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Biogeography

Community Biogeography 2

Community Function, Succession, Paleoecology, Life 
Zones

Last Time
Å Continued: Pleistocene-Holocene large-mammal extinctions in the 

Americas and the Overkill Hypothesis
ïHuman impact on continental-scale biota
ïHuman impact on other biotas

Å Beginning of Community Biogeography
ïCommunity Definition
ïClements vs. Gleason; Superorganism vs. Individualistic
ïMetacommunities
ïCommunity structure

ÅComposition
ÅDiversity and Evenness
ÅBiomass
ÅSpatial ςsite, environmental gradient

ïCommunity function
ÅProductivity
ÅRespiration
ÅTrophic structure and Energy Flow

This Time: Communities

ÅPhotosynthetically Active Radiation ςon 
request

ÅCommunity Function: Succession

ÅPaleoecology Redux ςDetail of migration

ÅLife Zones

Solar Radiation and Photosynthetically 
Active Radiation (PAR)
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Solar Radiation and PAR

Whitmarsh, J. and Govindjee. 1999. THE PHOTOSYNTHETIC PROCESS In: 
"Concepts in Photobiology: Photosynthesis and Photomorphogenesis", 
Edited by GS Singhal, G Renger, SK Sopory, K-D Irrgang and Govindjee, 
Narosa Publishers/New Delhi; and Kluwer Academic/Dordrecht, pp. 11-
51.

http://www.life.uiuc.edu/govindjee/paper/gov.html

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

Action spectrum of photosynthesis of a chloroplast

Solar Radiation and Photosynthetically 
Active Radiation

APAR = Absorbed Photosynthetically Active Radiation

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

PAR Acronyms: See Also

Å http://www.ccpo.odu.edu/SEES/veget/class/Chap_4/4_6.htm
Å 6.1 Photosynthetically Active Radiation (PAR)
Å A number of terms involving PAR need to be distinguished and 

explained.
Å 6.1.1 Incident PAR
Å 6.1.2 Intercepted PAR (IPAR), absorbed PAR (APAR), and fractional 

PAR (fPAR)
ï fIPAR (the fraction of intercepted PAR) = IPAR/PAR incident at the 

canopy top 
ï fAPAR (the fraction of absorbed PAR) = APAR/PAR incident at the 

canopy top

Å 6.1.3 Instantaneous fAPAR, average daily fAPAR, and integrated 
6.2 Light Use Efficiency (LUE)

Distribution of Communities in Space 
and Time: Heterogeneity

ÅTemporal patterns
ïSuccession
ïDisturbance
ïLonger-term processes
ÅDispersal after glaciation
ÅLeads to next topic: Biogeographic processes - dispersal and 

immigration

ÅSpatial Patterns
ïLife zones
ïBiomes
ïEcoregions
ïOthers

http://www.ccpo.odu.edu/SEES/veget/class/Chap_4/4_6.htm
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Succession
ÅMore-or-less predictable and orderly changes in 

the composition or structure of an ecological 
community.

Åάbƻƴ-seasonal, directional and continuous 
pattern of colonization and extinction on a site by 
ǎǇŜŎƛŜǎ ǇƻǇǳƭŀǘƛƻƴǎΦέ (Begon et al. 1990. Ecology. Blackwell.)

ÅPostulates that ǘƘŜǊŜ ƛǎ ŀƴ ŜƴŘ ǎǘŀǘŜΥ ά/ƭƛƳŀȄέ 
towards which communities change.

Åά5ƛǎǘǳǊōŀƴŎŜέ ƻŦǘŜƴ ƛƴǘŜǊǊǳǇǘǎ ǎǳŎŎŜǎǎƛƻƴΦ

Primary succession

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

ÅAllogenic vs. Autogenic succession

Secondary succession

ÅPost-disturbance formation and development 
(fire, logging, agricultural abandonment, 
landslide, etc.) ςReestablishment.

Succession

ÅSpecies will occur only where and when
ïIt is capable of reaching a location

ïAppropriate conditions and resources exist there

ïCompetitors and predators do not preclude it.

ÅThe temporal sequence in the appearance and 
disappearance of species requires that 
conditions, resources, influence of enemies 
varies over time.
ÅBegon et al. 1990.
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Climax?
ÅάLƴ ŦŀŎǘΣ ƛǘ ƛǎ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƻ ƛŘŜƴǘƛŦȅ ŀ ǎǘŀōƭŜ 
ŎƭƛƳŀȄ ŎƻƳƳǳƴƛǘȅ ƛƴ ǘƘŜ ŦƛŜƭŘΦέ

ÅάΧǇƻƛƴǘ ƻǳǘ ǘƘŀǘ ǘƘŜ ǊŀǘŜ ƻŦ ŎƘŀƴƎŜΧǎƭƻǿǎ ǘƻ ǘƘŜ 
Ǉƻƛƴǘ ǿƘŜǊŜ ŀƴȅ ŎƘŀƴƎŜ ƛǎ ƛƳǇŜǊŎŜǇǘƛōƭŜ ǘƻ ǳǎΦέ

ÅάLŦ ǿŜ ōŜŀǊ ƛƴ ƳƛƴŘ ǘƘŀǘ ŦƻǊŜǎǘ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ 
ƴƻǊǘƘŜǊƴ ǘŜƳǇŜǊŀǘŜ ǊŜƎƛƻƴǎΧŀǊŜ ǎǘƛƭƭ ǊŜŎƻǾŜǊƛƴƎ 
from the last glaciation, it is questionable 
whether climax vegetation is more than a wishful 
ŘǊŜŀƳ ƛƴ ǘƘŜ ƳƛƴŘ ƻŦ ǘƘŜ ǘƘŜƻǊƛǎǘΦέ

ÅBegon et al. 1990

Succession and Production: Theory

Odum, E.P. 1969. The Strategy of
Ecosystem Development. Science164: 262-270

Vitousek, P.M. and W.A. Reiners. 1975. Ecosystem 
Succession and Nutrient Retention: A Hypothesis 
BioScience25: 376-381.

PG = gross production
PN = net production
R = respiration
B = Biomass

Succession and Production: 
Measurements

Late rotation (18 yr)

Natural Regrowth (50+ yr)

Early Replanting (1-2 yr)

NOTE: Biomass vs. 
Production (slope of the line)

Definition of Ecological Disturbance

ÅA temporary change in environmental conditions 
that causes a pronounced change in an 
ecosystem ςƻŦǘŜƴ ǳǎŜŘ ǘƻ ƳŜŀƴ ŀ άǊŜǎŜǘǘƛƴƎ ƻŦ 
ǎǳŎŎŜǎǎƛƻƴέΦ

BUT
ÅDisturbance as part of a cycle
ÅSpecies adapted to disturbance
ÅBiological diversity is dependent on natural 

disturbance.
ÅDisturbance, succession
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Distrubance - Dictionary

1. An interruption of a state of peace or quiet; derangement of the 
regular course of things; disquiet; disorder; as, a disturbance of 
religious exercises; a disturbance of the galvanic current.

2. activity that is a malfunction, intrusion, or interruption; "the term 
'distress' connotes some degree of perturbation and emotional 
upset"; "he looked around for the source of the disturbance"; 
ϦǘƘŜǊŜ ǿŀǎ ŀ ŘƛǎǘǳǊōŀƴŎŜ ƻŦ ƴŜǳǊŀƭ ŦǳƴŎǘƛƻƴά

3. an outbreak of disorder; a breach of public peace: Political 
disturbances shook the city. 

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 Redux

ÅCovered substantially in prior discussions

ÅA few more things:

ïAnother look at individualistic post-glacial 
migrations.

ïA few symbioses.

Paleoecology
Numbers are fronts of each species range 
at 1000-yr intervals B.P.

Communities that include 
Beech and Hemlock are 
not interdependent units!

But this does not preclude 
symbioses.

.ƛǊŘΩǎ bŜǎǘ hǊŎƘƛŘ ςOnly in Beech 
Forests

http://www.wildlifetrust.org.uk/scottish/www/d&g/st2orchid.htm
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Next Time: Communities and 
Biogeographic Processes

ÅBiomes
ÅEcoregions
ÅhǘƘŜǊ ǿŀȅǎ ƻŦ ōƛƻƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ŎƭŀǎǎƛŦȅƛƴƎ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ
ÅAquatic Communities
ïMarine
ïFreshwater

ÅBiogeographic Processes: Dispersal and Immigration (ch. 6)
ïEcological and Historical Biogeography
ïDispersal and Range Expansion
ïMechanisms of Movement


