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Community Structure Community Structure

Animal and plant species interacting directly or
indirectly in the same environment or habitat is
referred to as a community

Guilds > species that utilize the same habitat or
food resource in a similar matter (functional group)

+ Communities also classified in terms of their means
of energy acquisition
- Heterotrophic vs. Autotrophic

+ Can be classified based on characteristics
- Physical & biological

m d a)Phanerophytes b) Chamaephytes c)Hemicryptophytes

02

d) Geophytes ) Therophytes f) Epiphytes

Community Structure

Rain forest

+ Physical structure

- Both biotic & abiotic

- Largely defined by vegetation
* Raunkiaer Life Forms

- Classified plant life by the relation of the
embryonic or meristemic tissues that remain
inactive over the winter or prolonged dry periods

Minnesota hardwood forest

New Jersey pine barren (shortieaf pine)

(handout)
- Six classes: Therophytes, Geophytes,
Hemicryptophytes, Chamaephytes, Phanerophytes,
Epiphvies CoprcPt O Beram umige, angenf Adon Weso Longran S T T
PipRY [ ] Parts that die back L %pezgs(:? LA

[l Persistent parts © The life form spectrum reflects their
adaptation to the environment or climate

Horizontal profile

Community Structure .
+ Vertical Stratification i;? Terrestrial e
- Vertical structure largely determined by S Grassland F 2% oy
plant life form (influenced by vertical light Riparian LI T——
3 Shrub

Aquatic

gradient)
- Provides physical structure which will
ultimately influence animal life forms

Mature
forest

Metalimnion
- Example: Forest ecosystem from top to v Floating
bOTTOm plants Grass Shrub
Sumaied Emergents
+ Canopy, understory, shrub layer, herb or ground Open water  plants
layer, forest floor, soil (horizons), efc. . ""V"”,"’"“;"M“W i s Top (higher) sites are primary sites of
) energy fixation (photosynthesis), while
In general, greater vertical bottom (lower) sites are usually

stratification = more diversity characterized by decomposition
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Overall, the patterns we see at all scales in the landscape are the
product of an array of physical and biological influences (interacting)

Abiotic Disturbance
Fire, Wind

{

Vegetation Patchiness
Phenology, Structure, Species diversity
Consumer Effects

Grazing preferences
Seed dispersal

Climatic Effects
Microclimate Runoff ik
Nutrient deposition
Trampling
Burrowing

Soll Effects

Nutrients
Texture
Topography

Community Structure

* Biological Structure
- The mix of species defines the structure
of communities
* Species Dominance
- Most numerous or account for greatest
biomass (may not represent its influence in
the community)

+ Keystone species > those whose presence is
critical to the integrity of the community

- Measures of dominance
* Relative abundance & relative frequency

Community Structure

* Biological Structure
* Species Diversity
- Species Richness and Evenness
+ Richness (S) - number of sp in community
S=p
+ Shannon Index (H):
H=Z (p) (logzpy)
+ Simpson Index (C) - index of dominance

Community Structure

* Biological Structure
* Species Diversity
- Diversity Indices can be used to compare
species diversity:
+ Within a community (alpha diversity = a)

+ Between communities or habitats (beta diversity =

p)

-1- )2 " .
C=1-2(p) + Among communities over a geographical area (gamma
diversity = y)
Graphical representation of 100

Community Structure

* Biological Structure

+ Species Abundance (3 models)
- Random-niche (or broken stick model)

+ Abundance as a random partitioning of resources
distributed along a continuum

- Niche preemption (or geometric distribution)

* Most successful or dominant species preempts the most
space

- Log-normal hypothesis

+ Relative abundance of each species determined by variety
of conditions (resources, environment, interactions)

species abundance models
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Curve A: Random niche
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Curve B: Niche preemption g b
- relative importance § 10k
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Curve C: Log-normal 04

hypothesis

- distribution determined
by large number of variables
that affect the competitive
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abilities of the species
involved Species sequence
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Community Structure

* Influences of population interactions

- How do species interactions affect
community structure?
+ Competition (interspecific vs. intraspecific)
+ Predation (predator-prey oscillations)
+ Parasitism & Disease (parasite-host
relationships)
* Mutualism (direct vs. indirect, coevolutionary

Community Structure
* Food Webs
- Acquisition of food (the energy and
nutrients required for assimilation)

Grass > Cow > Man

- Feeding relationships in nature are not

adaptations) simple
Community Structure
3ary .
consumer < omnivore
* Food Webs ]
- Bottom-up vs. Top-down regulation ,
ary
omnivore consumer omnivore
Limitation by availability Limitation by consumers I I
of resources = bottom-up at top of food chain =
top-down lary lary tary
: consumer consumer consumer
Potential for trophic
vegetation

- cascades > more than
vegetation one level affected

Streafn Ef
Algae __Invertebrates Leaves

Baxter et al. 2005 (Copyright 2005 Blackwell
Publishing Ltd) lllustration by Jeremy Monroe

Community Structure
. ASSZmb'Y Rules Removal of keystone species

- How do communities Restructuring communities
form? (starting from scratch)

- How do species
become assembled?
- What factors may be A

involved? ’J

I bl N /
- Intriguing problem in &

ecology i \'
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Community Structure

+ Classification of Communities

- Physiognomy (the general appearance, vertical
structure, and growth form of vegetation)
- Useful method for delineating communities
+ Animal distribution usually correlates with plant
community structure
+ Communities named after the dominant life form (i.e.,
coniferous or deciduous forest; sagebrush, or short-grass
prairie)
« If habitat boundaries well defined, communities classified
by physical features (i.e., tidal flats, sand dunes, cliffs,
ponds, streams, efc.)

Note changes in species composition
along a topographical gradient

(relative basal area + relative density)/2.0

Species Importance Value*
Hilitop Bottomland

‘White oak 55.12

Scarlet oak 9.35

Yellow-poplar 11.14 9.87
Red maple 15.08 14.08
Virginia pine 251

Mockernut hickory 259

Dogwood 1.39 071
Ironwood 29.29
Sweetgum 36.27
Sycamore 8.35
Blackgum 452 0.75
Red cedar 0.68

Shannon diversity index  1.69 172

@ Hemlock-white pine-northem
hardwoods forest

@ Oak-chestnut forest

@ Oak-pine forest

@ Southeastem evergreen
-southem mixed
hardwood forest

(© Mixed and westem
mesophytic forests

@ Beech-maple forest
© Maple-basswood forest
@ Oak-hickory forest

Large-scale distribution of deciduous
forest communities in eastern US
(defined by eight regions)

- an impre of




