Teorica 9:
Estructura comunitaria en el espacio
y en el tiempo: biodiversidad



Repaso teodrica 8: Parasitismo

Tipos de parasitos.

Modelos de compartimientos de enfermedades
infecciosas.

Ejemplos de dinamica hospedador-parasito.

Efectos de los parasitos sobre los
hopedadores.

Evolucion de interacciones hospedador-
parasito.



Teorica 9: Esquema conceptual

* Definicion de comunidad
* Medicidn de la biodiversidad

* Explicaciones de la estructura de las
comunidades

* Gradientes geograficos en la diversidad

* Cambio comunitario: Sucesion
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La comunidad es...

* El conjunto de especies que viven en un lugar
determinado (Krebs 2009).

* Un ensamble de plantas, animales, bacterias y
hongos que viven un ambiente e interactuan
entre si, formando un sistema vivo distintivo
con composicion, estructura, relaciones
ambientales, desarrollo y funciones propios
(Whittaker 1975).
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Preguntas basicas de la ecologia de
comunidades

* ;Por qué algunas especies son comunes y otras
raras”?

* ¢/ Por qué algunos sitios tienen muchas especies y
otros pocas?

* ¢ Funcionan de manera diferente las comunidades con
muchas y con pocas especies?

* ¢ Quée determina la coexistencia de las especies en las
comunidades?

Ecologia: Teorica 9 6



Atributos comunitarios

Riqueza: el numero de especies en la comunidad
Abundancia relativa
Composicion: la identidad de las especies

Estructura trofica (o, en general, estructura de la “red
de interacciones)

Arquitectura y formas de crecimiento

Rasgos y atributos funcionales de las especies

Ecologia: Teorica 9
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Fig. 2 (a) Effect on GII of different life-forms in deciduous
and riparian habitats species richness. Non-transformed data
are shown. Values with the same letter did not differ signifi-
cantly after an LSMeans multiple comparison test (P > 0.001).
(b) Frequency. PROC CATMOD procedure (SAS 2000) was
' ' applied for modelling categorical data: life-form (y* = 18.8,
Deciduous habitat Riparian habitat d.f. =2, P <0.0001). habitat (y* = 8.0. d.f. = 1, P < 0.0047),

B Trees B Shrubs O Climbers life-form x habitat (3~ = 23.6, d.f. =2, P < 0.0001).

Fuente: Cuevas-Reyes et al. (2004) Journal of Ecology 92: 707-716
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in lower panel). (d) Silhouettes of four of the rotifer species. (After Duggan e al., 2002.)

Kerafela iecha Keratelia ropica
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Estructura de las interacciones

Parasitoids

] Leaf area 100,000 cm?2 per 100 m® [_] 100 Lepidoptera

Fig. 1. Quantitative food webs for two plots over 2 years in the Alakai
Swamp. Plant species are on the bottom, moths in the middle, and
parasitoids on top. Each bar represents a species, and its width represents
its relative abundance among all individuals collected. Relative plant
abundance was measured using leaf area per 100 m? and was assessed by
counting leaves of all plant species along four arbitrary transects in each
plot and by measuring average leaf area for all species. The scale bar for
leaf area represents 100,000 cm?® per 100 m® of forest; the bar for
Lepidoptera represents 100 individuals; and the bar for parasitoids rep-
resents 10 individuals. The width of the lines connecting trophic levels

Fuente: Henneman & Memmott (2001) Science 293: 1314-1316

110 Parasitoids

represents the relative numbers of the upper species attacking the lower
species. Plants represented by dotted lines were in the plots but did not
occur on these transects. Native species are black, accidental immigrants
are yellow, and intentionally introduced species are blue. In the case of
insects, intentionally introduced species are biological control agents; in
the case of plants, intentionally introduced species are ornamentals and
trees that were originally planted for erosion control. (A) Plot 1, 1999. (B)
Plot 2, 1999. (C) Plot 1, 2000. (D) Plot 2, 2000. All webs are drawn at the
same scale. See supplemental material (20) for figure detail and species
names.

Ecologia: Teorica 9
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Atributos funcionales
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FIGURE 2 Best-fitting structural equation model examining direct and indirect relationships among land-use intensification, biodiversity,
ecosystem processes and ecosystem services. SLA, community-weighted mean index of specific leaf area; [N], community-weighted mean
index of |leaf nitrogen content; FD, functional diversity index; AGB, above-ground green biomass. The width of the arrows reflects the
strength of dependency between two variables, dashed arrows reflects negative relationship, solid arrows reflects positive relationships and
standardized path coefficients are shown on the path. Only significant (p < .05) paths values higher than .15 are presented. Table 2 shows
the parameters of all models in a comparative way

Fuente: Chillo, Vazquez, Bennett & Amoroso (2018) Functional Ecol 32: 1390-1399
Ecologia: Teorica 9 12



Atributos comunitarios

Abundance
Species1| 4 0 | 315 O 02 | 320 | 05 20
Species2| 300 | 250 | O | 223 06 | 298 | 0.1 16
Species3| 56 | 120 | 74 | 101 09 | 412 | 0.1 26
Species 4| 23 18 0 0 1.3 | 300 | 0.2 21

Site 1 Site 2 Site 3 Site 4 Trait 1 Trait 2 Trait 3 Trait4

Site characteristic1| 10 1 7 16
Site characteristic2| 0.01 [ 0.4 | 0.2 | 0.5
Site characteristic3| 90 [ 92 | 95 | 97
Site characteristic4| 12 | 0.1 0 5

Figure 2.3. The three data tables needed to calculate various second-order commu-
nity properties, either incorporating species characteristics (traits) or site characteristics
(e.g., environmental variables). Traits are assumed to be fixed at the species level (i.e.,
not variable within species among sites).

Fuente: Vellend (2016) The theory of ecological communities. Princeton Univ. Press

Ecologia: Teorica 9 13



Teorica 9: Esquema conceptual

* Medicion de la biodiversidad

* Explicaciones de la estructura de las
comunidades

* Gradientes geograficos en la diversidad

* Cambio comunitario: Sucesion
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Medicion de la biodiversidad

Especie Comunidad 1 Comunidad 2
A 99 S0
B 1 S0

Atributos a tener en cuenta:
*Riqueza

*Abundancia relativa/Equidad
*Composicion

Ecologia: Teorica 9 15



Estimacion de la rigueza
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Figure 16.3 The relationship between species richness and
the number of individual organisms from two contrasting
hypothetical communities. Community A has a total species

richness considerably in excess of community B.

Ecologia: Teorica 9
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Estimacion de la riqgueza: Curvas de
acumulacion y rarefaccion

Figure 1 Sample- and individual-based rarefaction and accumula-
tion curves. Accumulation curves (jagged curves) represent a single
ordering of individuals (solid-line, jagged curve) or samples (open-
line, jagged curve), as they are successively pooled. Rarefaction

30+

cutves (smooth cutves) represent the means of repeated
Samples: Accumulation re-sampling of all pooled individuals (solid-line, smooth curve) or

all pooled samples (open-line, smooth curve). The smoothed
Samples: Rarefaction rarefaction curves thus represent the statistical expectation for the
corresponding accumulation curves. The sample-based curves lie
below the individual-based curves because of the spatial aggrega-
tion of species. All four curves are based on the benchmark
seedbank dataset of Butler & Chazdon (1998), analysed by Colwell

& Coddington (1994) and available online with Eszimated (Colwell

Indnaduals: Accumulalion

Individuals; Rarefaction

2000a). The individual-based accumulation cutrve shows one pat-

Species

ticular random ordering of all individuals pooled. The individual-

10-

based rarefaction curve was computed by FEstimateS using the
Coleman method (Coleman 1981). The sample-based accumulation
curve shows one particular random ordering of all samples in the
dataset. The sample-based rarefaction curve was computed by

3';]0 SBD gﬂﬂ Individuals repeated rc-szlmp]i_ng, using, fj.rfr};;(f_rf.ﬁ‘. F()r b()_th sample-based

curves, the patchiness parameter in EstimateS set to 0.8, to

25 5;‘:} ?I5 1 ﬂ{} ‘| 25 Samples emphasize the effect of spatial aggregation.

Fuente: Gotelli & Colwell (2001) Ecology Letters 4: 379- 391

Ecologia: Teorica 9



Estimacion de la riqgueza: Curvas de
acumulacion y rarefaccion

Second growth
Old growth

Species

Samples

(b) Figure 2 The effect on species richness of re-scaling the x-axis of
Old growt Second growth sample-based rarefaction curves (randomized species accumulation
curves) from samples to individuals, when individual densities vary.
In this hypothetical example, species richness appears to be higher
for a second-growth forest stand than for an old growth stand (a,
based on corresponding numbers of accumulated samples.

Species

However, stem density is higher in the second-growth stand (with
smaller trees) than for the old-growth stands (with larger trees).
When the a-axis is re-scaled to individuals, the result is reversed

(b).

Individuals

Fuente: Gotelli & Colwell (2001) Ecology Letters 4: 379- 391
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Estimacion de la riqgueza: Ejemplo de
rarefaccion

% ®©

Number of species

T 1 21 3 4 5 61 7181 91 101 111 121 131 141 150 121 41 61 81 101 121 141 161 181 201 221 241 261 281 300

% (b)

Number of species

0 ———— v ———— — T
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 150 1656 1 121 A 41 51 61 M B1 81 101 108

Number of individuals Number of individuals

Figure 1. Rarefaction curves for the speciesrichness of insects recorded visiting flowers of Alstroemeria aurea by Vizquez and Simberloff (2002).

The rarefaction calculations were performed using EcoSim software (Gotelli and Entsminger 2000). The continuous lines indicate expected

values of rarefaction curves; dashed lines above and below the expected values are 95% confidence limits calculated over 1000 iterations of

the simulation. A: grazed sites; O: ungrazed sites. Actual species richness corresponds to the upper-right end of the lines. Rarefaction curves

given separately for each of four pairs of sites. Paired sites are: (a) Llao Llao (UG). Cerro Lépez (G): (b) Safariland (UG), Arroyo Goye (G). 19
(c) Mascardi (UG and G); (d) Quetrihué (UG and G) (UG, ungrazed site: G, grazed site).

Fuente: Vazquez DP (2002) Biological Invasions 4: 175-191



Diversidad:
rigueza y abundancia relativa
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Diversidad:
riqueza y abundancia relativa
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0 specific way (see fig. 2).
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Estimacion de |la diversidad:
Indices de diversidad

Indice de Simpson Indice de Shannon

D= 1 S
Diversidad - H:—Z Pl-hl Pi
i=1

2. P;

=1

S
_Z PilnPi
D 1 1 H pp

Equitatividad E=——- X J=—=

Dmax - ZS: P2 S Hmax ln S
i=1 |

iCuidado! Asi como la riqueza, los indices son muy sensibles al esfuerzo de

muestreo.
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Estimacion de |la diversidad:
Indices de diversidad

Especie Comunidad 1 Comunidad 2
A 99 S0
B 1 S0
1
D= 1/(0.99% + 0.01%) = 1,02 1/(0.5° + 0.5%) = 2
S
2
S,
i=1
D 1 1
E= X = 1,02/2 = 0,51 2/2 = 1
D S

s
IMax pz
i

i=1
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Estimacion de la diversidad:
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Figure 16.4 Species diversity (H) and equitability ( J) of a
control plot and a fertilized plot in the Rothamsteard ‘Parkgrass’

experiment. (After Tilman, 1982.)
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Teorica 9: Esquema conceptual

Explicaciones de la estructura de las
comunidades

Ecologia: Teorica 9

25



Explicaciones de la estructura
comunitaria: cuatro procesos principales

Los cuatro procesos comunitarios:

* Seleccidn: diferencia en la aptitud entre
individuos de distintas especies

* Deriva: cambios aleatorios en composicion de
especies

* Especiacion: creacion de nuevas especies

* Dispersion: movimiento de organismos en el

eSpaCiO Ecologia: Teorica 9 26
Fuente: Vellend (2010) Quart. Rev. Biol. 85:183-206



Explicaciones de la estructura
comunitaria: cuatro procesos principales

Patterns

The Theory of

Species-area

Ecological Communities relationships
Relative abundance
Processes THE distributions
Salection Composition-env.
| \ BLACK BOX relationships
rift OF Latitudinal diversity
Speciation COMMUNITY gradient

Dispersal ECOLOGY Distance-decay ot

similarity

Diversity-productivity
relationships

Diversity-disturbance
relationships

Fuentes: Vellend (2010) Quart. Rev. Biol. 85:183-206

Vellend (2016) The theory of ecological communities. Princeton Univ. Press
Ecologia: Teorica 9 27



Explicaciones de la estructura
comunitaria: cuatro procesos principales

TABLE 2

Twelve combinations of selection, dft, speciation, and dispersal, and the ways in which exasting eeologrical

theories relate o these comdirealiors

Representative
Combination  Selecion  Dwift  Speciadon  Dispersal Theories and models references
l = MNiche masdel of all kinds Tihman {1982 Chase
fEgr., Tesee & Lasiboakd {Z2HMbE)
conpettion, predkaton
prey, b wels)
2 o Bevtral theory 1 Hulalsell {ZHMb1 )
mirap g
shcaly )
3 b kS ulral masdek Tihmsaan (3R Aadler
b amwsadke] wath etal. (HeT)
ke rraphie
sbochastciy )
I oo ot Hesborical Mgl AlawcArthur | 19697,
e v oL (species poal Facklets (1957)
theary, dhversiy on
gradients, speciation
selecton lmbinee)
x x Mentral model 1 {non Hulslsell {ZMb1 )
spatial )
b b kS Ml Lo L Haolveoak e al. (ZiHk5)
determinisic (s pnal
e eted s, spatial
ooad wels)
4 o Mentral model T { s kanad AEwcArthur & Wilsan
liggreagrpliv) (19671 Hulibell
(M)
.1 4 o o cal Sregnaonml Facklefs {1987
gy L1
oG o * * Hustorical megonml Ficklels (1987
Lk b b b Houlalsell {204k )
(s pmitial )
L1 b = = Me awommnmnibies Halvmk e al. (AR5
st leaste (oolontsion
wadeatls,
sbis: Foastie versions 1l
1K)
12 o * ot * The thesry ab eealogeal This papt
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Explicaciones de la estructura comunitaria:
seleccion (diferencias de nicho)
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Explicaciones de la estructura comunitaria:
teoria neutral (deriva, dispersion,

Graham
Bell m

The Unified Neutral Theory

BIODIVERSITY AND BIOC

STEFHEN P. HUBBELL

MONOCGRAPHS IN POFULATION

sEQOGRAPHY

Stephen
Hubbell

Continuous landscape

TRENDS in Ecology & Evolution

Figure I. Hubbell's mainland-island model and its relation to a sample from a
continuous landscape. When we sample a locality, represented here by a
rectangular area shaded in green in (b), within a continuous region (or
metacommunity), and obtain estimates of the fundamental biodiversity and
dispersal numbers, we are calculating the effective neutral mainland-island
model (a), that best approximates the empirical distribution of species
abundances observed. The fundamental numbers of the theory do not
depend on sample size. The fundamental biodiversity number (8) is a
measure of the effective regional {or metacommunity) diversity, while the
fundamental dispersal number (/) is a measure of the effective degree of
isolation of the local community.

Ecologia: Teorica 9
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Fig. 1. The distribution of range among species. (A) The distribution of range among New World
birds. Units of range are equal-area grid squares at intervals of 10° longitude, weighted by the
proportion of land. Redrawn from Blackburn and Gaston (78). (B) The distribution of range among
passerine birds in Australia. Units of range are 100-km X 100-km grid squares. Redrawn from
Schoener (19). (C) The distribution of range size among North American birds. Units of range are
10° km?. Redrawn from figure 6.1 of Brown (7). (D) The distribution of range in a neutral
community. The community comprised 125 species whose ranges (number of sites occupied) in the
central 1600 sites of a 50 X 50 matrix are shown for 25 equal range-size classes for local dispersal

rate u = 0.1.
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Explicaciones de la estructura

comunitaria: neutralidad vs. nicho
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Teorica 9: Esquema conceptual

* Definicion de comunidad
* Medicion de la biodiversidad

* Explicaciones de la estructura de las
comunidades

* Gradientes geograficos en la diversidad

* Cambio comunitario: Sucesion
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Centros de biodiversidad (“hotspots”
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Gradientes geograficos de diversidad
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Figure 4  Spatial gradient of mammalian species richness in the continental Mew World
for cells defined by 2.5 parallels and meridians. (A). Interpolated richness values in the
map were created using the tension spline function in the Spatial Analvst extension to
ArcGIS 8.2, Graphic representation of the latitudinal gradient in species richness for those

Figure 21.22 Relationships between species richness and
altitude for: (a) breeding birds in the Nepalese Himalayas

(after Hunter & Yonzon, 1992); (b) plants in the Sierra Manantlan,

same data (negative values for latitude indicate southern parallels). based on 2.5° cells (B) Mexico (after Vazquez & Givnish, 1998); (c) ants in Lee Canyon
and 2.5 latitudinal bands (). Data from Kaufman & ‘|,ﬁ,’|_]|_j_g [19498]. in the Spring Mountains of Nevada, USA (after Sanders et al.,
, , . 2003); and (d) flowering plants in the Nepalese Himalayas
Ecologia: Teorica 9 (after Grytnes & Vetaas, 2002) 34
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Gradiente latitudinal de diversidad
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Gradiente latitudinal de diversidad
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Gradiente latitudinal de diversidad
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taxonomic groups
have more species
in the tropics.
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Fig 1 Species nchness of syntopic birds versus elevation on an Amazoman slope of the Andes in Peru Figure 1A 1s based on data
not standarcized for area and samphng effort, whereas Fig 1B 1s based on standardized samples of 300 mist-netted birds (data from
Terborgh 1977) 1 have fitted the lines by distance-weighted least-squares smoothing
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Explicaciones del gradiente latitudinal
de diversidad

TABLE 1 Hypotheses proposed to account for the latitudinal gradient of diversity*

'Abiotic-biotic'

“Ambient energy®
Environmental predictability®!
Environmental stability™ ®'
Harshness® R¢
Seasonality®!

"Energetic-equivalents®

Evolutionary rates
Extinction rate®
Origination rate®

“Evolutionary speed®
Temperature-dependent

chemical reactions®

RI 4

5Geographic area *Rapoport rescue
5Geometric constraints® Rapoport’s rule®!
Interspecific interactions® Scale hierarchy®

Competition™ R¢ Spatial heterogeneity” ®
"Host diversityR® Biotic spatial heterogeneityR®
MutualismR© Epiphyte loadR®
Niche width® R Number of habitats®!
Predation®™ R¢ PatchinessR©

Population dynamics Physical heterogeneity®!
Epidemics®© *Solar angleX!
Population growth rateR® Time" P

Abiotic rarefaction™!
Ecological time®
Evolutionary time®

Population size®®
SProductivity® B &
FAridityR!

*Augmented from Rohde (1992) and modified from D.M. Kaufman & J.H. Brown (in review). Originating authors follow

for those hypotheses not included in Rohde; for others, see Rohde (1992).

"Recent hypotheses not yet evaluated thoroughly in the literature; published sources are indicated by numeric superscript:
(Kaufman 1995, 1998: 2Allen et al. 2002: *Colwell & Hurtt 1994, Lyons & Willig 1997: and "Whittaker et al. 2001).

SHypotheses discussed in detail in text (*Taylor & Gaines 1999).

*Hypotheses too specific to provide a general mechanism.

PHypotheses included by Pianka (1966).

BHypotheses included by Brown (1988, Brown & Gibson 1983).

RHypotheses included by Rohde (1992; with © denoting “circular” hypotheses and ! for “insufficiently supported” hypotheses).

Fuente: Willig et al. (2003) Ann. Rev. Ecol., Evol. & Syst. 34

[
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Explicaciones de los gradientes:
Velocidad evolutiva
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Explicaciones de los gradientes:
Velocidad evolutiva

(b) Southward dispersals in the Oligocene and Miccene

New World LDG
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Figure 1 Latitudinal diversity gradients for swallowtail butterflies in three different parts of the world. Species richness increases from the poles toward the equator (red line)

and applies to all tropical regions. One casily explained exception occurs in the western Old World, where a dip in species richness coincides with North African desert. Well-

known species from each region are figured above. Data are compiled from various sources (e.g Collins & Morris 1985).

Fuente: Condamine et al. (2012) Ecology Letters

15: 267-277
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Explicaciones de los gradientes:
Area geogréfica

The three habitats
have different
levels of species

"lrichness (a—diversity).

Grassland Dry forest Riverine forest
Copyright © 2008 Pearson Education, Inc.
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Explicaciones de los gradientes:
Interacciones interespecificas

Niche overlap

Species 1

Amount of
resource used

1] 1

. i Resource axis:

Niche breadth '
L F

i
J

(a) Niche breadth

/ =
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3
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(b) No niche overlap example

i /XX N\
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(c) Constant niche breadth example
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Explicaciones de los gradientes:
Interacciones interespecificas
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Explicaciones de los gradientes:
Interacciones interespecificas

Virtually no trees
survive near the
parent tree.
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The mortality rate
declines the

greater the distance
from the parent tree.
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Local species richness

Explicaciones de los gradientes:
Interacciones interespecificas
Diversidad local vs. regional

saturation for these

There is no evidence
of community
faunas and floras.

B - .
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Local speces richness

(c)

Local species

Explicaciones de los gradientes:
Interacciones interespecificas
Diversidad local vs. regional
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- Al Figure 21.2 (a) In a saturated community, local richness is
expected to increase with regional richness at very low levels
e - . . . .
e of regional richness, but to quickly reach an upper limit. In an
ol unsaturated community, on the other hand, local richness is
o expected to be a constant proportion of regional richness.
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Explicaciones de los gradientes:
Energia disponible
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Explicaciones de los gradientes:
Energia disponible

Maximum coral
species richness
occurs in this region

around Indonesia and
the Philippines.
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Explicaciones de los gradientes:
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Figure 1. Energy and species richness distribution maps {all variables represented as logarithms). {a) Bird richness. (b} Mammal richness.
(<} Average AET. {d} Awerage PET. (2] Coefficient of variadon of AET. {f) Coefficient of variation of PET.
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Explicaciones de los gradientes:
neutralidad
(efecto del domlnlo medio)
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Trends in Ecology & Evolution

Fig. 1. A fully stochastic null model for species richness gradients within a bounded domain'!. For particular sets of species, the unit domain might rep-
resent elevation from sea level to mountaintop’®, ocean depth from the surface to the abyss'4, distance from one end of a large island to another (Fig.
31, latitude from the northern to the southern end of the continental New World (Fig. 2al, or latitude from the northern to the southern limit of the dis-
tribution of a clade (Fig. 2b). In (a), the range size for each species is plotted against its range midpoint {500 species shown). In this model (Box 2, mid-
points and range values are generated as a uniform random coverage of feasible values. In (b}, the ranges for a subset (80 species) of the points in {a)
are shown as horizontal lines centred on their midpoints. Because the domain is bounded at 0 and 1, all midpoint-range coordinate pairs - the
points in (a) and (b} - must lie within the isosceles triangle. For any point x in the domain, richness is computed as the number of horizontal range lines
that a vertical line at x {the broken line} would intersect. In (], the closed circles show the pattern of species richness across the domain for the points
in {a) and (b). The open circles plot species richness when maximum range size is limited to half the domain (0.5} and the crosses show richness for a
maximum range size of 0.25, The ordinate in (c) scales richness as a proportion of all species in the simulation. In all cases, the richness peaks at the
domain midpoint. Only the top curve is parabolic and peaks at a proportional richness of 0.5, Note the more pronounced mid-domain effect when larger
ranges are permitted. Modified, with permission, from Ref. 11.

Fuente: Colwell & Lees (2000) TREE 15: 70-76
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Gradientes a escala local y
perturbaciones
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On rocks and boulders
more grazing leads

to a loss in diversity of
algae, contrary to the

hypothesis.
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Teorica 9: Esquema conceptual

* Definicion de comunidad
* Medicion de la biodiversidad

* Explicaciones de la estructura de las
comunidades

* Gradientes geograficos en la diversidad

* Cambio comunitario: Sucesion

Ecologia: Teorica 9
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Sucesion: cambio en la composicion

comunitaria

* Sucesion primaria: colonizacion de sitios
nuevos, estériles hasta el momento

* Sucesion secundaria: cambios que suceden a
las perturbaciones en sitios ya colonizados
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Sucesion primaria en el Monte Saint

Qutline of crater
Pyroclastic flow deposits
Mudflow deposits

Lateral blast deposits
Debris avalanche deposits

| Topinka, USGSICVO, 1997, Modified from: Tilling, Topinka, and Swanson, 1990, Eruptions of Mount St. Helens: Past, Present, and Future
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Copyright

The number of
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a plateau 10-15
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Ien

1 species
present in 1986

1 species
present in 1984

17 species
present in 1994

18 species
present in 2007
and plant cover
7%

(e) 2001 s
() 2007
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Isla de Surtsey, Islandia
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Dunas del lago Mic

The dune-ridge
complexes

farther from the
lake are older
and date back
2375 years.

r
|
I
|
|
I
1
|
I
|
I
I
|
1

Wilderness
State Park

---Park boundary

——Nipissing Beach

Parabolic dune

Straits of Mackinac

Copyright 2009 Pearson Education, Inc.

(c)

Copyright © 2008 Pearson Edugation, Inc.

Ecologia: Teorica 10

higan, EE.UU.

58



100

80 -

Percent cover

20

60 -

40 -

Dunas del lago Michigan, EE.UU.

The mixed pine
forest dominates
the dunes between
200-800 years after

dune stabilization.
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Seeds of these
trees are larger
than those of the
early successional
species.
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Sucesion de insectos en cadaveres

Summer 2001 Summer 2002
Decompostion stages Al B C D Al B Cc D
Sampling interval (days) |12 [|3[4|5|6]|7 5(6(7|8

Diptera

Calliphoridae

1 Phormia regina
2 Phaenicia coeruleiviridis
3 Phaenicia sericata
4 Lucilia illustris
5 Cochliomyia macellaria
6 Pollenia rudis =
Sarcophagidae
Helicobia rapax*
T Sarcophage spp.
8 Sarcophage utilis
9 Ravinia spp.
Blaesoxipha spp.* —
10 Oxysarcodexia ventricosa
Muscidae
11 Unidentified muscidae
12 Musca domestica
13 Hydrotaea leucostoma

Sepsidae
14 Sepsis spp.
15 Meroplius minutus
Piophilidae
16 Staeribia nigriceps
17 Prochyliza xanthostoma
Coleoptera
Staphylinidae
18 Creophilus maxillosus —
Platydracus maculosus*
19 Ontholestes cingulatus
20 Aleochara lata
Silphidae
21 Oiceoptoma noveboracense
22 Necrodes surinamensis
23 Nicrophorus tomentosus
24 Necrophilia americana ||
Cleridae
25 Necrobia rufipes
26 Necrobia ruficollis
Dermestidae
27 Dermestes spp.

oo
-
n
w
-

The colonizing
insects of the first 3
days differed

dramatically from
those of the last 4
days.

During early-
succession the
community of insects
is not very similar
from day to day.

04

t

icien

larity coeff
o
w

|

v

b=

imi

0.1—}E{E $

Jaccard’s s

0.0 | | | i

0 5 10 15 20
Day of succession

Histeridae
28 Hister abbreviatus
29 Euspilotus assimilis
Margarinotus spp.*
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ambio temporal en interacciones

2007

2006

2010 2011

0
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=
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Fic. 1. Matrix depicting combined plant pollinator network of 1,050 unique interactions among 59 plant species (columns) and
196 pollinators (rows) across the six years of the study in Villavicencio Monte Desert, Argentina. Interactions are arranged to show
nestedness. Heat ramp colors indicate the number of years that an interaction occurred from | to 6 yr, with hotter colors represent-
ing more years. Circle size represents interaction frequency. Interactions that occurred in many years (red) are mostly restricted to 61

the upper left corner in the matrix core and also tend to have high interaction frequency (large circles).
Chacoff et al. (2018) Ecology 99: 21-28



Mecanismos de sucesion

Clements Egler Connell and Lawton
(1916) (1954) Slatyer (1977) (1987)
(a) —»A—>»B b )
o Primary Primary and secondary
succession succession differ in
whether there are some
D = C species already present
Rel?y - - Facilitation at the start of succession.
. floristics model
(a2) —» Agep? Bgp
+ Secondary
succession
(o<t
- ~
(b) —» A > pB. € ~
- Inhibition
X l model
» D <«— Cp <€
Initial
>floristit:
composition
3 0
(c) Agcp > Bep <
x 0 Subclimax Tolerance
model
—>»D < Cp €— )

A
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Caracteristicas de las especies en
las etapas sucesionales

I Table 18.1

a Physiological and life history characteristics of early-

and late-successional plants.

Characteristic Early succession Late succession
Photosynthesis
Light-saturation intensity high low
Light-compensation point high low
Efficiency at low light low high
Photosynthetic rate high low
Respiration rate high low

Water-use efficiency

Transpiration rate high low

Mesophyll resistance low high
Seeds

Number many few

Size small large

Dispersal distance large small

Dispersal mechanism wind, birds, bats gravity, mammals

Viability long short

Induced dormancy common uncommon?
Resource-acquisition rate high low?
Recovery from nutrient stress fast slow
Root-to-shoot ratio low high
Mature size small large
Structural strength low high
Growth rate rapid slow
Maximum life span short long

SOURCE: From Huston and Smith (1987)
Copyright @ 2009 Pearson Education, Inc



jonales
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Dinamica de parches

(a) Tiger () Lecpard
Aerial view of a banded pattern Aerial view of a spotted pattern

| o209
W e,

100m 10m

Fig. 1. Vegetation in arid lands is commeonly arranged in a two-phase mosaic
composed of high plant-cover patches in a low-cover matrix. Vegetation patches
are usually dominated by woody plants that form bands or spots. Banded vegetation
is referred to as a ‘tiger’ pattern (a) and spotted vegetation is here named as a
‘leopard’ pattem (b).

Box 1. Patch dynamics in tiger and leopard patterns

Patch dynamics in both tiger and leopard pattems (Fig. 1) are associated with growth and mortality of woody plants. The
Chihuahuan desert is an example of banded vegetation (a); in this ecosystem, most recruitment of shrubs and trees
oceurs in the upslope of the band. Mature individuals are located in the body of the band, whersas dying individuals are
downslope of the band. Active growth (building phase) occurs in the upslope front of the band, where most of the seeds
transported by run-off water is collected, and where the balance between competition and facilitation is more favorable for
young plants. Downslope, mortality is the dominant process because most run-on water has infiltrated upslope and most
nutrients have been sequestered in the front and the body of the bands (degenerative phase)12.18.22 The result of these
vegetation dynamics is that bands ‘climb” the slope as recruitment occurs in the upslope shiftingecotone of the bands
and mortality occurs mostly in the downslope border.

(a) Chihuahuan desert patch dynamics (b) Patagonian steppe patch dynamics

Vegetation band Mature patch

| 1 . £ <— Shrub
Water Upslope Body Downslope Shrub-ring i | < Tussock

direction natch type . Tuesoc
/ \ Degenerative
: hase
- Building /2 P
— phase ¥¥ hanand
Vegetation —
mcﬂ'ement Building Degenerative \
phase phase N ScaneLecI-
tussocks
patch type
{onlne: Ag )

In the spotted vegetation of the Patagonian steppe (b), the model that relates the two patch types of the mesaic indicates
that establishrment of a shrub can occur in any location in the low-cover matrix. As the shrub grows (building phase), it cre-
ates a neighborhood with aerial protection that promotes both seed accumulation and seedling establishment, resulting
in the formation of a ring of tussock grasses. As the ring of grasses is completed, competition between the grasses over-
shadows facilitation by the shrub, and establishment of grass seedlings decreases?). When the shrub dies and begins to
collapse (degenerative phase), aerial protection disappears and below-ground competition dominates over any facilitation
effects. Therefore, mortality of grasses increases, leading to a thinning of the ring of grasses. Tussock mortality slows
down as grass density reaches values equivalent to that of the matrix; the ring then loses both its identity and the rem:
nant grass individuals form the scatterecHussock patch typeli.
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Fuente: Aguiar y Sala (1999) TREE 14: 273-277




Teodrica 9: Recapitulacion

Las comunidades pueden caracterizarse por su rigueza,
abundancia relativa, composicion y estructura de
interacciones

La estructura comunitaria depende los procesos de
seleccion, deriva, especiacion y dispersion

La diversidad de especies varia geograficamente, lo cual
puede ser explicado por varios procesos alternativos no
excluyentes

Las comunidades cambian en el tiempo por procesos de
sucesion primaria y secundaria

Ecologia: Teorica 9 66



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66

