colony sites more difficult. Black Skimmers

also still nest on the open beach at several locations (see maps) and
often place their nests at very low elevations where flooding is likely
to occur. They also appear to be subject to reproductive failure during
extended periods of cloudy cool weather. Skimmers de, however, readily
renest after nest failures, and this may be a major factor leading to the
extendec breeding period.

Nesting Habitat

Substrate: Substrate in skimmer colonies ranged from fine sand to coarse
shell. Most colonies were on sandy sites.
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Topography: The preferred topography was either the upper beach, often
where overwash had occured, or on the slopes and domes of dredged material
islands. Open flats or small lumps were most heavily utilized for acutal
nest placement.

Vegetation: Black Skimmers preferred bare sites or sites sparsely veg-—
etated (generally less than a 25 percent cover) by such plants as salt-
meadow cordgrass, sea rockel, American beachgrass, or seaside goldenrod.

Fig. 58. Black Skimmer nest adjacent Lo debris, as is typical when
coleny sites are unvegetated.

Management

As with the otner ground nesters, habitat maintenance and protection from
disturbance are the key [actors. Skimmers still regularly nest on beaches,
usuallv near inlets ot at recent overwasll Zones, and protectiop from human
distur%ance ig important. On dredged material island sites, tae maintenance
af islands in eitner bare oY sparsely vegetated condition is important.
Hapitat management for Common Terns, Gull-billed Terns, and Black Skimmers
car. be coordinated as rhe 3 species often nest together.
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COLONY STTE DESCRIPTTIONS

In 1577, colenies of waterbirds were prosent at about 125 sites in the

North Carolina estuaries., A [ew sites were on the mainland but most
were on dredged material islands, natural cstuarine iglands or the
barrier hecaches. Tn this section each site has heen located and described.

The bird habitats arc discussed and the history and present use of the
gsite briefly outlined. The potential for continued use bv colonial
waterhirds is addressed, and recommendations concerning management are
offered.

Fach site was numbercd using a dual numbering system. The first number
(01 to 99) indicates a region such as a major sound, barrier island, or
definable section of the Atlantic Intracoastal Waterway. For example,
Currituck Sound was designated repion 01 and the Cape Fear River as re-
gion 39, Within each region sites containing nesting colonies ware
numbered consecutivelv from north to south during the first year of the
study (01 to 99). New sifes in each region were added as colonized, with
numbering continuing consecutively. Tslands were defined as uplands
surrounded by water at high tide. Islands not utilized by colonial water—
birds were not numbered. Thus, after three years of study, sites within a
region were vsually numbered from north to south but with some lack of
ordination when colonies moved or when new sites were established late

in the study. Islands are dynamic and ephemeral entirties and this
numbering system will need constant revision. A statewide system maintained
by a state ageney and agreed upon by all intercsted agencies would be very
helpful.

All sites are numbered and located on maps in the Colony Site Map section.
The map designation and page number are provided for cross referencing.

If the first entry under a site number is in all upper case letters, the
site is named on these charts. If this entry {s in upper and lower case
letters, the name represents a nearby landmark named on the Maurical
Charts.

Entries under Site Characteristics provide information on the nature of
the nesting island. Size estimates are provided for the smaller islands
where the nesting site occupied a significant portion of the island.

Where islands were very large, for example the barrier islands, no size
measurement is provided. Maximum elevations are provided as a base for
future measurements where erosion or dredged material placement are likely
to significantly alter this important characteristic, Again, no elevation
is provided for large islands where maximum elevations may have no rela-
tionship to specific colonies. Substrate {s an important factor in sijte
selection and a brief general description is provided for cach site, The
surroundings of a colony site are important in that such information
provides an indication of the ease of access by predators and people and
also may provide a clue to the mearby availability of important habitat
factors such as feeding grounds. The short descriptions of nesting
habitats briefly characterize the plant communities of the sites. On the
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dredged material and natural islands, these descriptions characterize the
entire island, not just the actual sites used by colonial birds. On the
barrier beach and mainland sites, only the coleny sites are described.

For each site a brief discussion of Colonial Species Present is gilven.
This provides information on the history of bird utilization of impor-
tant sites and indicates which species were present in 1977 at all sites.

The Site Potential for each island is also briefly discussed. It provides
an estimate of the 1ikelihoed of the continued use of each site by colo-
nial waterbirds. It also points out known deterrents to continued use.

It is expected that Management of certain sites will continue, either
incidental to ongoing operations ot plammed by management agencies,

While we are not yet prepared to recommend a management plan, specific
management tools are available which can extend the life of a site or
improve a site. Such specific recommendations have been made when warran-—
ted.
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SITE: 01-01

MONKEY ISLAND, Currituck County
36°24' latitude, 75°52' longitude. Map A, page 221

Fig. 59. One of the few natural estuarine islands in North
Carclina with well developed forest.

Site Characteristics

Site Iype: Natural estuarine island

Size: About 2 hectares

Substrate: Sand and silt

Surroundings: Shallow open water

Nesting Habitats: The island was deminated by a well developed forest of
loblolly pine, hackberry, live oak, red cedar, and yaupon. Tree height
reached 15 to 25 meters. Shrub thickets occurred around the perimeter of
the island. Dominant species were wax myrtle, willow, and silverling. A
shallow fresh water marsh occurred in a cove along the perimeter. Smart-
weed, cattail, and three square dominated. Vegetative cover approached
100 percent in all habitat types.
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Colonial Species Present

nerons, Lgrets: Tnis mixed species colony contained about 400 Cattle
Egret, Little slue Heron, Green Heronm, Snowy Egret, Great Egret, and
Louisiana Hercn nests in 1977. 1t was located in the forest community
which extended over most of the northern part of the island. Nest
placement extended from the low shrubs to the top of the canopy.

Site Potential

There appeared to pe tae potential for considerable growth of this col-
ony., Nest density was not high and unused nabitat was available. The
vegetation supporting the colony appeared healthy and the potential for
tne continuation of this colony appeared good. Tnere was no suitable
habitat on this island for ground nesting seabirds. The island has
been the site of a duck club for many Yyears. A caretaker uas lived on
the island for several years. 1In 1977 the Nature Conservancy purchased
the island and it thus may pass inte public ownership.

Management

At preseat the igland perimeter is protected from wave erosion by a
wooden groin which should be maintained. The colony may receive some
protection by the presence of a caretaker.

SITE: 03-01

Roanoke Sound, Dare County
35°51" latitude, 75°36' longitude. Map B, page 223

S5ite Charackteristics

Site Type: Dredged material island
Size: 0.5 to 1 nectare, max. elev. 0.3 meter in 1976

gubstrate: Sand and shell

Surroundings: This island was wordered by a navization channel and
shallow open water flats

Nesting Habitats: This small island was dominated oy a sparse to medium
cover of grasses and herbs. The most important species were saltmeadow
cordgrass, American beachgrass, crabgrass, panic Brasses, and seaside

goldenrod.

Colonial Species Present

Terns, Skimmers: ¥o colonial birds nested on this igland in 1977. It
was used py Common Terns and Black Skimmers in 1976. The reason for
abandonment in 1977 was unknown, but may nave related to human distur-

bhance.
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Site Potentlal

This site was about 50 percent covered with grasses and herbs. It was
in good condition for Common Terns. Vegetation may be expected to be-
come too dense for use by this species by 1980 to 1985. The site is
undergoing rapid erosion and likely will not be a usable site beyound
1982 to 1985. Human disturbance was frequent.

Management

The deposition of fresh dredged materials within the next five years is
recomnended.

SITE: 03-05

Roancke Sound, Dare County
35048' latitude, 75°35' longitude. Map B, page 223

Fig. 60. Characteristic plant communities of dredged material islands
between 10 and 15 years of age.
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Site Characteristics

Site e: Dredged material island

Size: 20 to 30 hectares, max. elev. 3.5 meters in 1976

Substrate: Sand and shell

Surroundings: A navigation channel and open water flats

Nesting Habitats: This large, long island was characterized by a series
of alternating domes and swales. Dense stands of saltmeadow cordgrass
were in the swales and on the lower slopes. On the upper slopes and
domes a sparse cover of panic grass clumps, seaside goldenrod, evening
primrose, and horseweed was present. Several scattered thickets com
prised primarily of bayberry and wax myrtle occurred in the swales
along the east side of the island,

Colonial Species Present

KHerons, Egrets, Ibises: The shrub thickets of this island have contain-
ed a scattered mixed species colony since the early 1970's. In 1977
there were 382 nests of 7 species. This colony appeared to be growing.

Gulls, Terns, Skimmers: In the early 1970"s this island was occupied
by Black Skimmers, Gull-billed and Common Terms, Laughing and Herring
Gulls. By 1975 the skimmers and terns had abandoned the site as the
vegetation became too dense. In 1977 this island contained a large
colony of Herring and Laughing Gulls and was the site of three Great
Black-backed Gull nests. As the Herring Gull population has increased,
there has been a corresponding decrease in population size and extent

of nesting by Laughing Gulls. In 1978 no Laughing Gulls nested on this
island.

Site Potential

The shrub thicket habitat was expanding, and nesting habitat for herons,
egrets, and ibises was lncreasing. The potential for continued use of
this island is good. The colony will likely continue to grow. The
population of Herring Gulls declined greatly on this island in 1977 and
1978. This may have been due to the increasing density of plant cover
on the upper slopes and domes occupied by the Herring and Great Black-
backed Gulls. Laughing Gulls abandoned the island in 1978 even though
their preferred habitat, the densely grassed swales, appeared ideal.

In 1976 and 1977 there was a noticable increase in numbers of Nutria

and Norway Rats. The actual impact of these mammals 1is unknown, but was
correlated in time with the decreases in populations noted above. Thus,
the potential for continued use of this island by gulls is uncertain.

Management

Shrub thickets in the vicinity are not abundant and these should be pro-
tected. Deposition of dredged material well away from the thickets
would benefit ground nesting species if coupled with control of mam—
malian predators.
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SITE: 0Q3-06

Roanoke Sound, Dare County
35950' latitude, 75°36' longitude. Map B, page 223

Site Characteristics

Site Type: Dredged material island

Size: 1 to 2 hectares, max. elev. 2.3 meters in 1976

Substrate: Sand and shell

Surroundings: See 03-05

Nesting Habitats: This island consieted of a single dome sloping to
swales aleng the perimeter. Vegetation was very similar to 03-05, ex-
cept that there were no thickets present.

Colonia)l Species Present

Gulls, Terns: In the early 1970's a sizable Royal Tern colony was pre-
sent on this island. A few Herring Gulls and Laughing Gulls also nested.
Recently the Royal Tern colony abandoned the site apparently due to
Herring Gull predation and vegetative succession. Numbers of nesting
Herring Gulls and Laughing Gulls have increased, and in 1977 two Great
Black-backed Gulls also nested.

Site Potential

It appears that this island will continue to be suitable for Herring and
Laughing Gulls for several years. While there were no signs of the prob-
lems seen on 03-05, the islands are separated only by a narrow expanse

of open water. Predator movement between the islands should not be
difficult.

Management
See 03-05

SITE: 03-07

Roanoke Sound, Dare County
35948' latitude, 75°35' longitude. Map B, page 223

Site Characteristics

Site Type: Dredged material island
Size: 20 to 30 hectares, max. elev. 2.8 meters in 1976
Substrate: Sand and shell

Surroundings: See 03-05
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Nesting habitats: This long island was very much like 03-05 except

that it was slightly younger and less densely vegetated. Ihe domes
were very similar put stands of saltmeadow cordgrass in the swales were
not as dense. A fresh deposit of dredged material was placed on the
southern tip of the island in 1975. By 1977 this area was lightly vege-
tated with saltmeadow cordgrass and seaside goldenrod.

Colonial Species Present

Gulls, Terns, Skimmers: Herring Gulls have nested on this island at least
since the early 1970's. Their numbers have generally increased eacn year
tarougn 1977. Laughing Gulls nested in small numbers in 1976 and again
in 1977. Black Skimmers, Common Teras, Gull-billed Terns, and Least Terns
nested on the fresh dredged material deposit at the south end of the
island in 1975 and 1$76. by 1977 only the Black Skimmers remained and
their numbers were much reduced. Caspian Tern nesls were present in 1976,
1977 and 1978, and Great Black-backed Gulls nested in 1977.

Site Potential

Herring and Great Black-backed Gulls should continue to find this island
suitable for several years. The site should become more attractive to
Lasughing Gulls and should continue to be usable for 5 to 10 years. As

tne shrub tnickets develop, the site may prove suitaple for neromns, egrets,
and ioises. Tne site will not likely be used again by skimmers or terns
until new dredged material depesition is accomplished. An exception may
be the continued use by scattered pairs of Caspian Terns which may nest

in small clearings on the domes.

Management

Tne deposition of f{resh dredged material on either end of the island
would create hapitat diversity and would likely lead to use by Common
Terns, Gull-oilled Terms, Least Terns, and Black Skimmers. The thickets
and swales should be protected as habitat for wading birds and Laughing
Gulls

51TE: 03-08

WiALEBONE 1SLAND, Dare County ’
15°54" latitude, 75°37' longitude. Map B, page 223

5ite Cnaracteristics

Site Type: Natural site subsequently receiving dredzed materials

Size: About 2 hectayes, max. elev. 1.2 meters in 1976
Substrate: Sand and snell

122



Surroundings: Dense grasses and shrub thickets

Nesting Habitats: This site consisted of a diked dredged material
deposit along the edge of one of the natural causeway islands. The
dredged material depesit was nearly bare but with light stands of salt-
meadow cordgrass, evening primrose, horseweed, American beachgrass, and
sandgrass. The area outside of the dike was densely vegetated with
phragmites or shrub thickets.

Colonial Species Present

Terns: In 1976 a colony of Least Terns was present. By 1977, vegeta-
tion was encroaching oun the site and the colony was much reduced.

Site Potential
Without additional deposition of dredged materials it is unlikely that

this site will be used again. With deposition, Least Terns will likely
continue to nest.

Management

None recommended

SITE: 03-09

Roanoke Scound, Dare County
35°49" latitude, 75°35' longitude. Map B, page 223

Site Characteristics

Site Type: Dredged material island

Size: 20 to 30 hectares, max. elev. 1.3 meters in 1976

Substrate!: Sand and shell

Surroundings: See 03-05

Nesting Habitats: This island was very similar to island 03-05 except
that the surface was more densely vegetated than 03-05. A fresh deposit
of dredged material was placed along the west edge of the island in 1975,
This low dome and slope was sparsely vegetated primarily with sea rocket.

Colonial Species Present

This island has been utilized for several years by Herring and Laughing
Gulls. 1In 1977 a single Great Black-backed Gull nest was present. In
1976 Least Terns, Common Terns, Black Skimmers, and Herring Gulls nested
on the one year old deposit. Only the Herring Gulls remained on this
deposit in 1977. 1In 1978 a large colony of Laughing Gulls was established.
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Management

Fresh deposition cf dredged materlals on the 2 yvear old deposit would
likely benefit the terns and skimmers. The older island surface will
likely remain usable to Laughing Gulls for 5 to 10 years assuming no
further disturbance to the habitats.

SITE: 05-01

BODIE ISLAND, Dare County
15947' latitude, 75°37' longitude. Map B, page 223

Site Characteristics

Site Type: Natural beach

Size: Not measured

Substrate: Sand and shell

Surroundings: Colony site bounded by ocean and foredunes

Nesting Habitats: This colony gite was located on the newly formed sand
flats just north of Oregon Iniet. The area was generally bare, unstable,
sand-flat between the high tide zone and the beginnings of a broken
series of low grass covered dunes.

Colonial Species Present

This site was occupied by Least Terns in 1975 and 1976.

Site Potential

The habitat should remain suitable for several years. The major problem
appeared to be the use of the colony site by beach vehicles causing some
nest destruction. The site is within the Cape Hatteras Watiomal Seashore
and was posted in 1976 and 1977.

Management
The elimination of human disturbance should be the major goal. The pre-

sent posting may be adequate. Evaluation of this management technique
is needed.
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SITE: 05-06

Oregon Inlet, Dare County
35946' latitude, 75°34' longitude. Map B, page 223

Site Characteristics

Site Type: Dredged material island

Size: Not measured, max. elev. 4.1 meters in 1977

Substrate: Sand and shell

Surroundings: Beat channel and shallow open water

Nesting Habitats: This larpe island was over 4 meters in elevation and
had varied habitat units. 1In 1977 about 50 percent of the island was
covered by dredged material deposited in 1974 and 1976 and was essen-
tially deveid of vegetation. Those parts of the island not covered by
dredged material were covered by grass or grass—-forb commnities with a
25 to 50 percent coverage of vegetation. Dominant species were salt-
meadow cordgrass, sea rocket, and seaside goldenrod. Shrub thickets of
wax myrtle and marsh elder were beginning to develop. A small brackish
water pond was present.

Colonial Species Present

Gulls, Terns: In 1977 a colony of Royal Terns occupied one bare dome
while Least Terns nested on the opposite end of the island on a second
bare dome. Common and Gull-billed Terns nested in sparse grass-forb
habitats on the lower slopes of the island. A single Herring Guil nest
was present. In 1978 only a2 small Least Tern coleny remained.

Site Potential

The potential for continued use by the pioneer species is good, as
dredged material deposition apparently occurs regularly. It is uniikely
that dense vegetation will develop. The potential may begin to decline
as island elevation continues to increase resulting in a decline of sub-
strate stability. An intermittently occupied house indicates a strong
liklihood of some human disturbance. Vehicles present on the island in
1978 probably caused the Royal Terns to abandon the site.

Management

The current dredging practices offer positive management for the pioneer
ground nesting species. If elevations continue to increase, efforts to
increase surface stability may be desirable. Colony sites should be
posted to prevent human disturbance.
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SITE: 06-02

01ld House Channel, Dare Ceounty
35946' latitude, 75035' longitude. Map B, pape 223

gite Characteristics

Site Type: Dredged material island

Size: About 5 to 10 hectares, max. elev. 2.1 meters in 1977
Substrate: Sand and shell

Surroundings: Boat channel and shallow open water

Nesting Habitats: The Z domes of this island were bare of vegetatlon.
The sleopes and swales were generally sparsely vegetated by a mixture of
seaside goldenrod, crabgrass, sea rocket, wild rye, sea beach orach,
panic grass, and saltmeadow cordgrass. Isolated clumps of marsh elder
were the only shrubs present.

Colonial Species Present

Gulls, Terns, Skimmers: This site was occupied by colonies of several
pioneer species. A small colony of Royal Terns {232 nests) was present
ar this site for the first time in 1977. This was a most unusual colony
in that there were more Sandwich Terns (422) than Royals. In 1978 this
colony was greatly enlarged having received the Royal Terns from island
05-06. The Royal and Sandwich Terns occupied the bare dome along with
3 Caspian Tern nests. The sparsely vegetated slopes were occupied in
1976 and 1977 by large colonies of Common Terns and Black Skimmers.
Small numbers of Gull-billed Terns were also present. A small colonuy
of Laughing Gulls nested in the thicker portions of the grass—forb hab-
jtac. In 1978 the Laughing Gull colony had grown congiderably and the
Common Terns and Black Skimmers had abandoned the site.

Site Potential

~

This site will likely continue to be used by terns for 2 to 3 years.
The Laughing Gull colony will likely grow and may be expected to per-
sist for 5 to 10 years. Herring Gulls will likely invade the island
vervy soon and should persist for 5 to 10 years. The presence of the
lar‘ge Laughing Gull colony probably caused the Common and Gull-billed
Terns and the Black Skimmers to abandom.

Management

Dredged material deposition would maintain habitat for the terns and
skimmers and would discourage gulls.
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SITE: 06-08

0ld House Channel, Dare County
35%46' latitude, 75°36' longitude. Map B, page 223

S8ite Characteristics

Site Type: Dredged material island

Size: About 5 to 10 hectares, max. elev. 1.6 meters in 1976
Substrate: Sand and shell

Surroundings: See 06-02

Nesting Habitats: This island had a single dome which was devoid of
vegetation in 1977. The lower slopes were very sparsely vegetated by
sea rocket, panic grasses, and saltmeadow cordgrass.

Colonial Species Present

Gulls, Terns, Skimmers: Colonies of Black Skimmers, Common Terns, and
Gull-billed Terns were present on this site in 1977. There were also
2 Caspian Tern nests and 3 Herring Gull nests.

Site Potential

The potential for continued use of this site by the pioneer ground nest-
ing species is good. Nesting by iterns and skimmers should continue for
at least 3 to 5 years. Herring Gulls should be expected te increase in
numbers as cover of vegetation lucreases.

Management
See 0602

SITE: 06-09

Stumpy Point Bay, Dare County
35942' latitude, 75%46' longitude. Map C, page 225

Site Characteristics

Site Type: Dredged material island
Size: 1 te 2 hectares, max. elev. 2.5 meters in 1976
Substrate: Sand and shell

Surroundings: Open water
Nesting Habitats: This island was mostly covered by a sparse to moder-
ate growth of mixed grasses and forbs. Dominant species were salt-

meadow cordgrass, seaside goldenrod, and peppergrass. There were patches
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of open ground, and in the swales low tiickets of marsh elder were be-—
ginning to develop.

Colonial Species Present

Terns, Skimmers: In both 1976 and 1977 this site was occupied by colo-
aies of Commen and Cull-billed Terns and Black Skimmers. In 1977 there
was considerable mortality and evidence of predation.

Site Potential

Vegetation on this island will soon become too dense for the pioneer
species. Terns and skimmers may nest for another year or 2, but will
1ikely soon abanden the site. There was alsc evidence in 1977 of pre-
dators taking adult and juvenile birds. This may speed abandonment.
The site appears suitable for Laughing Gulls, but chis gpecies has not
been found nesting on the western side of the sound.

Management

1f this site 1s to be maintained as a nesting site for teins and skim-
mers, the vegetative succession should be returned to an earlier stage.
Deposition of dredged material would be helpful. Predator contrel may
be needed.

e —

e [

gITE: 06-10

Ratreras Village, Dare County
35012" latitude, 75036" longitude. Map E, page 229

Site Characteristics

gite Type! Predged material island

Size: 3 to 5 hectares, maX. elev. 2.7 meters in 1976

substrate: gand and shell

Surroumdings: & dredged beat channel and shallow water flats

Nesting Habitakts: This island had 2 bare domes. The slopes were light-
iy covered by mixed grasses and forbs including saltmeadow cordgrass,
seaside goldenrod, and pennywortL. The lower slopes and swales were COV-—
cred by moderate to dense growths of saltmeadow cordgrass and panic
yrass, or by developing thickets of silverling, marsh elder, and wax
myrtle up to 3 meters in height.
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ig. Typical Royal and Sandwich Tern (bare domes)
(grassy swales) nesting habitat.

Colonial Species Present

Herons, Egrets, Ibises: In 1977 a small coleny of wading birds was
established in the shrub thicket. Twenty-six nests of 4 species were
present.

Gulls, Terns: For several years this island has been the site of large
colonies of Royal and Sandwich Terns and lauguing Gulls. Each year
smaller colonics ot Common and Forster's Terns have also been present.
In 1977 a single Herring Gull nest was present.

Site Potential

Vepetation on the swales and lower slopes was becoming quite dense and
the shrub thicket was spreading. Nesting conditions for Laughing Gulls
should be naintained for 5> to 10 years. Tine heronry should grow as the
thicket spreads. Vegetation was encroacoing on tihe Royal Tern ceclony in
1977 and it will likely move in 2 to 3 years. Tihe Common and Forster's
Terns have occupied dvift ridges and upper beach habitats that may not
follew regular successional patterns. Their continued use of the
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island appears somewhat dependent on the action of the tides in prevent-
ing the lush growth of vegetation just above the beaches and in deposit-

ing the drift material needed as nesting substrate by the Forster's
Terns. Numbers of nesting Herring Gulls is likely to increase.

Management

This island is adjacent tc a heavily used boat channel and some protec—
tion from disturbance may be beneficial. Careful deposition of a Iimie-
ed amount of dredged material on the island dome would likely prolong
use by Royal and Sandwich Terns. The island may have greater value,
however, as a nesting site for Laughing Gulls and wading birds as their
preferred habitats are not as readily available in the vicinity of Hat-
teras Inlet as are the sparsely vegetated or bare sites preferred by

the termns.

SITE: 06-11

Hatteras Village, Dare County
35012 latitude, 75°43" longitude. Map E, page 229

Site Characteristics

Site Type: Dredged material island

Size: 1 to 2 hectares, max. elev. 2.9 meters in 1977

Substrate: Sand and shell

Surroundings: A deep water channel and shallow open water flats
Nesting Habitats: This island received deposits of dredged materials in
1976 and 1977. In 1977 about 80 percent of the jsland was devoid of
vegetation. About 20 percent of the island was sparsely vegetated by
smerican beachgrass, saltmeadow cordgrass and Paspalum sp.

Colonial Species Present

Terns, Skimmers: In 1976 and 1977 this site was occupied by colonies
of Common and Gull-billed Terns and Black Skimmers.

site Potential

This site was subject LO moderate erosion but should provide habitat
for pioneer species for several years depending on the frequency of
dredged material depesition.

Management

This site has received frequent depositions of dredged material since
its construction. If this continues, the most important management
tool will be the avoidance of deposition during the breeding season.
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SITE: 06-12

GULL ISLAND, Dare County
35°28' latitude, 75°31' longitude. Map D, page 227

Site Characteristics

Site Type! Natural estuarine island

Size: Large island, not measured, max. elev, 0.8 meter in 1976
Substrate: Silt and sand

Surroundings: Open snallow water

Nesting Havbitats: Most of this island was covered with dense stands of
vlack needle rush, salt grass, smooth cordgrass, or saltmeadow cordgrass.
Along the western fringe there were low shrub thickets comprised pri-
marily of marsh elder and sea ox-eye. Large deposits of dead grass

stems provided navitat for Ferster's Terns.

Colonial Species Present

Herons, Egrets: In 1976 and 1977 small colonies of Louisiana Heroms,
Snowy Egrets, Great Egrets, and Black-crowmed Night Herons nested in
the marsn elder thickets.

Gulls, Terns: In 1976 a colony of about 730 Royal and Sandwich Temns
nested on a small bare shell deposit on the western edge of the island.
In 1977 the site was abandoned. In both 1976 and 1977 fairly large
colonies of Forster's Terns, Common Terns and Laughing Gulls nested at
this site. Smazll numbers of derring Gulls nested both years.

Site Potential

This island is the site of an active duck club, and a2 hunting lodge is
maintained. There was no evidence, however, of human disturbance or of
the presence of mammalian predators. The potential for continued use
appears good.

Management

None recommended

SITE: 06-13, 14, 15

Judith Island, Hyde County
35°20' to 21" latitude, 76°22' longitude. Map F, page 231
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Site Characteristics

site Type: Natural estuarine igland

Size: 1 to 2 hectares, max. elev. 0.1 to 0.3 meter in 1976

Substrate: Sand and silt

Surroundings: Extensive marshes and open water

Nesting Habitats: These islands were covered with dense stands of salt~
meadow cordgrass and salt grass. Patches of black needle rush, smooth
cordgrass, and marsh elder were present. Extensive mats of dead drift
materials were also present.

Colonial Species Present

Terns: In 1976 colonies of Common Terns were present at all 3 sites,
In 1977 site 06-13 was not utilized.

Site Potentlal

Plant communities may be expected to persist. Some disturbance by fish-
ermen cccurs. Access by predaters is pcssible. The potential for con-
tinued use, however, appears good.

Management

Information signs near colonies may reduce interference by fishermen.
No other management is recomended.

SITE: 06-16

SOW ISLAND, Pamlico County
35013" latitude, 76°30' longitude. Map G, page 233

Site Characteristics

Site Type: Natural estuarine island

dize: About 1 hectare, max. elev. 0.2 meter in 1976

Substrate: Sand and silt

Surroundings: Cpen water

Nesting Habitats: Most of this island was covered by a tall dense stand
of glant cordgrass. Low narrow bands of salt grass and saltmeadow cord-
grass along the island perimeter provided the nesting habitart.

Colonial Species Present

Herons: This site was used as a roost by an unknown number of herons
and egrets. No nests were found.

132



Terns: Small ceclonies of Common and Forster's Terns nested in 1976 and
1977,

Site Potential

See 06-13

Management
None reccoomended

SITE: 06-18

Rattan Bay, Carteret County
35°03' latitude, 76%929' longitude. Map G, page 233

Site Characteristics

Site Type: Natural estuarine island

8ize: Less than 1 hectare, max. elev. 0.1 meter in 1976
Substrate: Silt and sand

Surroundings: Extensive marshes and open water

Nesting Habitats: See 06-13

Colonial Species Present

Terns: This site was occupied by Common Terns in 1976 and 1977.

Site Potential

This island is within a military aircraft firing range. Habitat is ex-
pected to persist. Potential for continued use appears good.

Management

None recommended

SITE: 0619

SWAN ISLAND, Carteret County
35005' latitude, 76925' longitude. Map G, page 233
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Site Characteristics

Site Type: Hatural estuarine island
Size: 8 to 12 hectares

Substrate: Silt and sand
Surrcundings: Open water
Nesting Habitats: This island was vegetated by tall stands of giant

cordgrass or low dense stands of saltmeadow cordgrass, sea ox-eye,
and marsh elder.

Colonial Species Present

Herons, Egrets: 1In 1977 a small colony of 42 Louisiana Heron and 2
Snowy Egret nests was located in the giant cordgrass.

Terns: Forster's Terns attempted to nest at this site in 1976 and 1977.

In 1976 the colony was destroyed by flooding and in 1977 only a single
nest was present.

Site Potential

Disturbance appeared minimal and isclation from extensive marshes should
minimize predation. The site is very low and subject to flooding. The
potential for continued use appears good, but reproductive success of
terns will likely remain poor.

Management

None recommended

SITE: 06-20

TUMP ISLAKD, Carteret County
34°59" latitude, 76°23' longitude. Map J, page 239

Site Characteristics

Site Type: Natural estuarine island

Size: 1 to 2 hectares, max. elev. 0.6 meter in 1976
Substrate: Silt and sand

Surroundings: Open water

Nesting Habitats: See 06-19

Colonial Species Present

Gulls, Terns, Skimmers: In 1976 and 1977 this site contained‘small
nesting colonies of Laughing Gulls, Common Terns, and Forster's Terms.
Three Black Skimmer nests were present.
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S5ite Potential

See 06-19

Management

This island is within the boundaries of the Cedar Island National Wild-
life Refuge. No specific management is recommended.

SITE: 06-~21

KING ISLAND, Dare County
35°16" latitude, 75°36' longitude. Map D, page 227

Site Characteristics

Site Type: Natural estuarine island

Size: Less than 1 hectare, max. elev. 0.5 meter in 1976

Substrate: Sand and shell

Surroundings: Qnen water

Nesting Habitats: Most of this small island was very low and either
bare or sparsely vegetated by a low stand of smooth cordgrass.

Colonial Species Present

Terns: This site was occupied by Common Terns in both 1976 and 1977.

Site Potential

Nests were placed at very low elevations and there was evidence of dam-
age by flooding in both 1976 and 1977. While the site appears to be
attractive to Common Terns, it is unlikely that reproductive success
was good, There was no indication of human disturbance although the
site is only about 0.5 kilometer from a soundside development. The
potential for successful breeding does not appear goaod,

Mapagement

This site is near a maintained boat channel. The deposition of dredged
materials would elevate the site and likely lead to increased use and
success.
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SITE: 06-22

BIRD ISLANDS, Dare County
15022' latitude, 75%40"' longitude. Map D, page 227

Site Characteristies

site Type: Natural estuarine island

gize: Not measured

Substrate: Sand and shell

Surroundings: Open shallow water

Nesting Habitats: This low shoal was completely devolid of plants in

1977.

Colonial Species Present

Terns, Skimmers: In 1977 this low shoal was occupied by small colonies
of Least, Commoi, Forster's, and Royal Terns and Black Skimmers-

Site Potential
This low site is very isolared and free from mammalian predators and

human disturbance. The low elevation and exposed placenment indicate a
strong 1iklihood of nest destruction by flooding.

Management

None reccmmended

-

SITE: 06-23

014 House Channel, Dare County
35042' latitude, 75046' longitude. Map B, page 223

Site Characteristics
site Type: Dredged material island
gize: 5 to 10 hectares
Substrate: Sand and shell
Surroundings: See island 06-08
Nesting Habitats: This island consisted of a single elongate dome.
Most of the dome and slopes were sparsely vegetated, while vegetation
on the lower slopes was of moderate density. Crabgrass was the domi-
nant species.
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Colonial Species Present

Terns, Skimmers: This island was occupied in 1977 by small colonies of
Common and Gull-billed Terns and Black Skimmers,

Site Potential

See 06-08

Management
See 06-02

SITE: 07-02

Pea Island National Wildlife Refuge, Dare County
359437 latitude, 75°30" longitude. Map B, page 223

Site Characteristics

Site Type: Man made island within diked impoundment

Size: About 2 hectares, max. elev. 2.0 meters in 1976

Substrate: S5ilt and sand

Surroundings: The site was bordered on one side by a borrow pit. Else-~
where shallow water flats were pPresent.

Nesting Habitats: This island, located within an impoundment, was al-
most completely covered by a well developed maritime shrub thicket be-
tween 3 and 7 meters in height. Dominant Species were wax myrtle, bay-
berry, and silverling. Small openings were present in the interior of
the island. These were covered by dense stands of grasses, primarily
saltmeadow cordgrass.

Colonial Species Present

Herons, Egrets, Ibises: In 1976 there was a thriving nesting colony at
this site. By 1977 wmost individuals had moved a few hundred meters to
island 07-05. Only 23 nests of $ species remained in 1977. This was
the only site that contained nesting Yellow-crowned Night Herons in
1577.

Site Potential

Vegetation appeared suitable and disturbances are minimal. The reason
for the shift of this colony to island 07-05 is unknown. Predator
access to either island is similar, but predators may have discovered
this site and caused abandonment.
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Management

The site is managed as & part of the Pea Lsland National Wildlife Refuge.
Protection from human disturbance is provided and the habitat appears
sultable. If 07-05 is abandoned, refuge personnel should initiate

ef forts to determine whether or not mammalian predators have discovered
the sites.

SITE: 07-03

JACK SHOAL, Dare County
35941" latitude, 75930" longitude. Map B, page 223

gite Characteristics

Site Type: Natural estuarine island

Gize: About 18 hectares, max. elev. 0.4 meter in 1977

Substrate: Silt and sand

Surroundings: Open water and extensive marshes

Nesting Habitats: This island is adjacent to the Pea Island marshes.
It was covered with dense stands of grasses and forbs, primarily smooth
cordgrass, salt grass, saltmeadow cordgrass, black needle rush, and sea
ox-eye., Small clumps of marsh elder were also present.

Colonial Species Present

Gulls, Terns: This igland was occupied by a large nesting coleny of

Ay

Forster's Terns and a small colony of Laughing Culls in 1977. DNeither
was preseant in 1976

gite Potential
See 06-13

Management

This island is within the boundaries of the Pea Island National Wildlife
Refuge. No specific management 1is recomended.
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SITE: 07-05

Pea Island National Wildlife Refuge, Dare County
35%42' latitude, 75930' longitude. Map B, page 223

Site Characteristics

Site Type: Man made island within diked impoundment

Size!: About 2 hectares, max. elev. 0.5 meter in 1977
Substrate: Silt and sand

Surrcundings: See island 07-02

Nesting Habitats: Maritime shrub thicket (see island 07-02)

Coloniazl Species Present

Herons, Egrets, Tbises: Most of the birds nesting on island 07-02 in
1976 moved to this site in 1977. 1In 1977 a colony estimated to contain
282 nests of 7 species was present.

Site Potential

See 07-02

Management
See 07-02

SITE: 08-01

Hatteras Island, Dare County

(35°29" laticude, 75920 longitude); (35°24' latitude, 75929’ lomgi-
tude); (35°23' latitude, 75930' longitude); (35922' latitude, 75%30'
longitude); (35°17' latitude, 75°31' longitude). Map D, page 227

Site Characteristics

Site Type: Barrier beach

Size: Not measured

Substrate: Sand and shell

Surroundings: Ocean and barrier dunes

Nesting Habitats: Least Terns nested at many scattered sites along the
North Carolina beaches. Nesting sites often change from year to year,
but the terns generally choose either the sand flats adjacent to inlets
or areas of recent oceanic overwash. Habitats were generally devoid of
vegetation but mest often contained large amounts of shell in the sub-
strate. Sites were generally located between the high tide line and
the base of the foredunes.
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Colonial Specles Present

Terns; Small cclonies of Least Terns nested at these widely scattered

sites in 1976 or 1977. Often nests were distributed widely over a
linear distance of 100 meters or more.

Site Potential

As long as overwash occurs and inlets continue
habitat will be present on the outer beaches. Inlet and dune stabili-
zation will tend to reduce habitat.

Human disturbance also increasingly
disrupts colenles as the number of people using the beaches Increases.

to migrate, Least Tern

Management

Habitat should be maintained by artificlal means {substrate disturbance)
to compensate for losses due to dune building, beach development , and

inlet stabilization. Suitable sites should be posted to prevent human
disturbances.

SITE: 08-02

Hatteras Island, Dare County

35013' latitude, 75941’ longitude. Map D, page 227

Site Characteristics

Site Type: Barrier island

Substrate: Sand and shell

Size: Not measured

Surroundings: Shallow open water and grass covered sand flats
Nesting Habitats: This gite was a sn

all nearly bare peint of land ad-
jacent to the sound. A scattering of clumps of saltmeadow cordgrass
and sea rocket was present in 1977.

Colonial Species Present

Terns: Small colonies of Least Terns cccupied this site in 1976 and
1977.
Site Potential

Hatural plant succes

sion will likely produce cover too dense for Least
Terns by 1980.
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Management

Vegetation suppression and posting would likely result in the continued
suitablility of this site.

SITE: 09-02

Hatteras Inlet, kyde County
35911' latitude, 75947' longitude. Map E, page 229

Site Characteristics

Site Type: Barrier island

Size: Not measured

Substrate: Sand and silt

Surroupndings: Extensive marsh and shallow open water

Nesting Habitats: This colony was placed along the edge of the fring-
ing salt marsh. The site was dominated by black needle rush and smooth
cordgrass. Nest placement was on rows of drift material.

Coleonial Species Present

Terns: 1In 1977, 17 Forster's Tern nests were present.

S5ite Potential

The marshes fringing the barrier islands are accessible to mammalian pre-
dators and were seldom used as colony sites. Habitat should persist and
continue to be suitable where drift rows are formed. Nest success will
likely be low.

Management

None recommended
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SITE: 0903

Hatteras Inlet, Dare-Hyde County boundary
35°13' latitude, 75°45" longitude. Map E, page 224

le of a dredged material island which frequently

Fig. €2. An examp
receives large deposits.

§ Site Characteristics

f Site Type: Dredged material island

3 Size: 5 to 10 hectares, max. elev. 9.4 meters in 1977

i Substrate: Sand and shell

: Surroundings: Shallow open water of Hatteras Inlet

b Nesting Habitals: This large island is adjacent to the Hatteras to

: Ocracoke Ferry channel and receives fresh dredged material almost con—

stantly. The island also ercdes rapidly and height and configuration
change constantly. Most of the nigher portions of this site were bare

in 1977. Around the perimeter of the island a sparse cover of sea rocket,
saltmeadow cordgrass, and American beachgrass was present.
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Colponial Species Present

Gulls, Terns, Skimmers: This site has been heavily uged by th

species since at least the early 1970's. 1In 1977 it wag the Sitpio?eer
of the largest Least Tern colonies in North Carolina (313 nesr_s)e oThone
island also contained a large assemblage of Common Terns, F”rste;'s e
Terns, Gull-billed Terns, and Black Skimmers. In 1977 there were also

5 Laughing Gull nests.

Site Potential

The almost constant dredged material deposition, the rapid rate of ero-
sion, and the relatively high elevation of this island wil] likely pre-
vent the establishment of dense vegetation. It should therefore con-
tinue to be a suitable site for the terns and skimmers for several years.

Management

The frequent deposition of dredged materials at this site has included
depeosition during the breeding season. This is one of the few sites on
the North Carolina coast where in recent years dredged material deposi-
tion has resulted in the destruction of tern nests. The placement of
dredged materials on this island should be designed to aveid actively
used nesting sites.

SITE: 09-04

Hatteras Inlet, Dare-Hyde County boundary
35°13" latitude, 75°45' longitude. Map E, page 229

Site Characteristics

Site Type: Dredged material island

Size: 3 to 6 hectares, max. elev. 7.6 meters in 1976

Substrate: Sand and shell

Surroundings: See 09-03

Nesting Habitats: This island was eroding very severely in 1976 and
1977. Island size was being rapidly diminished. The domes were devoid
of vegetation while the slopes and swales were vegetated by a sparse to
moderate cover of sea oats, saltmeadow cordgrass, orach, and panilc grass.

Colonial Species Present

¥y

Gulls, Terns, Skimmers: This site was occupied in 1976 and 1977 bA

colonies of Black Skimmers, Common Terns, and Gull-billed Terﬂ5;rs.
small colony of 5 to 10 Laughing Gull nests was present beth ye
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Site Potential

This island is subject to sevetre erosion and is not receiving dredged
materials as frequently as the adjacent site (09-03),

Unless there is
continued disposal, the site may be lost.

Management

The primary need is for frequent dredged material disposal and avoid-
ance of dumping on active colony sites.

SITE: 10-02

QUTER GREEN ISLAND, Hyde County
35911' latitude, 75°48' lomgitude. Map E, page 229

Site Characteristics

Site Type: Natural estuarine 1sland

Size: 3 to 6 hectares, max. elev. (.1 meter in 1976

Substrate: Sand and silt

Surroundings: Shallow open water

Nesting Habitats: This low island was vegetated by a dense growth of

saltmeadow cordgrass, sea ox—eye, and smooth cordgrass about 1 meter
in height.

Colonial Species Present

Herons, FEgrets, Ibises: Since at least 1974 this site has been occupied
by a mixed species heronry. 1In 1977 there were 111 nests of 6 species.

Gulls: Laughing Gulls have nested on this site since at least 1974. In

1977 there were 99 nests. Small numbers of Herring Gulls were present
in 1976 and 1977.

Site Potential

The low elevation and subsequent flooding during storm tides will likely
prevent plant succession from progressing beyond the present stage. Hu—

man disturbance appears minimal, and the potential for cont inued use of
this site is good.

Management

None recommended
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SITE: 10-03, 04, 06, 07, 09, 10

Southside Ocracoke Island, Hyde County
35°09" to 11' latitude, 75°49' to 55’ longitude. Map E, page 229

Fig. 63. An example of the low marshy islands that comprise the
western fringe of the outer banks.

Site Characteristics

Site Type: Natural estuarine island

Size: Most are less than 1 hectare, max., elev. 0.1 to 0.2 meter in 1976
Substrate: Sand and silt

Surroundings: Extensive salt marshes and shallow open water

Nesting Habitats: These are marsh islands dominated by dense stands of
saltmeadow cordgrass, sea ox-eye, smooth cordgrass, and occasionally
marsh elder.

Colonial Species Present

Gulls, Terns: There are many of these marshy islands lying adjacent to
Ocracecke Island. Each year several colonies of Forster's Terns are estab-
lished or those islands that have the appropriate accumulation of drift
meterial (primarily dead marsh grasses or sea grasses). The nesting

sites may be expected to shift considerably from year to vear. In 1977
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Forster's Tern ceolonies were present at each of the sites indicated.
In 1977 small Laughing Gull colonies were present onm islands 10-04 and
10-06, and a single Herring Gull nest was found on 10-04.

Site Potential

These sites are seldom visited by people during the summer and colonies
are not likely to be disturbed. Sites are accessible to predators.
Vegetation is maintained by storm tide flooding and is unlikely to pro-

gress beyond the present stage. Potential for continued use appears
good.

Management

None recommended

SITE: 11-01

OCRACOKE FLATS, Hyde County
35°04' to 05' latitude, 76°00" longitude. Map H, page 235

Fig. 64. Good example of the flats that often develop adjacent to inlets.
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Site Characteristics

Site Type: Barrier beach

Substrate: Sand and shell

Size: Not applicable

Surroundings: Atlantic Ocean and shallow water of Pamlice Sound
Nesting Habitats: Ocracoke Flats is an extensive area of low sandy
flats, often overwashed by storms, and small scattered "haycock” dunes.
The flats were generally barren of vegetation while the dunes were
sparsely to woderately covered by American beachgrass, sea cats, salt-
meadow cordgrass, or sea rocket.

Colonial Species Present

Terns, Skimmers: This area was the site of Common Tern, Black Skimmer,
least Tern and Gull-billed Tern colonies in 1976 and 1977. Groups of
nests were scattered from the beach to tue sound-side and from the inlet
north for 3,000 meters or more. Often nests were concentrated on the
"haycock" dunes. The Forster's Tern colony was on drift material in tne
fringing salt marsh along the edge of the sound.

Site Potential

Tnis is one of the most important beach nesting sites on the North Car-
olina coast. Overwash and inlet migration appear to be maintaining
appropriate habitat for tne ploneer ground nesters. The major threat
appeared to be the heavy use of the flats by vehicles and flooding dur-
ing "spring" tides.

Management

The primary management should be the elimination of human disturbance.
The area nas been posted by the Cape Hatteras National Seashore.
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SITE: 11-04

BEACON ISLAND, Hyde County
35906' latitude, 76°03' longitude. Map H, page 235

Site Characteristics

Site Type: Natural estuarine island

Size: 4 to 6 hectares, max. elev. 0.3 meter in 1976

Substrate: §ilt and sand

Surroundings: Open shallow water

Nesting Habitats: Mest of this island was covered by dense stands of
galt grass, saltmeadow cordgrass, smooth cordgrass or black needle rush.
Along the southern perimeter there was an elevated strip with a low
shrub thicket consisting primarily of marsh elder.

Coleonial Species Present

Pelicans: 1In the spring of 1978 the Brown Pelican coleony, which had
been located on islands 11-06 and 11-07 in 1977, moved to this site.

Herons, Egrets, Ibises: A small colony of Louisiana and Little Blue
Herons, Snowy Egrets, Great Egrets, and Glossy Ibis have nested at this
site since at least the early 1970's. 1In 1977, 24 nests were counted.

Gulls, Terns: DBeacon Island is an important nesting site for Laughing
Gulls and Forster's Terns.

Site Potential

This isclated low island is an important site for nesting colonial

water birds., It 1s isolated and there was no indication of mammalian
predators. Human disturbance also appeared minimal. The primary danger
to nesting birds appears to be from flooding. The potential for contin-
ued use appears good.

Management

In view of the presence of the nesting colony of Brown Pelicans, an en-
dangered species, regular patrol by wildlife officers may be helpful.
No other management 1s recommended at present. Further research cn the
North Carolina Browm Pelican population is underway and may provide in-
formation leading to further recommendations.
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SITE: 11-05

Wallace Channel, Hyde County
35°06' latitude, 76903' longitude. Map E, page 235

Site Characteristics

Site Type: Man altered site (site obviously modified heavily by man,
crigin uncertain)

Size: About 1/4 hectare, max. elev. 0.5 meter in 1976

Substrate: Shell

Surroundings: A deep water channel and extensive shallow open water
flats

Nesting Habitats: This long, narrow shell bank was mostly unvegetated.
There were, however, a few isolated clumps of sea rocket and saltmeadow
cordgrass.

Colonial Species Present

In 1977, a small cclony of Royal and Sandwich Terns moved to this site.
In addition, there was a colony of Common Terns and 4 Forster's Tern
nests. Eighteen Herring Gull nests were also present. In 1978 the
Royal Tern colony was absent.

Site Potential

This site has maintained its present character since the early 1970's.
Its low elevation and shell substrate will likely prevent rapid growth
of vegetation. It will probably remain a suitable nesting site for
small numbers of the ploneer speciles for several years.

Management

Protection from disturbance appears to be the conly currently feasible
management tool.

SITE: 11-06

SHELL CASTLE ISLAND

3 Hyde County
35°06" latitude, 76

04' longitude. Map E, page 235

Site Characteristics

Site Type: Man altered site (see 11-05)
Size: 0.5 to 1 hectare, max. elev. 1 meter in 1976
Substrate: Shell and silt
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Surroundings: See 11-05
Nesting Habitats: This site was gimilar to 11-05, but also included

patches of sparse tro moderately dense grasses and forbs, primarily sea
ox-eye, seaside goldenrod, and saltmeadow cordgrass. A few small marsh
elder shrubs were also present., A small smooth cordgrass marsh was
contiguous to the island.

Colonial Species Present

Pelicans, Gulls, Terns: In 1977, 51 Brown Pelican nests were placed on
this island. It also contained small colonies of Forster's Terns and
Herring Gulls, In 1978 the site was abandoned by pelicans.

Site Potential

See 11-05

Management
See 11-05

SITE: 11-07

NORTH ROCK ISLANDS, Hyde County
35007' latitude, 76°04' longitude. Map H, page 235

Site Characteristics

Site Type: Man altered site (see 11-05)

Size: 2 to 5 hectares, max., elev. 0.5 meter in 1976

Substrate: Shell, sand amnd silt

Surroundings: Extensive shallew water flats

Nesting Habitats: This site is a group of 3 islands separated by only

3 to 5 meters of shallow water. Two of the small islands were primarily
shell with sparse to moderate growths of vegetation, dominated by sea
ox-eye, saltmeadow cordgrass, Mexican tea, Suaeda sp., and marsh elder.
The larger island had a fine sand-silt substrate and was dominated by a
dense stand of saltmeadow cordgrass and low marsh elder thickets.
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Fig. 65. Remnant of a once more extensive estuarine island.

Colonial Species Present

Herons, Egrets, Ibises: Tne marsh elder thnickets have been the site of
a colony of wading pirds since at least tune early 1970's. In 1977 the
colony contained 116 nests of 6 species.

Pelicans, Gulls, Terns: The small shell islands were the site of a
Brown Pelican colony for several years (see species account). The site
was not used in 1978. <Coloniles of Common and Forster's Terns have nest-
ed here since the early 1970's. A single Herring Gull nest was present
in 1977. 1In 1978 a colony of Royal and Sandwich Terns was established
at this site.

Site Potential

Growth of vegetation on the small snell pased islands will likely make
this site unsuitable for the pioneer species by 1980. The shrub tiaick—
ets occupied by the wading pirds should provide appropriate habitat for
many years.
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Terns, Skimmers:

Management

in the density of vegetation on the two small shell based
islands would 1ikely make these sites again attractive to plouneer species
The remoteness of the iglands and the extensive shallow water flats .
gurrounding them minimizes disturbances and thus the need for protection

‘_""—"‘*-‘-'"‘—f—~———-ﬂ——ﬂ——w~—-—ﬂ~r-r___,_ I
SITE: 12-01

sWASH INLET, porgsmouth {sland, carteret County
35°01" te 00! latitude, 76°06" to 09' longitude. Map H, page 235

ite Characteristics

Si

gite Type: Natural beach
gubstrate: gand and shell

gjze: Not applicable

gurroundings: Arlantic Oceans marshes, and shallow sounds
Nesting Habitats: The Swasb Inlet area is a region of heavy overwash

The topography consisted of low sand flats with isolated low dunes.
There was I1C linear frontal dune system and the flats extended from
ocean to gound. Most of the area was devoid of vegetation put sparse
patches of sea oats: saltrmeadow cordgrass, and sea rocket were present
*

usually of the low dunes:

Colonial Species Present

- . Least Terns egtablished several scattered colonies in
this region iB both 1976 and 1977. Smaller qumbers of Common Terns
Gull-billed Terns, and Black Skimmers were also present. Coleny si;as

shifted considerably between years:

Site Potential

This reglon appeared very attractive to skimmers and terms. Most

colonies Were unsuccessful in 1976. The elevation of colony sites was
often only about 0-1 meter, and heavy rains or high tides destroyed most
colonies in 1976. There was slso some evidence of nest destruction by

yehicles.
Management

This area is @ part of tne Cape Lookout warional Seashore. Prevention
of human interference should pe 2 major goal. Posting of colonies may

be effective.
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SITE: 12-02

Portsmouth Island, Carteret County
35905' latitude, 76°04’ longitude. Map H, page 235

Site Characteristics

Site Type: Natural estuarine island
Size: 1 to 2 hectares, max. elev. 0.1 meter in 1977

Substrate: B5ilt

Surroundings: Open water
Nesting Habitats: This small low marsh island was covered by stands of

smooth cordgrass, glasswort, and sea oxeye daisy.

Coleonial Species Present

Terns: In 1977, 88 Forster's Tern nests were located at this site.

Site Potential

See 10-03

Management

Rone recommended

SITE: 12-16, 17, 18, 19

Portsmouth Island, Carteret County
34958' to 59" latitude, 76°08' to 09' longitude. Map I, page 237

Site Characteristices

Site Type: Natural estuarine island

Size: Not measured

Surroundings: Marshes and shallow water flats

Nesting Habitats: These low marsh islands were covered by stands of
smooth cordgrass, saltmeadow cordgrass, and salt grass.

Colonial Species Present

Terns: In 1977 small colcnies of Forster's Terns nested on drift rows
of dead grass stems on each of these sites.
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Fig. 66. One of many small marshy islands lying adjacent to the outer

banks.

gite Potential

Occupancy of a particular site apparently depends on the availability of
drift materials wnich form a nest substrate. Use of such sites will
likely fluctuate greatly from year to year. There ig little liklihood
of numan disturbance, but mammalian predaters would have access to nest-

ing sites from Portsmoutn Lsland.

Hanagement

Tnese sites are witnin the Core Banks National geashore. No specific

panagement 15 recommended.
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SITE: 12-23

CASEY ISLAND, Carteret County
35205" latitude, 76°04' longitude. Map H, page 235

Site Characteristics

Site Type: Natural estuarine island
Size: 2 to 4 hectares
Substrate: Silt and sand

Surroundings: Open water
Nesting Habitats: See 12-02

Colonial Species Present

Terns: 1In 1977, 10 Forster's Tern nests were present.

Site Potential

See 12-16

Management
None recommended

SITE: 13-01

Core Banks, Carteret County
34°58" latitude, 76°10" longitude. Map I, page 237

Site Characteristics

Site Type: Natural estuarine island
Size: Not measured
Substrate: Sand and silt

Surroundings: See 12-16

Nesting Habitats: See

Colonial Species Present

Terns: 1In 1977, 14 Forster's Tern nests were present.

Site Potential

See 12-164
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Management

See 12-16

SITE: 14-01

SHELL ISLAND, Carteret Countly
34959' latitude, 76912' longitude. Map J, page 239

Site Characteristics

site Type: Natural estuarine island

Size: 0.5 to l hectare, max. elev. 0.5 meter in 1976

Substrate: Sand and shell

Surroundings: Open ghallow water

Nesting Habitats: Parts of the beaches of this long narrow island were
bare, but moSt of the area was covered with a moderate to dense stand of
sal tmeadow cordgrass and sea oxeye daisy. Elongate narrow thickets of
marsh elder were developing along the central ridge of the island.

Colonial Species Present

Pelicans: Brown Pelicans have been observed loafing on this island each
year gince 1972. In 1976, 3 nests were begun but no eggs were laid.

Herons, Egrets: In 1976, there were 6 louisiana Heron and Snowy Egret
pests in the small parsh elder thicket. They did not return in 1977.

Gulls, Terns: This has been an iuportant nesting site for gulls and
terns for many years. Laughing Gulls have nested each year at least
since 1972. Royal aud gandwich Terns also nested each year since 1972
ip what appeared to be very marginal habitat. Nests were placed im a
long strip alomg the beach just above high tide line. In the early
1970's, Gull-billed and Common Terns also nested, but their habitat has
become overgrown. A single Herring Gull nest was present in 1977.

Site Potential
Flooding should mintain this site in low dense vegetation suiltable for
Laughing Gulls. While the site is attractive to Royal Terms, habitat is

marginal and the colony is not expected to persist. Human disturbance
or mammalian predation do not appear to be problems.
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Management

A bare site suitable for Royal Terns is apparently needed along the low-
er edge of Pamlico Sound. Removal of vegetation from a portion of this
island would likely restore it as a usable site for this species.

SITE: 14-02

WAINRIGHT ISLAND, Carteret County
34°59' latitude, 76°12' longitude. Map J, page 239

Fig. 67. An old dredged material island which has received deposits
very infrequently.

Site Characteristics

Site e: Dredged material island

Size: 4 to 6 hectares, max. elev. 0.6 meter in 1976

Subgtrate: Sand and shell

Surroundings: Shallow open water and boat channel

Nesting Habitats!: This site received a deposit of dredged material in
1976. That part of the island was bare in 1977. The remainder of the
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island was vegetated by a complex mixture of dense grasses or forbs, or
dense shrub thickets. Primary species were glant cordgrass, saltmeadow

cordgrass, sea ox-eye, Mexican tea, marsh elder, and silverling.

Colonial Species Present

Herons, Egrets, Ibises: 4 wading bird nesting colony has existed at
this site at least since the early 1970's. In 1977, 355 nests of 7
species were present,

Gulls: Laughing Gulls have nested at this site for several years. In
1977, 4 Herring Gull nests and 1 Common Tern nest were also found.

Site Potential

This site contained one of the best developed shrub thickers 1in the
lower Pamlico~upper Core Sound region. Unless dredged material is de-~
posited over the thicket it should remain suitable for use by wading
birds. The Laughing Gull habitat, dense saltmeadow cordgrass, 1is being
slowly replaced by glant cordgrass or shrub thicket vegetation and the
site may become unsuitable for Laughing Gulls in 5 to 10 years. The
bare dredged material deposited in 1976 offers potential habitat for the
ploneer species and eventual habitat for Laughing Gulls,

Management

The isclated nature of this island minimizes human disturbance. Future
dredged materials should not be allowed to destroy the shrub thickets.

SITE: 1403

HARBOR ISLAND, Carteret County
34°59' latitude, 76°13' longitude. Map J, page 239

Site Characteristics

Site Type: Natural estuarine island - medified by man

Size: 0.5 to 1 hectare, max. elev. 1.5 meters in 1976

Substrate: Sand, shell, and rock

Surroundings: Open water

Nesting Habitats: This island was the site of an oyster-reck cement
building in the past. The ruilns remain and a cabin has been built with-
in the walls of the older building. Natural habitats present were small
bare sites, dense low stands of grasses and forbs dominated by salt-
meadow cordgrass, Ptilimnium Bp., seaside geoldenred, orach, and sea ox-
eye. Small shrib thickets were dominated by marsh elder and prick-

ly ash.




Celonial Species Present

Gulls, Terns: In 1976 a small ceclony oi Laughing Gulls nested at this
site. They were not present in 1977. Small numbers of Herring Gulls
nested both years. Small colonies of Cormon Terns nested among the
rubble of the building ruins both years.

Site Potential

Human activity associated with the cabin may have been a factor in the
reduced use of this site im 1977. Habitat remains appropriate, but the
potential for continued use is not good.

Management

This site appears toc small to allow both extended human use and bird
nesting. Any management should begin with public ownership.

SITE: 14-04

Drum Inlet, Carteret County
34052" latitude, 76°20' longitude. Map J, page 239

Site Characteristics

Site Type: Dredged material island - diked

Size: 5 toc 10 hectares, max. elev. 5.5 meters in 1977

Substrate: Sand and shell

Surroundings: Boat channel and shallow open water flats

Nesting Habitats: This site has received frequent deposits of dredged
materials, the last in 1976. About 95 percent of the island was bare in
1977. Adjacent to the dike there were small patches of sparse grass-—
forb habitats. Dominant plants were American beachgrass and sea rocket,

Colonial Species Present

Terns, Skimmers: This island has been occupied by Common and Gull-
billed Terns and Black Skimmers, and in some years Least Terms, since
the early 1970's. In 1977 all were present except Least Terns. A small
colony of 33 paire of Royal Terns also nested at this site in 1977.

Site Potential

The frequent deposition of dredged material and the relatively high ele-
vation has resulted in very slow colonization of this site by plants.
This slowed rate of plant succession will likely continue. Thus, this

site should be available to the pioneer species for a longer period of
time than is usual.
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Management

There is heavy small boat traffic nearby and protection from human dis—
turbance mnay be of value. Stabilization of the Joose sands that cover
the higher parts of the island would make the site more attractive.

SITE: 14~03

Drum Inlet, Carteret County
34051' latitude, 76°19' longitude. Map J, page 239

Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: Core Scund, Drum Inlet, grassy swales

Nesting Habitats: This site is the north shore of Drum Inlet. It i8 a
low sandy spit nearly devoid of vegetation in 1977 except for a few
clumps of sea rocket.

Colonial Species Present

Terns, Skiwmers: This was the site of large Least Tern colonies in 1976
and 1977. Colonies of Black Skimmers, Common Terns, and Gull-billed
Terns were also present.

Site Potentilal

This appeared to be an important Least Tern nesting site, Occasiomal
flooding should maintain the open habitat. The elevation reached 1
meter in 1977, and flooding was not as severe at this site in 1976 as at
the lower Swash Inlet sites. There was evidence of considerable vehic-
ular traffic. The potential for continued use is good.

Management

Posting of the site against vehicular traffic should help prevent colony
disturbances.
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SITE: 14-08

CORE BANKS, Carteret County
34°53' latitude, 76°17 to 31' longitude. Map K, page 241

Site Characteristics

Site e: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: Ocean and dunes

Nesting Habitats: There was a serles of small Least Tern colonies
scattered along this beach. Colonies were located between the high tide
1ine and the foot of the frontal dune system. This sandy area was gen-
erally devoid of vegetation.

Colonial Specles Present

Temns: Several small scattered Least Tern colonies were present in 1976
and 1977. Colony sites varied between years.

Site Potential

This beach did not appear to be an important nesting area. Habitat will
likely remain bare and apparently suitable for Least Terms.

Management

Human disturbance is likely a factor. Posting of colony sites may be
helpful.

SITE: 14-10

Drum Inlet, Carteret County
34°51' latitude, 76°20" longitude. Map J, page 239

Site Characteristics

Site Type: Dredged material island

Size: 1 to 1.5 hectares, max. elev. 0.3 meter in 1977

Substrate: Sand

Surroundings: Marsh and shallow open water

Nesting Habitat: About 30 percent of this island was bare in 1977. The
remainder was covered by a moderate cover of smooth cordgrass and sea
rocket.
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Colonial Species Present

Terns: This site was occupied in 1976 and 1977 by colonies of Common
Terns. 1In 1977 Forster's Terns also nested, as did 1 palr of Royal
Terns.

Site Potential

Thils low island was subject to moderate ercsion and frequent overwash.
While it appeared to be attractive, egpeclally to Common Terns, nesting
success 1s questionable. The island appeared to be following a success-
ional pattern leading to a smooth cordgrass marsh, As such, there will
likely be little use by colonial birds other than Forster's Terns.

Management

The deposition of dredged material would elevate the island and make it
2 safer nesting site.

SITE: 14-11

Core Banks, Carteret Gounty
34°90" latitude, 76°15' longitude. Map J, page 239

Site Characteristics

Site Type: Barrier beach
Size: Not measured

Substrate: Sand and shell
Surroundings: Ocean and dunes
Neating Habitats: See 14~-08

Colonial Species Present

Terns: In 1977 a small mixed colony of Least, Common, and Gull-billed
Terns was present.

Site Potentijal

See 14-08

Manapgement
See 14-08
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SITE: 14~12

Core Banks, Carteret County
34056" latitude, 76°12' longitude. Map J, page 239

Site Characteristics

Site Type: Natural estuarine island

Size: Less than 1 hectare

Substrate: Sand and silt

Surroundings: Extensive marshes and shallow open water
Nesting Habitats: B5See 12-16

Colonial Species Present

Terns: In 1977 there were 9 Forster's Tern nests present.

Site Potential

See 12-16

Management
See 12~-16

SITE: 14-14

Marshallberg, Carteret County
34935 latitude, 76°930' longitude. Map L, page 243

Site Characteristics

Site Type: Dredged material island

Size: About 1 hectare, max. elev. 1 meter in 1977

Substrate: Sand and shell

Surroundings: Shallow open water flats

Nesting Habitatg: This island was constructed in 1977 and was complete-
ly devoid of vegetation.

Colonlal Specles Present

Terns, Skimmers: Very small numbers of Common Terns, Gull-billed Teras,
Least Terns and Black Skimmers nested in 1977.
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Site Potential

This small island will likely be utilized.by the pioneer species for
several years if it proves relatively stable.

Management

Prevention of human disturbance and maintenance of stability will be
important.

SITE: 15-1}

CHAIN SHOT ISLAND, Carteret County
34°59" latitude, 76°14' longitude. Map J, page 2139

Site Characteristics

Site Type: Natural estuarine island

Size: Lless than 1 hectare, max. elev. 0.7 meter in 1976

Substrate: Sand and shell

Surroundings: Open water

Nesting Habitat: This site was covered by dense stands of grasses and
forbs, primarily saltmeadow cordgrass, sea ox-eve, gaad pennywort,

or stands of giant cordgrass and marsn elder.

Colonia Species Present

Gulls, Terms: In 1977 this site was cccupied only by Laughing Gulls and
a single Herring Gull nest. In previous years, nowever, Forster's Temns
have also nested.

Site Potential

This isclated islang appears to offer good nesting haoitat for Laughing
Gulls and Forster's Terns. There appeared to be 1ittle human disturbance.
Herons and egrets have been observed roosting at the site and a heronry
may develop. Potenmtial for continued use appears good.

Management

None recommended
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SITE: 16-Q1

DUMP ISLAND, Carteret County
34°54' latitude, 76°17' longitude. Map J, page 239

Fig. 68. A large couplex dredged material island that has been heavily
utilized by nesting colonial waterbirds.

Site Characteristics

Site Type: Dredged material island

S5ize: 4 to 6 hectares, max. elev. 3.2 meters in 1976

Substrate: Sand and shell

Surroundings: Shallow open water flats

Nesting Habitats: This island had a complex pattern of vegetation. The
domes were nearly bare or were sparsely vegetated with low grasses and
forbs. The slopes and swales were moderately to densely covered with
grasses and forbs. The dominant species were saltmeadow cordgrass, fes-
cue, pennywort, melic grass, and seaside goldenrod. A thicket of silver
popular, 3 to 7 meters in height was present as were several small low
thickets of marsh elder, silverling, and wax myrtle.
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Colonial Species Present

This igland has been used by most species of colonial waterbirds since
the early 1970's.

Herons, Egrets, Ibises: Thickets at this site have been occupied by
waders at least since the early 1970's. In 1977 rearly 200 Cattle Egret
nests and several Black-crowned Night Heron nests were located in the
poplar thicket, while a mixed colony of about 175 nests of 6 specles of
wading birds was located in the low scattered shrub thickets.

Gulls, Terns: In recent years most of the terns, including Royal and
Sanswich Terns, nested on this island. By about 1975, plant succession
eliminated most of the bare or nearly bare sites required by the plo-
neers. 1In 1976 and 1977, however, this island was occupied by the larg-
est Laughing Gull colomy in North Carolina (3,511 nests in 1977). There
were 2 Herring Gull nests in 1%77.

Site Potential

This site should remain as suitable Laughing Gull nesting habitat for at
least 5 to 10 years. As the shrub thickets spread, the site should be
able to accomodate increasing numbers of waders. Numbers of Herring
Gull nests will also likely increase.

Management

This island is privately owned and receives some protection. A return
of portions of the islaad to bare or nearly bare substrate would likely
again make the island attractive to the Ploneer species.

SITE: 16-02

01d Drum Inlet, Carteret County
34953 latitude, 76°17' longitude. Map J, page 239

Site Characteristics

Site Type: Dredged material island

Size: 4 to 6 hectares, max. elev. 3.2 meters in 1977

Substrate: Sand and shell

Surroundings: Marsh and shallow cpen water

Nesting Habitats: Most of this site was covered by a moderate to dense
low growth of gea oats, saltmeadow cordgrass, pennywort, and secaside
goldenrod. A low flat on the east end of the island was sparsely vege-
tated by sea rocket and seaside goldenrod., Thickets of wax myrtle,
marsh elder, and silverling were developing in the swales.
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€olonial Species Present

Gulls, Terus: Forster's and Common Terns have nested along the drift
lines on this island for several years. In 1977 the Common Terns were
absent. A small colony of Laughing Gulls probably represented an over-
flow from the large colony on the adjacent site (16-01). A single Herr-
ing Gull nest was present in 1977.

Site Potential

This island should provide suitable habitat for nesting Laughing Gulls
for at least 5 to 10 years. Its continued availability to Forster's
Terns is dependent on the availability of drift materials. The site hasg
become too densely vegetated for most ploneer species.

Management

A return of plant succession to bare of nearly bare conditions on a por-
tion of the island would likely result in Common Terns and Black Skimmers
recolenlzing the site.

SITE: 16-03

Core Banks, Carteret County
34°53' latitude, 76°1l7' longitude. Map J, page 239

Site Characteristics

Site Type: Natural estuarine island

Size: About 1 hectare, max. elev. 0.1 meter 1in 1977

Substrate: Sand and silt

Surrcundings: Open shallow water and marshes

Nesting Habitats: This low marsh island was covered primarily by a low
stand of smooth cordgrass.

Colenial Species Present

Terns: 1In 1977, 7 Forster's Tern nests were present.

Site Potential

See 12-16

Management

None recommended
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SITE: 17-01

t County
ISLAND, Back Sound, Cartere _ 1
?ggggy latituc;e, 76%327 longitude. Map L, pPage 143

Site Characteristics
————=l3cteristics

Site Type: Dredgeqd daterial jglang - diked

Size: 4 to § hectares, Dax. elev. 13, meters in 1976
Substrate: Sand ang shel}

SUrroundingg Deep water Channe], PArsh, and shallow vater flats
Nestip Habitarg: Thi

1% complex islangd contained severs] habitars. Ab::_"_‘t
two-thirdg of the islapg vas diked, Thig area was primarily a larger.-;l
Vegetated dope. The dikes ig 1877 were Vegetated by 4 Sparse cover The
Saltmeadoy cordgrass, sea Yocket, sapnd B¥ass, and Russian thistle.
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Colonial Species Present

Herons, Egrets, Ibises: A small nesting colony of wading birds has been
present in the thicket for several years. Numbers appear to be increas-
ing. In 1977, there were 146 nests of 6 species.

Gulls, Terns, Skimmers: Thie site has been occupled intermittently by a
large colony of Royal and Sandwich Terns at least since the early 1970's,
depending on the cover of vegetation on the dome. The low grassy areas
outside of the dike have been occupled for several years by a colony of
Laughing Gulls. Common and Gull-billed Terns and Black Skimmers have
nested on the dike in recent years but were not present in 1977.

Site Potential

This site had a large and diverse nesting aggregation of colonial water-
birds. Dredged material has been depesited regularly maintaining the
diked part of the island in a bare or nearly bare condition. If habitat
diversity is maintained, the potential for continued use by both ground
nesters and wading birds is good.

Management

This island is adjacent to the heavily used boat channel to the Cape
Lockout bight. Some protection from disturbance may be needed. The
primary management tool should, however, be the maintenance of habitat
diversity. The shrub thicket should be protected from destruction by
dredged material deposition and deposition should continue hehind the
dike. Removal or lowering of a section of dike to allow young Royal
Terns access to the beach would be helpful.

SITE: 17-03

Lighthouse Bay, Carteret County
34°39' latitude, 76%32' longitude. Map L, page 243

Site Characteristics

Site Type: Dredged material island
Size: 1 te 2 hectares, max. elev. 2.1 meters in 1976
Subgtrate: Sand and shell

Surroundings: See 17-01
Nesting Habitats: Most of the island was covered by a sparse to moderate-

ly dense mixture of saltmeadow cordgrass, pennywort, and camphorweed. A
small area adjacent to the beach was bare.
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Colonial Species Present

Gulls, Terns, Skimmers: This island has been an important nesting site
for Laughing Gulls, Common Terns, Gull-billed Terns, and Black Skimmers
for several years. The site was abandoned during 1975 and partially
abandoned in 1976 due to predation by Norway Rats. In 1977, 64 Common
Tern nests, 1l Black Skimmer nests and only 2 Gull-billed Tern nests
were present. Laughing Gulls did not mnest at this site in 1376 or 1977.

Site Potential

This site contained suitable habitat for Commor. Terns and Laughing Gulls.
The potential for use by Laughing Gulls would be good for 5 to 10 years
if the rats were removed. It 1is unlikely that Common Terns would use

the site beyond 1980 due to the increasing density of vegetatiom. Small
numbers of Black Skimmers may continue to find suitable nesting areas
along the beaches but this habitat is tenuous at best.

Management

Removal of Norway Rats is of major ilmportance. Protection from human
disturbance may also be helpful. A reduction of the density of the
vegetation would make the site usable for the ploneer species.

SITE: 17-07

Back Sound, Carteret County
34°40' latitude, 76°31' longitude. Map L, page 243

Site Characteristics

Site Type: Dredged material island

Size: About 1 hectare, max. elev. 0.6 meter in 1977

Substrate: Sanrd and shell

Surroundings: Cpen water

Nesting Habitats: This small low {sland was constructed in 1976. In
1477 the island was devoid of vegetation except for new plantings of
saltmeadow cordgrass, smooth cordgrass, and Iva imbricata.

Colonial Species Present

Terns, Skimmers: In 1977 this island was colenized by small numbers of
Black Skimmers, Common Terns and Least Terns.
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Site Potential

This island represents a new technique of dredged material stabilization
by the United States Army Corps of Engineers. Dredged material was de-
posited in open water within a ring of sandbags. The island should be
relatively stable and should provide nesting habitat for the pioneer
specles for several years, unless plant succession is advanced by plant-
ings.

Management

This site will likely receive regular deposits of dredged materials.
Dredging should be coordinated to prevent destruction of existing
celenies.

SITE: 17-08

Back Sound, Carteret County
34040 latitude, 76°31 longitude. Map L, page 243

Site Characteristics

S5ite Type: Dredged material island

Size: Less than 1 hectare, max. elev. 0.6 meter in 1977

Substrate: Sand and shell

Surroundings: See 17-01

Nesting Habitats: This small island is closely adjacent to 17-01. It
was vegetated by patches of saltmeadow cordgrass, seaside goldenrod, and
Iva imbricata. Cover ranged from zere to 100 percent.

Colonial Species Present

Terns: This island has been cccupied during most years since 1971 by
small celonies of Common and Gull-billed Terns and Black Skimmers. In
1977, however, only a colony of Common Terns was present.

Site Potential

This site should continue to be occupied by small colonies of the pio-
neer species for at least 3 to 5 years.

Mana gement

This island appears too small to attract nesting Laughing Gulls. A
reduction in cover of vegetation would extend its useful life for Com
mon Terns.
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SITE: 18-07

Middle Marsh, Carteret County
34941" latitude, 76937' longitude. Map M, page 245

Site Characteristics

Site Type: Natural estuarine island
Size: Less than 1 hectare, max. elev. 1.0 meter in 1976
Substrate: Sand and silt

Surroundings: Extensive marshes and cpen water
Nesting Habitats: Most of this long narrow island was covered with a

dense maritime shrub thicket dominated by live oak, yaupon, silverling,
and marsh elder. The fringes consisted of dense stands of grasses, pri-
marily saltmeadow cordgrass.

Colonial Species Present

Herons, Egrets: In the early 1970's this island and nearby 18-15 were
the sites of active nesting colonies of wading birds. In 1976 the num-
bers of nests diminished significantly and in 1977 the site was aban-
doned.

Site Potential

Vegetation at thils site appears suitable for nesting wading birds. The
island is easily accessible to boats and is within a large marsh which
may harbor mammalian predators. The cause of colony abandonment is un-
known.

Management

None recommended

SITE: 18-08

BOTTLE RUN POINT, Back Sound, Carteret County
34°41" latitude, 76°35' longitude. Map M, page 245

Site Characteristics

Site Type: Natural estuarine island

Size: Not measured, max. elev. 0.5 meter in 1976
Substrate: Sand, gilt, and shell

Surroundings: Shallow open water and marsh islands
Resting Habltats: See 18-20
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Colonial Species Present

Terns: Sixty Common Tern nests were present in 1977.

Site Potential

See 18-20

Management
See 18-20

SITE: 18-11

Back Sound, Carteret County
34940' latitude, 76°32' longitude. Map L, page 243

Site Characteristics

Site Type: HNatural estuarine island
S5ize: About 1l hectare

Substrate: Sand and shell
Surroundings: Shallow open water
Nestinpg Habitats: See 18-20

Colonial Species Present

Terns: Thirty-one Common Tern nests were present in 1977.

Site Potential

See 18-20

Management
See 18-20

173



SITE: 18-12

Back Sound, Carteret County
34940' latitude, 76934' longitude. Map L, page 24)

Site Characteristics

Site Type: Natural estuarine island

Size: About 5 hectares, max. elev. 0.5 meter in 1976
Substrate: Sand and shell

Surroundings: Shallow open water and marshes

Nesting Habltats: See 18-20

Colonial Species Present

Terns: Ten Common Tern nests were present in 1977.

Site Potential

Sea 18-20

Management
See 18-20

SITE: 18-15

Middle Marsh, Carteret County
34°42" latitude, 76937' longitude. Map M, page 245

Site Characteristics

Site Type: Natural estuarine island

Size: Less than 1 hectare, max. elev. 1.0 meter in 1976
Substrate: Sand and silt

Surroundings: Extensive marshes

Nesting Habitats: See 18-07

Colonial Specles Present

See 18-07

Site Potential

See 18-07
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Management

See 18-07

SITE: 18-20

BARE GRASS, dack Sound, Carteret County
34°39' latitude, 76°32' longitude. Map L, page 243

Site Characteristics

Site Type: Natural estuarine island

Size: 0.5 to 1 hectare, max. elev. 0.6 meter in 1977

Substrate: Sand and snell

Negting Habitats: Parts of this small island were bare, but most was
covered by a low stand of saltmeadow cordgrass, smooth cordgrass, sea
ox—eye, salt grass, and scattered clumps of marsh elder.

Colonial Species Present

Terns: There are a series of these small low islands scatrered through-
out Back Sound and adjacent to Shackleford Banks. Common Terns, Gull-
billed Terms, and Black Skimmers nest on several each year. In 1977
this site was occupied by Common Teruns.

Site Potential

Tiiis low island appeared to be visited regularly by wild horses from
Snackleford Banks, Human disturbance was apparently infrequent. Nest-
ing sites appear to flood frequently and nesting success is likely poor.
While the nabitat will probably remain unchanged, the potential for suc-
cessful nesting does not appear good.

Management

The management of nearby more elevated dredged material islands may
result in less use of these marginal sites.
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SITE: 18-25

Back Sound, Carteret County
34939 latitude, 76032' longitude. Map L, page 243

Site Characteristics

Site @: Natural estuarine island
Size: Not measured
Substrate: Sand and shell

Surroundings: See 18-20
Nesting Habitats: See 18-20

Colonial Species Present

Terns: See 18-20. Small Common Tern coleny present in 1977,

Site Potential

See 18-20

Management
See 1B-20

SITE: 20-02

Radio Island, Carteret County
34943" latitude, 76°41' longitude. Map N, page 247

Site Characteristics

Site Type: Dredged material deposit

Size: Large island, not measured

Substrate: Sand and shell

Surroundings: Marsh, shallow water, and uplands

Nesting Habitats: Most of this deposit was devoid of vegetation. The

lower elevations were sparsely vegetated by sand grass and sea rocket
in 1977.

Colonial Species Present

Terns: This site was used by small colonies of Least Terns and Commen
Terns in 1977,
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Site Potential

This site has received frequent deposits of dredged materials., The sub-
strate was very loose and unstable. The site was also open to access by
mamnalian predators and humans. The potential for this site becoming an
important nesting area is not good.

Management

None recommended.

SITE: 20-03

Bird Shoal, Carteret County
34943" latitude, 76941' longitude. Map N, page 247

Site Characteristics

Site Type: Dredged material island

Size: About 40 to 60 hectares, max. elev. 5.5 meters in 1976

Substrate: Sand and shell

Surroundings: Extensive mud flats, marshes, and open water

Nesting Habitats: This site is a large dredged material deposit at the
west end of Bird Shoal. Dredged material was deposited last in 1975 and
mich of the site remained bare in 1977. Parts of the site not covered
by dredged materials in 197S were sparsely vegetated by grasses or grass-
forb communities dominated by seaside goldenrod, evening primrose, cam-
phorweed, and Russian thistle.

Colonial Species Present

Terns, Skimmers: This site has been an important nesting area for Least
Terns, Common Terns, and Black Skimmers for several vears. In 1977 numb-
ers of Least Terns were reduced, but a sizable mixed colony of Common and
Gull-billed Terns and Black Skimmers was present.

S5ite Potential

The potential for the continued use of this site by the pioneer species
appears good. The present rate of dredged material deposition should
assure the continued presence of bare or nearly bave habitats. The wild
horses of Bird Shoal have access to the colony site and may trample some
nests.
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Management

Dredging has maintained this site in good condition for the piomneer spe-—
cies. There was heavy human use of adjacent waters, and some protection
from interference may be needed in future years.

SITE: 20-05

SHACKLEFORD POINT, Carteret County
34°41" latitude, 76°39' longitude. Map M, page 245

Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: Ocean, inlet, and grass covered flats

Nesting Habitats: The region just to the north of the Beaufort Ship
Channel consisted of sand flats and scattered clusters of dunes. The
flats were generally devoid of vegetation, while the dunes were sparsely
to moderately vegetated with sea ovats, saltmeadow cerdgrass, and sea
rocket.

Colonial Species Present

Terns, Skimmers: In 1976 Common and Gulli-billed Terns and Black Skimmers
were present. In 1977 the site was not utilized.

Site Potential
The habitat appears suitable for the pioneer species. Shackleford is,
however, occupied by feral horses and sheep as well as mammalian preda-

tors. Human disturbance appeared minimal. The potential for future
utilization is not clear.

Management

None recommended.
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SITE: 20-06

BRANT ISLAND, Morehead Channel, Carteret County
34°42" latitude, 76°42' longitude. Map N, page 247

s T e N —

Fig. 70. An example of a large, elevated, diked island with a very
unstable substrate resulting from the frequent deposition
of large volumes of dredged materials.

Site Characteristics

Site Type: Dredged material island - diked

Size: 80 to 100 hectares, max. elev. 8.3 meters in 1976

Substrate: Sand and shell

Surroundings: Marshes, mud flats, and a deep water channel

Nesting Habitats: The frequent deposition of dredged material (80 per-
cent of the site was covered in 1975), and high elevation have kept much
of the island bare. Patches of sea ocats and scattered clumps of sea
rocket were present in 1977,

Colonial Species Present

Terns, Skimmers: This site has been an important nesting area for the
piloneer ground nesters at least since the early 1970's. In 1977, 770
nests of Common Terns, Black Skimmers, Gull-billed Terns, and Least Terns
were present.
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Site Characteristics

Site Type: Dredged material island
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Substrate: Sand and shell
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Management

None recommended,
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SITE: 21-03

Newport River, Carteret County
349447 latitude, 76°42' longitude. Map N, page 247

Site Characteristics

Site Type: Dredged material island - partly diked

Size: DNot measured, max. elev. 5.2 meters in 1976

Substrate: Sand, shell, and silt

Surroundings: A deep water channel and extensive marshes

Nesting Habitats: This island was partially diked in 1974. The dike,
which included the central part of the island, encloses habitats that
were bare or sparsely covered with grasses and forbs in 1977. Salt-
meadow cordgrass, evening primrose, and camphorweed were dominant.
Around the perimeter of the island, outside of the dike, dense shrub
thickets were present. These thickets were dominated by wax myrtle, sil-
verling, vaupon, marsh elder, red cedar, and loblolly pine.

Colonial Species Present

Herons, Egrets, Ibises: This colony has nested at this site, or across
the Newport River channel on island 21-04 since the 1960's (MeCrimmon
1978}. 1In 1975 and 1976 most nests were on island 21-03, but in 1977
most birds nested on island 21-04, leaving only about 71 nests of 7 ape-
cies at this site. About 50 White Ibis nests were present at this site
in 1976, but only 3 nests were found in 1977.

Site Potential

1t is not clear why this colony has shifted periodically between islands
21-03 and 21-04. Both sites appear suitable. Island 21-03 has been
diked, and dredged materials were deposited in 1974. However, the colony
site was not affected, and the birds remained to nest in large numbers
until 1977. The potential for continued use of both sites appears gcod.

Management

The maintenance of the shrub thicket habitats and protection from distur-
bance appear to be the most important considerations. Publie ownership
of island 21-04 could provide leng term protection for the existing
colony.
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SITE: 21-04

Newport River, Carteret County
34°44" latitude, 76°41' longitude. Map N, 247

. N " " -

_ - b e Y e il N . L o o
Fig. 71. A well developed shrud forest on an island of uncertain origin.

Site Characteristics

Site Type: Origin uncertain, has received dredged materials.

Size: 1 to 2 hectares, elevation not measured

Substrate: Sand, silt, and shell

Surroundings: See 21-03

Nesting Habitats: This island was covered by a dense maritime shrub
forest dominated by vaupon, paper mulberry, eastern red cedar, white
mulberry, and marsh elder (McCrimmon 1978).

Colonial Species Present

Herons, Egrets: See 21-03. In 1977 this island was the site of a
colony of abaut 263 nests of & species.

Site Potential

S5ee 21-03
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Management

See 21-03

SITE: 22-08

Bogue Sound, Carteret County
34°43" latitude, 76°57' longitude. Map 0, 249

Site Characteristics

Site Type: Dredged material island - relict

Size: Less than 1 hectare, max. elev. (.4 meter in 1976

Substrate: Shell

Surroundings: The Atlantic Intracoastal Waterway (AIWW) and shallow

open water

Nesting Habitats: Mest of this long narrow island was bare in 1977.

Patches of low grasses, forbs, and shrubs, primarily marsh elder, sea
ox-eye, seaside goldenrod, saltmeadow cordgrass, and sea rocket were

present.

Colonial Species Present

This shell bank was occupied by Common Terns in 1976 and 1977. 1In 1977
a small colony of Least Terns was also present.

Site Potential

This site appears to be a shell relict of a more extensive dredged
material deposit. Without further deposition it will likely retain

its present character with occasional storm tides preventing the estab-
lishment of a dense cover of vegetration. It will thus likely remain a
usuable site for Common and Least Temns.

Management

Should dredging of this stretch of the AIWW be necessary, a larger more
elevated island would provide additional protection from flooding.

Some protection from human disturbance may be desirable as the island
is immediately adjacent te a heavily used waterway.
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SITE: 22-25

Bogue Sound, Carteret County
14°41" latitude, 77°00" longitude. Map O, page 249

Fig. 72. A diked island snowing a complex arrangement of plant communi-
ties that is typical of many islands between Bogue Sound and the
Cape Fear River.

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 1.2. meters in 1977
Substrate: Sand and shell

Surroundings: AIWW and shallow open water

Nesting Habitats: This elongate island hal a complex pattern of dredged
material deposits of varying ages. 1In the early 1970's the entire
island was diked. Hapitats ranged from pare substrate through dense
stands of grasses and forbs dominated oy saltmeadow cordgrass, to well
developed snrub thickets dominated by wax myrtle and silverling.

Colonial Species Present

Terns: A small colony of least Terns nested on a dare site in 1977.
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Site Potential

From this point to the Cape Fear River, only the Least Tern, of the
ground nesting gulls, terns, and skimmers, regularly nested on the
complex dredged material islands adjacent to the AIWW. Black Skimmers,
Common Yerns and Gull-dilled Terns occasionally used such sites.

Generally sucu islands are inhabited vy mammalian predators such as
raccoons, and human disturpances are regular. Usage by birds fluctuates
greatly from year to year with a few small to moderate sized Least Tern
colonies being established on appropriate sites. As long as the present
level of dredging along the AIWW continues, there should be a series of
suchh suitable bare sites available for the ground nesting species.

Management

It may occasionally be desirable to provide protection at colony sites
wiere human disturbances are severe.

SITE: 22-26

sogue Souna, Carteret County
34°41" latitude, 77°01' longitude. Map O, page 249

Site Characteristics

Site Type: Dredged material island -~ diked

Size: Not measured, max. elev, 3.3 meters in 1976
Substrate: Sand and shell

Surrcundings: See 22-25

Nesting Habitats: See 22-25

Colonial Species Present

Tems: Eight beast Tern nests were present in 1977.

Site Potential

See 22-25

Management

See 22~25
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SITE: 22-40

Bogue Sound, Carteret County
34°41' latitude, 77°03' longitude. Map P, page 251

Site Characteristics

Site Type: Dredged material island - diked
Size: Approx. 1 to 2 hectares, max. elev. 1.7 meters in 19786
Substrate: Sand and shell

Surroundings: See 22-25
Nesting Kabitats: See 22-25

Colonial Species Present

Terns: In 1976 a small mixed colony of Common, Gull-billed, and Least
Terns was present. 1Ia 1977 only the Least Terns returned.

Site Potential

See 22-25

Management
See 22-25
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SITE: 22-41

Eunerald Isle, Carteret County
34°41" latitude, 77°02' longitude. Map P, page 251

‘n‘ ) A_._’

Fig. 73, An old undiked island typical of tnose betrween Morehead City
and the boundary between North and South Carolina which have not
received dredged materials subsequent to their construction.

S5ite Lharacteristics

Site Type: Dredged material island

Size: Large island, not measured, max. elev. 1.3 meters in 1976
Substrate: Sand and shell

Surroundings: See 22-25

Nesting habitats: Most of this island was covered by dense thickets
dominated by wax myrtle, silverling, and red cedar. Several domes were
vegetated with mixed grasses, primarily saltmeadow cordgrass.

Colonial Species Present

herons, Egrets, Ibigseg: This island contained the sccond largest nest-
ing colony of wading birds in North Carclima during 1976 and 1977. In

1977 over 1,300 nests of 8 species were present. Tils was the site of

the only Great Blue Heron nest in an estuarine colony in 1977.
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Site Potentilal

The potential for continued use of this site is good. The nesting
colony was not utilizing all available habitat in 1977, The colony
appeared to be growing.

Management

Some protection from human disturbance may be needed. A mobile home on
a raft has been present on the island at least since 1976 but appears
to have been abandoned.

The primary management needed 1is the maintenance of the shrub thicket
habitat by preventing further deposition of dredged material on the
island.

SITE: 22-45

Bogue Inlet, Onslow County
34°40' latitude, 77°06' longitude. Map P, page 251

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, RaX. elev., 5.2 meters in 1976
Substrate: Sand and shell

Surroundings: See 22=25

Nesting Habitats: See 22-25

Colonial Species Present

A small colony of Least Terns was present in 1976 and 1977. A single
Common Tern nest was present in 1977.

Site Potential

See 22-253

Management
See 22-25
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SITE: 23-10

Swansboro, Onslow County
34°41" latitude, 77°06' longitude. Map P, page 251

Site Characteristics

Site Type: Dredged material island - diked
Size: Not measured, wax. elev. 3.5 meters in 1977
Substrate: Sand and shell

Surrcundings: See 22-25
Nesting Habitats: This diked site received fresh dredged material in

1976. Most of the diked area was devoid of vegetation in 1977,

Colonial Species Present

Terns, Skimmers: This site was occupied by Common, Gull-billed and
Least Terns and Black Skimmers in 1976. In 1977 only the Least Terns
nested.

Site Potential

This was an important Least Tern site in 1977 with 152 nests present.
The site should be usable for 3 to 5 years without further dredged
material disposal.

Management

There is need for a bare site in the vicinity of Bogue Inlet. This
island or a nearby one should be maintaired in a nearly bare conditionm.

SITE: 23-14

Bogue Inlet, Carteret-Onslow County line
34°40" latitude, 77°06' longirude. Map P, page 251

Site Characteristics

Site Type: Natural estruarine island

Size: Less than 1 hectare, max. elev. 0.4 meter in 1976

Substrate: Sand

Surroundings: Open water and marshes

Nesting Habitats: This small shoal was devoid of vegetation except for
sparse clumps of smooth cordgrass, sea rocket, and orach,
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Colenial Species Present

Terns, Skimmers: This site was pccupied in 1976 and 1977 by small col-
onies of Common Terns and Black Skimmers.

Site Potential

This shoal was formed adjacent to the Bogue Inlet channel. It may per-
sist or be washed away. If it persists 1t will likely be vegetated by
smooth cordgrass and socn become unavailable to ground nesting colonial
birds. Potential for long term use is not good.

Management

None recommended

SITE: 26-01

Camp LeJeune, Onslow County
34°32' latitude, 77°20' longitude. Map @, page 253

Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: Ocean, inlet, and grass covered dunes

Nesting Habitats: This low sandy spit was adjacent to the northern side
of New River Inlet. Lt was nearly devoid of vegetation.

Colonial Species Present

Terns: In 1976 a small colony of Least Terns was present. In 1977 the
site was not utilized. Other small Least Tern colonies were attempted
along the beach north of this aite in 1976 but apparently were not
successful.

Site Potential

This site is a part of the Camp LeJeune Military Base. Habitat appears
suitable for continued use by Least Terns. Human interference may be a
prcebiem.

Management

Colony sites should be posted and human interference minimized.
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SITE: 26-07

New River, Onslow County
34934" latitude, 77°21' longitude. Map Q, page 253

Site Characteristics

Site Type: Dredged material island - diked
Size: Large island, not measured, max. elev. 5.6 meters in 1976

Substrate: Sand and shell

Surroundings: Open water
Nesting Habitats: The lower slopes and swales of this large island were

covered by a moderate to dense cover of grasses and forbs, primarily

saltmeadow cordgrass and pennywort. Thickets of wax myrtle and marsh
elder were developing. The upper slopes and domes were either bare or
covered with a sparse to moderate growth of horseweed and camphorweed.

Colonial Species Present

Terns, Skimmers: In the early 1970's this was an important nesting site
for Least Terns, Gull-billed Terns, Commen Terns, and Black Skimmers.

In 1976 numbers were much reduced, and in 1977 the site contained only

? Least Tern and 1 Common Tern nests.

Site Potential

The reasons for abandonment of this island were not clear. Habitat ap-
peared suitable, although the island has been diked. The site is used
by the Camp LeJeune Military base, and disturbance levels may have been
increased in recent years.

Management
There is a need for a bare or nearly bare site in the New River area.

This island is the most apparently suitable. An effort should be made
to determine the cause of abandonment and to take corrective action.
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SITE: 27-03, 04, U6, OF

Alligator Bay, Onslow County
34°30' latitude, 77°25" longitude. Map Q, page 253

Site Cnaracteristics

Site Type: Dredged material island

Size: Less than 1 hectare each, max. elev. less than 1 meter in 1977
Substrate: Sand and snell

Surroundings: AIWW and shallow open water

Nesting Habitats: There are 7 small islands in Alligator Bay. Island
27~-02 had several large nackberry trees present, but most islands were
covered by shrub thicxets deminated by wax myrtle, silverling, and
marsh elder.

Colonial Species Present

Herons, Egrets: A mixed species neronyy was present on one or more of
these islands as early as 1939 (Grant 1967). The colony has apparently
been continuously active since that time. In 1970 the site contained
369 nests (Grant 1971). However, since that time the coleny has
steadily been reduced in numbers and species present. Lo 1977 there
were 12 Creen Heron mnests, 2 Little Blue deron nests, and 1 Great BEgret
nest.

Site Potential

The plant communities on this group of islands appeared suitable for
continued use. However, on several occasions in 1975, 1976, and 1577,
evidenve of mammalian predation was observed. A Gray Fox was seen on

2 occasions. The islands were closely adjacent to the mainland, and at
low tide access was across a narrow mud flat. Thus, even thougi the site
nas apparently been used for over 30 years, its potential for further use
as a nesting site for herons and egrets 1s mnot good.

Management

The primary damaging factor appears to have been mamnmalian predation,
Predator control during the nesting season may prove helpful to the
few pairs that remain. Protection from the deposition of dredged
materials is also important.
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SITE: 29-25

Sloop Point, Pender County
34°24" latitude, 77°37' longitude. Map S, page 257

Site Characteristics

Site Type: Dredged material island - diked

Size: Not measured, max. elev. 3.2 meters im 1976

Substrate: Sand and shell

Surroundings: The AIWW and extensive smooth cordgrass marshes
Nesting Habitats: See 22-25

Colonial Species Present

Terns: This site was occupied by small Least Tern colonies in both 1976
and 1977.

Site Potential

See 22-25

Management

See 22-25

SITE: 30-01

TOPSAIL BEACH, Pender County
34°21' latitude, 77°39' longitude. Map 5, page 257

Site Characteristics

Site Type: Barrier beach modified by man

Size: Not measured

Substrate: Sand and shell

Surroundings: Urban development and dunes

Nesting Habitats: This sife consisted of a series of cleared resi-
dential lots. Much of the area was bare. Scattered clumps of sea oats
and seaside goldenrod were present.

Colonial Species Fresent

Terns: In 1977 a colony of over 70 Least Tern nests was present.
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Site Potential

Use of this site gives a good indication of the opportunistic nature

of Least Terns. They readily utilize such sites for a year or ? and
move on as development proceeds. Success is usually peor at such sites
due to disturbance or destruction of nests.

Management

None recommended

SITE: 30-02

New Topsail Inlet, Pender County
34°21" latitude, 77°39' longitude. Hap S, page 257

Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: Ocean, dunes, inlet

Nesting Habitats: This sandy flat was nearly devoid of vegetation.
Sparse clumps of saltmeadow cordgrass and sea rocket were present.

Tne site used was the low flat between the high tide line and foredunes.

Colonial Species Present

Terns: Tnis site was occupied by 80 Least Tern nests in 1977.

Site Potential

Suitable nesting habitat for Least Terns frequently occurs adjacent to
inlets. Such habitat may be expected to persist feor many years. These
areas are also attractive to people and disturbances may be frequent.
While such areas are attractive to the picneer species, especially
Least Terns, success is often low.

Management

The primary management tool at inlet sites should be the prevention of
auman disturbances,
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SITE: 31-01

0l1d Topsail Inlet, Pender County
34°20" latitude, 77°40' longitude. Map 3, page 257

Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell
Surroundings: Ocean, dunes, inlet
Nesting Habitats: See 30-02

Colonial Species Present

Terns, Skimmers: The site was occupied in 1977 by colonies of Common
Terns and Black Skimmers.

Site Potential

See 30-02
Management
See 30-02
SITE: 32-02

Rich Inlet, Pender-New Hanover County line
34°18" latitude, 77°43' longitude. Map S, page 257

Site Characteristics

Site Type: Barrier beach
Size: Not applicable
Substrate: Sand and shell

Surroundings: See 31-01
Nesting Habitats: See 30-02

Colonial Species Present

Terns: This site was occupied by colonies of Least Terns in 1376 and
1977. 1In 1977, 7 Common Tern nests were present.

Site Potential

See 30-02
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Management

See 30-02

SITE: 33-15

Mason Inlet, New Hanover County
14°15' latitude, 77°46' longitude. Map T, page 257

Site Characteristics

Site Type: Dredged material island - diked
Size: Large island, ot measured, max. elev. 2.9 meters in 1977
Substrate: Sand and shell

Surroundings: See 29-25
Nesting Habitats: See 22-25

Colonial Species Present

Terns: A small Least Tern colony of & nests was present in 1977.

Site Potential

See 22-25

Management
See 22-25

SITE: 33-22

Rich Inlet, New Hanover County
34°18' latitude, 77°44' longitude. Map T, page 257

Site Characteristics

Site Type: Natural estuarine

Size: Less than 1 hectare, max. elev. 1.2 meters in 1977

Substrate: Sand

Surroundings: Shallow cpen water and marsh

Nesting Habitats: This sand shoal was just inside Rich Inlet. Most of
the site was bare. The lower areas were vegetated with sparse stands
of smooth cordgrass and sea rocket.
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Colonial Species Present

Terns, Skimmers: Since 1972 this island nas been intermittently utilized
by nesting slack Skimmers, Common Terns, and Gull-billed Terns. 1In 1977
ne nests were present.

Site Pgtential

Tuis island is adjacent to a heavily utilized boat channel, and human
disturbance is probably moderate. In addition, the site is subject to
overwash during storm tides. In at least one year most nests were flooded.
The potential for mesting success is not good.

Management

None recommended

SITE: 35-02

Masonboro Inlet, New Hanover County
34°11' latitude, 77°49" longitude. Map T, page 257

Fig. 74. An example of a sparsely vegetated, shelly site which when
adjacent to inlets provides important nesting habitat for
Least Terns.
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Site Characteristics

Site Type: Barrier beach

Size: Not applicable

Substrate: Sand and shell

Surroundings: See 30-02

Nesting Habitats: This area was gimilar to the other inlet sites but
had scattered clumps of sparse to moderately dense saltmeadow cordgrass
and sea rocket.

Colonial Species Present

Terns, Skimmers: This has been an important Least Tern coleony site for
several years., In 1977, 327 nests were present. Small numbers of
Common Terns and Black Skimmers also nested in 1977.

Site Potential

This site is very attractive to Least Terns. The habitat may, however,
be modified by the construction of a jetty on the gouth side of Mason-
boro Inlet. The area 1s also subject to considerable human disturbance.

Management

The colony site should be posted. 1f the habitat is adversly modified
by jetty construction, an alternate site should be developed neatrby.

SITE: 36-03

Money Point, New Hanover County
34°12" latitude, 77°49' longitude. Map T, page 257

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 2.8 meters in 1977
Substrate: Sand and shell

Surrcundings: See 22-25

Nesting Habitats: See 22-25

Colonial Species Present

Terns: Very small Least Tern colonies occupied this site in 1976 and
1977.
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Site Potential

See 22-25

Management

See 22-15

SITE: 37-10

Pickett Rock, New Hanover County
34°06" latitude, 77°52' longitude. Map T, page 257

Site Characteristics

Site Type: Dredged material island - diked
Size: Large island, not measured, max. elev. 4.1 meters in 1977

Substrate: Sand and shell

Surroundings: See 29-25

Nesting Habitats: Most of the vegetation on this island was killed by
dredged material deposition in 1975 and 1976. In 1977 a part of the
island was essentially bare, and part was covered by standing dead

shrubs,

Colonial Species Present

Terns: 1In 1977 a small colony of Least Terns was present.

Site Potential

See 22-25

Management
See 22-25
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SITE: 39-26

Cape Fear River, New Hanover County
34°03' latitude, 77°536" longitude. Map U, page 259

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, net measured, max. elev. 1.3 meters in 1976
Substrate: Silt, sand, and shell

Surroundings: Marsh and open water

Nesting Habirats: Most of this island was covered by a dense stand of
phragmites in 1977. A relatively new dredged material deposit on one
end of the island was vare or lightly vegetated, primarily with horse-
weed, in 1977.

Colenial Species Present

Terns, Skimmers: This island was an important nesting site for Gull-
billed Terns in both 1976 and 1977. Smaller colonies of Common Terns
and Black Skimmers were alsc present both vears. This site was aban-
doned in 1978.

Site Potential

There are several of these relatively low diked islands on the Cape Fear
River. All were covered by dense stands of phragmites prior to recent
diking. All nave received some dredged materials since diking but amounts
aave varied greatly. When fresh materials are deposited the sites become
attractive to Gull-billed and Common Terns and Black Skimmers. Such

newly deposited dredged material usually becomes vegetated by phragmites
much more rapidly than when the usual pattern of succession occurs, and
tne time of availability to the pioneer specics is usually only 2 to 3
years. This will vary, however, with the extent of the dredged material
deposits.

Most islands in the lower Cape Fear River are heavily infested with fire
ants. Their effect on colonial nesters is unknown but apparently is net
severe,

Management

For these islands to be usuable by the colonial nesters, phragmites must
be controlled. TFregquent deposition of dredged material will partiaily
accomplish this. As elevations of the islands increase, a lack of seoil
moisiure would be expected to prevent the upper slopes and domes from
being occupied by this invasive species.
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SITE: 39-28

Cape Fear River, Brumswick County
34°00 latitude, 77°57' longitude. Map U, page 259

Site Characteristics

Site Type: Dredged material island - diked

Size: About 1 to 2 hectares, max. elev. 2.2 meters in 1976

Substrate: Sand and silt

Surroundinge: Marsh and open water

Nesting Habitats: This island last received dredged material in 1975.
Most of the site was covered by phragmites In 1977. There was, however,
a small bare area; a small area moderately vegetated with forbs, prima-
rily seaside goldenrod, horseweed, wild rye, and Mexican tea; and an
area dominated by a dense stand of saltmeadow cordgrass.

Colonial Species Present

Gulls: This island has been the site of the only sizable Laughing Gull
colony in southeastern North Carolina since 1972. In the mid~1970's
Common and Gull-billed Terns and Black Skimmers were also present. They
did not nest at this site in 1977. A single Roval Tern nest was started
but did not succeed.

Site Potential

In 1977 this site was rapidly becoming dominated by a dense stand of
phragmites. Unless fresh dredged material is deposited the site wilil
likely be unusable by 1980.

Management
If fresh dredged material is not deposited at this site by 1980, other

efforts should be made to return the island to an earlier stage of plant
succession.
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SITE:  39-32

Cape Fear River, New Hanover (County
13°59' latitude, 77°537' longitude. Map U, page 259

Fig. 75. Island typical of tnose formed by deposition of dredged marerial
adjacent to inlet chaonels or in rivers. Erosion is usually
severe.

Site Characteristics

Site Type: Dredged material island

Size: About 1 hectare, max. elev. 2.2 meters in 1976

Substrate: Sand and snell

Surroundings: Shallow open water

Nesting Habitats: In 1977 the dome of tiis island was kept bare by the
presence of a large Royal Tern colony. The slopes were covered by a
sparse to woderately dense growth of camphorweed, anorseweed, dog fennel,
and sand grass, In 197% the site was not used by the Royal Terns and a
dense stand of wild geranium covered the nesting site. The swales were
occupied in 1977 by a developing sarub thicket dominated by Lva imbricata,
silverling, and Rubus sp.
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Colonial Species Present

Terns: This island was occupied from 1975 through 1977 by a large colony
of Royal Terns. The colony in 1976 and 1977 was the largest in the state.
Small numbers of Sandwich Terns were present. Only about 50 Royal Tern
nests were present in 1978. Most of these birds moved to islands 39-35
and 39-36 in 1978. A colony of Gull-billed Terns and Black Skimmers wag
establisned in 1978.

Site Potential

This island was the most suitable site on the Cape Fear River for Royal
Terns. It was isolated from land, was not large encugh to harbor mamma-
lian predateors, extended well above high tide, and was not diked.

Plant growth speeded by excess fertilization from the tern excrement
provided a lush growtn of wild geranium at the site prior to the arrival
of tne terns in the spring of 1978 and the birds were forced to nest
elsewhere.

Management

This island should be managed specifically for Royal Terns. There is no
other good site in the area. In 1978 the birds nested on a very low
island where flooding was likely. Vegetation should be removed from the
traditional site, either by covering the site with fresh dredged material
or by manipulation of the present substrate.

SITE: 39-33

Cape Fear River, Brunswick County
33°58" latitude, 77°57' longitude. Map U, page 259

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 7.5 meters in 1976
Substrate: Sand and shell

Surroundings: Extensive marshes and open water

Nesting Habitats: This island has received large amounts of dredged
matérialsg in recent years. Most of the higher parts of the island were
composed of coarse sand and plant establishment and growth has been slow.
Host of the upper parts of the island were devoid of vegetation in 1977.
The lower slopes and swales were covered by moderate to dense stands of
saltmeadow cordgrass and sea oats. Small thickets of marsh elder and
Daubentonia punicea were present in the swales.
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Colonial Species Present

Terns, Skimmers: This site was occupled by ¢colonies of Gull-billed,
Common, and Least Terns in 1976. In 1977 only a small Least Tern
colony was present.

Site Potential

Habitat at this site appears suitable for all of the pioneer specles.
The site, however, is adjacent to an extensive smooth cordgrass marsh
which provides access for predators from the maipnland. Colenies at
this site and nearby 39-34 have suffered considerable mortality over
the past several years. Thus, while the site appears suitable, the
poteatial for successful nesting is not good.

Management

A program of predator management will likely be needed for nesting
efforts to be successful.

SITE: 39-34

Cape Fear River, Brunswick County
33°57' latitude, 77°58' longitude. Map U, page 259

Site Characteristics

Site Type: Dredged material island - partly diked

Size: Large island, not measured, max. elev. 5.7 meters in 1976
Substrate: Sand

Surroundings: See 39-33

Nesting Hsbitats: Habitats within the dike were very similar tec 39-33.
The undiked porticn of the island was covered in 1977 by a moderate to
dense growth of grasses and forbs, primarily saltmeadow cordgrass, sea-
side goldenrod, and camphorweed. Shrub thickets were beginning to
develop along the perimeter of the island.

Colonial Species Present

Terns, Skimmers: In recent years Black Skimmers, Common Terns, and
Gull-billed Terns have nested on this island. No colonial speciés
neated in 1977.

Site Potential

See 39-13

Hanagement

See 39-33
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SITE: 39-35

Cape Fear River, Brunswick County
33°55" latitude, 77°51' longitude. Map U, page 259

Site Characteristics

Site Type: Dredged material island

Size: Less than 1 hectare, max. elev. 0.5 meter in 1978

Substrate: Sand and shell

Surroundings: Shallow open water

Nesting Habitats: In 1978 most of this site was vegetated by a sparse to
moderate cover of mixed grasses, forbs, and low shrubs. Dominant species
were Iva imbricata and saltmeadow cordgrass.

Colonial Species Present

Pelicans, Gulls, Terns: During 1971 through 1974 the Cape Fear River
population of Royal Terns nested on this site. The terns abandoned the
rapidly eroding island due to vegetative encroachment. In 1978 Royal
Terns returned to this site and to adjacent island 39-36 to nest. In
addition, a colony of Brown Pelicans was established at this site. This
was the first recorded instance of this species nesting in southeastern
North Carolina. Small numbers of Laughing Gulls nested here in 1978.

S5ite Potential

This island has undergone rapid erosion which has significantly reduced
both area and elevation. It is a tenuous site for ground nesting birds.
The potential for cccupation by any species beyond 1980 is not good.

Management

This portion of the Cape Fear River appears to be very attractive to
nesting terns. This island and islands 33-35 and 33-36 just to the
north are eroding severely. The construction of one or more new islands
in this vicinity would provide needed habitat in an area known to be
heavily utilized.

SITE: 39-36

Cape Fear River, Brunswick County
33°56' latitude, 77°51' longitude. Map U, page 259
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Site Characteristics

gite Type: Dredged material island
gize: Less than 1 hectare, max. elev. 0.5 metexr in 1978

Substrate: Sand and shell
Surroundings: Shallow open water
Nesting Habltats: See 39-35

Colonial Species Present

Pelicans, Gulls, Terns: This site has not been occupied by colonial
nesting birds in recent years. In 1978 Royal Tern and Brown Pellcan
colonies were established at this site and on adjacent 19-35. Small
nunbers of Laughing Gulls also pested here in 1978.

gire Potential

See 39~35
Management
See 39-35
SITE: 39-37

Cape Fear River, Brupswick County
33°56' latitude, 77°51' longitude. Map U, page 259

Site Characteristics

Site Type: predged material island

gize: Less than 1 hectare, max. elev. 0.4 meter in 1976

Substrate: Sand, shell, and marl

Surroundings: Open shallow water

Nesting Habitats: This small, low island was vegetated by a sparse to
moderate patchy cover dominated by seaside goldenrod, Polygonum glaucum,
and marsh elder. The beaches and low areas of overwash were bare in 1977.

Colonial Species Present

Gulls, Terms: This island has been an important nesting site for Gull-
billed Terns since at least the early 1970's. 1In most years small oum-
bers of Common Terms nave also nested. In 1977 both species were present.
Gull-billed Terns and emall oumbers of Laughing Gulls were present in

1978,
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Site Potential

This low island is a very attractive nesting site for Gull-billed Terns.
It is, however, subject to flooding and is eroding rapidly. The rate of
plant succession is slowed, apparently by flooding, and the habitat will
likely remain usable for several years unless the island is lest to ero-
sion or receives fresh dredged material.

Management
See 39-35
SITE: 39-46

BATTERY ISLAND, South, Brunswick County
33°54" latitude, 78°01' longitude. Map U, page 259

Site Characteristics

Site e: Natural island subseguently receiving deposit(s) of dredged
materials

S§ize: 5 to 10 hectares, max. elev. 2.0 meters imn 1976

Substrate: Sand and shell

Surroundings: River and salt marsh

Nesting Habitats: The island was dominated by 2 plant commumities.
Slopes, dome, and swales adjacent to Cape Fear River were vegetated by a
dense cover of grasses and forbs, primarily saltmeadow cordgrass. Along
the lower slopes and swales of the eastern side of the island there were
several patches of maritime shrub thicket. These were dominated by tooth-
ache tree, yvaupon, live oak, red cedar, wax myrtle, silverling, and marsh
elder. In some thicket units there was an indication of die-back of
certain specles due to excess fertilization.

Coionial Species Present

Herons, Egrets, Ibises: Battery Island has been the site of a mixed
species colony of wading birds since 1928. In 1938 the adult population
was estimated at 600 individuals of 5 species (Pearsomn, et al. 1942).
Since that time the size of the colony has grown and new_EbEEies have
been added. It was the first North Carclina nesting site for the Glossy
Ibis (1940), the Cattle Egret (1956), and the White Ibis (1963) (Pearson
et al. 1942, Quay and Adams 1956, Adams 1963).

Battery Island south and Battery Island north (39-51) combined form the
largest heronry in North Carolima. In 1977 a total of 2,460 nests of 9
species were counted at Battery Island south. One thousand nine hundred
forty six of these were White Ibis nests. The colony occupied all parts
of the shrub thickets and isolated red cedars.
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Site Potential

This colony appeared to be near its maximum possible size. All portions
of the thickets were heavily used, especlally by the White Ibis. The
thickets were expanding slowly, however, and this will allow for modest
increases in numbers of nests. Vegetation was generally in geod condi-
tion in the younger thicketg. In the older segments there was some
vegetative die-back due to exceés fertilization. There appeared to be
no reason not to expect continued use of the site.

There were no ground nesting colonial seabirds utilizing the site., Hab-
itat appeared to be suitable for Laughing Gulls. Terns have been known
to use the island prior to the development of dense vegetation on the
dome.

The island appeared to be relatively stable. It is across the river
from the town of Southport and some human disturbance occurs. The is-
land passed into state owmership in 1978.

Management

Protection and possible shrub thicket plantings appear to be the most
viable management possibilities. Carefully controlled deposition of
small volumes of dredged materials or vegetaticn suppression om portions
of the island away from the thickets could create nesting habitat for
colonial ground nesting seabirds.

SITE: 39-49

F¥ew Inlet, Brunswick County
33°54' latitude, 77°56' lomgitude. Map U, page 259

qite Characteristics

Site Type: Barrier beach

size: Not applicable

Substrate: Sand and shell

Surroundings: Ocean and shallow sound waters

Nesting Babitats: This site was along a point being formed as New Inlet
migrates southward. Much of the area consisted of low bare sand flats.
Where small dunes were forming, scattered clumps of Iva imbircata, sea
cats, evening primrose, Spurge, and horseweed were present.
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Colonial Species Present

Terns, Skimmers: Celonies of Black Skimmers have nested on this beach
site since at least the early 1970's. Smaller colonies of Least Terns
were present in 1976 and 1977.

Site Potential

Habitat will likely be maintained for several years depending on the
rate of inlet migration. A major threat is destruction of nests by

beach vehicles. With pretection, the potential for continued use is
good.

Management

The colony sites, which move each year, should be posted.

SITE: 39-51

BAETERY ISLAND, Nortg, Brunswick County
337 54' latitude, 78°01' longitude. Map U, page 259

T e T

Fig. 76. An o0ld and apparently natural island that has been modified
by the deposition of dredged materials.
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site Characteristics

site Type: Natural island subsequently receiving deposit(s) of dredged
materlals

Size: About 1 hectare, max. elev. 0.3 meter in 1976

Substrate: Sand and silt

Surroundings: Extensive salt marshes

Nesting Habitats: This island was covered by a dense maritime thicket
comprised primarily of yaupon, live cak, red cedar, silverling, and
marsh elder. A small central opening was dominated by giant foxtail.

Colonial Species Present

Herons, Egrets, Ibises: This island, along with Battery Island south
(39-46), comprises the iargest nesting colomy of wading birds in North
Carelina. Cattle Egrets were the most abundant of 7 specles present.
The total nesting populatien in 1977 was appro¥imately 1,831 nests.
This cclony has been nearly stable for the past 4 years.

Site Potential

The potential for continued use of this site appeared good. The thickets
were healthy in 1977 with no obvious die-back. There appeared to be some
room for colony expansion.

Management

Protection from human disturbance is the only management that appears to
be needed.

SITE: 43-06

Long Point, Brunswick County
33°55' latitude, 78°22° longitude. Map W, page 263

gite Characteristics

Site Type: Dredged material jsland - diked

Size: Less than 1 hectare, max. elev. 1.7 meters in 1977

Substrate: Sand and shall

Surroundings: The AIWW and extensive salt marshes

Nesting Habitats: This small island was diked and received fresh dredged
material in 1976. In 1977 most of the site was devoid of vegetation. A
sparse growth of seaside goldenrod was present.
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Colonial Species Present

Terns: A small colony of Least Terns was present in 1977,

Site Potential

See 22-25

Management

See 22-25

SITE:  43-09

MONKS ISLAKD, Brunswick County
33°55" latitude, 78°23' longitude. Map W, page 263

S5ite Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 3.8 meters in 1977
Substrate: Sand and shell

Surroundings: See 43-06

NSesting Habitats: This large, complex island has f{requently received
large amounts of dredged material in recent yvears. Large expanses were
bare in 1977. Lower areas not recently covered by dredged material were
covered Dy sparse to dense stands of mixed grasses and forbs, primarily
saltneadow cordgrass, pigweed, and horseweed.

Colonial species Present

Terns, Skimmers: Tnis has been the major nesting site for Least Terns
between the Cape Fear River and the South Carolina line. 1In 1977 over
460 least Tern nests was present. Smaller colonies of Black Skimmers,
Gull-billed Terns and Common Terns were also present in 1977.

Site Potential

This site will likely continue teo have the bare or nearly bare habitats
preferred by the piloneer species for several years unless dredged mate-
rial deposition stops. Parts of the island are reaching elevations wnich
dare ceonducive to decreased surface stability and reduced nesting success.
The island will likely continue to be an important nesting site for at
least 5 to 10 years unless substrates become unstable.
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Management

This vicinity appears to be a preferred nesting area for terns and

Black Skimmers. The bare or nearly bare habitat required by these species
should be maintained either on this or a nearby island. If this cannot

be accomplished by periedic dredged material deposition, other means of
surface modification should be attempted.

——a—

SITE: 47-01

Mad Inlet, Brumswick County
33°53' latitude, 78°32' longitude. Map X, page 263

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 1.5 meters in 1977
Substrate: Sand, silt, shell

Surroundings: See 43-06

Nesting Habitats: Most of this island was recently covered by fresh
dredged material. Most of the surface was bare in 1977.

Colonial Species Present

Terns: Thirty-five Least Tern nests were present in 1977.
Site Potential
See 22-25

Management

See 22-25



SITE: 47-08

BIRD ISLAND, Brunswick County
33°51' latitude, 78°32" longitude. Map X, page 263

Site Characteristics

Site Type: Barrier beach

5ize: Not applicable

Substrate: Sand and shell

Surroundings: Ocean, inlet, shallow waters, and dunes
Nesting Habitats: See 30-02

Colonial Species Present

Skimmers: A small colony of 22 Black Skimmer nests was present in 1977.

Site Potential

Assuming no disturbance by humans or erosion by storms, the site will
remain suitable for the ploneer ground nesting species.

Management

None recommended

SITE: &8-07

Mad Inlet, Brunswick County
33°53" latitude, 78°31' longitude. Map X, page 263

Site Characteristics

Site Type: Dredged material island - diked

Size: Large island, not measured, max. elev. 3.1 meters in 1977
Substrate: 5ilt and sand

Surroundings: See 43-06

Nesting Habitats: 5See 22-25

Colonial Speices Present

Terns: A small colony of Least Terns was preseant in 1977.

Site Potential

See 22-25

Management

See 22-25
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SITE: 50-03

LONG SHOAL POINT, Dare County
35°35' latitude, 76°47' longitude. Map C, page 225

Sice Characteristics

Site Type: Point of mainland

Size: Less than 1 hectare, max. elev. 0.5 meter in 1976

Substrate: Sand and shell

Surroundings: Mainland marshes and open water

Nesting Habitats: This long marrow point was nearly devoid of vegeta-
tion. There were scattered sparse patches of smooth cordgrass.

Colonial Species Present

Terns: There were small colonies of Least Terns at this site in 1976
and 1977.

Site Potential

Habitat appeared suitable for the ploneer species and will likely be
maintained by storm action. Access by predators and human disturbance
reduce the potential of the site.

Management

None recommended

SITE: 50-04

Bowen Point, Brumswick County
33°55' latitude, 78°15' longitude. Map X, page 263

Site Characteristics

$ite Type: Mainland dredged material deposit = diked

Size: About & hectares, max. elev. 4.6 meters in 1977

Substrate: Sand and shell

Syrroundings: Mainland forests, marshes, and the ATWW

Nesting Habitats: This site was nearly devoid of vegetation in 1977.

Colonial Species Present

Terns: A small colony consisting of 28 Least Tern nests was present in
1977.
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Site Potentlal

The habitat should remain suitable for Least Terns for 3 to 5 years.
The easy accessibility of mammalian predators will likely reduce re-
productive success.

Management

None recommended

SITE: 30~06

Aurora, Beaufort County
35°24' latitude, 76°47' longitude. Not mapped

Site Characteristics

Site Type: Mainland, dredged material deposit

Size: Not applicable

Substrate: Sand and shell

Surroundings: Pamlico river and industrial complex

Nesting Habitats: This site was on the Texas Gulf Sulphur Plant prop-
erty. The colony was located on leveled dredged material, some of which
had been planted to an experimental orchard. Most of the area consisted
of interspersad patches of bare substrate and sparse to moderate stands
of coastal Bermuda grass and saltmeadow cordgrass.

Colonial Species Present

Terns: In 1977 a loose colony comprised of about 51 Least Tern nests
was present,

Site Potential

Without habitat manipulation, this site will likely be too densely veg-
etated for use by Least Terns by 1980. There is also a danger from
mammalian predators.

Management
Persomnnel at Texas Gulf Sulphur indicated an interest in maintaining the

site. Reduction in density of vegetation, and protection from distur-
bance appear to be the primary needs.
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Figures

REGLONAL MAPRS

77 and 78 prvovide an inuex to a series of regional maps adapted

from United States bDepartment of Commerce National Uceanic and Atmospheric
Administrat ion Nautical Charts and identified by letter, Each map locates
all 1977 colonial waterbird colony sites within the map region. Each

map also provides at least one map feature allowing a reader to locate

the "vicinity” on a North Carelina road map. Sites are numbered according
Lo the system descrioed on page 115,

Un the opposing page of eacih regional map is a list of the species and

numbe rs
site is
section
will be
leocated

of nests found at each colony site in 1977. The origin of eacn
indicated when known, LEach entry is referenced by page to the
on Colony Site Descriptions where a detailed account of the site
found. Those sites which contained fewer than 4 nests were not
on the maps but were used in obtaining species totals. Thus

summations from the mags may not always total the same as the figures
in the species accounts.
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Map A
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MAP C
06-09 Dredged Material p. 127
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MAP D
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Laughing Gull 2396
Forster's Tern 66
Common Ternm 57
Herring Gull 9
Louisiana Heron 8
Great Egret 4
Snowy Egret 3
Black~crowned Night Heron 3

2546

06-21 Natural Estuarine P- 135

Commou Tern &5
06-22 WNatural Estuarine p- 136

Least Tern 22
Common Tern 20
Forster's Tern 10
Black Skimmer 3
Royal Tern 2

57

08~01 Barrier Beach P-. 139
Least Tern 69

08-02 Barrier Island p. 140

Least Tern 19

226



MAP D

Q CE AN

JEE— Y 3} ]

ATLANT ¢

HATTERAS
ISLAND

CAPE HATTERAS

2km
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MAP E
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06-13 Natural Estuarine p. 131
No colony in 1977
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Common Tern 40
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MAP G
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MAP I
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MAP L
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MAP N
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MAP O
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Fig. 93. Bogue Sound.
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Fig. 94. Bogue Inlet and vicinitvy.
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MAP Q
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MAP S
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1
APPENDIX A. Scientific and common names of flora listed in the text

Apiaceae
Hydrocotyle bonariensis marsh pennywort
Ptilimnium sp.

Aquifoliaceae
Tlex vomitoria yaupon

Asteraceae
Baccharis halimifolia silverling
Borrichia frutescens sea ox-eye
Erigeron canadensis horseweed
Eupatorium capillifolium dog-fennel
Heterotheca subaxillaris camphorweed
Iva frutescens marsh elder
Iva imbricata
Solidago sempervirens seaside goldenrod

Brassicaceae
Cakile harperl sea rocket
Lepidivm virginjicum PEpPper grass

Chenopodiaceae
Atriplex arenaria seabeach orach
Atriplex patula orach
thenopodium album pigweed
Chenopodium ambrosioides mexican tea
Salicornia virginica glasswort

Satsola kall Russian thistle
Suaeda sp.

Cornaceae
tornus florida flowering dogwood

Curressaceae
Juniperus virginiana red cedar

Cyperaceac
Scirpus sp. three square

Fuphorbiaceae
Euphorbia polygonifolia spurge

Fabaceae
Daubentonia punicea partridge pea

Fagacege
Quercus virpiniana 1live oak
~=relnlang

Al




Geraniaceae
Geranium maculatum wild geranium

Hydrocharitaceae
Vallisneria americana eelgrass

Juncaceae
Juncus reemerianus hlack needle rush

Moraceae

Broussonetia papyrifera paper mulberry
Morus alba white mulberry

Myricaceae
Myrica cerifera wax myrtle
Myrica pensylvanica bayberry

Onagraceae
Oencthera sp. primrose

Pinaceae
Pinus taeda loblolly pine

Poaceae
Ammophila breviligulata American beach grass
Arundo donax giant reed
Cynodon dactylon bermuda grass
Digitaria sanguinalis crabgrass
Distichlis spicata saltgrass
Elymus wvirginicus wild rye-grass
Festuca octoflora fescue
Melica mutica melic prass
Panicum sp. panic grass
Paspalum sp.
Phragmites communis phragmites
Setaria magna giant foxtail grass
Spartina alterniflora smooth cordgrass
Spartina cynosuroides giant cordgrass
Spartina patens saltmeadow cordgrass
Triplasis purpurea sandgrass
Unicvla paniculata sea oats

Palygonaceae
Polypgonum sp. smartweed

Rosaceae
Rubus sp. dewberry
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Ruaceae
Xanthoxylum americanum prickly ash, toothache tree

Salicaceae
Populus alba silver poplar
Salix nigra plack willow

Typhaceae
Typha sp-. cattail

Ulmaceae
Celtis laevigata hackberry

Lo jentific names follow Radford et. al. 1964.
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APPENDIX B. Scientific gnd common names of Ffauna listed in the text,

Birds'

Pelecanus occidentalis Rrown Pelican
Ardea herodias GfEEE_Blue Heron
Casmerodius alba Great Egret

Egretta thula Snowy Egret

Hydranassa tricoler louisiana tleron

Florida caerulea Little Blue Heron

Butorides stritus Green Heron

Nycticorax nycticorax Black-crowned Night Heron
Nyctanassa violacea Yellow-crowned Night Heron
Bubulcus albus Cattle Fgret

Plegadis falcinellus Glossy Ibis
Eudocimus albus White Ihig

Larus argentatus JHerring Gull

Larus marinus Great Rlack-backed Gull
Larus atricilla Laughing Gull

Gelochelidon nilotica Gull-billed Tern
Sterna forsteri TForster's Tern

Sterna hirundo Common Tern

Sterna albifrens Teast Tern

Sterna maxima Royal Tern

Sterna caspia Caspian Tern
Rynchops niger Black Skimmer
Sterna sandvicensis Sandwich Tern

Mamm3152

Rattus norvegicus Norway Rat
Myocastor coypus Nutria
Equus sp. Wild Horse

Ovis sp., Sheep

Procyon lotor Raccoon

Urocyon cinerecargenteus Gray Fox

lBird names conform to Checklist of North American Birds, 5th ed., (AOU 1957)
and supplements (AOU 1973} (AOU 1976).

2Mammal names follow Blair et. al. 1968.

Bl




