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Figure 6-9 Major features of a superinsulated house. Such a
house is so heavily insulated and so airtight that it can be
warmed by heat from direct sunlight, appliances, and human
bodies, with little or no need for a backup heating systam. An ~,
air-lo-air heat exchanger prevents buildup of indoor air pollution. |
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Felis concolor

80-200 |bs. (m>f)
mts, forests, swamps

~nocturnal

top predator
ambush
deer etc.

may move 100 mi.

18 yrs?

avg 2 cubs

Mountain lions squeezed

AZ Daily Star
15 Feb 2003

Felis concolor

Sa uuaru National Park

There's at least one: An mj"rared camera caught this mountain lion on the pmw! 1 Saguaro Narmmvar# 7] MOUnLEIns 1 est gf dawnwmfum

Scientists fear they re losing
habitat in Tucson Mountains

By Mitch Tobin
ARIZONA'DAILY STAR

SAGUARO NATIONAL PARK
WEST — At least one mountain
lion still roams the Tucson Moun-
tains, ambushing mule deer sever-
al times its size with a brute force
honed by eons of evolution.

Precious little is known about
the lion's status in the mountains
just west of downtown.

But biologists say this much is
clear: if the Tueson Mountains be-
come an island of wilderness com-
pletely smerounded by a sea of sub-
urbia, lions probably will disap-
pear from the range, as has al-
ready ~happened with desert
bighorn sheep.

To learn more about the lions,
valimteare from around the conn-




Felis concolor

78 CATS

Maountain Lion, Felis concolor, 77, P, 8

Burt and Grossenheider 1976

Very wide distribution

Mountain lions may disappear from the'-.Tucscm Mountains, biologists
say, if urbanization surrounds the range and cuts off travel routes to
other mountains.
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Felis concolor

Urbanization

Habitat Loss
and Fragmentation

Metapopulation

EQURGEE Aﬂmna Ganfn and Flsh Daparthfent,
Artzona-Sonora Desert Museum, iJnWErsit:.r of
Michigan Museum of Za-ulngy '

Mitch rnpjn,mmnmn Munro / Staff

AZ Daily Star
15 Feb 2003



Anura

Lissamphibia
— Urodela
—— Gymnophiona
(@]
n + .
% @ Synapsida
ir £ Tetrapoda
e :
S Testudines turtles
Amniota — ‘Lizards’ &
—— ‘'Lizards’
Amphisbaenia
Reptilia ———— Serpentes snakes
Extant Squamata
Herp - —— 'Lizards’
5
Groups - 3 ‘Lizards’
S
)
= Rhynchocephalia tuatara
Diapsida —— Crocodylia crocs etc.
Archosauria

See Fig 2-1 (Pough et al., 2001)




Rhynchocephalia

- evolved before dinosaurs

- world-wide distribution in Mesozoic

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

- restricted to small islands
of New Zealand

- long lived




Measuring Biodiversity
- alpha - beta - gamma

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 =->.pIn(p), (/=1,2,3..5)

P;= proportion of total community abundance represented by ith species



Tﬂble 4.3 Abundance (mdividuals/10 hay and diversity

(Shannon index, H' = —Z{p; In py) ol avidan species from two

tallgrass prairie sites at DeSoto National Wildlite Refuge. lowa.

Note that site A, with fewer species (8) and two highly Shannon Index |n
abundant species (common yellowthroat and feld sparrow), has - -

a lower value ol diversity than site B. which has more species Ta”grass Pralrle
Van Dyke 2003

(L1 that are more equally abundant,

(indiv spp abundance

SPECIES SITE A SITE B relative to total abundance)
Common yellowthroat 8.24 2]
Field sparrow 2,94 2.84
Dickeissel 8 B , 223
Red-winged blackbird ().29 (.81
Brown-headed cowbird 2.06 ! .82

American goldfinch 1.47 .02 What |f removed
Ringneck pheasant ().59 . 1,63 three SpeC|eS from B?

Mourning dove .18 (.61
Eastern kingbird - 160
Grasshopper sparrow - . 4.48
Northern bobwhite — 2.64

[
e
W

Shannon diversity (H') - | .64
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-0.26141
-2.25177

propxIn
-0.22951
-0.33958
-0.31095
-0.18035
-0.28416
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Pricing Biodiversity
R, = (D, + U))(deltaP/C))

D = distinctiveness

U = utility

delta P = enhanced probability of survival
C = cost of strategy

Direct limited funds...
Ecological Contribution?



Species (Functional Analogues) per Functional Types Process and Pattern

Funtional Type 1

1 Functional Types
2 Functional Analogs

Increase either to
increase biodiversity

Number of Functional Types

Which to preserve?

Funtional Type N

Speciesy

Figure 4.3 Niche:
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Pisaster (predatory sea star)
Paine
15 vs. 8 spp.

Other Correlates of Diversity
-Intermediate Disturbance

(shifting mosaic, no climax)
-Habitat Heterogeneity

(e.qg., foliage height and birds)
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Figure 4.4
A general speciesarea relationship among some Caribbean islands. MNete that species richness en islands increoses wilh increasing area
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Species-Area Relationship
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Figure 4.5

An illustratien of the relalionship between area and species richnass of (o] granivores and (b) all small mammal species in woodlots (crosses)
and contiguous forest sifes [squarss), Species nchness increasas with woodlot area. In (o), nete thal aranivore species richness ingraases with
area more apidly in contiguous tores) than in woodlots. This patiem suggests thal species richness not only dedlines with habitat loss. but alse
with hobitat fragmaniation

with habitat fr aamanlaton Van Dyke 2003
After Nupp and Switiarr (2000).

Woodlots vs. contiguous forest



Species-Area Relationship

3 step loss of biodiversity
(Rosenzweiq)

1. Endemics
2. Sink populations
3. Stochasticity

S = cA?

S = species richness

¢ = taxon specific constant

A = area

Z = extinction coeeficient for taxon

Therefore end up with lower steady state species richness

and loss of biodiversity

Endemism and Islands (Tuatura, Silversword)

Island Biogeography



Eo
A —— Predisturbance
equilibrium

New equlilibrium _f
without endemic
species

‘Sink species loss

Es A New equilibrium without sink species
or endemic spactes

Long-term species loss because of increased
risk from genetic, demographic, and environmental
stochasticity, and natural catastrophes

Number of Species (log scale) —

= A Final eqguilibrium in reduced and
degraded habitat

Area (log scale) —

Figure 4.6

VWhen the size ol o natital aree s decrensed, the tirsh spacies lost gie andemlcs, MNexd, sink
specias [hose Inal are nol rgpraducing tast f':".:.-..;.._‘||‘. lo 1eplace themsalvas) go exlingl |-':.i::r.'.|||-,-
Finally, fallure 1o replace atcidenial losies tast enough brings the plavinee lo a siill lower sleady

shate of biodiversily,
' Van Dyke 2003
After Rosernzwerg (1999,



Endemics
Habitat Size
Habitat Loss

Figure 4.7

The "cookie cutter” madel of the effetls of habilat loss on endemic
species. | the cookie cutter sirikes af suborea A, seven species lose
habilat but none is exterminated In contrast, it the cookie cutter
strikes subarea B, an aiaa containing spacias with more restricted
ranges, seven species losa habitol, and four species are
exterminaled. Tnus, random habilal loss prodices o
dispropoitionalely high rale of extinclion In endemic species

After Pimm (1998), Van Dyke 2003
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