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Abstract �± Duckling Survival 

Lesser scaup (scaup) populations have been experiencing continent-wide decline 

since the 1980s.  It is important to have complete understanding of the critical factors 

influencing population change (e.g., duckling survival, nesting success, and 
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(below-average temperatures and above-average precipitation events) has clearly been 
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(www.wcc.nrcs.usda.gov/nwcc/site?sitenum=568&state=mt).  The average annual precipitation 
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necessary to allow all eggs to hatch.  Ducklings at the nest were primarily captured using the 

containment method; however, additional ducklings were also captured opportunistically at nest 

bowls that were not originally discovered during nest searching.  Nest hatch primarily occurred 
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9.5º C, accumulated precipitation was 0.0 mm and 0.0 mm, and mean water temperature was 

17.4º C and 14.4º C during survival intervals one and two, respectively. 

Given an unknown hatch date at first capture, I used equations generated from the linear 

regression models of known-
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Models for mass at hatch performed best when mass2 was added (Lebreton et al. 1992).  

The most parsimonious duckling survival model odel
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Contrary to the prediction of 
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condition could be t
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Figure 1.3. Daily lake stage (meters above mean sea level) of Lower Red Rock Lake, Red 
Rock Lakes National Wildlife Refuge, Montana, USA, from 1 May to 27 October 2010-
2013.  The mean water level (orange line) is over the same period of dates (1 May to 27 
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Figure 1.7. 
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et al. (2014) also reported that returning scaup females who nested successfully the 

previous year on the Refuge used open water habitat and emergent vegetation within 300 m 

�R�I�� �W�K�H�L�U���S�U�H�Y�L�R�X�V�� �\�H�D�U�¶�V�� �Q�H�V�W���V�L�W�H���� �� �,�Q�� �Jeneral, scaup tend to nest closer to water than most 

other terrestrial nesting waterfowl species because they are not able to walk effectively on 

land and therefore, have greater foraging efficiency near water.  At Yukon Flats, Alaska, 

between 2001 to 2003, nests (n = 177) were located on average 4 m from the water edge 

with 71.4% of nests located within 0.5 m from water; only seven nests were located greater 
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high-



39 

 

surrounding Lower Red Rock Lake (Table 3.1).  Lower Red Rock Lake was divided into 16 
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(95% CI = 0.75-0.93) on 20 August (Warren et al. 2014).  Nesting earlier often induces a 

larger clutch and higher quality young but a lower chance of successfully hatching (Dawson 

and Clark 1996, Dawson and Clark 2000), and breeding later results in significantly 

increased nest success but is coupled with smaller clutch sizes and lower recruitment rates 

(Flint et al. 2006).  Estimates of mean clutch initiation were latest in 2011 when lake levels 

rose due to melting of an above-average snowpack during scaup nest initiation.  This spike 

in water levels flooded many of the nests and is thought to be the cause for the small sample 

of nests found that year (Warren et al. 2014). My results indicate that the trade-offs in 
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Figure 2.3. Box plots representind, 



57 

 

 
Figure 2.4
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Figure 2.6. Maximum likelihood estimates of lesser scaup nest success from 2006
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Figure 2.9. Distribution of lesser scaup nest-
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Figure 2.10. Distribution of Hot (red; successful) and Cold (blue; unsuccessful) Spots based 
on nest fate of lesser scaup in high

on 2006, 2008,ed 
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Abstract �± Blood Parasite Prevalence 

B
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Chapter 3 - 
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reproductive effort, and parasite defense (Bennett et al. 1975, 
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season, comparable to that of areas in the Western Boreal Forest, (e.g., Minto Flats State 

Game Refuge located in Alaska, latitude 65�q; Gurney et al. 2011).  However, the Refuge 
















