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The mammalian immune system is an elaborate network of cells, tissues, and organs
comprising two interacting subsystems, innate and adaptive immunity, that function to protect
against infection. Owing to the limitless number and diversity of pathogens an organism may
encounter in its lifetime, the repertoire of immune cells and receptors is necessarily immense. In
light of this complexity, immunologists traditionally have used a reductionist approach to
understand basic immunological mechanisms. By studying model organisms (genetically inbred
mice being the standard model for immunological studies) in laboratory settings, immunologists
have made great strides in describing the immune system from the cellular and molecular levels.
Yet, a discontinuity exists between findings in the laboratory and real-world health outcomes
owing to natural variation in immune function. This variation occurs both within and between
individuals and derives from differences in physiological (including endocrine), social, and
ecological factors. Thus, understanding immunology at the cellular level is not enough: Instead,
we must push the boundaries of classical immunology – by trading lab coats for field gear and
B6 mice for wild meerkats – to explain the causes and consequences of individual variation in
immune function in natural systems. This is the goal of ecological immunology (or
ecoimmunology) and a broad aim of my research. More specifically, I am interested in how
immune function varies among individuals in socially stratified populations and the role of
hormones, specifically androgens, in generating this variation.
The main aims of my dissertation were to investigate (1) individual variation in
parasitism and immune function in socially structured populations, (2) the proximate endocrine
mediators of immunocompetence, including prenatal programming of immune function. I
selected the meerkat (Suricata suricatta) as my study species primarily owing to aspects of its
social organization. Notably, meerkats live in social clans, each with a dominant, breeding pair
and numerous subordinate helpers of both sexes. To study meerkats in their natural environment,
I travel to the Kalahari Meerkat Project (KMP), a long-term research site in South Africa’s

Kalahari Desert. At the KMP, I observe the natural behavior of numerous free-ranging meerkats
(~300) in several clans (~20). Because meerkats are individually identifiable and habituated to
the presence of humans, I can repeatedly capture and sample them with minimal disturbance.
I recently returned from my final field trip to the KMP (with 120 lbs of samples in tow!)
– a bittersweet occasion as it marks the completion of my dissertation fieldwork. Because
researchers at the KMP come from all over the world to study meerkats, collaborations forged at
the KMP often form the foundation for lasting international partnerships. Indeed, my current
project grew out of a collaboration developed during my 2014-2015 field season. For the past
year, I have been collaborating with a German PhD student and a Swiss postdoctoral fellow who
use novel techniques in global positioning system (GPS) telemetry to track dispersing female
meerkats. By combining the GPS movement data with behavioral observation and my previously
established measures of immunocompetence, we have been monitoring the physiological
condition and survival of female meerkats over successive stages of dispersal from their natal
clans. As a result, we hope to learn about the costs of dispersal and the factors influencing group
formation. Ultimately, our findings could be used to inform the management of socially and
spatially structured populations in fragmented and changing habitats.
I am grateful to Duke Center for International Studies for supporting my research –
THANK YOU!

Meerkats on the lookout for predators after one animal sounded an alarm.

In this photo, I’m habituating a meerkat for an experiment in which I’ll be measuring ear
thickness.

