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EXAM 1 ECOL 406R/506R 2003
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Exam Scores

Group Exam I ECOL406R/506R 2003 
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Exam 1 ECOL406R/506R 2003 (w/ E.C.)
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Felis concolor

80-200 lbs. (m>f)
mts, forests, swamps
~nocturnal

top predator
ambush
deer etc.

may move 100 mi.

18 yrs?

avg 2 cubs

AZ Daily Star
15 Feb 2003

Felis concolor



Felis concolor

Burt and Grossenheider 1976

AZ Daily Star
15 Feb 2003

Very wide distribution



Felis concolor

AZ Daily Star
15 Feb 2003

Urbanization

Habitat Loss
  and Fragmentation

Metapopulation
5 indivs?



Anura ‘frogs’

Urodela salamanders

Gymnophiona caecilians

Mammalia 

Testudines turtles

‘Lizards’

‘Lizards’

Amphisbaenia

Serpentes snakes

‘Lizards’

‘Lizards’

Rhynchocephalia tuatara

Crocodylia crocs etc.

Aves birdsSee Fig 2-1 (Pough et al., 2001)
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Rhynchocephalia

- evolved before dinosaurs

- world-wide distribution in Mesozoic

- most extinct at end Cretaceous (65mya)

Henry

Sphenodontidae
- 1 extant genus (Sphenodon)
- 2 extant species

- restricted to small islands
  of New Zealand

- long lived



Alpha
species within a community

community
- all populations occupying a given area at a given time
- often broken into taxonomic groups or functional roles

1) Species Richness (# of species)
2) Species Evenness (how many of each type?)

Shannon Diversity Index  (richness and evenness)
H’ = -∑i pi ln (pi),  (i = 1, 2, 3 … S)

pi = proportion of total community abundance represented by ith species

Measuring Biodiversity
- alpha       - beta       - gamma



Van Dyke 2003

Shannon Index in
Tallgrass Prairie

(indiv spp abundance
relative to total abundance)

What if removed 
three species from B?



1.64 2.25
a prop ln propxln b prop ln propxln

8.24 0.459053 -0.77859 -0.35741 1.21 0.057922 -2.84865 -0.165
2.94 0.163788 -1.80918 -0.29632 2.84 0.13595 -1.99547 -0.27128
1.18 0.065738 -2.72208 -0.17894 2.23 0.10675 -2.23727 -0.23883
0.29 0.016156 -4.12546 -0.06665 0.81 0.038775 -3.24999 -0.12602
2.06 0.114763 -2.16488 -0.24845 1.82 0.087123 -2.44043 -0.21262
1.47 0.081894 -2.50233 -0.20493 1.02 0.048827 -3.01947 -0.14743
0.59 0.032869 -3.41522 -0.11226 1.63 0.078028 -2.55069 -0.19902
1.18 0.065738 -2.72208 -0.17894 0.61 0.029201 -3.53357 -0.10318

1.6 0.076592 -2.56927 -0.19678
4.48 0.214457 -1.53965 -0.33019
2.64 0.126376 -2.06849 -0.26141

17.95 1 -1.64391 20.89 1 -2.25177

drop top 3 drop bottom 3
b prop ln propxln b prop ln propxln

1.21 0.099425 -2.30835 -0.22951
2.84 0.233361 -1.45517 -0.33958
2.23 0.183237 -1.69697 -0.31095

0.81 0.055441 -2.89243 -0.16036 0.81 0.066557 -2.70969 -0.18035
1.82 0.124572 -2.08287 -0.25947 1.82 0.149548 -1.90014 -0.28416
1.02 0.069815 -2.6619 -0.18584 1.02 0.083813 -2.47917 -0.20779
1.63 0.111567 -2.19313 -0.24468 1.63 0.133936 -2.01039 -0.26926
0.61 0.041752 -3.176 -0.13261 0.61 0.050123 -2.99327 -0.15003
1.6 0.109514 -2.2117 -0.24221

4.48 0.306639 -1.18208 -0.36247
2.64 0.180698 -1.71093 -0.30916

14.61 1 -1.8968 12.17 1 -1.97163



Pricing Biodiversity

RI = (Di + Ui)(deltaPi/Ci)

D = distinctiveness
U = utility
delta P = enhanced probability of survival
C = cost of strategy

Direct limited funds…
Ecological Contribution?



Van Dyke 2003

Process and Pattern

1 Functional Types
2 Functional Analogs

Increase either to 
increase biodiversity

Which to preserve?

Niche:
Ecological role of a 
species in a community



Pisaster (predatory sea star)
Paine
15 vs. 8 spp.

Other Correlates of Diversity
-Intermediate Disturbance

(shifting mosaic, no climax)
-Habitat Heterogeneity

(e.g., foliage height and birds)



Van Dyke 2003

Species-Area Relationship



Van Dyke 2003

Woodlots vs. contiguous forest



Species-Area Relationship

3 step loss of biodiversity 
   (Rosenzweig)

1. Endemics
2. Sink populations
3. Stochasticity

Therefore end up with lower steady state species richness
and loss of biodiversity

Endemism and Islands (Tuatura, Silversword)
Island Biogeography

S = cAZ

S = species richness
c = taxon specific constant
A = area
Z = extinction coeeficient for taxon



Van Dyke 2003



Van Dyke 2003

Endemics
Habitat Size
Habitat Loss



END


