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Abstract.  Advances in understanding animal population dynamics have progressed in several areas, specifically spatial and temporal sources of variation, at different rates.  While significant advances in the spatial aspects of population dynamics have been made, temporal variation has received less attention, although multi-annual fluctuations have been rigorously investigated.  Seasonality in population dynamics has been suggested to be important to understanding animal population dynamics, but seasonality in vital rates is rarely incorporated into population models, mostly because of limitations in data.  We sought to develop matrix population models of northern bobwhites that would accurately reflect seasonal variation in vital rates at the northern and southern extent of its range.  Northern bobwhites are a gallinaceous species in eastern North America whose numbers have been declining for at least four decades.  Based on life history theory, we predicted that juvenile fertility would be an important parameter in understanding influences on population growth rate.  Elasticity analyses suggested that juvenile winter survival had the largest potential impact on population growth rate; however, the observed contributions to population change differed by between northern and southern populations.  Incorporating the seasonality of vital rates into population models will lead to greater insights into a species’ population dynamics.
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INTRODUCTION
Increasing the understanding of animal population dynamics has long been a primary goal of ecologists (Kingsland 1985).  This goal has been both practical, as in the case of improved management capabilities for a species (Brault and Caswell 1993), as well as hypothetical, represented by theoretical advances in areas such as population and evolutionary ecology (Stearns 1992, Roff 2002).  The dynamic properties of populations have mainly been classified as either spatial or temporal in nature (Rhodes et al 1996).  Spatial aspects of population dynamics have received extensive attention and led to great advances in our understanding (Pulliam 1988, Hanski 1999) and examples (Hanski 1999, Senar et al. 2002) of how populations function spatially.  Empirically-based progress however, towards improved knowledge of temporal aspects of animal population dynamics has been less and primarily focuses on multi-annual variability (Turchin 2003), although numerous theoretical contributions related to demographic variability have been made (Tuljapurkar 1990, Benton and Grant 1996, Roff 2002).  Limitation to this multi-annual temporal scale has mainly been due to data limitations.  Empirically based estimates of vital rates at multiple periods during the annual cycle require greater effort than do annual estimates.  These requirements are heightened even more when dealing with very mobile species, such as migratory species.  The importance of a finer temporal scale, seasonality, to population dynamics has been previously recognized (Fretwell 1972, Horvitz and Schemske 1995, Pfister 1998), but rarely addressed empirically (but see Lima et al. 2003).  

Most animals live in a seasonal environment, and these habitats are this because of systematic or regular fluctuations in resource abundance and quality (Fretwell 1972).  Thus, a species’ demography should reflect this variation.   Perhaps the most obvious example of this variation is fertility of birth-pulse species (Caswell 2001), where reproduction is attempted only during a distinct period in the annual cycle (breeding season) when reproduction and survival of young is favorable.  Similarly, yet less obvious, is the seasonal variation in survival rates.  Since the number of animals entering one season is dependent on the vital rate(s) the previous season, demography in one season could influence demography in another season, especially in the presence of density dependent processes.  Understanding seasonality in population dynamics and the resulting life history tradeoffs between seasons could lead to new insights into life history theory (Roff 2002) and improved efficacy of management efforts (Lima et al. 2003).


Northern bobwhites (Colinus virginianus) are a small, gallinaceous bird inhabiting early successional habitats in the eastern US (Brennan 1999).  While bobwhites are one of the most extensively studied avian species (Brennan 1999), populations have been declining throughout most of their range for at least the last 4 decades (Brennan 1999).  In an effort to improve understanding and management of bobwhites, we sought to investigate both multi-annual and seasonal variations in their demography.  We also hoped to gain a better understanding of how bobwhite population dynamics varied between the northern and southern extents of its range.  To this end, our objective was to construct matrix population models (Caswell 2001) to describe seasonal variation in bobwhite population dynamics for a population in Alabama and Wisconsin.  

Life history theory predicts that the population growth rate of a species with low annual survival and high levels of fertility should be most influenced by perturbations to fertility, especially in the younger age classes (Sæther and Bakke 2000, Heppell et al. 2000).  Because bobwhites are aptly described by this type of demographic structure (Brennan 1999), we predicted that changes in juvenile fertility would most influence population growth rate in both the Alabama and Wisconsin populations.  Natural selection should act to minimize the variability in this influential parameter (Pfister 1998).  Thus, we also sought to evaluate the temporal aspects of influence of changes in juvenile fertility to changes in population growth rate.  We predicted that fluctuations in juvenile fertility would have on average the greatest contribution to observed changes population growth rate.  We sought to interpret these results with the goal of improving the understanding of bobwhite population dynamics, as well as enhancing management recommendations for bobwhites in northern and southern populations. 
METHODS
Parameter estimation and periodic matrix model development


We used census data from northern bobwhite populations in Alabama (Speake 1967) and Wisconsin (Kabat and Thompson 1963) to estimate vital rates for periodic matrix population models of both populations.  These datasets were chosen because of the duration of study (i.e., 13 years in Alabama and 10 years in Wisconsin) and because field methodologies were similar.  Because of this similarity, descriptions of vital rate estimation from census data and matrix model construction and analysis are described simultaneously hereafter.

Bobwhite populations were censused twice annually during 2-3 week intervals centered on or about 1 April and 15 November between 1951 to 1963 in Alabama (Speake 1967) and 1942 and 1951 in Wisconsin (Kabat and Thompson 1963).  Bobwhite coveys were either trapped (Wisconsin) or located repeatedly with trained bird dogs (Alabama).  Trapped birds were banded, aged, and sexed (Kabat and Thompson 1963) while bobwhite coveys located with bird dogs were revisited during the census interval until counts of individuals stabilized (typically 3-4 encounters; Speake 1967).  Speake (1967) verified that censusing bobwhites with trained bird dogs and covey counts accurately estimated total population size.  During spring 1962, extensive live trapping was conducted.  This resulted in 110 individuals being trapped and identified 10 other “trap shy” bobwhites, whereas population estimates from the bird dog/covey count technique had estimated 119 individuals on the study site.  Censusing gallinaceous birds with trained bird dogs has been used reliably in other studies (e.g., Hudson et al. 1998).  Both Kabat and Thompson (1963) and Speake (1967) give estimates of total population size for both census periods.  Abundance estimates of the 15 November census were also given by age class, juvenile and adult.  Fall abundance estimates of juveniles and adults were determined either directly through trapping data in Wisconsin (Kabat and Thompson 1963) or indirectly by multiplying the fall abundance estimate by an age ratio determined annually from local and state hunter surveys in Alabama (Speake 1967).    

For periodic matrix construction, estimates of winter (16 November-1 April) and summer (2 April-15 November) season survival and fertility were calculated from census data.  Winter survival estimates for juveniles,
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, were calculated as the proportional change in number of individuals present 15 April in year t and the number of adult bobwhites on 15 November in year t.  Bobwhites were assumed to mature to the next age class just prior to the November census (Brennan 1999).  Fertility (
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for juveniles and adults, respectively) was estimated as number of females produced per number of 1 April females, and present at the 15 November census.  Periodic matrices were constructed to reflect a winter (16 November-1 April) and summer (2 April-15 November) population and took the form:
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where BW and BS represents the winter and summer season, respectively.
Although vital rates in the periodic matrices do not differ by age, it will be demonstrated later that age structure, even in this simplistic model, can be important for evaluation and interpretation of the life cycle.  Additionally, several studies have not found significant differences in either annual or seasonal survival of juvenile and adult bobwhites (Curtis et al. 1988, Pollock et al. 1989, Burger et al. 1995, Townsend et al. 2003).  Although we were unable to locate published fertility estimates for bobwhites, consideration of other data (i.e. nesting effort, mean clutch size, nest success, chick survival) suggest our estimates are reasonable.  Estimation of vital rates as done here assumes that ingress and egress of individuals to the study population was non-existent or negligible.  We feel analysis of these vital rates is appropriate because: 1) study areas were large (WI=1820 ha, AL=570 ha), 2) field effort was immense, and 3) vital rate estimates were similar to other published demographic estimates.
Perturbation analyses of periodic matrix models 

To understand the degree of influence of survival and fertility estimates on population growth rate, we conducted prospective and retrospective perturbation analyses of periodic matrix population models for the Alabama and Wisconsin populations.  Prospective perturbation analysis involved calculation of elasticities of elements in periodic matrices BW and BS (Caswell 2001).  Periodic matrices used for prospective perturbation analyses were populated with mean vital rate estimates per population.  Elasticity of a vital rate indicate the degree to which population growth rate would be influenced for a small proportional change in that vital rate (Caswell 2001).  Elasticities of elements in periodic matrices were made to sum to unity (Caswell 2001).  We also conducted randomization tests between the population growth rate and vital rates of the Alabama and Wisconsin populations in order to determine if observed differences in quantities were real or by chance (Caswell 2001).

The retrospective perturbation analysis of periodic matrices was performed with life table response experiments (LTRE; Caswell 2001).  LTREs compare the observed change in population growth rate between two or more matrices and decompose this difference into contributions from individual demographic variables, while simultaneously considering the sensitivities and observed changes of demographic variables.  An LTRE analysis, to our knowledge, has not been described for populations modeled by periodic matrices.  In populations described by an annual transition matrix, contributions to changes in population growth rate (λ) are calculated as follows:
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with r and m representing two populations being compared.  From equation (1), it can be seen that the contributions to changes in λ are dependent on sensitivities of the matrix
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, a matrix of mean value estimates from the annual matrices being compared.  In the periodic construct, the annual transition matrix 
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Here the contribution cijk of the parameter bijk (= (i,j) entry of the matrix 
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Equation (5) indicates that contributions to population change are derived from a mean matrix of all matrices being compared.  We felt this design inappropriate for time series data as vital rates in year t+1 should be most influenced by the vital rate structure in year t and not the average of all vital rates.  This is especially applicable for populations that exhibit density dependence in one or some vital rates.  Grant (1998) has in fact addressed this issue, but because it can be troublesome to elucidate the form of density dependence from time series abundance estimates (Shenk et al. 1998), we opted for a time sequential approach.

In this time sequential formulation, we used periodic matrices for year t as the reference (matrices with elements 
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 in equation [4]) to which periodic matrices for year t+1 (matrices with elements 
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 in equation [4]) were compared.  This was done within each study population and over all years of the respective studies.  Thus, individual contribution measurements reflect the degree to which a change in vital rates from year t to year t+1 influenced the corresponding change in population growth rate between years t and t+1.  
Inferences from LTRE analyses are typically made from contribution measurements from individual LTREs.  We however, conducted multiple LTREs in a time sequential method for each population (n=11 for Alabama and n=9 for Wisconsin) and sought to make interpretations from across all contributions within a population.  This approach will elucidate the stability of patterns in contributions to observed changes in vital rate structures.

Because vital rates in our periodic matrix models were a linear system and not functions of other vital rates, changes in both survival and fertility will always be positively related changes in population growth rate.  Therefore, we took the absolute value of each vital rate’s contribution measurement and calculated the mean contribution value of a vital rate across all LTREs within a study population.  Mean values for a vital rate’s absolute contribution measurements represents the long-term influence a vital rate may have on changes in population growth rate.  

We also conducted an LTRE between the Alabama and Wisconsin populations.  Periodic matrices were populated with mean vital rates for the respective population.  Because the population growth rate for each population was similar, contribution values reflect the important demographic differences between bobwhite populations at northern and southern latitudes.    
RESULTS


Vital rates estimated from Kabat and Thompson (1963) and Speake (1967) are similar to those reported in the literature (Brennan 1999) and therefore are likely accurate representations of the respective populations (Table 1).  Additionally, expected differences in certain vital rates occurred.  For example, winter survival of the Wisconsin population was significantly lower than that of the Alabama population (Table 1).  Conversely, fertility in the Wisconsin population was significantly higher than that of the Alabama population (Table 1).  Moreover, the asymptotic population growth rate of both populations (λWisconsin = 0.99, λAlabama = 1.12) are reasonable and not different (P[λWisconsin = λAlabama] = 0.252).  
Prospective perturbation analyses


Juvenile winter survival had the greatest potential influence on population growth rate in both the Alabama and Wisconsin populations; however elasticities for this particular vital rate were greater in Wisconsin than in Alabama (Table 1).  Survival rates collectively accounted for 62.3% and 57.9% of elasticity measurements in the Alabama and Wisconsin populations, respectively (Table 1).  Additionally, juvenile vital rates (winter survival, summer survival, and fertility) accounted for 74.8% and 84.3% of elasticity measurements in Alabama and Wisconsin, respectively (Table 1).

Retrospective perturbation analyses

In the Alabama bobwhite population, juvenile fertility had the largest average contribution to the observed changes in population growth rate, while juvenile winter survival in this population was the second most influential vital rate to observed changes in population growth rate (Table 1).  The above pattern was reversed in the Wisconsin bobwhite population.  Juvenile winter survival contributed most on average to observed changes in growth rate, and juvenile fertility was the second most influential vital rate on average in the Wisconsin population (Table 1).  Beyond juvenile fertility and juvenile winter survival in both populations, other vital rates in both populations had relatively little influence on changes in population growth rate and their level of influence was consistently nominal (Table 1, Fig. 1).


When the Alabama and Wisconsin populations were compared with LTRE, only juvenile fertility and juvenile winter survival had large contribution values.  Selected contributions are as follows:
	Vital rate
	Contribution

	Juvenile winter survival
	-0.467

	Juvenile fertility
	0.366

	Adult winter survival
	-0.112


The contribution value for adult fertility was < 0.09, while contributions of summer survival for both juveniles and adults were < -0.01. 
DISCUSSION


A major focus of life history theory is to understand interactions of a species’ demographic attributes and how these may influence evolution of that species (Stearns 1992, Roff 2002).  A major advancement in this arena has been the concept that elasticities of vital rates vary predictably across life histories.  For instance, population growth rate of species characterized by low annual fertility and high annual survival should be most influenced by changes in adult survival (Sæther and Bakke 2000, Heppell et al. 2000).  At the other end of the spectrum (i.e., low annual survival and high annual fertility), as in the case of bobwhites, juvenile fertility should most influence population growth.  We, however, did not find this to be true for either bobwhite population we investigated.  Instead, juvenile winter survival had the highest elasticity measurement.  Fertility of juveniles did though have the second highest elasticity in both populations.


The difference between elasticity calculations here versus elsewhere (e.g., Sæther and Bakke 2000) is the time scale.  We incorporated seasonality into population models whereas other examinations used population models with annual time steps, primarily because of limited data availability.  Lima et al. (2004) suggested that seasonality is recognized as a central aspect in small mammal demography, but that its incorporation into population models is rare.  This statement can easily be made of our understanding and investigation of avian demography.  Similar to Lima et al.’s (2004) investigation of several rodent species, our investigation demonstrates that incorporation of seasonality into population models is important to understanding the population dynamics of a species.
Implications for northern bobwhite management from elasticity results are similar between populations.  For both northern and southern populations, bobwhites would benefit most from increased winter survival, especially juveniles.  Current management for bobwhites primarily focuses on improved nesting habitat (Dimmick et al. 2002).  While maintenance of good nesting habitat is important, improving winter survival is more critical.  Beyond enhanced woody and brushy coverts that provide good habitat for bobwhites in winter, the impact of hunting on bobwhite winter survival is less clear.  Studies have found harvest mortality to act in an additive and compensatory fashion (Brennan 1999).  Further work on clarifying these potential density dependent processes could further our understanding of northern bobwhite population dynamics.


The demographic mechanisms in animal population dynamics are poorly understood (Dobson 1995), although LTRE analysis is helping to better understand these mechanisms (Oli et al. 2001, Lima et al. 2004).  LTRE analyses however are typically limited to investigating a natural or experimental treatment effect.  We employed this technique to investigate how bobwhite populations change from one year to another.  We then went further to understand the observed long-term average influence of a vital rate.  Additionally, the use of LTRE analyses of periodic matrices also gives a more detailed picture of demography of a species through out the annual cycle.  To our knowledge, both the consideration of average contributions and seasonal contributions is a novel interpretation of retrospective analyses, and can possibly shed even more light on the demographic mechanisms behind animal population dynamics.  

Average contribution estimates indicated that the demographic force behind population change differed between Alabama and Wisconsin.  In Alabama, juvenile fertility had the greatest average contribution to population change, while in Wisconsin juvenile winter survival had the greatest average influence on population growth.  These differing results support several ideas about bobwhite biology.  First, it has long been believed that dry, hot summers can be detrimental to bobwhite nesting effort (Brennan 1999).  In fact, Guthery et al. (2001) recently demonstrated that bobwhites in Texas cease reproduction above temperatures of 39.2 C°.  The likelihood of high temperatures influencing bobwhite reproduction likely decreases with latitude, resulting in relatively consistent reproduction in northern latitudes.  Conversely, bobwhite populations in these northern latitudes face severe winters where survival can be depressed due to limited food availability, increased predation risk, and exposure to low temperatures (Errington and Hamerstrom 1936).  These conditions are experienced with less frequency at southern latitudes.  A seasonal, retrospective analysis allowed us to identify these differing demographic forces.  

Little work has addressed the comparative demography of a species due to differences in latitude.  While extensive work has documented latitudinal changes in clutch size, for example, a complete demographic analysis for bobwhites across a latitudinal gradient has not been done.  Our results further indicate that the difference in juvenile fertility in southern populations and juvenile winter survival in northern populations is of key interest.  Because both populations experienced similar growth rates over the periods of study, the LTRE analysis between Alabama and Wisconsin suggest that bobwhites may maintain stable populations through compensation between juvenile fertility and juvenile winter survival.

While the use of results from prospective analyses is best for formulation of management recommendations (Caswell 2001), our extension of LTRE results to average contributions is meaningful for managers.  Contribution estimates averaged over several years (12 years in Alabama and 10 years in Wisconsin) begin to reveal the demographic force expected within a population.  These results suggest that bobwhite managers at southern latitudes should be aware that reproduction can have a substantial influence on population change.  This has been suggested for populations in semi-arid habitats (Texas, Oklahoma, etc.), but it may also operate in the Southeastern US.  While climatic conditions can not be overcome, management focused at improving nesting effort and success would be helpful to maintaining southern bobwhite populations.  Conversely, managers at northern latitudes should consider that declines in winter survival, especially for juveniles, can have a large influence on population change.  So while juvenile winter survival has the greatest potential influence on population growth, managers should also be aware of other influential demographic variables that can be expected to vary.
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TABLE 1.  Vital rates estimates used to parameterize periodic matrix models of northern bobwhites in Alabama and Wisconsin, results of prospective (elasticity) and retrospective (contribution) perturbation analyses, and probabilities of differences in vital rates between Alabama and Wisconsin.  Winter was considered to occur from 16 November to 1 April and summer from 2 April to 15 November.  Vital rate estimates are mean values of census estimated values.  Prospective perturbation analyses are from periodic matrices populated with vital rate estimates.  Mean estimates for contributions were calculated from all contribution measurements when life table response experiments compared year t+1 to year t.  

	
	Alabama
	
	Wisconsin
	P[θAlabama=θWisconsin]

	
	Vital rate estimate
	Elasticity
	Mean Contribution
	
	Vital rate estimate
	Elasticity
	Mean Contribution
	Vital rate

	Juvenile winter survival
	0.713
	0.376
	0.230
	
	0.418
	0.421
	0.374
	0.031

	Adult winter survival
	0.713
	0.124
	0.085
	
	0.418
	0.079
	0.065
	0.031

	Juvenile fertility
	1.183
	0.280
	0.370
	
	1.986
	0.355
	0.209
	0.027

	Adult fertility
	1.183
	0.092
	0.128
	
	1.986
	0.066
	0.040
	0.027

	Juvenile summer survival
	0.391
	0.092
	0.109
	
	0.371
	0.066
	0.050
	0.819

	Adult summer survival
	0.391
	0.031
	0.042
	
	0.371
	0.012
	0.009
	0.819


Fig. 1.  Plots of temporal variation in vital rate contributions to changes in population growth rate for northern bobwhite populations in Wisconsin and Alabama.  Absolute contribution values for a vital rate in year t represent the contribution to the change in population growth rate from that year t to year t+1.
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LTRE  WI vs AL

		PERIODIC MATRICES																		ANNUAL MATRICES

														WISC						WISC

		W						S						A						A

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549				0.1549		0.1549

														ALA						ALA

		W						S						A						A

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786				0.2786		0.2786

		Calculating mean matrices Sens

		MEAN W						MEAN S						A mean						MEAN A

		0.5653		0.0000				1.5846		1.5846				0.8958		0.8958				0.8367		0.8367

		0.0000		0.5653				0.3808		0.3808				0.2153		0.2153				0.2168		0.2168

		Transpose of W						Transpose of S						Sens of A						Sens of Mean A

		0.5653		0.0000				1.5846		0.3808				0.8062		0.1938				0.7942		0.2058

		0.0000		0.5653				1.5846		0.3808				0.8062		0.1938				0.7942		0.2058

		Sens MEAN W						Sens MEAN S

		1.5846		0.3808				0.4558		0.1095

		1.5846		0.3808				0.4558		0.1095

		W						S

														Difference (Wisc)						Difference b/w AL and WI A

		-0.2947		0.0000				0.8027		0.8027										-0.0132		-0.0132

		0.0000		-0.2947				-0.0202		-0.0202										-0.1236		-0.1236

														Contribution (Wisc)						Contribution (WISC)

		-0.4670		0.0000				0.3659		0.0879										-0.0105		-0.0027

		0.0000		-0.1122				-0.0092		-0.0022										-0.0982		-0.0254

								Summed Contribution (periodic matrices)												Summed Contributions (annual matrices)

								fertilities		0.4538										fertilities		-0.0132

								survival		-0.5907										survival		-0.1236





WI  LTRE  years within site

																														ACTUAL VALUES														ABSOLUTE VALUES

																														Contributions														Contributions

																														Winter				Summer										Winter				Summer

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t-1 > spring t S		spring t > fall t S				ref		comparison		Swj		Swa		Fj		Fa		Ssj		Ssa				Juvenile winter survival		Adult winter survival		Juvenile fertility		Adult fertility		Juvenile summer survival		Adult summer survival

		1942		264		122		353		47		306		18.8		122.4		2.51		0.46		0.39				1942		1943		0.6685		0.1115		-0.0255		-0.0042		-0.0311		-0.0052				0.6685		0.1115		0.0255		0.0042		0.0311		0.0052

		1943		353		70		217		35		182		14		72.8		2.6		0.2		0.5				1943		1944		-0.8217		-0.1181		0.2794		0.0401		0.0976		0.0140				0.8217		0.1181		0.2794		0.0401		0.0976		0.0140

		1944		217		124		246		26		220		10.4		88		1.77		0.57		0.21				1944		1945		0.2766		0.0501		0.2073		0.0375		-0.0731		-0.0133				0.2766		0.0501		0.2073		0.0375		0.0731		0.0133

		1945		246		95		153		33		120		13.2		48		1.26		0.39		0.35				1945		1946		-0.0554		-0.0134		-0.3814		-0.0924		-0.0391		-0.0095				0.0554		0.0134		0.3814		0.0924		0.0391		0.0095

		1946		153		65		191		33		158		13.2		63.2		2.43		0.42		0.51				1946		1947		-0.0892		-0.0190		0.1451		0.0309		0.0254		0.0054				0.0892		0.0190		0.1451		0.0309		0.0254		0.0054

		1947		191		87		215		38		177		15.2		70.8		2.03		0.46		0.44				1947		1948		0.3447		0.0714		0.1270		0.0263		0.0423		0.0088				0.3447		0.0714		0.1270		0.0263		0.0423		0.0088

		1948		215		57		109		17		92		6.8		36.8		1.61		0.27		0.3				1948		1949		-0.3312		-0.0616		-0.2715		-0.0505		-0.0502		-0.0093				0.3312		0.0616		0.2715		0.0505		0.0502		0.0093

		1949		109		47		141		22		119		8.8		47.6		2.53		0.43		0.47				1949		1950		-0.3915		-0.0721		0.4167		0.0768		0.0798		0.0147				0.3915		0.0721		0.4167		0.0768		0.0798		0.0147

		1950		141		87		163		25		138		10		55.2		1.59		0.62		0.29				1950		1951		0.3886		0.0702		0.0293		0.0053		0.0084		0.0015				0.3886		0.0702		0.0293		0.0053		0.0084		0.0015

		1951		163		60		107		16		91		6.4		36.4		1.52		0.37		0.27						n=		9.0000

																																										mean		0.3742		0.0653		0.2092		0.0405		0.0497		0.0091

		Winter						Summer																																		variance		0.0603		0.0013		0.0198		0.0009		0.0008		0.0000

		Sj f>s		0				Fb>f		Fb>f																																SD		0.2456		0.0355		0.1408		0.0295		0.0286		0.0045

		0		Sa f>s				Sj s>f		Sa s>f

		contribution to change between 1942 to 1943																		contribution to change between 1943 to 1944																		contribution to change between 1944 to 1945																				contribution to change between 1945 to 1946																				contribution to change between 1946 to 1947																		contribution to change between 1947 to 1948																				contribution to change between 1948 to 1949																		contribution to change between 1949 to 1950																				contribution to change between 1950 to 1951

		1942						1942						1942						1943						1943						1943						1944						1944						1944								1945						1945						1945								1946						1946						1946						1947						1947						1947								1948						1948						1948						1949						1949						1949								1950						1950						1950								1951						1951

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer

		0.46		0				2.51		2.51				1.1546		1.1546				0.2		0				2.6		2.6				0.52		0.52				0.57		0				1.77		1.77				1.0089		1.0089						0.39		0				1.26		1.26				0.4914		0.4914						0.42		0				2.43		2.43				1.0206		1.0206				0.46		0				2.03		2.03				0.9338		0.9338						0.27		0				1.61		1.61				0.4347		0.4347				0.43		0				2.53		2.53				1.0879		1.0879						0.62		0				1.59		1.59				0.9858		0.9858						0.37		0				1.52		1.52

		0		0.46				0.39		0.39				0.1794		0.1794				0		0.2				0.5		0.5				0.1		0.1				0		0.57				0.21		0.21				0.1197		0.1197						0		0.39				0.39		0.39				0.1521		0.1521						0		0.42				0.51		0.51				0.2142		0.2142				0		0.46				0.44		0.44				0.2024		0.2024						0		0.27				0.3		0.3				0.081		0.081				0		0.43				0.47		0.47				0.2021		0.2021						0		0.62				0.29		0.29				0.1798		0.1798						0		0.37				0.27		0.27

		1943						1943						1943						1944						1944						1944						1945						1945						1945								1946						1946						1946								1947						1947						1947						1948						1948						1948								1949						1949						1949						1950						1950						1950								1951						1951						1951

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A

		0.2		0				2.6		2.6				0.5200		0.5200				0.57		0				1.77		1.77				1.0089		1.0089				0.39		0				1.26		1.26				0.4914		0.4914						0.42		0				2.43		2.43				1.0206		1.0206						0.46		0				2.03		2.03				0.9338		0.9338				0.27		0				1.61		1.61				0.4347		0.4347						0.43		0				2.53		2.53				1.0879		1.0879				0.62		0				1.59		1.59				0.9858		0.9858						0.37		0				1.52		1.52				0.5624		0.5624

		0		0.2				0.5		0.5				0.1000		0.1000				0		0.57				0.21		0.21				0.1197		0.1197				0		0.39				0.39		0.39				0.1521		0.1521						0		0.42				0.51		0.51				0.2142		0.2142						0		0.46				0.44		0.44				0.2024		0.2024				0		0.27				0.3		0.3				0.081		0.081						0		0.43				0.47		0.47				0.2021		0.2021				0		0.62				0.29		0.29				0.1798		0.1798						0		0.37				0.27		0.27				0.0999		0.0999

		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens																				Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens

		WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean

		0.3300		0.0000				2.5550		2.5550				0.8373		0.8373				0.3850		0.0000				2.1850		2.1850				0.7645		0.7645				0.4800		0.0000				1.5150		1.5150				0.7502		0.7502						0.4050		0.0000				1.8450		1.8450				0.7560		0.7560						0.4400		0.0000				2.2300		2.2300				0.9772		0.9772				0.3650		0.0000				1.8200		1.8200				0.6843		0.6843						0.3500		0.0000				2.0700		2.0700				0.7613		0.7613				0.5250		0.0000				2.0600		2.0600				1.0369		1.0369						0.4950		0.0000				1.5550		1.5550				0.7741		0.7741

		0.0000		0.3300				0.4450		0.4450				0.1397		0.1397				0.0000		0.3850				0.3550		0.3550				0.1099		0.1099				0.0000		0.4800				0.3000		0.3000				0.1359		0.1359						0.0000		0.4050				0.4500		0.4500				0.1832		0.1832						0.0000		0.4400				0.4750		0.4750				0.2083		0.2083				0.0000		0.3650				0.3700		0.3700				0.1417		0.1417						0.0000		0.3500				0.3850		0.3850				0.1416		0.1416				0.0000		0.5250				0.3800		0.3800				0.1910		0.1910						0.0000		0.4950				0.2800		0.2800				0.1399		0.1399

		Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A

		0.3300		0.0000				2.5550		0.4450				0.8570		0.1430				0.3850		0.0000				2.1850		0.3550				0.8744		0.1256				0.4800		0.0000				1.5150		0.3000				0.8466		0.1534						0.4050		0.0000				1.8450		0.4500				0.8050		0.1950						0.4400		0.0000				2.2300		0.4750				0.8243		0.1757				0.3650		0.0000				1.8200		0.3700				0.8284		0.1716						0.3500		0.0000				2.0700		0.3850				0.8432		0.1568				0.5250		0.0000				2.0600		0.3800				0.8445		0.1555						0.4950		0.0000				1.5550		0.2800				0.8470		0.1530

		0.0000		0.3300				2.5550		0.4450				0.8570		0.1430				0.0000		0.3850				2.1850		0.3550				0.8744		0.1256				0.0000		0.4800				1.5150		0.3000				0.8466		0.1534						0.0000		0.4050				1.8450		0.4500				0.8050		0.1950						0.0000		0.4400				2.2300		0.4750				0.8243		0.1757				0.0000		0.3650				1.8200		0.3700				0.8284		0.1716						0.0000		0.3500				2.0700		0.3850				0.8432		0.1568				0.0000		0.5250				2.0600		0.3800				0.8445		0.1555						0.0000		0.4950				1.5550		0.2800				0.8470		0.1530

		Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S

		2.5710		0.4290				0.2828		0.0472										2.2209		0.3191				0.3366		0.0484										1.5366		0.2784				0.4064		0.0736												1.8474		0.4476				0.3260		0.0790												2.2297		0.4753				0.3627		0.0773										1.8143		0.3757				0.3024		0.0626												2.0701		0.3849				0.2951		0.0549										2.0605		0.3795				0.4434		0.0816												1.5542		0.2808				0.4193		0.0757

		2.5710		0.4290				0.2828		0.0472										2.2209		0.3191				0.3366		0.0484										1.5366		0.2784				0.4064		0.0736												1.8474		0.4476				0.3260		0.0790												2.2297		0.4753				0.3627		0.0773										1.8143		0.3757				0.3024		0.0626												2.0701		0.3849				0.2951		0.0549										2.0605		0.3795				0.4434		0.0816												1.5542		0.2808				0.4193		0.0757

		W difference from 1942						S difference from 1942												W difference from 1943						S difference from 1943												W difference from 1944						S difference from 1944														W difference from 1945						S difference from 1945														W difference from 1946						S difference from 1946												W difference from 1947						S difference from 1947														W difference from 1948						S difference from 1948												W difference from 1949						S difference from 1949														W difference from 1950						S difference from 1950

		0.2600		0.0000				-0.0900		-0.0900										-0.3700		0.0000				0.8300		0.8300										0.1800		0.0000				0.5100		0.5100												-0.0300		0.0000				-1.1700		-1.1700												-0.0400		0.0000				0.4000		0.4000										0.1900		0.0000				0.4200		0.4200												-0.1600		0.0000				-0.9200		-0.9200										-0.1900		0.0000				0.9400		0.9400												0.2500		0.0000				0.0700		0.0700

		0.0000		0.2600				-0.1100		-0.1100										0.0000		-0.3700				0.2900		0.2900										0.0000		0.1800				-0.1800		-0.1800												0.0000		-0.0300				-0.1200		-0.1200												0.0000		-0.0400				0.0700		0.0700										0.0000		0.1900				0.1400		0.1400												0.0000		-0.1600				-0.1700		-0.1700										0.0000		-0.1900				0.1800		0.1800												0.0000		0.2500				0.0200		0.0200

		Contribution with 1942 as ref																		Contribution with 1943 as ref																		Contribution with 1944 as ref																				Contribution with 1945 as ref																				Contribution with 1946 as ref																		Contribution with 1947 as ref																				Contribution with 1948 as ref																		Contribution with 1949 as ref																				Contribution with 1950 as ref

		Winter						Summer												Winter						Summer												Winter						Summer														Winter						Summer														Winter						Summer												Winter						Summer														Winter						Summer												Winter						Summer														Winter						Summer

		0.6685		0.0000				-0.0255		-0.0042										-0.8217		0.0000				0.2794		0.0401										0.2766		0.0000				0.2073		0.0375												-0.0554		0.0000				-0.3814		-0.0924												-0.0892		0.0000				0.1451		0.0309										0.3447		0.0000				0.1270		0.0263												-0.3312		0.0000				-0.2715		-0.0505										-0.3915		0.0000				0.4167		0.0768												0.3886		0.0000				0.0293		0.0053

		0.0000		0.1115				-0.0311		-0.0052										0.0000		-0.1181				0.0976		0.0140										0.0000		0.0501				-0.0731		-0.0133												0.0000		-0.0134				-0.0391		-0.0095												0.0000		-0.0190				0.0254		0.0054										0.0000		0.0714				0.0423		0.0088												0.0000		-0.0616				-0.0502		-0.0093										0.0000		-0.0721				0.0798		0.0147												0.0000		0.0702				0.0084		0.0015





WI  LTRE  years within site
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		0		0		0		0		0		0
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Juvenile winter survival
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Juvenile fertility
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WI seasonal matrices 42-51  POS

		0

		0

		0

		0

		0

		0



Swj Swa Fj Fa Ssj Ssa

mean contribution

contribution variance

0

0

0

0

0
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AL  LTRE  years within site

		seasonal matrices

		Q = nov16 > apr15						L = apr16 > nov15

		Sj f>s		0				Fb>f		Fb>f						I USED A 60%MALE/40%FEMALE SEX RATIO BECAUSE Leopold 1945 and Dimmick 1992 both indicate it

		0		Sa f>s				Sj s>f		Sa s>f

																		5.37

								Fall Pop						Fecundity						Survival

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t-1 > spring t S		spring t > fall t S		fall t-1 > fall t S		Realized λ

		1929		-		22		121		19		102		7.6		40.8		4.64				0.86

		1930		121		112		257		40		217		16		86.8		1.94		0.93		0.36		0.33

		1931		257		236		400		62		338		24.8		135.2		1.43		0.92		0.26		0.24		2.12

		1932		400		290		406		63		343		25.2		137.2		1.18		0.73		0.22		0.16		1.56

		1933		406		339		433		67		366		26.8		146.4		1.08		0.83		0.20		0.17		1.02

		1934		433		288		411		63		348		25.2		139.2		1.21		0.67		0.22		0.15		1.07

		1935		411		196		416		64		352		25.6		140.8		1.80		0.48		0.33		0.16		0.95

		1936		416		65		140		22		118		8.8		47.2		1.82		0.16		0.34		0.05		1.01

		1937		140		25		158		24		134		9.6		53.6		5.36		0.18		0.96		0.17		0.34

		1938		158		39		148		23		125		9.2		50		3.21		0.25		0.59		0.15		1.13

		1939		148		97		318		49		269		19.6		107.6		2.77		0.66		0.51		0.33		0.94

		1940		318		133		288		44		244		17.6		97.6		1.83		0.42		0.33		0.14		2.15

		1941		288		142		264		41		223		16.4		89.2		1.57		0.49		0.29		0.14		0.91

		1942		264		122		353		47		306		18.8		122.4		2.51		0.46		0.39		0.18		0.92

		1943		353		70		217		35		182		14		72.8		2.60		0.20		0.50		0.10		1.34

		1944		217		124		246		26		220		10.4		88		1.77		0.57		0.21		0.12		0.61

		1945		246		95		153		33		120		13.2		48		1.26		0.39		0.35		0.13		1.13

		1946		153		65		191		33		158		13.2		63.2		2.43		0.42		0.51		0.22		0.62

		1947		191		87		215		38		177		15.2		70.8		2.03		0.46		0.44		0.20		1.25

		1948		215		57		109		17		92		6.8		36.8		1.61		0.27		0.30		0.08		1.13

		1949		109		47		141		22		119		8.8		47.6		2.53		0.43		0.47		0.20		0.51

		1950		141		87		163		25		138		10		55.2		1.59		0.62		0.29		0.18		1.29

		1951		163		60		107		16		91		6.4		36.4		1.52		0.37		0.27		0.10		1.16

																Mean =		1.9860		0.4180		0.3707		0.1672		1.1016

						MATRICES ARE ONLY FOR PERIOD 1942-1951, ONLY YEARS WHEN KABAT AND THOMPSON CONDUCTED EXTENSIVE TRAPPING										variance =		0.2482		0.0243		0.0233		0.0139

																SD =		0.4982		0.1560		0.1527		0.1180

		W						s						A		CV		25.0854		37.3157		41.2009		70.5637

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549

		W sens						S sens						A sens

		1.9860		0.3707				0.3522		0.0657				0.8428		0.1573

		1.9860		0.3707				0.3522		0.0657				0.8426		0.1573

		W elas						S elas						Summed elasticities by type

		0.8427		0.0000				0.7101		0.1326				survival elasticiites		0.5787

		0.0000		0.1573				0.1326		0.0247				fertility elasticiites		0.4213

		RELATIVE

		W elas						S elas						A elas

		0.4213		0.0000				0.3551		0.0663				0.7101		0.1326

		0.0000		0.0787				0.0663		0.0124				0.1326		0.0247

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		0.9850406735		0		84.3%		50.0%

		0		0		15.7%		50.0%

		r		-0.0150723458		(rate of increase)

		Ro		0.9822977056		(expected number of replacements)

		T		1.1850082479		(generation time - time for increase of Ro)

		mu1		1.1833617245		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0

		1		0		0

		0.1833617245		1.1833617245		0

		R (expected lifetime production)		0		0

		0.9822977056		0.9822977056		0

		Calculating seasonal sensitivities

		WI

		W						S						A

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549

		Transpose of W						Transpose of S						Sens of A

		0.4180		0.0000				1.9860		0.3707				0.8427		0.1573

		0.0000		0.4180				1.9860		0.3707				0.8427		0.1573

		Sens of W						Sens of A

		1.9860		0.3707				0.3522		0.0657

		1.9860		0.3707				0.3522		0.0657
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Al seasonal matrices  POST
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Link et al 2002  VSS calcs (WI)
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spring pop, year t
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stable age dist (real and calc)
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spring survival, year t

juves/adult, year t
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chick demographic estimates
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clutch size regression

																														ACTUAL VALUES														ABSOLUTE VALUES

																														Contributions														Contributions

																														Winter				Summer										Winter				Summer

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t+1 > spring t S		spring t > fall t S				ref		comparison		Swj		Swa		Fj		Fa		Ssj		Ssa				Juvenile winter survival		Adult winter survival		Juvenile fertility		Adult fertility		Juvenile summer survival		Adult summer survival

		1951		131.00		85.00		74.00		19.00		55.00		7.60		22.00		0.65		0.65		0.22				1951		1952		-0.2950		-0.0941		-0.3662		-0.1168		-0.1038		-0.0331				0.29		0.09		0.37		0.12		0.10		0.03

		1952		74.00		71.00		117.00		28.00		89.00		11.20		35.60		1.25		0.96		0.39				1952		1953		0.2766		0.1056		0.3264		0.1246		0.0000		0.0000				0.28		0.11		0.33		0.12		0.00		0.00

		1953		117.00		79.00		86.00		31.00		55.00		12.40		22.00		0.70		0.68		0.39				1953		1954		-0.2218		-0.1142		0.0111		0.0057		0.0333		0.0171				0.22		0.11		0.01		0.01		0.03		0.02

		1954		86.00		102.00		103.00		34.00		69.00		13.60		27.60		0.68		1.00		0.33				1954		1955		0.5546		0.1634		-0.9146		-0.2694		-0.0556		-0.0164				0.55		0.16		0.91		0.27		0.06		0.02

		1955		103.00		62.00		160.00		26.00		134.00		10.40		53.60		2.16		0.60		0.42				1955		1956		-0.1978		-0.0472		0.8005		0.1911		0.0974		0.0232				0.20		0.05		0.80		0.19		0.10		0.02

		1956		160.00		119.00		109.00		28.00		81.00		11.20		32.40		0.68		0.74		0.24				1956		1957		0.0891		0.0324		-0.3161		-0.1148		-0.1224		-0.0444				0.09		0.03		0.32		0.11		0.12		0.04

		1957		109.00		71.00		126.00		34.00		92.00		13.60		36.80		1.30		0.65		0.48				1957		1958		0.0641		0.0194		0.0144		0.0044		0.0912		0.0276				0.06		0.02		0.01		0.00		0.09		0.03

		1958		126.00		75.00		117.00		22.00		95.00		8.80		38.00		1.27		0.60		0.29				1958		1959		-0.2206		-0.0650		-0.0370		-0.0109		-0.0900		-0.0265				0.22		0.06		0.04		0.01		0.09		0.03

		1959		117.00		90.00		162.00		41.00		121.00		16.40		48.40		1.34		0.77		0.46				1959		1960		0.0000		0.0000		0.3577		0.1274		0.1079		0.0384				0.00		0.00		0.36		0.13		0.11		0.04

		1960		162.00		124.00		121.00		33.00		88.00		13.20		35.20		0.71		0.77		0.27				1960		1961		0.3579		0.1646		-0.5263		-0.2420		-0.3045		-0.1400				0.36		0.16		0.53		0.24		0.30		0.14

		1961		121.00		61.00		176.00		59.00		117.00		23.60		46.80		1.92		0.50		0.97				1961		1962		-0.2536		-0.1298		0.3981		0.2037		0.1951		0.0999				0.25		0.13		0.40		0.20		0.20		0.10

		1962		176.00		119.00		163.00		56.00		107.00		22.40		42.80		0.90		0.68		0.47						n=		11.0000

																																										mean		0.2301		0.0850		0.3699		0.1283		0.1092		0.0424

																																										variance		0.0230		0.0032		0.0878		0.0087		0.0067		0.0017

		Winter						Summer																																		SD		0.1517		0.0565		0.2963		0.0933		0.0819		0.0411

		Sj f>s		0				Fb>f		Fb>f

		0		Sa f>s				Sj s>f		Sa s>f

		contribution to change between 1951 to 1952																		contribution to change between 1952 to 1953																		contribution to change between 1953 to 1954																		contribution to change between 1954 to 1955																		contribution to change between 1955 to 1956																		contribution to change between 1956 to 1957																		contribution to change between 1957 to 1958																		contribution to change between 1958 to 1959																		contribution to change between 1959 to 1960																		contribution to change between 1960 to 1961																		contribution to change between 1961 to 1962

		1951						1951						1951						1952						1952						1952						1953						1953						1953						1954						1954						1954						1955						1955						1955						1956						1956						1956						1957						1957						1957						1958						1958						1958						1959						1959						1959						1960						1960						1960						1961						1961						1961						1962						1962						1962

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A

		0.65		0				0.65		0.65				0.4225		0.4225				0.96		0				1.25		1.25				1.2000		1.2000				0.68		0				0.7		0.7				0.4760		0.4760				1		0				0.68		0.68				0.6800		0.6800				0.6		0				2.16		2.16				1.2960		1.2960				0.74		0				0.68		0.68				0.5032		0.5032				0.65		0				1.3		1.3				0.8450		0.8450				0.6		0				1.27		1.27				0.7620		0.7620				0.77		0				1.34		1.34				1.0318		1.0318				0.77		0				0.71		0.71				0.5467		0.5467				0.5		0				1.92		1.92				0.9600		0.9600				0.68		0				0.9		0.9				0.6120		0.6120

		0		0.65				0.22		0.22				0.1430		0.1430				0		0.96				0.39		0.39				0.3744		0.3744				0		0.68				0.39		0.39				0.2652		0.2652				0		1				0.33		0.33				0.3300		0.3300				0		0.6				0.42		0.42				0.2520		0.2520				0		0.74				0.24		0.24				0.1776		0.1776				0		0.65				0.48		0.48				0.3120		0.3120				0		0.6				0.29		0.29				0.1740		0.1740				0		0.77				0.46		0.46				0.3542		0.3542				0		0.77				0.27		0.27				0.2079		0.2079				0		0.5				0.97		0.97				0.4850		0.4850				0		0.68				0.47		0.47				0.3196		0.3196

		1952						1952						1952						1953						1953						1953						1954						1954						1954						1955						1955						1955						1956						1956						1956						1957						1957						1957						1958						1958						1958						1959						1959						1959						1960						1960						1960						1961						1961						1961						1962						1962						1962

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A

		0.96		0				1.25		1.25				1.2000		1.2000				0.68		0				0.7		0.7				0.4760		0.4760				1		0				0.68		0.68				0.6800		0.6800				0.6		0				2.16		2.16				1.2960		1.2960				0.74		0				0.68		0.68				0.5032		0.5032				0.65		0				1.3		1.3				0.8450		0.8450				0.6		0				1.27		1.27				0.7620		0.7620				0.77		0				1.34		1.34				1.0318		1.0318				0.77		0				0.71		0.71				0.5467		0.5467				0.5		0				1.92		1.92				0.9600		0.9600				0.68		0				0.9		0.9				0.6120		0.6120

		0		0.96				0.39		0.39				0.3744		0.3744				0		0.68				0.39		0.39				0.2652		0.2652				0		1				0.33		0.33				0.3300		0.3300				0		0.6				0.42		0.42				0.2520		0.2520				0		0.74				0.24		0.24				0.1776		0.1776				0		0.65				0.48		0.48				0.3120		0.3120				0		0.6				0.29		0.29				0.1740		0.1740				0		0.77				0.46		0.46				0.3542		0.3542				0		0.77				0.27		0.27				0.2079		0.2079				0		0.5				0.97		0.97				0.4850		0.4850				0		0.68				0.47		0.47				0.3196		0.3196

		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens

		WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean

		0.8050		0.0000				0.9500		0.9500				0.8113		0.8113				0.8200		0.0000				0.9750		0.9750				0.8380		0.8380				0.8400		0.0000				0.6900		0.6900				0.5780		0.5780				0.8000		0.0000				1.4200		1.4200				0.9880		0.9880				0.6700		0.0000				1.4200		1.4200				0.8996		0.8996				0.6950		0.0000				0.9900		0.9900				0.6741		0.6741				0.6250		0.0000				1.2850		1.2850				0.8035		0.8035				0.6850		0.0000				1.3050		1.3050				0.8969		0.8969				0.7700		0.0000				1.0250		1.0250				0.7893		0.7893				0.6350		0.0000				1.3150		1.3150				0.7534		0.7534				0.5900		0.0000				1.4100		1.4100				0.7860		0.7860

		0.0000		0.8050				0.3050		0.3050				0.2587		0.2587				0.0000		0.8200				0.3900		0.3900				0.3198		0.3198				0.0000		0.8400				0.3600		0.3600				0.2976		0.2976				0.0000		0.8000				0.3750		0.3750				0.2910		0.2910				0.0000		0.6700				0.3300		0.3300				0.2148		0.2148				0.0000		0.6950				0.3600		0.3600				0.2448		0.2448				0.0000		0.6250				0.3850		0.3850				0.2430		0.2430				0.0000		0.6850				0.3750		0.3750				0.2641		0.2641				0.0000		0.7700				0.3650		0.3650				0.2811		0.2811				0.0000		0.6350				0.6200		0.6200				0.3465		0.3465				0.0000		0.5900				0.7200		0.7200				0.4023		0.4023

		Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A

		0.8050		0.0000				0.9500		0.3050				0.7582		0.2418				0.8200		0.0000				0.9750		0.3900				0.7238		0.2762				0.8400		0.0000				0.6900		0.3600				0.6601		0.3399				0.8000		0.0000				1.4200		0.3750				0.7725		0.2275				0.6700		0.0000				1.4200		0.3300				0.8073		0.1927				0.6950		0.0000				0.9900		0.3600				0.7336		0.2664				0.6250		0.0000				1.2850		0.3850				0.7678		0.2322				0.6850		0.0000				1.3050		0.3750				0.7725		0.2275				0.7700		0.0000				1.0250		0.3650				0.7374		0.2626				0.6350		0.0000				1.3150		0.6200				0.6850		0.3150				0.5900		0.0000				1.4100		0.7200				0.6614		0.3386

		0.0000		0.8050				0.9500		0.3050				0.7582		0.2418				0.0000		0.8200				0.9750		0.3900				0.7238		0.2762				0.0000		0.8400				0.6900		0.3600				0.6601		0.3399				0.0000		0.8000				1.4200		0.3750				0.7725		0.2275				0.0000		0.6700				1.4200		0.3300				0.8073		0.1927				0.0000		0.6950				0.9900		0.3600				0.7336		0.2664				0.0000		0.6250				1.2850		0.3850				0.7678		0.2322				0.0000		0.6850				1.3050		0.3750				0.7725		0.2275				0.0000		0.7700				1.0250		0.3650				0.7374		0.2626				0.0000		0.6350				1.3150		0.6200				0.6850		0.3150				0.0000		0.5900				1.4100		0.7200				0.6614		0.3386

		Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S

		0.9516		0.3034				0.6104		0.1946										0.9880		0.3770				0.5935		0.2265										0.6931		0.3569				0.5545		0.2855										1.3866		0.4084				0.6180		0.1820										1.4127		0.3373				0.5409		0.1291										0.9904		0.3596				0.5098		0.1852										1.2822		0.3878				0.4799		0.1451										1.2978		0.3822				0.5292		0.1558										1.0250		0.3650				0.5678		0.2022										1.3255		0.6095				0.4350		0.2000										1.4089		0.7211				0.3903		0.1997

		0.9516		0.3034				0.6104		0.1946										0.9880		0.3770				0.5935		0.2265										0.6931		0.3569				0.5545		0.2855										1.3866		0.4084				0.6180		0.1820										1.4127		0.3373				0.5409		0.1291										0.9904		0.3596				0.5098		0.1852										1.2822		0.3878				0.4799		0.1451										1.2978		0.3822				0.5292		0.1558										1.0250		0.3650				0.5678		0.2022										1.3255		0.6095				0.4350		0.2000										1.4089		0.7211				0.3903		0.1997

		W difference from 1951						S difference from 1951												W difference from 1952						S difference from 1952												W difference from 1953						S difference from 1953												W difference from 1954						S difference from 1954												W difference from 1955						S difference from 1955												W difference from 1956						S difference from 1956												W difference from 1957						S difference from 1957												W difference from 1958						S difference from 1958												W difference from 1959						S difference from 1959												W difference from 1960						S difference from 1960												W difference from 1961						S difference from 1961

		-0.3100		0.0000				-0.6000		-0.6000										0.2800		0.0000				0.5500		0.5500										-0.3200		0.0000				0.0200		0.0200										0.4000		0.0000				-1.4800		-1.4800										-0.1400		0.0000				1.4800		1.4800										0.0900		0.0000				-0.6200		-0.6200										0.0500		0.0000				0.0300		0.0300										-0.1700		0.0000				-0.0700		-0.0700										0.0000		0.0000				0.6300		0.6300										0.2700		0.0000				-1.2100		-1.2100										-0.1800		0.0000				1.0200		1.0200

		0.0000		-0.3100				-0.1700		-0.1700										0.0000		0.2800				0.0000		0.0000										0.0000		-0.3200				0.0600		0.0600										0.0000		0.4000				-0.0900		-0.0900										0.0000		-0.1400				0.1800		0.1800										0.0000		0.0900				-0.2400		-0.2400										0.0000		0.0500				0.1900		0.1900										0.0000		-0.1700				-0.1700		-0.1700										0.0000		0.0000				0.1900		0.1900										0.0000		0.2700				-0.7000		-0.7000										0.0000		-0.1800				0.5000		0.5000

		Contribution with 1951 as ref																		Contribution with 1952 as ref																		Contribution with 1953 as ref																		Contribution with 1954 as ref																		Contribution with 1955 as ref																		Contribution with 1956 as ref																		Contribution with 1957 as ref																		Contribution with 1958 as ref																		Contribution with 1959 as ref																		Contribution with 1960 as ref																		Contribution with 1961 as ref

		Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer

		-0.2950		0.0000				-0.3662		-0.1168										0.2766		0.0000				0.3264		0.1246										-0.2218		0.0000				0.0111		0.0057										0.5546		0.0000				-0.9146		-0.2694										-0.1978		0.0000				0.8005		0.1911										0.0891		0.0000				-0.3161		-0.1148										0.0641		0.0000				0.0144		0.0044										-0.2206		0.0000				-0.0370		-0.0109										0.0000		0.0000				0.3577		0.1274										0.3579		0.0000				-0.5263		-0.2420										-0.2536		0.0000				0.3981		0.2037

		0.0000		-0.0941				-0.1038		-0.0331										0.0000		0.1056				0.0000		0.0000										0.0000		-0.1142				0.0333		0.0171										0.0000		0.1634				-0.0556		-0.0164										0.0000		-0.0472				0.0974		0.0232										0.0000		0.0324				-0.1224		-0.0444										0.0000		0.0194				0.0912		0.0276										0.0000		-0.0650				-0.0900		-0.0265										0.0000		0.0000				0.1079		0.0384										0.0000		0.1646				-0.3045		-0.1400										0.0000		-0.1298				0.1951		0.0999





clutch size regression
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Juvenile winter survival

Adult winter survival

Juvenile fertility
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Juvenile summer survival
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brood survival from AL and WI
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EXAMP postbreed seasonal matrix

		seasonal matrices

		Q = nov16 > apr15						L = apr16 > nov15

		Sj f>s		0				Fb>f		Fb>f				I USED A 60%MALE/40%FEMALE SEX RATIO BECAUSE Leopold 1945 and Dimmick 1992 both indicate it

		0		Sa f>s				Sj s>f		Sa s>f

								Fall Pop						fecundity						Survival

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t+1 > spring t S		spring t > fall t S		fall t+1 > fall t S		Realized λ

		1950		-		66		131		10		121		4		48.4		1.83				0.15

		1951		131		85		74		19		55		7.6		22		0.65		0.65		0.22		0.15

		1952		74		71		117		28		89		11.2		35.6		1.25		0.96		0.39		0.38		0.56

		1953		117		79		86		31		55		12.4		22		0.70		0.68		0.39		0.26		1.58

		1954		86		102		103		34		69		13.6		27.6		0.68		1.00		0.33		0.33		0.74

		1955		103		62		160		26		134		10.4		53.6		2.16		0.60		0.42		0.25		1.20

		1956		160		119		109		28		81		11.2		32.4		0.68		0.74		0.24		0.18		1.55

		1957		109		71		126		34		92		13.6		36.8		1.30		0.65		0.48		0.31		0.68

		1958		126		75		117		22		95		8.8		38		1.27		0.60		0.29		0.17		1.16

		1959		117		90		162		41		121		16.4		48.4		1.34		0.77		0.46		0.35		0.93

		1960		162		124		121		33		88		13.2		35.2		0.71		0.77		0.27		0.20		1.38

		1961		121		61		176		59		117		23.6		46.8		1.92		0.50		0.97		0.49		0.75

		1962		176		119		163		56		107		22.4		42.8		0.90		0.68		0.47		0.32		1.45

		1963		163		110		122		-										0.67

																Mean =		1.1833		0.7127		0.3909		0.2830		1.0894

																Variance =		0.2757		0.0157		0.0183		0.0169

																SD =		0.5251		0.1255		0.1353		0.1300

		W						S						A		CV		44.3774		17.6076		34.6222		45.9529

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786

		W sens						S sens						A sens				0.2785829514

		1.1833						0.5304		0.1752				0.7518		0.2483

				0.3909				0.5304		0.1752				0.7515		0.2484

		W elas						S elas						Summed elasticities by type

		0.7517		0.0000				0.5594		0.1848				survival		0.6229		juvenile		0.7480

		0.0000		0.2483				0.1848		0.0611				fertility		0.3721		adult		0.2471

		RELATIVE

		W elas						S elas						A elas

		0.3758		0.0000				0.2797		0.0924				0.5650		0.1867

		0.0000		0.1242				0.0924		0.0305				0.1867		0.0617

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		1.121888221		0		75.2%		50.0%

		0		0		24.8%		50.0%

		r		0.1150131774		(rate of increase)

		Ro		1.1689566684		(expected number of replacements)

		T		1.3573367685		(generation time - time for increase of Ro)

		mu1		1.3861607539		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0

		1		0		0

		0.3861607539		1.3861607539		0

		R (expected lifetime production)		0		0

		1.1689566684		1.1689566684		0

		Calculating seasonal sensitivities

		AL

		W						S						A

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786

		Transpose of W						Transpose of S						Sens of A

		0.7127		0.0000				1.1833		0.3909				0.7517		0.2483

		0.0000		0.7127				1.1833		0.3909				0.7517		0.2483

		Sens of W						Sens of A

		1.1833		0.3909				0.5357		0.1770

		1.1833		0.3909				0.5357		0.1770



Travis Hayes Folk:
missing data so took median value from time t-1 and t+2

Travis Hayes Folk:
missing data so took median value from time t-1 and t+2

Travis Hayes Folk:
60%/40% sex ratio used



EXAMP postbreed seasonal matrix
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Lower Level elas example
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spring pop, year t
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spring survival
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		Brault and Caswell (1993; Ecology)

		sigma1		0.9554				0		0.0042635548		0.1132218801		0

		sigma2		0.9847				0.9774456507		0.91114291		0		0

		sigma3		0.9986				0		0.07355709		0.95336342		0

		sigma4		0.9804				0		0		0.04523658		0.9804

		gamma2		0.0747

		gamma3		0.0453

		m-mean		0.1186

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		1.0254045541		0		3.7%		27.6%

		0.9804		0		31.6%		29.0%								0.0452716865

		0.8342300437		0		32.3%		43.4%								0.3953641068

		0.0048717321		0		32.4%		0.0%								0.57448442

		r		0.0250872217		(rate of increase)		0								0

		Ro		2.011294586		(expected number of replacements)		0								0.2062192962

		T		27.8539646985		(generation time - time for increase of Ro)		0								-0.5996375466

		mu1		33.1964216345		(mean age of parents of offspring of a cohort)		0								0.3646928269

		N (fundamental matrix)		0		0		0

		1		0		0		0

		11.0001987536		11.2540259871		0		0

		17.349955973		17.7503024964		21.4423956474		0

		40.0435036414		40.9674989236		49.4888084742		51.0204081633

		R (expected lifetime production)		0		0		0

		2.011294586		2.0577047784		2.4277483498		0





		Comparing the stable age distribution as given by the R-evcotor of the dominant eigenvalue lambda to the realized age distribution at Nov 15 each year

				Wisconsin										Alabama

				# adults		#Juve		%adults		%juves				# adults		#Juve		%adults		%juves

				19		102		0.1570		0.8430				10		121		0.0763		0.9237

				40		217		0.1556		0.8444				19		55		0.2568		0.7432

				62		338		0.1550		0.8450				28		89		0.2393		0.7607

				63		343		0.1552		0.8448				31		55		0.3605		0.6395

				67		366		0.1547		0.8453				34		69		0.3301		0.6699

				63		348		0.1533		0.8467				26		134		0.1625		0.8375

				64		352		0.1538		0.8462				28		81		0.2569		0.7431

				22		118		0.1571		0.8429				34		92		0.2698		0.7302

				24		134		0.1519		0.8481				22		95		0.1880		0.8120

				23		125		0.1554		0.8446				41		121		0.2531		0.7469

				49		269		0.1541		0.8459				33		88		0.2727		0.7273

				44		244		0.1528		0.8472				59		117		0.3352		0.6648

				41		223		0.1553		0.8447				56		107		0.3436		0.6564

				47		306		0.1331		0.8669

				35		182		0.1613		0.8387						Real age dist		0.2573		0.7427

				26		220		0.1057		0.8943						R-evector		0.2483161389		0.7516838611

				33		120		0.2157		0.7843

				33		158		0.1728		0.8272

				38		177		0.1767		0.8233

				17		92		0.1560		0.8440

				22		119		0.1560		0.8440

				25		138		0.1534		0.8466

				16		91		0.1495		0.8505

						Real age dist		0.1562		0.8438

						R-evector		0.1573029993		0.8426970007





														MEAN														Mean hatch date

		nests/female/season												1.8000		nests/female/season										WISC		18-Jul

		n/f		n		location		latitude		source																AL		1-Jul

		1.8		112		Missouri		40.23911		Burger et al. 1995

		%clutch hatches in successful nests												0.8666		%clutch hatches in successful nests

		%		location		latitude		source

		0.8716		Kansas		38.35348		Taylor et al. 1999

		0.9682		Illinois		37.72394		Klimstra and Roseberry 1975

		0.806		Alabama		32.81374		Speake 1967

		0.875		Florida		30.66056		Stoddard 1931

		0.812		Texas		27.05390		Lehamn 1946

		% successful nests												0.4284		% successful nests

		%		n		location		latitude		source														fertility

		0.439		157		Missouri		40.23911		Burger et al. 1995												WI		3.1081199878

		0.34		35		North Carolina		35.90874		Puckett et al. 1995												AL		2.4163440657

		0.5		161		Oklahoma		35.58108		Peoples et al. 1996

		0.33		46		Mississippi		33.62930		Szukaitis 2001

		0.46		81		Texas		32.72531		Hernańdez et al. 2003

		0.48		50		Texas		32.72531		Hernańdez et al. 2001

		0.45		51		Florida		30.66056		DeVos and Mueller 1993

		% succesful broods

		%		location		latitude		source

		% chick surviving in successful brood												0.9637		% chick surviving in successful brood

		%		duration		DSR		location		latitude		source

		0.81		21>56		0.9940		Iowa		41.07834		Suchy and Munkel 2000

		0.36		H>39		0.9741		Oklahoma		35.88414		DeMaso et al. 1997

		0.29		H>31		0.9609		Florida		30.66056		DeVos and Mueller 1993

		0.465		1>10		0.9260		Florida		30.66056		Hammond 2001

		% birds incubating a nest in a season												0.4944		% birds incubating a nest in a season

		%		n		location		latitude		source

		0.5564210526		190		Iowa		41.07834		Suchy and Munkel 1993

		0.3		106		male

		0.88		84		female

		0.4503846154		260		Missouri		40.23911		Burger et al. 1995

		0.291		148		male

		0.661		112		female												study site		latitude		est clutch size		obs clutch size		source		diff

		0.322		339		Oklahoma		35.88414		Townsend et al. 2003								Piedmont substation		32.81374		12.710898074		12.4		Speake 1967		0.310898074

																		Prairie Du Sac		43.28692		14.858947292		15.95		Errington 1933		1.091052708



Travis Hayes Folk:
percentage of males and females that incubated nests

Travis Hayes Folk:
WSB 31:521-527

Travis Hayes Folk:
WSB 29:1212-1218

Travis Hayes Folk:
included only estiamtes from telemetry studies

Travis Hayes Folk:
nesting females that survived the nesting season

Travis Hayes Folk:
sample for females only

Travis Hayes Folk:
regional estimate

Travis Hayes Folk:
regional estimate

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
Wildlife Monographs 41

Travis Hayes Folk:
AU dissertation

Travis Hayes Folk:
JWM 63:675-685

Travis Hayes Folk:
Quail III:83-90

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
Quail III:83-90

Travis Hayes Folk:
SEAFWA 49:505-515

Travis Hayes Folk:
TX Quail Shortcourse II:1-6 (from Rollins and Carroll 2001, WSB 29:39-51)

Travis Hayes Folk:
JWM 61:846-853

Travis Hayes Folk:
Quail III:82-84

Travis Hayes Folk:
Quail III:69-73

Travis Hayes Folk:
Am Mid-Nat 150:73-82

Travis Hayes Folk:
Miss State thesis

Travis Hayes Folk:
Miss State thesis

Travis Hayes Folk:
included only estiamtes from telemetry studies

Travis Hayes Folk:
JWM 10:111-123

Travis Hayes Folk:
weighted average for males and females

Travis Hayes Folk:
weighted average for males and females



		location		latitude		mean		n		% hatch		source

		Wisconsin		43.28692		15.9500		42				Errington 1933								study site		latitude		est clutch size		obs clutch size		source		diff

		Iowa		41.03896		15.0000						Klimstra 1950								Piedmont substation		32.81374		12.7109		12.4000		Speake 1967		0.31

		Illinois		37.72394		13.7100				0.9682		Klimstra and Roseberry 1975								Prairie Du Sac		43.28692		14.8589		15.9500		Errington 1933		1.09

		Illinois		37.72394		13.2000						Klimstra and Scott 1957

		Tennessee		35.10009		11.5000		79				Dimmick 1968

		Alabama		32.81374		12.4000		11		0.806		Speake 1967

		Texas		31.77989		12.9000						Parmalee 1955

		Florida		30.66056		14.4100		394		0.875		Stoddard 1931

		Georgia		31.57765		12.0000						Simpson 1973

		Missouri		40.23911		13.8174		121				Burger et al. 1995

		Mississippi		33.62930		12.1300		46				Szukaitis 2001

		Alabama		31.03364		11.8000		24				Folk unpublished data

		Texas		27.05390		12.0000				0.812		Lehman 1946





		0
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		ALABAMA

		Date		clutch size				12.805175628

				%female		0.5

		7/1		hatchability		0.8653		5.5401592355

		7/27		hatch>26 days		0.48		2.659276433

		9/9		27>70 days		0.5		1.3296382165

		11/15		71 days > 15 Nov		0.89		1.18

		WISCONSIN																																																Fecundity

																July 18 was mean hatch date for 1944-60																														day				6.501684401

								S																																						1		0.9906		6.4405685677

		eggs laid		clutch size				15.027584424																																						2		0.9812		6.3800272231

		eggs hatch 18 July		%female		0.5		7.513792212																																						3		0.9720		6.3200549672

				hatchability		0.8653		6.501684401																																						4		0.9628		6.2606464505

																																														5		0.9538		6.2017963739

																																														6		0.9448		6.143499488

																																														7		0.9359		6.0857505928

		15-Nov						2.16																																						8		0.9270		6.0285445372

																																														9		0.9183		5.9718762186

																																														10		0.9097		5.9157405821

		Brood #		9-Jul		16-Jul		23-Jul		30-Jul		6-Aug		13-Aug		20-Aug		27-Aug		3-Sep		10-Sep		17-Sep		24-Sep		1-Oct		8-Oct		15-Oct		22-Oct		29-Oct		S		DSR		days				11		0.9011		5.8601326207

		14												10		10						10																1.0000		1.0000		28				12		0.8926		5.805047374

		19																		11				11														1.0000		1.0000		14				13		0.8842		5.7504799287

		23																		5		5				5		5										1.0000		1.0000		28				14		0.8758		5.6964254174

		24																		13		13		13		13												1.0000		1.0000		21				15		0.8676		5.6428790185

		27																										20						20				1.0000		1.0000		21				16		0.8594		5.5898359557

		1		12										10																								0.8333		0.9948		35				17		0.8513		5.5372914977

		7								16																14												0.8750		0.9976		56				18		0.8433		5.4852409576

		18																14						12														0.8571		0.9927		21				19		0.8353		5.4336796926

		11										11												10		8												0.7273		0.9935		49				20		0.8275		5.3826031035

		10										10		10						6																		0.6000		0.9819		28				21		0.8197		5.3320066343

		22																		10		10				6												0.6000		0.9760		21				22		0.8119		5.281885772

		2		20								15		15																								0.7500		0.9918		35				23		0.8043		5.2322360457

		17														15				9																		0.6000		0.9642		14				24		0.7967		5.1830530269

		25																		18				14				9										0.5000		0.9755		28				25		0.7892		5.1343323284

																																														26		0.7818		5.0860696045

																																						arithmatic mean		0.9906						27		0.7744		5.0382605503

																																														28		0.7671		4.9909009011

																																						geometric mean with 1.0DSRs		0.9905						29		0.7599		4.9439864326

																																														30		0.7527		4.8975129602

																																						geometric mean without 1.0DSRs		0.9853						31		0.7456		4.8514763383

																																														32		0.7386		4.8058724608

																																														33		0.7316		4.7606972596

																																														34		0.7247		4.7159467054

																																														35		0.7179		4.6716168063

																																														36		0.7111		4.6277036084

																																														37		0.7044		4.5842031945

																																														38		0.6978		4.5411116844

																																														39		0.6912		4.4984252346

																																														40		0.6847		4.4561400374

																																														41		0.6782		4.414252321

																																														42		0.6719		4.3727583492

																																														43		0.6655		4.3316544207

																																														44		0.6592		4.2909368692

																																														45		0.6530		4.2506020626

																																														46		0.6469		4.2106464032

																																														47		0.6408		4.171066327

																																														48		0.6347		4.1318583036

																																														49		0.6288		4.0930188355

																																														50		0.6228		4.0545444584

																																														51		0.6170		4.0164317405

																																														52		0.6112		3.9786772822

																																														53		0.6054		3.9412777157

																																														54		0.5997		3.9042297052

																																														55		0.5940		3.867529946

																																														56		0.5884		3.8311751645

																																														57		0.5829		3.7951621179

																																														58		0.5774		3.759487594

																																														59		0.5720		3.7241484106

																																														60		0.5666		3.6891414156

																																														61		0.5612		3.6544634863

																																														62		0.5559		3.6201115295

																																														63		0.5507		3.5860824811

																																														64		0.5455		3.5523733058

																																														65		0.5404		3.5189809967

																																														66		0.5353		3.4859025754

																																														67		0.5302		3.4531350911

																																														68		0.5252		3.4206756213

																																														69		0.5203		3.3885212705

																																														70		0.5154		3.3566691705

																																														71		0.5105		3.3251164803

																																														72		0.5057		3.2938603854

																																														73		0.5009		3.2628980978

																																														74		0.4962		3.2322268556

																																														75		0.4915		3.2018439232

																																														76		0.4869		3.1717465903

																																														77		0.4823		3.1419321724

																																														78		0.4778		3.11239801

																																														79		0.4733		3.0831414687

																																														80		0.4688		3.0541599389

																																														81		0.4644		3.0254508354

																																														82		0.4600		2.9970115976

																																														83		0.4557		2.9688396886

																																														84		0.4514		2.9409325955

																																														85		0.4471		2.9132878291

																																														86		0.4429		2.8859029235

																																														87		0.4387		2.858775436

																																														88		0.4346		2.8319029469

																																														89		0.4305		2.8052830592

																																														90		0.4265		2.7789133985

																																														91		0.4224		2.7527916125

																																														92		0.4185		2.7269153714

																																														93		0.4145		2.7012823669

																																														94		0.4106		2.6758903126

																																														95		0.4067		2.6507369437

																																														96		0.4029		2.6258200164

																																														97		0.3991		2.6011373083

																																														98		0.3953		2.5766866176

																																														99		0.3916		2.5524657634

																																														100		0.3879		2.5284725852

																																														101		0.3843		2.5047049429

																																														102		0.3806		2.4811607164

																																														103		0.3771		2.4578378057

																																														104		0.3735		2.4347341303

																																														105		0.3700		2.4118476295

																																														106		0.3665		2.3891762618

																																														107		0.3630		2.3667180049

																																														108		0.3596		2.3444708557

																																														109		0.3562		2.3224328296

																																														110		0.3529		2.300601961

																																														111		0.3496		2.2789763026

																																														112		0.3463		2.2575539253

																																														113		0.3430		2.2363329184

																																														114		0.3398		2.215311389

																																														115		0.3366		2.194487462

																																														116		0.3334		2.1738592798



Travis Hayes Folk:
estimate, see publication for better value

Travis Hayes Folk:
estimate, see publication for better value

Travis Hayes Folk:
only used brood records where observed brood size did not increase between observations



		Q		Fall->Spring				lower sens		2.1605						lower elas		0.6090204393		0						2.1605

		0.4943		0								0.3984						0		0.1123044402								0.3984

		0		0.4943

		L		Spring->Fall

		2.1605		2.1605				lower sens		0.4173963229		0.0769483919				lower elas		0.1176592881		0.0216908787

		0.3984		0.3984						0.4172866485		0.076968623						0.1176283721		0.0216965816

		Spring survey																Fall Survey

		Q*L		1.06793515		1.06793515												L*Q		1.06793515		1.06793515

				0.19692912		0.19692912														0.19692912		0.19692912

		Eigenvalues				Eigenvectors (R&L)												Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val										Real		Imaginary		Age/stage struct		Reprod val

		1.26486427		0		84.4%		1										1.26486427		0		84.4%		1

		0		0		15.6%		1										0		0		15.6%		1

		r		0.23496482		(rate of increase)												r		0.23496482		(rate of increase)

		Ro		1.3298143123		(expected number of replacements)												Ro		1.3298143123		(expected number of replacements)

		T		1.2131148726		(generation time - time for increase of Ro)												T		1.2131148726		(generation time - time for increase of Ro)

		mu1		1.2452200981		(mean age of parents of offspring of a cohort)												mu1		1.2452200981		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0												N (fundamental matrix)		0		0

		1		0		0												1		0		0

		0.2452200981		1.2452200981		0												0.2452200981		1.2452200981		0

		R (expected lifetime production)		0		0												R (expected lifetime production)		0		0

		1.3298143123		1.3298143123		0												1.3298143123		1.3298143123		0

		Elasticity																Elasticity

		0.7128561696		0.1314519315														0.7128561696		0.1314519315

		0.1314519315		0.0242399674														0.1314519315		0.0242399674





				value																value		sens

		clutch size		12		0.06		11.65		A								clutch size		12		0.06				A

		nest suc		0.4		1.95		0.39		0.78		0.78						nest suc		0.4		1.95				0.78		0.78

		chick sur		0.65		1.20		0.63		0.25		0.25						chick sur		0.65		1.20				0.25		0.25

		juve sur		0.25		3.88		0.24										juve sur		0.25		3.88

		adult sur		0.25		0.24		0.24		1.03								adult sur		0.25		0.24				dom eig

																										1.03

										post

		fert nov15		1.18						0.826		0.885

		Jwinter surv		0.7						0.273		0.2925

		Jsum sur		0.39

		Awinter surv		0.65						pre

		A sum surv		0.45						0.826		0.826

										0.273		0.2925

						3.0256410256
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		1942		1942		1942		1942		1942		1942

		1943		1943		1943		1943		1943		1943

		1944		1944		1944		1944		1944		1944

		1945		1945		1945		1945		1945		1945

		1946		1946		1946		1946		1946		1946

		1947		1947		1947		1947		1947		1947

		1948		1948		1948		1948		1948		1948

		1949		1949		1949		1949		1949		1949

		1950		1950		1950		1950		1950		1950



Juvenile winter survival

Adult winter survival

Juvenile fertility

Adult fertility

Juvenile summer survival

Adult summer survival

absolute contribution

Wisconsin

0.668468782

0.111531218

0.0254532344

0.0042467656

0.0311095087

0.0051904913

0.8217203591

0.1180796409

0.2794006605

0.0401493395

0.0976219175

0.0140280825

0.2765916201

0.0501083799

0.207253225

0.037546775

0.0731481971

0.0132518029

0.0554230954

0.0134269046

0.3814413033

0.0924086967

0.039122185

0.009477815

0.0891885618

0.0190114382

0.1450756643

0.0309243357

0.0253882412

0.0054117588

0.3447138749

0.0713861251

0.1269998487

0.0263001513

0.0423332829

0.0087667171

0.3312163039

0.0615836961

0.2715164202

0.0504835798

0.0501715124

0.0093284876

0.3914999674

0.0721000326

0.4167498575

0.0767501425

0.0798031642

0.0146968358

0.3885533946

0.0701966054

0.0293479567

0.0053020433

0.0083851305

0.0015148695



LTRE  WI vs AL

		PERIODIC MATRICES																		ANNUAL MATRICES

														WISC						WISC

		W						S						A						A

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549				0.1549		0.1549

														ALA						ALA

		W						S						A						A

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786				0.2786		0.2786

		Calculating mean matrices Sens

		MEAN W						MEAN S						A mean						MEAN A

		0.5653		0.0000				1.5846		1.5846				0.8958		0.8958				0.8367		0.8367

		0.0000		0.5653				0.3808		0.3808				0.2153		0.2153				0.2168		0.2168

		Transpose of W						Transpose of S						Sens of A						Sens of Mean A

		0.5653		0.0000				1.5846		0.3808				0.8062		0.1938				0.7942		0.2058

		0.0000		0.5653				1.5846		0.3808				0.8062		0.1938				0.7942		0.2058

		Sens MEAN W						Sens MEAN S

		1.5846		0.3808				0.4558		0.1095

		1.5846		0.3808				0.4558		0.1095

		W						S

														Difference (Wisc)						Difference b/w AL and WI A

		-0.2947		0.0000				0.8027		0.8027										-0.0132		-0.0132

		0.0000		-0.2947				-0.0202		-0.0202										-0.1236		-0.1236

														Contribution (Wisc)						Contribution (WISC)

		-0.4670		0.0000				0.3659		0.0879										-0.0105		-0.0027

		0.0000		-0.1122				-0.0092		-0.0022										-0.0982		-0.0254

								Summed Contribution (periodic matrices)												Summed Contributions (annual matrices)

								fertilities		0.4538										fertilities		-0.0132

								survival		-0.5907										survival		-0.1236





WI  LTRE  years within site

																														ACTUAL VALUES														ABSOLUTE VALUES

																														Contributions														Contributions

																														Winter				Summer										Winter				Summer

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t-1 > spring t S		spring t > fall t S				ref		comparison		Swj		Swa		Fj		Fa		Ssj		Ssa				Juvenile winter survival		Adult winter survival		Juvenile fertility		Adult fertility		Juvenile summer survival		Adult summer survival

		1942		264		122		353		47		306		18.8		122.4		2.51		0.46		0.39				1942		1943		0.6685		0.1115		-0.0255		-0.0042		-0.0311		-0.0052				0.67		0.11		0.03		0.00		0.03		0.01

		1943		353		70		217		35		182		14		72.8		2.6		0.2		0.5				1943		1944		-0.8217		-0.1181		0.2794		0.0401		0.0976		0.0140				0.82		0.12		0.28		0.04		0.10		0.01

		1944		217		124		246		26		220		10.4		88		1.77		0.57		0.21				1944		1945		0.2766		0.0501		0.2073		0.0375		-0.0731		-0.0133				0.28		0.05		0.21		0.04		0.07		0.01

		1945		246		95		153		33		120		13.2		48		1.26		0.39		0.35				1945		1946		-0.0554		-0.0134		-0.3814		-0.0924		-0.0391		-0.0095				0.06		0.01		0.38		0.09		0.04		0.01

		1946		153		65		191		33		158		13.2		63.2		2.43		0.42		0.51				1946		1947		-0.0892		-0.0190		0.1451		0.0309		0.0254		0.0054				0.09		0.02		0.15		0.03		0.03		0.01

		1947		191		87		215		38		177		15.2		70.8		2.03		0.46		0.44				1947		1948		0.3447		0.0714		0.1270		0.0263		0.0423		0.0088				0.34		0.07		0.13		0.03		0.04		0.01

		1948		215		57		109		17		92		6.8		36.8		1.61		0.27		0.3				1948		1949		-0.3312		-0.0616		-0.2715		-0.0505		-0.0502		-0.0093				0.33		0.06		0.27		0.05		0.05		0.01

		1949		109		47		141		22		119		8.8		47.6		2.53		0.43		0.47				1949		1950		-0.3915		-0.0721		0.4167		0.0768		0.0798		0.0147				0.39		0.07		0.42		0.08		0.08		0.01

		1950		141		87		163		25		138		10		55.2		1.59		0.62		0.29				1950		1951		0.3886		0.0702		0.0293		0.0053		0.0084		0.0015				0.39		0.07		0.03		0.01		0.01		0.00

		1951		163		60		107		16		91		6.4		36.4		1.52		0.37		0.27						n=		9.0000

																																										mean		0.3742		0.0653		0.2092		0.0405		0.0497		0.0091

		Winter						Summer																																		variance		0.0603		0.0013		0.0198		0.0009		0.0008		0.0000

		Sj f>s		0				Fb>f		Fb>f																																SD		0.2456		0.0355		0.1408		0.0295		0.0286		0.0045

		0		Sa f>s				Sj s>f		Sa s>f

		contribution to change between 1942 to 1943																		contribution to change between 1943 to 1944																		contribution to change between 1944 to 1945																				contribution to change between 1945 to 1946																				contribution to change between 1946 to 1947																		contribution to change between 1947 to 1948																				contribution to change between 1948 to 1949																		contribution to change between 1949 to 1950																				contribution to change between 1950 to 1951

		1942						1942						1942						1943						1943						1943						1944						1944						1944								1945						1945						1945								1946						1946						1946						1947						1947						1947								1948						1948						1948						1949						1949						1949								1950						1950						1950								1951						1951

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer

		0.46		0				2.51		2.51				1.1546		1.1546				0.2		0				2.6		2.6				0.52		0.52				0.57		0				1.77		1.77				1.0089		1.0089						0.39		0				1.26		1.26				0.4914		0.4914						0.42		0				2.43		2.43				1.0206		1.0206				0.46		0				2.03		2.03				0.9338		0.9338						0.27		0				1.61		1.61				0.4347		0.4347				0.43		0				2.53		2.53				1.0879		1.0879						0.62		0				1.59		1.59				0.9858		0.9858						0.37		0				1.52		1.52

		0		0.46				0.39		0.39				0.1794		0.1794				0		0.2				0.5		0.5				0.1		0.1				0		0.57				0.21		0.21				0.1197		0.1197						0		0.39				0.39		0.39				0.1521		0.1521						0		0.42				0.51		0.51				0.2142		0.2142				0		0.46				0.44		0.44				0.2024		0.2024						0		0.27				0.3		0.3				0.081		0.081				0		0.43				0.47		0.47				0.2021		0.2021						0		0.62				0.29		0.29				0.1798		0.1798						0		0.37				0.27		0.27

		1943						1943						1943						1944						1944						1944						1945						1945						1945								1946						1946						1946								1947						1947						1947						1948						1948						1948								1949						1949						1949						1950						1950						1950								1951						1951						1951

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A								Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A						Winter						Summer						A								Winter						Summer						A

		0.2		0				2.6		2.6				0.5200		0.5200				0.57		0				1.77		1.77				1.0089		1.0089				0.39		0				1.26		1.26				0.4914		0.4914						0.42		0				2.43		2.43				1.0206		1.0206						0.46		0				2.03		2.03				0.9338		0.9338				0.27		0				1.61		1.61				0.4347		0.4347						0.43		0				2.53		2.53				1.0879		1.0879				0.62		0				1.59		1.59				0.9858		0.9858						0.37		0				1.52		1.52				0.5624		0.5624

		0		0.2				0.5		0.5				0.1000		0.1000				0		0.57				0.21		0.21				0.1197		0.1197				0		0.39				0.39		0.39				0.1521		0.1521						0		0.42				0.51		0.51				0.2142		0.2142						0		0.46				0.44		0.44				0.2024		0.2024				0		0.27				0.3		0.3				0.081		0.081						0		0.43				0.47		0.47				0.2021		0.2021				0		0.62				0.29		0.29				0.1798		0.1798						0		0.37				0.27		0.27				0.0999		0.0999

		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens																				Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens																		Calculating mean matrices Sens																				Calculating mean matrices Sens

		WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean								WINTER mean						SUMMER mean						A mean

		0.3300		0.0000				2.5550		2.5550				0.8373		0.8373				0.3850		0.0000				2.1850		2.1850				0.7645		0.7645				0.4800		0.0000				1.5150		1.5150				0.7502		0.7502						0.4050		0.0000				1.8450		1.8450				0.7560		0.7560						0.4400		0.0000				2.2300		2.2300				0.9772		0.9772				0.3650		0.0000				1.8200		1.8200				0.6843		0.6843						0.3500		0.0000				2.0700		2.0700				0.7613		0.7613				0.5250		0.0000				2.0600		2.0600				1.0369		1.0369						0.4950		0.0000				1.5550		1.5550				0.7741		0.7741

		0.0000		0.3300				0.4450		0.4450				0.1397		0.1397				0.0000		0.3850				0.3550		0.3550				0.1099		0.1099				0.0000		0.4800				0.3000		0.3000				0.1359		0.1359						0.0000		0.4050				0.4500		0.4500				0.1832		0.1832						0.0000		0.4400				0.4750		0.4750				0.2083		0.2083				0.0000		0.3650				0.3700		0.3700				0.1417		0.1417						0.0000		0.3500				0.3850		0.3850				0.1416		0.1416				0.0000		0.5250				0.3800		0.3800				0.1910		0.1910						0.0000		0.4950				0.2800		0.2800				0.1399		0.1399

		Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A								Transpose of W						Transpose of S						Sens of A

		0.3300		0.0000				2.5550		0.4450				0.8570		0.1430				0.3850		0.0000				2.1850		0.3550				0.8744		0.1256				0.4800		0.0000				1.5150		0.3000				0.8466		0.1534						0.4050		0.0000				1.8450		0.4500				0.8050		0.1950						0.4400		0.0000				2.2300		0.4750				0.8243		0.1757				0.3650		0.0000				1.8200		0.3700				0.8284		0.1716						0.3500		0.0000				2.0700		0.3850				0.8432		0.1568				0.5250		0.0000				2.0600		0.3800				0.8445		0.1555						0.4950		0.0000				1.5550		0.2800				0.8470		0.1530

		0.0000		0.3300				2.5550		0.4450				0.8570		0.1430				0.0000		0.3850				2.1850		0.3550				0.8744		0.1256				0.0000		0.4800				1.5150		0.3000				0.8466		0.1534						0.0000		0.4050				1.8450		0.4500				0.8050		0.1950						0.0000		0.4400				2.2300		0.4750				0.8243		0.1757				0.0000		0.3650				1.8200		0.3700				0.8284		0.1716						0.0000		0.3500				2.0700		0.3850				0.8432		0.1568				0.0000		0.5250				2.0600		0.3800				0.8445		0.1555						0.0000		0.4950				1.5550		0.2800				0.8470		0.1530

		Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S														Sens MEAN W						Sens MEAN S

		2.5710		0.4290				0.2828		0.0472										2.2209		0.3191				0.3366		0.0484										1.5366		0.2784				0.4064		0.0736												1.8474		0.4476				0.3260		0.0790												2.2297		0.4753				0.3627		0.0773										1.8143		0.3757				0.3024		0.0626												2.0701		0.3849				0.2951		0.0549										2.0605		0.3795				0.4434		0.0816												1.5542		0.2808				0.4193		0.0757

		2.5710		0.4290				0.2828		0.0472										2.2209		0.3191				0.3366		0.0484										1.5366		0.2784				0.4064		0.0736												1.8474		0.4476				0.3260		0.0790												2.2297		0.4753				0.3627		0.0773										1.8143		0.3757				0.3024		0.0626												2.0701		0.3849				0.2951		0.0549										2.0605		0.3795				0.4434		0.0816												1.5542		0.2808				0.4193		0.0757

		W difference from 1942						S difference from 1942												W difference from 1943						S difference from 1943												W difference from 1944						S difference from 1944														W difference from 1945						S difference from 1945														W difference from 1946						S difference from 1946												W difference from 1947						S difference from 1947														W difference from 1948						S difference from 1948												W difference from 1949						S difference from 1949														W difference from 1950						S difference from 1950

		0.2600		0.0000				-0.0900		-0.0900										-0.3700		0.0000				0.8300		0.8300										0.1800		0.0000				0.5100		0.5100												-0.0300		0.0000				-1.1700		-1.1700												-0.0400		0.0000				0.4000		0.4000										0.1900		0.0000				0.4200		0.4200												-0.1600		0.0000				-0.9200		-0.9200										-0.1900		0.0000				0.9400		0.9400												0.2500		0.0000				0.0700		0.0700

		0.0000		0.2600				-0.1100		-0.1100										0.0000		-0.3700				0.2900		0.2900										0.0000		0.1800				-0.1800		-0.1800												0.0000		-0.0300				-0.1200		-0.1200												0.0000		-0.0400				0.0700		0.0700										0.0000		0.1900				0.1400		0.1400												0.0000		-0.1600				-0.1700		-0.1700										0.0000		-0.1900				0.1800		0.1800												0.0000		0.2500				0.0200		0.0200

		Contribution with 1942 as ref																		Contribution with 1943 as ref																		Contribution with 1944 as ref																				Contribution with 1945 as ref																				Contribution with 1946 as ref																		Contribution with 1947 as ref																				Contribution with 1948 as ref																		Contribution with 1949 as ref																				Contribution with 1950 as ref

		Winter						Summer												Winter						Summer												Winter						Summer														Winter						Summer														Winter						Summer												Winter						Summer														Winter						Summer												Winter						Summer														Winter						Summer

		0.6685		0.0000				-0.0255		-0.0042										-0.8217		0.0000				0.2794		0.0401										0.2766		0.0000				0.2073		0.0375												-0.0554		0.0000				-0.3814		-0.0924												-0.0892		0.0000				0.1451		0.0309										0.3447		0.0000				0.1270		0.0263												-0.3312		0.0000				-0.2715		-0.0505										-0.3915		0.0000				0.4167		0.0768												0.3886		0.0000				0.0293		0.0053

		0.0000		0.1115				-0.0311		-0.0052										0.0000		-0.1181				0.0976		0.0140										0.0000		0.0501				-0.0731		-0.0133												0.0000		-0.0134				-0.0391		-0.0095												0.0000		-0.0190				0.0254		0.0054										0.0000		0.0714				0.0423		0.0088												0.0000		-0.0616				-0.0502		-0.0093										0.0000		-0.0721				0.0798		0.0147												0.0000		0.0702				0.0084		0.0015





WI  LTRE  years within site
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WI seasonal matrices 42-51  POS
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AL  LTRE  years within site

		seasonal matrices

		Q = nov16 > apr15						L = apr16 > nov15

		Sj f>s		0				Fb>f		Fb>f						I USED A 60%MALE/40%FEMALE SEX RATIO BECAUSE Leopold 1945 and Dimmick 1992 both indicate it

		0		Sa f>s				Sj s>f		Sa s>f

																		5.37

								Fall Pop						Fecundity						Survival

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t-1 > spring t S		spring t > fall t S		fall t-1 > fall t S		Realized λ

		1929		-		22		121		19		102		7.6		40.8		4.64				0.86

		1930		121		112		257		40		217		16		86.8		1.94		0.93		0.36		0.33

		1931		257		236		400		62		338		24.8		135.2		1.43		0.92		0.26		0.24		2.12

		1932		400		290		406		63		343		25.2		137.2		1.18		0.73		0.22		0.16		1.56

		1933		406		339		433		67		366		26.8		146.4		1.08		0.83		0.20		0.17		1.02

		1934		433		288		411		63		348		25.2		139.2		1.21		0.67		0.22		0.15		1.07

		1935		411		196		416		64		352		25.6		140.8		1.80		0.48		0.33		0.16		0.95

		1936		416		65		140		22		118		8.8		47.2		1.82		0.16		0.34		0.05		1.01

		1937		140		25		158		24		134		9.6		53.6		5.36		0.18		0.96		0.17		0.34

		1938		158		39		148		23		125		9.2		50		3.21		0.25		0.59		0.15		1.13

		1939		148		97		318		49		269		19.6		107.6		2.77		0.66		0.51		0.33		0.94

		1940		318		133		288		44		244		17.6		97.6		1.83		0.42		0.33		0.14		2.15

		1941		288		142		264		41		223		16.4		89.2		1.57		0.49		0.29		0.14		0.91

		1942		264		122		353		47		306		18.8		122.4		2.51		0.46		0.39		0.18		0.92

		1943		353		70		217		35		182		14		72.8		2.60		0.20		0.50		0.10		1.34

		1944		217		124		246		26		220		10.4		88		1.77		0.57		0.21		0.12		0.61

		1945		246		95		153		33		120		13.2		48		1.26		0.39		0.35		0.13		1.13

		1946		153		65		191		33		158		13.2		63.2		2.43		0.42		0.51		0.22		0.62

		1947		191		87		215		38		177		15.2		70.8		2.03		0.46		0.44		0.20		1.25

		1948		215		57		109		17		92		6.8		36.8		1.61		0.27		0.30		0.08		1.13

		1949		109		47		141		22		119		8.8		47.6		2.53		0.43		0.47		0.20		0.51

		1950		141		87		163		25		138		10		55.2		1.59		0.62		0.29		0.18		1.29

		1951		163		60		107		16		91		6.4		36.4		1.52		0.37		0.27		0.10		1.16

																Mean =		1.9860		0.4180		0.3707		0.1672		1.1016

						MATRICES ARE ONLY FOR PERIOD 1942-1951, ONLY YEARS WHEN KABAT AND THOMPSON CONDUCTED EXTENSIVE TRAPPING										variance =		0.2482		0.0243		0.0233		0.0139

																SD =		0.4982		0.1560		0.1527		0.1180

		W						s						A		CV		25.0854		37.3157		41.2009		70.5637

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549

		W sens						S sens						A sens

		1.9860		0.3707				0.3522		0.0657				0.8428		0.1573

		1.9860		0.3707				0.3522		0.0657				0.8426		0.1573

		W elas						S elas						Summed elasticities by type

		0.8427		0.0000				0.7101		0.1326				survival elasticiites		0.5787

		0.0000		0.1573				0.1326		0.0247				fertility elasticiites		0.4213

		RELATIVE

		W elas						S elas						A elas

		0.4213		0.0000				0.3551		0.0663				0.7101		0.1326

		0.0000		0.0787				0.0663		0.0124				0.1326		0.0247

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		0.9850406735		0		84.3%		50.0%

		0		0		15.7%		50.0%

		r		-0.0150723458		(rate of increase)

		Ro		0.9822977056		(expected number of replacements)

		T		1.1850082479		(generation time - time for increase of Ro)

		mu1		1.1833617245		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0

		1		0		0

		0.1833617245		1.1833617245		0

		R (expected lifetime production)		0		0

		0.9822977056		0.9822977056		0

		Calculating seasonal sensitivities

		WI

		W						S						A

		0.4180		0.0000				1.9860		1.9860				0.8301		0.8301

		0.0000		0.4180				0.3707		0.3707				0.1549		0.1549

		Transpose of W						Transpose of S						Sens of A

		0.4180		0.0000				1.9860		0.3707				0.8427		0.1573

		0.0000		0.4180				1.9860		0.3707				0.8427		0.1573

		Sens of W						Sens of A

		1.9860		0.3707				0.3522		0.0657

		1.9860		0.3707				0.3522		0.0657
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fall pop, year t
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Al seasonal matrices  POST
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Link et al 2002  VSS calcs (WI)
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stable age dist (real and calc)
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chick demographic estimates
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clutch size regression

																														ACTUAL VALUES														ABSOLUTE VALUES

																														Contributions														Contributions

																														Winter				Summer										Winter				Summer

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t+1 > spring t S		spring t > fall t S				ref		comparison		Swj		Swa		Fj		Fa		Ssj		Ssa				Juvenile winter survival		Adult winter survival		Juvenile fertility		Adult fertility		Juvenile summer survival		Adult summer survival

		1951		131.00		85.00		74.00		19.00		55.00		7.60		22.00		0.65		0.65		0.22				1951		1952		-0.2950		-0.0941		-0.3662		-0.1168		-0.1038		-0.0331				0.2950		0.0941		0.3662		0.1168		0.1038		0.0331

		1952		74.00		71.00		117.00		28.00		89.00		11.20		35.60		1.25		0.96		0.39				1952		1953		0.2766		0.1056		0.3264		0.1246		0.0000		0.0000				0.2766		0.1056		0.3264		0.1246		0.0000		0.0000

		1953		117.00		79.00		86.00		31.00		55.00		12.40		22.00		0.70		0.68		0.39				1953		1954		-0.2218		-0.1142		0.0111		0.0057		0.0333		0.0171				0.2218		0.1142		0.0111		0.0057		0.0333		0.0171

		1954		86.00		102.00		103.00		34.00		69.00		13.60		27.60		0.68		1.00		0.33				1954		1955		0.5546		0.1634		-0.9146		-0.2694		-0.0556		-0.0164				0.5546		0.1634		0.9146		0.2694		0.0556		0.0164

		1955		103.00		62.00		160.00		26.00		134.00		10.40		53.60		2.16		0.60		0.42				1955		1956		-0.1978		-0.0472		0.8005		0.1911		0.0974		0.0232				0.1978		0.0472		0.8005		0.1911		0.0974		0.0232

		1956		160.00		119.00		109.00		28.00		81.00		11.20		32.40		0.68		0.74		0.24				1956		1957		0.0891		0.0324		-0.3161		-0.1148		-0.1224		-0.0444				0.0891		0.0324		0.3161		0.1148		0.1224		0.0444

		1957		109.00		71.00		126.00		34.00		92.00		13.60		36.80		1.30		0.65		0.48				1957		1958		0.0641		0.0194		0.0144		0.0044		0.0912		0.0276				0.0641		0.0194		0.0144		0.0044		0.0912		0.0276

		1958		126.00		75.00		117.00		22.00		95.00		8.80		38.00		1.27		0.60		0.29				1958		1959		-0.2206		-0.0650		-0.0370		-0.0109		-0.0900		-0.0265				0.2206		0.0650		0.0370		0.0109		0.0900		0.0265

		1959		117.00		90.00		162.00		41.00		121.00		16.40		48.40		1.34		0.77		0.46				1959		1960		0.0000		0.0000		0.3577		0.1274		0.1079		0.0384				0.0000		0.0000		0.3577		0.1274		0.1079		0.0384

		1960		162.00		124.00		121.00		33.00		88.00		13.20		35.20		0.71		0.77		0.27				1960		1961		0.3579		0.1646		-0.5263		-0.2420		-0.3045		-0.1400				0.3579		0.1646		0.5263		0.2420		0.3045		0.1400

		1961		121.00		61.00		176.00		59.00		117.00		23.60		46.80		1.92		0.50		0.97				1961		1962		-0.2536		-0.1298		0.3981		0.2037		0.1951		0.0999				0.2536		0.1298		0.3981		0.2037		0.1951		0.0999

		1962		176.00		119.00		163.00		56.00		107.00		22.40		42.80		0.90		0.68		0.47						n=		11.0000

																																										mean		0.2301		0.0850		0.3699		0.1283		0.1092		0.0424

																																										variance		0.0230		0.0032		0.0878		0.0087		0.0067		0.0017

		Winter						Summer																																		SD		0.1517		0.0565		0.2963		0.0933		0.0819		0.0411

		Sj f>s		0				Fb>f		Fb>f

		0		Sa f>s				Sj s>f		Sa s>f

		contribution to change between 1951 to 1952																		contribution to change between 1952 to 1953																		contribution to change between 1953 to 1954																		contribution to change between 1954 to 1955																		contribution to change between 1955 to 1956																		contribution to change between 1956 to 1957																		contribution to change between 1957 to 1958																		contribution to change between 1958 to 1959																		contribution to change between 1959 to 1960																		contribution to change between 1960 to 1961																		contribution to change between 1961 to 1962

		1951						1951						1951						1952						1952						1952						1953						1953						1953						1954						1954						1954						1955						1955						1955						1956						1956						1956						1957						1957						1957						1958						1958						1958						1959						1959						1959						1960						1960						1960						1961						1961						1961						1962						1962						1962

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A

		0.65		0				0.65		0.65				0.4225		0.4225				0.96		0				1.25		1.25				1.2000		1.2000				0.68		0				0.7		0.7				0.4760		0.4760				1		0				0.68		0.68				0.6800		0.6800				0.6		0				2.16		2.16				1.2960		1.2960				0.74		0				0.68		0.68				0.5032		0.5032				0.65		0				1.3		1.3				0.8450		0.8450				0.6		0				1.27		1.27				0.7620		0.7620				0.77		0				1.34		1.34				1.0318		1.0318				0.77		0				0.71		0.71				0.5467		0.5467				0.5		0				1.92		1.92				0.9600		0.9600				0.68		0				0.9		0.9				0.6120		0.6120

		0		0.65				0.22		0.22				0.1430		0.1430				0		0.96				0.39		0.39				0.3744		0.3744				0		0.68				0.39		0.39				0.2652		0.2652				0		1				0.33		0.33				0.3300		0.3300				0		0.6				0.42		0.42				0.2520		0.2520				0		0.74				0.24		0.24				0.1776		0.1776				0		0.65				0.48		0.48				0.3120		0.3120				0		0.6				0.29		0.29				0.1740		0.1740				0		0.77				0.46		0.46				0.3542		0.3542				0		0.77				0.27		0.27				0.2079		0.2079				0		0.5				0.97		0.97				0.4850		0.4850				0		0.68				0.47		0.47				0.3196		0.3196

		1952						1952						1952						1953						1953						1953						1954						1954						1954						1955						1955						1955						1956						1956						1956						1957						1957						1957						1958						1958						1958						1959						1959						1959						1960						1960						1960						1961						1961						1961						1962						1962						1962

		Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A						Winter						Summer						A

		0.96		0				1.25		1.25				1.2000		1.2000				0.68		0				0.7		0.7				0.4760		0.4760				1		0				0.68		0.68				0.6800		0.6800				0.6		0				2.16		2.16				1.2960		1.2960				0.74		0				0.68		0.68				0.5032		0.5032				0.65		0				1.3		1.3				0.8450		0.8450				0.6		0				1.27		1.27				0.7620		0.7620				0.77		0				1.34		1.34				1.0318		1.0318				0.77		0				0.71		0.71				0.5467		0.5467				0.5		0				1.92		1.92				0.9600		0.9600				0.68		0				0.9		0.9				0.6120		0.6120

		0		0.96				0.39		0.39				0.3744		0.3744				0		0.68				0.39		0.39				0.2652		0.2652				0		1				0.33		0.33				0.3300		0.3300				0		0.6				0.42		0.42				0.2520		0.2520				0		0.74				0.24		0.24				0.1776		0.1776				0		0.65				0.48		0.48				0.3120		0.3120				0		0.6				0.29		0.29				0.1740		0.1740				0		0.77				0.46		0.46				0.3542		0.3542				0		0.77				0.27		0.27				0.2079		0.2079				0		0.5				0.97		0.97				0.4850		0.4850				0		0.68				0.47		0.47				0.3196		0.3196

		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens																		Calculating mean matrices Sens

		WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean						WINTER mean						SUMMER mean						A mean

		0.8050		0.0000				0.9500		0.9500				0.8113		0.8113				0.8200		0.0000				0.9750		0.9750				0.8380		0.8380				0.8400		0.0000				0.6900		0.6900				0.5780		0.5780				0.8000		0.0000				1.4200		1.4200				0.9880		0.9880				0.6700		0.0000				1.4200		1.4200				0.8996		0.8996				0.6950		0.0000				0.9900		0.9900				0.6741		0.6741				0.6250		0.0000				1.2850		1.2850				0.8035		0.8035				0.6850		0.0000				1.3050		1.3050				0.8969		0.8969				0.7700		0.0000				1.0250		1.0250				0.7893		0.7893				0.6350		0.0000				1.3150		1.3150				0.7534		0.7534				0.5900		0.0000				1.4100		1.4100				0.7860		0.7860

		0.0000		0.8050				0.3050		0.3050				0.2587		0.2587				0.0000		0.8200				0.3900		0.3900				0.3198		0.3198				0.0000		0.8400				0.3600		0.3600				0.2976		0.2976				0.0000		0.8000				0.3750		0.3750				0.2910		0.2910				0.0000		0.6700				0.3300		0.3300				0.2148		0.2148				0.0000		0.6950				0.3600		0.3600				0.2448		0.2448				0.0000		0.6250				0.3850		0.3850				0.2430		0.2430				0.0000		0.6850				0.3750		0.3750				0.2641		0.2641				0.0000		0.7700				0.3650		0.3650				0.2811		0.2811				0.0000		0.6350				0.6200		0.6200				0.3465		0.3465				0.0000		0.5900				0.7200		0.7200				0.4023		0.4023

		Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A						Transpose of W						Transpose of S						Sens of A

		0.8050		0.0000				0.9500		0.3050				0.7582		0.2418				0.8200		0.0000				0.9750		0.3900				0.7238		0.2762				0.8400		0.0000				0.6900		0.3600				0.6601		0.3399				0.8000		0.0000				1.4200		0.3750				0.7725		0.2275				0.6700		0.0000				1.4200		0.3300				0.8073		0.1927				0.6950		0.0000				0.9900		0.3600				0.7336		0.2664				0.6250		0.0000				1.2850		0.3850				0.7678		0.2322				0.6850		0.0000				1.3050		0.3750				0.7725		0.2275				0.7700		0.0000				1.0250		0.3650				0.7374		0.2626				0.6350		0.0000				1.3150		0.6200				0.6850		0.3150				0.5900		0.0000				1.4100		0.7200				0.6614		0.3386

		0.0000		0.8050				0.9500		0.3050				0.7582		0.2418				0.0000		0.8200				0.9750		0.3900				0.7238		0.2762				0.0000		0.8400				0.6900		0.3600				0.6601		0.3399				0.0000		0.8000				1.4200		0.3750				0.7725		0.2275				0.0000		0.6700				1.4200		0.3300				0.8073		0.1927				0.0000		0.6950				0.9900		0.3600				0.7336		0.2664				0.0000		0.6250				1.2850		0.3850				0.7678		0.2322				0.0000		0.6850				1.3050		0.3750				0.7725		0.2275				0.0000		0.7700				1.0250		0.3650				0.7374		0.2626				0.0000		0.6350				1.3150		0.6200				0.6850		0.3150				0.0000		0.5900				1.4100		0.7200				0.6614		0.3386

		Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S												Sens MEAN W						Sens MEAN S

		0.9516		0.3034				0.6104		0.1946										0.9880		0.3770				0.5935		0.2265										0.6931		0.3569				0.5545		0.2855										1.3866		0.4084				0.6180		0.1820										1.4127		0.3373				0.5409		0.1291										0.9904		0.3596				0.5098		0.1852										1.2822		0.3878				0.4799		0.1451										1.2978		0.3822				0.5292		0.1558										1.0250		0.3650				0.5678		0.2022										1.3255		0.6095				0.4350		0.2000										1.4089		0.7211				0.3903		0.1997

		0.9516		0.3034				0.6104		0.1946										0.9880		0.3770				0.5935		0.2265										0.6931		0.3569				0.5545		0.2855										1.3866		0.4084				0.6180		0.1820										1.4127		0.3373				0.5409		0.1291										0.9904		0.3596				0.5098		0.1852										1.2822		0.3878				0.4799		0.1451										1.2978		0.3822				0.5292		0.1558										1.0250		0.3650				0.5678		0.2022										1.3255		0.6095				0.4350		0.2000										1.4089		0.7211				0.3903		0.1997

		W difference from 1951						S difference from 1951												W difference from 1952						S difference from 1952												W difference from 1953						S difference from 1953												W difference from 1954						S difference from 1954												W difference from 1955						S difference from 1955												W difference from 1956						S difference from 1956												W difference from 1957						S difference from 1957												W difference from 1958						S difference from 1958												W difference from 1959						S difference from 1959												W difference from 1960						S difference from 1960												W difference from 1961						S difference from 1961

		-0.3100		0.0000				-0.6000		-0.6000										0.2800		0.0000				0.5500		0.5500										-0.3200		0.0000				0.0200		0.0200										0.4000		0.0000				-1.4800		-1.4800										-0.1400		0.0000				1.4800		1.4800										0.0900		0.0000				-0.6200		-0.6200										0.0500		0.0000				0.0300		0.0300										-0.1700		0.0000				-0.0700		-0.0700										0.0000		0.0000				0.6300		0.6300										0.2700		0.0000				-1.2100		-1.2100										-0.1800		0.0000				1.0200		1.0200

		0.0000		-0.3100				-0.1700		-0.1700										0.0000		0.2800				0.0000		0.0000										0.0000		-0.3200				0.0600		0.0600										0.0000		0.4000				-0.0900		-0.0900										0.0000		-0.1400				0.1800		0.1800										0.0000		0.0900				-0.2400		-0.2400										0.0000		0.0500				0.1900		0.1900										0.0000		-0.1700				-0.1700		-0.1700										0.0000		0.0000				0.1900		0.1900										0.0000		0.2700				-0.7000		-0.7000										0.0000		-0.1800				0.5000		0.5000

		Contribution with 1951 as ref																		Contribution with 1952 as ref																		Contribution with 1953 as ref																		Contribution with 1954 as ref																		Contribution with 1955 as ref																		Contribution with 1956 as ref																		Contribution with 1957 as ref																		Contribution with 1958 as ref																		Contribution with 1959 as ref																		Contribution with 1960 as ref																		Contribution with 1961 as ref

		Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer												Winter						Summer

		-0.2950		0.0000				-0.3662		-0.1168										0.2766		0.0000				0.3264		0.1246										-0.2218		0.0000				0.0111		0.0057										0.5546		0.0000				-0.9146		-0.2694										-0.1978		0.0000				0.8005		0.1911										0.0891		0.0000				-0.3161		-0.1148										0.0641		0.0000				0.0144		0.0044										-0.2206		0.0000				-0.0370		-0.0109										0.0000		0.0000				0.3577		0.1274										0.3579		0.0000				-0.5263		-0.2420										-0.2536		0.0000				0.3981		0.2037

		0.0000		-0.0941				-0.1038		-0.0331										0.0000		0.1056				0.0000		0.0000										0.0000		-0.1142				0.0333		0.0171										0.0000		0.1634				-0.0556		-0.0164										0.0000		-0.0472				0.0974		0.0232										0.0000		0.0324				-0.1224		-0.0444										0.0000		0.0194				0.0912		0.0276										0.0000		-0.0650				-0.0900		-0.0265										0.0000		0.0000				0.1079		0.0384										0.0000		0.1646				-0.3045		-0.1400										0.0000		-0.1298				0.1951		0.0999





clutch size regression
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brood survival from AL and WI
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EXAMP postbreed seasonal matrix

		seasonal matrices

		Q = nov16 > apr15						L = apr16 > nov15

		Sj f>s		0				Fb>f		Fb>f				I USED A 60%MALE/40%FEMALE SEX RATIO BECAUSE Leopold 1945 and Dimmick 1992 both indicate it

		0		Sa f>s				Sj s>f		Sa s>f

								Fall Pop						fecundity						Survival

				Previous Fall Pop		Spring Pop		total		# adults		#Juve		#adult females		#juve females		#juve fem/adult fem		fall t+1 > spring t S		spring t > fall t S		fall t+1 > fall t S		Realized λ

		1950		-		66		131		10		121		4		48.4		1.83				0.15

		1951		131		85		74		19		55		7.6		22		0.65		0.65		0.22		0.15

		1952		74		71		117		28		89		11.2		35.6		1.25		0.96		0.39		0.38		0.56

		1953		117		79		86		31		55		12.4		22		0.70		0.68		0.39		0.26		1.58

		1954		86		102		103		34		69		13.6		27.6		0.68		1.00		0.33		0.33		0.74

		1955		103		62		160		26		134		10.4		53.6		2.16		0.60		0.42		0.25		1.20

		1956		160		119		109		28		81		11.2		32.4		0.68		0.74		0.24		0.18		1.55

		1957		109		71		126		34		92		13.6		36.8		1.30		0.65		0.48		0.31		0.68

		1958		126		75		117		22		95		8.8		38		1.27		0.60		0.29		0.17		1.16

		1959		117		90		162		41		121		16.4		48.4		1.34		0.77		0.46		0.35		0.93

		1960		162		124		121		33		88		13.2		35.2		0.71		0.77		0.27		0.20		1.38

		1961		121		61		176		59		117		23.6		46.8		1.92		0.50		0.97		0.49		0.75

		1962		176		119		163		56		107		22.4		42.8		0.90		0.68		0.47		0.32		1.45

		1963		163		110		122		-										0.67

																Mean =		1.1833		0.7127		0.3909		0.2830		1.0894

																Variance =		0.2757		0.0157		0.0183		0.0169

																SD =		0.5251		0.1255		0.1353		0.1300

		W						S						A		CV		44.3774		17.6076		34.6222		45.9529

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786

		W sens						S sens						A sens				0.2785829514

		1.1833						0.5304		0.1752				0.7518		0.2483

				0.3909				0.5304		0.1752				0.7515		0.2484

		W elas						S elas						Summed elasticities by type

		0.7517		0.0000				0.5594		0.1848				survival		0.6229		juvenile		0.7480

		0.0000		0.2483				0.1848		0.0611				fertility		0.3721		adult		0.2471

		RELATIVE

		W elas						S elas						A elas

		0.3758		0.0000				0.2797		0.0924				0.5650		0.1867

		0.0000		0.1242				0.0924		0.0305				0.1867		0.0617

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		1.121888221		0		75.2%		50.0%

		0		0		24.8%		50.0%

		r		0.1150131774		(rate of increase)

		Ro		1.1689566684		(expected number of replacements)

		T		1.3573367685		(generation time - time for increase of Ro)

		mu1		1.3861607539		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0

		1		0		0

		0.3861607539		1.3861607539		0

		R (expected lifetime production)		0		0

		1.1689566684		1.1689566684		0

		Calculating seasonal sensitivities

		AL

		W						S						A

		0.7127		0.0000				1.1833		1.1833				0.8433		0.8433

		0.0000		0.7127				0.3909		0.3909				0.2786		0.2786

		Transpose of W						Transpose of S						Sens of A

		0.7127		0.0000				1.1833		0.3909				0.7517		0.2483

		0.0000		0.7127				1.1833		0.3909				0.7517		0.2483

		Sens of W						Sens of A

		1.1833		0.3909				0.5357		0.1770

		1.1833		0.3909				0.5357		0.1770



Travis Hayes Folk:
missing data so took median value from time t-1 and t+2

Travis Hayes Folk:
missing data so took median value from time t-1 and t+2

Travis Hayes Folk:
60%/40% sex ratio used



EXAMP postbreed seasonal matrix
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Lower Level elas example
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		Brault and Caswell (1993; Ecology)

		sigma1		0.9554				0		0.0042635548		0.1132218801		0

		sigma2		0.9847				0.9774456507		0.91114291		0		0

		sigma3		0.9986				0		0.07355709		0.95336342		0

		sigma4		0.9804				0		0		0.04523658		0.9804

		gamma2		0.0747

		gamma3		0.0453

		m-mean		0.1186

		Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val

		1.0254045541		0		3.7%		27.6%

		0.9804		0		31.6%		29.0%								0.0452716865

		0.8342300437		0		32.3%		43.4%								0.3953641068

		0.0048717321		0		32.4%		0.0%								0.57448442

		r		0.0250872217		(rate of increase)		0								0

		Ro		2.011294586		(expected number of replacements)		0								0.2062192962

		T		27.8539646985		(generation time - time for increase of Ro)		0								-0.5996375466

		mu1		33.1964216345		(mean age of parents of offspring of a cohort)		0								0.3646928269

		N (fundamental matrix)		0		0		0

		1		0		0		0

		11.0001987536		11.2540259871		0		0

		17.349955973		17.7503024964		21.4423956474		0

		40.0435036414		40.9674989236		49.4888084742		51.0204081633

		R (expected lifetime production)		0		0		0

		2.011294586		2.0577047784		2.4277483498		0





		Comparing the stable age distribution as given by the R-evcotor of the dominant eigenvalue lambda to the realized age distribution at Nov 15 each year

				Wisconsin										Alabama

				# adults		#Juve		%adults		%juves				# adults		#Juve		%adults		%juves

				19		102		0.1570		0.8430				10		121		0.0763		0.9237

				40		217		0.1556		0.8444				19		55		0.2568		0.7432

				62		338		0.1550		0.8450				28		89		0.2393		0.7607

				63		343		0.1552		0.8448				31		55		0.3605		0.6395

				67		366		0.1547		0.8453				34		69		0.3301		0.6699

				63		348		0.1533		0.8467				26		134		0.1625		0.8375

				64		352		0.1538		0.8462				28		81		0.2569		0.7431

				22		118		0.1571		0.8429				34		92		0.2698		0.7302

				24		134		0.1519		0.8481				22		95		0.1880		0.8120

				23		125		0.1554		0.8446				41		121		0.2531		0.7469

				49		269		0.1541		0.8459				33		88		0.2727		0.7273

				44		244		0.1528		0.8472				59		117		0.3352		0.6648

				41		223		0.1553		0.8447				56		107		0.3436		0.6564

				47		306		0.1331		0.8669

				35		182		0.1613		0.8387						Real age dist		0.2573		0.7427

				26		220		0.1057		0.8943						R-evector		0.2483161389		0.7516838611

				33		120		0.2157		0.7843

				33		158		0.1728		0.8272

				38		177		0.1767		0.8233

				17		92		0.1560		0.8440

				22		119		0.1560		0.8440

				25		138		0.1534		0.8466

				16		91		0.1495		0.8505

						Real age dist		0.1562		0.8438

						R-evector		0.1573029993		0.8426970007





														MEAN														Mean hatch date

		nests/female/season												1.8000		nests/female/season										WISC		18-Jul

		n/f		n		location		latitude		source																AL		1-Jul

		1.8		112		Missouri		40.23911		Burger et al. 1995

		%clutch hatches in successful nests												0.8666		%clutch hatches in successful nests

		%		location		latitude		source

		0.8716		Kansas		38.35348		Taylor et al. 1999

		0.9682		Illinois		37.72394		Klimstra and Roseberry 1975

		0.806		Alabama		32.81374		Speake 1967

		0.875		Florida		30.66056		Stoddard 1931

		0.812		Texas		27.05390		Lehamn 1946

		% successful nests												0.4284		% successful nests

		%		n		location		latitude		source														fertility

		0.439		157		Missouri		40.23911		Burger et al. 1995												WI		3.1081199878

		0.34		35		North Carolina		35.90874		Puckett et al. 1995												AL		2.4163440657

		0.5		161		Oklahoma		35.58108		Peoples et al. 1996

		0.33		46		Mississippi		33.62930		Szukaitis 2001

		0.46		81		Texas		32.72531		Hernańdez et al. 2003

		0.48		50		Texas		32.72531		Hernańdez et al. 2001

		0.45		51		Florida		30.66056		DeVos and Mueller 1993

		% succesful broods

		%		location		latitude		source

		% chick surviving in successful brood												0.9637		% chick surviving in successful brood

		%		duration		DSR		location		latitude		source

		0.81		21>56		0.9940		Iowa		41.07834		Suchy and Munkel 2000

		0.36		H>39		0.9741		Oklahoma		35.88414		DeMaso et al. 1997

		0.29		H>31		0.9609		Florida		30.66056		DeVos and Mueller 1993

		0.465		1>10		0.9260		Florida		30.66056		Hammond 2001

		% birds incubating a nest in a season												0.4944		% birds incubating a nest in a season

		%		n		location		latitude		source

		0.5564210526		190		Iowa		41.07834		Suchy and Munkel 1993

		0.3		106		male

		0.88		84		female

		0.4503846154		260		Missouri		40.23911		Burger et al. 1995

		0.291		148		male

		0.661		112		female												study site		latitude		est clutch size		obs clutch size		source		diff

		0.322		339		Oklahoma		35.88414		Townsend et al. 2003								Piedmont substation		32.81374		12.710898074		12.4		Speake 1967		0.310898074

																		Prairie Du Sac		43.28692		14.858947292		15.95		Errington 1933		1.091052708



Travis Hayes Folk:
percentage of males and females that incubated nests

Travis Hayes Folk:
WSB 31:521-527

Travis Hayes Folk:
WSB 29:1212-1218

Travis Hayes Folk:
included only estiamtes from telemetry studies

Travis Hayes Folk:
nesting females that survived the nesting season

Travis Hayes Folk:
sample for females only

Travis Hayes Folk:
regional estimate

Travis Hayes Folk:
regional estimate

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
Wildlife Monographs 41

Travis Hayes Folk:
AU dissertation

Travis Hayes Folk:
JWM 63:675-685

Travis Hayes Folk:
Quail III:83-90

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
JWM 59:417-426

Travis Hayes Folk:
Quail III:83-90

Travis Hayes Folk:
SEAFWA 49:505-515

Travis Hayes Folk:
TX Quail Shortcourse II:1-6 (from Rollins and Carroll 2001, WSB 29:39-51)

Travis Hayes Folk:
JWM 61:846-853

Travis Hayes Folk:
Quail III:82-84

Travis Hayes Folk:
Quail III:69-73

Travis Hayes Folk:
Am Mid-Nat 150:73-82

Travis Hayes Folk:
Miss State thesis

Travis Hayes Folk:
Miss State thesis

Travis Hayes Folk:
included only estiamtes from telemetry studies

Travis Hayes Folk:
JWM 10:111-123

Travis Hayes Folk:
weighted average for males and females

Travis Hayes Folk:
weighted average for males and females



		location		latitude		mean		n		% hatch		source

		Wisconsin		43.28692		15.9500		42				Errington 1933								study site		latitude		est clutch size		obs clutch size		source		diff

		Iowa		41.03896		15.0000						Klimstra 1950								Piedmont substation		32.81374		12.7109		12.4000		Speake 1967		0.31

		Illinois		37.72394		13.7100				0.9682		Klimstra and Roseberry 1975								Prairie Du Sac		43.28692		14.8589		15.9500		Errington 1933		1.09

		Illinois		37.72394		13.2000						Klimstra and Scott 1957

		Tennessee		35.10009		11.5000		79				Dimmick 1968

		Alabama		32.81374		12.4000		11		0.806		Speake 1967

		Texas		31.77989		12.9000						Parmalee 1955

		Florida		30.66056		14.4100		394		0.875		Stoddard 1931

		Georgia		31.57765		12.0000						Simpson 1973

		Missouri		40.23911		13.8174		121				Burger et al. 1995

		Mississippi		33.62930		12.1300		46				Szukaitis 2001

		Alabama		31.03364		11.8000		24				Folk unpublished data

		Texas		27.05390		12.0000				0.812		Lehman 1946
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		ALABAMA

		Date		clutch size				12.805175628

				%female		0.5

		7/1		hatchability		0.8653		5.5401592355

		7/27		hatch>26 days		0.48		2.659276433

		9/9		27>70 days		0.5		1.3296382165

		11/15		71 days > 15 Nov		0.89		1.18

		WISCONSIN																																																Fecundity

																July 18 was mean hatch date for 1944-60																														day				6.501684401

								S																																						1		0.9906		6.4405685677

		eggs laid		clutch size				15.027584424																																						2		0.9812		6.3800272231

		eggs hatch 18 July		%female		0.5		7.513792212																																						3		0.9720		6.3200549672

				hatchability		0.8653		6.501684401																																						4		0.9628		6.2606464505

																																														5		0.9538		6.2017963739

																																														6		0.9448		6.143499488

																																														7		0.9359		6.0857505928

		15-Nov						2.16																																						8		0.9270		6.0285445372

																																														9		0.9183		5.9718762186

																																														10		0.9097		5.9157405821

		Brood #		9-Jul		16-Jul		23-Jul		30-Jul		6-Aug		13-Aug		20-Aug		27-Aug		3-Sep		10-Sep		17-Sep		24-Sep		1-Oct		8-Oct		15-Oct		22-Oct		29-Oct		S		DSR		days				11		0.9011		5.8601326207

		14												10		10						10																1.0000		1.0000		28				12		0.8926		5.805047374

		19																		11				11														1.0000		1.0000		14				13		0.8842		5.7504799287

		23																		5		5				5		5										1.0000		1.0000		28				14		0.8758		5.6964254174

		24																		13		13		13		13												1.0000		1.0000		21				15		0.8676		5.6428790185

		27																										20						20				1.0000		1.0000		21				16		0.8594		5.5898359557

		1		12										10																								0.8333		0.9948		35				17		0.8513		5.5372914977

		7								16																14												0.8750		0.9976		56				18		0.8433		5.4852409576

		18																14						12														0.8571		0.9927		21				19		0.8353		5.4336796926

		11										11												10		8												0.7273		0.9935		49				20		0.8275		5.3826031035

		10										10		10						6																		0.6000		0.9819		28				21		0.8197		5.3320066343

		22																		10		10				6												0.6000		0.9760		21				22		0.8119		5.281885772

		2		20								15		15																								0.7500		0.9918		35				23		0.8043		5.2322360457

		17														15				9																		0.6000		0.9642		14				24		0.7967		5.1830530269

		25																		18				14				9										0.5000		0.9755		28				25		0.7892		5.1343323284

																																														26		0.7818		5.0860696045

																																						arithmatic mean		0.9906						27		0.7744		5.0382605503

																																														28		0.7671		4.9909009011

																																						geometric mean with 1.0DSRs		0.9905						29		0.7599		4.9439864326

																																														30		0.7527		4.8975129602

																																						geometric mean without 1.0DSRs		0.9853						31		0.7456		4.8514763383

																																														32		0.7386		4.8058724608

																																														33		0.7316		4.7606972596

																																														34		0.7247		4.7159467054

																																														35		0.7179		4.6716168063

																																														36		0.7111		4.6277036084

																																														37		0.7044		4.5842031945

																																														38		0.6978		4.5411116844

																																														39		0.6912		4.4984252346

																																														40		0.6847		4.4561400374

																																														41		0.6782		4.414252321

																																														42		0.6719		4.3727583492

																																														43		0.6655		4.3316544207

																																														44		0.6592		4.2909368692

																																														45		0.6530		4.2506020626

																																														46		0.6469		4.2106464032

																																														47		0.6408		4.171066327

																																														48		0.6347		4.1318583036

																																														49		0.6288		4.0930188355

																																														50		0.6228		4.0545444584

																																														51		0.6170		4.0164317405

																																														52		0.6112		3.9786772822

																																														53		0.6054		3.9412777157

																																														54		0.5997		3.9042297052

																																														55		0.5940		3.867529946

																																														56		0.5884		3.8311751645

																																														57		0.5829		3.7951621179

																																														58		0.5774		3.759487594

																																														59		0.5720		3.7241484106

																																														60		0.5666		3.6891414156

																																														61		0.5612		3.6544634863

																																														62		0.5559		3.6201115295

																																														63		0.5507		3.5860824811

																																														64		0.5455		3.5523733058

																																														65		0.5404		3.5189809967

																																														66		0.5353		3.4859025754

																																														67		0.5302		3.4531350911

																																														68		0.5252		3.4206756213

																																														69		0.5203		3.3885212705

																																														70		0.5154		3.3566691705

																																														71		0.5105		3.3251164803

																																														72		0.5057		3.2938603854

																																														73		0.5009		3.2628980978

																																														74		0.4962		3.2322268556

																																														75		0.4915		3.2018439232

																																														76		0.4869		3.1717465903

																																														77		0.4823		3.1419321724

																																														78		0.4778		3.11239801

																																														79		0.4733		3.0831414687

																																														80		0.4688		3.0541599389

																																														81		0.4644		3.0254508354

																																														82		0.4600		2.9970115976

																																														83		0.4557		2.9688396886

																																														84		0.4514		2.9409325955

																																														85		0.4471		2.9132878291

																																														86		0.4429		2.8859029235

																																														87		0.4387		2.858775436

																																														88		0.4346		2.8319029469

																																														89		0.4305		2.8052830592

																																														90		0.4265		2.7789133985

																																														91		0.4224		2.7527916125

																																														92		0.4185		2.7269153714

																																														93		0.4145		2.7012823669

																																														94		0.4106		2.6758903126

																																														95		0.4067		2.6507369437

																																														96		0.4029		2.6258200164

																																														97		0.3991		2.6011373083

																																														98		0.3953		2.5766866176

																																														99		0.3916		2.5524657634

																																														100		0.3879		2.5284725852

																																														101		0.3843		2.5047049429

																																														102		0.3806		2.4811607164

																																														103		0.3771		2.4578378057

																																														104		0.3735		2.4347341303

																																														105		0.3700		2.4118476295

																																														106		0.3665		2.3891762618

																																														107		0.3630		2.3667180049

																																														108		0.3596		2.3444708557

																																														109		0.3562		2.3224328296

																																														110		0.3529		2.300601961

																																														111		0.3496		2.2789763026

																																														112		0.3463		2.2575539253

																																														113		0.3430		2.2363329184

																																														114		0.3398		2.215311389

																																														115		0.3366		2.194487462

																																														116		0.3334		2.1738592798



Travis Hayes Folk:
estimate, see publication for better value

Travis Hayes Folk:
estimate, see publication for better value

Travis Hayes Folk:
only used brood records where observed brood size did not increase between observations



		Q		Fall->Spring				lower sens		2.1605						lower elas		0.6090204393		0						2.1605

		0.4943		0								0.3984						0		0.1123044402								0.3984

		0		0.4943

		L		Spring->Fall

		2.1605		2.1605				lower sens		0.4173963229		0.0769483919				lower elas		0.1176592881		0.0216908787

		0.3984		0.3984						0.4172866485		0.076968623						0.1176283721		0.0216965816

		Spring survey																Fall Survey

		Q*L		1.06793515		1.06793515												L*Q		1.06793515		1.06793515

				0.19692912		0.19692912														0.19692912		0.19692912

		Eigenvalues				Eigenvectors (R&L)												Eigenvalues				Eigenvectors (R&L)

		Real		Imaginary		Age/stage struct		Reprod val										Real		Imaginary		Age/stage struct		Reprod val

		1.26486427		0		84.4%		1										1.26486427		0		84.4%		1

		0		0		15.6%		1										0		0		15.6%		1

		r		0.23496482		(rate of increase)												r		0.23496482		(rate of increase)

		Ro		1.3298143123		(expected number of replacements)												Ro		1.3298143123		(expected number of replacements)

		T		1.2131148726		(generation time - time for increase of Ro)												T		1.2131148726		(generation time - time for increase of Ro)

		mu1		1.2452200981		(mean age of parents of offspring of a cohort)												mu1		1.2452200981		(mean age of parents of offspring of a cohort)

		N (fundamental matrix)		0		0												N (fundamental matrix)		0		0

		1		0		0												1		0		0

		0.2452200981		1.2452200981		0												0.2452200981		1.2452200981		0

		R (expected lifetime production)		0		0												R (expected lifetime production)		0		0

		1.3298143123		1.3298143123		0												1.3298143123		1.3298143123		0

		Elasticity																Elasticity

		0.7128561696		0.1314519315														0.7128561696		0.1314519315

		0.1314519315		0.0242399674														0.1314519315		0.0242399674





				value																value		sens

		clutch size		12		0.06		11.65		A								clutch size		12		0.06				A

		nest suc		0.4		1.95		0.39		0.78		0.78						nest suc		0.4		1.95				0.78		0.78

		chick sur		0.65		1.20		0.63		0.25		0.25						chick sur		0.65		1.20				0.25		0.25

		juve sur		0.25		3.88		0.24										juve sur		0.25		3.88

		adult sur		0.25		0.24		0.24		1.03								adult sur		0.25		0.24				dom eig

																										1.03

										post

		fert nov15		1.18						0.826		0.885

		Jwinter surv		0.7						0.273		0.2925

		Jsum sur		0.39

		Awinter surv		0.65						pre

		A sum surv		0.45						0.826		0.826

										0.273		0.2925

						3.0256410256






_1150107061.unknown
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_1136214143.unknown
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