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Fiordos patagonicos y el cambio climatico
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Cambios de las condiciones oceanograficas

e hidroldgicas
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También otros eventos extremos;
Sequias, olas de calor, tormentas, marejadas ...
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FAN - Cambio Climatico y accidon Antropica
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Conceptual diagram of human and climate interactions on nutrient-enhanced productivity, harmful and
noxious algal blooms, and formation of hypoxia. Positive (+) interactions designate a worsening of
conditions related to algal blooms and hypoxia, and negative (—) interactions designate fewer algal blooms
and lessening of hypoxia symptoms. Dashed lines indicate negative feedback processes to nutrient-enhanced
production and subsequent hypoxia. Dotted line between anthropogenic activities and climate variability/
climate change indicates that current climate change is driven largely by humans, but that climate change

" can certainly affect human activities. Modified from Rabalais et al. (2010).
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Efectos de los cambios ambientales en las FAN
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Forzantes ambientales, salud humana y sustentabilidad

Dinamica
Natural

Forzantes
Antropogénicos

Cambio Climatico y
Calentamiento Global

\ | /

Condiciones
oceanograficas

*Monitoreo multidisciplinario
*Investigacion
*Integracion FAN

-vigilancia de enfermedades relacionadas

-é

-

Floracion Algal Nociva

*Estrategias de Mitigacion
e *Comunicacion
*Conocimiento oceanografico

*Coordinacion internacional

Impactos Directos en

* biotoxinas aerosolizables

* enfermedades transmitidas por alimentos
* enfermedades transmitidas por el agua

Salud Humana:

Efectos en bienestar humano:

* costos y pérdidas econdmicas

* pérdida de valor en ecosistemas pasivos
* impacto social

Problema complejo requiere un analisis
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Fiordos patagonicos y sus condiciones oceanograficas,

meteorologicas e hidrologicas
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Complejidad del sistema de fiordos y canales del sur de Chile
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Gradiente latitudinal de fiordos y canales del sur de Chile
+

41°3
Patrones Latitudinales:

» |rradiancia superficial, luz PAR (Jacob et al. 2014)
= Silice (Torres et al. 2014)

= Estructura, biomasa fitoplantonica y PP
(Jacob et al. 2014, Aracena et al. 2011)

= Biomasa zooplanctonica (paima & silva 2004)
= Carbono Organico sedimentos superficiales
(Silva & Prego 2002)

Importante rol de rios y canales

- Materia Orgédnica Al6ctona +
+ Carbono Organico sedimentos -

+ Riqueza especies zooplanctdnicas -
(Silva & Prego 2002, Sepulveda et al. 2011, Palma & Silva 2004)
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Expansion de las FAN en el sur de Chile ?
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Variabilidad de la abundancia de A. Catenel*lé:'(2006-2016)*'*

Evento
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Evento

Expansion de A. Catenella en laregion de los lagos
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Clara estacionalidad en Aysén y Magallanes, X region ?
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Condiciones oceanogréaficas: temperatura —salinidad
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Condiciones oceanogréaficas: temperatura —salinidad
Xl region
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Condiciones meteorologicas en las regiones de
& Chiloe y Aysen — Precipitacion Evento

(a) Precipitation anomalies (b) Enhanced Vegetation Index anomalies
£l T
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Figure 1. (a) Topographic map of Patagonia, delimitation of its north-western sector (black
box), key places and Chile-Argentina border. Coloured circles indicate the accumulated
rainfall anomaly (percentage relative to climatology, scale at bottom) during January-
February-March 2016. Rainfall data from the National Weather Service (DMC-Chile) and
General Water Directorate (DGA-Chile). (b) MODIS-derived Enhanced Vegetation Index
anomalies during January-February-March 2016.
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Disminucion de descargas de los rios — aumento radiacion solar
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Figure 4. Local environmental conditions over Patagonia during 2015-2016. (a) Daily mean
discharge of the Aysen river (45.4°S 72.6°W 23 m ASL). Grey shading bounded by the
historical (1995-2014) lower and upper quartiles, Red dots indicate when last year values
were the historical low. (b) 7-day running mean of daily surface solar radiation anomalies
over NP. (c) 7-day running mean of daily SST about 30 km off Chiloe (42.5°S, 74.3°W). (d)
MODIS OC-3 8-day chlorophyll concentration in a coastal (42.5°S, 74.3°W) and offshore box
(42.5%5, 75.3°W). (e) Daily mean concentration of PM10 (airborne particulate matter of less
than 10 um) in Coyaique. Yellow area highlights PM10 values exceeding the Chilean norm
and grey circles are historical daily values(2003-2014). Sources: Solar radiation: NCEP-NCAR
Reanalysis. SST: NOAA High-resolution blended analysis of SST; chlorophyll: NASA Earth
Observations. River discharge: General Water Directorate (DGA-Chile). PM10: National Air
uahty Information Service (SINCA-Chile).
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Figura 10. Variabilidad inter-anual de la radiacion solar en superficie durante enero en la posicion
45°S - 75°W. El simbolo en rojo muestra el valor correspondiente a enero 2016, Fuente de datos: re-
analisis NCEP-NCAR. Figura gentileza de R. Garreaud (DGF-Universidad de Chile y CR2).
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Condiciones de Viento y Radiacion Solar

January moathly means (1548-2016)
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- - direccion este-oeste y la radiacion solar durante enero
g | & g : en la posicion 45°S - 75°W para el periodo 1948-2016. El
280} e ' simbolo rojo corresponde a enero 2016. Fuente de
j ) datos: re-analisis NCEP-NCAR. Figura gentileza de R.
40¢ Garreaud (DGF-Universidad de Chile y CR2).
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ué ocurre con las otras FAN?

Table 1
Major HAB organisms associated with human health effeas (adapted from Zaias
et al, 2010).
Represen ative HAB Biotaxing Vector froute(s)  Human health
Organism of exposure effectfillness
Diatoms
Perudo-nitzechia spp. Domoic acid Shellfish Amnesiac
Fish® shellfish
posoning [ASP)
Dinoflagellates
Gymnodinium Saxitoxins Shellfish Paralytic
catenaturm, Pufferfish shellfish
Pyrodimum posoning | PSP)
bahamense var.
compressum,
Alexondrium spp.
Dinophyss spp., Okadaic acids ~ Shellfish Diarrheic
Prorocentrum lima shellfish
posoning | DSP)
Prorocentrum minfmum  Neurotoxins Shellfish Vienerupin
Fish® shellfish
posoning (VSPF
Karenia brevis Brevetoxins Shellfish Meurotoxic
(former by shellfish
Blooms of Pseudochattonella sp Gymnodinium breve) posoning (NSP)
were previously observed in the region, Fish® x;mﬂxit .
. 8 _ sh poisoning”
in 2004 (< 4x10% cells L1) and 2009 7 z 3 Aerosals Florida
red tide
L4 respiratory
3..’,5%\ » irritation
Azadinium spp. Azaspiradds Shellfish Azaspiracid
’ shellfish
posoning [ ASP)
. B z Gambierdiscus toxicus, Ciguatoxins Fish Ciguatera
. ‘ Possibly Ostreapsis fish poisoning
@ . spp.; Coalia spp.; {CFP)
- - “ | or Prorocentrum spp.
- Cyanobacteria
4 Microcystis Microcystins Water Liver darmage
@ Arrosols® Liver canmer
Fish®
Fig. 4. Light microscope imfzges (400X) ofjd[ﬂ’emntspeida nfl(arenialpmsentin the Vf'dnig'of l__lm_l_.',byn Ly ngbyatl}x s Water Skin irritation
the Gulf of Penas. A) Karenia cf mikimotoi; B) K. f digitata; C) Karenia sp1; D) Karenia sp 2;
Fig. 2. Light microscope images (x400) of E) K cf papilionacea/K cf brevis. Size bar = 30 ym. * Vectors feffects that remain open to scientific debate.

different forms of Pseudochattonella sp. Villanueva et al., HAN 2017
Clement et al., HAN 2016
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Mortalidad de salmones por FAN (2011- 2016)
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Expansidon de las FAN en el sur de Chile ?
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Conclusiones y desafios

m Evidencias de Expansion de FAN:
Directas: Avance de A. Catenella
Indirectas: Aumento de centros de cultivo con mortalidad por FAN

Desafio: Identificar y conocer mejor el comportamiento de otras especies
productoras de FAN
(Gymnodinium, Pseudochattonella sp., Karenia sp. ...)

m Estacionalidad diferida de A. Catenella entre Aysén, Magallanes (X region ?)
Queé ocurre con las otras FAN?

“ El cambio climatico es global pero tiene un impacto local “

Desafio: Preparacion local diferente para enfrentar los eventos FAN

*
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m Para el futuro : Calentamiento global — eventos FAN recurrentes

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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