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Tedrica 11: Esquema conceptual

« Cosecha de poblaciones (cap. 15 de Krebs)
« Control de plagas (cap. 16)

 Biologia de la conservacion (cap. 17)

« Cambio climatico (cap. 25)

e Salud ecosistémica e impacto humano (cap.
26)
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Tedrica 11: Esquema conceptual

Cosecha de poblaciones (cap. 15 de Krebs)
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Quebracho colorado
(Schinopsis balansae)

Mamut lanudo (Mammuthus primigenius)



Modelo logistico con cosecha
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Modelo logistico con cosecha
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dN/dt

Modelo logistico con cosecha

E=0.2,q=1




Modelo logistico con cosecha
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Modelo logistico con cosecha

Rendimiento maximo sostenible
(maximum sustainable yield):

E
Y=qEK(1-1) 3
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The simple logistic
model predicts maximum

sustainable yield at this Anchoveta peruana (Engraulis ringens)
| fishing effort.
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Ejemplo: La anchoveta peruana

(a) (b)
Other 3 Other :
predators =aabirds predators Seabirds
Anchowy
fishery
) 14.4% 2.2%,
38.4% B5.6% 38.4%

Zooplankton ————3 Anchovies Zooplanklon —————  Anchovies

61.6% 61.6%

23.4% 23.4%
Figure 5. Schematic representation of

Phytoplankton Phytoplankton

the food web in the Peruvian upwelling
system without (a) and with (b) the

Not grazed Not grazed industrial fishery for anchovies included

(sinks) (sinks) in the model. The numbers correspond

Nutriants Nulrients to the proportion of productivity avail-
(N, P, Si) (N, P, Si) able at one trophic level consumed by

the next trophic level at any given time.

Fuente: Jahncke et al. (2004) Fisheries Oceanography 13: 208-233
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Ejemplo: La anchoveta peruana

the collapse of the Peruvian

The El Nino of 1972 caused
anchovy fishery.
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Percent of maximum

Pesca y sobreexplotacion

Rebuilding Overfishing
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60 —
Fig. 2. Effects of increasing exploitation rate on a model fish community. Exploitation rate is the
40 — proportion of available fish biomass caught in each year. Mean L., refers to the average
maximum length that species in the community can attain. Collapsed species are those for which
stock biomass has declined to less than 10% of their unfished biomass. This size-structured model
was parameterized for 19 target and 2 nontarget species in the Georges Bank fish community (13).
It includes size-dependent growth, maturation, predation, and fishing. Rebuilding can occur to the
20 — m— Total catch left, overfishing to the right, of the point of maximum catch. Three key objectives that inform
e Total biomass current management are highlighted: biodiversity is maintained at low exploitation rate, maximum
Mean Lmax catch is maintained at intermediate exploitation rate, and high employment is often maintained at
Coll : intermediate to high exploitation rate, because of the high fishing effort required.
/ ollapsed species
0 | | | |

0.0 0.2 0.4 0.6 0.8 1.0
Exploitation rate

Fuente: Worm et al. (2009) Science 325: 578-585
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Tedrica 11: Esquema conceptual

Control de plagas (cap. 16)
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Tipos de control de plagas

« Natural: Exposicion a depredadores, parasitos
y competidores naturales

e Pesticidas: Tratamiento con herbicidas,
fungicidas, insecticidas y otros quimicos

 Agricola: Rotacion de cultivos, manejo de
bordes, eftc.

 Biologico: Exposicion a enemigos introducidos
* Integrado: Integracion de las cuatro estrategias

Ecologia: Tedrica 11 15



El uso de pesticidas puede ayudar...

Pesticides, used wisely, are
needed to increase actual
yields to feed the world.

B Actual yield
I Animal pests
B Viruses
I Pathogens
N Weeds
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o o o

Relative yield or losses (%)

]
o

Production with Production without
pesticide use pesticide use
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...pero no siempre

By killing natural enemies
on sprayed plants, the
remaining pests are free to
multiply rapidly.
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Lo importante, seglun Martin
Marzetti , REM -Aapresid.

lanacion-com
Especial Malezas

Utimas noticias Edicion impresa Blogs LM Data Servicios

El problema

Con las malezas dificiles, se acabaron
las recetas

La expansion de las malezas resistentes y tolerantes exige un replanteo de las
practicas agricolas actuales. Por qué la tecnologia ya no podra ir por delante del
conocimiento.

ace 9 afos se descubriaen la
Argentina la presencia de la primera
. maleza resistente a glifosato, el
S0rgo de Alepo. Ese Tue el comienzo
de una ola que liega hasta |a actualidad y
amenaza con transmutarse en un isunami en
€aso de que no se iImplementen las soluciones
a tiempo. La Red de conocimiento en Malezas
Resistentes (REM) de la Asociacion Argentina
de Productores en Siembra Directa (Aapresid)
consigna la existencia en el pais de 16 biotipos
—pertenecientes a 12 especies distintas—
reziztentes a herbicidas de 3 diferentes

LCO10E1d. 1C0I11Cd 11
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...y tiene consecuencias no deseadas

__‘,991 '&5 good 1' | E-E-ef} Ty

19



..y tiene consecuencias no deseadas
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& Carson

Mila crocodila
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Pero no siempre es tan sencillo...

NEWS FEATURE

DDT returns

The most infamous pesticide in history is also the most effective
weapon against malaria. Ready or not, DDT is on its way back to

Africa. Apoorva Mandavilli reports.

@ 2006 Mature Publishing Group

Global Bxbro Prograsms

The usa of DOT
in m.a_lr_la ymr.'lr n_:;rlh'ul

‘Wl pesition talemat

21

Big impact: Small smounts of DOT sprayed on walls can help control malana.



Control bioldgico clasico

Pest population

Pest density

Predator introduced

--/Equilibrium position

Biological control
does not aim to
eradicate the pest
species but only to

Economic threshold of pest

reduce its impact.
)

N

Equilibrium position---{---f---{----f---+---Ff---

Pest population
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Time

Ecologia: Tedrica 11

22



Caracteristicas ideales de un
agente de control bioldgico
 Alta especificidad de hospedador o presa

 Alta sincronizacion fenoldgica con la plaga

 Alta tasa intrinseca de crecimiento (/)

« Capacidad de sobrevivir con baja abundancia
del hospedador o la presa (plaga)

 Alta capacidad de busqueda del hospedador o
la presa

Ecologia: Tedrica 11 23



Ejemplo de control bioldgico
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Aonidiella aurantii

Aphytis melinus
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Exito (y fracaso) del control
biologico
—_—

Table 16.3 Summary of the success of biological control efforts against insect
and arachnid pests throughout the world.

Established efforts
No. of Established Partial or complete = Complete

Category attempts (%) successes (%) successes (%)
‘Total * 2295 34 58 16
By order of insects introduced

Homoptera 819 43 80 30

Diptera 258 37 31 0

Hymenoptera 105 34 56 0

Lepidoptera 628 27 48 6

Coleoptera 364 ) 36 4
By demographic origin of pest

Exotic pests 2163 34 60 17

Native pests 132 25 29 6
By geographic isolation

Islands 827 40 60 14

Continents 1468 30 56 17
By habitat stability

Unstable habitats (vegetable and 640 28 43 3

field crops)

Intermediate (orchards) 916 32 72 30

Stable habitats (forests, rangelands) 535 36 47 8

*Not all minor orders of introduced insects are listed here.

SOURCE: Data compiled by Hall and Ehler (1979) and Hall et al. (1980).
Copyright © 2009 Pearson Education, Inc.



Riesgos del control bioldgico

Copyright © 2009 Pearson Education, Inc. Caopyright © 2009 Pearson Education, Inc.

Mangosta (Herpestes auropunctatus) Caracol africano gigante (Achatina fulica)
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Riesgos del control bioldgico

* Biological Invasions 6: 151-159, 2004,
© 2004 Kluwer Academic Publishers. Printed in the Netherlands.

Biological control not on target

Peter Stiling
Department of Biology, University of South Florida, Tampa, FL 33620-5150, USA
(e-mail: pstiling @ chumal.cas.usf.edu; fax: +1-813-974-3263)

Received 20 May 2003 accepted in revised form 7 July 2003

Key words: biological control. non-target effects. parasitoids. predators
Abstract

Non-target effects of exotic biological control agents, parasitoids and predators, released worldwide to control insect
pests, are becoming more apparent. This paper summarizes previously recorded information on the diet breadth of
natural enemies released to control insect pests worldwide. It also summarizes the diet breadth of native parasitic
hymenoptera in North America to determine whether the diet breadths of native and exotic parasitoids differ. Of
released biocontrol agents, 48% were recorded as generalists (attacking more than one genus of host) and another
29.2% attacked more than one species in a genus. Only 22.5% were recorded as specialists on the target pests. This
suggests that many natural enemies released in biocontrol programs against insect pests have broad diets and that
non-target effects are likely. Data from native hymenoptera in North America also show that many species attack
multiple host genera and species, with an average ol 5.8 genera and 7.3 species attacked, indicating broad agreement
with data from biological control releases.
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Control genético de plagas

Una ventaja para
nuestros productos y un
beneficio para todos.

PUESTOS DE
CONTROL

Pepper mazgzot, A-C, Adult, B, C, Fromt and side
view of head. D, Egg. E, Magget. F, Puparium.
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Inmunoanticoncepcion
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Control cultural

(a) (b)

Copyright @ 2009 Pearson Education, Inc. Copyright ® 2009 Pearson Education, Inc.
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Control cultural
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Fig. 1. (a) Total estimated pollen deposition by native bees = SE in 2001 on
ON, OF, and CFfarms. The gray line indicates pollen deposition for production
of marketable fruit. (b) Native bee diversity (circles) and abundance (trian-

gles) = SE in 2001.
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vegetacion natural (organic near)
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Fuente: Kremen et al. (2002) .
PNAS 99: 16812-16816



Control integrado

Foundations and structure
of an IPM program

IPM
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Tedrica 22: Esquema conceptual

Biologia de la conservacion (cap. 17)

Ecologia: Tedrica 11
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., Qué es la biologia de la
conservacion?

Es una disciplina cientifica de reciente aparicion
gue aplica principios multidisciplinarios
dirigidos al mantenimiento de la diversidad
biologica del planeta.

Ciencias % /  Biologia de la Ciencias Sociales
Naturales v Humanidades

Biologia Ecologia Manejo de especies en Sociologia
Evolucion peligro Antropologia
Genetica Disefio de reservas Economia
Biogeografia Economia ecologica Ciencias politicas

Legislacion

Etc.

Ecologia dela
restauracion
Conservacion de
ecosistemas
Etica ambiental
Legislacion ambiental
Etc.

Geologia
Etc.

34

La biologia de la conservacién integra disciplinas de los campos de las ciencias naturales,
las ciencias sociales v las humanidades (Modificado a partir de Groom et al., 2006)



Crecimiento de la poblacién
humana en el mundo

7000 - About 6% of the humans
who have ever lived are @
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Tasas de extincion

Extinctions per thousand species per millennium

100 000
Distant past Recent past Future
(fossil record) (known extinctions) = (modeled)
10 000 - Projected future
extinction rate is
=+—— more than ten times
higher than current rate
1 000
Currant extinclion rate
10D + - iz up to one thousand
T times higher than the
For every thousand fossil record
mammal species, less
109 than one went extine
vy milbpnnium
J N
- - Long-lerm average
extinclion rate
0.1
0

Marine Mammals  Mammals Birde Amphiblans All species
species

Source: Millennium Ecosyslem Assessment 36



TABLE 3.2 Number of Globally Threatened 5pecies by Taxon

Percent of Percent of
Described Evaluated Threatened described species  evaluated species
species species species threatened threatened .
Vertebrates
hMammals 5416 4553 1101 20 23
Birds 9917 991y 1213 12 12
Eeptiles 8163 499 304 4 61
Amphibians 5743 5743 1856 32 32
Fish 28,600 172 S0 3 A6
Invertebrates
Insects 95,000 771 az (1 73
Molluscs F0.000 2163 74 1 45
Crustaceans 403,000 4498 429 56
Others 130,200 55 30 0.02 AT
h Plants

Mosses 15,000 U3 80 0.5 86

| Ferns 13,025 210 140 1 67
Gymmnosperms S0 907 305 31 34
Dicotyledons 199,350 9473 025 = 74
Monocotyledons 59,300 1141 77l 1 (341
Lichens 10,0660 = i .02 100
Total 1,545 594 38,0de 15,503 1 41

Nte: A “threatened species” includes any species designated as CR, EN, or VU by the IUCN Red List.
source: Modified from ILHCN 2004,

Ecologia: Tedrica 11
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FIGURA 4 Simuacion de Amenaza de especies de prupos meondmices exhaustivamente ovml wados
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Fuente: Secretaria del Convenio sobre |la Diversidad Biologica (2010)
Perspectiva Mundial sobre |la Diversidad Biologica 3. Montreal 38



¢/ Qué hace a algunas especies mas
vulnerables a la extincion?

Las especies raras
tienen mayor chance
de extinguirse

39



Tipos de rareza

I Table 17.1 A classification of rare species based on three characteristics: geographic range,

habitat specificity, and local population size.

Population size

Geographic range

Large

Small

Habitat specificity

Wide

Narrow

Wide

Narrow

Large, dominant
somewhere

Small,
nondominant

Locally abundant over
a large range in several
habitats

Constantly sparse over
a large range and in
several habitats

Locally abundant over
a large range in a
specific habitat

Constantly sparse in a
specific habitat but
over a large range

Locally abundant in
several habitats but
restricted geographically

Constantly sparse and

geographically restricted

in several habitats

Locally abundant in a
specific habitat but
restricted geographically

Constantly sparse and
geographically restricted
in a specific habitat

SOURCE: Modified after Rabinowitz (1981).

Copyright @ 2009 Pearson Education, Inc.
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El “vortice de extincion” en
poblaciones pequenas

Higher
mortality

Lower
reproduction

Small
population ”
Y
Random
Inbreeding genetic
drift
s
o
Loss of
genetic
variability
+
+
Reduction

in fitness

Las poblaciones pequenas
estan sujetas a tres tipos de
estocasticidad:

« Genetica
 Demografica

« Ambiental
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Causas de amenaza y extincion

[} Caturtasy ol D Beernashizhigan Sea Gran. (i} Countasy of R Sam and & Sem

| e - e e
Figure 4. Fowr major threats to biodiversity, (a) Habitat loss is the leading threat to biodiversity {Wilcove et al. 1998; Lawler et al.
2002}, (b} Exotic species, such as purple loosestrife, often out-compete native species for critical vesowrces. (c) Ower-exploitation is
the leading threat to marine species (Kappel 2005). (d) Climate change poses substantial threats to many ecological svstems
{ Parmesan and Yohe 2003).

Fuente: Lawler et al. (2006) Front. Ecol. Environm. 4: 473-480
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Causas

de amenaza y extincion

(a)

Habitat loss

Exotic species

|

Pollution

(b)

Ovar-exploitation
Habiltat loss

Exotic species

Pallution
Studies
Climate changa

Diseasa

0 20 40 G0 &0
Percentage

B species red-listed impacted

Studies
Over-axploitation _
Disease h
I T T T T T T T T
0 20 40 60 a0 100
Percentage

B species red-listed impacted

Figure 5. A comparison of the prevalence of diffevent visks w biodiversity and the degree
to which they ave repovted m the literanere, (a) in all systems and (b) in marine systems.
The prevalence of threars o species m all systems was devived from Wilcove et al.

(1998). The prevalence of threars w mavine systems was taken from Kappel { 2005)

Fuente: Lawler et al. (2006) Front. Ecol. Environm. 4: 473-480
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43



Causas de amenaza y extincion

—[Increases human access]— Habitat loss 4[Fleduces carbon sinks]i

b

Overharvesting Climate change

y L
[Heduces habitat quantity}

and quality

Releases 1
[Increases human accsss] [

greenhouse gases |

[Direm mortality]

[ Reduces habiratquality}

and increases invasibility
Fragmentation Fire
[
Increases vulnerability to (" Direct mortality and
invasives, parasites, predators |k reduces habitat quality

Small populations /

[I ncreased dryne ss]
TRENDS in Ecology & Evolution

Figure 3. An example of the synergistic feedbacks which threaten species in disturbed tropical rain forests [1,20,28,55].

Fuente: Brook et al. (2008) TREE 23: 453-460
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Destruccion del habitat

Habitat ]Ic-|abitat ,
loss ragmentation
per se

Figure 5 Both habitat loss and habitat fragmentation per se (independent of habitat
loss) result in smaller patches. Therefore, patch size itself is ambiguous as a mea-
sure of either habitat amount or habitat fragmentation per se. Note also that habitat
fragmentation per se leads to reduced patch isolation.

Ecologia: Tedrica 11
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Destruccion del habitat

Valle de Uco, Provincia de Mendoza

Ecologia: Tedrica 11
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Destruccion del habitat

TABLE 19.3 Changes associated with habitat fragmentation and their possible

effects on population dynamics.

Habital change

Consequences for population aynamics

Population-level effects Reduced connecrivity,
insularization, increased
interfragment distance

Reduced fragment size,
reduced total area

Landscape or community- Reduced mterior-edge ratio
level effects Reduced habitat heterogeneity

within fragments

Increased habitat heterogeneity
in surrounding matrix

Loss of keystone species
from the habitat

Directly affects dispersal and
reduces the immigration rate

Directly affects population size
and increases the extinetion rate

Indirectly affects mortality and
production through increased
pressure from predators,
competitors, parasites, and
disease

Indirectly affects population size
through reduced carrying
capacity within the fragment

Indirectly affects mortality and
production through increased
carrying capacity of predators,
compettors, etc. in the
surrounding matrix

Indirect effect through disruption
of mumalistic guilds or food
wehs

Semrre: From Bolstad (149401,

Ecologia: Tedrica 11
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Destruccion del habitat

Plantas, minadores y parasitoides en fragmentos de Chaco Serrano, Cordoba

Plants Leaf miners Parasitoids
"
100 100 —
4
.E :.___,'.._...i-.':ﬂh-.--ﬂ-- e S
G G
-
a 1 10
= ? s 2% 9
g *e
L ] L
w - -e
1 B * I T | 1 g h i s @ 5 1 & 1 1 ' L =
@1 1 10 100 100010000 ©4 1 10 100 100010000 ©1 1 10 100 100010000 Luciano
Cagnolo
18

Remnant area (ha)

Fuente: Cagnolo et al. (2009) Cons. Biol. 23: 1167-1175



Destruccion del habitat
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C
0,86

0,82

0,78

Seed-set

0,74

0,70

0,66

0,62

20

18

16

14

12

10

Overall reproductive success (%)

-40 40 120 200 280 360

Forest fragment size (Ha)

Fie. 1 Relationships between forest fragment size and mean
(=] SE) pollen loads (A), pollen tubes (B), seed-set (C), and overall
reproductive success (D). Logarithmic fit significant at P <0.05

Ecologia: Tedrica 11 49
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Destruccion del habitat

a 18 ! D el 1
1.8 o

E 14 HhEEIHE i E o { { { Fig. 3. Changesin beetle community structure and diversity with respect to

S i £ 0al ! } { { distance to forest edges in New Zealand. (a) «-Diversity represented by logig-

E 120 ! 1 =, ﬁ E I} }{ transformed Fisher's «. (b) Singleton ratio (proportion of total abundance

10 h} 1 0 03t fq } made up of species represented by a single individual, as determined by a

} 2 { ] randomization test that standardized for variation in sample size; 5/ Appen-

0.8 L — dix). (c) p-Diversity as represented by a modified Jaccard similarity index that

takes into account the number of unrecorded species pairs and is robust to

c o9 . F d s o8y ! variation in sample size (values indicate the proportional turnover of beetle

05 L L f { E 06 iii!!fif species between sites within each distance category, with low values indicat-

Z o7 f; HI i S ' 7 ing a high proportion of shared species between sites; §/ Appendix). (d)

g 08 { 1 2 04 1 Community composition represented by ordination scores from axis 1 of a

Z 05 1 2 partial detrended correspondence analysis controlling for the potential con-

2 04 - S o E}#F founding effect of fragment area on edge response (sites with similar values

03T E :}ﬂ have similar beetle communities). Values in all panels are mean * 1 SE. The

02— YT ;ﬁ; S 00 E;”-; T ;é - open symbols represent the values for five sites in the deep forest control that

Sa9ew TENE SReT TeNE were all separated by =500 m. Megative edge values are in the forest (shaded

Forest Matrix Forest Matrix area), and positive values are in the surrounding grassland matrix.

Distance to edge (m)

Fuente: Ewers & Didham (2008) PNAS 105: 5426-5429
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Destruccion del habitat

Open matrix
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Figure 2. Hazard function showing likelibood (not
scaled to 100 because of censored data) of dispersal by
translocated Chucaos from release patches as a
[function of time (days).
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Destruccion del habitat

Farmland Edge Forest
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FIGURE 19.9
Predation rate an artifical bivd nests containing two
bromm chiclken eps tn velation r distance frome the
farmsland forest edpe in central Sweden, 19841350,
Each point i3 based on 13 2o 30 wests. Generalyst
predators such as ved forces do mot seew to go srove than
561 mn into these coniferons forest patches (From Andrén
and Angelstam 1985.)
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Sobreexplotacion




Sobreexplotacion

50 20 14 9 5

a0 75 i
Cause of Extinction
Figure 34 Mammalian megafaunal genera (species > 44 ke) went extinct soon after O Humans
human migrations into North America, Australia, South America, and Europe. Num- B Climate
bers in mammal icons represent the total number of genera that went extinct and the D Insufficient data

shading indicates cause of extinction; see inset legend. Bars indicate the period of ox- ==
tinction (in kya), and shading indicates the magnitude of extinctons during that time;

Black = many, dark gray = some, light gray = few, white = one or none. Numbers next

to human icons indicate when humans arrived to the continent. Rapid climate warm-

ing (occurring from 14-10 kya) contributed to extincion in many cases, particularly in

Eurasia and South America. In South America climate change and the arrival of hu-

mans entirely coincided with an extinction spasm of 50 genera. (Modified from

Barnosky etal. 2004.)



Sobreexplotacion
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Fig. 3. Global loss of species from LMEs. (A) Trajectories of collapsed fish and invertebrate taxa over
the past 50 years (diamonds, collapses by year; triangles, cumulative collapses). Data are shown for all
(black), species-poor (<500 species, blue), and species-rich (=500 species, red) LMEs. Regression lines
are best-fit power models corrected for temporal autocorrelation. (B) Map of all 64 LMEs, color-coded
according to their total fish species richness. (C) Proportion of collapsed fish and invertebrate taxa, (D) 55

Fuente: Worm et al. (2006) Science 314: 787-790



Invasion de especies

La invasion ocurre cuando una nueva especie es
introducida en un ecosistema fuera de su rango

natural.
Species enfrained in transport pathway
Fails in
transport
______________ o
" ' Survives transport and introduction

Charles Elton (1900-1991)

La introduccion inicial debe producirse a l —————————————— >

través de una barrera que seria _ Fails to

. establish
insuperable naturalmente;

Establecimiento y expansion poblacional
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Invasion de especies

Principales rutas de navegacion, siglos XVI - XVII
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Invasion de especies

Rutas de navegacion (Kareiva et al. 2007)

Shipping Lanas —~Z Road MNetworks
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Invasiones biologicas

Table {. Numbers of native and exotic terrestrial and freshwater species for several taxa in Argentina and Chile.

Environment Taxon Region Natives Exotic® U0 exotic Source®
Terrestrial Plants Chile 4681 (0] 12.8 1.2
Islas Juan Fernandez, Chile 209 232 52.6 3
Central Chile 2395 507 17.5 2
Tierra del Fuego (Arg. and Chile) 545 128 19.0 2
Buenos Aires Province (Arg,) 1326 404 234 5
Sierra de San Javier, Tucumin (Arg.)" 79 15 16.0 6,7
Amphibians Pampa-Monte (Arg.) 83 0 0 3.9
Patagonian steppe 10 0 0 5.9
Chile 42 1 23 10
Reptiles Argentina —d 1 —d 9
Chile 89 6 6.3 10
Birds Argentina 951 11 1.1 9,11
Chile 380 5 1.3 10
Mammals Argentina 300 19 6.0 9,12
Chile 147 15 9.3 10
Aphids Chile 31 104 77.0 13
Bees Chile 348 2 0.6 14
Oligochaetes Sierras Chicas, Cordoba (Arg.) 3 12 70.6 15
Mollusks Chile 132 9 6.4 16
Freshwater Bivalves Rio de la Plata 23 3 11.5 17
Mollusks Chile 83 0 0.0 16
Fish Argentine Patagonia 20 10 333 18
Rio Tercero, Cérdoba (Arg.) 29 4 12.1 19

“For marine groups. the number of cryptogenic species is also given between parentheses. "Data sources: (1) Marticorena and
Quezada (1985);, (2) Arroyo et al. (2000); (3) Greimler et al. (this issue); (4) Rapoport and Brion (1991 (5) SGyrinki (1991); (6) Morales
(1995): (7) Grau and Aragdn (2000); (8) Duellman (1999}, (9) Navas (1987), (10) Jaksic (1998); (11) Narosky and Y zurieta (1987); (12)
Olrog and Lucero (1980); (13) Fuentes-Contreras et al. (1997); (14) Toro (1986}, (15) Mischis (1999); (16) Valdovinos-Zarges (1999):
(17) Darrigran (1995); (18) Pascual et al. (this issue): (19) Haro et al. (1996). “Only trees were included. dNo data available.

Ecologia: Tedrica 11 59
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Invasiones biologicas

Figure 10.7 The e [ other
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Invasiones biologicas

Characteristics of the Brown Tree Snake:
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Invasiones biologicas
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Cadenas de extincion

Fragment Fragment age
area {time since
isolation)
|

Figure 1 Model of the combined effects of trophic cascades and island
biogeographical processes on top predators (for example, coyole), meso-
predators (domestic cat) and prey (scrub-breeding birds) in a fragmented
system. Direction of the interaction is indicated with a plus or minus.

Ecologia: Tedrica 11 63
Fuente: Crooks & Soulé (1999) Nature 400: 563-566



Contaminacion
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Contaminacion

: Table 2
: ] Percemtage of orginal content of contamers found on Costa dos
Mangues Uiy ueiros beacles
Costa dos™® | Atlantic Prostuct W01 W02 2003 204 Total
Ba

hia Coqueiros Ocean Mineral water 123 38 05 M2 353
: 4 Milkfjuice 21,3 1.2 [N 1.2 124
! Sitia {II}" Cosmebcsflodeines 138 5 A ] R 54
L_/ﬂ"' Cande Hiousehold cleaners 1.0 {180 14.2 b5 1.4
L | ol 1.7 1X} 115 146 128
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. Tamdl | F Saft drinks 3.2 49 6.9 6.7 59
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‘ . Ttaly 32 0.6 3B 93 16
South Afnea 9.6 b2 52 12 6l
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Fuente: Santos et al. (2005) Mar. Poll. Bull. 50: 778-786



Contaminacion

Figure 2. Examples of entanglement from New Zealand that daw immediate public sympathy and anger: (@) Karom (southern
black-backed gull, Larus dominicanus) caught and hooked in nylon filament fishing line; (b) a New Zealand fur seal trapped in
discarded netting and (¢) Ghost fishing—derelict fishing gear dredged from > 100 m on the Otago shelf.

Figure 3. Examples of ingestion: (a) Laysan Albatross ( Phocbastria immutabilizs, at Kure Atoll, Courtesy of AMRBREF); (b) plastuc
from the stomach of a young Minke whale (Balaenoprera acutorostrata) that had been washed ashore dead in France (Courtesy
of G. Mauger & F. Kerleau, Groupe d’Erudes de Cétacés du Cotentin GECC) and (¢) stranded sea turtle disgorging an
inflated plastic bag. One infers that it has been mustaken for an edible jellyhish (medusmd).

Ecologia: Tedrica 11 66
Fuente: Gregory (2009) Phil. Trans. R. Soc. B 364: 2013-2025



Tedrica 22: Esquema conceptual

Cambio climatico (cap. 25)
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Variacion historica de la
temperatura

Variations of the Earth’s surface temperature for...
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Cambio en la temperatura en

Temperature change °C
1970-2004

| | | | [ ]
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Explicacion del aumento de la

temperatura: efecto invernadero
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Aumento del CO2

CO; is now rising at 1.9
ppm (0.5%) per year.
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Efecto del CO, sobre las plantas

20 3 i
Amaranthus i -
S15F  (Cy) :
(77]
n
£
S 10 —
o
= Abutilon
3 5 |- (C5) i
°
| | | | | |
200 300 400 500 600 700

Copyright @ 2009 Pearson Education, Inc.

CO, level (ppm)

Ecologia: Tedrica 11 72



Efecto del CO, sobre las plantas
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Efecto del CO, sobre las plantas
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Efecto del cambio climatico sobre
las Interacciones

<__Climate warming >

inators (right panel) and thereby creating

Plants / - ™~ Pollinators
............................................ . H&\
' e
i ; N
Phenology ! i Phenology \
Distribution .| Temporal k— | Distribution
T i | mismatch i e
Figure 1 Framework showing how climate T \ E ///
. — \ -
warming may affect the phenology and, T P\ : T
distribution of plants (left panel) and poll- ,ff \\\ I"-.,%-_"‘ spatlillh - h
\ J i \ mismatc

temporal or spatial mismatches in plant-
pollinator interactions. In the lower half of
the panels we show how and by which key
factors the demography of the mutualistic
partmers are likely to be affected. The
pathway until the mismatches is largely
known, whereas the mismatches and the
subsequent effects are still mostdy unknown

and requires additional research.
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Fuente: Hegland et al. (2009) Ecol. Lett. 12: 184-195
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Tedrica 22: Esquema conceptual

Salud ecosistémica e impacto humano (cap.
26)
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Crecimiento de la poblacién
humana en el mundo
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Capacidad de carga de la tierra

On average, estimates of
carrying capacity have
changed little in 300 years.
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Huella ecoldgica




Huella ecoldgica
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Ecological footprint

(ha per person)

Huella ecoldgica
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Uso del agua
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Uso del agua

Ciudad del Cabo, a tres meses del ‘dia cero’
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From The Times

Uso del agua

Yemen could become first nation to run out of
water

Judith Evans in Yemen

One type of vehicle is always within sight on Yemen's roads:
the water truck.
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SAN'A, Yemen | Five years a¢ ) ;

Yemen's capital 'will run out of water by 2025’
He grew onions, garlic and 0 omar naje
day. 22 October 2010 | EN

Now, a slight hreeze'blonfs b [saANA'A, YEMEN] Water shortages in Yemen will squeeze agriculture to such an
ye!]ow bottle of cooklng. oil p extent that 750,000 jobs could disappear and incomes could drop by a quarter
drives a motorcycle taxi and within a decade, according to a report.

I just make enough for daily Poor water management and the enormous consumption of water for the farming
of the popular stimulant khat are blamed for the predicted water shortages, which

Water shortages can be felt i
experts say could lead to the capital Sana'a running out of water by around 2025.

water trucks crisscross the c g

cannot send women and chilc . . . 3
The report was produced by McKinsey&Company, an international management Weuer Iesources i
Sana'a will dry out by

With well levels dropping as consulting firm, which was charged by the Yemeni government with identifying ten -
specialists predict that San'a governmental priorities for the next decade. A preliminary draft of the report was Flickr/eest
groundwater. The shortages released last month (24 September).

is already fighting two insur¢

Yemen has no rivers, so the main sources of water are groundwater and rain. The study warns that
almost 90 per cent of the country's available freshwater is used for agriculture.
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