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INTRODUCTION

Ocular lesions in one or both eyes are a common cause of partial 
or total vision loss in birds, as they result in the opacification of the 
clear ocular media (Álvarez-Varas et al. 2018). This results in the 
inability of the retina to process the image, either by preventing the 
transmission or relay of the message through the visual pathways 
(eye and optical nerves) or by hindering the final processing of the 
image in the visual cortex (Seruca et al. 2010). In marine organisms, 
blindness can also be caused by pollution; however, we have not 
found reports examining the association between blindness of 
marine bird species and environmental conditions.

Penguins’ eyes play a significant role compared to other birds. 
Clear and binocular vision is essential for penguins both on land 
and underwater. Their eyes are also capable of color vision, and they 
can detect light in the ultraviolet and visible light portions of the 
spectrum (Dresp et al. 2005). In the southern seas of the Southern 
Hemisphere, penguins have been severely affected by marine 
habitat degradation (Dias et al. 2019, Richards et al. 2021). Indeed, 
12 of the 18 penguin species have exhibited population decline and 
are considered Threatened (Ropert-Coudert et al. 2019).

In Chile, ten penguin species have been identified, half of which 
have declined in population during the last few decades due to 
human-caused decreases in reproductive success or increases in 
mortality. Penguins found stranded along the Chilean coastline 
exhibit different pathologies, with a small proportion of them being 
taken to rescue centers and surviving while others that appear dead 

are collected by Chile’s National Fishery and Aquaculture Service 
(Servicio Nacional de Pesca y Acuicultura, SERNAPESCA). The 
surviving individuals are generally affected by intestinal parasites, 
aspergillosis, and malnutrition, among other pathologies (Fonteneau 
et al. 2011, Uhart et al. 2019). However, bilateral blindness is a 
scarcely studied pathology, and there is a lack of knowledge about 
its causes and etiology. Stranded Humboldt Penguins Spheniscus 
humboldti chicks on the coast of Chile are frequently observed 
with this condition, which is reported as “bilateral blindness” in 
the medical database of marine wildlife rehabilitation centers; 
there is no report of stranded chicks that are unilaterally blind. The 
Humboldt Penguin is considered a Vulnerable species according to 
the International Union for Conservation of Nature. 

Observations of stranded individual Humboldt Penguins were 
concentrated along the coast of central Chile (29°S–35°S), including 
402 cases between 2009 and 2016 (Toro-Barros et al. 2017). This 
species is distributed from Isla Foca, Peru (05°12′S, 081°12′W), to 
Islas Puñihuil, Chile (41°55′S, 074°02′W), with 45 colonies found 
from Arica to Chiloé in Chile (Simeone et al. 2018), mostly on coastal 
rocky islands (Paredes et al. 2002, Simeone et al. 2002). This species 
is very sensitive to human disturbance (Paredes et al. 2002), to heavy-
metal contamination in north-central Chile (26°S–32°S; Celis et al. 
2014), and to climatic variation (Simeone et al. 2002). Therefore, 
Humboldt Penguins face a series of environmental pressures that 
have caused a decline in reproductive success, as well as increased 
incidence of disease, mortality, and morbidity associated with stress 
and injuries. A particularly severe condition with which the species 
must cope is bilateral blindness, which also affects other bird groups 
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Bilateral blindness is an important cause of mortality in penguin chicks. However, this pathological condition remains little explored for the 
endangered Humboldt Penguin Spheniscus humboldti. Here, we present the first spatiotemporal dataset detailing young Humboldt Penguins 
having bilateral blindness. Information was gathered from birds found stranded along the coast of continental Chile over a ten-year (2011–
2021) period. We present a number of cases analyzed by geographical distribution, sex, body mass, and season. Preliminary analysis shows 
that 73.3% of cases were concentrated along Chile’s central coast. Only 17.1% of individuals were sexed, and the distribution was slightly 
skewed in favor of males. Two temporal peaks were identified (2015 and 2019) in which slight decreases in body mass were observed. The 
highest incidence occurred in summer. This dataset will contribute to the understanding of the spatiotemporal mechanisms associated with 
bilateral blindness in Humboldt Penguins, a condition that can be related to pollution, climatic, and conservation issues.
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such as canaries, fowls, and turkeys (Ashton et al. 1973, Vickers et 
al. 1992, Cecchinato et al. 2014). Since environmental toxicity can 
lead to certain diseases as shown by Carneiro et al. (2014) for the 
Common Buzzard (Buteo buteo), bilateral blindness in Humboldt 
Penguins might be also one of them, and therefore understanding the 
spatiotemporal distribution of this pathology is required for effective 
management. Here, we assess the spatiotemporal pattern of bilateral 
blindness found in live stranded Humboldt Penguins along the 
coastline of continental Chile over the past decade.

METHODS

We assessed a proprietary database of Humboldt Penguins from the 
Fundación MundoMar, a nonprofit organization that has operated a 
marine animal rehabilitation program since 2010. Information was 
also provided by SERNAPESCA (http://www.sernapesca.cl), the 
local government agency in charge of rescuing marine wildlife and 
collecting related data. When a stranding event occurs involving blind 
Humboldt Penguins, the individual is delivered to the Fundación 
MundoMar. There, weight and sex are determined in most cases, and 
clinical and echography examinations are done to diagnose bilateral 
blindness and any other problems. Age is also determined, and all 
the stranded individuals recorded during our study were found to be 
chicks. Additionally, SERNAPESCA records the date and location 
where the individual was found. We compiled 65 events between 
January 2011 and January 2021 (Table S1 in the Appendix, available 
online; see https://doi.org/10.6084/m9.figshare.19427009.v1 for 
updates). We included only live individuals received by Fundación 
MundoMar or SERNAPESCA in our database, while dead stranded 
individuals were not analyzed in this study.

The data were georeferenced using a Geographic Information 
System, from which a map was generated with the specific location of 
stranded individuals by date, along with annual tallies of individuals 
by sex and body mass. We also performed a Kruskal-Wallis test with 
a post-hoc Tukey test to check for significant differences between 
seasons; these tests were developed in the R environment (Fig. S1).

RESULTS

Records of blind stranded Humboldt Penguins were mainly 
concentrated in north-central Chile, from the administrative region 
of Coquimbo to that of Valparaiso; only one record was found 
in each of the southernmost and northernmost regions (Fig.  1). 
Coquimbo and Valparaiso regions had 14 (21.5%) and 44 (67.7%) 
of the total records, respectively (Fig.  1). Within these regions, 
the Puchuncavi-Quintero shoreline zone had the highest number 
of stranded individuals (n = 23, representing 35.9% of all cases). 
Two peaks of stranding events occurred in the 2013–2015 and 
2019–2020 periods; lower incidence occurred during two periods 
(2011–2012 and 2016–2018; Fig. 1 and 2). 

The body masses of blind, stranded Humboldt Penguins exhibited 
a slight downward trend from 2011 to 2021. In fact, in the years 
2011–2012, two individuals had a mean mass of 3.20 kg, while in 
2013, eight individuals averaged 1.87 kg. During 2014–2015, the 
mean mass was 2.32 kg, while in 2016 and 2017, it was 1.66 kg and 
2.32 kg, respectively. Finally, between 2018–2019 mean mass was 
2.28 kg, while in 2020 and 2021, it reached 2.50 kg and 2.21 kg, 
respectively (Fig. S2A). Regarding the seasonal pattern of stranding 
events, the highest proportion of individuals was found during 
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summer (n = 41), followed by winter (n = 9, Fig. S2B). Only 17.1% 
of the total individuals were sexed, corresponding to 10.9% males 
and 9.4% females (Fig. S2B). The number of stranded individuals 
was significantly higher during summer compared to other seasons 
(χ2  = 12.444, df  = 3, p  = 0.006; Fig.  S2C). A concentration of 
stranding events occurred during the summer of 2013 in the 
Valparaiso region (Fig.  2). From summer 2014 to summer 2019, 
an extended concentration of stranded individuals was recorded, 
including 20 individuals rescued mainly along the Puchuncavi 
shoreline (32°43′34″S, 071°24′54″W; Fig. 2). 

DISCUSSION

Understanding the dataset from penguin ecology 

Clinical examination of the stranded blind penguins at Fundación 
MundoMar reported healthy but animals emaciated because  
of extreme hunger. Echographic descriptions of 10 bilaterally blind 
Humboldt Penguins revealed 17 eyes with retinal detachment, 
13  eyes with cataracts, 9 eyes with damaged vitreous membranes, 
and 1 eye with a damaged choroid membrane (Ortiz Sandoval 2019).

We found that a large proportion of stranding events occurred 
during summer, which coincides with the Humboldt Penguin 
reproductive season. Since records corresponded to fledglings, there 

could be an association with density-dependence, as observed in the 
Magellanic Penguin Spheniscus magellanicus (Pozzi et al. 2015). 

Most penguins recorded here were not sexed, a limitation of our 
study. Previous studies in similar penguin species have shown that 
sex has an important relationship with their response to human 
disturbances and foraging strategies (Clarke et al. 1998; Ellenberg 
et al. 2009; Pichegru et al. 2013). 

A slight decrease in body mass was found in Humboldt Penguins 
over time, possibly associated with resource depletion resulting 
from a reduction in the size of their main prey, the Peruvian 
Anchoveta Engraulis ringens (Canales et al. 2018). Based on our 
own measurements of healthy penguins, which have an average 
mass of 4.00 kg three months after hatching, stranded individuals 
weighed 1.66–3.20  kg, which represents a decrease of 58.5%–
20.0%, respectively. Evidence shows that upon fledging, blind 
chicks of normal mass and age do not eat anymore because they are 
not able to see and catch their prey; some die at sea and others strand 
on coastal beaches (Simeone et al. 2018). The variation in the mass 
of stranded penguins may be determined by the time since they left 
the nest and appear stranded on the coastline. An adult Humboldt 
Penguin’s weight ranges from 2.9 to 6.0 kg (Dunning 2007). It is 
important to remark that the age of fledging (independence from 
the parents) in Humboldt Penguins is 70–90 days (chicks), when 
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the young weigh 3.0–3.6  kg, according to AZA Penguin Taxon 
Advisory Group (2014). In this sense, our results suggest a serious 
malnutrition status of the stranded individuals on Chilean coasts.

We found a high concentration of cases on the coast of north-
central Chile (Coquimbo and Valparaiso regions), which could be 
associated with three main factors: A) sampling biases arising from 
the high human population in this zone, which positively influences 
the rescue effort (Toro-Barros et al. 2017); B) higher levels of 
human disturbance in this area due to port and fishing activity, 
as well as high concentration of pollutants from thermoelectrical 
plants and industries (Meza et al. 2018); and C) correlation with 
the concentration of penguin colonies in Chile—95% of breeding 
colonies are located in Coquimbo region, which is one of the zones 
most affected by stranding events (Simeone et al. 2018).

Linking data and future research

We presented here the first systematic spatiotemporal report of 
bilateral blindness in Humboldt Penguins, providing a novel dataset 
for the study of this pathology and the development of future 
studies on this and other penguin species. We recommend using 
our database in combination with measurements of heavy metals, 
water temperature, salinity, chlorophyll, and fishing efforts, among 
other factors. The specific cause of bilateral blindness remains 
unclear, but it is likely attributable to pollution and habitat resource 
depletion. Our dataset will contribute to a better understanding 
of this important pathology, providing valuable information for 
penguin conservation.

ACKNOWLEDGEMENTS

The data for this study was generated thanks to the cooperation 
agreement between Fundación MundoMar and SERNAPESCA in 
2013. PMV thanks Proyecto Dirección de Investigación Científica 
y Tecnológica, Código 092275VE_Ayudante, Vicerrectoría de 
Investigación, Innovación y Creación, Universidad de Santiago 
de Chile. We appreciate very much the suggested edits made by 
editors and reviewers to improve our paper. All the data used in this 
manuscript is available as supplementary material.

REFERENCES

ÁLVAREZ-VARAS, R., MORALES-MORAGA, D., GONZÁLEZ-
ACUÑA, D., KLARIAN, S.A. & VIANNA, J.A. 2018. Mercury 
exposure in Humboldt (Spheniscus humboldti) and Chinstrap 
(Pygoscelis antarcticus) penguins throughout the Chilean coast 
and Antarctica. Archives of Environmental Contamination and 
Toxicology 75: 75–86. doi:10.1007/s00244-018-0529-7

ASHTON, W.L.G., PATTISON, M. & BARNETT, K.C. 1973. 
Light-induced eye abnormalities in turkeys and the turkey 
blindness syndrome. Research in Veterinary Science 14: 42–51. 
doi:10.1016/S0034-5288(18)33936-5

AZA PENGUIN TAXON ADVISORY GROUP. 2014. Penguin 
(Spheniscidae) Care Manual. Silver Spring, USA: Association 
of Zoos and Aquariums.

CANALES, C.M., ADASME, N.A., CUBILLOS, L.A., CUEVAS, 
M.J. & SÁNCHEZ, N. 2018. Long-time spatio-temporal 
variations in anchovy (Engraulis ringens) biological traits off 
northern Chile: An adaptive response to long-term environmental 
change? ICES Journal of Marine Science 75: 1908–1923. 
doi:10.1093/icesjms/fsy082

CARNEIRO, M., COLAÇO, B., BRANDÃO, R. ET AL. 
2014. Biomonitoring of heavy metals (Cd, Hg, and Pb) and 
metalloid (As) with the Portuguese Common Buzzard (Buteo 
buteo). Environmental Monitoring and Assessment 186: 
7011–7021. doi:10.1007/s10661-014-3906-3

CECCHINATO, M., LUPINI, C., BOLOGNESI, P.G. ET 
AL. 2014. An outbreak of blindness due to retinopathy in 
nine flocks of guinea fowl. Avian Diseases 58: 337–339. 
doi:10.1637/10720-111313-Case.1

CELIS, J.E., ESPEJO, W., GONZÁLEZ-ACUÑA, D., JARA, 
S. & BARRA, R. 2014. Assessment of trace metals and 
porphyrins in excreta of Humboldt Penguins (Spheniscus 
humboldti) in different locations of the northern coast of 
Chile. Environmental Monitoring and Assessment 186: 
1815–1824. doi:10.1007/s10661-013-3495-6

CLARKE, J., MANLY, B., KERRY, K. ET AL. 1998. Sex 
differences in Adélie Penguin foraging strategies. Polar 
Biology 20: 248–258. doi:10.1007/s003000050301

DIAS, M.P., MARTIN, R., PEARMAIN, E.J. ET AL. 2019. Threats 
to seabirds: A global assessment. Biological Conservation 
237: 525–537. doi:10.1016/j.biocon.2019.06.033

DRESP, B., JOUVENTIN, P. & LANGLEY, K. 2005. 
Ultraviolet reflecting photonic microstructures in the King 
Penguin beak. Biology Letters 1: 310–313. doi:10.1098/
rsbl.2005.0322

DUNNING, J.B., JR. 2007. CRC Handbook of Avian Body 
Masses, 2nd Edition. Boca Raton, USA: CRC Press. 
doi:10.1201/9781420064452

ELLENBERG, U., MATTERN, T. & SEDDON, P.J. 2009. 
Habituation potential of yellow-eyed penguins depends on 
sex, character and previous experience with humans. Animal 
Behaviour 77: 289–296. doi:10.1016/j.anbehav.2008.09.021

FONTENEAU, F., GEIGER, S., MARION, L., LE MAHO, Y., 
ROBIN, J.-P. & KINSELLA, J.M. 2011. Gastrointestinal 
helminths of King Penguins (Aptenodytes patagonicus) 
at Crozet Archipelago. Polar Biology 34: 1249–1252. 
doi:10.1007/s00300-011-0970-9

MEZA, V., LILLO, C., RIVERA, D., SOTO, E., & FIGUEROA, 
R. 2018. Sarcocornia neei as an indicator of environmental 
pollution: A comparative study in coastal wetlands of central 
Chile. Plants 7: 66. doi:10.3390/plants7030066

ORTIZ SANDOVAL, A.C. 2019. Estudio descriptivo de valores 
biométricos mediante ecografía en ojos de pingüino de 
Humboldt (Spheniscus humboldti). Final project, Doctor of 
Veterinary Medicine. Concepción, Chile: Universidad de 
Concepción. 

PAREDES, R., ZAVALAGA, C.B. & BONESS, D.J. 2002. 
Patterns of egg laying and breeding success in Humboldt 
Penguins (Spheniscus humboldti) at Punta San Juan, Peru. 
The Auk 119: 244–250. doi:10.1093/auk/119.1.244

PICHEGRU, L., COOK, T., HANDLEY, J. ET AL. 2013. Sex-
specific foraging behaviour and a field sexing technique for 
Endangered African Penguins. Endangered Species Research 
19: 255–264. doi:10.3354/esr00477

POZZI, L.M., BORBOROGLU, P.G., BOERSMA, P.D. & 
PASCUAL, M.A. 2015. Population regulation in Magellanic 
Penguins: What determines changes in colony size? PLoS 
One 10: e0119002. doi:10.1371/journal.pone.0119002

RICHARDS, C., COOKE, R.S.C. & BATES, A.E. 2021. 
Biological traits of seabirds predict extinction risk and 
vulnerability to anthropogenic threats. Global Ecology and 
Biogeography 30: 973–986. doi:10.1111/geb.13279



 Alaniz et al.: Bilateral blindness in Humboldt Penguins in Chile 199

Marine Ornithology 51: 195–199 (2023)

ROPERT-COUDERT, Y., CHIARADIA, A., AINLEY, D. ET AL. 
2019. Happy feet in a hostile world? The future of penguins 
depends on proactive management of current and expected threats. 
Frontiers in Marine Science. 6: 248. doi:10.3389/fmars.2019.00248

SIMEONE, A., AGUILAR, R. & LUNA, G. 2018. Censo de Pingüinos 
de Humboldt. Informe final: Proyecto FIPA N° 2016-33. Santiago, 
Chile: Corporación Cultam. [Accessed online at https://www.
subpesca.cl/fipa/613/articles-96188_informe_final.pdf on 28 
March 2023.]

SIMEONE, A., ARAYA, B., BERNAL, M. ET AL. 2002. 
Oceanographic and climatic factors influencing breeding and 
colony attendance patterns of Humboldt Penguins Spheniscus 
humboldti in central Chile. Marine Ecology Progress Series 227: 
43–50. doi:10.3354/meps227043

TORO-BARROS, B., GONZÁLEZ-GARCÉS, J., TORO-CORTÉS, 
F. & BACHMANN-MORENO, B. 2017. Varamientos de 
pingüinos (Spheniscidae) en la costa continental de Chile entre 
los años 2009–2016. Boletín del Museo Nacional de Historia 
Natural 66: 11–19.

UHART, M., THIJL VANSTREELS, R.E., GALLO, L., COOK, 
R.A. & KARESH, W.B. 2019. Serological survey for select 
infectious agents in wild Magellanic Penguins (Spheniscus 
magellanicus) in Argentina, 1994–2008. Journal of Wildlife 
Diseases 56: 66–81. doi:10.7589/2019-01-022

VICKERS, M.C., HARTLEY, W.J., MASON, R.W., DUBEY, 
J.P. & SCHOLLAM, L. 1992. Blindness associated with 
toxoplasmosis in canaries. Journal of the American Veterinary 
Medical Association 200: 1723–1725. 


	_Hlk130715435
	_Hlk135161776
	_Hlk135838256
	_Hlk124252408
	_Hlk128578530
	_Hlk128578075
	_Hlk131085197
	_Hlk129889027
	_Hlk129883476
	_Hlk106889205
	_Hlk107209562
	_Hlk107209542
	_Hlk109756885
	_Hlk113826236
	_Hlk129872631
	_Hlk138878025
	_Hlk138878111
	_Hlk138877719
	_GoBack
	_GoBack
	_GoBack
	Contributed Papers
	FOUNTAIN, E.D., KULZER, P.J., GOLIGHTLY, R.T., RIVERS, J.W., PEARSON, S.F., RAPHAEL, M.G., BETTS, M.G., NELSON, S.K., ROBY, D.D, KRYSHAK, N.F., SCHNEIDER, S. & PEERY, M.Z. Characterizing the diet of a threatened seabird, the Marbled Murrelet Brachyramphus
	DUERR, R.S., JAQUES, D.H., SELBY, B.G., SKOGLUND, J.S. & KOSINA, S. Medical history and post-release survival of rehabilitated California Brown Pelicans Pelecanus occidentalis californicus, 2009–2019
	KONGSURAKAN, P., NAKAHARA, T. & YAMAGUCHI, N.M. Impacts of depredation by Large-billed Crows Corvus macrorhynchos on the colony of Japanese Murrelets Synthliboramphus wumizusume at Eboshijima, Japan
	IQBAL, M., ABSORI, A., PRABOWO, A., SETIAWAN, A., HANDOKO, D., MULYANI, Y.A., HADIWIJAYA, S., SAPUTRO, Y.D., YUSTIAN, I. & ZULKIFLI, H. Slender-billed Gull Chroicocephalus genei, a new bird for Indonesia
	ALI, A.F., PHILLIPS, R.A. & ANDERSON, R.C. Lesser Noddy Anous tenuirostris migration from a non-breeding area in the northern Maldives to a breeding site in the Seychelles
	STRONG, C.S. & DUARTE, A. Reproductive indices of Common Murres Uria aalge and Marbled Murrelets Brachyramphus marmoratus indicate murrelets are more resilient during poor years
	ALANIZ, A.J., ESPINOZA-CONTRERAS, C., HERNÁNDEZ, I., VERGARA, P.M., MOREIRA-ARCE, D., CARVAJAL, M.A. HIDALGO-CORROTEA, C. & SOTO, A.F. Stranded Humboldt Penguins Spheniscus humboldti with bilateral blindness along Chilean coasts

	Reviews
	Rebstock, G.A. Vagrancy in Birds
	Moncrieffe, R. Audubon at Sea: The Coastal and Transatlantic Adventures of John James Audubon / With a Forward by Subhankar Banerjee
	Wagner, E. New(ish) and Noteworthy
	INSTRUCTIONS TO AUTHORS


