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Questions and Goals:

-Do females alter their circulating hormones in response to a social challenge? Are circulating hormones related to behavior? (Kristal Cain)

-Requires control bleeds, which will occur by anyone who witnesses the capture of a female (into a net or trap)

-What patterns of gene expression are directly attributable to recent and repeated aggressive interaction? (Kim Rosvall)

-How does song production and structure vary across the nesting cycle? Is soft LRS a predictor of attack in juncos? How do SRS and LRS vary between space and time, and do these song types correlate with measures of male fitness and other phenotypic characters? (Dustin Reichard)

-Does blood sampling affect growth rate in junco nestlings? (Sarah Wanamaker)

-GnRH challanges- Perform on all recaps males and all recap eggy females. Do not perform GnRH on unbanded birds. (Team, Sarah Wanamker, Nicki Gerlach)

-Find and follow fates of nest, using GPS at the end of season  (Team Sarah Wanamaker)

-How does CORT relate to behavior, immune function, and parasite load? (Rachel Hanauer).

Kristal Cain

We will be conducting a small-scale experiment with females prior to egg-laying. The protocol will involve getting a blood sample for a subset of females without any previous stimulus. The remaining females will experience a simulated territorial intrusion (STI). The behavior of the female will be recorded, and she will be caught after the trial to get a blood sample. The blood samples will later be assayed for testosterone, progesterone, estradiol, and corticosterone. 

The two primary goals of this experiment are to see whether females alter their circulating hormones in response to a social challenge (like males do), and to determine whether circulating hormones are related to behavior.

Kim Rosvall
Aggressive behavior is often associated with an increase in plasma T in birds and other vertebrates. Important, however, is the observation that while T is associated with aggression, circulating levels often peak after the social interaction has ended (i.e. for juncos, T peaks 30 min after a stimulus). The ‘challenge hypothesis’ resolves this apparent paradox by proposing that this surge in T prepares individuals for future aggressive encounters, enabling them to better deter their rivals. Despite overarching support for the challenge hypothesis, much remains to be learned about associated genomic mechanisms. In particular, we have very limited understanding of how social challenges and associated surges in T relate to downstream changes in gene expression in brain and periphery. 

The primary goal of this experiment is to identify patterns of gene expression that are directly attributable to repeated aggressive encounters in the recent past. In other words, we will test the genomic underpinnings of the challenge hypothesis, asking how past experience prepares for the future through changes in gene expression. We hypothesize that repeated social challenges will alter gene expression (relative to unstimulated controls). We will contrast expression profiles in neural and peripheral tissues between unchallenged controls and males engaged in multiple, experimentally-induced aggressive challenges in the recent past. We predict that challenged birds will have gene expression that reflects heightened stress reactivity or anxiety, enhanced ability to draw on energy reserves, increased muscle activity, increased cardiac plasticity, improved capacity for wound healing, more network connectivity, etc., while control individuals will emphasize self-maintenance. Our analyses will focus on gene expression in the hypothalamus, medial amygdala, hind brain, spleen, liver, fat, and muscle.

This study is a part of a pending NIH proposal (PIs Ketterson and Tang), investigating how T mediates the coordinated response of brain and body to environmental contingencies.

Dustin Reichard
Project 1: Examining temporal variation in SRS production
Identifying the timing and social context in which vocalizations are produced can allow for strong inferences about song function. Previous work by Titus (1998) indicated that male juncos produce more SRS during the female fertile period than during any other point in the nesting cycle. These data were strictly observational and did not allow for any analysis of variation in song structure across the nesting cycle and various social contexts. To facilitate an analysis of variation in both song structure and output across the nesting cycle and in various social contexts, I will attach mic-transmitters to 15 male juncos and record all vocalizations produced for a 10-12 day period. These birds will be tracked by hand for approx. 2-3 hours each day and recorded continuously throughout the day from a stationary receiving antenna.

Project 2: Determining predictors of attack in breeding juncos
Previous work in song sparrows, swamp sparrows, and black-throated blue warblers has shown that the best predictor of physical attack in those species is the production of low-amplitude song, specifically soft LRS. Dark-eyed juncos produce soft LRS frequently during territorial interactions, but the potential role of soft LRS as a predictor of attack remains untested. I will present territorial male juncos with a song playback and a conspecific mount and quantify the male’s behavior leading up to a physical attack on the mount to test whether soft LRS is the best predictor of attack in juncos.

Project 3: Recording SRS and LRS
This is a continuing project in which we will attempt to record the entire LRS and SRS repertoires of every male on the study site. LRS will be recording opportunistically and SRS will be elicited by presenting males with a female lure and a female precopulatory trill playback (Simulated Sexy Intrusion - SSI). These data will be used to further assess geographic and between year variation in both song classes in addition to potentially being correlated with measures of male fitness and other phenotypic characters (e.g. tail white, body mass, GnRH response).

Sarah Wanamaker

Does blood sampling affect growth rate in junco nestlings? I will alternate blood sampling Day 3 nestlings, where half the nests will be bled and half will not. 


Nicki Gerlach 
The continuation of a long-term study on demography and population trends

Rachel Hanauer
-Does mediation by corticosterone lead to a correlation between behavior and immune function?
-What parasites are present in the Mountain Lake population, and how do they relate to immune function?

From a broader perspective, I am interested in the evolutionary consequences of colonizing a habitat with different parasite species or abundance.  If hormonal mediation of immune function leads to correlations between immune function and other hormone-mediated traits such as behavior, then a mechanism exists for parasite selection on immune function to lead to changes in many other traits.

Methods (abbreviated):
Capture a male. 
	-measure baseline corticosterone
	-collect blood for immune measures
	-inject with an antigen (sheep red blood cells, or SRBC for short)
Keep him overnight in the aviary.
	-collect evening fecal sample to look for coccidia
In the morning, conduct behavioral trial (exploratory behavior) in the aviary. Then take him back home!
Catch him again 6 days later to collect blood to measure antibody production in response to the antigen.
