NOTE:  A correction has been added.  Kelly noticed that the allele frequencies did not sum to 1.0 in the southern population 1995 data for locus 2.  Good eye Kelly!!  The problem was allele 3 at locus 2 which read “0” should have read 0.20.  Please make the corresponding change.  It is also changed on this exam.  

On the gels, there are 4 unique gels which should look like they are microsatellite gels, 2 from the northern population, 2 from the southern population.  Each gel contains 10 animals which have been genotyped at 4 loci, thus you have genotypes for 20 animals at the same 4 loci (Green, Orange. Pink, and Blue).  The sequencing gel shows two lanes of sequence for one animal from each of 4 different species.  The two lanes should be thought of as continuous strands of DNA sequence.  I put then side-by-side so that they could all be fit on a single page.  Start reading the gel at the top of the left column, continue all the way down the left column.  Once you reach the bottom of the column start reading, in a continuous fashion, at the top of the right hand column.  At the bottom of the right hand column you had finished the complete sequence for that species.

If you have a zero allele frequency in one population for the assignment test you can’t take the natural log of it.  One solution suggested by various researchers is to put the allele in at a very low frequency such 0.001.  

CONTINUE TO CHECK THE WEB PAGE FOR FURTHER UPDATES JUST IN CASE OTHER ERRORS ARISE.

BIO 620G Exam

The Gaspé shrew (Sorex gaspensis, Figure 1a) is known only from the Shickshock Mountain region of the Gaspé Peninsula, Quebec and Mount Carleton, New Brunswick (Figure 1b).  This is the most range-restricted mammal in Canada. 
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Figure 1b. Distribution of Gaspé shrew


Except for a longer tail it is similar to the common shrew (Sorex cinereus) morphometrically.  Its pelage however is slate-colored, darker above and lighter below.  This shrew prefers stream-side habitats simlar to those of the water shrew (Sorex palustris).  Its dietary preference is insects and plants, similar to the water shrew.  

The closest shrew living near it is the Gray long-tailed shrew (Sorex dispar) as indicated by the gray region in figure 1b, also an animal with a highly restricted distribution.  It is suggested that both species are relictual populations which survived the Wisconsin glaciation on nunataks.

You have been hired as a consultant for the Quebec Department of Natural Resources  (I will refrain from writing the exam in French) and the Ministry of the Environment to try a decide how to preserve S. gaspensis.  The Canadian government is concerenced about the current status of the shrew because extensive logging between 1998 and 2000 in the mountains may have decreased the shrew’s habitat.  You have spent the last year collecting data the northern (orange arrow) and southern (green arrow) populations of this species in Quebec and its closely related congeners.  You have already completed your population viability analysis based on the demographic characteristics and are now working on the genetic component.  Using the data from the gels which only included adult animals alive in 2002, write a report dealing with suggested management options which includes answers to the following questions.  Support all of your answers using the genetic information provided.

Some aspects the Ministry is especially concerned about are:

1. How much movement of individuals occurs between the two populations?  Is this consistent with what happened historically?

2. What is the current ecological effective population size of the Gaspé shrew in each population?  Is this different than the effective population size taken across an evolutionary time frame?

3. Of the two populations, is one in more danger of inbreeding than the other?

4. Are either of the populations undergoing evolution?  If so which evolutionary force is driving the change?

5. Can the populations be managed as a single entity?  What about if appropriate habitat is allowed to recover between the populations?

6. If cross-breeding is to be tried in an attempt to increase genetic variation in the Gaspé shrew, which species of shrew should be used S. cinercus, S. dispar, or S. palustris?

7.  What is your general recommendation to ensure the long term survival of these populations and hence the species?

As a note, the Ministry wants to make sure that your conclusions are as sound as possible as local landowners and logging companies want to continue logging in the area and will certainly take your conclusions to court so think about assumptions and models used.

Allele frequencies for the northern and southern populations of S. gaspensis from a study done in 1995.

Locus 1

	Allele
	Northern Population
	Southern Population

	1
	0.122
	0.18

	2
	0.04
	0.05

	3
	0.128
	0.2

	4
	0.08
	0.08

	5
	0.22
	0.17

	6
	0.03
	0.03

	7
	0.2
	0.2

	8
	0.18
	0.09


Locus 2

	Allele
	Northern Population
	Southern Population

	1
	0.02
	0.09

	2
	0.025
	0.08

	3
	0.1
	0.20

	4
	0.077
	0.09

	5
	0.088
	0.02

	6
	0.08
	0.1

	7
	0.03
	0.01

	8
	0.06
	0.02

	9
	0.28
	0.13

	10
	0.02
	0.09

	11
	0.12
	0.12

	12
	0.1
	0.05


Locus 3

	Allele
	Northern Population
	Southern Population

	1
	0.03
	0.1

	2
	0.06
	0.1

	3
	0.09
	0.1

	4
	0.04
	0.01

	5
	0.152
	0.06

	6
	0.105
	0.09

	7
	0.23
	0.1

	8
	0.082
	0.23

	9
	0.121
	0.04

	10
	0.04
	0.02

	11
	0.05
	0.15


Locus 4

	Allele
	Northern Population
	Southern Population

	1
	0.129
	0.18

	2
	0.023
	0.02

	3
	0.11
	0.13

	4
	0.04
	0.05

	5
	0.123
	0.28

	6
	0.113
	0.03

	7
	0.11
	0.01

	8
	0.222
	0.2

	9
	0.06
	0.02

	10
	0.02
	0.02

	11
	0.05
	0.06


