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ECOL 406R/506R o
University of Arizona 1 =
Fall 2007 -
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Cathy Hulshof

Upcoming Readings

today: Text Ch. 5, Song of Dodo excerpt
Tues 16 Oct: Text 188-193

Thurs 18 Oct: Ch 7, Ch 8

Q4 due 13 November

Thanks to Scott Bonar, Ed Moll, Taylor Edwards

Debate 23 Oct 2007:

Should the Tumacacori Highlands be Wilderness?

Three groups — one will debate, another will
evaluate, third will observe, then we rotate.

Debate 1 (20 Sept.) Debate 1 (20 Sept.)

Group A debate 506 A assist
Group B evaluate 506 B assist
Group C observe 506 C observe

© Debate 2 (23 Oct.) Debate 2 (23 Oct.)

Q  Group A observe 506 A observe

< )
Group B debate 506 B assist
Group C evaluate 506 C assist
Debate 3 (15 Nov.) Debate 3 (15 Nov.)
Group A evaluate 506 A assist
Group B observe 506 B observe
Group C debate 506 C assist

Paradigms In Conservation
(Chapter 5)

1- Genetic Diversity (MVP, PVA)
2- Island Biogeography

3- Metapopulations

4- Habitat Heterogeneity

5- Disturbance

Genetics in Detail (Chap 6)
Populations in Detail (Chap 7)

Conservation Biology Lab 406L/506L

Friday 19 Oct 1230 —> 1530

Meet 1230h S or W side BSE (4th and
Highland)

Hat, water, sunscreen, close-toed shoes

Readings on Course Website re:
Sewage Treatment Plant, Sweetwater Wetland

Exam 1 Phen0|ogy? Mean

Median 83.5

Count
Max
Min
SD

Low aipha, High beta

1-Genetic Diversity

Small Populations

Vs.

Population Sze

-reduced gene flow

-inbreeding depression  siguee 5.2
-drift

-stochasticity

-effective population size (N,)

Declining Populations

w/o bonus



Effective Population Size

° Ne = 4Nme / (Nm+Nf)

» Eg: a population of seals with 6 males
and 150 females’) (Number or Breeders)

« N, = (4*6*150)/(6+150) = ~23

Thanks to Chuck Price 7

Quickly lose rare alleles in bottlenecks

“opulation Recovery
1
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Figure 5.2

Cyprinodon macularius

Desert Pupfish

Desert pupfish declined
due to the introduction and
spread of

exotic predatory and |
competitive fishes, water r"
impoundment and d /
diversion, [
water pollution, X
groundwater pumping, AN
stream channelization, and \
habitat modification.

ORGAN PIPE CACTUS
NATIONAL MONUMENT
. @

& Healthy population of almost
10,000 fish inhabits this
=Lp=—"1==0 oasis. This last refuge of a

==, unique fish is being actively
managed.

Quitcbaguito
Desert Pupfish
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Afrer Frankel and Soulé (1981 ).

Genetic Drift

When populations number less
than a few hundred individuals
random events become more
important to genetic structure of
population than natural selection

> 3,000-10,000 breeding adults

Population Extinction Vortex
(problems with small populations)

F Vortex: inbreeding depression, lethal equivalents
(homozygous recessives)

A Vortex: genetic drift and loss of variation
(can’t adapt)

R Vortex: r = spontaneous rate of increase
(coupled with environmental stochasticity)

D Vortex: discontinuity (isolation)



Figare 5.5
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Hardy Weinberg
and Heterozygosity

two alleles: p, g

(p + )? = p? +2pq + ¢?

Under Hardy Weinberg Equilibrium

H, = 2pq If p=0.6, g=0.4,
H, can be calculated then 2pq = 0.48 = H,

Inbreeding, if H, < H,

Outbreeding, if H,> H,

15

Equilibrium Heterozygosity an =0)

H* = 2Nm

H = heterozygosity
N = population size
m = mutation rate

Therefore, smaller populations have
lower equilibrium heterozygosity

Assumption: reduced genetic
variation in a population correlated
with reduced ability to adapt to
changing environmental conditions.

VanDyke 2003 : it 14

Wright's Fixation Index

Fst = 0, or <0.01 indicate little divergence among pops.

Fst > 0.1 indicate much divergence among pops.

Hardy Weinberg Equilibrium, two alleles: p, q
Expected heterozygosity = 2pq

Fst = (Ht-Hs)/Ht (H= heterozygosity)

" Separate populations
Total Pool P pop 16

Minimum Viable Population (MVP)
(Frankel, Soule, Franklin, Shaffer)

50/500/+ Rule

Short ter&
Mid term

Long Term

PVA...



Biogeographic Realms

C

na

\;-, Gondwal

FIGURE 13.15  Biogeographic realms of the workd.

(Pangaea)

Zug et al. 2001

_ Dispersal

| Tarbuck and Lutgens 1999

—

Vicariance

Equilibrium Theory of
Island Biogeography

Near Spacias equilibria for
Az small islands tar from colonizing scurce
B: large islands far from colonizing scurce
C: sl isfands near colonizing source
D: karge istards near colonizing scurce

Acdpied from MacArthur and Wilson (1967)

VanDyke 2003

A BC D
Number of Spacies —

2. Island Biogeography
Quammen Excerpt from Song of the Dodo (p.52-55)

Lyell Frogs vs. Birds
Wallace dispersal

Darwin

MacArthur Oceanic vs. (Fontmental
Wilson succession

Size, Age, Distance
~equilibrium

Islands, especially Continental, affected by:

- Plate tectonics
- Climate (glaciation, drought)
- Sea level

Tihle 3-5  The amount of time during two Pleistocene intervals that sea levels in southeast Asia
were at or below present levels (BPL; given in meters). The approximate number of years in each
time period, the approximate percentage of years in each time period, and the estimated number of
times within each period that sea level fell below the level shown in colunn 1 are given.

Connectivity Past 150,000 yoars Past 250,000 years
Sea Level
BPL (m) Years % of time Events Years % of time Events
120 3.000 2 1 15,000 B 2
100 7,000 5 1 29,000 12 2
75 14,000 a 1 42,000 17 2
50 40,000 27 5 99,000 40 5
40 65,000 43 7 136,000 54 -]
30 93,000 &2 5 167,000 &7 -]
20 107,000 m “ 201,000 B0 6
10 134,000 89 a 227,000 a/ 3
Source: after Vorts 2000, Tabia 1 . L) I

Equilibrium Theory of . =
Island Biogeography '

eHabitat Fragmentation

*Reserve Design

*Predictions vs. Observations

*Missing Factors
-Rescue Effect
-Habitat Suitability
-Sink vs. Source
-Habitat Heterogeneity
-Species Interactions u



Adaptive Radiation
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Alfred Wegener, winter 1912-1913

Crustal Plates moving 1-12 cm / year

i1
FIGURE 1116 Disgrammutk oesmtraction of che himary of comiesessd ikt Zug etal. 2001

Plate Tectonics — not fully accepted until 1960s

Antarctic
plate
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3. Metapopulation:

Dispersal Ability (Isolation by Distance)

“Spatially disjunct groups of individuals with
some demographic or genetic connection”

“largely independent yet interconnected by
migration”

Pough et al. 2004

1. All local populations must be prone to
extinction

2. Persistence of entire population requires
recolonization of individual sites.

See p.193 in VanDyke text

bvs.d

Source
L]

Juggling Balls, Oranges, and Mites:

Survivorship

Sink

Quality of Habitst

Figure 5.17

Figers 5,14

Afeer Muffaker (1958 and Mufaker, Shea, and Herman (1963}

Metapopulation:

Lowland Leopard Frogs

Hydrothermal Vents
4 (thanks to Don Swann)

41




@ Saguaro National P
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Distribution of Lowland Leopard Frogs
i in Rincon Mountains, 1996-2001
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Metapopulation Dynamics
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4. Habitat B o)
Heterogeneity = .

Populaton Varability
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Conserve Bigger Area?

Conserve More Diverse Hataw: H RS
Habitats?

sches inchcate patchen with mdont pops
 was e bry e co 4&-<—m—-m =]
cr sizm, e bkt baterexganarty ‘s mcr
1-3- d i el photographs. Each porch was dssiged
vakes accordeg o how much the poth deviated from e wondord
kel of ey 1 e photographs (S0dusm]

After Kinitvall {1996,

5. Disturbances Habitat Heterogeneity and Dlsturbance

Climax Community
vs. Shifting Mosaic

-Endogenous
-Exogenous

- Tree Fall in Forest
- Fire
- Beaver Dam on Stream

AnSUV i seen covered by sand as residents walk to their homes to inspect the
damage by hurricane Ivan Wednesday, Sept. 22, 2004 in Pensacola Beach, Fla
Beach residents were allowed to see their homes for the first time since the
hurricane. (AP Photo/Alan Diaz)



Intermediate Disturbance Hypothesis

-

“succession|reset” “supercompetitors” ‘

Low

High=— Frequacy ol dnsbaiion = Low 55
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