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Proyecciones para la poblacion

Figure 1.1 Estimated global umar
population size from the last Ice Age
1o the present, illustrating the expo-

nential nature of human population

groweth since the Industrial Revolu H

tion, Motice that we reached 6 billion Modern E High
prople in 1999 and now number more :
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plaguc Figure 1.2 United Nations projec
tions for human population growth o
2050, (Data from UN World Popula-
tion Division, World Papulation
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Aumento de la poblacion mundial

www.census.gov/ipc/www
— 6.720.980.918 (03/09/2008)
— 7.185.453.000 (14/08/2014)
— 7.266.655.000 (02/09/2015)
— 7.337.900.000 (07/09/2016)
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Poblacian (en millones de habitantes)

Aumento en la demanda por
recursos naturales. {750 1800 s 1900 G0 Z000 2080 2100 2150
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El planeta supero su capacidad de carga?

Estamos en presencia del evento de extincion en masa
mas importante desde la extincion de los dinosaurios
hace 65 millones de anos AP.
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Figure 1.4 Map of the human footprint, Darker regions have borne a
Figure 1.3 Number of global hectares per person needed to greater impact from human development than lighter regions. More

3 H 1 than 83% of the terrestrial surface is st sly influenced by b 5
support current lifestyles in the U.K., U.S,, India, and Tanza- sy mongfiymilucnced Syt
nia. (Modified from World Wildlife Fund 2003.)

http://www.myfootprint.org/es/
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Can what happened on one small island in the South Pacific serve as a cautionary tale
for the entire planet?

The hundreds of finely carved statues found across Easter Island bore mute witness to
the collapse of Polynesia's most advanced megalithic culture. What happened?
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Enfocada en el uso humano de los recursos

Etica de la conservacién romantica-
transcendental de Ralph W. Emerson, Henry D.
Thoreau y John Muir (mediados de 1800)
reconocen que la naturaleza tiene un valor
inherente, y podria no estar basada
necesariamente en una ganancia para el hombre.

Etica de la conservacion de los recursos de
Gifford Pinchot (1947), basada en una filosofia
utilitaria de maximizar beneficios para la mayor
cantidad de gente (utilizada por las agencias
estatales).
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Etica Evolutiva-Ecoldgica

« Etica Evolutiva-ecoldgica del planeta de Aldo
Leopold (1949), reconoce la importancia de los
procesos ecoldgicos y evolutivos que producen y
controlan los recursos naturales que utilizamos.

Reconoce que la naturaleza no es una coleccién

simple de partes independientes, sino que ; _ = .

sistemas complejos e integrados de procesos y " . : : Muchas dreas naturales
componentes interdependientes. : Lo R %5 ; actuales son parches

remanentes en un paisaje

Esta es la fundamentacion filosofica de la biologia - _ dominado por la actividad
de la conservacion, aunque las otras dos todavia *= " | economica humana

persisten en la conservacion moderna. i P8 SR (gjemplo, La Serena -
4 % " a ] CerroGrande)
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Cambio de paradigma Mision de la Biologia de la Conservacién

« Cambio de filosofia utilitaria (econdmica) por
una en que toda la biodiversidad tiene
importancia (estabilidad, servicios La Biologia de la Conservacion tiende a
ecosistémicos, etc.) mantener los procesos evolutivos
Cambio de foco desde especies / recursos normales trabajando en un escenario
carismaticos (p.e., grandes vertebrados, suelo, ecoldgico en funcionamiento.
agua) por la inclusién de las funciones
ecosistémicas complejas y el reconocimiento de
las especies menos carismaticas.
La Biologia de la Conservacién es una mezcla
de buena ecologia evolutiva con el uso de
recursos por parte del hombre.

(Metafora de Hutchinson: “el teatro
ecoldgico y la guion evolutivo”)
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Principios que guian la Biologia

v Procesos en Desequilibrio
de la Conservacion

1. Cambio Evolutivo: La evolucion es el axioma
basico que unifica toda la biologia (el libreto
evolutivo)

Dinamica Ecoldgica: El mundo ecolégico es
dinamico y altamente en desequilibrio

(escenano ecologlco) En la mayoria de los ecosistemas presentan

Presencia Humana: La presencia del hombre .\ procesos que no estan en equilibrio: sobre-
. . . ., o pastoreo, tormentas, introduccién de
debe ser incluida en la planificacién de la especies, etc. Sin embargo las comunidades

ConservaCK')n (los humanos son parte del son un ensamble cadtico de especies. En
.y algunos casos hay fuertes interacciones que

Iibreto) pueden tener una larga historia evolutiva
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Postulados de la Biologia
de la Conservacion

La diversidad de organismos es buena. Corolario: “la
extincion causada por el hombre es mala”.

La complejidad ecoldgica es buena. Corolario: “la
simplificacién de los ecosistemas por los humanos es
mala”.

La evolucién es buena. Corolario: “la interferencia con
patrones evolutivos es mala”.

La diversidad bioldgica tiene un valor intrinseco,
independiente de su valor utilitario. Corolario: “la
destruccion de la biodiversidad es mala”.
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Una ciencia inexacta

La incerteza es una parte inherente de la
ecologia y la conservacion, y las
respuestas probabilisticas a los
problemas son la norma.

Una base segura es el Principio
Precautorio.
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UNIDAD I: Fundamentos Conceptuales
de la Conservacion Bioldgica

Clase 1

Tema 1: ¢ Que es la Conservacion Biolégica?
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Doctorado en BIOLOGIA y ECOLOGIA APLICADA

+ Biodiversidad = toda la variacion desde el nivel
de genes, de especies y de ecosistemas.

* ¢ Que significa pérdida de biodiversidad?
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¢ Que es la Biodiversidad?

 Biodiversidad = toda la variacién desde el nivel
de genes, de especies y de ecosistemas.

* ¢ Que significa pérdida de biodiversidad?
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T FUNCTIONAL o
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Monitoreo de la Biodiversidad

Indicadores jerarquicos

COMMURITY-ECOSYSTEM

POPULATION-SPECIES
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LANDSCAPE

Diversidad linguistica (A) y numero
de culturas indigenas (B) en el
mundo (Mulder & Coppolillo 2005).
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¢, Cuantas especies existen?

Number of Living Species in Major Phyla®

Number af - Number of
Doamain/ described estimated Percent
kingdom  Phylum species  species dascribed

Viruses 5,000 50,00
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¢, Cuantas especies existen? @

Linnaeus
1735

Haeckel Chatton Copeland Whittaker Woese et al. Woese et al.
166!l 193781 1956081 1969l'] 197711 199019

2 kingdems 3 kingdoms 2 empires 4 kingdoms 5 kingdoms 6 kingdoms 3 domains

Eubacteria Bacteria
Prokaryota Monera Monera

(not treated) Protista Archaebacteria Archaea

Vegetabhilia

Animalia

. Protista Protista
Protista - ;
Fungi Fungi
Plantae Eukaryata Eukarya
Plantae Plantae Plantae

Animalia Animalia Animalia Animalia
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(A) Domain Bacteria

& @
LR

Domain Archaea

Domain Eukarya
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Principales grupos de plantas
vasculares

Bryophytes Secdless vascular plants Gymnosperms
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Jellyfish,  Comb

sponges sea ancemones  jellies Flatworms  Roundworms  crustaceans wWornms sqquid
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Insects, spiders, Scgpmented Snails, clams,  Seastars,  Vertebrates,

sand dollars  ascidiones

Terrestrial Ecoreglons of the World
Scientists have mapped 867 land-based ecoregions acioss the globe. Instead of being
defined by political boundaries, each is distinguished by its shared ecological features
climate, and plant and animal communities.

www.nationalgeographic.com/wildworld/terrestrial.html
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Biomas y Climas Terrestres

Arctic
alpine

Cold
temperate

Warm
tempueraly

Doctorado en BIOLOGIA y ECOLOGIA APLICAD

'
1
]
]
i
)
1
i
]
1
i

Temperate
deciduous

s _fuorest
e
~, Rainforest

\
| Woodland . Tropical

a

1 Shrubland LY montane
\ Girassland \ forest
\

1
Savanna |

_ i
Tharn 1
]

r

', woodland Dry
\

forest Rainforest

150 20 250}

Mean annual precipitation fcm)

Doctorado en BIOLOGIA y ECOLOGIA APLICAD

igure 24 Bomes and oli-
mate. Distribistions of the
major biomes are plitted on
axes of mean annual precipi-
tation, Within the region
bounded by the dashed line,

Tactors such as seasonality of

drougft, fine, and gracing
strongly affect which tvpe of
vegelation is present (Modi-
fied from Whittaker 1970.)
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Riqueza de especies en el tiempo geoldgico @

Major physical changes on Eanth Major evolutionary events
A/l

Frecambrian
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Gymmosperms

Preridophytes

Angiosperns.._

S| D (s
o T i
A3a0e 360 6 251 206

Millivns of years befone present

Figure 2.6 Terrestrial
Figure 25  Diversity of marine families from the Cambrian nosperms, and ang

B
o the present. The asterisks mark the five major mass exting warld’s flora. (Maodifie
Hon events.,
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Percent extinct
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Figure 27 Extinctions of families through geologic time.

The five hisrtorical mass extinction events are marked with
an asterisk.
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Diversidad o -

Adrica

Califrnia

Chile

 California

L L
04 08 12
Habitat gradient

Figure 29  Spocies turnovers

curves for birds across habit

to wosdland) in southern Africa, Ca a, and Chile. (B) The o
curves in (A) give the rate of species tumover across the gradient
Cody 1975.)

s accumulation

tion (from dry scrub
ferentials of the
(Maodified from

Diversidad alfa (a)= numero de especies en una pequefia area homogénea
Diversidad beta ()= tasa de cambio en la composicién de especies a través
de habitats o entre comunidades

Diversidad gama (y)= cambios a través de grandes gradientes de paisaje.
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Hotspots de biodiversidad
definidos a nivel mundial

Callomia
Franatie
Frovece

Southwest
LA _)\E\\.nul Forsts of Eastern Alrea I Austaka

niewn (N8 Succulen i,
New i | /‘ ‘Maghtatang s
- Sealard Veoman c Pandolard-Albany
Rogen ’

. N . W HOTSPOTS Now Zénan"
~.Conservation International

February 2005

Hotspot o “Puntos Calientes” de Biodiversidad se definen como regiones que contienen
concentraciones excepcionales de especies nativas pero estan experimentando rapidas
pérdidas de su habitat natural (Myers et al. 2000, Mittermeier et al. 2004).
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Figure 210 The Indo-West Pacific
is a marine diversity hotspol. The
istribution of species richness for
damselfish (PFomacentridac) shown
here is typical of many marine taxa
in the negion, (From Briggs 196,)

e
0150 3000 Kilometers

{Trune distanoes on mid-meridians and parallels 07 10 407
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Numbers_o! Endemic Species of Plants, My

of E

Endemismos

| Degrees of

Tropical Andes
Mesoamerica
Caribbean

Atlantic Forest of Brazil

Size (%)" Plants
314,500 (25) 20,000
231,999 (20) N0
29840 (11) 7000
91,930 (7.5) 8,000

Choco/ Darien/ Western Ecuador 16,471 (24) 250

Cerrado of Brazil
Madag

Wit African Forests
Cape Floristic Province
Mediterranean Basin
Sundaland

Wallacea

Philippines

| Indo-Burma
South-central China
Western Ghats, Lanka
Southwest Australia

Polynesia/Miconesia

ryers et al. 2000,

f lobal total for

e (%) refers to nemaining

356,630 (20) 4400
59,038 (10} 9,704
126,500 (10) 2250
18,000 (24) 5682
110,000 (5) 13,000
125,000 (8} 15,000
52,020 (15) 1,500
9,023 (3)
100,000 (5)
64,000 (5)
12,450 (7)
33,336 (11)
10,024 (22)

demic plants or vertelsates,

vegetation in km® and to per,

Is, Reptiles and hibit

Mammals

in Regions

Reptiles

Amphibians

68
210
49
73
o0
19

ining of original extent.

218
391
418
60
63

24

46
19
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Latitude
Figure 21T Lalitudinal species richness in bivalve mollusks,

Points are average numbers of species (5), genera (G), and
families (F). (Modified from Stehli et al. 1969.)
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Relacion Namero de Especies - Area ()

Breeding bird species Mammal species e

: Kico:
a0

Cuba

100
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150 : Montserral
190} Saba
200

Siamha bslarwds

Redonda
210
200

. L ) 1 . 1

1 o0 o0 10000 100,000 oy 1000 10,000
230 Figure 212 Latitudinal gradients of Arca fkm)
50 species richness of birds and mam-

6l Jorth and Central Al Figure 243 Relationship between arca and number of species on islands of various
i Species richness correspont sizes. (A) The number of species of amphibians and reptiles found on selected islands
R0 b it West lndies. (B) The sumber of Lind and freshwater bird species on the Sunda
500 = map at left. The numbe: Islands, i Phi Jew G nti-
d . d L, ..
birds arc from breeding species only. nent, and many wene connected to the mainland during glacial periods. o
bl (Maodified from Briggs 1996.)

many of the larger islands are relatively species-rich. (Modified from MacArthur and
Wilson 1967.)

L —
00,000
Arca (km®)

Arrhenius (1921) establece una relacion empirica entre el area y el nimero de
especies: S = cA?, donde S= nimero de especies, A= area, c y z son
constantes. En un grafico log-log, c= intercepto en el eje Y y z es la pendiente.

En continentes z = 0,15; 0,25 a 0,45 para islas asociadas a continentes.
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Numero de Especies y Recursos
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Salinity (%)
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Figure 2.16 Estimated species richness of aquatic inverte-
brates living in waters of different salinity throughout the
world. The two peaks correspond to fresh water (<2% salinity)
and seawater (30%—40% salinity). (Modified from Kinne 1971.)
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Figure 217 Sudden climate shifis

influence species richness by chang-

i sciation and extinetion rates.
pressure for speci

less specialized, more vagile, and

nate change increase extinetion
rates, The net result of these forces is

A decrease in species richness, (Modi-

fied from Dynesius and Jansson
20000}

Regiones polares tendrian menor riqueza de especies por un régimen de
perturbacion mas severo debido a rapidos cambios climaticos.
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Hipoétesis de Perturbaciéon Intermedia @

Diversity

Low High

Disturbance frequency or intensity

Figure 2.18 Model of the intermediate disturbance hypothe-
sis. Species diversity is lowest at high and low levels (fre-
quencies or intensities) of disturbance, and highest at an in-
termediate level. (After Connell 1978.)

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Importancia de la Biodiversidad

Examples of Ecosystem Services

Supporting services

Soil formation, nutrient cycling, primary production

Provisioning services

Food, fresh water, fuelwood, fiber, biochemicals, genetic
resources

Regulating services

Climate regulation, disturbance regulation, regulation of
hydrelogic flows, water purification, air purification,
disease regulation, erosion control, biological control,
pollination

Cultural services

Spirituality, religious inspiration, aesthetic(s), inspiration,
education, recreation, sense of place, cultural heritage

Source: Costanza et al. 1997 and Millenium Ecosystem Assessment
2005.
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Function (%)

L ==~ ] 1 I
20 40 60 80 100

Richness (%)

Figure 2,19  Ecosystem function could increase quickly with
species richness (A), linearly (B), or as an accelerating func-
tion (C). Increases in ecosystem function with species richness
could occur due to increases in ecological functionality either
because of changes in the number, abundance, or functional
traits held by the species in the community. (After Kremen
2005.)
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Diversidad Funcional

Species pool igure 2. So0s) Tunction can

al diver-

in ity
mechanisms, Representa-
community of more
tham a singgle or few func

al roles should e
ng of various
tem processes. (Modified fr
au et al. 2001.)

Low richness
Law functional diversity

Daminance Complimentasity ar plimentarity among spocies
with particular iraits furnctional grougs of species fferent functional mles

Lower Functioning ECOSYSTEM PROCESSES Higher Functioning
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Biodiversidad, Servicios Ecosistémicos
y Calidad de Vida Humana
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UN Environment Programme -World
Atlas of Biodiversity

Areas Marinas Protegidas Diversidad de Algas

http://stort.unep-wcmc.org/imaps/gb2002/book/viewer.htm
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GLC 2000, MA 2005
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Protecting nature. Prmmnuh!e TNC 2006
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En Chile

1907-2007, un siglo de proteccion de la biodiversidad? (la primera
reserva nacional fue creada en 1907, R.N. Malleco)

La mayor parte del Sistema Nacional de Areas Silvestres Protegidas
por el Estado de Chile (SNASPE) ya estaba definido en los 70’s,
actualmente administrada por CONAF.

1992 Convencion de Diversidad Biologica de las Naciones Unidas
(Convencién de Rio), ratificada por Chile en 1994.

2000 Myers et al. reconocen a Chile-mediterraneo (25°-40°S) como uno
de los 25 “word biodiversity hotspots for conservation priority”.
Mittermeier et al. (2004) reconocen 34 hotspots.

2003 CONAMA plantea una estrategia nacional de biodiversidad:
énfasis al enfoque ecosistémico y adhiere a la meta internacional de
conservar el 10% de los ecosistemas naturales relevantes.

2008 Ley del Bosque Nativo: una oportunidad de conservacion para las
zonas aridas de Chile.
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