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Esquema de la charla

e | a historia del dodo.

e | a amenaza de extincion en numeros.

* Principales factores de amenaza a la extincion
de las especies.

e |Interacciones entre factores de amenaza.



Dodo (Raphus cucullatus)



Isla de Mauiricio,
Islas Mascarenas
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[...] un tipo de ave grande, mas grande que nuestros cisnes, con una
gran cabeza, la mitad de la cual esta cubierta por piel como una
capucha. A estas aves les faltan las alas, y en su lugar tienen tres o
cuatro plumas negruzcas. La cola consiste en unas pocas plumas
delgadas y curvas, de color gris. Lo llamamos Walckvégel, porque
cuanto mas se los hierve, mas duros e incomibles se vuelven.

-- Jacob Cornelius van Neck, navegante holandeés, 1601

La tripulacion entera realizé una comida completa con tres o cuatro
dodos, y aun sobr6 una parte.
-- Naufragos holandeses en Mauricio, ca. 1610

Eran muy serenos y majestuosos, se mostraban con un rosto
extremadamente oscuro y un pico abierto, muy elegantes y audaces
en su caminar, y apenas se apartaban de nuestro camino.

-- Otro navegante holandés, 1631

Cuando eran sostenidos de una pata emitia un gemido, y otros venian
corriendo para ayudar al prisionero y eran también atrapados.
-- Volquad Iversen, navegante holandés, ultimo registro de los dodos
en Mauricio, 1662



Isla de Mauiricio,
Islas Mascarenas

DAVID QUAMMEN

Posibles causas de la extincion
del dodo

Sobreexplotacion

Los dodos fueron cazados sin misericordia durante el corto
periodo en el que los europeos estuvieron en contacto con
ellos y por un periodo de poco mas de medio siglo ellos fueron
una fuente muy util de carne para los viajeros en el Oceano
Indico.

-- Erroll Fuller (1988) Extinct birds. Facts on File.

Predacion por especies introducidas

En mi opinidon, quien sea que introdujo en macaco cagrejero
[Macaca fascicularis], por la razon inescrutablemente estupida
que sea, cometio un acto de enormes consecuencias.
Sospecho que esos monos han sido muy subestimados como
un factor contribuyente a la extincion del dodo.

-- David Quammen (1996) The song of the dodo. Scribner



Esqueleto de dodo
Museo de Historia Natural, Londres

DAVID QUAMMEN

Lo central del problema de la extincidn (de Raphus
cucullatus y de cualquier otra especie) no es quién o qué
mata el ultimo individuo. Esa muerte final refleja s6lo una
causa proxima. La causa, o causas, ultimas pueden ser
muy diferentes. Para el momento en que la muerte del
ultimo individuo es inminente, una especie ya ha perdido
demasiadas batallas en la lucha por la supervivencia. Ha
sido barrida por un vortice de complejos males. Su
adaptabilidad evolutiva casi ha desaparecido.
Ecologicamente, se ha vuelto moribunda. El puro azar,
entre otros factores, esta en su contra. La cadena del
inodoro de su destino ha sido tirada. [...] Las causas de la
extincion son usualmente multiples y estan unidas por una
complicada sinergia. La precondicion para la extincion
puede ser resumida en una sola palabra: rareza.

-- David Quammen (1996) The song of the dodo. Scribner




Prehistoric Extinctions of Pacific
Island Birds: Biodiversity Meets
Zooarchaeology
David W, Steadman

On tropical Pacific islands, a human-caused “'biodiversity crisis’” began thousands of
years ago and has nearly run its course. Bones identified from archaeological sites show
that most species of land birds and populations of seabirds on those islands were
exterminated by prehistoric human activities. The loss of birdlife in the tropical Pacific may
exceed 2000 species (a majority of which were species of flightless rails) and thus
represents a 20 percent worldwide reduction in the number of species of birds. The current
global extinction crisis therefore has historic precedent.
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Fig. 1. The tropical Pacific Ocean, showing major island groups.



Assessing the Causes of Late Pleistocene
Extinctions on the Continents

Anthony D. Barnusky,“ Paul L. Koch,2 Robert S. Feranec, Scott L. "F.M."ir"lg.3 Alan B. Shabel’

1 OCTOBER 2004 VOL 306 SCIENCE
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Fig. 1. Summary of the numbers of megafaunal genera that went extinct on each continent (Table
1), the strength of the extinction chronology, and a comparison of the timing of extinction with the
timing of human arrival and late Pleistocene climatic change. Extinction timing for individual genera
was judged as robust or provisional based on previous publications that evaluated quality of dates.
Sources are as follows: Europe (3, 74, 47), Siberia (48), North America (77, 29, 46, 57), and Australia
(4, 7). For humans, the date is the earliest generally accepted arrival of Homo sapiens sapiens; pre-

sapiens hominins were present in Eurasia and Africa much earlier.



Esquema de la charla

La amenaza de extincion en numeros.



Amenaza de extincion en numeros
The Future of Biodiversity

Stuart L. Pimm,* Gareth J. Russell, John L. Gittleman,
Thomas M. Brooks

Recent extinction rates are 100 to 1000 times their pre-human levels in well-known, but
taxonomically diverse groups from widely different environments. If all species currently
deemed “threatened’ become extinct in the next century, then future extinction rates will
be 10 times recent rates. Some threatened species will survive the century, but many
species not now threatened will succumb. Regions rich in species found only within them
(endemics) dominate the global patterns of extinction. Although new technology provides
details of habitat losses, estimates of future extinctions are hampered by our limited
knowledge of which areas are rich in endemics.
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estimates based on the relation between habitat loss and species loss, Simon's claims (7) of one (or a few)
species per year (out of a conservative total of 107 species) are not scientifically credible.



Amenaza de extincion en numeros

RECUADRO 4 Como se estima el riesgo de extincién

Las categorias de la Lista Roja de la UICN reflejan la probabilidad de extincion de una especis si persisten las condiciones actuales. La situacion de riesgo en
gue se encuentran las especies se basa en la informacion recabada con la labor de miles de cientificos de todo el mundo.

Las estimaciones se realizan siguiendo un sistema riguroso por el cual se clasifica a las especies en una categoria de las ocho de la lista: exdinta, extinta en
eatado silvestre, en peligro critico de extincion, en peligro, vulnerable, casi amenazada, preocupacion menor vy datos insuficientes, Se consideran amenazadas
las especies clasificacdas en las categonas “en peligro critico de extincion”, “en peligra™ o “wilnerable”,

el ritmo de disminucion de la poblacion, el tamano y la estructura de la zona de distribucion y el riesgo de extincion determinados mediante modelos d

Ca clasificacion en las categorias de riesgo de extincion se rige por criterios gque contemplan umbrales cuantitativos del tamano v la estructura de la poblacion
viabilidad de la poblacion.

Hasta 2009, se hablan evaluado 47 677 especies, de las cuales el 36% se considera en peligro de extincién; mientras que, de las 25 485 especies de los
grupos evaluados en su totalidad (mamiferos, aves, anfibios, corales, cangrejos de agua dulce, cicadas vy coniferas), el 21% se considera amenazado, De las
12 055 especies vegetales evaluadas, el 70% esta en peligro. Sin embargo, en esta muestra estan representadas de mas las especies de plantas con mayor
riesgo medio de extincion.

Fuente: Secretaria del Convenio sobre la Diversidad Biologica (2010) H
Perspectiva Mundial sobre la Diversidad Biologica 3. Montreal



Amenaza de extincion en numeros

FIGURA 3 Porcentaje de especies en

distintas categoria de amenaza

Porcentajes de todas las especies evaluadas en
distintas categorias de peligro de extincion inclui-
das en la Lista Roja de la UICN, basados en datos
de 47 677 especies, Se considera gue mas ds un
tercio (36%) de las especies evaluadas estd ame-
nezado, es decir, gue son especies vulnerables,
estan en peligro de extincicn o en peligro critico de
extincion.

Fuente: ILICN
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Fuente: Secretaria del Convenio sobre la Diversidad Biologica (2010) 12
Perspectiva Mundial sobre la Diversidad Bioldgica 3. Montreal



Amenaza de extincion en numeros
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Amenaza de extincion en numeros

Table 1
Proportion of declining and threatened species per taxa according to TUCN eriteria { = 30% decline), the annual rate of decline in species (ie. additional declines per
year) and the local or regional extinetion rate {i.e percent of species nol observed in = 50 years),

Taxon Ceclining [%60) Threatened (%) Annual species declines (%) Extinction rate (%) Mo, Reports
Al Insects 41 31 1.0 10 73"
Coleaptera 44 34 2.1 B 12
Diptera {Syrphidae) 25 0.7 n.a. M., 4
Ephemeropiera 37 27 1.6 2.F 3
Hemiptera (Auchenorrhyncha) B .. 0.2 1l 1
Hymenoptera 46 44 1.0 15 21
Lepidoptera 23 34 1.8 11 17
Odonata a7 13 1.0 6 &
Orthoptera 44 .. L0 1.k 1
Plecoptera 35 20 0.6 14 7
Trichoptera 68 63 0.6 6.8 1
Terrestrial a8 25 1.2 11 56
Aguatic 44 33 0.7 9 17
B} Vertehrates 22 18 x5 1.3 11
Amphibians 23 23 f.a (1 1’
Birds 26 13 2.3 (.H &
Mammals (land) 15 15 0.1 1.8 3!
fMammals (Chiroptera) 27 .. 0.2 1.2 3
Reptlles 19 19 ik, th.a. 1

Fuente: Sanchez-Bayo & Wyckhuys (2019) Biological Conservation 232: 1é§‘-27
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© Extinctions since 1500 (@ Declines in species survival since 1980
(Red List Index)

25 - E 1.0

I Cumulative % of species bazsed on

E on background rate of 0.1-2 Amr‘hlblans Enr&is
;E extinctions per million species per yaar, = Birds
e 20 £ 09
,E M 1mn‘|313 ? Mammals h
5 8
E 1 .{} E_-E, ros g D.B
+ =
i (7]
= e —

) % Qo Amphiblans Q
b . E.
o 1G HEnT s [+ D.?
e =ER 2
g Fishes B
£ ==
] o
£ o« Cycads )
= |
Q

0 Db

1500 1600 1700 1800 1900 2018 1980 1985 1990 1995 2000 2006 2010 2015
YEAR YEAR

Fuente: Diaz et al. (2019) IPBES Global Assessment Summary for Policymakers. IPBES
15



Amenaza de extincion en numeros
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Fig. 1. Global primate species richness, distributions, and the percentage of species threatened and with declining populations. Geographic distribution of primate 1990 1985 2000 2005 2010
species, Numbers in red by each region refer to the number of extant species present. The bars at the bottorn show the percent of species threatened with extinction and the =s=Agricultural expansion =s=Farest cover

percent of species with declining populations in each region. Percentage of threatened species and percentage of species with declining populations in each region from tatbles 51
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range regions has been paralleled by a sharp decline In forest cover in the 20-year
period considered. Trends for each individual region are shown in fig. 56 (A to C). Data
for Africa include Madagascar (source of raw data, FAQSTAT: faostatfao.org/site/377/
DesktopDefault.aspx?PagelD=3774ancor. Consulted June 2016).

Fuente: Estrada et al. (2017) Science Advances 3: €1600946
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Amerggza de extincion en numeros
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FIGURA 6 Estado de conservacion de especies de

plantas medicinales en distintas regiones geograficas

5
I

20

Fuente Secretarla del Convenio sobre la Diversidad Bioldgica (2010)
Perspectiva Mundial sobre la Diversidad Bioldgica 3. Montreal



Esquema de la charla

* Principales factores de amenaza a la extincion
de las especies.
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Figure 4. Four major threais 1o bindiversity. (a) Habitar loss is the leading threar to biodiversity {Wilcove et al. 1998 Lawler er al.
2002}, (b} Exotic species, such as purple loosestife, often out-compete native species for eritical vesoerces. (¢) Ower-exploitarion is
the leading threar to marine species (Kappel 2005). (d) Climate change poses substantial threats to many ecological syseems
{ Parmesan and Yohe 2003).

19
Fuente: Lawler et al. (2006) Front. Ecol. Environ. 4: 473-480



Principales factores de amenaza

Mammals Birds Amphibians Gymnosperms
Habitat loss and degredation l |
Overexploitation ] i —
Invasive species [0 — ] il
Disease [] ] | S|
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Percent of threatened species affected
Figure 3.6 Habitat loss and degradation is the greatest threat to global biodiversity
among mammals, birds, amphibians, and gymnosperms. Because not all threats are

documented, this tigure underestimates threat levels among Red Listed species. Over-
exploitation Jmil.ldr.“-u both direct mortality and by-catch. (Modified from TUCN 2004.)

20
Fuente: Groom et al. (2006) Principles of Conservation Biology, Sinauer



Principales factores de amenaza

EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND COMDITION

47°% W Matural ecosystems have declined by
47 par cent on average, reiatve o thair

DRIVERS

INDIRECT DRIVERS E ' earfiest estimated states.
Demographic : . SPECIES EXTINCTION RISK
and Y i
gl : — Approximately 25 per cent of species are
socincultural \ N % already threatened with extinction i

most anemal and plant groups studed

Economic - / .E o ‘-
and . \ ECOLOGICAL COMMUNITIES
technalogical R oqo, ™ Biofic ntagrity—the abundance of naturalty-
e " present species — has declined by 23 per
& 5 TR 3
tnetititboims cent on average In temestral comemurities
and

govemnance BIOMASS AND SPECIES ABUNDANGE

The global biomass of wild mammals has
L ! 82% B fallen by 82 per cent * Indicators of
Confilcts i A &0 RO 0 verietbrie abundance Fawe declinad

and fapidly since 1970
apidermics Bl |andfsea use changa
! W Direct axploitation

M Climate change
W Pollution
Bl |rvasive allen species
B Others

Values and behaviors

MATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

725 W 72 per cont of indicatora developed by
Incigarous peoples and kocal communilies
show ongoing deterioration of elements

Figure 2. Examples of global declines in nature, emphasizing declines in biodiversity, that have been and are
being caused by direet and indirect drivers of change, The direct drivers (land/sea use change; direct exploitation
of organisms; climate change; pollution: and invasive alien species)® result from an array of underlying societal
causes”. These causes can be demographic (e.g. human population dynamics). sociocultural (e.g. consumption
patterns), economic (e.g. trade). technological or relating to institutions, governance, conflicts and epidemics;
these are called indirect drivers’, and are underpinned by societal values and behaviors. The colour bands
represent the relative global impact of direct drivers on (from top to bottom) terrestrial, freshwater and marine
nature as estimated from a global systematic review of studies published since 2005. Land and sea use change and
direct exploitation account for more than 50 per cent of the global impact on land, in fresh water and in the sea,
but each driver is dominant in cerlain contexts {2.2.6}. The circles illustrate the magnitude of the negative human
impacts ona diverse selection of aspects of nature over a range of different time scales, based on a global
synthesis of indicators {2.2.5, 2.2.7}. 21

Fuente: Diaz et al. (2019) IPBES Global Assessment Summary for Policymakers. IPBES
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Figure 2 Proportion of near-threatened and threatened species aflfected by each of the four threat categories used In the current analysis (habitat

alteration, invasive species, climate change, overexploitation). Data are shown separately for mammals, birds, reptiles and amphibians, Letters indicate
the significance of differences between classes within each threat category.
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Fuente: Ducatez et al. (2017) Conservation Letters 10: 186-194
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Fig. 5. The four major drivers of decline for each of the studied taxa according
to reports in the literature.

Fuente: Sanchez-Bayo & Wyckhuys (2019) Biological Conservation 232: 283-27
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Fig. 6. Main factors associated with insect declines — see also Fig. 5.

Fuente: Sanchez-Bayo & Wyckhuys (2019) Biological Conservation 232: 2&3—27
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érdida y fragmentacion de habitat

(a)

Lowland vegetation  Halophytic vegetation

B Eastern Chaco Forest [l Short Halophyiic Shrubland
B Western Chaco Forest Tall Halophylic Grassland
W Secondary Faorest W Tall Sub-halophytic Shrubland

Mountain vegetation Other

W Mountain Woodland Cultural Vegetation
Maountain Shribland Wales
Palm Savanna % Bare Sail

Fuente: Zak et al. (2004 ) Biological
Conservation 120: 589-598

I i '
5 W L 820 28
Fig. 1. Thematic maps for the study area: {a) 1969 map; (b) 1999 map. Comncident colors m both maps identify the same land cover types. The South
American map shows the location of the study area {pointed with an arrow) at the southern edge of the Gran Chaco (red outlne) in the northern part
of the Cordoba Province, Argenting,




Perdida y fragmentacion de habitat
'J.l

Habitat pavtal
loss ragmentation
per se

Figure 5 Both habitat loss and habitat fragmentation per se (independent of habitat
loss) result in smaller patches. Therefore, patch size itself is ambiguous as a mea-

sure of either habitat amount or habitat fragmentation per se. Note also that habitat
fragmentation per se leads to reduced patch isolation.
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Fuente: Fahrig (2003) Ann. Rev. Ecol., Evol. & Syst. 34: 487-515



Perdida y fragmentacmn de habitat

per 2 e B Global

Dislmncs fram
arga {m)

ﬂl] S
B30
BES000-30

Proporiion of forest

=1 000 _

O=100
100-200

200-300 (5
300400
400500

800-900 |

600700
TO0-B00
S00-1000 |

S00-600

Distance to edge (m)

C % i E 5 . i i
§ ;: Brazil, Amazon @ o Brazil, Atlantic Fig. 1. The global magnitude of -
- n Eﬁ;‘;ﬁd —y =2 08 mentation. (A} Mean distance to forest edge for
g Qs ' g 1 forested pixels within each 1-km cell. Lines point
_E 04 8 g4 to locations of ongoing fragmentation exper-
é B E - I l iments identified and described in Fig, 2. (B
£ ol B - - g o = Propartion of the world's forest at each distance
100 00 1000 1500 20002000 T 00 500 1600 1500 TO00=2000 to the forest edge and the cumulative propor-
Distance to edge (m) Distance to edge {(m) tion across increasing distance categories (green
D E lire). (C and E} In the Brazilian Amazon (C) and
W 2m0y 15. 5 & 250 04E Atlantic Forests (E), the peoportion of forest area at
i S ] s E - sa0 B each distance to forest edge for both the cur-
o= 2 g T 025 g rent and estimated historic extent of forest, (D
2% ™ 120 21 22 “% 21 and F) In the Braziian Amazon (D) and Atlantic
50 1M [15E Eg™e S E Farests (F), the number of fragments and the total
z E, B2 Lan 3 Z E 0 a5 o area of fragments of that size, The total number
B . 0 = E . el U of fragments in the smallest bin (1 to 10 ha) is
i 3 ? % g i % E & an underestimate in both the Atlantic Forest
- g 4 ) v g L & and Amazon data sets because not all of the
Lz g =8 very smallest fragments are mapped.
Fragment area (ha) Fragmeni area [ha)

30
Fuente: Haddad et al. (2015) Science Advances 1: €1500052
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Year Variable Area Fragment Matrix
(ha)
1980 1890 2000 2010

£3 8
qaiulugical Dynamics of Forest Fragments (Brazil)
=-'- - -] > ¥ T s

P A B &

Isolation

Kansas Fragmentation Expenment (USA)

{
i

[
_'i‘-m. Waog Wog Fragmentation Experiment (Australia) 5
B <o | 8 ,&’
SRS Comdor Experiment (USA)
> S| a4 i
: b
Moss Fragmentation
'-:-i. (UK, Canada) ’ o
a Metatron (France) v J 2x10
Legend:
Evergreen broadleafl tree -
T e . Ty J 001
‘ Evergreen coniferous tree . e
8 Shrub/palm/small tree S'A-'«QJ E. Projact {Boinen)
mism Grassland or moss — ‘
100 I =8
<" Successional SIS =

Fig. 2. The werld's ongoing fragmentation experiments. All experi-
ments have been running continuously since the time indicated by the
start of the associated armow (with the exception of the moss fragmenta-
tion experiment, which represents a series of studies over nearly two dec-

ades). The variables under study in each experiment are checked. The area
i that of the experiment’s largest fragments. lcons under “Fragment” and

“Matrix” indicate the dominant community and its relative height, with
multiple trees representing succession.
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Fuente: Haddad et al. (2015) Science Advances 1: €1500052
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Plantas, minadores y parasitoides en fragmentos de Chaco Serrano, Cordoba
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Fuente: Cagnolo et al. (2009) Cons. Biol. 23: 1167-1175



Especies exoticas

Fuego, The areas marked on the map show the
of beaver in the Argentine sector of lsla Grande.
i of islands of the archipelago have also been colonized since
C and D Indicate the geographic location of the Classes
be usad in the land cinssification system.

Fuente: Lizarralde (2003) Ambio 22: 351-358
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P taxon

2 hibi

8 amphibian
g bird

o 7 mammal
2 plant

z reptile

Figure 1. The locations of the (now lost) native ranges of the 134 extinct (EX 4 EW) species for which alien species are listed as a driver.
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Fuente: Bellard et al. (2016) Biology Letters 12: 20150623
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Fig. 3 Delia averages (= SD) between late-spring and late-
winter counts of each species and of all species combined. White
bars represent low-relief reefs with Undaria, soft grey represent
low-relief reefs without Undaria, gray bars represent high-relief
reefs with Undaria and black bars represent high-relief reefs
without Undaria. Significance of the differences between low-

Wakame relief reefs with Undaria and all the other combinations of
(Undaria plnnatlﬁda) factors is indicated by: ® marginally significant, * significant,

##% highly significant and n/s no significant (P,_g 5)
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Especies exoticas

(a)

Figure 1 Study svstem. (a) Aorangaia (5.6 ha}, a typical island used
n this study. (1) Forest floor on Tawhiti Rahi, a ext-free island, (¢
Forest floor on Aiguilles, a rat-invaded island. Rar-free islands are
tharacterized by dense scabird burrows on forest floor (such as
those ot Buller’s shearwater, Puffinse pullers, shown in b). Burrow
mtrances are about 20-50 em wide, some of which are indicated
oy arrows in (b}, Rat-free islands are in sharp contrast 1o et
nvacded islands, where seabird burrows are vierually non-existen
swing to rat predation of seabirds (c).

norvegicus

Fuente: Fukami et al. (2006) Ecology Letters 9: 1299-1307
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Figure 2 Response of belowyground trophic groups to rat invasion of islands. Arrows indicate directions of nutrient flow (note that only a Rattus
subset of the soil food web is shown). Results are shown as means £ SEM (v = Y rat-free and 9 rat-invaded istands). * £ < (L05; =P < (L}, norveglcus
P < (LN ns; non-significant; SIR, substrate-induced respiration in liceer and soil.

Fuente: Fukami et al. (2006) Ecology Letters 9: 1299-1307
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continuous plankton recorder, revealed a significant increase
in abundance when samples from the 1960s and 1970s
were compared with the 1980s and 1990s (F; ;= 14.42,
p < 0.03). Global production of plastic overlain for compari-
son (APME 2006). Grey boxes, number of plastic fibres
(m ’); dashed line, plastic produced per vear (million
tonnes). (Reproduced with permission from Thompson
er al. 2004.)
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Figure 1. Summary illustrating historical stages in the development, production and use of plastics together with associated
concerns and legislative measures (numerous sources). Solid red line shows plastic production in millions of tonnes (Mt).  Figure 1. Debris (mainly plastc) collected during an annual
Reproduced with permission from APME (2006). BPA, bisphenol A: PVC, polyvinyl chloride. beach dean at Mason E':a}-'.. South Island, New Zealand.

Fuente: Thompson et al., Barnes et al., Gregory (2009) Ph. Trans. R. Soc. B 364: 1985-
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Table 2

Percentage of original content of containers found on Costa dos

Coqueiros beaches

Product 2001 2002 2003 2004 Total
Mineral water 22.3 37.9 30.5 38.2 353
Milk/juice 21.3 11.2 13.8 11.3 124
Cosmetics/toiletries 13.8 10.5 8.6 8.1 94
Household cleaners 16.0 10.7 14.2 9.9 11.6
Food 11.7 12,2 11.5 14.6 12.8
Insecticides 8.5 1.6 44 1.8 2.7
Soft drinks 3.2 4.9 6.9 6.7 5.9
Alcoholic drinks 0.0 1.2 2.9 1.3 1.6
Drugs 0.0 1.0 1.0 1.9 1.2
Lubricating o1l 1.1 0.0 34 2.9 1.9
Others/not identified 2.1 8.6 27 3.3 5.1
Total 100 100 100 100 100

Table 3
Percentage of country of origin of containers found on Costa dos

Coqueiros beaches

Fig. 1. Map of the study area and beach sectors sampled between 2001 and 2004.

Fuente: Santos et al. (2005) Mar. Poll. Bull. 50: 778-786

Country 2001 2002 2003 2004 Total
LSA 10.6 13.7 14.8 8.6 12.2
Italy 3.2 9.6 38 9.2 7.6
South Africa 9.6 6.2 52 7.2 6.4
Argentina 5.3 4.2 5.2 8.9 6.0
Germany 8.5 39 57 4.6 5.6
Umted Kingdom 6.4 44 39 33 4.6
Taiwan 4.3 13 2.1 2.9 44
Singapore (.0 1.4 557 5.1 3.6
Spain 4.3 4.0 36 30 3.6
Malaysia 3.2 2.9 1.9 4.5 3.1
Others 38.3 337 38.9 333 35.2
Unidentified 6.4 6.8 7.1 9.2 7.

Total 100 100 100 100 100
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I ()
A

Figure 2. Examples of entanglement from New Zealand that draw immediate public sympathy and anger: (a) Karoro (southern
black-backed gull, Larus dominicanus) caught and hooked in nylon filament fishing line; () a New Zealand fur seal trapped in
discarded nettng and (c) Ghost fishing—derelict fishing gear dredged from = 100 m on the Otago shell.

Figure 3. Examples of ingestion: (a) Laysan Albatross (Phoebastria immurabilis, at Kure Atoll, Courtesy of AMRF); (&) plastic
from the stomach of a young Minke whale (Balaenoptera acutorostrata) that had been washed ashore dead in France (Courtesy
of G. Mauger & F. Kerleau, Groupe d’Etudes de Cétacés du Cotenun GECC) and (¢) stranded sea turtle disgorging an
inflated plastc bag. One infers that it has been mistaken for an edible jellyfish (medusoid).

40
Fuente: Gregory (2009) Ph. Trans. R. Soc. B 364: 2013-2025
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Table 2

Persistent organie pollutants on samples [rom Beaches

Sample 1D STPAH YPCBs 5 DDTs

(ng/g)  (mglg)  (nglg)

Kamilo Beach (Hawai) nd 55 nd

Kualua Beach {Hawaii) nd nd 2

Tern Istand { Hawaii) S0 0 nd

Tern Island [1 (Hawaii) nd 980 nd

Albatross (Guadalupe Island, Mexico) 640 nd nd

Hermosa Beach (California, USA) nd nd 144

Redondo Beach (California, USA) 1400 730 nd

Golden Shore Marine Reserve beach 1700 27 nd
(California, USA)

San Gabriel River (1) (California, 1200 nd 1100
USA)

San Gabriel River (2) (California, 6200 il 1000
LISA)

nd, not detected at detection limit, Limit detection PCBs 0.02-0.15 ng/eg,
PAHs D.05-0.8 ng/g and pesticides 0.03-2.03 ng/e.

Table 3

Persistent organie pollutants on samples from Industrial sites
Sample ID L PAH (ngfg) 3 PCBs (ng/g) Y DDTS (ng/g)
CCHW 1{a) 39 nd nd
CCHW2 (a) 360 md nd
LBI3TT (a) 150 nd nd
LBI312 (a) 3900 nd el
LARHWI (a) 1700 nd nd
LARHW2 (a) 210 nd nd
SB139 a 1800 nd il
SB 1310 a Ti0 nd 170
Industry TRM-1 12,000 nd 1900
[ndustry TRM-2 8N nd 42
Industry TRM-3 74 nd nd
Industry TRM-4 6100 nd T
Site No. 6-1 1800 nd nd
Site No. 6-2 2600 nd nd
Site No, 6-3 390 nd md
Surface sea water 9200 nud nid

nd, not detected at detection limit. Limit detection PCBs 0.02-4.15 ng/g,
PAHs 0.05-0.8 ng/g and pesticides 0.03-2.03 ng/g.

Fig. 2 Typecal postconsumer plastic frogments and  pre-production 41
thermoplastic rean pellets from samples, (a) Plastie fragments, (b) plasie

RS (Y e et A pelis Fuente: Rios et al. (2007) Mar. Poll. Bull. 54: 1230-1237
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Fig. 1. The location of Henderson Island. The boundary of the Pitcairn Is-
lands Exclusive Economic Area is shown in light blue. Arrows indicate the

direction of major oceanic currents and the South Pacific Gyre.

ontaminacion

Fig. 3. (A) Plastic debris on East Beach of Henderson Island. Much of this debris originated from fishing-related activities or land-based sources in China,
lapan, and Chile (Table 55). {8} Plastic items recorded in a daily accumulation transect along the high tide line of North Beach. {C) Adult fernale green turtle
(Chelonia mydas) entangled in fishing line on North Beach, (D) One of many hundreds of purple hermit crabs (Coenobita spinosa) that make their homes in
plastic containers washed up on North Beach,

42
Fuente: Lavers & Bond (2017) PNAS
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Tsunami-driven rafting: Transoceanic
species dispersal and implications
for marine biogeography

James T. Carlton,”** John W. Chapman,”® Jonathan B. Geller,* Jessica A. Miller,?
Deborah A. Carlton,! Megan 1. MeCuller,'t Naney C. Treneman,”
Brian P. Steves,” Gregory M. Ruiz®7

The 2011 East Japan earthquake generated a massive tsunami that launched an
extraordinary transoceanic biological rafting event with no known historical precedent.
We document 289 living Japanese coastal marine species from 16 phyla transported
over 6 years on objects that traveled thousands of kilometers across the Pacific Ocean
to the shores of North America and Hawai'i. Most of this dispersal occurred on
nonbiodegradable objects, resulting in the longest documented transoceanic survival
and dispersal of coastal species by rafting. Expanding shoreline infrastructure has  PNMSEREE L
increased global sources of plastic materials available for biotic colonization and also 1
interacts with climate change-induced storms of increasing severity to eject debris
into the oceans. In turn, increased ocean rafting may intensify species invasions.

Fig. 1. Japanese tsunami marine debris rafts and associated biota. Peninsula, Pacific County, Washington (photograph by A. Pleus). (D) Post-and-
(A) Fisheries dock (JTMD-BF-1) (4] from the Port of Misawa, Acrmon Prefecture, beam wood (I TMD-BF-297) from Téhoku coast, Honshu, washed ashore 1 April
washed ashora & June 2012 on Agate Beach, near Newport, Lincoln County, 2013, at Bandon, Oregon, and heavily bored by the Japanese shipworm

Qregon (photograph by J. W, Chapmany), (B} A fishing vessel (JTMD-BF-2), Psilotereda sp. (photograph by M. C, Treneman). (E) Buoy (JTMD-BF-207),
washed ashore at llwaco, Paciic County, Washington, 15 June 2012, heavily found floating inside the Charleston Boat Basin in Coos Bay, Coos County,
covered with the pelagic gooseneck barnacle Lepas; living Japanese fauna Oregon, on 17 May 2014 living Japanese limpet Siphonania sirus in center, next
included barnacles, isopods, amphipods, and mussels (photograph by A. to dead Japanese oyster Crassostrea gigas (photograph by L. K. Rasmuson).
Pleus), (C) Japanese harred knifejaw fish Oplegnathus fasciatus in the stern (F) Buoy (JTMD-BF-216), washed ashore at Dunes City, Lane County, Oregon,
well of the fishing vessel gk (Sai-sha-Marw) (JTTMD-BF-40) from Rikuzen- with large foliaceous living colanies of the Japanese bryczoan Biflustra
takata, Iwate Prefecture, washed ashore 22 March 2013, on Long Beach grandicella (photograph by A. Maroht).

Fuente: Carlton et al. (2017) Science 357: 1402-1406
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Fig. 3. Living Japanese macroinvertebrate and fish species richness by only dead individuals or algas were documented). (B) Species diversity by
object type and taxonomic group. (A} Total richness by object type landing taxonomic group, Number of species already present (due to natural

from Alaska to California and Hawai'i, as described in Fig. 2; number of species  distribution or previous introductions) on the west (Pacific) coast of North
exclusive (unigue) to a given object type are in blue; "n" is the number of America is in blue, “Other” taxa are Nemertea, Sipuncula, Insecta (Diptera),
objects in each category of the total 510 itermns (excluding 124 itermns an which Pycnogonida, Acarina, and Kamptozoa,

44
Fuente: Carlton et al. (2017) Science 357: 1402-1406
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Fig. 3. Global loss of species from LMEs. (A) Trajectories of collapsed fish and invertebrate taxa over
the past 50 years (diamonds, collapses by year; triangles, cumulative collapses). Data are shown for all
(black), species-poor (<500 species, blue), and species-rich (=500 species, red) LMEs. Regression lines
are best-fit power models corrected for temporal autocorrelation. (B) Map of all 64 LMEs, color-coded
according to their total fish species richness. (C) Proportion of collapsed fish and invertebrate taxa, (D) 46

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

Fig. 1. Projected global climate change according to six metrics. The
maps show projections of change in mean annual temperature and total
annual precipitation between the baseline and an end-of-century multimodel
ensemble under the ALE emissions scenario {(120). The metrics illustrated
characterize three dimensions of cimate change: the magnitude of local
changes in average or extreme climates [standardized climate anomalies {23}
and change in the probability of extreme dimates {117)], changes in the re-
gional availability of dimatic conditions [change in area of analogous climates
i34, 118), and novel climates (23], and regional shifts in the position of
climatic conditions [change in distance to analogous climates (34, 115), and
climate change velocity (2, 15)]. Among the several methodologies available
to compute these metrics (table 51), we selected methedelogies that are
commanly wsed, Pairedse spatial correlation between these metrics was sig-
nificant but generally low (table 52). In each panel, the main maps show
changes for temperature and precipitation combined, and the smaller maps
show changes for each climate parameter individually, The scales were defined
using quantiles and reflect a gradient from small changes {(light brown shades)
to large changes {(dark brown shades), or from favorable changes (blue shades)
to adverse changes (brown shades), Lacal anomalies, novel climates, and cli-
mate change velocity values were converted to logarithmic scale for visual-
ization. See figs. 51 and 52 for analysis of sensitivity to alternative climate
models.
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[[] Climata change matrics [ | Threats/opportunities for Biodiversity
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lor spacies iing close to their lawer or upper climatc
loderance fimits, respectinely. Thraat greatest for spacies
with lower capacity (o adapt n siu.

Demographic change particularly for apecies with

life hestorles senaitive 1o the magntude, duration, and
timing of the extreme event. Threat greatest lor species
wilh lower capacity (o adapt in situ.

Population ??' 1*_ e

TIMING

Phenological change paricularly for species with
specialized climalic requiremenis or interacting with
climatic evenla with narrew lemporal distbutions.
Pitential efect on popilation demography and on
£pocks assamblages.

FOSITION

Specles range displacement whare low valocitles,
wilhin species’ dispersal ablities, provide opporunites
fot tracking suftabse climates over Ihe reglon's
lopography, and whare habiat structure, imtervening
ciimates, and biotic interactions afiow connectvity;
thraat whare velocities ane high,

Species range displacement where shorter distances
within ' dispersal ahllities provide opporuniies
Toor irackeng suflabie climaties, and where hakal
structure, infervaning climates, and biofic interactions
allows connectivity; threat whare distances increasa.

Species range displacemeant hampeted whare the
direction to sultsble cimates crosses areas of adverse
opography, habitat, or chmats.

AVAILABILITY

Species range sizo change, with axpanding chmala
arsa providmg opportunity for mnoe expansion § habitat
quakty and biobic inferactions aliow establishment, and
with shrinking climale area posing threat of fange
contraction. Effect greatest for species with speciaized
climalic requirgmanls.

A ,;‘;H #ﬁmiefﬁﬁg ;

A

Plovel apscles azsemblages; with potential for beth
disrupted and newly lormed bictic meractions.

Assembla
\ M

Fig. 3. Metrics of climate change and associated threats and opportunities for species. Metrics of
chimate change are grouped into four dimensions of change, and they either quantify changes at local
(locatity) level or at regional (set of localities) level (see Box 1). Links are established between metrics and
patential threats and opportunities for population dynamics, species occurrence, and species assemblages. 49

Fuente: Garcia et al. (2014) Science 344: 1247579
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Change in spring timing
in days/decade

-30 Individual species

-35
] ] B B Pl esh

Amphibian Bird Butterfly Herbs and grass Shrub Tree . Fly

. Mammal

Fig. 2 Changes in timing of spring events in days decade ™' for individual species grouped by taxonomy or functional type for the
combined dataset. Each bar represents a separate, independent species. Negative values indicate advancement (earlier phenology
through time) while positive values indicate delay (later phenology through time).

50
Fuente: Parmesan (2007) Global Change Biology 13: 1860-1872
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Proc. R. Soc. Lond, B (1098) 265, 1671870
Reveived 22 May 1998 Acoepéed | July 1998

o
Warmer springs lead to mistimed reproduction £
a a - [}
in great tits (Parus major) o
o
o
M. E. Visser'’, A. J. van Noordwijk', J. M. Tinbergen’ and C. M. Lessells' S
! Netherlands Institute of Ecology, PO Box 40, 6666 6 Heteren, The Netherlands
* Zoological Laboratory, Groningen University, PO Box 14, 9750 AA Haren, The Netherlands
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Fuente: Visser et al. (1998) Proc. R. Soc. B 265: 1867-1870
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Esquema de la charla

Interacciones entre factores de amenaza.
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Principales factores de amenaza
Sus Interacciones

Figure 3.1 Major forces that threaten

biological diversity. All arise from in- Exponentially increasing human
creases in human population and con- population and consumption
sumption levels, often mediated

through our activities on the land and l

sea. Extinction and severe ecosystem
degradation generally result from mul-
tiple impacts and from synergistic in-
teractions among these threats. Agriculture Fisheries Industry Urbanization and sprawl International trade

Habitat loss and degradation

Pollution (especially nitrogen)
Land cover change «—— | ‘Overexploitation

Habitat fragmentation /‘V
'\ | I /

Climate change

|

Loss of biological diversity
Extinction of species and populations
Degradation of ecosystems
Erosion of genetic diversity and evolutionary potential
Loss of ecosystem services
Erosion of support systems for human societies

Human activities

-

¥ *| Introduction of
invasive species
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Fuente: Groom et al. (2006) Principles of Conservation Biology, Sinauer



Principales factores de amenaza y
Sus Interacciones

Increases human access]i Habitat loss

{Reduces carbon sinks]—

¥

Overharvesting Climate change

A [

Reduces habitat quantity
and quality
[Fncreases human accass] Releases  ~

greenhouse gases

[Direct mc:!tality]

Fragmentation

invasives, parasites, predators

e

and increases invasibility

[ Reduces habitat quality ]

[ Increases vulnerability to ]

Y

Small populations

[jl ncreased d ryness}

Fire

/ll
[ Direct mortality and
reduces habitat quality

/

TRENDS in Ecology & Evolulion

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

Fuente: Brook et al. (2008) TREE 4: 453-460
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Efectos en cascada

Ecological Meltdown in
Predator-Free Forest Fragments

John Terborgh,'* Lawrence Lopez,” Percy Nuiiez V.2
Madhu Rao,** Ghazala Shahabuddin,® Gabriela Orihuela,’
Mailen Riveros,® Rafael Ascanio,® Greg H. Adler,
Thomas D. Lambert,'® Luis Balbas2

SCIENCE WVOL 294 30 NOVEMBER 2001

1923

Table 2. Tree species diversity and density of saplings and mature leaf-cutter ant colonies en medium and

large Lago Guri landmasses.

Landmass

Parameter Medium

Large

Ambar Chota Lomeo Pano

DM-15 DM-12 Grande TF-1  TF-2

Area (ha) 8 5 11

MNo. tree species per 300 63 42 49
stems = 10 cm DBH

Mo. stems = 1 m tall, 214 EXh 375
=7 em DBH/500 m2

MNo. leaf-cutter colonies 2 1 2

Mo. leaf-cutter colonies/ha  0.25 020 0.8

12
51

236

2
0.17

350 350 150 % o
50 5% 48 51 50
304 - 379 340 -
= =4 =2 -

=001 =001 =001 =004 =004
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Efectos en cascada

Mesopredatorrelease and
avifaunal extinctions

in a fragmented system
Kevin R. Crooks* & Michael E. Soulet

NATURE  VOL 400! 5 AUGUST 1999 bwwnw . nature.com

Fragment
area

Fragment age
(time since
isolation)

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



Resumen de la charla

La causa ultima de la extincidon en la rareza.

Las tasas de extincion actuales son
sustancialmente superiores a las prehistoricas.

Los principales factores de amenaza de
extincion de las especies son la destruccion del
habitat, la sobreexplotacion, las especies
exoticas, la contaminacion y el cambio climatico.

Los factores de amenaza de interactuan entre si
de manera compleja.
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