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1. The technical report transmitted herewith represents the results of
Work Unit 4F01D, regarding vegetation succession and wildlife use of
dredged material islands in New Jersey. This work unit was conducted as
part of Task 4F (Island Habitat Development) of the Corps of Engineers'
Dredged Material Research Program (DMRP). Task 4F was part of the
Habitat Development Project of the DMRP and had as its objective the
investigation, evaluation, and testing of methodologies for habitat
creation and management on dredged material islands.

2. Island habitat development was studied by the DMRP throughout the
United States through an evaluation of vegetation succession and animal
use of existing dredged material islands. The most significant wildlife
aspect of these islands is their use by colonial nesting sea and wading
birds (such as gulls, terns, egrets, herons, ibises, and pelicans).

This wildlife resource, although generally inadvertently created,
presents a significant opportunity for habitat management and development
that is consonant with continued dredged material disposal.

3. In the study reported herein, dredged material islands along the
Intracoastal Waterway of New Jersey were surveyed and 20 were examined
in detail. It was found that waterbird habitat is quite scarce in New
Jersey and that 75 percent of arboreal and 20 percent of ground-nesting
species were using dredged material for nesting (more than 115,000
adults). Many ground-nesting waterbirds that usually nest on dredged
material islands were nesting in the marsh drift with mixed success due
to limited habitat.

4, From a local perspective, this study will be of direct value in
managing and developing dredged material island habitats in New Jersey.
A national perspective is presented in a report entitled "Development
and Management of Avian Habitat on Dredged Material Islands' (4F03),
which synthesizes island habitat research in New Jersey, the Great Lakes
(4F01A), North Carolina (4F02), Florida (4F01C), Texas (4F01B), the
Pacific Northwest (4F01lE), and the Upper Mississippi River (4FO01F).

Lo

JOHN L. CANNON
Colonel, Corps of Engineers
Commander and Director



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
Technical Report D-78-1
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED
USE OF DREDGED MATERIAL ISLANDS BY COLONIAL Final report

SEABIRDS AND WADING BIRDS IN NEW JERSEY

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Francine G. Buckley Contract No.

Cheryl A. McCaffrey DACW39-76-C-0166

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

Manomet Bird Observatory

Manomet, Mass. 02345 DMRP Work Unit No. 4FO01D

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
. . . Ju
Office, Chief of Engineers, U. S. Army ne 1978
. 13.
Washington, D. C. 20314 3. NUMBER OF PAGES
205
T4 MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) | 5. SECURITY CLASS. (of thls report)
U. S. Army Engineer Waterways Experiment Station Unclassified
EnVironmental Laboratory 15 DECL ASSIFICATION/ DOWNGRADING
. . a,
P. 0. Box 631, Vicksburg, Miss. 39180 SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

lApproved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, 1f different from Report)

18. SUPPLEMENTARY NOTES
Appendices A and B were reproduced on microfiche and are enclosed in an
envelope attached inside the back cover of this report.

19. KEY WORDS (Continue on reverse side if necesaary and identify by block number)
Birds Seabirds
Dredged material Shore birds
Islands (Landforms)
New Jersey

20. ABSTRACT (Continue an reverss side if necessary and identify by block number)

The use of dredged material islands by colonial nesting seabirds and wading
birds in New Jersey was examined in five major phases. The first located dredged
material islands from Manasquan to Cape May Inlets, NJ; the second recorded the
past history of all colonial nesting seabirds and wading birds in New Jersey; the
third recorded the vegetation patterns and succession on 21 dredged material
islands selected for intensive study; the fourth recorded the distribution in

(Continued)

FORM
DD , TAN 73 1473 EDITION OF t NOV 65 1S OBSOLETE Unclassified

SECURITY CLASSIFICATION OF THtS PAGE (Whken Data Entered)




Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

20. ABSTRACT (Continued).

1977 of colonial seabirds and wading birds in the study area and their utiliza-
tion of dredged material islands; and the fifth documented those factors in-
fluencing the use and selection of dredged material islands by birds in 1977.

Plant communities were placed into 15 categories. The most important
ones for birds on the dredged material study islands were bare, common reed,
reed-shrub, shrub, shrub-forest, shrub-dense grassland, and dense grassland.
More than 52,000 pairs of colonial seabirds and wading birds of 16 species
nested in the study area. Their use of dredged material islands by percent of
their total population ranged from zero (Forster's terns) to 71 percent
(herons). ©No statistically significant vegetation differences were found
between the 11 bird (colony) and 10 vegetation (non-colony) study islands,
leading to the conclusion that other factors, notably microtopography, past
history of colony success, and freedom from disturbance by quadruped predators
and humans, may be the most important in determining island use by birds,
given certain minimal habitat requirements.

Nineteen management recommendations for dredged material islands are
stated, including annual wildlife surveys, careful monitoring of contractor
performance, attention to record keeping, preservation of alternative colony
sites, rotational use and management of dredged material islands, proportional
habitat creation and management, and protection of all islands with bird
colonies.

Unclassified

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




THE CONTENTS OF THIS REPORT ARE NOT TO BE

USED FOR ADVERTISING, PUBLICATION, OR

PROMOTIONAL PURPOSES. CITATION OF TRADE

NAMES DOES NOT CONSTITUTE AN OFFICIAL EN-

DORSEMENT OR APPROVAL OF THE USE OF SUCH
COMMERCIAL PRODUCTS.



SUMMARY

This report summarizes the results of investigations of the distri-
bution of colonial seabirds and wading birds on New Jersey dredged mater-
ial islands, of vegetation distribution and succession on dredged material
islands, and of the interactions of vegetation and birds on dredged
material islands.

Investigations were divided into five phases concerned with: (a)
the location of dredged material islands along the 190.7-km length of
the New Jersey Intracoastal Waterway, between Cape May Inlet and Manasquan
Inlet; (b) the past history of colonially nesting seabirds and wading
birds in New Jersey; (c) vegetation patterns and succession on
21 dredged material study islands; (d) the distribution of colonial
seabirds and wading birds on dredged material islands along the New
Jersey Intracoastal Waterway; and (e) the documentation of factors
influencing the use and selection of dredged material islands as colony
sites by colonially nesting species.

In New Jersey, barrier beach and salt marsh habitat left undisturbed
and available to nesting birds has decreased drastically since the early
1900's. The salt marshes have been severely altered by dredging, ditch-
ing, and filling operations. Despite these alterations most of the
colonial nesting species studied were nesting in considerable numbers
on the islands and salt marshes behind the barrier islands.

Dredged material islands currently provide many of the colony
sites for waterbird species formerly nesting on barrier islands. The
specific study area contains nearly 200 islands or sites known or sus-
pected to be of dredged material origin. Twenty-one dredged material
islands were selected for detailed study of their vegetation and suc-
cessional patterns. Eleven supported colonial bird colonies: six
heronries, five gull colonies, two least tern colonies, and one common
tern colony harboring a few pairs of black skimmers. Ten islands had
no colonial nesting birds. The study islands ranged from high-domed
and circular, through irregularly shaped and flat, to diked.

Plant seral stages, ages, major plant species, colonial seabird



and/or wading bird populations and island characteristics were recorded.
Aerial photographs, bird colony maps, and vegetation maps are presented
for each study site.

Vegetation field studies were conducted using four methods: (a)
photointerpretation of false-color, infrared aerial imagery, (b) on-site
vegetation sampling, (c) general field reconnaissance, and (d) calcula-
tion of areas covered by various vegetation mapping units. Vegetation
maps were prepared for each study island. One hundred different plant
specimens collected on dredged material islands were sent to the U.S. Army
Engineer Waterways Experiment Station (WES) for preservation. Soil samples
collected on each dredged material study island were also sent to WES
for analysis.

The vegetation communities and seral stages found on the dredged
material study islands were summarized. Species present were indicative
of low tidal marsh, high tidal marsh, grassland, shrub-thicket, and dune
woodland communities. Vegetation communities indicative of early, mid,
and late seral stages of plant succession are described. Their distri-
bution on the dredged material study islands is also discussed. Plant
communities or species on study islands were found to be typical of
southern New Jersey.

Colonial nesting bird populations were surveyed and censused using
a Model 206B, Bell Jet Ranger helicopter. Colony sites on islands,
salt marshes, and barrier beach islands 1.6 km to each side of the New
Jersey Intracoastal Waterway were located. Breeding populations at
smaller colonies were determined by actual count and by section counting
&t larger colonies.

Sixteen colonial waterbird species were found nesting in the speci-
fic study area: 1little blue heron, cattle egret, great egret, snowy
egret, Louisiana heron, black-crowned night heron, yellow-crowned night
heron, glossy ibis, great black-backed gull, herring gull, laughing gull,
gull-billed tern, Forster's tern, common tern, least tern, and black
skimmer. Forster's tern was the only species not associated in any way
with dredged material. Laughing gull and gull-billed tern nested on

some salt marsh sites that may have been of dredged material origin,



although they were predominantly natural salt marsh nesters. A total of
117 separate colony sites were located. Common terns and herring gulls
were the most widespread species, occurring at 52 and 40 locations, res-
pectively. Least terns and black skimmers, both endangered species

in New Jersey, were found at 15 and 14 sites, respectively. A total of
32 wading bird colonies were present, many of them on older, inactive
dredged material sites.

A total of 52,205 pairs of nesting colonial seabirds and wading
birds was counted. Laughing gulls (35,241 pairs) were the most numerous
and gull-billed terns (18 pairs) were the least numerous. Common terns
and herring gulls had similar populations with 4667 and 4202 pairs,
respectively. Snowy egrets (2,094 pairs) and glossy ibises (1,543 pairs)
were the most numerous of the 5582 pairs of wading birds counted.

Analysis of habitat data was confined to examination of the general
colony habitat and comparisons of population and colony site type
distributions. Overlay maps of bird colonies and vegetation were made
of each study site. Comparisons were made between vegetation communities
on study islands with and without bird colonies.

Vegetation maps show 15 vegetation communities. Adjacent tidal
flats were also noted as was the distribution of salt marsh drift vege-
tation on most of the study islands. Frequency, cover, and height
data were obtained on various study islands, a '"visibility index" was
derived from combined cover and height values, the area occupied
on each island was computed, and the presence or absence of plant
comnunities across all islands was recorded. Data on island size,
dredged material deposit size, and probable ages of study islands were
compared between the vegetation and bird study islands.

The importance of dredged material islands to colonial seabird
and wading bird populations in New Jersey was determined with the im-
portance to individual species considered. The islands were of the
greatest importance to wading birds, followed by great black-backed
gulls, and herring gulls. Least terns also had a major portion of their
population on dredged material. Common terns were found nesting mostly in

salt marshes, probably forced there from more traditional barrier island



sites by development andltheir disturbance. Common terns seem to be

unable to compete successfully with humans and herring gulls for the

decreasing number of suitable sandy sites left in New Jersey. Black

skimmers have nested in some numbers on dredged material sites in New
Jersey but there is a scarcity of suitable bare sand sites for their

colonies.,

Avifaunal effects upon vegetation are briefly discussed; fecal
enrichment on the colony nest site, mechanical destruction of vegetation,
and seed transport were specifically considered.

Conclusions drawn from this study included recognition of the fol-
lowing needs: (a) a complete inventory of dredged material islands in
New Jersey; (b) additional research on plant patterns and succession,
taking into account such factors as island microtopography, water table
levels, salinity factors in soil and water, salt spray, and tidal inun-
dation; (c) other research of variables not programmed for this study
such as previous colony nesting success, microtopography of the colony
site, disturbance by humans, disturbance by quadruped predators, and
adjacent beach development which, given certain minimum habitat require-
ments, are probably the most critical factors in colony site selection
by colonial seabirds and wading birds; and (d) management of dredged ma-
terial islands as a wildlife resource.

Nineteen management recommendations are made pertaining to the
general management of dredged material islands as a wildlife resource,
as well as specific management procedures for colonial seabirds and
wading birds in New Jersey. They concern: (a) an inventory of dredged
material islands; (b) wildlife surveys of dredged material islands;

(¢) the timing of dredged material deposition; (d) contractor waterbird
surveys; (e) record keeping; (f) integration of inlet dredging with In-
tracoastal Waterway dredging; (g) needed research; (j) colonial water-

bird surveys; (k) deposition on colony sites; (1) habitat surveys; (m)

alternative colony sites; (n) rotational island management; (o) wading

bird management; (p) proportional habitat representation; (q) island

diking; (r) maintenance of bare sand habitat; and (s) protection.



Management recommendations offered herein do not constitute a com-
plete management program for colonial seabirds and wading birds and
dredged material islands. Rather, it is hoped that they will provide
a starting point for further investigation and cooperation between all
groups whose responsibilities include the management of dredged material

islands and their avian wildlife resources.



PREFACE

The work described in this report was performed under Contract
No. DACW 39-76-C-0166, titled "Use of Dredged Material Islands by
Colonial Seabirds and Wading Birds in New Jersey,' between Manomet Bird
Observatory, Manomet, Massachusetts, and the U. S. Army Engineer Waterways
Experiment Station (WES), Vicksburg, Mississippi. The study was con-
ducted as part of the Office, Chief of Engineers Dredged Material Research
Program (DMRP). The DMRP is sponsored by the Office, Chief of Engineers,
and is assigned to WES under the Environmental Laboratory (EL).

In the DMRP, the study was part of the Habitat Development Project
(HDP) and designed to determine the national significance of dredged
material islands to colonially nesting seabirds and wading birds, and
to develop a management program for dredged material islands as a man-
ageable wildlife resource.

Field work and the initial report was prepared by Ms. Francine G.
Buckley and Ms. Cheryl McCaffrey of Manomet Bird Observatory. Ms. Mary
C. Landin, WES, was Contract Manager and contributed some figures and por-
tions of text to the final manuscript, as well as located the dredged
material islands in New Jersey. Dr. Robert F. Soots, Jr., WES, served
as technical adviser. Ms. Landin, Dr. Soots, and Ms. Mary K. Vincent
provided technical review.

The study was conducted under the general supervision of the fol-
lowing EL personnel: Dr. H. K. Smith, HDP Manager; Dr. Roger T. Saucier,
Special Assistant for Dredged Material Research; and Dr. John Harrison,
Chief, EL. COL John Cannon, CE, was Commander and Director, WES.

Mr. F. R. Brown was Technical Director, WES.

Many persons provided expertise and help and their contributions
are gratefully acknowledged: Dr. Joanna Burger, Rutgers University,
provided access to unpublished and published field data as well as many
hours of useful discussion about the many facets of this study.

Mr. Richard Kane, Director of the Wildlife Research unit, New Jersey
Audubon Society (NJAS), made essential resources available and gave

access to the NJAS colonial waterbird survey results in both 1976 and



1977. Mr. Fred Lesser, Director, Ocean County, NJ, Mosquito Control
Commission, contributed information about dredged material islands in
New Jersey, bird distribution in Ocean County, and provided field assis-—
tance. Dr. Joseph Shisler, Rutgers University, also supplied information
about Ocean County avifauna and dredged material islands. Messrs.
William Shoemaker and Robert Mangold, New Jersey Division of Fish, Game,
and Shellfisheries, and Ms. Joan Galli, New Jersey State Non-Game Biol-
ogist, provided useful discussion and information about the New Jersey
State Endangered Species Program and additional data on colonial water-
birds in New Jersey. Ms. M. Pokras, Stockton State College, gave useful
information on the Least Tern Protection Program in New Jersey., Messrs,
Michael Bartlett and Gaylord Inman, U. S. Fish and Wildlife Service,
were helpful with information about Brigantine National Wildlife Refuge.
Mr. Bartlett also furnished information aobut dredging operations in
New Jersey. Mr. Johan Wiese and Dr. R. Michael Erwin also contributed
to this report through several useful discussions about colonial water-—
birds in New Jersey and Delaware. Dr. Paul Godfrey, University of
Massachusetts—Amherst, provided technical advice for the vegetation
studies on this project. Dr. Harry E. Ahles, University of Massachusetts-
Amherst, identified several and verified all plant specimens collected
in New Jersey for this study. Mr. Roger Clapp, Bird Section, National
Bird and Mammal Laboratory, provided access to the resources of the
National Museum of Natural History throughout this study and provided
assistance with avian literature. Mr. Robert Anderson, Norfolk, Virginia,
assisted the principal investigator in the field, and Mr. N. Farante,
Ronson Airways, Trenton, NJ, was the helicopter pilot. Ulla Soforenko,
Mapmakers, Inc., drafted the bird overlay maps and final dredged material
island and bird colony distribution maps. Mrs. Mary Duarte, Aid, Inc.,
typed the Phase III report and first draft final report. Dr. P. A,
Buckley, National Park Service and Rutgers University, provided assist-
ance with historical information on colonial waterbirds in New Jersey.
Administrative management for the Manomet Bird Observatory was pro-
vided by Mr. Joseph A. Hager, Managing Trustee, Ms. Kathleen S. Anderson,
Executive Director, and Mr. Kenneth A. Youngstrom, Director of Contract

Operations.
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USE OF DREDGED MATERIAL ISLANDS BY COLONIAL SEABIRDS
AND WADING BIRDS IN NEW JERSEY

PART I: INTRODUCTION

Background and Purpose of Study

1. This report was prepared under the sponsorship of the U.S. Army
Corps of Engineers Dredged Material Research Program (DMRP). It is one
of several studies, conducted on a nationwide basis, to assess the po-
tential value of dredged material islands. The purpose of this study
was to determine (a) the use of dredged material islands in New Jersey
by colonial nesting seabirds and wading birds, (b) the succession of
vegetation on dredged material islands used by these colonial nesting
species, and (c) any relationships between succession of vegetation
and colonial nesting species. The results of this study along with
several similar studies in other parts of the United States will be
used to provide information useful to the future creation, development,
and management of dredged material islands as possible areas for wild-
life habitat development.

2. The New Jersey study was divided into five phases: Phase I
was concerned with the location of dredged material islands within the
specific study area which coincided with the length (190.7 km) of the
New Jersey Intracoastal Waterway from Cape May Inlet in the south to
Manasquan Inlet in the North (Figure 1); Phase II was concerned with
the past history of colonial nesting seabird and wading bird species
in New Jersey, and data are presented in detail in Appendix A; Phase III
was concerned with determining vegetation patterns and succession on
21 dredged material islands chosen for detailed analysis and these

results are presented in Appendix B; Phase IV was concerned with the

15
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use of dredged material islands by colonial nesting birds in New Jersey
during the 1977 breeding season; and Phase V was concerned with documenta-
tion of factors influencing the use and selection of dredged material

islands as nest sites by colonially nesting species.

Literature Review

3. Scientific literature pertaining to the use of dredged mater-
ial islands by colonial nesting seabirds and wading birds in New Jersey
is relatively scarce. Stone (1937) presented one of the earliest
references to bird use of dredged material sites in New Jersey. In the
early 1970's Downing (1973), Fisk (1974) and Buckley and Buckley (1974)
noted use of dredged material areas for nesting sites in the New Jersey
area. More recently, Kane and Farrar (1976, 1977) also noted whether
or not colonies were located on '"spoil" sites in the colonial bird
surveys sponsored by the New Jersey Audubon Society and U.S, Fish and
Wildlife Service.

4, In 1928 Stone (1937) observed that common terns, black skimmers,
and least terns were utilizing areas in the meadows (salt marshes) be-
hind the barrier islands where sand dredged from the Intracoastal
Waterway channel had been deposited. Stone also referred to black
skimmers nesting behind Brigantine on a sand flat on the meadows re-
sulting from '"dredging out the channel." 1In 1925, Charles Urner wrote
to Stone describing a '"high sand island created by the dredging of the
channel" north of Little Beach Island near Brant Beach, where he had
located a pair of nesting black skimmers. This colony grew and was
present until at least 1937 with up to 75 pairs breeding there. Stone
also noted that in addition to sand placed upon the salt marshes being
utilized as nest sites, low marsh islands "partly covered by dredgings
of sand from the channel" were also being used by common terns for nest
sites.

5. Least terns that require bare sand, gravel, or cobble for
nesting were recognized by Stone as being in serious trouble in New

Jersey because of the loss of beachfront colony sites from heavy
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development in the 1920's, combined with the species' extirpation as a
breeding species in New Jersey during slaughters by the millinery trade
of the late 1800's. Stone's words written in 1937 are pertinent today...

Unfortunately the status of the least tern is rather pre-
carious since the beaches which are its true home are al-
most entirely taken over by building operations and resort
developments while people and dogs constantly disturb the
birds during the early summer when they should be free from
persecution. Were it not for the recent sand flats left by
the dredges in deepening the inland waterway they would
probably ere now have again taken their departure. Whether
they will permanently establish themselves on these more

or less artificial nesting grounds remains to be seen.

Unfortunately, least terns and black skimmers are today both on the

New Jersey endangered species list. Both species nest on frequently
disturbed dredged material sites that interfere with these species'
successful production of young.

6. The utilization of dredged material islands by wading birds
(herons, egrets, ibises) in New Jersey has not been specifically dis-
cussed in the scientific literature except for brief mention of certain
colonies as being located on "spoil islands' by Burger (1978) and Kane
and Farrar (1976).

7. The importance of dredged material islands in providing com-
paratively undisturbed nesting habitat for colonially nesting seabirds
and wading birds had been generally overlooked until the late 1960's
and early 1970's, when several researchers independently began inves-
tigating the use of these sites as a wildlife resource. Preliminary
nesting bird surveys of least terns by Fisk (1974) and Downing (1973)
also helped to focus interest on dredged material sites as potential
nesting habitat along the Atlantic coast. Florida (Carlson 1972),
Texas (Barnes 1971, McMurry 1971, Simersky 1971), North Carolina (Soots
and Parnell 1975a, 1975b; Buckley and Buckley 1973, 1974, 1977),
Virginia (Buckley and Buckley 1974, 1977), and New York (Buckley and
Buckley 1974, 1977) have all been the sites of some investigation into
the use of dredged material islands by colonial nesting waterbirds. The
potential of dredged material islands as sites that could be managed to

provide desirable breeding habitat for colonial nesting species in areas
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where natural habitat is no longer available or is becoming reduced

through human activities, has also been studied and discussed in the

literature by Soots and Parnell (1975a, 1975b) and Buckley and Buckley
(1974, 1976, 1977).
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PART TII: MATERIALS AND METHODS

Description of the Study Area

8. New Jersey is the fifth smallest state, having a land area of
only 12,084 kmz. It is 267 km long and only 91.7 km at its widest
point. The 1970 census figures indicated that New Jersey had a popula-
tion of over seven million people giving it a density of over
1600 persons per kmz. In addition, the state lies between two major
urban population centers, Philadelphia to the south and New York City
to the north. Coastal New Jersey extends from the top of Sandy Hook
spit to the tip of Cape May Point, a distance of 241 km. This area con-
tinually faces heavy population pressures for recreational and living
space (Buckley and Buckley 1977) with the accompanying coastal develop-
ment.

9. The specific study area in New Jersey was the area along the
length of the New Jersey Intracoastal Waterway, 190.7 km from Manasquan
Inlet to Cape May Inlet (Figure 1). This area coincides with New
Jersey's barrier islands, barrier spits, coastal salt marshes (salt
meadows), major back bays and lagoons, and numerous dredged material
islands. It traverses Ocean, Atlantic, and Cape May counties and pro-
vides habitat for colonial nesting seabirds and wading birds.

10. While historically most of these species were dependent upon
New Jersey barrier beaches for colony nest sites, most were and are
still dependent upon the New Jersey salt marshes for their food. With
the development of barrier beaches and attendant heavy recreational use,
many formerly beach-nesting species are now also dependent upon the salt
marshes and bays for nest sites as well. 1In 1954, New Jersey had
97388 ha of coastal wetlands. By 1968, 10.5 percent of these had been
permanently destroyed (Robichaud and Buell 1973). New Jersey has almost
10 percent of the total wetlands along the Atlantic coast and more of
than half of those have been severely modified (Gusey 1976, Jacobsen
1965, Crawford 1974). Within New Jersey, salt marshes represent only

4.5 percent of the total acreage. However, they support the state's
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finfish and shellfish industries and those of other east coast states
as well.

11. The most serious changes in the New Jersey salt marshes have
resulted from their physical alteration by human activities. Efforts
to control mosquitoes in the early 1900's resulted in the draining of
rich and productive shallow pools and pannes. Ditching of the salt
marshes was begun in 1912 and greatly expanded in 1933 when large amounts
of labor were available during the depression. Ditching is still used
by mosquito control commissions in New Jersey, and their efforts have
greatly modified the salt marshes since the early 1900's. During this
time, heavy widespread construction on the oceanfront and increasing
demand for land in this area led to filling and dredging activities in
addition to those begun in 1908 for navigation channels (Nordstrom
et al. 1974). These activities carried on by various Federal, State,
municipal, and local bodies, as well as by individual land owners, had
little or no regulation, so destruction of large areas of salt marsh
occurred when high spots were created. Dredged material islands were
apparently created on pre-existing salt marsh or pre-existing salt
marsh islands, as well as in shallow bay waters behind the barrier
beaches and in inlet areas, although little or no record of their crea-
tion exists.

12. A more detailed account of the study area and its present and
past development is provided in Appendix A. Today the area is very
heavily developed above the Island Beach (now a state park). Varying
degrees of development are present on the barrier islands below here.
Brigantine National Wildlife Refuge provides over 8173 ha of protected
salt marsh area and is heavily utilized by colonial nesting species.
Stone Harbor Sanctuary, a municipally owned wildlife refuge, and one
of the last remaining pieces of maritime forest left on the Jersey
coast, harbors the largest heronry in New Jersey. Heavy recreational
use and development of New Jersey beaches have left very few undistur-
bed areas for nesting birds to utilize. Despite the intensive develop-
ment of the barrier beaches, the marshes and bays behind them are still

comparatively undisturbed though mostly ditched. Dredging operations
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have produced a number oflislands in these marshes and these, coupled
with other high spots of undertermined, but suspected, dredged material
origin throughout much of the south Jersey marshes have provided alter-
natives to the former nesting sites destroyed on the barrier islands.

It is here that most of the species examined in this study are now found.

Dredged Material Sites

13. The specific study area contains numerous islands that are
of dredged material origin. The New Jersey portion of the Intracoastal
Waterway was constructed by the State from 1908-1916 and was later
turned over to Federal control in 1945 (Nordstrom et al. 1974). The
State maintained the channel at a depth of 1.8 m and the U. S. Army
Engineer District, Philadelphia, the Federal agency that is now res-
ponsible for its maintenance and operation, has also maintained a
channel depth at 1.8 m. In New Jersey, a channel depth of 3.1 to
3.7 m is maintained to provide for ferries and larger boats. The dredg-
ing operations associated with maintaining this navigation channel have
been responsible for the deposition of a large part of the dredged ma-
terial in the specific study area in New Jersey. Records of the precise
locations where this material was deposited were not systematically kept
by either the State or the U.S. Army Corps of Engineers until recently,
so the exact determination of locations of islands of dredged material
origin in New Jersey has been extremely difficult. Compounding the lack
of State or Federal records were the dredging and filling activities of
local and private interests with little or no supervision. Local mos-
quito control ditching activities also contributed to dredged material
deposition on the salt marshes, salt marsh islands, and shallow waters
of this area. State officials now consider any areas of higher eleva-
tion in the marshes to be of probable dredged material origin (personal
communication, December 1976, Dr. Tom Hampton, Office of Wetlands
Management, New Jersey Department of Environmental Protection, Trenton,
New Jersey).

14. A study concerned with the environmental impact of maintenance

22



dredging of the New Jersey Intracoastal Waterway was published
(Nordstrom et al. 1974) by the Marine Sciences Center of Rutgers
University, New Brunswick, New Jersey. This study indicated sites along
the waterway used for dredged material disposal or recommended as alter-
native sites in 1974 appeared upon inspection in 1977 to have been used
some time in the past for disposal. Ages or dates of last

deposition of these sites were not provided in Nordstrom et al. (1974).
A "Final Environmental Impact Statement' issued by the Philadelphia
District in 1975 is based upon the Nordstrom report.

15. The Ocean County Mosquito Control Commission, concerned with
the problem of disposal locations acting as mosquito breeding grounds
(Shisler 1977) and especially the diked disposal areas where improper
drainage and standing water provide prime mosquito breeding habitat,
instituted a study to collect and evaluate data concerning mosquito
problems associated with dredged material sites in New Jersey. As part
of that study, several dredged material disposal areas were located.
Additional data on locations were obtained from the Ocean County Mosquito
Commission but dates of deposition were not available.

16. Figure Cl of Appendix C presents the locations of dredged
material study islands whose dredged material origins were recorded by
either the U. S. Army Corps of Engineers or the Ocean Study Mosquito
Commission. A listing of definitely known dredged material sites along
the New Jersey Intracoastal Waterway, including their latitude, longi-
tude, names (if available), and estimated (in most cases) size and age,

is found in Table Cl.

Study Island Selection

17. Final selection of 10 dredged material sites without and
11 dredged material sites with colonial nesting seabirds and wading
birds for intensive analyses of vegetation and avifauna was made in
early June 1977. Study islands tentatively selected in May
for intensive study later proved to be infeasible for use as study

islands. Plans by the Philadelphia District of the U.S. Army Corps of
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Engineers to use several pfeviously selected sites as dredged material
disposal areas during May-August of 1977 precluded their use as study
islands. A number of sites that had been selected for study in May
because they supported appropriate vegetation and no colonial nesting
species were found to have nesting birds in June. Conversely, several
islands selected in May, because of wading birds nesting on them, were
found deserted in June. Thus final selection of islands was not possi-
ble until the second survey in June.

18, Parameters used in selection of study islands with colonies
were based upon the avian species composition and population of the
island, as well as its location and age if known. Eleven sites support-
ing bird colonies were selected because one dredged material site had
two distinct dredged material deposits physically separated by salt
marsh and creeks, each one supporting a heronry with one also support-
ing a gull colony. Vegetation study islands were selected for com-
parison to those supporting colonies based upon a best approximation
of their similarity in size, location and habitat. Age data, when
available, were also an important factor. Consideration was also given
to attainment of an equitable distribution of study sites along the
length of the New Jersey Intracoastal Waterway in order to include the
possiblilty of geographic variation in plant composition acting as a
factor in colony site selection.

19. Study island locations are shown in Figure Cl and their
physical and biological characteristics are discussed in detail in

Appendix B, as well as in Part III of this report.

Vegetation Studies

20. In order to determine patterns of succession of vegetation
on dredged material study islands, several methods of analysis of the
vegetation growing on these islands were employed. Appendix B presents
a detailed discussion of these methods. A summary is presented here.

Photointerpretation

21. Major plant communities were mapped using false-color infrared
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Ektachrome transparencies of each study island, taken as part of the
study during July-August 1977 from an altitude of 308 m. Photointerpre-
tation was augmented by onsite ground truthing. Photointerpretation
and analysis followed standard procedures (Anderson and Webber 1973,
Avery 1968, Fornes and Reimold 1973). 1Initial analysis produced 43
tentative recognizable plant associations which were reduced to 15 plant
communities. Vegetation maps were prepared from these 15 plant communi-
ty designations, which were based upon dominant species composition,
ground cover, and visual density. Onsite ground truthing and field
transects enabled accurate determination of photographic scales and

distances.

22. Ground sampling techniques included general field reconnais-—
sance, line intercept, and quadrat sampling methods (Oosting 1958,
Phillips 1959). All study islands were surveyed aerially by fixed-wing
aircraft, and photographs and notes pertaining to their vegetation were
taken. Ground sampling techniques and visual observation were used to
determine criteria for classification of frequency, cover, and height
classes for dominant or major plant species found on the 21 study
islands. Table Bl, Appendix B presents these classes and their equiva-
lents. Four frequency classes were determined based upon species pre-
sence in quadrats. Cover was divided into five classes based upon
the percent of ground covered in all quadrats. Height was divided into
six classes ranging from O to 10.0 m. Dominant plant species were de-
termined by their frequency of occurrence across all quadrats sampled
on all study islands. Species exhibiting the highest percent frequency
and having a cover class of at least 6 to 25 percent were determined to
be dominant species. The area covered by each study island and plant
community was determined by use of a dot grid.

Preservation of specimens

23. Specimens of 100 plant species were collected on the study
islands. Species verification and/or identification was made by
Dr. Harry E. Ahles, Herbarium Curator at the University of Massachusetts,

Amherst, MA and co-author of The Manual of the Vascular Flora of the
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Carolinas. Five species were not collected and are so noted in Table 3.

Voucher specimens are on file at WES.

Substrates and Soils

24, Dredged material removed from the New Jersey Intracoastal
Waterway consisted of sand, clay, silt, peat, pebbles, and shell and
varied with location along the Waterway (Nordstrom et al. 1974), Soil
samples representative of the upper 15 cm of soil were collected in
the major plant communities on each study island. Samples were collect-
ed both along transect lines and within major plant communities not
along transect lines. Samples were collected on all study islands and
labeled as to island, location on the island, and date. Approximately
45 kg of soil samples were shipped to WES. Soil analysis was not a
part of this study, though it is hoped that these samples can be analyzed
chemically and physically in order to help determine factors affecting

growth and succession on dredged material islands in New Jersey.

Avifaunal Studies

Survey of colony sites

25. The length of the New Jersey Intracoastal Waterway was sur-
veyed during early May 1977 and again during the first two weeks of
June 1977 to locate colonies in the specific study area. In the May
survey, barrier beaches bordering the Intracoastal Waterway were sur—
veyed as well as the salt marshes and bays surrounding the Waterway.
The June survey area was confined to the length of the Waterway and to
a 1.60-km-wide swath to either side of the midline of the Waterway chan-
nel. In some instances, colonies located during the May survey were
surveyed again in June despite being outside of these boundaries.

26. The locations of colonies observed during these surveys were
noted on hydrographic charts numbered 12,324 (Sandy Hook to Little Egg
Harbor) and 12,316 (Little Egg Harbor to Cape May), published by the

National Oceanic and Atmospheric Administration in January 1977. Sites
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of 1976 colonies were inspected closely as were sites observed to have
appropriate species flying to, from, or around them, as well as birds
loafing or feeding upon them, or nearby.

27. The conveyance used for both surveys was a five-passenger
(including pilot) Bell Jet Ranger 11, Model 206B helicopter. An obser-
ver was positioned on each side of the machine in the rear and a third
observer was seated next to the pilot in the front. The speed flown
during surveying operations was relatively slow during the actual sur-
veying activities. Surveying altitudes varied from 15 to 60 m depending
upon location and development or obstructions in the areas being flown
over.

28. 1Island and barrier beach locations were surveyed by flying
directly over them. Salt marsh areas were surveyed by flying in a
looping grid pattern and in decreasing concentric circles. When birds
were observed, altitude and speed were reduced, and the site was cir-
cled to determine if actual nesting was occurring. In some areas where
nesting was in doubt but there were numbers of birds present, it was
necessary to hover over the location (at a distance safe enough to cause
no damage to the site from blowing debris or prop wash) to determine if
nests were present. This was done most often in small heronries where
nests were not immediately visible. Once a colony nesting site was
located, counts were made.

Census of colony sites

29. Census techniques used in this study were concerned with the
determination of the species present and the numbers of breeding adults
inhabiting each colony. The term '"census'" is used as defined by
Buckley and Buckley (1976).

30. Once a site was determined to harbor an active colony, the
altitude and speed of the helicopter were reduced and the colony was
circled in both a clockwise and counterclockwise direction so that ob-
servers on both sides of the aircraft could observe the colony and its
inhabitants. Population determinations followed procedures already
field tested during colonial waterbird censusing on Long Island, NY

(Buckley et al. 1977).
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31. Breeding adults in smaller colonies (under 150) were counted,
either as they flew off their nests or while they sat on them. In some
instances, nests were also counted when they were visible, as were clutch
sizes and the number of young present in the nests. In large colonies,
the site was circled several times in both clockwise and counterclock-
wise directions, sectional counts being taken and totalled to obtain the
total population per species. Use of the helicopter's hovering abilities
facilitated censusing in large colonies, especially of heronries in
dense vegetation. In these situations, hovering was used at a safe dis-
tance from the colony while counts were made of breeding adults. This
procedure afforded an excellent view of birds flying in and out of the
colony, of nest locations, and of nest contents. It was possible to
count birds nesting at the lower levels of the canopy as well as birds
scurrying through vegetation beneath the canopy.

32. Census methods also included the deliberate flushing of
common, least, and Forster's terns from their nests by hovering at an
altitude of approximately 15 m over colony sites. The birds were then
counted either singly or by extrapolating from the number of birds in
a small section of the flying flock multiplied by the approximate number
of similar sections. This technique caused minimal disturbance of short
duration (1 to 5 minutes) and also enabled observation of the reproduc-
tive stage of the colony. Many birds seemed habituated to this form of
disturbance and did not leave their nests, clinging to them despite
strong downdrafts created by the aircraft's main rotor. Almost all re-
turned to their nests within 2 to 5 minutes after being censused.

33. Colonies located on dredged material islands selected as
study islands were also censused by onground methods. The helicopter
was set down in an area as far from the actual colony site as possible,
which allowed investigation of the entire site with only minimal dis-
turbance to the nesting birds. The colony was first inspected from its
periphery. The locations of nests and species were noted and then the
colony area was entered. Species composition and population were ob-
served as the birds left their nests. Nests that were visible were

investigated as to their contents and construction materials. Their
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substrate was also noted. Counts were made of the birds flying over
their nesting as well as those sitting on their nests or nearby roosts.
Colony sites that were densely vegetated and/or densely populated were
not traversed when disturbance factors outweighed the necessity for data
gathering from the ground. 1In colonies where disturbance would be
minimal, nests were counted in addition to the adult population.

Recording of data

34, Data gathered during aerial surveying, ground truthing, and
censusing of the study area and of dredged material islands were re-
corded on field data sheets designed especially for this project
(Figure 2). Data gathered included: colony name, site latitude and
longitude, date, time, dredged material island number, the colony areal
extent, county, if the island was diked or undiked, colony number,
general colony habitat, colony history (if known), with any other
pertinent data under a remarks category, species present, total popula-
tion in pairs, nesting stage, and the nest site substrate. The cate-
gories of general colony habitat, colony areal extent, nesting state,
and nest site substrate were given numerical codes (Table 1) correspond-
ing to the various habitats, position on the colony site, stage of the
reproductive cycle, vegetation, and soil substrates found within the
study area. The colony number and location were recorded on hydrographic
charts for later reference. Figure C2 in Appendix C shows the colony
sites recorded in 1977 along the New Jersey Intracoastal Waterway. In
some instances colony sites are shown despite their location outside the
boundaries of the specific study area.

35. Aerial color photographs (35-mm transparencies) were taken
of each colony site at the time of the census and survey. Sketches of
the colony sites and vegetation on the study sites were also made and
photographs (color, 35-mm transparencies) were also taken of the colony
sites from the ground.

Data disposition

36. Field data sheets, hydrographic charts showing colony site

locations in 1977, 35-mm color transparencies of colonies of colonial
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seabirds and wading birds ﬁesting in the specific study area, 35-mm
transparencies of dredged material islands along the New Jersey
Intracoastal Waterway, and false-color, infrared aerial imagery of the
21 dredged material study islands in New Jersey, were sent to WES.
Analysis

37. Analysis of the data was confined to examination of the
general habitat of all colonies located on these surveys. The popula-
tion numbers of the species censused, as well as the number of colony
sites found in each of the ten habitat types, were compared. Data
gathered on the 11 dredged material bird study sites were analyzed in
more detail. The environmental setting of each colony was examined in
detail. Bird colony maps for each study island were prepared as over-
lay maps to be fitted over the vegetation maps of the study islands.
The colony area and each part of the colony within differing plant
communities were determined from these maps by use of a dot grid.

38. Plant communities on study islands without bird colonies
were compared to plant communities on study islands with bird colonies,
with emphasis being placed upon those plant communities present within
colonies. It was necessary to analyze plant communities in detail to
determine similarities and differences between the 21 study islands.
Statistical tests were used to determine the significance of
relationships and differences and to look for relationships among
islands, plant communities, and bird colonies.

39. Statistical methods. All statistical testing and mathemati-

cal computations were done on a programmable pocket computer using pre-
programmed statistical tests, or by writing programs for short, repeti-
tive tests when those were not already avilable. General statistical
references used were Sokal and Rohlf (1969) for parametric tests

and Siegel (1956) and Conover (1971) for nonparametric tests. The level
for all tests was P = 0.05.

40. Frequency, cover, and height vegetation data. Frequency,

cover, and height classes for each dominant species in each plant com-
munity sampled were averaged to obtain one set of frequency, cover, and

height scores for each community on a dredged material study island.
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Vegetation on islands with birds was statistically compared to islands
without birds through T-tests.

41. TImportance values were not calculated. Cover and height
scores were added whenever available for plant communities on each
study island.

42. Plant community distribution. To compare plant species occur-

rence and associations, the homogeneity of distribution was tested with
the Cochran Q-test. Plant communities on all study islands were scored
as present (+) or absent (-) on both vegetation and bird study islands
in two row-by-column formats. They were analyzed on a bird islands vs.
vegetation islands and herons islands vs. all other islands basis com-

parison using T-tests.

43. Avian and vegetation diversity indices. In an attempt to

quantify both vegetation and bird diversity by use of a single measure,
Shannon-Weiner (Wilson and Bossert 1971, Pielou 1977) Indices of
Diversity {H' = -Z Pi 1In Pi} were calculated for each study island. Raw
data were percentages of hectares occupied by each plant community on
each island and the percent occurrences of each wading bird species on
each bird study island (Pielou 1977). Plant diversity indices for all
vegetation study islands and bird islands were pooled separately and
compared by use of t—tests. Possible relationships between plant diver-
sity indices and the age (based upon the last known date of dredged
material deposition) of each deposit were investigated by the use of
regression analysis, using plant diversity indices as the dependent
variable and age as the independent variable. Plant diversity was re-
gressed on deposit size. Bird groups other than herons were not studied
in this manner because they were not sufficiently diverse in colony
species composition to warrant this analysis.

44, Avian and vegetation association data. Detailed analyses of

the interactions between birds and vegetation were generally pursued for
only the wading birds, as they were the only group found on enough study
islands with large, mixed-species colonies of sufficient size and dimen-
sions to allow this. Herring gulls, though occasionally containing a

few great black-backed gulls in their colonies, were the only other
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birds occurring in large enough numbers and at enough study sites to
warrant analyses. Cochran Q-tests were used for analysis.

45. An association matrix of possible combinations of eight major
variables for possible investigation was devised. Included were: island
size, deposit size, colony extent, bird density, bird species diversity,
planting community diversity, the combined percentages of common reed
(Phragmitgs communia)s common reed-shrub, shrub, and shrub-forest com-
m 1ities occupied by the colony on each heron island, and colony size.
Regression analyses were done between certain variables and certain data
distributions and/or variable interrelationships necessitated data
transformations before the assumptions of linear regression analysis
could be met.

46, Regression analysis was used to investigate the relationship
between plant diversity indices on study islands supporting heronies
and (a) plant diversity indices for vegetation study islands only, and
(b) for all study islands excluding those with heronries. It was also
used to examine relationships between plant diversity indices of study
islands and between plant diversity indices for all bird and vegetation
study islands. All regression slope coefficients were tested for sig-

nificant deviations from a slope of zero by the use of t-tests.
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PART IIT: RESULTS

Dredged Material Study Islands

47. Twenty-one dredged material islands were chosen for detailed
study of vegetative and physical characteristics that could possibly
affect the selection or rejection of dredged material islands as breed-
ing colony sites by seabirds and wading birds. Eleven of these sites
supported active bird colonies during June 1977 when field studies were
undertaken. These colonies were examined to elucidate factors used in
colony site selection by the birds. One dredged material site, 98B, had
inct dredged material deposits upon it and each supported an
active heronry. (The terms "heronry" and '"herons" are used collec-
tively in this report to include egrets, ibises, and herons.) Thus,
this site consisted of two separate study islands, 98B North and 98B
South, separated by creeks and salt marsh, increasing the number of
study sites actually supporting bird colonies to 11 sites. Ten sites
did not support active bird colonies during June 1977 when surveyed and

"control sites."

these were considered vegetation study islands, or
Overlay maps of the bird colonies were prepared for each bird study
island, and vegetation maps were prepared for all study islands.
Physical characteristics determined for each study island included:

(a) island and/or dredged material deposit size; (b) latitude and
longitude; (c) date of last known dredged material deposition; (d)
elevation; (e) distance from the New Jersey Intracoastal Waterway;

(f) presence and estimated extent of adjacent tidal flats; and

(g) presence or absence of diking. Table 2 gives these characteristics
for each study island. Bird colony data for each bird study island

are listed in Appendix C. A detailed analysis of vegetation on each

study island is presented in Appendix B.
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Description of Islands

Study Island Al2, Pelican Island

48. Study Island Al2 (Pelican Island) is a circularly shaped, high-
domed island partially covered with undiked dredged material. Located
in Ocean County at 39° 57' N and 740 W, it is approximately 2.6 ha in
size with a dredged material deposit approximately 2.3 ha in size. The
deposit area comprises all but a thin marsh and sand fringe of the
island. An elongate salt marsh island lies between Al2 and cottages
on the barrier beach at Ortley Beach, only 1.8 km away. The study
island is close to three marinas and receives frequent human visitation.
A sandy spit on the southwestern side and the entire western face are
sites of heavy recreational use (picnicking, sun bathing, boating rest
stops) from the nearby barrier beach communities.

49. Estimated elevation (2.4to 3.6 m) of the island is the highest
of those studied. The dredged material deposit predates 1969 (personal
communication, June 1977, Fred Lesser, Ocean County Mosquito Control
Commission, Barnegat, NJ). The tidal range on this island is 0.15 m,
and 1.26 ha of tidal flats are adjacent to the island. The New Jersey
Intracoastal Waterway is 1.20 km from the study island.

50. Pebbles(8to 20 mm in size) mixed with sand and quahog shell
fragments are found at the summit of the sparsely vegetated dome. The
lower areas are composed mostly of sand, but also contain pebble and
shell. A small amount of debris is scattered over the dome. The
western or high energy side of the island is eroding to some degree.

The usual circular dredged material deposit shape is flattened on the
west side, and the sandy dome sloped down to the water's edge without
the bands of marsh and upland vegetation found on the other sides.

51. Pelican Island has both early seral stage and mid seral
stage vegetation . However, the island is characterized (Appendix B)
as being an early seral stage island. The sparsely vegetated dome
covers most of the island and its vegetation of low grasses consists

mostly of: brome grass (Bromus tectorum), sand-grape (Triplasis
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purpurea), vulpia (Vulpia octoflora), and tumble grass (FEragrostis
spectabilis), and the herbs, small fleabane (Erigeron pusillus) and evening
primrose (Oenothera parviflora). Taller herbs and grasses, seaside
goldenrod (Solidago sempervirens), American beachgrass (dmmophila
breviligulata) and common reed (Phragmites communis), occur around the
lower half of the dome and are most frequent on the eastern side. Sur-
rounding the sparse grassland is a band of commcn reed. Scattered
bayberry (Myrica pensylvanica) and groundsel (Baccharis halimifolia)
are occasionally found with the common reed, either singly or in small
thickets. A thin band of salt marsh surrounds all but the western face
(Figure 3).

52. The sparsely vegetated sand and pebble substrate of the
study island is probably a major factor in its selection by a number
of least terns (Sterna albifrons) as a colony nest site. Least terns
nested on the island in 1976 (Kane and Farrar 1976), and during the
1977 survey and census, /6 least terns were observed loafing on the
site. By 7 June 1977, 240 pairs of least terns had nests and eggs
scattered over most of the dome (Figure 4). This colony is the largest
least tern colony in New Jersey in 1977. The nearest least tern colony

site is at Barnegat Inlet, a distance of 20.11 km,

Study Island Al2 North, Pelican Island North

53. Island Al2 North (Pelican Island North) is an irregularly shaped,
undiked dredged material island. ZLocated in Ocean County at 39° 57' N
and 74° 05" W, it is west of Ortley Beach, New Jersey, and directly
north of study island Al2. The dredged material deposit is about 1.6 ha
in size and the entire island is approximately 6.4 ha in size. The
dredged material deposit was built before 1969 (F. Lesser, 1977,
personal communication). The island is located within 1.8 km of
marinas and cottages on the barrier beach and receives frequent human
recreational use on its sandy beach from boaters and local residents.
The island's elevation was estimated to be 1.5to 2.4 m, and its tidal

range was 0.15 m. Its distance from the New Jersey Intracoastal Waterway
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is 1.33 km. No extensive tidal flats were observed.

54, The study area on this island exhibited the earliest seral
stage vegetation of any undiked dredged material study island without
a bird colony. Mid and late seral stage vegetation was, however, pre-
sent on the island, although the area studied was characterized by early
seral stage vegetation (Appendix B). A band of salt marsh separated the
dredged material deposit studied from an older double-domed deposit on
the west side of the island that had sparse to dense grassland surrounded
by shrub thickets that contained scattered trees and extensive stands
of common reed.

55. The island had a domed center of bare sand with some pebble
and shell. The base of the dome was encircled by a sparse grassland of
low common reed which graded into taller reed approximately 1.5 m
high. Portions of the common reed covered area were mixed with indivi-
duals or thickets of 1-to 1.5-m-high bayberry and groundsel shrubs. At
the upper border of the salt marsh, the common reed mingled with salt-
meadow cordgrass (Spartina patens) (Figure 5). While Al2 North did not
support any seabird or wading bird colonies, least terns from the nearby
colony on Pelican Island did utilize its sandy areas for loafing during

the 1977 nesting season.

Study Island A35, East Carvel Island

56. TIsland A35 (East Carvel Island) is an irregularly shaped, undiked
dredged material island that was probably originally a salt marsh island
which had dredged material deposited upon it. Located in Ocean County
at 39° 41' N and 74° 10° W, it has not received any dredged material
deposition since at least 1969 (F. Lesser, 1977, personal communication).
The study island is northwest of Surf City, about 24.1 km north of
Beach Haven Inlet, and 0.16 km from the New Jersey Intracocastal Waterway.
The upland portion of A35 is about 1.2 ha in size and the entire island
is approximately 2.5 ha.

57. East Carvel Island is a low, fairly flat island, mostly at

or near sea level, with its highest portions probably only 1.0 to 1.5 m
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high. Its tidal range is 0.3 m, and the island is regularly inundated
during storm high tides as evidenced by the deep drift mats and flotsam
covering its interior (Figure 6). This island was unique among those
studied in New Jersey because of the distribution and abundance of the
cordgrass and reed stem drift, not only at the interface of salt marsh
and upland, but also in vast mats in varied stages of plant succession
throughout the interior of the island. High marsh vegetation chiefly
reached into some interior portions of the island and is shown as dense
grassland on the vegetation map for this island.

58. Vegetation on A35 was characterized by an early successional
stage, but portions of the island also exhibited vegetation indicative
of mid and late successional stages. The interior of the island was
dominated by common reed which grew densely in some places. Frequently
live and dead bayberry and groundsel were found among the reed, with a
mixture of live and dead marsh elder (Jva frutescens), also mixed with
common reed, wild morning glory (Convolvulus sepium), and orach
(Atriplex patula).

59. Large areas of the island had exposed drift material. It
ranged from scattered bare stems and debris to about 50 percent of low
herbs and grasses. The earliest invaders of the drift were common reed
and sea rocket (Cakile edentdla). The later stages were vegetated by
goldenrod (Solidago tenuifolia), seaside goldenrod, wild morning glory,
poor-man's pepper (Lepidium virginicum), and wild bean (Strophostyles
helvola) as well as sea rocket and common reed. Poison ivy (Rhus radicans)
and bayberry were also present and represented transition into the mid

seral stage. These successional drift areas were mapped as dense grass-—

land on the vegetation map (Figure 7) unless characterized by a good
growth of reed in which case they were included with adjacent reed or
reed-shrub communities. The extent of the drift can be seen on a drift
overlay of the island (Figure 6).

60. East Carvel Island supported a colony of common terns
(Sterna nirundo) (160 pairs), black skimmers (Rynchops niger) (7 pairs),
and one pair of herring gulls (Larus argentatus) in June 1977. The

birds were distributed over most of the exterior portions of the island.
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(Figure 8). The nearest colony with the same species present was only
0.24 km away on West Carvel Island. In 1976, A35 had only a small

common tern colony (45 pairs) nesting on it (Burger and Lesser 1976).

Study Island A43a, Ham Island

61.Island A43a (Ham Island) is an irregularly shaped, undiked dredged
material island that probably was a natural island originally, but later
had dredged material deposited upon it. Located in Ocean County at
39° 36" N and 74°13' W, it is 11.3 km north of Beach Haven Inlet and
0.28 km from the New Jersey Intracoastal Waterway. The southeastern
tip of the island had a dredged material deposit of 1.13 ha. The entire
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.
is a low, fairly flat island with elevation under 1.0 m. Most of the
island is salt marsh with drift mats concentrated near the daily high
tide mark. The dredged material area has only a slight elevation and
is covered with tall vegetation.

62. The vegetation is considered to be of an early seral stage
(Appendix B), though mid seral stage vegetation is also present. A
dense growth of common reed dominates the dredged material area. Por-
tions of it are mixed with abundant 1.0 to 1.5-m high bayberry and
groundsel. High marsh vegetation extended into the interior of the
common reed associations as indicated in Figure 9.

63. Ham Island has supported nesting common terns in the past
(Appendix A), but more recently a common tern colony was located only
0.16 km away on a small salt marsh island lying between Ham Island and
the barrier beach island east of it, indicated in Figure C2 as colony
A43a, Little Ham Island. Common terns nested on Little Ham Island
in 1976 (Burger and Lesser 1976, Kane and Farrar 1976), and in 1977 its
numbers had increased to 60 pairs. Eight pairs of black skimmers were
also found nesting. This small salt marsh island has been referred to
as Ham Island by past workers (Burger and Lesser 1976, Kane and Farrar
1976), so earlier references to Ham Island as a nesting site (Frohling
1965) might refer to this site rather than to Island A43a. Common terns

utilized the island edges for loafing in 1977.
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Study Island 45A. Parker Tsland

64. Island 45A (Parker Island) is an irregularly shaped, diked dredged

material island 5.5 ha in size. Located in Ocean County at 39°

34" N and 740 15" W, it is situated about 8 km north of Beach Haven
Inlet and is within 1.8 km of cottages and marinas on the developed
oceanfront barrier beach. The island is 0.1 km from the New Jersey
Intracoastal Waterway. Approximately half of the island (2.55 ha) is
dredged material, with the remainder salt marsh. The last dredged ma-
terial deposition on the island was in 1976. The actual extent of the
most recent deposition is uncertain, but it did not include the center
of the island. This island also received dredged material deposition
in 1963, 1966, and 1967. Although the Philadelphia District planned to
utilize it as a deposition site again in 1977, when least terns were
found nesting upon it, they did not (personal communication, May 1977,
M., Bartlett, U.S. Fish and Wildlife Service, Absecon, NJ).

65. The tidal range at Parker Island was 0.67 m. The island
varied in elevation from sea level at the northern end to 1.5 m high
on the dike at the southern end. The deposition inside the dike was
gradually sloped to a slight summit approximately 1.0 m high.

66. Parker Island vegetation was indicative of an early seral
stage. However, there was a short row of Austrian pine (Pinus nigra)
seedlings present within the diked portion of the island. The 1.0-m
wide dike had a varied flora dominated by common reed and included
red fescue grass (Festuca rubra), saltmeadow cordgrass, seaside goldenrod,
orach, and wild morning glory. 1Inside the dike was a band of bare sand
and shell (whole and fragmented). Common reed culms and an occasional
dead shrub protruded from the sand. The southern end of this bare area
had slightly more common reed t