UNIDAD I: Fundamentos Conceptuales
de la Conservacioén Biolégica

Clase 2

Socioecok)gia y Bio|ogia de Amenazas Primarias a la Biodiversidad
la Conservacion Tema 1: Degradacion y Pérdida de Habitats
Tema 2: Fragmentacion de Habitats

Francisco A. Squeo y Carlos Gaymer Tema 3: Sobre-explotacion

Coordinadores .
Tema 4: Especies Invasoras

http://www.biouls.cl/docencia/dr-bea/

Contrasefia: beabc Tema 5: Cambio Climatico.

Doctorado en BIOLOGIA y ECOLOGIA APLICADA Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Amenazas & Factores que explican la pérdida de
— = biodiversidad marina

KNOW THF

ENEMY

Invasive species
pollution
habitat loss

exploitation

I ] T T T T ]
0 10 20 30 40 50 60

percent of extinctions

Doctorado en BIOLOGIA y ECOLOGIA APLICADA Doctorado en BIOLOGIA y ECOLOGIA APLICADA




Transforn_'naclon de habitats & : Formas de degradacién de habitats
ambientes terrestres =t

Figure 6.1 Habitat transformation has
been more extensive in some

s been greatly reduced in
value for biodiversity by 2050, (Modified
from Millennium Ecosystem Assessment
2005b.)
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Vegetacion natural remanente (USA)
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Cambio en el uso del suelo
(en 30 afos)
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Cambio en el Mar de Aral

Figure 6.6 T
ing its use for
collapsed by 198 £ ithelr. roke 1into separate i, andd it
is expected that the southerm Aral Sca wi appear ¢ ly within 15 years. (Satellite
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Reemplazo de manglares por
aquacultura (Honduras)

Figure 68 Mangrove forests have been replaced in many arcas by aquaculture. This
pair of satellite images shows mangrove forests in the Gulf of Fonseca, Honduras in
1987 (A}, and their loss to roughly 775 km? of shrimp ponds in 2000 (B). (Tmages cour-
tesy of the UN Environment Programme 2003.)
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Degradacion de estuarios y mares 7Y ¢ Cambios en las abundancias relativas y
costeros F poblacion humana asociadas a estuarios

Pristine
Abundant

Depleted
5 o Human population
Size SpR PP Origin Impact
&m?)  (fishh  (mgCm~2d~Y  (years x10° B.R)  (years  Orowth Density Rare
(r-fold) (km-3 Exinct
W. Baltic Sea 390,077 156 1,804 70-9.0 1,000 230
Wadden Sea 13,500 189 1,067 15 1,000 699
N. Adriatic Sea 160,000 606 385 80 2,500 746
5. Gulf St. Lawrence 65,000 197 1,044 6.4-145 240 . 114
Outer Bay of Fundy s 19 1,044 7.0-150 240
Massachusetts Bay 768 645 1124 6.3-120 320
Delaware Bay 2,070 645 1124 10-8.0 240 =
Chesapeake Bay 6,974 645 1124 7482 240 2000 2500 2000 1500 1000 500 0  Pre HG Agr Est Dev Glo1Glo2
Pamlico Sound 4680 1170 564 72-82 300 . Time BP Cultural period
Galveston Bay 1456 m a7 171-82
San Frandisco Bay 838 803 85-9.3
Moreton Bay 1,600 4“1 65

System

Relative abundance
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millions)

Present state of relative abundance
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Causas de la pérdida de biodiversidad y
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100‘A
80

i Causas
=
40 5
20 I
ol [ i .

Expl Hab Poll Dist Dis Eutr InPr Inva Glim

Escenarios

Relative abundance

Pre HG Agr Est

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Aves amenazadas por distintas
formas de degradacién de habitat

Figure 6.9
h al ¢
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Impactos de la deforestacion (tierra) y
pesca de arrastre (fondo marino)

A Compavisan of the
e

= Sowsce: Miflenium Ecouystem Assesament
Extent of cultivated systems, 2000 (MEA 2005). More land was converted to cropland in the 30
years after 1950 than in the 150 years between 1700 and 1850. Cultivated systems (areas where at
least 30% of the landscape is in croplands,shifting cultivation, confined livestock production, or
freshwater aquaculture) now cover one quarter of Earth’s terrestrial surface.
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Superficies de tierras degradadas

T Extent of Land Degradation by Several Causes
| Degradation
extent Cause
a5l Overgrazing: Losses are most severe in Africa and Asia where pasturelands have become overgrazed
About 20% of the world's pastures are degraded.

580 Deforestation: Large-scale logging and clearance for agriculture and urban use. 220 million ha of tropical
forest were destroyed between 1975-1990, mainly for pasture and cropland

Agricultural mismanagement: Soil erosion has reached 25,000 million tonnes annually. Salinization and
waterlogging affect about 40 million ha annually

Fuelwood consumption: Woodfuel is the primary source of energy in many developing countries, and
represents a substantial form of degradation to forests and woodlands

Urbanization and industry: Urk with, road construction, mining, and industry crea
is often lost as well,
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Degradacion de ecosistemas benténicos

» Degradesd ecosystem

Biogenic P/E=
Str @ productivity'biomass

Hurnan-induced pressure
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Concentracion de ozono (P.N.
Yosemite, CA, USA)
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Contaminacion por plastico: Leén
marino de California
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Contaminacién por petréleo
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La isla de plastico en el océano
Los 5 giros

Figure 6.14  The amount of mitrogen deposited in the world's major watersheds
has increased tremendously from predisturbance levels to the mid-1990s, (Modi
fied from Millennium Ecosystem Assessment 2005b.)
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Depositacion de nitrégeno en el A\ £ Riqueza de especies versus
tiempo (1860, 1990, 2050) depositacion de nitrégeno

o

Plant species richness

w

|
10 20

Nitrogen added (g/m? x y-1)

Figure 6,15 Plant species richness declines along a nitrogen
gradient in a prairie ecosystem at Cedar Creek, Minnesota.
2050 (x-axis is the rate of nitrogen addition plus 1). Each point rep-
resents the average of data collected in 1995 and 1996. (Modi-
MEA 2005 e fied from Haddad et al. 2000.)
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Acidificacion de los océanos

FEE— S

[CO,] (umol kg')

0 200 400 GOO 8OO y 16 World distributi b 4
igare 616 World distribution of hypoxic or “dead zones” is correlated to position of
€01, (pRm} watersheds that have greatly enhanced nitrogen inputs, and to major cities. (Modified
from Burke et al. 2000.)
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Proteccién segun bioma
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Pérdida de habitat por cambio en el

Ecoregiones en crisis
uso del suelo
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Figure 820 An example of how habitat de tion caused by land use ch,
basisd on economic and social drivers of lar decisions, (Modified from
um Ecosysteny Assessmont 20054.)
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Valor econémico para ecosistemas Flora de sotobosque en matorrales no
manejados en forma sustentable cultivados y cultivados
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Re-conversion de praderas a
matorrales / bosque

Groom MJ, GK Meffe y CR Carroll. 2006. Principles
of Conservation Biology. Third Edition. Sinauer
Associates, Inc., Sunderland, Massachusetts.

| Woodland 2 Capitulo 6: Habitat Degradation and Loss

Pasture

g fapdoag

Ver también: www.sinauer.com/groom

1650

I Woodland

1 Culitvated

sadde (Modified from Foster 2002.)
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Causas de la deforestacion en el
Amazonas

Causes of Deforestation in the Amazon, 2000-2005

Fires, mining, urhanization,
road construction, dams, 3%

Logging, legal and illegal, 3%

Large-scale, commdreial
agriculture, 1%

Small-scale, subsistence
agriculture, 33%

Caltle ranches, B0%
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Transformacion de habitats

The golden headed lion tamarin (Leontopithecus chrysomelas) is
endemic to the Atlantic Forest of eastern Brazil, one of the most
threatened ecosystems in the world.
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Distribucién de la vegetacion en una
ladera de exposicion oeste

w ath
bald; OC, chestnut cak-chestnut; OCH,
chestrul o ath; OH, -
kory; I} st and heath
chestnut oak; S, spruce;
ce-fir, (From Whittaker 1956,)
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Efecto del Fuego

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Fragmentacion
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Formacion de claros y fragmentacion
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Fragmentacion a escala fina
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is, often of v
in, are slowly i fistance di
species richne
(dhashed line). (From Harris 1984.)
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Probabilidad de encuentro y tamaiio
del parche
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Constelacion de parches separados

Figure 7.8 A constellation of separate habitat patches may
be critical to the survival of individuals or populations. 1f a
species requires resources in the shaded habitat patches, site
A will be preferable to site B. Although no single patch is large
enough by itsell lo support a population, the close grouping of
s in site A provides sufficient resources within the acces-
=il tof the landscape (circle). In contrast, site BB consists of
one small, isolated patch and will not support a population. If
human activities éreate impenetrable barriers to movement
between the patches insite A, that site will no longer be supe
rior to site B, {From Dunning et al. 1992.)
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\ ‘s _ = Las barreras naturales o artificiales
Combinacion de habitats : . .
5 sonh comunes en muchos paisajes

Figure 7.9 Many animals requine a suite of different habitats
or resources to meet life history needs, 1 a species requires
ssources found in two habitat types (shad-
o and open), regions of the landscape where the two habitats
are in close pmumm {site A) will support larger populations
thar vs where one habitat type is rare (site B). However,
asin Hu example on Figure sarriers between habitat
patches will destrov any adve we of site A. (From Dunning
etal. 1992.)

Rio Columbia;, USA
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Predacion de nidos versos borde del ‘ -
JA O, Forma y tamaiio del parche
bosque i

25 days

14 days

Tatal arca: 3% ha ore area: 0 ha
= 7 days

% predation

L ! 1 1 |
200 400 600 800 1000

Distance from the forest edge (m) Figure 712 A comparisan of breec Im,‘ success of fragmenta
tion-sensitive birds in bwo forest | ¥
Figure 711 Percent of experimental nests (quail eggs) In
- I f dis . forest edwe. Nests is entirely edge habilat (light F
preyed upon as a function of distance from forest edge. Nests 0 ha of core habitat (dlark region]. Of 16 specie
at the edge of forest are all consumed within 14 days, and o be sensitive to fragmentation, n.'ﬁn bred in |||I. fre |;.
even those 600 m away from the forest edge show high rates

Total 71 | 2 Jyand & bred in fragment in (B). (From Temple
. = 2 [otal area: 47 ha e avrea: 20 ha QR
of predation after 25 days. (From Wilcove el al. 1986.) ! 1986.)
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Moose-vehicle collisions

Barreras antrépicas para el
movimiento de animales

Figure 7.13  Roads can be significant barriers to the move-
ment of small vertebrates and invertebrates, In this example,
populations of the forest-dwelling carabid beetle Abax ater

were almost completely divided by a road and even by park-

ing loops. Lines represent movements of marked beeties be-
tween caplure and recapture points. (Modified from Mader
1984.)
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Colisiones con vida silvestre

Animales
sueltos (ciervo)

J FMAMJ JASOND
Doctorado en BIOLOGIA y ECOLOGIA APLICADA

[J <+ Would Panthers Use
|_ W These Forests?
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Tasa de extincidon versus tamano de la
poblacién

Figure 7.15  Extinction rates were highest in small, isolated
annual plant Clarkia concima
o or note patches, in which
individuals had ne, or low, reproductive sucpess, and dark
gray portions denote patches that experienced a catistrophe
a flood); sample sizes are above bars, (From Groom
1998,)
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Figure 7.16  Hypothetical nested subset distribution of
species on islands of different sizes. The letters A through D
represent different species, Species are added in a predictable
sequence with increasing island size and number of habitats,
The Largest island contams all four species. {From Cutler 1991.)
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Subdivision del territorio (incremento
de casas y caminos en el tiempo)

Kilomcters

built bo 2
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-

Number of mice

Isolated

2
Reproductive months

Figure 717 Isolated woodlols in a fragmented landscape
are predicted by simulation models to have lower rales of
population growth than woodlots connected by fencerow
corridors. These predictions were verified by studies of
white-footed mice in southern Ontario. (From Merriam 1991,
based on Fahrig and Merriam 1985.)
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Densidad de aves versus distancia
desde casas rurales

Black-billed Magpic Blue-gray Gnateatcher
15 r
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Brown-headed Cowbird
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Dusky Flycatcher
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Dristance from house (m) Dristance from house {m)

Figure B Densities of songbirds with increasing distances {30 m, 160
m, and 330 m) from rural ranchettes, Note that generalist species (left
columnj are mon: abundant elose to homes while specialist species
(rigght column) are more common farther from homes
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Densidad de aves en tres usos de Y Fragmentacion en las principales
suelo diferentes ~ =f cuencas de rios en el mundo

European Starling Black-billed Magpie Figure C  Densities of songbinds on
three differcnt land wses in the Tica

o
ndl ranches. Als
apecies, such as Vesper Sparmons, oc-
e gl—2r e : . curred in higher ¢ 0 protected
Ranch  Exurban Ranch Exurban areas and ranc thes.
development development

Vesper Sparow Green-tailed Towhee
.

L r— L S—" s P S —
Protectad Ranch Exurban e Ranch
area development

Land use Land use
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Degradacién biolégica aguas arriba { Tamariio de la Isla y densidad de
de represas animales y arboles (Venezuela)

Counts of Selected Species on Lage Guri Islands and Mainfand
Island Cla\\. Aub |
Srmall, far Simall, near Medium Large
Mammals Col Tgu Mie Tri 7 " DM TF ‘
Dus 0+ [ 2 C
Examples of Upstream Biological Degradation Caused by Dams e
and Human Activity

| Reptites

Upstream biological legacies

Downstream human activities

Urbanization; dams and impoundments; — Genetic isolation; population-level changes:
gravel mining; channelization “source” of native species “sink” for nonnative " ;
species; ecosystem-level changes: primary 3 i e 5 9 10 g
production, nutrient cycling, decomposition

Number of Small and Large Saplings in Sample Plots on Lago
Guri Landmasses

Landmass
Small (n” = &) Medium (n = 4) Large in = 2)
+ Exposed Protected  Exposed Protected
ne 166 155

173 ] 13% 101
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Densidad de arboles en el tiempo,
lago Guri, Venezuela

#=+ No. small saplings
Total

150 10 150 32

Iska Cola (small islane
10,000
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Groom MJ, GK Meffe y CR Carroll. 2006. Principles
of Conservation Biology. Third Edition. Sinauer
Associates, Inc., Sunderland, Massachusetts.
Capitulo 7: Habitat Fragmentation

Ver también: www.sinauer.com/groom
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Caceria en bosques tropicales
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Densidad versus intensidad de pesca
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Colecta de nueces versus tamano del
arbol (Brazil)

Figure 8.3
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Pesqueria global
(capturas y acuacultura)
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Orange Roughy
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Capturas en NZ
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Pesca incidental ?
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Soluciones concretas

y-catch de aves marinas en
pesquerias en Georgia del
Sur, desde la CCAMLR

v" Conciencia mundial

v~ Soluciones practicas

v" Restricciones a las pesquerias ; -

v  MPAs CCAMLR: Convention for the Conservation
\/ COnVenCiOneS intel‘nacionales of Antarctic Marine Living Resources

v" Conciencia de usuarios

tradicionales (e.g. Port-Cros, Maoris)
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MILLONES DE TONELADAS

1994 qggs 3 ! INDUSTRIAL
1886 qgo7 : 5 y k ] ARTESANAL
ACUICULTURA
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Soluciones concretas

v~ Conciencia mundial

v" Soluciones practicas

v" Restricciones a las pesquerias
v" MPAs

v~ Convenciones internacionales
v~ Conciencia de usuarios
tradicionales (e.g. Port-Cros, Maoris)

Capturas de dentudo y IlUU

90 (8thar
(LT

Illegal, unregulated
and unreported

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Vedas vigentes en Chile

Anchoveta

Algas Pardas

Caracol

Camaron Nailon

Centolla

Especies Salmoénidas
Especies Icticas Nativas
Erizo

Huepo

Langosta de Archipielago de
Juan Fernandez

Langosta de Isla de Pascua
Raya

Langostino Amarillo
Langostino Colorado
Lobo Marino Comun
Locate

Loco

Luga Roja

Macha

Mamiferos Aves y
Reptiles

Merluza del Sur
Ostién del Sur
Orange Roughy
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AMERBs

SITUACION AMERB IV® REGION i‘_’;\
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_rl Coquimbo |

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Reproduccion y Mortalidad denso-
dependiente

Reproduction

Mortality

Equilibrium

Population density

Figure 8.8 Density dependence stems from relationships be
tween population density and per capita rates of birth and
death, The diffevence between these at a small population size
is the intrinsic rate of natural increase, v, and the density at
which these rates are balanced is the equilibrium population
size.
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Crecimiento logistico de una
poblacién

st way to ask about the ability of a popula
sabe for elevated ity is to start with
the number of individu

imum population siz
“carrying capacity,

3F this population before
£ its surplus production, g

g exploited at a
rate, then i chi nit time, IN/dt
we difference between its surplus production

and the yield, ¥, fora exploitation:

plus production is the vield that can
be wed sustainably. We can pl property
against different population sizes (Figure 8.98)
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from Lewison et al. 2003.)
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— - -
B , Forest Stewardship Council

ESCH

http://lwww.fsc.org/pc.html

Overview of the FSC Principles and Criteria

Primciple 1.
Compiance with 3 appicabie laws and ininmaticnal tmates.

Principin 7.
DAMEATYISE SN UNCSNIEIRA. caay d6ENAG, lng-1aT land 1hers nd L8
nghts

Primciple 3

Foecognéion and respect of indigenous peoples’ rights

Principie &

MainiBnARES or BANSNCSmEnt of l2ng-arm Sooial ang sczmemic wed-2aing of
Torest workérs and locsl communmes and fespect of workers nghts in
compliance with infermational Lasewr Dpanissaon (L0} convenbions

Principhe 5.
Foueatls use 303 Shaning of Bensits cemed from the frest

Principla £
Redocton of emtrenmental mmpad of logging achfies and maintenance of the
ecoegical funchioess and inegrty of e forest

Primciple 7.
Appesgdiate and coatinuously updated management plan

Principle 8.
Appropeiate monionng and ASEEESMEnt JCNeS 10 AEREEE the condition of he
Toreat, management acthilies and thek social and emvronmental impacts

Primciple 9.

Msintenance of High Comsenaon Value Forests MCVES) dufed a8
emdronmantal and soclal values hat ane considered to be of cutstanding
signiticancs or entical importance

Primciple 10.

In addion to complisnce wilh all of he abowe, plantslions must conbituse 1o
FEOUCE T CAESEURS 0N aNd EYOMOle T eS8F300N and conserabia of natural
forests.

Prohibi comversien of Berests of any ofr naural habrat
Foespedt of insemational woekars rights

Prohitition of use of hacicdous chemicals

Fespect of Human Righls wilh parculsr 30mon 1o BAGENOUS pooDkes

Mo comuptinn - fabiow ail agelicable taws

Idanification and approgriate managamant of aress hal need special profection
(g cultural of $3cre0 shes, habest of endangered animals of plants)

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

40 &0 80 100 120 40
Harvest intensity {m*/ha 'y

Figure B Variability in harvest intensitic

damage o the residual stand (perces

the tropics. Open svmbols are are

and controlbed; clos mbol: .

ried out ina 1l way (typical for the regior

little pla . o) over operations). (Modified from Pinard et

al. 2005,
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Groom MJ, GK Meffe y CR Carroll. 2006. Principles
of Conservation Biology. Third Edition. Sinauer
Associates, Inc., Sunderland, Massachusetts.
Capitulo 8: Overexploitation

Ver también: www.sinauer.com/groom
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UNIDAD I: Fundamentos Conceptuales (7

n
o,

de la Conservacién Biolégica W @ Terminologia de especies invasoras

Clase 2 A . Introd'uceq's i Tfr inology i

. . . . . Cryplogenic _-\pln-li 3 5 m\‘ﬂl\‘.lh\-\'—(‘:lﬁ‘ ) .In- d:-lrl'mim'.d, l'l\l““llllill_\'“ll.\l'll )
Amenazas Prl marlas a Ia Blod |Ve rsldad for species whose cosmopolitan distributions or unclear taxonomy make their geographic origins
uncertain
Indigenous Synmonymous to native
Tema 1 . Deg radaClon y Perdlda de Habltats Introduced Refers 1o a species that has been rebeased outside its native range; synonymaous with nonnative,
nonindigenous
Introduction The release of escape of a nonnative species

Tema 2: Fragmentacion de Habitats Tnvasion “The establishment and spread of an introhuced specics

Invader An introduced species

.7 Native Dieseribes species that evolved in a region
Tema 3: Sobre-explotacion it i *

igenous  Synonymous with i 1, nonnative

Reintroduced  Refers to intentionally released individuals of a native species that was locally endangered or extinet

Tema 4: Especies Invasoras

whticrd spae

mwtations, Thee termes introd
native, or ponindi

Tema 5: Cambio Climatico.
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Vectores de transporte de organismos ( j @ Vectores de transporte de organismos
marinos mediados por humanos marinos mediados por humanos

Ocean-Going Ships, Exploratory Petroleum Platforms, Dry Docks Saltwater Bait Industry

= Foulin, » Intentional release of species into the wild by the public
I

« Accidental release of species into the wild by the public

se of organisms associated with transport media (the packing material such

Marine and Maritime Plant Community Restoration
+ Seagrass transplantation
+ Marsh and wetland grass transplantation

= Dune grass transplantation

Conservation Efforts
= Intentional release of threatened, endangered, or depleted species into new
regions where they did not occur previously (introductions) or into regions from
which they have been extirpated (these are properly called reestablishments, not
reintroductions)
Scientific Research
« Intentional release of experimental organisms
« Accidental release of organisms (as by failure of a seawater effluent control

system, or as organisms attached to scientific equipment)
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Invasiones en la bahia de San
Francisco

oduced species

Number of i

Q

1 1
N S N N N
) I S - L (S )
' MRS N

)

AN
Year

Figure 9.1 Accumulation of established estuarine and ma-

rine invaders in San Francisco Bay, California, over 140 years

(records with uncertain collection dates and records resulting

from specialized sampling for invaders have been excluded).
(Modified from Cohen and Carlton 1998.)
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Invasion de la culebra café arborea en ["T
Guam

GUAM

e
Ok
8 Wake leland ﬁ

e = Konjulein
= st Oale, Hawaii
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Culebras invasoras y corte de energia
eléctrica en Guan

Number of electrical outages

Jeanll{nRARL

1 1 1

& S W o o D D

I GG
Year

Figure 9.2 Annual electrical outages caused by the invading brown tree
snake on Guam. (Modified from Fritts 2002.)
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Cambios en las interacciones troficas
con la introduccién de Boiga en Guam

Changes in Vertebrate Trophic interactions on Guam before
(194 d the Brown Tree S (1995)

1945
Camivores  Fairy T
Man

Omnivores

Herbivorrs
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El caso de Caulerpa taxifolia

Caulérpa tavifolia : Sightings
within the W-Mediterranean td 87
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Ciona intestinalis en Chile
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Codium fragile en Chile
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Pyura praeputialis

Peninsula de
Mejillenes

AMERICA DEL
5”}/

Behia de
Antofagasta

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

26



Didemnum vexillum &0 i m hell en Chile?

-
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Competenma_entre me_jlllones nativos _ Competidores introducidos
e introducidos

Figure 9.5  Impacts of the i i i  (Cuwtianin fruiy
ile ssp. lonenle rmbrapon:
mnsbranipawa) on the sur kelp as shown
by a 1997 experiment in th

ased more when th

{ only the bryozoan, while open
mowval of anly ik Hpen sequanes represent controls
bath introduced species present. (Maoditied from Levin et al.
2002y

Recently dead unionids (V)

Proportion of kelp surving

0 .
0.01 0.1 1

Zebra mussel mass (g/g unionid)

Awg  WAug  WAug  SAug 21

Figure 9.4 Percent of native unionid mussels recently dead
as a function of the relative wet weight of introduced Euro-
pean zebra mussels (Dreissena polymorpha) attached to their
shells. Note log scales. (Modified from Ricciardi 2003.)
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Efecto de una “floracion” de
ctenoforo introducido en el Mar Negro

Efecto de invasion de plantas sobre la tasa de
polinizacion y produccion de semillas
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Cambio de preferencia en la ovo-
posicion de una mariposa

. ——s "L preferring native

o preferring invader

0 L 1 L 1L i ' 4
1962 1983 1984 1985 1980 1987 1988 19849 19490

Year

Figure 9.8 Percent of Euplydryas aditha (a native checkerspot
butterfly) preferring to oviposit on the native plant Collinsi
parviffori (black line} versus the introduced Plantago lanceolat
(gray line) over time in Nevada, (Modified from Singer et al.
1993,)
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Number of seeds per flower

Number of bee

Native  Native Native  Native
alone with invader alone with invader

Figure 9.7 Bumblebee visits to (A) and seed set of (B) the na-
tive marsh woundwort Stachys palistris were significantly
greater in pure stands (black bars) than in mixed patches with
the introduced Asian annual Impatiens glandulifera (gray bars).
Bars show mean values. (Modified from Chittka and
Schiirkens 2001.)
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Eventos que llevan a una invasién

Regional specics pool

mm—..--gr.l.'phi. filler <'_‘{'}' H } H‘H}

Physiological filter

Biotic filter

Local assemblage

exitosa

Past Present Figure 9.9 The series of events lead-
ABCDEFGHI ABCDEFGH] cessful invasion can be
T rries of bott ks,
A | onan : rindividuals of o
— —" | intreluctions =, and fewer species
‘ \l’ / pass to each successive st

¥ .|

il

activities bring

match between the species and exist-
ing climate, while the biotic filter rep-
resents the interactions between na-

I
I

T

tive and the introduced species,
_Hi] (Modificd from Carlton 1985 and
Rahed 2002.)

[ABC
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> 5 5
) I were separated naturally contact.
| The physiclogical filter represents the
>
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Caracteristicas asociadas con la

invasibilidad en plantas

ABLE 9.3 Characteristics Asociated with Invasiveness in 114
Species of Nonnative Woody Plants in North America

Function coefficients

All
Variables species

Excluding
“"invades elsewhere”

Invades elsewhere -0.349
Reproduces vegetatively -0.301
Length of time fruit on plant -0.281
Flowers perfect -0.238
Flowers in winter 0.260
Cold needed for seed germination 0.323
Native to temperate Asia 0.342
Leaves evergreen 0414
Intraspecific hybrid 0.521
Native to North America 0.700

Mo seed pretreatment needed for germination —

n/a
—.348
{447

(330
0.637
0.517
0.910
-0.332

Note: Negative values indicate characteristics that contribute significantly to sproad; positive

s indicate characteristics associated with el spreading,
Sonrce: Reichard and Hamillon 1997,
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dry foeest, and gray ci ashe } repasent
evergroen fonest. (Mosdified from Macdonald et al. 1089,

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Caracteristicas de invasibilidad de
peces en los grandes lagos de NA

TABLE 9.4 Biological Characteristics Associated
with Invasion Success, Rapid Spread,
and Pest or Nuisance Status for Intro-
duced Fishes in The North American
Great Lakes

Invading fish
species Biological characteristics

Successful Faster growth,
wider temperature tolerance,
wider salinity tolerance

Quickly- Slower growth,

spreading wider temperature tolerance,

lower survival at high temperature

Nuisance Better survival at low temperature,
wider salinity tolerance,
smaller eggs

Source: After Kolar and Lodge 2003,
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Disponibilidad y uso de recursos

Resource availability

re 9.14  Arepresentation of the conceptual theory that
o resource availability increases a plant community's
susceplibility to invasion. The resource availability at a given
time (A) could increase due to an increase in resources (B), a
decline in resource use by resident species (C), or both (1)
Each of these scenarios would predict an increase in the com
munity’s invasibility. (Modified from Davis et al, 2000,)
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. . . .. Nativas versus invasoras en sitios
Resistencia a la invasion )y
=t reservas y ho reservas

Fskannd
N siles

Mainland
neserves

ainkand
nonreserve site

o 0t 1wt

Figure 915 On subtidal settling plates colonized by 04 na-
tive invertebrate species in Long Island Sound, (A) the MNumber of native species
{ naturally-recruiting introduced Pacific ascidians b i species
B and (B the availability of free space - ' " . . PP
Y Figure .10 The ratio of introduced to native species for 177
(which decreased significantly with increasing number of na- . i '
tive species). This suggests that competition for space may sites and regions around with world, shoy sland nonre-
drive the observed relationship between invasion success and sarvh -‘"“-‘i' “I'I""‘ circles, solidl lines) and reserves (open
resident species richness. Larger dots indicate two data points squares, dashed lines), and mainland nonreserve sites (gray
on top of vach other., (Modified from Stachowics et al, 1999 dircles, solid lines) and reserves solid circles, dashed lines),
Note log scale on both axes, (Modified from Lonsdale 1999,
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Interacciones entre dos caracoles de 7Y | Resistencia a la invasion de malezas
barro? - en el margen de rios

S

sty [ Corithiea + [ Balillaria |

Diersity-

\>\‘ ./- .
|

[ Diatoms Figure .11 (A) Schematic of th

roduced mudsn,

ot Competition equalized it martality, stror
Yarasitism equalized cpibility to parasitism. B
o—a Control (realistic interactions) species, and arraws show the dir
. ative), and strength (indicated by armow thickness) of
Both equalized = Dashed line reprosents the indinect competitive
bwo spacies on each other. (B) Results of a com,
mwent showing the average number of years to O
extinction, as a function of invader density, when the invad-
er's advantage is modeed realistically (open circles), and
when competition (black circles), parasi ray ci
both fopen square) are adjusted o make the species eual
anl_l_. e T T Y T T R The model shows that differences in both competition and
» 4 8 [F] i pocics” mortality, (Modi-
Initial invader density (snails/ 01 m) fied from Byers and Goldwasser 2001,
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Erradicar o controlar?: la decision de
politicos y manejadores

(B} Prevention pricrity

tv of removal or res

Muodium

Liwy

resent impact Potential futur

Figure 917 Schematic for the process faced by policvmak
ers and managers who must decide which nonindigenous
species o (A) eradicate or control, once already prosent in

A il not already present in the
system. (Modified from Parker et al, 1999
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Cambio en la legislaciéon de USA (j Invasiones en los Grandes lagos en

respecto a las especies invasoras los ultimos 100 afos =

Timeline of Selected Federal U.5. Legislation Relating to Introduced Species
Act Prohibits import of species that harm wildlife
e Act Allows regulation and quarantine of nursery stock for plant diseases
and insect pests
Animal Damage Control Act Allows control of any animal that damages agriculture, aquaculture,
pulbslic b r other enterprise
Federal Seed Act Regulates import and transport of seeds, especially of noxious weeds
USDA Organic Act Allows feder, adicatis 5 et i oxious weeds
Federal Plant Pest Act Prohibits import and transport of plant pests (animal gi, other plants)
Carlson-Foley Act Allows federal government access to noxious plants in states with
nonious weed acts
Federal M s Wieeds Act Reulates the transport of plants listed as nocious
President Carter’s Restricts federal agency introductions of nonnative species into “any natural
Executive Order 11957 ccosystem”
National Aquatic Nuisance Establishes voluntary ballast water management guidelines
Prevention and Control Act
Mational Invasive Species At Establishes compulsory ballast water manage pubdelines
President Clinton's Executive B e Mational Invasive Species Council, with a mandate to develop S
Order 13112 a National Invasive Species Management Plan coordinating all federal on F F N
activity introduced species
. Time period
2000 Plant Protection Act tegulates plant pest transport, both accidental and intentional for biological

trol Figure A Reported invasion rale for invasive species in the Laurent-

001 National Invasive Species Mandated by Executive Order 13112; provides a blueprint for federal prevention, inn Lreat Lakes. The accumulation of invaders increased during the
ment Plan anagement, research, and outrea introduced species 19902 despite a ban on discharge of fore fresh ballast water by
- — . transoceanic vessels in 1993, (Modified from Holeck et al, 2004,
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Control biolégicos de las especies
invasoras

]
o~

Native habitat New habitat Controlled in new habitat
Figure A Invasive species are often those that escape their herbivores from their native habi-

tatin a new habitat, and grow ata much higher rate as a result. Biocontrol attempts to halt this
rapid growth by introducing the herbivore(s) that kept the plant in check into its new habitat
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iabi |
iabin
i Inter-American Biodiversity Information Network

La Red Interamericana de Informacion sobre Biodiversidad (IABIN, por
su siglas en inglés), es un foro que propicia la colaboracion técnica y la
coordinacion entre los paises de las Américas para recolectar, compartir
y utilizar informacién sobre biodiversidad que sea relevante para los
procesos de toma de decisiones sobre conservacion y manejo de la
biodiversidad, asi como para la educacion en la region.

http://www.iabin.net/
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GISP: resultado del CDC

= 3 =3 5 T -
T3 %
iz v d | The Global Invasive Species I"mqmmm_(_!

8 i s
T i | The Global Invasive Specles Programme

Objectives

Build momentum among countries and regional organizations to implement
CBD decsions and gusdance

Support COP-9 decision(s) that incorporates GISP pricrities and identifies
concrede next steps.

Facilitate development of strategic, longer term partnerships and associated
actvities with a range of key organizations, donors and govemments

Rase profile of GISF through booth, events, matenals and wisible delegation
Identity fund-raising opportunities for GISP

® Sclentitic Committee on Problems of the Environment [%0PL)
& ‘Weeking for Water

UNER

Imvive Spacies Speclalint Group 856)

httQ//WWWg |59 'org/ f::;tslus ared Internativasl Programese of Bicrenity Seieme

- WMENON
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Groom MJ, GK Meffe y CR Carroll. 2006. Principles
of Conservation Biology. Third Edition. Sinauer
Associates, Inc., Sunderland, Massachusetts.
Capitulo 9: Species Invasions

Ver también: www.sinauer.com/groom

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

32



n
o,

UNIDAD I: Fundamentos Conceptuales (7

®0
de la Conservacién Biolégica =

Clase 2
Amenazas Primarias a la Biodiversidad
Tema 1: Degradacion y Pérdida de Habitats
Tema 2: Fragmentacion de Habitats
Tema 3: Sobre-explotacion
Tema 4: Especies Invasoras

Tema 5: Cambio Climatico
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Temperatura global Gltimos 65 m @
millones de afos

fatter than_ |

Cooler than ™ '
ek 55 mya 2mya DN
figure 102 Average global temperature over the last 65 million years, Gray indicates
emperatures hotter than today; black indicates temperatures cooler than today. At

35100 million years ago (mya; the age of the dinosaurs), CO, was much hig

s today and the climate was much warmer and wetter. About 13 million y

start to see brief periods in which temperature and CO, levels were as |

oday. The Pleistocenc period began around 2 mya and ended 12,000 vears a

which Earth cveled between glacial (frozen) and inte wal {warm) periods.

Alimate had been relatively stable over the past 10,000 vears, (Modifid from Nalimal
seogriphic, May 1998.)
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I Y S YT Y S T |
50

Efecto Invernadero

Light waves afrarced radiation fhes
reflectind b " nd reradiated
Figure 100 The greenhouse effect. Earth's stmosplere al
s o greenhouse that wanms Earth's surface ()
but human influences ane incr Afect (Bl About A7
aspher, whers
s iy industry, au
roff C
tion, methane from swamp:
upper atmesphere and trap heat, (From Primack 204.)
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Figure 103 The relationship between temperature (normal
ized to today™s average global “C), and carbon dioxide (ppm)}
over the past 160,000 years. lee core samples show a clear cor-
relation between atmespheric CO, concentrations (gray line)
and the global bemperature record (black line), Note that the
current level of CO, (at 360 ppm) is far higher than the high-
et natural level, (Modified from IPCC 2001a.)

1 n

Thousands of years ago
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lee core data Mauna Loa7 -0

FOOD 1IDG 1200 1300 1400 1500 1600 1700 180D 190D 2000

- e T L 0.4
Iﬁﬂl ISR 190 1920 190 IlINI 1980 2000

1995-2004 Mean Temperatures
T {year)

re 104 Relationship between twentieth century levels
¢ carbon dioxide and global temperature, The

-utuh ray line shows CO, records from ice cores, the dashed

black line shows annual aver: e CO, records from atmos-

pheric measurements in Haw: nd the black line shows

mian yearly global tempe trends, This steady increase

afCOy in the atmosphere has caused greater retention of heat

and a gradual warming of Earth, (Modified from IPCC & 2 A 9 s )
001a) Temperature Anomaly ("C)
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Forzamiento radiativo en el balance { 1) Cambio en las precipitaciones en el
de energia global mundo en los ultimos 100 afios

is in watts,/m’, |
Earth’s surface; negative forces Ib\]m\ #ero) cool

Halocasbons
A0
Avrosols Earth’s surface. (Modified from IPCC 2001a.)

CH,

0 Black carbon

Traposphric from fossil Mineral
fued burning dust

LT omme
7 carbon \
Sulphate  from
fowsil

Biomass
burming Toibedo)

only
fusel

burning

Mud, Noed, Low Very i.l-'f\' _\:\_“-.\-\"n— )
low Tonw bow boaw

Level of scientific understanding

=100 =80 =50 =40 =20 5058 20 40 &0 L 100 > 100

% per contury
Tomado de IPCC 2007
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Cambio en las precipitaciones en USA
(altimos 100 ainos)

Figure 10,7 Precipitation trends from 1901
ta 1998, Blac b here precipita-
Hon is increa i
is decreasing,

magnitude of p the
largest dots indicating a 40% change in the
precipitation over 100 years, (From National
Climatic Data Center /NESDIS/NOAAL)
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Nivel del Mar durante los ultimos 300
anos en Europa

|
Millimeters

= Millimeters Bt
Figure 108 Sea level rise over the z | +200 —

}ve \mllllu'|ll|\-|\\-1n ] [ | 0 JW ip(W“N

or the twentieth
mripared to the nine-
teenth, (From IPCC 2001¢.)
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Precipitacion Anual - La Serena (30°S)

La Serena (1878 - 1999)

-

o

o
|

Precipitacion Anual (mm)
(Media Movil - 30 afios)
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o
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1880 1900 1920 1940 1960 1980 2000
Afos
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Arthur Harbor

Figure 109 Worldy retreating, Hene date signs
show the retrsat of the Exit € Kenai Peninsula, Alis-
ka. {Photograph © Y. Momatiuk/ Photo Researchers, Inc.)

Hero Inlet
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I

Less cold s

weather /
s

Mawe bt weather
and chance
bethal heat stress

Cold

Temperature

Figure 1010 Increases in mean temperature and tempera
ture variability will affect the probability that an individual
vents. Areas in gray represen
at which an individual suffers he.

s in black represent lethal hot or cold temperatures. (A)
An increase in mean temperature, leading to more record hot
weather, will bead 1o greater heat stress and lethal heat events,
and less cold stress. (B) An increase in both the mean temper
ature and variance, keading to much greater heat stress and
Rethal hot weather events, and less cobd stress, (Modificd from
IPCC 2001c.)
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En Chile existen mas de 130
especies en via de extincién

Por es0, al pedir su Cartols
Custrimestral Electrinica,
estard ayudando a diversas
eapecies vulnerables.

Aqu ‘!Wm "
PGl
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Temperatura media anual de la
superficie del océano

u r
e o thee periods of 1960-197
adhers inwdicate a reginme shift from
cooder b warmer waters during 1976-1977 (Modified
from Holbrook et al, 1997)
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Cambio en el origen de los peces Patrones de extinciones locales

f all species

1950 1985 15}
Yoar Figure 10.13  Patterns of populs sctinctions of Eu-
phydryas editha from 1860 to 1996, Eacl ple represents a
Figure 10,12 Praportions of the species of kelp forest fish single population. Historical records are from 1860 to 1983,
present that were northemn (open circles) or southern (closed e, Black represents populations still present during the
circles) during censuses off of southern California from 1974 19941996 census. Gray represents populations recorded as
to 19495, (Modified from Holbrook et al. 1997.) 5 \ extinet during the 19941996 census. (From Parmesan 1996.)
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Cambios observados versus
predichos por cambio climatico

s
o
— & L7 | 1993 Tri-Cities

5

A Summary of Observed Changes from Studies of 944 Species
Changed Changed i Statistical likelihood of
Climate change prediction as predicted (%)  to prediction (%) obtaining pattern by chance
arlier timing of spring evenls &7 13 Very unlikely
Extensions of poleward or il 19 Very unlikely
upper species’ range boundaries
Community (abundance) precictions: 55 15 Very unlikely
Cold-adapted species declining and
warm-adapted species increasing

Srrer Data from Parmesan and Yohe 2003,
Figure 10,14 rwintering range of the sachem skip-
per butterfly (. includes Washing o
Oregon, €
wd dark, while range expansion aver the past thi
shown in lighter shading, Colonizatic A is
in four cities in Chreggon and Washin E n. Contour
lines represent the Boundary of January average minimum
temperatune of 1°C (solidhand <0C (dished b (From Crocicr
2003k
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Cambio en el rango de distribucién y

Cambios de distribucién proyectados _
el limite de las reservas

Rieserve |

Current
of the species 7 Reserve |
within a reserve and its presence N bt s Resre 3

it was formerly 0)
- in the Jocation of the species
iMuodified from Hannah et al,

Future

Reserve 2

The plant shown in the inset is Vexatorella amoena, a member of the Protea family that
grows in the mountains above Cape Town, South Africa. The map shows the plant's
projected range in 2050. The range it will retain then is shown in green, the range that will
have been lost is shown in red, and blue denotes areas the plant will find newly suitable in

2050 because of expected climatic changes
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Principales eventos de politica
referidos a Cambio Climatico

A Chrenology of Major Climate Change Policy Events
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Efecto del cambio climatico en las m @
interacciones biéticas (bosque Alaska)
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Figure B Effects of climatic warming on the biotic interactions likely to influence forest compo-

stion i interior Alaska, (Modified from Niemela el al, 301
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Efecto del cambio climatico en las
interacciones biéticas (bosque)
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Efecto del cambio climatico en las
interacciones biéticas con spp invasivas

Invasive
suspension-
feeders

Fig, 3 Global waminginvader dominance and|inhibiting)
recruitment of residents. Within-guild interactions may not entail
exclusion of residents (see text)

Reise & van Beusekom, 2008
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Efecto del aumento del nivel del mar
en Albermarle, Carolina del Norte
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Influencia del cambio climatico y aumento
del nivel del mar sobre aves migratorias

Breeding habitat area and quality
* Reductions in tundra arca
* Northward treeline movement
* Altered predator cycles
= Altered prey emergence

™

Climate change
and sea level rise

viel rise

Winter habitat area and quality
* Reduced intertidal area
= Altered land use patterns
* Altered resource competition
* Altered energetic costs

| Breeding success

= Altered condition for migration

+ Adtered timing of migrat Population size

|
Survival —[

Figure A Examples of the mechanisms by which climate change and sea level ris
nfluence population size in migrant birds that breed in the Arctic and overwinter in

coastal zones.
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Depésitos de turba son vulnerables a
la intrusién de agua salada
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Influencia del cambio climatico y aumento
del nivel del mar sobre aves marinas

=
m

REPRODUCTIVE SUCCESS
(fledglings nest”)
o
4

2
X}

~ @ Crasted auklet
A Parakeet auklet
Horned puffin
Tufted puffin

.
-5 1.0 05 00 05 10 15
SST anomaly (°C)

Fig. 4. Reproductive success of planktivorous auklets and piscivorous puffins in relation to SST anomaly during
I July — 30 August in Tauyskaya Bay.
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Poblaciéon humana asociada a margen

Wittemyer et al. 2008
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