Special note: my apologies to section 8 for adding some unnecessary confusion to the field report.

Let’s start with a simple example:

1) Suppose we’re interested in the survivorship of small mouth bass in Lake Erie (a lake in Ohio). We want to know something about the pressures acting on the fish at different stages of their life. This is of interest to ecologists because a) Smallmouth Bass is a big game fish that many people like to catch (so we want to manage populations for harvest) and b) because they appear to be greatly affected by an invasive species of fish called the Round Gobi. Newly hatched fish are call young-of-the-year (YOYs) or “fry”. During their first year Smallmouth grow to about 175 mm in length. Most of this growth occurs between late summer and early fall, when other small fish are available as prey items. Smallmouth bass reach about 450 mm after 5-6 years of age. Goby are much smaller fish, and are lucky to reach 33 mms during the year. Goby reach a maximum of about 250 mm as adults. The important interactions between these species seem to be reciprocal feeding at of adult goby on YOY bass, and adult bass on Goby of all age classes. From work conducted by a friend of mine (Chris Winslow of Bowling Green University), we know that the major food source for goby is YOY bass that are smaller than ~43mm length. Bass larger than 43mm begin to eat small goby, and goby can make up to 73% of an adult bass’s diet. But enough about that!

2) Based on this interaction, what might you predict about the mortality of bass at different ages?

3) Well, we can actually look at this using the variables we’ve just visited in calculating life tables in lecture. The following data are completely fictitious, but should illustrate the point well. But first, let’s revisit the variables. 
Age= x

N= the # of individuals

Nx= the # of individuals at age x

dx=  the # of deaths at age x

lx= proportion of individuals that survived to age x

qx= the probability of death at age x

Tx= Σ Lx

Lx= (lx + lx +1)/2 = survivorship

Ex = Tx/Lx = life expectancy
4) OK so let’s suppose the following life history data for 1000 smallmouth that we’ve followed from hatching to death. 

	x
	Nx
	dx
	qx
	lx

	1
	1000
	 
	 
	 

	2
	243
	 
	 
	 

	3
	198
	 
	 
	 

	4
	172
	 
	 
	 

	5
	78
	 
	 
	 

	6
	12
	 
	 
	 


· to get dx for x=1 we take 1000 original fish and subtract the number that made it to age 2 (in this case 243) = 757. Thus we would calculate dx for x-2 to be 243-198= 45 and so on. We would now have…

	x
	Nx
	dx
	qx
	lx

	1
	1000
	 757
	 
	 

	2
	243
	 45
	 
	 

	3
	198
	 26
	 
	 

	4
	172
	 94
	 
	 

	5
	78
	 66
	 
	 

	6
	12
	 12
	 
	 


· now, the qx can be calculated by dividing dx by Nx. So for x=1 we would get 0.757 or a 75.7% chance of dying that first year. For x=2 we have 45/243= 0.177 and so on. So now we know that most of the YOY die during that first year…perhaps due to predation by goby. We now have…

	x
	Nx
	dx
	qx
	lx

	1
	1000
	 757
	 0.757
	 

	2
	243
	 45
	 0.177
	 

	3
	198
	 26
	 0.131
	 

	4
	172
	 94
	 0.547
	 

	5
	78
	 66
	 0.846
	 

	6
	12
	 12
	 1.000
	 


· but what might be happening with those high mortalities starting at age 4?

· I’ll let you think about why that might happen, but let’s go ahead and calculate lx. You can do this by dividing Nx+1 by Nx or for x=1, 243/1000= 0.243. And x=2 would yield an lx of 198/243= 0.815 and so on. So finally we get…

	x
	Nx
	dx
	qx
	lx

	1
	1000
	 757
	 0.757
	 0.243

	2
	243
	 45
	 0.177
	 0.815

	3
	198
	 26
	 0.131
	 0.869

	4
	172
	 94
	 0.547
	 0.453

	5
	78
	 66
	 0.846
	 0.154

	6
	12
	 12
	 1.000
	 0.000


Now, based on this we can calculate Lx , Tx and ex
So now, let’s get to the field report. Unfortunately, you don’t have data that follows a group of people from age 0 ( death. So we won’t really be able to set up tables the same way we did above…and contrary to my section 8 comment, we can’t calculate Lx , Tx and ex. Let me make it clear that you should go out and record the birth date, date of death, and the gender of at least 100 people. It you want a nice looking graph, you’ll count 25 males that died before 1950, 25 females that died before 1950, 25 males that died AFTER 1950, and 25 females that died AFTER 1950…adding up to 100 total. The first thing you’ll want to do is to calculate the ages of all 100 people at the time of death, so just subtract the date of birth from their date of death. For example, a man born in 1901 and dying in 1949 would be 48 years old when he died…obvious isn’t it! So you’ll end up with 4 columns of ages (one for each group of 25 people), and you’ll want to graph them on a survivorship curve. I’ll just give you a hypothetical data set of 4 groups of 10 (rather than 25). It might look as follows:
males <1950

males > 1950

females < 1950
females > 1950

26


38


28


52


37


39


72


88



45


48


55


76


19


65


71


93


33


71


46


66


37


59


56


72


39


54


70


81


60


73


48


69


55


75


43


58


25


63


52


98

Now, to graph this, I would suggest that you start with all ten from each group being alive at age 0, and chart the proportion of that original 10 remaining each year (see my figure below). Of course, you’ll have 25 in each group. 
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Finally, to calculate the average life expectancy, just add up the ages of each group and divide by the number in each group. For example if I add up the first column above (men < 1950) I get 376 and if I divide that by 10 people, I get an average age of 37.6. This is much less than the other 3 groups. At any rate, you get the point. Feel free to contact me with any questions. 
