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The data collected and presented within this report are representative of six different viruses that infect lions within two different populations.  The two locations being observed are Serengeti National Park and Ngorongoro Crater, both in Tanzanai.  The populations of lions in these two areas were studied continuously for 30 years for seroprevalence (presence of infection in blood) of six different viruses. These viruses are feline herpes virus, feline immunodeficiency virus (FIV), feline calicivirus, feline parvovirus, feline coronavirus and canine distemper (CDV). A seventh virus, feline leukemia (FeLV) was also tested for, but within the 3000 lions, none tested positive.  The data collected helps to determine, within these six diseases, which are epidemic in that they show high, brief, seroprevalence followed by a decline in exposure, or endemic in that it is present in the population for long periods of time.  

The sample sizes were randomly selected in each of these two locations.  The Ngorongoro Crater has significantly less lions in each pride as well as less diversity in the environment.  The Serengeti National Park however has more diversity within the woodlands and plains that the lions inhabit.  This diversity shows a positive correlation with the rate of infection of lions to the diversity of the habitat. Within each population, the sample was divided between adult lions four years of age or older and immature lions less than four years of age.  Male lions are considered adults around five years of age in which they begin breeding with females.  Females are considered adults at the age of three, the time that they begin breeding.  The average of breeding age is what is used to differentiate adults from immatures.

	Year
	Serengeti
	Ngorongoro Crater

	1984
	19
	8

	1985
	120
	10

	1986
	30
	0

	1987
	75
	19

	1988
	2
	0

	1989
	28
	0

	1990
	4
	0

	1991
	5
	15

	1992
	6
	0

	1993
	132
	0

	1994
	93
	0


Table 1. Number of lions sampled and studied in two different population areas.  

Fig 1.  Graph of the number of lions sampled in two different populations of Tanzia each year.
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Within the data pertaining to seroprevalence rates in the adults and immatures for the two areas, there is a certain confidence interval that the percent of animals that show seroprevalence will be in for each year. The tables below summarize the confidence intervals for each year and virus in the two populations.   The statistics are based on a .95 confidence coefficient for a test p = 0.5 vs. p not = 0.5. 
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 Fig 2






Fig 3
 Fig 2 a) Annual seroprevalence rate in Serengeti for FIV and   b) annual seroprevalence rates for feline herpes virus.  The numbers located along the graph are the numbers of adults and immatures that were sampled during the indicated year.
Fig 3 a) Age-prevalence curve for FIV in the Serengeti woodland and Plains given by the number of tested and infected lions. Adults and immatures are factored together.  b) Age-prevalence curve for FIV in adults and immatures in the Ngorongoro Crater.

Table 2. a) Annual seroprevalence rate of adult lions infected with FIV compared to the number of adult lions sampled. 

	Sample Portion infected with FIV
	Number of Adults lions sampled
	Number of Adult lions infected with FIV
	Year Sampled
	Confidence Interval

	1.000
	19
	19
	1984
	(0.854131, 1.000000)

	1.000
	48
	48
	1985
	(0.939497, 1.000000)

	1.000
	19
	19
	1986
	(0.854131, 1.000000)

	0.896
	48
	43
	1987
	(0.773422, 0.965302)

	1.000
	2
	2
	1988
	(0.223607, 1.000000)

	1.000
	22
	22
	1989
	(0.872695, 1.000000)

	1.000
	3
	3
	1990
	(0.368403, 1.000000)

	1.000
	2
	2
	1991
	(0.223607, 1.000000)

	0.667
	3
	2
	1992
	(0.094299, 0.991596)

	0.667
	6
	4
	1993
	(0.222778, 0.956728)

	0.889
	45
	40
	1994
	(0.759464, 0.962923)


Table 2. b) Annual seroprevalence rate of immature lions infected with FIV

	Sample Portion infected with FIV
	Number of immature lions sampled
	Number of immature lions infected with FIV
	Year Sampled
	Confidence Interval

	0.000
	0
	0
	1984
	---------------------

	0.831
	71
	59
	1985
	(0.723374, 0.909500)

	0.455
	11
	5
	1986
	(0.167488, 0.766206)

	0.926
	27
	25
	1987
	(0.757102, 0.990900)

	0.000
	0
	0
	1988
	---------------------

	0.833
	6
	5
	1989
	(0.358765, 0.995789)

	1.000
	1
	1
	1990
	(0.050000, 1.000000)

	1.000
	2
	2
	1991
	(0.223607, 1.000000)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	1.000
	5
	5
	1993
	(0.549280, 1.000000)

	0.889
	45
	40
	1994
	(0.759464, 0.962923)


Table 3 a) Overall age prevalence data of the number of lions sampled and infected with FIV from the Serengeti Woodlands in terms of age.

	Serengeti Woodlands Sample Portion
	Serengeti Woodlands Sampled
	Serengeti Woodlands infected
	Age range
	Confidence Interval

	0.857
	7
	6
	0-1
	(0.421277, 0.996390)

	0.906
	53
	48
	1-2
	(0.793415, 0.968653)

	1.000
	31
	31
	2-3
	(0.907886, 1.000000)

	1.000
	16
	16
	3-4
	(0.829250, 1.000000)

	1.000
	22
	22
	4-5
	(0.872695, 1.000000)

	0.917
	12
	11
	5-6
	(0.615204, 0.997892)

	1.000
	5
	5
	6-7
	(0.549280, 1.000000)

	1.000
	4
	4
	7-8
	(0.472871, 1.000000)

	1.000
	11
	11
	8-9
	(0.283582, 0.994949)

	1.000
	4
	4
	9-10
	(0.472871, 1.000000)

	1.000
	2
	2
	10-11
	(0.549280, 1.000000)

	1.000
	9
	9
	11-12
	(0.716871, 1.000000)

	1.000
	8
	8
	12-13
	(0.687656, 1.000000)

	1.000
	5
	5
	13-14
	(0.549280, 1.000000)

	1.000
	3
	3
	14 +
	(0.368403, 1.000000)


Table 3 b) Overall age prevalence data of the number of lions sampled and infected with FIV from the Serengeti Plains in terms of age.
	Serengeti Plains Sample Portion
	Serengeti Plains Sampled
	Serengeti Plains infected
	Age range
	Confidence Interval

	0.500
	2
	1
	0-1
	(0.012579, 0.987421)

	0.778
	18
	14
	1-2
	(0.523627, 0.935908)

	0.500
	16
	8
	2-3
	(0.246510, 0.753490)

	0.889
	9
	8
	3-4
	(0.517503, 0.997191)

	0.700
	10
	7
	4-5
	(0.347547, 0.933260)

	1.000
	8
	8
	5-6
	(0.687656, 1.000000)

	1.000
	7
	7
	6-7
	(0.651836, 1.000000)

	1.000
	5
	5
	7-8
	(0.549280, 1.000000)

	0.800
	5
	4
	8-9
	(0.283582, 0.994949)

	1.000
	4
	4
	9-10
	(0.472871, 1.000000)

	1.000
	5
	5
	10-11
	(0.549280, 1.000000)

	1.000
	4
	4
	11-12
	(0.472871, 1.000000)

	1.000
	4
	4
	12-13
	(0.472871, 1.000000)

	1.000
	3
	3
	13-14
	(0.368403, 1.000000)

	0.000
	0
	0
	14 +
	--------------------------


Table 3 c) Overall age prevalence of the number of lions sampled and infected with FIV in the Ngorongoro in terms of age.

	Ngorongoro Sample Portion
	Ngorongoro Sampled
	Ngorongoro Infected
	Age Range
	Confidence Interval

	0.6
	5
	3
	2-3
	(0.146633, 0.947255)

	1.0
	17
	17
	3-4
	(0.838434, 1.000000)

	1.0
	4
	4
	4-5
	(0.472871, 1.000000)

	1.0
	5
	5
	5-6
	(0.549280, 1.000000)

	1.0
	5
	5
	6-7
	(0.549280, 1.000000)

	1.0
	3
	3
	7-8
	(0.368403, 1.000000)

	1.0
	1
	1
	8-9
	(0.050000, 1.000000)

	1.0
	2
	2
	9-10
	(0.223607, 1.000000)

	1.0
	2
	2
	10-11
	(0.223607, 1.000000)

	1.0
	1
	1
	11-12
	(0.050000, 1.000000)


Fig 4 a) Annual seroprevalence in the Serengeti for CDV, b) parvovirus, c) coronavirus, and d) calicivirus.  Along each graph is the number of adult and immature lions respectively. 
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Table 4 Each table represents either the number of adults or immatures infected with one of the viruses each year compared to the sample size each year. a) Adults CDV, b) immatures CDV c) adults parvovirus, d) immatures parvovirus, e) adults coronavirus, f) immatures coronavirus, g) adult calicivirus, h) immatures calicivirus, I) adult herpes virus, and j) immature herpes virus.

a)

	Sample portion of Adults infected with CDV
	Number of Adults Lions Sampled
	Number of Adults infected with CDV
	Years Sampled
	Confidence Interval

	0.813
	16
	13
	1984
	(0.543543, 0.959526)

	0.622
	45
	28
	1985
	(0.465410, 0.762322)

	0.500
	16
	8
	1986
	(0.246510, 0.753490)

	0.395
	38
	15
	1987
	(0.240388, 0.566138)

	0.000
	1
	0
	1988
	(0.000000, 0.950000)

	0.200
	20
	4
	1989
	(0.057334, 0.436614)

	0.000
	1
	0
	1990
	(0.000000, 0.950000)

	0.000
	2
	0
	1991
	(0.000000, 0.776393)

	0.000
	3
	0
	1992
	(0.000000, 0.631597)

	0.167
	6
	1
	1993
	(0.004211, 0.641235)

	0.800
	45
	36
	1994
	(0.654042, 0.904243)


b)

	Sample portion of Immatures infected with CDV
	Number of immature Lions Sampled
	Number of immatures infected with CDV
	Years Sampled
	Confidence Interval

	0.000
	0
	0
	1984
	-------------------

	0.000
	57
	0
	1985
	(0.000000, 0.051199)

	0.000
	10
	0
	1986
	(0.000000, 0.258866)

	0.000
	24
	0
	1987
	(0.00000, 0.117346)

	0.000
	0
	0
	1988
	-------------------

	0.000
	5
	0
	1989
	(0.000000, 0.450720)

	0.000
	3
	0
	1990
	(0.000000, 0.631597)

	0.000
	3
	0
	1991
	(0.000000, 0.631597)

	0.000
	3
	0
	1992
	(0.000000, 0.631597)

	0.000
	5
	0
	1993
	(0.000000, 0.450720)

	0.889
	45
	40
	1994
	(0.759464, 0.962923)


c)

	Sample portion of Adults infected with Parvo virus
	Number of Adults Lions Sampled
	Number of Adults infected with Parvo virus
	Years Sampled
	Confidence Interval

	0.533
	15
	8
	1984
	(0.265861, 0.787333)

	0.930
	43
	40
	1985
	(0.809393, 0.985375)

	0.944
	18
	17
	1986
	(0.727056, 0.998594)

	0.800
	45
	36
	1987
	(0.654042, 0.904243)

	1.000
	1
	1
	1988
	(0.050000, 1.000000)

	0.789
	19
	15
	1989
	(0.544347, 0.939475)

	1.000
	2
	2
	1990
	(0.223607, 1.000000)

	1.000
	2
	2
	1991
	(0.223607, 1.000000)

	0.500
	2
	1
	1992
	(0.012579, 0.987421)

	0.667
	6
	4
	1993
	(0.222778, 0.956728)

	0.815
	27
	22
	1994
	(0.619170, 0.937000)


d)

	Sample portion of Immatures infected with Parvo virus
	Number of immature Lions Sampled
	Number of immatures infected with Parvo virus
	Years Sampled
	Confidence Interval

	0.000
	0
	0
	1984
	-----------------------

	0.985
	65
	64
	1985
	(0.917237, 0.999611)

	0.271
	11
	3
	1986
	(0.060218, 0.609743)

	0.192
	26
	5
	1987
	(0.065548, 0.393506)

	0.000
	0
	0
	1988
	-----------------------

	0.600
	5
	3
	1989
	(0.146633, 0.947255)

	0.000
	1
	0
	1990
	(0.000000, 0.950000)

	0.000
	2
	0
	1991
	(0.000000, 0.776393)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	0.800
	5
	4
	1993
	(0.283582, 0.994949)

	0.700
	30
	21
	1994
	(0.506041, 0.852655)


e)

	Sample portion of Adults infected with coronavirus
	Number of Adults Lions Sampled
	Number of Adults infected with coronavirus
	Years Sampled
	Confidence Interval

	0.643
	14
	9
	1984
	(0.351380, 0.872402)

	0.667
	42
	28
	1985
	(0.504513, 0.804332)

	0.500
	18
	9
	1986
	(0.260191, 0.739809)

	0.600
	45
	27
	1987
	(0.443314, 0.743024)

	1.000
	1
	1
	1988
	(0.050000, 1.000000)

	0.579
	19
	11
	1989
	(0.334998, 0.797479)

	0.500
	2
	1
	1990
	(0.012579, 0.987421)

	0.000
	2
	0
	1991
	(0.000000, 0.776393)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	0.667
	6
	4
	1993
	(0.222778, 0.956728)

	0.600
	25
	15
	1994
	(0.386653, 0.788745)


f)

	Sample portion of Immatures infected with coronavirus
	Number of immature Lions Sampled
	Number of immatures infected with coronavirus
	Years Sampled
	Confidence Interval

	0.000
	0
	0
	1984
	----------------------

	0.561
	66
	37
	1985
	(0.432961, 0.682634)

	0.000
	11
	0
	1986
	(0.000000, 0.238404)

	0.808
	26
	21
	1987
	(0.606494, 0.934452)

	0.000
	0
	0
	1988
	----------------------

	0.579
	19
	11
	1989
	(0.334998, 0.797479)

	1.000
	1
	1
	1990
	(0.050000, 1.000000)

	0.000
	2
	0
	1991
	(0.000000, 0.776393)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	0.600
	5
	3
	1993
	(0.146633, 0.947255)

	0.607
	28
	17
	1994
	(0.405768, 0.784957)


g)

	Sample portion of Adults infected with calicivirus
	Number of Adults Lions Sampled
	Number of Adults infected with calicivirus
	Years Sampled
	Confidence Interval

	0.786
	14
	11
	1984
	(0.492024, 0.953421)

	0.976
	42
	41
	1985
	(0.874341, 0.999397)

	0.833
	18
	15
	1986
	(0.585823, 0.964215)

	0.800
	45
	36
	1987
	(0.654042, 0.904243)

	1.000
	1
	1
	1988
	(0.050000, 1.000000)

	0.632
	19
	12
	1989
	(0.383578, 0.837114)

	0.500
	2
	1
	1990
	(0.012579, 0.987421)

	1.000
	2
	2
	1991
	(0.223607, 1.000000)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	0.500
	6
	3
	1993
	(0.118117, 0.881883)

	0.600
	25
	15
	1994
	(0.386653, 0.788745)


h)

	Sample portion of Immatures infected with calicivirus
	Number of immature Lions Sampled
	Number of immatures infected with calicivirus
	Years Sampled
	Confidence Interval

	0.000
	0
	0
	1984
	------------------------

	0.800
	65
	52
	1985
	(0.682312, 0.888984)

	0.091
	11
	1
	1986
	(0.002299, 0.412780)

	0.192
	26
	5
	1987
	(0.065548, 0.393506)

	0.000
	0
	0
	1988
	------------------------------

	0.000
	5
	0
	1989
	(0.000000, 0.450720)

	1.000
	1
	1
	1990
	(0.050000, 1.000000)

	0.500
	2
	1
	1991
	(0.012579, 0.987421)

	0.000
	3
	0
	1992
	(0.000000, 0.631597)

	0.000
	5
	0
	1993
	(0.000000, 0.450720)

	0.000
	28
	0
	1994
	(0.000000, 0.101466)


i)

	Sample portion of Adults infected with herpes virus
	Number of Adult Lions Sampled
	Number of Adults infected with herpes virus
	Years Sampled
	Confidence Interval

	1
	14
	14
	1984
	(0.807364, 1.000000)

	1
	42
	42
	1985
	(0.931157, 1.000000)

	1
	18
	18
	1986
	(0.846682, 1.000000)

	1
	45
	45
	1987
	(0.935596, 1.000000)

	1
	1
	1
	1988
	(0.050000, 1.000000)

	1
	19
	19
	1989
	(0.854131, 1.000000)

	1
	2
	2
	1990
	(0.223607, 1.000000)

	1
	2
	2
	1991
	(0.223607, 1.000000)

	1
	2
	2
	1992
	(0.223607, 1.000000)

	1
	6
	6
	1993
	(0.606962, 1.000000)

	1
	25
	25
	1994
	(0.887072, 1.000000)


j)

	Sample portion of Immatures infected with herpes virus
	Number of Immature

Lions Sampled
	Number of Immatures infected with herpes virus
	Years Sampled
	Confidence Interval

	0.985
	0
	0
	1984
	---------------------

	1.000
	66
	65
	1985
	(0.918448, 0.999616)

	1.000
	11
	11
	1986
	(0.761596, 1.000000)

	0.000
	26
	26
	1987
	(0.891170, 1.000000)

	1.000
	1
	1
	1988
	(0.050000, 1.000000)

	1.000
	5
	5
	1989
	(0.549280, 1.000000)

	1.000
	1
	1
	1990
	(0.050000, 1.000000)

	1.000
	2
	2
	1991
	(0.223607, 1.000000)

	1.000
	3
	3
	1992
	(0.368403, 1.000000)

	1.000
	5
	5
	1993
	(0.549280, 1.000000)

	1.000
	28
	28
	1994
	(0.898534, 1.000000)


P Chart analysis considers each proportion data point and compares it to the overall average of the p values over the given time period and the confidence interval of the point.  The  green line represents the average of the p values.  The red lines given throughout the graph give the confidence interval of each p value.  Any red point given on the data sheet represents a value that is different from the rest as compared to the average value and the confidence interval.  Typically, pertaining to this data, the unexpected point is a result of a small sample size. The p chart analysis is based on a 99% confidence level.

Fig 5) a) Adults infected with FIV. Compared to the overall average, none of the p values show deviation from the average values and respectable confidence intervals.  Each year there are a consistent percentage of animals infected with FIV, which is why there are no abnormal p value data points. b)Immatures with FIV.  

a)
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Fig 6) a) Number of lions within the plains of the Serengeti that are infected with FIV. b)Number of lions within the woodlands of the Serengeti that are infected with FIV each year. c) Ngorongoro lions infected with FIV each year.
a)
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Fig 7)  a) Number of adult lions infected with canine distemper virus each year. b) Number of immature lions infected with canine distemper virus each year.
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Fig 8) a) Number of adult lions infected with parvovirus each year. b) Number of immature lions infected with parvovirus each year.
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Fig 9) a) Number of lions infected with coronavirus each year. b) Number of immature lions that become infected with coronavirus each year.
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Fig 10) a) Number of adult lions infected with herpes virus each year. b) Number of immature lions infected with herpes virus each year.
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Fig 11) a) Number of immature lions infected with calicivirus each year. b) Number of adult lions infected with calicivirus each year.
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A chi-squared test of independence was performed on each virus in the randomly sampled lion populations of the Serengeti and Ngorongoro using a contingency table.  The null hypothesis of Ho = infection independent of the year vs. Ha   = infection not independent of the year.  Rejection or accepting the null hypothesis is based on a 95% confidence level of a single tailed probability.  Any population with less than 5 subjects was dropped from the calculation.  In some instances, to many expected counts that are less than one can skew the results of the chi-squared. When the null hypothesis is rejected, the two variables are dependent on one another.  When the null hypothesis is accepted, the two variables are independent of one another.  

Fig 12 ) Test of Ho = Serengeti seroprevalence of Parvo virus positive adults

 vs. Ha   = Serengeti seroprevalence of Parvovirus negative adults. Reject null

 hypothesis.

	          Parvo    Parvo

         Adults    Adults not    

       Infected    Infected    Total

    1         8         7              15

          12.31      2.69

          1.510     6.918

    2        40         3              43

          35.29      7.71

          0.627     2.873

    3        17         1              18

          14.77      3.23

          0.335     1.535

    4        36         9              45

          36.94      8.06

          0.024     0.109

    5        15         4             19

          15.60      3.40

          0.023     0.104

    6         4         2              6

           4.92      1.08

          0.174     0.796

    7        22         5            27

          22.16      4.84

          0.001     0.005

Total       142        31      173

Chi-Sq = 15.035, DF = 6, P-Value = 0.020


Fig 13 ) Test of Ho = Serengeti seroprevalence of Parvo virus positive immatures

 vs. Ha   = Serengeti seroprevalence of Parvovirus negative immatures.  Reject null

hypothesis.

	    Parvovirus     Parvovirus

    Immatures     Immatures 

     infected        not  Infected  Total

    1         64         1                   65

           45.77     19.23

           7.256    17.277

    2          3         8                     11

            7.75      3.25

           2.908     6.925

    3          5        21                    26

           18.31      7.69

           9.675    23.036

    4          3         2                      5

            3.52      1.48

           0.077     0.184

    5          4         1                     5

            3.52      1.48

           0.065     0.155

    6         21         9                         30

           21.13      8.87

           0.001     0.002

Total        100        42                    142

Chi-Sq = 67.562, DF = 5, P-Value = 0.000


Fig 15) Test of Ho = Serengeti seroprevalence of coronavirus positive adults

 vs. Ha   = Serengeti seroprevalence of coronavirus negative adults. Accept 

null hypothesis.

	        Adult                Adults not

       infected with     infected with

       Coronavirus      Coronavirus  Total

    1            9         5                   14

              8.53      5.47

             0.026     0.040

    2           28        14                  42

             25.60     16.40

             0.225     0.352

    3            9         9                    18

             10.97      7.03

             0.354     0.552

    4           27        18                  45

             27.43     17.57

             0.007     0.010

    5           11         8                  19

             11.58      7.42

             0.029     0.045

    6            4         2                   6

              3.66      2.34

             0.032     0.050

    7           15        10                25

             15.24      9.76

   Total          103        66        169

Chi-Sq = 1.732, DF = 6, P-Value = 0.943          0.004     0.006




 Fig 16) Test of Ho = Serengeti seroprevalence of coronavirus positive immatures

 vs. Ha   = Serengeti seroprevalence of coronavirus negative immatures. Reject

null hypothesis.

	  Immature                Immature

  Coronavirus            Coronavirus   

   infected                 not  infected  Total

    1        37        29                          66

          37.90     28.10

          0.021     0.029

    2         0        11                           11

           6.32      4.68

          6.316     8.517

    3        21         5                           26

          14.93     11.07

          2.469     3.329

    4        11         8                          19

          10.91      8.09

          0.001     0.001

    5         3         2                            5

           2.87      2.13

          0.006     0.008

    6        17        11                        28

          16.08     11.92

          0.053     0.071

Total        89        66                    155

Chi-Sq = 20.821, DF = 5, P-Value = 0.001


Fig 17) Test of Ho = Serengeti seroprevalence of CDV positive adults

 vs. Ha   = Serengeti seroprevalence of CDV negative adults. Reject

null hypothesis.

	         CDV       CDV

        Adults       Adults not

       Infected     Infected        Total

    1        13        3                   16

           9.03     6.97

          1.743    2.259

    2        28       17                  45

          25.40    19.60

          0.265    0.344

    3         8        8                   16

           9.03     6.97

          0.118    0.153

    4        15       23                38

          21.45    16.55

          1.940    2.515

    5         4       16                20

          11.29     8.71

          4.707    6.102

    6         1        5                   6

           3.39     2.61

          1.682    2.181

    7        36        9                45

          25.40    19.60

          4.420    5.730

Total       105       81         186

Chi-Sq = 34.162, DF = 6, P-Value = 0.000


Fig 18) Test of Ho = Serengeti seroprevalence of CDV positive immatures

 vs. Ha   = Serengeti seroprevalence of CDV negative immatures. Reject

null hypothesis.

	       CDV              CDV

       Immature      Immature 

       infected         not  infected  Total

    1         0        57                       57

          12.26     44.74

         12.258     3.358

    2         0        10                      10

           2.15      7.85

          2.151     0.589

    3         0        24                      24

           5.16     18.84     

          5.161     1.414

    4         0         5                         5

           1.08      3.92

          1.075     0.295

    5         0         5                        5

           1.08      3.92

          1.075     0.295

    6        40        45                     85

          18.28     66.72

         25.809     7.071

Total        40       146                  186

Chi-Sq = 60.551, DF = 5, P-Value = 0.000


Fig 19) Test of Ho = Serengeti seroprevalence of calicivirus positive adults

 vs. Ha   = Serengeti seroprevalence of calicivirus negative adults. Reject

null hypothesis.

	Calicivirus      Calicivirus

Adult              Adult

infected          not infected   Total

    1        11        3                  14

          11.02     2.98

          0.000    0.000

    2        41        1                   42

          33.05     8.95

          1.911    7.059

    3        15        3                   18

          14.17     3.83 

          0.049    0.182

    4        36        9                  45

          35.41     9.59

          0.010    0.036

    5        12        7                 19

          14.95     4.05

          0.583    2.154

    6         3        3                  6

           4.72     1.28

          0.628    2.320

    7        15       10              25

          19.67     5.33

          1.111    4.103

Total       133       36           169

Chi-Sq = 20.144, DF = 6, P-Value = 0.003


Fig 20) Test of Ho = Serengeti seroprevalence of calicivirus positive immatures

 vs. Ha   = Serengeti seroprevalence of calicivirus negative immatures. Reject

null hypothesis.

	Calicivirus      Calicivirus

Immatures     Immatures

infected          not infected     Total

    1        52      13                     65

          26.93   38.07

         23.342  16.510

    2         1      10                      11

           4.56    6.44

          2.777   1.964

    3         5      21                     26

          10.77   15.23

          3.092   2.187

    4         0       5                      5

           2.07    2.93

          2.071   1.465

    5         0       5                     5

           2.07    2.93

          2.071   1.465

    6         0      28                  28

          11.60   16.40

         11.600   8.205

Total        58      82             140

Chi-Sq = 76.751, DF = 5, P-Value = 0.000


Fig 21) Test of Ho = Serengeti seroprevalence of FIV positive adults vs. 

Ha   = Serengeti seroprevalence of FIV negative Adults. Reject

null hypothesis.

	    FIV             FIV

   Adults         Adults not

   Infected      Infected      Total

    1      19        0                19

        17.90     1.10

        0.068    1.101

    2      48        0                48

        45.22     2.78

        0.171    2.783

    3      19        0                19

        17.90     1.10

        0.068    1.101

    4      43        5               48

        45.22     2.78

        0.109    1.767

    5      22        0               22

        20.72     1.28

        0.078    1.275

    6       4        2                 6

         5.65     0.35

        0.483    7.848

    7      40        5              45

        42.39     2.61

        0.135    2.192

Total     195       12         207

Chi-Sq = 19.180, DF = 6

WARNING: 1 cells with expected counts less than 1. Chi-Square approximation   probably invalid.


Fig 22) Test of Ho = Serengeti seroprevalence of FIV positive immatures

 vs. Ha   = Serengeti seroprevalence of FIV negative immatures. Reject

null hypothesis.

	 FIV               FIV 

Immatures   Immautres

Infected       Not Infected    Total

    1         59      12                  71

           59.81   11.19

           0.011   0.059

    2          5       6                   11

            9.27    1.73

           1.965  10.503

    3         25       2                  27

           22.75    4.25

           0.223   1.195

    4          5       1                     6

            5.05    0.95

           0.001   0.003

    5          5       0                   5

            4.21    0.79

           0.147   0.788

    6         40       5               45

           37.91    7.09

           0.115   0.617

Total        139      26           165

Chi-Sq = 15.626, DF = 5

WARNING: 2 cells with expected counts less than 1. Chi-Square approximation   probably invalid.


In the context of this data, when the null hypothesis is rejected and the two variables are dependent of one another, as is consistent with the research article, the virus is epidemic.  When the null hypothesis is accepted, the variables are in fact independent, and the infection is considered endemic.

Some of the Chi-squared values are off by a few decimal places from the results of the research article.  This could be a result of miscalculations on my behalf when estimating the proportion values.
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