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Introduction

The Markov Chain nest productivity model, or MCnegtantitatively estimates the
effects of pesticides or other toxic chemicals onual reproductive success of avian species
(Bennett and Etterson 2013, Etterson and Benné&®)20The Basic Version of MCnest was
developed as a generalized model requiring a ldmtember of life-history parameters that can
be applied to a broad range of species with limifechistory data. Also, the model treats avian
nesting in a manner consistent with the way in Wimesting parameters are typically estimated
in the field, thus reducing the potential for cumieg mismatch between the model and available
ecological data for the species of interest. Thee of life-history parameters is used to describe
the typical series of events during a breedingmeas$ a species. The database of life-history
parameters is being developed specifically foringbe Basic Version of MCnest, and the
content of the database reflects the specific nektlee model.

This document describes the approach used in ogeatilatabase of default life-history
profiles for various avian species and an iniiitl ¢f life-history profiles. The goal is to inase
consistency among model users by providing a databfdefault life-history profiles developed
using consistent approaches for selecting paramalgaes. The MCnest user can choose a
default life-history profile from the list of sp&s available in the database, modify an existing
profile, or create a new species profile by prawigall of the input parameter values.

At present, both MCnest and the species profilalztge focus primarily on altricial
species (i.e., species with chicks characterizdthtshing with eyes closed, with little down,
incapable of immediately departing the nest, addofeparents); however, a few precocial
species (i.e., species with chicks characterizdthehing with eyes open, downy, and capable
of leaving the nest soon after hatch) have bednded. The current suite of species represents
a range of life-history strategies. It is recoguizhat as the MCnest model evolves in the future,
it may become necessary to modify the contente@species profile database.

Approach

The species profile database is based on informé&piand in existing literature. The
primary literature source for determining valueslii@-history parameters is The Birds of North
America (BNA) series consisting of 716 species aot®written by experts on each species
(Available from: http://bna.birds.cornell.edu/bnalj a BNA species account lacks information
on specific parameters or additional informationaeeded to clarify information on a parameter,
additional published literature from journal artis) books, and/or reports is reviewed.

The goal for each required life-history paramesenidetermine a single typical value

that is representative of that parameter for that®s. It is recognized that there is variation i
the values for each of the parameters among ingigdat a specific time and location, among
locations, among breeding seasons, and among tpetsand study designs used to collect data.
Also, some parameters may vary over the coursebod@ding season within a population (e.g.,
clutch size, daily nest mortality rates). Destitis variation in parameter estimates, we have
chosen in the Basic Version of MCnest to seledhgls typical value rather than try to describe

a distribution of values for each parameter. Tlaeeeseveral reasons for this decision. First, for
most species, there is insufficient informatiorutwlerstand the extent to which factors such as
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location, season, and study methods truly affextliktribution of parameter values for a
species. Many studies do not report sufficientiimfation to define a distribution (e.g., they
report a range, the mode, or the earliest eggdagate), and if they do report a mean and
variance term, there typically is no attempt tced@ine the appropriate distribution for the dates.
Also, most studies report on observations at atpoigpace and time, but it may be unclear to
what extent those observations represent valugbdéaspecies as a whole. Consequently,
describing parameters as a distribution would meguany additional assumptions based on
limited or no empirical data. Second, the two pseters that describe the start and end of egg
laying can vary significantly with latitude, altde, or other geographic attributes. If these
parameters were to be described as distributibmsuld be more appropriate to do it on the
basis of a specific location or region rather tf@rthe entire range of the species, because at any
specific location the range of possible dates wdadcharrower than for the species as a whole.
Third, describing the life-history parameters alsaribution rather than a single typical value
would increase the complexity of the MCnest modggiificantly and increase the runtime for
each simulation. If the simplicity of defining spes profiles using single values was the
greatest limitation in using MCnest to assessiiipgact of pesticide exposure on avian
productivity, the greater model complexity may b&athwhile tradeoff. However, the greatest
limitation in using MCnest for addressing the speqquestions related to annual reproductive
success is the quality of the avian toxicity testutts and the pesticide exposure estimation (See
Bennett and Etterson [2006, 2013] for further déston). Consequently, we have concluded
that without first addressing some of the limitagan the assessment of pesticide effects,
increasing the complexity of the breeding seasotogy portion of the model by integrating
additional stochasticity would not greatly imprawedel performance as a risk assessment tool.
However, this is a topic that needs to be reevatlias the model evolves in future versions.

The approach for selecting a typical value for ddeFhistory parameter cannot be
precisely defined. Reporting of information in {iterature is highly variable. For some
parameters, authors vary in the way they repodrimétion so that it is necessary to make a
judgment on how best to interpret the informatiéior example, there is no standard format for
authors reporting the starting and ending dateggflaying, with some reporting only extreme
dates, some reporting the mode or peak of laying,athers reporting information on the
distribution of egg laying dates. In general, tyy@cal value reflects some measure of central
tendency of available data. For species with sgymrblished studies with consistent results, a
mean value may be selected (or a weighted mearevelaenple sizes are also reported), while
for other species the selected values may come dremgle high quality study, even if other
lower quality studies report relevant informatidfor some parameters, such as the waiting
periods after a nest success or failure priorddisg a new nest attempt, there may not be
specific quantitative data, but there may be sigifitqualitative information on which to base a
reasonable estimate of a typical value. One caimston the selection of typical values is that all
of the parameters reflecting time durations (extegtinter-egg laying interval) must be
expressed as integers because MCnest uses aiteigtep.

The species profile database captures three caegdrinformation: 1) a suite of life-
history parameters required for MCnest estimatmfrigoductivity; 2) information on female
body weight and diet composition during the bregdieason required for converting pesticide
application rates to initial dietary doses; anih®rmation on field estimates of reproductive
success, when available, for comparison with MCressilts. The parameters required by
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MCnest are presented in the database as singlesvgipical for the species, along with a
narrative describing the supporting data, referenaed rationale for selecting that value.

MCnest uses the suite of life-history parametersrmilate a population of females as
they progress through a breeding season. Paransetehn as the initiation probability and the
daily nest mortality rates introduce asynchronthietiming of nesting attempts within the
population. As each female transitions from oreetimg phase to the next, MCnest tallies the
number of nest attempts and the number of sucddssiods. For more discussion on the
decision points guiding transitions between bregdtages and on interpretation of the graphical
representation of the population transitioning tigio breeding phases during a season (i.e., the
phase diagram), see the Technical Manual for tisecBéersion of MCnest (Bennett and
Etterson 2013).

Once typical values are selected for the entiree safiparameters required by MCnest,
the values are loaded into MCnest, and a no-pdstgimulation is run to evaluate the overall
performance in describing the breeding seasonatfsipecies. Model outputs, such as the mean
number of successful broods or fledglings per fenpalr year and the mean number of nest
attempts per female per year, can be comparetetatlire values to evaluate the performance of
a species profile in MCnest. Etterson et al. (2@DScuss some of the issues affecting the
comparison of MCnest simulations to empirical dasts. However, when comparing MCnest
outputs to literature values, it is important toagnize that literature-derived information on
reproductive success can be limited in scope withlear understanding of how representative
that information is of the species as a whole.

Required parameters
The specific list of life-history parameters reguirfor MCnest includes:

* Initiation probability

» Daily background nest failure rate during layingl amcubation 1)

» Daily background nest failure rate during nestliegring ()

» Date of first egg laid in first nest of seasdn)(

» Date of first egg laid in last nest of seasdgs{

» Length of rapid follicle growth period in days feach eggrfg)

* Length of eggshell formation period in days forleagg €f)

* Mean clutch sizecfutch)

* Mean inter-egg laying interval in dayalij

» Egg on which female typically begins incubationenpltimate vs ultimate (penult)

» Duration in days from start of incubation to hafth

» Duration in days from hatch to fledging of nestiry)

» Duration in days since nest failure due to nonipiglt reasons until female initiates new
nest {\Ve)

« Duration in days since nest failure due to pestigidntil female initiates new ne$tj)

» Duration in days since successful fledging untihéde initiates new nes¥\f)

* Mean female body weightBfyW)

» Diet composition of adults and juveniles duringdatieg season
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» Mean number of fledglings per successful ngssri

The definition for each life-history parameter dhd rationale used in selecting the typical
value for each parameter is discussed in the fatig\sections:

a. Initiation probability

Although species vary in the degree to which thitgaiton of first nests is synchronized,
there is variation in nest initiation dates amoagéles in a population. The initiation
probability determines the timing of the first natempt for each female in a model simulation.
Starting on the earliest date for the first egd laithe first nest of a seasohy), the initiation
probability defines the daily probability of initing the first nesting attempt for each female.
This parameter is used to create a distributiomest initiation dates because birds in the wild do
not all lay their first egg on the same date. Theent default value for the initiation probalyilit
in each species life-history profile is 0.25 (igach day 25% of the remaining females in the
population initiate their first nest attempt). Autiation probability of 0.25 results in
approximately 75% of femadestarting their first nest in the first 5 d of theeeding season and
95% within 10 d. For most species, there is ineigifit information to empirically define a
distribution of first nest initiations, so this paneter is used to create a distribution of inibiati
dates for each simulation. The initiation probi&pinust be > 0 and 1. If the initiation
probability is set equal to 1, all females initiatsts on the same date (i.e., the first day of egg
laying, T1). The lower the initiation probability, the braadhe distribution of nest initiation
dates.

b. Daily background nest failure rate during laving and incubation (mi)

Nests fail due to a variety of non-pesticide causesh as predation and adverse weather
events. Many nesting studies report data on megival during laying and incubation as a daily
nest survival rates() using methods, such as those described by Mdyfi€l61, 1975), to
account for biases existing when the fate of eas is not known throughout the entire period.
The daily nest mortality rateng) is the complement of the daily survival rate.(ina=1-5;).

Other studies may report only the apparent nestalror failure rate during the egg
laying and incubation periods (i.e., # successfiaided nests/total # nests). The apparent rates
can be converted to the daily rate over the nurabdays for the egg laying and incubation
periods, as follows:

s =%S =%1-M,.

whereS, is overall survival rate for egg laying and inctiba periodsM; is the overall failure

rate for egg laying and incubation periods, ant the age, in days since the first egg was laid,

at which nests typically hatch. However, this &agh introduces bias by assuming knowledge

of the fate of nests over the entire period whenithnot the case. Apparent nest success rates
overestimate the daily nest survival rates becaase nests may fail before detection; however,
the degree of overestimation varies considerabéytduhe specific methods used in studies.
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Some studies will report only an overall apparesgtrsurvival rate for the entire nesting
period (i.e., egg and nestling phases). As inrathgations, overall nest survival rates can be
converted to the daily rate over the number of daythe entire nest period (i.e., egg laying,
incubation, and nestling-rearing periods), with shene daily rate assignedre andn.

c. Daily background nest failure rate during nestling rearing (m:)

Many nesting studies report data on daily nestigakvates §,) during the nestling-
rearing phase. Nest survival is defined as omaae nestlings surviving to fledge from the
nest. The daily nest mortality rate during nesgtliearing () is the complement of the daily
survival rate inp,=1-s;). When only an apparent nest survival rate fertifood-rearing phase is
reported, it can be converted to a daily nest safvate over the number of days in the brood-
rearing phase, following methods described in tle¥ipus section.

For precocial species that depart the nest shaftily hatchings, represents the
probability that one or more juveniles in a broodvsves to the age of fledging. The definition
for fledging is less precise for precocial speeied is typically related to when the juveniles
have reached a certain level of independence, aselchieving flight or the break-up of the
brood. Many studies that report brood survivatsatill also define an age that represents
fledging. For example, in the mallard profile, th@od survival rate data is based on survival of
ducklings in a brood to 60 d post-hatch. Consetjyesince the age at which a species fledges
is to some degree defined by the authors of stubdasmeasure brood survival, there may be
differences among precocial species in the dedgrdewelopment at the specified time of
fledging.

d. Date of first eqg laid in first nest of season (T1)

The length of the clutch initiation period is defthby the difference between the first
egg in the first and last nests of the season Ti«.— T1). In the Basic Version of MCnest, new
nests can only be initiated within this period. wéwer, even though some literature sources
report extreme egg laying dates, Thegparameter is intended to represent when egg laying
typically begins in the first nest attempt for gpecies of concern. Using extreme laying dates
for T, andT,st may overestimate the length of the clutch initiatperiod for a species, resulting
in more nest attempts than are commonly obser¥éé. value fofT; could represent the mean
date reported from multiple studies or it may repré a mean date reported in a high quality
study over multiple years.

In the Species Library file in MCnest (i.e., Spstidrary.xIsx),T; is presented as two
parameters for the month (i.e., initial month eonf¥’) and day (i.e., initial day or “idy”) of the
first egg in the first nest.

e. Date of first egg laid in last nest of season (Tiast)

Similar to Ty, the parameter,s; represents the typical date for the first egdianlast nest
of the season. Again, this is not intended toasg@nt extreme egg laying dates, as that would
serve to extend the simulated length of the breps@ason and bias the model output.
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In the Species Library file in MCnest (i.e., Spstibrary.xlsx), Tiast IS presented as two
parameters for the month (i.e., end month or “enam§ day (i.e., end day or “edy”) of the first
egg in the last nest.

f._Length of rapid follicle growth period in days for each egg (rfq)

Unlike fish, amphibians, and reptiles, birds do lagttheir eggs in masses. Instead, most
birds lay an egg each day until they complete &bluhile some birds may lay an egg every
other day or some other period longer than one d#e follicles that develop into egg yolks
also start growing on a staggered schedule ovevera day period, known as the rapid follicle
growth {fg) period. During thefg period yolk material is deposited to the growintii¢le until
it reaches the size of a fully formed yolk justoprio ovulation.

Although estimates for the duration of ttig period are available only for a subset of
species, there is sufficient empirical informatfonestimating thefg period for most species.
Alisauskas and Ankney (199@gveloped an allometric equation for estimatingdheation of
therfg period in birds. Many song birds (i.e., passesji@ve amfg period of 3 to 4 d while in
doves and pigeons the period is approximately 6&e the MCnest Technical Manual Appendix
A (Estimating the length of the rapid follicle gridwperiod) for additional detail. The value
selected for the duration of tikg period must be an integer.

g. Length of eggshell formation period in days for each eqgqg (ef)

After the yolky follicle is ovulated, it enters tlo@iduct for deposition of the albumin
followed by formation of the egg membrane and sh€his process usually takes approximately
24 hours for most species. Consequently, the efjgeihmation period is fixed at 1 d in the
model, and thus does not show up in MCnest as btiee anput parameters.

h. Mean clutch size (clutch)

Clutch size is one of the most commonly reportadralife history parameters in the
literature. Here again, the intent is to selecalae representing the typical clutch size of a
species rather than extreme values. The valuetedl&rmeanclutch sizemust be an integer.

i. Mean inter-eqg laving interval in days (eli)

As mentioned above, most birds lay one egg eachvdale other species may have a
longer mean inter-egg laying interval. The valoedli can be any value 1 day and can be
expressed as a decimal value.

i. Egg on which female typically begins incubation - penultimate vs ultimate

(penult)

Those species beginning incubation after the lggt®laid are assigned a value for
penultof 0, while those beginning with the penultimagg @re assigned a value of 1. For those
species where both options are possible, a judgimenade as to which option is more typical
for the species.

10
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k. Duration in days from start of incubation to hatch (I)

The duration of the incubation peridd &lso is a commonly reported life-history
parameter in the literature. A typical value fioe duration of the incubation period should be
selected and it must be expressed as an integempeBticides that affect egg hatchability
because of embryotoxicity dueitbovoexposure or infertility, there is a related partane
known as “doomed incubation” td. When pesticide exposure is high enough to cause
embryotoxicity or reduced fertility, it is assumie female does not become aware that these
effects have occurred until the time at which eggsexpected to hatch. Consequently, the
female continues to incubate the clutch of eggshha failed a decision point and is considered
to be “doomed,” but the nest attempt does not dygttal until the end of incubation period
when the eggs fail to hatch on schedule. In thr@®Bdersion of MCnest the duration of thie
period is set to the same valud as

L._Duration in days from hatch to fledging of nestlings (N)

The duration of the brood-rearing period also é®@amonly reported life-history
parameter in the literature. A typical value fioe duration of brood rearing should be selected
and it must be expressed as an integer. Nesthihgsme species can leave the nest early when
stressed by predators or weather events suchadsfloNhile many studies report a wide range
of fledging durations that reflect that some nélsidge early under stress, the intent is to select
typical value for the brood-rearing period reflgetof non-stressed conditions (i.e., how long do
nestlings typically remain in the nest if not sted?).

For precocial species, the definition for fledgiadess precise and is typically related to
when the juveniles have reached a certain leveld#gpendence, such as achieving flight or the
break-up of the brood. For species profiles usdtie Basic Version of MCnest, the duration of
N may be linked to available data for parameteriziregdaily brood mortality raterg). Authors
may vary in how they describe fledging in precosjaécies, but if the value fax, is derived
from an estimate of brood survival up to a specifimber of days post-hatch, the duratiotNof
could be defined by that same study.

m. Duration in days since nest failure due to non-pesticide reasons until female
initiates new nest (W,)

After a nest failure due to environmental cause$ s1$ predation or weather, females
may attempt to renest after a period of recovedyramitiation of the egg formation process.
The value foM\, represents the duration from nest failure unglfirst egg is laid in a new nest
and must be expressed as an integer. Some higitycgtiadies have data on the duration of this
period. However, for many species, there may epatecific quantitative data for
parameteriziny\,, and it may be necessary to estimate a value lmsether available
information. Studies may report that renestingrafilure is common and that it occurs rapidly.
We assume that the shortest duratiorMibfor a female that was incubating or rearing negli
is the period of time required to form a new ege.(iperiod of rapid follicle growth plus one day
for eggshell formation). For some species it é8swecessary to factor in sufficient time for
building a new nest and/or finding a new mate. tRose studies that report specific durations

11
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for W, it is assumed that the need for nest buildingraate finding have been incorporated into
the estimates.

n. Duration in days since nest failure due to pesticides until female initiates new

nest (Wp)

After a nest failure due to pesticide exposure di@salso may attempt to renest after a
period of recovery and reinitiation of the egg fatran processW, represents the duration from
nest failure until the first egg is laid in a neeashand must be expressed as an integer. Ofall th
life-history parameters), may have the poorest amount of information foectghg a value.
Pesticide field studies typically do not providéoimation on the probability or timing of
renesting after a pesticide-related nest faili@ecasionally, laboratory reproduction studies are
designed to include a period of untreated footh@teid of the treatment period. These studies
can provide information on the potential for eggduarction to increase or restart after treatment
ends, though it is not clear if this is indicatifethe potential for free-ranging birds to renest.
Depending on the nature of the pesticide, the mosied might assume thég, equals\Weif birds
recover quickly from an exposure. However, formlwls with prolonged or delayed effects
after exposure, a longer duration may be apprapfail,. A conservative assumption would
be that females do not renest after pesticiderfailie., seW, to a value larger than the length
of the breeding season). However, suitable figlthgples of renesting periods after a pesticide-
induced failure have not been found that providhasis for additional guidance. TWg cannot
be shorter thaliVe.

As a default in the Basic Version of MCnéai, is set equal td. If a model user
decides to change the value W, it is unlikely that there would be sufficient armation to set
species-specific values, so the valueigris not located on the “Life History” window of dac
species. If the model user is running simulations single species, the value Y can be
changed on the “Set Pesticide” window; howevemultiple species are being simulated using
the “Batch mode,” there is a toggle switch for aiggng theW, value used for all selected
species. If a model user inserts a value thatrmlesy the defauli\, values, this value will be
used as th®\}, for all species, except for species where\healue is larger, in which case the
value ofW, is used folW,.

o. Duration in days since successful fledging until female initiates new nest (Wy)

After successfully fledging an initial brood, sosecies will attempt one or more
additional broodsW; represents the duration from successful fledgimg the first egg is laid
in a new nest and must be expressed as an intkgsome species, fledglings become the
responsibility of the male while the female immeeainitiates a new clutch of eggs. In other
species, both males and females or the females almmtinue to feed and/or care for fledglings
until they become independent—a period of up tessdweeks—after which the female may
become available to start a new nest if time remearthe breeding season. When there is a
period of female involvement in post-fledging cate estimates of the period of time until the
female renests found in the literature can be quat&able. It is not always clear if the shorter
estimates reflect that some females renest relatigpidly, even if they still are assisting with
fledgling care, or that some females have lost éngtire broods prior to becoming independent.

12
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p. Mean female body weight and diet composition during breeding season

MCnest simulations involving a pesticide expos@guire information on the mean
female body weight (in grams) and diet compositideally representing weights and diet
during the breeding season, as well as diet coriposif juveniles prior to fledging. The body
weight and diet information is used in convertipplecation rates into the estimated daily
dietary dose (in mg/kg body weight/day) for eacbcsgs based on the algorithm used in OPP’s
T-REX model fittp://www.epa.gov/oppefedl/models/terrestrial/trerex_user_guide.htin

The diet composition in MCnest species’ profileexpressed as the proportion of the
diet in each of the six food categories used inEXRincluding 1) short grass, 2) tall grass, 3)
broadleaf forage plants, 4) fruits, 5) seeds armispand 6) insects and other invertebrates. Itis
intended that the proportions are based on the (matsveight) of each type, but in some
species literature information on diet compositiagly only be expressed as volume or counts of
food items. Diet composition changes for many sgsethroughout the year. It also may vary
between sexes during the breeding season. Fompdsaiemales may increase the percentage of
invertebrates consumed during egg laying. It éfgmable to use diet information for females
during the breeding season, when available. Téecdimposition for nestlings also may change
somewhat as hatchlings grow to become fledglirigs. example, mourning dove hatchlings
start on a diet of crop milk produced by the pasdmit the diet gradually switches to all seeds by
the time of fledging. The goal is to use availabfermation of juvenile diet composition to
estimate the percentage of various food type catgm the diet throughout the nestling period.

Female body weights vary through the different pead the breeding cycle, and
literature sources vary widely in the specificifyreporting body weights as a function of
seasons, so it is difficult to consistently findanéody weight data linked to a specific phase of
the breeding cycle. Ideally, this parameter waelotesent mean female body weight during the
peak of the nesting period. If this is not speailly available, mean weights from a more
broadly defined breeding season are acceptablacking that, mean weights throughout the
year are acceptable. For some species, body waddgatmay be available for different
subspecies. Depending on the species, the mosi@agie “typical’ value to use may be from
the subspecies predominantly found in agricultarais or it may be an average of multiple
subspecies mean values.

q. Mean number of fledglings per successful nest (fpsn)

Each species profile contains an estimate of trenmember of fledglings per successful nest,
which is multiplied by the number of successfultageer female per season (i.e., the primary
output from MCnest simulations) to estimate the benof fledglings per female per season.
Many studies report the mean number of fledglingsnest, but for this parameter it is important
to focus on information expressed as the mean nuafliedglings per successful nest, where
“successful nest” is defined as a nest producirigast one fledgling. Consequently, the mean
number of fledglings per successful nest must Id®n one and the mean clutch size.
Sometimes it is unclear in study reports whethercdiculated number of fledglings refers to
only those from successful nests or from all ne¥¥here this cannot be reasonably determined,
this information should be used with great cautiodetermining an estimate of the mean
number of fledglings. Sometimes, even though dystioes not specifically report the mean
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number of fledglings per successful nest, it mayvjole sufficient information to calculate it.

Even if there is insufficient data available in therature for estimating the number of fledglings
per successful nest, the MCnest profile requirdsast a placeholder value. However, the model
user needs to be aware of how the quality of thienate for number of fledglings per successful
nest affects the estimate in MCnest of the meanbeurf fledglings per female per year. The
mean number of fledglings per successful nest doeseed to be an integer.

Additional parameters

There are several additional parameters that areeqaired as part of the species life-
history profile, but that are useful for evaluatithg performance of MCnest. When information
is available on these parameters, it should beuoaghtin the life-history database, at least in
narrative form even if it is not possible to detarena numerical estimate. The parameters
include:

r. Mean number of nest attempts per female per season

MCnest calculates the mean number of nest attefinptls successful and failed) per
female per season as part of the basic output é#@ch model simulation. This parameter is
included in the life-history database as a placeutomarize information in the literature about
the number of nest attempts per female. Howeveess a population is closely monitored (e.g.,
radio-tagged), it may be difficult for investigasaio accurately document the number of nest
attempts each female makes in the field. Somestigagors may report, for example, that
females attempt two clutches per year, but this tyipqualitative statement may underestimate
the number of failed attempts that occur. Consetiyevhile it is useful to summarize pertinent
information in narrative form in the database, @&ynbe very difficult to accurately determine an
estimate that reflects the actual number of subalessd failed nest attempts per female per
season.

s. Mean number of successful broods per female per season

The primary output from MCnest is the mean numbauacessful broods per female per
season (i.e., broods that successfully fledgeast lene juvenile). This parameter is included in
the life-history database as a place to summamipemation in the literature about the number
of successful broods per female. However, likentilnaber of nest attempts, unless a population
is closely monitored, it may be difficult for inv&gators to accurately document the number of
successful broods per female in the field. Agaome investigators may report, for example,
that femalesttemptto raise two broods per season, but this may stiarate the number of
successful broods because many females in the gtapumay have produced only one or no
successfubroods during the season. Consequently, whiteuseful to summarize pertinent
information in narrative form in the database, #&ynbe very difficult to accurately estimate the
mean number of successful broods per female psosamless the study is carefully designed
for that purpose.
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t. Mean number of fledglings per female per season

In birds, the annual reproductive success (i.e. AdtSecundity rate often is expressed as
the mean number of fledglings per adult femaldegopulation per season. Field estimates of
this parameter are only possible from very closebnitored populations because it requires
tracking the nesting activity of individual femalégsough the breeding season. Some studies
report estimates of this parameter or provide tletican lead to an estimate. This parameter is
included in the life-history database as a placsutomarize information in the literature about
the number of fledglings per female per seasoeldstimates are important because they
provide a means for evaluating how well MCnest atitppresents the breeding season
characteristics of a species. However, field esti® have their own limitations (e.g., they may
only reflect productivity at a given place at aggitime), so it is important to assess the
representativeness of field-derived productivityreates when comparing with MCnest outputs.
It is useful to summarize pertinent informatiomarrative form in the database, but it may be
very difficult to accurately estimate the mean nemi fledglings per female per season unless
the study is designed for that purpose.
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Species Profile Database

The Species Profile Database (i.e., SpeciesLibs®).is anticipated to evolve over time
as species are added or revised. The currenbwensithe Species Profile Database (See
Appendix A) dated 12 December 2013 contains profile the following species listed in
taxonomic order:

Canada goose—giant subspecBsfita canadensis maxima
Mallard (Anas platyrhynchgs

Blue-winged tealAnas discorp

Northern bobwhite@olinus virginianu$
American kestrelKalco sparveriup

Killdeer (Charadrius vociferus

White-winged doveZenaida asiatica
Mourning dove Zenaida macrourp

Northern flicker Colaptes auratus

Willow flycatcher Empidonax trailli)

Eastern phoebe&gyornis phoebe
Ash-throated flycatcheMyiarchus cinerascens
Eastern kingbirdTyrannus tyrannys

Blue jay Cyanocitta cristata

American crow Corvus brachyrhynchgs
Horned lark Eremophila alpestris

Tree swallow Tachycineta bicolgr

Barn swallow Hirundo rusticg

Carolina chickadedPpecile carolinensis
Black-capped chickade®dgecile atricapillu
Verdin (Auriparus flaviceps

Carolina wren Thryothorus ludovicianys
House wren Troglodytes aedgn

Blue-gray gnatcatcheP@lioptila caeruled
Eastern bluebirdSjalia siali9

Wood thrushflylocichla musteling

American robin Turdus migratoriup

Northern mockingbirdNlimus polyglottos
Cedar waxwingBombycilla cedrorum
Ovenbird Geiurus aurocapillus

Common yellowthroatGeothlypis trichap
Yellow warbler Setophaga petechjia
Yellow-rumped warbler Setophaga coronaja
Cassin’s sparrowBReucaea cassinii

Chipping sparrow$pizella passerina

Field sparrow $pizella pusilla

Vesper sparrowRooecetes gramineus

Lark sparrow Chondestes grammaqus

Lark bunting Calamospiza melanocorys
Savannah sparrowWw@sserculus sandwichenkgis

16



Species Life-History Profiles — 12 December 2013

Grasshopper sparroviimodramus savannarjim

White-crowned sparrow—Nuttall’s subspecigsifotrichia leucophrys nuttgli
White-crowned sparrow—Puget Sound subspedesdirichia leucophrys pugetenkis
Dark-eyed juncoJunco hyemalis

Northern cardinal@ardinalis cardinalig

Dickcissel Gpiza americana

Bobolink (Dolichonyx oryzivorus

Red-winged blackbirdXgelaius phoeniceis

Eastern meadowlariS{urnella magnp

Western meadowlariSfurnella neglecta

Brewer’s blackbird Euphagus cyanocephalus

Common grackleQuiscalus quiscula

Boat-tailed grackle@uiscalus major

Great-tailed grackleQuiscalus mexicanjis

House finch Carpodacus mexicanys

American goldfinch Carduelis tristi

House sparrowRasser domestics

Two profiles exist for the tree swallow, represegtdifferences in some of the life-
history parameters between populations in the eantnd southern portions of the species
range. These are included as a possible protdtyadressing regional differences in life-
history parameters for species with extensive rangkso, two profiles each are included for the
wood thrush and the ovenbird reflecting the infeeenf habitat (i.e., fragmented forest vs
contiguous forest) on the background daily nesttatity rate and the mean number of fledglings
per successful nest.

The 12 December 2013 Species Library includespkeies contained in the original 10
January 2013 Species Library plus many new spgcdes. There are a few changes to the
original profiles. The rapid follicle growthif¢)) period for northern flicker, Carolina chickadee,
and black-capped chickadee was modified basedepallibmetric equation in Alisauskas and
Ankney (1992)and the end of egg laying date (i.€&.4) for northern mockingbirds was revised
from August 1 to June 30.

Using Default Species Profiles in MCnest

When opening MCnest, the model will access theuliespecies profiles from the
SpeciesLibrary.xlIsx file. As mentioned above, th@del user may use the default species
profiles, modify an existing profile, or create npwofiles. Each of the life-history parameters is
editable in the Life History window, except the walfor the waiting period after a pesticide-
related nest failure (i.eWp), which is editable on the Pesticide window odemthe “Species”
option in the Batch mode text box (see User's mbfananore detail). The model user also may
create an alternative database (using the sameafdoomd in SpeciesLibrary.xIsx) in the
MCnest working directory and switch to that datablag selecting “Load Species Library” from
the drop-down menu under the MCnest tab.

The default species profile database was develtpearease consistency among model users
by providing a common set of typical values for lifehistory parameters for each species.
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However, the typical values selected to represenspecies as a whole may not be the best
description of a species at a specific locatiorfpospecific assumptions about habitat quality
that can affect the daily nest mortality rates.p&w@ling on the needs of a particular assessment,
the model user may want to modify species profitelsetter fit a specific scenario (e.g., site-
specific assessment), if appropriate data areatail

A frequently asked question is whether or not fhecees profiles are designed to represent
worst-case scenarios for risk assessment. In otbets, would the default life-history
parameters always produce outcomes indicatingitjfeeht level of risk or could the selection of
different life-history parameter inputs (e.g., di#nt egg laying dates, daily nest mortality rates,
etc.) produce outcomes with higher levels of ridk®e answer is that the default species profiles
are not designed to represent worst-case sceraartbs is not possible to select a set of life-
history parameter inputs that universally produegesst-case outcomes. Even if a particular
profile was modified to provide a worst-case outedor a specific chemical and application
date(s), under a different type of chemical or imapion date(s), the outcome could be far from
the worst-case outcome. Consequently, the dedpattifies profiles are intended to represent
the typical life-history parameter values for tipesies as a whole, without regard to how
changes in those values affect the perceptiorskffrom pesticide exposure.
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Appendix A. Typical values for life history parameters and the rationale
for their selection for each species in the Species Profile Database.
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Canada goose—giant subspecieBr@nta canadensis

Four-letter Alpha Code: CANG

maxima)
Species life-history parameters | Model | Typical | Rational
Code | value

daily mortality rate during laying & ml 0.012 | “Nest success varies greatly among pdpuokgtlikely reflecting variation in predator abamte

incubation or availability of secure nest sites. Success (@tign of nests that hatch at least 1 egg) varies
from <20% (Bromley and Jarvis 1993, CREp&5% (Hilley1976, Bromley and Jarvis 1993)” as
guoted from Mowbray et al. (2002). Brakhage (Tal8e1965) compared nest success at 14 sjtes
ranging from 24% to 84%, with mean of 64%. Assuwgrantypical apparent nest success rate at
hatching of 64% over 37 d (i.e., 28+(6*1.5)), treélgnest mortality rate would be 0.012.

daily mortality rate during nestling- m2 0.0026 | “Young leave breeding areas with parémisirge subspecies, offspring remain with parents

rearing throughout first year” as quoted from Mowbray et(2D02). Documenting brood survival rates|is
complicated by the formation of créches where mldtbroods merge and are accompanied by
multiple pairs of adults. “If 85% of older geesested and 75% of these hatched at least 1 young,
then about 64% of older adults started with a braodl 58% still had a brood at fledging. Thus,
their success in rearing at least 1 young fromHhiagcto fledging was 91%” as quoted from
Raveling (1981). Using this reasoning, Ravelirapakports 47% of 2 yr old geese nest, so with a
75% nest success rate, 35% started with a broo@%#tdstill had a brood at fledging, so brood
success for 2 yr olds was approximately 70%. Simost breeding adults are over 2 yr old,
assume that an overall brood success rate of 8&%a063 d period from hatch to fledging results
in a daily brood mortality rate of 0.0026.

date of first egg of first nest (dd- T1 Mar-20 | “Timing of egg-laying varies consideratiyom as early as mid- to- late MarBn c. maximaand

mmm) B. c. moffittito as late as mid-Jun B c. canadensj®8. c. parvipesB. c. hutchinsijiandB. c.

date of first egg of last nest (dd- Tlast | Apr-20 | minima as quoted from Mowbray et al. (2002). In n.w. Mist eggs were laid by giant Canada

mmm) geese between March 15 and 20 each year of 3dy atud 94% of nests were initiated within 4
weeks of start of laying (Brakhage 1965). Assuypéctl egg laying starts March 20 and ends
April 20.

length of rapid follicle growth period rfg 13 13 d (Alisauskas and Ankney 1992)

(RFG) for each egg (days)

mean clutch size clutch 6 “Usually 2—-8; generadiyér eggs in late nests (Raveling and Lumsden 1Ra@Rwer and
Eisenhauer 1989), in years of high population dgrisianson and Eberhardt 1971), and among
younger birds (Hofman 1982, Aldrich and Ravelin@39CRE). Typical values fd. c. maxima
5.6 (Manitoba; Cooper 1978), 5.6 (Missouri; Brakhdg@65)” as quoted from Mowbray et al.
(2002).

mean intra-egg laying interval (days eli 15 “Eggserally laid at 35-h intervals (range 30—-40; $&uk 1950, Cooper 1978, Carriere et al.

1999), with interval shorter for late eggs” as equbtrom Mowbray et al. (2002).
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egg on which female typically begins penult 0 “Nest attendance gradually increases duaying period until penultimate egg laid (Cooper

incubation—penultimate (1) or last (O 1978). Continuous incubation likely starts aftestlagg in small clutches, earlier in large clutéhes
as quoted from Mowbray et al. (2002).

duration from start of incubation to I 28 “Varies with body size and breeding latitudesobspecies; 25 d B. ¢. minima CRE), 26-27 d in

hatch (days) B. c. hutchinsii{Jarvis and Bromley 2000), and 28 dBnc. occidentaligBromley 1998) andB. c.
maxima(Cooper 1978)” as quoted from Mowbray et al. (2002

duration from hatch to fledging of N 63 “Fledging requires 7—-8 wk f@&. c. moffittiin California (Moffit 1931); 9 wk after hatchingif

nestlings (days) bothB. c. interiorat James Bay, Ontario (Hanson 1965), Bnd. maximan Manitoba (Balham
1954)" as quoted from Mowbray et al. (2002).

duration since nest failure due to other We 16 “Renesting 14-20 d following nest loss in edower latitude populations (Atwater 1959,

reasons until female initiates new nest Reinecker and Anderson 1960, Bromley 1998)” asepuifiom Mowbray et al. (2002). In n.w.

(days) MO, “10 of 30 pairs that lost clutches during layicontinued to lay in new sites nearby, 7
renested after an interval of 5 to 22 d dependpanuhe number of eggs laid, and 13 made no
further attempt to lay (Brakhage 1965)” as quoteBellrose (1976). Assume 16 d is a typical
duration for We.

duration since successful fledging Wi 16 “Single-brooded but for a few exceptions authernmost breeding populations (e.g., Brakhage

until female initiates new nest (days 1985)” as quoted from Mowbray et al. (2002). Givlea long period of juvenile care and the short
window for egg laying, renesting after successisusually possible, and the value for Wf will
not influence model outcomes. Assume 16 d asa@ptader in the profile.

female body weight (g) during Bdywt 4825 | B. c. maximaFemales: 4,825.0 g + 425.1(n=10) and males: 4385%& 280.3 (n=6) (Coluccy

breeding season 2001).

diet composition during breeding H “Canada Geese depend primarily on grasses, sedgether green monocots during periods of

season increase in lean body mass, primarily the growttiogein summer (Sedinger and Raveling 1984)
and spring premigration and migration periods (Muli@ss and Raveling 1981a, Coleman and
Boag 1987a). Graminoids represent >90% of sumnets o residenB. c. maximaroods along
Atlantic coast (Buchsbaum and Valiela 1987). buBspeciesH. c. interiorandB. c. minima,
goslings almost exclusively eat green leaves ahgraids (Sedinger and Raveling 1984,
Bruggink et al. 1994)” as quoted from Mowbray et(aD02). Although diet varies with location
and food availability, assume both adults and jilesrconsume 100% short grass.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.44 Based on data in Table 2 of Raveling {18& year 1971 and 1972 (i.e., only years thansagll

successful nest

age cohorts), calculated a weighted mean of 3etfyfings/successfully fledged brood.
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mean number of fledglings/ female/| ARS 1.21 Based on data in Table 2 of Raveling {198 year 1971 and 1972 (i.e., only years thansgll
season (ARS) age cohorts), calculated a weighted mean of 1&tlgfings/female in the fall census population
which may underestimate the number of juvenilegeadit time of fledgling.
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Mallard ( Anas platyrhynchos)

Four-letter Alpha Code: MALL

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0513 | Nest success rate varies considerablp@stadies, habitats, years, etc. Cowardin €f18B5)

incubation determined that mallard nest success rate of 158 neaded to maintain population. Over 36 d
nest period (i.e., 28+9-1), an overall nest sucratesof 15% translates to a daily nest mortality
rate of 0.0513.

daily mortality rate during nestling- m2 0.0063 | Broods successfully fledging at leastidkting: 74% (20 of 27) in ND (Cowardin et al. )8

rearing 63% (17 of 27) in MN (Orthmeyer & Ball 1990). Weigd average=68.5%, so daily brood
mortality rate over 60 days is 1 - 0.9937 = 0.006®wardin and Johnson (1979) use an estimate
of 77% based on a statement in Ball et al (197&!) ‘flailure to account for total-brood loss
...would result in overestimating production by ab80%c” (i.e., 1.0/1.3 = 0.77).

date of first egg of first nest (dd- Tl Apr-15 | Dates based on Figure 2 in Drilling e2002). “The mallard begins to nest between Albiland

mmm) April 30 over vast reaches of its breeding rand@€lifose 1976). Johnson et al (1987) use July 15

date of first egg of last nest (dd- Tlast Jul-15 | as end of egg laying. Nesting initiations spanualé® d over much of the range, but as much as

mmm) 80 d in SD (Bellrose 1976).

length of rapid follicle growth period rfg 6 6 d for mallards (Alisauskas and Ankney 1992)

(RFG) for each egg (days)

length of eggshell formation (EF) ef 1 Although not always reported, a typical perdddime from ovulation to oviposition is approx. 1

period for each egg (days) d. We assume EF is 1 d unless other informatidstex

mean clutch size clutch 9 “Average clutch size @Nbrth American studies between 1949 and 1952 @ahge of means
5.7-10.6, n=1468: Dzubin and Gollop 1972: ApperXfrom Drilling et al. (2002).

mean intra-egg laying interval (days eli 1 Usudllggg laid/day (Drilling et al. 2002).

egg on which female typically begins penult 1 Hens increase amount of time on the naatgllaying with nest temperatures adequate for

incubation—penultimate (1) or last (O embryonic development starting bY} 6gg, but no incubation at night until clutch ispete
(Drilling et al. 2002).

duration from start of incubation to I 28 “Average incubation period 28 d, normal ra28e30 (Palmer 1976) from Drilling et al. (2002).

hatch (days)

duration from hatch to fledging of N 60 Ducklings begin to thermoregulate at 1 d gwgth. Hens stay with ducklings until they begin t

nestlings (days)

fly at about 50-60 d. In n. Minnesota, hen stayétl brood average of 50.7 d (Ball et al. 1975),

Orthmeyer and Ball (1990) monitored brood succesketging, which they defined as 60 d.
Based on studies monitoring brood survival untprag. 60 d, we define fledging as ability to fly
at 60 d.
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duration since nest failure due to other We 10 Mean renesting interval for mallards on uitchfood is 7.1 d (range 5-10), but on limiteddoo

reasons until female initiates new nest range is 6 -24 d with 42% >10 d (Swanson et al6)98/1ean of 12.5 d (range 4-15 d) in VT

(days) (Coulter and Miller 1968). Sowls (1955) reporthdttrenesting interval increase with number of
days of incubation. For females that lose broedesting interval may be longer. “Wild mallards
rarely renest after brood loss, but urban malldaso frequently (Figley and VanDruff 1982)”
from Drilling et al. (2002). Assume mean of 10od fenesting interval.

duration since successful fledging Wi 10 Wild mallards rarely raise second broods,dmme birds in urban and unnaturally crowded

until female initiates new nest (days populations may (Drilling et al. (2002). If a felma@oes renest after success, interval unlikely to
be shorter than We. Since the period of time megluio raise a successful brood to fledging
exceeds the length of the egg laying window, thecsed length of the Wf period does not affect
the outcome of the model simulation.

female body weight (g) during Bdywt 1200 1197 £+ 105 SD spring females in ND (Kramd Doty 1979), 1200 + 78 SD prelaying females |in

breeding season ND (Krapu 1981),

diet composition during breeding 0] Breeding females 72% invertebrates and 28% phaterial, primarily seeds (Swanson et al.

season 1985). Ducklings <25 d old eat mostly invertebsat€90% (Chura 1961), but older ducklings
switch to a higher proportion of seeds. Assumeriles consume 90% invertebrates and 10%
seeds.

mean number of nest attempts/

female/ season

mean number of successful broods/ 0.24 Females only raise a single successful bpeogear, but Cowardin and Johnson (1979) estimate

female/ season only 28% of hens hatch a nest (i.e., hen succéspaad 77% of those broods survive to fledging
(flight age), so number of successful nests/ferisale28 * 0.77 = 0.22. Cowardin et al (1985)
reported hen success was only 15% in ND study ft8#v-80. They also conclude that to be
stable, hen success rate would need to be 31%3%d 0.77 = 0.24 successful broods/female in
stable population

mean number of fledglings/ fpsn 5.0 “Broods that survived to fledging avei&§e0 ducklings” (Orthmeyer and Ball 1990). Coward

successful nest & Johnson (1979) present estimates from sevees gitTable 3 ranging from 4.87 to 5.40.
Assume mean of 5.0 fledglings/successful nest.

mean number of fledglings/ female/| ARS 1.19 1.18 fledglings/female from Cowardin dotinson 1979, Table 4. Based on Cowardin et al.

season (ARS)

(1985) if hen success = 31%, the 0.31 * 0.77 *51019 fledglings/female in stable population.
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Blue-winged teal Anas discors)

Four-letter Alpha Code: BWTE

Species life-history parameters | Model | Typical | Rational
Code | value
daily mortality rate during laying & ml 0.0476 | “Following measures of Blue-winged Tesdtrsuccess are Mayfield estimates or were cordrerte
incubation to Mayfield estimates (Green 1989) and include atilyies 060 nests: lowa = 38% (Bennett
1938), 7% (Glover 1956), 16% (Burgess et al. 1985% (Weller 1979), 14% (Fleskes and Klaas
1991), 14% (LaGrange et al. 1995); S. Dakota = {DUebbert and Lokemoen 1976), 32%
(Simpson 1988), 24%, and 29% (Klett et al. 1988)Piakota = 43% (Klett and Johnson 1982),
34% (Duebbert et al. 1986), 11% and 17% (2 sitésttiét al. 1988), 23% (Lokemoen et al.
1990a), 10% (Kantrud 1993), 17%, 14%, 26%, 20%, ,1&3% 9% (6 sites; P. R. Garrettson ang
FCR unpubl.); Saskatchewan = 21% (Stoudt 1971),, 3%, and 16% (3 sites, Greenwood et|al.
1995), 10% (McKinnon and Duncan 1999); Alberta #3&eith 1961), 14% (Smith 1971), 27%
(Clark et al. 1991), 12% (Greenwood et al. 1995)gaoted from Rohwer et al 2002. The mean of
all of these estimates is 20%. Assuming a 20% swestess rate over a 33 d laying and incubation
period, the daily nest mortality rate is 0.0476.
daily mortality rate during nestling- m2 0.0046 | “In Manitoba, 83% of broods fledgedyoung (Rohwer 1985)” as quoted from Rohwer et al
rearing 2002. Over a 40 day period from hatching to fladgihis translates to a daily brood mortality
rate of 0.0046.
date of first egg of first nest (dd- T1 May-1 | “In nw. lowa, nesting begins late Apr, vfteak of nest-initiation dates in early May; latessts
mmm) initiated early Jul (Bennett 1938, Glover 1956roBteyer 1967). In sw. Manitoba, nesting bedins
date of first egg of last nest (dd- Tlast Jul-10 | early May and peaks mid-May, with latest nest startmid-Jul (Sowls 1955, Dane 1965, FCR)In
mmm) N. Dakota, arrival dates vary with temperature,tigpically 12—16 Apr; nesting begins 1-13
May” as quoted from Rohwer et al 2002. Assumedgbégg laying period from May 1 to July
10.
length of rapid follicle growth period rfg 5 Based on allometric equation for waterfovarfr Alisauskas and Ankney (1992), assume rfg = b d.
(RFG) for each egg (days)
mean clutch size clutch 10 “Data from 45 studiesughout breeding range: mean clutch size for cetefinests 10.1
(range 6—14n = 5,634 nests)” as quoted from Rohwer et al 2002.
mean intra-egg laying interval (days eli 1 “Egdma@st always laid at a rate of 1 egg/d, exceptiryespring when cold and wet weather
can cause skips in daily laying pattern (ERL). Timeomplete clutch is usually equal to number
of eggs laid” as quoted from Rohwer et al. 2002.
egg on which female typically begins penult 0 “Nocturnal incubation typically begins dagt egg is laid, although unusually low ambient
incubation—penultimate (1) or last (O temperatures may delay onset of nocturnal incubdtioup to 5 d (Loos 1999)" as quoted from
Rohwer et al. 2002.
duration from start of incubation to I 23 Duration of incubation period ranges from 19-e2and significantly decreases over season, with a

hatch (days)

mean of 22.9 d (Feldheim 1997). Assume typicahtion is 23 d.
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duration from hatch to fledging of N 40 “First flight of captive-reared birds at 4@flage, soft landing at 41 d, and aerial maneuake4s

nestlings (days) d (Dane 1965). Wild birds fledge at about 40 d (Ckt al. 1988)” as quoted from Rohwer et al.
2002.

duration since nest failure due to other We 6 “Renest intervals, the time between nest detstn and initiation of another clutch, do not app

reasons until female initiates new neast to depend on date or incubation stage (Stronme3gr,1Carlson 1981)” as quoted from Rohwef

(days) et al. 2002. Assume renesting occurs rapidly &b&s, with typical value 1 d longer than rfg.

duration since successful fledging Wi 100 Only one successful brood per year. Givenléngth of time needed to raise successful bimod

until female initiates new nest (days fledging, the egglaying period defined above isswuficient to allow renesting after success,
consequently, the value for Wf will not affect mbdatcomes, so use default value of 100 d.

female body weight (g) during Bdywt 400 Based on data in Table 3 of Rohwer gt28102), female weights are approximately 400 ¢ jus

breeding season prior to and during egg laying.

diet composition during breeding (@] “Primary foods of breeding females: snails (36&86juatic insects (36%), crustaceans (16%),

season annelids (Annelida, 2%), and plant material, inghgdseeds (9%; Swanson et al. 1974)” as quqted
from Rohwer et al. 2002. T-REX does not includigaries for aquatic invertebrates, but assyme
adult diet consisting of 91% invertebrates and @#ds and juvenile diet of 100% invertebrates|.

mean number of nest attempts/ “Females will renest if first nest destroyed, bertesting rates relatively low, around 34% in

female/ season studies in lowa and Manitoba (Strohmeyer 1967, RoH®86a) and only 22% in Wisconsin
(Carlson 1981)” as quoted from Rohwer et al. 2002.

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 5.8 In Manitoba, Rohwer (1985) reported tfatiBmanipulated nests had an average of 10.2 £ 1.p1

successful nest hatchlings and 5.8 + 4.6 fledglings. Even thoughdkfined fledging as 20 days old, “no
ducklings were lost after 20 days in the 7 brotds tvere observed repeatedly up to flying age|
(Rohwer 1985). Assume that 5.8 fledglings per essful nest is typical.

mean number of fledglings/ female/| ARS

season (ARS)
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Northern bobwhite (Colinusvirginianus)

Four-letter Alpha Code: NOBO

3

we

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.039 | Burger et al. (1995) reported daily nastisal rates for female first nest and renest8.6692

incubation and 0.9458, respectively. Since 64% of female{iaded nest were first nests, the weighted
average nest survival for the whole season is 0.Déily nest mortality rate is 0.039.

daily mortality rate during nestling- m2 0.016 | For bobwhite, we define “fledging” asaisi reaching 2 weeks of age, because both parents

rearing brood chicks for the first two weeks until capabfeartial thermoregulation. After two weeks
brooding gradually decreases and chicks are falpable of thermoregulation at 30 d (Brennan
1999). “Overall brood success rate was 0.80 (ddfims >1 chick surviving to 2 weeks of age)”
from DeVos and Mueller (1993).

date of first egg of first nest (dd- Tl 10-May | Default dates based on Figure 4 in Brar#99. Reported dates vary considerably by regiah

mmm) weather.

date of first egg of last nest (dd- Tlast 15-Sep

mmm)

length of rapid follicle growth period| rfg 6 Assume 6 d based on reported RFG for chualifornia quail, and Japanese quail ranging fro

(RFG) for each egg (days) 5to 7 d.

mean clutch size clutch 13 Average 12-14 eggs &¢&ng8) (Brennan 1999).

mean intra-egg laying interval (days eli 1.4 “Ratklaying is slightly <1/d. Takes 18 d to lay wh of 12-15 eggs (Rosene 1969: 71)” from
Brennan (1999). Assume eli = 1.4, so a clutch3&dgs is formed over about 17 d.

egg on which female typically begins penult 0 “Incubation begins after the last egaid.Il' Quote from Brennan (1999).

incubation—penultimate (1) or last (O

duration from start of incubation to I 23 average 23 d + 1 d (Stoddard 1931, Rosene)1969

hatch (days)

duration from hatch to fledging of N 14 Hatching is synchronous, usually all withid {Stoddard 1931, Rosene 1969). For bobwhite,

nestlings (days) define “fledging” as chicks reaching 2 weeks of dgecause both parents brood chicks for the
first two weeks until chicks are capable of partimrmoregulation and being to fly. After two
weeks brooding gradually decreases and chickaulyechpable of thermoregulation at 30 d
(Brennan 1999).

duration since nest failure due to other We 9 average 9 d (range 1-45 d) (Burger pers. camBrennan 1999).

reasons until female initiates new nest

(days)

duration since successful fledging Wi 100 Young stay with adult into late winter orlgaspring, so if female is caring for a successiuod,

until female initiates new nest (days

she will not renest that season. Assume Wf ofd,dfut any value for Wf that would end after t
last day of egg laying (Tlast) will not affect thdel results.

he
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female body weight (g) during Bdywt 170 Female average of 170 g (n=692; NelsahMartin 1953).

breeding season

diet composition during breeding 0] Adult females during breeding season 80% s&ds,invertebrates. “Diet of chicks consists o
season >80% insects and arthropods for the first two wesfle” (quote from Brennan 1999), so

assume average chick diet is 90% invertebrated @tdseeds.

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 4.3 Based on data in DeVos and Mueller (1:992)8 eggs/clutch * 0.88 mean hatch rate in
successful nest successful nests * 0.38 mean survival rate of chiokl4d = 4.3 fledglings (14 d old) /successfy
nest.

mean number of fledglings/ female/| ARS
season (ARS)

Notes: Although in some bobwhite populations adksmmay lay a clutch of eggs that is incubatedneymale while she immediately lays a second cltitah
she incubates, the above profile does not incotpanale-incubated clutches, only female-incubatettioes.
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N

American kestrel (Falco sparverius) Four-letter Alpha Code: AMKE
Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0042 | In MT & WY from 1977-85, 87% (213/246)mbnitored nest produced fledglings (Wheeler
incubation 1992).
- - - - In CA from 1977-80, 82% (53/65) of nests produdeddlings (Bloom and Hawks 1983).
;j:;llr)i/nmortahty rate during nestling- m2 0.0042 In WI from 1968-1972, 81% (51/63) of nests produftedglings (Hamerstrom et al. 1973).
9 In MO from1982-1984, 70% (46/66) of nests produftedglings (Toland and Elder 1987).

In IA from 1988-1992, 65% (92/142) of nests prodifledglings (Varland and Loughling 1993).
In IA from 1989-1992, 74% (48/65) of nests produfledglings (Craft and Craft 1996).
Weighted mean (503/647) = 77.8%; converted to dealst mortality rate using 60 day = 0.0042.

date of first egg of first nest (dd- Tl Apr-1 | Based on Figure 5 in Smallwood and BirdQ2), set start and end dates in lowa as April duto

mmm) 9 and in Florida as March 11 to Jun 9.

date of first egg of last nest (dd- Tlast Jun-9

mmm)

length of rapid follicle growth period| rfg 7 Assume same as Eurasian kesffaldo tinnunculuk (Meijer et al. 1989).

(RFG) for each egg (days)

mean clutch size clutch 5 Most often 4 or 5 (Smadld/and Bird 2002). Table 8 lists mean clutchssipe several sites
with an overall mean of 4.6.

mean intra-egg laying interval (days eli 2 “Gemlgrd. egg laid every other day, occasionally 13at apart (Bird and Palmer 1988);
captives averaged 2.4 d (Porter and Wiemeyer 19@2pte from Smallwood and Bird (2002).

egg on which female typically begins penult 1 “ Female typically begins incubation upaying penultimate egg” as quoted from Smallwood &

incubation—penultimate (1) or last (0 Bird (2002).

duration from start of incubation to I 30 “Usually 27-29 d in captivity, approximate39 d in the wild (range 26-32)” as quoted from

hatch (days) Smallwood and Bird (2002).

duration from hatch to fledging of N 30 “Typically at age 28-31 d.” as quoted from $meod and Bird (2002).

nestlings (days)

duration since nest failure due to other We 12 “Kestrel readily lays replacement clutch ujmms of first, generally 11-12 d later (Bowman and

reasons until female initiates new negst Bird 1985)” as quoted from Smallwood and Bird (20

(days)

duration since successful fledging Wi 14 “Dependent on parents for food for about #2d1after fledging (Bird and Palmer 1988, Varland

until female initiates new nest (days al. 1991)" as quoted from Smallwood and Bird (2002

female body weight (g) during Bdywt 120 Females 120 g + 9.2 SD (n=111; Dunning3)9From Smallwood and Bird (2002).

breeding season
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diet composition during breeding
season

Although kestrels feed primarily in invertebratend small mammals, for this species profiles W
assume both adults and juveniles consume 100%tébrates. Current OPP exposure models
provide no estimate for residue concentrationsiiebrate food items.

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

Based on observation that “approximately 11%aifs (n=325) initiated second clutch after
successful first attempt” (Smallwood and Bird 2002)

mean number of fledglings/
successful nest

fpsn

4.0

In CA from 1977-80 mean of 3.7 fledglirsyecessful nest (112/30 nests) (Bloom and Hawks
1983).

In MT and WY, from 1977-85 mean of 4.2 fledglingsisessful nest (899/213 nests)
(Wheeler1992).

In 1A Varland and Loughin (1993) report 2.9 fledgjs per brood, but if calculated on basis of
successful broods = 3.75 fledglings/successful #h{845/92).

In 1A from 1989-92 mean of 4.0 fledglings/succetsiest (132/33) (Craft and Craft 1996).
Weighted mean = 4.04 (1488/368).

mean number of fledglings/ female/
season (ARS)

ARS
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Killdeer ( Charadrius vociferus)

Four-letter Alpha Code: KILL

Species life-history parameters

Model
Code

Typical
value

Rational

daily mortality rate during laying &
incubation

ml

0.03

“ Kantrud and Higgins (1992) found that yguvere produced at 39% of nesis=(79) in native
grassland and 57% of nests<27) in cropland in n.-central U.S. and s.-cdrfb@nada. In
Ontario, Nol (1980), using Mayfield (1975) methéalind success rates of 28.9% for 17 nests
Long Point, 64% for 12 nests on adjacent mainla@fi101 nests observed in Mississippi over 4
yr, 38 (37.6%) hatched at least 1 egg (Schardi®&1)I'%s quoted from Jackson and Jackson
(2000). In MN, Mace (1971) found 12 or 26 nes% hatched at least one egg. Weighted
mean of percent nest success = 41.6%, which o28rdalaying and incubation period translates
a daily nest failure rate = 0.03.

daily mortality rate during nestling-
rearing

m2

0.048

No specific data for directly parametegan2. Following broods after hatching is compkch
by the fact that some broods are split betweemthle and female and sometimes juveniles ma
join other broods, so determining if a brood susfiély fledges juveniles is very difficult.
Schardien (1981) reported that 38 successfullyheatmests produced 132 hatchlings of which
fledged. Mace (1971) reported 12 successful mestuced 23 hatchlings of which 7 fledged.
Combined: 23 fledglings from 50 nests that hatattédks. Although no information was
reported on the mean number of fledglings from sssfully fledged nests, the number must be
greater than 1 and less than 4 (typical # of egtfske assume that the typical number of
fledglings per successful nest is 2, then we ctimate that 23% of nests successfully fledged
juveniles (i.e., (23/2)/50). Over a 30 d perioginfrhatching to fledging, this translates to a daily
brood mortality rate of 0.048. Assume 0.048 igmdal value for m2.

date of first egg of first nest (dd-
mmm)

Tl

Mar-15

date of first egg of last nest (dd-
mmm)

Tlast

Jul-15

“First clutches laid in early Mar in Missippi (Schardien 1981); mid-Mar in N. Carolinarfden
1948) and Maryland (Stewart and Robbins 1958);Néde in Pennsylvania (Miller 1949); mid- tg
late Mar in ne. California (L. W. Oring pers. compnand mid-Apr in Washington State (Jewett
al. 1953) and Minnesota (Mace 1971). In n. Michigagg-laying begins in late Apr and continu

through Jun; most first nest attempts initiatedrayfirst half of May (Powell and Cuthbert 1993).

In Minnesota, up to 3 clutches laid per seasonnbytair raised >1 brood; active nests found m
Apr—late Jul (Mace 1971). In s. U.S., successftttiiag of 2 broods/season may be comnx;
are possible (Schardien 1981)” as quoted from &eckad Jackson (2000). Based on Figure 5
Jackson and Jackson (2000), assume typical eguglaygtes from March 15 to July 15.

et

id-

of

length of rapid follicle growth period
(RFG) for each egg (days)

rfg

Based on Roudybush et al. (1979), RFG pdrigdlated species: Ruddy turnstoAegnaria
interpreg, 5-6 d; Western sandpipeZdlidris maur), 5-8 d; Red phalarop®falaropus
fulicarius), 4-5 d; and Northern phalarogeh@alaropus lobatus 6-7 d. Assume typical RFG
period in killdeer is 5 d.

mean clutch size

clutch

“Typically 4 eggs; repat fewer may reflect lost eggs. Reports of Srare and usually poorly
documented (Townsend 1929, Miller 1933, Stone 18Bdkell 1943)” as quoted from Jackson

and Jackson (2000).

36



Species Life-History Profiles — 12 December 2013

mean intra-egg laying interval (days eli “Eggsially laid in morning at 1-d, much less often 2atervals (Furniss 1933)” as quoted fram
Jackson and Jackson (2000).

egg on which female typically begins penult 0 “In Mississippi, steady incubation begwith laying of last (usually fourth) egg (JAJ, BySds

incubation—penultimate (1) or last (0 quoted from Jackson and Jackson (2000).

duration from start of incubation to I 25 “Varies considerably; probably associated withbient temperatures, frequency of disturbance at

hatch (days) nest, and possibly human variation in measuringdississippi, 22—28 d (mean 25.1 + 1.6 3D
16 nests; Schardien 1981); in Michigan, 24.7-25®ean 25.1n = 4 nests; Bunni 1959); at 1
Tennessee nest, 29.5 d (Ganier 1934). Many repbimsubation periods between 23 and 29 d are
reviewed in Schardien 1981 and Bunni 1959” as qufstam Jackson and Jackson (2000).
Assume typical duration of 25 d.

duration from hatch to fledging of N 30 “Ability to fly is attained by 20 (Demaree 1®7#o 31 (Lenington 1980) d of age. Schardien

nestlings (days) (1981) found that some chicks in Mississippi atdimbility to fly by age 30 d, whereas others did
not. Chicks remain in close association with ptr@md siblings until they can fly” as quoted
from Jackson and Jackson (2000). Assume chicksnbeindependent and are considered
“fledged” at 30 d of age.

duration since nest failure due to other We 6 “The shortest period of time elapsing betwlesn of either eggs or chicks and completion of the

reasons until female initiates new nest new clutch was 8 days, meaning the nest was prgliibibted about 3 days after the previous

(days) nest was lost” as quoted from Schardien (1981yesthe assumption of a 5-d RFG period for
killdeer, assume the typical duration of We peiio@ d.

duration since successful fledging Wi 6 “Schardien (1981) observed marked chicks wWitir parents regularly until age 39 d, and 1

until female initiates new nest (days instance of a chick foraging with its parents a 8 d. In most northern areas, second or thirdl
nesting attempts are result of failure of earlféorés, although second brood is occasionally
hatched after successful first brood (e.g., Michjgaunni 1959, Nickell 1943)" as quoted from
Jackson and Jackson (2000). Schardien (1981)tezpthre duration from hatching the first nest
attempt until the completion of the second clutmhfbur nest attempts that fledged chicks (i.e.,
38, 57, 39, and 39 d). Assuming 4 d to compleatkich and 30 d to raise hatchlings to fledging,
the duration of Wf for there four nests would b3, 5, and 5 d, for a mean of 9 d. Assume
renesting after fledging typically occurs quicklydaa typical value for Wfis 6 d.

female body weight (g) during Bdywt 101 Female mean = 101 g, range = 87.7-126 ,amd male mean = 92.1 + 10.4, range = 83.9-109,

breeding season n=10 (Dunning 1984).

diet composition during breeding I Both adults and juveniles feed primarily on éstrial invertebrates, though some adults consume

season small amounts of plant material, primarily seedgk3on and Jackson 2000). Assume both adults

and juveniles consume 100% invertebrates.

mean number of nest attempts/
female/ season

In MS, Schardien (1981) estimated an average%df dest attempts per pair.

mean number of successful broods/
female/ season
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mean number of fledglings/ fpsn 2 No specific data on the number of fledgdipgr successful nest. See the rationale desdiobed

successful nest m2 above. The number of fledglings must be graater 1 and less than 4 (typical # of eggs).
Assume a typical value is 2 fledglings per sucadlsfledged nest attempt.

mean number of fledglings/ female/| ARS 0.8 “In Minnesota, Lenington (1980) reportegi@ll annual success of 1.6 independent young, an

season (ARS) Mace (1971) an average of 0.5 young per pair” ateglfrom Jackson and Jackson (2000). In
MS, Schardien (1981) estimates an average of €4lihgs per pair per year. The mean of the
three studies is 0.8 fledglings per female per.year
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White-winged dove Zenaida asiatica)

Four-letter Alpha Code: WWDO

Species life-history parameters | Model | Typical | Rational
Code | value
daily mortality rate during laying & ml 0.020 | “Nest-survival probability (probabilitygha nest, once established, will produce fledglirfigr
incubation urban-nesting doves in San Antonio, TX, calculatethg Mayfield (1961) method, averaged
- - - - 0.456 + 0.402—-0.510 95% Q1 € 397) over 2 yr (West et al. 1993). Hayslette Hiagslette
;j:;llr)i/nmortahty rate during nestling- m2 0.020 (1999) reported nest survival of 0.575 £ 0.068 8E b7) in a Kingsville, TX, urban colony. All
9 losses occurred prior to hatching” as quoted frafmv&rtner et al. (2002). Also in TX, Small et

al. (2005) calculated that the Mayfield nest suscate for all nests for both years was 0.518 (SE
= 0.006; n=34). The weighted mean nest successrmah the 3 studies is 0.52. Over a 32 d n¢st
period (i.e., 15+16+2-1), the daily nest mortafaye is 0.020.

date of first egg of first nest (dd- Tl 15-May | “In Texas, breeds from late Apr to lategyPassmore 1981). Usually 2 nesting peaks/season

mmm) timing varies annually (Cunningham et al. 1997)gasted from Schwertner et al. (2002). “The

date of first egg of last nest (dd- Tlast 15-Jul | data obtained in the Santa Cruz thicket definipetyves two rather distinct periods of nesting, and

mmm) indicates the rearing of two broods by a considie-proportion of the population. The first-brood
nests are built in mid-May, and the young birdséeduring the latter part of June. The second-
brood nests are begun late in June and early yn datl the young are fledged in late July and
early August” as quoted from Neff (1940). Basedlmmobservations of Neff (1940) and Figurg 3
of Schwertner et al. (2002), assume that the cerieg of egg laying starts May 15 and ends July
15.

length of rapid follicle growth period rfg 5 Based on allometric equation (RFG = 2.852*Bwss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using an egg mass of 7.7 g, assume rfg.=5

mean clutch size clutch 2 “Generally 2 eggs. IndoRio Grande valley of Texas, 43 of 987 (4.4%]jvaanhests contained 3
eggs (Cottam and Trefethen 1968). Near Phoenix,384,nests (91%) contained 2 eggs, 38 ngsts
(9%) 1 egg, 1 nest (<1%) 3 eggs (Neff 1940)” agedidrom Schwertner et al. (2002).

mean intra-egg laying interval (days eli 1 “Eggsially laid 24 h apart” as quoted from Schwertriexl (2002).

egg on which female typically begins penult 0 “Incubation generally starts after layofgsecond egg” as quoted from Schwertner et aDZp0

incubation—penultimate (1) or last (0

duration from start of incubation to I 16 “Varies individually and geographically. InBexas, 14 d with <1 d variation. In Arizona, usyal

hatch (days) 15-17 d, although occasionally up to 20 d (Neff@94s quoted from Schwertner et al. (2002)
Assume the typical incubation is 16 d.

duration from hatch to fledging of N 15 “Usually fledge at 13-18 d of age, althougpatde at 8 d (Neff 1940, Cottam and Trefethen

nestlings (days) 1968)” as quoted from Schwertner et al. (2002)sulse the typical nestling period is 15 d.

duration since nest failure due to other We 7 “Usually renests immediately following predatiof previous nest” as quoted from Schwertner|et

reasons until female initiates new nest al. (2002). No specific data found on the durattbiVe, but assume renesting after failure occlrs

(days) rapidly and with a 5-d rfg period, the typical petifor We is 7 d.

40



Species Life-History Profiles — 12 December 2013

duration since successful fledging Wi 10 “Subsequent nesting initiated 4-15 d follogvitedging of previous brood (Neff 1940, Saunders

until female initiates new nest (days 1940, Alamia 1970, Blankinship 1970)” as quotedrfr8chwertner et al. (2002). Assume a
typical period for Wfis 10 d.

female body weight (g) during Bdywt 153 Dunning (1993) reported a mean mass 8fdlh 13.2 SD1f = 30) for Arizona birds” as quoted

breeding season from Schwertner et al. (2002).

diet composition during breeding G “Primarily seeds, mast, and fruit (Dolton 19A&ughey 1986, Cunningham et al. 1997). Graing

season and other agricultural crops, where available, dwid diet across much of range (Dolton 1975
West 1993, Cunningham et al. 1997). Both adultd fmilky secretion formed in crop glands
(“crop milk”), as in other columbids. First-dayefdings may contain fruit pulp and soft seeds. By
3-4 d, feedings contain foods more similar to adigt” as quoted from Schwertner et al. (2002).
Assume both adults and juveniles consume 100% seeds

mean number of nest attempts/

female/ season

mean number of successful broods/ “Early authors contended second broods were aammi@aunders 1940, Cottam and Trefethen

female/ season 1968). Alamia (1970) and Williams (1971), howeveported relatively low rates of renesting
(25% and 9%, respectively) by color-tagged birtthoagh dense vegetation may have made
resighting marked birds difficult (Swanson 198%)h&cht et al. (1995) used radiotelemetry to
monitor White-winged Doves in lower Rio Grande egllOf 39 birds that successfully hatched
their first brood, 27 (69%) attempted a second.r&stcess rate of second attempt not reported”
as quoted from Schwertner et al. (2002).

mean number of fledglings/ fpsn 1.8 No specific data found on the numbereddlings/successful nest. Based on data from Neff

successful nest (1940), since 384 nests (91%) contained 2 eggeeSt (9%) 1 egg, 1 nest (<1%) 3 eggs, the
mean number of eggs/nest is 1.9, and if probahifitiedging is not affected by clutch size, the
maximum number of fledglings/successful nest waldh be 1.9. Hayslette et al. (2000) reported
that 93.5% of hatchlings survive to fledging. Wetnpirical data is found, assume that most
successful nests experience little loss of eggeestlings and that the typical number of
fledglings/successful nest is 1.8.

mean number of fledglings/ female/| ARS “Cottam and Trefethen (1968) reported sedgmoauction of 1.9 young/breeding pair in s. Texas

season (ARS) They estimated total number of breeding pairs ashar of active nests at peak of nesting seagon.

In Arizona, 1955-1959, seasonal production was-€L98! (mean 1.44) juveniles/adult, based ¢
ratio of juveniles to adults in harvest (Stair 1978 quoted from Schwertner et al. (2002).
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Mourning dove (Zenaida macroura)

Four-letter Alpha Code: MODO

[

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.025 | Average 48% nest success (Sayre and BI8§) over 29 d nest period = 0.975 daily succates

incubation average 47% nest success in lowa (lowa DNR website:

daily mortality rate during nesting- m2 0025 http://www.iowadnr.gov/Portals/idnr/uploads/educatiSpecies/birds/mdove.pdf)

rearing

date of first egg of first nest (dd- T1 15-Mar | First brood may occur any time duringry@ang Gulf Coast, but generally occurs late Faiflye

mmm) March at southern latitudes and 1-2 mo later atermarthern latitudes (Mirarchi and Baskett

date of first egg of last nest (dd- Tlast | 30-Aug| 1994); assume typical values for T1 of 15 Marcligjudate 75) and Tlast of August 30 (i.e.,

mmm) 245-75=170) (Mirarchi and Baskett 1994).

length of rapid follicle growth period| rfg 6 Based on 5-7 d for ring dove and 5-8 d foméstic pigeon (King 1973).

(RFG) for each egg (days)

mean clutch size clutch 2 (Mirarchi and Baskett4)99

mean intra-egg laying interval (days eli 2 Secegd laid on consecutive days or alternate daygt@Hrs, most common) (Mirarchi and
Baskett 1994).

egg on which female typically begins penult 0 Incubation starts with laying of second.eg

incubation—penultimate (1) or last (O

duration from start of incubation to I 14 (Mirarchi and Baskett 1994).

hatch (days)

duration from hatch to fledging of N 15 Normally 15 d but can be earlier if frighter(@irarchi and Baskett 1994).

nestlings (days)

duration since nest failure due to other We 6 “After a nesting failure, the period until @mclutch is begun ranges from 2 to 25 days, vhi¢h t

reasons until female initiates new nest most frequent time interval being 6 days in onelgiiHanson and Kossack 1963) and 3-5 days

(days) another (Swank 1955).

duration since successful fledging Wi 4 “Interval between completion of 1 clutch amitiation of next depends on the fate of the first

until female initiates new nest (days clutch (Hanson and Kossack 1963). Approximatelyl20e necessary between initiation of
successful clutch and initiation of subsequentotiutEggs may be laid in same or another nest
while young from previous nest are still being tedti(Mirarchi and Baskett 1994); Mourning
doves usually begin a new clutch within two to foeys after the young fledge (Blockstein and
Westmoreland 1993).

female body weight (g) during Bdywt 116 female&Z. m. carolinensis- 123 g an&. m. marginellal08 (from Mirarchi and Baskett 1994);

breeding season female: 115 g £1.76 (n=95)(Dunning 1984).
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diet composition during breeding G Adults consume primarily seeds, with invertebsaand green forage taken only incidentally
season (Mirarchi and Baskett 1994). Juveniles initialgdfcrop milk produced by parents but graduall
fed more regurgitated seeds after 3-4 d of agé dieti similar to adults at fledging. Assume bo
adults and juveniles consume 100% seeds.

mean number of nest attempts/ 5-6 clutches per year in southern states andrfewnorth (Mirarchi and Baskett 1994); 3to 5
female/ season nests per year (lowa DNR website).

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 1.85 1.8-1.9 young per successful nest (IDN& web site).

successful nest

mean number of fledglings/ female/| ARS 3.6 3.6 young fledged per breeding pair par y®m Sayre and Silvy 1993 in Mirarchi and Batket
season (ARS) 1994,
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Northern flicker ( Colaptes auratus)

Four-letter Alpha Code: NOFL

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.022 | “Of 119 nests where eggs were laid, 9%a)/8urvived to hatching” (Moore 1995);

incubation 0.978711=0.78; 1-0.978=0.022.

daily mortality rate during nestling- m2 0.012 | 80 of 93 nests (86%) survived to an ade@hatchling stage (all nests were monitored to the

rearing stage when hatchlings could be banded, usually4ld dfter hatching, and many were monitored
until near fledging). (Moore 1995); 0.988"13=0.86).988=0.012.

date of first egg of first nest (dd- T1 7-May | From Moore (1995) — In NE modal date oftfiegg between 9 and 18 May (n=30, range 1 May —I

mmm) June); in WY modal dates between 7 and 12 May (nreilge April 29 — 17 June); in NM moda]

date of first egg of last nest (dd- Tlast | 20-Jun| date between 1 and 6 May (n=17, range April 2 %)n .

mmm) From Ingold (1996) — 36 pairs in Ohio laid fromsfiveek of May until # week of June.

length of rapid follicle growth period rfg 5 No specific information found on flickers other woodpeckers. Based on allometric equation

(RFG) for each egg (days) (RFG = 2.852*Egg mass "0.31) from Alisauskas andnfy (1992), using and egg mass of 7.01
g, assume rfg =5 d.

mean clutch size clutch 7 Clutch size pooled fblagitudes: mean= 6.5 (SD 1.4; range 3-12, n=4Mgore and Koenig
1986).

mean intra-egg laying interval (days eli 1 Egad H rate of 1/day, usually between 0500 and (&b@rman 1910).

egg on which female typically begins penult 1 Incubation begins 1 or 2 days beforedggtis laid (Sherman 1910).

incubation—penultimate (1) or last (0

duration from start of incubation to I 11 Sherman’s (1910) observations: mean = 11 d{$B, n=8).

hatch (days)

duration from hatch to fledging of N 25 “For yellow-shafted flicker in n. Florida, Eohrer (unpubl. data) recorded a mean nestlingoperi

nestlings (days) of 24 d (range 21-26); from Sherman (1910) for lp@&d (range 24-27)" (Moore 1995).

duration since nest failure due to other We 14 Although flickers sometime use old nestsymssthat renesting, especially after starling

reasons until female initiates new negst competition or depredation, occurs in new nestamexcavation time for new nestis 12.1 d in

(days) Ontario (range 5-19, n=10) (Lawrence 1966) and @5r2WI (range 11-20, n=15) (Burkett 1989),
SO excavation time may determine fastest renesting

duration since successful fledging Wi 21 “Duration of juvenile dependence on paremisears to vary but is not long.” (Moore 1995).

until female initiates new nest (days

female body weight (g) during Bdywt 130 Mean mass (g = SD, range, Nellow-shafted flicker NE 131.83 + 7.46, 117-150, n=20 (Shoit

breeding season

1965); PA 129.0 + 7.67, 106-164, n=65 (Dunning )9%ed-shafted flicker CO 139.17 +
4.63,130-145, n=6 (Short 1965); OR 142.0 + 224-167, n=82 (Dunning 1993Yilded flicker
—111.0 £7.36, 92-129, n=100 (Dunning 1993).
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nd
10%

L

diet composition during breeding (0] Based on annual analysis by Beal (1911, as titbtbore 1995), yellow-shafted flickers (n=684

season consume 60.9% invertebrates and 39.1% plants €ndtseeds) while red-shafted flickers
consume 67.7% invertebrates and 32.3 % plants.ut?@% of the total diet consists of ants.
Most of the plant material seems to be fruits. de&r, during the breeding season (i.e., May a
June), figures in Martin et al (1951) indicate thdtilts consume about 90% invertebrates and
fruits. Juveniles fed by regurgitation. Assumehbatiults and juveniles consume 90%
invertebrates and 10% fruit.

mean number of nest attempts/

female/ season

mean number of successful broods/ “Apparently single brooded. Neither yellow-dieaf nor red shafted flickers regularly produce 3

female/ season second brood in a breeding season, but it may mappeasionally.” (Moore 1995); only 1 of 31
flicker pairs successfully raised two broods (Ingp996); although no information on how man
of the females with successful broods attempteztargd clutch, the probability of quitting after
success is apparently high.

mean number of fledglings/ fpsn 6.15 The mean number of 10-17 d old chickf79 nests at 4 locations is 6.15 (Moore and Kpeni

successful nest 1986).

mean number of fledglings/ female/| ARS

season (ARS)
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Willow flycatcher (Empidonax traillii)

Four-letter Alpha Code: WIFL

Species life-history parameters

Model
Code

Typical
value

Rational

daily mortality rate during laying &
incubation

ml

0.0187

daily mortality rate during nestling-
rearing

m2

0.0187

“Nest success (nests produgibdledgling) variable. In Wisconsin, 315 of 459 t3e&68.6%)
were successful (McCabe 1991); the Mayfield metthdayfield 1961, 1975) yielded more
modest nest success of 51% (McCabe 1991). In Bi@slumbia, nest success 2866« 96 nests;
Campbell et al. 1997); much higher in s. Michigahgre 65.2% of 92 nests fledged young
(Walkinshaw 1966). In Ohio and Nebraska, Holcom@®/@b) reported 39.5% nest succass Q1
nests). In sw. New Mexico (1997-1999), 43.3% & B8sts fledged1 young (S. Stoleson and
D. Finch pers. comm.), and in Sierra Nevada, 60% 25) and 50%rn(= 64) of nests fledgesll
young in 1997 and 1998, respectively (H. Bombagpeosmm.)” as quoted from Sedgwick
(2000). The weighted mean of above nest success isab4.6%, which over a 32 d nesting peri
(i.e., 14+14+4) results in a daily nest mortalayer of 0.0187.

date of first egg of first nest (dd-
mmm)

Tl

12-Jun

date of first egg of last nest (dd-
mmm)

Tlast

22-Jul

“Earliest and latest dates for full ches in Washington: 25 May and 13 Jul (Jewett et383),
and 19 Jun and 24 Jul (King 1955). In WisconsinQslige (1991) reported mean first egg as 27
Jun. Mean first egg date in s. Michigan 17 Junligsarll Jun) (Walkinshaw 1966). In s. Sierra
Nevada, earliest and latest egg dates 25 May addiIZ®1. Whitfield pers. comm.). For first nes
in se. Oregon, mean first egg date 22 Jun (medatug, range 5-30 Jum= 439 nests)” as
quoted from Sedgwick (2000). The mean of the stadtend dates listed above is June 12 and
July 22, respectively. This is similar to the cegg-laying dates in Figure 3 of Sedgwick (200(Q

length of rapid follicle growth period
(RFG) for each egg (days)

rfg

Based on allometric equation (RFG = 2.852*Bwss ~0.31) from Alisauskas and Ankney
(1992), using an egg mass of 1.7 g, assume rfg.= 3

mean clutch size

clutch

“Mean of 3.68 + 0.1 SEfifst nestsif = 31) and 3.14 + 0.1 SE for renesis=(29) in Nebraska
(Holcomb 1974). In Wisconsin, McCabe (1991) repbdenean clutch size of 3.59 £ 0.49 SD (
= 415 clutches), with 58% of clutches being 4 eggsly (before 28 Jun) clutches (mean 3168,
243) larger § <0.001) than late clutches (mean 349,172), and first clutches (mean 3.5) larg
than renest clutches (mean 3.2) for the same fair1). In se. Oregon (1988-1997), mean fi
nest (unparasitized) clutch size 3.69 + 0.03 SkEgeal-5n = 365 clutches); 69.6% were 4 eggs
and 26.9% were 3 eggs (JAS). In s. Califoriiat( extimu}first, second, and third clutch sizes:
3.63 £ 0.05 SEr(= 113), 2.90 + 0.09 SkEE 50) and 2.71 £ 0.19 Sk € 14), respectively (M.
Whitfield pers. comm.). In s. New Mexico, mean clusize reported as 3.06 £ 0.63 SE(50;
includes second and later nestings; S. Stolesa pemm.)E. t. extimudirst nests in Arizona
(1996-1999, unparasitized nests only) had averagehoof 2.92 + 0.73 SDn(= 321; T.
McCarthey pers. comm.)” as quoted from Sedgwiclo@0 Assume typical clutch size of 4 egg

(7]

mean intra-egg laying interval (days

eli

1.3

“Gagg/d; often 1 day is skipped, so 4-egg clutch detapn 5 d” as quoted from Sedgwick

(2000).
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egg on which female typically begins penult 1 “Unknown at what stage of egg-laying fesria¢gins sitting on eggs continuously at night.e@iv

incubation—penultimate (1) or last (O that eggs hatch over a 1- to 3-d interval (McCa®@1] JAS), eggs must be maintained for periods
long enough for embryonic growth prior to layinglast egg, perhaps similar to incubation
behavior in Dusky Flycatcher (Morton and Pereyr@5;Bedgwick 1993a, 1993b)” as quoted
from Sedgwick (2000).

duration from start of incubation to I 14 “In Wisconsin, 14.8 dn(= 50; McCabe 1991); in Nebraska and Ohio, 13.30dI+SE (range 12—

hatch (days) 14,n = 28 nests; Holcomb 1972a); in s. Michigan, indidmaperiods were 15 d at 3 nests, 14 d|at
3 nests, and 13 d at 1 nest (from last egg laldstoor all eggs hatched; Walkinshaw 1966)” as
guoted from Sedgwick (2000).

duration from hatch to fledging of N 14 “Nestling period 14-15 d (Berger and Hofslu®$0, McCabe 1991). Berger (1967) reported 13—

nestlings (days) 16 d for 45 young. Five family groups in s. Michigledged after an average of 13.8 d in nest
= 13 young; Walkinshaw 1966); in a Nebraska ancdb@hidy, 82 young fledged between 11 and
14 d (mean 12.3 d + 0.1 SE; Holcomb 1972a)” aseffiom Sedgwick (2000).

duration since nest failure due to other We 7 “Mean of 6.6 dr(= 18 renests; Holcomb 1974) and 6.51¢ @21 renests; McCabe 1991) between

reasons until female initiates new nest first nest loss and initial egg-laying in renest’quoted from Sedgwick (2000).

(days)

duration since successful fledging Wi 100 “Normally only 1 brood/season except in caskpredation or nest loss. Renesting after

until female initiates new nest (days successfully fledging a brood is rare in northespydations (1 instance,= 882 pairsn = 1,168
nests; 1988-1997; se. Oregon; JAS), somewhat noonenon farther south (M. Whitfield pers.
comm.)” as quoted from Sedgwick (2000). Since feséypically raise only a single successful
brood per year, the value for Wf needs to be loraugh so renesting after success does not o¢cur
— set default to 100 d.

female body weight (g) during Bdywt | 12.46 | “In Michigan, average mass of breedimgjes, 12.9 g (range = 11.4-1/% 18); breeding

breeding season females, 12.3 g (range 10.2-12; 22; Walkinshaw 1966). Mean mass of breedingseas
adults from se. Oregon: males 12.72 g £ 0.7015B §73); females 12.47 g + 1.12 Sib< 369;
Sedgwick and Klus 1997)” as quoted from Sedgwid0@®. Weighted mean =12.46 g.

diet composition during breeding | Both adults and juveniles consume diet congistihalmost entirely invertebrates.

season

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.14 Based on data from Sedgwick (2000) irevid MI, the weighted mean of number of

successful nest fledglings/successful nest is 3.14.

mean number of fledglings/ female/| ARS 1.81 In OR over 10 yrs: Seasonal fecundityamef 1.81 + 0.05 SE young fledged/female=(874

season (ARS)

females; Sedgwick and lko 1999).
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Eastern phoebe $ayornis phoebe)

Four-letter Alpha Code: EAPH

[4)

o

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0097 | Daily nest mortality rate of 0.0097 base®7 d period (Weeks1979).

incubation

daily mortality rate during nestling- m2 0.0097

rearing

date of first egg of first nest (dd- T1 Apr-10 | In southern IN, two peaks in laying (midril and late May/early June) with eggs startifgat

mmm) April 10 and last nest starting about June 21 (Wdek79). Similar egg laying dates reported in

date of first egg of last nest (dd- Tlast | Jun-21| KS and IL (Klaas 1970, Graber et al. 1974, Weel@).9 In northern WI, also two peaks in

mmm) laying (early June and mid July) with first eggaréhg May 7 and ending by August 10 (Faanes
1980). Base typical dates on data from IN.

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 2.09 g, assume 4fd.=

mean clutch size clutch 5 Varies from 2-6 eggshwibde of 5. Weeks (1994) summarizes clutch dioas studies in
several locations with means ranging from 4.4 &eggs/clutch.

mean intra-egg laying interval (days eli 1 Layghkl (Weeks 1979).

egg on which female typically begins penult 0 Begin diurnal incubation with the last €ggeeks 1994).

incubation—penultimate (1) or last (0

duration from start of incubation to I 16 Mean of 16 d (Weeks 1994).

hatch (days)

duration from hatch to fledging of N 16 Young depart nest at about 16 d (Weeks 1994),

nestlings (days)

duration since nest failure due to other We 10 Interval of 9-10 d needed to begin egg produo@fter nest loss (Klaas 1970 as reported ink&/e

reasons until female initiates new negst 1978). Klaas observed that this interval was aatdgnger than interval after successful nest

(days) because females can initiate physiological chapgesto fledging. Assume 10 d is a typical
interval.

duration since successful fledging Wi 9 Both parents regularly fed fledglings up ta@eks post-fledging, but young were rebuffed on 1

until female initiates new nest (days d post-fledging (Weeks 1994). In IN, renestingiutl after success was 7.8 and 13.3 d in 197
and 1971, respectively (Weeks 1978). Klaas (19&09rted interval of 7.5 days in KS. Based an
mean of these two sites, assume 9 d period isalypic

female body weight (g) during Bdywt 16.9 Mean 16.9 g, std dev 0.62, range 16107t8, n=10 (Weeks 1994).

breeding season
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diet composition during breeding
season

While phoebes consume small amounts of smalll dwring fall, winter, and early spring, diet

consists primarily of flying insects. Assume dgrioreeding season than both adults and juveniles

consume 100% insects.

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 4.0 In IN, 4.32 (n=71) and 4.07 (n=55) fledgs/successful nest in 1970 & 1971, respectively

successful nest (Weeks 1979). In KS, 3.8 fledglings/successful desing 1962-1965 (Klaas 1970) and 1980-
1983 (Murphy 1994). In WI, 4.13 (n=29), 3.85 (n32and 3.87 (n=32) fledglings/successful nest
in 1974, 1975, and 1976, respectively (Faanes 19B8%ed on data from all three states, assume
mean of 4.0 fledglings/successful nest.

mean number of fledglings/ female/| ARS 5.8 In IN, 6.76 and 5.14 fledglings/femalearya 1970 & 1971, respectively (Weeks 1979). 992,

season (ARS)

5.48 fledglings/female/year (Weeks 1994). MearBofears is 5.8 fledglings/female/year.

Reference list

Alisauskas, R. T., and C. D. Ankney. 1992. The obgigg laying and its relationship to nutrientae®s in waterfowl. In: Ecology and Management of
Breeding Waterfowl. B. Batt (Ed.), University of Miesota Press. Pp 30-61.

Faanes, C. A. 1980. Breeding biology of EasterreBhs in northern Wisconsiwilson Bull 92:107-110.

Graber, R. R., J. W. Graber, and E. L. Kirk. 19#ihois birds: Tyrannidae. lll. Nat. Hist. Surv.id. Notes No. 86.

Klaas, E. E. 1970. A population study of the Eastnoebe and its social relationships with the Bréwaded Cowbird. Phd Thesis. Univ. Kansas, Lav&enc

Murphy, M. T. 1994. Breeding patterns of Easterndttes in Kansas: Adaptive strategies or physiodbgianstraintAuk 111(3):617-633.

Weeks, Jr., H. P. 1978. Clutch size variation i Eastern Phoebe in southern Indiakzk 95:656-666.

Weeks, Jr., H. P. 1979. Nesting ecology of thed&tagPhoebe in southern Indiaidilson Bull 91:441-454,

Weeks Jr., H. P. 1994. Eastern Phoebe (Sayornisheoln: The Birds of North America, No. 94 (A.dkwand F. Gill, Eds.). Philadelphia: The Acadesfy
Natural Sciences: Washington, D C: The AmericanitBologists’ Union.

55



Species Life-History Profiles — 12 December 2013

Ash-throated Flycatcher (Myiarchus cinerascens)

Four-letter Alpha Code: ATFL

Species life-history parameters | Model | Typical | Rational
Code | value
daily mortality rate during laying & ml 0.0058 | “Secondary cavity nester. Nests primamilyatural cavities, woodpecker holes, nest boxed,
incubation cavities in other human-made structures. In Wi8/ey, some or all young fledged in >70% of
- - - - attempts (Phillips 2000). During 2-yr study inashington, 92% of 31 nests (all in natural
;j:alllr)i/nmortahty rate during nestling- m2 0.0058 cavities) successfully fledged young (Seavey 12900). Ash-throateds breeding in nest boxes
9 during study in lower Colorado River valley werdd¥ successful (fledgesl young; Brush

1981)” as quoted from Cardiff and Dittmann (2002jgurel of Phillips (2000) shows that 72% |of
nest attempts fledged young, but includes aboutf Ii&st attempts where no eggs were laid. If
nest success based on nests that received egggptheent nest success in Phillips (2000) is
approximately 82%. If overall nest success is m&xlito be 82%, over a 34 d nest period (i.e.,
15+15+4) the daily nest mortality rate is 0.0058.

date of first egg of first nest (dd- Tl Apr-15 | “Reported mid-Mar to late Jun £ 43; Van Tyne and Sutton 1937, Sutton 1967, Simpkd

mmm) Gubanich 1991, Russell and Monson 1998, CNRP){evutvell-documented records earlier than

date of first egg of last nest (dd- Tlast | Jun-15 | Mid- to late Apr. Peak ranges from mid- to late Apsouthern lowlands (e.g., LCRV; Brush

mmm) 1981, Rosenberg et al. 1991) to mid-May at higheragions in south (e.g., San Jacinto Mtns.,
CA; Mock et al. 1991) to mid- to late Jun in exteenorth (e.g., 14-25 Jun in s. Washingtors[
31]; Seavey 2000)” as quoted from Cardiff and Détm (2002). Based on Figure 3 of Cardiff
and Dittmann (2002), core nest initiation perioohfr April 15 to June 15. Phillips (2000) reports
earliest and latest first egg dates of April 2T0uoe 11.

length of rapid follicle growth period rfg 4 Based on allometric equation (RFG = 2.852*Bwss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using an egg mass of 3.11 g, assume 4fg.=

mean clutch size clutch 4 “Among 309 egg sets (SBICM, WFVZ), mean clutch size 4.3 (range 2—7); al#el% of sets
had 4 eggsn(= 136), 39% had (= 120), 11% had (= 33), 4% had 6n(= 13), 2% had 2n(=
6), and <1% had "h(= 1)” as quoted from Cardiff and Dittmann (200Zssume typical clutch
size of 4.

mean intra-egg laying interval (days eli 1 “Ongfelgqy on consecutive days (Bendire 1892, CNRPeavéy pers. comm.)” as quoted from
Cardiff and Dittmann (2002).

egg on which female typically begins penult 0 “Anecdotal evidence suggests that incobdtiegins immediately upon completion of clutchy (e.

incubation—penultimate (1) or last (0 synchronous hatchings, CNRP)” as quoted from Cladid Dittmann (2002).

duration from start of incubation to I 15 “About 14-16 d (Bendire 1892; Seavey 1997, R@NRP)” as quoted from Cardiff and Dittmann

hatch (days) (2002).

duration from hatch to fledging of N 15 “Young depart nest at 13—-17 d of age (Bentid@2, Bent 1942, Lanyon 1961, Kaufman 1996,

nestlings (days)

Seavey 2000, CNRP)” as quoted from Cardiff andnarin (2002).
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n A

duration since nest failure due to other We 6 No specific data found on duration of We. ukBs renesting after failure occurs rapidly with a

reasons until female initiates new nest typical duration for We of 6 d.

(days)

duration since successful fledging Wi 100 No specific data found on the duration of. WWApparently, no published data establishing that

until female initiates new nest (days particular pairs of flycatchers raise 2 succesbig®ds” as quoted from Cardiff and Dittmann
(2002). Since females typically raise only a stngliccessful brood per year, the value for Wf
needs to be long enough so renesting after sudoessnot occur — set default to 100 d.

female body weight (g) during Bdywt 33.3 “Means of seasonal subsample®io€. cinerascenshow little deviation from mean of pooled

breeding season data for each sex; e.g., breeding-season maleqra®de 21.2-37.2y = 79), winter males 28.1
(24.8-31.2n = 26), migrant males 29.3 (25.8-339%33), breeding females 27.2 (22-3'h§;
52), winter females 27.4 (25.5-30= 10), migrant females 26.9 (22.6—-3%4; 22; FMNH,
LSUMZ, MVZ, SBCM, UCF). Laying females with enladjeeproductive tracts average heavie
(30.9-37.8, mean 33.8,= 6) than pooled sample of breeding-season fenfa&dMz, MVZ,
UCF)” as quoted from Cardiff and Dittmann (2002).

diet composition during breeding I During breeding season, almost exclusively apbds, primarily adult and larval insects.

season

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.6 No specific data found on number of fledyg/successful nest. “In U.S. survey, averagelbarm

successful nest fledglings/nest 3.6n(= 65 nests in nest boxes), and some or all yoleagéd in >70% of attempt
(Phillips 2000)” as quoted from Cardiff and Dittrma(2002). Table 1 of Phillips (2000) indicate
that the number of fledglings/nest “includes nedtere no young fledged.” So, it seems likely
that the estimate of 3.6 fledglings/nest underestidsithe number of fledglings/successful nests
but by an unknown amount.

mean number of fledglings/ female/| ARS

season (ARS)
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Eastern kingbird (Tyrannustyrannus)

Four-letter Alpha Code: EAKI

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0235| “Nest success (% nests to fledgoung) over 3-yr period in Kansas varied front@B87%

incubation (Murphy 1986a). Over 6 yr in New York, success @diirom 28 to 68% (MTM). Nest success i

Jaily mortality rate during nestiing- m2 00235 Ontario is_comparable (lakeshore = 38%, upland%;3lancher and Ro_bert_son 1985a). Based

rearing ’ on 13 yr/site records (Kansas, New York, Ontadd)5% + 15.4 SD of kingbird nests fledge
young” as quoted from Murphy (1996). For a 34 dtimg period (i.e., 17+15+3-1), an apparen
nest success of 44.5% translates to a daily negtlitprate of 0.0235.

date of first egg of first nest (dd- Tl Jun-1 | “Laying dates for first clutches vary aggeographic range. In Florida, as early asdirsecond

mmm) week of May (Sprunt 1954). In Kansas (Murphy 1983Bw York (Murphy 1983b), and Ontarig

date of first egg of last nest (dd- Tlast | Jun-30| (Blancher and Robertson 1985a, 1985b), laying gelygueaks by first week of Jun. In Manitob

mmm) most first clutches by about second week of Junciiémzie and Sealy 1981)” as quoted from
Murphy (1996). Based on Figure 4 in Murphy (1998)e egg laying dates from June 1 to Jun
30.

length of rapid follicle growth period rfg 4 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg =4 d based on 4 g

(RFG) for each egg (days) egg.

mean clutch size clutch 3 “From 2 to 5 eggs; Jvisrall mode; clutches of 4 more common farthermoiverage varies
geographically from 3.1 £ 0.63 SBb € 42) in w. New York (Murphy 1983b) to 3.7 + 0.88) in
se. Ontario (Blancher and Robertson 1985a) and 8.75 (135) in British Columbia (M. Funk
pers. comm.). Davis (1955) and Murphy (1986a) repwan of 3.4 from Montana (SD 0.507
30) and e. Kansas (SD 0.685 214), respectively; whereas means of 3.2 £+ h53277) and 3.3
+0.714 0= 365) recorded in central New York (MTM) and QidgPeck and James 1987),
respectively” as quoted from Murphy (1996).

mean intra-egg laying interval (days eli 1 “Ong égjd/d until clutch is complete, but occasionallgay is skipped between laying of
penultimate and final egg in clutches of 3 and 4udhy 1983b)” as quoted from Murphy (1996).

egg on which female typically begins penult 1 “Females may begin sitting on nest beéggs appear (MTM), but incubation usually beginhwi

incubation—penultimate (1) or last (0 laying of penultimate egg in clutches of 3-5” astgd from Murphy (1996).

duration from start of incubation to I 15 “Incubation requires 14—-17 d, with modes ofdlii New York (mean 15.4 d £ 0.75 Sibs= 21)

hatch (days) and 14 d in Kansas (14.2 d + 0.89; 12; Murphy 1983b)” as quoted from Murphy (1996).

duration from hatch to fledging of N 17 “Young leave nest normally 16—-17 d after hatghbut ability to maintain strong, level flighbds

nestlings (days) not appear for several more days” as quoted fromphiu(1996).

duration since nest failure due to other We 8 “Pairs in Ontario laid replacement clutchesdter initial nest failed (mean 7.7 d, SE h'# 15;

reasons until female initiates new nest Blancher and Robertson 1982b), suggesting thaacepient nests require less time for

(days)

construction” as quoted from Murphy (1996).
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duration since successful fledging Wi 35 “Young remain completely dependent on parémt$ood for at least 2 wk after fledging. Entire

until female initiates new nest (days family unit normally remains together. Maximum faegirate during fledgling period is nearly
twice that of peak rate during nestling period (Btususe and Brewer 1968). Young may begin|to
take fruit and pick small invertebrates off leabg<25 d, but continue to be fed at high rate unti
about 5 wk old. Parental feeding continues, butlgadly declines for about 2 more weeks
(Morehouse and Brewer 1968). Parents defend yogaigst predators up to 7-8 wk of age” as
quoted from Murphy (1996).

female body weight (g) during Bdywt 40 In KS, male = 42.8 £ 3.76 (39.2-54.7; ad) females = 41.6 + 2.67 (37.0-45.8; 32). In NY,

breeding season males = 38.0 + 2.36 (33.3-47.0; 92) and female$.3 8 2.08 (33.0-44.7; 105) (from Appendix
in Murphy 1996). Assume 40 g is a typical femakesm

diet composition during breeding Details from stomach analyses by Beal (1912;665) and Dick and Rising (1965= 26). Beal's

season analysis conducted over entire breeding range, Mag-85.5% insects; also fruits and seeds df
40 plants. Kingbirds usually take large adult aiseand switch to small prey only when feeding
young nestlings or when insect abundance is lowKl1®71, MTM). Large, whole prey also fed
to nestlings” as quoted from Murphy (1996).

mean number of nest attempts/ “In New York about 70% of failed first nestingenpts are replaced (mean 68.49%, 57 nests;

female/ season MTM). Renesting less common in British Columbiaof736; Siderius 1993). All initial nests that
are destroyed while being built are replaced, caegpto 82.5%1{ = 40) of nests lost during
incubation, and 35.2% (= 17) that fail during nestling period (MTM). Fafa may lay up to 3
clutches in 1 season if her nests fail (MTM)” astga from Murphy (1996).

mean number of successful broods/ “Females raise 1 brood/yr. Taking renesting axtoount, annual breeding success (percent

female/ season females to fledge at least 1 nestling) over 6-yiqokin New York averaged 58.5% + 15.0 SD,
range 32.9-77.0 (MTM)” as quoted from Murphy (1996)

mean number of fledglings/ fpsn 2.5 “Fledged young/successful nest was siratanss years and sites: w. New York (2.3) and e.

successful nest Kansas (2.4; Murphy 1983b), se. Ontario (2.5, 2.Z, Blancher and Robertson 1985a), and
central New York (2.5, 2.5, 2.5, 2.5, 2.7, 2.8; MI'Ms quoted from Murphy (1996). The mean
of 4 locations is 2.5 fledglings/successful nest.

mean number of fledglings/ female/| ARS 1.5 “Average number of fledged young/femalerasame period was 1.5 nestlings/yr + 0.40 8B 6

season (ARS)

yr), range 0.8-1.9” as quoted from Murphy (1996).
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Blue jay (Cyanacitta cristata)

Four-letter Alpha Code: BLJA

Species life-history parameters

Model
Code

Typical
value

Rational

daily mortality rate during laying &
incubation

ml

0.025

daily mortality rate during nestling-
rearing

m2

0.025

Percent nest success varies considerglighitat and location. From Table 2 in Tarvin and
Woolfenden (1999): In IA, 54% in riparian (n=12¢8 & Stauffer 1980); In AR, 52% in
suburban areas (n=42; Tarvin and Smith 1995); In3®% in suburban (n=31; Rohwer 1969a);
IL, 66% statewide (n=29; Graber et al. 1987); an#l, 63% in mesic lowland forest (n=13),
17% in shrubby pine flatwoods (n=32), 8% in citgueve (n=7), 36% in disturbed, shrubby rurg
habitats (n=30), 21% in disturbed, open rural l&bi(h=68), and 11% in xeric upland forest
(n=21). Study from MN in Table 2 was omitted besmof atypical method of estimating nest
success. Weighted mean of above studies is 35%lbaest success. Based on a nest period
41 d (i.e., 20+18+4-1), estimated daily nest maytahte is 0.025.

date of first egg of first nest (dd-
mmm)

Tl

2-Apr

“Examples of first egg dates: Michiganyay (Barrows 1912); Minnesota, 24 Apr (Hilton and
Vessall 1980); Kentucky, 14 Apr (Mengel 1965); Kassl0 Apr (Johnsgard 1979); Arkansas,
Mar (KAT); Alabama, 17 Mar (Imhof 1976); Floridgparoximately 7 Mar (Woolfenden and
Rohwer 1969a), one full set by 8 Mar (Stevensonfamdierson 1994). Peak laying ranges from
early Apr in the South to mid-May in the north” @eoted from Tarvin and Woolfenden (1999).
Based on Figure 6 of Tarvin and Woolfenden (19883ume typical date for start of core egg
laying is April 2.

date of first egg of last nest (dd-
mmm)

Tlast

16-May

“In native habitats, >1 brood appanserdre. Nicholson (1936) suggested 3 broods/season

common in Florida, but Tarvin (1998) found no evide for >1 successful brood in native habitat

in s.-central Florida. Replacement clutches comrhomever, and may be initiated through Jul.
as quoted from Tarvin and Woolfenden (1999). Base#igure 6 of Tarvin and Woolfenden
(1999), assume typical date for end of core egipdpis May 16.

length of rapid follicle growth period
(RFG) for each egg (days)

rfg

No species-specific data on RFG or egg weliglwd. RFG for passerines typically 3-4 d.

mean clutch size

clutch

“Clutch size 2-7; tydicdt-6 in northern populations, 3—4 in Florida (hitson 1936, Goodwin
1986, Graber et al. 1987, KAT). Clutch size disitibn of 253 nests from (mostly) s. Ontario: 6
(5%), 5 (36%), 4 (31%), 3 (16%), 2 (7%), 1 (6%);ame= 4.00 (Peck 1987). In lllinois, size
distribution of 141 clutches: 6 (4%), 5 (63%), 8%R), 3 (3%), 2 (1%); mean = 4.66 (Graber et
1987). In Arkansas, size distribution of 23 cluteh®e (35%), 4 (52%), 3 (9%), 2 (4%); mean =
4.17 (KAT). Mean clutch sizes from different sangpté nests in Florida: 3.72 (statewide; range
3-5,n = 18; Stevenson and Anderson 1994), 3.70 (TampRé&sersburg suburbs; range 3r4;
10; Woolfenden and Rohwer 1969a), and 3.42 (ArahBablogical Station; range 2-4,= 12;
KAT)” as quoted from Tarvin and Woolfenden (1999).

80

i

mean intra-egg laying interval (days

eli

1 dr¢lia 1998).
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D

D

r of

egg on which female typically begins penult 1 “Daytime incubation presumably begins Wéying of penultimate egg, as all eggs in a clutch

incubation—penultimate (1) or last (O usually hatch on same day, but female seems tmsiest beginning with laying of first egg” as
qguoted from Tarvin and Woolfenden (1999).

duration from start of incubation to I 18 17-18 d (W. M. Tyler in Bent 1946, Hardy 19&ytkin 1978, Hilton and Vesall 1980, Laine

hatch (days) 1983, Tarvin and Smith 1995).

duration from hatch to fledging of N 20 “Capable of fledging by day 17, and can rapidh along ground with fluttering hops although

nestlings (days) not yet volant. Usually fledge at 17-21 d; obsergady fledge dates may have been induced |
human observers” as quoted from Tarvin and Wookend999). Assume typical nesting period
of 20 d.

duration since nest failure due to other We 7 No specific data found on duration of We. use renesting occurs rapidly after nest failurdwi

reasons until female initiates new nest a typical duration of We of 7 d.

(days)

duration since successful fledging Wi 30 “Parents feed offspring for at least 1, sdmes up to 2, mo” as quoted from Tarvin and

until female initiates new nest (days Woolfenden (1999). No specific data on the duratibWf. Assume renesting would not occur|
until first brood reaches independence at appradiy@ne month. Based on the length of the pgg
laying period defined above, there would not bdiceht time to renest after success.

female body weight (g) during Bdywt 87 “Mass of AHY jays from Connecticut averdd#?.4 g + 7.4 SDn(= 40; Jewell 1986). Mass of

breeding season AHY jays in extreme s. Florida averaged 73.7 gdeab9.9-87.1n = 85; Fisk 1979)" as quoted
from Tarvin and Woolfenden (1999). In PA, mear86f8 g = 8.08 (SD; n=462) (Dunning 1984).
Assume 87 g is a typical body weight.

diet composition during breeding (0] Acorns are a staple, but also feed on seeds; &uwiits, large invertebrates, and occasionallylsma

season vertebrates. Based on Martin et al. (1951), imngpand summer assume 60% seeds and 40%
invertebrates for adults. No specific informatfonnd on juvenile diet. Since adults regurgitats
bolus to juveniles, assume juvenile diet also 6@&ds and 40% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/ “Given low nest success rate (typically <40%hative habitat, and lengthy nesting cycle (40 d

female/ season not including nest construction), few pairs arelykto fledge >1 brood” as quoted from Tarvin
and Woolfenden (1999).

mean number of fledglings/ fpsn 3.0 Data from Tarvin (1998) on the total numifenests, percent nest success, and the number o

successful nest fledglings per total nests from six habitat typesrevused to calculate a weighted mean numbe
fledglings per successful nest of 3.0.

mean number of fledglings/ female/| ARS

season (ARS)
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American crow (Corvus brachyrhynchos)

Four-letter Alpha Code: AMCR

"

S

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.012 | In CA 63 of 147 nest attempts (43%) festigoung (Caffrey 2000). In British Columbia 1316f

incubation nest attempts (81%) fledged young (Campbell ealr). In Saskatchewan 45 of 78 nest attempts

daily mortality rate during nesting- m2 0012 (58%) fledged young. Weighted mean_for overaltlgesc_ess in these three studies is 50.2%.

rearing ) OO\(/)irZSS d nest period (36+18+5-1), daily nest suaviate is 0.988, so daily nest mortality rate

date of first egg of first nest (dd- Tl 28-Mar | Verbeek and Caffrey (2002) summarize pagikg dates as well as earliest and latest laglates

mmm) for 6 studies. The mean date for start and endeopeak egg laying period is March 28 through

date of first egg of last nest (dd- Tlast | 19-May| April 8, though crows will renest if nests are deged early and the mean date for last egg laid

mmm) April 29.

length of rapid follicle growth period rfg 5 Assume similar to jackdavC6rvus monedula(King 1973).

(RFG) for each egg (days)

mean clutch size clutch 5 “Ranges from 3 to 7 efgapst common” from Verbeek and Caffrey (2002).

mean intra-egg laying interval (days eli 1 “Typicate is 1/d (Black 1941, Emlen 1942, Ignatiuk &k 1991), but in some clutches may
skip 1-2 d” as quoted in Verbeek and Caffrey (2002)

egg on which female typically begins penult 1 “Starts incubation before completion a@f thutch (Reimann 1942; usually with laying of thegg

incubation—penultimate (1) or last (0 (Black 1941) as quoted in Verbeek and Caffrey (20@z2ood (1952) states incubation starts with
laying of last egg. Assume start with penultimedg.

duration from start of incubation to I 18 Verbeek and Caffrey (2002) cites several mesgimates ranging from 16.8 to 23.2 d, but discount

hatch (days) the two estimates over 20 d. Most estimates anenar 18 d.

duration from hatch to fledging of N 36 From Verbeek and Caffrey (2002): In Saskatehefledge at 31.5d + 1.6 SD (n=71 fledglings

nestlings (days) Ignatiuk and Clark 1991). In CA fledge at 38.0 8.2 SE (n=17 SE). In OK fledge at about 36 d
(range 33-43, n=18 fledglings in 8 nests). In M&dfje at 29.6 d (range 16-36, n=15;
Chamberlain-Auger et al 1990). When stressed ydledge early. Assume unstressed young,
fledge at about 36 d

duration since nest failure due to other We 12 Renests may occur if first nests are distuptely in the season (Good 1952). In CA firstseigg

reasons until female initiates new negst renest attempt 10 to 12 d after failure (Emlen 3948 FL a renest in 13 d after failure (Kilham

(days) 1986), but according to Figure 1, other renests hasye taken fewer days than that. In BC
northwestern crows lay first egg in renests 13162+d (n=10) after failure (Butler et al. 1984).
Assume typical duration of We is 12 d.

duration since successful fledging Wi 100 American crows have at most one successftl per season because females care for fledglings

until female initiates new nest (days

for extended period of time. Use 100 d as plaaidrdior WA.

66



Species Life-History Profiles — 12 December 2013

female body weight (g) during Bdywt 477 From Verbeek and Caffrey (2002), IL adalhales averaged 474 g (n=245; Black 1941) and OH

breeding season adult females 491 g (n=45; Hicks & Dambach 1935).

diet composition during breeding 0] Quantitative analysis by Kalmbach (1939) of 1ad0It stomachs found 72% plant material (54%

season cultivated and wild seeds and 18% fruit) and 28¥%nah Although the animal portion often
contains some vertebrates (and their eggs), heasawene it is all invertebrates. Kalmbach
(1939) also reported juvenile diets (n=778) coesisif 83.5% animal (primarily invertebrates)
and 16.5% vegetable (primarily seeds).

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 2.8 In NY number of fledglings/successfultrge66 + 1.30 SD (n=151) in urban areas and 3.581

successful nest SD (n=33) in rural areas (McGowan 2001). In CA31+ 0.11 fledglings/successful nest (n=59;
Caffery 2000). In Saskatchewan 2.56 fledglingstsasful nest (n=45 nests, Ignatiuk and Clark
1991). Weighted mean = 2.8 fledglings/successfat n

mean number of fledglings/ female/| ARS

season (ARS)

Note: American crows have at most one successfilper season because females care for fledglangsxfended period of time.

Reference list

Black, C. T. 1941. Ecological and economic relaiofithe crow, with special reference to lllinddhd Thesis. Univ. of lllinois, Urbana.

Butler, R. W., N. A. M. Verbeek, and H. Richards@884. The breeding biology of the NorthwesternvCig/ilson Bull 96:408-418.

Caffrey, C. 2000. Correlates of reproductive sugtesooperatively breeding Western American Crafuselpers help, it's not by muc8ondor102:333-341.

Campbell, R. W., N. K. Dawe, |. McTaggart-CowanMl.Cooper, and G. W. Kaiser. 1997. The birds dfi@r Columbia, Vol. 3: passerines-flycatchers

through vireos. R. Br. Columbia Mus. Victoria.

Emlen, Jr., J. T. 1942. Notes on a nesting coldnyestern CrowsBird-Banding13:143-154.

Good, E. E. 1952. The life history of the Americarow Corvus brachyrhynchoBrehm. Phd Thesis. Ohio State Univ., Columbus.

67




Species Life-History Profiles — 12 December 2013

Hicks, L. E. and C. A. Dambach. 1935. Sex ratiad weights in wintering Crowsird-Banding6:65-66.

Ignatiuk, J. B. and R. G. Clark. 1991. Breedinddgy of American crows in Saskatchewan parklandthatCan. J. Zoal69:168-175.
Kalmbach, E. R. 1939. The crow in its relation ¢pieulture. U.S. Dep. Agric.Farmers Bull. no. 1102.

Kilham, L. 1986. Renesting of American crows inrida and predation by raccoofdorida Field Natur.14: 21-23.

McGowan, K. J. 2001. Demographic and behavioralgamsons of suburban and rural American Cro@sryus brachyrhynchgsin Avian ecology and
conservation in an urbanizing world. (MarzluffM., R. Bowman, and R. Donelly, Eds.) Kluwer Acade$s, Boston, MA.

Reimann, E. J. 1942. Some studies on the Eastew. Cassinia31:19-24.

Verbeek, N. A. and C. Caffrey. 2002. American C{@uwrvus brachyrhynchgsThe Birds of North America Online (A. Poole, Edthaca: Cornell Lab of
Ornithology; Retrieved from the Birds of North Anea Online:http://bna.birds.cornell.edu.bnaproxy.birds.coreelli/bna/species/647

68



Species Life-History Profiles — 12 December 2013

Horned lark (Eremophila alpestris)

Four-letter Alpha Code: HOLA

Species life-history parameters | Model | Typical | Rationals

Code | value
daily mortality rate during laying & ml 0.021 | 25% apparent nest success (1 of 4) in towacrops (Patterson and Best 1996);
incubation 60% (18 of 30) nest success reported by Pickw8B1} in Nice (1957); assuming 60% nest
daily mortality rate during nesting- m2 0021 success over 24d nest period =0.979 c_laily sucats®r 0.021 daily mortality rate
rearing ) 0.0213 daily mortality rate in Kansas (Ricklefs &idom 1977).
date of first egg of first nest (dd- T1 25-Mar | “Eggs laid from late March to early JutyMidwest (Beason 1970), later at higher latituties
mmm) (Beason 1995); assume March 25 to July 5 (i.igrddates 187-85=102);
date of first egg of last nest (dd- Tlast 5-jul | Breeding season length of 3.46 months or 103.8 itaiRécklefs and Bloom 1977
mmm)
length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss 10.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 2.78 g, assume 4fg.=
mean clutch size clutch 3 Mean clutch size: 2.British Columbia and WA, 3.0 in CO, 3.2 in IL, 3rBNewfoundland,

and 3.5 in NWT (Beason 1995); 3.6 in Kansas (Riskded Bloom 1977).
mean intra-egg laying interval (days eli 1 One kg each day, early in morning (Beason 1995).
egg on which female typically begins penult 0 Incubation usually starts when clutchasiplete, but in early nests may start with the ffenate
incubation—penultimate (1) or last (O egg (Beason 1995).
duration from start of incubation to I 11 generally 11 d, but may extend to 12 (rard@yd for early nests when incubation starts with
hatch (days) penultimate egg (Pickwell 1931 and Beason and Fra®k4 as cited in Beason 1995).
duration from hatch to fledging of N 10 10 din lllinois and 8-10 d in Newfoundlandda®ritish Columbia (Beason 1995).
nestlings (days)
duration since nest failure due to other We 6 Time to renest w/ first egg average 5.8 d (mabge 4-8) in Newfoundland (Cannings and
reasons until female initiates new nest Threlfall 1981);

(days) “Renesting after nest destruction or desertion mitisted generally within 2 d” in Illinois, though
it is unclear whether “initiation” meant new eggllar nest construction started (Beason and

Franks 1974). Unless females maintain fully depetbfollicles into incubation, it would not be

possible to lay an new egg 2 days post failure;

Estimate of 6 d in KS from Ricklefs and Bloom (19#/basis for this estimate is unknown.
duration since successful fledging Wi 7 Renesting after successful fledging occuraiafioveek after young fledge in Illinois and
until female initiates new nest (days averaged only 4 d after fledging in Newfoundlané#Bon 1995);

Estimate of 6 d in KS from Ricklefs and Bloom (19#/basis for this estimate is unknown.
female body weight (g) during Bdywt 35 Female wts for 5 subspecies — 3E.34 arcticolg, 31.7 €énthymid, 39.6 foyti), 30.5 (merrilli),

breeding season

and 36.7 ffraticola). Mean = 35.2 (from Beason 1995%).
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diet composition during breeding (0] “Adults are strongly granivorous during the lalieg season, taking up to 73% seeds, but young
season are fed exclusively insects” (Beason 1995). Assadidts consume 73% seeds and 27%
invertebrates and juveniles consume 100% invertebra

mean number of nest attempts/
female/ season

mean number of successful broods/ “In most locations, at least 2 and possibly nswrecessful clutches/yr” (Beason 1995%).
female/ season
mean number of fledglings/ fpsn 2.46 In BC: 30 fledglings from 13 successiests (mean = 2.31)(Cannings 1981).
successful nest In IL: 39 fledglings from 15 successful nests (mea2.6)(Pickwell 1931).

Weighted average = 2.46 fledglings /successful. nest
mean number of fledglings/ female/| ARS 6.8 6.8 fledglings/female/year (Ricklefs &idom 1977).

season (ARS)
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Tree swallow (Tachycineta bicolor) Four-letter Alpha Code: TRES

(Northern range)

Species life-history parameters | Model | Typical | Rationals

Code | value
daily mortality rate during laying & ml 0.0056 | Summary of 3458 nests from 10 populati@usoverall nest success (i.e., nests produeing
incubation fledgling) of 78.8% % 17.2 (SD) (Robertson et &92). Four additional studies with 6301 nest
- - - - had overall nest success of 82% (range 65 to 1Q@#bikler et al. 2011). Assume 80% nest

;j:;r)i/nrgortahty rate during nestling- m2 0.0056 success over 40 day nesting period (i.e., 20+15+@hich is equivalent to a 0.9944 daily nest
success rate, or 0.0056 daily nest mortality rate.

date of first egg of first nest (dd- Tl 5-May | “Typically lay eggs throughout May and @ubut substantial variation depending on location.

mmm) Further north, breeding commences later. In NewkYwredian lay date of 10 May (Ardia 2007)

date of first egg of last nest (dd- Tlast | 30-Jun| inAlaska, 1 Jun (Ardia 2007). In Nova Scotia,takteding attempts started between 12 May and 8

mmm) Jun (Thomas and Shutler 2001). In OntaRm(2), most eggs laid 5 to 22 May; range 3 May to| 1
Jul” as quoted from Winkler et al. (2011). Assulaygng starts May 5 and renests are possible
thru end of June.

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 2.6 g, assume 4fg.=

mean clutch size clutch 6 Mean of 28 studies suriz@ain Winkler et al. (2011) was 5.59 eggs/clutch.

mean intra-egg laying interval (days eli 1 1 eg@rdbertson et al. 1992).

egg on which female typically begins penult 1 “Females usually begin incubation on dayytimate egg is laid” as quoted in Robertsorl.et a

incubation—penultimate (1) or last (O (1992).

duration from start of incubation to | 15 “11 to 19 d range, but usually 14 to 15 d (#usnd Low 1932, Kuerzi 1941, Paynter 1954,

hatch (days) Stocek 1970)" as quoted in Robertson et al. (1992).

duration from hatch to fledging of N 20 “The period from hatching to departure fronstmanges from 15 to 25 d, although most nestlings

nestlings (days) depart nest at an age of 18 to 22 d (Austin and 1882, Kuerzi 1941, Paynter 1954, Burtt 197f)"
as quoted in Robertson et al. (1992). Assume 2@gpical nestling period.

duration since nest failure due to other We 10 “Females often lay a second clutch withird16 response to abandonment or loss of first hlutg

reasons until female initiates new negst (Kuerzi 1941, Paynter 1954, Tyler 1942)" as quateBobertson et al. (1992).

(days)

duration since successful fledging Wi 100 “Second broods (as opposed to renests)@rapman 1955, Hussell 1983a), except perhaps in

until female initiates new nest (days southern part of range” as quoted in Robertsa@h. €1992). Assume females quit breeding after
success, so set Wf to default of 100.

female body weight (g) during Bdywt 20.7 Females in April 20.7 g £ 1.3 (n=36,garl8.0-23.0 g) (Robertson et al. 1992).

breeding season
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diet composition during breeding | “During the breeding season, Tree Swallows adfgost entirely on aerial insects captured duri
season prolonged cruising flights both to feed themselapd their dependent offspring” as quoted fron
McCarty and Winkler (1999). Assume adult and julediets consist of 100% insects.

g

mean number of nest attempts/
female/ season

mean number of successful broods/ “Second broods (as opposed to renests) rarg(@dra 1955, Hussell 1983a), except perhaps in
female/ season southern part of range” as quoted in Robertsah. €1992).

mean number of fledglings/ fpsn 4.5 Summary of 8 populations produced 13fli&iglings from 2821 successful nest for mean 664
successful nest (Robertson et al. 1992). Four additional studresipced approx. 19,450 fledglings from 4529

successful nests for mean of 4.29 (Winkler et@L13. Assume a mean of 4.5
fledglings/successful nest.

mean number of fledglings/ female/| ARS
season (ARS)

Reference list

Alisauskas, R. T., and C. D. Ankney. 1992. The obgigg laying and its relationship to nutrientae®s in waterfowl. In: Ecology and Management of
Breeding Waterfowl. B. Batt (Ed.), University of Miesota Press. Pp 30-61.

Ardia, D. R. 2007. Site- and sex-level differengeadult feeding behaviour and its consequencesfspring quality in Tree Swallows achycineta bicolgr
following brood-size manipulatioi€an. J. Zool.-Rev. Canad. Zo8b:847-854.

Austin, O. L. and S. H. Low. 1932. Notes on thecdiieg of the Tree Swallovigird-Banding3:39-44.

Burtt, Jr., E. H. 1977. Some factors in the timafgparent chick recognition in swallow&nim. Behav25:231-239.
Chapman, L. B. 1955. Studies of a Tree SwallowmplBird-Banding26:45-70.

Hussell, D. J. T. 1983. Tree Swallow pairs raise broods per seasowilson Bull.95:470-471.

Kuerzi, R. G. 1941. Life history studies of the &@wallow.Proc. Linn. Soc. N.¥a2-53:1-52.

McCarty, J. P. and D. W. Winkler. 1999. Foraginglegy and diet selectivity of Tree Swallows feedimggtlingsCondor101(2):246-254.

73



Species Life-History Profiles — 12 December 2013
Paynter, R. A. 1954. Interrelationships betweeitcbhsize, brood-size, prefledging survival and weig Kent Island Tree SwallowBird-Banding25:35-58,
102-110, 136-148.

Robertson, R. J., B. J. Stutchbury, and R. R. Coi&92. Tree Swallow. In The Birds of North Anteri No. 11 (A. Poole, P. Stettenheim, and F. Giis.).
Philadelphia: The Academy of Natural Sciences: Waghn, DC: The American Ornithologists’ Union.

Stocek, R. F. 1970. Observations on the breediotpgg of the Tree SwallowCassinia52:3-20.

Winkler, D. W., K. K. Hallinger, D. R. Ardia, R. Robertson, B. J. Stutchbury and R. R. Cohen. 20k Swallow Tachycineta bicolg; The Birds of North
America Online (A. Poole, Ed.). Ilthaca: Cornell LaftiOrnithology; Retrieved from the Birds of No#merica Online:
http://bna.birds.cornell.edu.bnaproxy.birds.coreelli/bna/species/011

74



Species Life-History Profiles — 12 December 2013

Tree swallow (Tachycineta bicolor)

(Southern range)

Four-letter Alpha Code: TRES

gs
)’

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0056 | Summary of 3458 nests from 10 populati@usoverall nest success (i.e., nests produeing
incubation fledgling) of 78.8% % 17.2 (SD) (Robertson et &92). Four additional studies with 6301 nest
- - - - had overall nest success of 82% (range 65 to 1Q@fblkler et al 2011). Assume 80% nest
;j:alllr)i/nmortahty rate during nestling- m2 0.0056 success over 40 day nesting period (i.e., 20+15+@hich is equivalent to a 0.9944 daily nest
9 success rate, or 0.0056 daily nest mortality rate.
date of first egg of first nest (dd- Tl 19-Apr | “Typically lay eggs throughout May anchéy but substantial variation depending on location
mmm) southern extremes of breeding range, clutch ifotiatnay begin as early as April. First egg date
date of first egg of last nest (dd- Tlast | 26-Jun| 19 Aprin Virginia (D. A. Cristol, pers. comm.); wi@n lay date 21 Apr in Tennessee (Ardia an
mmm) Rice 2006). ....egg laying for second broods is gihycconcurrent with that of late-breeding
females laying for the first time or laying replatent clutches after the failure of their first (e.g
Virginia: 7-26 Jun; Monroe et al. 2008)” as quotedVinkler et al. (2011). Assume laying first
eggs between April 19 and 26 June.
length of rapid follicle growth period rfg 4 Based on allometric equation (RFG = 2.852*Egss ~0.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 2.6 g, assume 4fg.=
mean clutch size clutch 6 Mean of 28 studies sunaecin Winkler et al. (2011) was 5.59 eggs/clutch.
mean intra-egg laying interval (days eli 1 1 eg@rdbertson et al. 1992).
egg on which female typically begins penult 1 “Females usually begin incubation on dayytimate egg is laid” as quoted in Robertsorl.et a
incubation—penultimate (1) or last (0 (1992).
duration from start of incubation to I 15 “11to 19 d range, but usually 14 to 15 d (#usnd Low 1932, Kuerzi 1941, Paynter 1954,
hatch (days) Stocek 1970)" as quoted in Robertson et al. (1992).
duration from hatch to fledging of N 20 “The period from hatching to departure fronstn@anges from 15 to 25 d, although most nestlin
nestlings (days) depart nest at an age of 18 to 22 d (Austin and 1882, Kuerzi 1941, Paynter 1954, Burtt 197
as quoted in Robertson et al. (1992). Assume 2@¢pical nestling period.
duration since nest failure due to other We 10 “Females often lay a second clutch withird16 response to abandonment or loss of first hlutg
reasons until female initiates new nest (Kuerzi 1941, Paynter 1954, Tyler 1942)” as quateBobertson et al. (1992).
(days)
duration since successful fledging Wi 9 “Double-brooding females waited, on averag8,#83.2 days after young from their first nest had
until female initiates new nest (days fledged before initiating a second clutch (ranget38days)” as quoted in Monroe et al. (2008).
female body weight (g) during Bdywt 20.7 Females in April 20.7 g + 1.3 (n=36,garl8.0-23.0 g) (Robertson et al. 1992).

breeding season
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diet composition during breeding
season

“During the breeding season, Tree Swallows adfgost entirely on aerial insects captured duri
prolonged cruising flights both to feed themselapd their dependent offspring” as quoted fron
McCarty and Winkler (1999). Assume adult and julediets consist of 100% insects.

g

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 4.5 Summary of 8 populations produced 13fli&iglings from 2821 successful nest for mean 664

successful nest (Robertson et al. 1992). Four additional studresipced approx. 19,450 fledglings from 4529
successful nests for mean of 4.29 (Winkler et@L13. Assume a mean of 4.5
fledglings/successful nest.

mean number of fledglings/ female/| ARS

season (ARS)
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Barn swallow (Hirundo rustica)

Four-letter Alpha Code: BARS

(BARS) life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0186 | Shields and Crook (1987) reported thegmtage of nest attempts that fledgédchick separately
incubation for 4 colony sizes and forland 29 clutches. Weighted mean for all nests (n=190¢gjian
- - - - overall nest success of 48.95%. Assuming nesbgefi 38 d (4 d for egg laying + 14 d
;j:;llr)i/nrgortahty rate during nestling- m2 0.0186 incubation + 20 d nestlings), the estimated dailyisal rate is 0.9814. Daily nest mortality rate
is 1-0.9814=0.0186.
date of first egg of first nest (dd- Tl 1-May | “In Kansas, clutch initiation dates spashdieMay-10 Aug in one study, with most first clugsh
mmm) started 15-25 May (n=104; Johnston 1964).” Modatati initiation date for second clutches was
date of first egg of last nest (dd- Tlast | 10-Aug| ° Jul in KS (Johnston1964). In a second studyandgs, Anthony and Ely (1976) found first
mmm) clutches peaked 1-5 Jun while second clutches pekke 6 Jul.
length of rapid follicle growth period rfg 4 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg = 4 d based on 2.0
(RFG) for each egg (days) g egg.
mean clutch size clutch 5 In KS mean 4.7 eggs (ndodange 3-7, n=43), with average clutch sizeidieqj by ~ 0.6 egg
from Mayl to Aug 10 (Johnston 1964); also in KStficlutch mean is 4.6 (range 4-7, n=105) and
second clutch is 4.1 eggs (range 3-6, n=68) (Antteord Ely 1976);
In Ml mean 4.7 + 0.9 SD (range 3-6, n=17) (Goodrh@82); In WV ' clutch 4.6+ 0.1 SD
(n=94) and ¥ 4.1 + 0.3 SD (n=33) (Samuel 1971); weighted nedrb.
mean intra-egg laying interval (days eli 1 1 egjg per day in early morning (Anthony and Ely 19i8n Brown and Brown 1999).
egg on which female typically begins penult 1 “Incubation is thought to begin after fayiof penultimate egg in Vermont (Smith 1933) and
incubation—penultimate (1) or last (O Kansas (Thompson 1961), and after third egg ofeeintucky (Tabler 1956).” (Brown and Brown
1999).
duration from start of incubation to I 14 “Reported as 13.8 (range 13-15, n=20) and 8-118) in KS (Thompson 1961, Anthony and Ely
hatch (days) 1976); 14.6 (range 12-17, n=42) in BC (Campbe#lle1997)” (Brown and Brown 1999); assume
14 d.
duration from hatch to fledging of N 20 “Fledge at mean of 20.4 and 20.7 4&12™ broods, resp.) of age in KS (range 15-24 d; Anyhon
nestlings (days) and Ely 1976); In WV, 20.7 d (range 18-27, n=10m8al 1971); In BC, 19.5 d (range 19-24,
n=12; Campbell et al. 1997)” (Brown and Brown 19%&sume 20 d.
duration since nest failure due to other We 11 No info specifically on duration til renegfiafter failure. Assuming that failures resulbuilding
reasons until female initiates new nest of new nests, the mean time for building new nest #1.0 d in NY (Shields et al. 1988), 6.4 d in

(days)

WV (Samuel 1971), and 15 d in BC (Campbell et &@7)Jor mean of ~11 d.
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duration since successful fledging Wi 15 “Juveniles are fed by their parents for sal/days, possibly up to a week, after fledging;ifgm

until female initiates new nest (days groups have broken up entirely by 2 wk after fledgiSmith 1937, Medvin and Beecher 1986)’
(Brown and Brown 1999). Assume females spend g dasing for young post-fledging. Once
first clutch of juveniles leave, female may ren®gbuilding new nest or remodeling old nest. |
Manitoba, 12% (6/50) of birds used same nest Yarid 2° clutches (Barclay 1988), whereas in
OK the percentage was 81.3% (n=16) (lverson 1988)k& 45.2% (n=137) (Anthony and Ely
1976). In NY 53% reused first nest (Shields 19840.New York, birds reusing an old nest spe
mean of 4.8 d refurbishing it (n=45), compared 1d1d building new nests (n=15, Shields et al.
1988).” Assume equal split between reusing old mesmew nest for an average of about 8 d tg
prepare nest site. So, 7 + 8 = 15.

female body weight (g) during Bdywt 19.2 19.2 + 1.5 SD (n=130) (Brown and Brov@99).

breeding season

diet composition during breeding | Adults consume almost exclusively flying insettteoughout the year (Brown and Brown 1999)

season Juveniles fed bolus of regurgitated insects froth lparents (Brown and Brown 1999). Assume
both adults and juveniles consume 100% invertebrate

mean number of nest attempts/ “Often 2. In ON, 30% of females initiated secatatch (Smith and Montgomerie 1991); In

female/ season Manitoba, 90% (Barclay 1988); In MA, 67% (n=52; Masl953); In NY, 49% (n=301; Snapp
1976)” (Brown and Brown 1999).

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.67 In MA, 4.3 young/successful nest froratfbrood (n=374) and 3.3 young/successful nest fro

successful nest second brood (n=101) (Mason 1953). weighted awerag.087 young or 2.04 female
young/successful nest. In MS, 3.4 (n=222) add3=235) fledglings/nest during two years
(Lohoefener 1980). Weighted average = 3.25 fledglior 1.62 female fledglings/nest.
Weighted average for MA & MS = 3.67 fledglings/ sassful nest.

mean number of fledglings/ female/| ARS 5.53 Mean ARS in Manitoba = 6.86 + 0.4 SD ¢gea3-11, n=21) fledglings/pair (Barclay 1988) and

season (ARS)

ON = 4.2 fledglings/pairs (n=20) (Smith and Montgaie 1991). Weighted mean = 5.53
fledglings/female/year. Proportion of females tig@ nonbreeders is unknown (Brown and Brq

wn

1999).
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Carolina chickadee Poecile carolinensis) Four-letter Alpha Code: CACH
Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0144 | Calculated in Table 6 of Albano (1992).
incubation
daily mortality rate during nestling- m2 0.0104 | Calculated in Table 6 of Albano (1992).
rearing
date of first egg of first nest (dd- T1 2-Apr | Mean of first laying dates in Table 1 obsrom et al. 2002 (April 2).
mmm)
date of first egg of last nest (dd- Tlast | 14-May| Mean of last laying dates in Tablef Mostrom et al. 2002 (May 14).
mmm)
length of rapid follicle growth period| rfg 3 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg = 3 d based on 1.04
(RFG) for each egg (days) g egg.
mean clutch size clutch 6 Mean of 5.8 eggs/clutahraode of 6 for compiled list of sources in Tablef Mostrom et al.
(2002).
mean intra-egg laying interval (days eli 1 Typigdl egg laid each day. Single day skipped raffelgstrom et al. 2002)
egg on which female typically begins penult 0 Regular incubation begins with layingast| or occasionally penultimate, egg (Brewer 1861
incubation—penultimate (1) or last (O cited in Mostrom et al. 2002).
duration from start of incubation to I 13 Average of 12.9 d £ 0.4 SE (range 12-15 d;#lbano 1992).
hatch (days)
duration from hatch to fledging of N 17 Average incubation period of 16.8 d + 0.2 (BF@\Ibano 1992); 16-19 d after hatch (Pitts 1978
nestlings (days) 1997).
duration since nest failure due to other We 10 No specific info found on time to renestirfigianest failure for Carolina chickadee; assumel 10
reasons until female initiates new nest based on information for black-capped chickadees.
(days)
duration since successful fledging Wi 28 Both parents feed fledglings. Become indelgan of parents within 2-3 weeks (Brewer 1961,
until female initiates new nest (days Pitts 1997); assume 21 d to care for fledglings gl d to create new nest = 28 d.
female body weight (g) during Bdywt 10 In FL 9.8 g £ 0.1 SD (n=24, Hartman 196i);MO 10.8 g = 0.6 SD (n=8, Robbins et al. 1986)
breeding season IL approx. 9.8 g (Brewer 1961); in PA 9.9 g + 05 §=30, Mostrom et al. 2002).
diet composition during breeding 0] Throughout the year, consume 72% invertebratd28% fruits and seeds (Howell 1932 cited in

season

Mostrom et al. 2002), but more invertebrates dutirgbreeding season. During the breeding
season, diet similar to the black-capped chickdietin et al. 1951), so assume adults feed 90%
invertebrates, 5% fruits, and 5% seeds and juvefdélé 100% invertebrates.
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mean number of nest attempts/ 1 Replacement clutches and second-brood attemgtai@ (Mostrom et al. 2002).

female/ season

mean number of successful broods/ 0.657 | Assuming that replacement clutches andnekbmod attempts are rare and that all females

female/ season initiate a clutch, number of successful nests/femaduld be equal to overall nest success—
Mayfield-corrected nest success for 1989 & 1990 8&3% (Albano 1992).

mean number of fledglings/ fpsn 3.9 Albano (1992) reports that 40 of 51 néietiged at least one chick, but Table 5 indic#tas the

successful nest number of chicks fledged averaged 3.9 + 0.4 fronmdgts, so the average may be based on sq
unsuccessful nests, but this is unclear. Conseigqu8rd fledglings/successful nest may slightly,
underestimate the number of fledglings/successst, ibut it is the best estimate available.

mean number of fledglings/ female/| ARS 2.6 0.657 * 3.9 = 2.6 Assume approx. 2.6dledjs/female/year.

season (ARS)
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Black-capped chickadeeRoecile atricapillus)

Four-letter Alpha Code: BCCH

=+

66

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.013 | Many studies report hatching successladdihg success, but not nest success.

incubation 7 nests successful out of 11 (64%) reported by O¢glil8#1) in New York and 17 nests success|

Jaily mortality rate during nestiing- m2 0013 out of 2_5 (68%) by Kluyver (1961) in MA. 64% 0\_@(34_d nest period is a _daily surv_ival rate ¢

rearing ) 0.987 (i.e., 0.987"34 = 0.64); 1-0.987 = 0.013\ydaibrtality rate; 0.0090 daily mortality rate
(Ricklefs and Bloom 1977).

date of first egg of first nest (dd- Tl 23-Apr | Egg dates: lllinois April 20-June 11 ("31Massachusetts May 7-Julu 12 (n=27); Nova Scotia

mmm) May 21-June 6 (n=5); Oregon April 13-June 30 (n=B&nt 1946); Michigan April 18-July 3

date of first egg of last nest (dd- Tlast | 29-Jun| (n=38; Nickell 1956); Average of U. S. dates yBd&cotia window seemed very narrow so was

mmm) excluded from calculations) are April 23 to Jung(Adian dates 180-113=68); 2.20 months or
days (Ricklefs and Bloom 1977).

length of rapid follicle growth period rfg 3 Assume rfg is same as estimated for Caramekadee (i.e., 3 d).

(RFG) for each egg (days)

mean clutch size clutch 7 80% of 225 clutches h&s 6r 8 eggs (Smith 1991); 5.4 (Ricklefs and BiotO77).

mean intra-egg laying interval (days eli 1 Typigd! egg per d (Smith 1993).

egg on which female typically begins penult 1 Incubation starts with penultimate eggi(Brh993).

incubation—penultimate (1) or last (0

duration from start of incubation to I 12 Incubation period usually 12-13 d (Smith 1993)

hatch (days)

duration from hatch to fledging of N 16 Usually 16 d, but if disturbed, as early agd(&mith 1993).

nestlings (days)

duration since nest failure due to other We 10 Odum (1941b) reported first egg in new n@sbrl1l d after first nest destroyed. Birds needt

reasons until female initiates new nest to excavate new nest. “Replacement broods, baefienloss of a first brood, often started within

(days) a few days of loss” (Smith 1993). Ricklefs andd@to(1977) used 10 d after failure.

duration since successful fledging Wi 35 “Young stay with adults for 3-4 wk (occasitlpas little as 2) after leaving the nest. Toibeg

until female initiates new nest (days with, parents provide all of their food, althoughuyng usually catch first food items with a week
of leaving the nest “ (Smith 1993); additional timeuld be required to construct a new cavity,
assume 25 d of nestling care plus 10 d for nesttoaction and egg formation. Ricklefs and
Bloom (1977) used 10 d after success, but thisrigmevidence that females participate in carin
for fledglings for several weeks.

female body weight (g) during Bdywt 10.8 10.8 £ 1.38 (SD), n=1880 from Dunnin§&4).

breeding season
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diet composition during breeding (0] In breeding season, mostly caterpillars, aloith & variety of other insects, spiders, small lspai

season slugs and centipedes; also berries from many spetiglants (Smith 1993). “Summer: about
80% - 90% animal, 10% - 20% plant” (Martin et @51 cited in Smith 1993). Figures in Martin
et al. 1951 indicate about 10% plant material dubireeding season. Juveniles fed primarily
invertebrates, mainly caterpillars (Smith 1993ksAme adults feed on 90% invertebrates, 5%
fruits, and 5% seeds and juveniles fed 100% iniestes.

mean number of nest attempts/ 1 Usually 1 clutch per year; second broods are (@mith 1993). Kluyver (1961) reported 1 of 22

female/ season pairs undertook a second pair and 2 of 22 paiesrgited a repeat nest after first was disrupted

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 5.3 Number of fledglings/ successful nedi:(6lickell 1956); 4.2 (Kluyver 1961); 4.0 and 4%&ntith

successful nest 1967) (as cited in Smith 1993), however, basedata th Kluyver (1961) this should be 5.0
fledglings/successful nest (85/17). Average of¢hstudies (6.6+5.0+4.3)/3 = 5.3
fledglings/successful nest.

mean number of fledglings/ female/| ARS 6.15 6.15 fledglings/female/year (Ricklefsld@ioom 1977).

season (ARS)
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Verdin (Auriparus flaviceps)

Four-letter Alpha Code: VERD

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0106 | Overall mean nest success for all stdesTX, NM AZ, NV) reported in Table 4 of Austi
incubation (1977) was 67.4%. Daily mortality rates from layito fledging averaged 1.06% (0.39-2.97) fo
daily mortality rate during nestling- m2 0.0106 nests (Austin 1977).
rearing
date of first egg of first nest (dd- T1 Apr-7 | Based on the core egglaying period shawRigure 4 in Webster (1999) and in the compilatbn
mmm) new nest initiations per month from multiple sigd®wn in Table 2 in Austin (1977), assume the
date of first egg of last nest (dd- Tlast | Jun-25 | typical dates for initiating egg laying are fromi to June 25.
mmm)
length of rapid follicle growth period| rfg 3 Based on allometric equation (RFG = 2.852*Bggss 10.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 0.96 g, assume 3fg.=
mean clutch size clutch 4 “Early clutches typicddisger (average 3.86 eggs in Mar—AprH 131 nests] versus 3.28 eggs |in
Jun—Jul nests) = 146 nests)” as quoted in Webster (1999).
mean intra-egg laying interval (days eli 1 “Layggs singly on succeeding days, early in morningn&le does not attend nest during egg-
laying period” as quoted in Webster (1999).
egg on which female typically begins penult 0 “Female does not attend nest during eggdaoeriod” as quoted in Webster (1999).
incubation—penultimate (1) or last (0
duration from start of incubation to I 16 “Lasts 14-18 d (Hensley 1959, Taylor 1971)jasted in Webster (1999).
hatch (days)
duration from hatch to fledging of N 18 Most birds fledge by day 18 (average masg,/tnge 6.5-7.61 = 8) (Webster 1999).
nestlings (days)
duration since nest failure due to other We 4 After a successful nesting, an average ofy2 dipsed between fledging and the first egg ef th
reasons until female initiates new nest next clutch; after a failure, an average of 4 delgpsed (Taylor 1967, Austin 1977). For Wf
(days) assume 3 days since in the basic version of MCfesgles are not allowed to have an overlap
duration since successful fledging Wi 3 between the fledgling care phase and the rfg pdoothe subsequent nest.
until female initiates new nest (days
female body weight (g) during Bdywt 6.3 “In summer in Riverside Co., CA, postliieg adult body mass (measured at about 2 h after
breeding season roosting time) was 6.3 g £ 0.6 SD (range 5.2-618g6 males and females pooled” as quoted in

Webster (1999).
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diet composition during breeding
season

“Taylor (1971) analyzed contents of 41 adult @2dmmature Verdin stomachs from birds

collected Feb—Oct in Maricopa Co., AZ. Data weredistinguished by season, nor was relative

mass determined. Arthropods found from 7 orderpidapterans (principally geometer
[Geometridae] and gelechiid [Gelechiidae] mothsilenap 21.1% of individual arthropods from
adults and 44.6% of immature stomach contents. Hboenans (mainly aphids) were 28.5% of
individuals identified from adult stomach conteatsl 22.3% of individuals found in stomachs
from immature Verdins. Spiders made up large portibdiet of both adults (6.3% of individual
arthropods) and immature Verdins (16.1%). Fivelimggt collected in Apr and May had mainly
caterpillars and spiders in their stomachs” asepliot Webster (1999)During breeding season,
assume diet of both adults and juveniles is 100%riebrates.

mean number of nest attempts/
female/ season

“Second broods common; about half of Verdin paftempt 2 nesting cycles per season (Taylo
1971, Austin 1977)” as quoted from Webster (1999)s many as 4 breeding attempts per
season” as quote in Webster (1999).

mean number of successful broods/
female/ season

D

mean number of fledglings/ fpsn 3.0 Table 5 in Austin (1977) presents theémeo. of fledglings per nest,” but also containgugh
successful nest information on the total number of nests and pasgmof nests with fledged young to calculate

the number of fledglings per successful nest. Weid) mean = 3.0 fledglings/successful nest.
mean number of fledglings/ female/| ARS 3.42 Based on the review of data from multgiledies shown in Table 7 of Austin (1977), he

season (ARS)

calculated an average of 1.71 fledglings/adult.d2 3ledglings/female.

Note: Although Austin (1977) indicates that “abbatf of Verdin pairs attempt 2 nesting cycles pesison,” meaning that there is a high probabifityuitting
breeding after a successful brood, in MCnest atldies continue to initiate new nest attempts aftecess or failure until the end of the egg layiagod.
Consequently basic version of MCnest will overeaterthe number of successful broods per season.
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Carolina wren (Thryothorus ludovicianus)

Four-letter Alpha Code: CARW

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.043 | “Of 118 nests, 31 (26%) produced at lgdstdgling (TMH)” as quoted from Haggerty and

incubation Morton (1995). Using an apparent nest succesf&t8%, the daily nest mortality rate over 31

daily mortality rate during nestling- m2 0.043 (i, 13+14+5-1)is 0.043.

rearing

date of first egg of first nest (dd- T1 1-Apr | “Egg date ranges: lllinois, 18 Apr—28 {Bbhlen 1989); Kentucky, 22 Mar—2 Aug (Mengel

mmm) 1965); Florida, 1 Apr—-24 Jum & 44; Bent 1948); Georgia, 5 Apr-3 Jol< 33; Bent 1948);

date of first egg of last nest (dd- Tlast 3-Aug | Pennsylvania, 8 Apr-22 Jui € 8; Bent 1948); Texas, 13 Mar-9 Joi(39; Bent 1948); nw.

mmm) Alabama, 26 Mar—13 Aug, with 70% of eggs laid May~& = 105 clutches; TMH)” as quoted
from Haggerty and Morton (1995). Based on Figune HBaggerty and Morton (1995) assume
egglaying from April 1 to August 3.

length of rapid follicle growth period| rfg 3 Assume rfg period similar to house wren af. 3

(RFG) for each egg (days)

mean clutch size clutch 5 “In a 2-yr study in nWwaldama using nest boxes, modal clutch size 4 (Mexr0.7 SD, 3—-&) =
88; TMH). Of 255 nests in Western Foundation oftelerate Zoology collection, mode of 5
(mean 4.8, 0.6 SD, 3-7)" as quoted from HaggertyMorton (1995). Usually 5 with range 4 tq
8 (Ehrlich et al. 1988). Assume typical clutchesof 5.

mean intra-egg laying interval (days eli 1 “Eggs Rid on successive days and apparently withihHLef sunrise (Nice and Thomas 1948
Rosene 1954)” as quoted from Haggerty and Mort@9%)L

egg on which female typically begins penult 1 “Incubation during day begins with penukie or last egg of clutch, but female may spegttni

incubation—penultimate (1) or last (O in nest after first egg is laid (Nice and Thomad8,9.askey 1950, TMH)” as quoted from
Haggerty and Morton (1995). Assume incubationdgfly starts with penultimate egg.

duration from start of incubation to I 14 “In nw. Alabama, 14.8 d (12-16,= 16; TMH). Others report similar time period (Hiand

hatch (days) Thomas 1948, Laskey 1948, 1950, Rosene 1954)” @iedfirom Haggerty and Morton (1995).
Incubation of 12-14 d (Ehrlich et al. 1988). Assuf d typical incubation period.

duration from hatch to fledging of N 13 “In nw. Alabama, young leave when 12.2 d dlé16,n = 5; TMH), 13 d at a Tennessee nest

nestlings (days) (Laskey 1948), and 13-14 d in Arkansas (Nice anohTds 1948)" as quoted from Haggerty and
Morton (1995). Assume typical nestling period &dl

duration since nest failure due to other We 9 “Renesting attempts are made if nests faib@i1884, James and Neal 1986, TMH). Interval

reasons until female initiates new nest between failed nests and renest: 9.3 d (5.6r5D25; TMH)” as quoted from Haggerty and

(days)

Morton (1995).
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duration since successful fledging Wi 11 “Fledglings stay together after leaving nest;division of labor observed among parents. Both

until female initiates new nest (days parents feed fledglings initially, but if femaledes incubating subsequent clutch, male providées
most of the care (TMH). In nw. Alabama, intervatleen fledging of young and laying of first
egg of renest: 11 d (3.9 SB= 12; TMH)” as quoted from Haggerty and Morton 453

female body weight (g) during Bdywt 18.6 “From nw. Alabama throughout year. M2le5 g (1.9 SDn = 26); female 18.6 g (1.1 SB= 26)

breeding season (a significant differencey = 0.0001) (TMH)” as quoted from Haggerty and Mor{@995). Mean
of 21.0 + 1.15 (n=15)(Dunning 1984). Assume 18i§ typical female weight.

diet composition during breeding I Primarily consume insects and spiders, with sarabunt of weed seeds. Based on Martin et gl.

season (1951) in spring diet is 98% invertebrate and 2%dse Assume adults typically consume 98%
invertebrates and 2 % seeds, while juveniles corsL®®% invertebrates.

mean number of nest attempts/ 3.7 “In nw. Alabama, 3.7 nesting attempts were enaer season (0.9 SD, 2+b5 17 pairs; TMH)” as|

female/ season quoted from Haggerty and Morton (1995).

mean number of successful broods/ 0.84 “In nw. Alabama, 31 females raised an aved.84 (0.86 SD) broods to nest-leaving per

female/ season season. Eleven females (35%) raised 1 brood tele&ging, 6 (19%) raised 2 broods, and 1 (3%o)
raised 3 broods (TMH)” as quoted from Haggerty Btaiton (1995).

mean number of fledglings/ fpsn 3.8 “Number of fledglings/nest: 1.2 (1.8 335 98). Of 118 nests, 31 (26%) produced at least 1

successful nest fledgling (TMH)” as quoted from Haggerty and Mort(995). If we interpret this to mean that|a
total of 118 fledglings (i.e., 98*1.2) were prodddeom 31 successful nests, the mean number|of
fledglings per successful nest is 3.8.

mean number of fledglings/ female/| ARS 2.8 “Average annual reproductive successy@usig reared to nest-leaving/female/season 40)”

season (ARS)

as quoted from Haggerty and Morton (1995).
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House wren {Troglodytes aedon)

Four-letter Alpha Code: HOWR

est

te

il

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.012 | “Some data available on nest successds breeding under natural conditions—i.e., using

incubation natural cavities in relatively undisturbed habitémsWyoming,>1 nestling fledged from 62 (63%

Jaily mortality rate during nestiing- m2 0012 of 99 natural nest sites c_)bserve_d from prel_ayingam (Johnson and Kermot; _1994), and from

rearing ) (70%) of 50 such nests in n. Arizona (Martin and.282). In latter study, additional nests were
found after laying began. Using Mayfield methodsi|ydnest mortality estimated at 0.010 and n
success at 75.5% € 115 nests). Also using Mayfield methods, Puretell. (1997) estimated
daily nest mortality at 0.0126 and nest succe$8%t (1 = 47 nests) in e.-central California (all
nest failures attributed to predation)” as quotednf Johnson (1998). Assume that typical daily|
nest failure rate is 0.012.

date of first egg of first nest (dd- Tl 15-May | “Mean date of first egg in central llliso6 May + 4.5 d SD (range 29 Apr-14 Maws= 14; C. F.

mmm) Thompson pers. comm.); majority of clutches argtesties5—15 d after first clutch of season is
started—usually between 11 and 21 May (see Fig.rilling and Thompson 1991). Breeding
begins earlier in California, with first eggs appeg in Apr at many low-elevation sites (e.g.,
Purcell et al. 1997). Breeding is later at higlaitudes and altitudes. Mean date of first egg4in
central New York: 20 May =5 d SD (range 11-24 May, 5 yr; T. Alworth pers. comm.), in n.-
central Wyoming mountain foothills (elevation 1,31} 19 May + 3 d SD (range 14-23 Mawys
9 yr)” as quoted from Johnson (1998). Based onf€i@ in Johnson (1998), assume typical da|
for T1 is May 15.

date of first egg of last nest (dd- Tlast 15-Jul | “In central lllinois, where almost tdimales attempt second broods, production of isesind

mmm) clutches begins 50-60 d after first egg of seasdaid—usually between about 24 Jun and 8 Jy
(see Fig. 1 in Drilling and Thompson 1991). Meatedar laying of last egg in central lllinois: 4
Aug £ 5.1 d SD (range 28 Jul-13 Augs 14 yr)” as quoted from Johnson (1998). Based on
Figure 3 in Johnson (1998), assume typical daté&lfast is July 15.

length of rapid follicle growth period rfg 3 Based on allometric equation (RFG = 2.852*Egss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 1.45 g, assume 3fg.=

mean clutch size clutch 6 “Reported mean clutcessiaclude: nw. Ohio—6.0 + 0.8 S € 94 clutches, 2 yr; Robinson
and Rotenberry 1991); central lllinois—6r< 3,781 clutches, 14 yr; C. F. Thompson pers.
comm.); central Alberta—6.5 £ 1.1 SD £ 46 clutches, 1 yr; Quinn and Holroyd 1992); exxcal
British Columbia—6.4 + SD(= 40 clutches, 2 yr; Elliott et al. 1994); n.-cehtWyoming—6.4
+ 1.1 SD 6 = 254 clutches, 2 yr; LSJ)” as quoted from John4&98).

mean intra-egg laying interval (days eli 1 “Usyddlys 1 egg/d on successive days” as quoted faymsbn (1998).
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egg on which female typically begins penult 1 “Substantial individual variation in noatal attentiveness during egg-laying, but in gelhenast

incubation—penultimate (1) or last (O females apply some heat to lone egg on first nitjery gradually increase both time spent
applying heat to eggs and intensity of heat eaghtrihereafter until beginning “full” incubation
through the night with laying of antepenultimatepenultimate egg (Kendeigh 1952: 84)” as
guoted from Johnson (1998).

duration from start of incubation to I 13 “In Wyoming, eggs begin hatching 12.6 d £ $D (range 9-16) = 225; LSJ) after day last egg|is

hatch (days) laid. Incubation period shortens as season proggessg., in lllinois, incubation period for
clutches completed May—mid-Jun: 12.7 d + 0.9 8B (13) versus 12.2 d + 0.9 SB#£ 66) for
clutches completed thereafter (Baltz and Thomp®&8:1see also Milinkovich 1993: 27)” as
quoted from Johnson (1998).

duration from hatch to fledging of N 16 “Young fledge on NSD 16, 17, or 18 (i.e., whiest-hatched nestlings 15-17 d old). Usually all

nestlings (days) young leave nests within a few hours of one andtequoted from Johnson (1998).

duration since nest failure due to other We 8 No specific data found on duration of We, sgume renesting after failure requires building g

reasons until female initiates new nest new nest, which takes the female 3 to 14 d (Joh888). Assume that a typical duration for We

(days) is 8 d.

duration since successful fledging Wi 8 “In n. Wyoming, mean interclutch interval (nber of days between laying of last egg of first

until female initiates new nest (days clutch and laying of first egg of second clutchy) iftdividual females is 36.6 d + 4.4 SB¥£ 26
females)” as quoted from Johnson (1998). If intidbaand nestling-rearing phases are a total pf
29 d, the duration of Wf is approximately 8 d.

female body weight (g) during Bdywt 12.0 “Mean mass of males captured in eardylbation and late nestling stages of breeding iloaa

breeding season population: 10.9 grn(= 10) and 10.7 gi(= 12), respectively (not significantly differefireed
1981). In same population, female mass changedfisamtly during breeding cycle, averaging
12.0 g = 42) during incubation and 11.0my% 48) and 10.5 gn(= 29) during the first and last
halves of nestling stage, respectively” as quotechfJohnson (1998). Assume 12 g is a typica
weight for females during most of the breeding seras

diet composition during breeding I Diet of both adults and juveniles is primarigritestrial invertebrates (Johnson 1998).

season

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 55 No specific data found on the numbereddlings/successful nest, but Kendeigh (1942) tepor

successful nest that 92% of 5816 eggs laid in successful nestsymed fledglings. If the mean clutch size is 6,
the mean number of fledglings /successful nesitimmated to be 5.5.

mean number of fledglings/ female/| ARS

season (ARS)
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Blue-gray gnatcatcher Polioptila caerulea)

Four-letter Alpha Code: BGGN

%

h

D

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.05 In IL, Kershner et al. (2001) calculatedydaest survival rates of 0.94 and 0.89 for fasd

incubation second nests, respectively (overall rate of 0.988® (n=93); equivalent to 11% overall nest

Jaily mortality rate during nestiing- m2 005 success). _ In CA, young fledged_fror_n 24.4% of 4§l$1_&)und during construction phase (Root

rearing ) 1969), which for a 31 d nest period is equivalerd daily nest survival rate of 0.955. In VT, 42
of nests found mid-incubation or earlier fledgediryg (Ellison 1991), which is equivalent to a
daily nest survival rate of 0.972. Assume a typitzaly success rate of 0.95 or daily failure rate
0.05.

date of first egg of first nest (dd- T1 May-1 | Clutch initiation in Vermont (n=24) 16 May 26 June, with 79% of initiations 16 May to 5du

mmm) (Ellison 1991). Egg dates in Ontario (n=22) 19 MayL July, with 50% from 28 May to 10 Juné

date of first egg of last nest (dd- Tlast | Jun-30| (Peck and James 1987). In CA, eggs laid from e§pltyl thru mid-July (Fig 3; Root 1969). Nicg

mmm) (1932) found nests in late construction in mid-ApriOK and in mid-May in OH.

length of rapid follicle growth period rfg 3 RFG for passerines typically 3-4 d. Givea tkery low body weight, assume 3 d based on

(RFG) for each egg (days) allometric equation for all birds from AlisauskasdaAnkney (1992).

mean clutch size clutch 5 P c. caerulaOf 182 clutches, a mean of 4.5 eggs/clutch. keaqy of 3-egg clutches: 13; 4-
egg: 60; 5-egg: 107: 6-egg: R. c. amoenissimd160 clutches), mean of 4.35; 3-egg: 8; 4-eqq
88; 5-egQ: 64.” (quoted from Ellison 1992). Assubnas most common clutch size.

mean intra-egg laying interval (days eli 1 “Ong ¢gjd each day in the morning (Fehon 1955).” (gddtom Ellison 1992).

egg on which female typically begins penult 0 “Incubation commences after last eggid (Root 1969).” (quoted from Ellison 1992).

incubation—penultimate (1) or last (0

duration from start of incubation to I 13 “Mean 13 d, range 11-15 d (Weston 1949, Fel§b, Root 1969, Ellison 1991).” (quoted from

hatch (days) Ellison 1992).

duration from hatch to fledging of N 13 “Departure from nest may occur 10-15 d afegching: in sw. Vermont mean was 13 d (n=10;

nestlings (days) Ellison 1991).” (quoted from Ellison 1992).

duration since nest failure due to other We 5 Figure 3 in Root (1969) indicates that nedtding begins almost immediately after the failofe

reasons until female initiates new negst a nest attempt. Assume 5 days as the typical gppéosiowWe.

(days)

duration since successful fledging Wi 5 “In c. CA (three pairs; Root 1969), buildinfsecond nest 5 d or less after two of the nests

until female initiates new nest (days

produced fledglings, within 10 d at a third. In.8# (Ellison 1991), 1988, second nests began
immediately after first nests produce young.” (guabfrom Ellison 1992). Assume 5 days as th
typical period for WT.
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~

female body weight (g) during Bdywt 6.0 In PA, adult females in April 5.8 g £ @.4n=42), in May 6.4 g £ 0.87 (n=27), and in Aug6€i g

breeding season + 0.40 (n=15) (Clench and Leberman 1977). In O&elding adults 5.7 g (h=13; range 5.4 — 6.0
g) (Root 1969). Assume mean female weight of 6.0 g

diet composition during breeding | Adult and juveniles consume 100% invertebratesostly small insects and spiders gleaned frgm

season broad-leaved foliage of trees and large shrubss(iil1992)

mean number of nest attempts/ 1.9 “Overall, 42 females built 82 nests; an averafyl.9 + 1.2 nests built/female (2.6 + 1.2

female/ season nest/female that renested). The maximum numbeesting attempts documented for a female
was 7” (Kershner et al 2001).

mean number of successful broods/ 0.61 “Most pairs are single brooded.....Seventd&tBdemales (74%) studied in VT raised at leagt on

female/ season brood to fledgling stage (Ellison 1991). Only 3%) succeeded in raising fledglings from 2
nests. 58% (7/12) of females studied in CA produtexiged young from first nests and 4 (33%
successfully fledged young from second broods (R860)” (quoted from Ellison 1992). In IL
15 of 42 pairs fledged at least one brood, with afithose successfully fledging a second brood
(Kershner et al 2001). From these 3 studies aabttr successful broods from 77 pairs — 0.61
successful broods/female.

mean number of fledglings/ fpsn 3 In IL, 3.4 £ 0.07 young/successful nesti@#Kershner et al 2001). In VT, 2.7 young/sucfidss

successful nest attempt (n=18) (Ellison 1991). Assume average pdng/successful nest.

mean number of fledglings/ female/| ARS 1.83 Based on values above: 0.61 * 3 = 1&38jfings/female/season.

season (ARS)
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Eastern bluebird (Sialia sialis) Four-letter Alpha Code: EABL
Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0081 | Based on Radunzel et al (1997) analyslata on all nest types, 380 of 2644 nests (14 féded

incubation during the egg phase. Assuming 19 d egg phasé)ldaily success rate is 0.9919 so daily nest
mortality rate is 0.0081

daily mortality rate during nestling- m2 0.0038 | Based on Radunzel et al (1997) analyslata on all nest types, 184 of 2644 nests (7 fadled

rearing during the nestling phase. Assuming 19 d nestiimase, daily success rate is 0.9962 so daily nest
mortality rate is 0.0038

date of first egg of first nest (dd- Tl 1-Apr | Based on distribution of first egg datesFL, TN, PA, and SC in Figure 6 of Gowaty ands&ier

mmm) (1998), egg production typically begins about Agrind ends mid July.

date of first egg of last nest (dd- Tlast 15-Jul

mmm)

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss 70.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 3.6 g, assume 4fg.=

mean clutch size clutch 5 “Three to 6 or 7 eggs.i€arolina, modal clutch size 5 in spring, 4umsner. Little variation
in clutch size with latitude” (Gowaty and Plissi€&98).

mean intra-egg laying interval (days eli 1 Laysgh per day (Gowaty and Plissner 1998).

egg on which female typically begins penult 0 Incubation usually begins on the day #s¢ ¢gg is laid (Gowaty and Plissner 1998).

incubation—penultimate (1) or last (0

duration from start of incubation to I 14 Incubation typically lasts 14 d, but can vigm 11-19 d (Gowaty and Plissner 1998).

hatch (days)

duration from hatch to fledging of N 19 In Ml mean age at nest departure from undistdimests is 18.8 d + 1.47 SD (n=184); 19.4 and

nestlings (days) 18.6 d for spring and summer broods, respectivilykowski 1975). In GA 17.6d +1.8 SD
(n=290) and in SC 17.6 d + 1.2 SD (n=1298) (Goveaty Plissner 1998).

duration since nest failure due to other We 11 Little data on We. Many females that losest prior to fledging leave the area. Based on a

reasons until female initiates new nest regression presented in Figure 3 of Pinkowski ()9f&males with no surviving juveniles would

(days) begin egglaying in a new nest in 10.6 d, but itas known if females losing nests early in laying
or incubation would start sooner. Assume 11 dtigoecal waiting period after unsuccessful nedt.

duration since successful fledging Wi 20 “Adult birds who reared a spring brood reedsin summer after an interval of 5to 41 days (x 3

until female initiates new nest (days 19.50 + 8.05 days, n=24) between the fledging efdring brood and the onset of laying”
(Pinkowski 1977). “Interval between fledging 1 bdoand laying of next can be as long as sevgral
weeks. Typically, female time to renesting is alidbwk after successful fledging” (Gowaty and
Plissner 1998). Assume typical period of 20 d.
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female body weight (g) during Bdywt 30 Based on Figure 7 of Gowaty and Plissthi888) approximate female weight is 30 g.

breeding season

diet composition during breeding I Adults: mostly invertebrates (i.e., lepidoptéaevae, beetles, grasshoppers, crickets, spidetts)
season some fruit (most in fall and winter, less in spjind\ccording to Martin et al. (1951) in April and

May 7% fruit and 93% invertebrates. Juvenilesnadt all invertebrates, so assume 100%.

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 3.63 Mean number of fledglings/successfut meMl is 3.73 £ 1.13 SD (n=299 nests) (Pinkowski

successful nest 1977) and in SC 3.61 +1.16 SD (n=1520) (Gowaty Rlissner 1998). Weighted mean = 3.63
fledglings/successful nest.

mean number of fledglings/ female/| ARS 5.0 Assuming equal proportions of second (#& young/female/year) and after second year (5.7

season (ARS) young/female/year) birds, the population averagelpetivity would be 5.0 young/female/year

(Pinkowski 1979). Ricklefs and Bloom (1977) modstimate is 7.39 young/female/year.
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as

Wood thrush (Hylocichla mustelina) Four-letter Alpha Code: WOTH
Species life-history parameters| Model | Typical | Rationals
Code value

daily mortality rate during laying & | m1 0.046/0.030 Nest failure rates vary due to degfdorest fragmentation and cowbird parasitidm.

incubation fragmented forests, Donovan et al. (1995) repaitely nest mortality rates of 0.046 and 0.04

Jaily mortality rate during nesting-| _m2 0.046/0.030 iq MQ and WI/MN, respectively, while at 15 site_slhhthe rate was 0.035 (Fauth 2000) an_d a

rearing ’ ) sites in IL the mean was 0.061 (Brawn and Robiri€86). Assume the mean of these 4 sites
(i.e., 0.046) is typical of fragmented foredtslarger contiguous forests, Donovan et al. (3995
reported daily nest mortality rates of 0.031 ar@ill8.in MO and WI/MN, respectively, while in
Great Smokey NP the rate was 0.0415 (Simons 20aD). Assume the mean of these 3 sites
(i.e., 0.03) is typical of contiguous forests.

date of first egg of first nest (dd- T1 10-May Among-yeam(= 19) mean for first egg of year at UDW: 10 Mag.#4 d (5-16 May) (Evans et

mmm) al. 2011).

date of first egg of last nest (dd- Tlast 21-Jul Among-year mean date for latest clindfation: 21 Jul £ 7.0 (n = 17 yr; 12 Jul-1 Audvans

mmm) et al. 2011).

length of rapid follicle growth rfg 5 Based on allometric equation (RFG = 2.852*Egss 0.31) from Alisauskas and Ankney

period (RFG) for each egg (days) (1992), using and egg mass of 4.8 g, assume 5fg.=

mean clutch size clutch 3 In DE (UDW): “first ne8t7 £0.6 (SD) 1§ = 150; 1-5); second: 3.0 £0.6 £ 116, 1-4); third:
2.8 £0.4 (1 = 48; 2-3); fourth: 2.6 £0.5(= 10, 2-3). In DE, early season mean clutch siag w
3.31 +£1.01, late season clutch size was lowers 20.77 (Brown and Roth 2002). May-Jun
mean clutch size in Smoky Mtns., 1992-1995—waqB.Simons and G. Farnsworth pers.
comm.)” as quoted from Evans et al. (2011). Asstypizal clutch size of 3.

mean intra-egg laying interval eli 1 Eggs laid 1/d in succession, beginning usguaH3 d after construction has ended (Evans et al.

(days) 2011).

egg on which female typically penult 1 Because incubation usually begins withufignate egg, first hatching often occurs twelftyd

begins incubation—penultimate (1) pr after clutch completed (Evans et al. 2011).

last (0)

duration from start of incubation to I 13 For 59 unparasitized clutches of 2—-4 eggs waatmplete hatches at UDW (1990-1993), mean

hatch (days) time from last egg laid to last hatched 12.7 d#(@Q1-14; RRR) (Evans et al. 2011).

duration from hatch to fledging of N 14 Nestlings fledge at 12—-15 d (Evans et al. 2011

nestlings (days)

duration since nest failure due to We 7 “Laying was resumed more quickly-on the savelaty, and not later than the eighth day-after

other reasons until female initiates the destruction of two nests by storms on the taird eighth days of incubation, respectively”

new nest (days) quoted from Brackbill 1958. Assume We of 7 d.

duration since successful fledging | Wf 10 “At four second-brood nests the first eggsenaid 9, 9, 11 and 12 days, respectively, after t

until female initiates new nest (days) young had left the previous nests” as quoted fraackbill 1958. Assume Wf of 10 d.
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female body weight (g) during Bdywt 52.5 From Table 1 in Evans et al. (2011):Dl, mean female wt during breeding season is 25

breeding season 4.4 (n=955); in NH, mean of 50.2 g (n=7) and in R#an of 50.1 g (n=20).

diet composition during breeding (0] Adults: primarily soil invertebrates and somditfr In the summer months 65% invertebrates and

season 35% fruit (Martin et al. 1951).

mean number of nest attempts/ In IN, mean of 3.1 nest attempts/yr for color-keat population (Fauth 2000).

female/ season

mean number of successful broods/ “Typically double-brooded; rarely three broodgrackbill 1958, RRR). Rates of double

female/ season brooding vary in s. Ontario; 74% of females douirleoded and double brooding may be as high
as 87% (Friesen et al. 2000). In nw. Pennsylvanig 50% of females attempted a second
brood; double brooding highly constrained by higistrpredation (Gow 2009)” as quoted from
Evans et al. (2011).

mean number of fledglings/ fpsn 2.0/3.0 The number of fledglings varies dudegree of forest fragmentation and cowbird ptisasi

successful nest In fragmented forests in MO and WI/MN the mean nemdf fledglings/successful nest was
2.14 and 2.42, respectively (Donovan et al. 19@5)le the mean was 1.4 at 15 sitesin IN
(Fauth 2000).Assume the mean of these 3 sites (i.e., 2.0)itsatygf fragmented forestin DE
(UDW) mean of 2.6 = 1.0 fledglings/successful (es287) from 1974-1994 (Evans et al.
2011). In Great Smokies Mt. NP mean of 3.31 fliedg/successful nest (n=153) from 1992 to
1997 (Simons et al. (2000). In contiguous forestdO and WI/MN the mean was 3.02 and 3|0,
respectively (Donovan et al. 1995)ssume the mean of these 4 sites (i.e., 3.0)yigieat values
for contiguous forests.

mean number of fledglings/ femaley ARS 1.8/3.4 ARS varies due to degree of foreginfrantation and cowbird parasitism. In fragmenteddts,

season (ARS)

Donovan et al. (1995) reported ARS of 1.7 and }a240 and WI/MN, respectively, while at
15 sites in IN the rate was 1.8 (Fauth 2000). \Weig and Roth (1998) reported the mean
number of fledglings/female/yr in small forest fragnts in DE for two years was 1.Bssume
the mean of these 4 sites (i.e., 1.8) is typicflagfmented forestsln larger contiguous forests,
Donovan et al. (1995) reported ARS of 3.5 and A4.BIO and WI/MN, respectively, while in
Great Smokey NP from 1992 to 1997 the rate was (Sif6ons et al. 2000). In DE (UDW)
“among-year mean in 1974-1994 (except 1979) wasg P.8 fledglings/female/ym(= 20; range
1.7-3.8; Roth and Johnson 1993, RRR) " as quoted ftvans et al. (2011Assume the mean

of these 4 sites (i.e., 3.4) is typical of contiggiforests.
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American robin (Turdus migratorius)

Four-letter Alpha Code: AMRO

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.025 | Mayfield estimate of daily nest mortaligye for 257 nests in PNW = 0.05 and overall nestsss
incubation of 0.26 (0.95726=0.26) (Sallabanks and James 1999);
Based on mean of 10 studies in table below withmukzdly success of 0.975;
Daily nest mortality rate in KS of 0.0221 (Ricklefad Bloom 1977)
daily mortality rate during nestling- m2 0.023 | Based on mean of 10 studies in table beltlvmean daily success of 0.977;
rearing Daily nest mortality rate in KS of 0.0221 (Ricklefad Bloom 1977).
date of first egg of first nest (dd- Tl 12-Apr | Egg laying dates: April 12 — July 22 irndabnsin (Young 1955); April 6 — July 24 in New Yor
mmm) (Howell 1942); May 10 to July 6 in northern Mainén(pp et al. 1977); May 5-July 20 in Pacifi¢
date of first egg of last nest (dd- Tlast 22-Jul | Northwest w/ peak egg laying (50% of nests) Jute July 4 (Sallabanks and James 1999);
mmm) Mean date of first egg from 11 studies in Tabld Koupp et al 1977 is April 10;
Use the Wisconsin egg dates as “typical values'ti{A2-July 22) (Julian dates: 203-102= 101
Breeding season length of 3.14 months or 94 d (BfislandBloom 1977).
length of rapid follicle growth period rfg 4 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg = 4 d.
(RFG) for each egg (days)
mean clutch size clutch 3 Usually 3 or 4 egg (saB¢l(Sallabanks and James 1999); 3.6 in KS (Riskdad Bloom 1977).
mean intra-egg laying interval (days eli 1 One kg daily until completion (Sallabanks and Jarh@89).
egg on which female typically begins penult 0 “Incubation may begin after second edgics(Schantz 1939), perhaps by application of only
incubation—penultimate (1) or last (0 partial heat (Kendeigh 1952)” (Sallabanks and 3&ah®99). “If the weather is mild, setting doeg
not commence until the complete clutch is laid” ($01898). Assume, in most cases actual
incubation begins with last egg.
duration from start of incubation to I 13 Approximately 13 d (range 12 to 14) after fayiast egg (Sallabanks and James 1999).
hatch (days)
duration from hatch to fledging of N 13 Fledge about day 13 (range 9-16; Howell 1942).
nestlings (days)
duration since nest failure due to other We 7 No specific info yet on time to renesting aftélure; so assume same duration as after succesls
reasons until female initiates new nest Estimate of 10 d in KS from Ricklefs and Bloom (Z%.7
(days)

H);
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duration since successful fledging Wi 7 “Approximately 7 d separate fledging of youingm first nest and laying of first egg of second

until female initiates new nest (days clutch (Howell 1942)” (Sallabanks and James 1999);
Estimate of 10 d in KS from Ricklefs and Bloom (%7
“The next clutch is usually started about 40 ddterdhe first egg of the year, but females often
start the second nest, including laying the eggire the first group of young is independent.
Sometimes the overlap is extensive, with the sectutdh begun before the first nestlings are dut
of the nest. When this happens, the male carabddirst nestlings.” (www.hww.ca).

female body weight (g) during Bdywt 77.3 77.3 g £0.36 SD (n=401) for males agmdles in PA throughout year (Clench and Leberman

breeding season 1978); 75.0 g = 2.4 SE (n=2) in OR during breedi@gllabanks and James 1999).

diet composition during breeding 0] USEPA (1993) Wildlife Exposure Factors Handbeaknmarizes Wheelwright (1986) analysis

season robin diet (fruit vs invertebrates) by three regideastern, central, and western US) and four
seasons. The percentage of invertebrates in spasP3, 92, and 83% across regions and in
summer was 32, 24, and 37%. Average across sandgummer seasons and 3 regions is 72
invertebrates and 28% fruits. Juveniles fed 709&itebrates and 30% plant material, which is
assumed to be fruit (Howell 1942 as cited in Saltdds and James 1999).

mean number of nest attempts/

female/ season

mean number of successful broods/ 2 Regularly rear 2 broods/season, sometimep@casly in southern portion of range (Sallabank

female/ season and James 1999).

mean number of fledglings/ fpsn 2.8 In Maine, mean number of young/successfat = 2.5 + 0.15 SE (n=38; Knupp et al 1977);tNq

successful nest American Nest Record Cards for the northeastetastaad average of 3.3, 3.0, and 3.0
fledglings/successful nest in 1966, 1967, & 19@hason et al 1976); also 2.86 and 2.4 reported
by Young 1955 and Howell 1942; mean of six studiesve = 2.8 fledglings/successful nest.

mean number of fledglings/ female/| ARS 5 Estimates of # young/female/season: 3.9 @lal®42), 5 (Farner 1945), 5.6 (Young 1949, 1955,

season (ARS)

1956) though these are criticized for overestinmatib% successful nests (Sallabanks and Jam
1999); 5.2 fledglings/female/season (Ricklefs atabB 1977). Assume approximately 5
fledglings/female/year.
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Northern mockingbird (Mimus polyglottos) Four-letter Alpha Code: NOMO
Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.031 | Apparent nest success in PA & MD aver&fed%%,; in FL averaged 39.4%; and in IL averaged

incubation 61%. Nest success varied considerable among yeB& & MD (from 6.7% to 80%), but varied

Jaily mortality rate during nestiing- m2 0031 less in FL. Late nests are more su<_:cess_fu| they iea L (De(ricksor) anq Breitwisch 1992). _

rearing ) Assume 40% overall nest success is typical. O&% d nesting period (i.e., 12+13+4), the dail
nest survival rate would be 0.969, and daily nesttatity rate is 0.031.

date of first egg of first nest (dd- Tl 1-Apr | In FL and NC, nest building starts asyas late February, although March is more common

mmm) (Howell 1932, RB). Complete nests were found ak/ear February 19th in n. FL, with eggs laig

date of first egg of last nest (dd- Tlast 1-Aug | on March 2nd (GAL, JUM). Northern populations breguilding nests 3-5 wk later, beginning i

mmm) mid-April and continuing through mid- to late Aug{Sprunt 1964). In se. PA and MD, nesting
can begin late March (mid-April more common), tarating during August (KCD) (Farnsworth
al. 2011). Assume typical start and end datespoif 1 and August 1.

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 4.2 g, assume 4fg.=

mean clutch size clutch 4 Mean clutch size in F.&gs (n=156, range=2-5, Derrickson and Breitwi@9?), in LA 3.7
eggs (n=266, range 2-6, Means & Goertz 1983), ir3™Neggs (=212, range 3-5, Laskey 1961
in IL 3.8 eggs (n=52, range 3-6, Graber et al 190y in PA & MD 3.6 eggs (n=88, range 2-5,
Derrickson and Breitwisch 1992). Assume typicatres clutch size of 4.

mean intra-egg laying interval (days eli 1 One pggday (Derrickson and Breitwisch 1992).

egg on which female typically begins penult 0 “Incubation is sporadic until the clutshcomplete, becoming more constant with the penate

incubation—penultimate (1) or last (0 egg” as quoted from Derrickson and Breitwisch ()992ince eggs generally hatch within 24 hr
period, assume incubation effectively begins watt legg.

duration from start of incubation to I 13 12to 13 din FL, NC and PA and 13 d in LA dhdDerrickson and Breitwisch 1992).

hatch (days)

duration from hatch to fledging of N 12 Most nestlings depart the nest (usually itye@orning) on the 12 day after hatching, although

nestlings (days) may leave as early as the™day (especially if disturbed) and as late as iedhy (Derrickson
and Breitwisch 1992).

duration since nest failure due to other We 7 Information in Logan 1983 and Derrickson 188%cate nest building can start almost

reasons until female initiates new negst immediately to a few days after a nest failure &@kes about 4 d, with egg laying starting short

(days) after completion. Assume female initiates layiftgrafailure in 7 d.

duration since successful fledging Wi 7 “After nest departure, both parents feed yoforgne to several days, and then the male nearl

until female initiates new nest (days

completely stops providing and begins to constituetfoundation for the next nest. After a few
days, the male resumes providing, and the femajis $eeding the young as she finishes the ne
lays and incubates the eggs” as quoted in Derricksa Breitwisch (1992). Assume female

pSt,

initiates laying in 7 d.
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female body weight (g) during Bdywt 46.7 Mean female body weights: 46.4 g (SD=8:84, FL), 47.2 (SD=3.1, n=27, NC), 46.5 (SD=4.5,

breeding season N=11, DC),and 47.0 (SD=4.4, n=5, PA) from Derricksmnd Breitwisch (1992). Weighted mejan
=46.7 g.

diet composition during breeding (0] Adults consume primarily invertebrates and fribturing breeding season the proportion of

season invertebrates increases to nearly 85% (DerricksmhBreitwisch 1992). Assume breeding season
diet of 85% invertebrates and 15% fruit. For apprately the first week nestlings are fed almast
entirely invertebrates, but the proportion of finitreases until reaching 20-30% of volume in
older nestlings (Breitwisch et al. 1984). Assurpanger nestlings are more vulnerable and that
their diet consists of 100% invertebrates.

mean number of nest attempts/ In se. Pennsylvania and Maryland, the averagebeuinf nesting attempts/female/year was 8.7 |(

female/ season =43, range = 1-7)n FL mean of 3.2 nesting attempts/female (n=68gea2-6 attempts)
(Derrickson and Breitwisch 1992).

mean number of successful broods/ 1.0 Based on data in Derrickson and Breitwis@92) in PA & MD 43 females had 43 successful

female/ season broods (30% had 0, 42% had 1, 26% had 2 and 2%hakh FL, Zaias and Breitwisch (1989)
had 27 pairs produce 47 successful broods (i.&4, duccessful broods/female) over two years.

mean number of fledglings/ fpsn 2.8 Mean number of fledglings/successful imeBL in two years was 2.7 (SD=0.9, n=22, rang® 1-

successful nest and 2.4 (SD=1.0, n=25, range 1-4) (Zaias and Bi&itw1989); in LA was 3.0 (SD1.0, n=101)
(Means and Goertz 1983); and in PA and MD was 8[3=0.9, n=43nests, range 1-4) (Derricksjon
and Breitwisch 1992). The weighted mean of thaldes is 2.8 fledglings/successful nest.

mean number of fledglings/ female/| ARS 25 Mean number of fledglings/female/year.(&D=2.0, n=43 females, range 0-8) in se PA and

season (ARS)

MD (Derrickson and Breitwisch 1992). Ricklefs a@Bldbom (1977) calculated ARS of 2.27.

Note: Although several references describe aneggygj period lasting approximately 4 months, Ritkiend Bloom (1977) used a period of 1.92 month&4n
The longer egglaying period used in MCnest resaltsmuch higher number of nest attempts and saftdagests than reported in the literature. Thiggests
that either the probability of quitting after susseand failure is relatively high or that the répaf egglaying dates reflect extremes that po@yesent the

overall population.
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Cedar waxwing Bombycilla cedrorum) Four-letter Alpha Code: CEDW
Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.015 | Weighted mean of nest success (% suctesshs of total nests) for 4 studies (i.e., Ml, QM,
incubation Ontario) reported in Table 2 of Witmer et al. (1p%As 64%. Over a 31 d nest period (i.e.
Jaily mortality rate during nestiing- m2 0015 16+12+4-1), the daily nest success rate is 0.988ady nest mortality rate is 0.015.
rearing
date of first egg of first nest (dd- T1 8-Jun | Dates of first eggs in Witmer et al. (1P@cus on extreme dates and peak dates from three
mmm) studies, but histograms of first egg dates in tWihe studies (Leck and Cantor 1979, Putnam
date of first egg of last nest (dd- Tlast | 15-Aug| 1949) provide a means for determining typical détestart and end of first eggs in new nests by
mmm) cutting off the tails of distributions of dates atving very few birds. Assume typical dates Jun
to August 15.
length of rapid follicle growth period| rfg 4 Based on allometric equation from Alisausaad Ankney (1992), assume rfg = 4 d based on 3.2
(RFG) for each egg (days) g egg.
mean clutch size clutch 4 In OH, mean of 4.15 amgdje 2-5 (Putman 1949). In Ontario, mean of 4rftBrange 2-6
(Mountjoy 1987). In northeast US and south Cameet cards, mean 4.2 (Leck and Cantor
1979).
mean intra-egg laying interval (days eli 1 Eggad eily in the morning (Witmer et al. 1997).
egg on which female typically begins penult 1 Proportion of time female spends inculggiticreases with each egg laid, so hatching is
incubation—penultimate (1) or last (O asynchronous (over 48 hr period), so assume ustupation start with penultimate egg is
adequate description.
duration from start of incubation to I 12 About 12 d from laying to hatching, range Bdl(Witmer et al. 1997).
hatch (days)
duration from hatch to fledging of N 16 “Average nestling period is 15.5 d (range 84+1=21 young; Saunders 1911, Lea 1942)" as
nestlings (days) guoted from Witmer et al. (1997). Assume typicastling period of 16 d.
duration since nest failure due to other We 7 Little data on We. Unlike successful nestemgiemales anticipate the end of first nest amginbe
reasons until female initiates new nest preparing for egg production in the second, most feglures would mean female would need tq
(days) build new nest and physiologically prepare for Ré«Biod. Assume this requires about 7 d.
duration since successful fledging Wi 5 According to Putnam (1949) there is consideralverlap of activity between first and second

until female initiates new nest (days

nest, with females reducing brooding activity dgrlast week on first nest to resume courtship
and nest building on second. “The laying of thistfegg in the second nest varies from the day
before fledging at the first nest to 3 days afi@ttnam 1949). However, the basic version of
MCnest is not designed to allow this overlap oftikstling rearing phase with the RFG and
egglaying phases, so Wfis setto 5 d.
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female body weight (g) during Bdywt 34 Mean of 17 females during Jun thru Augd=03Witmer et al. 1997).

breeding season

diet composition during breeding F Adults: Martin et al. (1951) indicate duringgtmonths of June thru August adults consume ah

season 80% fruit and 20% insects. Juveniles are fed predantly insects for the first day or two, but
proportion of fruit increases with age until fledgiwhen juveniles are fed almost entirely fruit
(Witmer et al. 1997). Assume over the nestlingqaeB80% fruit and 20% insects.

mean number of nest attempts/

female/ season

mean number of successful broods/ <2 “In Ohio, mates often remain together to raisedbds per season (7 of 8 pairs; Putman 1949)

female/ season se. Ontario, less than one-third of pairs estimadedise 2 broods (Mountjoy 1987)” as quoted
Witmer et al. (1997).

mean number of fledglings/ fpsn 3.63 Weighted mean of fledglings/successéstsifor 4 studies (i.e., Ml, OH, WI, Ontario) rejeal in

successful nest Table 2 of Witmer et al. (1997).

mean number of fledglings/ female/| ARS

season (ARS)
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Ovenbird (Seiurus aurocapillus)

Four-letter Alpha Code: OVEN

Species life-history parameters| Model | Typical | Rationalt
Code value
daily mortality rate during laying & | m1 0.050/0.034 Most of these studies analyze mestess data using the Mayfield method (Mayfield5)97
incubation estimating daily survival and extrapolating nestcass from this based on the number of days in
- - - - the nesting cycle. In Missouri, nest success wég @v= 15) in forest fragments and 38% (n =

;j:;llr)i/nrgortahty rate during nestiing-|  m2 0.050/0.034 40) in contiguous forest (Donovan et al. 1995)Wisconsin, 20% (n = 36) of nests were
successful in forest fragments, with 42% (n = Scessful in contiguous forest (Donovan et al.
1995). Also in Wisconsin, nest success was 44%48)or nests neighboring clearcuts and
69% (n = 47) for nests in the forest interior (lplaisler et al. 2001a). In contiguous forest in
Minnesota, nest success was 41% (n = 318, Mariadis 2002). In Tennessee in the Great
Smoky Mountains National Park, nest success was®0989, Podolsky et al. 2007). In
extensive forest in n. New Hampshire, 47% of nesie successful (n = 98, King et al. 1996), In
e. Massachusetts, 29% (n = 62) of nests in subddrast fragments were successful. In Ontafio,
nests in small fragments had significantly lowezcass (15%, n = 74) than nests in large
fragments (44%, n = 61) which had significantly &vguccess than nests in contiguous forest
(70%, n = 30, Burke and Nol 2000)” as quoted froonneluzi et al. (2011). Weighted mean o
nest success is 30% and 44% in fragmented andyconts forests, respectively. For a 24 d nest
period (i.e., 4+12+8), daily nest mortality ratagriagmented and contiguous forests are 0.050
and 0.034, respectively.

date of first egg of first nest (dd- Tl May-15 “Bent (1953) reported egg date rangeday 15 to June 3 (n = 14) in Pennsylvania; Mayd6 t

mmm) July 26 (n = 12) in Michigan; May 17 to June 14=(66) in Massachusetts; and May 27 to June

date of first egg of last nest (dd- Tlast Jun-30 | 21 (n=17) in Quebec. In Tennessee, earliestinigisttion on 14 April, latest on 20 July

mmm) (Podolsky et al. 2007; 110 nests over 3 yearsjjuaded in Porneluzi et al (2011). Based on
Figure 3 in Porneluzi et al. (2011), core egg lgydiccurs from May 15 to June 30.

length of rapid follicle growth rfg 4 RFG for passerines typically 3-4 d.

period (RFG) for each egg (days)

mean clutch size clutch 4 “Clutch size ranges fBoto 6 (Bent 1953). Mean clutch size is 4.4 froncliiBches (Western

Foundation for Vertebrate Zoology). In Vermont,@@tches averaged 4 eggs each (Ellison
1985). In Missouri Ozarks with minimal rate (4%)bybod parasitism, mean of 48 nests was

+ 0.1 (SE) (Porneluzi and Faaborg 1999). In Wistgnghere parasitism was also low (2%) the

mean was 4.9 + 0.1 (SE) for 39 nests near a cleadge and 4.3 + 0.1 for 40 nests in the
interior of extensive forest (Flaspohler et al. 280b). In studies with no brood parasitism, the

mean size of 29 clutches was 4.2 + 0.1 (SE) in Nempshire (King and Degraff 2002) and the
mean of 89 clutches in Great Smoky Mountain Nafi®zak in Tennessee was 4.5 + 0.03 (SE;

clutch size ranged from 3 to 6, Podolsky et al.720@s quoted from Porneluzi et al. (2011).
Assume typical clutch size of 4 eggs.

111



Species Life-History Profiles — 12 December 2013

>

mean intra-egg laying interval eli 1 One egg laid each day until clutch is conglet

(days)

egg on which female typically penult 0 “Females begin incubating in the lateraften or early evening on the day before the Iggtie

begins incubation—penultimate (1) laid” as quoted from Porneluzi et al. (2011).

or last (0)

duration from start of incubation to I 12 “In Michigan, mean, 12 d, 5.6 h; range, 112 to 14 d (26 eggs from 21 nests). Second

hatch (days) clutches may require a shorter incubation peri@gaoted from Porneluzi et al (2011).

duration from hatch to fledging of N 8 “In Michigan, young fledge at an average of @ndl 22.5 h (n = 57 birds from 16 nests; Hann

nestlings (days) 1937), and 8-10 d in Vermont (Ellison 1985). In thidCarolina average nestling period was 7.6
+ 0.12 days and was inversely related to food ahnod (Stodola et al. 2010)” as quoted from
Porneluzi et al. (2011).

duration since nest failure due to We 5 “If the nest is destroyed during the earlgetof incubation, the female will renest. Second

other reasons until female initiates nests can be completed in 4 d” as quoted from Rarnet al. (2011). Assume first egg in new|

new nest (days) nest typically in 5 d.

duration since successful fledging | Wf 30 “As the other young depart, the brood istdmditween the parents and at this time young are

until female initiates new nest (daygs) coaxed to move about as adults offer food. Agdiggersal estimated by telemetry was 29.2
days after fledging (Vitz and Rodewald 2010)” astgd from Porneluzi et al. (2011).
Independent of adult care at approximately 30 ch(HEO37). Assume any renesting after
success occurs after fledglings are independead wi.

female body weight (g) during Bdywt 19.4 In PA, 19.4 £ 1.22 (range 14.0-28.8, 8B1(Dunning 1984).

breeding season

diet composition during breeding | “Major components of the adult diet include: Cuifonidae, Coleoptera adults and larvae,

season Formicidae, Lepidoptera larvae, Diptera and Hemgtalults (Stenger 1958, Holmes and
Robinson 1988). Nestlings are fed primarily Carabid_epidoptera larvae, and other larvae” as
quoted from Porneluzi et al. (2011). Assume laathits and juveniles consume 100%
invertebrates.

mean number of nest attempts/ “Typically 1 clutch/pair/yr; occasionally 2 if ¢hfirst nesting attempt fails (Bent 1958).

female/ season Michigan, Ovenbirds averaged 1.5 nests/pair (H&8VY' as quoted from Porneluzi et al.
(2011).

mean number of successful broods/ “Hann (1937) reports only one record of a maledird raising a second brood after

female/ season successfully raising the first. Podolsky et al.q2preport three instances of double brooding i
Tennessee. Porneluzi and Faaborg (1999) did nerabdslouble brooding in their study of
color-banded individuals in Missouri” as quotednfr®orneluzi et al. (2011).

mean number of fledglings/ fpsn 3.2/14.2 In MO, number of fledglings/succekafest was 3.16 and 4.3 in fragmented and contiguou

successful nest

forest, respectively, while in WI/MN 3.3 and 4.0ffagmented and contiguous forest,
respectively (Donovan et al. (1995). Assume mdawao locations as typical value: 3.2 and 4|2,
respectively.
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mean number of fledglings/ femaley ARS 1.33/2.75 | “In Michigan, Ovenbirds averagedfR€glings/pair per breeding season; only 1.6heke 2.9
season (ARS) fledglings survived to independence each seasohn(#837)" as quoted from Porneluzi et al.
(2011). In MO, number of fledglings/female/yearswa48 and 2.64 in fragmented and
contiguous forest, respectively, while in WI/MN &.and 2.7 in fragmented and contiguous
forest, respectively (Donovan et al. (1995). Maafragmented forest at 2 locations (MO &
WI/MN) is 1.33 and in contiguous forest at 3 looas (MI, MO & WI/MN) is 2.75
fledglings/female/year.

Note: “Fledging occurs when young are able to vealkop away from the nest. Flight is developedrdfedging (see Fledgling stage, growth). At fliedg
young have achieved approximately 73% of the adalis” as quoted from Porneluzi et al. (2011).

Reference List
Bent, A. C. 1953. Life histories of North Americawwod warblersU.S. Natl. Mus. BullNo. 203.
Burke, D. M. and E. Nol. 2000. Landscape and fragmie effects on reproductive success of fores¢ding birds in Ontaridecol. Appl 10(6):1749-1761.

Donovan, T. M., F. R. Thompson, J. Faaborg, ail Probst. 1995. Reproductive success of migrdiwds in habitat sources and sinians. Biol.9(6):1380-
1395.

Dunning, J. B., Jr. 1984. Body weights of 686 $geof North American birds. Western Bird BandAgsociation Monograph No. 1. 38 pp.

Ellison, W. 1985. Ovenbird. Pages 3h4The atlas of breeding birds of Vermont. (Laugh8nB. and D. P. Kibbe, Eds.) Univ. Press of Newl&nd, Hanover,
NH.

Flaspohler, D. J., S. A. Temple, and R. N. Rosé&hfi2001a. Effects of forest edges on Ovenbird dgaquhy in a managed forest landscapens. Biol.
15(1):173-183.

Flaspohler, D. J., S. A. Temple, and R. N. Ros&hf2001b. Species-specific edge effects on nestess and breeding bird density in a forested tzaypis
Ecol. Appl.11(1):32-46.

Hann, H. W. 1937. Life history of the Ovenbird ioushern MichiganWilson Bull 44:146-235.

Holmes, R. T. and S. K. Robinson. 1988. Spatiakpas, foraging tactics, and diets of ground-fangdiirds in a northern hardwoods forésfilson Bull
100:377-394.

King, D. I. and R. M. DeGraaf. 2002. The effecfafest roads on the reproductive success of fatestling passerine bird&or. Sci.48(2):391-396.

113




Species Life-History Profiles — 12 December 2013

King, D. I., C. R. Griffin, and R. M. Degraaf. 1996ffects of clearcutting on habitat use and repatistle success of the ovenbird in forested landss&mnns.
Biol. 10(5):1380-1386.

Mayfield, H. F. 1975. Suggestions for calculatiregihsucces$Vilson Bull 87:456-466.

Podolsky, A. L., T. R. Simons, and J. A. Collaz002. Modeling population growth of the Ovenbi&E{urus aurocapillpin the southern Appalachiamsuk
124(4):1359-1372.

Porneluzi, P. A. and J. Faaborg. 1999. Seasonfemgdity, survival, and viability of Ovenbirds fragmented and unfragmented landsca@ess. Biol.
13(5):1151-1161.

Porneluzi, P., M. A. Van Horn, and T.M. Donovan1200venbird $eiurus aurocapillp The Birds of North America Online (A. Poole, Edthaca: Cornell
Lab of Ornithology; Retrieved from the Birds of NtorAmerica Online: http://bna.birds.cornell.edu.praxy.birds.cornell.edu/bna/species/088.

Stenger, J. 1958. Food habits and available fog@dveibirds in relation to territory siz&uk 75:335-346.

Stodola, K. W., D. A. Buehler, D. H. Kim, K. E. Frareb, and E. T. Linder. 2010. Biotic and abio#ictbrs governing nestling-period length in the Ghrech
(Seiurus aurocapillph Auk127(1):204-211.

114



Species Life-History Profiles — 12 December 2013

Common yellowthroat (Geothlypistrichas)

Four-letter Alpha Code: COYE

o

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0263 | Following data from 2-yr study of shrutdland grassland habitats of Minnesota and Michityan

incubation Minnesota, 27/43 eggs hatched (62.8%) in 12 nebtbese, 15 young fledged (34.9% of eggs

Jaily mortality rate during nestiing- m2 00263 laid, 55.6% _of eggs that hatched); nest succemgéld_ at least one young) was 33.3% (4/12

rearing ) nests). In Michigan, 73/109 eggs hatched (67.098Binests; of these, 64 young fledged (58.7¢4
of eggs laid, 87.7% of eggs that hatched); nestesscwas 55.3% (21/38 nests; Hofslund 1959)’
as quoted from Guzy and Ritchison (1999). Weigintedn of MN & MI data = 50% nest success
(25/50 nests). Based on a 50% apparent nest suand<26 d nest period (i.e., 10+12+4), the
daily nest mortality rate is 0.0263.

date of first egg of first nest (dd- Tl 8-May | “Bent (1953) reported egg dates of 30 MxyJul for Arizona, 4 Apr—10 Jul for California, 23

mmm) May-27 Jun for Massachusetts, and 4 Jun—-26 Juddea Scotia. Other dates: British Columbia

date of first egg of last nest (dd- Tlast 11-Jul | 30 Apr to 7 Jul (R. W. Campbell pers. comm.); Oistat9 May—29 Julr{ = 135 nests; Peck

mmm) 1987); S. Dakota, 9 Jun, male feeding fledglingAL§ (S. Dakota Ornithol. Union 1991);
Arkansas, 5 May—24 Jun, recently fledged youngdé&d 16 Aug (James and Neal 1986);
earliest laying date in n. Minnesota, 4 Jun; s.Hitjan, 19 May (Hofslund 1959); Wisconsin, 26
May to 7 Jul for (Robbins 1991); lllinois, 7 May3J8l (Bohlen 1989); Alabama, 26 Apr—6 Jul
(Imhof 1976); New York, 15 May-12 Jul (Bull 1974fassachusetts, 24 May to 17 Jun (Veit and
Petersen 1993); Maryland and District of ColumHéidJay—4 Aug, young in the nest 17 May-22
Aug, peak mid-Jun (Robbins and Blom 1996); FloridaApr to 24 Jul (Stevenson and Anderson
1994” as quoted from Guzy and Ritchison (1999).aMdates for the above ranges are May 8 to
July 11, which are very similar to those in IL axy.

length of rapid follicle growth period| rfg 3 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg = 3 d for 1.66 g

(RFG) for each egg (days) egg.

mean clutch size clutch 4 “One to 6 eggs, usudlgsAquoted from Guzy and Ritchison (1999).

mean intra-egg laying interval (days eli 1 “Usyalhe egg laid/d until clutch is completed” as qabfrom Guzy and Ritchison (1999).

egg on which female typically begins penult 0 “Incubation by female only; begins witlyileg of last egg of clutch” as quoted from Guzy and

incubation—penultimate (1) or last (0 Ritchison (1999).

duration from start of incubation to I 12 About 12 d (Stewart 1953, Hofslund 1959).

hatch (days)

duration from hatch to fledging of N 10 10d (Ehrlich et al.1988). By day 8, vocalgimable to leave nest (Stewart 1953, Hofslund 1959)

nestlings (days)
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duration since nest failure due to other We 5 “May desert nests if eggs are removed or dachag cowbirds, or if cowbirds lay eggs in nest

reasons until female initiates new nest before yellowthroats do (Hofslund 1957). A seconéwen a third nest may be built on top of a

(days) parasitized nest (Butler 1898, cited in Bent 19%&)'juoted from Guzy and Ritchison (1999). No
specific quantitative data on We. Assume aftet falsire, renesting occurs rapidly with a typical
duration for We of 5 d.

duration since successful fledging Wi 7 “The following information based on Hofslun@39: In populations that are double-brooded,

until female initiates new nest (days female apparently feeds only the first brood’s glétys during the first few days, after which the
male cares for the fledglings” as quoted from Gaiagt Ritchison (1999). No specific quantitatiye
data on duration of Wf. Assume female care faidlangs for a few days and renests rapidly with
duration of Wf of 7 d.

female body weight (g) during Bdywt 9.9 “G. t. trichas. males, mean 10.3 g £ 0.66 SD (range 7.6—15-5965), females 9.9 g + 0.78 SD

breeding season (range 7.6-15.3) = 644);G. t. occidentalismales, mean 10.0 g (9.5-10n7 14);G. t.
scirpicola: males, mean 9.2 g (8.2-10r0s 11; Dunning 1993). No data on seasonal variatsn
quoted from Guzy and Ritchison (1999).

diet composition during breeding | “In Arizona, stomach contents of 10 birds con&al (in approximate decreasing frequency)

season spiders, hemipterans, dipterans (flies), coleopte(heetles), ants and termites, various larvae,
hymenopterans (bees and wasps), grasshopperspamopterans (Rosenberg et al. 1982).
Analysis of 11 stomachs (Indiana): 22 case-bearatgrpillars, 5 other larvae, 6 small dragonflies,
3 moths, 3 flies, 3 small hymenopterans (bees aagp®), 3 beetles, 3 spiders, 2 small
grasshoppers, 1 leafhoper, 2 hemipterans, ance2tieggs (Butler 1898, cited in Bent 1953). One
stomach from a bird collected in Massachusettsatoat beetles, flies, and small seeds
(Townsend 1905, cited in Bent 1953). Food brougla hest (lowa) over the entire nesting peripd
(1,694 observations) consisted of 376 unidentifirsects, 347 moths, 290 larvae of various kings,
280 spiders, 116 mayflies, 61 flies, 92 unrecoghim@terial, 20 caterpillars, 54 damselflies, 13
beetles, 13 crysalids, 11 butterflies, 10 seedsd8lisflies, and 6 grasshoppers (Shaver 1918)"|as
quoted from Guzy and Ritchison (1999). Assume laolhits and juveniles consume 100%
invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/ “Double-brooded in s. Michigan (Hofslund 1958ys. Texas (Klicka 1994); single-brooded in|n.

female/ season Minnesota (Hofslund 1959)” as quoted from Guzy Ritdhison (1999).

mean number of fledglings/ fpsn 3.16 In MN & MI, total of 79 fledglings fromb2successful nest, so 3.16 fledglings/successgil ne

successful nest (from Guzy and Ritchison 1999).

mean number of fledglings/ female/| ARS

season (ARS)
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Yellow warbler (Setophaga petechia)

Four-letter Alpha Code: YWAR

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0176 | “Daily survival of nests (which measutes probability a nest survives 1 d without pregiar

incubation other loss) in n. Manitoba during incubation 0.969.008 SD K = 61 nests) and with young in the

Jaily mortality rate during nestiing- m2 00241 nest 0.974 +0.012 S € 36 nests; Briskie 1995); daily_suryival of_nqstis)r to initiation of

rearing ’ incubation 0.9469 + 0.180 S € 208 nests, 320 d); during incubation 0.9870a86.SD ( =
177 nests, 1,852 d); during nestling period 0.9783064 SD i = 113 nests, 639 d); and from
first to last fledge 0.9924 + 0.062 SB#£ 92 nests, 266 d; Hébert and Sealy 1993b)” ateduia
Lowther et al. (1999). Weighted mean daily nestess rates for incubation and nestling rearipg
phases are 0.9824 and 0.9759, respectively.

date of first egg of first nest (dd- Tl 25-May | “Late May to mid-Jun. Egg dates: Texards: 17 May—-13 Jul (Oberholser 1974); Ontarid ngs

mmm) records: 15 May-17 JuhE& 967), most of these 2 Jun—15 Jao=@83; Peck and James 1987); s.

date of first egg of last nest (dd- Tlast | 15-Jun| Manitoba study: clutches initiated between 26 Magui7 with 50% of clutches initiated within 2-

mmm) 8 dinterval (10-11 Jun 1974, 3-8 Jun 1975, 28 Maljsh 1976; Goossen and Sealy 1982); for n.
Manitoba, 14 Jun—10 Jul (Briskie 1995); for cen&xHderta: 30 May—21 Jun, most (115 of 127) p—
13 Jun (CC); for British Columbia: 10 May—16 Augosh (250 of 455) 7-23 Jun (Campbell et al.
2001); for se. Alaska, 24 May—26 Jun=20; Rogers 1994). One brood normally rearecyrsec
broods only rarely attempted (Goossen and Seal2)198 quoted in Lowther et al. (1999).
Assume that core egg laying typically from May 285Jtine 15.

length of rapid follicle growth period rfg 3 Pearson and Rohwer (1998) reported rfg psrad®B days in related spp.: Hermit warbler

(RFG) for each egg (days) (Dendroica occidental)jsand Townsend's warblebéndroica townsenyli

mean clutch size clutch 4 “Mean clutch size shatituidinal increase in size from about 2.5 eggh@West Indies to 4.5
eggs in Canada (see Briskie 1995, Prather and 199Z; also Schrantz 1943, Graber et al. 1983,
Wiley 1985, Kessel 1989, Sealy 1992, Rogers 1994p. babad:St. Lucia, mean 2.3 + 0.61 SD
(n=61);D. p. cruciana:Puerto Rico, 3 studies, mean 2.3 £ 0.78 8B 61);D. p. gundlachis.
Florida, mean 2.5 £ 0.73 SIh € 16); andD. p. aestivalllinois, 4.0 (= 33); lowa, 4.5r{ = 41);
s. Manitoba, 4.5 + 0.02 S € 1,005); cfD. p. parkesh. Manitoba, 4.6 £ 0.51 S E 54); cf.
D. p. rubiginosase. Alaska, 5.11 + 0.57 SI2 € 20);D. p. banksw. Alaska, 4.9 £ 0.7 SD (range
36,n =14), mode 51 =10)" as quoted in Lowther et al. (1999). Assugmcal clutch size in
continental U. S. is 4.

mean intra-egg laying interval (days eli 1 “Eggrlll/d, approximately 24 h apart (McMaster etl@R9); occasionally days skipped in
laying sequence (Smith 1943)” as quoted in Low#ial. (1999).

egg on which female typically begins penult 1 Incubation “begins before clutch is congalé as quoted in Lowther et al. (1999). Assume

incubation—penultimate (1) or last (0

incubation starts with penultimate egg.
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duration from start of incubation to | 11 “Measured as interval between last egg ladllast egg hatching: 11 d € 1; Bigglestone 1913);

hatch (days) 11 d (range 11-12y = 6; Schrantz 1943). For s. Manitoba, 11.3 d #®&D f = 22); for n.
Manitoba, 11.7 d + 0.81 SD (range 11-13 ¢, 15; Briskie 1995); for central Alberta, 10rd=£
6),11d (=16),12dif=6)or 13dif=1; CC); for Colorado, 10.5d £ 1.2 SB%£ 16; Ortega
1998)” as quoted in Lowther et al. (1999). Assurtdl is typical.

duration from hatch to fledging of N 8 “Young leave nest 8-10 d after hatching; iManitoba, mean 8.2 d + 0.80 SB< 12); in n.

nestlings (days) Manitoba, mean 8.5 d + 0.64 SB£ 14; Briskie 1995)” as quoted in Lowther et 4999).
Assume 8 d is typical.

duration since nest failure due to other We 5 No data on duration of We if nest is predatedestroyed by weather. Yellow warblers are

reasons until female initiates new neast known to build over a parasitized nest and staewa clutch, probably very rapidly after

(days) abandoning first clutch. Assume that if nest luelsd rebuilt, the earliest a new clutch could stg
is5d.

duration since successful fledging Wi 17 “One brood normally reared; second broody cautely attempted (Goossen and Sealy 1982).

until female initiates new nest (days Young still with adults at 17 d and possibly 21fiéaleaving nest (Smith 1943)” as quoted in
Lowther et al. (1999). Although second clutch mfteéccess in rare, assume it would not occur
until young from first clutch are independent ofilis. Using an egg laying period from May 25
to June 15 means there is not sufficient time doesting after success.

female body weight (g) during Bdywt 9.6 “Mean mass, males: 10.0 g £ 0.6 8- (1L78); females: 9.6 g £ 0.8 Sb £ 140), for period 21—

breeding season 27 May at Delta Marsh, Manitoba (Biermann and S&885). Extensive data taken 1976-1982,
demonstrate seasonal dynamics of mass on breedingds (Biermann and Sealy 1985): Male
mass generally constant for first 10 wk of breedhmn increases for final 5 wk prior to migratig
(weekly means range from 9.9-10.4 g); female masally drops after arrival, increases during
egg-laying and incubation, then drops and graduetiyrns to their arrival value after young
become independent in Jul (weekly means range &6ri10.9 g)” as quoted in Lowther et al.
(1999).

diet composition during breeding | “Main Foods Taken: Insects and other arthropatesy take wild fruits occasionally (Stevenson,

season and Anderson 1994)” as quoted in Lowther et al9@)9 Assume adults and juveniles consume
100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.3 Goossen and Sealy (1982) reported mear8dfedglings per successful nest over 3 yeansitud

successful nest Manitoba.

mean number of fledglings/ female/| ARS

season (ARS)
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Yellow-rumped warbler (Setophaga coronata)

Four-letter Alpha Code: YRWA

Species life-history parameters | Model | Typical | Rational
Code | value

daily mortality rate during laying & ml 0.022 | “Nesting success (probability of succdblsfiedging at least 1 young) varies geographicafit

incubation Mogollon Rim, AZ, 51.5% (T. Martin unpubl.). At SkaRiver, ID, 25.2% success (S. Garner and

Jaily mortality rate during nestiing- m2 0022 L. Garner unpubl.). In San Bernardino Mtns., CA59% (G. Geupel unpubl.). In Sierra Nevada

rearing ’ CA, 100% (K. Purcell unpubl.)” as quoted from Hanid Flaspohler (1998). The mean of these
four unpublished estimates is 54%. If 54% is acighestimate for apparent nest success rate, the
daily nest mortality rate over a 28 d nest perigal,(12+12+4) is 0.022.

date of first egg of first nest (dd- Tl 25-May | “Mean nest initiation date for 12 nestsii Wisconsin was 4 Jun (range 25 May-9 Jul; DJF).

mmm) Mean nest initiation date for 130 nests in Arizeves 30 May (range 4 Mar—3 Jul; T. Martin

date of first egg of last nest (dd- Tlast | 30-Jun| unpubl.). Egg dates come from variety of locatiand sources and may reflect first or second

mmm) broods or renests. 24 May-29 Jul in Ontario (RexckJames 1987); 13 May—11 Jun in Maine pand
New Hampshire (Forbush 1929, Knight 1908); 18 Ma¥«g in New York (DJF, Cornell Nest
Records Program [CNRP] cards); 1 Jun—-26 Jul in Maoh (Wood 1951, DJF, CNRP cards:
75 cards). Initiation dates (first egg laid) for d@sts in n. Wisconsin ranged from 23 May to 28,
Jun; peak initiation in last week of May and fingtek of Jun. Mean 24 May in s. Arizoma<
130; Brandt 1951); 12 Jun—1 Jul in Colorado (Baitgl Niedrach 1965); 9 Apr—27 Jun in
Washington (Dawson 1909, Jewett et al. 1953); 2didportland, OR (Carnegie Museum of
Natural History nest cards, DJF); 16 Jun in Coloraddove 2,300 m (Forbush 1929); and 7 Jun|in
Alaska (Gabrielson and Lincoln 1957)” as quotedrfidunt and Flaspohler (1998). Based on
Figure 4 in Hunt and Flaspohler (1998), assumegjaiore egg laying dates range from May 2b
to June 30.

length of rapid follicle growth period| rfg 3 Typical rfg period for passerines of 3-4 d.

(RFG) for each egg (days)

mean clutch size clutch 4 “Typically 4-5, someti3g$iarrison 1975), occasionally 6 (Jewett et 863, Peck and James
1987). Of 53 nests in Ontario: 5 one-egg nesta/04egg nests, 10 three-egg nests, 24 four-egg
nests, 8 five-egg nests, 2 six-egg nests (Pecklames 1987). Of 8 nests in n. Wisconsin, 5 four-
egg nests, 3 five-egg nests (mean 4.38 + 0.48 IbB).Df 14 nests in Arizona, mean clutch sizge
3.86 +0.36 SD (range 3—4; T. Martin unpubl.)” a®tgd from Hunt and Flaspohler (1998).

mean intra-egg laying interval (days eli 1 “1 dgigl/d until clutch is complete, although occasiaey skipped (Knight 1908)” as quoted
from Hunt and Flaspohler (1998).

egg on which female typically begins penult 0 No specific information found. Assumeuhbation starts with last egg laid.

incubation—penultimate (1) or last (0

duration from start of incubation to I 12 “Lasts 12-13 d from laying of last egg (Knigt&05, Harrison 1975)” as quoted from Hunt and

hatch (days) Flaspohler (1998).
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duration from hatch to fledging of N 12 “Young depart nest 10-14 d after hatching ¢knil905)” as quoted from Hunt and Flaspohler

nestlings (days) (1998). 10-12d (Ehrlich et al. 1988). Assur@adlis typical nestling phase duration.

duration since nest failure due to other We 6 No specific data found on duration of We. $tddost to predation are sometimes replaced (Tufts

reasons until female initiates new nest 1986)” as quoted from Hunt and Flaspohler (1998)sume that nests are replaced rapidly after

(days) failure and that a typical duration for We is 6 d.

duration since successful fledging Wi 100 No specific data found on duration of Win W. U.S., Dawson (1923) reported 2 broods to be

until female initiates new nest (days rare, but see Dawson 1909 . In e. U.S., Nice (1828)rted a second nest after seeing fledglings
from the first. Direct observation needed to canffrequency of second broods” as quoted from
Hunt and Flaspohler (1998). If renesting aftercess is rare, the duration of Wf needs to be long
enough so that renesting not possible within egapdpperiod, so use default of 100 d.

female body weight (g) during Bdywt 12 “Little variation between sexes and amenbspecies. Mean mass (range) of birds on breeding

breeding season grounds as follows (in gtoronatamale, 12.9 (10.6-16.%;,= 231); female, 12.2 (9.9-1585=
29); audubonimale, 12.3 (10.0-16.®;= 109); female, 11.9 (10.0-1410= 79; Dunning 1993)”
as quoted from Hunt and Flaspohler (1998). Asstymieal female weight is 12 g.

diet composition during breeding (0] “During breeding season, mostly insects (acadts larvae) and other small invertebrates.

season Breeding-season diets included the following préipos of arthropods: East 78%, West 85%
(15% “vegetable matter”; Forbush 1929). For fiest days after chicks hatch, young are fed soft
insects; then diet appears identical to that oftaginight 1908)” as quoted from Hunt and
Flaspohler (1998). Also, adults consume shrulbsfiand berries, especially fall & winter.
Yellow-rumps are the only warbler that can consuvagy-coated fruits. Assume adult diet of
85% invertebrates and 15% fruit, while juvenileasiome 100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 1.11 No specific data found on the numbeteafdglings/successful nest. “At Mogollon Rim, AZ,

successful nest 51.5%; percentage survival of each stage: egg ¥69.acubation (81.4%), nestling (81.4%),
average number of young fledged per nest 0.57 & S[2 (range 0—4 = 54; T. Martin unpubl.)”
as quoted from Hunt and Flaspohler (1998). 53¥dledglings per total number of nests and
51.5% of nests successful, then the mean of flegglper successful nest would be 1.11.

mean number of fledglings/ female/| ARS

season (ARS)
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Cassin’s sparrow Peucaea cassinii) Four-letter Alpha Code: CASP
Species life-history parameters | Model | Typical | Rational
Code | value
daily mortality rate during laying & ml 0.0305 | “In Southern High Plains, Texas, Bertaeland Smith (1995) found 46% of 30 nests in blue
incubation grama Bouteloua graciliysideoats grama fields successfully rais&d/oung to fledging (1988—
- - - - 1989). At Tucson, AZ, of 19 nesting attempts in 3,980 were successful in rearing) young to
;j:;llr)i/nmortahty rate during nestling- m2 0.0305 fledging, 6 documented as failures, fate of 3 nestgiown (RKB)” as quoted from Dunning
9 (1999). The weighted mean of these two studies4i8% nest success rate. Over a 23 d nest
period (i.e., 9+11+4-1), the daily nest mortaliyer is 0.0305.
date of first egg of first nest (dd- Tl 18-May | “Range of egg dates throughout ranger(fn@rth to south; Hubbard 1977 unless otherwise
mmm) noted): Nebraska: 30 Jun (Bock and Scharf 1994psks: May—Jun; Colorado: 2 nests 16 May
date of first egg of last nest (dd- Tlast 20-Jul | and 14 Jun, young observed 30 Jun (Bailey and Bigddt965, Kingery and Julian 1971);
mmm) Oklahoma: 26 May-22 Jul; Texas: 1 Mar—1 Aug, wi#bof 85 clutches falling in May; New
Mexico: 3 nests in late Jun and early Jul with gléths on 2 Jul; Arizona: late Jul—early Sep
(Monson and Phillips 1981)” as quoted from Dunn(h§99).
length of rapid follicle growth period rfg 3 Based on allometric equation (RFG = 2.852*Bwss ~0.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using an egg mass of 1.6 g, assume rfg.= 3
mean clutch size clutch 4 “In se. Arizona, meartatisize 3.3 eggs + 0.48 SD (range 3+4,22; RKB). On fields en-
rolled in Conservation Reserve Program, Southegh Ifilains, Texas, 4.4 eggs + 0.61 8E (34;
Berthelsen and Smith 1995). In Oklahoma, 4.2 egggge 3-5n = 6; Sutton 1967). In Nebraska,
3 nests with 5 eggs each (Bock and Scharf 1994§uased from Dunning (1999).
mean intra-egg laying interval (days eli 1 “Schmasal. (1991): female lays 1 egg in the mornbeginning 2—-3 d after nest construction”
as quoted from Dunning (1999).
egg on which female typically begins penult 1 “Incubation begins with penultimate egg”qaioted from Dunning (1999).
incubation—penultimate (1) or last (0
duration from start of incubation to I 11 “Three nests in se. Arizonall d,>11 d,>9 d (RKB). One nest in Texas, 11 d (Schnase et al.
hatch (days) 1991)” as quoted from Dunning (1999).
duration from hatch to fledging of N 9 “Young in 4 nests followed in se. Arizona fledly7, 7, 8, and 9 d after hatching (RKB); sevefal o
nestlings (days) these nests may have fledged prematurely due tradrspresence. Schnase et al. (1991) folloyed
1 nest that fledged naturally at 9 d” as quotedhfidunning (1999).
duration since nest failure due to other We 6 No specific information on the duration of W2unning et al. (1999) report that renesting after
reasons until female initiates new nest nest loss occurs. Assume females renest rapittly mést loss, with a typical value for We of 6 (.

(days)
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duration since successful fledging Wi 100 No specific information on the duration of WlLimited studies document only 1 brood/season

until female initiates new nest (days but skylarking by male after fledging of first bieuggest double-brooding is at least possible
(Schnase et al. 1991)" as quoted from Dunning.€t18P9). If we assume that females typically
quit breeding after a successful brood, the vabué\f would be long enough to prevent a new
nest attempt, so choose a default of 100 d.

female body weight (g) during Bdywt 18.1 “Breeding birds, means, Jul-Sep, sezdxra, (RKB): male, 17.8 g + 1.19 SD (range 16.05:19.

breeding season = 28); female, 18.1 g + 1.25 SD (range 16.0-215,15)" as quoted from Dunning et al. (1999).

diet composition during breeding | “Insects during the nesting season, weed anssggaeds during nonbreeding season. Stomach

season contents of 10 adults collected in late Jun—earyntluded 52% animal, 48% plant material
(Wolf 1977). Oberholser (1974) and Wolf (1977)did the following diet items: grasshoppers
(Orthoptera); caterpillars (Lepidoptera); true bdgemiptera); ants, bees and wasps
(Hymenoptera); weevils (Coleoptera); spiders (Areéda); and snails (Gastropoda) in warm-
weather months. At 1 nest in se. Arizona, 19708 Rrey items delivered to young by parents
were grasshoppers (K. Jepsen-Innes unpubl.)” a&ddmm Dunning et al. (1999). Although
some seeds may be consumed, assume during breedisgn both adults and juveniles consun
100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 2.2 “A total of 13 fledglings were producedthg six males in this study” as quoted from Schres

successful nest al. (1991). Since only one successful brood penpas produced during the breeding season,
we interpret this passage to mean that each @ theles produced a successful brood, then 2.
fledglings were produced per successful nest.

mean number of fledglings/ female/| ARS

season (ARS)
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Chipping sparrow (Spizella passerina) Four-letter Alpha Code: CHSP
Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.027 | “Reproductive success varies from yegetw. At Guelph, ON, 48.4% (range 19.1-66.7) ofse
incubation produced at least 1 fledgling € 8 seasons, 381 nests in which incubation be@arccess rates
- - - - (i.e., nests producing at least 1 Chipping Spaifftedgling) in Minnesota vary from 17.4 to 50%
;j:;llr)i/nmortahty rate during nestling- m2 0.027 (Keller 1979, Buech 1982, Albrecht and Oring 1992% at Battle Creek, Ml (Walkinshaw
9 1944); and 63.6% in Algonquin Park, ON (Reynoldd Kmapton 1984)” as quoted in Middletor
(1998). Assume a 50% nest success rate is typittas translates to a daily nest mortality rate
over 25d (i.e., 11+11+4-1) of 0.027.
date of first egg of first nest (dd- T1 Apr-30 | “In general, breeding season is protidictieis species regularly produces 2 broods anyualit
mmm) rarely 3 (Walkinshaw 1952, Keller 1979, Peck antida 1987, Scott and Lemon 1996, ALAM).
First egg dates vary with latitude: in Californ2&, Mar (peak 10—-30 May; Johnson 1968); Ohig
16 Apr (peak late Apr—early May; Peterjohn 198@ntcal Michigan, 8 May (peak early—mid-
May; Walkinshaw 1944); nw. Minnesota, 19 May (péatle May—early Jun; Keller 1979); n.
Ontario, 7 Jun (peak for Ontario, 4-20 Jun; SEEX5, Peck and James 1987); Mackenzie
District, Northwest Territories, 9 Jun (Stull 196Bgrliest date for first egg at Guelph, ON, 7 M
(mean 12.8 May = 4.5 d SB;= 15)" as quoted in Middleton (1998). Assume ¢tgpivalue for T1
of April 30.
date of first egg of last nest (dd- Tlast Jul-10 | “Last egg date more difficult to deté@re; varies with geographic location from lattetftof Jul
mmm) to late Aug (Stull 1968, Keller 1979, Baumgartned 8aumgartner 1992). Latest known egg d
at Guelph, ON, 15 Juh(= 8 seasons); latest record for Ontario, 14 AweckPand James 1987)”
as quoted in Middleton (1998). Based on Figune Middleton (1998), adjusting for start of
laying, Assume typical value for Tlast of July 10.
length of rapid follicle growth period rfg 3 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg = 3 d.
(RFG) for each egg (days)
mean clutch size clutch 4 “At Guelph, ON, meandatiugize is 3.7 eggs + 0.65 SD (range 235,377 unparasitized
clutches with complete data; ALAM), similar to attsize in central Michigan and ne.
Pennsylvania (Walkinshaw 1944, Stull 1968; TableMany birds attempt second broods;
clutches in repeat and second nests appear todlkesrbut not confirmed (ALAM). Seasonal
decline in clutch size from 3.8 eggs in May to iB.Qul at Battle Creek, Min(= 45; Walkinshaw
1944); similar decline at Guelph, ON (ALAM)” as dad in Middleton (1998).
mean intra-egg laying interval (days eli 1 “Nornteling sequence is 1 egg/d until clutch is congl(8radley 1940, Walkinshaw 1944,
Stull 1968, Reynolds and Knapton 1984, ALAM)” atpd in Middleton (1998).
egg on which female typically begins penult 1 “Only female incubates, beginning withiteyof penultimate egg (Harrison 1978, Keller 1979,

incubation—penultimate (1) or last (0

Reynolds and Knapton 1984, ALAM)” as quoted in M&tdn (1998).
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duration from start of incubation to | 11 “Usually given as 10-12 d (range 10-15), bayrhe as short as 7 d (Bradley 1940, Walkinshaw

hatch (days) 1952, Dawson and Evans 1957, Harrison 1978, K&ébB&®, Reynolds and Knapton 1984, Peck
and James 1987)” as quoted in Middleton (1998).

duration from hatch to fledging of N 11 “Nest departure possible any time from dayp&§Weaver 1937, Dawson and Evans 1957), but|at

nestlings (days) Guelph, ON, and elsewhere, most young depart negfea9—12 d (Bradley 1940, Walkinshaw
1944, Harrison 1978, Keller 1979, Reynolds and Koad984, ALAM). Survival of young
departing nest before day 9 at Guelph, ON, is yeatluced; if undisturbed, young stay in nest as
long as possible (ALAM)” as quoted in Middleton @8).

duration since nest failure due to other We 5 No specific data on duration of We. Assuna thnesting after failure occurs rapidly and that

reasons until female initiates new neast typical duration for We is 5 d.

(days)

duration since successful fledging Wi 9 “Young are dependent on parents for about 3wk precise timing of independence difficult to

until female initiates new nest (days determine (Walkinshaw 1944, Peterjohn 1989, ALAMYhere female attempts second brood,
male assumes major responsibility for chicks frinst hest until they reach independence (Keller
1979, Middleton and Prescott 1989, ALAM). Mearfd@ d + 5.99 SD (range 4-17 = 6)
between nest departure at first nest and firstoéggcond clutch (Keller 1979)” as quoted in
Middleton (1998).

female body weight (g) during Bdywt 13.0 “At Guelph, ON, females are heavier thaales during May and Jun, probably because of egg-

breeding season laying (ALAM). Mean mass of males at Guelph, ONMay, 12.1 g + 0.55 SD (range 11.5-13.5,
n=29); Jun, 12.0 g £ 0.69 SD (range 11.0-18#8,11). Of females: in May, 13.4 g £ 1.09 SD
(range 11.5-15.51 = 23); Jun, 12.3 g £ 0.53 SD (range 11.5-18#88). For large sample in
Pennsylvania, but without sex and date informatimean 12.3 g + 0.84 SD (range 9.8-18.8,
934; Dunning 1993)” as quoted in Middleton (1998).

diet composition during breeding 0] “Observation (Judd 1900, 1901, Forbush 1913idPul1980) and stomach content analysis (

season

250 [Judd 1901]n = 29 [Allaire and Fisher 1975h,= 46 [Pulliam 1980]) show that Chipping

Sparrow consumes seeds throughout year and tretétwates, primarily insects, form major part

of diet during breeding season. Specific foods oored may vary with locality, but basic diet
appears similar across North America (Judd 190dmr8er and early-fall foods consist of 62%
plant matter, primarily grass seeds, and 38% iebeates, primarily insects (Judd 1901). Detai
of nestling diet are lacking, but in early stagppears to include mostly seeds, and quantity of
invertebrate food increases as young mature” atedun Middleton (1998). Assume diet of 62
seeds and 38% invertebrates for adults and 80% se®ll20% invertebrates for juveniles.

Is

(=)

mean number of nest attempts/

female/ season
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mean number of successful broods/
female/ season

“Many studies report double broods (Walkinsh&@82, Sutton 1960, Keller 1979, Peterjohn 1989,
Scott and Lemon 1996, ALAM); others report noneyRdds and Knapton 1984, Albrecht and
Oring 1995); 1 record of triple brood in 1 seasBagk and James 1987). Frequency of double
broods reported at 12% in Minnesota (Keller 192@)6 in Ontario (Scott and Lemon 1996), an
from “several” to “most pairs” in Michigan (Walkihaw 1952, Sutton 1960). Likelihood of
double brood depends on success of an early ndsiraability of male to care for first brood
(Keller 1979, ALAM)” as quoted in Middleton (1998).

o

mean number of fledglings/
successful nest

fpsn

2.1

In ON, 279 fledglings were produced frod® successful nests (Middleton 1998). In MI, 93
fledglings produced from 31 successful nests (Wialkaw 1944). In ON, 50 fledglings produce
from 14 successful nests (Reynolds and Knapton)198&ighted mean of 3 studies (i.e.,
422/204) is 2.1 fledglings/successful nest.

o

mean number of fledglings/ female/
season (ARS)

ARS

3.0

“In Minnesota, double-brooded pairs praumean of 4.5 young/season<4) compared to 2.6
for single-brooded pairs (= 15; Keller 1979)” as quoted in Middleton (1998).eighed mean of
3.0 fledglings/female in population.

Note: “Condition at DepartureWell feathered; body mass between 80 and 90%wif athss; body growth about 90% complete, with grgagrowth still to
occur in bill length (Weaver 1937, Walkinshaw 19Bé&wson and Evans 1957, Reynolds and Knapton 1@&4yuoted in Middleton (1998).
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Field sparrow (Spizella pusilla)

Four-letter Alpha Code: FISP

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.037 | In PAfrom 1987-2006, 45% + 12.8 (n=93Nest fledged at least one young (Carey et al8R00

incubation In MI from 1938-1950, 38% + 10.1 (n=613) of neseravsuccessful. Comparable fledging

daily mortality rate during nesting- m2 0037 success rates have been fo_un(_j in other _short tedies (44% - Batts 1961; 35% - Crooks 1948;

rearing ) 27% - Nolan 1963). In an lllinois population, h0\/_ee,vonly 10%_ of _nests successfully fleqlged
young (Best 1978). Based on apparent nest suttkmge studies in PA and Ml , the weighted
mean = 42%, which translates to a daily nest migrtadte of 0.037 over a 23 d nest period (i.e.
4+11+8).

date of first egg of first nest (dd- T1 May-15 | “In Missouri, first eggs (including reniegs) laid from 29 Apr—10 Aug; earliest chick Hatn 15

mmm) May; latest fledging 7 Sep (DEB). In Michigan (198948) earliest first egg dates ranged from|29
Apr — 16 May (Walkinshaw 1978). In Pennsylvani@&-2006), earliest first egg dates (n = 905)

date of first egg of last nest (dd- Tlast Jul-1 | ranged from 3 May — 16 May; latest first egg daterged from 4 Jul — 27 Jul” as quoted in Carey

mmm) et al. (1994). Based on Figure 4 in Carey et24l08) assume core of egg laying period is May|15
to July 1.

length of rapid follicle growth period rfg 3 Based on allometric equation (RFG = 2.852*Egss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 1.69 g, assume 3fd.=

mean clutch size clutch 4 In PA, mean of 3.69 #(&H, mode = 4, n=158 and in MO, mean of 3.96 $ &b, mode=4,
n=47 (Carey et al. 2008).

mean intra-egg laying interval (days eli 1 “Onglel(Walkinshaw 1968a, MC)” as quoted in Careylef2908).

egg on which female typically begins penult 0 “In two-egg clutches female begins incirtgawith the last egg; 3-4 eggs - incubation bedfires

incubation—penultimate (1) or last (0 night before the last egg is laid; 5 eggs — 2 midffore last egg (Walkinshaw 1978). During cald
early spring conditions, some females delay sfartaubation up to 4 d after laying the last egg
(MC)” as quoted in Carey et al. (2008).

duration from start of incubation to I 11 “11- 12 d; occasionally 10; as long as 17 danl wet springs when onset of incubation behavipr

hatch (days) may be delayed (Walkinshaw 1936, 1968a, 1978; B&88, MC)” as quoted in Carey et al.
(2008).

duration from hatch to fledging of N 8 “Typically 7-8 d; as early as 5 d if disturb@dalkinshaw 1968a, MC)” as quoted in Carey et al.

nestlings (days) (2008).

duration since nest failure due to other We 5 “Egg laying in a new nest starts about 5 drdftss or desertion. (Walkinshaw 1939, MC)” as

reasons until female initiates new negst quoted in Carey et al. (2008).

(days)

duration since successful fledging Wi 12 “Females fledging young begin laying in a nesst 6-20 d after fledging (Walkinshaw 1968a,

until female initiates new nest (days

DEB, MC)” as quoted in Carey et al. (2008). Assuifiel as typical duration for W,
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female body weight (g) during Bdywt 13.0 “No significant difference between sekxePennsylvania during the breeding season (MC).

breeding season Males:n = 15, range 11.5-14.3 g, mean = 13.1 + 0.67 9D g. New York, breeding males:=
23, range 12.0-15.0 g, mean = 13.2 + 0.85 SD g (pAd¥nalesn = 17, range 11.4-14.0 g, meg
=13.0+0.72 SD g” as quoted in Carey et al. (2008

diet composition during breeding (0] “Winter: > 90% of food items found in analységyat contents were seeds, virtually all from

season various grasses. With approach of spring and thralbg summer, the proportion of plant food i
diet declines. Grass seeds are <50% of the sumieteirgects the rest; seed proportion rises 0
again from August through fall (Judd 1901, Martirak 1951, Evans 1964, Pulliam and Enderg
1971, Allaire and Fisher 1975)” as quoted in Categl. (2008).Similarly, Martin et al. show
spring and summer diet approximately 50% seed$@fdinvertebrates. Nestlings fed almost
exclusively invertebrates.

mean number of nest attempts/ “In lowa, for pairs mated all season, there waserage of 4 nesting attempts/pair (Crooks ar

female/ season Hendrickson 1953); in Pennsylvania a mean of 20094 SD nesting attempts/season/female
(range 1-5, n = 98; MC)” as quoted in Carey e(2008).

mean number of successful broods/ 1.09 In PA from 1987-1993, 46% of females fled@dutood, 30% fledged 2 broods, 1% fledged 3

female/ season broods, and 23% failed to fledge a brood (Careal.€1994). Average of 1.09 successful
broods/female.

mean number of fledglings/ fpsn 3.07 Nests typically fledge 3 or 4 young.PW, mean of 3.0 + 0.89 SD, range = 1-5, n=172iand

successful nest MO, mean of 3.4 + 0.82 SD, range = 1-5, n=39 (Categl. 1994). Weighted mean of two stud
= 3.07 fledglings/successful nest.

mean number of fledglings/ female/| ARS 3.0 In Pennsylvania from 1987-2006, 312 of BBfkding females (73%) fledged at least one yourj

season (ARS)

each year; the average female fledged 3.0 (x 0;&hSB30) young per year (Carey et al. 2008)
Ricklefs and Bloom (1977) estimated 6.17 fledglifeymale/yr, but used a longer egg laying
period.

Note: Young weigh about 10.5 g when ready to lesea (Walkinshaw 1936). Four 13 d-old fledglingdithigan: mean mass = 11.7 g (Walkinshaw 1978).
Young birds are comparable in size to adults bywteéks old (Walkinshaw 1978).
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Vesper sparrow ooecetes gramineus)

Four-letter Alpha Code: VESP

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.067 | InIA, Patterson and Best (1996) repoatedpparent nest success of 33% but a nest suaetess

incubation calculated based on the Mayfield method of only X&#vest in Table 5 of Jones and Cornely

Jaily mortality rate during nestiing- m2 0.060 2002), yvith daily nest survival rates during egd aestling stages of 0.918 and 0.943,

rearing ) respectively. In IA, Rodenhouse and Best (198@pred an apparent nest success of 29%, but
using Mayfield they reported overall nest success is 13%, resulting in a daily nest survival rate
over a 27 d nesting period (i.e., 10+13+4) of 0.9BYWV, Wray et al. (1982) reported an
apparent nest success over 3 yr of 31%, but usmytayfield method the overall nest success
rate was 18%, or a daily nest survival rate of 8.98 WA, Vander Haegen ( as cited in Jones and
Cornely 2002) reported an overall nest succes$ @2 and daily nest survival rate of 0.95. The
mean of these four studies gives daily nest survata for egg and nestling stages of 0.933 and
0.940, respectively, and corresponding daily nestality rates of 0.067 and 0.060.

date of first egg of first nest (dd- Tl 4-May | Table 3 of Jones and Cornely (2002) prisseredian, mean, peak, and range of clutch irotiati

mmm) dates from 8 studies. To estimate typical eggggates, the mean values were calculated for the

date of first egg of last nest (dd- Tlast 19-Jul | Start and end of the ranges, although the stegtafeahe range from the OR study (i.e., May 31)

mmm) was removed since it came after the reported meatidrpeak and probably represents an error.

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bmgss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 2.7 g, assume 4fg.=

mean clutch size clutch 4 Average 3.6 (range Zi6d in Jones and Cornely 2002)

mean intra-egg laying interval (days eli 1 Prolabkgg laid/day (Jones and Cornely 2002).

egg on which female typically begins penult 0 No information in Jones and Cornely (208B)assume starts with last egg.

incubation—penultimate (1) or last (0

duration from start of incubation to I 13 12 to 13 d (range 11-14 d) (Jones and Cor2@02).

hatch (days)

duration from hatch to fledging of N 10 Departure at 9.6 d of age (range 7-14; n=%6y$dn and Evans 1960) as cited in Jones and

nestlings (days) Cornely (2002).

duration since nest failure due to other We 7 While a high percentage of lost nests arettoptedators and farm operations and renesting is

reasons until female initiates new nest common after failure, there is little information the duration of We. Assume females renest

(days) relatively rapidly after failure with a We of 7 d.

duration since successful fledging Wi 7 Fledglings “dependent on adults for 20-29 afledging; male may feed and care for first lafoo

until female initiates new nest (days while female renests (Perry and Perry 1918)” addit Jones and Cornely (2002), but Perry paper

offers little evidence for this statement. Assuemales leave fledgling care to male and renes

relatively rapidly after success with a Wf of 7 d.
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female body weight (g) during Bdywt 23 Adult females of four subspecies averdgmig23 g (Jones and Cornely 2002).

breeding season

diet composition during breeding 0] Adults consume mostly insects and small seedgegland Cornely 2002). In summer, 56%

season invertebrates and 44% weed seeds (Martin et all)19%eeds rare in nestling diet; insects
regularly provided” (Jones and Cornely 2002). Assyguveniles consume 100% invertebrates,

mean number of nest attempts/ In WV mean of 3.6 nesting attempts/female/yr ¢&aB.4 to 4.1, n=70) (Wray et al. 1982).

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.0 In WV, mean number of fledglings/succelssést 3.0 (range 3.0-3.1 over 3 yr, n=70) (Wrasle

successful nest 1982).

mean number of fledglings/ female/| ARS 1.9 Although Wray et al. ( 1982) reported able 4 the mean number of fledglings per female 8ve

season (ARS)

yr study based on the formula in Pinkowski (199 ppears that they used mean clutch size
rather than the mean number of fledglings per ssfuénest. By using the data presented in
Wray et al. (1982), the mean ARS was recalculastuiguPinkowski’'s formula over three yrs of
3.4 fledglings/female when using the apparent sigstess rate or 1.9 fledglings/female when
using the Mayfield-based estimate of nest success.

Note: With vesper sparrows there is a large dmey between estimates of apparent nest suctessaral those calculated using the Mayfield method,
possibly indicating a bias toward finding neste liatthe nesting period.
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Lark sparrow ( Chondestes grammacus) Four-letter Alpha Code: LASP
Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.031 | “Inn. lllinois grasslands, for 30 nestsnitored between 1995 and 1997, daily survival

incubation probability was 0.9310 with Mayfield nest succelsew 22.3% with a nest cycle of 21d (J. R

Jaily mortality rate during nestiing- m2 0031 Herker_t unpubl.)” as quoted from Martin & Parrigd©00). This is equivalent to a daily nest

rearing ) mortality rate of 0.069. In OK, apparent nest gsscof 42% (14 of 33 nests fledgeldnestling;
data from Table 1 in Newman 1970), which is equaato a daily nest mortality rate of 0.031
over 27 d (i.e., 12+12+4-1) nest period.

date of first egg of first nest (dd- Tl 1-May | “Dates of clutch initiation from all lodahs ranged from 23 Mar—26 Jul (McNair 1985). Mean

mmm) clutch initiation date for all geographic areasdzthen museum oology collections is 14 May + 21

date of first egg of last nest (dd- Tlast | 30-Jun| d SD fi1=919); based on Nest Record Cards (NRC) 1 Juhd-@ = 209). Earliest mean dates inp

mmm) Texas: 9 May (range 29 Apr-20 Mays= 210) based on museum data; 24 May (range 7 May—7
Jun,n = 71) based on NRC data. Latest dates in n. W Canada: 13 Jun (range 2-19 Jun,
5) based on museum data; 9 Jun (range 4—-1hJ3u@3) based on NRC data, indicating a
latitudinal gradient in egg dates (McNair 1985)ortiern latitudes shown a narrower window for
egg-laying dates than middle or southern latitu@dahoma, 14 Apr-14 Jul; Kansas, 1 May—-20
Jul; N. Dakota, 20 Jun—11 Jul (Johnsgard 1979}juaded from Martin and Parrish (2000). Based
on Figure 4 in Martin and Parrish (2000), assurp&t} egglaying period is from May 1 to June
30.

length of rapid follicle growth period rfg 4 RFG period for passerines typically 3-4 d.

(RFG) for each egg (days)

mean clutch size clutch 4 “Mean for all geogramnieas 4.09 + 0.66 S £ 928) based on museum oology collections and
3.84 £ 0.70 SDr(= 209) based on NRC data; range from 3—-6 eggsemopuith clutches of 5
more frequent than 3 (McNair 1985)” as quoted fidartin and Parrish (2000).

mean intra-egg laying interval (days eli 1 “EggHay at Marshall Co., OK, occurred between 05:00 @n:00 (Baepler 1968)” as quoted
from Martin and Parrish (2000). Presumably 1 d/egg

egg on which female typically begins penult 1 “Female does not begin incubation untilydémate egg is laid” as quoted from Martin and&

incubation—penultimate (1) or last (O Parrish (2000).

duration from start of incubation to I 12 Synchronous hatch after 11-12 d of incubafMartin and Parrish 2000).

hatch (days)

duration from hatch to fledging of N 12 “Young capable of short flights at 9-10 dMeaest typically at 11-12 d (Baepler 1968,

nestlings (days)

Johnsgard 1979)” as quoted from Martin and Paf2e0).

140




Species Life-History Profiles — 12 December 2013

AS

duration since nest failure due to other We 7 “Renesting attempts are common (Baepler 19&8)juoted from Martin and Parrish (2000). N

reasons until female initiates new nest specific data on duration of We. Assume renesticaurs rapidly after nest failure with a typica

(days) value of We of 7 d.

duration since successful fledging Wi 7 “Often produces a second clutch after the firstch (Kaspari and Joern 1993)” as quoted from

until female initiates new nest (days Martin and Parrish (2000). No specific data oration of Wf. Assume renesting occurs rapidl
after successful fledging with a typical value of §¥7 d.

female body weight (g) during Bdywt 29 “In California, both sexes combined, m@&m0 g + 1.94 SD (range 24.7-3313;5 49; Dunning

breeding season 1993). Mean adult. g. strigatuse. Great Basin and Colorado Plateau, UT: 28.2@4 SD
(range 22.8-31.3) = 21); Bonneville Basin, UT: adult males 28.3 .29 SD (range 25.4-31.3,
n = 45), adult females 27.8 g + 2.58 SD (range 225%;n = 27); hatch year 26.3 g £ 2.03 SD
(range 20.0-31.9 = 167; JWM). From Kansas (location unknown), bieg@dult males 30.1 g
(range 27.2-33.0h = 12) and females 30.7 g (range 25.5-32 6 8; Rising and Beadle 1996)" 4
quoted from Martin and Parrish (2000). Assumedgpbreeding season female weight of 29 g

diet composition during breeding 0] “Categorized as a ground-foraging omnivore dutire breeding season, and a ground-gleanin

season granivore during the nonbreeding period (DeGraaf.€1985). In breeding season, eats more
insects (biomass) than seeds (Kaspari and Joef3)"1&9 quoted from Martin and Parrish (200Q
Martin et al. (1951) show spring and summer adielt of about 50% insects and 50% seeds.
Juvenile diet: “Acidids, Lepidoptera larvae, antfig@nids were prevalent, with fewer adult
Coleopterans, although proportions of prey iteméedsannually depending on availability
(Kaspari and Joern 1993)” as quoted from Martin Radish (2000). Assume adults consume
50% insects and 50% seeds and juveniles 100% é&brates.

mean number of nest attempts/

female/ season

mean number of successful broods/ “Normally one brood, two broods not uncommon’gasted from Martin and Parrish (2000).

female/ season

mean number of fledglings/ fpsn 2.9 In OK, 14 of 33 nests successfully fledgyeat more nestlings for a mean of 2.9

successful nest fledglings/successful nest (based on data fromeTath Newman 1970).

mean number of fledglings/ female/| ARS

season (ARS)
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Lark bunting ( Calamospiza melanocorys)

Four-letter Alpha Code: LARB

O

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.056 | Based on the data from Table 3 in Jehdé €2004), the weighted mean of the Mayfieldrasties

incubation for overall nest success during incubation at tlsiees in CO is 0.53 (using an 11 d incubation
period), which translates to a daily nest mortatite of 0.056 during incubation.

daily mortality rate during nestling- m2 0.091 | Based on the data from Table 3 in Jehdé €2004), the weighted mean of the Mayfieldrasties

rearing for overall nest success during nestling rearintiege sites in CO is 0.47 (using an 8 d nestling
period), which translates to a daily nest mortaiitte of 0.091 during nestling rearing.

date of first egg of first nest (dd- Tl 25-May | “Generally species probably not doubledaled owing to extensive early postbreeding migrati

mmm) (P. Creighton in Strong 1971, TGS). Egg-laying gate begins mid-May (Fig. 4). In 4-yr study

date of first egg of last nest (dd- Tlast | 25-Jun| in Weld Co., CO, earliest eggs 12 May; and latkdth initiated 28 Jul (Porter and Ryder 1974).

mmm) In Wallace Co., KS, egg dates ranged from 19 May2dul (TGS). Earliest egg dates in S.
Dakota, 26 May (S. Dakota Ornithol. Union 1991)Montana, 1 Jun (Whittle 1922).
Mean/modal dates for egg-laying are lacking” astgddrom Shane (2000). Based on Figure 4
Shane (2000), assume the core period for egg layarts and ends on May 25 and June 25,
respectively.

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using an egg mass of 3.17 g, assume 4fg.=

mean clutch size clutch 4 “In Colorado: 1968 mexah,(range 2—5 = 43; Creighton 1971b); 1970 mean, 3.9 (range 8—6
= 31); 1971 mean, 4.0 (range 215 37; Strong 1971). In w. Kansas, mean clutch, d2eMay—-3
Jun, 4.29 + 0.488 SD (range 4+55 7); 14 Jun—23 Jun, mean 4.67 + 0.500 SD (rar§erd= 9);
24 Jun-12 Jul, mean 4.22 + 0.441 SD (range #=59; TGS)" as quoted from Shane (2000).
Assume typical clutch size of 4 eggs.

mean intra-egg laying interval (days eli 1 “In @ado, 1 egg laid in early morning (before 05:30TY18ach day (Creighton 1971b)” as
quoted from Shane (2000).

egg on which female typically begins penult 1 “Incubation begins with penultimate egteéRczynska 1977)” as quoted from Shane (2000).

incubation—penultimate (1) or last (0

duration from start of incubation to I 12 “In Colorado, 11.7 dn(= 90 nests; Creighton and Baldwin 1974)” as quétech Shane (2000).

hatch (days)

duration from hatch to fledging of N 8 “Undisturbed young leave nest 8-9 d after HatckBaldwin et al. 1969). Occasionally leave at

nestlings (days) d (C. W. Huntley pers. comm.)” as quoted from Sh@@90).

duration since nest failure due to other We 6 “In Kansas, commonly renests after a heaviy/lnes during first attempts in May (TGS)” as

reasons until female initiates new nest qguoted from Shane (2000). No specific data foumdalue for We, but assume that renesting

(days)

after failure occurs rapidly and that a typicalation for We is 6 d.
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duration since successful fledging Wi 100 Although Shane (2000) reports that “in J@88, 2 pair of buntings started laying second breed
until female initiates new nest (days 6 d after successful fledging of first nests in We€lb., CO (B. Lyon pers. comm.),” lark bunting$
are not typically double brooded (P. Creightontiro®g 1971).

female body weight (g) during Bdywt 37 Based on data from Table 4 of Shane (2d@&)ale body weight during egg laying period is
breeding season approximately 37 g.

diet composition during breeding 0] “Summer: grasshoppers, weevils, ants, scaratebetrue bugs, seeds of wild plants, grains, and
season some leafy matter (Martin et al. 1951, Baldwin [etLl&69). Summer: In Colorado, plant food

averages 36—38% of diet, including seeds of agater{a , Indian ricegrassdryzopsi$,
smartweedRolygonun), buffalo grassBuchlog, sunflower Helianthug, gromwell
(Lithospermur spiderwort Tradescanti triple-awn grassAristida), wheat {riticum), pigweed
(Amaranthu}, Russian thistleSalsolg, verbenaVerbeng, bulrush Scirpug, sedge Carey, and
ball cactus iMamillaria). Animal food averages 62—-64% of diet; composedtmof invertebrates
(Acrididae, Curculionidae, Formicidae, Scarabaeidamebrionidae, Carabidae, Meloidae,
Ichneumonidae, Cerambycidae, Anthomyiidae, Sphe¢i@arysomelidae, Calliphoridae, and
Cicadellidae; Baldwin et al. 1969, Baldwin 1973)s’ quoted from Shane (2000). Assume typical
adult diet of 64% invertebrates and 36% seeds ewhileniles consume 100% invertebrates.

mean number of nest attempts/
female/ season

mean number of successful broods/ “Normally only 1 brood reared/season (P. Credghih Strong 1971)” as quoted from Shane
female/ season (2000).

mean number of fledglings/ fpsn 2.2 “Reproductive success for 3 studies indA3s., CO (number of fledglings/number of eggs)s wa
successful nest 49.8%, averaging 2.5 fledglings/successful neso(t1971); 40.9% success, or 2.6

fledglings/successful nest (Porter and Ryder 1984dg; 39.1% success, or 1.6
fledglings/successful nest (Giezentanner and RY668)” as quoted from Shane (2000). The
mean of these 3 estimates is 2.2 fledglings/sufidessst.

mean number of fledglings/ female/| ARS
season (ARS)
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Savannah sparrow Passerculus sandwichensis)

Four-letter Alpha Code: SAVS

Species life-history parameters | Model | Typical | Rational
Code | value

daily mortality rate during laying & m1l 0.052 | In MN and ND, the overall Mayfield nesteess rate is 0.314 and the calculated Mayfielly dai

incubation nest survival rate is 0.948 + 0.003 (SE, n=687,téfiet al. 2004), so daily nest mortality rate is

daily mortality rate during nestling- m2 0.052 0.052.

rearing

date of first egg of first nest (dd- T1 May-28 | In North Dakota, egg records are from NM8yto July 9. Minnesota egg records extend frony Ma

mmm) 30 to July 21 (Johnsgard 2009).

date of first egg of last nest (dd- Tlast Jul-21

mmm)

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Eggss 0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using an egg mass of 2.2 g, assume rfg.= 4

mean clutch size clutch 4 “Geographical variatiRange: 2—6 eggs, most commonly 4; Quebec, 4.0 (800, /n = 214, 2—
5; Bédard and Meunier 1983); New Brunswick, 4.6,@84, 2-5; Dixon 1978); Sable Is., NS, 4.3
(0.1, 231, 2-6; Stobo and McLaren 1975); coastald\®cotia, 4.2 (24, 3-5; Welsh 1975);
Minnesota and North Dakota, 4.1 (0.1, 687; Winteale2004)” as quoted from Wheelwright ang
Rising (2008).

mean intra-egg laying interval (days eli 1 “Ongfely(Potter 1974), usually in early morning. Infueqtly, 2 d between laying of successive
eggs (NTW)” as quoted from Wheelwright and Risiagd8).

egg on which female typically begins penult 1 “Incubation is infrequent and irregulatiupenultimate egg is laid (Stobo and McLaren 1,975

incubation—penultimate (1) or last (0 Dixon 1978)" as quoted from Wheelwright and Ris{2§08).

duration from start of incubation to I 12 “Incubation period averages: Quebec, 12.0&HéBd and Meunier 1983); Kent Is., NB, 11.8 d

hatch (days) (Dixon 1978); s. California, 13.2 d (Davis et 8#8%); Sable Is., NS, 12.5 d (9-15; Stobo and
McLaren 1975); coast of Nova Scotia, 10 d (WelsiA5)9as quoted from Wheelwright and
Rising (2008).

duration from hatch to fledging of N 10 “Young remain in the nest for an average 091D(1.0, 111, 8-13) on Sable I., NS (Stobo and

nestlings (days) McLaren 1975); coastal Nova Scotia, 9.4 d (8—11lsW&975); Kent I., NB, 9 d (Dixon 1978);
Quebec, 9.8 d (7-10; Bédard and Meunier 1983, Béalad LaPointe 1985); Michigan, 8 d
(Potter 1974); Newfoundland, 9-11 d (Threlfall @a&hnings 1979); California, 7-9 d (Williams
and Nagy 1985). Disturbance after day 8 inducesptere nestling departure” as quoted from
Wheelwright and Rising (2008).

duration since nest failure due to other We 5 Wheelwright and Schultz (1994) reported thatich initiation after loss took 4.9 d for 1st year

reasons until female initiates new nest females and 3 d for older females. Assume typioshtion for We is 5 d.

(days)
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duration since successful fledging Wi 10 “Parents feed and remain with fledglings Lifiey are at least 21 d old (Ross 1980a). Post-

until female initiates new nest (days fledging care lasts a median of 15 d and doesiffer dignificantly between male and female
parents; some parents, especially females thabtiay a second clutch, remain with fledglings
for > 25 d after fledging (Potter 1974, Stobo anclisren 1975, Wheelwright et al. 2003). Give
12-d incubation period, 11-d nestling period, aigd37-d interval between hatching of success
clutches (see above), female ordinarily providdg drio 14 d post-fledging parental care befor
constructing a new nest and completing secondtclas quoted from Wheelwright and Rising
(2008). Assume typical duration for Wf is 10 d.

female body weight (g) during Bdywt 19.5 Based on data in Appendix 2 of Wheelhtignd Rising (2008), the weighted mean of body

breeding season weight for typical savannah sparrows is 19.5 g.

diet composition during breeding I “Breeding season: mostly adult and larval insgspiders, seeds and fruits, but occasionallycing

season eggs, millipedes, isopods, amphipods, decapodespsmall mollusks (Martin et al. 1951, Baird
1968, Maher 1979, Meunier and Bédard 1984pon arrival at breeding grounds, insects are
scarce and leaves of deciduous plants have noggeheso diet initially consists mainly of seeds
then switches almost exclusively to insects for tmanths YWeatherhead 1979A8ITW). Nestlings
fed almost entirely insects and spiders” as quitad Wheelwright and Rising (2008). Assume
that during peak of breeding season, adult fensidguveniles consume 100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.5 In MN and ND, the mean number of fledglipgr successful nest is 3.50 + 0.05 (SE, n=385,

successful nest Winter et al. 2004)

mean number of fledglings/ female/| ARS

season (ARS)
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Grasshopper sparrow Ammodramus savannarum)

Four-letter Alpha Code: GRSP

S

Species life-history parameters | Model | Typical | Rational
Code | value

daily mortality rate during laying & ml 0.0428 | “Nesting success, defined as producitepat 1 fledgling/nest, varies considerably thioug

incubation species’ range. The few published studies providelear regional trends as yet. Moderate leve

Jaily mortality rate during nestiing- m2 0.0428 of success reported from Maine (40-50%; VickeraI911992a) anq se. Nebraska (52_%; Delisle

rearing ) and Savidge 1996), but lower success rates notelbiia (<25% in 1993; W. G. Shriver, PDV
and lllinois (<35%; J. R. Herkert pers. comm.), guenarily to nest predation. In lowa, nests (
= 41) in grassed strips in agricultural land haghHailure rates (84%), of which 80% was due tp
predation, 2% to agricultural practices, 2% to lrparasitism; these nests produced 0.8
fledglings/yr (N. S. Basore and L. B. Best unpudlaita)” as quoted from Vickery (1996). If a
typical nest success rate is 35%, over a 24 dpeeiid (i.e., 9+12+4-1) the daily nest mortality
rate is 0.0428.

date of first egg of first nest (dd- Tl May-11 | “In general, breeding season protraategending on favorable weather, species can pragdce

mmm) broods annually, even in northern portion of raf\gekery et al. 1992c, J. R. Herkert pers.

date of first egg of last nest (dd- Tlast Jul-15 | comm.). In Oklahoma, 2 and sometimes 3 broods;rast found mid-Aug (Easley 1983). In

mmm) Pennsylvania, 2 broods annually (Smith 1963), pat&es becomes more numerous and
widespread in Jun; such late-arriving breederdyigeoduce just 1 brood/season (Santner 1992);
Jun arrivals are likely first-summer breeders, wixperienced adults arriving earlier and
potentially raising 2 clutches (Wiens 1969). In Bdaa, eggs 11 May—15 Jul£ 16 nests (Imhof
1976)” as quoted from Vickery (1996).

length of rapid follicle growth period rfg 4 RFG for passerines typically 3-4 d.

(RFG) for each egg (days)

mean clutch size clutch 4 “Clutch size rangewid804t 0.69 (SDn =438; McNair 1987); second clutches generally
smaller, often with 3 eggs” as quoted from Vickér996).

mean intra-egg laying interval (days eli 1 No sfienformation, but assume egg-laying intervallodl like other passerines.

egg on which female typically begins penult 1 “Uncertain, but persistent incubation @ioly starts with penultimate egg of clutch” as qabt

incubation—penultimate (1) or last (0 from Vickery (1996).

duration from start of incubation to I 12 “11-13 d for easterA. s. pratensisA. s. floridanusandA. s. perpallidugNicholson 1936, Smith

hatch (days) 1968, PDV). Probably similar fok. s. ammoleguand Caribbean and Central and South American
subspecies” as quoted from Vickery (1996).

duration from hatch to fledging of N 9 “Nestlings generally remain in nest 8-9 d, it Michigan and Pennsylvania (Walkinshaw 194(,

nestlings (days) Smith 1963), 6-8 d in Nebraska (Kaspari and O’'Ld£88)” as quoted from Vickery (1996).

duration since nest failure due to other We 6 No specific data found on value for We, bsuase renesting after failure occurs rapidly. Assum

reasons until female initiates new nest typical value of We of 6 d.

(days)
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=

duration since successful fledging Wi 10 “Fledglings disperse immediately from vicinitf nest. Not known whether dispersal is

until female initiates new nest (days independent or promoted by parents. Both male emdie provide postfledging care for young;
duration of parental care not known. Based on Irizdbation period, 9-d nestling period, and 25-
to 40-d interval between hatching successive cagcfemale ordinarily provides only 4-19 d
postfledging parental care before she initiates c@sstruction for second clutch” as quoted from
Vickery (1996). Assume that a typical value for W10 d.

female body weight (g) during Bdywt 18 “Mean mass (g) in breeding seasbns. floridanusmale 6 = 25) 17.17 £ 0.2 (SE), female £

breeding season 5) 18.38 £ 0.39 (Delany et al. 1994). s. pratensign Connecticut: malen(= 8) 17.82 £ 0.26
(SE), femalerf = 1) 18.75 (Crossman 1989). In Maine, male 42) 17.34 + 0.17 (SE, range
14.5-20; J. V. Wells pers. commA. s. perpallidusmale 6 = 16) 16.8 + 1.3 (SD), female € 6)
17.0 £ 0.7 (SD) (Collier 1994)" as quoted from \ecl (1996). Assume typical breeding seasq
female weight of 18 g.

diet composition during breeding (@] “Insects, primarily grasshoppers, form majort pdusummer diet throughout breeding range.

season Summer diet 61% invertebrates, 39% seadsl(0). In Wisconsin, young fed, in order of
frequency (number of observed food items), Lepidaptarvae 29, Odonata (Zygoptera) 4,
Hemiptera 1, Homoptera 1, Coleoptera larvae 1,db@ptl, Arachnida 1, Oligochaete 1 (Wiens
1969)” as quoted from Vickery (1996).

mean number of nest attempts/ “Because predation rates are often >50%, Gragshd@parrows frequently renest. Number of

female/ season renesting attempts not recorded, probably 3—4 diyfi@s quoted from Vickery (1996).

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.2 No quantitative information found. Fleayis difficult to document because of ground nésis

successful nest which fledglings walk. In FL, Perkins et al. (20@&timated 3.2 fledglings/successful nest

mean number of fledglings/ female/| ARS In FL, Perkins et al. (2003) from estimatedwal productivity per pair to be between 1.46 and

season (ARS)

4.09 for all sites and all years.
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Nuttall's white-crowned sparrow (Zonotrichia

leucophrys nuttali) *

Four-letter Alpha Code: NWCS

Species life-history parameters | Model | Typical | Rationals

Code | value
daily mortality rate during laying & m1l 0.0197 | At 2 sites in CA, daily nest mortalityeraf 0.0197 during 12 d incubation phase baseghgm
incubation study ofZ. . nuttalli (Petrinovich and Patterson 1983).
daily mortality rate during nestling- m2 0.0766 | At 2 sites in CA, daily nest mortalityeraf 0.0766 during 10 d nestling rearing phasetas 6-
rearing yr study ofZ. |. nuttalli (Petrinovich and Patterson 1983).
date of first egg of first nest (dd- T1 20-Mar | In CAZ. I. nuttalli begins laying mid-March to early April and have tbngest breeding season
mmm) (about 100 d) among all subspecies. Blanchardl(1€dows that in most years few nest initiate
date of first egg of last nest (dd- Tlast 7-Jul | prior to March 20. Assume egglaying initiated beg¢w March 20 and Jul 7.
mmm)
length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss 10.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 3.04 g, assume 4fd.=
mean clutch size clutch 3 | Z. . nuttalli: mean 3.15 (SD=0.70, n=1062; Petrinovich andelPainh 1983) and 3.27 (n=215)
mean intra-egg laying interval (days eli 1 Typigdl egg/d (Chilton et al. 1995).
egg on which female typically begins penult 1 “Consistent daytime incubation with night sitting doe not usually begin until penultimatggy
incubation—penultimate (1) or last (0 is laid” (Chilton et al. 1995).
duration from start of incubation to I 12 “Generally averages 12 d among all subspebigtsyariable within populations and years”
hatch (days) (Chilton et al. 1995).
duration from hatch to fledging of N 10 Fledglings depart nest at 8.5 to 10 d of &jel{on et al. 1995). Assume fledging typically
nestlings (days) occurs at 10 d.
duration since nest failure due to other We 7 First egg in new nest after failure in meab.8f+ 3.9 d (n=26, range 2-16) férl. oriantha
reasons until female initiates new nest (Morton et al. (1972).
(days)
duration since successful fledging Wi 20 For Z. |. nuttalli “first egg of second brood is laid 20 d (n=6,gan14-29) after fledging first
until female initiates new nest (days brood. For 1 pair that fledged 3 broods, firseibtood interval was 14 d, second was 20 d

(Blanchard 1941)” of as cited in Chilton et al. 959.

female body weight (g) during Bdywt 32 32.0 £ 2.18 (n=50) fat. |. nuttalli (Dunning 1984).
breeding season
diet composition during breeding 0] During fall and winter adults consume primasgeds, but during breeding season the proporti

season

of insects increase significantly (Chilton et &#9%). Martin et al. (1951) estimates breeding
season diet contains 64% plants (predominantly vgeeds) and 36% invertebrates.
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mean number of nest attempts/ 3.06 The weighted mean of 3.06 nests/pair basedvérmpairs at Twin Peaks and 86 pairs at Presidi
female/ season CA (Petrinovich and Patterson 1983).

D

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 2.46 Estimate of 2.46 fledglings/successéstmased on 418 successful nestZ of nuttalli in CA
successful nest (Petrinovich and Patterson 1983).

mean number of fledglings/ female/| ARS 2.48 Calculated ARS of 2.48 fledglings/femgaat forZ. I. nuttalliin CA (Petrinovich and Patterson
season (ARS) 1983).

" Where possible parameters reflect informationnenNuttall’s white-crowned sparro@dnotrichia leucophrys nutta)li but may include information on the
Puget Sound white-crowned sparra [; pugetensjsbecause these subspecies are most closely asslowith agriculture during breeding. Other sulosge
typically breed outside of agricultural areas. Tin@untain white-crowned sparro.(l. orianthg breeds in high elevation habitats of western ldrfsl Canada.
The Gambel’s white-crowned sparroi. (. gambelij breeds in Alaska and western Canada. The eastéte-crowned sparrowZ( |. leucophrysbreeds in the
arctic region of eastern Canada, but winters id, rargrates through, eastern U. S.
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Puget Sound white-crowned sparrowZonotrichia

Four-letter Alpha Code: PSWS

leucophrys pugetensis) *
Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0197 | At 2 sitesin CA, daily nest mortalityeraf 0.0197 during 12 d incubation phase basegiyn

incubation study ofZ. I. nuttalli (Petrinovich and Patterson 1983).

daily mortality rate during nestling- m2 0.0766 | At 2 sites in CA, daily nest mortalityeraf 0.0766 during 10 d nestling rearing phasetas 6-

rearing yr study ofZ. |. nuttalli (Petrinovich and Patterson 1983).

date of first egg of first nest (dd- T1 25-Apr | In WA,Z. |. pugetensibegins laying first clutch in late April or eatay and may initiate a

mmm) second clutch during the first week of June anfuird during the first week of July (Chilton et al

date of first egg of last nest (dd- Tlast 7-Jul | 1995). Assume egglaying starts April 25 and ehdg 7.

mmm)

length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss 10.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 3.04 g, assume 4fd.=

mean clutch size clutch 4 | Z.I. pugetensismean 3.84 (SD=0.83, n=23; Lewis 1975) and 3.5@82) and 4.04 (n=48)
(DeWolf 1968).

mean intra-egg laying interval (days eli 1 Typigdl egg/d (Chilton et al. 1995).

egg on which female typically begins penult 1 “Consistent daytime incubation with night sitting doe not usually begin until penultimatggy

incubation—penultimate (1) or last (O is laid” (Chilton et al. 1995).

duration from start of incubation to I 12 “Generally averages 12 d among all subspebigtsyariable within populations and years”

hatch (days) (Chilton et al. 1995).

duration from hatch to fledging of N 10 Fledglings depart nest at 8.5 to 10 d of &J@l{on et al. 1995). Assume fledging typically

nestlings (days) occurs at 10 d.

duration since nest failure due to other We 7 First egg in new nest after failure in mea6.8f+ 3.9 d (n=26, range 2-16) for|. oriantha

reasons until female initiates new nest (Morton et al. (1972).

(days)

duration since successful fledging Wi 9 “First egg of second brood is laid 8.9 d (ns&nge =6-15) after fledging first brood (Blanchard

until female initiates new nest (days 1941)” forZ. |. pugetensias cited in Chilton et al. (1995). For 1 pairttfiedged 3 broods, first
interbrood interval was 14 d, second was 20 d @iard 1941)” of as cited in Chilton et al.
(1995).

female body weight (g) during Bdywt 25.3 25.3 £1.78 (n=50) fa. |. pugetensi¢Dunning 1984).

breeding season

diet composition during breeding 0] During fall and winter adults consume primasgeds, but during breeding season the proporti

season

of insects increase significantly (Chilton et &9%). Martin et al. (1951) estimates breeding

season diet contains 64% plants (predominantly vgeeds) and 36% invertebrates.
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mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 2.46 Estimate of 2.46 fledglings/successéstmased on 418 successful nestZ of nuttalli in CA
successful nest (Petrinovich and Patterson 1983).

mean number of fledglings/ female/| ARS
season (ARS)

" Where possible parameters reflect the Puget Swhitd-crowned sparrowZpnotrichia leucophrys pugetengithough some parameters are best describe
the Nuttall's white-crowned sparro.(l. nuttall). These two subspecies are most closely assdaiatle agriculture during the breeding season, &vhther
subspecies tend to breeding outside of agriculaneds. The mountain white-crowned sparréw.(orianthg breeds in high elevation habitats of western U
and Canada. The Gambel’s white-crowned sparébw jambeli) breeds in Alaska and western Canada. The eastere-crowned sparrowZ( . leucophrys
breeds in the arctic region of eastern Canadayimiers in, and migrates through, eastern U.S.

i for

S.
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Dark-eyed junco Junco hyemalis)

Four-letter Alpha Code: DEJU

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0211 | In VA, “Of 170 nests on territories of @ales (1989-1993), 29.4% failed before hatching,
incubation additional 15.9% between hatching and fledging {&sbn et al. 1996)4s quoted from Nolan et
daily mortality rate during nesting- m2 00211 al. (2_002). _This_ translates to an ov_erall appamest success rate o_f 55% (93/170). Over a 28|d
rearing ’ nesting period (i.e., 12+13+4-1), this translatea taily nest mortality rate of 0.0211.
date of first egg of first nest (dd- T1 27-Apr | Based on the MLBS, VA profile in FigureoBNolan et al. (2002), the core egg laying period
mmm) starts April 27 until June 30. The core “egg” batends to mid-July, but appears to represent
date of first egg of last nest (dd- Tlast 30-Jun | €99s in nest, rather than initiation of egg layisg period shorted by approximately 2 weeks.
mmm)
length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bggss 10.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 2.53 g, assume 4fd.=
mean clutch size clutch 4 “Modal clutch size 4 habt and 3-egg clutches not uncommon, latter eafeciear end of
season” as quoted from Nolan et al. (2002).
mean intra-egg laying interval (days eli 1 Raté& =gg/d (Nolan et al. 2002).
egg on which female typically begins penult 1 “Incubation usually begins late in daydmich penultimate egg laid (Hostetter 1961, Sprunt
incubation—penultimate (1) or last (O 1968)” as quoted from Nolan et al. (2002).
duration from start of incubation to I 13 “Incubation period (measured in various waysynspecified] in literature) reported as 12-13 d
hatch (days) (11 d in 2 cases [Peck 1998]), with only slightiadon among subspecies (Dixon 1924, DeGropt
1934, Eaton 1968, Phelps 1968c, Sprunt 1968, WhitBE8)” as quoted from Nolan et al. (2002).
duration from hatch to fledging of N 12 “May fledge at age 10-11 d (hatching day # #l)sturbed (i.e., total 11-12 d in nest); begimmi
nestlings (days) day 12, usually burst from nest, try to run andiigrnormally do not leave nest until day 12 or 13
(Hostetter 1961, Thatcher 1968, Weydemeyer 1974 jjunted from Nolan et al. (2002).
duration since nest failure due to other We 7 “Following nest failure, female builds new nasd replaces clutch, often several times (Smith ja
reasons until female initiates new nest Andersen 1982)” as quoted from Nolan et al. (200&tterson et al. (1992) reported We =7.1d
(days) (0.66 SE, N=15) for control pairs where investigataused nest “failure” when nestlings were
removed at 10 d old to be hand reared. Pairs fetosved to determine date of first egg after
“failure.”
duration since successful fledging Wi 16 “Fourteen days after nest departure, at €@ d, fledglings regularly feed selves; flighpeprs
until female initiates new nest (days as maneuverable as in adults. Wolf et al. (1988)sabsequent MLBS studies, therefore, treated

this as age of independence, although feeding ol observed 16 d after fledging (MLBS).
Interval between fledging of first brood and layioigegg 1 in second-brood nests (1983-1986;
Wolf et al. 1991), 15.9d + 1.1 SB £ 23)” as quoted from Nolan et al. (2002).
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(%)

h

female body weight (g) during Bdywt 18.8 “Mean mass (g + SD) of selected subgse(from Dunning 1993 unless otherwise indicated; f

breeding season some samples, details associated with variatiodeseribed)J. h. hyemaligPennsylvania), malg
20.4 £1.21 (extremes 14.3-26n/+ 2,819), female 18.8 + 0.78 (extremes 14.3—-25-41]1,316;
for seasonal variation in this subspecies, sean)elb h. mearns{Arizona; sexes pooled), 18.2 +
1.30 (extremes 15.5-2315= 221).J. h. dorsalis(Arizona; sexes pooled), 21.8 + 1.40 (extreme
18.0-26.0n = 170).J. h. canicepgArizona; sexes pooled), 19.6 £ 1.10 (extreme8-133.0,n =
40)” as quoted from Nolan et al. (2002). Assunmdsyl wt is 18.8 g.

diet composition during breeding 0] Based on information in Martin et al (1951),¢arconsume 60% invertebrates and 40% plant

season material (mainly seeds) in April and May, but podjon plants in the diet jumps in June and
thereafter.“Food of Young, Kinds and Size of IlterR®od mostly arthropods (insects, spiders),
occasionally plant material.(h. oreganu$Phelps 1968a]]. h. canicep§Thatcher 1968}J. h.
carolinensig[millet from investigators’ bait piles]) and gfiiostetter 1968)” as quoted from
Nolan et al. (2002). Assume adult diet is 60% rtelerates and 40% seeds, while juveniles
consume 100% seeds.

mean number of nest attempts/

female/ season

mean number of successful broods/ “Varies geographically. Assuming female’s eardsts escape predation, 1 successful brood i

female/ season north, 2 broods in south” as quoted from Nolanl.e2902). In VA, Raouf et al. (1997) reported
1.17 successful nests per male.

mean number of fledglings/ fpsn 3.08 “In nests that produced fledgling, number of fledglings was 3.08 + 0.19P" as quoted from

successful nest Nolan et al. (2002).

mean number of fledglings/ female/| ARS 3.9 In VA, Raouf et al. (1997) reported 3&dfjlings/control male based on genetic fingerpriti

season (ARS)

The study compared control and testosterone-treattes to examine role of extra-pair
fertilizations on productivity of males. Althoughales have one social partner, extra-pair
fertilizations are observed. For a populationrttean for each female is likely similar to the me
for males.
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Northern cardinal (Cardinalis cardinalis)

Four-letter Alpha Code: NOCA

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.073 | Two studies reported overall nest suatassilated using the Mayfield method. Filliateakt
incubation (1994) reported 15% nest success in OH while BeStauffer (1980) reported 16% nest success
- . - - i . i 9 i [ iod (i.e., 3+12+ i

?:;r)i/nrgortahty rate during nesting- m2 0073 méﬁalﬁifgtrglzgo%?g nest success is typical, /@6 d nest period (i.e., 3+12+10), daily nest

date of first egg of first nest (dd- T1 10-Apr | First eggs laid in Mar or Apr. Earliesttds at which eggs have been found: in Baja Caldip22

mmm) Mar; in Texas, 24 Mar; in Florida, 30 Mar; in Geiar,gl9 Apr; in Ontario, 13 Apr; and in
Michigan, 20 Apr; but 2 Mar reported as early (plolysunreliable) egg date for New Jersey (Bent
1968, Peck and James 1987). Based on Fig XX ikiidahd Linville (1999), egg laying typicall
begins around April 10.

date of first egg of last nest (dd- Tlast 31-Jul | No latitudinal trend for last nestut@tes; across range, latest dates for eggs ireantists tend to

mmm) be in late Aug (Lemon 1957, Bent 1968). Basedigrin Halkin and Linville (1999), egg
laying typically ends near the end of July.

length of rapid follicle growth period| rfg 5 Based on allometric equation (RFG = 2.852*Bggss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 4.9 g, assume 5fg.=

mean clutch size clutch 3 One to 5 eggs (recordscpfestionable; undetected predation possibleyaae 2—3 (Laskey
1944, Hodges 1949, Scott et al. 1992); 3 is medi@mhmode in most locations (Crowell and
Rothstein 1981). Average clutch size appears igbtly higher closer to center of continental
U.S. than on East Coast (Crowell and Rothstein 1981

mean intra-egg laying interval (days eli 1 Femajs 1 egg/d (Laskey 1944, Lemon 1957, Kinser 1973)

egg on which female typically begins penult 0 True incubation begins on day last edgits(Laskey 1944, Kinser 1973), although female

incubation—penultimate (1) or last (0 occasionally sleeps on nest after second of 3isdg&l (Sutton 1959).

duration from start of incubation to I 12 Lasts 11-13 d (Nice 1931, Wanamaker 1942, &p4044, Lemon 1957, Kinser 1973). Average

hatch (days) 12.8 d £ 0.32 SD for 27 nests in s. Indiana, pdgsilightly longer early in breeding season
(Kinser 1973); average of 12.3 d for 16 nests i@rgario (Scott and Lemon 1996).

duration from hatch to fledging of N 10 Young depart nest at 7-13 d; 9-10 d most comwiwen young are not disturbed (Wanamaker

nestlings (days) 1942, Laskey 1944, Lemon 1957, Bent 1968, ScottLamton 1996).

duration since nest failure due to other We 6 If nest is destroyed after >1 egg has beehilaierval to renesting does not appear to vati wi

reasons until female initiates new nest stage of nest when it failed (first egg laid averagp3 d + 1.36 SD after failure of previous nestj,

(days)

Scott et al. 1987). In 2 cases in which a nestdeastroyed within hours of laying of first egg, egg
was discovered in replacement nest 3 d later. rassypical We is 6 d. T
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duration since successful fledging Wi 19 Time to renesting also varies with numbefledglings: Kinser (1973) reported that when a Eng

until female initiates new nest (days young fledged, female started new nest 13 or 1ffed day it fledgedr{ = 4), but that when >1
fledgling survived, female waited average of 19aftdr fledging G = 6) to start next nest.
Assume typical Wf for nests with mean number ofifléngs is 19 d.

female body weight (g) during Bdywt 44 “In Tennessee, average male mass 4mE=g®6), average female mass 43.0vg ©8; Laskey

breeding season 1944)" as quoted in Halkin and Linville (1999). rrales 43.9 + 4.53 (sd; n=517) and males 45,4
+4.29 (n=591) in PA (Dunning 1984). Assume 44 typical mass.

diet composition during breeding 0] Spring adult diet consists of 61% animal and 38d6ts (Martin et al. 1951), with plant portion

season primarily seeds in spring. “Contents of stomach4 pestlings included 95% animal matter, 59
vegetable matter” as quoted in Halkin and Linv{ll€99). Assume adult diet is 61% invertebrate
and 39% seeds, while juvenile diet is 100% invertds.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 2.3 Based on data in Appendix 2 of Halkin aimville (1999), the mean number of

successful nest fledglings/successful nest was calculated for 8isg1 2.2 (ON; n=15) (Lemon 1957); 2.59 (IN;
n=22) (Kinser 1973), and 2.16 (AR; n=19) (Mobley®4) Mean of these 3 studies = 2.32
fledglings/successful nest.
“Among successful clutches in s. Indiana nests fudnicth cowbird eggs were removed, average
of 2 young/clutchrf = 10 clutches) on university campus, 2.3 youngétiyh = 6 clutches) in
successional field habitat (Richmond 1978)” as gdah Halkin and Linville (1999). Assume 2.3
is typical value.

mean number of fledglings/ female/| ARS 2.2 Based on data in Appendix 2 of Halkin amille (1999), the mean number of

season (ARS)

fledglings/female/year was calculated for 3 studiz$4 in ON (Lemon 1957); 2.0 in IN (Kinser

1973), and 2.05 in AR (Mobley 1994). Mean of thesgudies = 2.2 fledglings/female/year.
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Dickcissel Spiza americana)

Four-letter Alpha Code: DICK

b5

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.053 | daily survival rates of eggs: 0.957 lowa (Patterand Best 1996),0.922 Kansas oldfields & 0.9

incubation Kansas prairies(Zimmerman 1982), 0.93 Missouri (&fii999), 0.9467+0.0041 lllinois (Walk
2001); assume data from IL (Walk 2001) is represtere of species.

daily mortality rate during nestling- m2 0.067 | daily survival rates of hatchlings: 0.874 lowa (Peton and Best 1996), 0.952 Kansas oldfields

rearing 0.955 Kansas prairies (Zimmerman 1982), 0.95 Migg®Vinter 1999), 0.9326+0.0056 lllinois
(Walk 2001); assume data from IL (Walk 2001) isresgntative of species.

date of first egg of first nest (dd- T1 24-May | breeding seasons: late May to July Biolk (Harmeson 1974); May 25-end July in Kansas

mmm) (Zimmerman 1982); May 22-July 23 in Missouri (Winf€99); Basing dates on info from

date of first egg of last nest (dd- Tlast 21-Jul | llinois, use May 24 to July 21 or Julian dates -A@%=58 d egg laying period.

mmm)

length of rapid follicle growth period rfg 4 Based on allometric equation (RFG = 2.852*Egss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 2.76 g, assume 4fd.=

mean clutch size clutch 4 Average clutch size ohdge 3-6 (Temple 2002).

mean intra-egg laying interval (days eli 1 One kg daily until completion of clutch (Gross 1921)

egg on which female typically begins penult 0 Incubation begins with either penultimate or lagy €Gross 1921, 1968, Long et al. 1965,

incubation—penultimate (1) or last (O Zimmerman 1966).

duration from start of incubation to ' 12 | atleast 11.5 d (Long et al. 1965); 12-13 d (S486&8).

hatch (days)

duration from hatch to fledging of N 9 leave nest 8-10 days of age (Gross 1921, Long &985); assume mean = 9.

nestlings (days)

duration since nest failure due to other We 9 first eggs were laid in replacement nests 8.5 #d0(@nge 4-15 d) after nest failure (Walk et al.

Egaso)ns until female initiates new nest 2004). 27% of 355 females known to renest aftiéialrfailure (Zimmerman 1982).

ays

duration since successful fledging Wi 24 female continues feeding fledglings up to 14 drdéiaving nest (Zimmerman 1993). 95% of

until female initiates new nest (days successful females cease breeding attempts foetireafter a success & one female initiated
second nest attempt 24 d after fledging young (Véakd. 2004).

female body weight (g) during Bdywt 25.2 25.2 9+ 0.77 SD (n=9, Zimmerman 1965).

breeding season
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diet composition during breeding (0] During the breeding season, 70% invertebratds38f plants, mostly seeds (Gross 1921 cited
season Temple 2002). Nestlings fed 100% invertebratesr(le 2002). Assume adults consume 70%
invertebrates and 30% seeds, while nestlings ar&d8% invertebrates.

mean number of nest attempts/
female/ season

mean number of successful broods/ 0.38 | 29% to 44% of female have a successful nest; amytwood/female -- mean = 0.38 (Basili et al
female/ season 1997); 0.49 successful nests/female observedimoill (Etterson et al. 2009)

mean number of fledglings/ fpsn 2.9 | 2.00 to 3.83 fledglings/successful nest (Temple22@0mean =2.8 fledglings/successful nest;
successful nest 3.00+0.07 fledglings/successful nest (n=214) imdis (Walk 2001).

mean number of fledglings/ female/ | ARS 1.22 | 0.38 * 2.8 = 1.06 (based on Basili et al 1997 aathfile 2002); 0.6% 0.13 female

season (ARS) fledglings/female /year observed in Walk et al @06r 1.22 fledglings/female/year.

Reference List

Alisauskas, R. T., and C. D. Ankney. 1992. The obstgg laying and its relationship to nutrientene®s in waterfowl. InEcology and Management of
Breeding WaterfowlB. Batt (Ed.), University of Minnesota Press. Pp&3.

Basili, G. D., S. L. Brown, E. J. Finck, D. ReingirK. L. Steigman, S. A. Temple, and J. L. ZimmenmE997. Breeding biology of dickcissels acrogsrth
range and over time. I@€ontinental-scale ecology and conservation of tickaissel.G. D. Basili, 108-51. Madison, WI: PhD thesis, \risity of
Wisconsin.

Etterson, M. A., R. S. Bennett, E. L. Kershned dnW. Walk. 2009. Markov chain estimation of avi@asonal fecunditfcol. Appl. 19(3):622-630.

Harmeson, J. P. 1974. Breeding ecology of the skt The Auk91:348-59.

Gross, A. 1921. The Dickcissel of the lllinoigjpies. Auk 38:163-184.

Gross, A. O. 1968. Dickcissel. Pp 158-191 irellifstories of North American cardinals, grosbeblksitings, towhees, finches, sparrows and theesa(D. L.
Austin, Ed.). U.S. Natl. Mus. Bullno. 237, Pt. 1

Long, C. A., C. F. Long, J. Knops, and D. H. Matuis. 1965. Reproduction in the dickcisa#ilson Bull.77, no. 3:251-55.
Meanley, B. 1963. Nesting ecology and habits ofdic&cissel on the Arkansas Grand Praividlson Bull.75, no. 3:280.

Overmire, T. G. 1962. Nesting of the DickcisseDklahomaThe Auk79: 115-16.

166

in



Species Life-History Profiles — 12 December 2013

Patterson, M. P., and L. B. Best. 1996. Bird abuodaand nesting success in lowa CRP fields: tlp@itance of vegetation structure and compositioner.
Midl. Natural. 135:153-67.

Sauer, G. C. 1953. Dickcissel studiluebird20:12-16.

Temple, S. A. 2002. Dickcissebjiza americana In The Birds of North America, No. 703 (A. Peand F. Gill, eds.). The Birds of North Ameriaag.|
Philadelphia, PA.

Walk, J. W. 2001. Nesting ecology of grasslardsin an agricultural landscape. Ph.D. dissematUniversity of lllinois, Urbana.

Walk, J. W., K. Wentworth, E. L. Kershner, E. K.|IBrger, and R. E. Warner. 2004. Renesting decsimd annual fecundity of female dickciss&pita
americand in lllinois. The Aukl21, no. 4:1250-1261.

Winter, M. 1999. Nesting biology of dickcissels amehslow's sparrows in southwestern Missouri prdisgmentswWilson Bull.111, no. 4:515-27.
Zimmerman, J. L. 1966. Polygyny in the dickcissehe Auk83:534-546.

Zimmerman, J. L. 1982. Nesting success of dicktss§piza americanan preferred and less preferred habit@itsee Auk99:292-98.

167



Species Life-History Profiles — 12 December 2013

Bobolink (Dolichonyx oryzivorus)

Four-letter Alpha Code: BOBO

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0222 | “First clutches have higher fledging ssscthan attempted renests: 213 of 379 first abstch
incubation (56.2%) and 16 of 41 second clutches (39.0%) fldddeyoung in New York (TAG). Of 422 tots
- - - - nest attempts, 230 fledged young” as quoted frontiMand Gavin (1995). If apparent nest
;j:;llr)i/nmortahty rate during nestling- m2 0.0222 success is 54.5% (i.e., 230/422), the daily nestatity rate over a 27 d nest period (i.e.,
9 11+12+5-1) is 0.0222.

date of first egg of first nest (dd- Tl 20-May | “First egg dates for 6 yr in Wisconsi@, 20, 20, 20, 21, 26 May. Extreme dates for éggest

mmm) (Wisconsin): 20 May-22 Jul. One brood per seasaoroim, but in one year, 30% of females in

date of first egg of last nest (dd- Tlast | 20-Jun| New York field (of 10 fields studied over severahys) built second nests and laid second

mmm) clutches even though first brood fledged. Initiatitate for first clutches of double-brooded
females ranged from 21 to 24 May; for second cleg¢lirom 24 Jun to 1 Jul (Gavin 1984)” as
quoted from Martin and Gavin (1995). Based on Fedhiof Martin and Gavin (1995), assume
typical egglaying dates rage from May 20 to June 20

length of rapid follicle growth period rfg 4 RFG for passerines typically 3-4 d.

(RFG) for each egg (days)

mean clutch size clutch 5 “Clutch size ranges fiota 7, with a mode of 5. New York & 422 nests): frequency of
clutches, 9 (7 eggs), 125 (6), 177 (5), 80 (4)(364 (2), 1 (1) (TAG). Wisconsim(= 214):
frequency, 10 (7), 61 (6), 104 (5), 33 (4), 6 (Fpftin 1974, SGM)” as quoted from Martin and
Gavin (1995).

mean intra-egg laying interval (days eli 1 “Ong égjd/day, starting within 1-2 d of nest complat{®GM, TAG)” as quoted from Martin
and Gavin (1995).

egg on which female typically begins penult 1 “Incubation by female only; begins witlyileg of penultimate egg (Martin 1974)” as quoteahfr

incubation—penultimate (1) or last (0 Martin and Gavin (1995).

duration from start of incubation to I 12 “As measured from laying of last egg to hatchof this egg, varies from 11 d 20 hto 13 d 7 h,

hatch (days) averaging approximately 12 d 9 h (Martin 1971)qasted from Martin and Gavin (1995).

duration from hatch to fledging of N 11 “Undisturbed young leave nest 10-11 d aftéchiag” as quoted from Martin and Gavin (1995)

nestlings (days)

duration since nest failure due to other We 6 “Females routinely renest after nest failimeéyew York and Wisconsin, some color-banded

reasons until female initiates new ne
(days)

st

females experiencing repetitive nest failures targplacement clutches” as quoted from Martin
and Gavin (1995). No specific data on the duratibWe, but assume renesting occurs rapidly

after loss of a nest attempt with first egg in messt after 6 d.
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o

duration since successful fledging Wi 6 No specific data on the duration of Wf. Tham is for a single brood per year, and renesting

until female initiates new nest (days after successful fledging is uncommon. By setthgytypical egglaying dates from May 20 to
June 20, there is insufficient time in the breediegson to renest after success, so the length of
Wf does not influence the outcome. However, siecesting after success would probably ocqur
rapidly, assume Wf of 6 d.

female body weight (g) during Bdywt 29.2 “Body mass of birds in breeding and ratgry status differs markedly. Males: breeding, mea

breeding season 33.9+2.1 gif = 142; TAG); migrating = 51.7 g (range 44.4-56.3, 14; Meanley 1967).
Females: breeding, mean = 29.2 + 2.h g (L30; TAG); migrating = 39.9 + 5.0 & 7; Graber and
Graber 1962)” as quoted from Martin and Gavin (995

diet composition during breeding 0] “During breeding season, principal foods of &duld independent young include adult and larval

season insects and weed and grain seeds. Contents oft@8tashs from n. U.S. localities comprised
57.1% invertebrate materials and 42.9% seeds &=l veégetative parts by volumélestlings are
fed exclusively invertebrates” as quoted from Magnd Gavin (1995).

mean number of nest attempts/ “Females typically renest if first nest is degrd; occasionally, females in New York and

female/ season Wisconsin attempt a third nest during the samedingeseason (TAG, SGM). Generally single-
brooded, although 6 of 20 resident females iniia@esecond brood after successfully fledging
young from their first nest at one site in New Y@rkL982; none of these second broods fledge
(Gavin 1984)” as quoted from Martin and Gavin (1995

mean number of successful broods/ 0.61 “Number of females that fledgetl young (230) divided by the total number of fersg[&79)

female/ season equaled 0.61 in New York (TAG)” as quoted from Madnd Gavin (1995).

mean number of fledglings/ fpsn 4.27 “Of 213 successful first clutches, meamber of young fledged was 4.27 (+1.35 SD)” astgdio

successful nest from Martin and Gavin (1995).

mean number of fledglings/ female/| ARS 2.46 “Annual reproductive success in New Ywes 2.55 (967 young fledged by 379 females).

season (ARS)

Corresponding number in Wisconsin where floodingtiaged many nests in 2 of 5 yr was 2.13
(219 young fledged by 103 females). Number for \Wisin nests unaffected by flooding was 269
(215 young fledged by 80 females) (Martin 1971)asted from Martin and Gavin (1995).
Weighed mean of NY and WI data (i.e., 1186/482)46Zledglings/female in population.
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Red-winged blackbird (Agelaius phoeniceus)

Four-letter Alpha Code: RWBL

ful;

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0483 | lowa - 0.9341 daily survival rate or6®9 daily mortality rate (Patterson and Best 1996);
incubation KS — 0.0365 daily mortality rate (Ricklefs and Biod.977); In Ohio, 31% of 186 nest success
assuming 27 d nesting period equals 0.9576 dailyjal rate or 0.0425 daily mortality rate
(Dolbeer 1976); Mean of 3 studies = 0.0483 daibytality rate.
daily mortality rate during nestling- m2 0.0543 | lowa - 0.9161 daily survival rate or @@8&laily mortality rate (Patterson and Best 1996);
rearing KS — 0.0365 daily mortality rate (Ricklefs & Bloob®77); In Ohio, 31% of 186 nest successful;
assuming 27 d nesting period equals 0.9576 dailjival rate or 0.0425 daily mortality rate
(Dolbeer 1976); Mean of 3 studies = 0.0543 daibytality rate.
date of first egg of first nest (dd- Tl 30-Apr | Mean dates for first egg in first andtlassts in 1973 and 1974 in Ohio are April 30 augt 13
mmm) (194-120= 74 days) (Dolbeer 1976); Peak egg lagegins mid-April (Julian date= 106) to early
date of first egg of last nest (dd- Tlast 13-Jul | July (Julian date=186) (figure 5 in Yasukawa apdr8y 1995) representing approximately 80 d;
mmm) Breeding season length of 2.81 months or 84 daj&dklefs and Bloom 1977.
length of rapid follicle growth period| rfg 4 Based on allometric equation (RFG = 2.852*Bwggss ~0.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using and egg mass of 4.09 g, assume 4fd.=
mean clutch size clutch 3 Mean of 20 studies vdraa 2.43 to 3.70 with an overall mean of 3.28 éDgt al. 1977); 3.80
+ 0.49 (n=47) in Wyoming (Powell 1984); 3.7 in KBi¢klefs and Bloom 1977).
mean intra-egg laying interval (days eli 1 One kg daily until completion (Muma 1986, Scott 1991
egg on which female typically begins penult 1 Incubation begins with penultimate egggtt@awa and Searcy 1995), but some females begin
incubation—penultimate (1) or last (0 with laying of second egg, other wait 1-2 d afteitch completion.
duration from start of incubation to | 13 12.6 d (range 11-13 d) (Nero 1984, Martin 189%ited in Yasukawa and Searcy 1995).
hatch (days)
duration from hatch to fledging of N 12 12.1 d (range 9-12 d) (Nero 1984, Martin 189%ited in Yasukawa and Searcy 1995).
nestlings (days)
duration since nest failure due to other We 10 Mean of 9.6 d from end of first nest attetopdtart of next nest (n=6) (Moulton 1981); Medn o
reasons until female initiates new nest 9.7 d (range 4-30) in 1973 and 12.1 d (range 4i¥x22974 in Ohio (Dolbeer 1976);
(days) Estimate of 6 d in KS from Ricklefs and Bloom (197ut basis of this estimate not known.
duration since successful fledging Wi 40 females feed fledglings on territory for up2 wks & for up to another 3 wks off territoryg(i, 35
until female initiates new nest (days d) (Nero 1984 as cited in Yasukawa and Searcy 138Sume at least 5 d more after care of
young to form a new egg (i.e., assume 40 d);
Estimate of 6 d in KS from Ricklefs and Bloom (197ut basis of this estimate in not known.
female body weight (g) during Bdywt 43.8 “adult female 43.8 g (Holcomb and Twi#868)" from (Yasukawa and Searcy 1995).

breeding season
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diet composition during breeding (0] Females (n=97) in ag areas during breeding ae&366 insects, 4% other animal, 21% grain, 4%

season wild seeds and 4% other (McNicol et al. 1982). uxse adults consume 71% invertebrates and
29% seeds. Juveniles are fed 100% invertebra@suawa and Searcy 1995).

mean number of nest attempts/ 1.7 (Yasukawa and Searcy 1995).

female/ season

mean number of successful broods/ Only 3.8% of breeding females successfully poedl 2 broods (Yasukawa and Searcy 1995);

female/ season 2 successful broods/year (Martin 1995).

mean number of fledglings/ fpsn 1.86 Range from 20 studies -- 0.58-4.20 fiedg/successful nest; mean (SD) of 1.86 + 0.87ingd

successful nest successful nest (Dyer et al. 1977); 3.24 + 0.6ddlings/successful nest (n=34) (Powell 1984).

mean number of fledglings/ female/| ARS 1.3 Mean of 1.3 fledglings/female/year in Ohblleer 1976). 5.79 fledglings/female/year is mode

season (ARS) estimate from Ricklefs and Bloom (1977) based @u@sng a Wf of only 6 d, but this would
require multiple broods per female, which doessaatm to be common.
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Eastern meadowlark Sturnella magna)

Four-letter Alpha Code: EAME

11%

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0326 | Based on 37% overall nest success fdrr&t period (Kershner et al. 2004), which traesléo
incubation a daily survival rate of 0.9674 (i.e., 0.9675"30.87) and 1-0.9674 = 0.0326 daily mortality rat
- - - - for the incubation and nestling rearing stagesly d&st mortality rates were 0.05 and 0.07 for

;j:;llr)i/nrgortahty rate during nestling- m2 0.0326 rangeland and CRP land, respectively (Granfors 4986).

date of first egg of first nest (dd- T1 14-Apr | It has been established that meadowlarksd later in the northern parts of their rangai(@ers,

mmm) 1932; Gross in Bent, 1958; Lanyon, 1957; Johnst®64). At approximately 38° latitude

date of first egg of last nest (dd- Tlast 7-Jul | (southern lllinois, Kansas, Virginia), meadowlaggparently begin laying around 10-15 April,

mmm) end around 15-22 July, with peak activity from 28rik5 May. At 42-43° latitude
(Massachusetts, New York, Wisconsin) earliest lgyinfrom about 23 April-5 May, latest from
4-15 July, with heaviest laying around 13 May;
From Lanyon 1995: “breed from early April througligust (Lanyon 1995, Bent 1958), with eg
dates in southeastern lllinois ranging from 6 A3 July (Walk et al. 1999)”; Roseberry ang
Klimstra (1970) in IL reported bulk of first eggtéa from April 14 to July 7 (n=129), but latest
was July 23.

length of rapid follicle growth period rfg 4 rapid follicle growth period for meadowlark4d (Pearson and Rohwer 1998).

(RFG) for each egg (days)

mean clutch size clutch 5 clutch size averagegWI® 4.16 (IL), 4.57 (NY), 5.2 (KS) (Lanyon 1995).

mean intra-egg laying interval (days eli 1 laygbkl (Lanyon 1995).

egg on which female typically begins penult 0 incubation begins with last egg (Lanyof3)9

incubation—penultimate (1) or last (O

duration from start of incubation to I 14 incubation usually 13 to 14 d (rarely 15 todd&Lanyon 1995).

hatch (days)

duration from hatch to fledging of N 11 range 10-12 d to fledge (Lanyon 1995).

nestlings (days)

duration since nest failure due to other We 10 After failed nest, mean of 9.9 + 2.5 (SB)gd# initiate new nest (Kershner et al. 2004).

reasons until female initiates new nest

(days)

duration since successful fledging Wi 28 After successful nest, mean of 27.7 + 4.6)(&kys to initiate new nest (Kershner et al. 2004);

until female initiates new nest (days female cares for young ~14 days post-fledge (Larh@8b).

female body weight (g) during Bdywt 100 100.1 +6.48 (SE, 90-112, n=4) for Smmagna from Lanyon 1995.

breeding season
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diet composition during breeding 0] On an annual basis, “contents of 1,514 stomeshtained largely insects (74%); remainder in
season vegetable matter” (Lanyon 1995). However, figurdartin et al. (1951) indicates that during
breeding season (Apr-Jul) approximately 90% inv@ette and 10% plant material (primarily
seeds). Juveniles fed 100% insects primarily byele. Assume adults consume 90%
invertebrates and 10% seeds, while juveniles atd 8% invertebrates.

mean number of nest attempts/ 1.53 range 1-4 (Kershner et al. 2004).

female/ season

mean number of successful broods/ 0.71 0.71 £ 0.11 successful nests/female (Kerséinal. 2004)

female/ season In WI, only 4 of 23 females raised 2 broods sudt#iysand no female had >2 broods (Lanyon
1995).

mean number of fledglings/ fpsn 3.46 3.53 fledglings in 19'hests & 3.2 fledglings in five"2nests = 3.46 fledglings/successful nest

successful nest (Kershner 2004).

mean number of fledglings/ female/| ARS 2.6 0.71 * 3.46 = 2.46; estimates of 1.27-¥e86ale fledglings/female or 2.54-2.72 fledglingsfiale

season (ARS) in IL (Kershner et al. 2004); mean of 2.56 + 0.8&( n=23) in WI (Lanyon 1995); 1.92 + 0.30

(SE; n=12) and 0.71 = 0.28 (n-11) fledglings/feangtar from CPR and rangeland sites,
respectively, in KS (Granfors et al. 1996); basediata from IL, assume approximately 2.6
fledglings/female/year.
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Western meadowlark Sturnella neglecta)

Four-letter Alpha Code: WEME

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0326 | No specific nest success estimates ffmrmgestern meadowlarks, so assume that a typalakv

incubation is equivalent to that of eastern meadowlark base8766 overall nest success for 30 d nest perjod

Jaily mortality rate during nestiing- m2 00326 (Kershner et al. 2004), which translates to a dadlst mortality rate of 0.0326.

rearing

date of first egg of first nest (dd- T1 23-Apr | “First eggs laid by late Apr in Wiscongimean = 24 Apr). In Manitoba, females typically Eggs

mmm) from 13 Apr to 5 Aug (MARC 2003). In sw. Manitoleggs laid from beginning of May

date of first egg of last nest (dd- Tlast 19-Jul | (initiation of study) to third week in Jul, withgeak in the first week of Jun (Davis 1994).

mmm) Similarly, in s. Saskatchewan, clutch initiationtetaextended from 1 May to 19 Jul, with peak
initiation occurring in the first week of Jun (Da003). In central Saskatchewan, clutches
initiated 5 May to 12 Jul, peak in last week of M®avis unpubl. data). In California, nests
initiated as early as 11 Mar, although late Apotigh Jun is more typical; birds nesting at higher
elevations may initiate nests later than birde®aelr elevations (Unitt 2004). In Kansas, clutch
initiation dates range from 10 Apr to 30 Jul, withaks in early May and early Jun, indicative of
first and second broods (Johnsgard 1979)” as quoded Davis and Lanyon (2008). The mean|of
the above start and end dates is April 23 and1®Jyespectively.

length of rapid follicle growth period| rfg 4 rapid follicle growth period for meadowlark4d (Pearson and Rohwer 1998).

(RFG) for each egg (days)

mean clutch size clutch 5 “Clutch size is typic&llp eggs. Bent (1958) gives a variation of 3—7séggtch, with a mode o
5. In Wisconsin, 41 complete clutches varied i $ibm 3—-6x = 4.8 (0.13 SE); early clutches
(5.2, 0.13, 23) averaged larger than late clut¢hes 0.14,18) (Lanyon 1957). In Manitoba, 41
clutches averaged 5.4 (0.14) (Dickinson et al. J98ith a peak size during middle portion of
season” as quoted from Davis and Lanyon (2008sufke 5 is typical clutch size.

mean intra-egg laying interval (days eli 1 “Egagllafter nest is lined; 1 egg in early morningconsecutive days” as quoted from Davis
and Lanyon (2008).

egg on which female typically begins penult 0 “Incubation is by the female only and lmsgivith laying of last egg” as quoted from Davislan

incubation—penultimate (1) or last (0 Lanyon (2008).

duration from start of incubation to I 14 “13-15 d (Lanyon 1957, Baicich and Harriso®7@ as quoted from Davis and Lanyon (2008)

hatch (days)

duration from hatch to fledging of N 11 “Departure from nest, normally at 10-12 d,alistassociated with developing capability of

nestlings (days) reaching out to take food from parent and then inglla few steps to meet approaching parent’| as

quoted from Davis and Lanyon (2008).

177



Species Life-History Profiles — 12 December 2013

duration since nest failure due to other We 10 Assume We for western meadowlarks is sindldhe eastern meadowlark where after failed nest,

reasons until female initiates new nest mean of 9.9 + 2.5 (SE) days to initiate new negréiiner et al. 2004)

(days)

duration since successful fledging Wi 28 “Young remain dependent on parents up to aftér fledging” as quoted from Davis and Lanyq

until female initiates new nest (days (2008). Assume WIf for western meadowlarks is simib the eastern meadowlark where after
successful nest, mean of 27.7 + 4.6 (SE) daysitiatinnew nest (Kershner et al. 2004).

female body weight (g) during Bdywt 92 “Adult males, 106.0 g (51); adult femal&9,4 (32) (Dunning 1984). Adult males, 115.3 (76)

breeding season adult females, 93.0 (53) (Maher 1979; season rextiBed)” as quoted from Davis and Lanyon
(2008). The weighted mean female wt is 92 g.

diet composition during breeding 0] On an annual basis, “contents of 1,514 stomeshtained largely insects (74%); remainder in

season vegetable matter” (Lanyon 1995). However, figuréiartin et al. (1951) indicates that during
breeding season (Apr-Jul) approximately 90% inv@ette and 10% plant material (primarily
seeds). Juveniles fed 100% insects primarily byele. Assume adults consume 90%
invertebrates and 10% seeds, while juveniles atd 8% invertebrates.

mean number of nest attempts/ “Females may have several clutches/yr becausesting failures, but not more than 2 successful

female/ season nesting attempts/yr” as quoted from Davis and Lan{zD08).

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.2 “In s. Saskatchewan, females produced 0.0 (SE) young/nest (n = 95) and 3.4 + 0.2 (SE)

successful nest young/successful nest (n = 29; Davis 2003). Inredi@askatchewan 0.8 + 0.2 (SE) young
fledged/nest and 3.0 + 0.1 (SE) young/successhil ({avis unpubl. data)” as quoted from Davi|s
and Lanyon (2008). Assume a typical value is R@&dlings/ successful nest.

mean number of fledglings/ female/| ARS 2.4 “In Wisconsin, observations of 18 femadasons revealed an average of 2.4 + 0.7 (SE) young

season (ARS)

fledged from nests of a single female during oresase; only 2 females raised 2 broods
successfully, and no female raised more than 2dsiseason” as quoted from Davis and Lanygn
(2008).
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Brewer’s blackbird (Euphagus cyanocephal us) Four-letter Alpha Code: BRBL
Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & m1l 0.023 | Proportion of nests successful in fledgibghick: In WA, 36.8% (n = 95 nests, Pattersoal et

incubation 1980) and 50.4% (n = 733, Furrer 1975) and in 495% 107, La Rivers 1944 ) from Table 2 i

Jaily mortality rate during nestiing- m2 0023 Martin (2(_)02). The vyeighted mean apparent nesieﬂscfor thes_e 3 studies is 49%. Assuming a

rearing ) 30 d nesting period (i.e., 13+13+5-1), the dailgtrmaortality rate is 0.023.

date of first egg of first nest (dd- T1 25-Apr | First egg dates for 6 yr in Potholes oegbf Washington approximately 19, 19, 20, 21, 24 and

mmm) 3, 9 May, based on extrapolation from nest-inibiatdates. Over 7-yr period, extreme dates fo

date of first egg of last nest (dd- Tlast | 18-Jun| €99s in nest (Washington): 19 Apr-5 Jul” as qudteah Martin (2002). Mean of first egg dates

mmm) is April 25. If July 8" is the latest “egg in nest” date, that egg wouwldenbeen laid 17 d earlier
(i.e., 13+5-1). Assume typical start and end @f kying is April 25 and June 18.

length of rapid follicle growth period| rfg 5 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg =5 d.

(RFG) for each egg (days)

mean clutch size clutch 5 Size of clutch rangemfiioto 8 eggs, mean 4.98 eggs/nest,594; mode 5 eggs/clutch
(Saunders 1921, La Rivers 1944, Hansen and Ca&6&, Horn 1966, Stepney 1979b, Patterson et
al. 1980, Butler 1981, Peck and James 1987) " atedurom Martin (2002).

mean intra-egg laying interval (days eli 1 One kgd/d until clutch complete” as quoted from Mar{R002).

egg on which female typically begins penult 1 Incubation by female only; typically begjiwith laying of penultimate egg (Hansen and Carter

incubation—penultimate (1) or last (0 1963, Grummt 1972) " as quoted from Martin (2002).

duration from start of incubation to I 13 Average incubation period 12-13 d, normallgibaing with deposition of penultimate, or

hatch (days) occasionally earlier, egg. Furrer (1974) found ation in incubation period ranging from about
11-17 d in e. Washington” as quoted from MartinO20

duration from hatch to fledging of N 13 Undisturbed young leave nest at 12—-16 d of(Hlgasen and Carter 1963, Grummt 1972), with|13

nestlings (days) d (Williams 1952) and 13.5 d (Furrer 1974) typica$’ quoted from Martin (2002).

duration since nest failure due to other We 10 Nest replacement after predation or otherilsoutine, with up to 3 attempts made by soniks pa

reasons until female initiates new nest In instances of nest loss, original pair normathys together and nest construction proceeds

(days) rapidly” as quoted from Martin (2002). No specifiata on duration of We. Since it takes 9-10
days to build a nest, assume rapid renesting wtical We duration of 10 d.

duration since successful fledging Wi 28 Fledglings join parents in family groups, aré fed by parents for up to 3 wk (Stepney 1971) 0

until female initiates new nest (days in California, until approximately 39 d of age (Wdms 1952). One brood/yr is norm over
majority of range. In coastal California (Williamd952) and Oregon (Gabrielson and Jewett 1940),
second broods fairly common. Female construcshfreest for second clutch, the nest-building
activity commencing while fledglings from initiafdod are still being fed by parents (Williams
1952) " as quoted from Martin (2002). No specifata on duration of Wf for locations where two
broods are attempted. Assume a typical duratiofViodf 28 d.
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female body weight (g) during Bdywt 62 Based on data in Appendix of Martin (2Q0R) Manitoba, female = 64.2 £ 5.41 SD (n = 226,
breeding season Power 1971); in ON, female = 60.4 + 4.51 SD (n 8,2Rower 1971); in west-central CA, femal
=58.7 (52.2-66.7, 5) and male = 69.2 (67.1-74.Grihnell 1920); in Se. CA, female = 61.2
(54.4-65.2, 3) and male = 77.4 (71.0-85.7, 6, @lrt020); and in OR, female = 58.1 + 4.90 SD
(50.6-67.0, 15) and male = 67.2 + 3.20 SD (60.03; 712, Dunning1993). The weighted mean
female weight is 62 g.

11}

diet composition during breeding (0] During breeding period, insects and other irelmdtes, supplemented with grains and weed seeds;
season limited consumption of small, fleshy fruits. Imtebrates constitute entire diet of young and mjd-
stage nestlings” as quoted from Martin (2002). eBlagn Martin et al. (1951), during summer 82%
invertebrates and 18% plant. Assume adults con@2¥#einvertebrates and 18% seeds, while
juveniles consume 100% invertebrates.

mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 3.4 No. young fledged/successful nest: In \B&,(n = 35 nests, Patterson et al. 1980) an@n34
successful nest 369, Furrer 1975) and in NV, 3.9 (n =53, La Rév&p44)(Table 2 in Martin 2002). The
weighted mean of these 3 studies is 3.4 fledglsug®lessful nest.

mean number of fledglings/ female/| ARS
season (ARS)
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Common grackle Quiscalus quiscula)

Four-letter Alpha Code: COGR

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.024 | In WI, 55% of 62 nest successful overs3(eterson and Young 1950). In WI, 61% of 33est

incubation successful over 2 yrs (Wiens 1965). In WI, 32% dihests successful over 3 yrs (Snelling 1968).

Jaily mortality rate during nestiing- m2 0024 In OH, 53% of 19 nests successful over 2 yrs (Mekand Puthnam 1972). In MI, 35% of nests

rearing ) successful of 2 yrs (Eyer 1954). Based on ther@ppaest success of these five studies, the mean
nest success of 47% translates to a daily nesttitgntate of 0.024 over 31 d (13+13+5) nesting
period.

date of first egg of first nest (dd- Tl Apr-15 | Although egg laying begins earlier (imid-March) in FL, in central part of range firggs 23

mmm) March to 28 April. InIL, 54% of first nest reeeid first egg from April 12 to 25 (Peer and

date of first egg of last nest (dd- Tlast | Jun-10| Bollinger 1997). Based on Figure 3 of Peer andiBgér (1997) the core of egg laying from

mmm) April 15 to June 10.

length of rapid follicle growth period rfg 5 Based on allometric equation from Alisaus&ad Ankney (1992), assume rfg =5 d based on 6.8

(RFG) for each egg (days) g egg.

mean clutch size clutch 5 “1-7 eggs, mean 4.8 aggs/mode 5 eggs € 261; BDP, see also Petersen and Young 1950,
Jones 1969, Maxwell 1970, Erskine 1971, Howe 188k and James 1987). No apparent
geographic trends” as quoted from Peer and Bolli(@97).

mean intra-egg laying interval (days eli 1 “Ong égjd/d (Petersen and Young 1950); occasionatigyais skipped (Jones 1969, BDP)” as
quoted from Peer and Bollinger (1997).

egg on which female typically begins penult 0 Incubation usually begins after last egg been laid in clutches <4, and before last eggs h

incubation—penultimate (1) or last (O been laid in clutches of >5 (Howe 1978). Assumpdats with 5 eggs incubation starts with last
egg.

duration from start of incubation to I 13 “Mean 13.5d £ 0.07 SE (range 11.5-45;, 94; Peer and Bollinger in press b; see alsoslone

hatch (days) 1969, Maxwell and Putnam 1972)" as quoted from ReerBollinger (1997).

duration from hatch to fledging of N 13 “Young typically depart nest 12—15 d (range-1ID) after hatching (Petersen and Young 1950,

nestlings (days) Howe 1976). Remain near nest for 1-2 d after dapafHowe 1976)" as quoted from Peer and
Bollinger (1997).

duration since nest failure due to other We 14 Assuming a new nest needs to be built, Retensd Young (1950) reported nest building averages

reasons until female initiates new nest 11 to 14 days. Assume renesting after failuregdied to first egg.

(days)

duration since successful fledging Wi 28 In most regions only a single brood per seg&eer and Bollinger 1997). Adults continue tede

until female initiates new nest (days

young up to several weeks (Howe 1976). Young fedgighing approximately 2/3 of adult
weight. If a female renests after success, asfre 28 d to care for juveniles and build new
nest.
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female body weight (g) during Bdywt 97 In IL, females average 92.2 + 7.3 (randeI24, n=289) (Kirkpatrick et al. 1991) and in Qida

breeding season 100.8 + 4.7 (range 95-104, n=105) (Snyder 193 @sufme average female weight of 97 g.

diet composition during breeding 0] “A year-round average of about 70-75% plant sead fruits, most of which are agricultural

season grains and seeds (Beal 1908anley 197} Insects form bulk of 25—-30% animal component g
diet; major taxa include larval beetles (Coleoptegeasshoppers (Orthoptera), and caterpillars
(Lepidoptera; Beal 1900)" as quoted from Peer adldirigjer (1997). Assume adult consume 7(
seeds and 30 % invertebrates. Although olderingstfed larger beetles and grains, assume
young nestlings receive 100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/ Typically only 1 clutch/breeding season. Renastesponse to predation or desertion.

female/ season

mean number of fledglings/ fpsn 4.0 In WI, mean number of fledglings/succeissést over 3 yrs was 4.0 (range 3.8-4.3) (Peteasal

successful nest Young 1950).

mean number of fledglings/ female/| ARS 4.77 Ricklefs and Bloom (1977) model estimatety fledglings/female/year.

season (ARS)
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Boat-tailed grackle Quiscalus major) Four-letter Alpha Code: BTGR
Species life-history parameters | Model | Typical | Rational
Code | value
daily mortality rate during laying & ml 0.0178 | “In S. Carolina cattails, whole-nest ssoproportion of nests producing 1 fledgling)8€6.(n =
incubation 1,264 nests, 7-yr study; Post 1995). Birds inmetitlorida had whole-nest success of 60.5% (
daily mortality rate during nesting- m2 00178 605 nests studied over 4 seasons; Bancroft 198&juated from_Pos_t et al. (1996). Assu_me
rearing ) typical apparent nest success rate of 60.5%. @2&d nest period (i.e., 13+13+3-1), daily nes
mortality rate is 0.0178.
date of first egg of first nest (dd- Tl 29-Mar | “At Charleston, SC, mean date of firsg @9 Mar (SD 5 dn = 6 yr, range 20 Mar—4 Apr). In S.
mmm) Carolina, mean date of last egg laid 19 Jus 6 yr, range 6 Jun—3 Jul). In central Floridat la
date of first egg of last nest (dd- Tlast | 19-Jun| Clutch initiated 10 Jul (Bancroft 1983). In Chatten, SC, period between initiation of first and
mmm) last clutches, 1986-1991: 83.7rd< 6 yr, range 64-106 d); Tampa, FL, in 1980: 11 d981:
112 d (Bancroft 1983)” as quoted from Post etE996). Assume start and end of nest initiatioh
is from 29 March to 19 June.
length of rapid follicle growth period| rfg 5 Based on allometric equation (RFG = 2.852*Eggss 0.31) from Alisauskas and Ankney
(RFG) for each egg (days) (1992), using an egg mass of 8.09 g, assume 5fg.=
mean clutch size clutch 3 “Mean size of clutchemafsh-nesting females: S. Carolina: 2.76 (SD 481,275, range 1—
4; WP); central Florida: 2.64 E 703, 1-4; Bancroft 1987); 2.73 (350, 1-3; Dunt£88).
Modal clutch size 3 in all S. Carolina habitats.6P5 of 1,400 clutches), followed by clutches o
(21.9%), 1 (1.4%), and 4 (1.0%) (WP)" as quotedrfi@ost et al. (1996).
mean intra-egg laying interval (days eli 1 “Singlgy laid on consecutive mornings until clutch ctatgd as quoted from Post et al. (1996).
egg on which female typically begins penult 1 “In Florida, for both 2- and 3-egg clutshicubation usually starts after second egg aid,
incubation—penultimate (1) or last (0 occasionally delayed until third laid” as quotednfr Post et al. (1996).
duration from start of incubation to I 13 “Incubation period in Tampa, FL, 13.05 d (SB0Qn = 37 3-egg clutches)” as quoted from Post
hatch (days) et al. (1996).
duration from hatch to fledging of N 13 12-15 d (Ehrlich et al. 1988). Assume typidatation is 13 d.
nestlings (days)
duration since nest failure due to other We 6 Little specific data found on the duration/éé. “One female whose nest was destroyed by a
reasons until female initiates new nest snake initiated a new clutch 6 d later” as quotechfPost et al. (1996). Assume renesting aftef
(days) failure occurs rapidly and that the typical valoeWe is 6 d.
duration since successful fledging Wi 100 “Female alone usually feeds fledglings, idltow and beg for up to 3 wk after leaving nesttN

until female initiates new nest (days

known if any females renest after successful ngstihack of nesting peak in second half of
season suggests, however, that renestings aréBeaameroft 1987).” as quoted from Post et al.
(1996). No specific data found on the value of Wift since females typically raise only a sing|
successful brood per year, the value for Wf needretlong enough so renesting after success
does not occur — set default to 100 d.

(%)

186



Species Life-History Profiles — 12 December 2013

female body weight (g) during Bdywt 110 “ASY male 206.5 g (14.3, 143, 154.0-2393X male 184.4 g (10.7, 154, 155.0-216.0); ASY

breeding season female 111.2 g (8.9, 86, 93.0-147.0); SY female4@§7.5, 30, 99.0-138.0)" as quoted from
Post et al. (1996). Assume typical female weigts ¢.

diet composition during breeding O “Breeding season (1 Mar—8 Aug), Atlantic Coastrf Savannah, GA, to Titusville, FL (37

season stomachs: 14 male, 15 female, 8 unknown sex): istagnd other crustacea 39% (57%);
terrestrial arthropods 29% (54%); fruit 8% (16%8nf8% (8%); aquatic arthropods 7% (24%);
tubers 5% (14%); gastropods 3% (14%). Most immorflay frequency of occurrence) nestling
foods at Charleston, S@ € 290 items obtained by neck-ligatures from 43dsoof 2—3 young,
25 Apr—1 Jun; WP): adult Odonata, mainly Libellal&d 16%; adult flies, mainly Stratiomyidae,
14%; spiders, mainly Lycosidae, 15%; Odonata naiddé; adult beetles 8%: Orthoptera, main
Acrididae, 7%; fish MenidiaandFundulug 4%; larval flies, mainly Stratiomyidae, 4%; adult
frogs Hyla cinareaandRana utricularig 2%; skink Eumecesp.) egg masses < %1” as quoteq
from Post et al. (1996). Many of the food typesniified are aquatic in origin, but T-REX does
not include residue estimates for aquatic foodgypeor now, assume that adults consume 929
invertebrates and 8% fruit, while juveniles consut®8% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/ Only one successful brood per year.

female/ season

mean number of fledglings/ fpsn 1.97 “Mean number of fledglings produced/sastid nest 1.97 + 0.67 (SD) (Post 1995)” as quoted

successful nest from Post et al. (1996).

mean number of fledglings/ female/| ARS “Reproductive success (RS) of tree-nestingales in S. Carolina (1986-1988) same as that of

season (ARS)

contemporaneous marsh-nesting females: fledgliadumtion of former 0.64/nest; of latter,

0.62/nest” as quoted from Post et al. (1996).

Reference list

Alisauskas, R. T., and C. D. Ankney. 1992. The obstgg laying and its relationship to nutrientene®s in waterfowl. InEcology and Management of
Breeding WaterfowlB. Batt (Ed.), University of Minnesota Press. Pp&3.

Bancroft, G. T. 1983. Reproductive tactics of thrually dimorphic Boat-tailed Grackle (Aves). PhdeSis. Univ. of South Florida, Tampa.

Bancroft, G. T. 1986. Nesting success and mortafitye Boat-tailed Gracklé&uk 103:86-99.

Bancroft, G. T. 1987. Mating system and nestingnphegy of the Boat-tailed Grackle in central Fleri&la. Field Nat 15:1-18.

187



Species Life-History Profiles — 12 December 2013

Dunham, M. L. 1988. Habitat quality, nest densitg aeproductive success in female Boat-tailed GegclMaster's Thesis. Univ. of South Florida, Tampa

Ehrlich, P. R., D. S. Dobkin, and D. Wheye. 1988 Birder's Handbook: A Field Guide to the Naludistory of North American Birds. Simon & Scheist
Inc., New York. 785 pp.

Post, W. 1995. Reproduction of female Boat-taileddkles: comparisons between South Carolina anddéld. Field Ornithol 66:221-230.

Post, W., J. P. Poston and G. T. Bancroft. 1996italed Grackle (Quiscalus major), The Birds afrth America Online (A. Poole, Ed.). Ithaca: Cothealb
of Ornithology; Retrieved from the Birds of Northmirica Onlinehttp://bna.birds.cornell.edu.bnaproxy.birds.coreelli/bna/species/207

188



Species Life-History Profiles — 12 December 2013

Great-tailed Grackle (Quiscalus mexicanus)

Four-letter Alpha Code: GTGR

Species life-history parameters | Model | Typical | Rational
Code | value

daily mortality rate during laying & ml 0.0047 | Table 1 of Johnson and Peer (2001) eppparent nest success of 86.5% (n=517) in TXofTut

incubation 1962) and 72.8% (n=92) in LA (Guillory et al 1981)Y.he weighted mean nest success is 84.4%,

Jaily mortality rate during nestiing- m2 0.0047 \(/)vr(1)i827means that over a 36 d nest period (i.e.13338-1) the daily nest mortality rate would be

rearing

date of first egg of first nest (dd- T1 Apr-1 | In Houston, TX, mean date of first eggMér + 3 d SD (range 23—-29 Mar= 3 yr; KJ). In

mmm) Austin, TX, first eggs laid in first week of AprS€lander and Hauser 1965). In Evangeline Parjsh,

date of first egg of last nest (dd- Tlast | Jun-30| LA, first eggs on 4 and 11 Apr (Guillory et al. 198 Second breeding effort peaks in Jun

mmm) (Selander and Hauser 1965, KJ). Period betweenddtirst and last nests of season in Houston,
TX, 96 din 1994, 162 d in 1995. Based of Figud dohnson and Peer (2001), typical core egg
laying initiation dates of April 1 to June 30.

length of rapid follicle growth period| rfg 5 Based on allometric equation (RFG = 2.852*Eggss "0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using an egg mass of 8.3 g, assume rfg.= 5

mean clutch size clutch 3 Size ranges from 1 tggs €BDP). Mode 3 or 4 eggs (Skutch 1954, Selah€lé, Bailey and
Griffin 1969, Oberholser 1974, Guillory et al. 198DP). May show latitudinal variation in
clutch size: Sonora, Mexico, 3.8 € 11; Selander and Giller 1961); Louisiana, 30.Q7 SD (i =
106; Guillory et al. 1981); central Texas, 3.4 £0SD @ = 31; Selander 1960); Sinton, TX, 3.2
(n=276; Peer and Sealy 2000) and 3.3 + 0.12r8D517; Tutor 1962); Nayarit, Mexico, 2.8 £
12; Selander and Giller 1961); and Guatemala,r249; Skutch 1954). Assume typical clutch
size in US is 3.

mean intra-egg laying interval (days eli 1 One ggucally laid/d, but may skip a day (BDP).

egg on which female typically begins penult 1 Incubation of 3-egg clutches begins afémond or third egg laid; of 4-egg clutches afteosd,

incubation—penultimate (1) or last (0 third, or fourth egg (Teather and Weatherhead 1989)

duration from start of incubation to I 13 Thirteen to 14 d (Guillory et al. 1981, Pe6B&).

hatch (days)

duration from hatch to fledging of N 21 20-23 d (Ehrlich et al 1988)

nestlings (days)

duration since nest failure due to other We 11 Females rebuilt nests and laid new eggsmwihinean of 11.2 d + 2.8 SE (range 3-19), following

reasons until female initiates new nest experiments in which nests were completely remdegr and Sealy 2000, BDP).

(days)
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duration since successful fledging Wi 26 “One or 2 successful clutches/breeding seas@male alone feeds fledglings, which may J

until female initiates new nest (days continue following and begging from female for seeveeks after fledging. Second nest star
amean of 62 d + 8.76 SD (range 49-83,19 nests; KJ) following first, successful ness’
guoted from Johnson and Peer (2001). If typieat period (from first egg to fledging) takes 3
d (i.e., 21+13+3-1), the duration for Wf would hgpeoximately 26 d (range 13-47).

female body weight (g) during Bdywt | 115.9 | Average female body mass approximd&abp that of male. ASY male 221.5 g + 18.5 SD (ran

breeding season 190-253n = 29; KJ); ASY female 115.9 + 9.1 SD (range 102~13= 16; KJ)” as quoted from
Johnson and Peer (2001).

diet composition during breeding I “Breeding season: Animal material, includingents and other invertebrates, and some plant

season material. Adult females primarily insectivoroudf 283 prey items collected from nestlings age
5-11 d at Welder Wildlife Refuge, TX (Teather angédherhead 1988), 45% were orthopteran|
and 35% arachnids. Lepidopteran larvae (9%), dipterl small mammal, andAbholislizard
were other items identified” as quoted from Johraod Peer (2001). Assume adults and
juveniles consume diets of 100% invertebrates.

mean number of nest attempts/

female/ season

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 2.61 Tutor (1962) reported that a total of@1l6édglings were produced from 447 successfulmgs.,

successful nest 86.46% of 517 total nests) for a mean number afgliegs/successful nest of 2.61.

mean number of fledglings/ female/| ARS

season (ARS)
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House finch Carpodacus mexicanus)

Four-letter Alpha Code: HOFI

[¢)

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.0176 | Little data on nest success rates. In5286 (25/48) of nests successful (Evenden 196¥MI,
incubation 55% (85/154) of nests successful (Hill 1993). B, 80% (8/10) of nests successful (Hensley
- - - - 1954). Weighted average of 56% nest success. vdmesting period, daily nest success rate

;j:;llr)i/nrgortahty rate during nestling- m2 0.0176 0.9824, so daily nest mortality rate = 0.0176.

date of first egg of first nest (dd- T1 2-Apr | Based on mean of laying initiation dat28-Mar) from Hill (1993) (see Table 1), but sinbege

mmm) seem to represent extreme dates, assume egglgpinglly starts a week later (2-Apr).

date of first egg of last nest (dd- Tlast 27-Jun| Based on mean of laying end dateslj§rdm Hill (1993) minus 4 d for mean clutch size

mmm) Table 1), but since these seem to represent extiletes, assume egglaying typically ends a week
earlier (27-Jun).

length of rapid follicle growth period rfg 4 RFG for passerines typically 3-4 d.

(RFG) for each egg (days)

mean clutch size clutch 4 Based on clutch size slatamarized from Hill (1993) below, typical clutsize is 4 eggs.

mean intra-egg laying interval (days eli 1 Femddgone egg per day (Bergtold 1913, van Riper 1976

egg on which female typically begins penult 0 “Some females wait until the last eggaid ko begin constant incubation, but others bé&ginday

incubation—penultimate (1) or last (O before the last egg or possibly earlier. Timingo$et of incubation.... May be related to
temperature, and hence season, but more studgdedéas quoted from Hill (1993).

duration from start of incubation to | 14 “Eggs typically hatch after 13 or 14 d of ibation” (Hill 1993).

hatch (days)

duration from hatch to fledging of N 15 “residence of individual young varied fromtb119 days within one nest, with nest averages

nestlings (days) ranging from 13.2 to 17.0 days; the overall avenage 15.1 days” (Evenden 1957).

duration since nest failure due to other We 5 “Birds renest quickly after loss of nest. €maction of new nest often begins within one day o

reasons until female initiates new negst loss” (Hill 1993). Assume 5 days until first eggriew nest.

(days)

duration since successful fledging Wi 5 “Early in the season, females generally reaftsr young fledge and males feed fledglings alon

until female initiates new nest (days Later in the season, both parents can be seemtg#iddglings, likely when a female is finished
for the season” (Hill 1993). Assume 5 d until ffiegig in new nest.

female body weight (g) during Bdywt 22 Weighted mean of female body weights fidinNY, and HI = 22 g (Hill 1993)

breeding season
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diet composition during breeding G In CA, Beal (1907) reported 97% plant matenabstly seeds, in all seasons (n=1207), with

season remainder as insects, primarily aphids. Basecergtiantitative diet breakdown for April, May
and June, the average adult diet is 88% seedstuiteaind 5% insects (Beal 1907). “Young fed
almost exclusively plant food (97.6% plant, 2.4%aals, n = 46 nestlings; Beal 1907)” as quot
from Hill (1993). Weed seeds make up the bulkuetpile diet. Assume juveniles consume 98
seeds and 2% insects.

mean number of nest attempts/ In MI, most females renest at least once aftéeeifailure or success, and many build at least 3

female/ season nests (Hill 1993).

mean number of successful broods/

female/ season

mean number of fledglings/ fpsn 3.48 In MI, 3.48 £ 1.33 (SD) fledglings/susstil nest, n=85, range 1-6 (Hill 1993).

successful nest

mean number of fledglings/ female/| ARS

season (ARS)
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American goldfinch (Carduelistristis)

Four-letter Alpha Code: AMGO

Species life-history parameters | Model | Typical | Rationals
Code | value
daily mortality rate during laying & ml 0.011 | Older females (n= 39) had 77.8% nest sgapempared to 69.6% success rate for 1st-year
incubation females (n=134); weighted mean ((0.778*39)+(0.6%2)/173 = 0.7168 overall nest success
dai ity Tate dun tino- 5 0011 (Middleton 1979). Over a 30 d nesting period (i5e1+13+13), the daily nest mortality rate in
r:;r)i/nmor ality rate during nestiing m ) 0.011. No distinction made between incubationmestling period in Middleton. In IN, 8 of 24
9 nests (i.e., 33%) discovered at laying were sufgie@dolan 1963).
date of first egg of first nest (dd- Tl 1-Jul | July 1 thru Sept 1 from Figure 3 in Wission(Stokes 1950) (Julian dates 245-183=62),
mmm)
date of first egg of last nest (dd- Tlast 1-Sep
mmm)
length of rapid follicle growth period rfg 4 RFG for passerines typically 3-4 d.
(RFG) for each egg (days)
mean clutch size clutch 5 mean clutch size of 50236 (SD; n=77; range 2-7) eggs (Middleton 1993).
mean intra-egg laying interval (days eli 1 1 ceimal between eggs (Middleton 1993).
egg on which female typically begins penult 1 Incubation begins with penultimate eggddfiéton 1993).
incubation—penultimate (1) or last (0
duration from start of incubation to I 13 12-14 d (Middleton 1993).
hatch (days)
duration from hatch to fledging of N 13 12-14 d (Middleton 1993); 12.3 d (Holcomb 169
nestlings (days)
duration since nest failure due to other We 8 From nest failure untiflegg in new nest -- average of 10.8 d from 6 obskés 1950) and
reasons until female initiates new nest average of 6.9 d from 9 obs (Middleton 1979); (816)+(6.9*9))/15=8.46; Assume 8 d for this
(days) period.
duration since successful fledging Wi 6 For females laying a second clutch, the figg in 2° clutch was laid 3 to 10 d after fledging, bu
until female initiates new nest (days usually 5 or 6 d (Stokes 1950). Males assumadsiponsibility for raising the fledglings froni' 1
clutch for up to 3 wks. Females apparently steeparation for second clutch while still caring f
first clutch.
female body weight (g) during Bdywt 12.3 Female average for July and August (Néitih 1993).
breeding season
diet composition during breeding G Adults consume primarily small seeds of manyciEse especially composites (Middleton 1993).

season

Juveniles fed regurgitated seeds. Assume bothsaaodl juveniles consume 100% seeds.
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mean number of nest attempts/
female/ season

mean number of successful broods/
female/ season

mean number of fledglings/ fpsn 2.9 3.4 £1.10 (SD; n=25) and 2.8 + 1.15 @)=thicks per successful nests for experiencediestd

successful nest time nesters (Middleton 1993); weighted mean -4((35)+(2.8*92)/117) = 2.9
fledglings/successful nest.

mean number of fledglings/ female/| ARS 3.7 7.2 +£1.34 (SD; n=9) and 3.3 + 1.3 (n=88rkskeason for double and single-brooded females,

season (ARS)

respectively (Middleton 1993); weighted mean --2(®)+(3.3*83))/92 = 3.7
fledglings/female/year.
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House sparrow Passer domesticus)

Four-letter Alpha Code: HOSP

Species life-history parameters | Model | Typical | Rationals
Code | value

daily mortality rate during laying & ml 0.0154 | 0.582 successful nests/total nests is&&a(Lowther and Cink 1992), so over a 30 d nesbghe

incubation 0.9821 daily survival rate; 81.3% of 316 nesteasfully hatched at least | hatchling in
Michigan (Anderson 1994), so over 16 d laying/iratitin period = 0.9871 daily survival rate;
average of daily survival rates = 0.9846.

daily mortality rate during nestling- m2 0.0135| 0.582 successful nests/total nests is&a(lLowther and Cink 1992), so over a 30 d ne#dgpe

rearing 0.9821 daily survival rate; 87.9% of 232 nestdwhiaitchlings fledged at least one chick in
Michigan (Anderson 1994), so over 14 d nestlingqaer 0.9908 daily survival rate; average of
daily survival rates = 0.9865.

date of first egg of first nest (dd- Tl 1-Apr | At Lawrence, KS first egg of season oniApiin 1975 and March 7 in 1976 and first eggaxftl

mmm) nest on August 7 in 1975 and August 3 in 1976 (Mwrp978).

date of first egg of last nest (dd- Tlast 6-Aug | At Calgary first egg of season on April 19 in 1% March 31 in 1976 and first egg of last ne

mmm) on August 4 in 1975 and August 8 in 1976 (Murphy8p
Weighted average dates for both sites & both yefspsl 1 to August 6 (218-91=127).

length of rapid follicle growth period rfg 4 Based on allometric equation (RFG = 2.852*Egss ~0.31) from Alisauskas and Ankney

(RFG) for each egg (days) (1992), using and egg mass of 2.82 g, assume 4fd.=

mean clutch size clutch 5 5.14 + 0.93 (n=1423) am&as (Lowther and Cink 1992*); 4.96 + 0.06 SE é¢3Anderson
1994).

mean intra-egg laying interval (days eli 1 Eggd Hd in morning (Lowther and Cink 1992).

egg on which female typically begins penult 1 Incubation usually starts with penultimedg (Summers-Smith 1988); Novotny (1970) found

incubation—penultimate (1) or last (0 about equal number starting with last egg vs penate egg.

duration from start of incubation to I 12 Lowther and Cink 1992 and Anderson 1994.

hatch (days)

duration from hatch to fledging of N 14 Lowther and Cink 1992 and Anderson 1994.

nestlings (days)

duration since nest failure due to other We 7 No specific info yet on time to renesting aftélure; assume 7 d.

reasons until female initiates new nest

(days)

duration since successful fledging Wi 7 Inter-brood interval of 50 females average®Bad + 0.57 SE (range: -1 to 20 d) (Anderson 1994);

until female initiates new nest (days males care for fledglings.

female body weight (g) during Bdywt 28.4 28.4 + 1.4 (sd), n=1534 (Lowther andkC1992).

breeding season
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diet composition during breeding G Analysis of adult stomach contents (n=4,848¥%%eds and 4% insects and juveniles (n=2,8]

season 30% seeds and 68% insects (Kalmbach 1940 as aiteslwther and Cink 1992).

mean number of nest attempts/ Up to 8 nest attempts/yr; successful birds mas laclutches/yr (Lowther and Cink 1992).

female/ season

mean number of successful broods/ 1.55 1.55 successful nests/total females (LowdherCink 1992).

female/ season

mean number of fledglings/ fpsn 2.68 At Calgary: 3.11+1.80 (n=261) in 1978l 2.45+1.78 (n=387) in 1976 and

successful nest at Lawrence, KS: 2.66+1.88 (n=129) in 1975 and 21693 (n=271) in 1976 (Murphy 1978).
Weighted average for both sites: 2.68 fledglingsguccessful nest.

mean number of fledglings/ female/| ARS 7.23 At Calgary: 7.5+2.9 (n=109) in 1975 &n@kt3.0 (n=136) in 1976 and

season (ARS) at Lawrence, KS: 6.6+3.5 (n=52) in 1975 and 7.644=93) in 1976 (Murphy 1978).
Weighted average for both sites: 7.23 fledglingsfpmale per year.
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