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abstract:  

Sexual dimorphism refers to the the physical differences between males and females of the same species. Sexual dimorphism can be observed in the majority of species, for example, the average human male tends to be bigger than our female counterparts. In this report, the sexual dimorphism of arctic foxes is researched by analyzing the dimensions of jaws from both male and female arctic foxes, and seeing If there are any mechanical advantages of this sexual dimorphism. The data collected in this experiment was collected by measuring the sizes of skulls and jaw bones of male and female arctic foxes and then comparing their average sizes. The final results collected from this study indicate that the male arctic foxes tend to have a large relative area of the origin of the temporalis and the mechanical advantage, when compared to females of that species. This supports the hypothesis that males developed this feature in order to be able to hunt better and fight of any rival males of the species.


Introduction:

this experiment revolves around the sexual dimorphism of arctic foxes. sexual dimorphism is a common phenomenon that has been observed in nature wherein males and females display different physical attributes. This phenomenon can be seen in almost every mammal species, but is also prevalent in the rest of the animal kingdom. Biologist are very interested in studying Sexual dimorphism in order to understand why females and males of a species evolved so differently from each other and how these difference help in the survival of the species. We can see examples Sexual dimorphism in when we look at the birds of paradise for the rainforests of Indonesia. The male birds of paradise are extremely colorful having highly elongated and elaborate feathers coving their entire bodies, which they use in combination with elaborate dances to attract the much less colorful females of their species. Sexual dimorphism can also be seen in insects, an excellent example of this can be seen when studying the Praying Mantis. female praying mantises tend to be bigger and stronger that the males of the species, eventually cannibalizing the males after matting. The main focus of this lab was so Sexual dimorphism in the feeding structures of arctic foxes. dimorphism in feeding structures is very common in the animal world and is important to the fitness of a species. By studying dimorphism in feeding structures biologist get a better incite on the roles different sexes have in a species. The purple throated crib is a good example of this, the females in the species tend to have longer and much more curved beaks, from this observation we can hypothesize that the females evolved to have this feature indoor to carry more food for their offspring. The focus of this lab was to analyze dimorphism in feeding structures of arctic foxes, this was done by finding the relative area of the origin of the temporalis and the mechanical advantage of the arctic foxes and then comparing the data collected between the two sexes. Since sexual dimorphism in feeding structures is prevalent in other mammals, this led us to see if this was also the case for arctic foxes.



Method:

In this study we measured the relative area of the origin of the temporalis (RAOT) of and the mechanical advantage (MA) of arctic foxes. In order to find the the RAOT of the arctic foxes we had a sample size of 31 foxes in total, 16 males and 15 females. We first placed tracing paper over a photograph of an arctic fox skull and used a pencil to trace a outline of the area of the origin of the temporalis muscle (AOT). Then the tracing paper was placed on a cm2 grid, and the area of the AOT was determined my counting the number of squares within the traced outline. After determining the AOT the skull length (SL) was also measured and the results were placed in a table. Using the AOT and skull length measurements we calculated the the RAOT by dividing the AOT measurements by the skull length. In order to find the mechanical advantage, we had a sample size of 46 foxes in total, 22 male and 24 female. We first used Vernier calipers to measure the distance between the tip of the angular process and the tip of the mandibular condyle, this measurement is the length of the in-leaver arm (LILA). We then measured the distance between the mandibular condyle and the base of the anterior edge of the base of the canine, this is the length of the out-leaver arm (LOLA). To calculate the mechanical advantage, we divided the LILA by the LOLA. 


 Results:

The average relative area of the origin of the temporalis in the male arctic foxes was 2.32 cm with a standard deviation of 0.21 and for the female foxes it was 1.93 cm with a standard deviation of 0.23. this difference was statistically significant because its P-value was less than 0.05. The average mechanical advantage in the male arctic foxes was 0.186 with a standard deviation of 0.024 and for the female foxes it was 0.136 cm with a standard deviation of 0.028. this difference was statistically significant because its P-value was less than 0.05.




	






Relative Area of the Origin of the Temporalis (RAOT)

	 
	Average
	Standard Deviation

	Female
	1.93
	0.25

	Male
	2.32
	0.21

	
	
	

	t-stat
	1.31
	

	P-value
	0.042
	



	Sample size:

	Males = 16

	Females = 15

	
	Mechanical Advantage

	 
	Average
	Std Deviation

	Female
	0.136
	0.028

	Male
	0.186
	0.024

	
	
	

	t-stat
	1.88
	

	P-value
	0.042
	

	
	
	

	Sample size:
	
	

	Males = 22
	

	Females = 24
	




	

	



Discussion:

The objective of this study was to analyze whether there is sexual dimorphism in relative area of the origin of the temporalis arctic foxes and whether there is sexual dimorphism in the mechanical advantage of arctic foxes. from our results we can clearly see that when is come to the relative area of the origin of the temporalis arctic foxes the is sexual dimorphism. Male arctic foxes on average have lager RAOT when compared to females. We now the difference is significant because the p-value calculated was less the 0.05. similarly, from our results we can see that there is sexual dimorphism when is comes to the average size of the mechanical advantage. On average male arctic foxes had a larger mechanical advantage when compared to the females of the species. From our results we can clearly see that there is in fact sexual dimorphism in feeding structures of arctic foxes.  Male Arctic foxes may have evolved to have theses sexual dimorphism for a variety of reasons. One reason male arctic foxes developed lager jaws is to be able to hunt and kill large pray than the females of the same species. Another possibility male arctic foxes evolved to to have bigger and stronger jaws is to be able to protect their offspring, this trait would be very attractive to female arctic foxes because it would help ensure the survival of future generation.

Similar to the arctic foxes, the Crotaphytus Collaris species of lizard also exhibit sexual dimorphism in feeding structures. Males of the Crotaphytus Collaris species tend to have bigger and stronger jaw muscles when compared to female of the same species. This sexual dimorphism may have been cause by a verity of factors, one hypothesis is that males and females of the species do not have the same diet, and that males require the stronger jaw muscles to consume their food. This hypothesis can be tested by capturing equal amounts of males and female of the species and then tagging them in order to know their gender, then relesing them back into the wild and study their behavioral patterns and see is correlation can be made between their jaw sizes and their diet.

Hogna Helluo spider species are also exhibit sexual dimorphism in feeding structures, but Unlike the arctic foxes and the Crotaphytus Collaris, the females of the Hogna Helluo spider species  are the ones that exhibit the larger jaws, or in this case fangs. This sexual dimorphism maybe be due to the fact that like other spider species the females are the ones that do the hunting. This hypothesis can be tested by capturing a sample size of equal male and female spiders, and placing them in a restricted area such as a tank and seeing how they behave in a simulated environment similar to their natural habitat.




































































































RAOT Average

Average	
Female	Male	1.93	2.32	


Average MA

Average	Female	Male	0.136	0.186	
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