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Term Project Summary 

           Thriving social and philosophical movements and the growing number of LGBTQIA 
groups nowadays embrace different sexualities and appeal for the rights of sexual minorities, and 
people who do not contain their own personalities in boxes called biological sexes or label them 
with ‘man’ or ‘woman’. Whether these sexualities that are considered abnormal in many 
societies should exist become a question for some people and constant debates are held because 
some people believe that sexual attractions except between men and women are either unnatural 
or immoral or somehow pathological. Some people wonder why evolution has not wiped out 
these ‘freaks’ yet because they think individuals who do not produce any offspring will never be 
favored by the natural selection. To me, how do people experience and express them sexually in 
various ways are neither diseases nor failures of evolution; rather, they are just choices that 
people make. Mother nature herself does not approve that homosexuality is an error, which is 
actually common among animals. Homosexual behavior has been seen in many species, not only 
limited to mammals, but also a common practice in birds, reptiles, and even insects and 
arachnids as well. A famous example for this is the same-sex male couple of chinstrap penguins 
in Central Park Zoo located in New York City. Some species not only espouse homosexual 
intercourses but also have developed a unique social structure that espouses different genders of 
individuals. Based on my research into the mating system of Calidrius pugnax and a short song, 
my term project is meant to encourage people who are currently having a difficult time because 
they are struggling with their sexual identities and to explain to people who may not necessarily 
understand that the variety genders of humans also have its biological basis in nature. 
            Calidris pugnax, also known as Philomachus pugnax, is a kind of piper whose habitats 
are mostly near marshes, swamps, or shorelines. The population breeds in palearctic areas during 
summers and migrates south to warmer regions, stretching as far as southern Australia. The neck 
plumage of male birds during their breeding seasons looks like a ruffed accessory which was 
worn from the mid sixteenth century to the mid-seventeenth century in western Europe. Like 
mandarin ducks and peacocks, the ruff is one of a dimorphic species, which means the body 
colors of males and females can be distinguished from each other. What makes the ruff distinct 
from the other two dimorphic birds is that they have more than two genders; instead, they have 
four. There are three plumage patterns in the males as well, and based on their plumage color, 
males in each category have developed completely different mating tactics of their own [1][2].  
These four genders can be broken down into the “Independent”, the “Satellite”, the “Faeder”, 
and the female. Except the latter one, the others are all biologically male.  
            The independents are the aggressive males that will protect their own territories and fight 
against those who show interest in sacking this territories or mating with the females in this 
territorry. The independents have more variety of patterns for their plumage, but their neck ruffs 
and head tufts tend to be darker than the other two genders [2][3]. In terms of their body size, the 
independents are bigger than individuals of other three genders. [2] The independents spend up 
to 90 percent of the day on their lekking terriotory [4].  
            The satellites, on the other hand, do not defend or manage territories. Instead, satellites 
are busy flying between different territories, following, and eagerly accommodating females. The 
body colors of the ‘Satellite’ males are the opposite of the ‘Independent’ ones, which are white 
or light colors and they have adopted a smaller body size, as compared to the independents, for 
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better performance on searching and foraging [4]. There is also a clear divergence of mating time 
between the independents and the satellites. The satellites mate much earlier than the 
independents [5]. While it seems that being a ‘Satellite’ may be more beneficial, their population 
only consists of 5-15% male ruffs [6] [7] [8]. Both the independents and the satellites will attend 
leks, which are competitive displays for pleasing the females. Although, attending leks also 
contributes to the mating success, both independent and satellite males do not invest all their 
time in leks, and the overall population of males who attend leks are low, approximately 12 
percent [8]. There are basically three strategies the independents and the satellites employ when 
they are off-lek, which consist of, “Following,” which is directly pursuing, “Intercepting,” which 
is waiting for females in a fertile site for potential rearing, and “True Lekking,” which is waiting 
for females without any other outside resources [8].  
            The ‘Faeder’ is a new kind of male which was only discovered in 2006. The word 
‘faeder’ in Old-English means father [1]. These males have plumage that look like similar to the 
females’, but their blood samples indicate that they are 100 percent male, and what is more 
intriguing is that their feminine plumage will remain for their entire life, making Calidrius 
pugnax the sole example in all avian species to have “permanent, non-conditional, alternative 
mating strategies’ to mimic females [1]. Their average body size ranges between the size of a 
female and an independent [1]. The sexual intercourses relating to the faeders show a high ratio 
of homosexual copulatory practice among the ruffs, as the faeders are found mating more often 
with males of other genders than with females [1]. How do the ruffs evolve such an unusual 
social structure? Preference of the females contributes heavily to this situation.  
            The ruff is one of the Polygynous species but the rate of Polyandry practice among the 
females is also high among all avian lekking species [10] [11]. Because male ruffs do not 
provide any food resources or parental care and male ruffs are not able to restrict the activities or 
force cooperation of the reeves, female ruffs can choose mates by their own preference. It 
appears that the females prefer to mate with different genders of males [5]. Therefore, sometimes 
an independent will try to approach the satellites and invite them to its territory if there is no 
female present. It would be the best for all independent males to refuse satellites entering into 
their territories, but if a satellite is allowed in, then females will only visit that territory and not 
independent-only territories. Therefore, independents have to accept this rule, and, as a result, the 
satellites will fly between invited territories and sneak mating opportunities, but the independents 
will try their best to manage the satellites to prevent them from mating with females or 
sabotaging copulatory processes. If their attempts are proved to fail, the independents will evict 
the satellites [7]. Based on this hypothesis, the faeder’s existence may also be the result of the 
females’ preference. Thus, it is reasonable to conclude that the female’s choice is the key factor 
that drives the development of distinctive gender role and mating tactics. 
            I was fascinated by this special species and made a music track that incorporated different 
characteristics from the four genders of Calidrius Pugnax each with different musical 
instruments, much like the character voices in the video game Don’t Starve. I worked on my 
computer with software such as GarageBand, Adobe After Effects CC, Adobe Audition CC, and 
Audacity. I have used GarageBand often to create original sounds, but it was easy to edit audio 
files which I had downloaded online, as well, because it showed the notes while I was 
composing. Also, because I was not very good at composing, I found some free sounds on 
websites like Freesound.com. In AE or Audition, I cut the record, pasted it, and rearranged the 
lyrics. After I figured out each gender’s voice, I put them into four composition panels in AE and 
did some adjustments of timelines. Sometimes, even if I turned the volume down to the lowest 
volume, the sound could still be too loud and causes disharmony. Audacity was very helpful 
because it allowed me to make change to the original audio file, in case if the adjustment of 
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volume and tone made in AE was not satisfying. AE and GarageBand also made it possible for 
me to alter the tone and volume of the same audio record easily. I also added background sounds 
and fit them in the composition to give an emotional touch. My final creative work was a 60-
second-long music file. 
I figured out the independent-owned territory was a perfect setting for my song because it was 
the only place which involved every gender. Therefore, the independent sound was heard 
throughout the whole song and this sound played the role of the ‘landlord’, who was dominant 
and aggressive, and I chose the French Horn for the Independent. The satellite played the role of 
the ‘knight’ because it was invited by its landlord, but it had its own strategies to keep balance 
between the landlord’s order and its own interests. Because of the satellite’s personality, I 
decided to choose more lively instruments, the Grand Piano, for this gender because these 
satellites were constantly flying, following, and ‘flirting’ with the females. The faeders had a 
more complicated situation because they had more sex with other males than with females as I 
had mentioned in my proposal (only one case in 25 cases) and also their plumage was more like 
females’ than males’. Faeders were presented by me as their characters were more like 
‘concubines’ or ‘lovers.’ As a result, I rendered a more female-like sound to the faeders using a 
clarinet. Females, whose preferences construct the ruff’s social structure, took a dominant 
position in my song because all males (except maybe the faeders) were trying hard to display, to 
show-off, to attract attention. Females were ‘princesses’ in the common fairytale stories because 
they had a lot of admirers and females were picky in choosing their partners. The female voices, 
compared to others, tended to be more dynamic and had more small variations in terms of their 
responses toward the males. I chose Dizi for that reason because a little bit change made to the 
tone and volume of the Dizi changed the feeling and emotion of the songs heavily. If a female 
was interested in mating, she put her voice in synchrony and in harmony with the accepting male 
for a period of time. Otherwise, the female produced either no response or a brief, careless 
answer. A female can afford to do so because it does not receive any resource from her partners, 
and a male cannot restrict her from mating with other males as well. Therefore, it is easy to 
understand that the formation of the social structure of the ruffs is actually shaped by females’ 
preference. For the independent and the satellite both displayed to the female, but because the 
female favors the independent, the independent got the chance to sing with the female at last. In 
my composition, besides the major storyline, which involved the Independent and the female, I 
insert a small interaction between the faeder and the satellite into my composition as well. 
            I was really struggling to balance scientific ideas and the statement I want to make. I felt 
like I had to let the female and the independent together, but I did not want the satellite and the 
faeder to look like miserable also. For my song, I hope all people who have different identities 
can live and love freely because everyone deserves it. Love is not a sin. Not only the prince and 
the princess get married and live a happy life, but the concubine and the knight also manage to 
escape from the castle and live happily ever after as well. I hope more people can actually 
understand this variety in nature and do not feel shame about it. 
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