Investigating the Rate of Coevolution Between an Australian Cuckoo and Its Hosts
Project Background:
An avian brood parasite is a bird that lays its eggs in other birds’ nests and does not participate in raising the young. This behaviour is often very costly to the host bird, as many brood parasites, such as cuckoos, will remove all host eggs and chicks upon hatching, thereby completely eliminating the reproductive success of the host for that breeding attempt. Due to the costly nature of this behaviour, it is expected that hosts should evolve adaptations to defend themselves against brood parasitism. Host defences include mobbing adult parasites to prevent them from laying their egg; egg ejection, where the parasitic egg is removed from the nest; and nestling rejection, where the parasitic nestling is either ejected from the nest or abandoned. If hosts successfully evolve defences against brood parasitism, the brood parasite must evolve counter-adaptations to continue tricking the host into raising its young (e.g. egg or nestling mimicry) or it will go extinct. This process of the evolution of adaptations and counter-adaptations is known as coevolution. The rate of coevolution between an avian brood parasite and its host can be measured over time if the parasite begins utilising naïve hosts.
In Australia, the traditional hosts of the brood-parasitic Pacific Koel (Eudynamis scolopacea) were the Noisy Friarbird (Philemon corniculatus) and the Magpie-lark (Grallina cyanoleuca). However, in the 1970’s in Sydney, the koel switched to parasitising the Red Wattlebird (Anthochaera carunculata). Further, in the last five years, koels have expanded their breeding distribution south and began parasitising wattlebirds in Canberra. Thus these two sites provide a rare opportunity to observe coevolution in action. I will perform two experiments to test the ability of both old and new hosts to recognise an adult female koel and to recognise and reject foreign eggs. In addition, measurements will be taken to determine if the koel has evolved mimetic eggs or chicks.

Methods and Experimental Design:
For this study I will compare the responses of old and new hosts between at least two locations in Australia (Canberra and Sydney). In Sydney, Noisy Friarbirds and Magpie-larks (exposed to koels before 1978) are old hosts, whereas Red Wattlebirds in Sydney are recent hosts (exposed to koels for about 30 years). In Canberra, Red Wattlebirds are new hosts (exposed to koels for about six years), while the Noisy Friarbird and Magpie-lark are not known to be parasitised in this area (Table 1). 
In each location I will search for nests of all three host species. I will perform two experiments at nests during the egg laying or incubation period. One experiment will test host recognition of the adult koel by exposing the host to a mount of a female koel and observing host behaviour. I will also use control mounts, including a non-threatening species (Crimson Rosella, Platycercus elegans), a nest predator (Pied Currawong, Strepera graculina), and a non-threatening, but novel species that is not found in the area (Blue-faced Honeyeater, Entomyzon cyanotis, or Palm Cockatoo, Probosciger aterrimus). The second experiment will test egg recognition and rejection. I will experimentally parasitise the nest with a model egg that is either divergent from the host egg (blue immaculate) or mimetic (reddish pink ground colour with purple/grey spots near the bottom of the egg). Koel eggs are fairly similar to all host eggs. Therefore, if hosts are able to reject mimetic model eggs, they can likely reject real koel eggs. The model egg will be considered accepted if it remains in the nest for at least five days without predation or rejection. Mount experiments might have an affect on a host’s decision to reject a foreign egg. Therefore, at some nests I will perform the mount experiment first, and at others the egg experiment will be first. Natural parasitism by a koel will be considered a separate treatment and in this case only observations will be made at the nest.
The second aspect of my project involves testing how rapidly mimicry of host eggs and nestlings has evolved in koels. Using the same three hosts as above, I will use a spectrophotometer to measure the visual similarity between host and koel eggs from the field in both locations. I will measure parasitised and unparasitised clutches. To quantify spotting pattern I will take digital photos of each egg. The sizes (length x width) of the eggs will also be measured. With this data I should be able to determine: if host intraclutch variation or interclutch variation in either egg appearance or egg size varies between locations; if koel egg appearance or egg size matches a particular host’s eggs; and if koels have more than one egg type (gentes).
Finally, I will test for koel nestling mimicry in begging calls, behaviour, and nestling appearance. The begging calls of several host and koel chicks will be recorded at each study site. Cameras will be set up at a few unparasitised nests and at every parasitised nest to observe and compare the behaviours between koel and host chicks. Furthermore, I will use the spectrophotometer to measure the color of koel and host chick’s skin, flanges, and gape to determine if koel chicks mimic host chicks in appearance.
Table 1. Status of four hosts of the common koel in three locations.
	
	Red Wattlebird
	Noisy Friarbird
	Magpie-lark
	Australasian Figbird

	Canberra
	Host since 2008, occasional host of pallid cuckoo
	Not parasitised
	Not parasitised
	Not found

	Sydney
	Host since 1978
	Host prior to 1978
	Probably parasitised prior to 1978
	Not parasitised

	Grafton/ Brisbane
	Not known to be parasitised (rare host)
	Host prior to 1978
	Common host prior to 1978/ now rarely parasitised
	Common host after 1978



Research Assistant Information and Duties:
The field season will begin August 2014 and continue to January or February 2015, however, I will likely only need a field assistant from the start of August to the end of November or mid-December. The study site will be in the Sydney area. The main sites for Red Wattlebirds will be at the Sydney Olympic Park, Plumpton Park, and various other parks where wattlebirds have previously been sited. Sites for Magpie-larks also include the Olympic Park and various parks around the Penrith and St. Mary’s areas. Sites for Noisy Friarbirds include Scheyville National Park, and parks closer to the Blue Mountains. 
The assistant will mainly be responsible for nest searching, assisting with experiments at nests, and data entry. This project requires long hours and the use of several different types of equipment, including recording gear (for recording begging calls), a trail camera or digital camera (for filming at nests), calipers (for measuring eggs and nestlings), a scale (for weighing nestlings), a spectrophotometer (for measuring colour of eggs and nestlings), binoculars, a ladder (for reaching high nests), and a mirror pole (for checking nests). All equipment will be provided for the assistant (including binoculars, unless he/she prefers to use his/her own). Having a field guide to Australia birds would be helpful, but one can also be provided.
The assistant may be responsible for experimentally parasitising nests (or assisting with the parasitism, if the nest is very high). This will involve placing a fake egg into the nest and then monitoring the nest every to every other day to determine if the egg is accepted or rejected. The assistant may be responsible for removing eggs or chicks from nests so I can measure them with the spectrophotomer. I will be taking all spec measurements, but it is helpful to have another person during this process when I am measuring nestlings. In addition, I have been periodically measuring nestlings as they are developing in the nest (i.e. taking weight, bill and tarsus measurements, and taking morphological observations and photos with a digital camera). The assistant may be responsible for taking these measurements, as well, if necessary. The assistant will also help with banding any koel chicks that are found. Under my banding permit I am the only one allowed to do the actual banding, but the assistant may remove nestlings and take their measurements. The assistant may also be responsible for recording begging calls or filming nestling begging behaviour at nests. These tasks can be easy or very difficult and frustrating depending on the response of the parents to the equipment. The assistant will not be responsible for conducting the mount experiment (see Methods and Experimental Design). At the end of each day, we will share the data entry load so as to stay organised and keep up with what has been done. 
This project is a great opportunity for any student searching for valuable field experience, especially if he/she intends to study birds in the future. However, the job will be challenging as I am studying three host species that tend to nest in different types of habitat. The busiest time of the season is Sept-Nov and each day will likely be a full workday (8-9 hours). While I fully intend to grant one day off a week, because of the nature of the project, it is almost inevitable that every day some nests will have to be checked. At this stage, this is a VOLUNTEER position. However, I have applied for numerous grants to aid in repaying the assistant for travel and living expenses (around $1,000 per month). I will not hear back about funding until around May or June. 

Qualifications/Experience:
Field assistants should have a basic understanding of bird behaviour, especially nesting behaviour. Experience with banding is not mandatory, but preferred. Nest searching and monitoring are the main responsibilities of the assistant, so experience in this area is highly preferred, but again, not mandatory. The assistant should be able to quickly learn how to identify the study species in the field by sight and sound (this can be done before the field season begins). This will come with experience and practice, but is necessary if nests are to be found effectively. Experience handling eggs, nestlings, and wild birds and taking measurements with calipers is preferred, but not crucial. Experience with binoculars is crucial.
Assistants should be in good physical condition and should have a good attitude about working outdoors in inclement conditions, as this job requires long hours of walking in potentially very hot weather, especially in November and December (26-32 degrees C or 80-90 degrees F). Patience, positive attitudes, and a sense of humor are important, as some tasks can be long, tedious, and frustrating depending on the circumstances. Assistants should be comfortable lifting and carrying heavy equipment, such as a ladder. While wattlebirds tend to nest around 2-5m, the friarbirds and magpie-larks can have very high nests (8m or more). With the ladder and mirror pole, we can typically access nests that are up to 12m high. Assistants should be comfortable working on ladders. Being comfortable climbing and working in trees is a plus, but not required. The assistant should be comfortable working independently, as splitting up the various tasks between ourselves is the only way to complete all the jobs that must be done each day.
This position requires quite a bit of travel, as the three species will not occur in high numbers at the same sites. For example, while wattlebirds are very common at the Sydney Olympic Park, Noisy Friarbirds are more common further west. It would be very helpful if the assistant had their own car/mode of transportation and mobile (but not a requirement). The assistant would be reimbursed for any petrol costs, as I already have funding for this expense.

Application:
If you are interested in this position, please send a cover letter, three references, and your CV/resume to virginia.abernathy@anu.edu.au. Please include any previous research positions, classes, or experiences you may have had that qualify you for this position and the length of time you would be interested in working (e.g. beginning of Aug – end of September).
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