
The Black Tern (Chlidonias niger Linn.): Breeding Ecology in
Upstate New York and Results of Pesticide Residue Analyses

Item Type thesis

Authors Firstencel, Heidi

Download date 23/05/2023 21:49:57

Link to Item http://hdl.handle.net/20.500.12648/6434

http://hdl.handle.net/20.500.12648/6434


The Black Tern (Chlidonias niger Linn.): 

Breeding Ecology in Upstate New York and Results 

of Pesticide Residue Analyses 

A Thesis· 

Presented to the Faculty of the Graduate School 

of SUNY Brockport 

in Partial Fulfillment of the Requirements for the Degree of 

Master of Science 

by 
Heidi Firstencel 

December 1987 



THES.IS DEFENSE 

APPROVED NOT APPROVED MASTER'S'DEGREE'ADVISORY'COMMITTEE 

J 
/ 

Majo. Advisor Date 

T ~<-~·L---· (t,jz, )r? 
Committee Member Date 

ommittee Chairman, Dept. of Biological Sciences 



Acknowledgments 

1 would like to thank Dr. J. Makarewicz, the chairperson of my committee, for his 

patience, guidance and suggestions. Thanks also go to the other members of my 

committee, Dr. J. Haynes and Dr. R. Dilcher for their support and suggestions 

throughout the period of time involved in the research and during the thesis preparation. 

Special thanks go to J. Cohn, who helped me out in the marsh during the first summer 

and to my brother Adam for his invaluable help during the second summer as well as his 

excellent skill in photography and his capability of canoeing the "rough seas" of Lake 

Ontario without once getting a camera or binocular wet. 

It was a long search to find someone who would do the analyses of the Tern samples and 

1 am grateful to Dr. B. Bush and the members of his lab at the N.Y.S. Department of 

Health, who were not only willing but enthusiastic about it. Ted Lewis also deserves a 

thanks for helping me go through all the contaminants data and making sense out of it. 

Sincere appreciation is extended to the people at the New York State Department of 

Environmental Conservation Wildlife Resources Center in Delmar, especially Drs. R. 

Miller and P. Nye for their guidance and suggestions and to various members of the 

Genesee Ornithological Society who have helped with the local history of the Black Tern. 

Finally, I'd like to thank Ray for letting me sneak in at .night and use his computer. 

iv 



Table of Contents 

Biographical Sketch . . . . . . . . . . . . . . . . . . . . . . ii 

Dedication . . . . 

Acknowledgments 

List of Tables . 

List of Figures 

Introduction ............. . 

General Description of the Back Tern. 

Statement of Purpose . . . . . 

Description of the Study Area . . 

Methods and Materials 

Results and Discussion . . . . . . . . . 

Arrival of the Terns at Yanty Creek Marsh 

Structure of the Colony 

Clutch Size . . . . . . . . . 

Chick Behavior . . . . . . . 

Response to "Warning" Call . . 

Response to "Safe" Call 

First Flight . . ,. . . . . . . 

Relocation 

Reproductive Success 

Behavior of Terns towards Intruders and Potential predators 

Non-Human Intruders . 

Human Intrusion . . 

Feeding . . . . . . 

Chemical Contamination . 

Terns Leaving Yanty Creek Marsh 

Summary .......... . 

v 

iii 

iv 

vii 

viii 

2 
2 

3 

9 

9 

9 

1 2 

1 2 

1 2 

1 2 

1 4 

1 5 

1 5 

1 6 

1 6 

22 
23 
24 

28 

30 



Literature Cited ........................ 

Appendices 

A. Results from Nest Observations 1983 

B. Results from Nest Observations 1984 

C. Photographs . . . . . . . . . . . 

D. Report of Water Levels for Lake Ontario 

vi 

33 

39 

44 

50 

62 



List of Tables 

Table 1. Observation Dates of the Black Tern within 

a 50 Mile Radius of Rochester, N.Y. (Tanghe 1955) . 

Table 2. Clutch Sizes of Black Tern Nests at Yanty Creek Marsh 

Table 3. Chick Fates at Yanty Creek Marsh 1983 and 1984 

Table 4. Nest Fates at Yanty Creek Marsh 1983 and 1984 

Table 5. Egg Fates at Yanty Creek Marsh 1983 and 1984 . 

Table 6. Levels of Selected Contaminants of Black Tern 

Samples Collected from Yanty Creek Marsh . . 

Table 7. Concentrations of Contaminants in Selected Avian 

Species of New York State and Lake Ontario (from NYS 

DEC 1981; Gilbertson eta/. 1976; and Struger and 

Weseloh 1985) . . . . . . . . . . . . . . . 

vii 

1 1 

1 3 

1 7 

1 8 

1 9 

26 

27 



list of Figures 

Figure 1. Map of Nest Locations at Yanty Creek Marsh - 1983 

Figure 2. Map of Nest Locations at Yanty Creek Marsh - 1984 

viii 

7 

.8 



Introduction 

General Description of the Black Tern 

The Black Tern (Chlidonias nigel) is an inland breeding tern that frequents the 

coasts and oceans during migration and while at their wintering grounds in Central 

America and northern South America. In North America, the Black Tern breeds inland 

along lake shores and in marshes from the Northwestern states and Canadian provinces 

across the Midwest into New England. 

The adult Black Tern in breeding plumage is mainly black with gray wings and tail 

and white undertail coverts. Molting begins in summer with much variation among 

individuals (Goodwin 1960) and is completed during the fall migration. The belly, 

chest, and neck of the Tern become white in non-breeding plumage with dark on top of 

the head, resembling the juvenile plumage. Breeding plumage is not acquired until the 

bird's second spring. 

The Black Tern nests are irregularly distributed in colonies with the number of nests 

within a colony ranging from just a few to about 200 recorded at Montezuma National 

Wildlife Refuge in New York State (Bull 1974). The eggs are laid on floating masses of 

vegetation, wood or old muskrat houses (Terres 1980). Many observers of the Black 

Tern have made notes as to how flimsy the nests are (Goodwin 1960, Bent 1921 ). Two 

or, more commonly, three eggs are laid, varying in color from olive to buff, mottled 

with a darker brown (Goodwin 1960). 

Incubation periods last for about 21 days with both parents incubating the eggs and 

caring for the young (Goodwin 1960). The young birds are able to leave the nest a few 

days after hatching and are closely guarded by their parents. Their first flight occurs 

about 18 - 21 days after hatching (Bailey 1977) or up to 25 days old according to 

Cuthbert (1954). 

A major part of the diet of the eastern United States breeding Black Tern is probably 

minnows. Goodwin (1960) observed that 41% of the diet of young Black Terns in 

Oswego County, N.Y. consisted of minnows. He also noted that the frequency of fish in the 

diet appeared to increase with age of the young with the rest of the diet being insects. 

Doane {1972), in her observations of these birds in Marinette County, Wisconsin, found 

that minnows were the major part of the diet of adults and young. Cuthbert (1954), 

observing the Black Terns in Cheboygan County, Michigan, noted that 93.6°/o of feedings 

brought to the nest were insects, including damsel flies, dragonflies, and mayflies. The 

diet of the Black Tern does seem to vary depending on where the species is found. For 

more detailed descriptions of the breeding behavior and biology of the Black Tern, the 

works of Goodwin (1960), Bailey (1977) and Baggerman et a/. {1956) are suggested. 
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Statement of Purpose 

Many species of birds that breed in the Lake Ontario region are laden with pollutants 

and/or are experiencing a population decline. For example, recent records reveal 

continuous declines of the Common Tern, Sterna hirundo (Morris eta/. 1980), as well 

as poor reproductive success and high pollutant residue levels in the Herring Gull 

Larus argentatus, (Gilman eta/. 1977). Little work has been done with the Black 

Tern around Lake Ontario and only one published report of any pollutant loading analyses 

could be found in the literature with reference to this bird. Because of a decline in 

known breeding colonies in New York State, the Black Tern was officially listed as a 

species of Special Concern in 1983 by the New York State Department of Environmental 

Conservation (DEC) (NYS Register 1983). The DEC categorizes species of Special 

Concern as "species which are not yet recognized as endangered or threatened but for 

which documented concern exists for their continued welfare in New York State." (NYS 

DEC 1981 ). 

The purpose of this study was to determine if there were factors in the breeding area 

that may be adversely affecting the Black Tern, with the major objectives being: 1) to 

determine the breeding success of a particular colony over a period of two summers; 2) 

to make observations on predation and competition; and 3) to collect any dead or disabled 

terns and abandoned or non-viable eggs for pesticide or other chemical contamination. 

Description of the Study Area 

Yanty Creek Marsh (Figs. 1 and 2) was chosen as a study site because of the existence 

of a breeding colony of Black Terns, its proximity to SUNY Brockport and the small size 

(area) of the marsh. The marsh is located along Lake Ontario on the eastern edge of 

Hamlin Beach State Park in Monroe County, New York. 

The main section of Yanty Creek Marsh is approximately 36,000 square meters. A 

narrow spit of land on which woody plants grow separates the marsh from Lake Ontario. 

The mouth of the marsh, a small opening about 7 - 10 meters across, (depending on lake 

level. See Appendix D.) is located at the eastern end of the spit and is where the major 

water exchange between the marsh and the Lake occurs. Bordering the marsh to the west 

is a small wooded area which separates the marsh from a major human activity site in 

Hamlin Beach State Park. To the east, but connected to Yanty Creek Marsh, is a smaller 

marsh, henceforth called East Marsh (Appendix C, Photographs 1 and 2). 

Yanty Creek, which drains an agricultural area, enters the Marsh from the south, 

underneath the Lake Ontario State Parkway Bridge. The Creek is only deep enough for a 

canoe for about 35 meters upstream from the bridge (depending on Lake level). 

The predominant vegetation in the Marsh is the Broad-leaved Cattail, Typha latifolia 
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which is utilized by the Terns and many other birds breeding in the marsh as the major 

nest building material. The Yellow Pond Lily, Nuphar variegatum, the Fragrant Water 

Lily, Nymphaea odorata, and Buttonbush, Cephalanthus occidentalis, are also common 

in the marsh, the lillies being more widespread in the East Marsh. Duckweed, Lemna 

sp., is found throughout the marsh, covering much of the water surface during late 

summer. 
Other birds breeding in the marsh included Marsh Wrens, Cistothorus palustri, 

Redwing Blackbirds, Agelaius phoeniseus, Coots, Fulica americana, Common 

Moorhens, Gallinula chloropus, Pied-billed Grebes, Podilymbus podiceps, Wood ducks, 

Aix sponsa, and other unidentified ducks, and at least one pair of Least Bitterns, 

/xobrychus exilis. Birds commonly seen in the marsh for either a few weeks or the 

duration of the study period, some possibly breeding, included Green-backed Herons, 

Butorides striatus, Belted Kingfishers, Ceryle a/cyan, Great Blue Herons, Ardea 

herodias, Cedar Waxwings, Bombycilla cedrorum, and Herring Gulls, Larus 

argentatus. Ring-billed Gulls, Larus delawarensis, frequently flew over the marsh. 

Crows, Corvus brachyrhynchos, mobbing a Great Horned Owl, Bubo virginianus, was 

sometimes observed. Additional birds of prey including a rare Osprey, Pandion 

haliaetus, and unidentified hawks were also seen occasionally in the vicinity of Yanty 

Creek Marsh. 

The only other mammal besides humans observed in the marsh was Muskrats, 

Ondatra zibethicus. Evidence (eg. tracks or fecal material) of other mammals such as 

raccoons or mink was not observed. Reptiles in the marsh included many turtles, 

occasional sightings of very large snapping turtles, Chelydra serpentina, a various 

assortment of frogs and rarely an unidentified snake. Commonly observed insects 

included various damselflies and dragonflies (Odonata), horse and deer flies (Diptera: 

Tabanidae), mosquitoes (Diptera:Culicidae) and others. 

Methods and Materials 

This study was conducted over two consecutive summers, 1983 and 1984. During 

the summer of 1983, Yanty Creek Marsh was visited a total of 28 times from 19 May 

until 6 August, from one to five times per week. From two to seven hours were spent at 

the marsh at each visit with an average of about fours hours per visit. The hours ranged 

from early morning to after sunset on different occasions. In the summer of 1984, a 

total of 40 visits were made to the marsh, consisting of approximately the same number 

of hours per visit as the previous summer. 

Early in the study, visits to the marsh consisted of walking along the Yanty Creek 

nature trail to determine when the terns first arrived. Later, a canoe was used to 

observe birds in the interior of the marsh. Due to the thick growth of cattails 

surrounding most of the nests, bringing a canoe directly within observational distance of 
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the nest would have been too destructive of the cattails which may act as a protective 

surrounding of the nest site. 

Nests were located by walking through the marsh and noting the behavior of the adult 

Terns. Initially, the Terns were watched from a non-threatening distance to try and 

pinpoint the spot where they landed. Then, by moving closer to a nest by foot or canoe, 

one or more adults would give threatening calls which would increase in intensity as the 

nest was neared. The adult would fly around low over the cattails and momentarily hover 

over the nest before resuming the attack. This hovering act was the important key in 

locating the nests. 

Each time a nest was visited, the number of eggs and the number of dead or alive 

chicks was recorded. In the beginning of the season, the nests were marked with a 

numbered flag. However, as the summer progressed, it became more difficult to locate 

these flags due to the growing vegetation. Towards the middle of June, sticks measuring 

1-2 meters tall were stuck into the mud near the nests, yet these also were barely 

visible some weeks later when scanning the tops of the cattails with a binocular. Thus 

maps and behavior of adults were used to locate the nests during the course of the 

summer. 

The census was complicated by the chicks' ability to scatter due to a disturbance. 

Chicks as young as one day old will vacate their nest as a result of parents' warning calls 

(Cuthbert 1954). Goodwin (1953), describing the escape reaction, states that "A two

day old chick will usually swim about 3 or 4 feet from the nest and hide there, while one 

which is 5 days old may swim as far as 40 feet, if the cover is sparse in the area." This 

behavior was observed frequently at Yanty Creek Marsh. In order to compensate for this 

problem, it was necessary to practice the "Meng principle" which puts into use the 

simple notion that "birds can't count" (Meng 1981 ). 

During the first summer of this study, a plastic umbrella woven with cattails was 

used as a portable blind in order to observe the nests (Appendix C, photograph 3). Two 

people would walk from the canoe to a good observing position with the umbrella. After 

the observer positioned herself, the "canoe person" would walk back to the canoe and 

paddle away to an unthreatening distance. The attacking terns would follow the canoe -

disregarding the motionless umbrella even after their return to the nest. In this 

manner, observations of the nests could be made at a distance as close as 3 meters for up 

to 30 minutes, but usually 1 0 to 15 minutes. 

The major drawback of this method was the uncomfortable position the observer had 

to remain in, for even the slightest movement of the umbrella would cause the terns to 

discover the observer. Often such a disturbance would occur before all of the chicks had 

been successfully counted. 

In 1984, a floating blind was constructed out of a wooden pallet resting on inner

tubes with a chicken wire roof that was again woven with cattails (Appendix C, 
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photograph 4). This blind, much more comfortable for the observer, could be positioned 

close to nests near open water and was used for longer obseNations. The umbrella blind 

was used to gather census information. 

Even with the precautions outlined above, relocation of the chicks to an entire new 

nest site by the parents was a problem which made estimates of chick survival difficult. 

Many of the chicks that did relocate were never seen again at their original nest site and 

when chicks were seen later, it was impossible to tell which nest they came from. 

Others who worked with the Black Tern (Bailey 1977; Dunn 1979; Goodwin 1953 

and 1960) placed enclosures around the nests to prevent the chicks from escaping or 

being relocated. For example, Bailey (1977) writes, "In order to study chick 

development, containment pens were erected around some nests to restrict movement of 

the young. The pens were built after Goodwin (1960), ten feet square and one to three 

feet high... High levels of predation by Black-crowned Night Heron and Great Horned Owl 

were present and seemed to especially affect the penned chicks. On the other hand, the 

pens seemed to help keep the chicks from becoming lost during periods of heavy rain or 

high wind." 

Dunn (1979), using fences of 0.4 - 0.5 m in diameter writes that "Undoubtedly, 

some losses resulted from my activities (eggs cracked during trapping of adults, young 

in retaining fences eaten by Mink)." Goodwin (1960) wrote "Atypical behavior of 

adults and young as well as a high rate of predation on the young were found to result 

from using smaller (than 10 feet square) enclosures." 

In this study the main concern was determining breeding success, therefore, it was 

believed that the use of restraining pens would interfere with obtaining a valid record. 

After the first summer of work, it was also evident that the data would be difficult to 

obtain without the use of colored leg bands on the chicks if their suNival through the 

fledging stage would be followed. In 1984, the chicks were banded with colored plastic 

bands (size 2 from the National Band and Tag Co.). The tarsus of the Black Tern chick is 

llarge enough to allow banding immediately after hatching (Bailey 1977). Banding 

allowed individual identification of the chicks, enabling determinations of chick survival 

for longer periods than in 1983. A total of 13 chicks were banded during the summer of 

1984 with a combination of red, blue or white plastic bands. When two bands were 

placed on one chick's leg, the bands were cut in half lengthwise. 

According to Goodwin (1960}, determination of the sex of the adult terns is possible 

to a certain extent from darker head and neck plumage in the female. I found this sexual 

dimorphism difficult to observe in the field; however, some individual adults could be 

distinguished by various characteristics, eg., varying stages of molting (Appendix C, 

photograph 9}; one individual missing a primary feather, and one adult being extremely 

more aggressive than the other adults of the colony. 

The extraction methodology and analytical technique for the contaminant analyses 

followed Bush and Barnard (1982). All analyses were performed by the New York State 
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Health Department in Albany, New York. In general, the freeze-dried sample is 

homogenized three times with 10 ml of hexane in a Tekmar Tissuemizer with a W1 0 

head until the solids are reduced to a fine powder. These are allowed to settle and the 

supernatant hexane is pipetted onto a sodium sulfate layer on a 1 em diameter glass 

column of dry 2o/o deactivated Florisil. The column is eluted with hexane and 40 ml of 

eluate is collected and evaporated in a Kudera-Danish evaporator. Analysis is performed 

by a microprocessor controlled capillary GC/MS equipped with an EC detector. Only 

samples (eggs or chicks) that were non-viable or abandoned were collected for analysis. 

All eggs collected from one nest were pooled together for one sample. 

Photographs of the terns were taken using a 35 mm SLR Nikon camera equipped with 

a 400 mm telephoto lens or a 35 mm SLR Minolta with an 80-210 mm zoom lens. 

Names of birds have been taken from the A.O.U. checklist of North American Birds 

(1983). 



Figure 1 

Map of Nest Locations at Yanty Creek Marsh 

1983 
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Figure 2 

Map of Nest locations at Yanty Creek Marsh 

1984 
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Results and Discussion 

Arrival of the Terns at Yanty Creek Marsh 

Arrival of the Black Terns to their breeding grounds occurs during the spring in 

North America. Bailey (1977) describes the arrival of the Black Terns at Rush Lake, 

Winnebago County, Wisconsin as a "gradual phenomenon, begun on May 2 and May 1 in 

the two study years and continuing with the appearance of the majority of the birds on 

about May 15." Arrival dates recorded by Goodwin (1953) at Sandy Pond, Oswego 

County, New York, were on 6 May and by 10 May, "the entire breeding population 

seemed to have arrived at the study area." Goodwin (1953) also cites arrival dates at 

Montezuma National Wildlife Refuge, at the north end of Cayuga Lake, ranging from 24 

April 1952, when one bird was seen to 20 May 1945, when 30 were seen. Other 

arrival dates include 11 May 1907 at Barr Lake, Colorado (Rockwell 1911) and 1 May 

and 12 May into Ontario County, New York (Eaton 191 0}, although the Black Tern in 

Eaton's work is referred to as a "transient visitant." 

An extensive compilation of data from the 1880's to the 1970's by the Genesee 

Ornithological Society of arrival dates of birds into Monroe County, New York, lists 23 

April as an early date for the Black Tern's arrival, 19 May as the late date and 50°/o of 

the records falling within 1 May and 7 May (GOS 1980). 

In 1983, Black Terns were first observed at Yanty Creek Marsh on 12 May (Dilcher 

1983). They were also present in the Braddock's Bay marsh areas the following week 

(one adult flying with a fish in its mouth on 24 May) and were probably breeding there. 

One tern was seen on separate occasions at Sandy Creek, a nearby creek, early in the 

season, but on later visits to this area, no nest was found. Historical Black Tern 

observation dates in Western New York agree well with those found at Yanty Creek Marsh 

(Table 1). 

In 1984, no terns were observed during a short visit to Yanty Creek Marsh on 18 

May but on 22 May, six adults were present. None were seen landing in the cattails, but 

one adult hovered over a spot in the cattails. 

Structure of the Colony 

Nests with eggs were present at Yanty Creek Marsh from 2 June to 29 June in 1983 

and from 24 May to 12 July in 1984. In 1983, no Black Tern nests were found in the 

East Marsh, while ten active nests were found in the West Marsh. In 1984, an increase 

in the number of active nests to 14 (the fourteenth nest was believed to be a renest) was 

observed with an expansion of the nesting area into the East Marsh. The size of the Yanty 

Creek colony during both summers was within the range observed around Lake Michigan. 

In a survey of 21 Black Tern colonies around Lake Michigan, numbers of nests at each 

9 
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individual colony ranged from 4-7 to 75-80 (Scharf 1979). The substrates of these 

colonies included natural and human-made marshes, sandbars, and "medium shrub." 

Most of the nests at Yanty Creek Marsh were found in small clearings within the 

cattails, with some being located adjacent to open water. The majority of the nests were 

on piles of dead vegetation, mostly cattail leaves, over a dense growth of cattail roots 

which formed a floating mat. This seems to be a common substrate for Black Tern nests 

as it is similarly described many times in the literature (Bailey 1977; Bent 1921 ; 

Rockwell 1911 ). 

The nests most adjacent to open water during both summers (Figures 1 and 2) 

encountered the most predation or abandonment. For example, nest #1 in 1984 was 

located in shallow water and was visible and within easy walking distance from the 

Visitor's Shelter along the Yanty Creek Marsh Nature Trail. This was the only nest 

during both summers that was abandoned by the adults for an unknown reason. Nests # 

:3,4,5 and 6 in 1984 were also directly adjacent to open water and were all lost to 

predation. (When the eggs from a nest disappeared too early for them to have hatched, 

they were counted as predation - Table 5.) Nest #7 and 9 were also lost to predation, 

though these nests were not as "open" as the previous four nests mentioned. In 1983, 

there were no clutches believed to be lost to predation. However, eight out of ten nests in 

1983 were deep within the cattails. 

Nest #13 in 1984 was situated on a log in shallow water, not actually floating, but 

by some means, anchored to the bottom. Two nests found in 1983 (nests #7 and 8) were 

built on small mud "islands" about 1.5 meters in diameter. These islands were 

uncommon in the marsh, yet seemed to be ideal nesting sites. The eggs were about 20 em 

above the water level, higher than most of the other nests. These two nests were within 

6-8 m of each other, each on their own island. They could have been old submerged 

muskrat houses, which again are frequently mentioned as Black Tern nesting sites. 

Whether the amount of vegetation under and around the eggs was small or resulted in 

a thick pile, the hollow in which the eggs sat was shallow (Appendix C, photograph 5). 

In some nests it was extremely wet under the eggs while in others ( eg. the island nests 

in 1983), the eggs were relatively dry. There were no apparent differences in hatching 

success between dry and wet nest sites in 1983; a year of no observed egg predation. 

During the study period, nests in Yanty Creek Marsh were not damaged extensively by 

wave action or high water levels as has been described by Bergmann eta/. (1 970) and 

Bailey (1977). Yanty Creek Marsh is well protected from Lake Ontario by a barrier 

beach and is almost surrounded by mature trees which protect the marsh from 

prevailing winds. 



Table 1. Observation Dates of the Black Tern within a 50 mile Radius 
of Rochester, N.Y. (Tang he 1955) 

1 6-23 24-30 1 - 7 8-1 5 1 6-23 2 4-31 

Dates: April April May May May May 

No. of 

sightings*: 1 1 14 32 53 31 

Average No. 

of birds seen: 1 1 - 2 5-7 20-3 0 50-70 30-50 

*Duplicate observations may have occurred since considered as separate records 

when reported by different observers. No records occurred earlier than 16-23 

April. 

11 
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Clutch Size 

Bailey (1977) found the average clutch size of 41 Black Tern nests in Wisconsin to 

be 2.9. Four of these nests contained 2 eggs and the rest contained 3 eggs. Goodwin's 

(1960) average clutch size for fifty nests was 2.6 eggs. Cuthbert (1954) records a 

mean of 2.25 eggs per nest of 20 nests. Bergman eta/. (1970) give an average clutch 

size for 151 nests as 2.6 (+-0.02), with 63°/o of these nests containing 3 eggs and at 

least one containing 4 eggs. 

These figures agree well with the findings at Yanty Creek Marsh (Table 2). Out of a 

total of 24 nests from 1983 and 1984 in Yanty Creek Marsh, the clutch size ranged 

from 1 to 3 with an average number of eggs being 2.67. (In some cases where predation 

occurred, clutch size was reported as one, but this number would have probably 

increased.) 

Chick Behavior 

Response to "Warning" Call 

The Black Tern eggs are laid at intervals of about one day and since incubation begins 

when the first egg is laid, the eggs also hatch at one day ·intervals (Goodwin 1953). The 

newly hatched chicks are covered with a cinnamon colored down, splotched with black 

markings, except for around the eyes and bill, which is grayish-white (Appendix C, 

photograph 8). Chicks under one day old respond to the parent's warning calls by 

crouching low in the nest and remaining very still (Goodwin 1953). At Yanty Creek 

Marsh,· this crouching behavior was also noticed in a tern chick that was just about to 

fledge (approx. 17 days old). 

At two days of age, chicks respond differently to warning calls. At Yanty Creek 

Marsh, a two day old chick responded to an adult's warning call in the following manner: 

the chick hurried from the nest until it reached a stick about 30 em from the nest, failed 

to get over the stick, and then remained in a crouched position. As chicks became older, 

they moved further and further from the nest as a response to an adult's warning call, 

which agrees well with Goodwin's (1953) observations. 

Response to "Safe" Call 

After entering the area of Nest #7 in 1983 and hiding under the "umbrella" blind, 

the following observations were made on a 7 day old chick: 



Table 2. Clutch Sizes of Black Tern Nests at Yanty Creek Marsh 

Nest# Clutch Size Nest# Clutch Size 

1 3 1 2 

2 2 2 3 

3 2 3 2* 

4 3 4 3 

5 3 5 3 

6 3 6 1* 

7 3 7 3 

8 3 8 2 

9 3 9 3 

1 0 3 1 0 3 

1 1 3 

1 2 3 

1 3 2 

1 4 3 

Total Number eggs 28.0 36.0 

Average 2.80 2.57 

* At nest #3, in 1984, the eggs disappeared within a few days after the last egg had been 

laid. Similarly, at nest #6, the one egg also disappeared shortly after discovery of the 

nest, so it is probable that the clutch size would have increased at these two nests. 

13 
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22 June 1983. Nest #7: One chick is in the cattails about 2 m from the 

nest. An adult flies over and calls to chick "kyeek". Chick, preening 

itself, answers "squeak" but does not move from where it is. This 

scene repeats. Adult lands on nest - "kyeek", chick answers again, 

but still does not move. (Adult probably cannot see chick from where 

adult is.) Adult flies off again but within minutes, lands and makes 

a gurgling sound. The chick hurries back to the nest and adult broods 

chick. 

This "gurgling" or "cooing" sound made by the adults was heard many times and 

apparently is used to call the chicks back to the nest. It is similarly described by 

Cuthbert (1954) and Goodwin (1960}. 

First Flight 

Feather sheaths appear on the back when a chick is seven days old (Goodwin, 1953) 

and at the time when the chicks learn to fly, some natal down is still apparent. Goodwin 

(1953) gives three weeks as the age when the Black Tern chicks begin to fly. Bailey 

(1977} agrees that "at 21 days of age, the majority of the chicks are flying, but my 

impression is that this may be the upper part of the range and not the mean". 

Two chicks at Yanty Creek Marsh started flying at approximately 20 - .21 days each. 

Following are observations of one of the chicks at 18 - 19 days old: 

22 July 1983. Nest #1 0: Chick has feathers and down, cannot fly. 

·Watched adult feeding this chick over a period of about 30 

minutes - consisted of 1 0 feedings with the adult flying off in the 

same direction each time to retrieve food. The food was difficult to 

identify, though half were fish. 

Thi_s same chick was observed two days later (Appendix C, photograph 11, taken on this 

day): 

24 July 1983. Nest #1 0: Chick moved to edge of cattails and was 

hopping back and forth between two small islands while waiting for 

adult to return with food. One adult was always nearby, chasing off 

gulls and squawking at me in the canoe. I was about 8 m from 

chick, this distance made adults squawk at me, but they continued to 

feed chick. Wind picks up very strongly. (Have to anchor canoe at 

both ends.) Chick swims into cover of vegetation. After 10 
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minutes, adult flies over island with fish, "kyeek"-ed, looked on 

both islands and left. I heard chick "squeak" in response to adult, 

but by the time chick returned to island, adult gone. Chick remains 

on island, preening. "Guard" parent is always present, though 

never seen at this time feeding chick. Chick looks very uncomfortable 

in strong winds. He takes many drinks of water and frequently picks 

up pieces of vegetation and clumps of mud. Flapping wings a lot now, 

hopping into the air - highest about 15 em. Adult returns and feeds 

chick about every 1 0 minutes. Chick still taking advantage of windy 

day, hopping into air and flapping wings. Feeding adult comes with 

food but flies away without feeding chick. Chick jumps into air, 

flapping wings and stays aloft for 1 0 seconds. 

The second chick [RW band sequence (Right leg-White band) at Nest #8 in 1984] 

was estimated to be 2 - 3 days old on 12 June while its sibling (RR) was one day 

younger (1 - 2 days old). On 30 June, RR was found and not yet able to fly (Appendix C, 

photograph 1 0), yet a flying fledgling was very near this bird and assumed to be its 

sibling, RW, though no bands could be seen. This would also put the estimated age of the 

flying juvenile at 20 - 21 days. 

Relocation 

Relocation of the chicks to a new nest site can take place when a chick is as young as 

four days old (Goodwin 1953). During the course of two summers at Yanty Creek 

Marsh, the longest known time that elapsed before a nest was vacated, (though many 

nests were not visited again after all the chicks had been counted), was when the 

youngest chick was 8 or 9 days old (nest #1 0, 1984) and the shortest known time was 

when the youngest chick was 3-4 days old (nest #8, 1983). Visits to nest #8 (1983) 

occurred more frequently than visits to nest #1 0 in 1984 (Appendix A). 

The early vacating of nests is probably related to disturbance caused by the observer. 

A similar conclusion was drawn by Goodwin (1960) who found that when nests were 

visited briefly every two or three days, the time of vacating occurred when the chicks 

were seven to fourteen days old, an increase of the usual five days when nests were 

visited more frequently. 

Reproductive Success 

Some inconsistencies exist in the methods and definition concerning reproductive 

success (see Erwin and Custer 1982). One definition of "reproductive success" for tern 

colonies is that an individual nest is considered successful if one egg hatches (Maxwell 
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and Smith 1983) and the "fate to fledging is not considered" (McNichol! 1982}. Another 

is defined as at least one young hatches and "appeared to have survived at the nest-site." 

(Bergman et al. 1970). Still another variation, as Dunn (1979) describes, is at an 

individual nest, "Young hatched, but later fate may have been unknown. Nests in which 

all chicks were known to have died were classified as unsuccessful." In Dunn's work, I 

assume that if one chick hatches, that nest is considered successful. Another common 

phrase used when dealing with "nest success" is that a "nest hatches". Bailey (1977) 

writes that "thirteen nests (34.2°/o) hatched." It is not clear whether Bailey (1977) 

means one egg or all the eggs in a nest. Fortunately, he also gives percentages of 

abandoned nests, nests lost to predation, and an estimate of fledging rate. Ideally, for 

example the data collected by Morris et a/. (1980) - numbers of nests, clutch sizes, 

number of eggs to hatch and resulting fledglings, would all be known factors in 

determining reproductive success. 

At Yanty Creek Marsh it was difficult to obtain data on fledging success. In 1983 

colored leg bands were not used. Fledglings ,were present in the marsh, but without 

individual marking, they could not be counted. With the use of color bands in 1984, 

determination of fledging improved slightly (3 chicks or 21.4 °/o}, but still appeared to 

be lower than the actual fledging success due to difficulties in spotting the bands and the 

movement of the terns to other areas in the marsh, or possibly out of the marsh itself to 

other feeding areas. Again, fledglings were seen but their identity, even with the bands, 

usually could not be determined. 

Assuming that all the chicks that survived until at least three days old fledged 

successfully, a modified fledging rate of 85.7°/o (12 of 14 total chicks) was observed in 

1984 (Table 3). If we assume that all chicks that survived until at least five days 

fledged successfully, the modified fledging rate drops to 33.3°/o and 57.1% in 1983 and 

1984 respectively (Table 3). This number is high compared to the actual 11.5°/o found 

by Bailey (1977). The assumption that a three or five day old chick will survive to 

fledging is probably not a good one. 

By defining nest success as at least one egg of a nest successfully hatches, nest success 

in 1983 and 1984 was SO%, (Table 4). This is a high number when compared to the 27 

- 34o/o reported by Dunn (1979}, Bergman et a/. (1970) and Bailey (1977). 

Considering that the fate of 20.8%, of the total nests at Yanty Creek Marsh was not 

known, the 50°/o hatch rate appears to be conservative. The high hatchability may be 

related to the protected and isolated nature of Yanty Creek Marsh. 

Behavior of the Terns towards Intruders and Potential Predators 

Non Human Intruders 



Table 3. Chick Fates at Yanty Creek Marsh 1983 & 1984 

For example, in 1984 one chick was known to have survived at least one day (7.1 °/o), 

but later fate was unknown or 92.9% of the chicks survived more than one day. 

Total eggs: 28 

Eggs hatched: 1 5 

Chick survival at 

estimated age of 

at least 1 day: 3 

at least 2 days: 3 

at !east 3 days: 2 

at least 4 days: 1 

at least 5 days: 5 

(Percent= #at age 

# eggs hatched) 

Known mortality: 1 

Total known to fledge: 1 

(Percent = # fledge 

# eggs hatched) 

53.6 

20.0 

20.0 

13.3 

6.7 

33.3 

.62 
100.0 

6.7 

36 

1 4 

1 

1 

2 

2 

8 

0 

3 

38.9 

7.1 

7.1 

14.3 

14.3 

57.1 

.Q. 
99.9 

21.4 

64 

29 

4 

4 

4 

3 

1 3 

1 

4 

tWhen eggs disappeared from nest too early for hatching, these were 

counted as predation. 

*One nest containing 3 eggs in 1984 was called unsuccessful due to 

predation, as an indirect result of one of the adult's wing being 

found at the nest site. 
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45.3 

13.8 

13.8 

13.8 

10.3 

44.8 

M 
99.9 

6.3 



Table 4. Nest Fates at Yanty Creek Marsh 1983 & 1984 

1M3. ~ ~ .?& .J.Q!al ~ 

Nests with at least 

1 egg to hatch: 6 60 6 42.9 1 2 50 

Nests with all eggs 

being unsuccessful 

Due to predationt: 0 6 * 42.9 6 25 

Due to egg inviability: 0 0 0 

Due to nest abandonment: 0 1 7.1 1 4.2 

Nests with all eggs having 

undetermined fates: 4 40 1 7.1 5 20.8 

Total number of nests: 1 0 1'4 24 

t When eggs disappeared from nest too early for hatching, these were 

counted as predation. 

*One nest cont~ining 3 eggs in 1984 was called unsuccessful due to 

predation, as an indirect result of one of the adult's wings being 

found at the nest site. 

18 



Table 5. Egg Fates at Yanty Creek Marsh 1983 & 1984 

Total eggs: 28 36 64 

Total eggs hatched: 1 5 53.6 1 4 38.9 29 

Number of eggs unsuccessful, 

Due to predationt: 

Due to inviability: 

Due to abandonment: 

Number of eggs having 

undetermined fates: 

0 0 

1 3.6 

0 0 

1 2 42.9 

1 5 * 41.7 1 5 

2 5.6 3 

2 5.6 2 

8.3 1 5 

t When eggs disappeared from nest too early for hatching, these were 

counted as predation. 

*One nest containing 3 eggs in 1984 was called unsuccessful due to 

predation, as an indirect result of one of the adult's wing being 

found at the nest site. 

19 

45.3 

23.4 

4.7 

3.1 

23.4 
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The adult Black Terns exhibited some form of antagonistic behavior towards various 

animals in the marsh on almost every occasion the marsh was visited. The most common 

target was gulls. Herring and Ring-billed Gulls were both seen around the marsh, the 

Ring-bills being more common. The gulls would usually elicit some varying degree of 

attack by the terns. In the early evenings, towards sunset, it was common to see large 

flocks of gulls flying over the marsh towards the Lake. Alarm calls would be heard from 

the terns, but not as intense as when fewer gulls would enter the marsh area, flying 

lower over the cattails. At these times, the terns would become very aggressive in their 

attacks, occasionally hitting their target. Sometimes as many as six or seven terns 

would join in the attack, while other times, when the gull was less threatening (higher 

in the air, or closer to an unoccupied section of the marsh), two or only one tern would 

harass the gull. Gulls were never seen actually landing in the marsh; they seemed to be 

quite deterred by the action of the terns. 

Crows, less frequent visitors of the marsh, would also elicit alarm and attack by the 

terns. The crows were often heard in the park, west of the marsh, yet at this distance 

caused no response from the terns, though terns mobbing an individual crow in the 

marsh occurred occasionally. 

A Great-Horned Owl was seen a few times in the marsh during the two summers. 

Twice, one was upstream along Yanty Creek, directly south of the Parkway bridge, being 

mobbed by crows. This distance was far enough away so as not to disturb the terns. On 

another occasion, an owl was sitting in a tree on the edge of the marsh. Our noise from 

rowing the canoe flushed the owl out of the tree and immediately about 10 terns began an 

intense attack on the owl. This went on for 5 to 10 minutes, the owl flying from tree to 

tree, before it left the area. Great Horned Owls are known predators of Common Terns 

(Herbert 1985). 

Flying directly above the cattails where a tern nest was located, a Green-backed Heron 

was attacked by the terns. Gulls, also in the vicinity of this nest, were simultaneously 

attacked. Yet on another occasion, when gulls were not present, a Green-backed Heron 

was ignored by the terns. 

At least one adult tern was usually within a few seconds of the nest or young, and were 

very sensitive to intrusions. During observations of a three week old chick, one adult 

would remain in close vicinity to the nest, constantly warding off gulls. The other 

parent would take approximately five to ten minute trips towards the east, returning 

every time with food for the chick. Even if the "guard" tern was out of my sight for a few 

minutes, the approach of a gull would bring the "guard" there within seconds. 

A few unidentifiable intruders caused intense alarm within the tern colony. One of 

these times, when a chick was swimming in an open area of the marsh, a sudden strong 

attack was directed at the water about .5 - 1 m from where the chick was located. 

Through the binocular, the head of either a snake or a turtle could be discerned. As I 

entered the area, a tern pecked sharply at my hand, drawing blood. I left the area and, 
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watching from a distance, believed that the alleged predator was scared away as a result 

of my intrusion. Watching for about 30 minutes, it appeared that the tern chick made it 

safely to the cattails, though the adult terns did not settle comfortably for at least 

another 30 minutes. 

Another unidentified intruder caused a great alarm from a single adult tern at a nest 

site. The tern was attacking something in the cattails directly adjacent to its nest. Again, 

this caused a much more aggressive alarm in the tern than the more common outbursts 

and is described quoting from my field notebook: 

19 June 1983 Nest #1: While sitting in the main thoroughfare, I noticed 

squawking in the direction of nest #1. (Pretty easy to see from where I was.) 

One tern was crazy!! Hovering very close and constantly squawking. No other 

terns joined in like the usual swarm when I enter. Watching for a few 

minutes, it sounded like something was after the chick. I entered the nest 

area and saw one chick scrambling about two m from the nest. Saw no other 

chicks or predator. I left the nest and no more squawking from the adult. 

A similar event occurred where the terns were protecting a chick in open water as a 

result of my entering the area, but the chick was dead and appeared to have been so for a 

few days. As I neared the chick, the adult terns directed their aggression towards me and 

defecated "with unpleasant accuracy" as Goodwin (1960) so aptly worded it. 

Only one known instance of predation on an adult tern occurred. In July 1984 at Nest 

#4, the wing of an adult tern was found. According to Cade (pers. comm.}, the intact 

tern wing and the presence of scattered body feathers would indicate an avian predator 

versus a mammalian one. 

Birds commonly seen in the marsh that did not elicit an attack response from the 

terns included Marsh Wr~ns, Red-wing Blackbirds, Swallows, Least Bitterns, Coots (a 

Coot nest was found about four meters from a tern nest), Wood Ducks, and other ducks. 

Great Blue Herons, commonly seen feeding at the mouth of the marsh, in general did not 

bother the terns except for one observation during which a heron was situated proximal 

to a tern nest and a mild attack by one tern resulted until the heron left. Goodwin 

(1960), however, mentions the Great Blue Heron as one of the birds "always observed 

to cause a strong response in the terns." and it has been documented that Great Blue 

Herons will eat Black Tern chicks (Chapman eta/. 1984). 

Goodwin (1960) also refers to the Moorhen (or Common Gallinule as it was formerly 

called) as one of the birds to commonly elicit a response from the Black Terns, yet I saw 

no interactions between these two birds, though the Moorhens were quite common in the 

marsh. Photograph 7 (Appendix C) shows a Moorhen in the background with two adult 

Terns at their nest. The Terns were quite unconcerned that the Moorhen was so near. 
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Kingfishers were frequently seen fishing in the marsh and did not cause much of a 

response from the terns. During observations of a tern chick, a kingfisher flew by low 

over the cattails and the "guard" parent made a mild alarm call which caused the chick to 

assume a crouching position. (During this same time, repeatedly, when the "guard" 

parent would make an alarm call as a result of noticing me in the canoe a close distance to 

the chick, the chick completely ignored the call.) 

Later in the summer (July), Cedar waxwings were common in the marsh and these 

did not cause any alarm by the terns. Muskrats were common and sometimes had their 

lodges near a tern nest, though I never saw any interactions between the two. 

Antagonistic interactions between the terns themselves was never observed. In 

summary, the following species elicited an aggressive response from the terns: Herring 

and Ring-billed Gulls, Crows, Great-Horned Owls and an unidentified animal in the 

water. The Moorhen and Great Blue Heron were apparently not considered threatening 

by the terns. 

Human Intrusion 

Bent (1921) notes that "There are few birds that are bolder, more solicitous or 

more aggressive than these little terns in the defense of their eggs, and even before the 

eggs are laid they will indicate by their actions the exact locality they have chosen." 

Goodwin (1960}, however, stated that "Before egg-laying, although the birds are 

occupying territories, they are rather oblivious to most enemies, even human 

intruders." My observation on 24 May 1984 supported Bent's (1921) statement. A 

nest was found at Yanty Creek Marsh which contained no eggs, yet the adult terns acted 

as described by Bent (1927). Three days later, a visit to this nest revealed that it had 

been abandoned by the adults before the first eggs were laid. From a census point of 

view, I believe it is best not to intrude upon individual nest sites in the colony until the 

first of the eggs have been laid. Goodwin's (i 960) observation may be true at an earlier 

stage of territory establishing, (eg. before the nest-scrape is obvious and/or up to a 

certain distance from the pre-egg nest site but not at the immediate vicinity of it.) 

When I was not in the immediate vicinity of a nest, the adults would not be so 

aggressive, only warning when they happened to fly past me during their search for food. 

The "safe" distance varied, depending on the whether the observer was on foot or in a 

boat. As long as I remained in a canoe in the open water of the marsh, I could be within 

about 5-8 m of a nest and not be threatened by the adults. In these cases, the nests were 

located proximal to the edge of the cattails. However, if I was walking within the 

cattails, I could be as far away as 15 - 20 m from an individual nest and elicit an attack 

response from the adults. I believe that the terns had become acclimated to the small 

boats that frequented the marsh and so considered this non-threatening. People were 

never observed walking the marsh. 



23 

The numbers of attacking terns also varied. At one nest {#14, 1984), only one 

adult protected the nest. At other nests, there were as many as nine attacking terns 

"within 0.5 - 3 m from our heads squeaking, squawking, dive-bombing, though never 

actually touching us." After repeatedly being subjected to this, one can study more 

closely the mechanics of mobbing behavior. To quote from my field note-book: 

4 June: When we invade a nest area, 6-9 terns fly in a larger circle 

and squawk, while 1, sometimes 2, adults are much more aggressive, 

closer and noisier. 

This coincides well with Goodwin's {1960) description of the mobbing behavior as a 

result of a human intruder. He writes "In the case of a human intruder, and to some 

extent in other enemies, it is usual for only the birds whose nests are in the immediate 

vicinity to participate in the diving. The rest hover and circle above, noisily giving the 

Alarm Call. Occasionally, one of these birds may make a shallow dive." 

Other human intrusions into the marsh would elicit varying degrees of alarm. 

Fishermen in motorboats that could not enter very far into the marsh, were usually left 

alone by the terns, except when a feeding tern would happen to fly close to the boat. Then 

a mild call was made and the tern continued feeding. Smaller boats and people on 

innertubes were sometimes seen in the marsh area. Rarely; when they would get near 

the edge of emergent vegetation surrounding a nest, a vigorous alarm would result, 

though in general, human intrusion via boats and inner tubes appeared not to elicit an 

alarm by the breeding population of Black Terns. 

Feeding 

A major part of the diet ,of the eastern breeding Black Tern in North America can be 

minnows. Goodwin ("1953) states that "Young birds are fed a variety of things, but by 

far the most common food items are the damsel fly ( Coenagrionidae) and various species 

of small minnows (Cyprinidae). Of these two items, damsel flies are fed more often, 

but, by weight, the two are approximately of equal importance. Other items of food 

identified from the blind were may flies, spiders, caddis flies, and dragon flies, in the 

order of their importance. I estimate that about 90 percent of the total food consumed by 

the young which I observed at Sandy Pond was composed of the first two items, damsel 

flies and minnows." 

Another account of the food of the Black Terns is described by Goodwin {1960) where 

he states that "At North Pond, fish are a most important item in the diet. In a sample of 

376 feedings of young up to the age of ten days at different nests, 41 °/o of the items 

brought by the parents were minnows mainly of the genera Pimephales, Fundulus, and 
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Notropis." Goodwin (1960) goes on to state that damsel-flies made up 45°/o by 

frequency of the items fed to the young. 

In a study by Dunn (1 979) in Ontario, Canada, of 56 food items seen, of those 

identified, 13°/o were minnows and 6°/o were dragon flies. Cuthbert (1954) stated that 

of 602 feedings brought to the chicks between 0 and 8 days of age, 93.6°/o consisted of 

insects. 

Far from the major bodies of water, food selection is different. In the prairies of 

Saskatchewan, Pittman (1 927) stated that most of the food of the Black Terns "seems to 

be secured from the plowed land and later from among the growing grain". Bent (1 921) 

cites accounts of Black Terns feeding on mostly insects, including dragon flies, moths, 

grasshoppers, as well as crayfish, small mollusks, and spiders. Bent (1921) also 

writes that "The Black Tern is credited with eating minnows or other small fry, but I 

believe that it rarely does so except when associated with other terns on the coast". 

In summary, the diet of the Black Tern varies depending on the habitat in which it is 

found. Most accounts of the feedings of the Tern in western North America list insects as 

the major food item, while in the Northeast and Central United States, minnows almost 

always make up a substantial portion of the food according to the published reports. 

Observations of the Black Tern during migration and on their wintering grounds 

(Murphy 1938; van Halewijn 1973; Haverschmidt i 968; Zaret and Paine 1973) 

usually describe them in ocean habitats where they are frequently seen mixed with other 

species of terns and eating almost exclusively fish. 

At Yanty Creek Marsh, damsel flies and white moths were the only insects that could 

be discerned from watching adults feeding the young, with the damsel flies much more 

frequent. Small, shiny fish (probably minnows) were the most frequently observed food 

item being fed to the chicks of all ages (Appendix C, photograph 6), meaning either that 

it was easier for insect items to go unnoticed or fish were indeed the more frequent food 

item. 

Chemical Contamination 

Samples collected from Yanty Creek Marsh that were analysed for chemical 

contamination included the following: one chick found dead near nest #1 0 in 1983, 

approximately 4-5 days old (Appendix A); three eggs from Nest #4 in 1984 (abandoned 

as a result of adult mortality, Appendix B); two eggs from Nest #1 4 in 1 984 (assumed 

to be non-viable since they remained unhatched on the nest 5 days after the first chick 

hatched, Appendix B); and two eggs from Nest #1 in 1984 (abandoned by the adults for 

an unknown reason, Appendix B). 

Fish-eating birds, such as the Black Tern, occupy a high level on the food chain in the 

Great Lakes. Contaminant levels in the Black Tern samples from Yanty Creek Marsh 

were higher than those found in two Black Tern eggs from Wisconsin by Heinz eta/. 
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(1985). Total PCB of the Yanty Creek Marsh samples ranged from 2.07 to 6.39 ppm 

(Table 6}. These values are comparable, although they range higher, to concentrations 

of PCB in eggs of the Black-crowned Night Heron (Nycticorax nycticorax), the 

Peregrine Falcon (Falco peregrinus) in New York State (Table 7) and the mean level of 

0.33 ppm found by Heinz eta/. {1985). PCB in eggs of Common Loons ( Gavia immer) 

of New York State range considerably higher than those observed in Black Terns (Table 

7). Within the Lake Ontario region, PCB levels in Common Tern (Sterna hirundo) eggs 

are decreasing (Struger eta/. 1985), but are still higher than PCB levels found in the 

Black Tern eggs (Tables 6 and 7). 

A metabolite of DDT, p,p, DDE, was obseNed in high concentrations in Black Terns as 

compared to Peregrine Falcon eggs (Table 7). DDE levels in Common Terns and Black 

Terns are comparable (Tables 6 and 7). DDT levels in Loon eggs, as with PCB, ranged 

higher than in the Black Tern in New York. The DDT value reported by the NYSDEC 

(Table 7) represents all metabolites of DDT and would be expected to range higher. The 

mean level of DDE (0.22 ppm) in Black Tern eggs found by Heinz eta/. (1985) was 

much lower than the levels found at Yanty Creek Marsh. 

Chlordane was found in the Black Tern samples, but was not quantified. 

Octachlorostyrene, an industrial pollutant, was found in all the samples and was much 

higher in the non-viable eggs collected from Nest #14 in 1984 (Table 6). No 

information in the literature with regards to this compound and its toxicity as a result of 

bioaccumulation could be found. 

Hexachlorobenzene (HCB) is a fungicide and industrial compound that can cause 

reduced reproduction, liver damage, tremors and mortality in Japanese Quail (Vos et a/. 

1971 ). HCB levels in the Black Tern samples and Common Terns were similar in the 

Lake Ontario region (Tables 6 and 7) (Gilbertson and Reynolds 1972), though both are 

much higher than the results (no residue of quantifiable level) found by Heinz et a/. 
(1985) in Black Tern egg~ . 

The high concentrations of PCB and DDE found in the Black Tern samples are 

disturbing. Shell thinning is the reproductive parameter most often associated with DDE 

contamination of bird eggs (Hickey and Anderson 1968). Thickness of egg shells was not 

measured in this study. Since DDT use was banned in this country in the early 1970's, 

the high levels of p,p,DDE may reflect the migrational history of the Black Tern since 

many countries in Central and South America may still be using DDT. 

Although PCB information on Black Terns has not been studied, other avian systems 

have. In White Leghorn Chickens, mortality of embryos and deformity of chicks were 

found to be correlated with PCB content of the eggs (Bush eta/. 1974). Chicken leg, toe 

and neck deformities were present in many of the chicks hatched from eggs in which yolk 

PCB level was 10 - 15 ppm or more (Tumasonis et a/. 1973). As Arochlor 1254, a 



Table 6. levels of Selected Contaminants of Black Tern Samples 
Collected from Yanty Creek Marsh. 

HCB=Hexachlorobenzene. OCS=Octachlorostyrene. 

Total PCB p,p, DOE HCB a:s Mirex 

(mg/kg) (mg/kg) (ug/kg) (ug/kg) (mg/kg) 

Sample 

Chick from Nest 

#10 1983 0.54 0.30 2.21 2.70 0.02 

3 eggs from Nest 

#4 -1984 2.07 1 .14 35.07 20.93 0.01 

2 eggs from Nest 

#14 -1984 6.39 2.53 58.80 90.70 0.04 

2 eggs from Nest 

#1-1984 2.07 4.83 51.43 19.15 0.01 
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Table 7. Concentrations of Contaminants in Selected 

Avian Species in New York State and Lake Ontario. 

Data from NYSDEC (1981 ); Gilbertson eta/. (1976); 

and Struger and Weseloh (1985). 

Location Year Species PCB DDT 

(mg/kg) (mg/kg) 

Lake Champlain Black-crowned 

Night Heron 

1979 eggs 1 .8 

(.72-2.87) 

1980 eggs 1.82 

(.77-2.87) 

1979 juvenile .13 

Essex County Common Loon 

1978 eggs 32.12 15.69 

HCB 

(mg/kg) 

.14 

(3.06-59.60)(2.19-38.60)(.06-20) 

Ulster County Peregrine Falcon 

1980 eggs 

Lake Ontario and 1971-73 Common Tern 

Lake Erie eggs 

Lake Ontario 1981 eggs 

t Mean PCB residue 

from two colonies in Lake 

Ontario and one in Lake Erie. 

27 

.85 

155t 

39.3 

.58 <.02 

5.2* .06 

*DOE 
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commercial mixture of PCBs, increased in the yolk of chickens, embryonic development 

was arrested at progressively earlier developmental stages (Tumasonis eta/. 1973). 

Abnormalities noted in Common Terns from Long Island Sound are attributed to PCB 

(Hays and Risebrough 1972). Although abnormalities were not noted in Tern chicks at 

Yanty Creek Marsh, it is interesting to note that of the four samples analysed, one was a 

chick found dead and the eggs of one sample were probably non-viable (two eggs from 

nest #14 in 1984) and were found to have a far higher amount of four of the five 

compounds than the other egg samples including more than three times the amount of 

PCB (Table 5). This suggests that PCB may have an effect on the Black Tern breeding 

population at Yanty Creek Marsh. However, Struger and Weseloh (1985) conclude 

residue levels (PCB, Mirex, DDE and HCB) in Great Lakes Caspian Terns (Sterna 

caspia) do not appear to have serious effects on reproduction and the present population 

size. With a nest success of 50°/o at Yanty Creek Marsh, a similar conclusion could be 

drawn regarding the Black Terns. 

Analyses of two sediment samples (one from near the Parkway bridge and one from 

near the mouth of the marsh) revealed less than 1 ppb of PCBs or DDT. This suggests 

that the Terns are not picking up these compounds from emergent insects within the 

marsh but from fish. 

Terns Leaving Yanty Creek Marsh 

In 1983, fledglings and adult terns were seen in Yanty Creek Marsh from 10 July 

until 24 July. When the marsh was visited on 3 August and 6 August, no Black Terns 

were seen. Fledglings and adults were seen by M. Davids of the Genesee Ornithological 

Society (pers. comm.) flying from Yanty Creek Marsh to the "Borrow Pits", human

made ponds across the highway a few km west of the marsh. K. Griffith {pers. comm.) of 

the Breeding Bird Atlas GOnfirmed that "A lot of fledglings and adults in late summer" 

were seen at the Borrow Pits "between Point Reese and Hamlin." The Black Tern may 

feed at the Borrow Pits on route to the Niagara River area where they may congregate 

prior to migration. 

In 1984, the first fledgling was observed on 30 June. On 3 August, the only terns 

that were observed at Yanty Creek Marsh were two adults and one young bird from Nest 

#14. On 5 August, no Black Terns were seen at the marsh. 

The Genesee Ornithological Society (1980) lists most of the departure dates of the 

Black Tern from Monroe County within 11 September and 29 September. Since the 

departure dates for Yanty Creek Marsh in 1983 and 1984 were within the first week of 

August, it is likely that the terns congregate at new feeding areas, such as the "Borrow 

Pits" as mentioned previously, and then to other areas mixing with Black Terns from 

other breeding grounds and probably Common Terns as well (Biokpoel eta/. 1987). 
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Extremely large groups of Black Terns have been recorded from the Niagara River, 

numbering up to 5,000 on 26 July 1958, 23 August 1951, 9 September 1953 (Bull 

1974) and 29 August 1957 (Beardslee and Mitchell, 1965). In late August 1984, I 

saw about 100 Common Terns near Niagara Falls but no Black Terns. It would be 

worthwhile to visit this area again to see what the numbers of Black Terns are compared 

to the records observed in the 1950's and 1960's. 



Summary 

The purpose of this study was to determine if there were any factors within the 

breeding area at Yanty Creek Marsh that may have been adversely affecting the Black 

Terns. From the information gathered, there seem to be no major factors that are 

obviously resulting in a decrease of the Black Tern directly within the breeding area 

itself. 

There is some evidence that the number of nesting birds increased and the breeding 

area at Yanty Creek Marsh expanded from 1983 to 1984. Predation was heaviest in 

nests near open water in 1984 as compared to 1983. Based on the degree of attack 

elicited from the Black Terns, potential bird predators included Herring and Ring-billed 

Gulls, Crows and Great-horned Owls. The human intruders in boats generally did not 

elicit an alarm from the terns as long as they were not adjacent to the cattails where a 

nest was located. This was not true of people walking within the marsh. 

The average clutch size (2.67) for the Black Terns breeding at Yanty Creek Marsh in 

both 1983 and 1984 is similar to that found in other studies. Also, the nesting success 

of 50°/o was higher than previous studies. However, fledgling fates and that of young 

terns and adults during migration and at their wintering grounds is not known and 

further research in this area is needed. 

Although contaminant levels in the samples analysed from the Yanty Creek Marsh 

colony were high (Table 6), no chick deformities were noted. However, the two non

viable eggs collected from nest #14 in 1984 had a much higher level of 

Octachlorostyrene (more than four times as much as the other egg samples), as well as 

higher levels of three of the other four substances found (Total PCB, HCB and Mirex). 

These factors may have led to the eggs being non-viable. The only report found of Black 

Tern contaminant residue levels (Heinz eta/. 1985) listed PCB, ODE, HCB and Mirex 

levels in eggs from Lake Michigan as much lower than those in this study. Of all the 

Great Lakes, Lake Ontario has been found to have the highest levels of some contaminants 

(Gilman eta/. 1977). The differences in the results found in this study and those of 

Heinz et a/. {1985) may reflect differences between the Great Lakes. 

Struger and Weseloh (1985) concluded that residue levels (PCB, Mirex, ODE and 

HCB) found in Caspian Terns of the Great Lakes do not appear to be having a serious 

effect on the current population. Considering the 50°/o nest success of the Black Terns at 

Yarity Creek Marsh, it might be safe to draw a similar conclusion. 

Fluctuations of Black Tern populations have been recorded in New York State as well 

as other states and countries. Eaton (191 0) lists the Black Tern as breeding only in the 

New York State counties of Oswego, Seneca, and Jefferson and categorized the Black Tern 

as a "transient visitant", "summer visitant", "occasional", "rare", or not occurring at 

all in the other counties. Yet, the Black Tern seemed to experience an increase in its 

30 
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population (or at least an increase in observations as a result of a surge in popularity of 

Birdwatching) in New York State since Eaton's (191 0) work. Great numbers of Black 

Terns have been recorded at Niagara River during late summer; up to 6,000 birds in 

1948 (Beardslee and Mitchell 1965), and records of breeding populations extended 

from Orleans County east, along Lake Ontario's shore to the mouth of the St. Lawrence 

River as well as along the Canadian side of the Lake and scattered populations throughout 

the Great Lakes region. 

However, the Black Tern in presently decreasing in New York. The New York State 

Department of Environmental Conservation (1981) in its summaries of "Special 

Concern" species wrote that "The black tern, in contrast to the common, roseate and least 

terns, nests only in freshwater areas, mostly on or near the Lake Ontario plain and 

seldom in colonies of over 100 pairs. The 32 sites known a few years ago have dwindled 

by at least a third. Most remaining sites occur on State Wildlife Management Areas. 

Competition for habitat by man is the reason for its decline as marshes are lost to 

development." Wetland loss around Lake Ontario has been well documented (Whillans 

1982 and Prince and D'ltri 1985). 

Concern for the status of the Black Tern exists elsewhere besides New York State. 

Bailey (1977) writes: "The Wisconsin Ornithological Society recently reported that by 

their counts, the state-wide population of Black Terns has dropped 19% in the past five 

years." 

According to Kress eta/. (1983), the overall status of the Black Tern seems to be 

not well enough known to draw definite conclusions.They state: "This species nests in 

freshwater marshes and no useful information on population sizes is available.", and 

referring to the status of the Black Terns along the U.S. Great Lakes wrote "Present in 

marshes .throughout the U.S. Great Lakes; status unknown but presumed to be linked to 

availability of marsh habitat." 

The Black Tern breeding in Great Britain has met with an unfortunate fate. Low and 

Mansell (1983) wrote: "This bird was wiped out as a breeding species of Great Britain 

when it's peoples became too obsessed with the draining of marshes. It serves as one 

more example of necessity of maintaining wetlands." Cramp (1985) cites alarming 

statistics regarding the Old World Black Tern (C. niger, Linn.): "Decreased over much 

of European range, probably due to habitat changes ... France: Decreased ... Belgium: 

Decreased ... West Germany: marked decline ... Denmark: Decreased ... Czechoslovakia: 

Decreasing ... Greece: Decreased, now rare ... Ukraine: marked decrease in north-west and 

south-west due to drainage." 

Yarrel (1843) writing of the Black Tern in England cites "The Black Tern used to 

breed in Norfolk in abundance, but that the great breeding-place in a wet alder carr at 

Upton, where twenty years back hundreds upon hundreds of nests might be found at the 

end of May, has been broken up for some years ... Montagu mentions that in his time it 
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was common in Romney Marsh, in Kent, but Mr. Plomley, who resides there, tells me it 

is not so now; a few are only seen, and these in spring and autumn, apparently on their 

way to from some other locality." 

W.H. Hudson in his work "Lost British Birds" (no date) wrote "Pennant, describing 

the East Fen, visited by him in 1769, speaks of the Black Tern in great flocks, almost 

deafening one with their clamour." and concludes "Thus ends the story of the Black Tern 

as a British resident species; the few that revisit our shores stay not to breed. The 

"great clamour" is a thing of the past. Many of us would now gladly submit to be deafened 

by it." 
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Appendix A 

Results from Black Tern Nest Observations 

at Yanty Creek Marsh 

1983 
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Nest# 

1 

1 

1 

1 

1 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

1983 

.Qata 

2 June 

5 June 

11 June 

19 June 

22 June 

4 June 

5 June 

16 June 

4 June 

11 June 

16 June 

22 June 

4 June 

5 June 

16 June 

22 June 

40 

Findings - notes 

3eggs 

3 eggs 

3 eggs 

1 chick(adult very 

angry at something 

(predator?) at nest) 

2 chicks (about 1 m 

from original nest site 

- assume relocation) 

2 eggs 

2 eggs 

nothing (adults 

protective nearby -

assume relocation) 

2eggs 

1 eggs 

nothing (adults 

protective nearby -

assume relocation) 

nothing (unkept nest) 

3eggs 

3 eggs 

nothing (adults 

protective nearby -

assume relocation) 

nothing (unkept nest) 



5 

5 

5 

5 

5 

5 

5 
5 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

8 

8 

8 

5 June 

16 June 

18 June 

20 June 

22 June 

23 June 

25 June 

29 June 

5 June 

16 June 

18 June 

19 June 

20 June 

22 June 

7 June 

16 June 

18 June 

20 June 

22 June 

29 June 

7 June 

16 June 

18 June 

41 

1 egg 

3eggs 

3eggs 

3 eggs 

3eggs 

3eggs 

3eggs 

3 chicks (one born 

today - wet, matted 

down; all chicks 

remained on nest) 

3 eggs 

3 eggs 

1 egg, 2 chicks 

1 egg 

1 egg, 1 chick 

1 damaged egg (took it), 

2 chicks 

3eggs 

1 pipped egg, 2 chicks 

(pipped egg counted as a 

hatch) 

nothing 

nothing 

1 chick 

nothing (adults 

protective nearby, 

assume relocation) 

3eggs 

3eggs 

3eggs 



8 19 June 3 eggs 

8 20 June 3eggs 

8 22 June 1 egg 

8 23 June 1 egg (adults protective 

- assume chicks 

present) 

8 25 June nothing (assume 

relocation) 

9 16 June 3 eggs 

9 18 June 3eggs 

9 19 June 3eggs 

9 20 June 3eggs 

9 22 June 3eggs 

9 23 June 3eggs 

9 25 June 3eggs 

9 29 June 3 chicks (all chicks 

were capable of 

escaping from nest -

returned while I was in 

blind) 

1 0 22 June 3eggs 

10 23 June 3eggs 

1 0 25 June 3 eggs 

1 0 29 June 3eggs 

1 0 7 July 1 chick 

1 0 10 July 1 dead chick (took it) 

1 0 22 July 1 chick (about 3-4 m 

from nest, feathers and 

down, not fly yet) 

1 0 24 July 1 chick (took first 

short flight) 

42 



Results 1983: 

Total eggs: 28 

Total hatched: 1 5 53.6°/o 

Total mortality*: 2 7.1 °/o 

Total fledged*: 1 6.7°/o 

Total unknown: 1 2 42.9%) 

*known 
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Appendix B 

Results from Black Tern Nest Observations 

at Yanty Creek Marsh 
1984 
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Nest# 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

4 

4 

4 

4 

5 

5 

1984 

24 May 

27 May 

29 May 

24 May 

27 May 

11 June 

13 June 

14 June 

24 May 

27 May 

30 May 

24 May 

27 May 

30 May 

31 May 

30 May 

6 June 

45 

Findings -notes 

1 egg 

2 eggs 

2 eggs (no protective 

adults - eggs taken) 

2 eggs 

3 eggs 

3eggs 

2 chicks, 1 egg (LB & 

RB) 

3 chicks (LB & RB 

&LR) 

1 egg 

2eggs 

nothing (assume 

predation) 

1 egg 

2 eggs 

2 eggs 

3 eggs (no protective 

adults - wing of adult 

near nest - eggs taken) 

3eggs 

nothing (assume 

predation) 



6 

6 

7 

7 

7 

8 

8 

8 

8 

8 

8 

9 

9 

9 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

27 May 

6 June 

27 May 

30 May 

11 June 

30 May , 

6 June 

12 June 

13 June 

30 June 

17 July 

30 May 

31 May 

6 June 

30 May 

31 May 

6 June 

13 June 

16 June 

19 June 

46 

1 egg 

nothing (assume 

predation) 

1 egg 

3eggs 

nothing (assume 

predation - duck sitting 

on nest) 

2 eggs 

no count (incubating 

adult) 

2 chicks (RR & RW) 

2 chicks (RR & RW) 

2 chicks (RR in water, 

assume RW flying, 

couldn't make out 

bands) 

1 chick (RR) 

2eggs 

3eggs 

nothing (assume 

predation) 

1 egg 

2eggs 

3 eggs 

3 eggs 

3 eggs 

2 eggs, 1 chick 



(LW/RB) 

1 0 21 June 3 chicks (LW/RR & 

LB/RB & LW/RB) 

1 0 27 June 3 chicks (LW/RR & 

LB/RB & LW/RB) 

1 0 30 June nothing (assume 

relocaton) 

1 1 11 June 3eggs 

1 1 13 June 3 eggs 

1 1 16 June 3eggs 

1 1 18 June 3eggs 

1 1 21 June 3eggs 

1 1 23 June 3eggs 

1 1 27 June 2 eggs (no sign of 

chick) 

1 1 29 June 2 eggs (no sign of 

chick) 

1 1 3 July nothing (assume 

relocation) 

1 2 11 June 3eggs 

1 2 13 June 3eggs 

1 2 16 June 3 eggs (RW/LR & 

RW/LB, 3rd chick's leg 

too small to band) 

1 2 19 June 3 chicks (RW/LR & 

RW/LB & LW/RW) 

1 3 12 June 1 egg 

1 3 13 June 2 eggs 

1 3 16 June 2eggs 

1 3 23 June 2 eggs 

1 3 29 June 2eggs 

1 3 3 July 2eggs 

1 3 5 July 2 chicks 
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1 3 7 July 

1 4 29 June 

1 4 5 July 

1 4 7 July 

1 4 9 July 

1 4 10 July 

1 4 12 July 

1 4 14 July 

1 4 15 July 

1 4 17 July 

1 4 26 July 

1 4 1 August 

1 4 3 August 

48 

2 chicks (LB/RB, other 

chick unbanded) 

3eggs 

3 eggs 

3eggs 

3eggs 

3eggs 

2 eggs, 1 chick 

2 eggs, 1 chick (RBW) 

2 eggs, 1 chick (RBW) 

2 eggs (took these) 

1 chick (RBW in 

vicinity of nest) 

1 chick (RBW -

distance from nest) 

1 chick (RBW) 



Results 1984: 

Total eggs: 36 

Total hatched*: 1 4 38.9°/o 
Total mortality*: 1 9 52.8°/o 

Total fledged*: 3 8.3°/o 
Total unknown: 3 8.3°/o 

*known 

Banding Sequence Letters: eg. LB/RW = L(eft) B(lue) I R(ight) W(hite); 
RBW = R(ight) B(lue) and W(hite); 
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Photographs 
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Aerial Photograph of the 

Western Section of Yanty Creek Marsh 
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2 

Aerial Photograph of the 

Eastern Section of Yanty Creek Marsh 
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3 

The Umbrella Blind 
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4 

View of Yanty Creek Marsh 

with Floating Blind in back Ground 
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5 

A Nest Containing 

Two chicks (1 and 2 days old) and egg 
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6 

Adults and Chick with Fish 
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7 

Adults at Nest with Moorhen in Background 
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8 

Adult Feeding Chick 
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9 

Adult with Chick 
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1 0 

Chick "RR" at Approximately 

18-19 Days 
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1 1 

Adult Feeding a Fish to a 

20-21 Day Old Chick 
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Appendix D 

Water Levels for Lake Ontario 
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Water Levels for Lake Ontario 

(in Feet) 

Measured at Station 2030: Oswego, N.Y. 

(From U.S. Army Corps of Engineers, Detroit District.) 

Year April May June July August 

1983 245.11 246.01 246.11 245.60 245.27 

1 984 245.91 246.53 246.56 246.25 245.61 
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