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Last Time

A Continued: Pleistocene-Holocene large-mammal extinctions in the
Americas and the Overkill Hypothesis
1 Human impact on continental-scale biota
1 Human impact on other biotas
A Beginning of Community Biogeography
T Community Definition
i Clements vs. Gleason; Superorganism vs. Individualistic
i Metacommunities
i Community structure
A Composition
A Diversity and Evenness
A Biomass
A Spatial ¢ site, environmental gradient

Community Biogeography 2 i Community function
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Solar Radiation and Photosynthetically

This Time: Communities Active Radiation (PAR)
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Figure 4.04: Spectral reflectance curves for
green vegetation and other land covers
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“Concepts in Photobiology: Photosynthesis and Photomorphogenesis”,
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PAR Acronyms: See Also

A http://www.ccpo.odu.edu/SEES/veget/class/Chap_4/4_6.htm
A 6.1 Photosynthetically Active Radiation (PAR)
A A number of terms involving PAR need to be distinguished and
explained.
A 6.1.1 Incident PAR
A 6.1.2 Intercepted PAR (IPAR), absorbed PAR (APAR), and fraction:
PAR {PAR
i fIPAR (the fraction of intercepted PAR) = IPAR/PAR incident at the
canopy top
T fAPAR (the fraction of absorbed PAR) = APAR/PAR incident at the
canopy top
A 6.1.3 InstantaneousAPAR, average dailyfAPAR and integrated
6.2 Light Use Efficiency (LUE)
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Solar Radiation and Photosynthetically
Active Radiation
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Figure 4.09: Annual APAR versus annual NPP
APAR = Absorbed Photosynthetically Active Radiation
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Distribution of Communities in Space
and Time: Heterogeneity

A Temporal patterns
T Succession
i Disturbance
T Longer-term processes
A Dispersal after glaciation

A Leads to next topic: Biogeographic processes - dispersal and
immigration

A Spatial Patterns
i Life zones
i Biomes
i Ecoregions
i Others


http://www.ccpo.odu.edu/SEES/veget/class/Chap_4/4_6.htm

Succession

A More-or-less predictable and orderly changes in
the composition or structure of an ecological
community.

A & b 2eésonal, directional and continuous
pattern of colonization and extinction on a site by
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towards which communities change.
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Secondary succession

Oyears 12 years 34 years 5150 yeors

A Post-disturbance formation and development
(fire, logging, agricultural abandonment,
landslide, etc.) ¢ Reestablishment.
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Primary succession

Primary Succession

A Formation and development on a new, uninhabited
landscape (volcano, island, glacier retreat).

A Allogenic vs. Autogenic succession

Succession

A Species will occur only where and when
T Itis capable of reaching a location
T Appropriate conditions and resources exist there
T Competitors and predators do not preclude it.

A The temporal sequence in the appearance and
disappearance of species requires that
conditions, resources, influence of enemies
varies over time.

ABegon et al. 1990.
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from the last glaciation, it is questionable
whether climax vegetation is more than a wishful
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A Begon et al. 1990

Succession and Production:
Measurements __

ECOSYSTEM CARBON CONTENT
(vegetation + soil + litter) in the Florida
slash pine chronosequence
(Gholz and Fisher 1982)

Early Replanting (1-2 yr)
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NOTE: Biomass vs.
Production (slope of the line)
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Succession and Production: Theory
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P = gross production
Py = net production
R = respiration

B = Biomass

Odum, E.P. 1969. The Strategy of
Ecosystem Development. Sciencd64: 262-270

Vitousek, PM. and WA, Reiners. 1975. Ecosystem
Succession and Nutrient Retention: A Hypothesis
BioSciences: 376-381.

Definition of Ecological Disturbance

A Atemporary change in environmental conditions
that causes a pronounced change in an .
ecosystem¢2 Fu Sy dzZaSR 02 YSI
4dz00Saarzy¢o

BUT

A Disturbance as part of a cycle

A Species adapted to disturbance

A Biological diversity is dependent on natural
disturbance.

A Disturbance, succession
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Distrubance - Dictionary Paleoecology Redux

1. Aninterruption of a state of peace or quiet; derangement of the : : : B :
re?ular course of things; disquiet; disorder; as, a d%sturbance of A Covered SUbStantla”y In prior discussions
religious exercises; a disturbance of the galvanic current. A A few more thingS'

2. activity that is a malfunction, intrusion, or interruption; “the term
distress' connotes some degree of perturbation and emotional i Another look at individualistic post-glacial

upset"; “he lpoked around for the source of the disturbance";

biKSNBE ¢l a I RAAUGANDI YOS 2F y migrations.
3. anoutbreak of disorder; a breach of public peace: Political . .
disturbances shook the city. i Afew symbioses.
4. Meteorology. any cyclonic storm or low-pressure area, usually a
small one.

5. Geology. a crustal movement of moderate intensity, somewhat
restricted in area.

Paleoecology . ANRQ& be®alyiin Béedhl K

Numbers are fronts of each species range FO reStS
{ at 1000-yr intervals B.P.

Communities that include
Beech and Hemlock are
not interdependent units!

Neottia nidus-avis - Bird's-nest Orchid

Confined to Beech woodlands, locally frequent in the South, but rarer in the North

Unlike most other flowerng plants the
Bird's-nest Orchid does not have green leaves
to collect its energy from sunlight. Instead it
lives entircly below gound beneath Beech
trees and is ‘saprophytie’, which means it gets
all its energy from dead vegetation. In fact the
plant lives m partnership (symbiosis) with a
fungus which can digest the vegetation and
passes some of the nutrients to the Orchid, in
retum  the Orchid manufactures certain
complex chemicals for its partner.

The only time you are hkely to see a
. Bird's-nest Orchid is in early summer when it
But this does not preclude puts up its pale yellow-brown flowering stem.

symbioses.

Phota- B Soamas

Beech e
(Fagis) http:// i org. orchid.htm




Next Time: Communities and
Biogeographic Processes

A Biomes
A Ecoregions
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A Aguatic Communities
i Marine
i Freshwater
A Biogeographic Processes: Dispersal and Immigration (ch. 6)
i Ecological and Historical Biogeography
i Dispersal and Range Expansion
i Mechanisms of Movement
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