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Presenter
Presentation Notes
Thank you Jay and ESI for inviting me to give this talk and to you all for coming. I’m really excited to tell you about 3 of my favorite things: lemurs, friends, and power.



Biological Anthropologist

Study of living things

Study of humans

Presenter
Presentation Notes
I’m a biological anthropologist. Bio anthro is the study of humans within the context of other living things.http://animals.sandiegozoo.org/sites/default/files/2016-10/Bonobo_ZN.jpghttp://hs.umt.edu/anthropology/images/anty-banner.jpghttp://s3.amazonaws.com/libapps/accounts/27791/images/biology-banner.jpg



Primatologist

Presenter
Presentation Notes
In particular, I’m a primatologist. So my own specialty is our nonhuman primate relatives. Who knows what primates are? Can anyone name some primates for me?



Lemurs Lorises Tarsiers    Monkeys    Apes

Primates

Presenter
Presentation Notes
Primates include animals like lemurs, lorises, tarsiers, monkeys and apes. As a biological anthropologist, I am interested in the evolutionary relationships of primates.https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRIfHSkTwTTFiLiioXI00CZQNb3F29CsffTRC_1ZUKGjaKpeZ6Whttps://media.mnn.com/assets/images/2015/04/tarsier-4.jpghttps://farm2.staticflickr.com/1380/1259411097_77f634bee8_b.jpghttps://upload.wikimedia.org/wikipedia/commons/thumb/6/62/Schimpanse_Zoo_Leipzig.jpg/1200px-Schimpanse_Zoo_Leipzig.jpg



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys    Apes

Presenter
Presentation Notes
This the primate family tree and it shows the evolutionary relationships of primates. The way you read this family tree is like this. 



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys    Apes

Presenter
Presentation Notes
Apes and monkeys are linked and the closest together on this tree. So they share a common ancestor. 



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys    Apes

Presenter
Presentation Notes
Tarsiers share a common ancestor with the last common ancestor of monkeys and apes. 



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys    Apes

Presenter
Presentation Notes
Lemurs and lorises are most closely related and share a common ancestor.



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys    Apes

Presenter
Presentation Notes
And then the ancestor of the lemurs and lorises share a common ancestor with the tarsiers, monkeys, and apes  the common ancestor of all primates.



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys        Apes   Humans

Presenter
Presentation Notes
Of course, we are primates, so humans also belong on this family tree. We’re most closely related to the apes.http://www.jsg.utexas.edu/news/files/banner-350x350.jpg



Primate Family Tree

Lemurs Lorises Tarsiers    Monkeys        Apes   Humans

Presenter
Presentation Notes
My research particularly focuses on the lemurs. And while lemurs may seem like very distant relatives of humans and you may be wondering why I study them in an anthropology dept. Lemurs are an excellent taxon for testing our hypotheses about primate evolution because for millions of years they have had a completely different evolutionary history from our ancestors. The lemurs are what’s called an independent radiation of primates.



Lemurs

Presenter
Presentation Notes
There are 103 different kinds of lemurs living today. They come in many shapes and sizes. Including the smallest primates in the world, the mouse lemurs, which can fit in the palm of your hand and weigh as little as only a few sugar packets. Or perhaps the most famous lemurs, the ringtailed lemurs. Mouse lemur photo credit: Becca Lewishttp://images.fineartamerica.com/images-medium-large/ring-tailed-lemur-lemur-catta-group-gerry-ellis.jpghttp://livt.net/Clt/Ani/Cho/Mam/Pri/Ind/ind003.jpghttps://c2.staticflickr.com/6/5141/5671804982_3a2d2ea309_b.jpghttps://ssl.c.photoshelter.com/img-get/I0000Tns51.r2BAM/s/880/704/Golden-crowned-sifaka-Daraina-endangered-lemur-004992.jpgOther 2 pix: Nick Garbutt (1999)



Lemurs are found in Madagascar

You are here.

Presenter
Presentation Notes
Looks small but…https://upload.wikimedia.org/wikipedia/commons/9/96/Madagascar_sat.pnghttps://www.dreamstime.com/



4th largest island in the world.

You are here.

Presenter
Presentation Notes
But not small. Just that Africa is so huge…



3 hr to Atlanta

Presenter
Presentation Notes
Madagascar is almost halfway around the world. To get there, I take a ~3 hour flight to Atlanta,



3 + 10 hr to Paris

Presenter
Presentation Notes
Then a 10 hr flight to Paris.



3 + 10 + 11 hr to Madagascar

Presenter
Presentation Notes
Then an 11 hr flight to Madagascar.



3 + 10 + 11 + 12 hrs in airports

Presenter
Presentation Notes
Plus there is a minimum of 12 hours waiting around in airports



3 + 10 + 11 + 12 + 15 hr

Presenter
Presentation Notes
Then once I arrive in Madagascar, I stay overnight in the capital, Antananarivo and then drive 15 hours to Morondava.



3 + 10 + 11 + 12 + 15 + 4 = 55 hr

Presenter
Presentation Notes
Stay the night, buy supplies, and drive ~ 4 more hours before I finally arrive at camp, so I can set up my tent and begin doing research. However, this assumes that the road for this last leg is drivable… Truck: http://clipart-library.com/clipart/345170.htmhttp://clipartix.com/wp-content/uploads/2016/04/Airplane-aeroplane-clipart-images-clipart.gifhttps://workingmomadventures.files.wordpress.com/2015/11/oxcart.jpgboat: http://clipart-library.com/img/1314664.jpg



Roads: Sense of Adventure

Presenter
Presentation Notes
And because driving in Madagascar is always an adventure and the roads are not always passable…



Sense of 
Adventure

Presenter
Presentation Notes
Sometimes I have to take a 3 hour boat ride in the Mozambique Channel to a near fishing village and then if I’m lucky, I can hire an ox cart or 2 to take me and my things to camp, or I might have to walk across the mud flats to the research camp.



3 + 10 + 11 + 12 + 15 + 10 = 61 hr

Presenter
Presentation Notes
In which case, it takes me a minimum of 61 hours to g et from Austin to my research site.



23 Years of Research on Wild Lemurs

Presenter
Presentation Notes
But, I love it! While all this trekking can be exhausting, it is part of the adventure of being a primatologist. I’ve been studying lemurs in Madagascar for the last 23 years and I’ve worked all over the island: in rain forest and dry forests, with big lemurs and small lemurs.



Ankoatsifaka Research Station
Kirindy Mitea National Park

Presenter
Presentation Notes
But, the majority of my work for more than a decade has been with Verreaux’s sifaka in KMNP. In 2006 and 2007 I established the Ankoatsifaka Research Station in KM.



Ankoatsifaka
Research 
Station

Presenter
Presentation Notes
The research station has some buildings and solar power. Researchers sleep in tents, use a latrine, eat beans and rice… These living conditions may be pretty basic, but the facilities are all that is needed to be able to do good science.



• 82 km of trails with 1700 “street signs”
• 14,000 trees identified & marked
• 130 sifaka habituated

Presenter
Presentation Notes
I’ve cut more than 82 km of trails into the forest in a grid system. This makes it easy to follow the lemurs. We even have approximately 2000 street signs to help us navigate so we don’t get lost. I’ve identified and marked about 14,000 different trees. And I’ve habituated 130 sifaka to human presence, so we can observe them going about their normal daily lives. 



Sifaka live in social groups.

Presenter
Presentation Notes
This habituation is really important because I’m interested their behavior. Sifaka are very social lemurs. They live in small social groups of 2-14 individuals. They like to groom and play with each other.



Verreaux’s sifaka are arboreal.

Presenter
Presentation Notes
They are arboreal and spend most of their time in the trees eating leaves, seeds, and buds. 



Presenter
Presentation Notes
They really like to eat the leaves and buds growing on the ends of branches and have wonderful adaptations for reaching these foods. May favorite is when they hang upside down like a bat and pull the juiciest buds towards them



They sleep in huddled in the 
biggest trees…

Presenter
Presentation Notes
They sleep in the biggest trees in the forest, such as this baobab tree. See that tiny spot there, that is what I call a sifaka sleep ball. They huddle with their family or friends or sometimes both. Why do they sleep huddled in these really big trees?



…to avoid being eaten by a 
fosa while they sleep.

Presenter
Presentation Notes
To avoid being eaten by these guys, the fosa. Fosa are their main predators. Fosa are essentially very big mongooses that love to eat lemurs..



…to avoid being eaten by a 
fosa while they sleep.

Presenter
Presentation Notes
. Fosa are great at climbing trees but they can’t climb the big trees, in fact, no one can. The sifaka have to enter their sleep trees by jumping from a nearby tree. And as you can see, this is a great sleep tree because you have to be very good jumper to make it from a neighboring tree into this one.



Sifaka are great jumpers!

Presenter
Presentation Notes
In fact, sifaka are amazing jumpers. While many arboreal primates are quadrupedal, walking on all fours like a squirrel, sifaka use a form of locomotion called vertical leaping and clinging…



Long legs 
for 

jumping.

Presenter
Presentation Notes
When they come down to the ground…



Presenter
Presentation Notes
When they come down to the ground…






Infants

• 1 every year or 2

• Food, births, & 
survival

• Carrying & 
nursing 
influenced by 
locomotion

Presenter
Presentation Notes
Starting at about age 5, female sifaka give birth to a single infant every year or 2. some of my work has examined the relationship between food availability and infant births and survival. Females start out carrying their babies in the nook of their thigh… move to the back in a few months… But issue of VCL and nursing…



Presenter
Presentation Notes
Even though sifaka are not part of the Madagascar movie, they did have their own movie in Disney’s “Dinosaur” about 15 years ago. Credits: Madagascar, Dreamworks © 2005, Dinosaur, Disney © 2000



Contrary to Disney, 
• Sifaka were not around with the dinosaurs in the Cretaceous

Presenter
Presentation Notes
But contrary… And Disney portrayed sifaka as living in family groups with a mom and dad and a kid. In the movie, the dad is the largest and runs the shows. 
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Contrary to Disney, 
• Sifaka were not around with the dinosaurs in the Cretaceous
• Males are not larger than females, and …

Presenter
Presentation Notes
However, in reality, males and females are about the same size. These circles represent the average weight, and these lines are a measure of variation called standard deviation… You can see that females generally weigh just a little bit more than males, and contrary to Disney, …



Sifaka are
female dominant.

Rich eating seed pod.
Emily nearby.

Presenter
Presentation Notes
Sifaka females run the show… They are what’s called “female dominant”. Here’s a picture of a male, Rich, eating a seed pod. Emily, a female, is sitting nearby.



Rich eating seed pod.
Emily wants it.

Sifaka are
female dominant.

Presenter
Presentation Notes
Emily looks to see if Rich is eating something good and decides that she wants it.



Rich eating seed pod.
Emily hits Rich.

Sifaka are
female dominant.

Presenter
Presentation Notes
So she hits Rich on the head 



Rich eating seed pod.
Emily takes pod.

Sifaka are
female dominant.

Presenter
Presentation Notes
Takes the yummy seed pod



Rich loses pod.
Emily eats seed pod.

Sifaka are
female dominant.

Presenter
Presentation Notes
And eats it all by herself. And that’s pretty typical of sifaka societies. Females run the show.



Sifaka are like “Wonder Woman”

Presenter
Presentation Notes
So sifaka are like Wonder Woman… with super powers… or, well, at least with powerful females. Credits: Wonder Woman, CBS © 1977-79



Sifaka are like “Wonder Woman”

Presenter
Presentation Notes
And given that I wanted to be Wonder Woman when I was 6 years old, it’s maybe not so surprising that I now study female power in a species with amazing leaping abilities.



Science of Studying Sifaka

Presenter
Presentation Notes
Before I tell you a little about my research on friendships and female power in sifaka, let me tell you a little bit about how I go about the science of studying sifaka. 



Methods: Locating & Identifying

Presenter
Presentation Notes
First I have to be able to find the lemurs in the forest, so we use radio telemetry. One sifaka per group has a radio collar like this one on Isaac here. It sends a signal that we can pick up with an antenna and a receiver. 



Methods: 

Capture
& 

Measure

Enafa

Presenter
Presentation Notes
In order to put collars on the sifaka, I have to capture them. To do this, I work with this amazing darter, Enafa. He started out as a teenager hunting lemurs with bamboo and poisoned darts. A primatologist, Alison Richard, taught him to use his skills to capture rather than kill the lemurs. Now, 4 decades later, he is one of the world’s best darters. He has captured thousands of lemurs with a blow gun all over Madagascar. He even captures little tiny mouse lemurs with a blow gun in the dark at night! Believe me, if there were an Olympic sport of using a blow gun, Enafa would win a gold medal! So I bring this darting expert to camp. We point to which lemur we want to capture and he just walks up, pfk! The dart hits the thigh muscle and injects the anesthetic, my team rushes underneath the lemur with a big bed sheet, and catches it when it falls out of the tree. Then I can take measurements, like how much it weighs.



Methods: 
Genetics, Health, 
& Identification

Fidy Rasambainarivo

Presenter
Presentation Notes
I can take a tiny ear biopsy to collect a sample of its DNA. It gets a collar and tag so we can easily identify it. We take fecal and blood samples, quantify lice and ticks. Here’s wildlife veterinarian Fidy Rasambainarivo working with one of my graduate students, Felana, collecting blood so we can establish a baseline understanding of what makes a healthy sifaka.



Methods: 
Behavior

Presenter
Presentation Notes
Remember that I am particularly interested in social relationships, so I record many different aspects of their behavior throughout the day. Sifaka are arboreal, so I spend a lot of time looking up. Sifaka often take a siesta midday, so sometimes I even get to sit down when I’m observing them.



Methods: Behavior

Assistants: 
Max, Francis, Daniel

Students & Volunteers: 
Felana, Elvis, Rachel, Meredith

Presenter
Presentation Notes
I’m a professor here at UT, so I cannot be in Madagascar year-round collecting data. So I have a team of people helping me collect behavioral data on a daily basis throughout the year, including local assistants, my US & Malagasy graduate students as well as volunteers. 



Sifaka collecting
data on us?

Presenter
Presentation Notes
And sometimes I wonder who is observing whom!



Physiology & Behavior: Hormones

Presenter
Presentation Notes
But behavior is influenced by physiology. For example, hormones can have a strong impact on behavior. You may have noticed this…  In humans, we can study the influence of hormones on behavior by asking study subjects to spit or pee in a cup or to provide some blood. But I can’t walk up to my sifaka and ask them for a sample.https://cpmc.coriell.org/assets/images/about-the-cpmc-study/how-the-study-works/informed-consent/informed-consent-interior.jpghttp://laboratorytests.net/wp-content/uploads/2017/03/urine-sample-cup.jpghttps://ichef-1.bbci.co.uk/news/660/media/images/81825000/jpg/_81825840_thinkstockphotos-489357121.jpg



Methods: Hormones
Collecting pee

Presenter
Presentation Notes
However, they do urinate at various times throughout the day, so I can take advantage of this and collect urine samples. However, this is not as easy as it sounds. My collaborator told me that she collects urine from her lemurs by holding a Frisbee under… I tried this with my sifaka and this is all I got, a few drops of pee and actually some poop. Mostly the pee went all over my face instead of on the Frisbee. Why? Because sifaka are vertical clinger and leapers! So when they pee, they are holding onto a trunk and the pee splashes everywhere!



Methods: Hormones
Collecting pee

Presenter
Presentation Notes
So I developed a new system:



Methods: Hormones
Collecting poop

Presenter
Presentation Notes
Some hormones are present in feces, and poop is much easier to collect and store. So I also collect poop, package it up and cook it in the oven at ~175 F, send it off to the lab for analysis
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Methods: Hormones
Collecting poop

Presenter
Presentation Notes
and I can show things like dominant males have higher testosterone than subordinate males.



Data to understand social relationships

• Surveys
• Behavior
• Hormones
• Genetics
• Kinship
• Health
• Stress
• Body size
• Demography

X

Presenter
Presentation Notes
I can’t give the lemurs surveys and ask them who their friends are or who they consider family. So I use all of these kinds of data to understand their social relationships. And one aspect of social relationships that really fascinates me is power.



Power in Animals

Presenter
Presentation Notes
Typically when people think about power in animals, they think of fighting ability. We even talk about “brute force”.https://www.catersnews.com/wp-content/uploads/2016/06/11_CATERS_FIGHTING_LIONS_01-800x498.jpghttps://www.natgeocreative.com/comp/MI/001/1246757.jpghttp://www.daveshowalter.com/images/xl/BH-rams-fight-II.jpg



Resources Coalition Partners Knowledge

Power arises whenever there is an
inequality in a relationship.

Sex RatiosMating OpportunitiesFighting Ability

Presenter
Presentation Notes
But power arises whenever there is an inequality in a relationship. And social inequalities in animal societies may be due to asymmetries in resources, coalition partners, and knowledge. Control over mating opportunities and sex ratios can also influence power between the sexes. 



Resources Coalition Partners Knowledge

Power in Primate Societies: Superior Force

Sex RatiosMating OpportunitiesFighting Ability

Presenter
Presentation Notes
I’m interested in understanding power in primate societies and when is power based on force or the threat of force, and when… 



Resources
Coalition 
Partners Knowledge

Power in Primate Societies: Leverage

Sex RatiosMating OpportunitiesFighting Ability

Presenter
Presentation Notes
Is it more economic power? When do individuals have power based on other kinds of asymmetries? In other words, when do animals have leverage?https://www.google.com/search?rlz=1C1GGRV_enUS753US753&biw=3840&bih=1773&tbm=isch&sa=1&q=chimpanzee+red+colobus&oq=chimpanzee+red+colobus&gs_l=psy-ab.3...26615.35372.0.35610.28.25.3.0.0.0.240.2855.0j24j1.25.0....0...1.1.64.psy-ab..0.21.2115...0j0i67k1j0i5i30k1j0i8i30k1j0i30k1j0i24k1.E4P6qQCiySY#imgrc=gi0kG-IuiTLMKM:https://maggiemcneill.files.wordpress.com/2012/09/chimp-war.jpghttp://scienceblogs.com/laelaps/wp-content/blogs.dir/435/files/2012/04/i-02673f9e785a9b93b3e1d392df6b2081-chimpanzee-nut-cracking-thumb-416x299-41833.jpghttp://www.zoo.com.sg/images/exhibits-zones/img-baboons.jpghttps://monkeybuiznezz.files.wordpress.com/2012/09/baboons-004.jpghttps://farm9.static.flickr.com/8430/7872042376_a745dabeb7_b.jpg



What is power good for?

• Fitness:

Do they pass on their genes 
to the next generation?
• Who has babies?

• Do those babies survive?

• Do their babies grow up and 
have babies that survive?

• Conflicts over food
• Do winners have more babies?

Presenter
Presentation Notes
And I also want to know what is it good for? Animals don’t have fame and fortune. Instead their currency is fitness. And by fitness, I mean how many of their genes do they pass on to the next generation? Do they have babies, do those babies survive, and do their babies grow up and have babies that survive? To understand power, we can also look at conflicts over food and see if individuals who win conflicts over food have more babies.



Conflicts over Food

Presenter
Presentation Notes
If you want to see conflicts in sifaka, the best place to do it is when they eat baobabs. Baobab seeds are filled with fat. These seeds have so much fat in them that you can buy the oil for sale on Amazon under health or beauty supplies.But, the fruit has this really hard shell and they have a really hard time breaking through the shell with their teeth. In fact, it is so hard, that mostly they are unsuccessful. The dominant females are pretty cheeky and they let others do the hard work of biting through the hard shell and then they take the fruit away from the subordinate individual. Amazon.com for oil



Conflicts over Food

Savannah

Zipper

Zipper

Savannah

Presenter
Presentation Notes
Here you can see Zipper working hard on a fruit and Savannah, who is dominant, is just waiting patiently. Then once Zipper does the hard work of breaking into the fruit, Savannah takes it away.



Does winning translate into higher fitness?
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Presenter
Presentation Notes
But sometimes winning fights over food doesn’t translate into higher fitness. This figure shows the average infant survival for dominant females, subordinate females, and females who are the only female in the social group. And you can see that infant survival does not depend so much on whether the mom is dominant and wins conflicts over food.



Does winning translate into higher fitness?
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Surprising results makes 
science exciting!

Presenter
Presentation Notes
And this is what I love about science. You test a hypothesis that seems pretty obvious, such as dominance is important and leads to higher fitness, and then the data show something different. Surprising results make science exciting. I got an unexpected result and that means I have a cool puzzle I need to solve. And I don’t know about you, but I love puzzles!



Sifaka are
female dominant.

• Females rank above males
• Females get what they want

Evolution of power 
between the sexes

Presenter
Presentation Notes
But you’ll recall that sifaka are called “female dominant”, meaning that females rank above the males in sifaka society and that means female sifaka generally get what they want. And so I first got interested in sifaka because I wanted to understand the evolution of power between the sexes.



Evolution of Female Dominance: Hypotheses

• Unpredictable & 
harsh climate

• Hard to reproduce
• Females need priority 

access to food

Cyclone Fanele passing over
Ankoatsifaka Research Station.

Presenter
Presentation Notes
One hypothesis for the evolution of female dominance is that it arises when animals live in really harsh and unpredictable climates. For example, Madagascar gets hit pretty frequently by cyclones. The idea is that this kind of unpredictability makes it hard for female lemurs to reproduce and so they need to have priority of access to food resources in order to successfully reproduce. https://eoimages.gsfc.nasa.gov/images/imagerecords/36000/36723/fanele_tmo_2009020.jpg



1. Male deference: 
females mate with 
males who let them 
have the good food

Evolution of Female Dominance: Hypotheses

wimpy
males

Presenter
Presentation Notes
So how do females get priority of access to food, they mate with wimpy males who let them have the good food. http://diary-of-a-wimpy-kid.wikia.com/wiki/Greg_Heffley



1. Male deference: 
females mate with 
males who let them 
have the good food

Prediction: 
Males give females the food 

without any fuss.

Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
If females select for wimpy males who defer to them, we would predict that when females want some food, the males give it to them without any fuss.



1. Male deference: 
females mate with 
males who let them 
have the good food
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Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
Contrary to this hypothesis that females have selected for male deference, however, males are rarely spontaneously submissive to the females, rather males are mostly submissive to females only after the females are aggressive towards them. Remember the baobab fruits, male generally do give up their baobab fruits but that is only after the female has cuffed him and cuffed him and cuffed him. Males are not willingly giving up their food to the females. In fact, males will sometimes keep holding onto the baobab fruit chattering away their unhappiness and submission all while the female eats it. Thus the hypothesis that female dominance has evolved because females have selected for deferential males is not supported. 



1. Male deference: 
females mate with 
males who let them 
have the good food

Female dominance is seen as an 
evolutionary puzzle: 

Why would males give up their 
power to females?

Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
The other problem with this hypothesis is that it assumes that males have the power in the first place. Did you pick up on the wording? This is something that has really bothered me. This hypothesis has the implicit assumption that male dominance is normal and if females have power, it must be because the males have given it to them. In fact, some researchers have even called female dominance an evolutionary puzzle. Why would males give up their power to females. 



1. Male deference: 
females mate with 
males who let them 
have the good food

Female dominance is seen as an 
evolutionary puzzle: 

Why would males give up their 
power to females? Females Males
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Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
You’ll recall from this figure that I showed you earlier, that female sifaka are generally larger than males. So why would one assume that smaller males are more powerful than the larger females?



1. Male deference: 
females mate with 
males who let them 
have the good food

Female dominance is seen as an 
evolutionary puzzle: 

Why would males give up their 
power to females?

Did males have the power?
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Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
But did males have the power in the first place?



Lemurs Lorises Tarsiers    Monkeys    Apes

Was the last common ancestor
of primates male dominant?

Presenter
Presentation Notes
What did the ancestral primate look like? Was this last common ancestor of primates really male dominant? So my colleagues and I decided to test the assumption that male dominance is the ancestral condition in primates. Taking advantage of techniques that are typically used to reconstruct the traits of fossil primates based on the traits of living primates, 



Lemurs Lorises Tarsiers    Monkeys    Apes

NO!
Last ancestor of all primates was
NOT necessarily male dominant.

Presenter
Presentation Notes
we were able to show that the answer is no, the LCA of all primates was not necessarily male dominant. There is about a 50% chance that the last common ancestor of primates was male dominant and a 50% chance that the LCA was female dominant. 



Lemurs Lorises Tarsiers    Monkeys    Apes

Male dominance
evolves in last 

common ancestor
of monkeys+apesNO!

Last ancestor of all primates was
NOT necessarily male dominant.

Presenter
Presentation Notes
Our analysis suggests that male dominance evolves in the last common ancestor of monkeys and apes but is not necessarily typical of primates in general. 



1. Male deference: 
females mate with 
males who let them 
have the good food

Female dominance is seen as an 
evolutionary puzzle: 

Why would males give up their 
power to females?


Evolution of Female Dominance: Hypotheses

Presenter
Presentation Notes
So X female dominance is not an evolutionary puzzle and it doesn’t make sense to argue that female dominance evolves when males give up their power, at least not when we are talking about a lemur, such as sifaka.



2. Body size: Females 
dominate males 
whenever females are 
larger than males 
because larger animals 
have superior fighting 
ability

Evolution of Female Dominance: Hypotheses
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So a second hypothesis to explain the evolution of female dominance is body size. The bigger sex is the most powerful, so females dominate males when they are larger than the males. 



Which sex is larger?
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In some species, males and females are the same size, such as these gibbons here. In other species, males are much much larger than females, as in these patas monkeys and mandrills. And yet in others, such as these indri, females are larger than males. So the hypothesis is that these species where males are larger than females exhibit male dominance, the species where females are larger exhibit female dominance, and species like these gibbons that are monomorophic males and females are equal.https://upload.wikimedia.org/wikipedia/commons/thumb/3/38/Hylobates_lar_pair_of_white_and_black_01.jpg/1200px-Hylobates_lar_pair_of_white_and_black_01.jpghttp://www.birdholidays.co.uk/MADAGASCAR%20pix/2016/Indri.P.Henderson.jpghttps://www.dur.ac.uk/images/anthropology/Mandrills/Maleandfemale2.jpgNoel Rowe (1996)
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So my colleagues and I tested this idea for primates. We took the ratio of male and female body mass for each primate species and then plotted it according to the dominance pattern for that species: female dominant, co-dominant, and male dominant. The dotted line here indicates males and females are the same size. Anything above the dotted line indicates that males are larger than females. Below the line females are larger than males. And you’ll note that as expected, there is a relationship between body size and power. Male dominance occurs more often when males are larger than females. However, you see that the opposite is not necessarily true. Female dominance is not necessarily associated with females being larger than males. There are some species where males are larger than females and yet females still dominate them. 
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And, in this category of co-dominance, where males and females are social equals, you’ll note that sometimes females are much larger than males and sometimes males are much larger than females. So power is not determined by body size.



2. Body size: Females 
dominate males 
whenever females are 
the larger than males 
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So double X, the data don’t support this body size hypothesis either.



3. Economic power: Females 
have leverage because control 
reproduction

Evolution of Female Dominance: Hypotheses
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A third hypothesis for the evolution of female dominance builds upon some theoretical work about power in general that incorporated ideas about economic power into animal behavior. According to this hypothesis, female dominance arises because females have leverage. 



Conception, gestation, lactation are 
controlled by female physiology.
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In mammals, females control much of reproduction: conception, gestation, and lactation are controlled by female physiology. This gives females leverage because males need mating opportunities in order to reproduce and increase their fitness. When the supply of mating opportunities is high, in other words, when there are a lot of females ready to mate, then this form of female power decreases. When only 1 or 2 females are ready to mate or when the number of males in a social group increases, female leverage increases because supply of mating opportunities decreases and demand increases.https://farm9.static.flickr.com/8430/7872042376_a745dabeb7_b.jpghttp://cdn2.arkive.org/media/9B/9BA99AC0-FA4E-48C2-B537-6912465F23FF/Presentation.Small/Hamadryas-baboon-females-presenting-red-behinds-to-male.jpg



Female Economic Power in Sifaka?
• Teenagers can be sexually active but 

don’t give birth or infants don’t survive 

• Adults reliably produce offspring
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So do females have economic power in sifaka? To test this hypothesis, we can take advantage of that fact that sifaka have a period of adolescence. 



Female Economic Power in Sifaka?
• Teenagers can be sexually active but 

don’t give birth or infants don’t survive 

• Adults reliably produce offspring

Prediction: If female power is leverage
• Female age determines pattern of 

submission
• Only females who reliably produce offspring 

receive submission from males
Isaac making a submissive

chatter vocalization to Hester
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Now, In these 2 graphs, looking at submission rates . On the left, you see rates of male submission to females, and on the right you see rates of female submission to males.First,  On the left, (male submissive to females) you see that males were significantly more submissive towards adult females, represented in red here. In other words, males were more often submissive to reproductively mature females.Now, on the graph to the right, (female submissive rates to males), teenage female emitted far more submissive signals to males; in fact, reproductively mature females were hardly ever submissive to males.
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Now, In these 2 graphs, looking at submission rates . On the left, you see rates of male submission to females, and on the right you see rates of female submission to males.First,  On the left, (male submissive to females) you see that males were significantly more submissive towards adult females, represented in red here. In other words, males were more often submissive to reproductively mature females.Now, on the graph to the right, (female submissive rates to males), teenage female emitted far more submissive signals to males; in fact, reproductively mature females were hardly ever submissive to males.



Submission Based on Leverage

Teenage females are 
submissive to males.

Once mating likely 
to produce offspring, 

then intersexual 
dynamics change.
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Here we have the same three females, but now we are looking at their rates of submission to males. All 3 female emit submissive signals to males as subadults However, after reaching reproductive maturity, this behavior basically stops.



1. Male deference

2. Body size

3. Economic power: 
Females have leverage 
because control 
reproduction




Evolution of Female Dominance: Hypotheses
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So unlike the other 2 hypothesis, the results of my behavioral data are consistent with the third hypothesis that female dominance arises because females have leverage. 



Conservation
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But I would be remiss if I didn’t also talk about conservation. Nearly all lemurs are endangered, including the sifaka that I study. There is only about 10% of the forest left in Madagascar. And just since KM became a national park about 20 years ago, half of the forest has disappeared due to forest fires, to produce charcoal for households. Madagascar is one of the poorest countries in the world, and I work in one of the poorest areas in Madagascar. Few people in this area have running water or electricity. They are dependent on the charcoal to cook their food and to boil their water so that it is safe to drink.



Conservation



Conservation: Ankoatsifaka Research Station
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1. Lemurs are cool.
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Picture by Damien Caillaud
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When you are thinking about evolution.



Summary:

1. Lemurs are cool.

2. Science is fun.

3. Research is a team sport.

4. Babies are important.

5. Power is more than fighting.



Misaotra betsika!
Thank you!

Find out more at http://labs.la.utexas.edu/ankoatsifaka/
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