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PREFACE 
 
This document reports on our monitoring, research, management, and outreach activities during the 
past 12 months (2014 ς 2015). We prepared it to inform our partners, cooperating agencies, funding 
sources, and other interested parties of our activities and to provide a preliminary summary of our 
results. 
 
The data, data analyses, results, summaries, and interpretations found in this document are not final 
and should be considered as such when being cited or referred to in documents, reports, proposals, or 
presentations. Please contact us before using any of this material and for additional information that 
may be available. 
 
In an effort to make the information in this document more accessible, it is divided into five (5) sections: 
Introduction, Monitoring, Research, Management, and Outreach. 
 

Introduction: This section describes the project area and summarizes conditions 
encountered during the 2015 field season. 
 
Monitoring: This section describes the data we collect every year for basic demographic 
analyses and includes the number of nests and chicks found in the focus area. These 
data are collected and summarized in a form that allows comparison across the ranges 
of both species. 
 
Research: This section describes our research objectives, research methods, data 
collection, and data analyses. 
 
Management: This section describes our actions intended to protect Interior Least Terns 
and Piping Plovers and their nests from interference and disturbance. 
 
Outreach: This section describes our efforts to increase public awareness and 
understanding of Interior Least Terns and Piping Plovers and to promote environmental 
literacy. 
 
 

 
The following icons are used on maps to designate nest locations. 

 
 
 

Interior Least Tern nest                                  Piping Plover nest 
 
 
 
 

άCƻǊǘǳƴŀǘŜƭȅ ǇǊƻǘŜŎǘƛƻƴ Ƙŀǎ ŎƻƳŜ ƛƴ ǘƛƳŜ ǘƻ ǎŀǾŜ ǘƘƛǎ ōŜŀǳǘƛŦǳƭ ǎǇŜŎƛŜǎ ŦǊƻƳ ŎƻƳǇƭŜǘŜ ŜȄǘŜǊƳƛƴŀǘƛƻƴ 
ǿƛǘƘ ǿƘƛŎƘ ƛǘ ŎŜǊǘŀƛƴƭȅ ǿŀǎ ǘƘǊŜŀǘŜƴŜŘΦέ 

 
Arthur Cleveland Bent 

Life Histories of North American Gulls and Terns 
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DEFINITIONS 
 

Off River Site Definitions 
 
Active mine ς an off-river site managed by a sand and gravel mining company that is actively mined and 
is regulated by the Mine Safety and Health Administration (MSHA). 
 
Inactive mine ς an off-river site managed by a sand and gravel mining company but is no longer actively 
mined and is no longer regulated by the Mine Safety and Health Administration (MSHA). 
 
Lakeshore housing development ς an off-river site, usually managed by a homeowners association, with 
at least one house on the property that an individual or family occupies for all or part of the year. 
 
Transition site ς an off-river site that is no longer managed by a sand and gravel mining company or 
regulated by the Mine Safety and Health Administration (MSHA) and does not have homeowners in 
residence on the property; transition sites are primarily managed by the real estate developer rather 
than a sand and gravel mining company or a homeowners association. 
 
Survival Definitions 
 
Annual survival probability ς the probability that an animal alive in one year will still be alive the next 
year (van der Toorn 1997). 
 
Daily survival probability ς the probability that a nest intact or animal alive one day will still be intact or 
alive the next day (van der Toorn 1997). 
 
Recapture probability ς the probability that a previously marked animal will be re-sighted or captured 
during a session (Lettink and Armstrong 2003). 
 
Seasonal survival probability ς the probability that a nest or animal will survive the entire incubation 
period (nests), incubation and chick-rearing period (adults), or pre-fledging period (chicks); it is 
estimated by extending the daily survival probability to the appropriate number of days.   
 
Age Definitions  
 
Adult ς life stage after completing first migration-winter cycle; a bird is in adult plumage one year of age 
or older and capable of breeding. 
 
After hatch year ς a bird in at least its second calendar year of life (Pyle 1997). 
 
Chick ς life stage from hatching to when a bird is capable of flight (plover: hatch day to 27 days post-
hatch; tern: hatch day to 20 days post-hatch). 
 
Fledgling ς Brief period when a juvenile bird is capable of short flights but is still dependent on parental 
care. 
 
Hatch year ς a bird in first-basic plumage during its first calendar year of life (Pyle 1997). 
 
Juvenile ς a bird in juvenal plumage, before the first prebasic molt (Pyle 1997). 




