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Abstract  

Shell middens of Guyana’s northwestern coast are a tangible record of prehistoric occupation and 
land use during the Holocene, an era saw increased human impacts on the landscape. Drawing from 
regional and local environmental data, this paper reviews archival and recently excavated 
zooarchaeological, bioarchaeological and environmental data sets as an aid to understanding 
prehistoric land-use, shell midden function, and the complex relationship between Archaic 
populations and their landscape. We analyse archival and previously published materials which 
coverers the spectrum of faunal exploitation and incorporates recent isotopic data of human and 
faunal remains from seven Early to Mid-Holocene Guyanese shell middens as a proxy to infer land 
use and human predation. We conclude that climate fluctuations during the Mid Holocene 
influenced fishing intensification and subsequently a shift in human predation, which affected small-
to medium-sized fauna as well as vegetation patterns. These changes were shaped by landscape 
manipulation, influenced by shoreline movement and population mobility. Together these processes 
left enduring ecological legacies along the northwestern coast of Guyana. 

Keywords: zoo archaeology; shell middens; Prehistoric land use; predation 
 

Introduction 

The Holocene transitions in Guyana are presently known from regional palynological studies 
(Daggers et al., 2018; Daggers & Plew 2022; de Granville, 1982; Hoock, 1971; Roeleveld, 1969; Rull, 
1999; Van der Hammen, 1963; Wijmstra & Van der Hammen 1966). The lack of paleoenvironmental 
data has resulted in numerous gaps in the knowledge of long-term climate, and anthropogenic 
influences on the landscape along the coastal littoral. In this regard Early to Mid-Holocene shell 
middens provide a unique opportunity to employ a multi proxy approach to deepen our 
understanding of the human environment interplay linked to coastal foraging strategies and 
economies with the earliest occupation dating to 7500 BP. 

The coastal littoral of Guyana represents what is believed to be among the earliest occupations of 
the coastal landscape and it provides substantial evidence of long-term human interaction with the 
environment and its resources (Daggers et al., 2018; Daggers & Plew 2023; Plew & Daggers 2016; 2022; 
Williams, 2003). These Early to Mid-Holocene-age shell mounds are accumulations of shell, faunal, 
human remains and material culture, demonstrating archaic populations diet breadth, cultural 
complexity and varying adaptations to the tropical environment (Plew & Daggers 2022). These sites 
constitute a built environment producing early evidence of colonization by prehistoric fisher 
populations along Guyana’s coast. They also support mounting evidence of population movement 
across the Amazon and highlights the role of archaic populations in shaping the landscape through 
anthropogenic influences (Williams, 2003; Lombardo et al., 2018, 2020) although the latter widely 
disputed in Amazonia particularly in during the Holocene (Lombardo et al., 2018; McMichael et 
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al.,2023) These interactions can be seen as a signal of human adaptation to the Holocene environment 
(Plew, 2005; Daggers et al.,2018; Daggers & Plew 2003), suggesting dispersed seasonal landscape use 
and mobility, influenced by seasonally available resources (see Capriles et al., 2019 for discussion). This 
line of coastal interaction is important in understanding the role of the marine ecosystems on the 
development of past human societies and economies (Bas et al., 2023). The effects of environmental 
change during the Pleistocene and Holocene resulted  in shoreline movement and submersion of 
portions of the coastal zone and past anthropogenic features including shell middens in various parts 
of the globe (Alvarez et al., 2010; Hale et al., 2021), as recently demonstrated along the coast of northern 
Brazil (see Calippo, 2008) (refer to  Farebridge, 1983 for discussion on Pleistocene, Holocene 
Boundary). In Guyana’s context this human environmental interaction is further demonstrated in the 
presence of over 33 shell midden features and vegetation changes throughout the northwestern coast 
referred to as Zone 1 environments by (Johnson et al., 2023). Although only eleven Guyanese shell 
middens have been radiocarbon dated, eight middens produced Early to Mid-Holocene range dates 
(see Table 1). However, only seven (7) of these sites are well documented and have produced extensive 
archival materials (see Figure 1.) The goal of this study is to evaluate human responses to environmental 
change by integrating archival and recent zooarchaeological evidence with published stable isotope 
data from shell middens, as well as sediment and pollen records. This multi-proxy approach is applied 
across seven study sites to infer land-use strategies and foraging behaviors (see Palmisano, 2020, for 
comparable methodologies), thereby offering new insights into possible patterns of land use in the 
Amazon by prehistoric populations. 

 

Figure 1. Map of Guyana highlighting archaeological sites. 
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Table 1. Table of Carbon 14C dates of study sites. 

Site  14 C Dates  
Barabina  4470 ± 30 BP Cal: BP 3260-5210 (Beta 449112) 
Piraka  6940 ± 30 BP Cal: BP 5835 -7785 (Beta 449114 
Siriki  6690 ± 30 BP Cal: BP 5625- 7575 (Beta 449110 
Waramuri 5960 - 3790 BP ± 50 BP Cal: BP 4900- 2200 (Beta 57586 
Kabakaburi 5340 - 3390 BP ± 100 BP Cal: BP 4230-1600 (Beta 32188) 
Little Kanaballi  6340 ± 30 BP Cal: BP 5315 (Beta 449111) 
Wyva Creek  6340 ± 50 BP Cal: BP 5320- 7260 (Beta 264970) 

The Guyanese Shell Middens 

The shell middens of Guyana’s coast are a unique feature of the Northeastern South American 
coastline as they do not occur in Suriname or French Guiana but are common in the southern 
Caribbean where at 6,000 BP the Barwari Trace and El Conchero shell midden occupations are an 
Archaic pattern similar to the Alaka phase sites of the Guyana shell mounds. These Early to Middle 
Holocene-age pre-ceramic sites are located near mangrove swamps ranging in heights ranging 
between 1 and 15 meters (Evans & Meggers, 1960:63). Within the vicinity of the Northwestern coast 
there are 33 documented shell midden sites geographically located between 5 to 15 km apart situated 
along major tributaries, creeks and estuaries. These accumulations served as living areas and as 
places for burial dating prior to the emergence of agriculture economies. The mounds are composed 
primarily of alternating layers of zooarchaeological remains including but not limited to, small 
striped snail, clams, oysters and crab remains, brackish water fish remains including occasional 
whales, rock fish, and small to large terrestrial mammals including jaguars, peccary and occasional 
reptiles including caymans, snakes and turtles  and birds have been reported (Plew et al., 2012, 2016; 
Williams, 2003). There is a strong connection with shell middens and funerary practices. Human 
burials are well documented across the seven (7) sites included in this study. Whether internment 
occurred during occupation or after abandonment of the site is yet to be determined.  

Excavations by Williams (2003) and others have produced evidence of features including 
hearths, post molds and several storage pits (Plew, Willson & Simon 2007; Plew at al., 2013; Plew & 
Daggers 2016). A range of chipped and ground stone artifacts which date to the pre-ceramic 
occupations of a number of shell mound deposits as early as ca. 7200 BP, and forms the basis of Evans 
& Meggers’ (1960) description of the so-called and pre-ceramic Alaka phase which is associated with 
these sites (Daggers et al., 2018; Plew & Daggers 2016, 2022; Williams, 2003). It is worth nothing that 
these sites do produce a small assemblage of shell tempered ceramic of the Wanaian plain (Plew & 
Daggers 2022). (see Rick, 2023 for detailed categorisation and discussion of shell midden composition 
on a global scale).  

Methods  

The extent of northwestern coast land use and spatial distribution of sites is drawn from field 
surveys. Understanding the distribution and density of sites and resources along the northwestern 
coast can lend insight into the Archaic environment and foraging behavior on a spatial and temporal 
scale that can be used as a proxy for determining demography, predation and land use (Palmisano, 
2017, 2020). In the absence of high-resolution paleoenvironment data, early researchers such as 
Williams (1982, 2003) argued that the Early Holocene was a period of substantial instability during 
which people relied heavily on different shellfish species common during sea-level fluctuations and 
the presence of brackish and fresh waters. Assessment of William’s arguments requires determining 
the extent to which Holocene coastal environments changed and a re-evaluation of the faunal record 
of shell middens. New insights offer greater clarity into shifts in resource selection and human 
environment interplay. We rely on site observation, qualitative data and isotopic analysis of human 
and faunal remains including sediments from shell middens, including archival paleo pollen records 
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to establish the nature of the environment and determine the extent of past land use strategies and 
foraging behavior. The seven Early to Mid-Holocene sites included in this study were excavated 
between 1981 and 2020. These Holocene middens were selected because of the availability of 
published materials, the presence of human burials and multiple radiocarbon dates.  These data 
prove valuable to assessment of responses to environmental change (Balsera et al., 2015; Crema et al., 
2016; Flohr et al., 2016; Maher et al., 2011, Timpson et al., 2014; Woodbridge et al., 2014).  

Sites including Piraka, Wyva Siriki and Barabina were a part of several field seasons of data 
collection that includes surface collections. Little Kanaballi has only been investigated once. The 
study also relied on published materials on Barabina, Pairaka, Waramuri and Kabakaburi. The 
variation in data sets used in this study was influenced by varying research foci and methods utilized 
or adopted by different researchers during investigations. The availability of culturally associated 
materials was further influenced by taphonomic processes both natural and cultural.  

As a result of these limitations, faunal data associated with each site were pooled to provide   
insight into diet breadth and the environmental context in which they were acquired. The carbon and 
oxygen isotope data obtained from human remains, and transported sediment from sites provided 
opportunities for inferences about the past, as these isotopes provide greater insight into the 
landscape vegetation and surface water temperature which are variables necessary to determine the 
environmental context of past human occupation and resource exploitation.    

Environmental Reconstruction  

Holocene environmental data for the northwestern coast was derived from the analysis of 
human and faunal remains from seven sites excavated by Denis Williams during the 1980s and more 
recent field seasons conducted for the excavations of Little Kaniballi (Daggers 2017; Daggers et al., 
2018), Siriki (Daggers 2020; Plew, Wilson & Daggers 2012; Plew & Daggers 2016;) and Wyva Creek 
(Plew & Wilson 2009; Daggers, 2016, 2021). The variations in stable carbon δ13C and oxygen δ18O 
isotope compositions were analyzed to assess the degree of dietary constancy and moisture 
variability during the early Holocene against radiocarbon dates obtained from varying chronologies 
across the seven sites. These data sets were used as a proxy for determining the likelihood of any 
significant changes in the environment that may have influenced the use of marine and terrestrial 
resources in the Northwest (Daggers et al., 2017; Daggers & Plew 2022). We found that Oxygen 
isotope values showed no significant differences between localities (25.7‰ to 26.7‰, ANOVA, p = 
0.2274) while carbon isotope values exhibited differences between sites (-14.7‰ to -11.1‰, Daggers 
et al., 2018: 7-8).  

The δ13C values from all samples fall within the range indicative of C3 plant resource utilization 
in an open canopy environment (Kohn, 2010), a conclusion supported by carbon isotopic analyses of 
modern examples of local plants, which are dominantly C3 photosynthesizing plants. Plant carbon 
values were consistent with the findings of Guehl, et al., (1998) for regional vegetation in Guyana as 
were diet-corrected δ 13C values based on the local plant isotopic compositions, these were also 
consistent with the bone and tooth enamel sample compositions.  

Locations with 14C dates indicate uniformity over time and between locations. Pooled δ18O 
composition of bone and tooth apatite suggests that isotopically similar drinking water sources were 
accessed at all sites, and that other variables known to influence oxygen isotopic compositions in 
surface water (precipitation sources, temperature, evaporative enrichment) were relatively similar 
across all sites, a fact that fails to support Williams’ (1982, 2003) assertions. Data suggest an increasing 
reliance on C3-based resources and fauna that are C3 -fed, suggesting that these populations were 
utilizing resources from an open canopy environment consistent with an open forest landscape 
common in the Amazon region, which is supported by van der Hammen (1982), Ledru (1993), 
Pessanda (1996) and Tardy (1998) who reported a series of dry periods in the Central Amazon Basin 
during the early and Mid-Holocene which suggest vegetation changes and forest retreat associated 
with dry climatic conditions between 11,000 and 4500 BP.  (Daggers et al., 2018).  
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The later Holocene saw increasing use of multiple resources, including niche resources, 
specifically starchy plants as suggested by Williams (2003) (Plew, Wilson & Daggers 2012). However, 
shellfish remained the primary diet. The emergence of mangrove forest during this period as reported 
by (van der Hammen & Wijmstra 1964), would have provided favorable habitat for both marine 
resources and small to medium terrestrial fauna. The depletion of δ13C approaching the Mid-
Holocene is reflected in the δ13C values by depth and age, of transported sediments at Wyva, Siriki, 
Piraka and Barabina mounds, suggesting an environment dominated by C3 plants. 

(Daggers et al., 2018 for discussion). This is also supported by Hammond, Steege & van der 
Borg’s (2006) study of soil charcoal in the wet tropical forest of Guyana.  

To further evaluate the range of Early to Mid-Holocene resources exploited by northwestern 
coastal fisher populations, and their dependance on shellfish beyond a secondary resource we 
analyze the faunal assemblages reported by Williams and those resulting from more recent 
investigations of the mounds. We note that Williams reports few faunal remains; there are instances 
where none were reported for some excavations. This is attributed to his research questions at the 
time and his methods of excavation and data collection. 

Faunal Record  

Faunal collections are not abundant or well documented in Guyana’s archival records. As a 
result, the representation of different fauna and the distribution of species across sites is at present 
imperfect. Where possible identifiable faunal remains were grouped by taxa (see Table 2). 
Considering the limited nature of the zoo archaeological record, and the historic deficiencies of 
reporting faunal remains recovered in Guyanese shell mounds, the faunal remains in this study were 
pooled. The absence of fauna reported by Williams and others (including Evans & Meggers 1960) is 
attributed to both preservation and data recovery techniques. These remains recovered from middens 
are believed to be the result of harvesting and consumption and can provide insight into past 
subsistence and economy of past populations (Ahrberg, 2007; Alvarez, 2010; Bailey, 1975). Faunal 
remains recovered from several sites specifically Barabina, Piraka and Siriki were charred, likely 
because of cooking activities on site which resulted in the formation of conglomerates of shell and 
charcoal (Plew & Daggers 2017; Williams, 1981).  A diversity of fauna was recovered from the seven 
archaeological sites including the dominant marine resources Puperita pupa, or (Zebra Nerites), and 
Crab remains represent 80% of the assemblages in some instances while reptiles, amphibians, fishes, 
birds, and unidentifiable mammals account for the remaining 20% of resources exploited during 
occupation at most locations. 

Table 2. Presence of fauna from Seven Early to Mid-Holocene Study Sites. In the absence of a true count, (X) 
Represents the presents of a specific faunal record within a respective site. 

Sites Mammal Bird Fish  Reptile Crab  Mollusk 
Unidentifiable 
Fauna 

Period  
Bibliograph
y 

Siriki  261 1 354 2 264 48 1,180 Early-Mid 
Holocene  

Plew, 
Wilson & 
Daggers 
2012; Plew 
and 
Daggers, 
2016  

Kabakabu
ri 

30 1 25 0 1 1 46 
Mid 
Holocene  

Plew, 
Pereira & 
Simon 2007 

Little  
Kanaballi  

7 0 0 0 0 10 X 
Early 
Holocene  

Daggers, 
2016 

Barabina  X 1 
15,23
9 

2 78 2,273 X 
Mid 
Holocene  

Williams, 
1981 

Piraka  X 1 X 1 X 14 X 
Early 
Holocene  

Williams 
1981; Plew, 
Pereira & 
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Simon 2007; 
Daggers, 
2021 

Waramuri  X 1 X X X 8 X 
Early-Mid 
Holocene  

Plew 2018 

Wyva 12 0 5 1 4 11 X 
Early 
Holocene  

Plew & 
Wilson 2009; 
Daggers, 
2016, 2021 

Mollusca 

Guyanese shell middens as noted are dominated by mollusks species, specifically Puperita pupa 
or zebra nerite. These snails’ range between 0.5 and 1.7 cm in diameter. The mean live weight of a 
nerite is estimated to be 0.133 gram per shell (for further discussion see Williams 1981). Based on 
estimates provided by Plew, Pereira and Simon (2007) each 10 cm level of a 1 x 2m unit at Kabakaburi 
produced approximately two (2) gallons of nerite shells. However, it is important to note that the 
shell density at this site per unit level was much less when compared to other sites which have 
different rates of accumulation and less influence of sediment buildup which can be attributed to the 
frequency of occupation. Other species present include Phacoides pectinatus commonly known as 
(Thick Lucid) or clams, Mangrove Oyster, Modiolus americanus or (Tulip Mussel) and Conch of the 
following species Lobatus gigas and Rock shell of the family Purpuridae. These deposits occurred 
abundantly at the lower levels of several sites (Plew &. Daggers 2017; Plew 2016, 2018; Williams, 
1981). Nerites and Thick Lucid are common within the Mangrove swamps and brackish water 
environment of Guyana. These sites present the earliest evidence of the use of molluscs by archaic 
hunter gatherer population in Guyana.  Bivalves such Phacoides pectinatus were recovered across the 
seven sites, occurring primarily at the lower depths of the middens. These shell remains range in size 
between 4 and 5.5 cm, indicating the harvesting of mature Lucid species. Recent studies have 
suggested that the Phacoides pectinatus populations can be affected by salinity, increased precipitation 
and sea level rise due to climate change (Doty 2015), however, Lucids are mature and available year-
round. Mangrove oysters, however, were recorded in significant density in only two (2) of the seven 
(7) study sites, Barabina and Waramuri. Within the context of both sites, oyster distributions were 
concentrated in the lower levels, at depths below 280 cm. These contexts yielded Early Holocene 
dates, with both sites situated in proximity to the shoreline and primary drainage areas. The average 
size of oyster shells within the collection ranges from 4 to 7cm the suggested arrange of maturity 
(Menzel & Nascimento 2019) which is attained within 18 months in temperatures between 25-30oc. 
Givent the average weight of a fully mature oyster is approx. 50g providing 5-10 calories per medium 
oyster. This nutrient packed resource is also high in B12 and other essential minerals.  

Crustaceans  

The pinchers of crabs are commonly found throughout the seven archaeological sites. The 
common species identified in the northwestern middens include Ucides cordatus commonly referred 
to as the swamp ghost crab, that are commonly found today and widely exploited during the period 
of December and May, typically the rainy period by native coastal populations. These species live in 
brackish water environments of the tropics and are nutrient dense resources providing higher 
calories than that of a mangrove oyster while contributing other minerals to the diet (see Carvalho et 
al., 2007 for discussion on nutrient value). The Remains of crabs are found across all sites in high 
density at specific intersections or stratigraphy indicating seasonal opportunistic exploitation. 

Mammals  

The remains of terrestrial mammals within the shell midden deposits are relatively limited 
though as noted we attribute this to recovery techniques.   The isolated remains of a mineralized 
porpoise bone were recovered at Wyva Creek (Plew & Wilson 2010). The recovery of such remains 
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may suggest scavenging along the shorelines which is believed to be approximately 13km inland 
prom the modern shoreline. Given the tropical environment of the mounds the preservation of 
terrestrial faunal remains has proven difficult hence a large percentage of recovered terrestrial faunal 
remains are heavily fragmented and unidentifiable. Identifiable faunas include peccary, the agouti, 
and other rodents. In addition to the teeth remains of Jaguar were documented at the sites of Piraka, 
Barabina and Siriki (Daggers, 2020; Plew, 2016; Williams, 1981). The limited presence of terrestrial 
mammal remains suggests that shell middens were used to accommodate seasonal moves and 
exploitation of marine resources within specific areas that are attributed to occupation of an open 
canopy environment.  

Fishes  

Fish remains include vertebra, otoliths, and skull fragments. The vertebrae vary in size from 0.5 
mm to 4 cm with growth rings on caudal vertebrae which suggest fish in a range of 3-5 years old with 
live weights of 10-15 pounds and more (Plew & Daggers 2017; Williams, 1981). There are cases where 
fishes are unidentifiable by species, however; the identifiable fish remains recovered across the seven 
sites include those of brackish water and sea catfish including but not limited to Sciades parkeri 
commonly referred to as (Gilbacker) and Sciades herzbergii commonly called the (Cuirass). Occasional 
remains of giant rockfish and sting rays were recovered at Wyva Creek and Siriki.  (Plew & Wilson 
2010; Plew, Wilson & Dagger 2012).  Of note is the significant number of fish remains recovered by 
Williams (1981) at Barabina (see Table 2). We attribute this to multiple field seasons of excavation and 
site location. To some extent the foraging economy was driven by predictability or seasonal resource 
exploitation. Macronutrient data of the Gilbacker, a member of the catfish family was used to estimate 
the nutrient values. Voiding minor differences in gender, the Gilbacker measures roughly 30 cm in 
length and weighs slightly more than three pounds. The general Kcal values for catfish are c. 150 
calories per 100 grams.  At this return rate an average Gilbacker might produce 1260 calories and 
216mg of protein at 18mg per 100 grams. The resource is also high in B12, Omega-3 and selenium. 
Assessing the potential of the nutrient values of fish reported at Barabina where over 15,000 remains 
are reported clearly demonstrates the predominance of fish in the mound population diet. The 
importance of fish among Amazonian populations is as noted by Gragson (1992) as more dependable 
than game. 

Reptiles and Birds  

Reptiles and birds are represented within the shell midden’s faunal assemblages. The remains 
of the skull with teeth of caymans were recovered at several sites, as well as fragments of tortoise 
shells and vertebrates of unidentified snakes. Fragments of medium to large bird remains have been 
documented within middens including bones at Barabina. The beak of a bird at Piraka, and the claw 
of a bird which appears to have been partially modified were recovered at a Siriki (Plew, 2016; Plew 
& Daggers 2016; Williams, 1981). Ethnographically birds are important cultural symbols and 
biological indicators among indigenous groups of Guyana. However, medium to large size birds such 
as the Macca and the Crax alector or (Powis) are sometimes seasonally incorporated into the diet.  

The majority of remains are from small and medium sized mammals with most medium sized 
specimens from Kabakaburi and Siriki. Small taxa are present in 6 sites, but they are abundant in one. 
Medium sized mammals are found in five (5) sites but rank first in frequency twice. Of greater interest 
is the ubiquity of fish which occur in all seven sites and rank first in frequency at Barabina and Siriki.  

As seen in Table 2, more than 19,821 faunal remains have been recovered. This score does not 
include the Puperita pupa which dominated the sites at approximately 80% of the site content. Small, 
medium, and large mammals were represented by more than 2,110 remains. Mammals ranked first 
in the assemblage of two sites when compared to other resources. Unidentifiable mammals accounted 
for n=1,180 of the total sample. Birds were scarcely represented. Fish (n=15) appeared across five sites 
and ranked first in the assemblage of 2 sites. Reptiles (n=6) only appear within the record of four sites. 
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Crabs numbering greater than (n= 347) were present across all (n=7) study sites but ranked first only 
in the assemblage of one site. Mollusks (n=2,365) were present across all sites but ranked first in the 
record of one site.  

Discussion  

Oxygen δ18O isotope compositions of Early to Mid-Holocene shell middens has provided a new 
understanding of Holocene climatic conditions of Guyana, improving our understanding of the role 
a changing environment played in land use, food security and resource use during the Early to Mid-
Holocene. The time span represented by much of the dated materials falls within the Holocene 
Climatic Optimum (HCO), spanning the period of 8000-5000 years B.P.  Areas of the northern 
Amazon may have seen reduced precipitation leading to shifts toward more drought-tolerant dry 
forest taxa and savannah in ecotonal areas (Mayle et al., 2004). The broadening of the diet breadth 
and the value of small mammals incorporated into the diet is demonstrated across all sites and 
supports our findings suggesting a more open canopy environment during warmer intervals 
followed by gradual change in the vegetation structure to a forested environment during the Mid-
Holocene—the latter resulting from shoreline movement and possible human habitation. Dietary 
variation is noted in the zoo-archaeological, and isotope data produced across the seven sites. These 
records indicate a period of warming in the Early Holocene as noted at Piraka, Wyva, Siriki and Little 
Kanabali with δ18O ranges between 26-28 ‰ and marked depletion of δ18O rages at Barabina during 
the Mid Holocene suggesting climate fluctuation to a wetter environment. This variability is not 
believed to have impacted marine resource availability.  As observed across sites, it may have played 
a role in resource abundance, since fluctuations in the environment will influence variables including 
but are not limited to water temperatures, precipitation and salinity all of which are factors affecting 
marine and brackish water resources. This appears to be the case with Waramuri and Barabina where 
Mid-Holocene deposits produced higher densities of Oyster, Conch and large fish remains. Similarly, 
the decreasing density and distribution of Phacoides pectinatus across the seven sites is observed in the 
Mid Holocene following increased precipitation, a variable which is known to impact productivity 
of this resource (Barreira et al., 2018).  

Data indicates the probability of a strategy of foraging consistent with seasonal resource 
selection and mobility (Daggers et al., 2018). Isotope ratios suggest that the Archaic Guyanese coastal 
populations mobility and land-use strategies were influenced by environmental factors coupled with 
resource availability, a position posited by (Kelly, 1992; Kuhn, 2016) regarding modern hunter-
gatherer mobility as reflected in δ18O record of the data set (see Daggers et al., 2018). Most samples 
cluster around ~26–28‰ (VSMOW), with one smaller cluster centered around ~24.3‰ and ~25‰. 
The lower δ18O cluster may reflect different water sources, or possibly different mobility or seasonal 
intake (see Figure 2).  

In this context shifting shorelines and ecological structures would have impacted the availability 
of niche marine and terrestrial resources as demonstrated above, undermining the productivity of 
estuarine or marine resources such as fish resources. These factors would have undoubtedly 
influenced foraging range and result in the exploitation of alternative food resources including small 
and medium sized mammals though sparsely represented in the record. These adaptations would 
have increased populations exposure to a broader diet breadth (Kuhn, 2016) as demonstrated in the 
zooarchaeological record. Notably the zooarchaeological record of Barabina, Wyva and Warmuri 
suggest a broader diet breadth of aquatic resources. 

Carbon δ13C isotopic composition of archaeological human and faunal records signals variations 
in the environments of the environment across seven-study sites. Tukey HSD post-hoc pairwise 
comparison found significant differences between the locations of Kanaballi and Barabina (p < 0.001), 
Piraka and Barabina ( p < 0.001), Siriki and Barabina ( P < 0.001), Waramuri and Little Kanaballi (p < 
0.001),  Waramuri and Piraka (p < 0.01), Waramuri and Siriki (p < 0.001), suggesting greater changes, 
to an environment with less forest cover during the mid Holocene. The δ13C values are indicative to 
a C3 dominant diet and fits a near shore estuarine adaptation. The presence and absence of resources 
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within and across sites may, however, reflect occupation intensity and seasonal resource exploitation 
and site use by archaic populations occupying the northwestern coast of Guyana.  

 

Figure 2. Scatter plot with samples colour-coded by archaeological site. The plot demonstrates that site 
populations had access to distinct hydrological/ water influences. Particularly, Piraka shows a spread of 3 
distinct water intake, possibly influenced seasonal mobility, Baribina samples suggest hydrological 
heterogeneity with both high and low δ18O values while Siriki samples presents depleted values for both δ18O 
and δ13C when compared the other sites. The data suggest emphasizes inter-site contrasts. 

The data suggest that the environmental structure and vegetation of the Holocene may have 
influenced the distribution and abundance of terrestrial mammalian biodiversity (Benedek et al., 
2021), as Lambert et al., (2006) have demonstrated that variables such as openness of forest correlates 
with the appearance of small mammals in the Amazon.  Resource exploitation is seen as one 
influenced by group size and available opportunities taking into consideration tradeoffs in terms of 
calories and required effort exerted into resource acquisition coupled with the productivity of the 
environment. In favorable periods fish resources appeared to be highly sought after by populations 
when considering the greater caloric return rates fish to mammals and shellfish. The exploitation of 
fish is demonstrated in the faunal record across the seven sites and rank first in abundance after 
Puperita pupa (nerites) at two locations during the early Holocene. Land use intensity may be linked 
to productivity, resource acquisition for both consumption and increasing hunting and gathering 
efficiency. Analyzed sediments provide evidence of fires although there is no clear evidence that this 
was human induced. Landscape firing could indicate early evidence of resource landscape alterations 
for purposes of increasing resource availability.  

Van der Hammem ‘s (1964) documentation of the emergence of Mangrove swamps between 
6,000 and 4,000 B.P. supports a condition of fluctuating environments as indicated by the δ18O isotopic 
record. The recorded fluctuations may have resulted in the silting of the coastline creating a more 
favorable environment for vegetation changes to occur, including the emergence of Mangrove Forest. 
Nascimento et al., (2022) argue that evidence of vegetation changes and the appearance of charcoal 
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within the archaeological record can be used to infer human activity in the Amazon and Guiana 
shield an argument also made by Bush et al., (2025). While the record has produced evidence of fire 
along the northwestern coast, we fail to provide evidence of human involvement. On the other hand, 
the northeastern coast clearly demonstrates the use of human induced fires for landscape 
manipulation during the Mid-Holocene in the production of Amazonian Dark Earth (ADE) which 
are anthropogenically produced with charcoal, refuse and added minerals (Lucheta et al., 2017; Silva 
et al., 2021). Resource manipulation and land use by past populations along the northwestern coast 
is, however, reflected in the volume of shell middens throughout the northwestern coast and the 
vegetation distribution within proximity of the known shell midden sites.  

Of Additional relevance, Van Andel (2000) alludes to the reliance of indigenous population for 
thousands of years on non-timber forest products along Guyana’s northwestern coast for food, 
medicine, and equipment (for discussion see Van Andel 2000). Recent studies by Odonne et al., (2019) 
suggest that pre-Colombian populations in the Guiana Shield influenced modern forest structure and 
diversity by the introduction of edible fruit trees. While the ecological impact of prehistoric 
populations on forest in the Guiana shield is relatively unexplored, recent population intervention of 
vegetation in Suriname suggest that past vegetation manipulation occurred within 0 to 8km from 
archaeological sites and as resulted in long lasting ecological legacies in the modern forest (Witteveen 
et al., 2024). This ecological impact on vegetation composition is evident in the immediate proximity 
of Guyanese shell midden sites, where the relative usefulness of tree species increases significantly. 
Such patterns reflect the long-term influence of human activity on Guyana’s coastal ecosystems, as 
nutrient enrichment from midden deposits altered soil chemistry and promoted the growth of species 
valuable for food, medicine, and material culture. These dynamics influenced the processes of niche 
construction in which past human settlement and subsistence practices actively shaped ecological 
trajectories. These modifications produced enduring ecological legacies, reflecting cultural 
adaptation within the forest composition and contributing to the mosaic landscapes observed along 
the northwestern coast of Guyana. 

Shell midden density and distribution along the Waini and Pomeroon Rivers suggest that 
climate oscillation would have seen HG populations adjust to an ever changing and increasingly 
diverse environment by adopting a foraging strategy geared towards the broadening of diet breadth. 
This included the acquisition of marginal resources during periods where the abundance and 
diversity of resources was most likely influenced by the onset of a wetter environment as indicated 
in the isotopic record produced by at Barabina.  

Conclusion  

Drawing from available data, we conclude that the northwestern coast remained productive 
until the late Holocene, as the size and distribution of the mounds decreased in the Late Holocene 
due to shoreline regression. Pollen data on the coast of Brazil suggest changes of the marine 
ecosystem that impacted coastal areas approximately 2000 B.P. This resulting in silting of the 
estuarine (Toso 2021). In turn, shifts in the ecosystem would have played a role in vegetation 
structure, further impacting the availability of niche marine resources such as fish and mollusk as 
well as the availability of terrestrial fauna. This could well be the scenario along the northwestern 
coast of Guyana.  

A noted decline in the number of mounds possibly signals decreasing productivity of the area 
and the gradual adaptation to horticultural dependency. Archaeological evidence of raised fields 
containing ADE is taken to represent the emergence of horticultural activities during the Mid-
Holocene along the northeastern coast of Guyana within a range of cal. 6270 to 790 B.P. (Shern et al., 
2017). The appearance of Early Mabaruma phase pottery dated between 3550 and 1450 BP at Barabina 
suggests the incipient stages of domestication along the northwestern coast. However, radiocarbon 
dates indicate the continuous seasonal use of the mounds into historic periods as is evident at Siriki 
which produced a more recent date of 270 ± 30 BP—though it not clear that utilization of shellfish is 
the primary cause. 
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The seasonal exploitation of mollusks as a dietary protein supplement remained the core of the 
prehistoric economy during the Early to Mid-Holocene as it likely relates to resource availability and 
group size. In this regard the zooarchaeological record documents evidence of fishing intensification 
that is coupled with increased utilization of small mammal species adapted to warmer landscapes 
(Daggers and Plew 2022 for discussion). Shoreline regression during the Mid-Holocene is believed to 
have further influenced the productivity and distribution of resources along the coast, minimizing 
travel and increasing residential mobility of populations over time. A more seasonal use of resources 
was important for building resilience of coastal populations and was supported by the emergence of 
mangrove forest and the gradual development of the modern forest environment during the Mid -
Late Holocene transition. These emerging physical environments are believed to have produced 
ecosystems supporting and increasing use of non-molluscan fauna, especially fish.  We conclude in 
part that shellfish collection as well as an increasing use of vertebrate resources may vary significantly 
by virtue of localized coastal landscapes as seen in coastal Puerto Rico (Pestle et al. 2001).  
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