Diet composition, isotope ratios and foraging areas affects the levels of
persistent organic pollutants and emergent compounds in the Andean
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MATERIALS & METHODS

INTRODUCTION & OBJECTIVES

A Andean condor distribution range
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• Image: South America.
• Dark grey: Current distribution.
• Light grey: Historical distribution.
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Study Area

Light grey: Regions of Chile.
Dark grey: Sampled Regions of Chile.
Red circles: Central zone roosts.
Orange circles: Southern zone roosts.
Yellow circles: Austral zone roosts.
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1. PELLET CONTENT: microscopic
identification of prey hairs and feathers
obtained from pellets. Expressed as
frequency of occurrence (F.O.%).
• Persistent Organic Pollutants (POPs) are
known to pose a potential risk to human,
wildlife, and ecosystems’ health (1).

Ferguson-Lees modified and
Christie 2001 in Lambertucci, 2007.

• In Chile, pollutants are distributed in altitudinal, latitudinal, and anthropogenic gradients (2,

3. POLLUTANTS (N=53) from feathers (7):

3).

• The bioaccumulation and biomagnification of POPs primarily impacts species located at the
top of the food chain (4,5). Thus, foraging behaviors can influence the exposure to pollutants
and consequently the health status of individuals and populations (6).

2. STABLE ISOTOPE ANALYSIS : analysis of
carbon (δ13C) and nitrogen (δ15N) stable
isotope ratio from feathers. In
Continuous flow mass spectrometer.
Reason expressed as δ in parts per
thousand (‰).

• Dichlorodiphenyltrichloroethane – DDTs and metabolite isomers in gas chromatography mass spectrometry (GC-MS) - electron impact mode.
• Polybrominated diphenyl ethers - PBDEs (27 congeners) & Polychlorinated biphenyls - PCBs
(18 congeners) in GC/high-resolution mass spectrometry - GC/HRMS
• Dechlorane Plus DPs (2 isomers) in CG- MS electron capture negative ionization mode- ECNI.

The objective of this study was to evaluate the relationship between food sources and
pollutant levels in three high-density Andean condor populations along Chile.

RESULTS
Dietary Composition

Isotope Dietary Profile
(δ 15N & δ 13C values)
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29 prey species.
Most frequent were
mammals (>90%).
Large-sized
domestic herbivores
and introduced
lagomorphs were
common prey in all
the study area
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Repeated measures MANOVA
Tukey test
p<0.01 for δ13C and δ15N
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Condor Isotope values
differed among zones
(p<0.05).
Individuals from the
central zone had higher δ
13C but lower δ 15N values
and a wider isotopic niche
relative to those from the
southern zones.
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DISCUSSIONS
POP EXPOSURE PATTERNS
• PCBs were the main family of compounds found in the
Andean condor.
• Individuals from the central zone showed higher levels
of POPs.
• HCB and ΣPBDEs showed latitudinal patterns, while
ΣPCBs, ΣDPs and ΣDDTs did not.
• Physico-chemical propierties, local emissions and
climatic conditions may affect pollutants exposure.

Southern

Austral

CONCLUSIONS
RELATION BETWEEN POPS AND ISOTOPES

δ13C
• Is a good proxy of latitudinal feeding zones/
ranges.
• May be a good indicator of anthropogenic
intervention and pollutant emissions (8).
δ15N
D
• Individuals showed differences in terms of
trophic position between zones, but no
correlation with pollutant levels.
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• Locality explain differences in potential exposure to POPs (HCB,
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• These results are the first findings of legacy and emerging POPs in
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population health and potential consequences for its conservation
and management.
C

(1)Eulaers, I., et al. 2011. A first evaluation of the usefulness of feathers of nestling predatory birds for non-destructive biomonitoring of persistent organic pollutants. Environment International, 37, 622–630. (2)Montory, M.,
E et al. 2008. Bifenilos policlorados (PCBs) e hidrocarburos aromáticos policíclicos (HAPS) en sedimentos del mar interior de
Chiloé, resultados del crucero CIMAR 10. Revista Ciencia y Tecnología del Mar, 31, 67–81. (3)Tume, P., et al. 2008. Concentrations of heavy metals in urban soils of Talcahuano (Chile): a preliminary study. Environmental Monitoring and Assessment, 140, 91–98. (4)Zhuang, et al. 2009. Biotransfer of heavy metals along a soil-plant-insect-chicken food
chain: Field study. Journal of Environmental Sciences, 21, 849–853. (5)Chen, D. & Hale, R.C. 2010. A global review of polybrominated diphenyl ether flame retardant contamination in birds. Environment International, 36, 800–811. (6)Abbasi et al. 2016. Use of feathers to assess polychlorinated biphenyl and organochlorine pesticide exposure in top
predatory bird species of Pakistan. Science of The Total Environment, 569–570, 1408–1417. (7) Muñoz-Arnanz, J. et al. 2016. Towards the implementation of the Stockholm Convention in Spain: Five-year monitoring (2008–2013) of POPs in air based on passive sampling. Environmental pollution, 217, 107-113 (8)Yu, et al. 2014. Organohalogen
contamination in passerine birds from three metropolises in China: Geographical variation and its implication for anthropogenic effects on urban environments. Environmental Pollution, 188, 118–123.

