UNIDAD llI: Gestion de la Biodiversidad

Clase 6
Socioecolégica y B|0|og la Conservacién: Enfoques en Especies, Paisajes

., y Ecosistemas
de la Conservacion | o
Tema 1: Enfoques en Especies y Paisajes

Tema 2: Enfoque en Ecosistemas
Francisco A. Squeo y Carlos Gaymer

Coordinadores
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v Ley de Pesca y Acuicultura
— AMERSB, parques (1),
reservas (5)

v CPPS, 3 AMCP-mu (+ Las Cruces)i§
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¢, Qué conservamos?

v" Especies?
v Recursos?
v Comunidades?
v" Habitats?

v" Ecosistemas?
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Programa ecoregional

1.- Identificar metas de conservacion (e.g.,
habitats, especies).

2.- Recoleccién de datos de ecologia y
distribucion de las especies.

3.- Determinar objetivos de conservacion, para las
metas anteriormente propuestas (e.g. 10%).

4.- |dentificacion de un set de sitios que permitan
cumplir las metas y objetivos de conservacion.
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Site conservation planning m@

What are the conservation targets and long-term goals for

those targets?

| What ecological and biclogical attributes sustain the

targets over the long-term?

What are the characteristics of the human communities at
| the site?
| What current and potential activities interfere with the

| maintenance of ecological processes that sustain the

TARGETS & GOALS

ECOLOGICAL
INFORMATION
HUMAN CO!

INFORMATION

| at the site, what are their interests, what impacts might
| we have on them, and how might they help or hinder us

| In achieving site goals?

STAKEHOLDER

ASSESSMENT
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El ciervo del cabo
Florida posee 20
poblaciones; 75% en
so6lo dos islas.

Mortalidad:
atropellos por
vehiculos (pero al
elimina esta causa
puede aumentar la
probabilidad de
transmision de
enfermedades)....
Medida: control de
natalidad.
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Site conservation planning @@

What can we do to prevent or mitigate threatening
activities, and how can we influence important
stakeholders?

What are the areas on the ground where we

will do them, how long will they take, how much will

they cost?

e

Can we succeed in our goals, based on assessment of

both ecological possibilities and programmatic strengths?
0 | How will we determine whether we are making progress

tloward our goals?

CONSERVATION

STRATEGIES

| CONSERVATION ZONES

IMPLEMENTATION

FEASIBILITY

MEASURES OF

PROGRESS

|
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Mecanismos de regulaci
poblacional

Factores denso-dependientes
pueden afectar las tasas de
mortalidad (+) o natalidad (-)

debido a:

Reduccién de los recursos

Aumento de la predacion,

High

parasitismo o enfermedades

Density Incremento de la intensidad de

Figure 12.2  This figure demonstrates density-independent
(a) and density-dependent (b and ¢) population responses. In
the case of a density-independent response (a), density has no
influence on a given parameter, such as mortality or birth
rate. In the case of density-dependence, a parameter such as
mortality may increase at higher densities (b}, while other pa-
rameters, such as clutch size or individual growth rate, may
decrease at higher densities (c). The particular shapes of the
response curves, of course, would vary greatly among species
and environments.

las interacciones sociales
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Efecto Allee
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Queen conch density (number of adults /ha)

El efecto Allee ocurre
cuando la densidad de
una poblacion es
extremadamente baja
y por razones
puramente
relacionadas con la
biologia de la especie
no se permite que
crezca la poblacién,
incluso disminuye y

300

Problemas de poblaciones pequeias

Cuatro causas de extincidon de poblaciones pequefias
- Pérdida de variabilidad genética

- Variabilidad demografica y declinacion (incertidumbre
demografica)

- Variabilidad ambiental (incertidumbre ambiental)

- Catastrofes

Figure 124 Queen conch (Strombus gigas) suffer from Allee
effects in the Exuma Cays, Bahamas. Per capita reproductive
activity is zero when adult queen conch density is below 50

individuals per hectare, but it increases once individuals con-
gregate in greater numbers. (Modified from Stoner and Ray-

puede llegar a
extinguirse.

Culp 2000.)
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Incertidumbre ambiental

Figure 125 The upper Rakaia River provides a typical ex-
ample of a braided river in New Zealand. (Photograph © Bill
Bachman/ Photo Rescarchers, Inc.)

Cambios en los canales del rio
destruye los nidos del Black
Stilt (Himantopus
novaezelandiae).

Estrategia de los
conservacionistas: recolecta
de huevos y reemplazan por
huevos de ceramica para que
continten incubando; se
reponen los huevos
verdaderos después de las
lluvias.
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La dinamica de la poblacion pueden
depender de habitat ricos y pobres.

Habitat buenos (fuentes): éxito
reproductivo es mayor que la mortalidad
local, por lo que individuos pueden salir
hacia otros ambientes.

Habitad pobres (sumideros): area que
dependen de la inmigracién para mantener
sus poblaciones, si ellas se extinguen.

Metapoblacion. Levins (1969) considerd
originalmente muchas poblaciones en
parches de habitat con calidad similar.
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SLOSS (single large or several small) @ Ciervo del cabo Florida

Ocupacion residencial resulto de
la pérdida de habitat y
fragmentacion en el Cabo Big
Pine. La poblacion quedo dividida
en dos sectores: norte (mas
productivo) y sur (menos
productivo).

La tasa de crecimiento
poblacional anual (A, lambda) es
1,02 en el norte y 0,87 en el sur.
La sub-poblacién del sur se
mantiene por inmigracion (15%
de la poblacién norte se mueve al
sur y s6lo 5% de | sur al norte).
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Ciervo del cabo Florida

Coastal

Noethern e

Number of bree

fuente

200
1984 1988 199 1z 1986 190 T4 B

Population density

Year Year
100 |- Urban

1] -
2000 2005 2010 2015 2020 Figure 128 Peregrine . are distributed in 3 popalati California: northern
and two southemn papula coastal and urban. P ave been supple- -
Year mented with captive bred and transdocated individuals si s, which has led i
to an augmented population size in coastal, but not north n populations
-1 - PP . (black circles indicate actual population counts with a iclsals; black lines
Figure 12.7 Population projection of the source population represent the size the population would be if no individuals had been added). (Modi-
on Big Pine Key (NBPK, solid line) compared with the sink fied from Kauffman et al. 2004.)
population (SBPK, dashed line). Without management to re-
duce mortality on SBPK, this population is at risk of extinc-
tion, (Modified from Harveson et al. 2004.)
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Metapoblacién, umbrales de

Espacio y Tiempo "
respuestas y conservacion

Al categorizar los habitat como fuente y sumidero - = Meta-poblacion: conjunto de sub-
hay que considerar cambios temporales y cambios . poblaciones que ocupan parches de

. . habitat favorable en un paisaje de
denso-lc!ependlentes en la demografia de la habitats desfavorables.
poblacién.

! A =X ; Levins (1969) demostré que la
Natalidad y mortalidad pueden ser diferentes en el S Tt S ) fraccion de habitat favorables
espacio (concepcion clasica del concepto fuente- TN R ocupados en un tiempo dado
sumidero), pero también pueden cambiar en el W representa un balance entre |a tasa
. . s . de extincion y de colonizacién de
tiempo. La calidad del habitat pueden cambiar en el

. - parches.
espacio y en el tiempo. .
Efecto rescate: la extinciéon local de

Sumidero versus seudo-sumideros. En este ultimo ; Biniad S5~ unasub-poblacion pequefia se

caso la poblacion no se extingue si se detiene la ' ' puede prevenir por inmigracion de
inmigraCién Figure 12.9  Riparian habitats provide crucial corridor .-h--parChes Vecinos.

ments needed to maintain a viable population of cougars in

southern California. (Photograph by K. and N. Bowers.) |mportancia de los corredores!!
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Metapoblacion, umbrales de extincidon : Metapoblacion, umbrales de extincidn
y conservacion = y conservacion

El cambio en la fraccion de habitat
ocupados (p) en el tiempo (t) es
descrita por el modelo de Levins
(1969):

dp/dt = cp(1-p) - ep

Donde c es la tasa de colonizacion

3 25 2 -15 -1 -05 0 y e es la de extincion.
Log,, metapopulation capacity (Ay,) - ..
El tamafo de una meta-poblacion

Figure A Extinction threshold in the en equilibrio (p*) esta dada por:

Glanville fritillary butterfly. The x-axis gives

the metapopulation capacity for each net- %

waork; the y-axis shows the size of the respec- Py = 1-e/ (C AM)
tive metapopulation based on a survey of

habitat patch occupancy in one year. (Modi- Para que perSiSta una meta-

fied from Hanski and Ovaskainen 2000.) . . . .
poblacion el umbral esta definido
por Ay > elc.
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Analisis de Viabilidad Poblacional

Se requieren datos sélidos de todos los factores que explican el
ndmero de individuos y un escenario futuro. Uso de modelos que
examinan los efectos demograficos de distintas amenazas y
manejos Yy la proyectan hacia el futuro.

Factores quo afectan el tamafio pablacional sn los jaguares de Misionas

Tamafio de b pablacién]
el yaguorate

]
Caza tlmrll\a'

Paritcla do diversiclad genabes
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Poblaciones ecolégicamente
funcionales

Si se quiere mantener una rica red de interacciones comunitarias, se
debe asegurar mas que la persistencia de especies bandera. Se debe
conservar poblaciones lo suficientemente grandes para que cumplan
sus roles ecologicos.

Figure A Large fig trees () serve 2 yatone resources for many species, including this Su.
vwesi Red-knobbed Hornbill (& igra) (1), (Photographs by M. Kinnaird.)
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Analisis de Viabilidad Poblacional

Potential Uses of PVA “Products”
Category of use  Specific use S i Sources for

Assessment of Assessing the extinction risk of a single population Shaffer 1981, Shaffer and Samson 1985, Lande 1988
extinction risk Comparing relative risks of two or mone populations Forsman et al. 1996, Menges 1990, Allendorf of al, 1997
Analyzing and synthesizing monitoring data Menges and Gordon 1996, Gerber et al. 1999

Guiding Identifying key life stages or demographic Crouse et al. 1987
management Processes as management targets
Determining how large a reserve needs to be to gain Shaffer 1981, Armbruster and Lande 1993
a desired level of protection from extinction
Determining how many individuals to release to Bustamante 19%, Howells and Edwards-
establish a new population

Setting limits on the harvest or “take” from a population  Nantel ot al. 1996, Ratsirarson et al. 199,
that compatible with its continued existence 1 t al. 1999, Caswell et al. 1998
Deciding how many populations are necded to protect
a species from regional or global extinction
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Poblaciones ecolégicamente
funcionales

300
250
200
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100
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T T S T T T S S S 0 B T
65 60 55 50 45 40 35 30 25 20 15 10 5 5 40 35 W 2B N
Disperser density

No. seeds dispersed (x 1000)
Mo. seeds dispersed (x 1000)

Siamang drop out~"

15
Diisperser density

Figure B Effect of declines in disperser populations on number on seeds \Im\r\ui id
and average crop size of parent trees (solid line) for Dracontc T e
lon ks dispersed by crested black macaques on Suls E ol 'rJn.-J is dispersed by
i, and other primates on Sumatra. Dj i _ et differences in dis
persal service provided by each species or group of species.
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El valor del analisis jerarquico para 5 Bachman’s Sparrow: cambio en la @
entender los cambios poblacionales disponibilidad de habitats apropiados ~ °

and use change

Landscape level Suscussion El entendimiento de la dinamica
isturbance .,
de una poblacion puede

requerir el analisis a distintos P 7 Seitable sparrow habitat
niveles jerarquicos. P £ ¢ = . Q,‘ 15y

Birth rates
Death rates
Immigration [ tateem
Emigraticn \ P, | \ "

Population level Unsuitable sparrow

Feeding rates

Growth rates

Habitat selection " . . .

Predator avoldance Figure 1211 Distribution of suitable breeding habitat for Bachman's Sparrow in {A)
1970, (B) 1990, and (C) 2000 on a 5000-ha tract at the Savannah River Site, South Caroli-
na, Bachman’s Sparrow breeds both in older-growth pine forests and in young clear-
cuts, but not in middle-aged pine stands. The distribution of habitats in 1970 is based
on the land use history for the area; the distribution in 2010 is based on a proposed
management plan. Notice the island-like nature of suitable habitat patches.

Individual level

configuration (and therefore its acoessi-
f suitable habitat and the behavior

the dynamics of populations.
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Modelos poblacionales espacialmente @
explicitos (SEPM) EA

SEPM incorpora la simulacién de la TR P ey T 5 = Figure 1213 The alternative-futures analysis process for the

dinamica poblacional considerando: pabiony; Willamette River Basin. (Modified from Baker et al. 2004.)
| of change development
- Localizacién actual de los organismos |

| Current [ Alterative ||, River condition .
- Parches de habitat adecuados (habitat, fish) El incremento de los
Water

landscape future
ll.md-upe:a Ahi
- Movimiento entre parches Pl 1 T and uss ; habitat altera.dos por el
Cambio en el paisaje *AY Hisorical __| | SIS i g S:':‘:he:s hombre requiere no
- andscape « Developmen s i produc .
| Dospmen S solo de evaluar la
b * Conservatior o
Demographic |F e ‘____ Terrestrial wildlife V|ab|I|c_jad de las
| rends 1| -T [T thabitat, abundance) especies a gran escala
espacial, pero también
Stakeholder input proyectar Ias
Willamette Valley . . s
Livability Forum - influencias ecoldgicas,
Willamette Restoration sociales y econémicas.

Initiative

s ' x Efecto borde explica la mayoria de las extinciones en pequefias reservas
. . . i.e., aumento de la densidad de la poblacion y cambio en el uso del
Mobile animal population (MAP) ( . . poble Y .
. s suelo). Necesidad de considerar la matriz en los planes de conservacion.
es un tipo de SEPM
Doctorado en BIOLOGIA y ECOLOGIA APLICADA Doctorado en BIOLOGIA y ECOLOGIA APLICADA




Aproximacion paisaje especie

Analisis de conservacion y planeamiento a escala de paisaje se
derivan de la aproximacion paisaje especie. Esta se basa en:

e b (e Ll - Seleccion de especies focales con amplia distribucion (p.e. grandes

R Cutthroat trout HS| carn |'V0rOS)
B EPT richr
W Fish richs

- Con habitat esenciales que puedan ser definidos

- Con interaccién con el hombre que puedan ser caracterizadas.

Se combinan distintas capas en SIG (p.e., actividades humanas,
jurisdicciones politicas, ademas de las referidas a la especie focal).

Figure 1214 Percent change in several habitat,

wildlife, and stream health indicators in the [ : Se identifican los elementos del paisaje que son esenciales y de alto
Willamette River Basin, in three alternative future valor para la conservacioén de la especie

seenarios, as explained in the text, relative to 1990
conditions. HSI, habitat suitability index; 1B]
index of biotic integrity: EPT, Ephemoptera, Ple-
coptera, and Tricoptera richness in streams. {His- 3L L e[ L
torical conifer cover was 184% that of 1990 extent. ) Historical Conversation Plan trend elopment
(Modified from Baker et al. 2004.) Scenario
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e species, as well as areas that are already T TR s
well protected. Areas labeled .|I.|n|l b represent regions where portions [ Shobally ribsidngreeon] t hr
of the spe erred resources and main water source (a river) lie Sand 1. 3002,
withina g anes : labeled ¢ and d are important breeding :
fevelop a full plan to conserve the | -{J\r\nhsh.lmh\. Madidi, Pilon Lajas Complex |

Figure B Flowchant of the L

v
Tcdentify institutions and coordinate .H'--I |.|. I _‘]
characterization of human scti  npeon et i fiele i

v

..[m.u the human uml..-.up.-|. - - =~ -~ - | Define the biological landscape |

E.‘.‘.‘w:;a;.:;.ﬁ.;:....‘...\...‘., '
conservation landscape
ural Land
i
| theeats and opportunities
| . v
Combinacion de paisajes | | Direct and focus interventions |
humanos y naturales revela las

areas de amenaza | Eeological and performance monitoring ]
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Cabo
Dos Bahiss 25

Reserva no es suficiente
para cubrir el ambito de
hogar de los pinglinos.
Cambio entre época de
incubacion y alimentacion
de polluelos
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Modelos demograficos basados en el
paisaje

7
£
E

Patch size (ha)

Landscape source

Landscape sink

0.6 04 - L
Patch edge-to-area ratio 3040 50 60 70
High edge Low cdge Habitat abundance (%)
by two functions related
h occupancy as a function
pility of reproductive suc
tch grometry), Shown here is a species with
tivity. (1) Extinction
rent landscap
tial population
greater than 1.0, and 7
ion as population sinks w
high risk of extinction in the absence o i
gration. ity threshold thus occurs at b= 100 (Maodified from
With and King 2001.)
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Modelos demogréaficos basados en el
paisaje

H=00

Uso de SEPM (modelos
poblacionales espacialmente
explicitos) necesarios para evaluar
riesgo de extincion por
fragmentacion de habitat.
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Estableciendo el riesgo de extincion
en la dinamica del paisaje

¢, Coémo establecer el cambio del
riesgo de extincion frente a una
pérdida cronica de habitat y i
fragmentacion? - :

5%/ year

year

Uso de modelos demograficos con
paisaje dinamico (p.e., SSAD,
spatially structured avian
demographic).

Umbral de vulnerabilidad \
AN/ Ah <-0,01 Y00 % w0 70 i:‘l‘.?lll..\\-l‘l_l 0 20 10 ¢

Habitat abundance (%)

Donde AA = cambio en latasade =
) ., L. Figure C  Extinction risk for migratory songbirds in dynamic land-
declinacion y Ah = perd|da de scapes undergs 1. .I'.b |<|\I--.|m. tian at different rates (r)

and at an intermedia 7 .5).
habitat. Equ|va|ente auna habitat destruction is occurring ferent rates, the interpretation of

the rate of population decline (3} is ! ! Thus, the tima:

reduccion 21% de declinacion anual scale above the graph depicts the period (number of years) ov

which the decline in populations eccurs with respect to the rate of

de una poblacion. habitat loss (r).
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Restauraciéon de habitat

Limitaciones demograficas

(0.0, no restoration

0.0, restoration (year 36)
para la recuperacion de una

L0, no restoration

poblacién después de una

1.0, restoration (year 68)

restauracion de habitat. Es
posible identificar
escenarios donde la
restauracion de habitat
podria no ser suficiente para
la recuperacion de la 4
poblacion. [

L
&Y 1 L

— - L L
0 20 40 60 80

Time (years)

Figure D Effect of habitat restoration on the ability to recover mi-
gratory songbird populations. Habitat was initially destroyed ata
year, at a high (H = 0.0) and a low (H = 1.0) degree of frag-
entation, until the population reached its vulnerability threshold
(AR Al < ~0.01). At this point (depicted by the arrows), the landscape
was completely restored to its predisturbed state (100% habitat)
where it remained throughout the duration of the simulation
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Socioecologicay Biologia
de la Conservacion

Francisco A. Squeo y Carlos Gaymer
Coordinadores

http://www.biouls.cl/docencia/dr-bea/
Contrasefia: beabc
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100 120 140 160 180 200

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

Capitulo 12: Species- and Landscape-Level
Approaches to Conservation

Ver también: www.sinauer.com/groom
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UNIDAD llI: Gestion de la Biodiversidad

Clase 6

Conservacion: Enfoques en Especies, Paisajes
y Ecosistemas

Tema 1: Enfoques en Especies y Paisajes

Tema 2: Enfoque en Ecosistemas

(22 de octubre 2008)
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Red de AMPs

[ !{ [=ece ]

-
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Corredores bioldgicos
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Hacia el manejo costero integrado

Table 1
Transition from sector-specific to integrated coastal management (1GW)
From To

Individual species Ecosystems

Small spatial scale Multiple scales

Short-term perspective Long-term perspective

Humans independent of ecosystems Humans as integral parts of ecosystems

Management divorcad from research Adaptive management
Source: Lubchenco 1354
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Acercamiento ecosistémico a la
conservacion

Un acercamiento para mantener o restaurar la
composicion, estructura y funciones de ecosistemas
naturales y modificados con el objetivo de lograr una
sustantabilidad ecoldégica y humana en el largo plazo.

Esta basada en el desarrollo colaborativo de una
vision de las futuras condiciones deseadas que
integran las perspectivas ecolégicas, socio-
econdmicas e institucionales, aplicadas dentro de un
contexto geografico definido primariamente por los
limites ecoldgicos naturales.
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La mejor solucién para Ecological

H perspective 'y - ,
incluye cuando: \ Target for

= Biotic factors \ - ecosystem
* Abiotic factors 1 approach
| app

a) La decision tiene sentido
ecolégico

b) Satisface las demandas
socio-econémicas

f
Socioe i
| ocioeconomic Institutional

c) Existen las instituciones | pemspective s
capaces de llevarlo a \ i poakatoking * Laws and mandates

\ Values o -
cabo. : Issues fing a

Figure 13.1 A conceptual basis for ecosystem management.
Good ecosyster management lies at the intersection of eco.
logical, socioeconomic, and institutional perspectives. (Cour-
tesy of Dennis A. Schenborn.)
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Elementos clave en un
acercamiento ecosistémico

Dimensiéon temporal: salud y vitalidad de los
ecosistemas en un futuro indefinido (mas
que simplemente que ellos pueden hacer
por nosotros ahora). El reto es unir las
acciones de corto plazo con las perspectivas
de largo plazo.

Dimensién espacial: expandir la mirada local
para incluir grandes paisajes (terrestres y
marinos) y sus conexiones. Considera
heterogeneidad, conectividad, interacciones
clave (polinizacién, dispersion).

Dimensién humana: inclusién de una gran
diversidad de intereses, talentos y
perspectivas en la toma de decision sobre
los recursos naturales y conservacion.
Requiere de participacion y fiscalizacion
ciudadana.
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Participacion y fiscalizacion (@),
ciudadana @

TABLE 13.1  What Is a Stakeholder?
Stakeholders are people who want to or should be involved in a decision or action because they have
some interest or stake in it. Their level of interest can vary from mild to intense. People can be stake-
holders for a variety of reasons; they:

1. have a real or perceived interest in the resource, its use, its protection, or its users;
. are dependent on a resource (e.g., subsistence users, sole means of livelihood);

. have a belief that management decisions will directly or indirectly affect them;

2
3
4. are located in or near areas about which decisions are being made;
5

. pay for the decision;
6. are in a position of authority to review the decisions.

Inclusion of stakeholders in decision-making helps to ensure that their concerns are met early on and
that they “buy into” the decision through partial ownership, thus being more likely to support

Source: Modifed from materials provided by Dennis A. Schenborn.
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Convencion de la Conservacion
Bioldgica
Twelve Principles of the Ecosystem Approach and Five Points of Operational

Guidance Adapted by the Convention on Biological Diversity

Overarching principles

pratial and beenp
8. Revognizing the ales and ot th mactriae comystem
objectives for ecosystem man. should be set for the long term
9. Management must recognize change is
10. The ecosystem approach should seck the appropriate balance between, and integration of, con
servation and use of biological diversity,
11, The ecosystem approach should consider all forms of relevant information

12 The ecosystem approach should involve all relevant sectors of society and scientific disciplines.

| Points of operational guidance

1. Focus on the func sershiips ard priessis within exosystens.

 scale appropriate for the issue being addrssed, with

Intersectoral coope

om [LCN 200,
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El objetivo de la Convencion (CCRVMA)
es la conservacion de la vida marina del
Océano Austral. Esto no excluye su
explotacion, siempre que ésta se realice
de manera racional.

Se ha establecido un criterio ‘precautorio’ para
minimizar el riesgo asociado a las practicas
insostenibles en condiciones de incertidumbre.
Este enfoque se complementa con el ‘enfoque
ecosistémico’ que toma en cuenta las
interacciones ecoldgicas entre las especies y la
variabilidad ‘natural’, a diferencia de la
variabilidad ‘inducida por el hombre’.

Por ultimo, las medidas de conservacion
adoptadas por la CCRVMA se basan en el

http://www.ccamir.org asesoramiento cientifico disponible y su
cumplimiento determina el grado de su eficacia.
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Marin prstecd amva
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Varios ecosistemas
biofisicos deben ser
considerados en un
acercamiento ecosistémico.

Migraciones de los bisontes,
alces y otros vertebrados
salen de los limites del
parque
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El Golfo de Maine

El consejo del Golfo de
.+ Maine realiza
- | planificacion y manejo
! 4‘ basada en ecosistemas,

 definido como “manejo

____ colaborativo que integra
los valores y objetivos
econdmicos y ecoldgicos,
enfatizando limites
naturales mas que los
politicos”
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Modelo de Holling’s

4. Rearganization

{1 /% Accessibl hon
{ ,/ { = Nutrients and energy
f f

I —

* Pioneer species
* Opportunist

L Exploitation

Connectedness

Figure 13.6 Holling's model: the
functional stages of ecosystem devel-
opment and the flow of events between
them, (Modified from Holling 1992.)

Resiliencia:
magnitud de una
perturbacion que un
ecosistema puede
absorber antes que
su estructura se
cambia a un estado
diferente (Holling
1973, 1986)
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Clarify mission
and goals

Develop conceptual
model of system to Develop a management
be conserved | plan: Goals, objectives
and activities
.',

p -
\Ll.lpl and lea ‘

Develop a |

monitoring plan

rd

Vs
Analyze data and = =

| discuss results - Implement
e —— management and

| maonitoring plans

Figure 13.7  The adaptive management cycle allows for con-
tinual monitoring and refinement of management objectives.
(Modified from Margoluis and Salafsky 1998.)

Doctorade en BIOLOGIA y ECOLOGIA APLICAD
El rol critico de procesos de toma
de decision participativos

A Stereotyped Presentation of Three Types of Organizations and How They Handle Information
and Responsibilities

Generative, adaptive, or

Pathological organization Bureaucratic

The organization doesn’t want to The organization may not learn The organization actively seeks
learn new information new information information
Messengers are listened to— Messengers are trained
if they arrive

is shirked Responsibility is compartmentalized  Responsibility is shared
Bridging is discouraged Bridging is allowed but neglected Bridging is rewarded
Failure is punished or covered up Organization is just and merciful Failure results in learning and redirection
New ideas are crushed Mew ideas present problems MNew ideas are sought and welcome

Sewrce: Modified from Westrum 1994
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Acercamiento analitico usado en el ﬁe’:ﬁ
manejo adaptativo

Figure 138 Ecopath and other mass balance models are often developed to include

trophic g
on them the

fects of human

tine ecosysh

ncan be

e

ps of spectes and their connections to on |||ut|| and b0 human effiects
1

al change and direct exploity n this model, the ef-
f two groups of species (fls \(I|~h and snapper) on the en-

aluated,
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Blangueamiento de los corales:

el manejo de la resiliencia en un mundo cambiante

Loci for

management

Factors that

Loci for coral bleaching management

Figure A Management can aim to build
resilience to mass coral bleaching in four
leaching resistance, bleaching

e, reef recovery, and reef resournoe

L Bleaching
resistance

1 |
Bleaching

toderance
L

v by humans. Factors that confir
resilence are isted in the diagram; those

the rest can be m.m; in management in
terventions even though they cannot be di-
rectly controlled or enhanced. (Modified
from Obura 2003.)

Resource J

| dependency

1 Envi 1 C

Envi
factors

Intrinsic
factors

factors

Herbivory
Intrinsic factors

Water quality
Caral condition

Recruitment

Biodiversity

Social cohesion
Prosperity
Economic diversity
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Identifying Resilient Reefs v U Restaurag(oprllolfai?gnde SIS

Application of eonventional selection criteria

3t ite?
« ite? |

Yes

No
{don't inchude the site) (meets impartant selection criteria)

[ ':"f.“i".‘.i;'.':':"_"“ before? |
— O |
' '
No ves
[ Survival |

) i '
Good luck  Good aceanography High

1 o 3 -
S — . v 3
y || Potentially ||Likely Resi Probuably i ] i : - : : S S S W— )
resistant || resistant | [{lowr re risk) || talerant corals | | or subject

i S 1
1930 1940 1950 1960 1970 1980 1990 2000 2010

Wear
Figure B De e 1 aaekt s vy weloction of esiBart J-ig\m_- B _III'I he |'-\?Il'rll\\§'~f"-'Il'J.J-.\'l".?rrl\.'i'Jr\'llrh.l_I s an economically important shell-
g e sgement. (Modified homn Dne 2001} 1 fish. Creating a sustainable harvest of this species is a major focus of ecosystemn manage-
Jtm-fmnu-ty.'] . ment in Chesapeake Bay. {IT) Cuantitics of ysters gathered per year has fallen pre-
1 L . i cipitously since 1970, (1, Photograph © David n/ Visuals Unlimited; I, modified from
- Maryland Department of Matural Resources 2005.)

Low
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i,
)

Procesos a diferentes escalas de /&= @

el tiempo y espacio

100 1 10 100 1000
m km  km  km  km

_ . 10,000
o Peat/ marl units = vears
Tree islands - o

-
Marshes P L
. [* Century
— J e
ﬂj ' P

Year

e
,S Thunderyy Day
o Hour

Minute

Space (log meters)

ng esy of the Sou §
N " : e
Figure A Spatial and temporal domains of critical ecosystem com Florida Water Mar District.) ‘“_’-"

ponents in the Everglades. The squares represent the domair thin
avegetation hicrarchy of individual plants, associations, and land
scape units. The crosshatched ellipses represent the atmospheric hier
archy, the primary sources of water input. Fires and surface wate
conditions are in an intermediate position, and integrate the vegeta
tion and atmospheric hierarchies. (Modified from Light et al. 1995.)
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vincias biogeograficas costeras () oMBOLDT CURRENT

MARINE ECOREGIONS

Ecoregiones Marinas
(Sullivan-Sealey y Bustamante, 1999):

Perd Central, 6°S a 12°S
Humboldt, 12°S a 25°S

Chile Central, 25°S a 33°S
Araucana, 33°S a 41°S

; Chiloense, 41°S a 47°S
- Continental shelf (bathymetry) 1
- Sea surface temperature ) i ) . Canales ); FIOr‘dOf del Sur de
- Ocean current upwelling . | Chile, 47°S a 56°S

Criteria:

(Sullivan-Sealey y Bustamante, 1999)
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v vocus crs (g, | Ranking de valor

i biologico

3 ShaFarem fin]

Matrices de ranking

SPICIES COMPOSITION ]

I S R ——— ' " "

Table 2.5 Example of ranking matrices: Tropical Northwestern Atlantic Province. Higher rank of conservation
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Regiones con alta prioridad de conservacion
(Sullivan-Sealey y Bustamante, 1999)

Resarve natworks

! =}
! Il Imeplacsable sites
[ Selected sites

Central
Tognelli et al. 2005
|| Flexibie sites

Caribbaan

Oy Ty

R

Narihaastern
Brazil

Bergespaps Rugara

L i ':‘
.. Uruguay-Buenas
Aires Shelf
|t j Noeth Patagonian Gulls
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Seleccidn de Zonas con Alta Prioridad de Conservacién dentro de
un Area Marina Costera Protegida de Mdltiples Usos (AMCP-

Clasificacion de sistemas benténicos y priorizaciéon Ef. ) @
N N MU) en la ITI Regién de Atacama, Chile

Punta Morro (27° 06" 18,36" S; 70° 55’

de ecoregiones marinas, Peru y Chile
51,81" 0)

The Nature €
onservancy.

SAVING THE LAST GREAT PLACES ON EARTH

- S e 3 L
Rio Copiapé (27°19' 15,63" S; 70°55' 51,61" O)

Doctorado en BIOLOGIA y ECOLOGIA APLICADA

Doctorado en BIOLOGIA y ECOLOGIA APLICADA




Coleccion de informacién existente.
Generacion de informacion faltante 1.- Generacién de
(bioldgica). capas tematicas de
Determinacion de especies y Comunidade: informacién.
Submareales.
Tipos de usuarios dentro AMPC-MU.
Tipos de usos dentro AMPC-MU.
Zonas de Usos.
Caminos de Acceso.

Batimetria esquemética aproximada.

Determinacién costos de conservacion.

-

Disefio de areas priofitarias para la conservacion II.- Aplicacion de
SPOT (The Spatial Portfolio Optimization Tool) 'He”am‘ema

20%

‘ \\ matematica.
= |50% 70

lll.- Disefio de
escenarios
(mejores

soluciones).
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Riqueza de Especies

COMUNIDADES SUBMAREAL Sﬁ
1)

ot

Comunidades

I Algas Erectas

Il Cirripedios

[ Comunidad de Lessonia

[[] Fondos Blandos Intermedio
[ Fondos Blandos Profundos
[[__] Fondos Blandos Somero
[l Fondos Blanqueados Profundos
[ Fondos Blanqueados Someros
[ ] Phragmatopoma

[_| Playa Arenosa Costera

[ ] Pyure

[ ] sfinformacién
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Sitios mas usados por los algueros, buzos y
turistas dentro del AMCP-MU
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COSTOS DE Mejores soluciones con SPOT (spatial
CONSERVACION portofolio optimization tool)

g

Buzos
-Pescadores
+Algueros
*Turistas
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Reservas marinas
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Comunidades submareales
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Groom MJ, GK Meffe y CR Carroll. 2006. Principles
of Conservation Biology. Third Edition. Sinauer
Associates, Inc., Sunderland, Massachusetts.
Capitulo 13: Ecosystem Approaches to
Conservation

Ver también: www.sinauer.com/groom
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Vulnerabilidad de comunidades

Nivel de vulnerabilidad
ala activida_’q de buceo

Alto
Muy alto
Tlslas  —+

Aplicabilidad:
Capacidad de carga
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