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Figure 30. Late Horizon sites included in this analysis. 
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5.8 Late Horizon (Figure 30) 
 
5.8.1 Lo Demás 

     The site of Lo Demás lies in the Chincha Valley of Peru. Historic records and artifacts 

place the time of occupation during the Inca Period between 1480 and 1540 CE (3,430-3,490 cal 

BP). Archaeological investigations examining the economic organization of fishing in the coastal 

colony of the Inca took place in 1983-1984 (Sandweiss, 1992; Sandweiss and Wing, 1997). The 

faunal assemblage at this site was dominated by pelagic fish, particularly sardine and anchovy 

which made up 91.2 percent of MNI. The large quantities of these specimens suggest a shift from 

a cool anchovy regime to a warmer sardine regime at about 1500 CE (Sandweiss et al., 2004).  

The most interesting faunal remains at Lo Demás were the mummified guinea pigs which 

were associated with ritual activity. In addition, two intact birds were discovered indicating 

additional ritual activity at the site (Sandweiss and Wing, 1997). Both birds were placed in 

unusual locations, one in a wall and one in a pit under a use-floor. Wild birds are commonly 

sacrificed in ritual according to ethnohistorical accounts, and it is probable that was the intention 

here. 

Other avifaunal remains at the site (reported as NISP) were dominated by marine species 

including cormorant, pelican, and gulls (Sandweiss, 1992). However, additional data from my 

ongoing analysis of a previously unprocessed column sample excavated by Daniel Sandweiss 

during the 1983-84 field season has thus far yielded very few avifaunal bones (NISP = 4). 

Feathers are also present in the assemblage, which may prove useful should stable isotope 

analysis be undertaken in the future. 
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5.8.2 Carrizales  

 The site of Carrizales is comprised of several domestic occupations and associated 

cemeteries situated at the mouth of the Rio Carrizal. The seasonal waters of the Rio Carrizal are 

brackish and access to fresh water is 5 km to the north near the Rio Zaña (Kennedy and Van 

Valkenburgh, 2016). Site occupation begins as early as the Early Intermediate Period from 200-

750 CE (2,150-2,700 cal BP) and continues through the early part of the colonial era. Despite 

being the largest settlement in the lower Zaña Valley, Carrizales lacks monumental architecture 

and is instead associated with maritime domestic contexts and burials (Kennedy and Van 

Valkenburgh, 2016). 

 The faunal assemblage from Carrizales is derived from two sectors, one from a planned 

colonial town established by the Spaniards between 1566-1572 CE that was abandoned around 

three decades later (Conjunto 123), and another from an earlier prehispanic fishing village 

(Conjunto 125) that dates to around 1150-1350 CE (3,100-3,300 cal BP) (Kennedy and Van 

Valkenburgh, 2016: 75). Evidence from these assemblages suggests that a fundamental 

reorganization of subsistence practices occurred after the arrival of the Spaniards. Both 

assemblages contained mammals, fish, and birds and included wild and domesticated taxa. Prior 

to the arrival of the Spaniards the domestic economy of Carrizales was largely based on marine 

resources with supplemental resources obtained through the hunting of wild animals (e.g., deer, 

cormorant, booby)(Kennedy and Van Valkenburgh, 2016: 94). After the arrival of the Spaniards 

and the forced displacement of Indigenous Peruvians, the subsistence economy at the site 

expanded to include a variety of Eurasian domesticates (e.g., chickens, geese, horses), with a 

refocusing of resource procurement from fishing activities to predominantly hunting activities.  
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 As one might expect, avifauna varied between the two loci, with a heavier reliance on 

domesticated birds including chickens, ducks and geese associated with the colonial occupational 

context. Both sites exhibit scant quantities of identified seabirds with NISP = 28 during the 

prehispanic occupation and NISP = 24 during the colonial period. Many birds were not identified 

to species, amounting to an NISP of 239 in the prehispanic assemblage and an NISP of 630 in 

the colonial assemblage. Overall, birds comprised 1% of the total prehispanic faunal assemblage 

and 13% of the total colonial period faunal assemblage.  

There is no evidence in the faunal assemblage of Carrizales that suggests El Niño 

activity. However, a mere 6 years after the latest date given for Conjunto 123 (ca. 1572 CE), the 

Spanish experienced their first large magnitude El Niño event in 1578 CE (Alcocer [1580] in 

Huertas-Vallejos, 2001). The aftermath of this devastating event was later recorded in 1580 CE 

by Francisco de Alcocer, a royal scribe, as he traveled along the coast of Peru to investigate the 

event at the request of the Spanish Crown (Huertas-Vallejos, 2001).  

The result of these investigations is a transcription of the hearings conducted at various 

locations on the coast of Peru. Indigenous coping strategies can be gleaned from the testimonies, 

albeit constrained by Spanish rule and the encomendero system which placed Spanish lords in 

charge of displaced populations of Indigenous Peruvians residing in forced resettlements. 

Additionally, the Spaniards appropriated a form of the tribute system that was in place during 

Inca rule, forcing the indigenous population to provide goods, labor, and other services. 

Traditionally, this would have been done with the expectation that Inca rulers reciprocated and 

offered protection to those participating in tribute activities, however the Spaniards took a more 

exploitative approach (Copson and Sandweiss, 1991).  
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As seen in the testimonies, many of the coping strategies employed by the Indigenous 

population at this time involved migrating away from inundated areas, replanting destroyed 

crops, and selling remaining goods (e.g., livestock, crops, textiles) and services (e.g., labor) at a 

much lower price point than under normal conditions (Copson and Sandweiss, 1991; Alcocer 

[1580] in Huertas-Vallejos, 2001).  

Though there is little to no mention of marine avifauna reacting to these events, terrestrial 

avifauna (species not provided) and other pests (e.g., rats, locusts) came in droves, plaguing 

fields and eating whatever crops were available in the aftermath of the event. This presented yet 

another hurdle for Indigenous populations, setting back any progress their agricultural endeavors 

would have yielded. Continued examination of Alcocer’s work is ongoing with future potential 

lying in the testing of sites (huacas) identified in the text.  

5.9 Bird’s Eye View: Avifaunal Consumption Through Time 

While archaeological sites do not provide exact representations of environmental 

conditions, they do reflect decisions made by their human occupants. Since patterns of animal 

use can be indicative of the environment in which they occur, changes to subsistence strategies 

can sometimes be attributed to changes in the local environment (Reitz and Wing, 1999). 

Furthermore, if a specimen is found outside of its usual habitat range and other mechanisms of 

transport are not associated with its presence in an assemblage, it could be that environmental 

conditions instigated a migration.  

Throughout coastal Peruvian history birds have consistently been a part of the diet, albeit 

in different quantities at different times and places. The Preceramic Period coincides with a 

series of environmental shifts as coastal climates cooled to modern conditions. Coastal occupants 

at this time exhibited a strong marine bias, foraging in near-shore environments at first and 
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eventually venturing further to sea. Based on this exploratory analysis, Preceramic sites 

(encompassing all stages: early, middle, and late) seem to reflect the highest consumption of 

birds of any other period. This is no surprise as whole colonies birds would have been amply 

available along with foragable mollusks and nearshore fish. Using even the most rudimentary of 

clubs or slings would have likely yielded successful results, especially as many seabirds do not 

exhibit the same intimidation as other birds in the presence of humans.  

By the Initial Period, environmental conditions had stabilized to modern conditions and 

coastal occupants exhibited a mastery of their local ecology, diversifying their diets and 

introducing industrial cultivars such as cotton and gourd. These advances contributed to 

intensified exploitation of marine resources. Avifauna continue to be consumed in seemingly 

large quantities. This could reflect the advancement in tools such as nets and floats, as well as 

advancement in fishing vessels (e.g., reed boats) which allowed for excursions into deeper 

waters. Additionally, it is likely that the quantity of birds eaten may also reflect the growing 

human population consuming them.  

Birds seem to make up less of the diets of coastal Peruvian societies as time progresses 

(see Figure 36 below). Their importance as guano producers and environmental indicators, on 

the other hand, likely remained consistent. It would follow that with the rise in agriculture comes 

more of an awareness of climate and climate disturbances. Perhaps early coastal Peruvian 

societies formed their own almanac-like understanding of local environments and climates, 

including observations of the non-human world as part of their tool kit for success.  

 Diversifying their diet through plant and animal domestication no doubt improved 

chances of survival during instances of environmental uncertainty. The shift in a heavy reliance 

on marine resources to a heavier reliance on domesticates indicates that as civilizations grew, 
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proactive steps towards reducing food insecurity became even more crucial. Where El Niño 

events may wipe out marine resources and or wash away agricultural fields, having stores of 

each of a variety of resources certainly would not have hurt one’s resilience to these events.   

Moreover, avifaunal consumption during the Late Intermediate and Late Horizon might 

have been higher if not, at least in part, due to the strict regulations placed on guano and guano 

bird extraction by the Inca. As mentioned in Chapter 4 (section 4.3.3), at the risk of penalty of 

death, it would not have been wise for anyone to participate in any unsanctioned capture of 

guano birds or guano harvesting (Rodrigues and Micael, 2021). Given that the Inca were 

highlanders with limited experience of coastal conditions and ecology, their strategies to 

maintain the populations of guano birds were likely learned from coastal people incorporated 

into the Empire. If this is so, then restrictions on guano bird hunting very likely are much older 

than the time of the Inca. 

Despite the limitations associated with the data presented (see Chapter 1, section 1.2), 

birds were inextricable from the lives (and diets) of coastal Peruvians. In the following chapter, I 

conclude this thesis with a brief discussion on potential future work. 
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Figure 31. Collective results of the meta-data analysis showing the relative quantities of 

published avifaunal data by chronological period (top) and site (bottom).   
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CHAPTER 6 

CONCLUDING REMARKS AND FUTURE RESEARCH 

 
The hypotheses and connections presented here serve as a jumping off point for further 

research investigating past human-Aves-ecodynamics and archaeo-ornithological remains as 

environmental proxies. They also allow for the synthesis and improved understanding of 

avifaunal consumption in early Peruvian communities, which until this point has not been 

examined in much detail or over long time scales. Further research potential lies in determining 

the effects other El Niño flavors on subsistence practices.  

 Birds express a variety of responses to short term perturbations in their ecosystems, and 

El Niño is no exception. Considering the known effects each flavor has on precipitation and 

water resources what might we expect to see in avifaunal populations? During eastern Pacific 

and coastal El Niño events, increased SSTs and accompanying rains pose dangers for some 

species, particularly guano birds, which rely on healthy anchovy stock. Others, such as wetland 

species reap the benefits of flourishing vegetation and insects. 

 Around the onset of these events, coastal occupants might have noticed dwindling 

seabird populations, nest abandonment, or even die-offs, perhaps signaling impending changes. 

Archaeologically these events may manifest in the avifaunal assemblage as a high presence of 

juvenile or weakened adult remains, a high presence of nestlings or eggs, or a shift from a 

seabird-dominated assemblages to wetland bird-dominated assemblages as their populations 

prosper.  

This, in conjunction with other archaeological/geological evidence (e.g., debris flows, 

shifting fish regimes, molluscan die-offs) can contribute to a more holistic understanding of 
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environmental contexts. For coastal events, evidence may be similar to Eastern Pacific events, 

albeit restricted to northern sites.  

 Conversely, during a central Pacific El Niño one might expect stable marine resources 

and increased aridity/drought-like conditions on land. The restriction of water flow as a result of 

these events could have cascading effects within wetlands systems, perhaps impacting wetland 

birds in a similar manner to marine birds during central Pacific events. Since there is still very 

little known about how these events impact organisms on land, making inferences about how 

they might manifest in a faunal assemblage is difficult. A safe assumption might be that the cool 

conditions of the Peru Current, unaltered by date-line warming, continues to support healthy 

marine resources remains while wetland resources struggle because of the weakened 

precipitation over the highlands and attenuated water flow/runoff to the coast.   

Finally, since La Niña events are essentially amplified “normal” conditions, it is difficult 

to distinguish them from non-ENSO related climates. Faunal assemblages associated with La 

Niña likely contain cool-water adapted species of fish and mollusks with wetland avian species 

present in quantities “normal” for the site in question. The limited information surrounding La 

Niña conditions on land restricts our ability to apply known impacts to archaeological contexts, 

making this an important topic for further investigation. 

Zooarchaeological and paleontological remains from recent and legacy collections can 

serve as novel resources for understanding environmental conditions. It is common to use data 

collected from fish otoliths or the sclerochronology of mollusk shells to infer environmental 

conditions.  Avian remains or, more precisely, avian feathers are not commonly used in this sort 

of research. However recent advances in stable isotope analysis (SIA) have made it possible to 
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extract data from such sources, which can be used to infer not only environmental conditions, but 

also migrations and diet (Wiley et al, 2017).  

Thanks to the excellent preservation of the arid Peruvian coast, feathers (and in some 

cases whole birds) have previously been recovered and, depending on one’s ability to procure 

them for analysis, the potential for further understanding environmental conditions and migration 

patterns of avifauna is promising. For instance, performing SIA on some of the intact avifaunal 

remains recovered at Lo Demás, Quebrada Tacahuay, or Carrizales may yield interesting results.  

Going beyond subsistence-based relationships with the non-human world provides a 

more complete/nuanced understanding of past human cultures. Visual and oral traditions offer 

windows into how people understand the world around them. These sources may also provide 

insight into or even describe or imitate the environmental conditions they were 

created/performed under. Naturalistic representations of plants and animals make it possible to 

piece together the environmental contexts in which the representations were produced. An initial 

exploration of this in relation to El Niño is currently underway by Dan Sandweiss (forthcoming; 

personal communication, n.d.) investigating Moche pottery for elements that could signal El 

Niño conditions. 

 In this thesis, visual and oral traditions served as a means of drawing connections 

between early coastal societies and the local avifauna. In future work, I aim to take this initial 

foray a step further by examining the types of avifauna represented and the contexts in which 

they are depicted in order to trace the evolution of human-Aves ecodynamics in coastal Peru. 

How do depictions of birds change over time? What might contribute to such change? What can 

the species depicted tell us about environmental conditions? Social relations? Cultural 

ideologies?  
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APPENDIX A  
 

Tabulated results of the published meta-data from 17 out of the 26 sites examined in this thesis. 
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