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Figure 1.  Approximate swan breeding range in Alaska.
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Figure 2.  Aerial view of Tundra Swan nesting habitat.
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Editors Note:  Following is a summary prepared from 
a PowerPoint presentation given at the 20th 
Conference.  Only a few selected figures from slides 
are presented here along with the highlights of text 
taken from selected slides. 
 
INTRODUCTION 
 
ConocoPhillips, Alaska, Inc. is not required by any 
regulatory permit stipulations to perform Tundra 
Swan monitoring activities and surveys.  However, 
swans are considered a key focal species for study 
due to their tendency to return to the same breeding 
area location each year, the relative ease of 
identification during aerial surveys, and because we 
believe the Tundra Swan would help us assess the 
overall health of the water bird communities that visit 
our oil fields. 
 
We consider this program as a report card on how we 
are doing.  I explain to my managers that this type of 
study would fall under a category I call “maintaining 
our license to operate.” To their credit, they have 
supported this program since 1988 and these surveys 
are now included in all baseline data programs as a 
way to assess potential effects on Tundra Swans by 
monitoring their distribution and abundance before 
and after development in the oil fields. Information 
on nest locations has also been used during project 
design to route roads away from these areas. 
 
Prior to regional aerial surveys beginning in the 
1960s, Tundra Swans were described in terms of a 
few swans (Bailey 1948) or scattered pairs more or 
less irregularly (Gabrielson and Lincoln 1959) 
occurring each season. 
 
With the onset of aerial surveys in the late 1960s and 
1970s (King 1970, Welling and Sladen undated, 
Angus Gavin 1972), better information on 
distribution and abundance of Tundra Swans on the 
North Slope was collected. 
 
Ground surveys, including Bill Sladen’s marking 
program (Sladen and Kistchinskii 1977), behavior 

and habitat studies on the Colville River by a number 
of researchers (Hawkins 1986, Earnst 1992), 
productivity surveys in the Arctic National Wildlife 
Refuge (Monda 1991), and Lisburne disturbance 
monitoring by ABR, Inc. (Murphy and Anderson 
1993), in the 1970s and 1980s improved our 
understanding of the Tundra Swan’s ecological role 
on the north slope and on staging and wintering 
areas. 
 
The region saw more intensive aerial surveys again in 
the 1980s, as U.S. Fish and Wildlife Service and the 
oil companies increased their interest in the overall 
health of this population as oil fields expanded, 
culminating in a long-term semi-annual survey of the 
Greater Kuparuk Oilfield beginning in 1988.   
 
SURVEY AREAS 
 
Areas surveyed for Tundra Swans, 1989–2005 
(Figure 1): 
 

• Ranged in size from 2,200–6,000 km² 
annually. 

• Initially covered the Greater Kuparuk Area 
oilfield and Oil and Gas Lease 54. 

• Expanded to cover the Colville River Delta 
and National Petroleum Reserve-Alaska 
(NPR-A), to the west of the Greater 
Kuparuk Area field.  
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Figure 1. North Slope of Alaska.  Note locations of 

the Colville River Delta and the Greater 
Kuparuk Area oilfield. 

 
 

Tundra Swan Study Elements
• 1988: lake to lake brood-rearing survey Kuparuk
• 1989–2005: nesting and brood-rearing surveys following USFWS      
(1987) protocol: Kuparuk, Colville Delta, NPR–A 
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Figure 2.  Survey methodology, years of data 

collection, and types of analysis. 
 
It is important to note that there are 17 years, 
beginning in 1988, of consistent data from the 
Greater Kuparuk Area which represents the longest 
running swan data set in Alaska (Figure 2).   
 
 

Typical Tundra Swan Nests on the North 
Slope of Alaska

Tundra Swan 
nests seen from 

the air

 
 
Figure 3. Tundra Swan nest habitat. 
 
 
NEST HABITAT AND STUDIES 
 
Tundra Swans prefer to nest in (Figure 3): 

• Moist tussock or shrub tundra 
• Complex polygonized tundra 
• Salt-affected habitats 
• Patterned wet and moist tundra complex 

 
Nesting activity on the North Slope is highly 
correlated with spring temperatures.  Comparing nest 
numbers with thawing degree-days (the number of 
degrees above 0° C) in the swan arrival and nesting 
period over 16 years, we found nest numbers were 
highest in warm springs with early snow melt and 
lowest in cool springs with late snow melt. 
 
Based on 17 years of data in the Greater Kuparuk 
Area oilfield, the number of nesting swans increased 
in the early years to a peak in 1996 with 116 breeding 
pairs and has fluctuated between 72 and 115 breeding 
pairs since (Figure 5).  Spring weather conditions 
influence nesting activity, and the data indicate that 
the best habitat may already be occupied by territorial 
swans, possibly limiting future increases in nesting.  
More fluctuations occur in the number of 
nonbreeding swans each year.  Figure 4 illustrates 
swan nest distribution and oilfield infrastructure. 
2002 was a high year for all three areas. 
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Figure 4.  Tundra Swan nest distribution in 2002 on 

the North Slope. 
 
 
Nest fate studies (2 years) 
 

• Fate of nests close to infrastructure (90%) 
were similar to nests located in remote areas 
(85%). 

• Fate of territories with >3 years of use were 
no more successful than those with single 
year of use. 

 
Brood movements 
 
Eleven broods were followed for 40 days in 1999: 

• 2 broods remained on their nest lake. 
• 9 broods moved between ≥ 2 lakes, not 

necessarily farther from infrastructure. 
• 1 brood crossed moderately busy road twice 

during observation period. 
 
Brood Sizes over Time in the Greater 

Kuparuk Area

• Brood sizes have declined over 17 years in the Kuparuk
Oilfield
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• Reasons unknown, could include weather, competition 
from increased numbers of nonbreeding swans

 
 
Figure 5.  Brood sizes 1985-2005. 
 

 
FUTURE MONITORING PROGRAM 
 
ConocoPhillips plans to continue its Tundra Swan 
study and will:  
 

• Continue aerial surveys to obtain broad 
regional population information. 

• Conduct habitat selection analyses for 
Greater Kuparuk Area locations and 
compare with data from Colville Delta and 
NPR-A.  

• Evaluate brood use of lakes to assess which 
lakes get repeated use over the years. 

• Evaluate pre-/post-development use of the 
NPR-A and Colville Delta. 

• Evaluate whether swans avoid areas 
developed for oil production by combining 
data on infrastructure and years before 
development from each region.  

• Analyze declining brood size in Greater 
Kuparuk Area. 

• Incorporate telemetry and banding to the 
program at a pilot scale in 2006.  

 
Obtaining habitat information for the Greater 
Kuparuk Area oilfield could allow us to evaluate the 
multiyear territory data set we have to determine if 
habitat differences exist between long-term territories 
and those of single use and to look at possible 
differences (or similarities) in habitat selection within 
the other areas studied to the west (Colville Delta and 
NPR-A). 
 
Applications of telemetry data  
 
The addition of telemetry data will refine our 
understanding of: 

• traditional use of nesting and brood rearing 
areas 

• use of staging areas inside and outside of the 
oilfields 

• wintering areas used by oilfield swans 
• chronology of use 

 
EDUCATION AND OUTREACH 
 
ConocoPhillips plans to ultimately involve North 
Slope Borough students in the satellite tracking 
program by: 
 

• Developing curriculum on swan biology in 
coordination with village educators 

• Involving students in swan capture(s) 
• Website development by schools 

• In the Greater Kuparuk Oilfield, swan nests range 
from 0.1–25 km from infrastructure 

• Preferred lakes and nearest neighbor distances 
influence nest selection more than proximity to 
infrastructure
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• Pen Pals with schools on East Coast 
 
In addition, we will continue to educate 
ConocoPhillips employees and involve 
ConocoPhillips employees in swan capture(s). 
 
In summary, ConocoPhillips will continue these 
studies in expanded areas as its commitment to 
monitor these birds as part of our License to Operate. 
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ABSTRACT 
 
Mute Swans (Cygnus olor) have the potential to contribute to a reduction in Submerged Aquatic Vegetation (SAV) 
in the Chesapeake Bay, USA, owing to their high preference for SAV as a food resource, high population, year-
round inhabitation of the bay, and great appetite.  However, quantitative data on SAV decline due to Mute Swan 
herbivory along with other potential factors have not been hitherto generated for the entire bay.  Based on biology 
and current knowledge of SAV and Mute Swans in the bay, we developed a suite of 15 a priori candidate models 
that could potentially predict SAV cover decline in the bay.  Each model had Mute Swan population and/or one or 
more other potential environmental factors as independent variables (predictors) and SAV-percent-cover decline as 
the dependent variable.  We generated data by measuring SAV percent cover reduction, water depth, extent of light 
penetration, salinity, and number of Mute Swan at 18 sites.  Using these localized data, we further ranked all the 
candidate models through Akaike’s Information Criterion (AICc) model selection.  Based on the smallest value of 
AICc, we selected the predictive model including four predictors (water depth, extent of light penetration, salinity, 
and number of Mute Swans) as the most parsimonious model.  It is clear that Mute Swans contribute to SAV 
decline, but it is not the most important factor.  
_____________________________________________________________________________________________ 
 
INTRODUCTION 
 
Mute Swans (Cygnus olor) are native to Eurasia and 
were introduced into North America in the late 1800s 
and early 1900s (Bellrose 1980, Ciaranca et al. 
1997).  Since the mid-to-late portion of the 20th 
century, Mute Swan populations have been rapidly 
expanding particularly along the Atlantic coast (Scott 
2004).  The portion of the Chesapeake Bay located in 
Maryland has greatly contributed to the expansion as 
the population increased at an annual rate of 23% 
between 1986-92 and 10% between 1993-99 
resulting in the population as high as 4,000 
individuals (Hindman and Harvey 2004).  The 
phenomenal population growth of Mute Swans is 
harmful to Submerged Aquatic Vegetation (SAV) in 
the bay as it is the mainstay of their diet (Bellrose 
1980).  There is anecdotal information to conclude 
that Mute Swans impact SAV in the bay (Hindman 
and Harvey 2004, Perry et al. 2004).  SAV in the Bay 
has been playing a vital role in providing habitat and 
food to numerous native organisms and performing 
several other ecological functions (Maryland 
Department of Natural Resources (DNR) 2001).  It is 
a stressed resource since the 1960s due to several 
man-induced and natural factors (Hurley 1990, 
Naylor 2004).  The increased population of Mute 
Swans has put additional pressure on SAV (Hindman 

and Harvey 2004).    
 
Although Mute Swans are believed to contribute to 
the SAV decline and hamper SAV restoration 
activities in the Chesapeake Bay, quantitative data on 
reduction of SAV by Mute Swans is limited 
(Hindman and Harvey 2004).   
 
Numerous other factors affect SAV growth in the bay 
including weather events (e.g., storm), natural 
population cycles, animal grazing and foraging, 
industrial pollutants, agricultural herbicides and 
general decline in water quality due to increased 
loadings of nutrients sediment from the  surrounding 
watersheds (Hurley 1990).  However, the relative 
importance of Mute Swan herbivory compared to 
abiotic factors is unknown. Therefore, we carried out 
this study with the primary objective to develop the 
best approximating parsimonious predictive model 
for SAV cover decline in the Bay using an 
information-theoretic approach.  
 
STUDY AREA 

We collected localized data on the eastern shore of 
Chesapeake Bay, Maryland (Figure 1).  The bay is 
formed by over 150 rivers and streams and tidal 
waters of the Atlantic Ocean and is one of the 
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primary waterfowl wintering areas in the Atlantic 
Flyway (Hindman and Stotts 1989, Meyers et al. 
1995).  The Chesapeake Bay traditionally has played 
a vital role in providing habitat to wintering native 
waterfowl, but now has been inhabited by thousands 
of resident exotic Mute Swans since the 1990s.   
 
Chesapeake Bay is a 8-48-km-wide and 288-km-long 
shallow estuary, that lies in a north-south direction, 
roughly parallel to the Atlantic seacoast.   The study 
area covered 18 sites in the mid-bay (8 in Talbot 
County and 10 in Dorchester County).  The sites 
were located between 38° 25' 00" N and 38° 52' 30" 
N latitudes and 76° 07' 30" W and 76° 22' 30" W 
longitudes.  SAV species in our study area were 
widgeon grass (Ruppia maritime), horned pondweed 
(Zannichellia palustris), slender pondweed 
(Potamogeton pusillus), and sago pondweed (P. 
pectinatus). Widgeon grass, which has tolerance to 
wide range of salinities, was wide-spread and most 
dominant (Tatu 2006).  The population of Mute 
Swans was highest (total 3,286 individuals) along the 
eastern shore of the Chesapeake Bay (Hindman and 
Harvey 2004).  Specifically, Dorchester (1,638 
swans) and Talbot (1,023 swans) Counties in the 
mid-bay area supported the largest number of Mute 
Swans (Maryland DNR 2002, Hindman and Harvey 
2004).  Portions of these two counties were selected 
as our study sites.  
 
METHODS 

Data Collection 

We established 18 study sites with SAV beds and 
Mute Swans (pairs/flocks) in Talbot and Dorchester 
Counties, Maryland, in 2003 and 2004.   To assess 
the SAV cover decline under the influence of Mute 
Swan foraging at each site, we established multiple 
sets of treatment (exclosures) and control (open) plots 
in the SAV beds at each site before the on-set of the 
SAV growing season.  Each site had three sets of 5x5 
m control and treatment sampling plots.  All 
sampling plots in a set were established in an SAV 
bed with uniform density level.  Using a Daubenmire 
frame, we measured percent cover of SAV in all the 
sampling plots at each of the 18 sites at the end of the 
second consecutive season of SAV growth after the 
establishment of the sampling plots (Tatu 2006).  
Based on these measurements, we determined the 
difference in percent cover of SAV between 54 2-
year-treatment and 54 2-year-control plots for each of 
the 18 sites.  The percentage difference represented 
SAV cover decline for each site.  Detailed 

information on exclosures and study design can be 
found in Tatu (2006).   

We also measured environmental factors for each 
site.  They included water depth (WD), extent of light 
penetration (LP), and salinity (S).  Water depth was 
measured to the nearest 1 cm on a permanently 
marked pole, extent of light penetration (i.e., the ratio 
of Secchi depth to water depth) was measured using a 
Secchi disk, and salinity was measured using a YSI 
salinity meter.  Moreover, we also estimated average 
Mute Swan population (SP) for each site by counting 
the swans fortnightly.  

Model development  

We considered a basic a priori model in which the 
predictors (covariates) for SAV cover decline (Y) 
were selected based on our current knowledge 
regarding SAV and Mute Swans in the bay.  Its 
structure can simply be expressed as: 

                  Y = 
(WD) ± (LP) ± S ± SP. 

We further translated it into statistical model in the 
form of linear regression model as given below:  

    Y = βO - β1 (WD) 
- β2 (LP) + β3 (S) + β4 (SP), where 
 
Y = SAV cover decline at a site in the bay, β0 = 
intercept, β1 (WD) = slope on water depth, β2 (LP) = 
slope on extent of light penetration, β3(S) = slope on 
salinity, and β4 (SP) = slope on average population of 
Mute Swans.   

In developing the model we hypothesized that SAV-
percent-cover decline (Y) had a negative linear 
relationship with water depth (WD) and extent of 
light penetration (LP), but had positive linear 
relationship with salinity (S) and average Mute Swan 
population (SP).  Based on the basic model, we 
further developed 14 other a priori candidate models 
by considering biologically meaningful associations 
of the covariates (i.e., WD, LP, S, and SP) used in the 
basic model.   As a result, we had a suite of 15 a 
priori candidate models, each having an unique 
structure (Table 1).  In our a priori models, we did 
not include any interactions of covariates as there is 
typically only one model without interactions, but an 
infinite number of models with interactions because 
the interaction can be characterized by any function 
of the covariates (Mangel et al. 2001).   We used an 
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information theoretic approach to select the relatively 
best predictive model among the general linear 
models for SAV-cover-decline (Burnham and 
Anderson 1998).  This method allows model 
uncertainty to be included in model evaluation and 
the derivation of parameter estimates (Hepp et al. 
2005).  The best approximating and competing 
models were identified using Akaike's Information 
Criterion corrected for small sample size (AICc) in 
Proc Mixed (SAS 2001), which determines AIC 
values based on likelihood.  Model comparisons were 
made with AICc, which is the difference between 
the AICc for each individual model and the lowest 
observed AICc value (Burnham and Anderson 1998).  
Models with AICc  2 have substantial support 
from the data (Burnham and Anderson 1998).  To 
evaluate support for model parameters, we summed 
AICc model weights across all models (parameter 
likelihood; Burnham and Anderson 1998). The AICc 
weight of a model signifies the relative likelihood 
that the specific model is the best of the suite of all 
models (Hepp et al.  2005).  It was premised that the 
parameters with good support will have high summed 
AICc model weight values (near 1) due to that 
parameter's inclusion in most of the better models 
(Hepp et al. 2005).  

RESULTS 

Table 2 presents the data from the 18 sites that we 
used to evaluate the predictive models.  Of the 15 
candidate models, 8 models included swan 
population as one of its covariate either singly or in 
combination with one or more covariates.  The 
remaining seven models did not involve the SP 
covariate, but we still retained them as we expected 
that the comparison of AIC values for such models 
with those involving SP might reveal the significance 
of swan population as a predictor for SAV decline.   
The best model (selected using the minimum AICc 
value = 127.5) contained the combined effects of 
water depth (WD), extent of light penetration (LP) 
(i.e., light penetration depth relative to total depth), 
salinity (S), and average Mute Swan population (SP) 
to predict SAV-percent-cover decline (Y) (Table 1).  
Thus, the most plausible model (which also was our 
basic model) is: 
  
   Y = 55.2929 - 
10.7255WD- 38.3855LP + 8.1752S+ 0.6477SP                
  
 

DISCUSSION 

In the selected parsimonious model, SAV-percent-
cover decline (Y) had a negative linear relationship 
with water depth (WD) and extent of light 
penetration (LP), but had a positive linear 
relationship with salinity (S) and average Mute Swan 
population (SP).  The model indicates that SAV 
decline would increase with increasing salinity (S) or 
average swan population (SP) at a site, and it would 
also increase with a decrease in depth of water (WD) 
or decrease in extent of light penetration (LP) at a 
site.  An increase in SAV decline with decreasing 
water depth was predicted due to the possibility of 
greater destruction of SAV in shallower water 
because of its greater exposure to Mute Swan 
herbivory and other environmental factors (e.g., 
storms, strong wave action).  An increase in SAV 
decline with increasing salinity was predicted 
considering that with the exception of eelgrass 
(Zostera marina), no SAV species in the bay is a true 
sea grass and so increasing salinity would be an 
adverse environmental condition for most SAV 
species in the bay (Hurley 1990, Short et al. 2001).  
Likewise, we predicted that SAV decline would 
increase with a decrease in extent of light penetration 
because less light penetration would decrease 
primary productivity of SAV. 

There are no other competing models (as ΔAICc > 
2.0 (Burnham and Anderson 1998).  The Akaike 
weights (Table 1) indicate that the best model 
selected based on minimum AICc values is very 
likely as well, with no other models coming close in 
terms of their relative likelihood.  The Akaike 
weights for all the models in the candidate set sum to 
1(Franklin et al. 2001). Therefore, the best model has 
a substantial proportion (84.3%) of the weight 
associated with all the models.  In terms of strength 
of evidence, the best model is 8 times (0.843/0.108) 
more likely than the second-ranked model which did 
not involve the covariate of swan population.  
Moreover, the selected parsimonious model was 34 
times more likely than the third-ranked model, which 
involved the covariate of swan population but not 
salinity.  There was no support for the models 
involving only number (population) of Mute Swans 
as predictor variable or its association with water 
depth, salinity, or extent of light penetration.  

We initially considered inclusion of nutrients (i.e., 
nitrogen and phosphorus) as one of the potential 
predictor variables in the basic a priori model, but 
after careful consideration about the nutrient-rich 
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status of the bay, we did not include it.  We 
considered that the increasing load of nutrients in 
water is ultimately linked with light penetration, the 
variable which we had already included in our basic a 
priori model.  This is because excess amounts of 
nutrients like phosphorus and nitrogen cause rapid 
growth of phytoplankton, creating dense populations 
or blooms reducing the amount of sunlight available 
to SAV (Chesapeake Bay Program 2005).  
Measurement of extent of light penetration at 18 
study sites (localities) on the eastern shore of the bay 
revealed that there was considerable variation in 
extent of light penetration from site to site.  Thus, at 
seven sites extent of light penetration was as high as 
100%, at two sites it was less than 50%, at another 
five sites its extent was 50% to 75%, and the 
remaining four sites had over 75% to less than 100% 
light penetration. Thus, considering variation in 
extent of light penetration from site to site, the 
relevant predictor variable (LP) might have high site-
specific (i.e., locality wise) relative importance with 
respect to growth and survival of SAV in the bay.  In 
Chesapeake Bay, the most important factor 
determining growth and survival of SAV is light 
(Chesapeake Bay Program 2005).  In the best model 
selected by us, highest relative importance of the 
relevant predictor variable (i.e., extent of light 
penetration) can be judged from its highest weight 
(Table 1).   
 
The other two predictor variables (water depth and 
salinity) also are important in determining growth 
and survival of SAV in the bay.  This is because SAV 
is mainly restricted to water less than 2 m deep and 
different species of SAV have different salinity 
requirements (Hurley 1990, Chesapeake Bay 
Program 2004).  Therefore, the most parsimonious 
model selected by us has appropriately included these 
two predictor variables.   However, for the middle 
portion of the Bay (Talbot and Dorchester Counties), 
where the maximum population of Mute Swans in the 
bay was concentrated (Hindman and Harvey 2004), 
the locality-wise relative importance of these two 
factors might be lower as compared to that of extent 
of light penetration.  Overall uniformity of water 
depth and salinity in mid-bay was the potential cause 
for the lower relative importance of the relevant 
predictor variables (i.e., WD and S).  Thus, 
measurement of environmental factors at 18 study 
sites in the mid-bay portion revealed that water depth 
and salinity were more or less uniform among 
individual sites.  At seven (39%) sites, water depth 
was  0.50 to 0.75 m, at another seven (39%)sites, the 
depth was over 0.75 m but less than 1 m and only 
four (22%) sites had 1 m (or slightly more) depth.  At 
15 (83%) sites, salinity was around 9-10 ppt, and the 

remaining 3 (17%) sites had salinity over 10 ppt.  In 
our view, the relative importance of the salinity 
variable also would be low because 30 of the 34 SAV 
beds (88%) consisted of R. maritima only (Tatu 
2006).  The SAV beds consisting of only R. maritima 
covered about 97% of the total SAV bed area at our 
study sites (Tatu, in press) indicating its 
predominance in our study area.  Because R. maritim, 
is a eury-haline species (Hurley 1990), salinity would 
not have a substantial impact on its growth and 
survival.   
 
The relative importance of the predictor variable of 
the Mute Swan population (SP) might be lower than 
that of other predictor variables because Mute Swans 
are not the primary cause for SAV decline in the bay, 
but an additional factor (Maryland DNR 2001).  
Accordingly, the weight of this predictor variable 
was lower than that of other predictor variables in the 
best selected model (Table 1).  Mute Swans likely 
cause a synergistic effect with abiotic variables, 
resulting in increased SAV decline in the Bay.  Mute 
Swan control should be used along with other 
practices to combat SAV decline in the Chesapeake 
Bay.   
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Table 1.  Ranking of 15 a priori candidate models relating Submerged Aquatic Vegetation cover decline to predictor variables (water depth [WD], light 
penetration [LP], salinity [S], and Mute Swan population [SP]) for Chesapeake Bay, Maryland, 2003-04. Models were ranked using Akaike’s 
Information Criterion for small sample size (AICc). 

 
Model structure 
 
Y = Decline in percent cover 

Equation 
 
 

AICc ΔAICc K wi 
 

 
Y = WD ± LP ± S ± SP 

 
55.2929 - 10.7255WD - 38.3855LP + 8.1752S + 0.6477SP 

 
127.5 

 
0 

 
6 

 
0.8430 

Y = WD ± LP ± S 28.127 - 0.2264 WD - 21.0908LP + 3.3922S 131.6 4.1 5 0.1080 

Y = WD ± LP ± SP 39.4587 - 5.0608WD - 27.1802LP + 0.5804SP 134.5 7.0 5 0.0250 

Y = LP ± S ± SP 35.7047 - 33.6013LP + 7.5071S + 0.6303SP 136.0 8.5 5 0.0120 

Y = WD ± S ± SP 40.0742 - 6.8446WD + 3.3218S + 0.5424SP 137.8 10.3 5 0.0050 

Y = WD ± LP 66.1595 - 1.7946WD - 16.9337LP 137.9 10.4 4 0.0050 

Y = LP± S 28.5030 - 20.9971LP + 3.3805S 140.2 12.7 4 0.0020 

Y = WD ± S 76.6266 - 9.1784WD + 0.9758S 142.7 15.2 4 0 

Y = LP ± SP 45.2999 - 25.2724LP + 0.5746SP 142.9 15.4 4 0 

Y = WD ± SP 72.9620 - 7.1079WD + 0.5244SP 143.9 16.4 4 0 

Y = S ± SP 33.8981 + 3.3724S + 0.5458SP 146.1 18.6 4 0 

Y = LP 64.1566 - 17.5823LP 146.5 19.0 3 0 

Y = WD 86.1549 - 9.2344WD 146.7 19.2 3 0 

Y = S 68.6378 + 1.0239S 149.2 21.7 3 0 

Y = SP 67.0658 + 0.5277SP 152.2 24.7 3 0 
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Table 2. Localized data on Mute Swan population and other environmental variables used to predict the best approximating model for Submerged Aquatic 
Vegetation decline using information theoretic approach (Burnham and Anderson 1998) on the Chesapeake Bay, Maryland, 2003-04.  
aTotal water depth (m). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

bExtent of light penetration= [Secchi depth/Total water depth]x100. 
cSalinity of water (ppt). 
dMute Swan population.  
eDecline in SAV percent cover due to Mute Swan herbivory, i.e. % difference in SAV cover in exclosure and open plots. 
      

WDa LPb Sc SPd Ye

0.95 77.40 9.20 2 55.55 
0.75 100.00 9.24 44 100.00 
0.79 100.00 10.20 7 63.05 
0.75 68.30 9.70 22 88.88 
0.69 74.30 10.44 44 92.62 
0.91 93.50 9.03 2 36.71 
0.59 100.00 9.73 27 83.17 
1.00 43.70 11.26 2 76.92 
0.97 100.00 9.96 2 89.88 
0.64 100.00 8.65 12 88.93 
0.95 96.40 9.46 48 92.86 
1.10 65.40 9.50 50 81.20 
1.02 50.20 9.60 30 92.96 
1.07 93.50 9.60 9 90.54 
0.50 100.00 10.62 10 75.00 
0.76 62.00 9.66 18 31.58 
0.77 52.70 9.73 39 75.07 
0.54 100.00 9.38 25 100.00 
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THE EARLIEST HISTORICAL RECORDS OF TRUMPETER SWANS - EXTRALIMITAL TO TODAY’S 
DISTRIBUTION 
 
Michael R. North, Minnesota Department of Natural Resources, 1601 Minnesota Drive, Brainerd, MN 56401 
 
 
 
Editors’ Note:  This paper was presented as a poster 
at the 20th Society Conference. 
 
The earliest historical mention of swans in North 
America found by Banko (1960) extends back to 
1632, when Thomas Morton wrote about their 
occurrence in New England. The next record 
mentioned by Banko is from John Lawson, who in 
1709 documented their occurrence in North Carolina 
and was the first to differentiate between Trumpeter 
and Tundra swans; Lawson referred to them by name 
as “trompeters” and alluded to their nesting on lakes. 
Banko then comments that it was another century 
before Trumpeter Swans specifically appeared in the 
literature again, this time in the journals of Lewis and 
Clark; and that swans, in general, did not appear in 
the literature until 1795 when Samuel Hearne 
published his Hudson Bay/Arctic diaries from the 
period 1769-72.  However, Banko contradicts himself 
after mentioning Belkamp’s 1784 description of 
trumpeters in New Hampshire. Banko (1960) and 
Mitchell (1994) document fossil records from 
Florida; former breeding as far south as the 
Carolinas, Tennessee and Mississippi; and former 
wintering along the Gulf Coast to central Florida, 
along the Atlantic coast northward, and two winter 
records from Mexico as far south as Tamaulipas. 
 
I have found an earlier record of swans in the 
literature, and it is a record that is extralimital from 
today’s known historic distribution of swans. In 
1587, John White recorded swans in the East Caicos 
Islands, southeast of southern Florida that, at that 
time of year, could only have been Trumpeter Swans. 
At the time he was leading an expedition to Virginia 
to establish a colony of which he would be the 
governor. White was an accomplished artist, of both 
Native Americans and wildlife in detail, and he had 
been part of the 1585 expedition to Roanoke in which 
he and Thomas Harriot accomplished an immense 
natural history survey of the region’s flora, fauna, 
people, geography and geology. Some of his 
paintings even depict swans flying in the background. 
Previously, he had also been on one of Frobisher’s 
expeditions to Baffin Island in 1577. Therefore, there 
is no reason to question his identification in the 
excerpt from his journal that follows: 
 

“The sixt of Julie wee came to the Islande Caycos... 
others spent the latter part of that day in other parts of 
the Island ... some fowling, some hunting Swannes, 
whereof we caught many. The next daye earely in the 
morning we waied anker, leaving Caycos, with good 
hope, the first lande that wee sawe next, should be 
Virginia. About the 16. of July we fell with the maine 
of Virginia ...” (David Beers in Quinn and Quinn, 
1985). 
 
There is no other species of swan that this could be 
other than the Trumpeter Swan, presuming that 
Tundra Swans vacated the Atlantic seaboard then as 
they do now in spring and summer. Tundra Swans 
have been recorded as accidental in Bermuda, Cuba, 
and Puerto Rico (Limpert and Eamst 1994). It is 
interesting that White uses the phrase “...whereof we 
caught many,” instead of “shot” many. Does that 
imply flightlessness, perhaps as cygnets or molters? 
Regardless, this is a significant extension of the 
known historical range of Trumpeter Swans whether 
they were breeders or nonbreeders. If these were 
molting birds, than that would further suggest 
Trumpeter Swans instead of tundras. Trumpeters 
typically molt in late June and July (Mitchell 1994), 
e.g., 13 July 1823 in Minnesota (Banko 1960) 
whereas tundras typically molt late July through mid-
August (Limpert and Earnst, 1994; pers. 
observation). 
 
OTHER EARLY SWAN RECORDS 
 
In the interest of historical accuracy, it should be 
noted that there are other early records of swans that 
Banko (1960) overlooked. Thomas Harriot (1588) 
wrote “...and in winter great store of Swannes and 
Geese ...” occurred at Roanoke, North Carolina, in 
1585-86. Although Hamot’s account predates 
White’s account, Harriot’s swans cannot be 
prescribed as trumpeters or tundras because of the 
time of year. And, although White’s paintings from 
the 1585-86 expedition depict swans, there is 
uncertainty to what time of year they were painted. 
Captain John Smith (1630) mentioned encountering 
swans in coastal Massachusetts during the summer 
and/or fall of 1614.  Alexander Henry, one of the few 
English traders to survive the Ojibwa massacre of the 
British at Fort Mackinac on June 4, 1763, wrote, “I 
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had, in the room in which I was, a fowling piece 
loaded with swan shot [at the onset of the attack]” (in 
Warren 1984, page 205). Lastly, Jonathan Carver 
included swans among “a vast resort of all sorts of 
water fowl” along the Minnesota River, Minnesota, 
in the fall and spring of 1766-67 (Parker 1976). 
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Figure 1.  Swan painting by John White, 1585. From: Hulton, P. 1984. America 1585, The Complete Drawings  
of John White. University of North Carolina Press. © The Trustees of the British Museum. 

 
 

 
 

Figure 2.  Indians fishing, with swans flying in background, John White, 1585.  From: Hulton, P. 1984. America 
1585, The Complete Drawings of John White. University of North Carolina Press.  © The Trustees of the British 

Museum. 
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THE PRIVATE SECTOR’S ROLE IN RESTORATION 
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THE TRUMPETER SWANS OF MONTICELLO, MINNESOTA 
 
Sheila Lawrence, 117 Mississippi Drive, Monticello, MN 55362 
 
 

I am Sheila Lawrence and I live next to the 
Mississippi River in Monticello, Minnesota. Our 
stretch of the Mississippi has been a winter home for 
hundreds of ducks and geese since the start up of 
Monticello’s nuclear power plant in the 1960’s. 
During normal winters the warm water discharge 
keeps the river open for approximately 6 miles down 
stream. When winters are mild, the river remains 
open for 10, perhaps 20 miles.  
 
We moved to Monticello in 1984. I enjoyed watching 
the ducks and geese and started putting corn out for 
them. One evening in 1985, I was watching the local 
news and they had a segment about a Trumpeter 
Swan being released. A woman was carrying a huge 
swan and when she got to the water she set it down 
and let it go. The swan took off running across the 
water flapping its wings the whole time. I was 
amazed at such a sight and thought wouldn’t it be 
wonderful to work with those beautiful swans? You 
know the old saying, “Careful what you wish for, you 
just might get it.” Little did I know then what fate 
had in store for me or just how much the Trumpeter 
Swans would change my life. 
 
When I started seeing swans on the river I called 
around to report the sightings and was put it touch 
with Donna Compton. Once I met Donna in person, I 
realized it was her I had seen on the news that night. 
For those of you who didn’t know Donna, she was a 
wildlife technician for Hennepin Parks and a very 
active member of The Trumpeter Swan Society. We 
all miss her dearly. 
 
Fifteen swans wintered in Monticello for the first 
time during the season of 1987-88. By 1994, the 
count had grown to 90 swans and Donna asked how I 
would feel if sometime in the future there would be 
more than 300 swans wintering here. I clearly 
remember saying,  “Donna, that would be wonderful, 
but I don’t think I would be able to feed that many 
birds.” I guess I never realized how far I’d go for 
those magnificent swans. Last winter it was estimated 
that over 1100 trumpeters were on our stretch of the 
river. This winter will mark the 19th year that the 
swans have graced our shores.   
 
The swans come to Monticello when the lakes and 
ponds in our area are freezing over which has been as 
early as November 1st and as late as December 20th. 

At first they come in gradually and then sometimes 
there can be an increase of 400 birds in 1 day. It still 
astonishes me whenever that happens. With the first 
warm up in February, there is a noticeable drop of 
four to five hundred swans within a week’s time. It is 
generally reported during the same time frame that an 
increase of a similar number of swans is observed on 
the Otter Tail River system, which is northwest of 
Monticello near the City of Fergus Falls, Minnesota. 
Based upon this, I am of the opinion that the birds 
nesting in the northwest area might have established 
a habit of leaving earlier than the ones from the 
central area where we are located. During mild 
winters on our stretch of the river, the majority of 
swans are here for 6 weeks or less. A person can 
usually see swans at Monticello from December into 
March, but I always tell people, “To see the largest 
number of birds you should come in January, since 
the other months are “iffy” and weather dependent.” 
 
Last year, I fed 1,200 pounds of corn a day when the 
whole group was here and adjusted it down as they 
started leaving. I figure the swans got 1,000 pounds 
daily and the ducks and geese 200 pounds or so. I 
have been feeding this ratio for the past 3 years. I put 
the corn in tubs that are high enough that a swan can 
easily eat from, but a goose has a harder time. Until 2 
years ago, I logged countless hours hauling corn 
down to the river either using a sled or a wagon 
depending upon how much snow we had. Now, 
thanks to the insight and generosity of some 
wonderful people, there is an auger that moves the 
corn from the gravity wagon that sits in our driveway 
to the riverbank, a distance of almost 200 feet. With 
the auger my work has been cut by more than half. It 
is through this same generosity of private donations 
that most of the corn being fed is paid for each year. 
 
Based upon my records and information that has been 
available to me, I feel the attrition rate has been small 
compared to the number of birds that winter here. 
The past 10 years have shown an attrition rate of less 
than 2% per winter with some years being less than 
1%.  However, I am certain that more swans have 
probably died on this stretch of the river during this 
time frame, but their carcasses were never recovered.  
 
Over the past 18 years, my records show there have 
been 32 deaths caused by lead poisoning. There have 
been 26 fatalities due to collisions. Twenty-two of 
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these were with power lines; three swans hit the 
Highway 25 bridge and one swan hit a water tower. 
One swan was found dead with its foot caught in a 
rope that was tied to a cement block. One cygnet died 
from a lung infection and there were at least seven 
unknown causes due to the fact that the bodies were 
either scavenged or I was not informed of the 
necropsy results. Even though their bodies were not 
recovered, I believe at least five swans died from 
extreme ice build up on their collars. I say this 
because of the conditions I witnessed and the fact that 
the collared swans did not return to their family 
groups and were never seen again. 
 
I attempt to catch as many swans “in need” as I can, 
whether it be the classic “look of lead poisoning”, 
broken wings or fishing line and lures. There have 
been several times when I’ve walked up to the house, 
dripping wet carrying a sick or injured swan and my 
husband Jim will shake his head and say, “You know 
Sheila, some day they’re going to find you down at 
the Coon Rapids Dam.”  
 
Jim and I also check out reports of dead or injured 
swans in the area at the request of Three Rivers Park 
District, the Minnesota Department of Natural 
Resources (DNR) or concerned citizens. We do what 
we can to help in those situations. Sometimes it 
involves attempting to catch an injured swan or 
retrieving a dead one.  
 
Although the swans have had to endure some harsh 
conditions, generally speaking, life is pretty good for 
them at Monticello. The swans that winter here 
appear to be thriving. During the first 10 years, the 
average increase from 1 year to the next was 38 
percent with the lowest year being a minus 10 percent 
and the highest year being 88 percent. The 88 percent 
represents an increase in the flock size from 48 to 90 
swans. For the past 5 years the average growth from 
year to year has been 21 percent. 
 
For 18 years, I have kept track of and recorded the 
number of swans wintering on our stretch of the 
river. In years past, counting used to be so easy. Now 
it is challenging to remain focused and to concentrate 
on achieving a fairly accurate count. I have also kept 
track of the color and numbers of the collars and 
wing tags, plus all leg band numbers that I’ve had the 
opportunity to read with binoculars.   
 
For the most part, the swans are relaxed around me, 
but they are not tame swans. They are wary of 
unfamiliar people and situations. In general, 
seemingly insignificant occurrences will alarm them. 
This can take the form of someone fishing from 

shore, neighbors doing normal activities in their back 
yards or park visitors going beyond the designated 
fenced area.   
 
There was a time when I knew the personality of 
each trumpeter that ate at Sheila’s Diner. It was like a 
soap opera from year to year.  I followed the 
continuing change in the flock relating to which swan 
had lost a mate, which one found a mate, how many 
cygnets did each pair have and which youngsters felt 
grown up and strong enough to challenge the older 
birds.  
 
A Hennepin Parks (since renamed Three Rivers Park 
District) swan, 54NA, spent 13 winters at Monticello 
and over those years she brought 27 cygnets with her. 
She died at the age of 19. My all time favorite swan, 
Minnesota DNR Number 7, spent 14 winters at 
Monticello and over the years she showed up with a 
total of 23 cygnets. She died at the age of 17. A 
cygnet from Number 7’s first brood is MN DNR 9. If 
she returns this season, it will be her 17th winter at 
Monticello. Over the past 12 years, MN 9 has done 
her part to help increase the flock size by having 
raised 32 cygnets. Together these three remarkable 
female trumpeters have brought 82 cygnets to winter 
at Monticello. 
 
My favorite couple was MN 7 and MN 8. They met 
and fell in love at the Minnesota Zoo and were then 
given to the Minnesota DNR.  The pair was released 
with plenty of fanfare as that event celebrated the 
beginning of the DNR’s Trumpeter Swan restoration 
program. Number 7 was a busybody and liked 
excitement, always instigating little battles even 
though she couldn’t fight worth a darn.  Number 8, 
on the other hand, was mellow and easygoing. He 
was a good fighter and defended her faithfully. The 
3rd year, they brought their first cygnet to 
Monticello, which was MN 9. That same year 
Number 8 died when he hit the Minnesota State 
Highway 25 bridge on a windy day.  The rest of the 
season, Number 7 seemed withdrawn, but she must 
have snapped out of it, because the next year she 
returned with a new mate and seven cygnets. It was 
rumored that Number 7 had only six cygnets that year 
and kidnapped the seventh one. It was good to see her 
up to her old tricks again. As fate would have it, 2 
years later she lost her second mate. The following 2 
years she wintered alone, but then, once again, 
Number 7 returned with a mate and cygnets by her 
side.  
 
The swans have received plenty of media coverage 
both on television and in the newspapers. They have 
been featured on the evening news many times and 
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on just about every outdoor TV program in the 
Minnesota area. Last year, an article was written in 
the St. Paul Pioneer Press and was picked up by a 
news agency and published in newspapers all over 
the country, even as far away as Hawaii. Word of the 
Monticello swans has, indeed, gotten around. 
 
For the past 3 years, the Monticello Chamber of 
Commerce has been promoting the swans for 
tourism. It must have been fate again, as the city just 
happened to own a small lot right next door to where 
I live. They put up a split rail fence and warning 
signs to keep the swan viewers in the park so they 
would not disturb the birds. The City put in a walking 
path to make the winter walk up to the fence easier 
for the elderly and handicapped. They erected an 
informational sign about Trumpeter Swans and have 
a pamphlet and donation box in the park area. Two 
years ago, in addition to regular advertising, the 
Chamber of Commerce rented billboard space to 
catch the attention of travelers on Interstate 94.  
 
Three years ago, a local artist was hired to make a 
beautiful swan sculpture that is on display outside the 
Monticello Community Center. Now there is a rumor 
concerning a plan to put in approximately 20 off-
street parking spaces for the swan visitors in order to 
reduce traffic congestion on our little residential 
dead-end street. People have come from as far away 
as California, New York, Texas, and Connecticut to 
view the swans. The Chamber of Commerce 
estimated the number of visitors to the City Park last 
winter at 6,000.  
 

Because of the swans, I have met and enjoyed the 
company of many interesting and good-hearted 
people. My life certainly is richer for the experience. 
The swans have led me on a remarkable journey, one 
that is still unfolding. I have had the privilege of 
watching the trumpeters grow from that small flock 
of 15 in 1987 to over 1,100 this past winter. For 18 
years I’ve witnessed their antics, all the displaying, 
the trumpeting, courting and mating rituals, all those 
good fights, and how proud they can be of 
themselves and their families. To stand on shore at 
dusk and have 400 trumpeters fly in from all 
directions and land in front of you is truly an amazing 
experience. Memories like these I will always 
treasure. The way I see it, the swans have given me 
much more than I have given them. I would like to 
thank each of you for any part you may have played 
in making all this possible.   
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TRUMPETER SWANS FROM A VOLUNTEER’S PERSPECTIVE 
 
Beverly and Ray Kingdon, 5024 Cenaber Court, Burlington, ON L7L 5G7 
 
 
 
I began my second career in 1989 having answered 
an advertisement from Scott Paper Ltd. outlining a 
need for funding for a Trumpeter Swan 
reintroduction program for the Province of Ontario.  I 
was recently retired from the Bank of Montreal due 
to health problems and felt the need to be involved in 
more than a financial way, in something that returned 
a benefit to society. 
 
I answered the ad suggesting that perhaps a physical 
contribution would be more meaningful and I was 
referred to a gentleman named Harry Lumsden who 
suggested that, if I really wanted to be involved, I 
should dig a pond, fence it, and become a co-operator 
for the production of cygnet swans for release to the 
wild. 
 
We owned a farm in Northern Ontario near North 
Bay and I immediately set about to satisfy his 
requirements.  In the spring of 1990, Harry delivered 
a pair of captive, magnificent swans for our pond and 
I was officially a co-operator.  It was fun and 
meaningful, but in the winter of 1993, this became a 
diminutive part of my Trumpeter Swan involvement. 
 
Harry called in early December to advise that the first 
Trumpeter Swans to mate in the wild and migrate in 
Ontario in nearly 200 years were observed in the west 
basin of Lake Ontario, close to my winter home.  
Overnight, my life and priorities changed as I became 
responsible for six cygnets and their parents. 
 
It was imperative that we keep this brood healthy and 
prevent any further migration south because the 
danger from power lines and lead poisoning was, in 
our opinion, a significant impairment to their 
survival. The swan family thrived and every winter 
the pair returned with their current year’s cygnets and 
past year siblings until the numbers grew to a point 
where some structure in our system became 
necessary. 
 
The need for information regarding nest sites, routes 
of migration, brood sizes, and health and habitat 
conditions became more critical and a volunteer 
group was necessary to provide this information for 
the overall coordinator of our Province.  I knew that 
we needed many eyes in the sky and province-wide 
information availability, so I set about to cultivate 

birding groups, horticultural groups and all people 
interested in the preservation of nature and wildlife. 
 
Accomplishing these critical points would require a 
considerable number of dedicated volunteers.  To 
gain an appreciation for the magnitude of our current 
volunteer group, in a recent application for a funding 
grant from the Trillium Foundation of Ontario, our 
donated hours to the program were valued at 
$268,000.00 per year, using $12.00 (Canadian) per 
hour to arrive at the total. 
 
Included in the volunteer hours are the co-operator 
participants who raise cygnets for release to the wild 
and Ron and Michael Bauman at Fair Lake who 
cared for and fed the cygnets in the pens owned by 
the Grand River Conservation Authority for 2 years 
prior to their release. 
 
Over and above my involvement in the points 
addressed, it became obvious that we had a 
requirement for funding to carry on with the valuable 
work that was being done in the reintroduction 
program.  I was personally involved in securing 
private funds to assist the swan reintroduction 
program at Wye Marsh Wildlife Centre (Wye Marsh) 
in Midland, Ontario, which was a principle release 
site and to erect a small hospital for recovery of sick 
and injured swans at that centre. 
 
I was also fundamentally involved in securing a grant 
from the Trillium Foundation to cover a portion of 4 
years of expenses for the Ontario swan program. 
 
To maintain continuity and allegiance, I served on the 
Board of Directors at Wye Marsh, South Peel 
Naturalists’ Club and the Callander Horticultural 
Society.  I also became a member of the Amhurst 
Wildlife Foundation, who bank the donations and pay 
the bills for the Ontario Trumpeter Swan program, as 
well as a member of Nipissing Naturalists’ Club, 
Friends of Mashkinonje, Royal Botanical Gardens 
and am an active member of the Bird Wing of 
Nipissing.  I also maintain a working relationship 
with Canadian Wildlife Service who assists us in 
reporting bird mortality along the beach strip in the 
west basin of Lake Ontario. 
 
My volunteer activity has placed me in a close 
working relationship with the Wild Bird Clinic at the 
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University of Guelph who provide medical treatment 
and scientific information on all of the injured and 
dead Trumpeter Swans. 
 
Several of our volunteers, including myself, are 
involved in aerial surveillance of nest sites and 
cygnet counts as well as expanded locations as the 
swans move further and further into Northern 
Ontario. 
 
Three dedicated volunteers, my husband Ray, and I 
are responsible for the winter feeding program in the 
west basin of Lake Ontario which winters 25% of the 
total Ontario Trumpeter Swan population. 
 
During the winter 2004/05, our numbers were 132 
birds and they, along with some other wintering 
waterfowl, consumed 2,200 pounds of whole shelled 
corn.  Our winter feeding program is considered 
essential since our numbers are fragile and we wish 
to prohibit further southward migration until we have 
a self sustaining population of trumpeters.  At the 
winter feeding site, our volunteers assist in sexing, 
banding and tagging, throughout the winter months. 
 
The over-wintering program has provided me with 
the opportunity to spend considerable time with the 
trumpeters. I have had the leisure to befriend and 
study behaviour patterns of parents, families, and 
individuals on their own.  Some of my observations 
have been unique and considered valuable by Harry 
Lumsden who is the recipient of this information. 
 
Further into my involvement with the feeding 
program, I was able to collect data on a particularly 
hazardous stretch of west basin beach between 
Burlington and Hamilton, a direct swan flyway from 
Lake Ontario to Burlington Bay along which run 
several strands of high tension power lines. 
 
With the assistance of the Canadian Wildlife Service 
and South Peel Naturalists’ Club, we had positive 
meetings with Ontario Hydro One who, after 

reviewing the facts we presented, agreed to place bird 
flight diverters on their lines by the Burlington 
Bridge, which resulted in a substantial reduction of 
mortality of all bird types, including swans. 
 
In 2002, it was determined that Lake Nipissing near 
North Bay in northern Ontario would be an ideal 
release site for Trumpeter Swans and, over the next 3 
years, 26 swans were released in that area. 
 
I am particularly gratified that the Bell Telephone 
Company of Canada, that is responsible for all phone 
services, considered our project important enough to 
places a pair of magnificent Trumpeter Swans on the 
cover of their 2006 telephone listing edition for the 
entire North Bay area.  North Bay is my birthplace. 
 
The Ontario program has been very successful.  We 
currently have 523 free-flying birds and 82 pairs of 
breeding age and are nearing our objective for a self 
sustaining population. 
 
These 15 years have been wonderful, fulfilling, and 
gratifying, giving me an overall feeling of returning 
something back to the world. 
 
My mentor, benefactor, and very dear friend Harry 
Lumsden was rightfully awarded the Order of Canada 
for his tireless efforts in bringing the Trumpeter 
Swans back to Ontario.  This is the highest 
recognition in our country for an individual and 
Harry has many times credited the entire success of 
the program to our strong and dedicated volunteers. 
 
It is a pleasure and an honour to present this 
information to you, a dedicated group who are overall 
responsible for the successful reintroduction and 
protection of one of the magnificent birds of North 
America and I am pleased to play a small part in such 
an overwhelming success. 
 
 
 



 

 158

THE NESTING TRUMPETER SWANS OF DAWN, MISSOURI 
 
Bud Neptune, 19154 County Road 100, Dawn, MO  64638 
 
 
 
My wife Debbie and I live in Dawn, Missouri, south 
of Chillicothe, along the Livingston - Carroll county 
line. We have a 1.5 acre pond on our property that is 
located in the timber.  This summer we were 
extremely blessed to host a breeding pair of 
Trumpeter Swans. Much of the land near our house is 
in timber, brush, hay pasture, and row crops.  There 
are 6 square miles south of our house that are wild 
with no roads running through. There is a Missouri 
Department of Conservation (DOC) Wildlife Area 
not too far away where crops such as soybeans, 
wheat, and corn are planted to provide food for the 
wildlife. There are no power or telephone lines on 
our property that would present any obstruction or 
danger for waterfowl landing in our pond.  In fact, 
there is a 100 - 150 yard-long strip of clear flying 
towards the pond dam.  Behind the dam is a 
cornfield.   
 
Our swan story started when one of our sons, Scott, 
was down turkey hunting at our pond earlier this 
spring and saw what would have been a male 
Trumpeter Swan. He did not see the female who we 
now know must have been sitting on a nest.  In early 
June 2005, I was down at our pond catching blue gills 
for bait for lines for the Grand River and saw the pair 
of swans with what looked to be two very small 
babies in between the parents.  About a week later, 
Debbie was with me and we confirmed that there 
were actually three babies.  The babies stayed very 
close to the parents who were very protective. 
 
Once we realized we had Trumpeter Swans on our 
property, a couple of friends from Chillicothe who 
belong to the local Audubon Society brought down a 
spotting scope and were able to read a red neck band 
“J94” on one of the birds.  I had also e-mailed the 
National Wildlife Society who then contacted Ron 
Andrews, a biologist with the Iowa Department of 
Natural Resources (DNR).  As it turned out, Ron 
Andrews and his assistant Dave Hoffman were aware 
that the trumpeter pair had been in our area in 2004.  
I had seen the swans flying as well, since the pair had 
been visiting area ponds and lakes within a 5-mile 
radius from our property. We were told by the Iowa 
DNR that J94 was a male trumpeter born in 
northwest Iowa in 2000 and was released in 
Southeast Iowa in 2001. 

 
The DOC Wildlife Area may be one reason the swans 
stayed in our area. Last winter, it was mainly open 
and there was a lot of available planted winter food.  
Also, the Grand River that is 12 miles north of our 
farm, just south of Chillicothe, stays open most of the 
winter.  Further, we live about 30 swan-flight miles 
west of the Swan Lake National Wildlife Refuge, 
Sumner, Missouri, where the Iowa DNR had reports 
of these swans being spotted 2 years ago.  
 
We limited our visits to the pond to about once a 
week so as not to scare the swan family. We bought a 
new camera to take photos and I also have about 20 
minutes of video of the swans.  The birds seemed to 
be getting used to us. I e-mailed The Trumpeter Swan 
Society who sent me a packet of swan information 
and also read whatever else I could find out about 
swans on the Internet. The Iowa DNR folks were 
quite excited that this was the first documented 
successful nesting of Trumpeter Swans in Missouri 
since 1876! 
 
We kept the swans a carefully guarded secret most of 
the summer since we did not want to scare them off 
their breeding pond.  But, we knew that once the 
young learned to fly, they would be flying in the area 
and local people needed to know about them to help 
keep them safe, especially during goose hunting 
season. The swans made the front page of The 
Kansas City Star in August 2005 with a large color 
photo of the two adults and the three large cygnets.  
There are also plans for the Missouri Department of 
Conservation to run a story in some of their state 
wildlife publications.  
 
I believe that there definitely would be more interest 
from other private landowners in the Mississippi 
Flyway if the private land owners thought they could 
develop a nesting lake with the right habitat on a 
smaller acreage – perhaps between 6-120 acres.  
 
We are glad that God blessed us with the feathered 
visitors from Iowa and for all the hard work that you 
and the various conservation personnel in the various 
states have performed in preserving this magnificent 
bird. 
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Figure 1. Scene showing the Neptune’s pond habitat in Dawn, Missouri. 
 
 
 
 

 
 
Figure 2. Trumpeter pair and three cygnets on the Neptune’s pond, Dawn, Missouri. 
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THE TRUMPETER SWAN SOCIETY 
 
The Trumpeter Swan Society (TTSS) is a private, non-profit organization dedicated to assuring the vitality and welfare 
of wild Trumpeter Swan populations. 
 
Since its founding in 1968, TTSS has provided the vision, knowledge, and advocacy to move restoration efforts 
forward and improve management of Trumpeter Swans across North America.  Our ~ 500 members in the U. S. and 
Canada include interested private citizens and waterfowl propagators, plus most of the professional waterfowl 
biologists and managers who have guided Trumpeter Swan restoration and management in recent decades.  Most of our 
accomplishments result from the work of our members and Board of Directors in their professional roles and through 
their countless hours of volunteer effort. 
 
The Society is run by a President, Vice-President, Board of Directors and a part time Executive Director and 
Administrative Assistant.  The Society headquarters is located at Three Rivers Park District, Plymouth, Minnesota. We 
publish our newsletter Trumpetings three times per year and North American Swans, schedule determined by the 
Executive Committee.  We are a nonprofit, tax exempt corporation under Section 501(C)(3) of the Internal Revenue 
Code.  Contributions are tax deductible.  To find additional information and a listing of the Board of Directors, please 
visit the TTSS web page at www.trumpeterswansociety.org 
 
 
Category of Membership - (Membership year is January 1 to December 31) 
Please check one: 
 

 Student   $ 15.00 AFFILIATE MEMBERSHIP CATEGORIES 
 Retired  15.00  Supporting $ 100.00 
 Regular  25.00  Contributing  250.00 
 Family  30.00  Corporate  1,000.00 
 Organization  50.00  
 Life (Endowment Fund)  500.00 

 
An Affiliate membership will be accorded to any persons or organizations paying $100 or more per year for 
membership, excepting life memberships which are paid only once.   
 
 
Name__________________________ Affiliation_________________________Date__________ 
 
Address_________________________City____________________ 
 
State/Province____________________Zip code__________Telephone__________E-mail__________ 
 
 
I have enclosed __________ 
 
Please make checks payable in U.S. Dollars to The Trumpeter Swan Society. 
Canadians please indicate "in U.S. Dollars" on check.  U.S. contributions are tax-deductible. 
 
Mail to:  The Trumpeter Swan Society, 12615 County Road 9, Plymouth, Minnesota  55441. 
 
 




