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PREFACE
The study reported herein was conducted by Northwestern Michigan
College, Traverse City, Mich., during 1976-1977. The study was jointly
sponsored by the Office, Chiet of Engineers, U, S. Army (OCE), and the
U. S. Fish and Wildlite Service (USFWS), under Contract No. USFWS-CE7~
255, The study was monitored by the Environmental Laboratory (EL), 1

U. S. Army Engineer Waterways Experiment Station (WES), Vicksburg, Miss.,

and by the USFWS Office of Biological Services, National Coastal Eco-
systems Team, NSTL Station, Miss.

USFWS participation in the study was under the Coastal Ecosystems
Project ot the Biological Services Program., WES participation was part
of the Dredged Material Research Program (DMRP), sponsored by OCE and
managed by EL, and constituted DMRP Work Unit No. 4FO1A. »

Dr. William C. Schart and Messrs. Gary W. Shugart and Michael L.
Chamberlin conducted the study. Dr, Scharf wrote the first and second
dratts ot the final report with the exception of Appendix A, which was
prepared by USFWS and WES, and Appendixes D and E, which were written by
Messrs, Chamberlin and Shugart, respectively. Ms, Mary C. Landin (WES)
wrote the final draft. The text and some appendix figures were also
prepared by WES,

Ms. Landin was Contract Manager and Mr. Larry Shanks (USFWS) was
Project Ofticer. Dr. Robert F. Soots, Jr. (WES), served as a technical
advisor. WES technical review was provided by Ms, Landin, Dr. Soots,

Dr. R, T. Hutfman, and Ms. L. J. Hunt. FWS technical review was pro-
vided by Mr. Shanks, Dr. David Smith, and Dr. Donald Woodard. Drs. H. K.
Smith (WES) and Howard Tait (USFWS) provided general supervision.

During the conduct of the study and preparation ot the report COL
G. Ho Hilt, CE, and COL J, L. Cannon, CE, were Directors of WES. Techni-
cal Director was Mr., F, R, Brown, and Dr. John Harrison was Chiet of EL.

The assistance of the tollowing individuals and organizations is
appreciated:

Northwestern Michigan College: Michael Ouwerkerk,
Business Ottice,
Flight Department;
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U. S. Fish and Wildlife Service:

National Park Service:
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Hogan Helms, Robert
Buttleman, Hunter
Lang, and Pat
Lederle, students.

John Race, Don de
Ruiter, Ray Mundt,
and David Race.

Bill Smith, Jack
Luchsinger.

Richard Huber, Twin
Cities, Minn.

Ralph Andrews, Boston,
Mass.

John Hickey, Cortland,
N. Y.

Chuck Kjos, Green Bay,
Wis.

Larry Shanks, Bay St.
Louis, Miss.

Jim Carroll, Oak
Harbor, Ohio.

Robert L. Giles, Max
Holden, Omaha;
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Robert Burns, Pictured
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Julius A. Martinek,
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District;
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District;
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District;
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COLONIAL BIRDS NESTING ON MAN-MADE AND NATURAL SITES

OF THE U. S. GREAT LAKES
PART 1: INTRODUCTION

l. Alteration of natural habitats due to recreation, urban ex-
pansion, dredging and filling, industrial activities, and changing water
levels has caused displacement of colonial nesting birds in some areas
and encouraged population growths in others. The purpose of this report
is to document the habitat relationships at 24 selected natural and
dredged material colonial bird nesting sites and to identify the species
and population sizes of all colonial nesting birds of the U. S. Creat
Lakes up to 1.6 km inland. The following species of birds are included

in this study: double-crested cormorant, Phalcrocorax auritus; great

blue heron, Ardea herodias; cattle egret, Bubulcus ibis; great egret,

Casmerodius albus; snowy egret, Egretta thula; black-crowned night heron,

Nycticorax nycticorax; herring gull, Larus argentatus; ring-billed gull,

Larus delawarensis; Forster's tern, Sterna forsteri; common tern, Sterna

hirundo; Caspian tern, Sterna caspia; and black tern, Chilodonias niger.
Little gull (Larus minutus) was observed as a first recorded nesting
species in the CGreat Lakes during this study.

2. An interim report of this study (Scharft et al. in press) de-
scribed the 1976 population status and the apparent relationship between
vegetation and populations of colonial nesting species. This report
concentrates on more detailed vegetation analysis of habitats and in-
cludes both 1976 and 1977 nesting populations. Such vegetation study
has been done only at specific sites in the U. S. Great Lakes by Hoffman
and Prince (1975) and Shugart (1976). Detailed studies of the vegeta-
tion habitat of colonial nesting birds elsewhere have been made by
Bongiorno (1970), Weselow and Brown (1971), Soots and Parnell (1975)
and others. Other accounts of colonial nesting bird populations of the
Great Lakes are found in Ludwig (1962), Scharf (1971a), and for the

Canadian portion of Lake Ontario in Blokpoel (1977).




PART 11: MATERIALS AND METHODS

The VS_l‘ll_\l‘\'_ Area

3. The study area included the shore and islands of the U. S,
Great Lakes extending trom Pigeon Point, Minnesota to Cape Vincent, New
York. [t extended nearly 1280 km trom east to west and 840 km from
north to south. The Great Lakes are located between 40" and -’oH“ north
latitude and 76" and 94° west latitude. They are composed of a series
of tive ot the largest treshwater bodies in the world., Fluctuwations in
Great Lakes water levels have historically attected the land arca avail-
able tor colonial nesting birds and during this study the levels ol
Lakes Michigan and Superior varied trom record high levels to average,
a tluctuation ot o0 cm (Monthly Bulletin and Lake Levels, U. S. Army

Engineer District, Detroic, June, 1977).

Selection ot Compartson Sttes

4o Atter the initial 19760 population and site location survey,
Ms. Mary C. Landin, U. S, Army EFngineer Waterways bExperiment Station
(WES), Mr. Larry Shanks, U. S. Fish and Wildlite Service (USFWS), and
the principal investigator met and chose 24 colony sites tor intensive
habitat analysis in 1977, These sites were chosen tor their diversity
ot bird species, wide geographic location, and potential tor comparison
between natural and man-made origins. The sites included six ring=billed
pull colonies, three common tern colonies, two herving gull colonies,
one herring gull/ving=billed gull association, six common tern/ring-
billed gull associations, one ring=billed gull/common tern/Caspian tern
association, one herring gull/Caspian tern association, one black-
crowned night heron/herring gull/ring=billed gull/double-crested
comorant association, one black-crowned night heron/great blue hervon/
great egret association, and one black-=crowned night heron/cattle egret
association. Geographically, the sites were located as tollows: two in

Lake Superior; six in the St. Marys River; two in Green Bay, Lake




Michigan; five in northern Lake Michigan; two in Saginaw Bay, Lake

Huron: two in the Detroit River; two in Lake Erie; and one in Lake
Ontario. Sixteen of the intensive study sites were man-made by various

dredging or construction processes, and seven were natural islands.

Study of Bird Colonies

5. In additional to the study of known colonies of long stand-
ing, an aerial survey search was conducted each season with a Cessna 180
floatplane, which also enabled landing for making nest counts, gathering
chronological information, assessing nest success, and sampling vegeta-
tion. Some colonies such as small great blue heron, herring gull, or
common tern sites could be counted from the air. Populations at other
sites were determined by transects of a portion of the colony projected
on the total area, total nest counts, or grid sampling of enlarged
aerial photographs (detailed descriptions in Scharf et al. in press).
Information on populations and nesting was recorded and filed with the

Colonial Bird Registry, Cornell University, Ithaca, New York.

Study of Vegetation

6. A transect line was established through the representative
vegetation types of a nesting site. In cases where one transect was
not adequate to include all the different species present or the colony
was too large for a single transect, several transects were used. Plants
were identified and counted, and percent coverage was determined in
quadrats along the transect lines. This information was used to calcu-
late relative frequency, relative coverage, and relative density
(microfiche Appendix C), from which importance values were calculated.
Herbaceous vegetation was sampled in 1 m2 quadrats at 1 m intervals.
Shrubs were sampled in 16 m2 (4 x 4 m) quadrats at 4 m intervals.
Where shrubs occurred among herbs, the shrub samples were not contiguous,
but spaced according to shrub distribution. The larger shrub quadrats
were used only when it was subjectively determined that shrubs were
present. Trees were sampled on 100 m2 (10 x 10 m) quadrats, and diam-

eter breast height (DBH) was used to determine dominance instead of

13




coverage.  All vegetation sampling was done between 21 June and 28 July
1927,

/. Plant specimens were pressed and dried tor identitication,
These specimens were deposited at the WES herbarium located at the
Louisiana Technological University at Ruston, Louisiana. All plant

names used in this report are listed in Appendix B by scientific and

common names according to Gray's Manual of Botany (Fernald 1950).

8. Soil samples were taken from the top 10 ¢m of substrate of
the nesting area in order to establish the chemical and physical pro-
perties available for plant growth. This sampling was done to document
the nutrient levels from the input of bird feces, which was felt to be
stimulating to some plant species and toxic to others. No attempt was
made at statistical reliability of sampling because only one or two
samples were taken at cach site. The soil samples were analyzed for the
major nutrients; total nitrogen (N), phosphorus (P), and potassium (K),
as well as tor the pH and texture. Analyses were performed by the Soil

Testing Laboratory at Michigan State University, East Lansing, Michigan.

9. The chronology of the nesting season was determined from
tield observations by all project personnel and the literature (for
great blue herons, Edford 19765 for common terns, Palmer 1941; for black
terns, Cuthbert 19545 for herring pgulls, Paynter 1949 and Paludan 1951;
and for ring-billed gulls, Vermeer 1970; and for herring gulls and
Caspian terns, Shugart, unpublished data) to include each event from
courtship through fledging. During 1977, an effort was made to
determine latitudinal variation in the hatching date of ring-billed
gulls by examining developing embryos and measuring tarsi of a sample
of newly hatched chicks. Minimum sample sizes of 10 chicks were too
small to be statistically significant, but backdating trom the growth
rates given by Vermeer (1970) established an approximate date of hatch-

ing at ecach site. The eggs of common terns were floated in water to
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determine the chronology of the species according to the method of

Hays and LeCroy (1971).
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PART IIl1: RESULTS

Colonial Nesting Sites ot the U. §. Great Lakes

10. During the 2-year study period, 267 bird colonies were
located and population estimates obtained. The location, species, and
population size of these sites are arranged sequentially trom north to
south and west to east in Table | and in maps in Appendix A. Exceptions
to the sequence occur for places where the southward progression of the
shoreline is westerly, and where newly located 1977 colony numbers had
to be added to the 1976 map sequence. The total number of colonies
found (Table 1) increased from 207 in 1976 (Scharf et al. in press) to
207 in 1977 because some colonies were missed the first year, submerged
land masses became emergent with the lowered water levels in 1977 and
had colonies, and new man-made structures were built or altered and
became colony sites. Also contributing to the larger number were the Y
sub-colonies surrounding Isle Royale National Park which are included
in Table 1, 1977 column only. Colonies found in 1976 which were aban-
doned in 1977 are shown on Table 1 in only the 1976 column.

Il. Habitats of naturally occuring colony sites showed a range
of vegetation succession and vary from bare rock, cobble, gravel, or
sand to shrub and tree communities rbquiring over 50 vears to develop.
Generalizations are ditficult, huL>common and Caspian terns usually
were ftound in the earliest seral stages, ring-billed and herring gulls
in herb-shrub mid-seral stages, black-crowned night herons and cattle
egrets in shrub communities, and great blue herons and great egrets in
mature trees. Exceptions in the CGreat Lakes, which were numerous among
the gulls and terns, have been discussed in Scharf et al. (in press)
and quantified in the specific site vegetation analyvsis in this report.
Also important in characterizing habitat and vegetation succession of
colonial nesting sites is the effect of the mechanical and chemical
input of the birds on the vegetation as described in this report tor
specific sites and documented elsewhere by Bongiorno (1970), McColl

and Burger (1976) and Wiese (1977).
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