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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, Chief of Engineers, U. S. Army (OCE), and the
U. S. Fish and Wildlife Service (USFWS), under Contract No. USFWS-CE7-
255. The study was monitored by the Environmental Laboratory (EL),

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 of 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. 4FOlA.

Dr. William C. Scharf and Messrs. Gary W. Shugart and Michael L.
Chamberlin conducted the study. Dr. Scharf wrote the first and second
drafts of 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 Officer. Dr. Robert F. Soots, Jr. (WES), served as a technical
advisor. WYES technical review was provided by Ms. Landin, Dr. Soots,
Dr. R, T. Huffman, 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 of the report COL
G. H. 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 Chief of EL.
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COLONIAL BIRDS NESTING ON MAN-MADE AND NATURAL SITES
OF THE U. S. GREAT LAKES

PART I: INTRODUCTION

1. 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. Great
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 Great Lakes during this study.

2. An interim report of this study (Scharf 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).
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PART II: MATERIALS AND METHODS

The Study Area

3. The study area included the shore and islands of the U. S.
Great Lakes extending from Pigeon Point, Minnesota to Cape Vincent, New
York. It extended nearly 1280 km from east to west and 840 km from
north to south. The Great Lakes are located between 40° and 48° north
latitude and 76° and 94° west latitude. They are composed of a series
of five of the largest freshwater bodies in the world. Fluctuations in
Great Lakes water levels have historically affected the land area avail-
able for colonial nesting birds and during this study the levels of
Lakes Michigan and Superior varied from record high levels to average,
a fluctuation of 60 cm (Monthly Bulletin and Lake Levels, U. S. Army

Engineer District, Detroit, June, 1977).

Selection of Comparison Sites

4. After the initial 1976 population and site location survey,
Ms. Mary C. Landin, U. S. Army Engineer Waterways Experiment Station
(WES), Mr. Larry Shanks, U. S. Fish and Wildlife Service (USFWS), and
the principal investigator met and chose 24 colony sites for intensive
habitat analysis in 1977. These sites were chosen for their diversity
of bird species, wide geographic location, and potential for comparison
between natural and man-made origins. The sites included six ring-billed
gull colonies, three common tern colonies, two herring gull colonies,
one herring gull/ring-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-
crovned night heron/herring gull/ring-billed gull/double-crested
comorant association, one black-crowned night heron/great blue heron/
great egret association, and one black-crowned night heron/cattle egret
association. Geographically, the sites were located as follows: two in

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

12



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
1977.

7. Plant specimens were pressed and dried for identification.
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).

Study of Soils

8. Soil samples were taken from the top 10 cm 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 each site. The soil samples were analyzed for the
major nutrients; total nitrogen (N), phosphorus (P), and potassium (K),
as well as for the pH and texture. Analyses were performed by the Soil

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

Chronology of Nesting

9. The chronology of the nesting season was determined from
field observations by all project personnel and the literature (for
great blue herons, Edford 1976; for common terns, Palmer 1941; for black
terns, Cuthbert 1954; for herring gulls, 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 from the growth
rates given by Vermeer (1970) established an approximate date of hatch-

ing at each 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 III: RESULTS

Colonial Nesting Sites of the U. S. 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 from north to
south and west to east in Table 1 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
267 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
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.

11. 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 requiring over 50 years to develop.
Generalizations are difficult, but common and Caspian terns usually
were found 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 Great 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 analysis 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 for
specific sites and documented elsewhere by Bongiorno (1970), McColl

and Burger (1976) and Wiese (1977).
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12, Thirty-two of‘the nesting sites in Table 1 are either man-
made or man—-influenced structures where the development of succession
patterns of vegetation and ages of island were analyzed according to the
method of Soots and Parnell (1975) for dredged material islands in North
Carolina. Little correlation between age of the islands and succession
of vegetation was evident because of variations in plant succession and
parent dredged materials. Rock, sterile sands, and gravels were dredged
in some Great Lakes areas, and heavy mucks and clays in others. These
variations combined with ice conditions comprised a varied list of fac-
tors other than age that influenced habitat development. Present dredg-
ing policy in the Great Lakes prohibits open-water disposal. Thus all
of the recent (10 years) dredged material deposits were at confined
sites that prevent contamination of the surrounding water. This practice
of diking formed a distinctive type of dredged material structure that
should be considered separately from open water sites. Older open-water
dredged material islands with bird colonies ranged in age from 11 to 77
years since completion of dredging, but some of the oldest of these
showed significantly retarded succession rates due primarily to par-
ent material, effects of bird usage, and erosion or inundation due to

lake levels.

Study of Selected Bird Colonies

13. The following are descriptions of the breeding populations,
vegetation analysis, and noteworthy information on vegetation-bird
interactions at eight natural and 16 dredged material sites selected
for comparison. Each site description is accompanied by an aerial
photograph overlaid with a map showing sampling, transect, locations,

and colony borders. (Figures 1-23b).

40



Site 1. Duluth Port Authiority

14. Location: 46°45" N., 092°06" W., a mainland man-made site
along the harbor of Duluth, Minnesota (Figure 1).

Species and Number of Nests:

common terns: 1976-121
1977-185
ring-billed gulls: 1977-234
herring gulls: 1977-5
Colony Size: 1976 - 13.77 ha
1977 - 1.5 ha common terns
1.0 ha ring-billed gulls
History: This area has had a long history of common tern
nesting (Scharf 197la). In May and June 1976, bare sand was exposed by
bulldozing and excavation over the entire site (Figure 1). The area
began to revegetate during late 1976 and 1977.

Nesting Success: Common terns were successful in fledging

chicks in 1976 although the onset of laying was retarded by excavation,
and the resultant late laying produced widely spaced nests (10 to 20 m)
as described for bare areas by Palmer (1941). 1In 1977 the density of
common tern nests was greater and the nesting chronology was more simi-
lar to that found in other Great Lakes colonies of this species. Fledg-
ing success appeared to be good, but heavy vehicle traffic on the border
roads and human intrusions into the colony accounted for some excess
mortality. The ring-billed gull colony had nests which were widely
spaced and hadseveral stages present at the same time which was found
to be typical of first-year, small colonies. Less than optimal nesting
success is hypothesized because of the apparent asynchrony and disper-
sion of nests in this species. No information was obtained on the suc-
cess of herring gull nests at this site,

15. Habitat: The 1976 excavation work at this site offered an
excellent opportunity to study succession of vegetation and its rela-
tionship to common terns and ring-billed gulls. Importance values of

the plant species (Table 2) showed similarities between the common tern
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Table 2
Duluth Port Authority

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES crl RBG-12 RBG-2
2
1 m” Quadrats* (20) (10) (10)
Witch-grass (Agropyron repens) - 9 5
Burdock (Arctium sp.) 13 55 82
Wormwood (Artemesia caudacta) 50 20 -

Common winter-cress (Barbarea

vulgaris) - 16 7
Pigweed (Chenopodium album) 10 9 21
Squirrel-tail grass (Hordeum

jubatum) 5 - -
Lettuce (Lactuca canadensis) - 4 4
White melilot (Melilotus alba) 116 105 94
Evening primrose (Oenothera

biennis) 8 - 10
Smartweed (Polygenum

lapathifolium) 60 70 74
Sandbar-willow (Salix interior) - 4 -

Tumble-mustard (Sisymbrium
altissimum) 37 4 5

Yellow clover (Trifolium

agrarium) - 6 -

*Sample sizes are indicated in parenthesis.
1. CT= common tern.

2. RBG= ring-billed gull.
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and ring-billed gull vegetation associations with tall (0.75 to 1 m)

white meliot (Melilotus alba) being most important and a variety of

lower herbs and grasses forming an understory vegetation. Two differ-
ences noted were the greater importance of burdock (Arctium sp.) in the
ring-billed gull colony and greater importance of tumble-mustard

(Sisymbrium altissimum) in the common tern colony. If the bird usage

remains similar, these apparently minor differences may be precursors

to an increase in importance of burdock in the ring-billed gull area.
Percent coverage values (Tables 26 and 27) showed that the ring-billed
gull colony had 34-47 percent more coverage than the common tern colony.
This result was not expected because several bare openings were found
within the ring-billed gull colony showing the puddling effect created
by the action of feces and trampling by this species (Scharf et al. in

press).

Site 2. Minnesota Power and Light Company

16. Location: 46°44" N., 092°09" W., a mainland man-made site
along the harbor of Duluth, Minnesota (Figure 2).
Species and Number of Nests:

ring~billed gulls: 1976-308

1977-550
herring gulls: 1976-1
1977-2

Colony Size: 0.29 ha.

History: The first year of gull nesting at this site, 1973,
coincided with the switch to o0il as fuel by the adjacent generating
plant, freeing this peninsula which had served as a coal dock.

Nesting Success: The strewn railroad ties from a former

track afforded valuable visual and physical isolation between nesting
territories and allowed relatively high nesting success at this site.
17. Habitat: The importance values for this site (Table 3)
show a predominantly herbaceous cover for the first two transects near
the base of the peninsula with progressively more sandbar willow (Salix

interior) shrub cover toward the end at transects 3 and 4 (Figure 2).
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Table 3

Minnesota Power and Light Company

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG—ll RBG-2 RBG-3 RBG-4

1 m® Quadrats* (8) (8) (6) (5)

Common yarrow (Achillea

millefolium) 13 - - -
witch-grass 148 165 106 142
ragweed (Ambrosia sp.) 15 28 - -
Wormwood 13 44 - -
Common milkweed (Asclepias

syriaca) - 10 25 16
Canada thistle (Cirsium arvense) - 10 - -

Pineapple-weed (Matricaria

matricarioides) 5 10 - -

June grass (Poa pratensis) 29 18 ~ -

Raspberry (Rubus idaeus var.

strigosus) 15 - - 27
Sandbar willow - - 91 59
Tumble-mustard 6 16 - -
Goldenrod (Solidago sp.) 26 - - -
Common tansy (Tanacetum vulgare) 28 - 76 59

*Sample sizes are indicated in parenthesis.
+ = Trace.

1. RBG = ring-billed gull,
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No differences in the gull nesting density were noted because of this

change. It was evident that witch-grass (Agropyron repens) gained an

exaggerated importance value because of its high numbers in the dense
sod. Average percent vegetation coverage for this site (33 percent)
was more typical than the previous site for ring-billed gulls with
continuous occupancy reflecting a large amount of puddled vegetation

and bare area.

Sites 3, 4, and 5. Northwest Sugar Island, West Sugar Island II, and

West Sugar Island I.

18. Locations: 46°27' to 46°26' N., 084°16' to 084°15' W.,
small dredged material islands in the St. Mary's River, 6 to 9 km
southeast of Sault St. Marie, Michigan (Figures 3, 4, and 5).

Species and Number of Nests:

Northwest Sugar Island common terns: 1976-81
1977-21
herring gulls: 1977-1
West Sugar Island II common terns: 1977-44
herring gulls: 1977-1
West Sugar Island I common terns: 1976-139
1977-116
Colony Size: 0.05 to 0.17 ha
History: These dredged material islands were formed atop
natural islands between 1900 and 1960. In recent high water years
they eroded extensively. Comparison of Figures 3 and 5 taken in 1976
with Figure 4 taken in 1977 showed that the lower lake levels of 1977
nearly tripled the emergent portions of these islands.

Nesting Success: Each of these sites was rated as highly

successful. Although only 3790 of the eggs in the three colonies
hatched, nearly 90 percent of the chicks fledged (Appendix D).

19. Habitat: The vegetation importance values (Tables 4, 5,
and 6) show a wide mixture of herbaceous species with indications of
invasion of shrubby plants such as sandbar willow and balsam poplar

(Populus balsamifera). The increase in surface due to lowered water
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Table 4

Northwest Sugar Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES COMMON TERN
1 m2 Quadrats* (14)
Common yarrow 7.9
Common winter-cress 10.2
Sedge (Carex sp.) 1.2
Pigweed 4.7
Field daisy (Chrysanthemum leucanthemum) 6.7
Canada thistle 10.5
Great willow-herb (Epilobium augustifolium) 1.2
Horsetail 40.6
Orange hawkweed (Hieracium aurantiacum) 4.0
White melilot 8.7
Moss (Unidentified) 3.7
Common timothy (Phleum pratense) 4.0
Common plantain (Plantago major) 5.2
June grass 91.9
Smar tweed 46.6
Tumble-mustard 9.3
Goldenrod 21.6
Field-sowthistle (Sonchus arvensis) 14.2
Common dandelion (Taraxacum officinale) 2.3
Yellow clover 1.4
Red clover (Trifolium pratense) 9.8

*Sample sizes are indicated in parenthesis.
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Table 5
West Sugar Island II

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES COMMON TERN
1 m2 Quadrats* (15)
Common winter-cress 7.2
Sedge 14.7
Pigweed 20.0
Canada thistle 2.1
Rush (Juncus sp.) 18.4
White melilot 22,2
Common plantain 2.4
June grass 32.7
Smartweed 148.6
Tumble-mustard 13.9
Common dandelion 1.9
Yellow clover 1.9
Red clover 9.8

*Sample sizes are indicated in parenthesis.
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Table 6

West Sugar Island I

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES COMMON TERN
1 m2 Quadrats* (12)
Sugar maple (Acer saccharum) 4.2
Common winter-cress 4.7
Sedge 5.8
Pigweed 19.2
Spotted touch-me-not (Impatiens capensis) 26.8
June grass 35.0
Smartweed 17.7
Balsam poplar (Populus balsamifera) 12.4
Sandbar willow 150.4
Bittersweet (Solanum dulcamara) 4.9
Field-sowthistle 14.3
Common dandelion 4.5

*Sample sizes are indicated in parenthesis.
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levels led to a partial shift (56.3 percent of the nests) of the common
terns from the vegetated areas where they nested in 1976 to the bare
sands and clays exposed in 1977. West Sugar Island II was not used for
nesting in 1976, but appearedto have been colonized in response to
newly exposed bare areas that were available for nesting as the water

receded.

Sites 6 and 7. Moon Island and Southwest Neebish Island

20. Locations: 46°13" N., 084°10" W., two dredged material
islands in the St. Marys River, 14.5 km northeast of Pickford, Michigan
(Figures 6 and 7).

Species and Number of Nests:

Moon Island:  herring gulls: 1976-18
1977-7
ring-billed gulls: 1976-982
1977-1673
Southwest Neebish Island/ring-billed gulls: 1976-1263
1977-2398

Colony Size: Moon Island: herring gulls: 1976-1977
0.61 ha

ring-billed gulls: 1976-0.32 ha
1977-0.55 ha

Southwest Neebish Island: 1976-0.34 ha
1977-0.61 ha
History: The islands were the result of dredged material

deposited over natural islands from 1900 to 1957. The herring gulls
were noted present by Ludwig (1962) and ring-billed gulls were reported
at this site by Scharf (1971a).

Nesting Success: No unusual mortality factors were gpparent,

and it was believed that chick survival was excellent. Hatching was
retarded (10 percent and 21 percent) in newly exposed land areas com-
pared to pre-existing areas of the same islands (83 percent and 84

percent).
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21. Habitats: These locations were very similar in that heavy

clay substrates were mixed with stems of reed (Phragmites communis),

the most important herb in all but one transect (Tables 7 and 8). In
Scharf et al. (in press) it was hypothesized that the reed stands may
be resistant to ring-billed gull puddling, but this was disproved in
1977 by the finding of high percentages of bare area and low percent
cover (Table 27). It was also seen in the high importance value of

pigweed (Chenopodium album) which replaces reed on one transect on

Moon Island (RBG-1, Table 7) and in the high importance value for

stinging nettle (Urtica dioica) on Southwest Neebish Island (RBG-1,

Table 8). Both of these islands also had woody plants present in the
17 m2 quadrats (Tables 7 and 8). The larger quaking aspen (Populus

tremuloides) on Moon Island were cut by beavers (Castor canadensis),

providing additional gull nesting habitat. Moon Island also had an
increase in ring-billed gull nesting area of 72 percent and an increase
of 691 nests (19 percent) due primarily to the lower water levels. The
corresponding increases for Southwest Neebish Island were 79 percent
more nesting area and 1135 nests (90 percent). Nest densities of ring-
billed gulls on these two sites were 0.73 nests/per m2 and 0.81 nests/
per m2 and 0.81 nests/per m2 for Moon and Southwest Neebish Islands,
respectively. These values showed very dense nesting.
Site 8. Southeast Neebish Island

22. Location: 46 14" N., 084°07" W., a large dredged material

island 19.5 km northeast of Pickford, Michigan (Figure 8).

Species and Number of Nests:

common terns: 1976-136
1977-45
ring-billed gulls: 1976-49
1977-55
herring gulls: 1976-1
Colony Size: common terns: both years 0.3 ha
ring-billed gull: both years 0.04 ha
History: The date of construction of this island was

unknown.
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Table 7
Moon Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG—ll RBG-2 RBG-3 RBG-4
1 n® Quadrats* (24) (2) (9) (4)
Witch-grass 98.3 - - -
Common milkweed 7.1 - - -
Sedge - - 5.6 -
Pigweed 105.4 - 16.5 -

Thoroughwort (Eupatorium

perfoliatum) - - 12.9 ~
Reed-meadow grass (Glyceria

grandis) - - 56.5 -
Spotted touch-me-not - - 4.3 -
Rush - - 7.6 -
Pineapple-weed - - 4.3 -
White melilot 12.4 - - -
Reed (Phragmites communis) 69.2 - 105.1 -
Common plantain - - 10.7 -
June grass - - 20.4 -
Tall cinquefoil (Potentilla arguta) - - 4.3 -
Red clover - - 9.5 -
Stinging nettle (Urtica dioica) 7.8 - 32.8 -
Common mullein (Verbascum thapsus) 9.4 -

16 m2 Quadrats*
Red-osier dogwood (Cornus
stolonifera) - - - 59.3

Quaking aspen (Populus tremuloides) - 96.4 - -

Peach-leaved willow (Salix

amygdaloides) - - - 240.6

Red-berried elder (Sambucus pubens) - 203.6 - -

*Sample sizes are indicated in parenthesis. 1. RBG = ring-billed gull,
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Table 8
Southwest Neebish Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG-1
1 m2 Quadrats® (15)
Reed 187.4
Stinging nettle 112.6
16 m2 Quadrats* (2)
Red-osier dogwood 31.7
Sandbar willow 220.6
Red-berried elder 47.7

*Sample sizes are indicated in parenthesis.

1. RBG = ring-billed gull.
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Table 12

South Manitou Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG-11  HG-2 RBG-1° RBG-2 RBG-3
1 m2 Quadrats¥® (1) (10) (12) (10) (10)
Agropyron (Agropyron dasystachyum) - 45 54 61 -
Beach grass (Ammophila breviligulata)- 175 177 204 -
Wormwood 36 5 - - -
Common milkweed - - 6 - -
Brome grass (Bromus tectorum) 129 - - 36 92
Sea rocket (Cakile edentula) - 68 33 - -
Pigweed 4 - - - 54
Creeping savin (Juniperus

horizontalis) - - - - 46

Beach-pea (Lathyrus japonicus) - 8 - - -
White champion (Lychnis alba) 4 - - - -
White melilot 10 - - - -
Canada bluegrass (Poa compressa) 77 - - - -
Sand cherry (Prunus pumila) - - 8 - -
Poison ivy (Rhus radicans) - - 21 - -
Sheep-sorrel 16 - - - -
Tumble-mustard 7 - - - 38
Field penny-cress 12 - - - 72
Goats'-beard (Tragopogon major) 4 - - - -

*Sample sizes are indicated in parenthesis.
1. HG = herring gulls.
2. RBG = ring-billed gulls.
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31. Location: 45006'N., 085°34" W., a natural island 5 km east
of Northport, Michigan (Figure 12).
Species and Number of Nests: herring gulls: 1976-728
1977-705

Colony Size: 1976- 1.86 ha
1977- 2.2 ha

History: This large herring gull colony dates back at
least to the early decades of this century. James P. Ludwig (1977,
personal communication) had records of banding over 2500 chicks here
in the early 1960's. A decline coupled with severe pesticide conta-
mination (Ludwig and Tomoff, 1966) has brought about an apparent stab-
ilization for the past 10 years at present population levels.

Nesting Success: The stable lowered population consistently

produced an average of 0.70 fledglings per nest during the past eight
years.

32, Habitat: The mix of trees, shrubs, and herbs (Table 13) in
different zones of the island indicated the wide diversity of nesting
habitat to which herring gulls adapt. Sandbar willow and red-berried

elder (Sambucus pubens) were the most important shrub species. Witch-

grass and brome-grass appeared to be the most important herbs, but the
sampling bias favoring large numbers of small stemmed species greatly
exaggerated their importance over visual evaluations. No clear trends
appeared among the other species, although each transect showed a dif-
ferent mix of species usually associated with zonation of the soils and
soil moisture. The vegetation on this island was responsive to changes
in the water levels of the Great Lakes. In high-water years, the veg-
etation type of transect 4 (Table 13) expanded and large areas of

stinging nettle were found in the area of transect 3 (Table 13).

Site 13. High Island

33. Location: 45°45" N., 085°40" W., the northern tip of a

large natural island 4 km west of Beaver Island, Michigan (Figure 13).
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Table 13
Bellows Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG—ll HG-2 HG-3 HG-4
16 m2 Quadrats* (10) (1) - -
Sandbar willow - 300 - -
Red~-berried elder 257 - - -
Choke cherry (Prunus virginiana) 43 - - -
1 n” Quadrats* (10) 3) @)  an
Witchgrass - - 180 03
Alyssum (Alyssum alyssoides) - - 20 -
Ragweed - - 3 31
Common burdock 8 - 4 -
Common winter-cress - - 8 -
Brome-grass 72 - - 3
Pickpocket - - - 9

Spotted star-thistle (Centaurea

maculosa) - - 16 28
Pigweed 15 15 - 21
Wildrye (Elymus canadensis) - - - 4
Herb-Robert (Geranium robertianum) 6 19 3 -

Gill-over-the-ground (Glecoma

hederacea) 6 10 14 15
Masterwort (Heracleum maximum) - 25 - -
Spotted touch-me-not - 39 - -
Lettuce - 7 - 13

Common motherwort (Leonurus

cardiaca) 11 - - -
White campion 41 - 27 3
Catnip (Nepeta cataria) - - 8 42

*Sample sizes are indicated in parenthesis.

1. HG = herring gulls.
74



" Table 13 (Concluded)

Importance Values of Plants by Transect and Bird Species

Bellows Island

PLANT SPECIES HG-1 HG-2 HG-3 HG-4
1 n® Quadrats# (10) (3) (10) (17)
Poke (Phytolacca americana) 7 - - -
June grass 11 - - 45
Smar tweed - 9 - 23
Silverweed - - - 13
Sandbar willow - 123 - -
Red-berried elder 56 - - -
Bittersweet 16 20 - 5
Stinging nettle 50 36 14 40

*Sample sizes are indicated in parenthesis.

1. HG = herring gulls.
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Species and Number of Nests:

common terns: 1976-411
1977-87

ring-billed gulls: 1976-3313

1877-3442

Caspian terns: 1976-63
1977-116

herring gulls: 1976-4
1977-7

Colony Sizew
common terns: 1976- 0.117 ha
1977- 0.152 ha
Caspian terns: 1976-0.047 ha
1977-0.6  ha
herring gulls: nests scattered
ring-billed gulls: 1976-1977 0.616 ha
History: Hatt et al. (1948) found Caspian and common
terns nesting on a High Island gravel bar or shoal about 300 m north
of the northeast point. There were 800 pairs of common terns nesting
on the shoal in 1962 (Ludwig 1962). High Island Shoal was under water
in 1960 (Ludwig 1962) and in 1974-74. Gulls and terns probably began
nesting on the island in the 1960's in response to a cyclic increase
in water levels inundating nesting areas such as High Island Shoal.
Ludwig (1962) documented the onset of nesting of ring-billed gulls and
common terns on the island. No ring-billed gulls nested on the island
in 1960 or 1962, but 20 pairs nested there in 1961, In 1960, 1962, and
1963, there were 500, 0, and 75 nesting pairs of common terns, respec-
tively. Investigators from Central Michigan University, Mount Pleasant,
Michigan, worked with the Caspian terns that were nesting on the island
in the late 1960's, but Scharf (1971a) was the first to document the
nesting of Caspian terns. All species were preyed upon by coyotes

(Canis latrans) during 1975, causing zero productivity and declines in

1976 returning nesting birds (Shugart in Scharf et al. in press).

Nesting Success: Reports (Shugart, Appendix E) of mor-

tality caused by recreational boaters were the only inferences with

77



nesting in 1977. The coyote predation abated in 1976 and was unimpor-
tant in 1977.

34. Habitat: Beach grass and agropyron (Table 14) had the high-
est importance values and typified both the common tern and ring-billed
gull areas as dune-sand plant associations. The importance value of

red-osier dogwood (Cornus stolonifera) in the ring-billed gull colony

was an indication of the tolerance of shrubs by this bird species at
this site. The average percent coverage (30 percent, Table 26) in the
ring-billed gull transects illustrated well the large amount of bare
ground commonly found in nesting areas of this species. The coverage
in the common tern area (43 percent, Table 27) and the lack of quanti-
fiable vegetation in the Caspian tern area were characteristic of the
habitats of these species at other sites. The subsidence of lake water
levels reduced erosion and exposed the adjacent High Island Shoals

(Table 1), but otherwise has not affected this site.

Sites 14 and 15. East Grape Island and West Grape Island

35. Location: 45°47' N., 085°24' W., two natural islands,
designated East and West Grape Islands, part of a peninsula extending
100 m west of the southwest corner of Hog Island, Michigan (Figure 14,
East Grape Island).

Species and Number of Nests:

East Grape Island: common terns: 1976-0
1977-11
herring gulls: 1976-1
1977-4
ring-billed gulls: 1976-1188
1977-1278

West Grape Island:
great blue heron: 1976-5

1977-3
herring gulls: 1976-5
1977-6
ring-billed gulls: 1976-3979
1977-3660
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Table 14

High Island

Importance Values of Plants by Transect

and Bird Species

PLANT SPECIES CTl RBG—l2 RBG-Z
1 m2 Quadrats® (35) (9) (8)
Agropyron 91 - -
Beach grass 9¢ 216 240
Worm wood (Artemisia absinthium} 31 ~ -
Harebell (Campanula rotundifolia) il - -
Red-osier dogwoced 4 84 60
wild rve 14 - -
Sand cheryy 13 - -

Poisomn ivy

Rose {(Rosa sp.)

Lo

o

*Sample sizes are indicated in parenthesis.

1. CT = common termn.

2. RBG = ring-billed gull.
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Colony Size:  East Grape Island
common tern: 1976-none
1977-0.01 ha
herring gulls: not aggregated

ring-billed gulls: 1976-0.15 ha
1977-0.2 ha

West Grape Island
herring gulls: not aggregated

ring-billed gulls: 1976-0.6 ha
1977-0.86 ha

History: Ring-billed gulls were reported nesting here by
Scharf (1971a). Other surveys (Hatt et al., 1948) may have observed the
islands during low water years when they were connected to Hog Island
and may not have had colonial nesting birds.

Nesting Success: Productivity appeared good during both

seasons (Appendix E).
36. Habitat: Both shrub and herb communities were sampled
(Tables 15 and 16) and exhibited a wide diversity of species with

choke cherry (Prunus virginiana) and red-osier dogwood having the

highest importance values of the shrubs or East and West Grape Islands
respectively. The herb communities were found to be very diverse.

Many quadrats were bare of herb cover due to the trampling and over-
fertilization caused by the ring-billed gulls. The affect of the ring-
billed gulls' activities was also indicated by vegetation coverage of
one percent in the nesting area which sharply contrasts with the 54

percent vegetation coverage west of the nesting area.

Site 16. Hat Island
37. Location: 45°47" N., 085°18" W., a natural island 20 km

northeast of Beaver Island, Michigan.

Species and Number of Nests: great blue heron: 1976-3
1977-none
Caspian tern: 1976-730
1977-686
herring gulls: 1976-690
(Figure 15) 1977-603
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Table 15
East Grape Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG-11 RBG-2
16 m2 Quadrats® (4) (4)
Juneberry (Amelanchier laevis) - 20
Red-osier dogwood 158 129
Ninebark (Physocarpus opulifolius) 27 -
Sandbar willow - 44
Red~berried elder 20 -
Bittersweet - 20
Arborvitae (Thuja occidentalis) 64 -
River-bard grape (Vitus riparia) 32 86
1w’ Quadrats¥* (9) (8)
Common milkweed - 68
Meadow grass (Poa sp.) - 39
Cinquefoil (Potentilla norvegica) - 13
Poison ivy - 41
Yellow~cress (Rorippa islandica) - 10
Raspberry - 41
Yellow—-dock {(Rumex crispus) - 10

False Solomon's-seal (Smilacina

stellata) - 79

*Sample sizes are indicated in parenthesis.

4

1. RBG = ring-biiled gulls,



Table 16

West Grape Island

Importance Values of Piants by Transect and Bird Species

AREA WITH
PLANT SPECIES RBG—-ll RBG-2 RBG-3 NO NESTS

16 n® Quadrate* (4) ) (6) (12)
Red-osier dogwood - 10 23 11
White ash (Fraxinus americana) 25 12 - 36
Morning glory - - 50 -
Choke cherry 55 127 125 171
American mountain ash (Pyrus

americana) 52 - - -
Staghorn sumac (Rhus typhina) - - 24 -
Gooseberry (Ribes hirtellum) 12 25 - 6
Raspberry - - - 5
Red-berried elder 58 34 20 35
Arborvitae 66 62 32 28
Riverbank grape 36 30 27 8
1 m° Quadrats* ) as  12) (22)
Common burdock - - - 3
Wormwood - 147 - 49
Sedge - 30 - -
Clovers (Galium aparine) - - - 22
Herb—-Robert - 35 - 48
Rough avens (Geum virginianum) - 60 - -
Gramineae (unidentified) - - - 24
Liverleaf (Hepatica acutiloba) - - - 11
Masterwort - - - 3
Balsam (Impatiens sp.) - - - 20

(Continued)

«“Sample sizes are indicated in parenthesis.
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Table 16 (Concluded)

West Grape Island

Importance Values of Plants by Transect and Bird Species

1 AREA WITH
PLANT SPECIES RBG-1 RBG-2 RBG-3 NO NESTS
1 m2 Quadrats¥* (8) (14) (12) (22)
Polypodiaceae (undentified) - - - 4
Choke cherry - - - 67
Poison ivy - - - 5
Gooseberry - - - 4
Raspberry - - - 14
Yellow dock - 30 - -
Red-berried elder - - - 15
False Solomon's-seal - - - 11

*Sample sizes are indicated

1. RBG = ring-billed gulls.

in parenthesis.
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Colony Size: herring gulls: 2.3 ha each vear

Caspian tern colony area shown on
map (Shugart in Scharf et al. in

press).

History: Hat Island and Shoe Island, which is 0.8 km
south of Hat Island, have been used as a Caspian tern nesting site since
1896 (Ludwig, 1962). Lincoln(1926) banded herring gulls on Hat and
Caspian terns on Shoe Island in 1927. Hatt et al. (1948) found great
blue herons, herring and ring-billed gulls, and Caspian and common
terns nesting on Hat Island. Ludwig (1962) and Scharf (1971a) also
reported Caspian terns and herring gulls nesting here.

Nesting Success: Productivity of herring gulls seemed

good both years, but Shugart (1977, personal communication) found
many nearly fledged 1976 chicks dead on the island on his return during
the 1977 season. An 11 percent reduction in herring gulls nesting in
1977 was attributed to disturbances associated with investigations dur-
ing 1976 (Shugart, Appendix C}. Caspian terns did well in 1976, burx
cannon netting in 1977 led to 65 percent abandomnment of nests in late
May and early June {(Shugart, Appeudiz C).

38. Habitat: The herring gull area vegetation (Table 17) was

very diverse and only brome-grass and common timothy (Phleum pratense)

have an importance value above 50. Except for trails through grass and
moderate fertilization, herring gulls seemed to have little effect on
the surrounding vegetation. The habitat of Caspian terns had too few
plants to warrant sampling, and was characterized by cobble beach stone
which was arranged by winter lake storms and/or ice in drift rows. The
terns seemed to prefer these ridges which were elevated, thus avoiding
inundation during spring and summer, but still kept clear of interior
island vegetation by the yearly cycle of weather . Great blue herons

occupied one of the larger trees in 1976, but were absent in 1977.

Sites 17 and 18. Channel Island and Shelter Island

39. Location: 43°40' N., 083°49' to 50' W., two dredged mater-
ial islands 2 km east of Bay City, Michigan (Figures 16 and 17).
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Table 17
Hat Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG—llHG—Z HG-3 HG-4 HG-5 HG-6 HG-7

1 n° Quadrats (16) (14) (11) (12) (10) (10) (39)
Common yarrow 14 3 5 9 3 4 3
Witch-grass 5 - - - - 85 -
Agropyron {(Agropyron

trachycaulum) 17 23 47 - - - 21
Wild columtrne (Aquilegia

canadensis) - - - - - - 1
Common burdock - - - - - 3 -
Wormwood - 27 - 1 - - 2
Chinese mustard (Brassica juncea) 11 9 - 16 7 - -
Brome-grass 114 89 75 - - 46 12
Harebell - - - - - - 2
Pickpocket - - 5 - - - 7
Field daisy - - - - 13 - 1
Red-osier dogwood - 4 64 9 4 - 13
Clovers - - - 1 - 14 7
Herb-Robert - - 7 7 13 - 2
Rough avens 5 - - 1 4 - -
Cow-cress (Lepidium campestre) 33 4 - 34 20 21 3
Poor-man's pepper (Lepidium

virginicum) 2 3 - - 7 - -
White campion 5 24 5 9 - - 7
Catnip - - - 2 13 4 4
Parsnip (Pastinaca sativa) - - 46 46 27 18 12
Common timothy 28 - - 36 94 9 86
Junegrass 47 79 25 37 18 46 60
Choke cherry - - - 8 - 20 33

(Continued)

*Sample sizes are indicated in parenthesis.
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‘Table 17 (Concluded)
Hat Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG-1 HG-2 HG-3 HG-4 HG-5 HG-6 HG-7
1 m2 Quadrats* (16) (14) (11) (12) (10) (10) (39
Poison ivy - 14 - 5 30 - 6
Staghorn sumac - - - - - - 4
Rose - 10 - - 13 4 5
Raspberry - - 5 6 - - 8
Yellow-dock 1 - 13 21 9 - 2
Curly-leafed dock (Rumex
mexicanus) - - - 12 - 3 -
Red-berried elder - - - - - - 4
Night-flowering catchfly (Silene
noctiflora) - 4 - 18 - - 1
Tumble-mustard - 3 - 17 - - -
Fake Solomon's-seal - - - - 14 4 -
Common dandelion +4 - - - 7 13 5
Common mullein - - - - 4 - -

*Sample sizes are indicated in parenthesis,

1. HG = herring gull.
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Species and’' Number of Nests:

Channel Island: black-crowned night herons: 1976-4

1977-16
Shelter Island: black-crowned night herons: 1976-1
1977-none
Channel Island: common terns: 1976-none
1977-64
Channel Island: ring-billed gulls: 1976-2021
1977-1666
Shelter Island: ring-billed gulls: 1976-2087
1977-1723
Colony Size: Channel Island: 0.41 ha
Shelter Island: 0.5 ha
History: The date of construction of the islands was

unknown. Nesting of ring-billed gulls was documented by Scharf (1971a).

Nesting Success: Large numbers of chicks fledged from

both these islands in 1976 and 1977. However, the low-lying nests were
apparently inundated and eliminated by storms in both seasons, as
evidenced by the windrows of eggs found washed up along the high water
mark each year. The common terns and black-crowned night herons seemed
successful, but several early incubating black-crowned night herons
deserted Shelter Island in 1976.

40. Habitat: The stage of shrub development on the original
dredged material islands, coupled with an intergradation of herb and
bare sand on eroded and washed areas, allowed the colonization of these
islands by the three species of birds with seemingly divergent habitat
preferences. The common terns on Channel Island nested on bare sand.
The ring-billed gulls nested on some bare sand, but mainly in yellow

melilot (Melilotis officinalis), sandbar willow, and herbaceous habitat

(Table 18), and the black-crowned night herons were in small (3.0 to

3.5 m), shrubby, eastern cottonwood (Populus deltoides) trees. The

relatively high coverage values for the ring-billed gull area (Table 27)
did not convey the subjective visual impression of the severe effect

the birds have had on the vegetation.
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Table 18
Channel Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG-1
1 m Quadrats* (10)
Yellow melilot (Melilotus officinalis) 135
Sandbar willow 165

Table 19
Shelter Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG-1
1 m Quadrats* (10)
Pigweed 37
Gill-over-the-ground 47
Yellow melilot 70
Sandbar willow 148

Table 20
Mud Island

Importance Values of Plants by Transect and Bird Species

PLANYT SPECIES RBG-1
1 m2 Quadrats®* (15)
Brome—-grass 13
Pickpocket 14
Pigweed 67
Lettuce 12

(Continued)

*Sample sizes are indicated in parenthesis.
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"Table 20 (Concluded)
Mud Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG—ll
2
1 m" Quadrats* (15)
White melilot 150
Field penny-cress 42
Table 21

Grassy Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG—ll RBG-2 RBG-3
2 «
1 m~ Quadrats¥® (5) (5) (5)
Smartweed 300 - -
Sandbar willow - 300 -
Reed - - 300
Table 22

Toledo Harbor Dike

Importance Values of Plants by Transect and Bird Species

2
PLANT SPECIES RBGl CT

2
1 m Quadrats¥* (5) (5)
Common darnel (Lolium perenne) 300 -
Smartweed - 300

*Sample sizes are indicated in parenthesis.
1. RBG = ring-billed gull.

2. CT = common tern.
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Site 19. Mud Island

41. Location: 42°14" N., 083°08" W., a rip-rapped dredged
material island 0.2 km east of Wyandotte, Michigan (Figure 18).

Species and Number of Nests: herring gulls: 1976-none
1977-2

ring-billed gulls: 1976-5040

1977-5290

Colony Size: 1.56 ha
History: The only published record of this colony was by

Scharf (1971a) although James P. Ludwig (1977, personal communication)
indicated the ring-billed gulls were long established there. U. S.
Army Engineers District, Detroit, records indicate construction from
1959 to 1960. Ken Dalke (1976, personal communication) recalled large
numbers of common terns nesting on Mud Island, although no ring-billed
gulls, in the early years after its construction.

Nesting Success: High nest density of 0.52 nests per m2

was indicative of the high reproductive potential per unit area for
this species, even though moderate numbers of dead young were found in
and along the periphery of the colony each season. The causes of the
chick mortality were possibly human intrusions due to the proximity
to an urban environment and marina.

42. Habitat: The lack of diversity (only six species, Table 20)
of the herb community with white melilot having the highest importance

value and field penny-cress (Thlaspi arvense) and pigweed with subor-

dinate importance values were representative of the severe modification
of the plant community caused by continuous long-term presence of ring-
billed gulls. The high vegetation coverage of the tall (0.75 m) white
melilot (77 percent, Table 28) indicated aerial coverage only and dis-
torted the presence of large amounts of bare soil beneath these plants.
High percentages of clay and muck in the original dredged material ap-
parently allowed this site to re-vegetate with these guano-resistant
plants each year. This vegetation cover during nesting and fledging
seemed to contribute to the dense nesting and high productivity year

after year. The gulls maintained their nesting area by preventing the
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succession of woody specieé as has occurred on the western portion of
this island. These young trees and shrubs on the western end of the
island were at a stage where they could support black-crowned night
herons and possibly great blue herons and common egrets if it were not

for the human disturbance factor from the nearby urban area.

Site 20. Grassy Island
43. Location: 42°15! N., 083°07" W., a diked, dredged material

island 2 km east of Wyandotte, Michigan (Figure 19).

Species and Number of Nests: No nesting 1976

common terns: 1977-20
all unsuccessful

ring-billed gulls: 1977-1644
Colony Size: 2.4 ha
History: Deposition of dredged material was still progress-
ing at this site, and 1977 was the first year of colonial bird nesting.

Nesting Success: Large numbers of ring-billed gull chicks

apparently fledged from this site, but many unsuccessful nests were
found in the margins of the colony, and much late nesting or re-nesting
was evident and presumed to be unsuccessful.

44, Habitat: Each of three separate transects was occupied by
a single plant species. The 0.5 to 1.5 m tall sandbar willow and reed
transects had the greatest nest density, and the smartweed (Polygonum

lapathifolium) transect was just emerging during the nest building

stage, giving that area an appearance of being nearly bare early in the
season. A large bare alluvial crescent of sandy material can be seen

in Figure 19 near the dredge dispersal pipe. No nesting was found out-
ward from this 10 to 20 m fan of bare ground until vegetation was en-

countered. The reason for the lack of vegetation and nesting near the
pipe was not clear. In addition to the near-completion of the dredged
material fill in the nesting area, another factor leading to the colon-
ization at this site in 1977 was a de-watering of the site by drainage
either in late 1976 or before 1977 nesting. Many of the marginal nests

were in such wet areas that they were built to heights of 8 to 10 cm in
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order to keep the eggs dry. Typical of new, small, or marginal colon-
ies, the nest density of this colony was low (0.15 to 0.22 nests per
mz), and certain groups of nests were retarded in their development.
Common terns attempted to nest on the edge of the standing open water
where filling had not yet occurred. These nests were unsuccessful pro-
bably because they were totally concealed by very dense cover of smart-—

weed that grew up rapidly over the formerly bare muck.

Site 21. Toledo Harbor Dike

45. Location: 41°42' N., 083°26" W., a diked, dredged material
disposal peninsula connected to the city of Toledo, Ohio (Figure 20a
and 20b).

Species and Number of Nests:

common terns: 1976-77
1977-263

herring gulls: 1976-6
1977-13

ring-billed gulls: 1976-none
1977-59

Colony Size: common terns: 1976-0.14 ha
1977-0.34 ha
herring gulls: not aggregated

ring-billed gulls: 1976-none
1977-0.12 ha

History: The rip-rapped dike was erected in 1975 and suc-
cessful nesting of common terns and herring gulls occurred on the dike
that season. 1In 1976, both species again nested successfully; but in
1977, ring-billed gulls began nesting and forced the terns to a portion
of the dike where they were less productive than 1976.

Nesting Success: The common terns suffered about 95 percent

mortality in the egg and chick stage in 1977, when they were found
pierced but not eaten. The probable cause of this predation was black-
crowned night herons which were seen frequently in the diked area. They
were known to eat tern eggs and chicks. The only surviving common tern

chicks were those sheltered by a dredging pipe. Nesting of ring-billed
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gulls was very retarded and asynchronous in 1977 and their productivity
was low.

46. Habitat: Different single plant species occurred in each
of two transects in the ring-billed gull and common tern nesting areas,
respectively. Common darnel, probably a survivor of the original
seeding of the dike was found in the ring-billed gull nesting area.
This area was used by the common terns in 1975 and 1976 with 20 common
tern nests found on the edges of this site in 1977. Nest density of
0.22 nests per m2 corroborated the recent development and marginally
successful nature of this small ring-billed gull colony. The main
nesting area of common terns nesting during 1977 was vegetated by
smartweed which had less coverage (22 percent cover, Table 28) than the
same vegetation that may have caused nest desertion at Site 19. The
smartweed grew on freshly dredged material during the 1977 season, and
it will probably provide more cover in later years unless fresh dredged

material is placed over it.

Site 22. West Sister Island

47. Location: 41°44' N., 083°07' W., a natural island 15 km
north of Port Clinton, Ohio (Figure 21).

Species and Number of Nests: great blue herons: 1600

great egrets: 200
black-crowned night herons: 300
herring gulls: 200
populations relatively stable 1976
and 1977.
Colony Size: (Equal to island size) 34.4 ha
History: Agriculture kept the island nearly free of woody
vegetation during the early decades of the century. After farming
ceased, the lighthouse keeper maintained domestic rabbits which kept
the woody vegetation at an early successional stage. The rabbits
declined when the lighthouse keeper left prior to World War II. Laurel
Van Camp (1977, personal communication), during his first visit after

the war, found great blue herons and great egrets nesting in trees.
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Since that time the vegetation has developed into a mature stage con-

taining tall hackberry trees (Celtis occidentalis) with nesting of

great blue herons and great egrets. The western portion of the island

had young trees and brush with nesting black-crowned night herons. The
island was a part of Ottawa National Wildlife Refuge and was classified
as a Wilderness Area.

Nesting Success: Great blue herons and great egrets were

successful in fledging many young each year, but some dead young were
observed on the ground below the nests. Herring gulls often harrassed
the fledglings learning to fly at the water's edge. It was unknown if
any mortality resulted from this harassment, but this effect could be
alleviated if more open fields were available for staging areas. The
black-crowned night herons seemed to be successful with few dead present;
and, as was typical of the species, many stages of nesting were evident
in July. Herring gulls failed completely during 1976, and probably had
very poor success in 1977 because of recreational boaters intruding on
the nest site.

48. Habitat: Comparison of nest and non-nest trees of the
single species stand of hackberry in which the great blue herons and
great egrets nested surprisingly revealed a slightly greater importance
value for the non-nest trees (Table 23). This is unusual for it would
seem that the hérons would nest in the largest trees. A few trees of
other species were on the colony periphery, but no nesting occurred in

them. The understory in this area showed wild rye (Elymus canadensis)

to be most important followed by northern bedstraw (Galium boreale),

spotted touch-me-not, and poison ivy (Rhus radicans). The smaller

trees (less than 8 cm DBH) with the black-crowned night herons nests
were entirely hackberry except for one small patch of plums (Prunus
americana). The vegetation beneath the black crowned night herons has

common chickweed (Stellaria media), wild rye, and catnip (Nepeta cataria)

(Table 24). Trees in the black-crowned night heron area were increasing
in size making it more suitable for the great blue heron and great egret
nesting. Former open areas were being invaded by small trees suitable

for the black-crowned night herons, but this eliminated important
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Table 23

West Sister Island

Hackberry Trees Greater than 5 cm DBH in Great Blue Heron Nesting Area

HACKBERRY TREES RELATIVE RELATIVE RELATIVE IMPORTANCE
(Celtis occidentalis) DENSITY DOMINANCE FREQUENCY VALUE

Ten 100 m2 Quadrats
40 45 50 135

60 55 50 165

Trees with Nests

Trees without Nests*

, . 2
*Trees without nests less than 5 cm DBH averaged 1.03 trees/m" .
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Importance Values of Plants by Transect

Table 24

West Sister Island

and Bird Species

PLANT SPECIES GBH~1 BCNH—l2
1 m2 Quadrats®* (10) (10)
Burdock 7 -
Wild rye 74 58
Northern bedstraw 68 -
Bottle-brush grass - 69
Spotted touch-me-not 35 -
Catnip 17 67
Poke 13 -
Poison ivy 33 16
False Solomon's-seal 5 -
Bittersweet 7 -
Common chickweed 6 78
Common dandelion 8 -
Stinging nettle 29 12

*Sample sizes are indicated in parenthesis.

1. GBH = great blue heron.

2. BCNH = black-crowned night heron.
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staging areas where young birds could begin to learn to fly without
herring gull molestation. Ultimately, the black-crowned night herons
will lose their habitat to normal plant succession. However, the recent
death of some of the tall trees due to overfertilization may reverse
this trend and provide new habitat for these herons. The herring gulls
colonized a bare rock point on the southwest side of the island and

also rocks around the periphery of the whole island.

Site 23. Sandusky Turning Point

49. Location: 41°27' N., 083°43" W., a rip-rapped, dredged ma-
terial island, 0.5 km north of Sandusky, Ohio (Figure 22).

Species and Number of Nests: herring gulls: 1976-983
1977-878

Colony Size: 2.7 ha
History: The island was orginally constructed in 1900.

Rip-rap was added in 1968. The history of the nesting herring gull
colony was unknown.

Nesting Success: Although the island was easily accessible

from city marinas and beaches, there was a high success rate and few
dead chicks which indicated a high fledging rate.

50. Habitat: The vegetation was easily separated into two
types: shrubs and herbs. Red mullberry (Morus rubra) and red-osier
dogwood were the most important shrub species on the eastern portion of
the island, and the red mulberry was mixed with small eastern cotton-
woods on the western portion (Table 25). The shrub patches were very
dense and precluded herring gull nesting in their centers, although
their periphery was important as a nesting area and offered excellent
visual isolation and territory separation. The growth of the shrubs
would seem to make this site suitable to black-crowned night herons in
the future, but the proximity to the urban area may prevent any colon-
ization because they usually seek more secluded sites.

51. The herbaceous vegetation was diverse both within and
between transects (HG-1 through HG-4, Table 25). On the eastern and

middle portions of the island common winter-cress (Barbarea vulgaris)
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Table 25

Sandusky Turning Point

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG-1 HG-2 HG-3 HG-4

16 m> Quadrats® (1) (2) (%) (1)
Red~osier dogwood - - 90 -
Red mulberry (Morus rubra) 300 300 210 170
Eastern cottonwood - - - 130
1 m2 Quadrats¥* (16) (13) (10) (20)
Box elder 6 - - -
Ragweed - - 9 -
Common burdock 14 4 14 39
Common milkweed - 7 - -
Aster (Aster sp.) - 12 - -
Common winter-cress 85 49 49 4
Brome~grass (Bromus japonicus) 5 - - -
Brome-grass - - - 55
Musk thistle (Carduus nutans) 52 31 45 -
Pigweed 9 4 - 13
Common chickory (Chichorjum

intybus) 9 12 7 11
Canada thistle - - - 14
Wild carrot (Daucus carota) - - - 24
Morning glory 30 4 - -
Lettuce 27 21 45 10
Butter and eggs (Linaria vulgaris) - - - 11
Poor-man's pepper - - - 10
White melilot - - - 13

(Continued)

*Sample sizes are indicated in parenthesis.

1. HG = herring gull.
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Table 25 (Concluded)

Sandusky Turning Point

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG—ll HG-2 HG-3 HG-4
1 n° Quadrats* ) (13 (10) (20)
Yellow melilot - - - 4
Catnip 14 58 10 9
Parsnip - 4 52 62
Goldenrod 37 90 20 -
Common dandelion 3 - - -
River-bank grape 5 - 55 22

*Sample sizes are indicated in parenthesis.

1. HG = herring gull.
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and musk thistle, (Carduus nutans) comprised the most important vegeta-

tion, with varying mixes of goldenrod, parsnip (Pasitnaca sativa),

lettuce, and other herb species. The percent cover of the herbaceous
vegetation (49 percent, Table 29) revealed the large amount of rocky
bare area present and was similar at two other herring gull sites al-
ready presented (Sites 11 and 15, 43 percent and 41 percent coverage
respectively) which had a greater extent of bare area caused by the
porous, sandy substrates in those areas. The relatively shallow slope
of the rip~-rap and lower elevation of this island allowed better survi-
val of fledglings because they were less likely to fall off the island

accidentally and could get back on easier.

Site 24. Little Galloo Island

52. Location: 43°53" N., 076024' W., 5 km east of Stony Island,
New York (Figures 23a and 23b).

Species and Number of Nests:

double-crested cormorants: 1976-76
1977-96
black-crowned night herons: 1976-121
1977-130
cattle egrets: 1976-none
1977-2
herring gulls: 1976-200
1977-200
ring-billed gulls: 1976-30,000
1977-27,308

Colony Size: 10.5 ha

History: Double-crested cormorants, black-crowned night
herons, and herring gulls nested here for at least the past decade, but
no exact dates of colonization were known. Cattle egrets nested among
the black-crowned night herons for the first time in 1977. The first
documentation of ring-billed gulls nesting here was by Belnap (1961).
Several employees at Stony Island recall common terns nesting on the
island previous to the ring-billed gulls. TLudwig (1974) and personal
communication) estimated 87,000 pairs of ring-billed gulls here in 1971
by what seemed to be reliable methods. If Ludwig (1974) was correct

there has been a large population decrease of ring-billed gulls in recent
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years. Also, in recent years, a Canada goose (Branta canadensis) herd

of about 50 pairs has been nesting on the island, and has been encouraged
by plantings made by the owners of the island.

Nesting Success: No unusual mortality was observed in any

of the species and except for large water snakes (Natrix sipedon) ; no

predators or human intrusions were noted. Therefore, nesting success
was assumed to be high.

53. Habitat: The cormorants nested in several species of trees
from 30 to 50 cm DBH along the periphery of the island. Black-crowned
night herons nested in a mix of 1.5 to 2.0 m tall red-osier dogwood and
red-berried elder with the dogwood being by far the most important
(BCNH, Table 26) plants in the colony. The herring gull colony was
surrounded by the ring-billed gull nesting area and coincided with the
area plowed and seeded both about seven years ago for an emergency air-
plane runway and added goose habitat. The size of this area seemed to
have increased somewhat in recent years, and may be due to the relative
tolerance of the herring gulls and intolerance of ring-billed gulls to
the increasing goose herd.

54. The ring-billed gulls were found nesting in predominantly
herbaceous vegetation also with a high importance value for June grass
(RBG-1 and 2, Table 26). The sampling bias toward the high number of
stems of June grass obscures the visual impression that pigweed (in
RBG-~1, Table 26), ragweed, common winter—cress, stinging nettle,

vetch (Vicia americana), (in RBG-2, Table 26) were also of major impor-

tance. Another contrast between the ring-billed gull and the herring
gull habitats was the lesser percentage of vegetation cover in the ring-
billed gull area (54 percent versus 87 percent, Tables 27 and 29). This
again showed the effect the ring-billed gulls had on vegetation. The
recent decline in ring-billed gulls at this site may have been due to
four habitat factors; (a) loss of nesting habitat as a result of vege-
tation destruction by gulls, (b) flooding of nearly 1/8 of the island
throughout 1976 with little subsequent nesting in this area in 1977,

(c) the hypothesized antagonism of the increasing goose herd, and (d)

overestimation of the nesting population by previous census takers.
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Table 26

Little Galloo Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES BCNHl HG-1 RBG-—l3 RBG-2 RGB-3

1 n° Quadratsk 2) (12) (15) (10)  (10)
Ragweed - - 15 50 -
Common winter-cress - 32 - 73 -
Pickpocket - - 5 - -
Pigweed - 23 51 3 -
June grass - 230 216 116 -
Stinging nettle - 15 13 26 -
Vetch (Vicia americana) - - - 32 -
16 m2 Quadrats*

Ragweed - - - - 15
Pigweed - - - - 26
Red-osier dogwood 255 - - - -
Smartweed - - - - 16
Common elder - - - - 118
Red-berried elder 45 - - - 48
Bittersweet - - - - 18
Stinging nettle - - - - 59

*Sample sizes are indicated in parenthesis.

1. BCNH = black-crowned night heron.

2. HG = herring gull,

3. RBG = ring-billed gull.
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Habitat Relationships

55. The seral stage present on the 24 intensively studied
colony sites was indicated by determination of percent cover of the
vegetation. Herb cover (Table 30) in a great blue heron colony and both
herb and shrub cover in black-crowned night heron colonies always ex-
ceeded 50 percent, indicating the advanced seral stages preferred by
those species. Common terns (Table 28) were at the other end of the
seral spectrum with five of eight colonies having 22 percent to 43 per-
cent cover. In one of the three colonies with higher percent cover
(Site 3), the birds tended to move toward barer ground as it became
available due to lowered water levels in 1977. The other two colonies
(Sites 8 and 10) were unusually heavily vegetated for common terns, but
probably showed much less vegetation early in the season when the terns
begin nesting.

56. The percent cover of vegetation at sites colonized by
ring-~billed gulls (Table 27) showed nine of 16 sites with less than 50
percent herbaceous cover. Some of the higher values appeared to be
biased by extensive aerial coverage of otherwise predominately bare
ground or sampling bias which favored multi-stemmed grass species.

In contrast, three herring gull colonies (Table 29) had less than 50
percent vegetation cover and two had cover of over 80 percent. These
comparisons were in accord with the observations that ring-billed gulls
were prone to damage vegetation with feet and feces, thus allowing only
nitrophilous and guano-resistant species to grow in their colony sites
on heavy soils and tending to kill most vegetation on sandy, porous
soils. Both gull species were occasionally found nesting under shrubs
and trees (16 m2 Quadrats, Tables 27 and 29), but trends or preferences
were not apparent, perhaps because these seemed to be marginal habitats.
This is not to be interpreted that either gull was less successful in
proximity to woody vegetation. Indeed, Chamberlin (1975) and Shugart
(1976) have shown that woody vegetation could be important shade and
hiding places for herring gull and ring-billed gull chicks, although it

might not determine overall success.
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Table 27
of Vegetation for Ring-billed Gulls by lLocation

Percent Cover
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*Area adjacent to nesting colonies not included in tabulations.
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Table 28
of Vegetation for Common Terns by Location

Percent Cover
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Table 29
of Vegetation for Herring Gulls by lLocation

Percent Cover
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Table 30
Percent Cover of Vegetation for Bird Species by location

Black~Crowned
Night Heron

Great Blue Heron
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im GBH | 76 each site. ) 16m
Quadrats Quadrats |BCNH~3 | 81
Average 80
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2 transect
im BCNH-1 | 51 |54 |63 at each
Quadrats site.)
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57. The lowered Qater levels in 1977 allowed shifts in some
island populations by exposing new surface on existing sites, and whole
new sites that were previously submerged. Observers recorded an increase
in several species in the lakes that coincided with the lowered water
levels, although it was not known if this event had any role in the
increase. An increase is probable in future nesting seasons as more
pairs return to nest on greatly expanded habitat. The effects of re-
ceding water levels with the resultant increase in nesting area and
accompanying plant succession on the size and movements of larid breeding
populations have been discussed by Ludwig (1974). The total number of
breeding pairs of herring gulls in 1977 was 29,406, and represented a
8.19 percent increase from 1976 (Table 31). Major herring gull increases
occurred in the colonies in the St. Marys River; in Green Bay, Lake
Michigan; in northern Lake Michigan; and in Thunder Bay, Lake Huron, but
numbers elsewhere were less affected because of the nature of the rocky
islands of Lakes Superior, Erie and Ontario that showed little effect of
the lowered water. The size of many low-lying island nesting sites in
Lake Michigan was doubled by receding water levels. Almost two-thirds
of the 8.19 percent increase occurred on these low-lying Lake Michigan
sites. Some of the herring gull colonies, such as the one on Bellows
Island (Site 12), have not expanded to fill the newly exposed land fully.
The possibility of other species such as ring-billed gulls or common
terns filling these areas in the future is great. The ring-billed gull
population included 102,539 pairs in 1977, an increase of 10.69 percent
from 1976 (Table 31). This increase coincided with the lowered water
levels and resultant increase in available nesting habitat. Ring-billed
gulls often increased at the expense of another species. Ring-billed
gulls and common terns had some habitat requirements in common, and so
during competition for suitable habitat that was exposed at the larger
sites in 1977 common terns were usually preempted by the more aggressive
and earlier-nesting ring-billed gulls. The lowered water levels also
created land bridges between many previous nesting sites and the mainland,
thus exposing the tern colonies to increased human disturbances and pre-

dation. The 1977 common tern population consisted of 2,497 pairs, a
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