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We located ten 100 m fixed radius point counts throughout our study area on the southern and western sides of Lake Raleigh.  Three of the points were located in Dr. Quay’s former 7.3 pine plot: point 1 and point 2 were both in small pine patches and point 3 was located on the bank of a drainage pond in a clearing surrounded by early successional sweet gum, red maple, and grass.  The remaining seven points were located in Dr. Quay’s former 8.1 deciduous plot: point 5 was located on the bank of a drainage pond surrounded by later successional forest, and the remaining points were located in mixed deciduous and coniferous forests.

We performed three point count surveys on the following dates: March 12, March 14, and March 15.  We utilized the double independent observer method so that detection probabilities could be calculated.  Additionally, the order of the point surveys were randomized daily by starting point and the observers were never partnered with the same observer twice during subsequent survey days.  Each survey was begun at approximately 6:30am and each point was surveyed for 5 minutes.  We did a complete census of the plots (7.1 and 8.3) on March 19, beginning at 6:30 am and lasting until 8:30am.  The entire study area was divided in two, so that each team of two could cover the same amount of area in the same time. 

Upon examination of our point count survey sheets, we were able to calculate detection probabilities for each group member (see Figure 1, and Appendix C).  Kelsey had the highest average detection probability (=4.9) and James had the lowest average detection probability (=0.17).  
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In terms of the total number of birds of each species recorded at all the sites throughout our point count surveys, the “unidentified bird” was the most common (comprising 20% of the total), followed by the Carolina Chickadee (13%), Northern Cardinal (12%), Pine Warbler (9%), and Carolina Wren (8%).  The remaining 25 species composed 38% of the total number of birds recorded (see Figure 2).

[image: image2]

Of the points located in plot 7.3, point 3 had the greatest number of species where as point 2 had the least.  Within plot 8.1, point 8 and 9 had the greatest number of species and point 10 had the least.  Taken as a whole, point 8 and 9 had the greatest number of species (n=17) of all the points and point 2 had the least (n=7) (see Figures 3, 4, 5).  Additionally, point 5 had the greatest number of recorded birds (see Table 1).   On average the deciduous plots showed a greater species composition than the pine plots.  Northern Cardinals and Carolina Chickadees were represented in all the points, while Canada Goose, Goldfinch, Mallard, Scarlet Tanager, Acadian Flycatcher, Red-tailed Hawk, Northern Flicker, White-throated Sparrow, Whip-poor-will, and Winter Wren were each only recorded at one point (See Appendix A).

	Point
	Total Number of Birds
	Total Number of Species

	1
	27
	10

	2
	30
	7

	3
	30
	11

	4
	35
	11

	5
	43
	10

	6
	41
	14

	7
	23
	12

	8
	35
	16

	9
	25
	17

	10
	20
	9



[image: image3.emf]Figure 3: Bird Species Composition at Point 8
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[image: image4.emf]Figure 4: Bird Species Composition at Point 9
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[image: image5.emf]Figure 5: Bird Species Composition at Point 2
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We performed various vegetation methods in an attempt to correlate bird species composition with habitat characteristics (see Table 2).  The “percent pine” was the estimated percent pine spp. within a 100 m. radius of each point.  The “BAH” was the index of basal area in square feet per acre at each point using the Bitterlich method.  This measurement was taken using a wedge prism, with a basal area factor of 20.  The “openness” was the estimated percent understory openness of a site determined by the observer in regards to how dense the understory was, and each point was placed into one of five categories: 1 (100-81% open), 2 (80-61% open), 3 (60-41% open), 4 (40-21% open), or 5 (20-0% open).  We had one class 5 category (point 3) with a very thick understory of red maple, briar, blackberry, devil’s walking stick, and sweet gum.  The site with the highest BAH value was point 4 with a BAH of 11.  Point 4 was a fairly dense stand of mature loblolly pine.  The points with the highest percent pine were points 4 (78% pine), 10 (80% pine), and 1 (81%), while the points with the lowest percent pine were points 6 (8% pine) and 7 (7% pine).
	Point
	Percent Pine
	BAH
	Openness

	1
	81
	10
	1

	2
	50
	0
	1

	3
	34
	5
	5

	4
	78
	11
	1

	5
	55
	0
	1

	6
	8
	9
	2

	7
	7
	8
	1

	8
	62
	4
	2

	9
	17
	6
	4

	10
	80
	6
	2



We performed statistical analyses using program SAS.  Our independent variables were percent pine, BAH, and openness, while our dependent variables were the total number of species recorded at each point, the total number of birds recorded at each point, and the average number of birds recorded at each point.  We did an analysis of covariance and a t-test on each combination of independent variables with each of our dependent variables, as well as a nonexperimental multiple regression analysis, using FORWARD, MAXR, and RSQUARE variable selection techniques.  Of all the nonexperimental multiple regression analyses examined, the dependent variable with the strongest correlation was for the total number of bird species recorded at each point.  There were no significant results, though there was a trend for the percent pine surrounding each point to explain the most variation in bird species composition (p=0.1750) (see Table 3 and Table 4).  We conclude that none of our habitat characteristics are correlated with our dependent variables.
	Table 3:  Summary of Nonexperimental Multiple Regression Analysis using Forward Selection Technique for Total Number of Bird Species Recorded at Each Point

	                  Variable      Number     Partial      Model

         Step    Entered      Vars In    R-Square    R-Square     C(p)      F Value    Pr > F

	

	           1     PPINE            1           0.2169       0.2169        1.4442       2.22     0.1750

	           2     OPEN             2           0.0766       0.2935        2.7158       0.76     0.4125

	           3     BAH               3           0.0753       0.3688        4.0000       0.72     0.4300


                   


Of additional interest, is that upon performing an analysis of covariance and t-test (using the 7.3 pine plots vs. the 8.1 deciduous plots as the group variables), we failed to find a significant difference between the two groups of plots based upon percent pine composition (p=0.5707), and there was a stronger trend for the total number of species recorded at each point to differ between the two groups (p=0.0905) (see Table 5).  The other variables did not show as strong a trend.
	Table 5: T-test Results for Analysis of Covariance using Total Number of Bird Species and Percent Pine as Variables.

	                Variable    Method           Variances      DF       t Value    Pr > |t|

	

	                PPINE       Pooled               Equal           8          -0.53      0.6107

	                PPINE       Satterthwaite     Unequal      5.29      -0.60      0.5707

	                TSPEC       Pooled              Equal           8            1.73      0.1217

	                TSPEC       Satterthwaite    Unequal      5.73       2.03      0.0905



Using program PC-ORD, we were able to examine various bird community characteristics using the bird species composition at each point.  We performed a two group cluster analysis using Sorenson’s Similarity Index and found that points 1, 2, 3, 4, and 6 formed group 1 (red), while points 5, 7, 8, 9, and 10 formed group 5 (green), as shown in the Figure 6 dendrogram.
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We then performed a Detrended Correspondence Analysis (DCA) of the data to view the ordination of the points (see Figure 6).  It is interesting to note how point 5 is so far away from the others, suggesting a strong dissimilarity with the rest of the data.  When point 5 is removed from the analysis, a very different ordination diagram results (see Figure 7).  Figure 7 shows how the pine plots, plus points 4 and 6, are more clustered together and similar than the remaining deciduous points.  Finally, an Indicator Species Analysis was performed (see Appendix B).  Species that occurred in only one plot stand out in the results as being good indicator species for each group (as assigned by the previous cluster analysis).  However, due to the paucity of points, we are unable to make strong conclusions about the validity of these indicator species.  It is interesting to note that “unidentified birds” were more abundant in group 1 than in group 5.

In additional to the point counts, we also conducted a complete census, similar to the methods Dr. Quay employed whereby we “wandered aimlessly” throughout each of the plots for 2 hours and recorded every bird detected (see Table 6).  We recorded 42 birds in plot 7.1, and over twice that number, 99 birds, in plot 8.3.  Given that plot 8.3 is over twice as large as plot 7.1, these results are not surprising.  It is interesting to note that five species only occurred in plot 7.3, while 11 species occurred only in plot 8.3.  Additionally, there were 11 species that had occurred in the previous point count surveys, but were not recorded in the census, and ten species which occurred in the census but had not occurred in the previous point count surveys. 
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We did two Chi-Square analyses comparing our census results (the bird species lists) to Dr. Quay’s census results, looking at the pine and deciduous seperately.  Upon examining the results, my calculated Chi-Square value was greater than the table Chi-Square value, and thus we can reject the Ho and conclude that there is a difference between the 2007 and 1938 census results.
Deciduous Plot: Since our calculated X^2 of 77.85 > the table X^2 of 42.56 at alpha = 0.05 with 29 degrees of freedom, we can reject Ho and conclude that the 2007 census results are significantly different from the 1938 census results.

Pine Plot:  Since our calculated X^2 of 209.9 > the table X^2 of 28.869 at alpha = 0.05 with 29 degrees of freedom, we can reject Ho and conclude that the 2007 census results are significantly different from the 1938 census results.

 Next, we examined the diversity of the plot census results using the Shannon-Weiner Diversity Index, which incorporates both richness and evenness of the various species.  The 2007 Deciduous Plot Census found the highest diversity (H’ = 2.8) and the 1938 Pine Plot Census found the lowest diversity (1.71).  Interestingly, the 1938 Deciduous plot census and the 2007 Pine plot census were identical in their diversity (H’ = 2.27).
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	Table 6: Census Results for Bird Species in Plots 7.1 and 8.3



	Species
	Pine 7.3
	Deciduous 8.1

	Canada Goose
	
	

	Carolina Wren
	3
	11

	Northern Cardinal
	3
	10

	Eastern Towhee
	
	2

	Carolina Chickadee
	2
	13

	Pine Warbler
	2
	4

	American Crow
	1
	5

	Goldfinch
	
	

	Mallard
	1
	

	Golden Crowned Kinglet
	
	10

	Warbler spp.
	
	1

	American Robin
	1
	4

	Eastern Phoebe
	
	

	Blue Jay
	5
	7

	Red-bellied Woodpecker
	
	4

	Hairy Woodpecker
	
	2

	Wood Pecker spp.
	
	3

	Wood Thrush
	
	

	Mourning Dove
	6
	3

	Scarlet Tanager
	
	

	Acadian Flycatcher
	
	

	Tufted Titmouse
	
	5

	Common Grackle
	
	

	Song Sparrow
	
	

	Red Tailed Hawk
	
	1

	Northern Flicker
	
	2

	White-throated Sparrow
	
	

	Whiperwhil
	
	

	Winter Wren
	
	

	Unidentified Bird
	
	

	Black Bird
	11
	

	Great Blue Heron
	1
	

	Dark-eyed Junco
	4
	

	House Finch
	2
	

	European Starling
	
	3

	Double-crested Cormorant
	
	3

	Brown-headed Nuthatch
	
	1

	White-breasted Nuthatch
	
	1

	Pileated Woodpecker
	
	1

	Northern Mocking Bird
	
	3

	Total
	42
	99


Chi Square Analysis for Deciduous Census 1938 and 2007

	
	Decid. 2007
	Decid. 1938
	
	
	
	

	
	Obs
	Exp
	Obs
	Exp
	Tot
	
	
	

	Carolina Wren
	11
	13.33333
	9
	6.666667
	20
	
	0.408333
	0.816667

	Winter Wren
	0
	1.333333
	2
	0.666667
	2
	
	1.333333
	2.666667

	Northern Cardinal
	10
	10
	5
	5
	15
	
	0
	0

	Eastern Towhee
	2
	1.333333
	0
	0.666667
	2
	
	0.333333
	0.666667

	Carolina Chickadee
	13
	8.666667
	0
	4.333333
	13
	
	2.166667
	4.333333

	Pine Warbler
	4
	5.333333
	4
	2.666667
	8
	
	0.333333
	0.666667

	American Crow
	5
	3.333333
	0
	1.666667
	5
	
	0.833333
	1.666667

	Goldfinch
	0
	1.333333
	2
	0.666667
	2
	
	1.333333
	2.666667

	Golden Crowned Kinglet
	10
	10.66667
	6
	5.333333
	16
	
	0.041667
	0.083333

	Warbler spp.
	1
	0.666667
	0
	0.333333
	1
	
	0.166667
	0.333333

	American Robin
	4
	2.666667
	0
	1.333333
	4
	
	0.666667
	1.333333

	Blue Jay
	7
	4.666667
	0
	2.333333
	7
	
	1.166667
	2.333333

	Red-bellied Woodpecker
	4
	2.666667
	0
	1.333333
	4
	
	0.666667
	1.333333

	Hairy Woodpecker
	2
	2
	1
	1
	3
	
	0
	0

	Wood Pecker spp.
	3
	2
	0
	1
	3
	
	0.5
	1

	Downy Woodpecker
	0
	0.666667
	1
	0.333333
	1
	
	0.666667
	1.333333

	Mourning Dove
	3
	2
	0
	1
	3
	
	0.5
	1

	Tufted Titmouse
	5
	3.333333
	0
	1.666667
	5
	
	0.833333
	1.666667

	Red Tailed Hawk
	1
	0.666667
	0
	0.333333
	1
	
	0.166667
	0.333333

	Northern Flicker
	2
	1.333333
	0
	0.666667
	2
	
	0.333333
	0.666667

	White-throated Sparrow
	0
	2.666667
	4
	1.333333
	4
	
	2.666667
	5.333333

	Dark-eyed Junco
	0
	0.666667
	1
	0.333333
	1
	
	0.666667
	1.333333

	European Starling
	3
	2
	0
	1
	3
	
	0.5
	1

	Brown-headed Nuthatch
	1
	0.666667
	0
	0.333333
	1
	
	0.166667
	0.333333

	White-breasted Nuthatch
	1
	0.666667
	0
	0.333333
	1
	
	0.166667
	0.333333

	Pileated Woodpecker
	1
	0.666667
	0
	0.333333
	1
	
	0.166667
	0.333333

	Northern Mocking Bird
	3
	2
	0
	1
	3
	
	0.5
	1

	Brown Creeper
	0
	0.666667
	1
	0.333333
	1
	
	0.666667
	1.333333

	Myrtle Warbler
	0
	6.666667
	10
	3.333333
	10
	
	6.666667
	13.33333

	Sapsucker
	0
	1.333333
	2
	0.666667
	2
	
	1.333333
	2.666667

	Tot
	96
	
	48
	
	144
	
	25.95
	51.9

	
	
	
	
	
	
	
	
	

	X^2 = 
	#VALUE!
	
	
	
	
	
	
	

	df=
	29
	
	Table X^2 w/ 29 df @0.05 = 42.557
	
	

	Ho = all proportions equal
	
	
	
	
	
	

	Ha = not all proportions are equal
	
	
	
	
	

	reject Ho if calculated X^2 is greater than table X^2 @ 0.05 with 29 df
	
	

	Since 77.85 > 42.557, we can reject Ho and conclude that there 
	
	
	

	is a difference between census's in the two survey years.
	
	
	

	
	
	
	
	
	
	
	
	


Chi Square Analysis for Pine Census 1938 and 2007

	
	Pine 2007
	
	Pine 1938
	
	
	
	
	

	
	Obs
	Exp
	Obs
	Exp
	Tot
	
	
	

	Carolina Wren
	3
	1.225
	4
	5.775
	7
	
	0.545563
	2.571939

	Winter Wren
	0
	0.175
	1
	0.825
	1
	
	0.037121
	0.175

	Northern Cardinal
	3
	0.525
	0
	2.475
	3
	
	2.475
	11.66786

	Carolina Chickadee
	2
	0.35
	0
	1.65
	2
	
	1.65
	7.778571

	Pine Warbler
	2
	5.6
	30
	26.4
	32
	
	0.490909
	2.314286

	American Crow
	1
	1.225
	6
	5.775
	7
	
	0.008766
	0.041327

	Mallard
	1
	0.175
	0
	0.825
	1
	
	0.825
	3.889286

	Golden Crowned Kinglet
	0
	10.5
	60
	49.5
	60
	
	2.227273
	10.5

	Ruby Crowned Kinglet
	0
	8.75
	50
	41.25
	50
	
	1.856061
	8.75

	American Robin
	1
	0.175
	0
	0.825
	1
	
	0.825
	3.889286

	Blue Jay
	5
	0.875
	0
	4.125
	5
	
	4.125
	19.44643

	Mourning Dove
	6
	1.05
	0
	4.95
	6
	
	4.95
	23.33571

	Black Bird
	11
	1.925
	0
	9.075
	11
	
	9.075
	42.78214

	Great Blue Heron
	1
	0.175
	0
	0.825
	1
	
	0.825
	3.889286

	Dark-eyed Junco
	4
	0.7
	0
	3.3
	4
	
	3.3
	15.55714

	House Finch
	2
	0.35
	0
	1.65
	2
	
	1.65
	7.778571

	Brown-headed Nuthatch
	0
	0.35
	2
	1.65
	2
	
	0.074242
	0.35

	Brown Creeper
	0
	1.75
	10
	8.25
	10
	
	0.371212
	1.75

	Myrtle Warbler
	0
	6.125
	35
	28.875
	35
	
	1.299242
	6.125

	Tot
	42
	
	198
	
	240
	
	36.61039
	172.5918

	
	
	
	
	
	
	
	
	

	X^2 = 
	#VALUE!
	
	
	
	
	
	
	

	df = 
	18
	
	Table X^2 = 28.869 @ 0.05 w/ 18 df
	
	

	
	
	
	
	
	
	
	
	

	Ho = all proportions equal
	
	
	
	
	
	

	Ha = not all proportions are equal
	
	
	
	
	

	reject Ho if calculated X^2 is greater than table X^2 @ 0.05 with 18 df
	
	

	Since 209.9022 > 28.869, we can reject Ho and conclude that 
	
	
	

	there is a difference between census's in the two survey years.
	
	
	


Shannon-Weiner Diversity Index for Deciduous Census 1938 and 2007

	
	Decid. 2007
	
	Decid. 1938
	

	
	Obs
	pi
	piLNpi
	Obs
	pi
	piLNpi

	Carolina Wren
	11
	0.114583
	-0.24824
	9
	0.1875
	-0.31387

	Winter Wren
	0
	0
	0
	2
	0.041667
	-0.13242

	Northern Cardinal
	10
	0.104167
	-0.2356
	5
	0.104167
	-0.2356

	Eastern Towhee
	2
	0.020833
	-0.08065
	0
	0
	0

	Carolina Chickadee
	13
	0.135417
	-0.27075
	0
	0
	0

	Pine Warbler
	4
	0.041667
	-0.13242
	4
	0.083333
	-0.20708

	American Crow
	5
	0.052083
	-0.1539
	0
	0
	0

	Goldfinch
	0
	0
	0
	2
	0.041667
	-0.13242

	Mallard
	0
	0
	0
	0
	0
	0

	Golden Crowned Kinglet
	10
	0.104167
	-0.2356
	6
	0.125
	-0.25993

	Ruby Crowned Kinglet
	0
	0
	0
	0
	0
	0

	Warbler spp.
	1
	0.010417
	-0.04755
	0
	0
	0

	American Robin
	4
	0.041667
	-0.13242
	0
	0
	0

	Blue Jay
	7
	0.072917
	-0.19093
	0
	0
	0

	Red-bellied Woodpecker
	4
	0.041667
	-0.13242
	0
	0
	0

	Hairy Woodpecker
	2
	0.020833
	-0.08065
	1
	0.020833
	-0.08065

	Wood Pecker spp.
	3
	0.03125
	-0.1083
	0
	0
	0

	Downy Woodpecker
	0
	0
	0
	1
	0.020833
	-0.08065

	Mourning Dove
	3
	0.03125
	-0.1083
	0
	0
	0

	Tufted Titmouse
	5
	0.052083
	-0.1539
	0
	0
	0

	Red Tailed Hawk
	1
	0.010417
	-0.04755
	0
	0
	0

	Northern Flicker
	2
	0.020833
	-0.08065
	0
	0
	0

	White-throated Sparrow
	0
	0
	0
	4
	0.083333
	-0.20708

	Black Bird
	0
	0
	0
	0
	0
	0

	Great Blue Heron
	0
	0
	0
	0
	0
	0

	Dark-eyed Junco
	0
	0
	0
	1
	0.020833
	-0.08065

	House Finch
	0
	0
	0
	0
	0
	0

	European Starling
	3
	0.03125
	-0.1083
	0
	0
	0

	Brown-headed Nuthatch
	1
	0.010417
	-0.04755
	0
	0
	0

	White-breasted Nuthatch
	1
	0.010417
	-0.04755
	0
	0
	0

	Pileated Woodpecker
	1
	0.010417
	-0.04755
	0
	0
	0

	Northern Mocking Bird
	3
	0.03125
	-0.1083
	0
	0
	0

	Brown Creeper
	0
	0
	0
	1
	0.020833
	-0.08065

	Myrtle Warbler
	0
	0
	0
	10
	0.208333
	-0.32679

	Sapsucker
	0
	0
	0
	2
	0.041667
	-0.13242

	Tot
	96
	
	-2.79907
	48
	
	-2.2702


Shannon-Weiner Diversity Index for Deciduous Census 1938 and 2007

	
	Pine 2007
	
	
	Pine 1938
	
	

	
	Obs
	pi
	piLNpi
	Obs
	pi
	piLNpi

	Carolina Wren
	3
	0.071429
	-0.1885
	4
	0.020202
	-0.07883

	Winter Wren
	0
	0
	0
	1
	0.005051
	-0.02671

	Northern Cardinal
	3
	0.071429
	-0.1885
	0
	0
	0

	Eastern Towhee
	0
	0
	0
	0
	0
	0

	Carolina Chickadee
	2
	0.047619
	-0.14498
	0
	0
	0

	Pine Warbler
	2
	0.047619
	-0.14498
	30
	0.151515
	-0.28592

	American Crow
	1
	0.02381
	-0.08899
	6
	0.030303
	-0.10595

	Goldfinch
	0
	0
	0
	0
	0
	0

	Mallard
	1
	0.02381
	-0.08899
	0
	0
	0

	Golden Crowned Kinglet
	0
	0
	0
	60
	0.30303
	-0.36179

	Ruby Crowned Kinglet
	0
	0
	0
	50
	0.252525
	-0.34754

	Warbler spp.
	0
	0
	0
	0
	0
	0

	American Robin
	1
	0.02381
	-0.08899
	0
	0
	0

	Blue Jay
	5
	0.119048
	-0.25336
	0
	0
	0

	Red-bellied Woodpecker
	0
	0
	0
	0
	0
	0

	Hairy Woodpecker
	0
	0
	0
	0
	0
	0

	Wood Pecker spp.
	0
	0
	0
	0
	0
	0

	Downy Woodpecker
	0
	0
	0
	0
	0
	0

	Mourning Dove
	6
	0.142857
	-0.27799
	0
	0
	0

	Tufted Titmouse
	0
	0
	0
	0
	0
	0

	Red Tailed Hawk
	0
	0
	0
	0
	0
	0

	Northern Flicker
	0
	0
	0
	0
	0
	0

	White-throated Sparrow
	0
	0
	0
	0
	0
	0

	Black Bird
	11
	0.261905
	-0.35089
	0
	0
	0

	Great Blue Heron
	1
	0.02381
	-0.08899
	0
	0
	0

	Dark-eyed Junco
	4
	0.095238
	-0.22394
	0
	0
	0

	House Finch
	2
	0.047619
	-0.14498
	0
	0
	0

	European Starling
	0
	0
	0
	0
	0
	0

	Brown-headed Nuthatch
	0
	0
	0
	2
	0.010101
	-0.04642

	White-breasted Nuthatch
	0
	0
	0
	0
	0
	0

	Pileated Woodpecker
	0
	0
	0
	0
	0
	0

	Northern Mocking Bird
	0
	0
	0
	0
	0
	0

	Brown Creeper
	0
	0
	0
	10
	0.050505
	-0.15079

	Myrtle Warbler
	0
	0
	0
	35
	0.176768
	-0.30632

	Sapsucker
	0
	0
	0
	0
	0
	0

	Tot
	42
	
	-2.27409
	198
	
	-1.71027


Appendix B

Indicator Species Analysis                                                      

        Groups were defined by values of: cluster 

        Input data has:    10 plots    by    30 species 

RELATIVE ABUNDANCE in group, % of perfect indication

(average abundance of a given species  in a given group of plots   

over the average abundance of that species  in all plots   

expressed as a %)

                                Group

                    Sequence:    1    2

                  Identifier:    1    5

             Number of items:    5    5

    Column     Avg Max MaxGrp

   1 canada g   50 100      1  100    0

   2 carolina   50  60      1   60   40

   3 cardinal   50  56      1   56   44

   4 towhee     50  82      1   82   18

   5 chickade   50  77      5   23   77

   6 pine war   50  64      1   64   36

   7 crow       50  77      1   77   23

   8 goldfinc   50 100      1  100    0

   9 mallard    50 100      5    0  100

  10 gcki       50  55      5   45   55

  11 warbler    50 100      5    0  100

  12 robin      50  89      5   11   89

  13 phoebe     50  56      1   56   44

  14 blue jay   50  75      5   25   75

  15 red bell   50  63      5   38   63

  16 hairy      50  67      5   33   67

  17 wood pec   50 100      1  100    0

  18 wood thr   50  50      1   50   50

  19 mourning   50 100      5    0  100

  20 scarlet    50 100      5    0  100

  21 acadian    50 100      5    0  100

  22 tufted t   50  75      5   25   75

  23 grackle    50 100      5    0  100

  24 song spa   50  60      1   60   40

  25 red tail   50 100      5    0  100

  26 n. flick   50 100      5    0  100

  27 white-th   50 100      1  100    0

  28 whiperwh   50 100      1  100    0

  29 winter w   50 100      5    0  100

  30 no ID      50  71      1   71   29

      Averages  50  82          43   57

RELATIVE FREQUENCY in group, % of perfect indication

(% of plots    in given group where given species  is present)

                                Group

                    Sequence:    1    2

                  Identifier:    1    5

             Number of items:    5    5

    Column     Avg Max MaxGrp

   1 canada g   10  20      1   20    0

   2 carolina   90 100      1  100   80

   3 cardinal  100 100      1  100  100

   4 towhee     70 100      1  100   40

   5 chickade  100 100      1  100  100

   6 pine war   80 100      5   60  100

   7 crow       70  80      5   60   80

   8 goldfinc   10  20      1   20    0

   9 mallard    10  20      5    0   20

  10 gcki       80  80      1   80   80

  11 warbler    20  40      5    0   40

  12 robin      30  40      5   20   40

  13 phoebe     80  80      1   80   80

  14 blue jay   30  40      5   20   40

  15 red bell   50  60      5   40   60

  16 hairy      40  60      5   20   60

  17 wood pec   20  40      1   40    0

  18 wood thr   20  20      1   20   20

  19 mourning   20  40      5    0   40

  20 scarlet    10  20      5    0   20

  21 acadian    10  20      5    0   20

  22 tufted t   30  40      5   20   40

  23 grackle    20  40      5    0   40

  24 song spa   30  40      5   20   40

  25 red tail   10  20      5    0   20

  26 n. flick   10  20      5    0   20

  27 white-th   10  20      1   20    0

  28 whiperwh   10  20      1   20    0

  29 winter w   10  20      5    0   20

  30 no ID      90 100      1  100   80

      Averages  39  50          35   43

INDICATOR VALUES (% of perfect indication,

based on combining the above values for relative abundance

and relative frequency)

                                Group

                    Sequence:    1    2

                  Identifier:    1    5

             Number of items:    5    5

    Column     Avg Max MaxGrp

   1 canada g   10  20      1   20    0

   2 carolina   46  60      1   60   32

   3 cardinal   50  56      1   56   44

   4 towhee     45  82      1   82    7

   5 chickade   50  77      5   23   77

   6 pine war   37  39      1   39   36

   7 crow       32  46      1   46   18

   8 goldfinc   10  20      1   20    0

   9 mallard    10  20      5    0   20

  10 gcki       40  44      5   36   44

  11 warbler    20  40      5    0   40

  12 robin      19  36      5    2   36

  13 phoebe     40  44      1   44   36

  14 blue jay   18  30      5    5   30

  15 red bell   26  38      5   15   38

  16 hairy      23  40      5    7   40

  17 wood pec   20  40      1   40    0

  18 wood thr   10  10      1   10   10

  19 mourning   20  40      5    0   40

  20 scarlet    10  20      5    0   20

  21 acadian    10  20      5    0   20

  22 tufted t   18  30      5    5   30

  23 grackle    20  40      5    0   40

  24 song spa   14  16      5   12   16

  25 red tail   10  20      5    0   20

  26 n. flick   10  20      5    0   20

  27 white-th   10  20      1   20    0

  28 whiperwh   10  20      1   20    0

  29 winter w   10  20      5    0   20

  30 no ID      47  71      1   71   23

      Averages  23  36          21   25
Table 2: Habitat Characteristics of Points





        		Model      R-Square        C(p)    Variables 


						   in Model





                              1          0.2169      1.4442    PPINE


                              1          0.1822      1.7733    OPEN


                              1          0.0665      2.8732    BAH


                       -------------------------------------------------------


                              2          0.2935      2.7158    PPINE OPEN


                              2          0.2861      2.7859    PPINE BAH


                              2          0.2583      3.0505    BAH OPEN


                       -------------------------------------------------------


                              3          0.3688      4.0000    PPINE BAH OPEN





Table 4: Summary of Nonexperimental Multiple Regression Analysis using R-Square Selection Technique for Total Number of Bird Species Recorded at Each Point
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Figure 8: Ordination diagram of points excluding point 5
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Figure 7: Ordination diagram of points including point 5


















































Table 1: Summary Data of the Total Number of Birds and Species at Each Point.





Figure 6: Dendrogram Cluster Analysis Showing the Bird Species Composition Similarity Between Points.
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