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Abstract 

This thesis documents the re-investigation of Hoffman' slRobberg Cave, a little known 

site located on the Robberg Peninsula near Plettenberg Bay on the southern Cape 

coast of South Africa Previous excavations carried out at the site early in the 

twentieth century and again in the late 1950s are scantily documented. Furthermore, 

a large collection derived from Hoffinan' s excavations, which I examined and 

catalogued in 2006, is only a selective sample of the archaeological remains from the 

site. Small-scale excavations were carried out at Hoffinan'slRobberg Cave in 

June/July 2007 with the dual objectives of documenting the stratigraphy of the Late 

Holocene deposits, and obtaining an unselected sample of material for analysis. The 

primary aim was to elucidate the lifeways of prehistoric hunter-gatherers living at the 

site for a short period during the Later Stone Age. The stratigraphy and chronology of 

the deposits indicate two episodes of occupation between 4000 and 3300 BP. 

Shellfish residues suggest exploitation patterns in keeping with the steep topography 

of the shore in the immediate vicinity of the cave. Changes in the size distributions 

of the most abundant limpet species, S. cochlear, are attributed to fluctuations in the 

intensity of human predation. A comparative sample from an open midden in 

Noetzie, Knysna, reflects slightly different exploitation patterns, as well as 

chronological changes in shellfish collection strategies which have been documented 

elsewhere. Changes in the size distributions of T. sarmaticus are probably also the 

result of human exploitation, and are consistent with changes observed at other sites 

along the southern Cape coast. The material cultural assemblages from 

Hoffinan'slRobberg Cave and the neighbouring site of Nelson Bay Cave reflect some 

cultural continuity in the production of certain types of artefacts during the post­

Wilton period. 
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CHAPTERl 

INTRODUCTION 

1.1. THE SITE OF HOFFMAN'SIROBBERG CAVE 

Hoffman'slRobberg Cave is a large south-facing site located at 33° 23'S and 22° II'E 

on the rocky shores of the Robberg Peninsula, near Plettenberg Bay on the 

southeastern coast of South Africa. Situated at approximately 12m above sea level 

on the eastern side of the "Gap", the cave contains highly visible mounds of shell 

midden deposit slumped down towards the entrance in addition to more protected 

deposits in the interior of the cave itself. This site is one of several along the 

Robberg Peninsula in which archaeological deposits have been found, recorded and 

excavated. Nelson Bay Cave, so-called because of its proximity to Nelson Bay 

(Inskeep 1987), which is located a few hundred metres to the east of 

Hoffman'slRobberg Cave, is widely recognized as one of the most infonnative and 

well-documented Later Stone Age sequences in southern Africa. 

The southern Cape coast is, in general, known for its rich archaeological record and 

abundance of sites dating to the Middle and Later Stone Ages. Located 

approximately 14km east along the coast from Nelson Bay Cave and Hoffman's 

Robberg Cave is another well-studied site, Matjes River Rock Shelter. This site is 

best known for the wealth of skeletons recovered during early excavations, and for the 

large volumes of shell midden deposit accumulated within the rock shelter. 

Hoffman'slRobberg Cave has been largely ignored in relation to Nelson Bay Cave, 

Matjes River Rock Shelter and other southern Cape coastal sites which have been 

subject to intensive archaeological inquiry for the last fifty years. This thesis 

represents an attempt to correct this, and to integrate the site of Hoffman' slRobberg 

Cave into the substantial archaeological record of the southern Cape coast, and the 

growing body of knowledge regarding the lifeways of prehistoric foragers during the 

Holocene. 
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peninsula, from which he exhumed several human burials. His description of the 

human remains, which were subsequently sent to the South African Museum, and of 

the sites was included in Peringuey's (1911) account of the Stone Ages of South 

Africa. 

In 1913, exploratory excavations were carried out at two additional, unspecified sites 

to the east of those investigated by Dumbleton, which had been initially explored and 

described by 1.S. Henkel ofKnysna four years previously. The larger of these 

contexts, a cave containing stalagmites and stalactites as well as large quantities of 

marine shell residue, is thought by Rudner and Rudner (1973) to have been 

Hoffinan'slRobberg Cave. Human remains, as well as painted stones and some 

grinding equipment, were recovered from this site and an adjoining rock shelter, most 

likely Cave E (Peringuey 1911; Rudner and Rudner 1973). 

In 1917, further excavations were conducted at sites along the Robberg Peninsula by 

men contracted by the South African Museum. Hoffman'slRobberg Cave was 

investigated in March of that year. A test trench dug along the cave wall in the 

vicinity of the stalactites yielded the skeleton of a child, a painted stone, some 

fragments of red ochre and large quantities of bone points (Rudner and Rudner 1973). 

Hoffinan'slRobberg Cave may have been re-investigated in 1932 by two researchers 

from Stellenbosch University, who conducted field work: at three sites to the west of 

the Cape. Two of these, "probably Cave E and F" (Rudner and Rudner 1973: 96) had 

been previously excavated. 

During the late 1950s, extensive excavations were carried out at Hoffman'slRobberg 

Cave by A.C. Hoffinan. Large quantities of human, faunal and cultural remains were 

recovered from a 1.5 by 5m test trench dug through approximately 2m of Later Stone 

Age shell midden deposit. This large collection of material was stored at the 

National Museum, Bloemfontein, where it remained unstudied and unpublished for 

more than four decades. The site was re-visited by Hilary Deacon and Richard Klein 

in 1970, for the purpose of collecting samples for radiocarbon dating. Uncorrected 

dates of3190 ± 110 BP (UW204) and 3370 ± l00BP (UW 205) from limpet shells 

from the top and bottom of the midden excavated by Hoffman (Fairhall, Young and 

Erickson 1976) place the deposit within the Late Holocene period. These researchers 

3 



attempted to investigate what lay beneath the sterile dune sand at the bottom of 

Hoffinan's trench, but were unsuccessful. 

1.3. RECENT RESEARCH AT HOFFMAN'SIROBBERG CA VB 

In 2006, Judy Sealy and I visited the National Museum in order to examine and 

catalogue the previously undocumented collection of material from Hoffinan's 

excavation. Our interest in the assemblage from this little-known site stemmed from 

previous isotopic and material cultural analyses conducted by Sealy and Ben Ludwig, 

respectively. Between the mid-1990s and 2006, Judith Sealy carried out a stable 

isotopic study on human remains from sites in Plettenberg Bay and along the Robberg 

Peninsula, including Hoffman's/Robberg Cave and Nelson Bay Cave, and those from 

Matjes River Rock Shelter on the opposite side of the KeurboomslBitou estuary. The 

results revealed significant variation in the diets of prehistoric groups living in the two 

closely adjacent regions during the Late Holocene. Such economic differentiation 

was regarded by Sealy (2006) as indicative of territorial and social separation among 

Later Stone Age hunter-gatherers residing along the southern Cape coast prior to the 

arrival of herders. In order to asses whether or not a material cultural expression of 

these economic and, by extension, social differences could be found in the 

archaeological assemblages from the two main sites included in Sealy's study, Ben 

Ludwig undertook a detailed examination of certain components of the curated 

collections from Nelson Bay Cave and Matjes River Rock Shelter. He identified a 

number of differences in the artefactual remains from both sites which he interpreted 

as possible evidence for social and territorial differentiation between their inhabitants, 

particularly during the Late Holocene. 

My 2006 analysis of the Hotrman'slRobberg Cave collection was conducted with the 

primary goal of augmenting Ludwig's research. The main objective was the 

systematic comparison of the Hoffman'slRobberg Cave material with that from the 

contemporary post-Wilton levels of Nelson Bay Cave. This investigation was 

premised on the notion that the assemblages from Hoffman'slRobberg Cave and 

Nelson Bay Cave, located less than half a kilometre distant from one another, would 

evidence significant continuity. This is turn would indicate the recognition of a 
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shared social identity and foraging territory by the Late Holocene inhabitants of these 

two sites. Sealy and I observed some broad similarities as well as a number of 

discrepancies between the two assemblages. Our interpretation of these was 

hampered by a lack of documentary evidence relating to Hoffman's excavation and a 

lack of clarity regarding the completeness of the collection of material from 

Hoffinan'slRobberg Cave. 

This situation warranted renewed excavations at the site. In 2007, a group of staff 

and students from the University of Cape Town, as well as a number of visiting 

researchers, commenced the re-investigation of Hoffman'slRobberg Cave. The 2007 

field season focused upon the recording and interpretation of a small section of the 

considerable Late Holocene deposits located in the interior of the cave, as well as the 

recovery of an unselected sample of material from the site. Certain components of 

this material, notably the artefactual remains, were used in a refined comparison 

between Hoffman'slRobberg Cave, Nelson Bay Cave and, to a lesser extent, Ma~es 

River Rock Shelter and other sites along the southern Cape coast. The examination 

and quantification of cultural material recovered also provided a means of evaluating 

the extent to which the collection in the National Museum may be skewed in favour 

of certain artefacts, and its resulting value and use in future research. The shellfish 

residues provided insight into the exploitation strategies of the site's prehistoric 

inhabitants. 

1.4. THESIS LAYOUT 

This thesis consists of seven chapters. Chapter 2 provides a review of previous 

research conducted at key sites along the southern Cape coast over the last 100 years. 

Particular emphasis is placed on Hoffman'sJRobberg Cave, Nelson Bay Cave and 

Matjes River Rock Shelter. The Later Stone Age prehistory of the region, 

particularly the most recent geological epoch, the Holocene, is highlighted. 

Details of the 2007 field season at Hoffinan'slRobberg Cave are discussed in Chapter 

3. The excavation procedures are outlined and the stratigraphy of the deposits 
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described. Nine new radiocarbon dates obtained from samples of marine shell and 

charcoal from the site are presented. 

Chapter 4 provides the results of quantitative analyses of the shellfish assemblage 

from Hoffinan'slRobberg Cave, and a comparative sample from an open midden in 

Noetzie, Knysna. Problems in the sampling of marine molluscs from Nelson Bay 

Cave precluded the pUblication of detailed reports on the shellfish from this site 

(Klein 1972a: Inskeep 1987). The Noetzie shellfish were therefore identified and 

quantified for this thesis in order to provide a comparison with Hoffinan'slRobberg 

Cave. Analysis of other faunal remains recovered from Hoffinan'slRobberg cave, 

including large quantities of fish bones which are currently being studied by Karen 

van Niekerk as part of her doctoral research, are not dealt with in this thesis. 

In Chapter 5, all of the lithic and non-lithic artefactual remains recovered from 

Hoffinan'slRobberg Cave in 2007 are described, quantified, and compared with 

contemporary material from Nelson Bay Cave. Descriptions of bone and marine 

shell artefacts, as well as some lithic remains, from the material from an additional 

field season in 2008 are also included. Comparisons are also made between the 

unselected sample of material from the recent excavation and the original collection 

from Hoffinan's excavation. 

Chapter 6 recaps the most important features of the re-investigation of 

Hoffinan'slRobberg Cave and the analysis of the new material. These are then 

further discussed within the context of the Late Holocene prehistory of the southern 

Cape coast. My final conclusions are summarized and presented in Chapter 7. 
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CHAPTER 2 

PREVIOUS ARCHAEOLOGICAL RESEARCH ALONG mE 

CAPE COAST 

2.1. INTRODUCTION 

The Cape coastal region has been a focus for human occupation for thousands of 

years, leading to the accumulation of a rich and diverse material cultural record 

documenting the major developments undergone by Stone Age communities over the 

last 100 000 years at least (Bailey and Parkington 1988). Material traces of the 

activities and behaviour of prehistoric humans have been preserved in a number of 

contexts, including caves and rock shelters as well as open middens consisting 

primarily of shellfish remains and scatters of artefacts. 

These sites and the people whose activities they represent have been a source of great 

interest to outside observers for hundreds of years. Succeeding generations of 

researchers have invoked a variety of paradigms in the attempt to account for the 

substantial variation evident in assemblages from different regions and times. Many 

of the research projects carried out along the Cape coast have been particularly 

interested in material cultural, environmental and behavioural changes associated with 

the most recent geological epoch, the Holocene, and the few thousand years 

immediately preceding it. Later Stone Age studies in the southern Cape coastal 

region were similar in character to those carried out along the western and eastern 

Cape coasts. Trends in southern Afri~an archaeology were in turn influenced by 

broader developments in archaeological theory and praxis in Europe and the United 

States. 

2.2. EARL Y ACCOUNTS AND ENCOUNTERS 

The earliest descriptions of indigenous people living along the Cape coast were by 

European explorers and later, colonists, who "discovered" and began moving into the 

region towards the end of the fifteenth century. Travellers arriving at the Cape in the 

wake of Diaz's voyage around the southernmost tip of Africa encountered several 

different groups of aboriginals, some of whom owned relatively large herds of 
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livestock, while some did not Most documentary sources of the time depict the 

indigenous inhabitants of the Cape as bestial savages on the verge of starvation, 

completely ignorant of agriculture and having to eke out a miserable existence 

harvesting corms and shellfish and, at times, meat from the decayed carcasses of 

whales washed up onto beaches (Raven-Hart 1967). 

The journal of Jan van Riebeeck (Thom 1954), who established a refreshment station 

at Table Bay in 1652, contains multiple references to indigenous people in the 

vicinity. It records trading transactions with stock -owners, confrontations between 

rival chiefdoms and a variety of other observations and encounters. Van Riebeeck 

employed a number of different terms in his descriptions of these people, ranging 

from the derogatory and generic to those which must have been used by different 

groups to identify themselves. His accounts also refer to various incidents of 

tobacco theft and cattle raiding allegedly committed by these people, and to attempts 

to indenture or imprison them. 

The accounts of other colonial officials and travellers passing through the present-day 

Olifants River Valley in the Western Cape during the second half of the seventeenth 

century are similarly marred by prejudices and inconsistencies in labelling and 

describing the people they encountered there (parkington 1977). The blanket terms 

"Bushman" and "Hottentot" were employed by early writers in reference to 

indigenous hunters and herders, respectively. The term Hottentot has largely been 

replaced by Khoekhoen as a classification for the prehistoric herders of the western 

Cape, while Bushmen may be referred to as San. Khoisan is recognized as the 

distinct racial category to which these people and their contemporary descendants 

belong. It should be noted, however, that the interactions and behaviour of different 

local groups inhabiting the Cape coast during the final stages of the Stone Age were 

complex and varied as they tried to formulate a response to the incursion of European 

settlers. Thus, herders who had lost their livestock may have fallen back on the 

exploitation of marine resources such as shellfish, thereby earning the well-known 

epithet of "Strandlopers". Hunters, faced with dwindling plant and game resources, 

may have retreated further into the interior of the country, or acquired stock from 

adjacent groups of herders. This precludes the drawing of absolute distinctions 
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between hunters and herders (Raven-Hart 1967; Parkington 1977; Elphick 1985; 

Barnard 1992). 

2.3. EARL Y ARCHAEOLOGICAL EXCA VA nONS 

From the mid-nineteenth century onwards, amateur antiquarians and collectors as well 

as specialists in a variety of scientific fields began to take an avid interest in the 

artefacts and living sites of Stone Age hunter-gatherers (Deacon 1990). Sites 

containing archaeological material were identified and explored at numerous locations 

in the eastern and southern Cape. These investigations ranged from the large-scale 

and often indiscriminate removal and sale of human remains by so-called "skeleton 

hunters" (Rudner and Rudner 1973: 94) to the collection of stone artefacts similar to 

those being unearthed from sites in Europe (Deacon 1990). Other interesting items 

of material culture, including bone tools, were also collected and sometimes donated 

to local museums (Rudner and Rudner 1973). 

2.3.1. EXPLORATORY EXCAVATIONS AT SITES ALONG THE ROBBERG 

PENINSULA 

Dr Peringuey, an entomologist and director of the South African Museum in Cape 

Town, was alerted to the existence of a series of potentially interesting caves along 

the Robberg Peninsula in 1908. At Peringuey's request, several of these sites were 

investigated by Mr Dumbleton of George and Mr Henkel ofKnysna. Dumbleton 

reported the presence of shell midden deposits in five of the caves, which had 

previously been visited by guano diggers and local residents. Henkel described a 

cave "with stalagmites and stalactites, the former resting on the shell midden" 

(Rudner and Rudner 1973: 94). Peringuey went to the Robberg Peninsula himself in 

1913. Test trenches were dug at two sites on the eastern side of the "Gap". Both 

contained human remains as well as artefacts. 

More extensive excavations on behalf of the South African Museum were carried out 

in 1917 by Rev. Sharples and Mr van Rooyen. They investigated three caves, B, C 

and D. The first two proved to be sterile. In contrast, Cave D was found to contain 
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an abundance of bone artefacts, ostrich eggshell beads, a grindstone and bored stone, 

some potsherds, ochre, and adult and juvenile burials with grave goods. Painted 

stones bearing images of animals and humans were discovered in close proximity to 

some of the skeletons (Rudner and Rudner 1973). Sharples and van Rooyen then 

proceeded to excavate the two sites on the eastern side of the "Gap" believed to have 

been investigated by Peringuey four years earlier. Excavations at these sites, namely 

Cave E and Cave F, the latter of which would come to be known as 

Hoffinan'slRobberg Cave, yielded similar remains to those recovered from Cave D. 

An additional cave on the west coast of the Robberg Peninsula, designated Cave G, 

was subsequently explored. Like the majority of other sites investigated by Sharples 

and van Rooyen, Cave G evidenced considerable disturbance on account of the 

activities of guano diggers and skeleton hunters. Skeletons found during the 

excavation of this site proved too frail for removal and transportation to the museum. 

A number of painted stones similar to those recovered from Cave D were retrieved 

(Rudner and Rudner 1973). 

2.4. LATER STONE AGE RESEARCH IN THE SOUTHERN AND 

EASTERN CAPE: 1920 - 1960 

By the late 1920s, archaeology had begun to emerge as an accredited academic 

discipline in South Africa. Two persons instrumental to this process were A.I.H. 

Goodwin and C. van Riet Lowe. Goodwin and van Riet Lowe proposed a tripartite 

division of the South African Stone Age into three stages based on the recognition of 

different stone artefact types. These three periods in tum were divided into various 

industries on the basis of common artefact classes. For Goodwin and van Riet Lowe, 

lithic remains constituted tangible evidence for prehistoric peoples' adaptations to and 

modifications of their environment. They were also regarded as a means whereby the 

migration routes supposedly followed by successive waves of immigrants from North 

Africa could be reconstructed (Goodwin and van Riet Lowe 1929; Deacon 1990). 

The most recent stage in human prehistory at the Cape, namely the Later Stone Age, 

was acknowledged as the one for which the greatest amounts of preserved material 

remains were available. The stone and other artefacts that originated during this 
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period were regarded as the material legacy of groups who were physically and 

culturally similar to the modem hunter-gatherers of the Kalahari. Goodwin and van 

Riet Lowe recognized two distinctive Later Stone Age industries, namely the 

Smithfield and the Wilton. The former was classified by van Riet Lowe as a largely 

indigenous development confined to the interior of the country and characterized by 

various types of scrapers. Three distinct variants were discerned and designated as 

Smithfield A, B and C. The relative ages of these were determined by examining 

visible patina on stone objects, particularly those belonging to the oldest of these 

industries (Smithfield A) and by changes in the frequency of raw materials (Goodwin 

and van Riet Lowe 1929; Deacon 1990). 

More pertinent to this discussion is Goodwin's description of the Wilton industry. 

His initial work on the subject is based on the examination of material from the 

Wilton Large Rock Shelter, a site located on a farm near Alicedale in the eastern Cape 

and excavated by Hewitt and his associates over several seasons beginning in 1921. 

The Wilton is defined by Goodwin in his 1929 synthesis co-authored with van Riet 

Lowe as a "pygmy" or micro lithic industry characterized by an abundance of small 

scrapers and backed crescents, the latter being the "type-tool" of this industry 

(Goodwin and van Riet Lowe 1929). The Bushman origin of this material was 

inferred from the human skeletal remains, distinctive cave paintings and 

ethnographically documented cultural items such as ostrich eggshell beads often 

found in association with the lithic remains (Goodwin and van Riet Lowe 1929). 

Between 1932 and 1935, Goodwin conducted excavations at an inland rock shelter on 

the farm of Oakhurst in George in the southern Cape. This was the property of the 

same Mr. Dumbleton who had participated in the first archaeological excavations at 

caves along the Robberg Peninsula. By the standards of the time, Goodwin's 

excavations at Oakhurst were meticulous and controlled. Changes in sediment were 

noted and the stratigraphy of the deposits recorded. The principle of super-position 

provided a relative chronological framework for the dating of archaeological materials 

and industries which had previously been lacking in Stone Age studies (Goodwin 

1938; Deacon 1990). The excavated deposit was "sieved through three meshes" 

(Goodwin 1938), and particular care was taken during the exhumation of human 

skeletons and documentation of various grave goods. 
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Goodwin (1938) reported the presence of three Later Stone Age industries 

superimposed one on top of the other at the site. These included the Wilton, 

subdivided into two cultural phases designated as the Developed and Normal Wilton; 

a scraper-dominated industry known as Smithfield C; and older material classified as 

Smithfield B. Similar industries were identified at a number of other sites in the 

southern and eastern Cape in the course of archaeological excavations which were 

undertaken with increasing frequency during this time. 

2.4.1. EXCAVATIONS AT MATJES RIVER ROCK SHELTER 

2.4.1.1. Dreyer's excavations: 1928-1929 

In 1928, a small pilot excavation was conducted at a rock shelter situated at the mouth 

of the Matjes River near Keurboomstrand, some 10km northeast ofPlettenberg Bay. 

The site was discovered by T.F. Dreyer, an entomologist who recognized the richness 

of the extensive cultural deposits which had been protected within the overhang. 

Large-scale excavations carried out by Dreyer the following year resulted in the 

removal of significant quantities of archaeological and anthropological material, 

mostly from the portion of the cave closest to the back wall (Dreyer 1933; Louw 

1960; Dockel 1998). 

In his written description of the lithic cultures and Stone Age populations associated 

with Matjes River Rock Shelter, Dreyer (1933) does not mention the methods he used 

in the excavation of the site and removal of artefacts and human remains. Nor does 

he disclose the actual amount of time he spent in the field. It is suspected that his 

excavation may not have been as controlled as that carried out at the Oakhurst Shelter 

by Goodwin. It is furthermore thought that the careless excavations typically carried 

out at caves along the southern Cape coast during the first two decades of the 

twentieth century may have prompted Goodwin's calls for professional standards to 

be adhered to in the excavation of archaeological sites (DOckel 1998). 

Dreyer (1933) discerned five different layers of occupation at the Matjes River Rock 

Shelter. Each of these was claimed to be associated with a specific racial group on 

the basis of physical attributes observed on human skeletal remains, notably crania, as 
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well as distinctive lithic artefacts and burial types. The layer nearest the surface, 

M.R., A.I. contained no lithics and a number of human skeletons. The second layer, 

comprised principally of Mytilus shells, yielded a macrolithic quartzite industry now 

known as the post-Wilton. This layer also contained an abundance of burials. An 

underlying layer of black loamy deposit, labelled M.R., C, contained all the diagnostic 

artefact types associated with Goodwin's Wilton and burials which differed from 

those of the site's more recent occupants in several important respects. M.R., D, 

located beneath the Wilton layer, contained large stone implement representing, 

according to Dreyer, a variant of the Smithfield A, and burials interpreted as 

indicative of cremation. The final layer in the sequence, M.R.E, contained fairly 

large quantities of stone artefacts, especially side-scrapers. 

2.4.1.2. Further excavations: 1952-1953 

In 1952, further large-scale excavations were conducted at Matjes River Rock Shelter 

by A.C. Hoffman and A.D. Meiring. These were carried out under the auspices of 

the Bloemfontein National Museum, where Hoffinan, a palaeontologist by training, 

served as director (DockeI1998). Hoffman and Meiring dug a trench cross-cutting 

the original trench dug by Dreyer, and removed large quantities of archaeological and 

anthropological material "from the deepest part of the remaining deposits" (Sealy et 

al. 2006: 98). Based on the purported richness ofthe site and significance of the 

finds, and perhaps pressure from Hoffman as a longstanding member of the Historical 

Monuments Commision, Matjes River Rock Shelter attained National Monument 

status in 1953. Data derived from Hoffman and Meiring's research were collated and 

published by Louw several years later (Louw 1960; Dockell998). 

As Dreyer had before them, Hoffman and Meiring identified five separate and clearly 

defined layers or horizons (Hoffman 1958; Louw 1960). The so-called Bushman 

Layer or M.R., A, was not re-excavated by Hoffman and Meiring, but was preserved 

as a witness section for future generations of researchers. This layer, which consisted 

primarily of ashy deposits, contained bedding grass along with a few lithic and non­

lithic artefacts. The underlying Mytilus layer or Layer B contained large quantities of 

mussel shells erroneously identified by Dreyer and his successors as Mytilus; 

numerous informal stone tools manufactured on quartzite as well as a selection of 

bone artefacts. A few potsherds were also recovered from this layer, but these may 
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have been ex situ. Layer C or the Wilton Layer yielded large quantities of microlithic 

stone artefacts manufactured on fine-grained raw materials, predominantly 

crypocrysta1line silicates, as well as a variety of items manufactured from bone, 

marine shell and ostrich eggshell. Layer D comprised consolidated ashy and often 

burned deposits and yielded stone artefacts now recognized as belonging to the 

Albany industry, as well as bone and shell artefacts. The bottom-most layer, Layer 

E, consisted of mostly sterile deposit and a few quartzite flakes (Hoffman 1958; Louw 

1960; Ludwig 2005; Sealy et al. 2006). 

Hoffman and Meiring were among the first southern African researchers to make use 

of the newly developed radiocarbon method to determine absolute dates for the 

occupation ofMatjes River Rock Shelter (DOckeI1998). Eight charcoal samples 

derived from two layers in the lower part of the sequence were submitted to Harvard 

University for analysis. Those from the Wilton layer (Layer C) yielded dates of 

7750±300BP and 5400±250BP, indicating a relatively long period of occupation of 

the site by the Wilton people. Dates of 10 500±400BP and 11 250±400BP were 

obtained for the Proto-Bushman layer or Layer D (Hoffman 1958). These dates were 

not accepted as accurate by all archaeologists (DockeI1998). In 1964, six additional 

charcoal and marine shell samples were taken by Inskeep from the standing section of 

Dreyer's trench and Hoffman and Meiring's cross-cutting. These were processed at 

the Groningen Laboratory by Vogel (1970). The samples were labelled according to 

their relative position in the stratigraphic sequence, which did not correspond directly 

to the cultural layers described by Louw (1960). Vogel's (1970) radiocarbon age 

determinations ranged between 3555±35 BP (GrN 5888), a date obtained for marine 

shell from the "uppermost level" of the sequence, and l0030±50 BP (GrN 5871), 

which was obtained for charcoal from the "lowest level". 

In his monograph on the finds from the 1952 excavation, Louw (1960) describes 

Hoffman and Meiring's field operations as scientific and systematic. He praises their 

record-keeping procedures and sampling strategies, and describes the finished product 

of their combined research as a work of great value and significance to the 

archaeological community. A scathing review of Louw's publication written by 

Inskeep in 1961 strongly rebuts this. Inskeep lists numerous errors and 

inconsistencies in both Hoffman and Meiring's field procedures as well as Louw's 
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descriptions of them and the archaeological remains from Matjes River Rock Shelter. 

The methods employed by Louw in his analysis of human skeletal remains from the 

site were severely criticized by Singer (1961). It is clear from these reviews that the 

work of Hoffman, Meiring and Louw fell far short of the standards set by Goodwin at 

Oakhurst. 

2.4.1.3. Renewed Excavations and other research 

In 1993, in order to rehabilitate the badly slumping deposits, resolve the stratigraphy 

and dating of the sequence and obtain additional material for systematic analysis, 

Hilary Deacon and Willemien Dockel conducted additional, small-scale excavations 

at Matjes River Rock Shelter. They focused on the deposits known as the Apex, 

located at the junction of Dreyer's trench and Hoffman and Meiring's cross-cutting. 

They recognized a total of 215 individual stratigraphic units which varied in thickness 

and extent from a few millimetres to around 50mm thick and encompassing the entire 

area of excavation. These were grouped into five members designated as TSM - W, 

TSM - L, LSL - U, LSL - Land LSL - C on the basis of the overall stratigraphy and 

contents of the different strata. Deacon and DOckel also removed a small amount of 

material, known as member EE, from an area near the entrance to the rock shelter. 

Nineteen charcoal and marine shell samples were submitted for radiocarbon dating. 

Age determinations for the Apex cutting ranged between 6720±25 BP and 10660±280 

BP. A charcoal sample from Member EE yielded an age of 4740±50 BP. Thus, all 

of the strata sampled by Deacon and DOckel originated during the early and mid­

Holocene; material dating to the Late Holocene had presumably eroded away and 

been lost prior to the re-investigation of the site. The stratigraphy and dating of the 

early and mid-Holocene layers, as well as their contents, was nevertheless 

informative. An occupational hiatus between 8000 and 9000 years ago was evident 

in the top ofLSL - U. According to DOckel (1998), this correlates with the 

occurrence of a break in occupation at Nelson Bay Cave at around the same time. 

The succession of lithic industries in the Apex deposits excavated by Deacon and 

DOckel is also comparable with that observed at Nelson Bay Cave. Interesting 

patterns were also discerned in the shellfish assemblage, and were attributed primarily 

to changes in environmental conditions. 
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Sealy, Henderson and Ludwig (2006) obtained a series of additional dates from 

skeletal and other remains accessioned in the collection of material from Matjes River 

Rock Shelter housed at the National Museum. Age determinations for five skeletons 

derived from the Wilton layer or Layer C range between 7400 and 5000 BP, and 

correspond to those published by previous researchers. Dates obtained for five 

skeletons allegedly recovered from layer B fall within the Late Holocene, and range 

between 3600 and 2200 BP. A single charcoal sample from this layer was dated to 

2050± 120 BP. Two individuals reportedly derived from the base of Layer B yielded 

dates of - 5000 BP. These specimens are probably associated with the older Layer 

C. The dates published by Sealy and her colleagues thus confirm the mid - Holocene 

chronology of Layer C, and place the Layer CIB transition at around 3500 BP. The 

latter date is close to that obtained for the beginning of the post - Wilton at Nelson 

Bay Cave at 3300 BP (Sealy et 01.). 

2.4.2. EXCAVATIONS AT HOFFMAN'SIROBBERG CAVE 

Hoffman's excavations at Hoffman'slRobberg Cave probably took place shortly after 

his and Meiring's fieldwork at Matjes River Rock Shelter. The National Museum's 

Annual Reports refer to the collecting of samples from the site in 1952. and to several 

site excursions in the early 1960s. No record of the actual excavations could be 

located at the Museum. Hoffman filed a permit to excavate the site in 1958, so it is 

likely that the excavation took place in either 1958 or 1959. According to the only 

published source available for this excavation, Hoffman dug a 1.5 by l.5m trench 

through approximately 2m of Later Stone Age shell midden deposit, recovering large 

quantities of human, faunal and cultural remains curated at the National Museum. 

The archaeological sequence bottomed out onto a sterile sand dune (F airhall, Young 

and Erickson 1976). No details concerning the archaeological and anthropological 

material derived from the site, nor of the methods employed in the course of the 

excavation, were published by Hoffman or his associates at the time. In contrast to 

the programme of research carried out at Matjes River Rock Shelter, Hoffman's 

investigations at Cave F did not include radiocarbon dating, but dates were obtained 

almost two decades later by Deacon and Klein. Shell samples taken from the top and 

bottom of the remaining standing section of Hoffman's trench yielded uncorrected 
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ages of3190±90 BP and 3770±100 BP, respectively (Fairhall, Young and Erickson 

1976). 

2.5. ECOLOGICAL AND SYSTEMS APPROACHES: 1960 - 1980 

From the 1960s to the 19808, ecological approaches and models held sway in the 

increasingly professionalized field of South African archaeology (Deacon 1990). One 

of the first researchers to argue for the use of an ecological perspective in the analysis 

of prehistoric peoples and their associated archaeological remains was J. Desmond 

Clark. As early as 1959, Clark regarded the different forms of the Later Stone Age 

cultural complexes identified by Goodwin and van Riet Lowe and present in a variety 

of regions throughout the subcontinent as indicative of regional specialization during 

that period. 

In a paper published in Current Anthropology, Clark discusses the evolution of 

specific cultural forms, social structures and behavioural patterns throughout the 

different stages of human prehistory in relation to a number of environmental factors 

and changes. The intimate relationship between human beings and their environment 

emphasized by Clark was to remain the hallmark of ecological studies well into the 

1970s. In addition to renewed calls for systematic field procedures, Clark made a 

strong case for the benefits of multidisciplinary studies in understanding the 

ecological settings of Stone Age communities, and the investigation of open camp 

sites rather than cave sequences in the attempt to reconstruct prehistoric settlement 

patterns (Clark 1959; 1960). 

Further impetus for the emergence and eventual predominance of ecological 

approaches in southern African Stone Age studies was provided by the re-orientation 

of American archaeology from a largely historical pursuit to an anthropological 

discipline concerned with the systematic testing of hypotheses informed by 

ethnographic data (Binford 1968). Contemporary hunter-gatherers living in marginal 

environments such as the Kalahari were increasingly seen as useful analogues for 

prehistoric populations, especially those of the Later Stone Age. Prevailing notions 

about hunter-gatherer existence were based primarily upon Richard Lee's detailed 
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observations among the!Kung San of Botswana, and were cemented during the "Man 

the Hunter Conference". Quintessential foragers in southern Africa, both modem and 

prehistoric, were characterized as highly mobile people living in relatively small 

bands with flexible social structures geared towards the effective exploitation of a 

range of abundant and predictable resources occurring within a specific environment 

(Lee 1968). This did much to change the widely adhered to, negative view of 

prehistoric hunter-gatherers as barely eking out a miserable and unpredictable living 

in environments with very little to offer in the way of subsistence. 

Additional changes to the field of archaeology in the United States, and later South 

Africa, concerned the central and often ambiguous concept of culture. In the 

majority of studies leading up to this period, culture had been perceived as a largely 

static entity exemplified by specific artefact assemblages. Change in these material 

packages was largely attributed to cultural contact or migration. Binford (1962 and 

1965) advocated a completely different view of culture as a system composed of 

various subsystems intimately linked to people's adaptations to their local 

environments. The aspect of peoples' cultures deemed most actively constrained and 

determined by the environment was their subsistence strategies. This new focus 

within archaeological studies led to a more systematic and detailed recovery and 

analysis of floral and faunal remains neglected in the lithocentric analyses of the 

previous three decades. 

2.5.1. LATER STONE AGE STUDIES IN THE EASTERN, SOUTHERN AND 

SOUTHWESTERN CAPE 

These trends are evident in much of the Later Stone Age research carried out at sites 

in the southern, eastern and western Cape between the 1960s and 1980s. In the 

former two regions, emphasis was placed on the investigation of long sequences 

sealed within caves or rock shelters which could be scientifically excavated and dated 

(Inskeep 1987; Schweitzer 1979). The main objectives of these studies, as dictated 

by the dominant paradigm of the day, were to reconstruct and elucidate the 

subsistence ecology and lithic and non-lithic technology of Later Stone Age hunter­

gatherers during the Holocene and the period immediately preceding it. 
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In the Albany district of the eastern Cape, Hilary Deacon launched an extensive 

programme of research into the prehistory of foraging populations living at sites in 

different ecological zones throughout the region. One of the key sites excavated by 

Deacon during the late 1960s and early 1970s was Melkhoutboom Cave. This site, 

originally investigated by Hewitt some three decades earlier, contained a long, well­

stratified archaeological sequence dating to the terminal Pleistocene and Holocene. It 

was also remarkable on account of the unusually well-preserved plant food remains 

protected within its dry interior. Deacon carried out additional systematic 

excavations at a number of other contexts, notably Highland Rock Shelter, situated in 

the contrasting environment of the Cape-Karoo midlands. Deacon's analysis of the 

archaeological data derived from these excavations was explicitly ecological in its 

orientation. Thus, significant differences in the faunal and floral remains, and to a 

lesser extent the stone artefact assemblages, from sites located in different ecological 

settings were attributed to the pursuit of contrasting subsistence strategies geared 

towards the exploitation of resources in particular habitats (Deacon 1976). 

Between 1966 and 1967, Janette Deacon carried out renewed excavations at another 

site in the eastern Cape previously investigated by Hewitt, namely Wilton Large Rock 

Shelter. Radiocarbon dates obtained for charcoal samples collected by Deacon in the 

course of her fieldwork, and a fragment of human bone from a burial uncovered fifty 

years earlier by Hewitt, provided dates of between 2270 ± 100 and 8260 ± 720 BP for 

the Later Stone Age sequence at this site. Deacon employed a framework drawn 

from cultural systems ontogeny, specifically the research of Clarke and Binford, in 

her analysis of the new Wilton dataset. In so doing, she ascribed changes evident 

within the Later Stone Age sequence at Wilton to the growth, maturation and eventual 

decline of the Wilton cultural tradition (Deacon 1972). Faunal remains were 

compared with those recovered by Hilary Deacon from Melkhoutboom Cave. 

Longer occupational sequences preserved at sites in the Cape Fold Mountain Belt 

were regarded as indicative of the existence of larger and more stable populations in 

this region as compared with the arid interior (Deacon 1972). 

Controlled archaeological excavations were undertaken at a number of sites on the 

southern Cape coast during the 1960s and 1970s. One of the best known among 

these, namely Nelson Bay Cave, will be discussed in some detail further on. 
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Investigations at Die Kelders, a site located on the eastern shore of Walker Bay, 

commenced in response to alleged threats to archaeological deposits within the cave 

posed by increasing tourism in the area. They also marked the beginning of a 

broader project implemented by the Archaeology Department of the South African 

Museum concerned with understanding numerous aspects of the ecology of 

prehistoric people living in the southernmost part of Africa (Schweitzer and Wilson 

1978; Schweitzer and Wilson 1979). Die Kelders Cave contained undisturbed Late 

Holocene deposits dating to between 2000 and 1500 years ago. Sterile layers formed 

during a substantial occupational hiatus at the site separated the Late Holocene 

occupation from much older deposits representing habitation during the Upper 

Pleistocene. The second phase of the South African Museum's study of the Agulhas 

region involved the excavation of Byneskranskop, a site located 10km inland of Die 

Kelders. The deposits in this cave covered a broader temporal range encompassing 

the terminal Pleistocene and Holocene. This occupational sequence was thus 

comparable to those preserved at Nelson Bay Cave and Melkhoutboom Cave. 

Relatively little archaeological research had been carried out in the southwestern Cape 

prior to the late 1960s. At this time, John Parkington initiated a series of excavations 

at sites in the region. The first two sites examined in detail by Parkington were De 

Hangen, inland in the Cape Fold Mountain Belt, and Elands Bay Cave, on the coast. 

The data from these two contexts informed Parkington's development of a seasonal 

mobility model to account for variation in faunal remains from inland and coastal 

occurrences. He posited that seasonal movement between the coast and surrounding 

hinterland would have optimized Later Stone Age hunter-gatherers' exploitation of 

food resources distributed unevenly throughout time and space. Such a response 

would, moreover, have been consistent with ethnographic accounts of modem hunter­

gatherers as well as those of European travellers who documented indigenous 

populations living during the final stages of the Later Stone Age (parkington and 

PoggenpoeI1971; Parkington 1972; Parkington 1976). 

Parkington and his associates went on to conduct surveys and excavations at open 

shell middens and cave sites at numerous other locations in the southwestern Cape, 

notably those in the vicinity of the Verlorenvlei. They maintained an interest in the 

seasonal occupation of sites and its archaeological indicators. From the mid-1980s, 
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they began to focus upon spatial and temporal patterning in the occupation of sites 

along the southwestern Cape coast throughout the Holocene. During the early 

Holocene, for instance, several caves on the Elands Bay coast were the sites of fairly 

regular visits by hunter-gatherers. This was followed by a 3500 year hiatus during 

which these visits ceased, only to be resumed from around 4000BP. From this period 

onwards, hunter-gatherer occupation of the coastal regions intensified, and shifted 

between coastal caves and open locations. Shifts in hunter-gatherer residence 

patterns and the exploitation of coastal resources were attributed to a combination of 

environmental and social factors either favouring or discouraging settlement at or near 

the coast at different stages during the Later Stone Age. The former include sea 

levels and climatic changes, while the latter include population growth and 

subsequently, the movement of herders in to the area (parkington et al. 1988). The 

Late Holocene prehistory of the Elands Bay region was further investigated by 

Antonietta Jerardino (1996) during the 199Os. 

2.5.2. EXCAVATIONS AT NELSON BAY CAVE: A RECORD OF 

CULTURAL AND ENVIRONMENTAL CHANGE 

Systematic archaeological excavations at Nelson Bay Cave, a site located on the 

southern side of the Robberg Peninsula near Plettenberg Bay, began in the early 

1960s. Following a preliminary visit to the cave by Ray Inskeep in 1963, it was 

selected for excavation on account of the long sequence of Stone Age deposits 

preserved within its confines. Given the rarity of scientifically excavated and 

accurately dated archaeological contexts in the region prior to the advent of the "new 

archaeology" in the 1960s, these deposits provided an excellent opportunity for a 

programme of controlled excavation and radiocarbon dating. It was furthermore 

hoped that conscientious archaeological inquiry would result in the recovery of 

evidence by means of which the changing environmental settings and subsistence 

patterns of prehistoric hunter-gatherers in the southern Cape could be reconstructed 

and interpreted (Inskeep 1987; Deacon and Deacon 1998). 

Nelson Bay Cave was excavated over a period of :fifteen years in several field seasons 

held in 1964-1965, 1965-1966, 1970-1971 and 1979. Between 1964 and 1966, 

substantial Later Stone Age shell midden deposits which had accumulated near the 
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entrance of the cave were removed under the direction of Ray Inskeep. A cutting 

subsequently known as "Inskeep's deep sounding" was also made into the deepest 

deposits further back in the cave. These contained a number of disturbartces as a 

result of the uncontrolled digging of skeleton hunters and other early explorers whose 

activities at sites along the Robberg Peninsula have already been described (Inskeep 

1987; Deacon and Deacon 1998; Ludwig 2005). Two subsequent field seasons held 

in 1970 and 1971 and led by Richard Klein focused on the late Pleistocene and early 

Holocene deposits exposed by Inskeep's previous, deep cutting (Klein 1972b; Deacon 

1978). The final field season in 1979 was led by Inskeep. 

Inskeep (1987) identified 148 discrete stratigraphic units in the Holocene deposits of 

Nelson Bay Cave. These represented a period of fairly regular episodes of 

occupation by Later Stone Age hunter-gatherers between 455-5890 BP. No major 

stratigraphic breaks were apparent in the sequence. Individual units were grouped 

into larger aggregates on the basis of changes in both faunal and artefactual remains. 

A close correspondence between shifts in these different types of remains has been 

noted (Deacon and Deacon 1998). 

The youngest group of stratigraphic units (2 - 30), dated to between 500 and 2000 

BP, consist of shell refuse found in association with pottery and the remains of sheep. 

The latter, which are present in the deposit in very small numbers, are believed to 

have been procured by the inhabitants of the site through either raiding or exchange 

with groups of herders. Other mammalian remains were well-represented in some of 

the units, notably units 22-29 (Inskeep 1987; Deacon and Deacon 1998). 

The next subset of stratigraphic units (31 - 64) accumulated during a period of fairly 

regular and intensive occupation between 2000 and 3300 BP. This stratigraphic 

aggregate is composed of shell heaps interspersed with occasional ash spreads and 

hearths (Deacon and Deacon 1998). Locally available quartzite constitutes the 

predominant raw material used for the manufactured of large quantities of informal as 

well as small numbers of fonnal stone artefacts. Grinding equipment, especially 

upper grindstones and rubbing stones, was also relatively abundant (Inskeep 1987; 

Deacon and Deacon 1998). 
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A wide variety of bone artefacts, including awls which were preferentially 

manufactured on bird bone, were recovered from units 31-64. These stratigraphic 

units also contained an abundance of marine shell artefacts including perforated 

Glycymeris queketti valves and pendants manufactured from fragments of abalone and 

alikreukel shell. The latter pendants occur in a variety of shapes, generally bear two 

perforations, and are edge-nicked along the outer margins. These were included as 

grave goods in one of the four human burials recovered in the upper group of 

stratigraphic units (Inskeep 1987). 

The faunal remains recovered from these units include large numbers of immature 

seals, mostly yearlings and second yearlings. Also included are the bones of more 

than ten species of deep sea fish. According to Inskeep (1987), the weight of fish 

bone per square foot of excavated deposit in units 31-64 is double the amount 

recorded in underlying strata. An increase in the number of species per units is also 

noted. A variety of marine birds, as well as molluscs including common rocky shore 

varieties were also recovered. The increased abundance of marine fauna in these 

units as well as units 2-30 of the Nelson Bay Cave sequence are indicative of 

increased reliance on these as food resources by the site's Late Holocene inhabitants 

(Deacon and Deacon 1998; Sealy and Pfeiffer 2000). Proportions of mammalian 

remains, by contrast, are lower in these units than in the overlying and underlying 

stratigraphic aggregates (Inskeep 1987). 

The remainder of the Holocene layers excavated by Inskeep, and dating to between 

3300 BP and 5800 BP, contained a microlithic stone artefact industry identified as the 

Wilton. Several differences between these units and the overlying post-Wilton 

deposit, as well as between different groups of layers within the Wilton, have been 

documented. The fme-grained raw materials quartz and crypocrystalline silicate 

(CCS) are much more common in stratigraphic units predating 3300BP. Quartz is 

particularly well-represented in units 65 - 78, while CCS is more abundant in older 

stratigraphic units. Miscellaneous retouched pieces manufactured on quartzite are 

more abundant in units which accumulated before 3300BP. Ochre pencils, the term 

applied by Inskeep to pieces of ochre showing evidence of utilization, and ochre­

stained lithics, also figured more prominently in units below 64. Perforated Donax 

se"a valves are better represented in units 79 - 104 than units 2-64 and 65 - 78. 
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Segments and drills were particularly abundant in the oldest group of stratigraphic 

units excavated by Inskeep, units 105 -148. Distinctive pendants manufactured on 

relatively thin fragments of shell, possibly Oxystele, occurred exclusively in these 

units (Inskeep 1987). 

The three youngest of the eleven Later Stone Age units recognized by Klein (1972b) 

also contained stone artefacts typical of the Wilton industry. These shell-rich units, 

which accumulated within a relatively short period between 5000 BP and 6000 BP, 

contained a wide range of micro lithic stone implements including small scrapers and 

segments manufactured on a variety of raw materials (Deacon 1978; Deacon 1998). 

In addition to marine fauna including molluscs, mammals, fish and birds, the Wilton 

units of Nelson Bay Cave contained high frequencies of small browsing bovids. 

Individuals of the genus Raphicerus were particularly well represented. This species 

favours the type of forested environment interspersed with open grasslands prevalent 

in the region today. Its presence in the Wilton levels of Nelson Bay Cave attests to 

the existence of similar conditions during the mid-Holocene. High frequencies of 

Raphicerus remains had been previously noted in the Wilton levels of Melkhoutboom 

Cave, a site located in the different environmental setting of the Cape Folded 

Mountains. Thus, the relative increase in Raphicerus during the Wilton may reflect 

widespread cultural rather than environmental change, perhaps in the form of a shift 

to subsistence strategies focused on the capture of small bovids using new techniques, 

such as snares (Klein 1972b). 

Four underlying stratigraphic units dating to between 8500 BP and 12 000 BP 

contained stone artefacts similar to those encountered at Melkhoutboom Cave and 

Wilton Large Rock Shelter. At these sites, stone artefact industries clearly different 

from the Wilton and recovered from stratigraphic units below those with Wilton type 

artefacts were simply referred to as pre-Wilton. At Nelson Bay Cave, stratigraphic 

units below the Wilton contained stone artefacts manufactured predominantly on 

quartzite. Large scrapers and miscellaneous retouched pieces replaced small backed 

scrapers and segments as the most abundant formal tool types. Backing as a form of 

retouch was absent in this part of the sequence. This industry, which was named the 

Albany, was also recognized at Boomplaas, a site located in the southern Cape 

interior and excavated by Hilary Deacon (Deacon 1978). 
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Faunal remains from the Albany layers include marine shell, which is present in small 

amounts in the oldest of these units and increases with time, as well as marine fish, 

mammals and birds (Klein 1972b; Deacon 1978). The presence of marine fauna in 

units post-dating 12 000 BP, and their absence in underlying strata, is a product of sea 

level changes which occurred during the late Quaternary. Specifically, a global rise 

in sea levels at 12 000 BP would have brought the coastline adjacent to the site within 

an acceptable distance for the collection of marine resources. The appearance of 

hippopotamus in the faunal remains postdating 12 000 BP may further attest to 

changes in sea level which ''may have altered the local drainage in tum creating 

suitable habitats for hippo very close to the cave" (Klein 1972b: 139). 

The replacement of Choromytilus meridionalis by Perna perna at around 10 000 BP 

occurred as a result of large-scale environmental changes, most likely relating to 

changes in ocean temperature. The remains of marine fish were larger, less varied 

and less abundant in the Albany units than the younger Wilton deposits. This may 

reflect fishing strategies centred on the use of nets to capture large species during this 

time, and the adoption of new, more efficient methods utilizing gorges during the 

Holocene (Klein 1972a; Deacon 1998). Among the mammalian fauna were two large 

bovids, namely the eland (Taurotragus oryx) and the warthog (Phacochoerus 

africanus), which were not present in the younger deposits and have not been 

documented in the region historically. Bushbuck (Tragelaphus scriptus and 

sylvaticus), which are well represented in the Wilton levels of the deposit, occur for 

the first time in the Albany units. The decline of large bovids and appearance of 

small species at this time corresponds to environmental changes associated with the 

development of more forested environments (Klein 1972b). 

The bottom-most three Later Stone Age units at Nelson Bay Cave, which have been 

dated to between 12 00~18 000 BP, contained a previously unclassified stone 

artefact industry designated by Janette Deacon (1978) as the Robberg. In contrast to 

the Albany units, quartz rather than quartzite was the preferred raw material for the 

manufacture of the unretouched microbladelets which are characteristic of the 

Robberg Industry. These were struck from pyramidal bladelet cores which were also 

recovered from the lowest part of the Later Stone Age sequence at Nelson Bay Cave. 
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A "late expression" of this bladelet - dominated industry was subsequently 

documented by Lyn Wadley (1996: 64) at Rose Cottage Cave in the former Orange 

Free State. Similar microlithic assemblages post-dating 12000 BP have been 

identified at other sites in the south-eastern part of South Africa (Mitchell 2002). 

The Robberg industry at Nelson Bay Cave and Rose Cottage Cave also includes small 

rather than large scrapers and some backed tools, although these are not nearly as 

abundant as in the Wilton units of both sites (Deacon 1978; Wadley 1996; Deacon 

1998). 

The Robberg units of Nelson Bay Cave are comprised exclusively of loamy soils and 

lack marine shell, in addition to other marine fish, avian and mammalian fauna. 

During the accumulation of these deposits following the Last Glacial Maximum at 

around 18 000 BP, characterized by a marine regression of more than 100 m, the 

shore would have been at too great a distance from the site for the exploitation of 

marine resources. The mammalian fauna from these units include the remains of 

numerous large bovids, including an equid and several alcelaphines, absent from 

deposits postdating 12 000 BP. At least two genera which are currently extinct, 

namely Megalotragus and Pelorovis, are present in the Pleistocene faunal assemblage 

from Nelson Bay Cave, along with species not found in the region historically. The 

presence of large grazing species in the Robberg units predating 12 000 BP attests to 

the existence of open grasslands during the terminal and late Pleistocene. 

2.6. CHANGING APPROACHES FROM THE 1980s 

The 1980s marked the beginning of another paradigm shift within the discipline of 

archaeology - one that would have far-reaching effects for archaeological research 

carried out in Europe and America, as well as Later Stone Age studies in southern 

Africa The interpretive or post-processual approaches that would influence many of 

the projects carried out after 1980 emerged largely as a response to the perceived 

shortcomings of the ecological and systems models advocated by the proponents of 

the new archaeology during the previous two decades. Systems and ecological 

approaches were criticized for their portrayal of Later Stone Age hunter-gatherers as 
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static entities at the mercy of the external forces of the environment (Mazel 1987; 

Jerardino 1996). Criticism was also directed towards the use of ethnographic data 

collected among the Kalahari San to elucidate subsistence and settlement patterns 

among prehistoric hunter-gatherers living in a variety of different settings and 

contexts. Contemporary hunter-gatherers, too, had been shown to be more complex 

and variable than had been previously accepted (Kelly 1995). Ethnographic data on 

San social institutions, notably hxara, and cosmology, however, continued to inform 

archaeologists' interpretations of Later Stone Age social networks and burial 

practices. 

Aspects of hunter-gatherer lifeways which had been bypassed in ecological studies 

with their emphasis on subsistence ecology were explored by the new generation of 

archaeologists. These include phenomena such as social relations and group 

organization which had previously been regarded as less archaeologically visible than, 

say, food procurement and stone tool production. Components of the archaeological 

record which had been given only cursory attention in previous studies were also 

addressed. Another development was the extensive application of stable isotopic 

analysis as a powerful tool for the reconstruction of prehistoric human diets. 

2.6.1. SUBSISTENCE AND SOCIAL INTENSIFICATION DURING THE 

LATE HOLOCENE 

Many Later Stone Age studies conducted after 1980 focused on the interesting Late 

Holocene period, a stage in human prehistory characterized by major shifts in hunter­

gatherer subsistence strategies and settlement patterns, as well as social relations. 

These changes had been noted by previous researchers, but were only one component 

in research programmes aimed at the excavation of long sequences and 

documentation of wide-spread environmental and cultural change. More recent 

research took the form of limited-scale excavations and/or the application of isotopic 

techniques to existing collections of archaeological and anthropological material to 

gain insight into the lifeways of prehistoric hunter-gatherers living at the Cape during 

the last few thousand years of the Later Stone Age in that region. 
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Increased exploitation of a range of abundant, predictable, and aseasonallocal 

resources has been documented at a number of Late Holocene contexts investigated 

during the 1980s and 1990s. These include the sites of Edgehill and Welgeluk, 

located in the eastern Cape and excavated by Simon Hall; occurrences in the Thukela 

Basin, Natal, examined by Aron Mazel; and sites in the Elands Bay - Lambert's Bay 

area of the western Cape coast which were re-interpreted by Antonietta Jerardino. In 

the former two regions, subsistence intensification became evident from 4500 BP and 

4000 BP respectively (Hall 1990; Mazel 1989a, 1989b). In the western Cape, it 

appears to have commenced somewhat later, at around 3500 BP (Jerardino 1996). 

The prolongation of access to certain resources through storage has been recorded at 

Edgehill and Welgeluk, where seasonally restricted seeds were collected and stored 

for future consumption (Hall 1990) and at western Cape coastal occurrences where 

the harvesting of large quantities of shellfish resulted in the accumulation of 

impressive megamiddens (Jerardino 1996). The consumption of substantial amounts 

of marine food by the people who occupied the region between 3000 and 2000BP is 

borne out by the results of stable carbon isotope analyses undertaken on a sample of 

archaeological human skeletons (Sealy and van der Merwe 1988). 

Subsistence intensification is regarded by a number of archaeologists as a response to 

increasing population densities and the curtailment of mobility accompanied by more 

permanent residence in circumscribed territories. In the Cape Fold Mountain Belt, 

populations expanded into regions showing few signs of habitation predating 5500BP. 

These include the riverine locations of Edge hill and Welgeluk (Hall 1990). Changes 

in hunter-gatherer lifeways at this interesting point in human prehistory also had an 

important social dimension; it has been suggested that prehistoric foragers 

. implemented strategies for ameliorating social tensions and maintaining relationships 

with adjacent groups. Jerardino (1996) regards the periodic scheduling of highly 

formalized gatherings at the aggregation site of Steenbokfontein Cave on the western 

Cape coast as such a mechanism. She contends they would also have served to 

powerfully reaffirm peoples' relationships with the landscape on which they were 

settled. 

Lyn Wadley was the first southern African archaeologist to differentiate between 

what she referred to as aggregation and dispersal sites on the basis of their material 
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cultural remains. She developed a model based on San ethnography in terms of 

which certain criteria are employed to classify archaeological sites as representing 

either the aggregation or dispersal phases of prehistoric hunter-gatherer settlement 

patterns and social activity. According to Wadley's (1989) model, aggregation sites 

are characterized by the presence of standardized lithic assemblages as well as large 

amounts of debris from the manufacture of ostrich eggshell beads and other artefacts 

used in gift exchange, known as hxaro among the San. The manufacture and 

curation of these artefacts is an integral part of the formal, ritualized behaviour 

associated with aggregation. Structured arrangements with regard to the use of 

space, particularly those premised on gender, are furthermore observed during this 

public phase in the lives of hunter-gatherer bands Dispersal, on the other hand, 

represents a private, informal phase during which certain norms of behaviour are 

relaxed. Dispersal sites can be expected to contain expedient rather than standardized 

stone artefact assemblages and little evidence of gift exchange. 

Two contemporary mid-Holocene sites in the Magaliesberg region of the North West 

Province, Cave James and Jubilee Shelter, contained assemblages which led Wadley 

to identify them as a dispersal and an aggregation site, respectively. The faunal 

assemblages from these sites were consistent with seasonal patterns in terms of which 

bands aggregated during the autumn and winter, and dispersed in spring and summer. 

Evidence for the use of small, locally abundant and previously unexploited food 

resources during the Late Holocene at these and several other small cave sites in the 

region, as well as a reduction in aggregation and hxaro activity testify to the 

disruption of existing seasonal patterns and increasing environmental stress. This is 

most marked in assemblages postdating 1300 BP and the incursion of farmers into the 

region (Wadley 1989). 

Returning to the eastern Cape, the increased identification of groups of people with 

particular places during the Late Holocene has been inferred by Hall (1990; 2000) on 

the basis of changes in burial practices during this period. The presence of human 

burials and domestic debris in the archaeological deposits at Welgeluk is consistent 

with its use as a ritual centre and living site as well as a repository for the dead from 

4500 BP; prior to this time, it had served only the latter purpose. Hall (1990; 2000) 

furthermore interprets the replacement of lithic technologies expediently 
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manufactured on locally available hornfells with those made almost exclusively on 

exotic silcrete at around the same time as a deliberate campaign by the site's 

occupants to actively signal and assert group and territorial affiliation. The 

reformulation of social networks to increasingly exclude other groups is attested to in 

the reduction of artefacts associated with shamanistic activities and hxara exchange in 

deposits post-dating 4000 BP (Hall 1990). Similar changes in social relationships 

among different groups of hunter-gatherers have been recorded by Mazel (1989a; 

1989b) in the Thukela Basin. 

Binneman (1995) presents an alternative view in asserting that intensification in 

subsistence strategies and stone tool production was cyclical rather than linear in 

nature, and that social networks among adjacent groups of hunter-gatherers living in 

the southeastern Cape remained fairly open and inclusive. He regards the distinctive 

macrolithic Kabeljous industry, which coexisted alongside a contemporary Wilton 

industry at caves such as Kabeljous River Shelter I and Klasies River Cave 5 for 

thousands of years, as a stylistic device whereby coastal hunter-gatherers ''transmitted 

information about themselves and their territory" (Binneman 1995:152) to inland 

Wilton groups with an established routine of coastal visits. The discovery of human 

burials in stratigraphic units associated with the Wilton, as well as those associated 

with the Kabeljous industry indicate that prior to about 3000 BP, neither of these 

groups had secured exclusive access to the site. Thereafter, Klasies River Cave 5 

assumed the status of a "special place" of ritual aggregation and interment of the dead 

- a place from which outside groups were selectively excluded (Binneman 1995). 

Some of the human burials from Klasies River Cave were noticeably more elaborate 

than those documented at Welgeluk by Hall. Burials from both sites yielded a variety 

of grave goods including large numbers of perforated marine and ostrich eggshell 

pendants, ostrich eggshell beads, bone and stone artefacts. These were observed to 

be more abundant in the graves of young people and juveniles than in those belonging 

to older people. According to Binneman and Hall (1987: 150) a likely reason for this 

is the redistribution of the "material wealth" accrued by older individuals who had 

died according to the reciprocal hxaro relationships that they had formed with the 

members of neighbouring groups during their lifetimes, and which needed to be 

maintained. The relative richness of the burials at Klasies River Cave 5 compared 
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with those from Welgeluk is interpreted by Hall and Binneman (1987) as a conscious 

display on the part of Late Holocene hunter-gatherers in response to pressures brought 

about by increased population densities. These social stresses would have 

exacerbated the demands placed on traditional hxaro exchange relationships in 

maintaining inter-group relations. Lower population densities are inferred for the 

more marginal eastern Cape environment (Hall and Binneman 1987). 

2.6.1.1. Economic and social ditJerentiation among the Late Holocene inhabitants 

of the Robberg Peninsula and Matjes River Rock Shelter 

2.6.1.1.1. Dietary reconstructions based on stable isotopic analysis: a case for 

economic separation 

Beginning in the 1970s, stable isotopic analysis of bone has been increasingly 

employed as a tool for palaeodietary reconstruction. These methods, based upon the 

differential fractionation of heavy and light isotopes of elements including carbon and 

nitrogen, are particularly useful in determining the relative contributions of terrestrial 

and marine resources to the diets of hunter-gatherer populations living in the southern 

and southwestern Cape during the Holocene. In the southwestern Cape, the 

terrestrial vegetation is predominantly C3, so that plants and animals eaten by hunter­

gatherers were depleted in l3C. Consumption of marine foods, which are enriched in 

l3C, is readily detectable in carbon isotope ratios in the collagen component of human 

bones. The southern Cape, on the other hand, receives year-round rainfall, and 

includes plants of both the C3 and C4 variety. As a result, the difference between 

average terrestrial and marine carbon isotope values is less clear. In this case, nitrogen 

isotope values serve as a better marker of marine food intake (Sealy 1997; Sealy and 

Pfeiffer 2000; Sealy 2006). 

In an article published by Current Anthropology in 2006, Judith Sealy reports the 

stable carbon and nitrogen isotope ratios of 69 Later Stone Age human skeletons 

recovered from Plettenberg Bay and the Robberg Peninsula, mcluding Nelson Bay 

Cave, and also from Matjes River Rock Shelter. The most interesting results are 

those for individuals dated to between 4500 and 2000 BP. Skeletons recovered from 

Plettenberg Bay and the Robberg Peninsula evidenced elevated nitrogen isotope ratios 

consistent with the consumption of large quantities of high trophic level marine 
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protein (pffeifer and Sealy 2000; Sealy 2006). Equally positive values were observed 

in the skeletons of males and females. Values for skeletons from Matjes River were 

considerably less enriched, reflecting the consumption of mixed diets including a 

significant terrestrial component as well as low-trophic level marine protein in the 

form of shellfish. 

On the basis of this evidence, Sealy (2006) argues that prehistoric foragers in the 

Robberg I Plettenberg Bay area between 4500 and 2000 BP practised a specialized 

economy centred on the exploitation of high-trophic level marine resources. Cape fur 

seals living in a rare mainland colony would have represented a "special foraging 

opportunity" (Sealy 2006: 578). The environmental setting ofMatjes River Rock 

Shelter presented no such opportunity, and so its inhabitants had to be satisfied with a 

more generalized diet. Subsistence strategies focused on the procurement and 

consumption of Cape fur seals appear to have been unaffected by significant shifts in 

artefact production documented at Nelson Bay Cave and numerous other sites at 3300 

BP. Corresponding changes in subsistence behaviour, specifically the increased 

consumption of shellfish, inferred on the basis of faunal remains are furthermore not 

substantiated by isotopic analysis (Sealy 2006). 

Sealy (2006) concludes that the clear economic separation between Late Holocene 

hunter-gatherers living along the Robberg Peninsula and at Matjes River Rock Shelter 

shown by her isotopic data could only have occurred among groups of people living 

in well-defmed and demarcated territories on a more or less permanent basis. The 

sample of skeletons pre-dating 4500BP was too small to detect any localised dietary 

patterns that may have existed during this time, but significant variation in the 

nitrogen isotope values of skeletons from Robberg and Matjes River Rock Shelters 

appears to be largely a Late Holocene development. Sealy also suggests that hunter­

gatherers settled in particular territories and carrying out markedly different economic 

activities would have recognized themselves as distinct social entities. This may 

have been manifested in differences in material cultural traditions between groups 

(Sealy 2006). 
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2.6.1.1.2. Differences in the artefactual assemblages from Nelson Bay Cave and 

Matjes River Rock Shelter: a material expression of separate identities? 

In order to explore this last, very interesting, possibility, Ben Ludwig undertook a 

detailed comparison of the contemporary material cultural assemblages from Nelson 

Bay Cave and Mages River Rock Shelter. Ludwig utilized previously published 

reports on the artefacts recovered from these sites, and examined certain components 

of the collections himself in the course of visits to the South African and National 

Museums made between 2003 and 2004. Material from Mages River Rock Shelter 

required greater personal attention, given the vagueness and ambiguity of reports 

published by Hoffman and Meiring (1958) and Louw (1960). 

Ludwig identified a number of potentially significant differences in the material 

cultural remains from Nelson Bay Cave and Matjes River Rock Shelter. These were 

most pronounced during the Wilton period (Ludwig 2005; Kyriacou 2006), and 

included variation in the production of backed microliths and use of specific raw 

materials. Specifically, while segments are present in similar abundances at both 

sites, backing of scrapers was more frequently observed on specimens from Matjes 

River Rock Shelter. The prehistoric inhabitants of this site also favoured fine-grained 

CCS in the manufacture of stone tools more than their counterparts at Nelson Bay 

Cave. Variation in stone tool manufacture at both sites was thought to reflect the 

existence and maintenance of distinct technological traditions by the sites' occupants. 

Other quantitative and chronological differences were apparent in the distribution of 

certain artefacts in the sequences at the sites. For instance, shale sinkers were present 

in large quantities in the post-Wilton levels of Nelson Bay Cave, particularly in layers 

postdating 3500BP. Only three of these items were recovered from layers A and B of 

the Mages River Rock Shelter sequence. Shale palettes and unmodified quartz 

crystals, both of which may have ritual connotations, were more numerous in the 

latter assemblage, particularly in Layer C. 

Fragments of decorated bone, bone beads, and perforated freshwater turtle carapace 

were considerably more abundant in the post-Wilton assemblage from Nelson Bay 

Cave than that from Matjes River Rock Shelter. Differences in the distribution of 

marine shell artefacts in the Nelson Bay Cave and Matjes River Rock Shelter 
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sequences were particularly interesting and significant. Shell crescents were 

manufactured in large quantities, but at different times, by the prehistoric inhabitants 

of both sites. At Nelson Bay Cave, the majority of these items derive from the post­

Wilton levels. Glycymeris and edge-nicked marine shell pendants, too, characterize 

the post-Wilton assemblage of Nelson Bay Cave. Differences in these highly visible 

objects, especially those which may have been used in personal adornment, were 

attributed to the purposeful assertion of group identities by Later Stone Age hunter­

gatherers who recognized themselves as separate social entities vis a vis other, 

adjacent groups (Ludwig 2005; Kyriacou 2006). 

2.6.1.1.3. The Late Holocene assemblage from Hoffman'slRobberg Cave 

The results of Ludwig's analysis could be interpreted as tentative support for Sealy's 

finding of social and territorial separation between Late Holocene hunter-gatherers at 

Nelson Bay Cave and Matjes River Rock Shelter. The presence of significant 

differences in the material cultural assemblages from these sites are consistent with a 

scenario in which their prehistoric inhabitants belonged to two socially separate 

groups who occupied well-demarcated territories and maintained their own lifeways 

(Ludwig 2005; Kyriacou 2006). The KeurboomslBitou estuary, a significant 

geographical feature of the Plettenberg Bay region, most likely marked the boundary 

between the two groups. The analysis of additional assemblages on either side of this 

presumed cultural barrier and demonstration of material cultural continuity at sites 

located within each territory would add considerable weight to the arguments put 

forward by Sealy and Ludwig. 

To this end, in 2006, Judith Sealy and I attempted to compare material recovered from 

Hoffinan'slRobberg Cave with that from Nelson Bay Cave. The former site is on the 

Robberg Peninsula approximately 400 metres away from Nelson Bay Cave. Dates 

obtained in 1976 for the top and bottom of Hoffinan' s trench (319O±11 0 BP and 3770 

± 100BP respectively, uncorrected dates on marine shell), place its occupation within 

the 4500~2000 BP time bracket. During a week-long visit to the National Museum, 

Bloemfontein, we examined and catalogued the previously undocumented material 

from Hoffinan's excavations. Particular attention was paid to those aspects of 

material culture most likely to indicate personal or group identity, including lithic 

and non-lithic artefactual remains. 
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There were a nwnber of similarities between the two sites: both had infonnal, post­

Wilton lithic industries consisting for the most part of unstandardized chunks and 

flakes manufactured on locally available quartzite. They also contained a wide range 

of beautifully manufactured bone artefacts. Several differences were noted, 

including greater emphasis on the use of ochre at Hoffman'slRobberg Cave. These 

were tentatively linked with the existence of slightly different social practices at the 

two sites. 

Some of the discrepancies between the two collections were puzzling. Of particular 

concern were certain categories of objects noted by Ludwig to be characteristic of the 

post-Wilton levels at Nelson Bay Cave and extremely rare or absent among the 

curated material from Hoffman'slRobberg Cave. These included both utilitarian and 

decorative items such as stone sinkers, unmodified quartz crystals, bone rings, shell 

crescents, marine shell pendants and perforated freshwater turtle carapace. Our 

interpretation of these patterns was constrained by a dearth of written records 

concerning Hoffman's excavations, his field techniques and decisions regarding the 

retention or discard of specific types of remains. We were therefore unable to 

determine whether discrepancies between the two collections were artefacts of 

Hoffman's excavation and collection procedures, or indicate significant differences in 

the production of certain objects by Late Holocene hunter-gatherers. The re­

excavation of Hoffman' s lRobberg cave in 2007 was conducted in order to try to 

resolve these questions. 

2.7. SUMMARY 

Archaeological research in the Cape coastal region over the last century can be 

subdivided into four chronological periods, each with their own methods, theoretical 

constructs and interpretations of Later Stone Age prehistory. All of these stages are 

represented in the "history" of archaeological investigations carried out along the 

southern Cape coast and at the sites of most interest to me. Early exploratory 

excavations were concerned with the removal of aesthetically pleasing objects of 

material culture without due consideration of their provenience or context (Deacon 
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1990). This fetishist or thing-oriented approach (Deacon 1976) is clearly evident in 

the descriptions of excavations conducted at cave sites along the Robberg Peninsula in 

the early twentieth century. Fieldwork undertaken during the 1920s and 1930s varied 

with regard to the methods employed. Changes observed within the lithic 

assemblages of sites excavated during this period were most often attributed to the 

movement of new populations into different regions. Such thinking pervades 

Goodwin's (1938) interpretations of the Oakhurst, as well as Dreyer's (1933), 

Hoffman's (1958) and Louw's (1960) interpretations of the lithic and human skeletal 

remains from Matjes River Rock Shelter. Excavations undertaken during this period 

at Hoffinan'slRobberg Cave are poorly documented. 

In the 1960s and 19708, variation in archaeological assemblages from sites in 

different ecological settings was thought to represent local adaptations to particular 

environments or conditions. Foremost among these was the availability and 

distribution of subsistence resources. Variation within archaeological sequences was 

attributed to widespread environmental changes which occurred during the transition 

between the Pleistocene and Holocene. Nelson Bay Cave, which was systematically 

excavated during the 1960s and 1970s, provides one of the most informative records 

of this interesting phase of human prehistory. Two different but not mutually 

exclusive strands of research characterize archaeological studies undertaken after 

1980. These include those in which variation in material cultural assemblages is 

regarded as the product of strategies actively employed by Late Holocene hunter­

gatherers to assert their identities and rights to certain territories, and the elucidation 

of prehistoric subsistence patterns by means of stable isotopic analysis. Both have 

played an important role in providing further insight into the lives of the Later Stone 

Age inhabitants ofMatjes River Rock Shelter and Nelson Bay Cave. This thesis 

represents an attempt to integrate new data from the poorly understood site of 

Hoffinans' 1R0bberg Cave into this broader context. 
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CHAPTER 3 

EXCAVATION, STRATIGRAPHY AND DATING 

3.1. EXCAVATION: APPROACH AND PROCEDURES 

As has been previously stated, the re-excavation of Hoffinan'slRobberg Cave was 

undertaken to achieve a number of clearly formulated goals. The first of these 

concerned the recovery of an unselected sample of material from the site to facilitate 

further analyses and allow me to evaluate the extent to which the existing museum 

collection is representative of the remains left behind by the Late Holocene 

inhabitants of the site. The second involved the documentation and interpretation of 

the stratigraphy of the deposits. These goals structured and informed the field 

procedures and sampling strategies used in the renewed investigation of the site. 

We elected to begin the new excavation by extending Hoffinan's existing trench 

(Figure 3.1.), working our way back from the remains of his original section. The 

drier western face of the trench, which was better preserved than the eastern one, was 

chosen as the most suitable area for further investigation. 

Before we could start excavating, we had to devise some means whereby fieldworkers 

could access the excavation area without causing too much damage to the surrounding 

deposit. The steep topography of the site, and the presence of several heaps of loose, 

shelly material near the cave mouth, renders these deposits particularly vulnerable to 

the effects of trampling. In order to minimize the impact of fieldworker traffic, a 

protective walkway was constructed using lengths of coir matting and numerous 

military sandbags filled with sand from a nearby beach. Areas where sieving and 

sorting were to be carried out were covered with plastic tarpaulins. 
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Figun: 3. I .Thc remnants urllurTman's trench prior to the 2007 eXC<l\ alion, 

A limi (eJ -senle approach sim ilar to that employed by DOckel ( 1998) in her re­

investiga tion ur Matj es R in~r Rock Shelter wa" considered appropriate for 

Hoffrllan's/l~obberg Cave. 'llJis strategy, whereby the volume ort hc new cxcavat ioll 

is kept relati\'ely small while individual strata within the stratigraphic scqucncc arc 

sampled and recordeJ, servcs Ihc dual interes ts of site c\)nscrvatinn and scienti fic 

mqlllry. W", hegall by excavating three sljuan:s. dcsign<lh.:d E4. 135 and E6, working 

bnck rwm whot rcmni neJ of Hoffman's original section to the point where we could 

Clit a clean, vcrticnl scction . Thi s was designated our new baseline. The deposit was 

rcmoved according to nmur:-!\ str;tti gr;tphic layers. differentiated on the basis (.1' 

cnlollr, texture, de. The idl.:Jll ification of these layers was made much easier by their 

exposure in HulTman's cutting. albeit slumped and enl(\ed in pJace~. In several plac es. 

we could iJentify J isturhances <IS a result of earlier poorly-contwlled excavali r,ns. 

The JepIls it rcmllVL-d fmm !'i\.luan;s E4, £5 and E6 Jeri vcs from only part oC the 1:.;1 fI1 

sljuares. We went on It) remove t\\O adLIit ional quarter squares or lj uadrats. D4a mld 

J>5b fmm an area \If the deposit which wo.!judged to he relatively und isturhed. 

Indi\'idual slr:!ta wcre recorded a.'i they were cxpt)sed and the num ber of buckets fi lled 

wi th dep\)sit removed from c3ch exca\'ation lmit wns logged. In the course ort he 
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excavation, th\,., main 1I:alures of the silt: were marred and drawings of the section 

produced. An additil)ll[ll field season in 2()()~ foc uscd upnn the excflv;!tioll of the 

remu·lI1ing. uneXCilvateJ quadrats. Some of the lithic and non-lithic materials from 

this bter excavOltion arc dcscribed and referred to in this thesis, :lhhough they were 

not induded ill quantitnlivt: analyses. 

IS 

" 

", 

" 

'" 
, 

, 
1; ',"\ 

" '\ 

~ -

.' , 

~ \I 

I 

~ • 
I , 

\ \ 

" 

(J 

~Il 

, , , 
I 

c' 

N 

A 

\ ~(.x-. "e 
,,~\~ 

"" 

, , 
I 
I 

I 
I , , 

,"\ 

c/ 
I 

" 

I 

C " 
I , , 

I , 

----
C~~ta ... r inteTY~1 in met,e, 
ap>,"o"mately abo", s<:a le",,1 

C wwaev""" Wlth m idden 
m.-.tc"'" 

U 10 m€tres -=- - - .-.c;j 

Figure 3.2.Sitc pbn of IlolTman's/Rohherg Cave showing the driplilK', I loffman's 

trench, the E-squarcs ( from teflto right E6, E5 and E4) and the quadrats (from kfil0 

right D5b and D4a) . 

3') 



Standard excavation and recording procedures were used in both excavations. The 

deposits were removed with trowels and brushes. The number of buckets of material 

removed from each stratigraphic unit was recorded. The bucket counts have been 

converted into a measure, in litres, of the volume of deposit in each layer. Each 

triangular bucket, when filled approximately to the rim, has a capacity of 10 litres. In 

2007, the excavated material was sieved through a 3mm mesh stacked above a 1.5mm 

mesh. The 1.5mm fraction was bagged, unsorted, in its entirety, and transported to 

the University of Cape Town. As much as possible of the 3mm fraction was sorted in 

the field and the remainder in the laboratory. The material was separated into its 

main components, namely shell, bone, charcoal and stone by the field team. Worked 

bone and shell items and other special finds were removed and curated separately. All 

of the stone, bone and the larger fragments of charcoal were retained for subsequent 

analysis. During field sorting of the shellfish residues, all countable specimens were 

retained from the quadrats. Fragments of shell were discarded. With the exception 

of a bulk sample of partial and complete specimens as well as fragments from a thick, 

undisturbed shelly layer (Portia) present in E5 and E6, shellfish remains were not 

systematically sampled from these units, and were discarded during field sorting. On 

the completion of the field season, the section was lined with plastic and buttressed 

with military sandbags to prevent it from collapsing and preserve it intact for future 

investigations. 

3.2. STRATIGRAPHY 

A total of 35 separate stratigraphic units were identified during the 2007 field season 

at Hoffman'slRobberg Cave. These are more fully described in Appendix A. They 

can be divided into two broad groups on the basis of the deposit matrices, contents 

and in some cases orientation and slope of the layers. The upper group of units 

consisted of several layers dominated by consolidated mats of Zostera capensis, an 

estuarine grass believed to have been used by Later Stone Age people as bedding 

material. The presence of Zostera in caves and rock shelters along the Robberg 

Peninsula was noted by Peringuey as early as 1911. It has subsequently been 

documented at a number of other southern Cape coastal sites including Die Kelders 
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and Matjes River Rock Shelter, although nowhere else is it as prominent as at 

Hoffman'slRobberg Cave. 

At Hoffman'slRobberg Cave, eight Zostera - dominated units were removed. These 

consisted of compacted Zostera mats interspersed with faunal remains, small pieces of 

stone and fragments of poorly preserved and badly discoloured shell. These layers 

were very prominent in the remains ofHoffinan's sections (Figure 3.1.), given that 

much of the finer sediment had eroded away. Once we had cut back to a clean 

vertical section along the BID section line, these layers could be seen to form a series 

of natural hollows sloping gently towards the mouth of the cave. A number of 

disturbances were evident within these units. In E6 and the southern edge ofE5, 

areas of loose, shelly, intrusive material were identified and removed separately in 

coarse units. Their irregular appearance and erratic jumble of contents contrasted 

sharply with the Zostera beds which were laid down in a more or less horizontal 

sequence. These layers, as well as some smaller areas of disturbance with which they 

can be related, most likely represent back-dirt from previous field activities carried 

out at the site. Furthermore, the presence of deep vertical cuts forming a step-like 

boundary where the intrusive layers have encroached upon and truncated the in situ 

deposits in E5 and E6, and a similar step-feature in the top-most Zostera units in one 

of the quadrats, is strongly suggestive of uncontrolled digging with shovels. A pit­

like disturbance in the north-western comer of the quadrat furthest from the cave 

mouth may have a different, more recent origin. These disturbances are clearly 

visible in the section drawing (Figure 3.3.) In total, approximately 555.5litres of in 

situ deposit were removed from the Zostera - dominated units. 

At the interface between the Zostera - dominated units and underlying shell-rich 

strata was a thin, hard, heavily burned layer designated as Ivan (indicated by the 

arrows in Figure 3.4.). This unit was so hard that it formed a shelf supporting 

overhanging Zostera-rich units, even in areas where the lower, shell-rich layers had 

eroded away. This was clearly visible in the remnants of Hoffman's profile. 

Immediately beneath Ivan was a more extensive horizon (Judy) comprised of charcoal 

and ash, as well as some shellfish and Zostera. Together, these two layers mark the 

boundary between the consolidated Zostera beds and shelly units beneath them. 
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removal of the shelly layers from [)4a and DSb, the boundaries between them bee,Ulle 

more dimcult to detect than had been the case previously. especially as \ve 

approached the bottom of the sequence. Approximately 1670 litrcs of archaeological 

deposit were removed from Ivan and the shell-rich layers. At a depth of 

approximately 1.6m. the archaeological deposit ceased and bottomed out onlo a dune 

comprised of very soft. fine aeolian sand v.hich would have constituted the original 

living floor oflhe site's earliest inhabitants during the l.ate Iiolocene. This is clearly 

visible in Figure 3.4.. and is consistent with the description of Hoffman's trench 

provided by Fairhall, Young and Erickson (1976). The top ofa grave shaft was 

evident in the dune sand beneath the archaeological deposit in E5. 

Figure 3.4, From left to right: E6, E5 and ES, after excavation. Note thin layer o f dark, 

compacted material (Ivan) indicated by the arrows. 

3.4. DATIN(; 

A suite of nine new radiocarbon dates was obtained for Hoffman 's/Robberg Cave 

based on sample materials collected during the 2007 tield season and submitted to 

Beta Anal}1ic for age detennination. Eight of these are derived [rom paired charcoal 

and shell samples taken from the top and bottom layers of the Lostera beds and the 

top and bottom of the shell-rich layers. An additional date on charcoal \vas obtained 

lor a heavily bumed layer directly above the sterile sand dune which marked the end 

of the occupation in question. With the exception of the shell samples from E6 
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Henry and E5 Tom, the samples were analyzed by means of Accelerator Mass 

Spectometry. The radiocarbon dates were converted into calendar years using the 

INTCAL04 and MARINE 04 calibration databases for terrestrial and marine samples, 

respectively. Both are based on data derived from the Northern Hemisphere. 

Table 3.1.Radiocarbon dates for Hoffman'slRobberg Cave (2007). 

Square aud Layer ReferellU No. Material Delta 13C Couveutiouai C14 Calibrated BC (2 sigma calibratiou) 

Age 

D5bBEN Beta - 241142 Charcoal -24.3 0/00 3370±40BP 1750 - 1590 BC & 1590 - 1530 BC 

D5bBEN Beta - 241143 Shell + 2.3 0/00 3640 ±40 BP 1430-1260BC 

E6HENRY Beta-241149 Cban:oal -24.80/00 3310±40BP 1690-1500BC 

E6HENRY Beta-241150 Shell +0.60/00 3750±60BP 1610-1360BC 

E4JUDY Beta - 241144 Charcoal -24.20/00 3760±40BP 2290 - 2110 BC & 2100 - 2040 Be 

E4JUDY Beta-241145 Shell +2.00/00 41OO±40BP 2000 - 1780 BC 

E5TOM Beta-241147 Cban:oal -22.90/00 3920±40BP 2550 - 2540 Be &; 2490 - 2290 Be 

E5TOM Beta - 241148 Shell + 1.7 0/00 4330±60BP 2400 - 2030 BC 

E4 RICHARD III Beta - 241146 Charcoal -26.50/00 3990± 50BP 2620 - 2440 BC, 2420 - 2400 Be &; 2380 - 2350 

Be 

As can be seen from the calibrated radiocarbon dates obtained for the top and bottom 

of the consolidated Zostera beds, this portion of the archaeological deposit 

accumulated in a relatively short period of approximately 400 years. The laying 

down of consecutive layers of bedding grass one on top of the other in what had 

become the sleeping area of the cave would have produced the characteristic angle 

and slope of these layers observed in the section (Figure 3.3.). There is no overlap in 

the calibrated dates obtained for the oldest of the Zostera-dominated units (Henry) 

and the youngest of the shelly units (Judy). This is indicative of a short hiatus 

between the accumulation of the Zostera beds and the underlying shell-rich units. 

Dates derived from charcoal and shell samples and a single charcoal sample for the 

lowest lying artefact-bearing layers in E5 and E4 respectively, provide the oldest ages, 

circa 4000 BP. Thus, the radiocarbon dates are consistent with the stratigraphy. 

Samples derived from marine organisms usually produce significantly older dates 

than those obtained from terrestrial ones. Uncalibrated radiocarbon dates on shellfish 

samples from Hoffman'slRobberg Cave conform to this trend, and are uniformly 

older than their counterparts on charcoal. Differences between dates on the two types 

of material range from 190 to 540 radiocarbon years. When compared to the two 
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original uncorrected dates of 3190± 11 0 BP and 33 70± 100 BP for 

Hoffinan'slRobberg Cave derived from limpet shells recovered from the top and 

bottom ofHoffinan's excavation (Fairhall et al. 1976), it is interesting to note that 

dates derived from samples taken in 2007 are significantly older. The date provided 

for the Zostera-rich layer near the top of the sequence (D5b Ben) by Beta Analytic 

predates the one for the top of the deposit cited in Fairhall, Young and Erickson by a 

minimum of 300 maximum of 590 years. A similar and possibly even greater 

difference can be observed in the date for the bottom-most shelly unit in E5 excavated 

in 2007 (Tom) and that provided previously for the bottom of the shell midden 

excavated by Hoffinan. The younger dates for the shell samples obtained by Deacon 

and Klein are most likely related to their original provenience within Hoffinan's 

trench. They may have been recovered higher up in the sequence than was 

previously thought. The nine new radiocarbon dates push the occupation of 

Hoffinan'slRobberg Cave further back into the Late Holocene. They indicate a 

period of occupation spanning approximately 700 years. This contrasts significantly 

with the long occupational sequences documented at Nelson Bay Cave and other sites 

along the southern Cape coast. 

3.4. SUMMARY 

During the 2007 field season at Hoffinan'slRobberg Cave, a small-scale excavation 

allowed for the collection of additional archaeological material, using currently 

accepted sampling and recording procedures as well as the documentation and 

interpretation of the stratigraphy of the Late Holocene deposits. Disturbed areas 

within the sequence were identified and their contents excluded from quantification 

and analysis. Nine new radiocarbon dates provide a refined temporal framework 

confirming the short-term occupation of the site, but situating this slightly earlier in 

the Late Holocene than previously realised. 
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CHAPTER 4 

SHELLFISH ANALYSIS 

4.1. INTRODUCTION 

The analysis and quantification of shellfish remains recovered from archaeological 

contexts elucidates prehistoric exploitation patterns and foraging strategies as well as 

key environmental conditions which prevailed at the time of their collection 

(Henshilwood et al. 2001). Changes in the relative frequencies of shellfish species 

within archaeological sites are commonly attributed to environmental factors 

including fluctuations in ocean surface temperatures and changes in the morphology 

of coastlines as sea levels advanced and retreated. For instance, regional variations in 

shellfish assemblages from the west and south coasts of South Africa result from 

differences in temperature between the cooler Atlantic and warmer Indian oceans. 

These conditions account for the differential distribution of shellfish species in 

archaeological contexts from different coastal regions. The presence. for example, of 

species known to occur predominantly along the colder Atlantic coast in sites further 

east serves as an indication of cooler water temperatures at certain stages in prehistory 

(Kilburn and Rippey 1982; Jerardino 1997; Henshilwood et aZ. 2001). 

Similarly, the presence of species commonly found on sandy beaches in assemblages 

from sites now surrounded by rocky shores reflects changes in sea level and coastline 

configuration. At Matjes River Rock Shelter, the transformation from sandy beaches 

to rocky shores brought about by marine transgression at the onset of the Holocene is 

documented by changing frequencies in the two dominant bivalve species associated 

with these two habitats, respectively, namely Donax serra and Perna perna (Jerardino 

1997; DockeI1998). At sites along the west coast including Yzerfontein and 

Pancho's Kitchen Midden, changes in the ratio of mussels, which favour rocky shores 

exposed to the open sea, to limpets, which do better in sheltered bays and gullies, 

provide further evidence for fluctuations in ''the nature and extent" of coastlines 

(Klein et al. 2004) and their position relative to archaeological sites. These changes 

have also been linked to the occurrence, during the summer, of toxic red tides which 

would have rendered filter feeders such as mussels inedible, and have by extension 

been used as a means of establishing the season of occupation of sites along the 

Elands Bay shoreline (Jerardino 1997; Halkett et al. 2002; Parkington 2003). 
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The influence of human preferences and decisions on differences in shellfish 

:frequencies within archaeological sites is equally significant but more difficult to 

demonstrate. It is accepted that the principle of least effort for maximum return 

would have been a salient feature of shellfish exploitation strategies, and that hunter­

gatherers would have favoured species with higher flesh yields, and larger specimens 

over smaller ones (Jerardino 1997; Halkett et al. 2002; Klein et al. 2004). Metric 

data documenting changes in mean shellfish sizes through time are regarded by 

researchers including Parkington (2003), Henshilwood et al. (2001) and Klein et al. 

(2004), among others, as an additional source of insight into human subsistence 

strategies and marine resource exploitation. 

Data obtained by Buchanan et al. (1978) on the maximum lengths oflimpet shells 

from archaeological and modem contexts in the Paternoster region showed a 

difference in size between specimens sampled from archaeological middens and those 

collected by Buchanan and his colleagues from the adjacent shore. Mean lengths for 

limpets from 21 archaeological samples were substantially lower than those for 

modem samples collected in the course of five shore transects and seven ''ten minute 

samples", in which as many large limpets as possible were identified and measured. 

The relatively small sizes of specimens in the archaeological samples was thought to 

reflect intensive exploitation of these species in such a manner as to "preclude most 

individuals from reaching matwity" (Buchanan et al. 1978: 91), thus driving the 

average size of individuals available for harvesting down. More recently, a 

statistically significant difference in the size of mollusc and limpet shells recovered 

from archaeological sites dated to the Middle Stone Age and Later Stone Age 

respectively has been observed in several west coast assemblages. In general, 

specimens from the former period are substantially larger than their counterparts from 

the latter. This difference has been attributed to the more intensive exploitation of 

shellfish as a critical food resource by hunter-gatherers during the latter period. It 

should be noted, however, that environmental factors including fluctuations in water 

temperature and turbidity also play an important role in determining the rate of 

growth and overall size of shellfish species (Jerardino 1997; Halkett et al. 2002; 

Parkington 2003). 
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In addition to the material from Hoffman'slRobberg Cave, this chapter includes a 

study of shellfish from an open midden site at Noetzie, on the coast just to the east of 

the Knysna Lagoon. The latter assemblage was selected for analysis due to the 

omission of data on shellfish remains in Inskeep's monograph on Nelson Bay Cave. 

The location of the site (30 km from Plettenberg Bay) and its Late Holocene dates 

make it an appropriate comparison for Hoffinan'slRobberg Cave. The assemblages 

from Hoffinan'slRobberg Cave and Noetzie are also compared with other Later Stone 

Age cave and open sites along the southern Cape coast. 

4.2. SHELLFISH REMAINS FROM HOFFMAN'SIROBBERG CA VB 

4.2.1. METHODOLOGY 

4.2.1.1. Sampling 

During the 2007 excavation of Hoffinan'slRobberg Cave, shellfish remains were 

recovered from all stratigraphic units. Shell from the incomplete squares E4, E5 and 

E6 was discarded at the site, with the exception of that from a particularly shell-rich 

layer (portia) in E5 and E6. All the shell from Portia in E5 and E6 was retained for 

analysis. In quadrats D4a and D5b, all complete shells or countable fragments (i.e. the 

apices of gastropods and the hinges of bivalves were retained from the 3mm sieved 

fractions for identification and analysis. Uncountable fragments were discarded 

during preliminary field sorting of sieved material from the D4a and D5b, but were 

retained in the case of Portia. Below, I report on the analysis of all countable shell 

from these stratigraphic units. 

4.2.1.2. Identification, Quantification and Measuring 

Shellfish remains from Hoffinan'slRobberg Cave were identified on the basis of their 

gross morphological characteristics (Schweitzer 1979). This was relatively simple 

with the aid of a reference collection of shellfish species common along the southern 

Cape coast. The shellfish remains from the midden layers of the Hoffman'slRobberg 

Cave sequence were relatively well preserved and therefore easy to identify. The 

Zostera beds, however, yielded few whole or countable specimens. Those that were 

recovered were quite badly decomposed. All specimens with the exception of those 
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belonging to the genus Burnupena were identified to species level wherever possible. 

MNIs for the dominant bivalve species Perna perna were calculated by counting left 

and right hinges, then taking either the higher number of the two or half of their sum 

as the minimum number of specimens present. The method yielding the higher total 

per layer was applied in each case. MNls for less well-represented bivalve species 

including Donax serra were obtained by adding all of the available binges together 

and dividing them by two. No attempt was made to differentiate between left and 

right hinges, as this can only be done for relatively whole specimens. 

MNls for the range of limpets, whelks, winkles and abalones recovered from 

Hoffinan'slRobberg Cave were determined by counts of their apices. For turban 

shells such as Turbo sarmaticus, counts were made on apices as well as opercula, with 

the element yielding the higher frequency providing the MNI for that species. 

Slightly higher counts were obtained on apices in the Zostera-dominated levels of 

Hoffinans'slRobberg Cave and on opercula in the underlying shell midden units. 

This is probably due to the greater resistance of the robust Turbo apices to 

decomposition caused by the acidic estuarine grass Zostera capensis. MNls for 

chitons, specifically Dinoplax gigas, are based on counts of their distinctive front and 

rear valves, with the higher number providing the MNI. 

Juvenile limpets « 20 mm long), whelks, winkles and turban shells are too small to 

provide a significant amount of food, and were probably transported into the sites by 

accident: attached to the bodies of adult specimens, or in clumps of seaweed. They 

were excluded from these counts. An exception to this rule was the limpet 

Scutellastra granularis, which tended towards very small sizes in both assemblages. 

All specimens recovered from Hoffman'slRobberg Cave were included in the 

determination ofMNIs for this species. The remains of other shellfish species that 

are not food remains, but were brought into archaeological contexts for other 

purposes, examples being Nassarius kraussianus and Glycymeris, are dealt with in the 

next chapter. Specimens with visible modifications such as perforations most likely 

attributed to human action are considered artefacts and have been discussed as such. 

Weights were recorded for all shellfish species in both assemblages. These are 

reported in Appendix B, and include sub-adult specimens as well as other marine 
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fauna such as barnacles incorporated into archaeological sites in a similar way and 

excluded from MNI counts. Shell fragments from Portia were weighed separately. 

To assess size differences and changes through time within and between assemblages, 

measurements were taken on complete limpet shells as well as Turbo sarmaticus 

opercula from Hoffinan'slRobberg Cave. Total lengths of a variety of limpet species 

and the maximum dimensions of Turbo opercula were recorded. The sample of 

measurable shell from D4a and D5b was small, so it was augmented with whole 

specimens from the E squares, where available. Turbo sarmaticus opercula from a 

partially sorted sample of material recovered from Hoffinan'slRobberg Cave during a 

further field season in 2008 were also included. Sub-adult limpets « 20mm) were 

excluded from this analysis. Only two species of shellfish, namely Scutellastra 

cochlear and Turbo sarmaticus, yielded sufficient metrical data for statistical analysis. 

Size distributions in different layers or at different sites were compared by means of 

the Kolmogorov-Smirnov test. This is a nonparametric test suitable for measuring 

differences in the cumulative distributions of paired samples in which data mayor 

may not be nonnally distributed. The results of these tests are summarized in 

Appendix C. 

4.2.2. RESULTS 

4.2.2.1. Shellfish species abundances 

The shellfish species abundances from Hoffinan'slRobberg Cave are reported in 

Table 4.1. A total of 10 084 shells were identified. Of these, only 432 were 

recovered from the Zostera - dominated units at the top of the stratigraphic sequence. 

These specimens also tended to be poorly preserved, often crumbly and eroded at the 

edges. It seems likely that decomposition of the Zostera produced humic acids which 

led to decalcification of shell. The condition of these shells contrasted markedly with 

the much better-preserved specimens from the lower, shell-rich layers in the site. 

The Hoffinan'slRobberg Cave shellfish assemblage is heavily dominated by two 

species: Perna perna accounts for 48.9% of the shellfish remains, and the large, slow 

growing limpet Scutellastra cochlear for 24.7%. Proportions of the former species 
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range between 32.6% and 63.8% in the Zostera-dominated units, excluding a single 

unit (Frank) from which only five countable specimens were recovered, none being 

Perna perna. In the underlying shell-rich layers of the deposit, proportions of this 

species are somewhat higher, ranging between 41.9% and 70.3%. Proportions of the 

dominant limpet species, S. cochlear, range between 13% and 34.4% in the shell-rich 

units of the sequence. The latter figure was obtained for a layer in the middle of the 

shelly deposit (Portia) for which the lowest frequency of Perna perna is recorded. 

Proportions of S. cochlear are considerably lower in the Zostera-dominated units, 

where they range between 2.1 % and 9.1 %. Once again, no specimens were 

recovered from Frank. 

Other limpets, including specimens which could not be identified to species level, 

account for a further 14.5% of the assemblage as a whole. In the Zostera-dominated 

units, S. longicosta is particularly well-represented and is present in proportions of 

between 2.1 and 18.6%. The large limpet S. tabularis is also more numerous in the 

Zostera - dominated units than in the shell-rich layers beneath. Two additional large, 

heavy-shelled species, namely Haliotis spadicea and Turbo sarmaticus, were present 

in small but significant proportions of3% and 2.4%, respectively. T. sarmaticus is 

considerably more abundant in the Zostera-dominated units, where it occurs in 

proportions of between 9.1 and 14%. In Frank, the layer from which the least 

countable specimens were recovered, this species accounts for 40% of the total 

shellfish remains. Proportions of T. sarmaticus are quite low in the underlying shell­

rich strata, with proportions ranging between 0% and 3.9%. The latter, slightly 

higher frequency was recorded for an extensive and heavily burned layer (Richard) 

near the bottom of the sequence. Small numbers of H spadicea were recovered from 

one of the Zostera-dominated units (Ben) and several of the shell-rich layers. 

Fragments of the larger species of abalone, H midae, were also found in Ben and in 

the shelly layers. Winkles, whelks and white mussels constitute a minor component 

of the Hoffinan'slRobberg Cave assemblage. The former two occur in only one of 

the Zostera - dominated units (Deon). The latter were recovered in greater quantities 

from the Zostera-dominated units. 
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Table 4.1. MNIs and percentages of the different shellfish species recovered from Hoffman's/Robberg Cave (D4a, D5b and Portia). 
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Shellfish soeeiel MNI % MNI Ole MNI % MNI 0/0 MNI 0;' MNI % MNI % MNI % MNI ~o 

P~m.p~ma 42 32.6 61 51.7 30 63.8 52 52.5 13 38.2 0 0 7 33.3 72 58.1 318 46.2 
DOllaxse"a 13 10.1 8 6.8 2 4.3 1 1.0 0 0.0 0 0 5 23.8 3 2.4 9 1.3 
Btlrbtltltt obllquata 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
DOllax sordidlll 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
SClltellastra IIrgenvlUei 3 2.3 0 0.0 3 6.4 2 2.0 0 0.0 0 0 0 0.0 1 0.8 5 0.7 
SCllteUlIStra Nrb.ra 2 1.6 3 2.5 0 0.0 0 0.0 0 0.0 1 20 0 0.0 5 4.0 25 3.6 
SCllteila,tra cochlellr 7 5.4 5 4.2 1 2.1 9 9.1 3 8.8 0 0 0 0.0 26 21.0 134 19.4 
SClltellllStra Iongkosta 24 18.6 15 12.7 1 2.1 4 4.0 3 8.8 0 0 3 14.3 1 0.8 12 1.7 
SClltellastra tablllllris 7 5.4 1 0.8 1 2.1 13 13.1 2 5.9 1 20 0 0.0 1 0.8 5 0.7 
SClltellastra gralllllaris 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 13 1.9 
ICymbIlI. mlnlllla 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
t::ymbllltt oclllu, 0 0.0 0 0.0 0 0.0 0 0.0 1 2.9 0 0 0 0.0 0 0.0 9 1.3 
Unidentified Hmpet 0 0.0 4 3.4 0 0.0 7 7.1 0 0.0 1 20 4 19.0 7 5.6 38 5.5 
Dmdrojissllrellll sCllteUum 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
FlssllreHJdae unidentified 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 2 0.3 
Turbo I.rmatlcln 18 14.0 12 10.2 5 10.6 9 9.1 4 11.8 2 40 0 0.0 3 2.4 13 1.9 
Turbo ef cldarls 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
Turbo sp. 12 9.3 6 5.1 4 8.5 1 1.0 6 17.6 0 0 1 4.8 0 0.0 0 0.0 
Nllcella sqllilmosa 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 1 0.1 
Bllmupma 0 0.0 0 0.0 0 0.0 1 1.0 2 5.9 0 0 1 4.8 0 0.0 17 2.5 
IOxyltele slnemls 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 1 0.8 10 1.5 
I Oxystele tlgrbta 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
! Oxystele varlerllta 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 
Oxylteie sp. 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0 0 0.0 23 3.3 
Hailotls spadlcea 0 0.0 2 1.7 0 0.0 0 0.0 0 0.0 0 0 0 0.0 3 2.4 50 7.3 
Dlnoplllx gl,lIS 1 0.8 1 0.8 0 0.0 0 0.0 0 0.0 0 0 0 0.0 1 0.8 5 0.7 52 
TOTAL: 129 100.0 . 118 100.0 47 100.0 99 100.0 34 100.0 5 100 21 100.0 124 100 689 100 
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Sbellfisb lnecies MNI 04 MNI % MNI 0;' MNI % MNI % MNI 0/0 MNI °4 MNI 0;' MNI % 
Pernll penlil 325 47.5 49 53.3 422 53.2 568 50.1 197 64.0 230 70.3 96 46.6 104 53.3 963 41.9 
DonfIX len'll 41 6.0 3 3.3 9 1.1 15 1.3 3 1.0 3 0.9 1 0.5 1 0.5 2 0.1 
BGrbIItIfJ obU!jutllll 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
DonfIX ,ordltlUI 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Scutelklltrllllrgenvlllel 0 0.0 1 1.1 3 0.4 5 0.4 0 0.0 2 0.6 2 1.0 0 0.0 40 1.7 
ScuteUlIStrll ""rbllN 22 3.2 1 1.1 17 2.1 16 1.4 4 1.3 5 1.5 4 1.9 1 0.5 71 3.1 
Scutellllstril cochlelll' 121 17.7 14 15.2 130 16.4 252 22.2 40 13.0 38 11.6 64 31.1 SS 28.2 790 34.4 
ScuteUIlltl'fllonglcoltll 12 1.8 4 4.3 11 1.4 12 1.1 1 OJ 1 0.3 3 1.5 2 1.0 55 2.4 
ScutelJllstrll tduhl'" 14 2.0 1 1.1 1 0.1 3 0.3 0 0.0 0 0.0 0 0.0 0 0.0 26 1.1 
Scutel/tutra gNnulllrls 8 1.2 5 5.4 55 6.9 58 5.1 9 2.9 15 4.6 0 0.0 S 2.6 17 0.7 
Cymbu14 mlnltlla 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 0.1 
Cymbu14 oculul 15 2.2 1 1.1 1 0.1 23 2.0 0 0.0 2 0.6 I 0.5 2 1.0 43 1.9 
Uaidentifted limpet 18 2.6 3 3.3 28 3.5 56 4.9 17 S.5 12 3.7 20 9.7 10 S.l 136 5.9 
Dendrojl.rlurellll,cutellum 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.0 
F/ssurellldlle wnidentifted 1 0.1 0 0.0 3 0.4 3 0.3 0 0.0 0 0.0 2 1.0 2 1.0 1 0.0 
Turbo ,.""lItlcUI 7 1.0 2 2.2 11 1.4 17 1.5 3 1.0 5 1.5 6 2.9 3 1.5 31 1.3 
Turbo d. cidllris 0 0.0 0 0.0 1 0.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Turbo .p. 0 0.0 1 1.1 0 0.0 3 0.3 0 0.0 0 0.0 0 0.0 3 1.5 0 0.0 
NuceU.'/fUtlltlOllI 0 0.0 0 0.0 0 0.0 0 0.0 1 0.3 0 0.0 0 0.0 0 0.0 0 0.0 
Burnupenll 14 2.0 1 1.1 52 6.6 48 4.2 17 5.5 5 1.5 1 0.5 1 0.5 27 1.2 
0XYltek slnemls 2 OJ 0 0.0 5 0.6 3 0.3 0 0.0 0 0.0 1 0.5 0 0.0 5 0.2 
O."ek t/grln" 0 0.0 0 0.0 0 0.0 1 0.1 3 1.0 1 0.3 0 0.0 0 0.0 3 0.1 
if.!xyliek vtlrlegtllil 0 0.0 0 0.0 1 0.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.0 
Oxystele .p. 10 1.5 I 1.1 24 3.0 25 2.2 6 1.9 4 1.2 0 0.0 1 0.5 25 1.1 
HlllIotb IPtldlcea 66 9.6 2 2.2 IS 1.9 19 1.7 6 1.9 1 0.3 4 1.9 3 1.5 56 2.4 
DlnoplllJC gI(1II 8 1.2 3 3.3 4 0.5 6 0.5 1 0.3 3 0.9 1 0.5 2 1.0 3 0.1 
TOTAL: 684 100.0 92 100.0 793 100.0 1133 100 308 100 327 100 206 100 195 100 2298 100.0 
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I"'L ..... !_L sDe£les MNI °/. MNI 0/. MNI % MNI % MNI MNI 1tJ. 
Pentapema 157 4S.0 99 60.4 29 50.0 lOIS 49.2 78 4930 48.9 
DOIIIlX serra 9 2.S 1 0.6 4 6.9 16 0.8 10 159 1.6 

. Barbatla oblliLuato 0 0.0 0 0.0 0 0.0 1 0.0 1 2 0 
DOIIIlX sordldJls 0 0.0 0 0.0 0 0.0 1 0.0 0 1 0 
Scutelltutra argavlllei 0 0.0 0 0.0 0 0.0 8 0.4 3 78 0.8 
Scutellastra bfll'btua 9 2.8 7 4.3 1 1.7 19 0.9 5 218 2.2 
Scutelltutra coclllea, 98 30.0 38 23.2 9 15.5 631 30.5 23 2488 24.7 
Scutellastra lollglcosta 1 0.3 0 0.0 1 1.7 32 1.5 11 209 2.1 
Scutelltut,a t.larb 0 0.0 0 0.0 0 0.0 6 0.3 2 84 0.8 
Scutelltutra.f!!ll!ulll,is 10 3.1 2 1.2 3 5.2 33 1.6 3 236 2.3 
I Cymbul. mlIIlata 0 0.0 0 0.0 0 0.0 0 0.0 0 2 0 
iQtmblll. ocullls 3 0.9 1 0.6 1 1.7 13 0.6 4 120 1.2 
U.identified limpet 15 4.6 9 5.5 6 10.3 121 5.8 1 513 5.1 
Dmdrojissurella scutellllm 0 0.0 0 0.0 0 0.0 2 0.1 0 3 0 
FlssureHidae unkleatifted 3 0.9 0 0.0 0 0.0 5 0.2 0 22 0.2 
Turbo s.rmfltlcus 7 2.1 0 0.0 0 0.0 80 3.9 1 239 2.4 
Turbo ef cldllrls 0 0.0 0 0.0 0 0.0 0 0.0 0 1 0 
Turbo sp. 0 0.0 0 0.0 0 0.0 5 0.2 0 42 0.4 
Nucellll sqlltmtOsa 1 0.3 0 0.0 0 0.0 0 0.0 0 3 0 
Bumllpella 5 1.5 3 1.8 2 3.4 10 0.5 4 211 2.1 
Oxystek sillemis 0 0.0 0 0.0 0 0.0 0 0.0 1 28 0.3 
IOxysteie t/grilla 0 0.0 0 0.0 0 0.0 0 0.0 0 8 0.1 
IOxysteie variegllta 0 0.0 0 0.0 0 0.0 0 0.0 0 2 0 
Oxystele sp. 3 0.9 0 0.0 1 1.7 4 0.2 4 131 1.3 
Hallotis spadlcea 4 1.2 3 1.8 0 0.0 54 2.6 10 298 3 
D",oplax glgtlS 2 0.6 1 0.6 1 1.7 11 0.5 2 56 0.6 
TOTAL: 327 100 164 100 58 100 2070 100 163 10084 100 
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4.2.2.2. Changes in the size of two shelltish species 

The lengths of complete specimens of ,'\'culetlaslra cochlear and opercula of Turho 

sarmalicus were measured with digital callipers to the nearest 0.1 mm. 

Since sample sizes were small , an attempt was made to explore the effect of samrle 

size on these results. To this end, the small numbers of measurable shells from the 

most shell -rich layers in quadrats D4a and D5h were measured fi rst. The same 

measurements were then made on expanded samples including whole shel ls recovered 

from the E squares. Some difference in the pattern is indicated. 

Size distributions for S. cuchlear from Iloffman's/Robberg Cave arc presented in 

Figures 4. 1--4.5. Specimens from the combined "Lv.I'few - dominated units and one 

of the uppermost shell-rich layers (Katharine) are most frequently within the larger 

size categories. This applies to both the smaJi and expanded samples. The largest 

sizes were recorded for 5,'. cochlear from Katharine . No speci mens smaller than 

O.4cm were recovered from the Zostera - dominated units. Taphonomic processes, 

as well as the relatively low frequencies of S. cochlear observed in the Zostera beds. 

may have pl ayed a role in producing this distrihution. 

Hoffman'slRobberg Cave: S. cochlear: Zostera -
dominated units 

o o 

~ - 25 -30· 35-40-45-~- 55-60-65-70-45 -
24.9 29 9 34 9 399 44.9 499 54.9 59.9 04 .9 69.9 74.9 799 

No. of specimens 

I ~ Small sample (D4a arx1 DSb) 0 Expanded sample ' 
~- . -

Figun: 4.I.Size distributions of S. cochlear from thl: Losleru---dominated units, 

J-loffman 's/Robbcrg Cave. 
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Hoffman'slRobberg Cave: S. cochlear: 
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i iii Smal~ sample (D4a and D50) I:J Expanded sample_ 

Figure 4,2.Size distributions of S. ("JChlear froll1 Katharine, !-loffman's/Robberg 

Cave. 

Size distributions for three underlying she lly layers near the middle (Nathan and 

Portia) and bottom (Richard) of the seq uence are clearly bimodal. Significant 

quantities of specimens from these strata arc within the two smallest size cat{:gorics 

(20-24.Qmm and 24.Q- 29.9m rn) and two of the larger size categories (45- 40.9rnm and 

50-54.9mm). Ccmsiderahly fewer are within the intermediate size brackets or those 

exceeding 55mm. Distributions differ slightly in the small and expanded samples 

from Nathan and Richard but both are bimodal. These distributions may be thc result 

of the phenomenon whcreby the smallest juveni le S. cochlear live on the hacks of 

larger juveniles and adults in a "multi-tiered arrangement" lBranch 1975). Juvenile 

specimens which would have had little value as food reso urces may he incorporated 

into archaeological sites by being carried in on the backs oflarger individuals 

collected for consumption. 

Hoffman's}Robberg Cave: S. cochlear: NATHAN 

" ," , 

!8 ' ~ ' " " I l! , ' , ~ 
'! ' 
0 + + 

00 00 

~ ~ ~ (> ~ {' {' (> {' (> <" (> 
",(> 0,(> o,~ of 0,(> ",<" ",(> 0,(> ,p o,~ 0,(> 0,(> 
~ ~ ~ ~ ~ ~ ' ~' #- ~ ' ~' ~ ' ~ -

cf' 't{.:,' _,,(J " 0.,'" ",(J \<{.:," V?' ",,,,' '0"," «0"' - ,\(J' ",-",-

SiZE> CiltegOry (mmJ 

[.r Sm~n_ s~mple ([).4a amI D5b) 1l Expar«led s~mple I 

56 



Figurc 4.3$;7£ diSiributiolls- of S, Lfxhh!llr from Nathan, Iloffman '~J{obbcrg Cavc, 

Hoffman'slRobberg Cave: S , cochlear : PORTIA 
(E5&E6) 
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Figun.: 4.4 $ iZl: diSlri outinns for S. crlchlear from Portia. Hoffman' sfRobberg Cavc, 

HoHman's/Robberg Cave: S , cochlear : RICHARD 

I 
~ Small sample (~a and 050) fl &p,IrIded S~Tp'e ! -.J 

Figure 4 .5.Sizc d istributions for S, coc:h/;:ar from Ri chard. "fo ftinan" 1'IRohbcrg Cavc. 

KolrllogoJ"Ov-Smimov tests carried out on small samples of S. cOl.,hlear from 

individllal layers at thc top (Katharine). middle (Nathan) and bMtClm (Richard) of the 

mH.ldcn S(;qucm:c revea l stll1islica1!y :-; ignificant di fTcrenecs at thc O,HS s ignificancc 

leve l in sizes b ... tw(:cn Katharine and 1he I"\\"o undl'rl~ ing layers Na1han and Ri chard 

(Tests I and 2). No s igniti(:alll differences ex ist belween Nathall and Richard ( Te,~ 1 

3). rests c(1nducted on l::irgcr samples yielded sligh tly different result s. There is no 

stati stically significant difference in sizes; between the Lostera- do minated unib and 

Katharine and Port ia crests 4 and 6), They arc all layers ill whh.:h the larger size 

categori es (4S----{,4.9mm) are well represented. Results for Kolmogorov-Smirnov tests 

condw.: tcd on specimens from Katharine and Porti a (Test 9) n:vcalcd statistically 
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sigll ili cmt differences between them. Urealer numbers of smaller speeimen s a re 

ind uJed allllln!; Ihl.' reeovercd rl:!mains fm m Purtia. Differenel.'s were a lso t:viJenl 

hctween the Zustera uominaleJ unil .. , Katharine and Portia as compared to two o ther 

shell -ril' h units, Nathan and Rk hard (Te;';L<.; 5, 6, 7. X. 10 ilnd II ). N (I sial ist i.:al ly 

s ignilicant diflcrcncl'S were o~scrved between the latter two uni ts {Test 12). l"hese 

incl uded signifi -.:ant UlJl ll l>ers of s]lI..'Ci ml.' lls frum the smaller size dassel). 

Juvenile S ('I) t:h/wr oftenleav\,: di ~1inc l. penr-shaped indentations or impressions 0 11 

lhe t-.al'k s of the adults on whic h they live (Fi gurt! 4 .6.). TIle maximum leng.1 hs o f 

tht se.' illdctll<lli,'!ls, \\h l:! fC complete, where nwnsun:d in nrder to rc ~·,) nstruel :lI1d pilI! 

the <lpprOXi rnlllc si z~~ distribul ions of j uvl.:nilc limpets fwm a si ngll' shl.: ll y laYl'r, 

Portia. In th is wa~ ' , :m attt'lllpl Wit <.; nwde \0 determine \vhdlu,:r (II' not tltl~ .~tlla ll e r 

indi,·idua]:.; preSl' ll t ill Nuth:m , Portia and Richard wen: inco rpllf;lll:d illi O Ih l.! s ill.: 

'Kci dr.llta lly . The r,,:~u Il Slru l.: leJ size d istri butions arc presented in Figure 4.7 

Figure 4.0 . Adult .')'. "oell/ear with vi sible indentations caused by jun-:niles living on 

ils bnrk . Thc scak lISI.:U is 1501lltl1 in Il'I1gth. wi th small er s ubdivisions every IOmm 

and larger subJ ivis iom; t,! Vl' ry 50mm . 
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Figure 4.7 .Reconstnlc rcd s ize distributjons of juvcni Ie .0..,'. cOl:hlcar from PClrtin, 

HofTman's/Robbcrg Cave. 

The majority of the indentations on adult S. cochlear from Portia measure betwl'Cn 

10- 14.9mm and I j - I Y.9null, A si!;llitic;mt number of the ohscrvati(ln~ ab o fa ll 

within the 2 - 24. 901rn size catego ry. The slightly largcr sizc catcg,ol) 25 29 .l)rnrn 

is ab o fa irly well repreSt!llled . Ahhough specimens larger lhan 30mm Iml) Ii \ c: on 

the backs of adulls, it appears as uthe majori ty of iudi\'iduals thai do so l'ang~ 

bcn\L'Cn 10-30mm in size. Thus. it is prohable that the numerous illdi" idua ls from 

these s ize c;ltcgories prcscnt in (hl' shell-rich b yers Nathan and RlcharJ, :lnd 10 a 

le.'iser e.'(lent. Pon ia. would have entered the deposit coincidentally rather than 

intent io na lly, This docs nOI. howe,,!:r, mean that these small specimens wc rl! not 

consumed by the prehistoric inhabitants of the site. 

T. sarmatiCIIS opcrx:uln rcco\'~red from Hoffman's/Robberg Cave it1 2007 were al so 

measured, but the small sample sizes precluded meaningful analysis. These .'imnples 

wefC augmented with specimens derived from a subscquent field season cnrried O\lt in 

200F;. during which si.x additional quadrats \l,'erc excavated. Mcuic data for the 

combint:d ZOSler(l- dominated units, and three shell-rich layers at the m iddl e I'Ind 

bouom of the midden sequence, :ue prt:Senh:d in Tahle ..J .2. The high":;t m c-all sizes 

for T sarmul;CIJ5 opercula were rewrdcd lor the Zostera m·ds. Smaller values \l,cre 

obta ined fo r two undcrlying shelly laycrs, I\",lh';l: and Portia. Means and medians 

rt!\:orded for the bOllom-most !.hclly layer were s lightly higher. 
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Tahl e 4.2.Lenglhs and basic dt!scriplivc sllilistics for T sarmaticu$ opercub from 

Iloffman 's!l<obbt:rg Cave. 

I V:1 lid" --

Z(J.flt!rll I\;:ds I NATH AN l>()tH~ , RICH~~ r~J 
.N 

-- , " 31'> i_~ _, 
M ea ll lell !.; '" 27.5 23.5 ! 23.9 1'6_1 1 

Median 272 23.3 23 .9 24.7 I , 
.. _---

IS.3 Mil. i.null! IJ IS5 

I ::~ l !\·1H:.-i 111 II 111 ~ I.~ 

~f'6-' .- ,,- . . -.----
S hlillJard 6,2 6_9 

Dc..-Ial ion ~ -- - -- I ----- - - - - - -- , 

Size distributions for the combined Zostera - dominated units. and three shell ·ridl 

layers at Ihe middle and boltom of lhe midden sequence, are presented (Figures 4 .M.-

4. \ 1 .). Tn wnlmOil with the pmtcrns observed for S. cochlear, most t,f the 'I: 

.H.lImalicu.)· opl.:r.:ula. from the Zusl£'ra beds fall within the larger size c31cgorks (.20-

24.9mm and 25-29.9mmmm). No speci mens smaller than 15rnm WC:fe recovered 

from these strata . r he delete rious dfet ts of cshmrine gr.lSS ;ue probahly responsihle. 
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Hoffman·sJRobborg Cave: T. sarma/iells 
opercula: combined Zostera dominated units 
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Figure 4.iLSize di stributions of T sarfllaticus opercula from the Zuslera-<iomi n:ttcd 

wlits, Hoffman · S/ Rob~rg CU\·c. 

Size dislributions for the three lUlderlying shc lly layers are biased towards Ihc sma ll er 

size tatcgorics. Spcdmens from Nathan and Richard were frequentl y w ithin the 20-

24.9mm category, whi le those from Portia were slightly larger. Size di stributions for 

T. .\"arlllllril,;l1$ opercula from these layers resemble those for S. cuehi!:" r \vith regard to 

the increase<.! frequency of smaller speci mens. Unlike {he distribut ions for th.: must 
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intensively cxpl 0itcd li mpel :-pecies. the distributions J~)r T sarll/a/ ie lls afe 111)1 

bimodal. As juv..:nik alikrcuk..::l do not livt! UpOIl tht: b3eks (If adult s. :IS do .iuvenile S. 

c(}chl ... ·l.lr. small "'percub more likely n:prt:scnt thc remains o f specimens ddibcmtcly 

br(lughlto Ihe sill' and co nsumed by ils prdli storic inhahitants. Slight diITL'rcl1 l'l'S in 

the l'umu luliw distributions of opercula from difTerenl byers in Ill,,' 5( • .'qu c IIC": pl"Ovcd 

stntistkally ins i)!nifkanl (Tesls 14 - I<}). Thi s may be a rt!sr dl ofl he very small 

sample ... availahlc II) me. 

, , 
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0 
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Hoffm,n 's/RobberU Ctlve: T. $.ilrm,~tiCllS 

opercula : NATHAN 
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0 • .II - 0 0 

Figurt! 4. \} .Size distributions l)f T. :-mrmaticlIs opt!rcuia Irom Nathan. 

I lolTman' siRobbl'rg. Cave. 
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Figurt: 4 . iO.S izc distributions of T. S(lmllltic:m operc ula from r on ia. 
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Hoffman'siRobbcr9 CavE': T sarm.:rticus 
opercula : RICHARD 
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Figurl' 4.11 .Si l'.c dimibutiolls Or T .wrmlilicus opercula from Rich::!rd. 

Iloffll1~l!l ' s/Roblx'TB c'l\": . 

4.3. SHELLFISH REMA INS FROM AN OPEN MIDDEN IN 

:\OETZIE, K:\YSNA 

·L t l . i\" f.THOI)()l()(; Y 

~3. 1 . 1 . Sa ml) l i n~ ;11111 l)alin}! 

II ha ... al r~:u..l y ho.:cn 1l1cnt ion..:d Ih,11 Phlblcl1ls wilh Ihe s,'1ll1plillg of .«Illd lfis h rCllwin" 

frolll :".elson Bay C n c rendered them UllslHt3ble for qU<lnlifical i0!l (K k in 197:!a; 

Ill skeep I 987) . nI ls prt'duJcs a ,,) slelllafi,' c~)mparisoll bclwecn the aS5<"mblagc 

from J h, ffrn.1ll · s/R(,hbl~rg e n\ ~l :md Nelson B:l~ Cave. InskaJ. for c,'l11pMnl iw 

purposcs. I cx:unincJ .« hclJtish from exc::lv::ltions carried Ollt in 2006 nnd 2007 hy the 

Archaeology Contracts Office orlhe Un i\'ersity of Cape Town at a large open air shell 

Il1 iddl..'ll 011 NIle l;>!\..' lk:lch ncar K 11} sna. I'he \..',)ntcllb of livc lJli 1 11:lr)' s:lndhngs o f 

shell bulk ~arnplc rcrl1(l .... cd from five differcm l.:J~ crs (Layers 2. 4. 10, 13 and 17) in 

the str:ltigmphic ~Cq llC IlCC of a ~inglc ~quarc \GS - see Figurcs 4. 12 and 4 . 13.) \\-c rc 

identified . ..:0lllllCd and . where }xl$sihlc. rne.lsIlTl:d. 
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Figure 4. I 2.North section of square G8, Noetzie midden. Depth below surface of 

lS29 m at east corner and 1.446 m at west showin~ slope of skrilt' undl'rl ~ ing dune 

sand. 1'(lItery was ((lund in layers bctwe~n the doued ~ cJ1(lW !iu\..'S. From llall..cll & 

0110n 2006. 
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Figure 4.13.Layoul of thl! Noctzic grid, showing the position of OS ,Courtesy of David 

Ilalko..:lI . 

Radiocarbon dates (Tahl c 4.3. ) of 3300",40 BJ>. W80±40 BP and 5IW()±40 BP were 

obtai neJ on marine shell from Layers 3. 8 and 20. respectively. o f the NOCI/ic 

midden. Layers lOamI I J may be wnh.:mporary with the occupation o f 

Iloffman'siRobberg Cave. or could , like Layer 17, be older. The remaining Jnycrs, 

namel y 2 and qui tl! possi hly 4, l)()s tJatc the most recent occupation layers of 

l-IofTman 's!Robbcrg Cave. Layers 2 and :; conl..:1ined cl!ramics. The excavators 
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believed that the pottery from Layer 3 was not in situ but derived from the above -

lying Layer 2. This stratum is associated with herders or hunter-gatherers who had 

some degree of contact with ceramic-producing people. The shellfish from Layer 2 

was of interest to me as a means of reconstructing possible changes in exploitation 

patterns by different groups of people during the Late Holocene. 

Table 4.3.Radiocarbon dates for the Noetzie Midden. 

UGAMS# Sample ID Material I·e Age, 

YearsBP 

2797 NTZ, burial # 1 Bone 3800±40 

2798 NTZ, burial #2 Bone 3190±40 

2800 NTZ, F8, L3 Shell 3300±40 

2801 NTZ, F8, L8 Shell 3980±40 

2799 NTZ,D7, L20 Shell 5800±40 

4.3.1.2. Identification, quantification and measuring 

I applied the same methods to analyse the Noetzie material as those used at 

Hoffman'slRobberg Cave. Weights were recorded for all identified specimens as 

well as bulk samples (Table 3 in Appendix B). Relatively small nwnbers of Turbo 

sarmaticus opercula from G8 were measured in order to assess possible changes in 

size throughout the sequence. In the case of the pre-pottery levels, these were 

supplemented with measurable specimens from adjacent squares. For layer two, 

measurable opercula from an additional sandbag of bulked shell from G8 were 

measured and added to the original sample. 

4.3.2. RESULTS 

4.3.2.1. Shellfish species abundances 

A total of 8099 specimens were identified. The abundances of the different species 

are summarized in Table 4.4. As is the case for Hoffman'slRobberg Cave, Perna 

perna is the most abundant species, accounting for almost 70% of the total shellfish 

analyzed. Proportions of this mussel range between 88.1 % and 76.1 % in Layers 2 

65 



and 10, respectively, and 51%,54.4% and 55.<)010 in Layers 4, 13 and 17. The second 

most abundant species in the Noetzie assemblage is the large turban shell Turbo 

sarmaticus, which accounts for 7.9% of the recovered shellfish remains. Proportions 

of this species range between 15.5% and 2.8%. The lowest frequencies occur in 

layers with the highest abundances of P. perna, namely Layers 2 and 10. Thus, there 

is an inverse relationship between the abundances of this species and T. sarmaticus. 

This was evident to a lesser extent in the Hoffinan'slRobberg Cave assemblage, 

where proportions of P. perna were lower and those of T. sarmaticus, higher, in the 

Zostera-dominated units of the sequence. 

The best represented limpet species in the Noetzie assemblage as a whole is 

Scutellastra longicosta, followed by S. cochlear. These two species, respectively, 

account for 3.7% and 2.3% of the assemblage as a whole. In Layer to, the relative 

abundances of these species are reversed, with S. cochlear present in higher 

proportions than S. longicosta. Other limpets occurred throughout most of the 

sequence in relatively small proportions, as did the abalones H spadicea and H 

midae. Winkles and whelks represent a small percentage (5.2%) of the shellfish 

remains recovered from the Noetzie midden. These are present in somewhat greater 

amounts in the youngest layers of the deposit. The small limpet S. granularis 

occurs in significantly greater proportions in Layer 2 than in the underlying pre­

pottery units. 
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Table 4.4.MNIs and percentages of shellfish species recovered from Noetzie. 

LAYER 2 4 10 13 17 TOTAL 

Shellfish species MNI ./0 MNI -,4 MNI Of. MNI ·1. MNI % MNI 
Pemapema 2101 88.1 968 51 1614 76.1 628 54.4 310 55.9 5621 
Donaxse"a 0 0 1 0.1 0 0 1 0.1 2 0.4 4 
Scutellastra argenvillei 1 0 10 0.5 1 0 2 0.2 2 0.4 16 
Scutellastra Barbara 0 0 18 0.9 19 0.9 10 0.9 24 4.3 71 
Scutellastra cochlear 1 0 33 1.7 132 6.2 13 1.1 9 1.6 188 
&ute/lama R1'anuiaris 71 3 0 0 1 0 2 0.2 1 0.2 78 
&utellama longjcosta 6 0.3 97 5.1 55 2.6 93 8.1 38 6.8 289 
&Utellastra tabularis 5 0.2 22 1.2 6 0.3 19 1.6 7 1.3 59 
Scutellastra barbara!longicosta 0 0 5 0.3 12 0.6 5 0.4 5 0.9 27 
Scutellastra barabaraItabula 1 0 0 0 0 0 0 0 0 0 1 
Cymhula ",iniata 0 0 0 0 1 0 5 0.4 0 0 6 
Cymbula oculus 5 0.2 36 1.9 10 0.5 55 4.8 8 1.4 114 
Unidentified limpets 6 0.3 125 6.6 48 2.3 79 6.8 39 7 297 
Fissurel/a mutabilis 0 0 3 0.2 0 0 0 0 0 0 3 
DendrQ/jssurel/a scutellum 2 0.1 0 0 0 0 2 0.2 0 0 4 
Fissurel/a SIl. 13 0.5 1 0.1 9 0.2 6 0.5 0 0 29 
Turbo sarmaticus 66 2.8 218 11.5 137 6.5 132 11.4 87 15.7 640 
Turbo cidaris 0 0 0 0 1 0 2 0.2 0 0 3 
Turbo cf. cidaris 0 0 4 0.2 0 0 0 0 1 0.2 5 
Turbo SIl. 0 0 III 5.8 21 1 18 1.6 0 0 150 
BumuIJima 13 0.5 62 3.3 4 0.2 5 0.4 1 0.2 85 
Nucella squamosa 2 0.1 2 0.1 2 0.1 0 0 2 0.4 8 
Bullia unidentified 3 0.1 0 0 0 0 0 0 0 0 3 
OxysteJe sinensis 23 1 44 2.3 3 0.1 14 1.2 1 0.2 85 
_~stele tigrina 35 1.5 21 1.1 1 0 0 0 0 0 57 
Oxystele variegate 0 0 2 0.1 0 0 1 0.1 0 0 3 
Oxystele sp. 19 0.8 47 2.5 3 0.1 13 1.1 0 0 82 
Haliotis spadicea 3 0.1 49 2.6 33 1.6 37 3.2 15 2.7 137 
Dinoplax gigas 6 0.3 12 0.6 3 0.1 12 1 3 0.5 37 

TOTAL 238l 1891 2117 1154 555 8099 

4.3.2.2. Changes in the mean size of Turbo sa17llllticus opercula 

Data obtained from metrical and statistical analyses carried out on Turbo sarmaticus 

opercula reveal small but significant variations in size between different layers in the 

stratigraphic sequence. In the small and expanded samples from Noetzie (Tables 4.5. 

and 4.6., respectively), high means and medians were recorded for opercula from 

Layer 2, a pottery-bearing unit near the top of the midden. In the pre-pottery levels, 

the lowest and highest means were recorded for specimens from the youngest and 

oldest layers, respectively. Values for the bottom-most level were similar to those 

obtained for the layer nearest the surface. Intermediate values were recorded for 

Layers 10 and 13. 
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Table 4.5.Lengths and basic descriptive statistics for small samples of T. sarmaticus 

opercula from Noetzie. 

G8Ll G8IA G8LlO G8Ll3 G8Ll7 
Validn 23 58 50 35 24 
Mean)en2th 26.8 20.3 22.7 23.8 26.9 
Median 27.6 18.9 21 22.5 28.6 
Minimum 13.3 11.4 14.4 14.5 9.6 
Maximum 37.4 36.1 39.8 37.4 36.9 
Standard Deviation 6.2 5.81 5.9 5.3 6.96 

Table 4.6.Lengths and basic descriptive statistics for expanded samples of T. 

sarmaticus opercula from Noetzie. 

Ll IA LlO Ll3&14a Ll7 

Valid n 31 95 87 44 45 

Mean length 25.4 20.8 23.5 22.9 24.9 

Median 24.6 19.7 22.4 21.9 25.2 

Minimum 13.3 11.4 13.5 13.1 9.6 

Maximum 37.4 37.5 39.8 37.4 36.9 

Standard Deviation 6.2 5.7 6.1 5.3 6.76 

Size distributions of T. sarmaticus opercula from the Noetzie midden are plotted in 

Figures 4.14.-4.18. The best-represented size category for opercula from Layer 2 is 

20-24.9mm. Specimens from this layer nevertheless range fairly widely in size. In 

Layers 4 and 10, most specimens are within the 15-19.9mm and 20-24.9mm 

categories. In layer 13, although 20-24.5mm remains the best represented category, 

more specimens are in the larger category, 25-29.9mm. This is the best represented 

category in the bottom-most layer that I analyzed (Layer 17), which includes many 

more specimens from the larger size categories. Small differences are again apparent 

between the small and expanded samples of measurable shells. 
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K{ll lllogorov.Slllirno v tests carril'd o ut 011 {hI! smaller samples indk;lt .. 'd a statis ticall y 

sisni lio:ant di fk rl'nl'c in the ~i ze of opercula 6\)1\1 I.ayl"f 2 and 4 ( r .. ·.S! 2<»), :md wdl a~ 

Layer~ 4 and 17 (Test 26). 1\11 other combinations and comparisuns showl!d nu 

\linl:n: tl Ccs . I \ S wi th the dalasd fr(ltn J loffman' siRobberg. Cavl!. I l'SI ~ Clllld uctcd nIl 

Ill1"gcr snJllplc.~ or IllcasurtlbJc. spcc im.::n s from Noelz ic pr(l\ 'idcu s l ightly d i Iferc)ll 

results. A sta tisti c.ally signi ticant difference in the ~izl' lIf Turho (lpCrCU I3 continul'd 

1(1 be l'vid":111 hC!\\\!..:1l I.ayers 2 and 4 (T"::-;1 30). and 4 :md 17 (Test 36). An addilional 

difference was indicated txtween Layers 4 and 10 (Tcst 34 ). 
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4.4. DISCUSSION AND COMPARISON 

4.4.1. PREmSTORIC EXPLOITATION PATTERNS AT 

HOFFMAN'SIROBBERG CAVE 

The two best represented molluscs in the Hoffman'slRobberg Cave assemblage are 

both species which occur relatively low on the shore of high energy rocky coastlines. 

The most abundant of these, Perna perna, inhabits dense beds located "from the mid­

intertidal to a few metres in depth" (Branch et al. 2002: 114). This species is well­

represented at the majority of Holocene coastal sites in the vicinity. The next most 

abundant species, Scutellastra cochlear, can be found in closely packed colonies on 

exposed shorelines in the so-called Cochlear Zone between the infratidal and lower 

Balanoid zones (Branch and Branch 1981; Branch et al. 2002). The frequencies of 

this limpet species determined for Hoffman'slRobberg Cave are unusually high. 

Similarly high frequencies of P. perna and S. cochlear have nevertheless been 

reported for Late Holocene shell middens in the dunefield area of Cape St Francis, as 

well as at Thysbaai and White Point (Binneman 1995). These species also feature 

fairly prominently in similarly dated assemblages from sites located in the Garcia 

State Forest Nature Reserve (Henshilwood 1995). 

The high frequencies of Perna perna and Scutellastra cochlear observed in the 

Hoffman'slRobberg Cave assemblage are most likely a function of the steep 

topography of the coast in the vicinity of the site. Given this distinctive coastal 

morphology, it is likely that Late Holocene hunter-gatherers would have had to have 

focused their shellfish collecting activities in the lower intertidal zones. The high 

proportions of P. perna and S. cochlear, and presence of other large varieties which 

inhabit the lower Balanoid and infratidal zones, including T sarmaticus, H midae and 

H spadicea, may reflect the scheduling of shellfish collecting to coincide with spring 

low tides (Binneman 1995). 

Scutellastra cochlear appears to have been less numerous in some of the Zostera­

dominated units overlying the shell midden. In the layers closest to the surface, it 

tends to be outnumbered by Turbo sarmaticus and the limpet Scutellastra longicosta. 
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Rock pools in the mid-intertidal are the preferred habitat of juvenile T sarmaticus, 

while larger, more mature specimens form substantial populations in the low intertidal 

zone (McLachlan and Lombard 1981). S. longicosta occur in the lower Balanoid 

zone (Branch and Branch 1981). Differences in the relative proportions of P. perna 

and S. cochlear and T sarmaticus between the Zostera beds and underlying shelly 

layers may reflect shifts in shellfish exploitation strategies employed by the 

inhabitants of the site at different times. Binneman (1995: 1 05) points out that while 

large limpets such as S. cochlear carry substantial amounts of meat, these species are 

not the most economical to collect "in terms of the total weight versus the meat mass 

return". According to Binneman (1995), the large alikreukel T. sarmaticus, with its 

larger meat mass relative to its size and weight, represented a better choice in 

providing maximum returns for the energy expended in its collection. The larger 

quantities of T. sarmaticus as well as the large limpet S. tabularis recovered from the 

Zostera~ominated units may alternatively be an artefact of taphonomic processes 

favouring the preservation of large, robust specimens. 

4.4.2. SHELLFISH COLLECTION STRATEGIES AT THE NOETZIE 

MIDDEN 

The shellfish assemblage from Noetzie is even more heavily dominated by Perna 

perna than that from Hoffinan'slRobberg Cave. While the frequencies of this 

mollusc were consistently high throughout the stratigraphic sequence, unusually large 

quantities have been noted for certain layers. The highest frequencies of P. perna 

were observed for one of the youngest layers in the sequence, Layer 2, which also 

contained the remains of ceramics. Shellfish assemblages composed primarily of 

brown mussels have been documented by Binneman (1995) at a number of "ceramic 

sites" in the vicinity of Cape St Francis. Turbo sarmaticus is well-represented in the 

majority of stratigraphic units within the Noetzie assemblage, with the exception of 

those characterized by the highest frequencies of Perna perna. 

On the whole, alikreukel features much more strongly in this assemblage than in the 

shell-dominated units ofHoffinan'slRobberg Cave. This may reflect the greater 

accessibility of rock pools to the Late Holocene inhabitants ofNoetzie beach. It may 

also be indicative of different preferences with regard to the selection and harvesting 
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of particular species. Intensive exploitation of Turbo sarmaticus has been previously 

documented at a number of Later Stone Age sites in the Garcia State Forest nature 

reserve near to Still Bay, excavated by Henshilwood in the 1990s. Turbo sarmaticus 

was found to be the major component of shellfish assemblages from several open 

midden sites predating 2000 BP and the introduction of pastoralism to the region. 

This species, with its high flesh yield and easily processed meat, was collected in 

greater numbers by Later Stone Age hunter-gatherers residing in the area than any 

other mollusc (Henshilwood 1995), including Perna perna. More recently, Hine 

(2008) has noted a similar emphasis on the collection of alikreukel at open midden 

sites in the Paapkuilfontein region located on the southern Cape coast near Cape 

Agulhas. 

High abundances of T. sarmaticus have been reported for Late Holocene cave 

occurrences, too. At Byneskranskop I, for instance, this species accounted for 31.4% 

of the almost 25000 shellfish recovered during excavations conducted by Schweitzer 

and Wilson (1978; 1982). These frequencies are considembly higher than those 

obtained for the Noetzie assemblage. Simultaneously large proportions of P. perna 

and T. sarmaticus similar to those observed in the Noetzie assemblage have been 

documented in south-eastern Cape assemblages from Kabeljous River Shelter and 

Klasies River Mouth (Binneman 1995). 

Scutellastra longicosta, a large, star-shaped species occurring in the mid-tidal zone 

(Kilburn and Rippey 1982), is the best-represented limpet species in the Noetzie 

assemblage. In this respect, the Noetzie midden once again resembles earlier 

occurrences in the Garcia State Forest, specifically those predating 2700 BP, and the 

oldest of the Paapkuilfontein sites investigated by Hine, which has been dated to 4870 

±80 BP (Henshilwood 1995; Hine 2008). In all of these sites, S. /ongicosta was 

exploited more regularly and intensively than any other limpet species. In the 

assemblage from Noetzie, S. longicosta slightly outnumbers S. cochlear in all but one 

of the layers I analyzed. The exception to this pattern is Layer 10, in which 

frequencies of the latter species are somewhat higher. There appears to be an inverse 

relationship in the Hoffman'slRobberg Cave and Noetzie assemblages between these 

two limpet species. Where frequencies of one are high, those of the other tend to be 
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low. A similar correlation has been noted in the frequencies of P. perna and T. 

sarmaticus. 

A slight but significant increase in the abundance of winkles and whelks is evident in 

the more recent layers of the Noetzie occurrence. Percentages of Burnupena increase 

from 0.2-0.4% in Layers 17, 13 and 10 to 3.3% in Layer 4, the youngest of the pre­

pottery units. Slightly higher frequencies of Oxystele sinensis and Oxystele tigrina 

have also been noted in Layer 4. The highest frequencies for the smaller species, 0. 

tigrina, were recorded for Layer 2. Considerably higher frequencies of the small 

granular limpet S. granularis have also been recorded for Layer 2. A shift in 

shellfish collecting strategies after 2000 BP whereby smaller species occurring higher 

on the shore assumed greater importance as food resources is evident in assemblages 

from the Garcia State Forest. Henshilwood (1995) observed an increase in Oxystele 

spp in these later occurrences and concomitant decrease in larger species available in 

lower intertidal zones which had figured prominently in earlier assemblages. 

Binneman (1995) notes increasing proportions of Oxystele in shell middens associated 

with so-called "ceramic groups" in the archaeological record of St. Francis Bay. 

Changes in the frequencies of winkles and whelks were also recorded at 

Paapkuilfontein, where younger assemblages contained greater numbers of these 

species and fewer Turbo and limpets. A trend towards increased abundances of 

Oxystele spp. in stratigraphic units of more recent origin was also evident in the 

assemblage from the inland cave site Byneskranskop I (Schweitzer and Wilson 1982). 

Schweitzer (1979) furthermore reports an increase in frequencies of Burnupena in 

layers of the sequence at Die Kelders in which more friable species have been 

destroyed due to fragmentation. I do not think, however, that this can account for the 

increase in whelks observed in the Noetzie sequence. Although the percentage of 

identified specimens in layer 4 is admittedly somewhat lower than in underlying units, 

indicating a greater degree of fragmentation, several other species regarded by 

Schweitzer as friable and prone to fragmentation, including H spadicea and T. 

sarmaticus, occur in the more recent layer in amounts similar to underlying levels. 

Henshilwood and Hine speculate about the impetus for the reorientation of shellfish 

subsistence strategies during the later years of the Late Holocene, citing increased 
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population pressure as a possible cause. This hypothesis is at least partially 

supported by data relating to size changes in T. sarmaticus opercula recovered from 

sites in the Garcia State Forest and Paapkuilfontein. At these sites, a time-related 

decrease in the size of T. sarmaticus opercula was noted, in terms of which specimens 

became progressively smaller in the more recent units of the deposits. In Layer 4 of 

the Noetzie midden, proportions of T. sarmaticus and Perna perna seem to have 

remained unaffected by the increased exploitation of Oxystele spp. and Burnupena. 

In layer 2, frequencies of T. sarmaticus decreased while P. perna increased to 88.8%. 

This suggests continued exploitation of the middle and lower intertidal zones and 

simultaneous inclusion of species occurring higher up on the shore in the diets of 

people living at the site some time before 3300 BP. 

4.4.3. VARIATION IN S. COCHLEAR AND T. SARMATICUS SIZE AT 

HOFFMAN'SIROBBERG CAVE: THE EFFECTS OF HUMAN 

SETTLEMENT AND PREDATION 

Statistically significant differences in S. cochlear sizes have been observed in the 

assemblage from Hoffinan'slRobberg Cave. Variation in limpet size has been 

recorded in numerous southern and western Cape coastal assemblages, and has been 

attributed to a number of factors including fluctuations in ocean temperature and 

changing coastal morphology. It has been shown, for instance, that limpets grow 

more rapidly and attain larger sizes where ocean surface temperatures are cooler. 

Thus, increases in the average temperature of ocean water may be accompanied by a 

decrease in the mean size oflimpets (Jerardino 1997). Schweitzer (1979) invokes 

this as a possible explanation for the decrease in mean length over time of S. 

longicosta observed at the site of Die Kelders. 

Changes in sea levels and coastline configuration may also have an impact on the size 

and accessibility of certain limpet species. Changing sea levels are unlikely to have 

had an effect on limpet sizes during the Late Holocene occupation of 

Hoffinan'slRobberg Cave. Reddering (1988) reports radiocarbon dates of 5180 BP 

and 3880 BP, respectively, for a raised terrace which accumulated during a high stand 

of the sea at the modem Keurbooms estuary, and an abandoned estuarine channel 

incised into the terrace. The morphology of these features and their radiocarbon ages 
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are consistent with mid - Holocene sea levels approximately 1.5m higher than those of 

today. This was followed by fairly rapid regression of the shore to its current 

position. The rocky shore adjacent to Hoffinan'slRobberg Cave would have been in 

much the same position that it is today throughout the majority of its occupation by 

Late Holocene hunter-gatherers. 

Some interesting patterns are evident in the size distributions of S. cochlear from 

different layers of the Hoffman'slRobberg Cave sequence. The Zostera -dominated 

units and one of the uppermost shell-rich layers (Katharine) contain predominantly 

large individuals, with little or no contribution from shells less than 40mm in length. 

Ten individuals from the uppermost shell-rich layer (Katharine) exceed 70mm in 

length; the maximum length of mature S. cochlear cited by Branch (1975) and Branch 

et al. (2002). Individuals greater than 54.9mm in length are rare, and those 

exceeding 70mm in length are absent, in the underlying shell-rich layers Nathan, 

Portia and Richard. These layers also include greater quantities of individuals from 

small size categories. Individuals between 10--30mm in length are likely to have 

been brought to the site on the backs of adult specimens harvested for consumption. 

These patterns may be indicative of fluctuations in the intensity of predation 

throughout the two episodes of Late Holocene occupation at Hoffinan'slRobberg 

Cave. The emphasis on smaller individuals in three shelly layers from the middle 

and bottom of the sequence (Nathan, Portia and Richard) may reflect high population 

densities and heavy exploitation of shellfish resources when the site was first 

occupied at around 4000BP. The presence of larger individuals in a younger shelly 

layer (Katharine) and in the Zostera--dominated units in turn suggests lower 

population densities and less intensive exploitation of S. cochlear before and after an 

occupational hiatus at around 3700BP. A similar pattern in the size of S. granularis 

and S. granatina has been documented by Robertshaw (1977) at a shell midden in 

Paternoster. 

One key variable governing the maximum length attained by S. cochlear is the density 

at which these creatures are packed together in colonies. High densities, which may 

reach up to 1700 individuals per square metre, are common in regions characterized 

by strong wave action. A linear relationship has been shown to exist between mean 
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length and the density of colonies. Specifically, average length decreases as densities 

increase, and vice versa. Therefore, high density populations consist predominantly 

of smaller individuals while lower densities include greater numbers of large, mature 

specimens, which may live for up to 25 years (Branch 1975; Branch et al. 2002). 

Colonies in the vicinity of Hoffman'slRobberg Cave are likely to have been dense 

during the period of initial Late Holocene occupation. It is plausible that the 

continuous and intensive harvesting of S. cochlear would have reduced the size of 

colonies. In periods of less intensive human exploitation, larger specimens would 

again be available for collection. Fluctuations in the intensity of collecting and the 

densities of colonies may therefore account for differences in the size distributions of 

limpets from different layers in the sequence. 

Some differences in the mean sizes of T. sarmaticus opercula, which serve as a good 

" proxy for the size of these shells, could be observed throughout the 

Hoffman'slRobberg Cave sequence. This variation, however, was found to be 

statistically insignificant. The Zostera-dominated units and Portia included more 

specimens from the larger size categories than Nathan and Richard. Nevertheless, 

opercula from all stratigraphic units were most frequently within the 20-24.9mm size 

category. These size distributions are similar to those reported by Hine (2008) for 

considerably larger samples of opercula from Paapkuilfontein 4, the only one of his 

sites older than 2000 BP, and slightly older than the occupation at 

Hoffman'slRobberg Cave. Opercula from Hoffman'slRobberg Cave and 

Paapkuilfontein 4 are slightly smaller than those recovered by Henshilwood (1995) at 

sites predating 2000 BP in the Garcia State Forest. Hine's three younger sites, post­

dating 2000BP, yielded specimens biased towards smaller size categories between 10 

-14.9 mm and 15-19.9 mm. Individuals from these smaller size classes are rare at 

Hoffman'slRobberg Cave, where the youngest occupation layers predate 2000BP by 

over a thousand years. 

Mean shell breadths were determined from the mean lengths of opercula by means of 

the equation op 0 (mm) == 0.504 shell breadth (mm) + 1.791 (McLachlan and 

Lombard 1981). These, which are summarized in Table 4.7., are to some extent 

consistent with metric data for S. cochlear. The mean shell breadth of51mm for T. 

sarmaticus from the Zostera beds is slightly larger than the means of 43.1 mm, 
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43.9mm and 48.2mm for those derived from the shell-rich layers Nathan, Portia and 

Richard. As has been previously mentioned, the larger size of specimens recovered 

from the Zostera - dominated units may indicate less intensive shellfish collection 

during the second episode of occupation at the site. It may alternatively be the result 

of taphonomic processes. 

Table 4.7.Mean shell breadths of T. sarmaticus from Hoffman'slRobberg Cave, 

calculated from the mean lengths of opercula. 

Layer Mean length of Standard Mean shell 

opercula deviation of breadth 

opercula 

Combined Zostera 27.5 mm 6.2 51mm 

beds 

Nathan 23.5mm 6.9 43.1mm 

Portia 23.9mm 5.6 44mm 

Richard 26.1 mm 6.9 48.2mm 

T. sarmaticus from Hoffman'slRobberg cave are considerably smaller than the 

average size of 100mm attained by mature individuals, as well as the 63.5mm legal 

limit imposed on modem collectors (Branch et al. 2002). This reflects the 

exploitation of smaller individuals throughout the Late Holocene occupation of 

Hoffman'slRobberg Cave. These alikreukel were most likely obtained from the mid­

tidal. The presence of larger specimens in the Zostera-dominated units, in which this 

species accounts for greater proportions of the total assemblage, may reflect the 

harvesting of larger individuals from the lower infratidal. The average breadth of 

specimens from Richard is slightly larger than those of individuals from Nathan and 

Portia. T sarmaticus is also slightly more abundant in this layer than in all of the 

overlying shell-rich strata. 

4.4.4. TIME - RELATED CHANGES IN THE SIZE DISTRIBUTION OF T. 

SARMATICUS FROM THE NOETZIE MIDDEN 
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Changes in mean size over time were apparent in T. sarmaticus opercula recovered 

from the Noetzie midden. In the four pre-pottery levels, there is a bias towards larger 

size categories in the earliest layers and a decrease in the sizes in more recent units. 

Individuals from the youngest of the pre-pottery units cluster within the 15-19.9mm 

category. Those from two underlying layers roughly contemporary with the later 

stages of occupation at Hoffinan's/Robberg Cave cluster within the slightly larger 20 

-24.9mm category. There thus appears to be some chronological correspondence in 

the distribution of T. sarmaticus opercula from both sites. The results of 

Kolmogorov-Smirnov tests carried out on opercula from both sites (Appendix C). 

support this. No statistically significant differences in the cumulative distributions of 

T. sarmaticus are evident in specimens from two shell-rich layers from 

Hoffman'slRobberg Cave (portia and Richard), and Layers 10, 13 and 17 of the 

Noetzie deposit (Tests 42 - 47). Cumulative distributions did, however, differ 

between the Zostera-dominated units of Hoffinan'slRobberg Cave and Layer 4 of the 

Noetzie midden (Test 41). In the pottery-bearing layer 2, individuals also cluster 

within the 20 - 24.9mm size class. 

A decrease in average size over time is also apparent in the mean shell breadths of T. 

sarmaticus (Table 4.8.) from the pre-pottery layers of the sequence. Specimens from 

the oldest layer (Layer 17) are larger than those from the middle layers (Layers 13 and 

10). The smallest mean shell breadth was recorded for the youngest of the pre­

pottery layers (Layer 4). The largest mean shell breadth was obtained for Layer 2. 

This increase in size is consistent with reduced collection of this species and a 

preference for P. perna. Shell breadths for Layers 17, 13 and 10 are similar to those 

for the three shell- rich layers from Hoffman'slRobberg Cave (Nathan, Portia and 

Richard). Those for Layer 4 are somewhat smaller than those from all the layers 

from Hoffinan'slRobberg Cave, perhaps indicating the more intensive exploitation of 

this species by the Late Holocene inhabitants of the Noetzie midden. All of the shell 

breadths for T. sarmaticus from Noetzie are also below the maximum size of mature 

individuals, and the current minimum size for collection. 
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Table 4.8.Shell breadths of T. sarmaticus from the Noetzie midden (expanded samples), 

calculated from the mean lengths of opercula. 

Layer Mean length of Standard Mean shell breadth 

opercula deviation of 

opercula 

2 25.4mm 6.2 46.8mm 

4 20.8mm 5.7 37.7mm 

10 23.5mm 6.1 43mm 

13 22.9mm 5.3 42mm 

17 24.9mm 6.7 45.8 mm 

A time-related decrease in the size of T. sarmaticus opercula has been documented at 

a number of sites along the southern Cape coast. In the Garcia State Forest, for 

instance, larger opercula were found in assemblages pre-dating 5000 BP, while 

smaller ones were common in those younger than 2700 BP. Patterns of change 

through time were also evident within individual sequences, in the form of a 

decrease in size from lower to upper units (Henshilwood 1995). As discussed above, Hine 

(2008) reports a statistically significant decrease through time in the sizes of T. sarmaticus 

opercula recovered from several open middens in Paapkuilfontein. 

A number of explanations have been put forward for chronological changes in 

shellfish size. Intensification of shellfish extraction towards the later years of the Late 

Holocene is frequently cited as a possible cause for small opercula sizes. Metric data 

on T. sarmaticus opercula from the pre-pottery layers of the Noetzie midden support 

such an explanation. Size distributions recorded for one of the earliest layers of the 

deposit are very likely indicative of the availability of larger individuals during the 

initial occupation of the site. Thereafter, the site's prehistoric occupants would have 

had to collect increasingly smaller individuals. Changes in the size distributions of T. 
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sarmaticus opercula from the pre-pottery levels of the Noetzie midden are consistent 

with this explanation. 

4.4.5. CHRONOLOGICAL PATTERNS IN THE SIZE DISTRIBUTION OF T. 

SARMA TICUS FROM HOFFMAN'SIROBBERG CAVE, NOETZIE AND THE 

PAPPKUlLFONTEIN MIDDENS 

Patterns in the size distributions of T. sarmaticus opercula from Hoffman'slRobberg 

Cave and, to a greater extent, the Noetzie midden, correspond to broader 

chronological trends documented by Hine (2008) at four open sites in 

Paapkuilfontein. The results of Kolmogorov-Smirnov tests carried out on samples 

from these three different sites attest to this. Size distributions of opercula from 

Layers 10, 13 and 17 (Test 48) of the Noetzie midden do not differ from those of 

specimens from Paapkuilfontein 4, a site which is broadly contemporary with those 

three occupational horizons. A difference is, however, apparent between 

Paapkuilfontein 5, which has been dated to 2250±60BP and 2320±60BP, and Layers 

10, 13 and 17 of the Noetzie sequence (Test 49). The latter statigraphic units are 

significantly older than Paapkuilfontein 5, and contained fewer individuals in the 

smaller size categories. Layers 10, 13 and 17 of the Noetzie midden differed 

considerably from Paapkuilfontein 7 and 11, which both postdate 2000BP Tests 50 

and 51). T. sarmaticus opercula from the most recent of the pre-pottery layers of the 

Noetzie midden (Layer 4), which differed from those from the underlying pre-pottery 

layers, also differed from opercula recovered from Paapkuilfontein 4 and 5. The 

latter 2 sites, respectively, pre- and post-date the accumulation of Layer 4. Size 

distributions of opercula from Noetzie Layer4 also differed from those from the two 

Paapkuilfontein sites postdating 2000BP. Layer 2 of the Noetzie midden, which 

contained ceramics, differed from the oldest of the two Paapkuilfontein sites predating 

2000BP, namely Paapkuilfontein 4. Opercula from Noetzie Layer 2 did not differ 

from those from Paapkuilfontein 5. Size distributions for opercula from Noetzie 

Layer 2 furthermore did not differ from those from the two Paapkuilfontein sites post­

dating 2000BP. 

Size distributions of T. sarmaticus opercula from Hoffman'slRobberg Cave did not 

differ from those from Paapkuilfontein 4, a site which predates the Late Holocene 

81 



occupation of Hoffman'slRobberg Cave. Distributions do, however, differ between 

opercula from Hoffman'slRobberg Cave and the younger site ofPaapkuilfontein 5. 

The latter assemblage contains significantly more specimens in the smaller size 

categories. Differences have also been noted in the size distributions of opercula 

from Hoffman'slRobberg Cave and the two Paapkuilfontein sites postdating 2000BP. 

Taken together, the evidence from Hoffinan's/Robberg Cave and the Noetzie midden 

supports the trend toward smaller sizes in sites and occupational units of increasingly 

recent origin commented upon by Henshilwood (1995) and Hine (2008). 

4.5. SUMMARY 

The shellfish assemblages from Hoffman'slRobberg Cave and the Noetzie midden are 

indicative of prehistoric exploitations patterns in keeping with the sites' local 

conditions and coastal topographies. The shellfish assemblage from 

Hoffman'slRobberg Cave is dominated by two species in particular, one a mussel and 

the other a limpet. The brown mussel, Perna perna, and pear-shaped limpet, S. 

cochlear, are the best represented species at the site. A comparative sample from an 

open occurrence in Noetzie contains even greater proportions of brown mussels, with 

significant contributions by the large alikreukel, Turbo sarmaticus. These species 

abundances are consistent with shellfish collection strategies focused upon the 

harvesting of large species with high meat yields available in the mid-tidal region 

and/or the lower Balanoid zone. 

Some intra-assemblage variability is evident in both sequences. In the 

Hoffman'slRobberg Cave assemblage, a decrease in the importance of S. cochlear, 

and to a lesser extent, P. perna, and concomitant increase in proportions of T. 

sarmaticus and the star-shaped limpet, S. longicosta, is apparent in the Zostera -

dominated units of the deposit. This may reflect the adoption of different shellfish 

exploitation strategies following a break in the occupation of the site at around 3700 

BP. An inverse relationship between P. perna and T. sarmaticus, and to some degree 

S. cochlear and S. longicosta, is also apparent in the Noetzie assemblage. 

Furthermore, a slight increase in the exploitation of smaller species from higher on the 

shore is evident in the youngest of the pre-pottery layers (Layer 4), and to a lesser 
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extent in Layer 2. The increased abundances of these relatively small species which 

occur high on the shore has been extensively documented at other southern Cape 

coastal sites. This pattern is most pronounced in sites postdating 2000BP and the 

arrival of herders in the region, and is frequently associated with intensification in 

shellfish collecting at this time. At Noetzie, the highest frequencies of P. perna have 

been recorded for a layer which contained pottery (Layer 2). This species, with its 

high flesh yield, was preferentially selected by prehistoric foragers at this time. 

Metric data derived from some of the dominant species recovered at 

Hoffinan'slRobberg Cave and Noetzie revealed patterns previously documented at 

other sites but for which explanations remain partial at best. Statistically significant 

variation in the sizes of S. cochlear from Hoffmans' lRobberg Cave, and in T. 

sarmaticus opercula from Noetzie, is evident. For instance, larger S. cochlear occur 

in the Zostera-dominated units and one of the uppermost shelly layers (Katharine) of 

the Late Holocene deposit at Hoffman'slRobberg Cave. Smaller specimens 

predominate in three of the older shell-rich layers, particularly Nathan and Richard. 

This pattern could indicate more intensive collection of this species during the initial 

Late Holocene occupation of the site, with less intensive exploitation towards the 

latter stages, and following an occupational hiatus. 

Turbo opercula are larger in the Zostera layers and in Richard, but smaller in Nathan 

and Portia. These differences, however, are statistically insignificant.' T. sarmaticus 

opercula from Noetzie vary in size according to a time-related pattern which has been 

previously documented at a number of other assemblages and sites. Specifically, 

sizes decrease progressively throughout the pre-pottery layers of the sequence. This 

decrease is consistent with increased human exploitation of this species from around 

5800-3300BP. Opercula from the layer containing ceramics (Layer 2) are slightly 

larger than those from the underlying Layer 4. In the former layer, proportions of T. 

sarmaticus are considerably smaller than those of P. perna, indicating decreased 

exploitation of the former species at that time. 

On the whole, size distributions of opercula from Hoffman'slRobberg Cave and the 

pre-pottery levels of the Noetzie midden are similar to those recorded by Hine (2008) 

for Paapkuilfontein 4. Those from Layer 2 of the Noetzie deposit are somewhat 
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similar to size distributions of specimens from the two more recent Paapkuilfontein 

middens, namely 7 and 11. The data from Hoffinan'slRobberg Cave and Noetzie are 

consistent with regional patterns indicating a decrease in the size of T sarmaticus in 

more recent times. Mean shell breadths of T sarmaticus from Hoffinan'slRobberg 

Cave and Noetzie reflect the exploitation of relatively small, sub-adult individuals 

throughout their occupational sequences. 
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CHAPTERS 

ARTEFACTUAL ANALYSIS 

5.1. INTRODUCTION 

Lithic and non-lithic material cultural remains serve as an important source of insight 

into aspects of the lifeways of prehistoric peoples. Stone artefacts, in particular, have 

been the backbone of archaeological research for many years, as the most durable and 

often best preserved remains of prehistoric behaviour. Changes in stone artefact 

assemblages have been interpreted in a number of ways by different researchers. 

Janette Deacon, for instance, regards the succession of Later Stone Age industries at 

sites such as Nelson Bay Cave and Boomplaas as a reflection of people's adaptations 

to periods of social stress which accompanied environmental changes throughout the 

terminal and late Pleistocene and Holocene (Deacon 1978; Deacon 1984). Maze! and 

Parkington (1981) attribute variation between assemblages belonging to the Wilton 

industry to the extraction of specific food resources in different environments. 

Differences in the frequencies of Wilton artefacts, notably scrapers and adzes, serve 

as an indication of the relative importance of certain subsistence activities in certain 

places and at certain times. More recently, differences in the raw materials selected 

for stone artefact production, and the types of artefacts produced, have been 

interpreted as markers of group territoriality and identity (Hall 1990; Binneman 

1995). 

Assemblages of worked bone, which are an important characteristic of the Later 

Stone Age in southern Africa, have been regarded as indicative of prehistoric peoples' 

proficiency in hunting and skin working. Artefacts manufactured on marine and 

ostrich eggshell were used by Later Stone Age hunter-gatherers as jewellery, as items 

for reciprocal exchange with members of adjacent groups and sometimes as grave 

goods. These objects therefore play an important role in elucidating the ritual and 

social lives of prehistoric people (Hall 1990; Binneman 1995). Ludwig (2005) has 

furthermore suggested that the manufacture of certain decorative items, notably 

marine shell pendants, by the Late Holocene inhabitants of Nelson Bay Cave served 

as a means whereby they asserted their group identity and differentiated themselves 

from contemporary foragers living at Matjes River Rock Shelter. 
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• 

I analysed all the artefacts recovered from Hoffinan'slRobberg Cave in 2007. These 

include a typically informal post-Wilton lithic assemblage and a number of items of 

worked bone and shell. Although the samples of material cultural remains derived 

from this excavation are relatively small, they are unbiased and complete. The 

analysis of these objects therefore allowed me to make meaningful statements about 

the manufacture of stone, bone and shell artefacts by the Late Holocene inhabitants of 

Hoffinan'slRobberg Cave. 

It also enabled me to compare the lithic and non-lithic remains from this site with 

contemporary southern Cape coastal assemblages. Artefacts recovered from 

Hoffinan'slRobberg Cave in 2007 are compared with those from the post-Wilton pre­

ceramic units of the Nelson Bay Cave deposit, specifically units 31-62. Radiocarbon 

dates of 2950±80BP and 3270±70 BP have been obtained for these units, respectively. 

The bottom-most post-Wilton unit (63), which yielded a date of 3600±50 BP, was 

sterile. The youngest units in the sequence (2-21) were located in the south west 

corner of the cave, and contained the remains of pottery and sheep. Ceramics and 

sheep bones were also recovered from the youngest of the post-Wilton units, namely 

22-30. These stratigraphic units are therefore associated with prehistoric people who 

practised herding or had contact with groups of herders, and postdate the occupation 

ofHoffinan'slRobberg Cave by over a thousand years. Dates for the oldest layers at 

Hoffinan'slRobberg Cave are a few hundred years older that those obtained by 

Inskeep for the lowest-lying post-Wilton units (62 and 63). Nevertheless, 

stratigraphic units 31-62 of the Nelson Bay Cave sequence are culturally equivalent 

and very broadly contemporary with the Late Holocene occupation of 

Hoffinan'slRobberg Cave. I was also able to refer back to my 2006 analysis of the 

curated material from Hoffinan's excavation, and to confirm or dismiss tentative 

patterns which I observed in that collection as compared to the assemblage from 

Nelson Bay Cave. 
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5.2. THE LITHIC ASSEMBLAGE 

5.2.1. METHODOLOGY 

5.2.1.1. Classification System and Typology 

I sorted the lithic material recovered from Hoffman'slRobberg Cave in 2007 into 

categories according to the typology developed by Deacon (1984) for the Later Stone 

Age of South Africa. Her approach has been widely applied. Where necessary, I 

have used terms developed by Inskeep (1987) specifically to describe stone artefacts 

recovered from Nelson Bay Cave. The lithic material recovered from 

Hoffman'slRobberg Cave included relatively large amounts of roofs pall, as well as 

fire-spalled rock. These were easily differentiated from other categories of lithic 

remains, and were not quantified. Weights for the different categories of stone 

artefacts are presented in Appendix D. Counts of lithic artefacts in the Nelson Bay 

Cave assemblage were derived from the appendix to Inskeep's 1987 monograph. 

5.2.2. RESULTS 

A total of 1644 lithic items were recovered from Hoffinan'slRobberg Cave during the 

2007 season (Table 5.1). In common with the vast majority of Late Holocene 

southern Cape assemblages, quartzite is the dominant raw material. Quartzite chunks, 

which account for 31.3% of the assemblage as a whole, are the best represented 

category. These were present in the majority oflayers from which stone was 

recovered in frequencies ranging from 6.5% to 61.1 %. The highest frequencies were 

recorded for the Zostera - dominated units and some of the shell-rich layers which 

yielded small samples of stone. Quartzite chips and unretouched quartzite flakes also 

constitute significant proportions of the assemblage, with frequencies of 4.7% and 

5.7%, respectively. Like quartzite chunks, these items were found to occur 

throughout the sequence. Other waste materials including blades, bladelets and 

flakelets and cores, were recovered in smaller amounts. 
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Table 5.1. Numbers and percentages of the different categories of lithic remains recovered from Hoffman'slRobberg Cave. 

~' I 

i l ~ 1- § ~ i ~ I~ !l !~ ~-----~------------ ~ Ji {j ---+::-:-t:""- -~ -c---+::=---+o-Jj.---~ -~,,?---+---+'.:J-=;'-+-0-, ~ 
1=--:---;--_ c.tegory _ ,NO. /% ~ __ % No. % No. ~ __ ~.,... No •• ,... iNo. ~ N_o __ '-J-.;..%,,--+N-o-'-r%_+N-o-'-J-_% 
Quartzite Manuportl ---L 
t-_____ -t=P-;:;.c.:;.:bb:-::les=-_______________ ---1=-- _ r!-- 's.6~-- .. -I--.-_--lr---__ --+----...,.~-------_:-=----
r-------~----~---------- ~ 
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--- -
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I 0.9 
I 

Cobbles t I I 10 
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10 10 -- 9.9 16 14.5 1 
SO.O 38 37.6 23 20.9 S 

Unrctouchcd flakes - 1 56 1 --3:6-·+4-+I-I-o-.8-+---+-----1:--+:..:.-,-t-----f-=---+2--\--2.-0-+-4--+'3 6 ~'s9 4 4.9 +3 __ --+=-'6.-'-5-1 
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r-------t::-:"'--'-.;c::.:.=------ -----+----+---1------1-----1----+ __ +---_-.JI---+:----+=---::--+ __ I--- -t--!---!----+----I,--- -+-+-~----i--+---+---+---__1_;___--b::_ 
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t----E=::::.:;-~=--- - ________ 1-_+-_+ __ +--+1-----+7:--.-7-+---\-----+----I---+--+----+-1 --+----+---+---+----+---+:---+:-::---1---+----+----!---- f---~ 
Upper grindstones I 1 0 9 

t------P.:.c:~::::::===----------+_---+--1-__+_-+--- -- . r-r---I----t--t---I---t 
Lower grindstones 
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t----+.Cb?unksc:;------------------t---+---t----t-~--+------t---t--+----t---+----I . :1 -- , --1--_ 7 6.9 18 16.4 4 '23.5 17 __ ~0 6 --13.0 
t------+:~:::.::~=:.:U::::Ch::::~:::..::::I='!tcs~cs=--------_--_ ----t-__t------+-----t----+---+-----t----Ir__+---+----t--- 1 ...j.--+----+s-=--~s-.o--t~s -+4:--:.S~--+1 -~-o-1 _+:1-:.2:--1_1_+2_.2_--1 

Unrctouchcd flakelcts I '-+--r---~--- 1 1.2, 
Unrctouchcd bladelcts i --~---t-----t--+--__ -+L-_-__ -__ r--+I---~--r-+_ _ I 1.2 

I----r.;;:~=::::;:~=:~--------__J_----+----~---_+__--L-I- .. ,-- - ~ -:-:--~-:-c:--i 
1N;c--_~IT~ota~II .. !H ... _YL---___ ---_+-_ _+_- Iii 1 10 141M 40 36.4 7 141.2 24 29.6 10 21.8 
CCS Chips - ---+--/-----+--+--+---+---+ I ---/----'--+-I --+1..C-.0----1-1 '--+0:-.9----1c----r 12 2.5 
r------+.Cb~unksc:;----------------t----+---t--~-~--~--~-·-+---t--+---1--+-,--1--+--r--+---1~--+-~-~~-~-+-~3-~~-t---+~~ 

i 1 1.0 3 2.7 3. 7 1 2.2 
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Cores =1=-+ Unretouched tlues 11 
--

r-- 1 5.6 +-- 1.0 1 1.2 
Unretouched blades 

- 1---- --
f--- ! -t- i 

Unretouched tlakelets 
- --

--- + I 0.9 --- --
Unretouched bladelets , 

--- ---Formal tool. 
f---- i I ----- MISce1l8ncous retouched pieces ___ 

-- ---
I 1.0 i - - -- --

Scrapers i 
, 

f--- --
liUIICCS 1 5.6 --+ 4 4.0 5 4.5 ,6 7.4 1 2.2 

Silcrete Wa.te Material 
--- f-- ---- - - --

c-0 
Unretouched tlakes 

-
I I 

f---
Iml ikr.cB 

I ~. _. --1----

---
Sandstone Utilized pieea 

-- --
f----

Palettes r---- ,Total -

I Shale Utillzecl pleea 
- ---f---~ 

1 10 
Palettes -- -----

r-----
12ta1~als 

--

~t--
----

!- 10 
Otber 

<-_. --- ---

Ocbre MalHlpOl1l - - - --
I 

1----
Unmodified 3 6.5-5 27.8 2 lS.4 4 14.3 6 17.6 2 28.6 1 10 19 18.8 13 11.8 24 29.6 -- _ . ___ e __ 

Utilized pieea r--0 [-Flaked 2 lS.4 __ -_0 
Ground 

-- - 1-----
1 2.2 

---;---:-- - --Aeollonite Manuportl i 
-- Unmodified I 5.6 ---f- 3 3.0 

Utilized pleea 
Flaked 

----- t----r--
Ground 1 10 

~- Manuportl I 20 3 16.7 3 23.1 S 17.9 S 14.7 2 -- 28.6 4 40.0 1 10 8 7.9 7 6.4 3 17.6 9 11.1 8 17.4 
-

Total2lllSE 40.7 12 26.1 1 20 9 50.1 7 53.8 9 32.1 11 32.4 4 57.1 5 50.0 1 10 3t ,29.7 20 18.2 3 17.6 33 
---~. 

I TOTAl "is -
5 13 28 34 7 10 10 ttl 110 17 81 46 
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I 
I 

I I I I § ~ i ~ 
!oo Z 

! ~ ~ Ii I~ 5 i ! ! 
----~-- --- i z :: 2 E - ji ~i 

Cateaory No. % No. % No. % No. % No. % No. % -No. % No. .~ No. .~ No. % No. % No. % No. .~ 
-

Quamite Maauports 
P----

Pebbles 13 3.2 1 I 4.0 1--------- 4 3.8 1 1.5 1.4 
Cobbles 

. 
1 1.8 

i 
_. -

1--
W ute material I I 
Chips 4 4.3 9 8.5 1 3.7 3 8.3 1 3.3 I 1.4 1 4.0 3 25.0 I 6.3 I 2.8 

r------ Chunks 14 14.9 24 22.6 12 44.4 17 30.4 17 47.2 17 2S.8 II 36.7 27 36.5 8 _50.0 7 28.0 1 1.3 3 18.8 18 50.0 

!-----
Bledeletltiakelet cores 2 2.1 I 0.9 1 1.8 2 2.7 
Irresutar/other cores 1 1.5 I 

r-----
Unretouched flakes I 1.1 7 6.6 I 3.7 5 8.9 3 8.3 4 6.1 3 10.0 6 8.1 I 6.3 4 16.0 2 5.6 
Unrcwuched blades 2 3.0 I 2.8 --
Unretouched tlakelets 1 1.5 - -
Unretouched bladeJets :-------
UtUIzed pieces : -- - . - - -
Hammerstones I 1.4 
Upper grindstones I 0.9 I 

~--- -
Lower grindstones --
Cobbles with evidence of utilization 1 3.7 1 1.8 1 1.5 ! 
Grooved stones --
Formal tools 
MiacelJaneous retouched pi~ 

- -
---- -- I 

I Total 24 2s.5 46 43.4 IS SU 25 44.7 23 63.9 27 48.8iIS 50.0 J8 51.4 9 56.3 13 52.0 .. 33.3 .. 25,8 22 61.1 
Quartz Maauports 

-
I , 

P----=---
Unmodified quartz ! 1 1.1 
WaIte material 1 -

1---
Chips 23 24.S 4 3.8 3 11.1 2 3.6 3 4.5 4 13.3 2 2.7 2 12.5 1 4.0 2 16.7 
Chunks 

-
10 62.5 5 13.9 

1--- 24 25.S 15 14.2 5 18.5 9 16.1 3 8.3 12 18.2 2 6.7 10 13.5 2 12.5 1 4.0 2 16.7 --
3 8.3 Unretouched flakes 4 4.3 2 3.0 : 1 3.3 5 6.8 2 16.7 

Unretouched blades 2 1.9 
-----""'----

Unretouched flakelets 1 '------- 1.1 1 0.9 ---
&-~uched bladelets 1 1.1 1 3.7 i 

CcS 
TotallDllm 54 57.5 22 10.8 9 33.3 11 19.6 3 8.J iI7 25.8 '7 23.3 17 23.0 .. 25.0 2 8.0 6 SO.I 10 62.5 8 22.2 
Chips 1 1.1 6 5.7 3 4.S 1 3.3 1 1.4 1 4.0 1 8.3 --
Chunks 2 2.1 5 4.7 I 1.8 4 11.1 1 1.S 2 6.7 3 4.1 I 6.3 1 4.0 2 12.5 
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Cores 1 0.9 - ------- - -
UDretollched flakes 1 1.1 3 2.8 1 2.8 .. 

~--
6.1 7 9.S 1 6.3 3 12.0 1 8_3 

Unretollched blades I 3.3 ------ ----UDretoIIched flwlets -- --"--. 1 
i 

Unretovched bladelets 2.8 -- --
Formal too" -- ---

--- Miscellaneous retouched pieces I I 104 I - -+-
-- ScrapclS I- I 

1'.1111 ~5 i4 4.3 15 14.1 1 1.8 6 16.7 • 12.1 14 13.3 12 16.3 1 12.6 5 10.0 ~ IUf 12.5 
SUerete Wa.te Materill i 

Unretouched flakes 
---

2.8 t---i -;----- c-_ 

--- I i - -
I_lliIerete 1 1.8 - --- -Sand.tone UtWf.ed pieces 

- --
Palettes I 1.8 -
Total 1 1.8 ---~ 

Shale Vdllzed pieeea , 
Palettes -- I_lam ::::-:;---- i _ .. I 

Other i i 
Ochre Manuporta I -- -

Unmodified 3.0 12 4 4.3 11 lOA 16 28.6 2 S.6 2 6.7 4 5.4 2 8.0 I 2.8 t--
Vdllzed pleees 

- 1 
1----

Flaked 
Ground I 1.1 

r-
-1-1 3.3 

~ionite MaauportJ r----
Unmodified I 1.8 1.5 0.9 I 1 I 1.4 --
Udllzed pieces I 
Flaked I 3.3 I 1.4 
Ground 

- --c,---"[S-
f::-::-- -t6 

I 1 
~er Manuports 6.4 11 lOA 3 -11.1 1 1.8 1 2.8 11 16.7 1 1.4 I 6.3 3 12.0 4 11.1 

-- IItlII2tlln 11 11.7 13 11.7 3 11.1 18 3l.l 3 8.4 14 11.1 4 13.3 7 9.6 1 6.3 5 10.0 6 16.7 
TOTAl 93 106 

.. --~- [16 36 17 156 36 66 i30 16 15 U 
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I ! I 

~ I 
I 

1 a , 
I = I 

! ~ ! 
Q ~ ~ ! 5 ~ ..l .. 

! ~ ~ • ! !! .. 
~- -- ~-- _. __ .. ,-- po. i~ I~ 

Category No. 0,4 No. % No. % No. 0,4 No. % No. 0,4 No. % No. % I No. % No. No. % 
Quartzite Manuportl , 

-
Pebbles 6 1.8 1 9.1 2 4.8 2 25 1.52 
Cobbles 2 0.6 3 4.6 11 7.7 11 0.67 _. - T WaIte .. aterial I 

--
Chips 7 ,2.0 I 1 9.1 1 2.4 4 77 4.68 
Chunks 123 36.0 2 6.5 21 32.3 22 61.1 3 23.1 3 27.3 !.13 31.0 9 514 31.27 --. 

I -'--' 
Bladelctltlakelet cores 4 i1.2 I 7.7 I 9.1 2 4.8 16 0.97 
Irregular/other \:Orcs 3 0.9 6 0.36 

-, 

Unrctouched tlakes 26 '7.6 5 16.1 3 4.6 1 2.8 I 2.4 , I 94 5.72 _. 
Unrctouchcd blades 6 1.8 1 3~2 2 3.1 15 0.91 _. 
Unrctouched tlakelcts 2 0.12 --
Unrctouched bladelcts I 0.3 1 0.06 --
Utilized pieea --
Hammcrttones 5 LS I 1.5 1 2.4 10 0.61 
Upper grindstones 0.6 

. 1 --100- 7 0.43 2 1 7.7 
-

Lower grindstones I 1 3.2 1 0.06 
Cobbles with evidence of utilization I I.S 1 7.7 5 0.30 
Grooved stones 2 0.6 2 0.12 
Formal tool. 

-
Miscellaneous retouched pieces 1 1.5 1 0.06 

--. Total IIUmlte 187 54.7 9 29.0 32 49.2 23 7 53.9 6 54.6 20 47.6 1 100 16 787 47.87 
Quartz Manuportl r--- Unmodified quartz 1 0.3 2 6.5 5 7.7 12 0.73 

Waite .. aterial I 
-

Chips 12 3.S 1 l.S 1 7.7 1 19.1 1 89 S.41 
,---' 

Chunks 39 111.4 4 12.9 4 6.2 1 2.8 3 23.1 3 27.3 4 '9.5 3 213 12.96 
c---'-. 

Unrctouched tlakes I 10.3 1 3.2 2 3.1 2 15.4 2 4.8 37 2.2S 

Unrctouched blades 1 4 0.24 -, -
Unrctouched tlakelets 3 0.18 -- Unretouched bladelcts 

, _. 
0.12 2 

TotaillUrfz 53 15.5 11.6 12 
- 36.4 14.3 360 21.9G 7 18.5 1 2.8 6 46.2 " 6 5 

CCS 
. .. 

Chips 6 1.8 24 1.~~_ 
34---1 - ---- '2.4- ----, - .. --- -------

Chunks 9.9 1 3.2 8 12.3 3 8.3 1 i 77 4.68 
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Cores 4 1.2 1 I.S 1 ~ 7 0.43 
r-.--

Unrctouched flakes +-- i 
'40. --

11 3.2 2 6.S 4 6.2 S 13.9 I I 47 2.86 
t---

Unrctouched blades 
-

I 0.06 
1---

Unrctouched flakelets : I 0.06 
Unrctouched bladelets 1 0.06 --~--
Formal tool. 

t---
Miscellaneous retouched pieces 

f------e--- --I--- -
0.12 2 -- ----

Scrapcn I --f.- 100 I ,0.06 
Total£;g 55 16.1 3 9.7 13 20.0 9 25.0 

L--
1 2.4 .1 100 1 161 9.79 

Silertte Wa.te Material I r--
unrctouched flakes 

'---
I iO.06 ---

TotaiIilS[$ 10.06 
'saud.toue 

1 
UtiDzed pieea 

--1--

--
Palettes I 0.06 
Total. 1 0.06 

-
Shale Utill.r.ed pieca ---- -

Palettes 1 3.2 2 0.12 -
I2l1l~bl' 1 3.2 2 0.12 -- --

Other 
Ochre Maa.porn 

Unmodified 19 S.6 2 6.S 1 I.S 1 2.8 1 9.1 13 31.0 3 164 9.98 
Utill.r.ed pieca i 

-
Flaked 2 0.12 --
Ground 3 0.18 

Aeolloaite Maauporn I -
Unmodified 9 2.6 9 29.0 2 3.1 I 2.8 I 2.4 I 31 1.89 
Utilized piecH 
Flaked I 2 0.12 
Ground 2 0.12 

Other Maauportl 16 4.7 S 7.7 I 2.8 I 2.4 r-- 13 128 7.79 
'Totalodler '" 12.9 11 35.5 8 12.3 3 8.4 1 9.1 15 35.8 7 332 20.19 
TOTAL 

-
342 13 - r;-' i-31 65 36 11 42 I 29 1644 
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Two different types of quartzite core were identified in the Hoffman'slRobberg Cave 

assemblage. The first consists of very irregular cores on beach cobbles or other 

lumps of quartzite featuring several fairly rough flake removals. Six specimens were 

recovered from two adjacent Zostera-dominated layers near the top of the 

stratigraphic sequence, as well as from heavily burned and shell-rich layers near the 

bottom of the excavation. 

The other type of quartzite cores resemble specimens commented upon by Inskeep 

(1987) and Binneman (1995; 2006/2007) in their analyses of stone artefacts from 

Nelson Bay Cave and Kabeljous River Shelter, respectively. Inskeep (1987) notes 

the presence of several anomalous cores with bruising and abrasions on the arrises and 

several irregular flake removals consistent with the use of bipolar flaking techniques. 

These are referred to by Inskeep as bladeletlflakelet cores. At least six of these 

specimens, which he describes as "roughly cylindrical in shape" (1987:74) had 

smooth surfaces indicative of their origin as either naturally water-worn cobbles or 

grindstones. In his analysis of lithic remains from Kabeljous River Shelter, Binneman 

(2006/2007) recognized a distinctive macrolithic quartzite industry peculiar to the 

Late Holocene, consisting of various formal and informal artefacts. Among these 

were large quantities of cores bearing the marks of previous utilization as rubbers, 

hammerstones and particularly, grindstones. These testify to the "recycling" 

(2006/2007: 66) of various utilized pieces available to the prehistoric inhabitants of 

these sites into cores from which flakes could be produced without having to obtain 

fresh raw materials. 

Sixteen of the total of 22 quartzite cores recovered from Hoffman'slRobberg Cave in 

2007 bear several flake scars from smooth striking platforms, either the external 

cortex of pebbles or possibly surfaces that had been ground prior to the flake removals 

(Figure 5.1.). These are highly standardized in form and, with the exception of a 

particularly large specimen from Judy (Figure 5.2.), in size. Following Inskeep 

(1987), I have classified these objects as bladeletlflakelet cores. These items were 

present in ten out of 35 stratigraphic units in the Hoffman'slRobberg Cave sequence. 

Two of the shell-rich units (Mavis and Portia) contained two of these items, while one 

of the lowest-lying midden layers (Richard) yielded four. On the whole, 

bladeletlflakelet cores are well represented in this assemblage. 
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the on ! ~ n.:luuchi.'d artefact in qU::lrIzilc. 



Fine-grained quartz and crypto-crystalline silicates (CCS) are also present among the 

lithic remains from Hoffinan'slRobberg Cave, and account for 21.9% and 9.7% of the 

assemblage, respectively. Chips, chunks, cores and unretouched flakes and blades in 

these raw materials were recovered almost exclusively from the shell-rich layers 

underlying the consolidated Zostera beds. Quartz chips, chunks and unretouched 

flakes are fairly abundant in the shelly layers of the sequence. Chunks are 

particularly substantial, and account for l3% of the assemblage as a whole. 

Proportions of quartz chunks fluctuate throughout the individual shell-rich strata, with 

frequencies ranging from 6.5% to 62.5%. Quartz chips account for 5.5% of the 

assemblage: a slightly higher proportion than that of quartzite chips. Unretouched 

flakes constitute 2.3% of the assemblage. No quartz was found in the Zostera­

dominated units overlying unit Ivan. 

The CCS from Hoffinan'slRobberg Cave is of a number of different hues, including 

honey-coloured, red and almost white. The latter coloration seems to be related to 

exposure to burning. With the exception of a single CCS flake recovered from one of 

the top-most Zostera-dominated units, this raw material, like quartz, occurred only in 

the shell-rich layers of the deposit. CCS chips, chunks and unretouched flakes are 

present in proportions of 1.5%,4.7% and 2.9%, respectively. Frequencies of these 

and other categories of waste material vary between the different shell-dominated 

layers. They tend to be somewhat higher in the burned layers near the bottom of the 

sequence. This is especially pertinent in the case of cores, which constitute 0.4% of 

the assemblage as a whole. A single bipolar CCS core was recovered from a heavily 

burned layer (Nathan) near the middle of the midden sequence. The remaining CCS 

cores, all of which are irregular in shape and form and often have relatively few flake 

removals, were found concentrated in two heavily burned layers (Richard and Richard 

III) and a sandy layer (Susan) near the bottom of the deposit. Three formal tools 

made from CCS, including two miscellaneous retouched pieces and a single scraper, 

are present in the lithic assemblage. 

A single unretouched flake of silcrete from one of the shell-rich layers in the middle 

of the sequence constitutes the only specimen of this raw material found at 

Hoffinan'slRobberg Cave. Sandstone and shale are present in negligible proportions 

of 0.6% and 0.12%, respectively. 
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In addition to the above, there are numerous fragments of red, orange and yellow 

ochre, weighing a total of224.7g, which account for almost 10% of the lithic remains 

(by number of pieces). A small number of specimens with clear evidence of grinding 

or flaking were identified. Another item present in small but significant amounts is 

aeolianite, available on the nearby "island". As was the case with ochre, some of 

these pieces had been flaked or ground. Numerous other manuports could not be 

identified, and are listed under the category "other". 

5.2.3. DISCUSSION AND COMPARISON 

5.2.3.1. Sample Comparability 

The issue of sample comparability was important throughout this analysis, given the 

significant disparity in size between the large assemblage from Nelson Bay Cave and 

small amount of material recovered from Hoffman'slRobberg Cave. Bucket counts 

are the most common means of recording the total volume of sediment removed 

during archaeological excavations. Unfortunately, these were not reported in 

Inskeep's monograph on Nelson Bay Cave. Instead, I used counts of quartzite chips, 

chunks and unretouched flakes recovered from the two sites as a measure of sample 

size. 

A total of 1889 quartzite chips and chunks and 2229 flakes were recovered from units 

31-62 of Nelson Bay Cave. In this assemblage, unretouched flakes significantly 

outnumber chips and chunks. The reverse is true for Hoffman'slRobberg Cave, with 

591 quartzite chips and chunks and 112 unretouched flakes, including those classified 

as blades, flakelets and bladelets. Based on these counts, the archaeological material 

from the 2007 excavation at Hoffman'slRobberg Cave represents 17.1 % of that from 

post-Wilton, pre-pottery units at Nelson Bay Cave. I have applied this ratio in all of 

the calculations necessary for determining the relative frequencies of different artefact 

types in the Hoffman'slRobberg Cave and Nelson Bay Cave assemblages. The 

resulting numbers of stone artefacts per 100 quartzite chips, chunks and flakes are 

presented in Table 5.4. 

Hoffman's original excavation at Hoffman'slRobberg Cave can be estimated, from 

the dimensions of the remaining trench, to have been approximately 5 x l.5m and 
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around 1.5m deep. There is, however, sufficient uncertainty in these measurements 

(e.g. the trench may have been 2m wide) that it is impossible to make quantitative 

comparisons between this and other assemblages. 

5.2.3.2. A comparison with Nelson Bay Cave 

5.2.3.2.1. Chips, chunks, unretouchedflakes and cores: patterns in relative 

abundance and raw material frequencies 

As has already been mentioned, quartzite chips and chunks are the best represented 

category of lithic material in the Hoffman'slRobberg Cave assemblage. They are 

also present in significant quantities in the post-Wilton levels of Nelson Bay Cave. 

Unretouched quartzite flakes are a substantial component of the lithic assemblage 

from Nelson Bay Cave. This artefact class is particularly abundant in the post-Wilton 

units, where it accounts for between 21.2-100% of the stone artefacts recovered 

(Inskeep 1987). Proportions of these items are considerably lower in the 

Hoffman'slRobberg Cave assemblage, and do not exceed 16% in any individual 

stratum. 

According to Inskeep (1987) a total of 39 quartzite cores was recovered from units 31 

-62 of Nelson Bay Cave. This figure includes 11 of the distinctive bladelet/flakelet 

cores which were found clustered together in unit 43, and which cut out completely 

above this stratum. Significantly lower frequencies of these and other types of 

quartzite cores were recorded in the post-Wilton units of the sequence as compared to 

those which predate them. A total of 16 bladelet cores and 6 irregular cores were 

recovered during the 2007 field season at Hoffman'slRobberg Cave. When the 

numbers of quartzite cores from both sites are measured against the counts of 

quartzite chips, chunks and unretouched flakes, it becomes apparent that these items 

are more abundant in the Hoffman'slRobberg Cave assemblage than in the post­

Wilton levels from Hoffman'slRobberg Cave. 

A chi - squared test was used to determine whether or not this difference is 

statistically significant. This test measures the extent to which the proportions of 

cores relative to chips, chunks and unretouched flakes differ between the two sites, 
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The total numbers of quartzite cores, and quartzite chips, chunks and unretouched 

flakes from each site are tabulated in Table 5.2. 

Table 5.2.Numbers of quartzite cores, and quartzite chips, chunks and unretouched 

flakes from Hoffman'slRobberg Cave (2007) and Nelson Bay Cave (units 31 - 62). 

Site Total quartzite Total quartzite chips, chunks Total 

cores and unretouched flakes 

Hoffman'slRobberg 22 703 725 

Cave 

Nelson Bay Cave 39 4118 4157 

Total 61 4821 4882 

The results, which are summarized in Appendix F, show that the difference in the 

relative abundance of cores in the assemblages from Hoffman'slRobberg Cave and 

Nelson Bay Cave is in fact statistically significant at the 0.05 level. While cores were 

present in the Zostera beds and the marker layer Ivan, the majority were recovered 

from shell-rich units near the middle and especially the bottom of the sequence. Four 

bladeletlflakelet cores as well as three irregular cores were derived from a single, 

extensive layer (Richard) near the base of the archaeological deposit. It appears that 

artefact production was more intense during this stage of occupation than before and 

after an occupational hiatus, which occurred between ~3700 - 3300 BP. The post­

Wilton levels at Nelson Bay Cave are younger than the shell midden deposits from 

Hoffman'slRobberg Cave. This may account for the greater abundance of cores in the 

assemblage from the latter site. 

Chips, chunks and unretouched flakes of quartz and CCS are present in both 

assemblages. At Nelson Bay Cave, the frequencies of these items are lowest in the 

Late Holocene, with 57 quartz chips and chunks and 26 unretouched quartz flakes 

from units 31-62. Chalcedony is even rarer, with only six chips and chunks and 12 

flakes from these layers. Despite the smaller sample size, these items are more 

common at Hoffman'slRobberg Cave: 89 chips, 213 chunks and 46 unretouched 

flakes of quartz, and 24 chips, 77 chunks and 47 unretouched flakes of CCS. The 

post-Wilton levels of Nelson Bay Cave yielded 2 quartz and 3 chalcedony cores. 

The 2007 sample of material from Hoffman'slRobberg Cave includes none of the 
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former and 7 of the latter. The total absence of quartz cores from the 

Hoffinan'slRobberg Cave assemblage and presence offairly large quantities of chips, 

chunks and unretouched flakes suggests that the latter items were being exported from 

elsewhere. Frequencies of CCS cores, which are significantly higher in the case of 

Hoffinan'slRobberg Cave, are consistent with patterns previously observed for chips, 

chunks and unretouched flakes. 

Chips, chunks, unretouched flakes, and in the case of CCS, cores of fine-grained raw 

material were recovered almost exclusively from the shell-rich units of 

Hoffinan'slRobberg Cave. With the exception of a single CCS flake recovered from 

one of the youngest Zostera beds (Ben), all of the stone artefacts in the Zostera -

dominated units were manufactured on quartzite. Differences in raw material 

frequencies in the two groups ofstatigraphic units at Hoffinan'slRobberg Cave 

indicate different patterns of raw material exploitation during the two episodes of 

occupation at the site. The shell-rich units, which date to between --4000-3700BP, 

accumulated during a period in which quartz and CCS were still in use by the 

inhabitants of Nelson Bay Cave. The Zostera beds, with dates of -3300BP, were 

much more heavily dominated by quartzite, in common with the post-Wilton units of 

Nelson Bay Cave. 

5.2.3.2.2. Grinding equipment and other utilized pieces 

A range of items classified under the broad category of grinding equipment was 

recovered from the Holocene levels of Nelson Bay Cave. While cores were observed 

to decrease in the upper group of statigraphic units, grindstones, hammerstones, and 

"rubbers" (Inskeep 1987: 105) were reportedly more abundant in layers above unit 63. 

Inskeep (1987) lists eight complete quartzite grindstones and 15 fragments with the 

remains of recognizable grinding facets among the utilized pieces from Nelson Bay 

Cave. Of these, 10 fragments and 2 whole specimens derive from units 31-62 

(Inskeep 1987). In addition, 28 hammerstones, four rubberlhammerstones and ten 

rubbers were recovered from these units. The majority of these specimens were of 

quartzite. The 2007 sample from Hoffinan'slRobberg Cave includes seven complete 

upper grindstones and a single probable lower grindstone; ten hammerstones and five 

cobbles with hammerstone damage and/or milling. All of the grinding equipment 

from this site is of quartzite. When the different categories of grinding equipment 
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from th~ two sites are combined and measured against counts of qUilrtzit~ chips, 

chunks and unrt:toueh~d Oakes Crable 5.3.), it is dear that these artefacts w~r~ more 

abundant at l-Ioffman'slRobberg Cave. 

Both assemblag~s indude objects known as palenes. These are Oat pil!ces of stone, 

genemlly shalt:, with noticeably ground edges. They vary in shape from round to 

oval, and arc sometimes recovered wi thin the context o fburiu ls ( I-Illl 20(0). A total 

often shale palettes were recovered from Nelson Bay Cave. Two derive from the 

rre-ct:ramic, post-Wilton layers. Two complete palettes and one fragment were 

recovered during the 2007 excavation at Hoffman'slRobberg C.we . Both ur the 

complete speci mens derive from burned, shell-dominated units within the depusit . 

Onc, manufactured un sanustone, is fairly small and round with relativel y rough edges 

(Figure 5.3.). The other is narrow and elongated, with considerabl y ~moo thc r edges. 

It is manufactured on dark grey shale, which has become quite badly abraded on one 

of the ~urfaccs ( Figur~ 5.4.). 

\ 

Fi gure 5.3. Snnd~tone palette rrom E5 Omar, Hoffman' siRobberg Cave. The s!;alc 

used is 150rnrn in lengt h, wiLh smaller subdivisions every I Omm and larger 

suOdiv isiolls every 50rnm. 
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Figure 5.4 .Ekmgal cd shale palettc fr()m E-l- Ric hart! II. HofTman'sJRohhcrg Cave. The 

scale ust:u is 15Um rn in length. with smaller subJi vis ions cvcry IOrnrn and larger 

subJi " isions (" 'cry 50mln. 

A single fragment ofsirn ilarly smoothed. dark grey shah: was fou nd in unil l"an. 

separati ng Iho.: Zo.\/cra heds fr"'l11 Ihe shcl l -d~)minah . ."d uni ts. T,\·o additional shale 

palettes were recovered from a I cst spit dug during 2008 (Figures 5.6. and 5.7.' . 

None of the specimen ... fr<.m Iloffman'slRobhcrg Cave or Nelson nay Cave bear 

perforations. AI.~(I pro.:sent in tht He"" sample of materia.l arc two piec\.'s (If 

aeolianite with similarl y ground andior .~moothed edges. Two fu rther pico.:cs show 

signs ofpossi h1c flaking . TIle nutnerom: other pieces of acoJi:l.Ilite included in the 

asso.:mblagc 111:ly a lso h3" (" ht-t!l !>moothed, ifnot along the edges, the!1 o lllhc IwO 

f<lces of s labs which were n:moved from outcrops of this TOugh, por(!\.Is material. 
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Figures 5.5. and 5.6.Two oval shale palettes from 0 12d Spi t 6, Hoffman ·s/Robbcrg 

Caw (2UOK).Thc: scale LlSl.'d is 150 mm in length, with small er suhdivi sions every 

1 Olllm and larger subdivisi ons evcry 50mm. 

Other lith ic rcmnins showi ng ev iJenct: of utilizatioll were recovereJ from the post­

Wilton layers of :"Jdson Bay Cave. These include flakes \\ith various types of edge­

damage "nu wear, andpic("(.'s ('~·4uillJe,~. In both cases, quartzite predomi na ted in the 

more r..:ccnt stratigraphic uni ts \\h i]c quartz and CCS were p r..:scnt in older deposits. 

No such specimens were ft.'Co\·cred during the 2007 fi e ld ~awn at 

Hoffman· slKobberg Cave. 

5 2.3.2 3 Formallools 

A'i in olher soul hcrn Cap..: wastal s ites, Ie- tmal st("lne artefacts arc rare in the po<; l­

Willon ll.!vcls at Nelson Ijay Cave. Thirty-lour scrapers and 16 miscel laneous 

retouched pieces were rewvered from units 3 1-62, all of quartzite. The lOu7 

excavation at J·loffman ·s/Robbcrg Cave yielded only four re touched artcJal;ts: a single 

CCS sc raper and three miscellaneous retouched pieces, one quarl"£il e and two CCS. A 

difference in the re lali v\.' frequency ofeeS in the post-Wilton levels of Nelson Ray 

Cavt!" and I [off"man 'slRobberg C:.IVC has already ht!"en commentd upon , lind is again 

c1eady rdcv:.Illt. Cornrari son \lfratlos nfrelnucned pieces 10 quartzi te chip.~, ch unks 

and unrctolldleu fl akes shows Ihm scrapers arc more common at Nelson Bay Cave, 

but miscel laneous retouched pieces occur in simi lar proportions in rolh asscmhlagl'S. 

Stone sinkers were recovered in signi ficant quantities a l Nelson Bay Cave, primarily 

from the post- Wilton uniL" None \\- t!" re fo und during the 2007 excavation at 

HofTman'slRobbcrg Ca\'I;.'. 
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5.2.3.2.4. Ochre-stained lithics 

Inskeep (1987) reports the occurrence of only five ochre-stained pebbles, chunks, 

flakes, grinding equipment and unspecified stone pieces from units 31-62 at Nelson 

Bay Cave. There were also seven "ochre pencils", elongated pieces of ochre showing 

evidence of intensive grinding, sufficient to produce facets. The 2007 sample from 

Hoffinan'slRobberg Cave includes a total of 13 visibly ochre-stained lithic items, all 

of which are quartzite (Table 5.3.). Among these are a single spall, six chunks, one 

core, one flake, a miscellaneous retouched piece and a small upper grindstone that 

probably served as an ochre-grinder. Two ochre-stained blades were also recovered, 

both from the lower levels of the site (below Ivan). One is ochre-stained on the 

ventral surface. The other is a snapped blade with a faceted platform reminiscent of 

the Middle Stone Age with traces of ochre on the entire surface of the artefact. Three 

pieces of ochre with obviously ground edges are also included in the 2007 sample of 

material from Hoffinan'slRobberg Cave. 

Table 53.0chre-stained lithics from Hoffman'slRobberg Cave (2007). 

Layer Item n 

CELESTE Small upper grindstone 1 

NAN Core 1 

JUDy Blade 1 

ruDY Flake I 

OMAR Chunk 1 

OMAR Spall 1 

PETER Blade 1 

PORTIA Chunk 1 

RICHARD Chunk 3 

PAUL Chunk 1 

RICHARD Miscellaneous retouched piece 1 

TOTAL: 13 
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Table 5A.Numbers of stone artefacts per 100 quartzite chips, chunks and unretouched 

flakes for Nelson Bay Cave and Hoffman'slRobberg Cave. 

Item Nelson Bay Cave (units 31-62) Hoffman'sJRobberg Cave 

Quartzite cores 0.95 3.14 

CCS cores 0.07 1 

Grinding equipment 1.07 4 

Scrapers 0.83 0.14 

MRPs 0.39 0.42 

Ochre-stained lithics 0.12 1.9 

5.2.3.3. A comparison between the 2007 sample from Hoffman'slRobberg Cave 

and the curated collection from Hoffman's excavation 

As a result of my analysis of the 2007 sample of lithic remains from 

Hoffmans' 1R0bberg Cave, some assessment can be made of the completeness of the 

curated collection of stone from Hoffman's earlier excavation (Table 5.5.). It 

appears, for instance, that quartzite chunks are underrepresented relative to 

unretouched flakes in the older sample. Both samples contained few quartzite blades 

relative to flakes. The blade-to-flake ratios for the two collections of material are 

very similar. The same can be said with regard to the ratios of quartzite flakes to 

quartzite cores. The sample of quartzite flakes, blades and cores from Hoffman's 

excavation of the site does not seem to be biased with regard to these items. 

However, the majority of the artefacts included in the original collection are large, 

meaning that there may be some bias in the sizes of objects curated. Quartz and CCS 

were severely underrepresented in the original collection, perhaps because the 

majority of quartz and CCS pieces recovered during the 2007 excavation were rather 

small, and could have been discarded by Hoffman's crew if they were using a coarse 

meshed sieve. The burned and dirty appearance of the CCS from the burned units in 

the lower part of the deposit could also have been a factor. 

In the course of my previous examination of the original collection of material from 

Hoffman's excavation of the site, I noted the prevalence of ochre-staining on various 

lithics (Table 5.6.). This was especially apparent on several different categories of 
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grinding equipment. Seventeen of a total of 51 securely identified upper grindstones 

bore visible traces of ochre. In seven cases, ochre-stains were observed on grinding 

facets (Kyriacou 2006), a pattern which would be consistent with their use as ochre­

grinders. Four out of eight ochre-stained flakes included in the curated collection 

were ochre-stained on their ventral surfaces. Tentative statements regarding the more 

prolific use of ochre by the inhabitants of Hoffinan' slRobberg Cave in relation to 

those at Nelson Bay Cave based upon Hoffman's original collection are supported by 

the new data. 

Table 5.5.Lithlcs from Hoffinan's excavation of Hoffman'slRobberg Cave. 

Raw Material Category Total No. 
Quartzite Manuports 

Slabs 4 
Pebbles 48 
Cobbles 32 
Waste Material 
Chunks 46 
Cores 15 
Unretouched flakes 78 
Unretouched blades 15 
Unretouched flakeslblades 3 
Utilized Pieces 
Upper_grindstones 51 
Hammerstones 24 
Upper grindstoneslhammerstones 6 
Milled-edge pebbles 3 
Pebbles/cobbles with evidence of grinding 12 
Pebbles/cobbles with hammerstone damage 29 
Conjoining fra~ents of a bored stone 3 
Perforated stones 1 

Quartz Manuports 
Pebbles 1 
Formal Tools 
Scraper 1 

CCS Waste Material 
Chunks 6 
Unretouched flakes 1 

Other Manuports 
Ochre 9 
Sandstone 15 

Sandstone Ground sandstone 11 
Grooved stones 2 

Shale Palettes 2 
Sandstone Fragments of ~alettes 2 
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Table 5.6.0chre-stained lithics from Hoffman's excavation of Hoffman'slRobberg 

Cave (all quartzite). 

Category Total No. 
Spalls 2 
Slabs 2 
Fragments 1 
Pebbles 4 
Cobbles 2 
Chunks 3 
Cores 4 
Flakes 8 
Blades 1 
Upper grindstones 17 
Hammerstones 2 
Upper grindstoneslhammerstones 3 
Milled-edge pebbles 1 
Pebbles/cobbles with grinding facets 2 
Pebbles/cobbles with hammerstone damage 1 

5.3. THE NON-LITHIC ASSEMBLAGE 

5.3.1. METHODOLOGY 

In classifying and describing the bone and marine shell artefacts in the 

Hoffinan'slRobberg Cave assemblage, I have adhered to the definitions devised by 

Schweitzer (1979) for Die Kelders. Ostrich eggshell beads were measured using 

digital callipers. Several measurements were taken on each specimen in order to 

determine maximum external bead diameter. Specimens were subjected to digital 

photo-microscopy to determine which stage of the production sequence as described 

by Orton (2008) they most likely represent, and to examine them for traces of wear 

consistent with their having been sewn onto garments of clothing or strung together to 

make pieces of jewellery. To assess the relative frequencies of these items in the 

Hoffinan'slRobberg Cave and Nelson Bay Cave assemblages, counts of worked bone 

and shell objects will be expressed in relation to total numbers of quartzite chips, 

chunks and unretouched flakes (Table 5.9.). In order to increase the sample, 

additional bone and shell artefacts recovered during further excavations at the site in 

2008 are described but not quantified. 
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5.3.2. RESULTS 

5.3.2.1. Worked bone 

A total of twenty items of worked bone were recovered from Hoffinan'slRobberg 

Cave during the 2007 field season (Table 5.7.) These are more fully described in 

Appendix E. They include two bone awls, a broken bone point; a somewhat thicker 

bone object classified as a linkshaft; three hollow tipped points; and one small and 

four larger undecorated bone beads. The 2007 sample furthermore contains six 

fragments (five of which conjoin) of badly burned bone shaft decorated with sets of 

parallel incisions, the proximal part of a ringed and snapped mammal bone shaft, and 

a piece of robust bone showing evidence of flaking and perhaps smoothing. Of these 

specimens, all of the points as well as the small bone bead were recovered from the 

surface of the site, or from disturbed deposit. The larger bone beads and bone awls 

derive from two adjacent Zostera-dominated layers, while the remainder of the finds 

were found in the shell-rich units. 

Table 5.7.Worked bone from Hoffinan'slRobberg Cave (2007). Includes items 

recovered from the in situ and disturbed deposits, as well as from the surface of the 

site. 

Category Total No. 

Awls 2 

Points 1 

Hollow-tipped points 3 

Linkshafts 1 

Beads/tubes 5 

Decorated/incised 6 fragments 

Ringed/snapped 1 

Flaked/smoothed/cut 1 

5.3.2.2. Worked shell 

Worked, modified and utilized marine shells from the 2007 excavations at 

Hoffinan'slRobberg Cave are presented in Table 5.8. These, as well as an additional 

sample from 2008, are described in Appendix E. 
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Table 5.8.Worked, modified, utilized and other non-food related marine shell from 

Hoffinan'slRobberg Cave (2007). Includes items recovered from the in situ and 

disturbed deposits as well as the surface of the site. 

Category Total No. 

Pendants 3 

Perforated Donax serra valves 3 

Glycymeris 2 

Nassarius kraussianus 11 

Phalium /abiatum zey/anicum 1 

Ochre - stained shells 1 

5.3.2.2.1. Marine shell pendants, perforated shells and shells with evidence of ochre­

staining 

Three marine shell pendants were recovered from Hoffman'slRobberg Cave in 2007. 

All were manufactured on fragments of T. sarmaticus shell, have two perforations, 

and lack any signs of edge-nicking. Two of the specimens are round, and one is oval. 

One specimen derives from the top-most in situ Zostera-dominated layer of the 

deposit; the remaining two were recovered from shell-rich layers near the top and 

bottom of the midden. These items are therefore quite evenly distributed throughout 

the archaeological sequence. All of them are poorly preserved. 

Two additional shell pendants have been found among the sorted material removed 

from Hoffinan'slRobberg Cave during the most recent (2008) excavation. One of 

these is a square-shaped specimen on what appears to be a fragment oflimpet shell. 

edge-nicked along three of the four comers and with a single smooth. round 

perforation drilled from the nacreous face, outwards. The other is a triangular piece 

of alikreukel shell with edge-nicking on both sides and the outlines of three distinct 

perforations which were not completely drilled. The absence of these items from the 

original collection of material recovered by Hoffman may be a result of their 

friability. The 2007 sample also includes three roughly perforated white mussel shells, 

two of which were recovered from the in situ deposits, as well as a number of 

specimens with perforations which mayor may not have been drilled by the 

prehistoric inhabitants of the site. 
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Both recent field seasons yielded several Glycymeris shells, some of which were 

found on the surface of the site and others derived from the excavated units. None of 

these specimens are perforated. Numerous unmodified Nassarius kraussianus shells 

were also recovered from the surface and archaeological deposits of 

Hoffman'slRobberg Cave. Six bear small perforations frequently drilled into these 

shells by carnivorous gastropods. Nassarius kraussianus is an estuarine species 

which commonly occurs in the mud banks of lagoons or estuaries (Branch et a1. 

2002). The specimens from Hoffman'slRobberg Cave were probably brought into 

the site along with the estuarine grass used as bedding material. 

The original museum collection lacks both of these species. This is mostly likely a 

result of their small size, and of excavator bias which deemed them unremarkable. A 

complete and obviously water-worn Phalium labiatum zeylanicum shell was 

recovered from Hoffman'slRobberg Cave in 2007. As this species occurs at fairly 

great depths subtidally (Branch et al. 2002), it was probably obtained as a wash-up on 

one of the beaches in the vicinity of the cave. Residues of ground ochre were evident 

on the inner surface of a complete S. cochlear specimen from one of the shell-rich 

layers near the bottom of the archaeological deposit. Thick crusts of dried ochre 

powder were present on a large S. tabularis shell from Hoffman's excavation. 

5.3.2.2.2. Marine shell crescents 

Shell crescents or segments are crescent-shaped fragments ofmusse1 shell with 

evidence of grinding on the arc edge. Due to the similarity in appearance between 

naturally broken specimens and those deliberately modified by humans, these fmds 

are seldom quantified in archaeological site reports, and are not always recognized as 

artefacts (Schweitzer 1979). The new sample of material from Hoffman'slRobberg 

Cave contains large quantities of broken Perna shells of the right size and shape to be 

tentatively labelled shell crescents. Only 17 of th~se specimens, all of which derive 

from the shell-rich layers of the deposit, have convincing evidence of grinding on the 

arc edges. 

5.3.2.2.3 . Ostrich Eggshell Beads 

A total of 40 ostrich eggshell beads were recovered from Hoffinan's/Robberg Cave in 

2007. Eighteen were collected from the surface of the site. The remaining 22 derive 
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from the excavation, mostly from units Jane, Louisa and others near the top of the 

shell midden sequence. None were recovered from the Zostera -dominated units. 

No worked or unworked fragments of ostrich eggshell were found, and all of the 

beads represent finished specimens. An additional 13 whole and three broken beads 

are present in the partial sample of material from the 2008 field season. All but 2 of 

these were surface finds and again, none derive from the Zostera-dominated units. 

This is unlikely to be a taphonomic issue, as other shell and bone artefacts were 

preserved in these layers. A single fragment of unworked ostrich eggshell was also 

recovered from one of the lower-lying shell midden units of the deposit during 2008. 

The size distributions of ostrich eggshell beads are presented in Figure 5.7. All of the 

ostrich eggshell beads from Hoffman'slRobberg Cave are relatively small. The 

majority of specimens recovered from the surface of the site and from the 3mm 

fraction of sieved material fall into the 4.5 - 4.9 mm and 4 - 4.4 mm size categories, 

respectively. The smallest beads are just less than 3mm in maximum diameter. 

Ostrich eggshell beads from an open midden in Noetzie range between 3.2 mm and 

4.8mm in size (Halkett and Orton 2006). 

Henshilwood (1995) noted a trend toward smaller bead sizes in sites dated to between 

5000-6000 BP in the Garcia State Forest, with an increase in the size of beads 

recovered from sites postdating 3000 BP. In their quantitative analysis of ostrich 

eggshell beads from the site of Geduld in Namibia, which was inhabited by hunter­

gatherers and subsequently by herders, Smith and Jacobson (1995) observed a 

statistically significant difference in the average size of ostrich eggshell beads 

manufactured by the two groups of people. Specimens recovered from the pre­

pottery levels (Figure 5.8.) of the site tended to be small, similar to those found at 

Hoffman'slRobberg Cave. Those derived from layers containing pottery and 

associated with herding peoples (Figure 5.9.) were larger. The small mean sizes of 

ostrich eggshell beads found at Hoffman'sJRobberg Cave, as well as the absence of 

pottery, are consistent with other evidence that the site was occupied by hunter­

gatherers during the Late Holocene. Ostrich eggshell beads from Noetzie do not 

conform to this pattern. Only two specimens >5mm in maximum diameter were 

recovered from the two youngest layers of deposit. The majority of specimens from 
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the layers con1aining ccramics were of ~illlilar dimensi011s to thl1~c fn IIll 1 he pre-

pottery levels lOrton and I-Ialken 20(6), 

Ostrich eggshell beads from 
Hoffman's/Robberg Cave (2007) 
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Figure 5. i.Size distributions of ostrich eggshell beaJ.s from the sur/ace (yellow) and 

exc:lva1cd IInils (hlue) (If Ilnffman's/Rohherg ('av< .. t2007) 
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Figure 5.S.Size di stribu1ions of ostrich eggshell beaJs from Gcduld. Namibia (pre­

pouery levels).Reconslructed from Smith and Jawbson ( 1995) and Yates (199."), 
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Ostrich eggshell beads from Geduld (pottery levels) 

• 

Size category 

1.:1 Le'Rl 1 

III L~'Rls 24 , 
~ Il Le'Rls 5-6 

III Lel.et 7 

Figun: 5.9.Size distributions of ostrich ~ggshcll b~ads from Creduld. Namibia (pottery 

kvcls).R econstructcd h('I)} Smith anti J;""l c(lbson t 1 ()1)5) and Y atl~s (1995). 

5.3.3, DlSClJSSIO~ ANn COMPARISON 

53 . .1.1. lJon~ and shell artf'fad); from Ndson Bay Clive and Hoff"mall's/Rohhl'l'l;1, 

Cave 

5.33. f I. Bone arteju('!j· 

The beauty and fonnality of worked bone assemblages from southern Cape coastal 

sites occupied during lhe LaIc Holocene is frequently juxtaposed against the 

inform:)li!y thaI eharaclerizl's lithic remains dating to the post-Wilton. A variety of 

bone artefacts were recovered from the Holocene levels of Nelson Bay Cave. With 

th~ exc~ptjon ofthost bd icved to repr('sent diff[- r(~llt archery components. including 

bone points and linkshafts, these items occur in greater abundances in the upper units. 

Thirty one complete and incomplete bone awls, 19 spatulae, nine archery components, 

three hone tubes nnd six. bone rings were recovered from units 31-62 (Inskeep 19~7). 

Smal1 numbers of bone n\,,.-ls , nrchcry components ~Figures 5.10 . :md 5.11.), oom~ 

beadsitubes (Figure 5.12.), snapped and ringed bone (Figure 5.13.) and decorated 

bone were ree.overed from Hotl)ll<m'si Robberg Ca"c. There is S0mc variation in the 

rcJmivl: abundance of these items at HoffmllJl ' s/Robbcrg Cave and Nelson Bay Cave. 

113 



While no oone Sr:l1u l,1 nr tX lllC rings were foullo nt Ho ffman ' siRohhcrg ewe dll ring 

I h e ~ () r)7 fidd Sl' ,ISOI' . Ihl' 2008 s:lInpk indud..:s (lilC bunc spatub (Figun: 5. 14.) and 

three hone rings. 

. . 

FiP 'fl' 5. 1 n. Br,.k n l hnnc r l'inl ~ .lhoVl' ) :lnJ tllI.:kcr 1 ill ksha fl f hd(1\\') fr"' l1 rh.: "' lId : ,~, ~~ 

of rhe ~ i tc (In(l E6 Ruyde n, r,,: ~pt.'c ti \'ely . The ulvisi{.n'i on tilt; s(ak <In.: t Umm in 

knl!lh. 

Figure 5. 11 .1 lo llow.ti ppcd pc.ints fmm Hi 8arbie (ahovc) and the surftH'C (If 

Hulll1l<lll·slR.,hl"x: rg Caw (bcto\\ ). The seal..: uSt:d is 15Umm in knglh. \\i th 

suhdi\ isi()lls C \ 'Cr:' 1 DllIm. 
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Figure S. I 2. Hi rel 1)()llc 1ll';Jds/tuhe~ fh llll I ~ :'i EH/.:lhl'lh. I lortrn;1I1 ' s!Rohhcrg ( 'a\"(: . The 

scak llsed in 150mm in kngth, wilh smaller su hdivisions ever~ I Omm and larger 

subdivisi(lIls evcry SOmm. 

Figure :'i.13.Ringed and snapped bird bone from L4 <)uinlOn, Il offman 's/Robberg 

Cave. The scale used is J 50mm in length . with smaller subdivisions every 10mm and 

larger subdivisions every 5Omm. 

Figure 5.14.Bone spatula from D5d (iidcon. Il offman'sJRohhcrg Ca\'c (2008). The 

scale llsed is I SOmm in length. \vith smaller subdivisions every I Omm and larger 

suhdiYisiollS every 5()lIltl\. 
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5.3. 3. 1. 2. Perfura/cd and xrmwd Pelomedu.I'a carapace 

Inskeep (1987) documents Ihe presenct! of numaous artefacts manufactured on whal 

he erroneously refers 10 as tortoiseshell in the assemhlage from Nelson nay Cave . In 

addition to a large tortoiseshell howl found in assoeinlion wilh Hurial 5, 34 partially or 

completely dri lied and/or grolmd fragments of III is material were n:c()vered the si te. 

The perforated fragments most likely represent pendants, while those with grolmd and 

smootiled edges arc probahly the remains of bowls and other utensils. With the 

exception of the bowl from Burial S, these derive exclusively from the post Wilton 

unils. The presenet! of these items at Nelson Bay Cave, where terrestrial tortoi ses 

were T<Jre ifnol uhsent and did not contribute signifieantly to the diets of prehistoric 

foragers, was interpreted by Inskt!ep ( 19X7) as evidt!llce for the import of tortoi seshell 

utensils as finished products from inJand regions. It has subsequently been noted by 

Royden Yates that the fragments ofearapnce reeovcn:d from Nelson nay Cave arc 

thinner and flatter than those of the terrestrinl tortoise and prohabl y derive from the 

freshwater turtle, I'elumedum subrt!!u. This species is likely to hav!;: been prescnt in 

a numher of fh:shwater rivers and estuaries in the vicinity of hoth Nelson Bay Cavc 

aOll Matjes RiVer Rock Shelt er (Ludwi g 20(5). No examples of perfo rated 

Pe/omedusu carapace wt!r!;: recovered from Ho ffman's/Robhcrg Cavc in 2007. A 

single fragment of un-ground freshwater turtle shel l \vith one perforation (Figure 

5.15) is included among the partially sorted material from the 200X excavation. 

Figure S.IS .Perforated "e'omedll~'a carapace irom D5d Rclow Portia, 

Horrmnll'siRohhcrg Cave (2008). The scale used is ISOmm in length. with smaller 

subdivi sions every IOmm and larger subdivisions every SOmm. 
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5.3.1.1.3. Marine shell artefacts 

Inskeep (1987) documents the occurrence of a wide range of marine shell pendants 

manufactured on fragments of nacreous shell in the material cultural assemblage from 

Nelson Bay Cave. These include specimens both with and without edge-nicking; a 

number of different forms including round, oval and shield shaped; perforated and 

unperforated as well as fInished and unfinished pendants. A total of 15 type 1 

pendants were found in units 31-62. These are oval, heart or shield shaped 

specimens, usually with two perforations and edge-nicking, manufactured on nacreous 

shell. In addition, 32 Type 1 pendants were found as grave goods with Burial 4 in 

unit 65. Type 2 and 3 pendants were recovered from older stratigraphic units. One of 

the specimens recovered from the youngest in situ Zostera layer of 

Hoffinan'slRobberg Cave (specimen on the left, Figure 5.16.) is similar to Inskeep's 

(1987) description of Type 1 pendants: it is round, shallow in curvature, manufactured 

on a fragment of T. sarmaticus shell and bears two perforations. The pendant from 

Hoffinan'slRobberg Cave, however, lacks the edge-nicking typical of those from the 

post - Wilton units of Nelson Bay Cave. 

Another shell pendant recovered from Hoffinan'slRobberg Cave, this time from one 

of the older midden layers, has a deeper curvature than the one previously described. 

A specimen from one of the youngest shell-rich units closely resembles Inskeep's 

(1987) description of Type 2b pendants. It is oval, made on T. sarmaticus shell, has a 

deep curvature, and lacks edge-nicking. Inskeep (1987) regarded Type 2b pendants 

as unfInished specimens of Type 2a pendants, which were similar in shape and 

differed only in the respect that they were edge-nicked. This category of shaped 

shell-pendants occurred in fairly small numbers in stratigraphic units 90-143 (Inskeep 

1987). An additional shell pendant, manufactured on a triangular fragment of T. 

sarmaticus which had been edge-nicked on the two unbroken ends, was recovered 

from the site in 2008 (Figure 5.17.). When the numbers of marine shell pendants from 

each site, excluding those found in Burial 4 of Nelson Bay Cave, are expressed 

relative to quartzite chips, chunks and unretouched flakes, it appears that these 

artefacts are slightly more abundant in the Hoffinan'slRobberg Cave assemblage. 
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Figure 5.16. T sannmiclI.\· pendants from [)Sb Surfacc Zostera in siru (kti), [)4a Peter 

(Illiddk) and E5 Katharine (right), H(lffman·s/l~(lhhcrg Cavc. The seale used is 

15Umnl in kngth. WiUl sma ller subdi\ isions cvery I ()1Il 1ll and larger suhJ i\ isiolls 

every 50mm. 

Figurr, 5. 1 7 .Mari ne ~hcll pendant reeovl"fed Irum D)c Jane. Ilofl"rnan · slR"hhcrg 

Cwe, (2009). rill· sC:llc used is 1501ll1ll inlellglh. II ilh sma ller suhdivisions every 

1 allIIn and brgrr subdivisiolls every 50mm. 

The assemhbgl' from Nel snn fby Cave also conta ins a numher of pt:rfOrilh:d and 

unperforatcd G(VLymcris shel ls included by In skeep in the category of marine shell 

pendants . It has been prcviously notcd (Inskeep I %7) that these items cliister in the 

1 ~ :lk' Ilol\lccne units (If til(' deposit. The opposik tn~nd is apparent ill (he distrihutio1l 

(lfperfr.raled while mussel v:llves thrnughmJt Ihe archaeological sequerKe. It is 

interest ing to Tlol(" thai Oll! of:l tot:ll of 1l)5 perf(lraled /)onax serra v:lln:s recovcred 

Ir,)l)) Ncl son Bay C:lVO:. !lone derive from the post-\\,' iltun lI lI ils. Six pl' rfor.l ted 
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Nassarius kraussinus shells were found between units 118 - 130. A single ochre­

stained Perna shell was derived from unit 66 of the Nelson Bay Cave sequence. 

Table 5.9. Numbers of bone and marine shell artefacts per 100 quartzite chips, chunks 

and unretouched flakes for Nelson Bay Cave and Hoffinan'slRobberg Cave. 

Item Nelson Bay Cave (units 31-62) Hofl'man'sJRobberg Cave 

Bone awls 0.75 0.28 

Archery components 0.22 0.71 

Bone beads/tubes 0.07 0.71 

Marine shell pendants 0.36 0.42 

5.3.1.1.4. Ostrich eggshell beads 

At Nelson Bay Cave, 458 ostrich eggshell beads were recovered from units 31-62. 

The middle and lower groups of units contained 53 and 23 specimens, respectively. 

Considering the much greater volumes of archaeological deposit accumulated during 

the more recent phase of occupation at the site, Inskeep concludes that ostrich 

eggshell beads were distributed more or less evenly throughout the archaeological 

sequence at Nelson Bay Cave. 

In total, 534 ostrich eggshell beads were recovered from the Holocene levels of the 

site. This figure, which excludes specimens directly associated with burials, is 

regarded by Inskeep as relatively small in relation to the nwnber of beads required for 

the manufacture of items such as beaded necklaces and aprons. With the exception 

of one partially drilled fragment derived from unit 111, none of the ostrich eggshell 

recovered from the site seemed to suggest the manufacture of ostrich eggshell beads 

and/or containers at the site. Inskeep (1987: 172) regards those specimens recovered 

from the cave as "occasional accidental losses" from already manufactured pieces of 

jewellery or garments. 

The majority of the beads recovered from Hoffinan'slRobberg Cave in 2007 seem to 

represent fmished, or almost entirely fmished, products. None of the beads in the 

2007 sample have any traces of wear obviously associated with their having been 

sewn onto garments or strung on pieces of twine for use as objects of personal 
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5.3.2. RESULTS 

5.3.2.1. Worked bone 

A total of twenty items of worked bone were recovered from Hoffman'slRobberg 

Cave during the 2007 field season (Table 5.7.) These are more fully described in 

Appendix E. They include two bone awls, a broken bone point; a somewhat thicker 

bone object classified as a linkshaft; three hollow tipped points; and one small and 

four larger undecorated bone beads. The 2007 sample furthermore contains six 

fragments (five of which conjoin) of badly burned bone shaft decorated with sets of 

parallel incisions, the proximal part of a ringed and snapped mammal bone shaft, and 

a piece of robust bone showing evidence of flaking and perhaps smoothing. Of these 

specimens, all of the points as well as the small bone bead were recovered from the 

surface of the site, or from disturbed deposit. The larger bone beads and bone awls 

derive from two adjacent Zostera-dominated layers, while the remainder of the finds 

were found in the shell-rich units. 

Table 5.7.Worked bone from Hoffinan'slRobberg Cave (2007). Includes items 

recovered from the in situ and disturbed deposits, as well as from the surface of the 

site. 

Category Total No. 

Awls 2 

Points 1 

Hollow-tipped points 3 

Linkshafts 1 

Beads/tubes 5 

Decorated/incised 6 fragments 

Ringed/snapped 1 

Flaked/smoothed/cut 1 

5.3.2.2. Worked shell 

Worked, modified and utilized marine shells from the 2007 excavations at 

Hoffinan'slRobberg Cave are presented in Table 5.8. These, as well as an additional 

sample from 2008, are described in Appendix E. 
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Table 5.8.Worked, modified, utilized and other non-food related marine shell from 

Hoffinan'slRobberg Cave (2007). Includes items recovered from the in situ and 

disturbed deposits as well as the surface of the site. 

Category Total No. 

Pendants 3 

Perforated Donax serra valves 3 

Glycymeris 2 

Nassarius kraussianus 11 

Phalium labiatum zeylanicum 1 

Ochre - stained shells 1 

5.3.2.2.1. Marine shell pendants, perforated shells and shells with evidence of ochre­

staining 

Three marine shell pendants were recovered from Hoffinan'slRobberg Cave in 2007. 

All were manufactured on fragments of T sarmaticus shell, have two perforations, 

and lack any signs of edge-nicking. Two of the specimens are round, and one is oval. 

One specimen derives from the top-most in situ Zostera-dominated layer of the 

deposit; the remaining two were recovered from shell-rich layers near the top and 

bottom of the midden. These items are therefore quite evenly distributed throughout 

the archaeological sequence. All of them are poorly preserved. 

Two additional shell pendants have been found among the sorted material removed 

from Hoffman'slRobberg Cave during the most recent (2008) excavation. One of 

these is a square-shaped specimen on what appears to be a fragment of limpet shell, 

edge-nicked along three of the four comers and with a single smooth, round 

perforation drilled from the nacreous face, outwards. The other is a triangular piece 

of alikreukel shell with edge-nicking on both sides and the outlines of three distinct 

perforations which were not completely drilled. The absence of these items from the 

original collection of material recovered by Hoffman may be a result of their 

friability. The 2007 sample also includes three roughly perforated white mussel shells, 

two of which were recovered from the in situ deposits, as well as a number of 

specimens with perforations which mayor may not have been drilled by the 

prehistoric inhabitants of the site. 
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Both recent field seasons yielded several Glycymeris shells, some of which were 

found on the surface of the site and others derived from the excavated units. None of 

these specimens are perforated. Numerous unmodified Nassarius kraussianus shells 

were also recovered from the surface and archaeological deposits of 

Hoffman'slRobberg Cave. Six bear small perforations frequently drilled into these 

shells by carnivorous gastropods. Nassarius kraussianus is an estuarine species 

which commonly occurs in the mud banks of lagoons or estuaries (Branch et a1. 

2002). The specimens from Hoffman'slRobberg Cave were probably brought into 

the site along with the estuarine grass used as bedding material. 

The original museum collection lacks both of these species. This is mostly likely a 

result of their small size, and of excavator bias which deemed them unremarkable. A 

complete and obviously water-worn Phalium labiatum zeylanicum shell was 

recovered from Hoffman'slRobberg Cave in 2007. As this species occurs at fairly 

great depths subtidally (Branch et al. 2002), it was probably obtained as a wash-up on 

one of the beaches in the vicinity of the cave. Residues of ground ochre were evident 

on the inner surface of a complete S. cochlear specimen from one of the shell-rich 

layers near the bottom of the archaeological deposit. Thick crusts of dried ochre 

powder were present on a large S. tabularis shell from Hoffman's excavation. 

5.3.2.2.2. Marine shell crescents 

Shell crescents or segments are crescent-shaped fragments of mussel shell with 

evidence of grinding on the arc edge. Due to the similarity in appearance between 

naturally broken specimens and those deliberately modified by humans, these fmds 

are seldom quantified in archaeological site reports, and are not always recognized as 

artefacts (Schweitzer 1979). The new sample of material from Hoffman'slRobberg 

Cave contains large quantities of broken Perna shells of the right size and shape to be 

tentatively labelled shell crescents. Only 17 of th~se specimens, all of which derive 

from the shell-rich layers of the deposit, have convincing evidence of grinding on the 

arc edges. 

5.3.2.2.3 . Ostrich Eggshell Beads 

A total of 40 ostrich eggshell beads were recovered from Hoffinan'slRobberg Cave in 

2007. Eighteen were collected from the surface of the site. The remaining 22 derive 
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from the excavation, mostly from units Jane, Louisa and others near the top of the 

shell midden sequence. None were recovered from the Zostera -dominated units. 

No worked or unworked fragments of ostrich eggshell were found, and all of the 

beads represent fInished specimens. An additional 13 whole and three broken beads 

are present in the partial sample of material from the 2008 fIeld season. All but 2 of 

these were surface fInds and again, none derive from the Zostera-dominated units. 

This is unlikely to be a taphonomic issue, as other shell and bone artefacts were 

preserved in these layers. A single fragment of unworked ostrich eggshell was also 

recovered from one of the lower-lying shell midden units of the deposit during 2008. 

The size distributions of ostrich eggshell beads are presented in Figure 5.7. All of the 

ostrich eggshell beads from Hoffinan'slRobberg Cave are relatively small. The 

majority of specimens recovered from the surface of the site and from the 3mm 

fraction of sieved material fall into the 4.5 - 4.9 mm and 4 - 4.4 mm size categories, 

respectively. The smallest beads are just less than 3mm in maximum diameter. 

Ostrich eggshell beads from an open midden in Noetzie range between 3.2 mm and 

4.8mm in size (Halkett and Orton 2006). 

Henshilwood (1995) noted a trend toward smaller bead sizes in sites dated to between 

5000-6000 BP in the Garcia State Forest, with an increase in the size of beads 

recovered from sites postdating 3000 BP. In their quantitative analysis of ostrich 

eggshell beads from the site of Geduld in Namibia, which was inhabited by hunter­

gatherers and subsequently by herders, Smith and Jacobson (1995) observed a 

statistically significant difference in the average size of ostrich eggshell beads 

manufactured by the two groups of people. Specimens recovered from the pre­

pottery levels (Figure 5.8.) of the site tended to be small, similar to those found at 

Hoffinan'slRobberg Cave. Those derived from layers containing pottery and 

associated with herding peoples (Figure 5.9.) were larger. The small mean sizes of 

ostrich eggshell beads found at Hoffinan'slRobberg Cave, as well as the absence of 

pottery, are consistent with other evidence that the site was occupied by hunter­

gatherers during the Late Holocene. Ostrich eggshell beads from Noetzie do not 

conform to this pattern. Only two specimens >5mm in maximum diameter were 

recovered from the two youngest layers of deposit. The majority of specimens from 
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the layers con tai ning cerami cs were of similar dimens.ions to tho:;e from the pre­

pollery lc\'d s (OrIOIi and Ila lk":1l 200fi). 
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Ostrich eggshell beads from Geduld (pottery levels) 

Ib • 

Size category 

III Le..el 1 

• Le>.els 2-4 

I[ l ew is 5-6 

Il le\El1 7 

Figur..: 5.9.Si l c ,liSlrihUlions ofoslrich t"ggshell beaus from C1eduld. \ ',l111ibia (pl1ll!!ry 

1~\'c1 s ).I~ 1.;1.;(l1l S1f(lctcd ffllm ~Illilh and J ~eobs{,tI ( 1")'15) and Y (lIe:; {I iN ) ). 

5.J .3. DlSCt ISSIO N A1'"O COI\UARlSON 

53 . .1 . 1. Bmw :lud shdl :lrl.-f:ll'h fnull N d :"'fHl 8a~' e :I"c :lIIlI II (lfl'nl"II 'sll{lJhbt'r~ 

e a,'!.' 

5 3.3 , , /JO II,' lIrlt:J{IC{\' 

The beaulY and formality of worked bone a~semblages from southern Cape ~oastal 

si ll'S \)ccupie,1 Juring the Lnte Holo.:ene is frequently .i uxtapo~cd again sllhc 

inJixmality th:1tl~haracll'riL.l's lithic remains dating to the po1't-WillOn, t\ variety of 

bone artefacts were recovered from the Holucene levels of Nelson Bay C(1w. Wi th 

the ("xceplinn of those hl'] iewd to rcrrl'1'cnl differl'nl .:lrl·hery components, inrJuciing 

bOlle poillts .:lnd linkshalls. thesl.: itl'ms occur in greater abundances in the uppt.!r uni ts. 

Thirty one c0rnplctc ;lnd incomplete !xl1lt: awls, 19 spatulae. nine archery ((Hnponenls, 

three bonc tur.cs 3.nd six tx>nc rings \vere recovered from units 3 1-62 (Inskeep 10!l7). 

Small numncrs llf bone a\\ l ~. arche~' components t Figures 5. 1 O. anJ 5. 11 .), hI'me 

bcadsltu t'oes t Figure 5. 12.), snapped and ringed bone (Figure 5. 13. ) and d!!corated 

Ix"'n ... were r"'l~lln'rcd rmm 11.,lTmall· :-:lRoht>erg Cave. There is some variation in the 

rcl .lliv,,; al~undan..:e of Ihesc items :l1 Holrmall' s/Robbcrg ea""; and Ndwil Oay en\ c. 
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While no hone spattl l:! or bone rings were found at Ilf,ffman' siH(Jobcrg C(IYC during 

Iht' 2007 field $ca$(II1. I h~ 2()O~ $ampk includes one hone spalll13 t Figure 5. \ 4 .) and 

Ihree bone rings. 

Fig\lr~ 5. \ O. Rrokt'n bone point (above) and thic ker linkshaft (below) from lhe surface 

(lf lhe :; i(l' and F:6 Rnydc n, respectively. The di"isiftns on the i'icale arc JOmm in 

length, 

FigllTL' 5. 1 J.I rtl ll(l\~- tippcJ points fr ..... m E6 Barbie ('Ib(wc) and the Stlrnll.:c of 

HolTman'siRobbt:rg Cave tbelow). I he scale used is 150mm in length, with 

subdivisions every 10mm. 
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Figure 5. 12. nird home he,jds!tuhcs from E5 Eli :t":lbelh, Hutfman' s/R\lhl">t: rg Cavc . The 

sC,lk used in 150rnm in kngth , with smalkr subdivisions every lOmm <lnd largl'r 

suh..livi sioll s l":v..:ry 501ll/ll. 

Figun: S.D.Ringed anJ snapped bird bone from E4 Quinton , Hoffman' siRohi"x:rg 

Can :. The sea l..: ll s ~~ d is 150111111 in I..:nglh. \ .... ilh sma ll er ~ 1I 1x.l ivisi ons ." (' ry lOmrn and 

largc T suhd i\' i:. iIJrls evcry 50mm. 

f igmc 5. 14 .Don..: spatula fro m f)5d Gideon, 11o Lhn;m ' sfH; nhhcrg Ca\"(: l .~Of)R). rlw 

seal..: uso:d is 150111 111 in k nglh . \vilh smal ler subd ivisions c\cry I OUlIn and largcr 

subdivis ions every 50111111 . 
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5.3.3.1.2. Perj;,rated alld ground Pc/onJcdw;a carapace 

Inskeep ( 1987) documems the presence of numerous artelacts manufactured on what 

he erroneously refers to as tortoiseshell in the assemblage fro m Nelso n Ray Cave. In 

addition to a large tortoi seshell howl found in association with Burial 5, 34 partia ll y or 

completely drilled andlor ground fragmems of this malerial ,"vere recovered the sileo 

The perforated fragmems most likely represent pendant'>, whi le those \"'ith ground and 

smoothed edgl.'"S are prohably the remains of bowls and other utensil s. With the 

exception of the bowl from Hurial5, these derive exclusively from the post- Wilton 

units. The presence of these items at Nelson Bay Cave, \vhere terrestria l tortoi ses 

were ra re ifnot absent and did not con tribute signifi cantly to the di ets of prehistoric 

fo ragers. was inte rpreted by Inskeep (19H7) as evidence for the import of tortoiseshell 

utensils as fini shed products from inland regions. It has subsequently been noted by 

Royden Yates that the fragments of carapace n:covered from Nel so n Bay Cave arc 

thinner and fla tter than those of the terrestrial tortoise and probabl y deri ve from the 

freshwater tun Ie, Pe/onJcdllSu subrufu. This species is likely to haw been present in 

a number of freshwater rivers and estuaries in the vicin ity o f both Nelson Bay Cave 

and Matj l!s River Roek Sheller (Ludwig 2005). No example::; of perforated 

Pelomedusu carapace were recovered from Hoffman'S/Robberg Cave in 2007. II. 

single fragment of un-ground freshwater turtle shell with one perfo ration (Figure 

5.15) is included among the partial ly sorted materia! from the 200~ excavation. 

Figure 5. 15.Perforatl.'d Pelomedusa carapace from D5d Ilelow Portia, 

Hoffman·s/Robbcrg Cave (200K). The scale u.<;ed is 150mm in length. with smaller 

subdivisions every [Omm and Iaeger subdivisions every 50mm. 
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5.3.1.1.3. Marine shell artefacts 

Inskeep (1987) documents the occurrence of a wide range of marine shell pendants 

manufactured on fragments of nacreous shell in the material cultural assemblage from 

Nelson Bay Cave. These include specimens both with and without edge-nicking; a 

number of different forms including round, oval and shield shaped; perforated and 

unperforated as well as fInished and unfInished pendants. A total of 15 type 1 

pendants were found in units 31-62. These are oval, heart or shield shaped 

specimens, usually with two perforations and edge-nicking, manufactured on nacreous 

shell. In addition, 32 Type 1 pendants were found as grave goods with Burial 4 in 

unit 65. Type 2 and 3 pendants were recovered from older stratigraphic units. One of 

the specimens recovered from the youngest in situ Zostera layer of 

Hoffman'slRobberg Cave (specimen on the left, Figure 5.16.) is similar to Inskeep'S 

(1987) description of Type I pendants: it is round, shallow in curvature, manufactured 

on a fragment of T. sarmaticus shell and bears two perforations. The pendant from 

Hoffman'slRobberg Cave, however, lacks the edge-nicking typical of those from the 

post - Wilton units of Nelson Bay Cave. 

Another shell pendant recovered from Hoffman'slRobberg Cave, this time from one 

of the older midden layers, has a deeper curvature than the one previously described. 

A specimen from one of the youngest shell-rich units closely resembles Inskeep's 

(1987) description of Type 2b pendants. It is oval, made on T. sarmaticus shell, has a 

deep curvature, and lacks edge-nicking. Inskeep (1987) regarded Type 2b pendants 

as unfInished specimens of Type 2a pendants, which were similar in shape and 

differed only in the respect that they were edge-nicked. This category of shaped 

shell-pendants occurred in fairly small numbers in stratigraphic units 90-143 (Inskeep 

1987). An additional shell pendant, manufactured on a triangular fragment of T. 

sarmaticus which had been edge-nicked on the two unbroken ends, was recovered 

from the site in 2008 (Figure 5.17.). When the numbers of marine shell pendants from 

each site, excluding those found in Burial 4 of Nelson Bay Cave, are expressed 

relative to quartzite chips, chunks and unretouched flakes, it appears that these 

artefacts are slightly more abundant in the Hoffman'slRobberg Cave assemblage. 
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Figure 5, 16. 7: ,\'{//'matiClls pendants from D5b Surface Z()\'fcru ill situ rh:ft), D4a Peter 

(middk) and 1~5 Kath:lrine (right), Iloffman's/Robbcrg Cav!: , Tht.' st:nk w,:ed i ~ 

I )Unllll in k'ngth . \\ it h $l1lalkr subdivisions every I Ollllll and larger !-.uhdi \I i ;; iuns 

en~r)' 50mm. 

Figur~ 5, 17, Marinl.' shell pendant n:.;m·creJ from D5c Jan!;! , J1orrm':ln ·smt,hr.crg 

( 'aw, (2001) J. '1 he ~cnk us!;!d is 150mm in length. with small er suhdiv is ions ~vt::ry 

10111 111 and I:lrger subd idsions every 50mm. 

'1'he :lssemblnge frnlll Nelsoll nay Ca\'e a lso contains a numlx-r Ilf pcrfh nltcd and 

unperfo rated Cilyc:ymeris shel ls included hy Inskeep in the category of marine shell 

pcnd,mls. II hils heen previously noted (lnskecp 1987) thai thest: items c1u<;\cr in the 

LaIc 11\II" n ' lIe units of the deposit . The opposit .. · trend is app"rent inl hc distribution 

ofperlonltcd \\ hite rn uS<id \'al\'cs throughoulthc an:hacological sequence . It is 

interesting 10 no le thnt out of a t(llal of 195 perrorated IJtma:r ,'U'rra valves recovered 

fmlll Nelson Bay Cav .. ·. nl l llC dcm e ff(lm Ihe post- Wih(lll II n it~ Six per/uraled 
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Nassarius kraussinus shells were found between units 118 - 130. A single ochre­

stained Perna shell was derived from unit 66 of the Nelson Bay Cave sequence. 

Table 5.9. Numbers of bone and marine shell artefacts per 100 quartzite chips, chunks 

and unretouched flakes for Nelson Bay Cave .and Hoffinan'slRobberg Cave. 

Item Nelson Bay Cave (units 31-62) Hoffman'sJRobberg Cave 

Bone awls 0.75 0.28 

Archery components 0.22 0.71 

Bone beads/tubes 0.07 0.71 

Marine shell pendants 0.36 0.42 

5.3.1.1.4. Ostrich eggshell beads 

At Nelson Bay Cave, 458 ostrich eggshell beads were recovered from units 31-62. 

The middle and lower groups of units contained 53 and 23 specimens, respectively. 

Considering the much greater volumes of archaeological deposit accumulated during 

the more recent phase of occupation at the site, Inskeep concludes that ostrich 

eggshell beads were distributed more or less evenly throughout the archaeological 

sequence at Nelson Bay Cave. 

In total, 534 ostrich eggshell beads were recovered from the Holocene levels of the 

site. This figure, which excludes specimens directly associated with burials, is 

regarded by Inskeep as relatively small in relation to the number of beads required for 

the manufacture of items such as beaded necklaces and aprons. With the exception 

of one partially drilled fragment derived from unit 111, none of the ostrich eggshell 

recovered from the site seemed to suggest the manufacture of ostrich eggshell beads 

and/or containers at the site. Inskeep (1987: 172) regards those specimens recovered 

from the cave as "occasional accidental losses" from already manufactured pieces of 

jewellery or garments. 

The majority of the beads recovered from Hoffman'slRobberg Cave in 2007 seem to 

represent fmished, or almost entirely fmished, products. None of the beads in the 

2007 sample have any traces of wear obviously associated with their having been 

sewn onto garments or strung on pieces of twine for use as objects of personal 
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adornment. This does not, however, mean that they were not used or worn in such a 

manner, as visible traces of wear would take a long time to develop. No debris 

relating to the manufacture of ostrich eggshell beads was found at the site in 2007. 

This indicates that ostrich eggshell beads were imported from elsewhere. 

5.3.3.2. Bone and shell artefacts in the original Boffman'slRobberg Cave 

collection 

The previous collection of non-lithic material from Hoffman'slRobberg Cave (Table 

5.10.) included a larger number and wider variety of bone artefacts than those present 

in the 2007 sample. Ostrich eggshell beads, however, were completely absent. This 

may indicate the use of a larger mesh sieve by Hoffinan and his field team. Worked 

marine shell was significantly underrepresented in the older sample. The marine 

shell pendants recovered from Hoffinan'slRobberg Cave in 2007 were in very poor 

condition. Similar specimens may have been overlooked or damaged in the course of 

Hoffinan's excavation. 

Table 5.10. Non-lithic remains from Hoffinan's excavation of Hoffman'slRobberg 

Cave. 

CateJ(ory Total No. 
Bone 
Awls 21 
Points 10 
Hollow-tipped points 3 
Spatulae 4 
Beads/tubes (complete) 4 
Beads/tubes (partiru) 2 
Ringed/snapped bone 7 
Decorated/incised bone 4 
Ringed/snapped and incised bone 1 
Section of hippo tusk, split and smoothed 1 
Flaked bone 1 
Ground and smoothed bone 3 
Bones with impact fractures 3 and 2 fragments 
Fish gorge 1 possible 
Ground freshwater turtle carapace 3 
Shell 
Perforated marine shell 3 
Marine shell crescents 2 
Incised ostrich eggshell I 

120 



5.4. SUMMARY 

A number of continuities are evident in the post-Wilton assemblages from 

Hoffman'slRobberg Cave and Nelson Bay Cave. Quartzite constitutes the 

predominant lithic raw material at both sites, while quartzite chips, chunks and 

unretouched flakes are the most well represented stone artefacts. Distinctive 

bladeletlflakelet cores documented by Inskeep (1987) and Binneman (1995; 

2006/2007) for Nelson Bay Cave and Kabeljous River Shelter, respectively, are also a 

component of the lithic assemblage from Hoffman'slRobberg Cave. Quartzite cores, 

as well as numerous waste materials of quartz and CCS were more abundant at 

Hoffman'slRobberg Cave. The majority of these artefacts were derived from the 

shell-rich units of the sequence, which accumulated before the beginning of the post­

Wilton at Nelson Bay Cave. This difference in chronology accounts for the 

aforementioned differences between Hoffman'slRobberg Cave and units 31-62 of the 

latter site. 

Grinding equipment appears to be more abundant at Hoffman'slRobberg Cave than at 

Nelson Bay Cave. Ochre-staining on various types of lithic remains was also more 

prevalent during the Late Holocene at the former site. These two patterns were 

previously commented upon by me following my examination of the collection from 

HOffman'slRobberg Cave. They are borne out in my analysis of the unselected 

sample from 2007. Shale palettes of a type similar to those manufactured throughout 

the Holocene at Nelson Bay Cave were recovered from Hoffinan'slRobberg Cave. 

Other utilized pieces, notably sinkers and pieces esquillees, are absent from the 2007 

sample. Some variation in the relative abundances of scrapers and miscellaneous 

retouched pieces is evident, although formal tools are rare at both sites. 

The prehistoric inhabitants of Hoffman'slRobberg Cave appear to have manufactured 

a similar range of bone artefacts to those made by their neighbours at Nelson Bay 

Cave, as well as a number of other southern Cape coastal sites. They also made 

pendants from fragments of T. sarmaticus shell, similar to those reported by Inskeep 

(1987) for the Holocene levels of Nelson Bay Cave. These items, which were absent 

:from the material collected by Hoffman, were recovered in small quantities during the 

121 



2007 and 2008 field seasons. Interestingly, although the sample from Nelson Bay 

Cave is much larger, it appears that shell pendants are equally abundant in the post -

Wilton units of this site and the Late Holocene deposits ofHoffman'sfRobberg Cave. 

Ostrich eggshell beads were recovered from both sites, but were probably not 

manufactured at either of these locations. 
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CHAPTER 6 

THE LATE HOLOCENE OCCUPATION OF 

HOFFMAN'SIROBBERG CAVE 

6.1. INTRODUCTION 

The Holocene has long been regarded as a period of regionalization and 

intensification (Mitchell 2002); one which encompasses significant environmental and 

cultural change. The last few thousand years of the Later Stone Age in southern 

Africa are characterized by marked shifts in hunter-gatherer subsistence strategies, 

settlement patterns and social relationships. In the eastern Cape, for instance, 

subsistence intensification, the occupation of previously uninhabited riverine 

environments, and restructuring of social networks are apparent in the archaeological 

record from around 5500BP (Hall 1990). Patterns associated with the intensive 

exploitation of marine molluscs, more sedentary lifeways, and increased social 

activity emerge somewhat later at sites in the southwestern Cape, and culminate in the 

formation of impressive megamiddens between 3000 and 2000BP (Jerardino 1996). 

Sealy's (2006) isotopic data testify to the existence of economic and, by extension, 

territorial and social separation among hunter-gatherers living at sites along the 

Robberg Peninsula and at Matjes River Rock Shelter by at least 4500BP. Substantial 

changes in the content of faunal and artefactual assemblages from southern Cape 

coastal sites with long occupational sequences dating to the Holocene, notably Nelson 

Bay Cave, are evident from about 3300BP. New excavations carried out in 2007 at 

Hoffinan's/Robberg Cave provided insight into the prehistoric lifeways of this site's 

Late Holocene inhabitants. Systematic fieldwork and radiocarbon dating have 

allowed for a better understanding of the stratigraphy and chronology of the site's 

Late Holocene deposits. Patterns in shellfish exploitation strategies and artefact 

production have been identified and compared with those from other contemporary 

sites and sequences. 
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6.2. THE STRATIGRAPHY AND CHRONOLOGY OF THE LATE 

HOLOCENE DEPOSITS 

The Late Holocene deposits at Hoffman'slRobberg Cave comprise two broad groups 

of stratigraphic units. The uppermost portion of the sequence consists of eight layers 

dominated by consolidated estuarine grass or Zostera capensis. Radiocarbon dates 

for charcoal samples taken from the top- and bottom-most of these strata overlap, 

indicating the fairly rapid accumulation of these deposits at around 3300BP. 

Underlying the Zostera-dominated units are 27 shell-rich layers dating to between 

-4000BP and 3 700BP. These are separated from the Zostera beds by a thin layer of 

hard, dark material. The stratigraphy and dating of the Late Holocene deposits of 

Hoffman'slRobberg Cave are consistent with two episodes of occupation separated 

from one another by a three to four hundred year hiatus. 

At Nelson Bay Cave, a date of 3600±50 BP was obtained for a charcoal sample from 

a sterile unit (63) at the base of the post-Wilton deposits. The unit immediately 

above 63 (62) has been dated to 3270± 70 BP. This may indicate a break in the 

occupational of Nelson Bay Cave at around the same time as the occupational hiatus 

at Hoffman'slRobberg Cave. However, a younger date of3350 ± 60 BP was 

obtained for the unit (64) immediately underlying 63, making this unlikely. The 

stratigraphy of the Noetzie deposits suggests a period of intense occupation during 

which the pre-ceramic Layers 4 -8, as well as Layers 1,2 and 3, accumulated (Halkett 

and Orton 2006; Orton and Halkett 2007). Dates of 3300±40 BP and 3980±40 BP 

have been obtained for Layers 3 and 8 of the Noetzie midden, respectively. 

Additional dates would be required to ascertain whether or not an occupational break 

occurred between the recent pre-pottery layers and Layer 3. However, the 

stratigraphy of the midden makes this unlikely. The older portion of the sequence 

consists of shell midden deposits interspersed with layers of sterile sand, indicating 

more "sporadic" episodes of occupation during this time (Halkett and Orton 2006; 

Orton and Halkett 2007). 

There are as yet no indications of archaeological deposits predating the Late Holocene 

at Hoffman'slRobberg Cave. The lack of a mid-Holocene occupation at this site is 
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not unusual, and has in fact been documented at a number of sites throughout the 

coastal and interior regions of the western, eastern and southern Cape (Deacon 1974). 

Radiocarbon dates obtained by Reddering (1988) for a raised terrace adjacent to the 

Keurbooms estuary, and by Marker and Miller (1993, 1995) for inland shell beds in 

the Knysna district, serve as evidence for elevated sea levels on the southern Cape 

coast during the mid-Holocene. Raised sea levels seem to have discouraged human 

settlement at Hoffinan'slRobberg Cave, but not its sister site of Nelson Bay Cave, or 

Matjes River Rock Shelter. This is most likely a result of the steeper and more 

exposed coastline surrounding Hoffinan'slRobberg Cave. The occupation of the site 

at around 4000BP appears to coincide with the lowering of sea levels to their current 

position, which Reddering (1988) places at around 3880BP. It furthennore follows 

the appearance of economic separation among the inhabitants of sites located on 

opposite sides of the KeurboomslBitou estuary. The occupation of 

Hoffinan'slRobberg Cave was probably spurred by increasing population densities 

among Late Holocene hunter-gatherers living in the eastern and southern Cape. 

The youngest date obtained for the Late Holocene deposits (331 0±40BP), and lack of 

ceramics or the remains of domestic sheep at the site show that it was not occupied by 

hunter-gatherers who had contact with herders who entered the region at around 

2000BP. The small sizes of ostrich eggshell beads recovered from the excavated units, 

as well as the surface of the site, further supports this. The incursion of herders into 

regions already populated by hunter-gatherers brought about a number of changes in 

hunter-gatherer settlement and subsistence patterns. At sites in the southwestern 

Cape, for instance, occupation shifted from large, open midden sites to caves and rock 

shelters by around 1800 BP, and diets became more mixed. Open sites in the Garcia 

State Forest excavated by Henshilwood (1995), too, predate 2000 BP, while more 

recent occupations were focussed upon caves and rock shelters. The remains of 

sheep and pottery have also been recovered from sites with long archaeological 

sequences, notably Nelson Bay Cave and Die Kelders, and more recently, a large 

open midden in Noetzie. Sealy notes a "sharp decline" (2006: 578) in the nitrogen 

isotope ratios of human skeletons postdating 2000 BP and recovered from sites along 

the Robberg Peninsula, which she ascribes to the possible inclusion of domesticated 

stock in the diets of the sites' inhabitants. The lack of occupation during this time at 
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Hoffman'slRobberg Cave may reflect declining population densities, and perhaps the 

dispersal of hunter-gatherers into different regions. 

6.3. SHELLFISH COLLECTING AT HOFFMAN'SIROBBERG CAVE 

The presence of substantial shellfish residues at Hoffman'slRobberg Cave indicates 

that these resources contributed to the diets of the site's Late Holocene inhabitants. 

These remains, as well as those from an open site at Noetzie, were examined in detail. 

As has been previously mentioned, sampling biases precluded the quantitative 

analysis of shellfish remains from Nelson Bay Cave. Furthermore, while Dockel 

(1998) analyzed a small sample of shellfish recovered during renewed excavations at 

Matjes River Rock Shelter, this assemblage spans the early and mid-Holocene. 

Shellfish exploitation strategies during the Late Holocene occupation of the site have 

not been documented. The analysis of shellfish remains from Hoffman'slRobberg 

Cave and the Noetzie midden therefore represents a significant contribution to 

understanding the role of shellfish as food resources among Late Holocene hunter­

gatherers living in the Plettenberg Bay region. 

A sample of shellfish remains recovered from Hoffman'slRobberg Cave in 2007 

contained large quantities of brown mussels or Perna perna, a major component of 

assemblages from many southern Cape coastal sites, and unusually large amounts of 

the pear-shaped limpet S. cochlear. Both species are common on high energy, 

exposed coastlines, and are particularly productive in regions characterized by strong 

wave action (Branch 1975; Binneman 1995). The coast in the immediate vicinity of 

Hoffman'slRobberg Cave is rocky and steep, with substantial wave action during high 

tide. Large beds of brown mussels still exist on the rocky shore near the site, and are 

exposed when the tide is low. The large quantities of S. cochlear recovered from 

Hoffman'slRobberg Cave attest to the existence of colonies of these limpets during 

the Late Holocene, even though they are not there today. These colonies are known 

to occur low on the shore, and are exposed at low tide (Branch and Branch 1981). 

The high frequencies of P. perna and S. cochlear in the Hoffman'slRobberg Cave 

assemblage indicate exploitation strategies centred on the lower Balanoid zone in the 
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immediate vicinity of the site. Collection strategies centred on the lower Balanoid 

have been documented at a number of other sites, including pre-pottery shell middens 

in the Cape St Francis region excavated by Johann Binneman, as well as two shell 

middens along the Tsitsikama coast investigated in the 1960s by Hilary Deacon 

(Deacon 1970; Binneman 1995). The negligible contribution of sandy shore species, 

notably Donax serra, to the shellfish assemblage from Hoffinan'slRobberg Cave 

indicates that sandy beaches located only a few kilometres away from the site were 

ignored. Shellfish collecting activities were more or less restricted to an area very 

close to the cave. 

Very little is published about the shellfish assemblage from Nelson Bay Cave, other 

than that P. perna and limpets are the best-represented species in the Holocene levels 

(Deacon and DeaconI998). Species which occur relatively low on the shore feature 

more prominently in what Klein (1974) refers to as the late Wilton layers, indicating 

"a greater willingness to get wet in the food quest" (275). Brown mussels and large 

limpets also figure prominently in the shellfish assemblage from the early and mid­

Holocene levels of Matjes River Rock Shelter. Subsistence strategies at that site were 

apparently geared toward the collection of whichever species were available nearby 

(DockeI1998). It would appear, from Dockel's (1998) data, that this pattern was 

well established prior to the emergence of economic separation among the inhabitants 

of Matjes River Rock Shelter and sites located on the Robberg Peninsula. An 

alternative interpretation of the high frequencies of P. perna and S. cochlear, and 

presence of other large species from the infra tidal zone, in the Hoffman'slRobberg 

Cave assemblage could be that shellfish collecting was scheduled for specific times in 

the tidal cycle. These activities could have been planned to coincide with spring low 

tides, during which the lower infratidal zones would have been exposed and 

accessible to humans (Binneman 1995). 

The large alikreukel T. sarmaticus constitutes the best represented species following 

P. perna in the Zostera--dominated units of Hoffinan'slRobberg Cave, where it is 

considerably more abundant than S cochlear. The larger proportions of T. 

sarmaticus in the youngest layers of the sequence may reflect the existence of slightly 

different exploitation strategies during the more recent episode of occupation at the 
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site. However, taphonomic processes associated with Zostera capensis may have 

favoured the preservation of the large and robust T. sarmaticus apices in these layers. 

The shellfish assemblage from Noetzie is dominated by brown mussels and T. 

sarmaticus. The best represented limpet is the star-shaped species, S. longicosta. 

These species abundances are indicative of exploitation strategies centred on the 

lower infratidal and perhaps mid-intertidal throughout most of the Holocene 

occupation. Small species occurring higher on the shore, notably Burnupena and 

Oxystele, are more abundant in one of the more recent pre-ceramic layers than in 

older portions of the deposit. Increased frequencies of P. perna and a concomitant 

decrease in the proportions of alikreukel have been noted for one of the youngest 

layers containing pottery, Layer 2. The shellfish assemblage from the Noetzie 

midden therefore evidences two important patterns associated with the intensive use 

of shellfish resources and hunter-gatherers' reactions to the presence of herders during 

the later years of the Holocene along the southern Cape coast. 

Variation in the size distributions of S. cochlear and T. sarmaticus has been 

documented at Hoffman'slRobberg Cave. The Zostera-dominated units as well as 

one of the uppermost shell-rich layers (Katharine) include greater numbers of 

specimens greater than 60mm in length, compared with the three underlying shelly 

strata (Nathan, Portia and Richard). The lower-lying layers, particularly Nathan and 

Richard, contain greater numbers of specimens in the smaller size categories. 

Individuals measuring less than 40mm in length are absent in the Zostera beds and 

rare in the shelly layer Katharine. The scarcity of small specimens in the former 

layer, where the preservation of shellfish remains was excellent, reduces the extent to 

which their absence in the Zostera~ominated units may be entirely ascribed to 

taphonomic processes. 

Because of the densities at which S. cochlear cluster together in closely packed 

colonies, juveniles of this species frequently live on the backs of adults. These 

immature specimens may then be transported into archaeological sites on the backs of 

larger individuals harvested for human consumption. An approximate size 

distribution of the population of juveniles living on the backs of adult S. cochlear 

recovered from the shell-rich layer Portia indicates that the majority ofthese 
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specimens range between 5-30 mm in length. Thus, the large nwnbers of small 

specimens recovered from two of the older, shell-rich layers (Nathan and Richard) 

and to a lesser extent, Portia, were probably incorporated into the assemblage 

accidentally. This explanation does not, however account for the under -

representation of larger specimens in these strata relative to those of more recent 

origin. Environmental factors affecting the availability and productivity of shellfish 

species, notably sea level changes and shifts in ocean temperature, are unlikely to 

have played a role. Conditions would have remained relatively stable throughout the 

Late Holocene occupation of Hoffman'slRobberg Cave. A behavioural explanation 

must then be sought to be explain these changes. 

The average length of S. cochlear shells is constrained by the density of the colonies 

this species inhabit (Branch 1975). Smaller specimens predominate in dense 

colonies. Furthermore, regular and intensive exploitation of these colonies by groups 

of prehistoric foragers would serve to drive the average size of individuals down, and 

reduce the density of the colonies. Fluctuations in the quantities of smaller or larger 

specimens within archaeological deposits may be linked to periods of intensified or 

reduced predation, respectively. At Hoffman'slRobberg Cave, it appears that S. 

cochlear was collected fairly intensively during the early stages of occupation, which 

commenced shortly after 4000BP. Economic specialization, along with increasingly 

sedentary and territorial residence patterns, had begun to emerge at sites along the 

Robberg Peninsula approximately 500 years previously. This economic 

intensification, which continued to escalate in the region up until the arrival of herders 

in 2000BP, may in fact have prompted the occupation of Hoffman's Robberg Cave. 

The presence oflarger S. cochlear in the shell-rich layer Katharine, which 

accwnulated shortly before a break in the occupational sequence at the site, may 

reflect less intensive harvesting of this species thereafter. Some of the specimens 

from this stratum are substantially larger than the average length cited by Branch 

(1975) and Branch et al. (2002) for this species. Size distributions for S. cochlear in 

the Zostera-dominated units, which postdate the occupational hiatus, favour the 

mediwn to large size classes, indicating that intensification remained fairly low 

throughout the second episode of occupation. 
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Changes in the average size of T. sarmaticus being exploited by the prehistoric 

inhabitants of the site are also informative. Mean shell breadths, which were 

calculated from the maximum lengths of opercula by means of the formula published 

by McLachlan and Lombard (1981), are larger in the Zostera-dominated units than in 

three shell-rich layers from the middle and bottom of the sequence (Nathan, Portia 

and Richard). This is consistent with the data for S. cochlear, and indicates intensive 

human predation during the initial occupation of the site between -4000 and 3700BP. 

Shell breadths for the Zostera-dominated units and shell-rich layers are small relative 

to the average size of 100mm achieved by mature alikreukel today. They are 

furthermore well below the current minimum size limit of 63.5 mm imposed on 

modem shellfish collectors (Branch et al. 2002). 

T. sarmaticus from the Noetzie midden showed a clear pattern of change through time 

associated with increasingly intensive exploitation of this species throughout the pre­

pottery levels of the sequence. Mean shell breadths of specimens from these layers 

are all less than 50 mm. Smaller sizes were obtained for alikreukel from the more 

recent layers as opposed to older layers near the bottom of the sequence. Larger sizes 

and lower frequencies in the youngest ceramic-bearing layer are consistent with 

reduced predation of this species following contact with herders. T. sarmaticus from 

the Paapkuilfontein middens near Cape Agulhas investigated by Hine (2008) are also 

relatively small « 50 mm mean shell breadth). They were also considerably smaller 

in sites of more recent origin than in older sites, following a pattern fIrst commented 

upon by Henshilwood (1995) for T. sarmaticus opercula from sites in the coastal 

Garcia State Forest. The small sizes of T. sarmaticus from the Noetzie midden, as 

well as Hoffman'slRobberg Cave, may indicate fairly intensive exploitation of this 

species throughout the Late Holocene, or the harvesting of small individuals available 

in the mid - intertidal rather than larger and more mature individuals occurring lower 

on the shore. They may also indicate that environmental conditions on these parts of 

the southern Cape coast do not favour the growth and productivity of alikreukel. 
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6.4. PATTERNING IN THE ARTEFACTUAL ASSEMBLAGES FROM 

HOFFMAN'SIROBBERG CAVE AND NELSON BA Y CAVE 

My interest in the Hoffman'slRobberg Cave material began as an investigation into 

possible material cultural continuities between the Late Holocene assemblages from 

this site and another site on the Robberg Peninsula, Nelson Bay Cave. This followed 

Ludwig's (2005) identification of a number of stylistic differences in material cultural 

objects produced by the inhabitants of Nelson Bay Cave and a site located on the 

opposite side of the KeurboomslBitou estuary, Matjes River Rock Shelter. The 

\ curated collection of material from Hoffman's excavation ofHoffman'slRobberg 

Cave proved unsatisfactory in exploring possible similarities or differences in material 

culture between contemporary groups of hunter-gatherers living at this site and at 

Nelson Bay Cave. This was largely due to the dearth of written documentation about 

Hoffman's excavation, and doubts about the completeness of the museum collection. 

The analysis of additional material obtained during small-scale excavations in 2007 

allowed for a much better assessment of material cultural continuity between 

Hoffinan'slRobberg Cave and Nelson Bay Cave, as well as other sites along the 

southern Cape coast. 

6.4.1. MATERIAL CULTURE AND IDENTITY IN ARCHAEOLOGY 

6.4.1.1. Theoretical perspectives and archaeological applications 

The recognition of style as an aspect of material culture, and as a source of insight 

into the social and spatial organization of prehistoric communities, has been a feature 

of archaeological studies since at least the 1920s. Style can be very loosely defined as 

the physical manifestation of the characteristic ways in which people do certain 

things, at certain times and in certain places (Sackett 1977). It is therefore an 

inherent property of the things or artefacts archaeologists use as a means of 

reconstructing the past. The culture-historical approach is premised on the correlation 

between discrete archaeological cultures characterized by recurring types of artefacts 

with particular groups of prehistoric people (Jones 1997). In southern African 

archaeology, this approach is exemplified in Goodwin and van Riet Lowe's (1929) 

description of the major lithic entities of the Stone Age. The relationship between 
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particular material cultural forms, including stone artefact assemblages and funerary 

practices, with specific ethnic groups also permeates Dreyer's (1933), Hoffman and 

Meiring's (1958) and Louw's (1960) interpretations of the archaeological sequence at 

Matjes River Rock Shelter. 

The equation of "bounded cultural entities" (Jones 1997:107) or archaeological 

cultures with particular groups of prehistoric people was strongly criticized by the 

proponents of the "new archaeology" of the 1960s. Processual archaeology, as the 

name implies, moved away from the description of archaeological cultures in time and 

space, and redirected itself towards the investigation of the complex cultural processes 

involved in the production of the archaeological record. Binford (1965) argued that, 

rather than reflecting poorly defmed and over simplified cultural similarities and 

differences between groups, variation in archaeological distributions is in fact a result 

of differences in the numerous subsystems of which larger archaeological systems are 

comprised (Binford 1965; Jones 1997). 

Binford (1965) furthermore recognized and distinguished between two types of 

formal or stylistic variation which cross-cut these categories and could not be 

accounted for in functional terms. The first of these, namely primary functional 

variation, was directly determined by the specific function the object in question was 

designed to serve. The latter emerged as a consequence of the particular social 

contexts in which artefacts were produced and/or used, largely as a result of 

adherence to traditions of manufacture or use adhered to by prehistoric people. This 

type of variation may have also played a role in asserting and expressing group 

identity or social cohesion (Binford 1965; Jones 1997). 

Sackett (1977; 1985; 1986) proposes a duality rather than a dichotomy between style 

and function, and regards the former as a passive or latent quality of material cultural 

remains and an as an "adjunct to the utilitarian, functional form of an object" (1986: 

268). He developed the term "isochrestic variation" (1977; 1985; 1986) to account 

for the recurrence of certain forms within the archaeological record when numerous 

culturally acceptable alternatives for the manufacture of objects would have been 

available to prehistoric toolmakers. According to Sackett (1977), this repeated use of 

particular forms is an artefact of the enculturation process whereby preferred ways of 
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doing things are transmitted to the members of occupational and social groups where 

they eventually become entrenched as traditions. Measures of similarity or 

dissimilarity in material cultural assemblages thereby become useful measures or 

indices of social interaction or distance (Jones 1997) between groups. 

From around the 1970s, numerous researchers began to advocate a more active view 

of style as a form of assertive communication and boundary definition between 

adjacent groups. Wiessner (1983, 1984), regarded style as a form of nonverbal 

communication whereby important information regarding group identity or social 

affiliation may be transmitted between adjacent groups. The process whereby 

individuals and groups identify and define themselves in relation to other individuals 

and groups is embedded within the human cognitive process. Thus, according to 

Wiessner (1984), much of the variation which characterizes archaeological 

assemblages has an explicitly behavioural basis. Wiessner (1983) differentiates 

between what she refers to as assertive style and emblematic style. The latter, she 

argues, concerns the deliberate transmission of messages concerning the defmition 

and maintenance of social and territorial boundaries from one group to another 

population. 

In an ethnographic investigation of variability in arrow shafts manufactured by 

different language groups among the Kalahari San, she found that these artefacts 

played an important role in San social organization and boundary definition. 

Hodder's (1979) ethnographic research among cattle-owning populations in western 

Kenya suggests that in situations characterized by increased inter-group conflict or 

competition for economic resources, the role of material culture in proclaiming 

territorial affiliation will intensify. This point is particularly salient when one 

considers the major shifts in subsistence strategies, demographic and residential 

patterns, and social networks that characterize the Late Holocene. 

The idea of material culture as a means whereby prehistoric hunter-gatherers were 

able to actively assert and reinforce their rights to specific territories and the resources 

located within them underpins Hall's (1990) and Binneman's (1995) interpretations of 

variability in the Late Holocene assemblages of sites in the eastern and southeastern 

Cape. Ludwig (2005) describes a number of potentially significant differences in 
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assemblages from Nelson Bay Cave and Matjes River Rock Shelter which may have 

been used by the sites' prehistoric occupants to signal and maintain their separate 

economic and social identities. Variation within Wilton stone tools as well as a 

number of lithic and non-lithic remains was documented. One of main objectives of 

this thesis is to determine whether or not and to what extent material cultural 

continuities can be demonstrated in the post-Wilton assemblages from 

Hoffinan'slRobberg Cave and Nelson Bay Cave. The degree to which these contrast 

to distributions at Matjes River Rock Shelter is also relevant. 

6.4.2. MATERIAL CULTURAL PATTERNING IN THE POST -WILTON 

ASSEMBLAGES FROM HOFFMAN'SIROBBERG CAVE AND NELSON BAY 

CAVE 

6.4.2.1. Raw material frequencies 

In his comprehensive comparison of the lithic assemblages from Nelson Bay Cave 

and Matjes River Rock Shelter, Ludwig (2005) reports several differences in the 

frequencies of different stone artefact types at these sites. For instance, proportions 

of formal tools featuring a steep form of retouch known as backing are significantly 

higher for Matjes River Rock Shelter than Nelson Bay Cave. The existence of 

different toolmaking traditions at these closely adjacent sites is regarded by Ludwig 

(2005) as evidence of social separation. In his investigation of changing social 

relations among Holocene hunter-gatherers in the Thukela Basin, Mazel (1989a, b) 

regards variation in the abundances of backed artefacts as a styilistic marker at the 

regional level. Henshilwood (1995) notes the occurrence of backed segments in 

assemblages from sites to the west of the Gouritz river in the Garcia State Forest 

Nature Reserve, where they may have served as regional expressions of identity. 

Toolmakers at Matjes River Rock Shelter also displayed a more marked preference 

for the fme-grained raw material CCS than their counterparts at Nelson Bay Cave. 

The use of exotic raw materials as "social-spatial stylistic markers" by the Late 

Holocene inhabitants of sites in the Cape Folded Mountain belt has been convincingly 

argued by Hall (1990). A similar interpretation of raw material variability at Matjes 

River Rock Shelter and Nelson Bay Cave is offered by Ludwig (2005). 
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The aforementioned differences between the assemblages from Nelson Bay Cave and 

Matjes River Rock Shelter are evident during the mid-Holocene or Wilton period. 

No contemporary assemblage exists for Hoffinan'slRobberg Cave, which was not 

occupied during at this time. The post-Wilton assemblages from Hoffinan'slRobberg 

Cave and Nelson Bay Cave are highly informal, with very few formal stone artefacts. 

Locally available quartzite is the dominant raw material. However, in my analysis of 

the material from Hoffinan'slRobberg Cave, I noted that both quartz and CCS are 

considerably more abundant in this assemblage than in the post-Wilton units (31-62) 

of Nelson Bay Cave. These fme-grained raw materials occur almost exclusively in 

the shell-rich layers at Hoffinan'slRobberg Cave (4000 - 3700BP), and are virtually 

absent in the Zostera-dominated units (3300BP). 

The earliest occupation of Hoffinan'slRobberg Cave in the Late Holocene predates 

3300 BP and the onset of significant changes in the manufacture of stone artefacts at 

Nelson Bay Cave. Prior to this date, quartz and CCS were used in the manufacture of 

stone artefacts at Nelson Bay Cave, albeit not as intensively as at Matjes River Rock 

Shelter. I propose that the Late Holocene inhabitants of Hoffinan'slRobberg Cave 

obtained these raw materials from the same source as their neighbours at Nelson Bay 

Cave. Raw material frequencies for the Zostera-dominated units of 

Hoffinan'slRobberg Cave resemble those for the post-Wilton levels of Nelson Bay 

Cave, where the assemblage is most heavily dominated by quartzite. According to 

Orton and Halkett (2007), quartz was present throughout the Noetzie sequence, with 

slightly higher proportions occurring in Layer 5, which may be contemporary with the 

occupation of Hoffinan'slRobberg Cave. Quartzite was, however, the predominant 

lithic raw material at Noetzie. Fluctuating frequencies of this raw material and quartz 

were documented by Binneman (1995) for the lithic assemblage from Kabeljous River 

Shelter. At this site, the Wilton industry was replaced by the macrolithic Kabeljous 

industry only at around 2450 BP, after which quartzite became the primary raw 

material for stone tool manufacture. 

Only one unretouched flake of silcrete was recovered from Hoffinan'slRobberg Cave 

in 2007. This raw material was also very rare in the Later Stone Age assemblages 

from Nelson Bay Cave and Matjes River Rock Shelter. This contrasts with other 

southern Cape coastal sites, notably those in the Garcia State Forest, where silcrete 
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was the preferred raw material for stone artefact manufacture at sites predating 3000 

BP. Those postdating 2000 BP were characterized by increasing proportions of 

quartz. The scarcity of silcrete at Matjes River Rock Shelter as well as Nelson Bay 

Cave is tentatively interpreted by Ludwig (2005) following Henshilwood (pers. 

comm. in Ludwig 2005) as evidence of territorial circumscription among Late 

Holocene hunter-gatherers. It is by extension indicative of restricted access to the 

sources of this raw material (Ludwig 2005). Binneman (1995: 41) commented upon 

the "virtual absence" of silcrete in the assemblage from Havens Cave, an inland site 

located in the Cambria Valley, as well as other sites located in the Baviaanskloof, and 

its abundance at Later Stone Age sites located 12 Ian away in the Langekloof. The 

preferential use of quartz and quartzite by the Later Stone Age inhabitants of Havens 

Cave is regarded by Binneman as a self conscious expression of their social identity. 

6.4.2.2. Stone artefacts 

Slight variation in the proportions of quartzite chips and chunks and unretouched 

flakes are evident for the post-Wilton assemblages from Hoffinan'slRobberg Cave 

and Nelson Bay Cave. While chips and chunks occur in greater abundances at the 

former site, unretouched flakes are more numerous at the latter. Nevertheless, these 

three items constitute the most numerically significant categories of lithic remains at 

both sites. The informal lithic assemblage from the Noetzie midden is dominated by 

medium to large quartzite flakes, with considerably less quartzite cores and chunks 

(Halkett and Orton 2006; Orton and Halkett 2007). At Nelson Bay Cave, cores were 

less numerous in the post-Wilton levels of the deposit than in underlying stratigraphic 

units (Inskeep 1987). Included among the quartzite cores recovered from units 31-62 

are 11 distinctive specimens with smoothly faceted striking platforms reminiscent of 

water worn cobbles or grindstones. Sixteen of these cores were recovered from 

Hoffinan'slRobberg Cave in 2007. Cores previously used as grinding equipment 

have been reported by Binneman (200612007) at Late Holocene sites in the vicinity of 

the Kabeljous River, where they formed part of a macrolithic quartzite industry he 

termed the 'Kabeljous'. The formal stone artefacts characteristic of this industry, 

including large segments manufactured on beach cobbles, are not present at 

Hoffinan'slRobberg Cave. However, the use of recycled grinding equipment as cores 

appears to have occurred at three known sites on the southern Cape coast, including 

Hoffinan'slRobberg Cave. The quartzite cores recovered from the Noetzie midden 
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are described by Halkett and Orton (2007: 5) as fairly large, with significant amounts 

of remaining cortex "suggesting very casual and ad hoc use". The six irregular cores 

from Hoffinan'slRobberg Cave match this description. 

Grindstones and rubbing stones were considerably more abundant in the post-Wilton 

levels of Nelson Bay Cave than in older stratigraphic units. The reverse was apparent 

for hammerstones. Nevertheless, proportions of the different categories of grinding 

equipment combined were higher for units 31-62. According to Inskeep (1987), this 

may indicate shifts in the types of food resources being processed by the Late 

Holocene inhabitants of the site. Henshilwood (1995) reports the recovery of39 

grindstones from Later Stone Age sites in the Garcia State Forest. Following Deacon 

(1976) and Inskeep (1987), he suggests that these artefacts may have been used for the 

processing of shellfish. At Kabeljous River Shelter, Binneman (1995) found rubbers 

and hammerstones which had been used opportunistically as scrapers or adzes, in 

addition to being flaked. Large quantities of grinding equipment and cobble tools 

were also recovered from the rear excavation of Klasies River Cave 5. According to 

Binneman (1995), ochre-staining was evident on many of these items. 

Grinding equipment is very well-represented in the original collection from 

Hoffinan's excavation of Hoffman'slRobberg Cave. Small numbers of these items 

were recovered during the re-excavation of the site in 2007. While Hoffman's 

collection contained greater numbers of upper grindstones than hammerstones, 

hammerstones outnumber grindstones in the 2007 sample. It appears that grinding 

equipment was even more abundant at Hoffman'slRobberg Cave than Nelson Bay' 

Cave. Ochre-staining on different types of stone artefacts was also more prevalent at 

the former site. The original collection includes numerous chunks, flakes, cores and 

especially grinding equipment with visible ochre-residues. Ochre-stained chunks, 

cores, flakes and grinding equipment were also recovered during the 2007 field 

season. At least one of the grindstones in the 2007 sample is covered in ochre­

powder, indicating its probable use as an ochre grinder. 

Shale palettes were recovered from Nelson Bay Cave, Hoffinan'slRobberg Cave as 

well as Matjes River Rock Shelter. According to Ludwig (2005), these items are 

more numerous in the assemblage from the last-mentioned site. He also notes that 
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while palettes were recovered from all the chronological groupings in the Holocene 

levels at Nelson Bay Cave, all of those from Matjes River Rock Shelter derive from 

Layer C, which dates to the mid-Holocene. A single complete shale palette and one 

fragment, as well as a sandstone palette, were recovered from Hoffman'slRobberg 

Cave in 2007. The two complete specimens derive from shell-rich layers near the 

middle of the sequence, while the fragment was recovered from Ivan. Two additional 

palettes manufactured on black shale were recovered from test pits dug at the site in 

2008. Two complete palettes on shale and another two on sandstone are included in 

the original collection from Hoffman's excavation. Some formal similarities exist 

between the specimens from Hoffman'slRobberg Cave and Nelson Bay Cave, in 

contrast to the older specimens from Matjes River Rock Shelter. Two specimens 

from Matjes River Rock Shelter are perforated near the edges (Ludwig 2005). None 

of the specimens from Nelson Bay Cave or Hoffman'slRobberg Cave are perforated. 

Several items in the utilized piece category present in the post-Wilton assemblage 

from Nelson Bay Cave are absent in the older collection and new sample of material 

from Hoffinan'slRobberg Cave. These include sinkers, utilized flakes and pieces 

esquillees. Shale sinkers were the most interesting lithic remains recovered from the 

Swartsdrift midden on the Tstistikamma coast excavated by Hilary Deacon. The 

appearance of these artefacts, and their occurrence with large quantities of fish 

remains led Deacon (1970) to suggest that they served as weights for fishing lines. 

Four small stone sinkers were recently recovered from Layer 3 (- 3300 BP) of the 

Noetzie midden. The absence of these items in the 2007 sample of material from 

Hoffman'slRobberg Cave does not mean that they were not being manufactured or 

used by the site's inhabitants. The superabundance offish remains in certain of the 

shell midden layers, notably Katharine, indicates that fish were being heavily 

exploited during the Late Holocene occupation of the site. 

As with many Late Holocene sites on the southern Cape coast, stone artefacts with 

systematic retouch are rare in the Hoffinan'slRobberg Cave assemblage and post­

Wilton levels of Nelson Bay Cave. The informality of post-Wilton assemblages from 

sites along the southern Cape coast is thought to be related to the intensive 

exploitation of marine resources by these sites' Late Holocene inhabitants - a 

subsistence strategy which required little in the way of specialized technology (Klein 
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1974). Some variation in the ratios of formal tools is evident between the 

assemblages from Hoffinan'slRobberg Cave and Nelson Bay Cave. 

6.4.2.3. Bone artefacts 

Ludwig (2005) reports several differences in the chronological distributions of bone 

artefacts in the Holocene material from Nelson Bay Cave and Matjes River Rock 

Shelter. Large quantities of worked bone were recovered from the post-Wilton levels 

of Nelson Bay Cave, and from Layer C ofMatjes River Rock Shelter. Bone awls, 

particularly robust specimens manufactured on cannon bone, were especially 

numerous in the upper group of stratigraphic units at the former site. This pattern is 

tentatively regarded by Ludwig (2005 :43) as evidence of more intensive "production 

and maintenance of clothing and other accessories" during the Late Holocene at 

Nelson Bay Cave. According to Ludwig (2005), it may also reflect that skin-working 

activities were by preference carried out in the front section of the cave, where the 

post-Wilton deposits accumulated. This would account for the relatively low 

frequency of bone awls in the mid-Holocene deposits from the site, which were 

located further back in the interior of the cave. Bone awls are the best represented 

bone artefacts in the original collection of material from Hoffinan'slRobberg Cave. 

This pattern is not born out in the 2007 sample of material. It appears that bone awls 

are less numerous and bone points more numerous at Hoffinan'slRobberg Cave. The 

majority of bone awls from Matjes River Rock Shelter derived from Layer C. No 

variation in the style or distribution of bone points was observed between Nelson Bay 

Cave and Matjes River Rock Shelter. 

According to Ludwig (2005) bone tubes are more numerous in the assemblage from 

Matjes River Rock Shelter, where they occurred predominantly in Layer C. A single, 

highly decorated specimen derived from Layer B. At Nelson Bay Cave, bone tubes 

were recovered from units 64 and above in the Holocene deposits excavated by 

Inskeep. Deacon (1978) lists a single specimen, and illustrates three specimens, from 

the Wilton units of Klein's excavation. Thus, the absence of bone tubes in 

stratigraphic units underlying unit 64 of Inskeep's Holocene deposits may result from 

differences in the size of the areas being sampled (Inskeep 1987). Bone tubes are 

present in the original collection of material from Hoffinan'slRobberg Cave as well as 

in new samples of material from the site. These items appear to be more numerous at 
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this site than at Nelson Bay Cave. Bone rings were recovered in significant 

quantities from Nelson Bay Cave, the majority deriving from the Post-Wilton units 

(Inskeep 1987). No bone rings were recovered from Matjes River Rock Shelter. 

These items were also absent in the original collection from Hoffman's/Robberg 

Cave, as well as the sample from 2007. However, three specimens were recovered 

during the 2008 field season. This indicated that, like their contemporaries at Nelson 

Bay Cave, the Late Holocene inhabitants ofHoffman'slRobberg Cave were 

manufacturing these items. 

Differences in the abundance and distribution of ground and/or perforated 

Pelomedusa carapace have also been demonstrated in the assemblages from Nelson 

Bay Cave and Matjes River Rock Shelter. At the former site, these items were 

numerous and clustered within stratigraphic units dating to the Late Holocene 

(Inskeep 1987; Ludwig 2005). At Matjes River Rock Shelter, only two perforated 

specimens are reported by Louw and described by Ludwig (2005). Both derive from 

Layer A. Ludwig (2005) dismisses the possibility that crude excavation procedures 

employed during the excavation of this site would have been biased against the 

recovery of these small and rather delicate items. Whatever excavation techniques 

were used, the collection of material from Matjes River Rock Shelters includes a wide 

variety of decorative objects manufactured on a range of raw materials. Rather, he 

attributes the presence or absence of perforated freshwater carapace in the two 

assemblages to deliberate decisions made by the sites' inhabitants about the use of 

certain materials for the manufacture of pendants. 

Ground fragments of turtle carapace found in association with one of the burials at 

Nelson Bay Cave are thought by Inskeep (1987) to be the remains of a large carapace 

bowl. A single, intact Pelomedusa carapace was recovered from one of the midden 

sites located in the Garcia State Forest Reserve. The presence of scrape marks in the 

interior, evidence of grinding on the outer edges, as well as visible traces of ochre 

suggest that this item was used as a bowl for the mixing of ochre-based paint. 

According to Henshilwood (1995), the turtle from which the carapace was derived 

had most likely been captured near the Duivenhoks or Kafferkuils Rivers. Perforated 

Pelomedusa carapace is not present in the original collection from 

Hoffinan'slRobberg Cave; nor is it included in the sample from 2007. A single 
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fragment of freshwater turtle carapace with one perforation was recovered from one 

of the shell-rich layers (Below Portia) in 2008. 

6.4.2.4. Marine shell artefacts 

Differences in the assemblages from Nelson Bay Cave and Matjes River Rock Shelter 

are particularly pronounced in the relative abundance and distribution of worked 

marine shell. Shell crescents were recovered primarily from the post-Wilton levels of 

Nelson Bay Cave, and from Layer C at Matjes River Rock Shelter (Ludwig 2005). 

These items were present but scarce in the original collection of material from 

Hoffman's excavation. The 2007 sample includes 17 specimens with ground edges. 

This indicates that these items, the likely function of which remains unknown, were 

being manufactured by the Late Holocene inhabitants of Hoffinan'slRobberg Cave. 

Variation in the shape and decoration of marine shell pendants recovered at different 

points in the Nelson Bay Cave and Matjes River Rock Shelter sequences is also 

reported by Ludwig (2005). At Nelson Bay Cave, shaped shell pendants, classified 

by Inskeep (1987) as Type 1, predominate in the post-Wilton levels of the deposit. 

Types 2 and 3 were more common in older layers. The typology employed by 

Inskeep in describing these artefacts made systematic comparisons with specimens 

from Ma~es River Rock Shelter problematic (Ludwig 2005). Nevertheless, Ludwig 

(2005) notes that all of the shaped marine shell pendants from Matjes River Rock 

Shelter derived from Layer C; that the majority are of similar dimensions to those 

defined as Type 2 and Type 1, and that the specimens from Matjes River Rock Shelter 

are larger than the Type 3 specimens from Nelson Bay Cave with which they are 

broadly contemporary. Edge-nicking was also more prevalent at Nelson Bay Cave, 

particularly on Type I pendants. 

Excavations carried out at Hoffinan'slRobberg Cave in 2007 yielded three badly 

damaged specimens. Except for the absence of edge-nicking, two of these 

correspond with Inskeep's (1987) Type 1 pendants. They are round, shallow in 

curvature, and bear two perforations. The other, which is oval in shape, twice 

perforated and deeper in curvature, is more reminiscent of those classified as Type 2b. 

A single edge-nicked specimen with three partial perforations was found during the 

2008 field season. Despite the small numbers, when the relative sizes of the 
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assemblages are taken into consideration, these items occur in similar frequencies at 

Nelson Bay Cave and Hoffinan'slRobberg Cave. This is a completely different 

scenario than the one suggested by Hoffman's collection, from which shaped marine 

shell pendants were conspicuously absent. No specimens resembling those described 

by Inskeep (1987) as Type 3, which were restricted to the older units ofthe Nelson 

Bay Cave sequence, have been found at Hoffinan'slRobberg Cave. Four T. 

sarmaticus pendants recovered from the Noetzie middden and described by Orton and 

Halkett (2007) are similar to those found at Hoffman'slRobberg Cave and the mid­

and Late Holocene levels of Nelson Bay Cave. These include two shield shaped 

specimens, one of which is edge-nicked, with two perforations; one oval pendant with 

edge-nicking and a single perforation; and one specimen with three perforations ( the 

remains of a forth one is evident at the broken margin of this object) without edge -

nicking. 

6.5. SUMMARY 

The re-excavation of Hoffman'slRobberg Cave in 2007 allowed for the integration of 

this site into the interesting Late Holocene prehistory of the southern Cape coast. 

Radiocarbon dates indicate that this site was first occupied at around 4000BP. This 

followed the emergence of economic separation among hunter-gatherers resident on 

the Robberg Peninsula and at sites on the opposite side of the KeurboomslBitou 

estuary, and coincides with a period of intensified subsistence and social activity 

extensively documented at sites in the southern and eastern Cape. The occupation of 

Hoffinan'slRobberg Cave at this time may have been a consequence of high 

population densities combined with a reduction in foraging territories in the region. 

The stratigraphy and chronology of the site indicate an occupational hiatus between 

~3700 and 3300BP, followed by another, much shorter episode of occupation at 

around 3300 BP. 

The shellfish assemblage is composed predominantly of P. perna and S. cochlear 

shells. High frequencies of these species reflect the harvesting of shellfish resources 

available in the lower Balanoid zone; a strategy which is consistent with the steep and 

rocky shoreline in the immediate vicinity of the site. Some differences in the choice 
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of particular species are apparent between the youngest Zostera-dominated units of 

the deposit and the underlying shell-rich layers. Changes in the size distributions of 

S. cochlear recovered from different levels in the sequence suggest more intensive 

exploitation at the beginning of the first episode of occupation. Human predation 

was somewhat less intense near the end of this episode, and following an occupational 

hiatus. The relatively small sizes of T sarmaticus from the site resemble Hine's 

(2008) sample from open middens in the vicinity of Paapkuilfontein, and are 

consistent with fairly intense predation, or the selection of immature individuals from 

the mid-intertidal. 

Some continuity in the material cultural assemblages from Hoffman'slRobberg Cave 

and the post-Wilton levels of Nelson Bay Cave, as well as other southern Cape coastal 

sites dating to the Late Holocene, is evident. Distinctive cores with smooth striking 

platforms reminiscent of grindstones and/or water-worn cobbles are present at 

Hoffman'slRobberg Cave and Nelson Bay Cave, as well as Kabeljous River Shelter. 

Shale palettes recovered from the former two sites differ in form from those 

manufactured by the inhabitants of Matjes River Rock Shelter. Certain categories of 

bone and shell artefacts were manufactured by Late Holocene hunter-gatherers at 

Hoffman'slRobberg Cave and Nelson Bay Cave but not by their contemporaries at 

Matjes River Rock Shelter. These items include bone tubes and rings, perforated 

Pelomedusa carapace and marine shell crescents. Marine shell pendants of a similar 

form were also manufactured by the Late Holocene inhabitants of Hoffman'slRobberg 

Cave and Nelson Bay Cave. 
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CHAPTER' 

CONCLUSION 

Hoffinan'slRobberg Cave is a relatively little-known site located on the Robberg 

Peninsula 300m away from Nelson Bay Cave, and 14km from Matjes River Rock 

Shelter. Several decades of archaeological research carried out at the latter two sites 

has culminated in a good understanding of their deposits and stratigraphy. faunal and 

artefactual assemblages, as well as their overall significance in the rich and varied 

Holocene prehistory of the southern Cape coast. Previous excavations at 

Hoffinan'slRobberg Cave failed to provide a comprehensive account of the site's 

Later Stone Age inhabitants. Early exploratory excavations carried out under the 

auspices of the South African Museum in 1917 focused on the collection of 

aesthetically pleasing artefacts as well as human skeletons. Further excavations 

conducted in the late 1950s by Hoffman remain largely undocumented. My 

examination oftbe curated material from Hoffman's excavation in 2006 raised several 

questions regarding the completeness of this collection, and highlighted the need for 

renewed excavations. 

Small-scale excavations were conducted at Hoffman'slRobberg Cave in June/July 

2007, with the dual objectives of elucidating the stratigraphy and chronology of the 

Late Holocene deposits, and obtaining an unseleeted sample of material for analysis. 

Three squares (E4, E5 and E6) w~r~ removed from the western face of Hoffman's 

original trench. Two quadrats were subsequently excavated in the least disturbed 

areas of the deposit. A total of35 stratigraphic units were recognized and divided 

into two clearly differentiated groups. The younger portion of the deposits consisted 

of eight layers of compacted estuarine grass or Zostera capensis. These were 

underlain by extensive shell midden deposits characterized by different degrees of 

burning. The Zostero-dominated units and underlying shelly layers were separated 

from one another by a thin layer of hard, heavily burned and eompacted material 

(Ivan), This suggests a break in the occupation of the site between the two different 

groups of stratigraphic units. The archaeological deposits bottomed out onto a sand 

dune. 
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Nine new radiocarbon dates indicate that the excavated deposits accumulated over a 

relatively brief 700 year period during the Late Holocene. Radiocarbon dates of 

3990±50BP, 3920±40BP and 3760±40BP were obtained for charcoal samples taken 

from two ofthe oldest shell midden layers (Richard and Tom, respectively), and the 

uppermost of the lower set of units (Judy). Charcoal samples from two layers (Henry 

and Ben) at the bottom and top of the upper set of units yielded dates of 3310±40 BP 

and 3370±40 BP, respectively. These radiocarbon dates, like the stratigraphy of the 

deposits, indicate an occupational hiatus between the formation of the shell-rich units 

and the Zostera beds. It appears that the site was initially occupied at around 4000 

BP. This episode of occupation lasted between 200 to 300 radiocarbon years, and 

was followed by a hiatus of about the same length. Occupation of the site was 

resumed for a short period at around 3300 BP. The onset of the first episode of 

occupation occurred after the emergence of economic separation among Later Stone 

Age hunter-gatherers living along the Robberg Peninsula and at Matjes River Rock 

Shelter, and coincided with a lowering of sea levels following a mid-Holocene high 

stand at the sea. The abandonment and subsequent reoccupation of the site may 

reflect fluctuations in the density of hunter-gatherer populations residing at Cape Seal. 

The site does not appear to have been inhabited following the movement of herders 

into the region. 

The analysis of shellfish remains from Hoffinan's/Robberg Cave indicate that two 

species in particular, namely P. perna and S. cochlear, were an important dietary 

component during the Late Holocene occupation of the site. P. perna and the large 

alikreukel T. sarmaticus constitute the best represented species in the assemblage 

from a comparative shell midden occurrence in Noetzie, Knysna. The exploitation of 

P. perna and S. cochlear, and P. perna and T. sarmaticus are both well documented 

patterns at Holocene sites located on the rocky shores of the southern Cape coast. 

The preferential collection of large species from the mid- to low-intertidal zones has 

been regarded as a specialized and highly efficient strategy implemented by 

prehistoric hunter-gatherers living at the coast (Binneman 1995). One of the main 

determinants of the shellfish exploitation strategies at Hoffman'sJRobberg Cave is the 

morphology of the coastline in the vicinity of the site. Specifically, the high 

abundances of P. perna and especially S. cochlear in the assemblage is most likely a 

function of the steep topography of the shore immediately adjacent to the site. The 
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more significant contribution of T. sarmaticus to the assemblage from Noetzie may 

reflect the greater accessibility of the mid-tidal zones to that site's inhabitants. 

T. sarmaticus appears to supercede S. cochlear in importance in the Zostera­

dominated units of the sequence. Proportions of P. perna also decrease slightly in 

some of the Zostera beds. This may reflect slight differences in the choice of 

particular species as food resources during the two episodes of occupation at 

Hoffman'slRobberg Cave. The higher frequencies of T. sarmaticus and the large 

tabular limpet, S tabularis, in the Zostera beds may be an artefact of taphonomic 

processes favouring the preservation of these large, robust specimens. An inverse 

correlation between P. perna and T. sarmaticus is evident in the assemblage from 

Noetzie. Both of these are large species with high meat yields, making them an ideal 

choice for prehistoric foragers. An inverse correlation is also apparent in the relative 

abundances of S. cochlear and S longicosta in Layer 10 of the Noetzie midden. 

These limpet species are of a similar size and inhabit the lower intertidal zone. 

Changes in the relative abundance of S. cochlear and S longicosta may be a result of 

changes in human preferences or slight fluctuations in the availability of these 

species. An increase in the significance of small species occurring relatively high on 

the shore, notably Oxystele, is apparent in the youngest pre-pottery layer (Layer 4) of 

the Noetzie midden. This is consistent with similar observations at sites in the Garcia 

Forest Nature Reserve and along the Cape St. Francis Coast, as well as 

Paapkuilfontein on the southern Cape coast. Increased reliance on P. perna 

following the introduction of ceramics and contact with herding groups is also 

indicated. 

Changes in the size distribution of S. cochlear through time are evident in the 

Hoffman'slRobberg Cave sequence. These can plausibly be linked to fluctuations in 

the intensity of human predation during the two different episodes of occupation. 

Three shell-rich units near the middle and bottom of the sequence (Nathan, Portia and 

Richard) contained fewer individuals from size categories >SSmm than a younger 

shelly layer (Katharine) and the combined Zostera beds. This is indicative of more 

intensive exploitation of this species during the initial occupation of the site, with less 

intensive shellfish collection towards the end of the first episode of occupation and 

following an occupational hiatus. 
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Distributions of T. sarmaticus opercula, and mean shell breadths determined on the 

basis of mean opercula lengths, indicate the exploitation of relatively small 

individuals «51 mm) throughout the Late Holocene occupation of 

Hoffman'slRobberg Cave. A decrease in the size of T. sarmaticus opercula has also 

been documented in the pre-pottery levels of the Noetzie midden. This is consistent 

with chronological patterns documented by Henshilwood (1995) and Hine (2008), and 

can be attributed to the effects of human predation and the ''fanning down" of 

alikreukel populations through continuous and intensive exploitation. 

The lithic and non-lithic assemblages from Hoffman'slRobberg Cave were compared 

to those from the post-Wilton units (31- 62) of Nelson Bay Cave. The lithic remains 

from both sites are typical of the post-Wilton industry: they are highly informal and 

dominated by locally available quartzite. Unretouched chips, chunks and flakes of 

this raw material constitute the most abundant lithic remains at Hoffman'slRobberg 

cave as well as units 31-62 of Nelson Bay Cave. Quartz and CCS were present in 

the shell-rich layers ofHoffman'slRobberg Cave. These predate 3300 BP and the 

commencement of the post-Wilton at Nelson Bay Cave, and would therefore have 

been obtained from the same source by the inhabitants of both sites. The few formal 

artefacts on quartzite and CCS recovered from Hoffman'slRobberg Cave also derive 

from the shell-rich units. Lithic artefacts from the Zostera-dominated units (~3300 

BP) are almost exclusively quartzite and lack any form of secondary retouch. They 

closely resemble the contemporary post-Wilton levels of Nelson Bay Cave, and testify 

to the commencement of this period at around 3300 BP on the Robberg Peninsula 

Both assemblages contain distinctive and highly standardized quartzite bladelet (or 

flakelet) cores which have also been reported by Binneman (1995) at Late Holocene 

sites on the southeastern Cape coast. The macrolithic formal tools that characterize 

the Kabeljous industry, notably large segments, are not represented at 

Hoffman'slRobberg Cave. While the assemblage from Hoffman'slRobberg Cave 

lacks some of the utilized pieces present in the post-Wilton units of Nelson Bay Cave, 

notably stone sinkers and utilized flakes, grinding equipment appears to be more 

abundant at the former site. These items appear to be well represented at a number of 

other southern Cape coastal sites, including those in the Garcia State Forest and at 
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Cape St Francis (Binneman 1995; Henshilwood 1995). The use of ochre, as 

indicated by the presence of ochre-stains of a variety of lithic remains, appears to 

have been more prevalent at Hoffman'slRobberg Cave than at Nelson Bay Cave. 

Un-perforated shale palettes were recovered from both sites. These differ from the 

perforated palettes found in the mid-Holocene deposits ofMatjes River Rock Shelter, 

but this may be a reflection of sample size effect rather than stylistic variation. 

The 2007 and 2008 samples of non-lithic remains from Hoffman'slRobberg Cave 

include a range of bone artefacts similar to those recovered from Nelson Bay Cave. 

Numerous ostrich eggshell beads as well as small quantities of marine shell artefacts 

were also recovered. These objects were either absent or rare in Hoffman's 

collection of material from the site, resulting in a skewed perception of their 

occurrence in the Late Holocene deposits of Hoffman'slRobberg Cave. It is now 

clear that delicate marine shell crescents were manufactured by the Late Holocene 

inhabitants of this site as well as Nelson Bay Cave. As has been previously 

mentioned, these do not feature in the contemporary assemblage from Matjes River 

Rock Shelter. Pendants of a similar type were also manufactured by the Late 

Holocene inhabitants of the two sites on the Robberg Peninsula. Ostrich eggshell 

beads are also present in both assemblages. The lack of manufacturing debris at both 

sites indicates that these were imported as finished products from elsewhere. 

Hoffman'slRobberg Cave holds an interesting place in the Holocene prehistory of the 

southern Cape. The nearby sites of Nelson Bay Cave and Matjes River Rock Shelter 

have extensive archaeological deposits encompassing much of the Later Stone Age. 

Hoffman'slRobberg Cave, by contrast, appears to have been occupied only briefly 

during the Late Holocene. This is a period characterized by wide-spread changes in 

hunter-gatherer settlement and subsistence strategies, as well as social relations, of 

which the occupation of this previously uninhabited cave site represents only a small 

part. Shellfish residues from the site indicate the intensive exploitation of a 

commonly occurring limpet species, S. cochlear, for at least part of the first episode 

of occupation. Furthermore, a degree of material cultural continuity in the artefactual 

assemblages from Hoffman'slRobberg Cave and the neighbouring site of Nelson Bay 

Cave is demonstrated. This is particularly apparent in the manufacture of distinctive 

bladeletlflakelet cores, and marine shell pendants. The observation that similar types 
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of artefacts were produced by the Late Holocene inhabitants of two sites located just 

300m apart on the Robberg Peninsula may be construed as evidence for cultural 

affinity. However, a number of broad continuities exist between the assemblage 

from Hoffman'slRobberg Cave and other Late Holocene sites located on the southern 

Cape coast, including middens in the Garcia State Forest Reserve, sites in the Cape St. 

Francis region and an open occurrence in Noetzie. The identification of cultural 

boundaries between groups of Late Holocene hunter-gatherers living in the 

Plettenberg Bay region during the Late Holocene, and of the particular types of 

artefacts used by them as markers of their social identities, warrants further 

investigation. 
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APPENDIX A 

DESCRIPTION OF LAYERS IN THE HOFFMAN'SIROBBERG CAVE 

DEPOSIT 

SURFACE IN SITU: A layer comprised of relatively dark, moist, loose estuarine 

grass (Zostera capensis) containing some marine shell and charcoal, located beneath 

approximately 10cm of disturbed, trampled surface material in E4. Total volume: 45 

Htres. 

BEN: A thin layer of compacted Zostera with some soil and fragments of 

decomposed marine shell. Located immediately beneath the surface and above 

several similar strata in E4 and 5. Extends into D4a, where it is present in the 

southern portion of the adjacent quadrat D5b, and in D5b. Total volume: 70 litres. 

CELESTE: Underlies Ben. A layer of consolidated Zostera mats interspersed with 

fragments of mussel and alikreukel shell, some bone and some lithics in E4 and E5 

and the quadrats D4a and D5b. A disturbance comprised of grey soil, fragmented 

marine shell and loose strands of estuarine grass was evident in the northwestern 

portions ofE4 and D4a. Total volume: 67litres. 

DEON: A thick layer of compacted Zostera underlying Celeste and containing 

fragmented and decomposed marine shell, as well as some fish, bird, seal and possible 

juvenile hippopotamus bone. Extends into E4 and E5, and D4a and D5b. Total 

volume: 110 Htres. 

ELIZABETH: A layer of relatively loose Zostera capensis beneath Deon in E4 and 

E5, and D4a and D5b. In E6, this stratum underlies and is truncated by intrusive 

dark, loose, shelly material designated as Barbie. Barbie is much more extensive in 

the adjacent square E5, where it cross-cuts Elizabeth at the southern edge of the 

square. Total volume: 91 Htres. 
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FRANK: Underlies Elizabeth in E5 and D5b, and Elizabeth and Barbie in E6. 

Consists of compacted Zostera, soil, decomposed marine shell, and bird, fish, 

mammal and possibly tortoise bone. Total volume: 57.5litres. 

GIDEON: A layer of rich, dark, humified Zostera containing marine shell and fish 

and seal bone, located beneath Frank in E5 and E6. Total volume: 65 litres. 

HENRY: A layer of moist, soft, humified Zostera underlying Gideon in E6, and 

containing seal bone and marine shell. Total volume: 50 litres. 

IVAN: A thin layer of dark, compacted material underlying the bottom-most Zostera 

- dominated units in E4, E5 and E6, and well as D4a and D5b. This layer, which 

contained some humified Zostera, decomposed marine shell and stone, formed a 

"shelf' supporting the overlying Zostera beds. Total volume: 35.8litres. 

JUDY: A horizon of dark material underlying the thin scraping Ivan in all excavated 

units. This layer consisted of a hard, heavily burned surface above softer, less dark 

material. Significant horizontal variation in colour was also observed between the 

excavated units. The deposit became progressively darker from E4 to E6. D5b was 

also darker and more heavily burned than the adjacent quadrat D4a. These excavated 

units were also less heavily burned towards the new baseline than in the portions 

closest to the remnants of Hoffinan's trench. Judy contained large quantities of 

charcoal in addition to some Zostera and decomposed marine shell. Total volume: 

145.8litres. 

JANE: A layer of dark material similar to the overlying stratum, Judy, but containing 

large quantities of well-preserved marine shell and bone. Total volume: 114.5 litres. 

KATHARINE: Underlies Jane in all excavated units. A distinctive layer ofloose, 

sandy, yellow material overlying darker, ochre-coloured material, probably the 

remains of an extensive hearth. Contained large quantities of well preserved marine 

shell and an abundance of fish bones. The latter were particularly concentrated in 

E5. Total volume: 107.5 litres. 

161 



JUNE: A small layer of dark, organic material similar to Judy in contents and 

appearance located beneath Judy in the southern portion ofE6. Total volume: 22.5 

litres. 

LOUISA: A thin wedge of variegated, ashy deposit below and adjacent to Katharine 

in E4 and part ofE5. Extends into the quadrats D4a and D5b and contained some 

bone, stone and marine shell. Total volume: 62litres. 

MAVIS: A layer of medium brown, loose soil located beneath Louisa in E4 and D4a, 

and below Katharine and Louisa in E5 and D5b. Some lateral variation in soil colour 

noted in the quadrats. Contained marine shell and in D5b, a small charcoal 

concentration, possibly the remains of a small hearth. Total volume: 95 litres. 

NATHAN: An extensive layer comprised of marine shell and red-brown soil. 

Underlies Mavis in E4 and E5, and D4a and D5b, where the deposit was less shell­

rich. Total volume: 120 litres. 

NOAH: A layer of burned, fragmented shell and loose, grey-black material, possibly 

ash. Underlies Nathan in E5 and D5b, and extends partially into E6. Total volume: 

251itres. 

OMAR: A layer of pale grey ash forming a natural hollow. Located beneath 

underlying Nathan in E4 and D4a and Noah in E5 and D5b. The bottom of this layer, 

which contained a little marine shell and bone, was poorly defmed in D5b. Total 

volume: 72.5 litres. 

OMARIPETER: A small layer consisting of burned, dark material towards the back 

and soft, brown ash towards the front ofD5b. Underlies Noah and Nathan. Total 

volume: 10 litres. 

PETER: A thin layer comprised of marine shell and grey-black ash underlying Omar 

in E4 and E5, and beneath Noah in E6, where it pinches out. This stratum extends 

into D4a, where it is overlain by Omar and another shelly layer, Paul. Total volume: 

60 litres. 
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PETER - QUINTON: An arbitrary unit in D5b below Omar and Nathan, where the 

boundaries between the strata identified in E4 and E5 were difficult to discern. Total 

volume: 7.5 litres. 

PORTIA: An extensive, shell-rich layer beneath Peter in E5, and below June and 

Peter in E6. This stratum slopes down from E6 into E5, where it grades into and 

interdigitates with an underlying layer of dark, heavily burned material (Richard). 

Total volume: 107.5 litres. 

BELOW PORTIA: A small layer comprised of soily material without shell 

underlying Portia in the northern portion ofE6. Total volume: 3.3 litres. 

PAUL: Underlies Nathan and grades into Peter in E4, and extends into D4a. This 

layer is comprised of shell, ash and reddish-brown soil. Total volume: 18 litres. 

QUINTON: A layer of soft, brown ash, with some marine shell, underlying Peter in 

E4 and E5, and extending slightly into D4a. Total volume: 45.5 litres. 

RICHARD: An extensive layer of burned shell beneath Quinton in E4 and 

underlying Peter and Quinton in E5. In the latter square, this stratum overlaps Portia 

to the south. Extended into D4a and D5b beneath Peter and Quinton, and bottoming 

out onto sterile aeolian sand. Richard contained larger quantities of stone than any of 

the above lying layers. Total volume: 225 litres. 

RICHARD II: A layer of loose, grey-brown material and whole mussels shells 

beneath Richard in E4. This stratum is a subsection of the extensive layer Richard. 

Total volume: 30 litres. 

RICHARD III: Also a subsection of Richard, this layer of very loose, dark, shelly 

material underlies Richard II in E4. Total volume: 37.5 Iitres. 

RACHEL: A wedge-shaped layer comprised of variegated grey and brown ash, sand 

and decomposed shell. Underlies Portia in the southern Portia of E6 and is adjacent 

to Below Portia. Total volume: 7.5litres. 
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ROBERT: A layer of yellow sand underlying Rachel and Below Portia in E6, where 

it slopes upwards from the E61E7 section line in the same direction as Rachel. Total 

volume: 23.3 litres. 

ROYDEN: A loose, shelly layer with patches of burned material and some Zostera 

underlying Robert, Portia and Below Portia in E6 and beneath Portia in E5. Total 

volume: 60 litres. 

SUSAN: A layer comprised of marine shell and multicoloured ashy lenses. 

Underlies Richard III and Richard in E4 and E5, respectively. Total volume: 30 

litres. 

SEL VINO: Comprised of a series of alternating lenses of ash and sand, with marine 

shell, this layer is located beneath Susan and Richard III in E4, and underlies and is 

conformable with Susan in E5. In both squares, Selvino overlies a sterile sand dune. 

Total volume: 70 litres. 

TIM: A homogenous layer of sand and a few marine shells underlying Royen in E5 

and E6. Total volume: 25 litres. 

TOM: A shelly layer with some Zostera beneath Tim in E5 and E6. This stratum 

constitutes the bottom of the archaeological deposit in these squares, and overlies the 

basal sand dune below. Total volume: 60 litres. 
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APPENDIXB 

WEIGHTS OF SHELLFISH REMAINS INCLUDING THE HINGES OF 

BIVALVES; APICES OF LIMPETS, WINKELS, WHELKS, AND 

ABELONES; APICES AND OPERCULA OF TURBAN SHELLS; VALVES OF 

CmTONS AND FRAGMENTS OF BARNACLE AND H. MIDAE 
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Table 1. Weights (g) for the shellfish remains recovered from D4a and D5b, Hoffman'slRobberg Cave. 

~ 
I 

I 
2S 

i I~ 
~ § ~ 

Ii z 

~ ~ i ~ Z ...l i lj III tl ...l 
------- = fill 

5IIdi JDeda No. R No. R No. R No. R No. R No. R No. t No. R No. R 
Perna pernll 84 120.4 121 201.5 60 59 103 149.7 23 36 0 0 7 14.9 143 476.6 636 2801 
Donax Serrtl 26 100 16 67.3 3 4.2 2 6.1 0 0 0 0 9 3.2 5 43.5 17 106.7 -Btubada obUf/lltIItI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Donax IIDI'dldlIS 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ScuteOtl#rtl arrenviUei 3 1&.6 0 0 3 31.1 2 37.1 0 0 0 0 0 0 1 52.6 5 54.2 
ScutdltutnIlHlrbara 2 28.4 3 64.2 0 0 0 0 0 0 1 11.1 0 0 5 52.7 25 552""-

Scutel1tl#rtl coelliear 7 50.6 5 22.1 1 2.5 9" 44.2 3 13.9 0 0 0 0 26 217.6 134 939.3 
-

Sclllellt#trlllolfllcOSIII 24 222 15 130.8 1 4 4 39.5 3 16.7 0 0 3 32.6 1 13.1 12 154.3 
Scutelltl#rtl t.lam 7 237.9 1 62.2 

-. 
1 44.8 13 381.3 2 98.1 1 55.2 0 0 1 177.9 5 181.8 

-ScuteOtatrll gt'tIIUlItJris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 6 . 
Cylnbulll mlnhllll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 

Cymbultl 0CIIluJ 0 0 0 0 0 0 0 0 1 4.6 0 0 0 0 0 0 9 93.2 
Unidentified Umpet 0 0 4 19.2 0 0 7 82.8 0 0 1 1.5 4 26.3 7 23.5 37 181.1 
JuvenUe limpet 2 0.7 0 0 1 0 1 0.6 0 0 0 0 0 0 9 12 46 12.4 
Dendro/l86urdlll scutellum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FlssurellJdM ulldentiDed 0 0 0 0 0 0 0 0 

--ro--- 0 0 0 0 0 0 0 0.2 2.2 
Turbo HI'1IUItIctIs I plcts 18 190.3 12 73.2 5 66.2 9 84 3 35.6 2 16.6 0 0 1 40.8 4 64.2 
Turbos ._ opereul1 0 0 3 15.6 3 2.7 7 28 4 13.1 0 0 0 0 3 11.5 13 49.3 
Turbo cr ci4Ilrb Iplea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Turbo cr CIIIIIris opercula 0 0 0 0 0 0 0 0 0 0 0 0 1 4.3 0 0 0 0 
Turbo Ip. 12 2S 6 15.5 4 8.9 1 5.6 6 8.9 0 0 0 0 0 0 0 0 
JuvenUe uuites 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
NuceOll 'qlHUltOla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Burnupena 1 0.2 0 0 0 0 1 2.4 2 10.6 0 0 1 1.8 0 0 17 64.4 
Juvenile whelk 0 

. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.9 

Oxymle sinell61s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8.2 10 98.7 
Oxystele tIfrl1lll - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oxystele I1tU'Iqtlta 

--
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Oxystek IP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 48.1 
Juveule OxyIteletTurbo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1.6 
HMiotb IJHUIketr 0 0 9.9 0 0 0 0 0 0 0 0 

-
0 0 3 15.4 50 419.4 2 

I{lIlIotill mld4e 0 1.7 0 11.6 0 0 0 0 0 0 0 0 ~--CO- S.5 10.9 
--~---

fDlnop/ax .,. 2 
---

8 2 2.7 0 0 0 0 0 0 0 0 0 0 1 1 23 57.2 
Laud Snail 0 0 0 0 0 0 0 0 0 

. 
0 0 0 0 0 1 0.3 0 0 

Bamacle 
. --

0 0 0 0.6 2.7 0 0.2 0 0.3 0 0.1 0 0 0 0 0 
Total 

_ ... 
1.004-1--. 

696.1 223.5 _J 
-~.--

861.3 137.5 84.4 83.1 1152.8 5901.6 : 
---_.- - - --. 
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I 
lie 
~ 

; ~ ~ ~ ~ Ii ! e ~ .. ~ g i IZ :z; L6 - If .. 
~rI!apce'a No. & No. & No. g No t No. & No. t No. I No. t No. & 
Pemllpmttl 

--
630 92 257.3 825 1866.6 2690.2 '768.2 ~1~ '!~l 1181 15U7.3 1205 493.6 Ijl~ :~28 2974.1 1086 131,! 

Do1UlJC .errtl 81 603.3 5 17.6 17 llS.2 30 167.1 I' ,lltI () '7.2. 1 ():l [2 - 11.4 117 190.9 
~batia ObUtNlltll 0 0 0 0 0 0 0 0 1°_ I() 0 10 0 U IU () 10 10 
DonllX .ort/ldU 0 0 0 

-
0 0 0 0 0 10 to 0 jO .9 0 lO U 10 0 

Scutdltutrtl arren ... ma 6 121.7 1 13.1 3 38.9 5 66.2 iO 10 Z 10.7 2 2..U 0 IQ. 0 0 
ScutellMtnl _barll 22 469.9 1 39.4 17 - 193.8 16 197.3 14 IZ,:U 5 166.~ ~ '39 I '~.3 9 85 J 
Scutelltutrll CtlC1II«Ir 121 1011.7 14 76.9 130 515.1 252 741.1 140 137 ,3~ 189.6 ,64 ,0 55 l!J7.6 9~ 364.7 
ScutdJMtra ,.".,COItIJ 

"----- ~.-... " 
i2 177.2 4 48.9 11 118.7 12 79.3 I] . 12.9 ~l 3.~ 13 IZ2.~ 2 III ,I '10.~ 

SCUtelltutrll UbIIlarls 14 585.8 1 24.3 1 194.1 3 191.2 10 10 lO 0 IU . ll? 0 lQ. 0 ,0 
ScutellMtnl grllllllllltls 8 2.9 5 1.3 55 33.3 58 22.3 9 8.2 ~ ~.I 10 IU 

1
5 1.5 I!() i~·~ -

Cymbulll mlniltttl 0 0 0 0 0 0 0 0 0 0 ~- 0 [0 l() 10 0 to IU 
CymbuIllOCMh18 15 279.4 1 11 1 8.8 23 93 0 0 8.' II 14 .6 12 8.9 13 116.4 
Unideatlfled Umpet IS 63.9 3 5.4 28 93.S 56 182.1 17 6I.I 1 J l. 4\J L20 __ 3T.4 110 n:;- Il' 144.8 
Juvenile limpet 39 15.4 8 3.7 47 30 170 59.3 30 [.1 147 22 63 0 151 ~3 137 10.7 
lhndtojlurlrtlla .Clltdhlm 0 0 

- 0 0 0 0 0 0 0 
1
0 lO ,0 _0 ~ ~. ,0 U 0 

FinllreIIJdtu nnidentifted 1 0.3 0 0 0 0 3 O.S 0 0" 10 10 2 U.2. -- ~I 3 0.3 
TIlrbo ItITIfIIIIicua apices 3 97.4 0 0 1 17.2 3 11.4 1 ,4.4 1 II 0 U 3 0/.7 tJ 0 
TIlrbo .lIrllllltktu opercula 7 24.6 2 7.9 11 42.2 17 46.S 3 '2.5 4 7.4 6 ~U·i 0 !O 7 25.4 
TIlrbo er cJdIIrls apices 0 0 0 0 1 0.8 0 0 0 ,0 .() 10 0 U 0 I()_ 0 0 
TIlr"" er cldarl6 opereula 0 0 0 0 0 0 0 0 ,0 10 U IU cO .!l._ 0 IU U 0 
TIlrbo IP. 0 0 1 1.3 0 0 3 4.5 0 10 0 10 0 U 3 1~3 0 0 
JuvenUe neritel 0 0 1 0.3 0 0 0 0 0 10 U 10 _0 .!l 0 IU 'u 10 
NllcdltI 'flUllfWlll 0 0 0 0 0 0 0--O· I :2.1 0 10 0 :U 0 lQ. I :1.9 
Bu"",pentl 14 74.S 1 0.6 52 88.1 4S 66.7 II 13~.4 5 16.~_ J IU.6 i l IU.~ 15 19.2 
JaveaUe wbelk '2- 2.4 0 0 14 

-
2.2 16 2.2 ,6 10.8 4 10.3 ,5 IU.l 3 ___ U.3 15 10.3 -

Ox.ptde ,'ne"." 
-

10 19 0 0 S 22.5 3 13.1 
1
0 10 0_ 10 i I 15.3 !U () to 10 

OxpkIe 1iIrl"" 0 1.1 0 0 1 3 1 3.3 13 14.5 .1 10.' IU 10 10 U IU 10 
O~ Wlt'iqalll 0 0 0 0 1 0.6 0 0 '0 10 0 

---

I~r-~-.-W---·-- ~-- 0 IU 10 --
Ox.ptde sp. 0 24.4 1 0.9 24 37.9 25 5S.4 If) 15.3 I'! .!J.:'1 13 12.1 
JuveaUe ~_,, _ _ ._rbo 0 0 0 0 3 0.4 1 0.4 I' 1.3 12 U.I 11 10.1 13 U.3 IU 10 
HaUotIs IpIIdJceIl 0 527.9 2 10.3 15 70.1 19 125.8 If) 11l.4 i~ 8.2 14 12. i3 %-- [4 24.' 
HaUotIs mltIM 0 14.3 0 0 5.2 1.4 [0 10 IU :0 lO 10 [0 -- () 0 
Dbwp/tlx gigtII 0 89 6 10.6 7 28.1 12 24 [I [0 .. 8 i3 3.~ [0 [0 [2 ... 4~ 3 7.9 
La.dS.an 0 0 

-
0 0 2 0.1 3 O.S 11 IU.2 II ,2. . .5. LO ,.() \0 ,\! ! ,0.6 

Barnaele 
-

5.3 10 12.3 !l.S 5.5 1.2 
Total --

'7f85.7 531~_ ~ ~7.8 1111.9 1499.6 667.1 772.8 1515.7 
~- L .. -~ 
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~ 
e 

I; ~ ~ E Q I~ 
5bdlIDKies No. R No. R No. I No. R 
l'e",,, pn7t" 191 !442 157 112.7 1938 3l"l8 153 776.2 
DontlXlemI II '9.1 7 34.1 132 94.1 119 116~.i 
11m. obUqutrt" 10 10 10 0 12 U 10 10 
DonfIX JO,'" 10 10 10 0 12 0.9 10 10 
$CUtellt#tr1l tupnvlUel 0 10 0 0 18 ~.l 13 142.2 
ScuteIIIIItrII iHutHI", 7 167.~ 1 7.6 19 218 r; 125.1 
$CUtellt#tr1l cocIIIe", 38 1100.7 9 .36.8 1631 2452 123 217.2 
$cutellt#trtllo""ctJ6111 0 10 I ru 32 ,209A ITT ~l.o 
$cutellt#trlllllbldtUis 0 10 0 10 6 :357 12 51.8 
$cutellt#trtl frtIIUlIllrls 2 105 J 1.1 33 rr:J IJ O:r-
Cymbulll IIIhrlIIIII 0 10 0 10 0 10 10 0 
Cymbulll ocubu 1 15 1 7.2 13 1100.8 f4 42.3 
Uaidt.Ufted Umpe! 9 127.3 6 12.2 121 475.1 i 1 ;r-
JuvtaUe limpet 22 16.7 6 2.3 393 121[6 118 14.8 
DelUlrtJ/lMlrdItI ,cutellum 0 10 0 0 2 .3.3 r0- If 
FlssII,dIItIIIe lIIlidtatilcd 0 10 0 '0 5 :0.3 10 0 
Tu,bo, aplea 0 10 lf 1) 7 :44.6 rr ~. 

Tu,bo opereula 0 10 0 '0 80 1265 1 7.4 
Tu,bo ef cldtJrl.r apim 0 10 1) :0 1) r0- If 1J 
Tu,bo er Cllll!rls opercula 0 10 0 0 0 10 0 0 
Tu,bo .p. 0 0 0 !O 5 103" 1) ~O 
JuveaUt aentes 0 0 0 10 I 12.6 0 10 
NllceIlII sqll~1I 0 0 0 10 0 ru-" 1) 0 
But'lUlptnil 3 2.T 2 - 15.7 10 129.9 4 14.7 
JuveaUe whelk 0 0 0 0 23 2.3 0 0 
Oxyrteksl_1UII --~- 0 0 0 0 0 I 7~3 
Oxyrtek II6rlnll 0 0 0 0 0 0 0 
()xyrtele 1111rU,1IIII 

-- U-- 0 0 0 0 -U- U- lf 
Oxyrtek .p. 0 0 I 0.6 4 7.7 4 6.9 
JuveaUe OxysteJe/'1'IIrlJo 0 0 0 0 11 II U 0 
HIlli0d6lp11d1cetl 3 5.6 0 0 54 161 10 753" --
HIIIiod6 ntIiIM o - .0 0 0 155 0 0 
DlnopItIX fII. I 2.4 1 T.3 19 69.6 4 22:b 

-
LaRdSaail 0 ,0 0 0 y- U:2 0 0 
am.a. 0.4 6.7 0 0 
~!.-- -

669.3 221.6 9913.9 _ .. _- 1788.2 
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Table 2. Weights (g) for the shellfish remains recovered from Portia, 

Hoffman's/Robberg Cave. 

§ I~ I 

l-I~ 
5lId1 soecies JNo. jg 
~perM 1996 5447.6 
DoIUIX sure A 23.5 ".,.....,.,.. 0 10.0 - --
DoIUIX SOf'ditas 0 0.0 
Sotdhl'.~ 40 442.7 
SClltell&ftra ""'/Hull 71 1932.9 

~,..,. 790 15511.8 
ScItteIIcftrtI ~ 55 1490.7 
n IIdJfdIuis 26 698.7 
SCIIteII&ftra gNIItIIltuis 17 112.3 
Cy .... 1ffiItiIItII 2 9.3 
Cy'" tJt'lIlus 43 285.3 
Ullidaltified lapel 136 390.0 
JaveRne limpet 75 20.9 
I ... ~ .. ~ 1 0.9 
FisIrIrdIidfIe RDideRtified 1 0.5 
1'ruN IIU'rfIIIIIkrIs apices 10 87.3 
Turbo sllnffllticlls opemtIa 31 125~ __ 
Tunto ef ~ apiees 0 0.0 
Turbo ef cUtuis opereR" 0 0.0 
Turbo sp. 0 0.0 --

0 0.0 ~Derites 
NfInIIII.,_ 10 0.0 

~ 127 119.6 ' 
Javnile wildt 13 10.5 
~IIiMlflis 5 38.5 

~fiIriaa 3 15.4 

0xpWk""'" 1 1.0 
0xystN sp. 25 43.2 
JRvnile 0xyrtdt!/T1II'IIo 0 0.0 
BIIIIIJfb spIIIIIMJ 56 276.0 
H.a0ti811f111M 0 2.2 ... 4 116.7 
LaadSaail 0 0.0 
Ba ..... 0 12.8 
Total g COURted shells 14996.2 
Total g rntgDl~ts 14917.7 
Total 19913.9 
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Table 3. Weights (g) for the shellfish remains recovered from the Noetzie midden. 

I 
=> .., r-

.... .... ... ... ... ... ... ... ... ... 
LAYER 

3D 

~ ~ 
3D 3D 

~ ~ ~ 
Shdl slledes No. C No. C No. C No. g No. C 
Pentilpentil 4202 1846.7 1881 937.6 3228 1752 1257 800.7 702 549 -
DorttrX IIf:TnJ 0 0 I 0.6 0 0 1 0.5 2 5.9 

SClltdlMtril .,.,f!IWiIki 1 16.3 10 97.2 1 8.7 2 41.6 2 32.1 

Satttr:IJMtn 1HIrbm-,. 0 0 18 272.9 19 202.2 10 212.7 24 375.7 

ScuteJJMtr. cochlur I 8.8 33 169.5 132 612.4 13 108.4 9 102.8 

Scwtd/Mttw ~cwt,. 6 79.9 97 811.5 55 375.1 93 904.2 38 516.7 

SClltdlMtrIl~ 5 414.4 22 996.2 6 554.9 19 1422.4 7 445.3 

S~ 0 0 5 66.5 12 184.3 5 40.8 '5 ·35.3 

SIHrrlHrr~ 1 7.6 0 0 0 
; 

0 0 0 0 0 

l)mIMUt v«tUll6ris 71 17.6 0 0 I 2.2 2 2.3 I 0.8 

(y".""".1ffiaiAIII 0 0 0 0 1 3.4 5 81 0 0 

lY...w.r ocwbu 5 28.5 36 325.2 10 74.8 55 562.7 ·8 169.3 

Unidentified limpet 6 16.7 125 308.4 48 1I2.7 79 183.5 39 138.1 

}uvenik limpet 91 24.3 259 45.8 357 85.9 116 33.6 93 28.9 

F~1IpON 0 0 0 0 0 0 0 0 0 0.0 

F~ fffIIItIIbiIU 0 0 3 0.3 0 0 0 0 0 0.0 

Dertdre,/imfrdht sCllklblm 2 0.9 0 0 0 0 2 0.6 0 0.0 

Fu-.lliikut IIJIiIIemIIJe4 13 0.8 I 0.03 9 0.3 6 0.1 0 0.0 

Turbo sarmallcus apices 66 185.8 164 1032.9 137 1554.1 116 859.4 87 633.3 

Turbo mrmahcus opercula 50 858.2 218 490.3 128 383.3 132 372.6 67 255.8 

Turbo if cidarls apices 0 0 4 7.1 0 0 2 11.8 1 2.2 

Turbo ciiJarj.r opo::rcuJa 0 0 0 0 1 0.14 1 0.1 0 0.0 

Turbo lip. 25 15.5 III 132.3 21 30.1 18 18 0 0.0 

Juvenile nerites 0 0 12 2.6 0 0 0 0 4 11.7 

NuceUa squamosa 2 5.1 2 0.85 2 2.4 0 0 2 1.1 

BurnupcnQ 13 37.4 69 169.9 4 4.9 5 6.7 I 1.3 

Bulba unidentified 3 0.4 0 0 0 0 0 0 0 0.0 

Juvenile whelk 33 3.5 23 2.2 14 1.46 8 2.2 3 0.8 

Oxystele sincnsls 23 106.9 44 218.6 3 16 14 34.3 1 2.3 

OxysteJe hgrinQ 35 82.9 21 81.8 1 0.43 0 0 0 0.0 

Oxystele variegata 0 0 2 0.69 0 0 1 1.8 0 0.0 

Oxystele lip. 19 12.4 47 26.8 3 0.46 13 12.5 0 0.0 

Juvenile Ox)·stele 0 0 0 0 0 0 2 1 0.0 

Juvemle Oxy$tele·Turbo 31 4.9 131 31.8 0 0 0 0 0 0.0 

Lmdsnail 3 0.5 3 0.2 4 Ll9 14 5.3 5 1.3 

Haliolls :rpadicca 3 6.4 49 15.4 33 61.7 37 46.2 15 i35.0 

Halwtis midae 0 0 0 2.76 0 20.2 1.7 7.3 

Dmoplar gigQ$ 6 35.9 24 90.9 18 40.1 70 lSI 3 13.8 

Barnacle 17.6 30.2 88.6 18.7 29.9 

Wei&W WeadtW spednleDa 31135.9 6369.0 6173.98 5937." 3185.7 

BuIk.-ple weJght 12317.1 25111 ... 19SJ7.8 Ui067.9 1...,.5 

TotaiWeipt 1615.J.l 31580.4 %5711.8 n~ .4135.: 
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APPENDIXC 

KOLMOGOROV - SMIRNOV TESTS ON S. COCHLEAR AND T. 

SARMATICUS OPERCULA FROM HOFFMAN'SIROBBERG CAVE, AND T. 

SARMATICUS OPERCULA FROM THE NOETZIE AND 

PAAPKUILFONTEIN MIDDENS 
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Test 1. Kolmogorov-Smirnov test on small samples of S. cochlear from KATHARINE (D4a&D5b) and 
NATHAN (D4a&D5b). 

Size cateeory KATHARINE f 
20-24.9mm 4 0.091 
25 -29.9mm 2 0.045 
30-34.9mm 5 0.114 
35-39.9mm 1 0.023 
40-44.9mm 1 0.023 
45 -49.9mm 3 0.068 
50-54.9mm 3 0.068 
55-59.9mm 9 0.205 
60-64.9mm 10 0.227 
65-69.9mm 4 0.091 
70-74.9mm 2 0.045 
75-79.9mm 0 0.000 
Total: 44 1 

Significance level: 0.05 

1.36...J(nl+n2) (nlxn2) 

1.36...J(44+68) (44x68) = 0.263 

Dmax=0.406 

0.406> 0.263 

NATHAN 
14 
15 
4 
2 
2 
9 
11 
5 
6 
0 
0 
0 
68 

f Cumulative 1 Cumulative 2 Difference 
0.206 0.091 0.206 0.115 
0.221 0.136 0.427 0.291 
0.059 0.250 0.485 0.235 
0.029 0.273 0.515 0.242 
0.029 0.296 0.544 0.248 
0.132 0.364 0.677 0.313 
0.162 0.432 0.838 0.406 
0.074 0.636 0.912 0.276 
0.088 0.864 1.000 0.136 
0.000 0.955 1.000 0.045 
0.000 1.000 1.000 0 
0.000 1.000 1.000 0 
1 

Therefore reject HO that there is no significant difference between KATHARINE and NATHAN 

Test 2. Kolmogorov - Smirnov test on small samples of S. cochlear from KATHARINE (D4a&D5b) 

and RICHARD (D4a&D5b). 

Size cateeory KATHARINE f 
20-24.9mm 4 0.091 
25029.9mm 2 0.045 
30-34.9mm 5 0.114 
35 -39.9mm 1 0.023 
40-44.9mm 1 0.023 
45-49.9mm 3 0.068 
SO-S4.9mm 3 0.068 
55-59.9mm 9 0.205 
60-64.9mm 10 0.227 
65-69.9mm 4 0.091 
70-74.9mm 2 0.045 
75-79.9mm 0 0.000 
Total: 44 1 

Significance level: 0.05 

1.36...J(nl +n2) (nlxn2) 

1.36...J(44+107) (44xl07) = 0.243 

Dmax=0.424 

0.424 > 0.243 

RICHARD f Cumulative 1 Cumulative 2 
36 0.336 0.091 0.336 
24 0.224 0.136 0.560 
8 0.075 0.250 0.635 
2 0.019 0.273 0.654 
2 0.019 0.296 0.672 
6 0.056 0.364 0.729 
9 0.084 0.432 0.813 
11 0.103 0.636 0.915 
7 0.065 0.864 0.981 
2 0.019 0.955 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
107 1 

Therefore reject HO that there is no significant difference between KATHARINE and RICHARD 

Difference 
0.245 
0.424 
0.385 
0.381 
0.376 
0.365 
0.381 
0.279 
0.116 
0.045 
0 
0 
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Test 3. Kolmogorov-Smimov test for small samples of S. cochlear from NATHAN (D4a&D5b) and 

RICHARD (D4a&D5b). 

Size cate20ry NATHAN f 
20-24.9mm 14 0.336 
25029.9mm 15 0.224 
30-34.9mm 4 0.075 
35-39.9mm 2 0.019 
40-44.9mm 2 0.019 
45-49.9mm 9 0.056 
50-54.9mm 11 0.084 
55-59.9mm 5 0.103 
60-64.9mm 6 0.065 
65-69.9mm 0 0.019 
70-74.9mm 0 0.000 
75-79.9mm 0 0.000 
Total: 68 1 

Significance level: 0.05 

1.36..J(nl+n2) (nlxn2) 

1.36..J(68+107) (68xl07) = 0.210 

Dmax=0.150 

0.150 < 0.210 

RICHARD f Cumulative 1 Cumulative 1 
36 0.336 0.206 0.336 
24 0.224 0.427 0.560 
8 0.075 0.485 0.635 
2 0.019 0.515 0.654 
2 0.019 0.544 0.672 
6 0.056 0.677 0.729 
9 0.084 0.838 0.813 
11 0.103 0.912 0.915 
7 0.065 1.000 0.981 
2 0.019 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
107 1 

Therefore accept HO that there is no significant difference between NATHAN and RICHARD 

Test 4. Kolmogorov-Smimov test for expanded samples of S. cochlear from the combined Zostera -

dominated units and KATHARINE. 

Difference 
0.130 
0.133 
0.150 
0.139 
0.128 
0.052 
0.025 
0.003 
0.019 
0.000 
0.000 
0.000 

Size category Zostera beds f KATHARINE f Cumulative 1 Cumulative 2 Difference 
20-24.9mm 0 
25 -29.9mm 0 
30-34.9mm 0 
35-39.9mm 0 
40-44.9mm 2 
45 -49.9mm 8 
50-54.9mm 15 
55 -59.9mm 12 
60-64.9mm 8 
65-69.9mm I 
70-74.9mm 0 
75-79.9mm 0 
Total: 46 

Significance level: 0.05 

1.36..J(nl+n2) (nlxn2) 

1.36..J(46+104) (46xl04) = 0.240 

Dmax-0.237 

0.237 < 0.240 

0.000 
0.000 
0.000 
0.000 
0.043 
0.174 
0.326 
0.261 
0.174 
0.022 
0.000 
0.000 
1 

4 0.038 0.000 0.038 
6 0.058 0.000 0.096 
5 0.048 0.000 0.144 
3 0.029 0.000 0.173 
4 0.038 0.043 0.211 
11 0.106 0.217 0.317 
10 0.096 0.543 0.413 
16 0.154 0.804 0.567 
22 0.212 0.978 0.778 
15 0.144 1.000 0.923 
7 0.067 1.000 0.990 
1 0.010 1.000 1.000 
104 1 

Therefore accept HO that there is no significant difference between the Zostera - dominated units and 

KATHARINE 
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0.038 
0.096 
0.144 
0.173 
0.168 
0.100 
0.130 
0.237 
0.200 
0.077 
0.010 
0 



Test 5. Kolrnogorov - Smirnov test for expanded samples of S. cochlear from the Zostera - dominated 

units and NATIIAN. 

Size categOl'Y Zostera beds f NATHAN f Cumulative 1 Cumulative 2 
20-24.9mm 0 
25029.9mm 0 
30-34.9mm 0 
35-39.9mm 0 
40-44.9mm 2 
45 -49.9mm 8 
50-54.9mm 15 
55-59.9mm 12 
60-64.9mm 8 
65-69.9mm 1 
70-74.9mm 0 
75-79.9mm 0 
Total: 46 

Significance level: 0.05 

1.36...J(nl+n2) (nlxn2) 

1.36...J(46+139) (46X139) = 0231 

Omax= 0.482 

0.482 >0231 

0.000 
0.000 
0.000 
0.000 
0.043 
0.174 
0.326 
0.261 
0.174 
0.022 
0.000 
0.000 
1 

38 0.273 0.000 0.273 
24 0.173 0.000 0.446 
5 0.036 0.000 0.482 
3 0.022 0.000 0.503 
7 0.050 0.043 0.554 
13 0.094 0.217 0.647 
26 0.187 0.543 0.834 
9 0.065 0.804 0.899 
12 0.086 0.978 0.985 
2 0.014 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
139 1 

Therefore reject HO that there is no significant difference between Zostera - dominated units and 

NATHAN 

Test 6. Kolrnogorov-Smirnov test for expanded samples of S. cochlear from the Zostera - dominated 

units and PORTIA. 

Size cateEory Zostera beds f PORTIA f Cumulative 1 Cumulative 2 
20-24.9mm 0 
25029.9mm 0 
30-34.9mm 0 
35 -39.9mm 0 
40-44.9mm 2 
45 -49.9mm 8 
50-54.9mm 15 
55-59.9mm 12 
60-64.9mm 8 
65-69.9mm 1 
70-74.9mm 0 
75-79.9mm 0 
Total: 46 

Significance level: 0.05 

1.36...J(nl+n2) (nlxn2) 

1.36...J(46+243) (46x243) = 0.218 

Dmax=O.I77 

0.177<0218 

0.000 
0.000 
0.000 
0.000 
0.043 
0.174 
0.326 
0.261 
0.174 
0.022 
0.000 
0.000 
1 

16 0.066 0.000 0.066 
17 0.070 0.000 0.136 
8 0.033 0.000 0.169 
2 0.008 0.000 0.177 
10 0.041 0.043 0.218 
36 0.148 0.217 0.366 
78 0.321 0.543 0.687 
43 0.177 0.804 0.864 
18 0.074 0.978 0.938 
11 0.045 1.000 0.984 
4 0.016 1.000 1.000 
0 0.000 1.000 1.000 
243 1 

Therefore accept HO that there is no significant difference between Zostera - dominated units and 

PORTIA 

174 

Difference 
0.273 
0.446 
0.482 
0.503 
0.511 
0.430 
0.291 
0.095 
0.007 
0 
0 
0 

Differenu 
0.066 
0.136 
0.169 
0.177 
0.175 
0.149 
0.144 
0.060 
0.040 
0.016 
0 
0 



Test 7. Kolmogorov - Smirnov tests for expanded samples of S. cochlear from the Zostera - dominated 

units and RICHARD. 

Size cate20ry Zostera beds f RICHARD f Cumulative 1 Cumulative 2 
20-24.9mm 0 
25029.9mm 0 
30-34.9mm 0 
35-39.9mm 0 
40-44.9mm 2 
45-49.9mm 8 
50-54.9mm 15 
55-59.9mm 12 
60-64.9mm 8 
65-69.9mm 1 
70-74.9mm 0 
75-79.9mm 0 
Total: 46 

Significance level: 0.05 

1.36",,(nl+n2) (nlxn2) 

1.36",,(46+180) (46xI80) = 0.356 

Dmax = 0.594 

0.594 > 0.356 

0.000 
0.000 
0.000 
0.000 
0.043 
0.174 
0.326 
0.261 
0.174 
0.022 
0.000 
0.000 
1 

58 0.322 0.000 0.322 
36 0.200 0.000 0.522 
10 0.056 0.000 0.578 
3 0.017 0.000 0.594 
3 0.006 0.043 0.600 
24 0.133 0.217 0.733 
20 0.111 0.543 0.844 
13 0.072 0.804 0.916 
12 0.067 0.978 0.983 
1 0.006 1.000 0.989 
0 0.000 1.000 0.989 
0 0.000 1.000 0.989 
180 0.989 

Therefore reject HO that there is no significant difference between the Zostera - dominated units and 

RICHARD 

Test 8. Kolmogorov-Smirnov test for expanded samples of S. cochlear from KATHARINE and 

NATHAN. 

Size catea:ory KATHARINE f NATHAN f Cumulative 1 Cumulative 2 
20-24.9mm 4 
25 -29.9mm 6 
30-34.9mm 5 
35-39.9mm 3 
40-44.9mm 4 
45-49.9mm 11 
50-54.9mm 10 
55-59.9mm 16 
60-64.9mm 22 
65-69.9mm 15 
70-74.9mm 7 
75-79.9mm 1 
Total: 104 

Significance level: 0.05 

1.36",,(nl +n2) (nlxn2) 

1.36",,(104+ 139) (104x139) = 0.176 

Dmax = 0.430 

0.430> 0.176 

0.038 
0.058 
0.048 
0.029 
0.038 
0.106 
0.096 
0.154 
0.212 
0.144 
0.067 
0.010 
1 

38 0.273 0.038 0.273 
24 0.173 0.096 0.446 
5 0.036 0.144 0.482 
3 0.022 0.173 0.503 
7 0.050 0.211 0.554 
13 0.094 0.317 0.647 
26 0.187 0.413 0.834 
9 0.065 0.567 0.899 
12 0.086 0.778 0.985 
2 0.014 0.923 1.000 
0 0.000 0.990 1.000 
0 0.000 1.000 1.000 
139 1 

Therefore reject HO that there is no significant difference between KATHARINE and NATHAN. 

175 

Difference 
0.322 
0.522 
0.578 
0.594 
0.577 
0.516 
0.301 
0.112 
0.005 
0.011 
0.011 
0.011 

Difference 
0.235 
0.350 
0.338 
0.335 
0.343 
0.330 
0.430 
0.332 
0.207 
0.077 
0.010 
0 



Test 9. KoImogorov - Smirnov test for expanded samples of S. cochlear from KATHARINE and 

PORTIA. 

Size cateEory KATHARINE f 
20-24.9mm 4 0.038 
25 -29.9mm 6 0.058 
·30-34.9mm 5 0.048 
35-39.9mm 3 0.029 
40-44.9mm 4 0.038 
45-49.9mm 11 0.106 
50-54.9mm 10 0.096 
55-59.9mm 16 0.154 
60-64.9mm 22 0.212 
65 -69.9mm 15 0.144 
70-74.9mm 7 0.067 
75-79.9mm 1 0.010 
Total: 104 1 

Significance level: 0.05 

1.36v(n1+n2) (nlxn2) 

1.36V(104+243) (104x243) = 0.159 

Omax=0.297 

0.297> 0.159 

PORTIA f Cumulative 1 Cumulative 2 
16 0.066 0.038 0.066 
17 0.070 0.096 0.136 
8 0.033 0.144 0.169 
2 0.008 0.173 0.177 
10 0.041 0.211 0.218 
36 0.148 0.317 0.366 
78 0.321 0.413 0.687 
43 0.177 0.567 0.864 
18 0.074 0.778 0.938 
11 0.045 0.923 0.984 
4 0.016 0.990 1.000 
0 0.000 1.000 1.000 
243 I 

Therefore reject HO that there is no significant difference between KATHARINE and PORTIA 

Test 10. KoImogorov - Smirnov test for expanded samples of S. cochlear from KATHARINE and 

RICHARD. 

Difference 
0.028 
0.040 
0.025 
0.004 
0.007 
0.049 
0.274 
0.297 
0.160 
0.061 
0.010 
0 

Size cateEory KATHARINE f RICHARD f Cumulative 1 Cumulative 2 Difference 
20-24.9mm 4 0.038 58 
25029.9mm 6 0.058 36 
30-34.9mm 5 0.048 10 
35-39.9mm 3 0.029 3 
40-44.9mm 4 0.038 3 
45-49.9mm 11 0.106 24 
50-54.9mm 10 0.096 20 
55-59.9mm 16 0.154 13 
60-64.9mm 22 0.212 12 
65-69.9mm 15 0.144 1 
70-74.9mm 7 0.067 0 
75-79.9mm 1 0.010 0 
Total: 104 1 180 

Significance level: 0.05 

1.36v(n1+n2) (nlxn2) 

1.36v(104+180) (104xI80) = 0.167 

Dmax = 0.434 

0.434> 0.167 

0.322 0.038 0.322 
0.200 0.096 0.522 
0.056 0.144 0.578 
0.017 0.173 0.594 
0.006 0.211 0.600 
0.133 0.317 0.733 
0.111 0.413 0.844 
0.072 0.567 0.916 
0.067 0.778 0.983 
0.006 0.923 0.989 
0.000 0.990 0.989 
0.000 1.000 0.989 
0.989 

Therefore reject HO that there is no significant difference between KATHARINE and RICHARD 

0.284 
0.426 
0.434 
0.421 
0.389 
0.416 
0.431 
0.349 
0.205 
0.066 
0.001 
0.011 
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Test 11. KoImogorov - Smimov test for expanded samples of S. cochlear from NATHAN and 

PORTIA. 

Size cateEory NATHAN f PORTIA f Cumulative 1 Cumulative 2 
20-24.9mm 38 0.273 
25029.9mm 24 0.173 
30-34.9mm 5 0.036 
35-39.9mm 3 0.022 
40-44.9mm 7 0.050 
45-49.9mm 13 0.094 
50-54.9mm 26 0.187 
55-59.9mm 9 0.065 
60-64.9mm 12 0.086 
65-69.9mm 2 0.014 
70-74.9mm 0 0.000 
75-79.9mm 0 0.000 
Total: 139 1 

Significance level: 0.05 

1.36.J(nl+n2) (nlxn2) 

1.36.J(139+243) (139x243) = 0.144 

Dmax: 0.336 

0.336> 0.144 

16 0.066 0.273 0.066 
17 0.070 0.446 0.136 
8 0.033 0.482 0.169 
2 0.008 0.503 0.177 
10 0.041 0.554 0.218 
36 0.148 0.647 0.366 
78 0.321 0.834 0.687 
43 0.177 0.899 0.864 
18 0.074 0.985 0.938 
II 0.045 1.000 0.984 
4 0.016 1.000 1.000 
0 0.000 1.000 1.000 
243 1 

Therefore reject HO that there is no significant difference between NATHAN and PORTIA 

Test 12. KoImogorov - Smirnov test for expanded samples of S. cochlear from NATHAN and 

RICHARD. 

Size cateEory ~ NATHAN f RICHARD f Cumulative % 1 Cumulative % 2 
20-24.9mm 38 0.273 
25029.9mm 24 0.173 
30-34.9mm 5 0.036 
35-39.9mm 3 0.022 
40-44.9mm 7 0.050 
45-49.9mm 13 0.094 
50-54.9mm 26 0.187 
55-59.9mm 9 0.065 
60-64.9mm 12 0.086 
65-69.9mm 2 0.014 
70-74.9mm 0 0.000 
75-79.9mm 0 0.000 
Total: 139 1 

Significance level: 0.05 

1.36.J(n1+n2) (nlxn2) 

1.36.J(139+180) (139x180) = 0.153 

Dmax-0.096 

0.096 < 0.153 

58 0.322 0.273 0.322 
36 0.200 0.446 0.522 
10 0.056 0.482 0.578 
3 0.017 0.503 0.594 
3 0.006 0.554 0.600 
24 0.133 0.647 0.733 
20 0.111 0.834 0.844 
13 0.072 0.899 0.916 
12 0.067 0.985 0.983 
1 0.006 1.000 0.989 
0 0.000 1.000 0.989 
0 0.000 1.000 0.989 
180 0.989 

Therefore accept HO that there is no significant difference between NATHAN and PORTIA 

177 

Difference 
0.207 
0.310 
0.313 
0.326 
0.336 
0.281 
0.147 
0.035 
0.047 
0.016 
0 
0 

Difference 
0.049 
0.076 
0.096 
0.091 
0.046 
0.086 
0.010 
0.017 
0.002 
0.011 
0.011 
0.011 



Test 13. Kolmogorov-Smirnov test for expanded samples of S. cochlear from PORTIA and RICHARD. 

Size category PORTIA f 
20-24.9mm 16 0.066 
25029.9mm 17 0.070 
30-34.9mm 8 0.033 
35-39.9mm 2 0.008 
40-44.9mm 10 0.041 
45-49.9mm 36 0.148 
50-54.9mm 78 0.321 
55-59.9mm 43 0.177 
60-64.9mm 18 0.074 
65-69.9mm 11 0.045 
70-74.9mm 4 0.016 
75-79.9mm 0 0.000 
Total: 243 1 

Significance level: 0.05 

1.36-J(nl+n2) (nlxn2) 

1.36-J(243+180) (234xI80) = 0.133 

Dmax-0.417 

0.417 > 0.l33 

RICHARD f Cumulative 1 Cumulative 2 
58 0.322 0.066 0.322 
36 0.200 0.136 0.522 
10 0.056 0.l69 0.578 
3 0.017 0.177 0.594 
3 0.006 0.218 0.600 
24 0.133 0.366 0.733 
20 0.111 0.687 0.844 
13 0.072 0.864 0.916 
12 0.067 0.938 0.983 
1 0.006 0.984 0.989 
0 0.000 1.000 0.989 
0 0.000 1.000 0.989 
180 0.989 

Therefore reject HO that there is no statistically significant different between PORTIA and RICHARD 

Test 14. Kolmogorov - Smirnov test on T. sarmaticus opercula from the Zostera - dominated units and 

NATHAN. 

Size category Zostera beds 
0-9.9mm 0 
10-14.9mm 0 
15 -19.9mm 3 
20-24.9mm 12 
25-29.9mm 11 
30-34.9mm 7 
35-39.9mm 5 
40-44.9mm I 
45-49.9mm 0 
Total: 39 

Significance level: 0.05 

1.36-J(nl+n2) (nlxn2) 

1.36-J(39+16) (39x16) = 0403 

Dmax: 0.303 

0.303 > 0.403 

f 
0.000 
0.000 
0.077 
0.308 
0.282 
0.179 
0.l28 
0.026 
0.000 
1 

NATHAN f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.125 0.000 0.125 
2 0.125 0.077 0.250 
7 0.438 0.385 0.688 
2 0.125 0.667 0.813 
2 0.125 0.846 0.938 
1 0.063 0.974 1.000 
0 0.000 1.000 1.000 
0 0.000. 1.000 1.000 
16 1 

Therefore accept HO that there is no significant difference between the Zostera - dominated units and 

NATHAN 

178 

Difference 
0.256 
0.386 
0.409 
0.417 
0.382 
0.367 
0.l57 
0.052 
0.045 
0.005 
O.oIl 
0.011 

Difference 
0.000 
0.125 
0.l73 
0.303 
0.146 
0.092 
0.026 
0 
0 



Test 15. Kolmogorov - Smirnov test on T. sarmaticus opercula from the Zostera - dominated units and 

PORTIA. 

Size cateKory Zostera beds 
0-9.9mm 0 
1O-14.9mm 0 
15 -19.9mm 3 
20-24.9mm 12 
25-29.9mm 11 
30-34.9mm 7 
35-39.9mm 5 
40-44.9mm 1 
45-49.9mm 0 
Total: 39 

Significance level: 0.05 

1.36~(nl+n2) (nlxn2) 

l.36~(39+36) (39x36) = 0.314 

Dmax: 0.229 

0.229 < 0.314 

f 
0.000 
0.000 
0.077 
0.308 
0.282 
0.179 
0.128 
0.026 
0.000 
1 

PORTIA f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
0 0.000 0.000 0.000 
11 0.306 0.077 0.306 
11 0.306 0.385 0.612 
9 0.250 0.667 0.862 
3 0.083 0.846 0.945 
2 0.056 0.974 1.000 
0 0 1.000 1.000 
0 0 1.000 1.000 
36 1 

Therefore accept HO that there is no statistically significant difference between the Zostera - dominated 

units and PORTA 

Test 16. Kolmogorov - Smirnov test for T. sarmaticus opercula from the Zostera - dominated units and 

RICHARD. 

Size category Zostera beds 
0-9.9mm 0 
10-14.9mm 0 
15-19.9mm 3 
20-24.9mm 12 
25-29.9mm 11 
30-34.9mm 7 
35 -39.9mm 5 
40-44.9mm 1 
45-49.9mm 0 
Total: 39 

Significance level: 0.05 

l.36~(nl+n2) (nlx(2) 

l.36~(39+38) (39x38) = 0.316 

Dmax: 0.115 

0.115> 0.316 

f 
0.000 
0.000 
0.077 
0.308 
0.282 
0.179 
0.128 
0.026 
0.000 
1 

RICHARD f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
1 0.026 0.000 0.026 
6 0.158 0.077 0.184 
12 0.316 0.385 0.500 
8 0.211 0.667 0.710 
8 0.211 0.846 0.921 
1 0.026 0.974 0.947 
2 0.053 1.000 1.000 
0 0.000 1.000 1.000 
38 1 

Therefore accept HO that there is no significant difference between the Zostera - dominated units and 

RICHARD 

179 

Difference 
0.000 
0.000 
0.229 
0.227 
0.185 
0.099 
0.026 
0.000 
0.000 

Difference 
0.000 
0.026 
0.107 
0.115 
0.043 
0.075 
0.000 
0.000 
0.000 



Test 17. Kolmogorov - Smirnov test for T. sarmaticus opercula from NATHAN and PORTIA. 

Size catej!ory NATHAN f PORTIA f Cumulative 1 Cumulative 2 
0-9.9mm 0 
1O-14.9mm 2 
15-19.9mm 2 
20-24.9mm 7 
25-29.9mm 2 
30-34.9mm 2 
35-39.9mm 1 
40-44.9mm 0 
45-49.9mm 0 
Total: 16 

Significance level: 0.05 

1.36..J(nl+n2) (nlxn2) 

1.36..J(16+36) (l6x36) = 0.408 

Omax=0.125 

0.125 < 0.408 

0.000 
0.125 
0.125 
0.438 
0.125 
0.125 
0.063 
0.000 
0.000. 
1 

0 0.000 0.000 0.000 
0 0.000 0.125 0.000 
11 0.306 0.250 0.306 
11 0.306 0.688 0.612 
9 0.250 0.813 0.862 
3 0.083 0.938 0.945 
2 0.056 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
36 1 

I Therefore accept HO that there is no significant difference between NATHAN and PORTIA 

Test 18. Kolmogorov-Smimov test for T. sarmaticus opercula from NATHAN and RICHARD. 

Size eatet(ory NATHAN f RICHARD f Cumulative 1 Cumulative 2 
0-9.9mm 0 
10-14.9mm 2 
15-19.9mm 2 
20-24.9mm 7 
25 -29.9mm 2 
30-34.9mm 2 
35 -39.9mm 1 
40-44.9mm 0 
45 -49.9mm 0 
Total: 16 

Significance level: 0.05 

1.36..J(nl +n2) (nlxn2) 

1.36..J(l6+38) (l6x38) = 0.405 

Omax=0.188 

0.188 < 0.405 

0.000 
0.125 
0.125 
0.438 
0.125 
0.125 
0.063 
0.000 
0.000. 
1 

0 0.000 0.000 0.000 
1 0.026 0.125 0.026 
6 0.158 0.250 0.184 
12 0.316 0.688 0.500 
8 0.211 0.813 0.710 
8 0.211 0.938 0.921 
1 0.026 1.000 0.947 
2 0.053 1.000 1.000 
0 0.000 1.000 1.000 
38 1 

Therefore accept HO that there is no significant difference between NATHAN and RICHARD 
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Differenee 
0.000 
0.125 
0.056 
0.076 
0.049 
0.007 
0.000 
0.000 
0.000 

Differenee 
0.000 
0.099 
0.066 
0.188 
0.103 
0.017 
0.053 
0.000 
0.000 



Test 19. Kolmogorov - Smirnov test for T. sarmaticus opercula from PORTIA and RICHARD. 

Size cate20ry PORTIA f RICHARD f Cumulative 1 Cumulative 2 
0-9.9mm 0 0.000 
10-14.9mm 0 0.000 
15-19.9mm 11 0.306 
20-24.9mm 11 0.306 
25-29.9mm 9 0.250 
30-34.9mm 3 0.083 
35-39.9mm 2 0.056 
40-44.9mm 0 0 
45-49.9mm 0 0 
Total: 36 1 

Significance level: 0.05 

1.36v(nl+n2) (n1xn2) 

1.36v(36+38) (36x38) = 0.316 

Dmax=0.152 

0.152<0.316 

0 0.000 0.000 0.000 
1 0.026 0.000 0.026 
6 0.158 0.306 0.184 
12 0.316 0.612 0.500 
8 0.211 0.862 0.710 
8 0.211 0.945 0.921 
1 0.026 1.000 0.947 
2 0.053 1.000 1.000 
0 0.000 1.000 1.000 
38 1 

Therefore accept HO that there is no significant difference between PORTIA and RICHARD 

Test 20. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8L2 and 

G8L4. 

Size cateeory G8L2 f 
0-9.9mm 0 0.000 
10-14.9mm 1 0.043 
15-19.9mm 3 0.130 
20-24.9mm 5 0.217 
25-29.9mm 5 0.217 
30-34.9mm 7 0.304 
35-39.9mm 2 0.087 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 23 1 

Significance level: 0.05 

1.36V(nl+n2) (n1xn2) 

1.36V(23+58) (23x58) = 0.335 

Dmax=0.436 

0.436 > 0.335 

G8L4 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
9 0.155 0.043 0.155 
26 0.448 0.174 0.603 
13 0.224 0.391 0.827 
4 0.069 0.609 0.896 
4 0.069 0.913 0.965 
2 0.034 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
58 1 

Therefore reject HO that there is no significant difference between G8L2 and G8L4 
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Difference 
0.000 
0.026 
0.122 
0.112 
0.152 
0.024 
0.053 
0.000 
0.000 

Difference 
0.000 
0.112 
0.429 
0.436 
0.287 
0.052 
0.000 
0.000 
0.000 



Test 21. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8L2 and 

G8L10. 

Size category G8Ll f 
0-9.9mm 0 0.000 
10 -14.9mm 1 0.043 
15 -19.9mm 3 0.130 
20-24.9mm 5 0.217 
25-29.9mm 5 0.217 
30-34.9mm 7 0.304 
35-39.9mm 2 0.087 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 23 1 

Significance level: 0,05 

1.36...J(nl+n2) (nlxn2) 

l.36...J(23+50) (23x50) = 0.342 

Dmax=0.289 

0.298 < 0.342 

G8LlO f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.040 0.043 0.040 
19 0.380 0.174 0.420 
13 0.260 0.391 0.680 
9 0.180 0.609 0.860 
4 0.080 0.913 0.940 
3 0.060 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
50 1 

Therefore accept HO that there is no significant difference between G8L2 and G8L10 

Test 22. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8U and 

G8L13. 

Difference 
0.000 
0.003 
0.246 
0.289 
0.251 
0.027 
0.000 
0.000 
0.000 

Size category G8Ll f G8Ll3 f Cumulative 1 Cumulative 2 Difference 
0-9.9mm 0 0.000 
10-14.9mm 1 0.043 
15 -19.9mm 3 0.130 
20-24.9mm 5 0.217 
25-29.9mm 5 0.217 
30-34.9mm 7 0.304 
35 -39.9mm 2 0.087 
40-44.9mm 0 0.000 
45 -49.9mm 0 0.000 
Total: 23 1 

Significance level: 0.05 

l.36...J(n1+n2) (nlxn2) 

l.36...J(23+35) (23x35) = 0.365 

Dmax=0.281 

0.281 < 0.365 

0 0.000 0.000 
1 0.029 0.043 
6 0.171 0.174 
14 0.400 0.391 
10 0.290 0.609 
1 0.029 0.913 
3 0.080 1.000 
0 0.000 1.000 
0 0.000 1.000 
35 1 

Therefore accept HO that there is no significant difference between G8U and G8L13 

0.000 0.000 
0.029 0.014 
0.200 0.026 
0.600 0.209 
0.890 0.281 
0.919 0.006 
0.999 0.001 
0.999 0.001 
0.999 0.001 
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Test 23. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8U and 

G8Ll7. 

Size cat(!2ory G8L2 
0-9.9mm 0 
10-14.9mm 1 
15-19.9mm 3 
20-24.9mm 5 
25-29.9mm 5 
30-34.9mm 7 
35 -39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
Total: 23 

Significance level: 0.05 

1.36v(nl+n2) (nlxn2) 

f 
0.000 
0.043 
0.130 
0.217 
0.217 
0.304 
0.087 
0.000 
0.000 
1 

1.36 v(23 +24) (23x24) = 0.396 

Dmax = 0.042 

0.042 < 0.396 

G8L17 f Cumulative 1 Cumulative 2 
1 0.042 0.000 0.042 
1 0.042 0.043 0.084 
2 0.083 0.174 0.167 
5 0.208 0.391 0.375 
6 0.250 0.609 0.625 
7 0.300 0.913 0.925 
2 0.083 1.000 1.009 
0 0.000 1.000 1.009 
0 0.000 1.000 1.009 
24 1.010 

Therefore accept HO that there is no significant difference between G8U and G8Ll7 

Test 24. Kolmogorov - Smimov test for small sample of T. sarmaticus opercula from G8L4 and 

G8LlO. 

Sizec~orr G8L4 f 
0-9.9mm 0 0.000 
10-14.9mm 9 0.155 
15 -19.9mm 26 0.448 
20-24.9mm 13 0.224 
25-29.9mm 4 0.069 
30-34.9mm 4 0.069 
35-39.9mm 2 0.034 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 58 1 

Significance level: 0.05 

1.36v(nl+n2) (nlxn2) 

1.36v(58+50) (58x50) = 0.262 

Dmax=O.l83 

0.183 < 0.262 

G8L10 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.040 0.155 0.040 
19 0.380 0.603 0.420 
13 0.260 0.827 0.680 
9 0.180 0.896 0.860 
4 0.080 0.965 0.940 
3 0.060 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
50 1 

Therefore accept HO that there is no significant difference between G8L4 and G8LlO 

Difference 
0.042 
0.041 
0.007 
0.016 
0.016 
0.012 
0.009 
0.009 
0.009 

Difference 
0.000 
0.115 
0.183 
0.147 
0.036 
0.025 
0.000 
0.000 
0.000 
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Test 25. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8U and 

G8Ll3. 

Size ca!egory G8L4 f 
0-9.9mm 0 0.000 
10-14.9mm 9 0.155 
15-19.9mm 26 0.448 
20-24.9mm 13 0.224 
25-29.9mm 4 0.069 
30-34.9mm 4 0.069 
35-39.9mm 2 0.034 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 58 1 

Significance level: 0.05 

1.36.J(nl +n2) (n lxn2) 

1.36.J(58+35) (58x35) = 0.291 

Dmax=0.403 

0.403> 0.291 

G8Ll3 f Cumulative 1 Cumulative 1 
0 0.000 0.000 0.000 
1 0.029 0.155 0.029 
6 0.171 0.603 0.200 
14 0.400 0.827 0.600 
10 0.290 0.896 0.890 
1 0.029 0.965 0.919 
3 0.080 1.000 0.999 
0 0.000 1.000 0.999 
0 0.000 1.000 0.999 
35 1 

Therefore reject HO that there is no significant difference between G8U and G8L13 

Test 26. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8U and 

G8Ll7. 

Size category G8L4 f 
0-9.9mm 0 0.000 
10-14.9mm 9 0.155 
15 -19.9mm 26 0.448 
20-24.9mm 13 0.224 
25-29.9mm 4 0.069 
30-34.9mm 4 0.069 
35 -39.9mm 2 0.034 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 58 I 

Significance level: 0.05 

1.36.J(nl+n2) (nlxn2) 

1.36.J(58+24) (58x24) = 0.330 

Dmax = 0.452 

0.452> 0.330 

G8Ll7 f Cumulative 1 Cumulative 2 
1 0.042 0.000 0.042 
1 0.042 0.155 0.084 
2 0.083 0.603 0.167 
5 0.208 0.827 0.375 
6 0.250 0.896 0.625 
7 0.300 0.965 0.925 
2 0.083 1.000 1.009 
0 0.000 1.000 1.009 
0 0.000 1.000 1.009 
24 1.010 

Therefore reject HO that there is no significant difference between G8U and G8L17 

Difference 
0.000 
0.026 
0.403 
0.227 
0.006 
0.046 
0.001 
0.001 
0.001 

Difference 
0.042 
0.071 
0.441 
0.452 
0.271 
0.040 
0.009 
0.009 
0.009 
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Test 27. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8Ll 0 and 

G8L13. 

Size cater;ory G8L10 f G8L13 f Cumulative 1 Cumulative 2 Difference 
0-9.9mm 0 0.000 
1O-14.9mm 2 0.040 
15-19.9mm 19 0.380 
20-24.9mm 13 0.260 
25-29.9mm 9 0.180 
30-34.9mm 4 0.080 
35-39.9mm 3 0.060 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 50 1 

Significance level: 0.05 

1.36"(n1+n2) (nlxn2) 

1.36"(50+35) (50x35) = 0.229 

Dmax=0.220 

0.220 < 0.229 

0 0.000 0.000 0.000 
1 0.029 0.040 0.029 
6 0.171 0.420 0.200 
14 0.400 0.680 0.600 
10 0.290 0.860 0.890 
1 0.029 0.940 0.919 
3 0.080 1.000 0.999 
0 0.000 1.000 0.999 
0 0.000 1.000 0.999 
35 1 

Therefore accept HO that there is no significant difference between G8Ll 0 and G8L 13 

Test 28. Kolmogorov-Smirnov test for small samples of T. sarmaticus opercula from G8Ll 0 and 

G8Ll7. 

Size category G8L10 f 
0-9.9mm 0 0.000 
10-14.9mm 2 0.040 
15 -19.9mm 19 0.380 
20-24.9mm 13 0.260 
25-29.9mm 9 0.180 
30-34.9mm 4 0.080 
35-39.9mm 3 0.060 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 50 1 

Significance level: 0.05 

1.36"(nl+n2) (nlxn2) 

1.36"(50+24) (50x24) = 0.337 

Dmax=0.305 

0.305 < 0.337 

G8L17 f Cumulative 1 Cumulative 2 
1 0.042 0.000 0.042 
1 0.042 0.040 0.084 
2 0.083 0.420 0.167 
5 0.208 0.680 0.375 
6 0.250 0.860 0.625 
7 0.300 0.940 0.925 
2 0.083 1.000 1.009 
0 0.000 1.000 1.009 
0 0.000 1.000 1.009 
24 1.010 

Therefore accept HO that there is no significant difference between G8Ll 0 and G8Ll7 

0.000 
0.011 
0.220 
0.080 
0.030 
0.021 
0.001 
0.001 
0.001 

Difference 
0.042 
0.044 
0.253 
0.305 
0.235 
0.015 
0.009 
0.009 
0.009 
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Test 29. Kolmogorov - Smirnov test for small samples of T. sarmaticus opercula from G8L13 and 

G8L17. 

Size cate20ry G8Ll3 f 
0-9.9mm 0 0.000 
10-14.9mm 1 0.029 
15-19.9mm 6 0.171 
20-24.9mm 14 0.400 
25-29.9mm 10 0.290 
30-34.9mm 1 0.029 
35 -39.9mm 3 0.080 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 35 1 

Significance level: 0.05 

1.36.J(nl +n2) (nlxn2) 

l.36.J(35+24) (35x24) = 0.360 

Dmax=0.265 

0.265 < 0.360 

G8Ll7 f Cumulative 1 
1 0.042 0.000 
1 0.042 0.029 
2 0.083 0.200 
5 0.208 0.600 
6 0.250 0.890 
7 0.300 0.919 
2 0.083 0.999 
0 0.000 0.999 
0 0.000 0.999 
24 1.010 

Therefore accept HO that there is no significant difference between G8L13 and G8L17 

Cumulative 2 
0.042 
0.084 
0.167 
0.375 
0.625 
0.925 
1.009 
1.009 
1.009 

Test 30. Kolmogorov - Smirnov test for expanded samples of T. sarmaticus opercula from L2 and L4. 

Size cate20ry L2 f 
0-9.9mm 0 0.000 
1O-14.9mm 1 0.032 
15-19.9mm 5 0.161 
20-24.9mm 10 0.323 
25-29.9mm 6 0.194 
30-34.9mm 7 0.226 
35-39.9mm 2 0.065 
40-44.9mm 0 0.000 
45 -49.9mm 0 0.000 
Total: 31 1 

Significance level: 0.05 

1.36.J(nl +n2) (nlxn2) 

1.36.J(31 +95) (31x95) = 0.281 

Dmax=0.334 

0.334> 0.281 

L4 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
11 0.116 0.032 0.116 
39 0.411 0.193 0.527 
25 0.263 0.516 0.790 
12 0.126 0.709 0.916 
5 0.053 0.935 0.969 
3 0.032 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
95 1 

Therefore reject HO that there is no significant difference between L2 and L4 

Difference 
0.000 
0.084 
0.334 
0.274 
0.207 
0.034 
0.000 
0.000 
0.000 
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Difference 
0.042 
0.055 
0.033 
0.225 
0.265 
0.006 
0.010 
0.010 
0.010 



Test 31. Kolmogorov- Smirnov test for expanded samples ofT. sarmaticus opercula from L2 and LI0. 

Size catesrory L2 f 
0-9.9mm 0 0.000 
10-14.9mm 1 0.032 
15 -19.9mm 5 0.161 
20-24.9mm 10 0.323 
25-29.9mm 6 0.194 
30-34.9mm 7 0.226 
35-39.9mm 2 0.065 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 31 1 

Significance level: 0.05 

l.36v(n1+n2) (nlxn2) 

1.36V(31 +87) (31x87) = 0.284 

Dmax = 0.151 < 0.284 

LI0 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
4 0.046 0.032 0.046 
22 0.253 0.193 0.299 
32 0.368 0.516 0.667 
14 0.161 0.709 0.828 
9 0.103 0.935 0.931 
6 0.069 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
87 1 

Therefore accept HO that there is no significant difference between L2 and L 1 0 

Difference 
0.000 
0.014 
0.106 
0.151 
0.119 
0.004 
1.000 
1.000 
1.000 

Test 32. Kolmogorov - Smirnov test for expanded samples of T. sarmatieus opercula from L2 and L 13. 

Size category L2 f 
0-9.9mm 0 0.000 
10-14.9mm 1 0.032 
15 -19.9mm 5 0.161 
20-24.9mm 10 0.323 
25-29.9mm 6 0.194 
30-34.9mm 7 0.226 
35-39.9mm 2 0.065 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 31 1 

Significance level: 0.05 

l.36V(nl +n2) (nlxn2) 

l.36v(31+44) (31x44) = 0.318 

Dmax = 0.200 

0.200 < 0.318 

L13 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.045 0.032 0.045 
11 0.250 0.193 0.295 
16 0.364 0.516 0.659 
11 0.250 0.709 0.909 
1 0.023 0.935 0.931 
3 0.068 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
44 1 

Therefore accept HO that there is no significant difference between U and L 13 

Difference 
0.000 
0.013 
0.102 
0.143 
0.200 
0.004 
0.000 
0.000 
0.000 
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Test 33. Kolmogorov-Smimov test for expanded samples of T. sarmaticus opercula from L2 and Ll7. 

Size cateRory Ll f 
0-9.9mm 0 0.000 
10-14.9mm 1 0.032 
15-19.9mm 5 0.161 
20-24.9mm 10 0.323 
25-29.9mm 6 0.194 
30-34.9mm 7 0.226 
35 -39.9mm 2 0.065 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 31 1 

Significance level: 0.05 

1.36..J(nl +n2) (nlxn2) 

1.36..J(31 +45) (31x45) = 0.317 

Dmax=0.079 

0.079 < 0.317 

Ll7 f Cumulative 1 Cumulative 1 
I 0.022 0.000 0.022 
4 0.089 0.032 0.111 
5 0.111 0.193 0.222 
11 0.244 0.516 0.466 
13 0.289 0.709 0.755 
9 0.200 0.935 0.955 
2 0.044 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
45 1 

Therefore accept HO that there is no significant difference between L2 and L 17 

Difference 
0.022 
0.079 
0.029 
0.050 
0.046 
0.020 
0.000 
0.000 
0.000 

Test 34. Kolmogorov - Smimov test for expanded samples of T. sarmaticus opercula from L4 and LlO. 

Size category L4 f 
0-9.9mm 0 0.000 
10-14.9mm 11 0.116 
15-19.9mm 39 0.411 
20-24.9mm 25 0.263 
25-29.9mm 12 0.126 
30-34.9mm 5 0.053 
35-39.9mm 3 0.032 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 95 1 

Significance level: 0.05 

1.36..J(n1+n2) (nlxn2) 

1.36..J(95+87) (95x87) = 0.201 

Dmax=0.228 

0.228> 0.201 

LlO f Cumulative 1 Cumulative 1 
0 0.000 0.000 0.000 
4 0.046 0.116 0.046 
22 0.253 0.527 0.299 
32 0.368 0.790 0.667 
14 0.161 0.916 0.828 
9 0.103 0.969 0.931 
6 0.069 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
87 I 

Therefore reject HO that there is no significant difference between L4 and Ll 0 

Difference 
0.000 
0.070 
0.228 
0.123 
0.088 
0.038 
0.000 
0.000 
0.000 
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Test 35. Kolmogorov - Smirnov test for expanded samples of T. sarmaticus opercula from L4 and Ll3. 

Size category L4 f 
0-9.9mm 0 0.000 
1O-14.9mm 11 0.116 
15 -19.9mm 39 0.411 
20-24.9mm 25 0.263 
25 -29.9mm 12 0.126 
30-34.9mm 5 0.053 
35-39.9mm 3 0.032 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 9S 1 

Significance level: 0.05 

l.36v(nl+n2) (nlxn2) 

1.36v(95+44) )95x44) = 0.248 

Dmax=0.232 

0.232 < 0.248 

Ll3 f Cumulative 1 
0 0.000 0.000 
2 0.045 0.116 
11 0.250 0.527 
16 0.364 0.790 
11 0.250 0.916 
1 0.023 0.969 
3 0.068 1.000 
0 0.000 1.000 
0 0.000 1.000 
44 1 

Therefore accept HO that there is no significant difference between L4 and L13 

Cumulative 2 Difference 
0.000 0.0000 
0.045 0.071 
0.295 0.232 
0.659 0.l31 
0.909 0.007 
0.931 0.038 
1.000 0.000 
1.000 0.000 
1.000 0.000 

Test 36. Kolmogorov - Smirnov test for expanded samples of T. sarmaticus opercula from L4 and L17. 

Size catellory L4 f 
0-9.9mm 0 0.000 
10-14.9mm 11 0.116 
15 -19.9mm 39 0.411 
20-24.9mm 25 0.263 
25-29.9mm 12 0.126 
30-34.9mm 5 0.053 
35-39.9mm 3 0.032 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 9S 1 

Significance level: 0.05 

l.36v(nl+n2) (nlxn2) 

1.36V(95+45) (95x45) = 0.246 

Dmax=0.324 

0.324 > 0.246 

Ll7 f Cumulative 1 
1 0.022 0.000 
4 0.089 0.116 
5 0.111 0.527 
11 0.244 0.790 
13 0.289 0.916 
9 0.200 0.969 
2 0.044 1.000 
0 0.000 1.000 
0 0.000 1.000 
4S 1 

Therefore reject HO that there is no significant difference between L4 and L17 

Cumulative 2 Difference 
0.022 0.022 
0.111 0.005 
0.222 0.305 
0.466 0.324 
0.755 0.161 
0.955 0.014 
1.000 0.000 
1.000 0.000 
1.000 0.000 
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Test 37. Kolrnogorov - Smimov test for expanded samples of T. sarmaticus opercula from L1 0 and 

LB. 

Size cat~ory LlO f 
0-9.9mm 0 0.000 
10-14.9mm 4 0.046 
15-19.9mm 22 0.253 
20-24.9mm 32 0.368 
25 -29.9mm 14 0.161 
30-34.9mm 9 0.103 
35-39.9mm 6 0.069 
40-44.9mm 0 0.000 
45 -49.9mm 0 0.000 
Total: 87 I 

Significance level: 0.05 

1.36..J(nl+n2) (nlxn2) 

1.36..J(87+44) (87x44) = 0.251 

Dmax = 0.081 

0.081 < 0.251 

Ll3 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.045 0.046 0.045 
11 0.250 0.299 0.295 
16 0.364 0.667 0.659 
11 0.250 0.828 0.909 
1 0.023 0.931 0.931 
3 0.068 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
44 I 

Therefore accept HO that there is no significant difference between L 1 0 and L 13 

Difference 
0.000 
0.001 
0.004 
0.008 
0.081 
0.000 
1.000 
1.000 
0.000 

Test 38. Kolrnogorov - Smimov test for expanded samples of T. sannaticus opercula from L1 0 and 

L17. 

Size caJ~ory LlO f 
0-9.9mm 0 0.000 
10-14.9mm 4 0.046 
15-19.9mm 22 0.253 
20-24.9mm 32 0.368 
25-29.9mm 14 0.161 
30-34.9mm 9 0.103 
35-39.9mm 6 0.069 
40-44.9mm 0 0.000 
45-49.9mm 0 0.000 
Total: 87 1 

Significance level: 0.05 

1.36..J(nl+n2) (nlxn2) 

1.36..J(87+45) (87x45) = 0.249 

Dmax=0.201 

0.201 < 0.249 

Ll7 f Cumulative 1 Cumulative 2 
1 0.022 0.000 0.022 
4 0.089 0.046 0.111 
5 0.111 0.299 0.222 
11 0.244 0.667 0.466 
13 0.289 0.828 0.755 
9 0.200 0.931 0.955 
2 0.044 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
45 1 

Therefore accept HO that there is no significant difference between L1 0 and L1 7 

Difference 
0.022 
0.065 
0.077 
0.201 
0.073 
0.024 
0.000 
0.000 
0.000 
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Test 39. Kolmogorov - Smirnov test for expanded samples of T. sarmaticus opercula from Ll3 and 

Ll7. 

Size cateEory Ll3 
0-9.9mm 0 
10-14.9mm 2 
15 -19.9mm 11 
20-24.9mm 16 
25-29.9mm 11 
30-34.9mm 1 
35-39.9mm 3 
40-44.9mm 0 
45-49.9mm 0 
Total: 44 

Significance level: 0.05 

1.36...J(nl +n2) (nlxn2) 

1.36...J(44+45) (44x45) = 0.288 

Dmax=0.154 

0.154 < 0.288 

f 
0.000 
0.045 
0.250 
0.364 
0.250 
0.023 
0.068 
0.000 
0.000 
1 

Ll7 f Cumulative 1 
1 0.022 0.000 
4 0.089 0.045 
5 0.111 0.295 
11 0.244 0.659 
13 0.289 0.909 
9 0.200 0.931 
2 0.044 1.000 
0 0.000 1.000 
0 0.000 1.000 
45 1 

Therefore accept HO that there is no significant difference between L 13 and L I 7 

Cumulative 2 
0.022 
0.111 
0.222 
0.466 
0.755 
0.955 
1.000 
1.000 
1.000 

Test 40. Kolmogorov - Smirnov test for T. sarmaticus opercula from Zostera - dominated units of 

Hoffinan'slRobberg Cave and Noetzie, Layer 2. 

Size cateEory Zostera beds f L2 f Cumulative 1 Cumulative 2 
0-9.9mm 0 
10-14.9mm 0 
15-19.9mm 3 
20-24.9mm 12 
25-29.9mm 11 
30-34.9mm 7 
35-39.9mm 5 
40-44.9mm I 
45-49.9mm 0 
Total: 39 

Significance level: 0.05 

1.36...J(nl+n2) (nlxn2) 

1.36...J(39+31) (39x3I) = 0.327 

Dmax=0.131 

0.131 < 0.327 

0.000 
0.000 
0.077 
0.308 
0.282 
0.179 
0.128 
0.026 
0.000 
1 

0 0.000 0.000 0.000 
1 0.032 0.000 0.032 
5 0.161 0.077 0.193 
10 0.323 0.385 0.516 
6 0.194 0.667 0.709 
7 0.226 0.846 0.935 
2 0.065 0.974 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
31 1 

Therefore accept HO that there is no significant difference between the Zostera - dominated units 

(Hoffinan'slRobberg Cave) and Layer 2 (Noetzie). 
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Difference 
0.022 
0.066 
0.073 
0.193 
0.154 
0.024 
0.000 
0.000 
0.000 

Difference 
0.000 
0.032 
0.116 
0.131 
0.042 
0.089 
0.026 
0.000 
0.000 



Test 41. Kolmogorov - Smirnov test for T. sarmaticus opercula from the Zostera - dominated units 

(HofIman'slRobberg Cave) and Layer 4 (Noetzie). 

Size category Zostera beds 
0-9.9mm 0 
10-14.9mm 0 
15-19.9mm 3 
20-24.9mm 12 
25-29.9mm 11 
30-34.9mm 7 
35-39.9mm 5 
40-44.9mm 1 
45-49.9mm 0 
Total: 39 

Significance level: 0.05 

l.36..J(nl+n2) (nlxn2) 

1.36 ..J(39+95) (39x95) = 0.258 

Dmax = 0.450 

0.540 > 0.258 

f 
0.000 
0.000 
0.077 
0.308 
0.282 
0.179 
0.128 
0.026 
0.000 
1 

L4 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
11 0.116 0.000 0.116 
39 0.411 0.077 0.527 
25 0.263 0.385 0.790 
12 0.126 0.667 0.916 
5 0.053 0.846 0.969 
3 0.032 0.974 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
95 1 

Therefore reject HO that there is no significant difference between the Zostera - dominated units 

(HofIman'slRobberg Cave) and Layer 4 (Noetzie). 

Test 42. Kolmogorov-Smirnov test for T. sarmaticus opercula from PORTIA (HofIman'slRobberg 

Cave) and Layer 10 (Noetzie). 

Size category PORTIA 
0-9.9mm 0 
10-14.9mm 0 
15-19.9mm 11 
20-24.9mm 11 
25-29.9mm 9 
30-34.9mm 3 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
Total: 36 

Significance level: 0.05 

l.36..J(nl+n2) (nlxn2) 

1.36..)(36+87) (36X87) = 0.269 

Dmax=0.055 

0.055 < 0.269 

f 
0.000 
0.000 
0.306 
0.306 
0.250 
0.083 
0.056 
0 
0 
1 

LlO f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
4 0.046 0.000 0.046 
22 0.253 0.306 0.299 
32 0.368 0.612 0.667 
14 0.161 0.862 0.828 
9 0.103 0.945 0.931 
6 0.069 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
87 1 

Therefore accept HO that there is no significant difference between PORTIA (HofIman'slRobberg 

Cave) and Layer 10 (Noetzie). 

Difference 
0.000 
0.116 
0.450 
0.405 
0.249 
0.123 
0.026 
0.000 
0.000 

Difference 
0.000 
0.046 
0.007 
0.055 
0.034 
0.014 
0.000 
0.000 
0.000 
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Test 43. Kolmogorov - Smimov test for T. sarmaticus opercula from PORTIA (Hoffinan'slRobberg 

Cave) and Layer 13 (Noetzie). 

Size cateEory PORTIA f L13 f Cumulative 1 Cumulative 2 
0-9.9mm 0 
10-14.9mm 0 
15 -I9.9mm 11 
20-24.9mm 11 
25-29.9mm 9 
30-34.9mm 3 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
Total: 36 

Significance level: 0.05 

1.36V(nl+n2) (nlxn2) 

1.36V(36+44) (36x44) = 0.305 

Dmax=0.047 

0.047 < 0.305 

0.000 
0.000 
0.306 
0.306 
0.250 
0.083 
0.056 
0 
0 
1 

0 0.000 0.000 0.000 
2 0.045 0.000 0~045 

II 0.250 0.306 0.295 
16 0.364 0.612 0.659 
11 0.250 0.862 0.909 
1 0.023 0.945 0.931 
3 0.068 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
44 1 

Therefore accept HO that there is no significant difference between PORTIA (Hoffinan'slRobberg 

Cave) and Layer 13 (Noetzie). 

Test 44. Kolmogorov - Smimov test for T. sarmaticus opercula from PORTIA (Hoffinan'slRobberg 

Cave) and Layer 17 (Noetzie). 

Size cate£ory PORTIA 
0-9.9mm 0 
10-14.9mm 0 
15 -19.9mm 11 
20-24.9mm 11 
25-29.9mm 9 
30-34.9mm 3 
35-39.9mm 2 
40-44.9mm 0 
45 -49.9mm 0 
Total: 36 

Significance level: 0.05 

1.36V(nl +n2) (n1xn2) 

1.36V(36+45) (36x45) = 0.304 

Dmax=0.146 

0.146 < 0.304 

f 
0.000 
0.000 
0.306 
0.306 
0.250 
0.083 
0.056 
0 
0 
1 

L17 f Cumulative 1 Cumulative 2 
1 0.022 0.000 0.022 
4 0.089 0.000 0.111 
5 0.111 0.306 0.222 
11 0.244 0.612 0.466 
13 0.289 0.862 0.755 
9 0.200 0.945 0.955 
2 0.044 1.000 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
4S 1 

Therefore accept HO that there is no significant difference between PORTIA (Hoffinan'slRobberg 

Cave) and Layer 17 (Noetzie). 

193 

Difference 
0.000 
0.045 
0.011 
0.047 
0.047 
0.014 
0.000 
0.000 
0.000 

Difference 
0.022 
0.111 
0.084 
0.146 
0.107 
0.010 
0.000 
0.000 
0.000 



Test 45. Kolmogorov - Smimov test for T. sarmaticus opercula from RICHARD (Hoffinan'slRobberg 

Cave) and Layer 10 (Noetzie). 

Size category RICHARD 
0-9.9mm 0 
10-14.9mm 1 
15-19.9mm 6 
20-24.9mm 12 
25-29.9mm 8 
30-34.9mm 8 
35-39.9mm 1 
40-44.9mm 2 
45 -49.9mm 0 
Total: 38 

Significance level: 0.05 

1.36"(nl+n2) (nlxn2) 

1.36"(38+87) (38x87) = 0.264 

Dmax=0.167 

0.167 < 0.264 

f 
0.000 
0.026 
0.158 
0.316 
0.211 
0.211 
0.026 
0.053 
0.000 
1 

LlO f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
4 0.046 0.026 0.046 
22 0.253 0.184 0.299 
32 0.368 0.500 0.667 
14 0.161 0.710 0.828 
9 0.103 0.921 0.931 
6 0.069 0.947 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
87 1 

Therefore accept Ho that there is no significant difference between RICHARD (Hoffinan'slRobberg 

Cave) and Layer 10 (Noetzie). 

Difference 
0.000 
0.020 
0.115 
0.167 
0.118 
0.010 
0.000 
0.000 
0.000 

Test 46. Kolmogorov - Smimov test for T. sarmaticus opercula from RICHARD (Hoffinan'slRobberg 

Cave) and Layer 13 (Noetzie). 

Size cate20ry RICHARD 
0-9.9mm 0 
10-14.9mm 1 
15-19.9mm 6 
20-24.9mm 12 
25-29.9mm 8 
30-34.9mm 8 
35-39.9mm 1 
40-44.9mm 2 
45-49.9mm 0 
Total: 38 

Significance level: 0.05 

1.36"(nl+n2) (nlxn2) 

1.36"(38+44) (38x44) = 0.301 

Dmax=0.199 

0.199 < 0.301 

f 
0.000 
0.026 
0.158 
0.316 
0.211 
0.211 
0.026 
0.053 
0.000 
1 

Ll3 f Cumulative 1 Cumulative 2 
0 0.000 0.000 0.000 
2 0.045 0.026 0.045 
11 0.250 0.184 0.295 
16 0.364 0.500 0.659 
11 0.250 0.710 0.909 
1 0.023 0.921 0.931 
3 0.068 0.947 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
44 1 

Therefore accept HO that there is no significant difference between RICHARD (Hoffinan'slRobberg 

Cave) and Layer 13 (Noetzie). 

Difference 
0.000 
0.019 
0.111 
0.159 
0.199 
0.010 
0.053 
0.000 
0.000 
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Test 47. Kolmogorov - Smirnov test for T. sarmaticus opercula from RICHARD (Hoffman'slRobberg 

Cave) and Layer 17 (Noetzie). 

Size caie20ry RICHARD 
0-9.9mm 0 
10-14.9mm 1 
15 -19.9mm 6 
20-24.9mm 12 
25 -29.9mm 8 
30-34.9mm 8 
35-39.9mm 1 
40-44.9mm 2 
45-49.9mm 0 
Total: 38 

Significance level: 0.05 

l.36"(nl+n2) (nlxn2) 

1.36"(38+45) (38x45) = 0.299 

Dmax=0.085 

0.085 < 0.299 

f 
0.000 
0.026 
0.158 
0.316 
0.211 
0.211 
0.026 
0.053 
0.000 
1 

L17 f Cumulative -I. 1 Cumulative % 2 
1 0.022 0.000 0.022 
4 0.089 0.026 0.111 
5 0.111 0.184 0.222 
11 0.244 0.500 0.466 
13 0.289 0.710 0.755 
9 0.200 0.921 0.955 
2 0.044 0.947 1.000 
0 0.000 1.000 1.000 
0 0.000 1.000 1.000 
45 1 

Therefore accept HO that there is no significant difference between RICHARD (Hoffman'slRobberg 

Cave) and Layer 17 (Noetzie). 

Test 48. Kolmogorov - Smirnov test for T. sarmaticus opercula from Layers 10, 13 and 17 (Noetzie) 

and Paapkuilfontein 4. 

Difference 
0.022 
0.085 
0.062 
0.034 
0.045 
0.034 
0.053 
0.000 
0.000 

Size cate20ry NTZI0,13 &17 f P4 Cumulative % 1 Cumulative % 2 Difference 
0-9.9mm 1 
10-14.9mm 10 
15 -19.9mm 38 
20-24.9mm 59 
25-29.9mm 38 
30-34.9mm 19 
35-39.9mm 11 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 176 

Significance level: 0.05 

l.36"(nl+n2) / (nlxn2) 

1.36 (176+ 1 085) / (176xl 085) = 

12611190960 = 0.11 

Dmax = 0.055 

0.055 < 0.11 

0.006 
0.057 
0.216 
0.335 
0.216 
0.108 
0.063 
0.000 
0.000 
0.000 

5 0.004 0.006 0.004 
130 0.120 0.063 0.124 
216 0.200 0.279 0.324 
299 0.275 0.614 0.559 
223 0.206 0.830 0.805 
118 0.109 0.939 0.914 
61 0.056 1.000 0.970 
27 0.025 1.000 0.995 
6 0.005 1.000 1.000 
0 0.000 1.000 1.000 
l08S 

Therefore accept HO that there is no significant difference between Noetzie (Layers 10, 13 and 17) and 

Paapkuilfontein 4. 
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0.002 
0.061 
0.045 
0.055 
0.025 
0.025 
0.030 
0.005 
0.000 
0.000 



Test 49. Kolmogorov-Smirnov test for T. sarmaticus opercula from Layers 10,13 and 17 (Noetzie) and 

Paapkuilfontein 5. 

Size cateEory NTZI0,13 &17 
0-9.9mm 1 
10-14.9mm 10 
15-19.9mm 38 
20-24.9mm 59 
25-29.9mm 38 
30-34.9mm 19 
35-39.9mm 11 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 176 

Significance level: 0.05 

1.36"(nl+n2) / (nlxn2) 

1.36"(176+997) / (l76x997) = 0.111 

Dmax=0.187 

0.187> 0.111 

f 
0.006 
0.057 
0.216 
0.335 
0.216 
0.108 
0.063 
0.000 
0.000 
0.000 

P5 Cumulative % 1 Cumulative % 2 
28 0.028 0.006 0.028 
167 0.168 0.063 0.196 
269 0.270 0.279 0.466 
255 0.255 0.614 0.721 
73 0.073 0.830 0.794 
30 0.030 0.939 0.824 
39 0.040 1.000 0.864 
108 0.108 1.000 0.972 
27 0.027 1.000 0.999 
1 0.001 1.000 1.000 
997 1 

Therefore reject HO that there is no significant difference between Noetzie (Layers 10, 13 and 17) and 

Paapkuilfontein 5. 

Test 50. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layers 10, 13 and 17) 

and Paapkuilfontein 7. 

Size cateEory NTZI0,13 &17 
0-9.9mm 1 
10-14.9mm 10 
15 -19.9mm 38 
20-24.9mm 59 
25-29.9mm 38 
30-34.9mm 19 
35-39.9mm 11 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 176 

Significance level: 0.05 

l.36"(n1+n2) / (nlxn2) 

1.36"176+661) / (l76x66I) = 0.115 

Omax= 0.408 

0.408> 0.115 

f 
0.006 
0.057 
0.216 
0.335 
0.216 
0.108 
0.063 
0.000 
0.000 
0.000 
I 

P7 Cumulative 0;' 1 Cumulative % 2 
11 0.017 0.006 0.017 
144 0.218 0.063 0.235 
299 0.452 0.279 0.687 
110 0.166 0.614 0.853 
27 0.041 0.830 0.894 
12 0.018 0.939 0.912 
7 0.010 1.000 0.992 
25 0.038 1.000 0.960 
26 0.040 1.000 1.000 
0 0 1.000 1.000 
661 1 

Therefore reject HO that there is no significant difference between Noetzie (Layers 10, 13 and 17) and 

Paapkuilfontein 7. 
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Difference 
0.022 
0.133 
0.187 
0.107 
0.036 
0.115 
0.136 
0.028 
0.001 
0.000 

Difference 
0.011 
0.172 
0.408 
0.239 
0.064 
0.027 
0.008 
0.040 
0.000 
0.000 



Test 51. Kolmogorov-Smirnov test for T. sarmaticus opercula from Noetzie (Layers 10, 13 and 17) and 

Paapkuilfontein 11. 

Size category NTZ LlO,13 &17 
0-9.9mm 1 
10-14.9mm 10 
15-19.9mm 38 
20-24.9mm 59 
25-29.9mm 38 
30-34.9mm 19 
35-39.9mm 11 
40-44.9mm 0 
45 -49.9mm 0 
50-54.9mm 0 
Total: 176 

Significance level: 0.05 

1.36"(nl +n2) / (nlxn2) 

1.36"(176+397) / (176x397) = 0.123 

Dmax = 0.331 

0.331> 0.123 

f 
0.006 
0.057 
0.216 
0.335 
0.216 
0.108 
0.063 
0.000 
0.000 
0.000 
1 

PH Cumulative % 1 Cumulative % 2 
19 0.048 0.006 0.048 
100 0.252 0.063 0.300 
123 0.310 0.279 0.610 
69 0.174 0.614 0.784 
20 0.050 0.830 0.834 
14 0.035 0.939 0.869 
23 0.058 1.000 0.927 
24 0.060 1.000 0.987 
3 0.008 1.000 0.995 
2 0.005 1.000 1.000 
397 1 

Therefore reject HO that there is no significant difference between Noetzie (Layers 10, 13 and 17) and 

Paapkuilfontein 11. 

Test 52. Kolmogorov - Smirnov test for T. sannaticus opercula from Noetzie (Layer 4) and 

Paapkuilfontein 4. 

Size cateRory NTZL4 f P4 Cumulative 0/". 1 Cumulative % 2 
0-9.9mm 0 
10-14.9mm 11 
15 -19.9mm 39 
20-24.9mm 25 
25-29.9mm 12 
30-34.9mm 5 
35-39.9mm 3 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 95 

Significance level: 0.05 

l.36"(nl+n2) / (nlxn2) 

1.36"(95+ 1 085) / (95xl085) = 0.145 

Dmax = 0.231 

0.231> 0.145 

0.000 
0.116 
00411 
0.263 
0.126 
0.053 
0.032 
0.000 
0.000 
0 
1 

5 0.004 0.000 
130 0.120 0.116 
216 0.200 0.527 
299 0.275 0.790 
223 0.206 0.916 
118 0.109 0.969 
61 0.056 1.000 
27 0.025 1.000 
6 0.005 1.000 
0 0.000 1.000 
1085 

Therefore reject HO that there is no significant difference between Noetzie (Layer 4) and 

Paapkuilfotnein 4. 

0.004 
0.124 
0.324 
0.559 
0.805 
0.914 
0.970 
0.995 
1.000 
1.000 
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Difference 
0.032 
0.237 
0.331 
0.170 
0.004 
0.070 
0.093 
0.013 
0.005 
0.000 

Difference 
0.004 
0.008 
0.203 
0.231 
0.111 
0.055 
0.030 
0.005 
0.000 
0.000 



Test 53. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 4) and 

Paapkuilfontein 5. 

Size catqory NTZL4 r P5 r Cumulative 0/. 1 Cumulative ·1. 2 
0-9.9mm 0 
10-14.9mm 11 
15-19.9mm 39 
20-24.9mm 25 
25-29.9mm 12 
30-34.9mm 5 
35-39.9mm 3 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 95 

Significance level: 0.05 

1.36"(nI+n2) / (nlxn2) 

1.36"(95+997) / (95x997) = 0.146 

Dmax = 0.145<0.145 

0.000 
0.116 
0.411 
0.263 
0.126 
0.053 
0.032 
0.000 
0.000 
0 
1 

28 0.028 0.000 
167 0.168 0.116 
269 0.270 0.527 
255 0.255 0.790 
73 0.073 0.916 
30 0.030 0.969 
39 0.040 1.000 
108 0.108 1.000 
27 0.027 1.000 
1 0.001 1.000 
997 1 

Therefore reject HO that there is no significant difference between Noetzie (Layer 4) and 

Paapkuilfontein 5. 

0.028 
0.196 
0.466 
0.721 
0.794 
0.824 
0.864 
0.972 
0.999 
1.000 

Test 54. Kolmogorov-Smirnov test for T. sarmaticus opercula from Noetzie (Layer 4) and 

Paapkuilfontein 7. 

Size cate20ry NTZL4 r P7 r Cumulative ·1. 1 Cumulative ./0 2 
0-9.9mm 0 
10-14.9mm 11 
15 -19.9mm 39 
20-24.9mm 25 
25-29.9mm 12 
30-34.9mm 5 
35-39.9mm 3 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 95 

Significance level: 0.05 

1.36"(nI+n2) / (nlxn2) 

1.36"(95+{;61) / (95x661) = 0.149 

Dmax=0.160 

0.160> 0.149 

0.000 
0.116 
0.411 
0.263 
0.126 
0.053 
0.032 
0.000 
0.000 
0 
1 

11 0.017 0.000 
144 0.218 0.116 
299 0.452 0.527 
110 0.166 0.790 
27 0.041 0.916 
12 0.018 0.969 
7 0.010 1.000 
25 0.038 1.000 
26 0.040 1.000 
0 0 1.000 
661 1 

Therefore reject HO that there is no significant difference between Noetzie (Layer 4) and 

Paapkuilfontein 7. 

0.017 
0.235 
0.687 
0.853 
0.894 
0.912 
0.922 
0.960 
1.000 
1.000 
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Difference 
0.028 
0.080 
0.061 
0.069 
0.122 
0.145 
0.136 
0.028 
0.001 
0.000 

Difference 
0.017 
0.069 
0.160 
0.063 
0.022 
0.057 
0.078 
0.040 
0.000 
0.000 



Test 55. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 4) and 

Paapkuilfontein 11. 

Size catejEory NTZL4 f PH f Cumulative % 1 Cumulative % 1 
0-9.9mm 0 
10-14.9mm 11 
IS -19.9mm 39 
20-24.9mm 25 
25 -29.9mm 12 
30-34.9mm 5 
35-39.9mm 3 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 95 

Significance level: 0.05 

l.36v(n1+n2) / (nlxn2) 

1.36v(95+397) / (95x397) = 0.155 

Dmax=0.184 

0.184> 0.155 

0.000 
0.116 
0.411 
0.263 
0.126 
0.053 
0.032 
0.000 
0.000 
0 
1 

19 0.048 0.000 
100 0.252 0.116 
123 0.310 0.527 
69 0.174 0.790 
20 0.050 0.916 
14 0.035 0.969 
23 0.058 1.000 
24 0.060 1.000 
3 0.008 1.000 
2 0.005 1.000 
397 1 

Therefore reject HO that there is no significant difference between Noetzie (Layer 4) and 

Paaplruilfontein II. 

0.048 
0.300 
0.610 
0.784 
0.834 
0.869 
0.927 
0.987 
0.995 
1.000 

Test 56. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 2) and 

Paapkuilfontein 4. 

Size category NTZLl f P4 Cumulative % 1 Cumulative % 1 
0-9.9mm 0 
10-14.9mm 1 
15-19.9mm 5 
20-24.9mm 10 
25-29.9mm 6 
30-34.9mm 7 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 31 

Significance level: 0.05 

1.36v(nl +n2) / (nlxn2) 

l.36v(31+1085) / (31xI085) = 0.247 

Dmax=0.334 

0.334> 0.247 

0.000 
0.032 
0.161 
0.323 
0.194 
0.226 
0.065 
0.000 
0.000 
0.000 
1 

5 0.004 0.000 
130 0.120 0.116 
216 0.200 0.527 
299 0.275 0.790 
223 0.206 0.916 
118 0.109 0.969 
61 0.056 1.000 
27 0.025 1.000 
6 0.005 1.000 
0 0.000 1.000 
1085 

Therefore reject HO that there is no significant difference between Noetzie (Layer 2) and 

Paaplruilfontein 4. 

0.000 
0.032 
0.193 
0.516 
0.709 
0.935 
1.000 
1.000 
1.000 
1.000 
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Difference 
0.048 
0.184 
0.083 
0.006 
0.082 
0.100 
0.073 
0.013 
0.005 
0.000 

Difference 
0.000 
0.084 
0.334 
0.274 
0.207 
0.034 
0.000 
0.000 
0.000 
0.000 



Test 57. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 2) and 

Paapkuilfontein 5. 

Size category NTZL2 f PS f Cumulative % 1 Cumulative % 2 
0-9.9mm 0 
10-14.9mm 1 
15 -19.9mm 5 
20-24.9mm 10 
25-29.9mm 6 
30-34.9mm 7 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 31 

Significance level: 0.05 

1.36V(nl +n2) / (nlxn2) 

1.36v(31 +997) / (31x997) = 0.248 

Dmax=0.145 

0.145> 0.248 

0.000 
0.032 
0.161 

0.194 
0.226 
0.065 
0.000 
0.000 
0.000 
1 

28 0.028 0.000 0.028 
167 0.168 0.116 0.196 
269 0.270 0.527 0.466 
255 0.255 0.790 0.721 
73 0.073 0.916 0.794 
30 0.030 0.969 0.824 
39 0.040 1.000 0.864 
108 0.108 1.000 0.972 
27 0.027 1.000 0.999 
1 0.001 1.000 1.000 
997 1 

Therefore accept HO that there is no significant difference between Noetzie (Layer 2) and 

Paapkuilfontein 5. 

Test 58. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 2) and 

Paapkuilfontein 7. 

Size cll~ol"}' NTZL2 f P7 f Cumulative % 1 Cumulative 0/. 2 
0-9.9mm 0 
10-14.9mm 1 
15 -19.9mm 5 
20-24.9mm 10 
25-29.9mm 6 
30-34.9mm 7 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 31 

Significance level: 0.05 

1.36v(nl+n2) / (nlxn2) 

1.36v(31+661) / (31x661) = 0.249 

Dmax = 0.160 

0.160> 0.249 

0.000 
0.032 
0.161 
0.323 
0.194 
0.226 
0.065 
0.000 
0.000 
0.000 
1 

11 0.017 0.000 0.017 
144 0.218 0.116 0.235 
299 0.452 0.527 0.687 
110 0.166 0.790 0.853 
27 0.041 0.916 0.894 
12 0.018 0.969 0.912 
7 0.010 1.000 0.922 
25 0.038 1.000 0.960 
26 0.040 1.000 1.000 
0 0 1.000 1.000 
661 1 

Therefore accept HO that there is no significant difference between Noetzie (Layer 2) and 

Paapkuilfontein 7. 
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Difference 
0.028 
0.080 
0.061 
0.069 
0.122 
0.145 
0.136 
0.028 
0.001 
0.000 

Difference 
0.017 
0.119 
0.160 
0.063 
0.022 
0.057 
0.078 
0.040 
1.000 
1.000 



Test 59. Kolmogorov - Smirnov test for T. sarmaticus opercula from Noetzie (Layer 2) and 

Paapkuilfontein 11. 

Size catezory NTZU f PH f Cumulative 0/. 1 Cumulative ·/0 2 
0-9.9mm 0 
1O-14.9mm 1 
15 -19.9mm 5 
20-24.9mm 10 
25-29.9mm 6 
30-34.9mm 7 
35-39.9mm 2 
40-44.9mm 0 
45-49.9mm 0 
50-54.9mm 0 
Total: 31 

Significance level: 0.05 

l.36V(n1+n2) / (nlxn2) 

1.36v(31 +397) (31x397) = 0.253 

Dmax = 0.184 

0.184 < 0.253 

0.000 
0.032 
0.161 
0.323 
0.194 
0.226 
0.065 
0.000 
0.000 
0.000 
1 

19 0.048 0.000 0.048 
100 0.252 0.116 0.300 
123 0.310 0.527 0.610 
69 0.174 0.790 0.784 
20 0.050 0.916 0.834 
14 0.035 0.969 0.869 
23 0.058 1.000 0.927 
24 0.060 1.000 0.987 
3 0.008 1.000 0.995 
2 0.005 1.000 1.000 
397 1 

Therefore accept HO that there is no significant difference between Noetzie (Layer 2) and 

Paapkuilfontein 11. 

Test 60. Kolmogorov - Smirnov test for T. sarmaticus opercula from Hoffinan'slRobberg Cave and 

Paapkuilfontein 4. 

Size category HlRC f P4 Cumulative % 1 Cumulative 010 2 
0-9.9mm 0 0.000 
10-14.9mm 3 0.023 
15-19.9mm 22 0.171 
20-24.9mm 42 0.326 
25-29.9mm 30 0.233 
30-34.9mm 20 0.155 
35-39.9mm 9 0.070 
40-44.9mm 3 0.023 
45-49.9mm 0 0.000 
50-54.9mm 0 0.000 
Total: 129 1 

Significance level: 0.05 

1.36V(n1+n2) / (nlxn2) 

1.36V(129+1085) / (129xl085) = 0.126 

Omax=0.043 

0.043 < 0.126 

5 0.004 0.000 0.000 
130 0.120 0.023 0.032 
216 0.200 0.194 0.193 
299 0.275 0.519 0.516 
223 0.206 0.752 0.709 
118 0.109 0.907 0.935 
61 0.056 0.976 1.000 
27 0.025 1.000 1.000 
6 0.005 1.000 1.000 
0 0.000 1.000 1.000 
1085 1 

Therefore accept HO that there is no significant difference between Hoffinan's/Robberg Cave and 

Paapkuilfontein 4. 
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Difference 
0.048 
0.184 
0.083 
0.006 
0.082 
0.100 
0.073 
0.013 
0.005 
0.000 

Difference 
0.000 
0.009 
0.001 
0.003 
0.043 
0.028 
0.024 
0.000 
0.000 
0.000 



Test 61. Kolmogorov - Smimov test for T. sarmaticus opercula from Hoffinan's/Robberg Cave and 

Paapkuilfontein 5. 

Size catelory HlRC f P4 f Cumulative % 1 Cumulative % 2 
0-9.9mm 0 
10-14.9mm 3 
15-19.9mm 22 
20-24.9mm 42 
25-29.9mm 30 
30-34.9mm 20 
35-39.9mm 9 
40-44.9mm 3 
45 -49.9mm 0 
50-54.9mm 0 
Total: 129 

Significance level: 0.05 

1.36"(n1+n2) / (n1xn2) 

1.36(129+997) / (129x997) = 0.127 

Dmax=0.272 

0.272 > 0.127 

0.000 
0.023 
0.171 
0.326 
0.233 
0.155 
0.070 
0.023 
0.000 
0.000 
1 

28 0.028 0.000 0.028 
167 0.168 0.023 0.196 
269 0.270 0.194 0.466 
255 0.255 0.519 0.721 
73 0.073 0.752 0.794 
30 0.030 0.907 0.824 
39 0.040 0.976 0.864 
108 0.108 1.000 0.972 
27 0.027 1.000 0.999 
1 0.001 1.000 1.000 
997 1 

Therefore reject HO that there is no significant difference between Hoffinan's/Robberg Cave and 

Paapkuilfontein 5. 

Test 62. Kolmogorov - Smimov test for T. sarmaticus opercula from Hoffinan's/Robberg Cave and 

Paapkuilfontein 7. 

Size cate&ory HlRC f P7 f Cumulative 0/. 1 Cumulative % 2 
0-9.9mm 0 
10-14.9mm 3 
15 -19.9mm 22 
20-24.9mm 42 
25-29.9mm 30 
30-34.9mm 20 
35 -39.9mm 9 
40-44.9mm 3 
45-49.9mm 0 
50-54.9mm 0 
Total: 129 

Significance level: 0.05 

1.36"(n1+n2) / (n1xn2) 

1.36"(129+661) / (129x661) = 0.130 

Dmax = 0.493 

0.493 > 0.130 

0.000 
0.023 
0.171 
0.326 
0.233 
0.155 
0.070 
0.023 
0.000 
0.000 
1 

11 0.017 0.000 0.017 
144 0.218 0.023 0.235 
299 0.452 0.194 0.687 
110 0.166 0.519 0.853 
27 0.041 0.752 0.894 
12 0.018 0.907 0.912 
7 0.010 0.976 0.922 
25 0.038 1.000 0.960 
26 0.040 1.000 1.000 
0 0 1.000 1.000 
661 1 

Therefore reject HO that there is no significant difference between Hoffinan's/Robberg Cave and 

Paapkuilfontein 7. 
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Difference 
0.028 
0.173 
0.272 
0.202 
0.042 
0.083 
0.112 
0.028 
0.001 
0.000 

Difference 
0.017 
0.011 
0.493 
0.334 
0.142 
0.005 
0.054 
0.040 
0.000 
0.000 



Test 63. Kolmogorov - Smirnov test for T. sarmaticus opercula from Hoffman'slRobberg Cave and 

Paapkuilfontein 11. 

Size category HlRC f PH f Cumulative 0/. 1 Cumulative Die 2 
0-9.9mm 0 
10-14.9mm 3 
15-19.9mm 22 
20-24.9mm 42 
25 -29.9mm 30 
30-34.9mm 20 
35-39.9mm 9 
40-44.9mm 3 
45-49.9mm 0 
50-54.9mm 0 
Total: 129 

Significance level: 0.05 

1.36"(n1+n2) / (nlxn2) 

1.36"(129+397) / (l29x397) = 0.137 

Dmax = 0.416 

0.416> 0.137 

0.000 
0.023 
0.171 
0.326 
0.233 
0.155 
0.070 
0.023 
0.000 
0.000 
1 

19 0.048 0.000 0.048 
100 0.252 0.023 0.300 
123 0.310 0.194 0.610 
69 0.174 0.519 0.784 
20 0.050 0.752 0.834 
14 0.035 0.907 0.869 
23 0.058 0.976 0.927 
24 0.060 1.000 0.987 
3 0.008 1.000 0.995 
2 0.005 1.000 1.000 
397 1 

Therefore reject HO that there is no significant difference between Hoffman'slRobberg Cave and 

Paapkuilfontein 11. 
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Difference 
0.048 
0.277 
0.416 
0.265 
0.082 
0.038 
0.049 
0.013 
0.005 
0.000 
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Table 5.1. Weights (g) for the lithic remains recovered from Hoffinan'slRobberg 

Cave. 
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APPENDIXE 

DESCRIPTION OF BONE AND SHELL ARTEFACTS RECOVERED FROM 

HOFFMAN'SIROBBERG CAVE IN 2007 AND 2008 

E.I. BONE ARTEFACTS (2007) 

SURF ACE: small, undecorated bone bead measming 4.mm in length; smoothed at 

both ends and with cut-marks on the body 

SURF ACE: long hollow-tipped bone point, broken at unworked end and partially split 

down the middle; few visible striations 

SURFACE: hollow-tipped bone point similar to specimen above, except somewhat 

shorter; also broken at the unworked end 

SURFACE: thick bone point, broken at one end; entire specimen highly polished, 

especially at the tip 

E6 BARBIE (disturbed material): hollow-tipped point, broken at one end; deep 

striations densely concentrated around the tip, on which some polish is evident 

E4 DEON: slender awl measuring 52.Smm in length, manufactured on fragment of 

bone shaft; tip highly polished 

E5 ELIZABETH: fine, slender bone awl (76.3mm) manufactured on a complete bird 

bone 

E5 ELIZABETH: undecorated bird bone bead/tube measuring 21.1mm in length; 

both ends only partially ground/smoothed; cut-marks visible on body of specimen 

E5 ELIZABETH: bone bead (20.4mm) similar to specimen described above 

E5 ELIZABETH: bone bead (21.5mm) similar to specimens described above 

20S 



E5 ELIZABETH: bone bead (21.4m) similar to aforementioned specimens; deep cut­

marks and a rough, bony protrusion visible on body 

E6 NOAH: six badly burned and broken pieces of incised bone shaft; three conjoining 

pieces are decorated with what appear to be sets of parallel incisions all along their 

lengths; two additionally conjoining pieces (which do not conjoin with the three 

previously described) are more lightly incised; the larger of these fragments is only 

incised at one end 

D5b OMAR: piece of large, robust bone with evidence of flaking along the shaft; 

visible polish at one end; possible areas of smoothing on both sides; three parallel cut­

marks on inner surface and several less regular striations on the outer surface 

E4 QUINTON: proximal part of a ringed bone, snapped at mid-shaft; clear cut-marks 

present near the snapped end as well as along the remainder of the shaft 

E6 ROYDEN: complete bone "linkshaft" measuring 36.9mm in length; both ends 

flattened; one smoother than the other; specimen highly polished with longitudinal 

striations along the body 

E.2. BONE ARTEFACTS (2008) 

o 12 SURFACE: piece of almost crescent-shaped bone shaft with evidence of 

grinding on the "arc-end" 

D6a SURF ACEIBARBIE/CORBYN: slender, almost banana-shaped bone 

pointllinkshaft measuring 97 mm in length; worked to points at both ends 

D5d SURF ACEIBARBIE: flat piece of bone, broken at the ends, both of which 

display some evidence of grinding; at the rougher end, cancellous bone is visible at 

the break 
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D5d GIDEON: spatula made on a fairly dense fragment of bone; high polish evident 

on the smooth, wedge-shaped tip; the end where this fragment was detached from the 

original piece of bone is rough (69 mm in length) 

D6c ruDY: bone awl measuring 90.8mm in length, manufactured on a fragment of 

bone shaft; no polish visible on tip 

D6c ruDY: small, cylindrical bone bead measuring 5.3mm in length; undecorated, 

with multiple striations visible on the body; both ends fairly smooth 

D6b ruDY: complete, undecorated bone bead measuring 5.5mm in length; dark 

brown/red coloration of the specimen may be the result ofbuming; single cut-mark 

visible in close proximity to one of the smoothly ground edges 

D6c ruDY: flat, triangular fragment of bone or fish spine measuring 20.3mm in 

length deliberately shaped into a point at one end; un-pointed end appears round but 

not smooth; resembles a fish gorge 

D5d BELOW PORTIA: fragment of bone ring; circular dimension preserved 

D5c RICHARD: complete bone ring measuring 10.8mm in diameter; undecorated and 

bearing multiple striation and grinding-marks 

D5c RICHARD: bone fragment or fish spine with pointed tip on which polish is 

visible, possibly indicating utilization (37.23mm) 

D5c RICHARDIROYDEN: tanged bone or ivory point, similar to a specimen present 

in the curated collection of material from Hoffman's original excavation; dark 

coloration most likely the result ofbuming; specimen measures 43 mm in length 

D5c RICHARDIROYDEN: bone ring measuring 21.5mm in external diameter; 

similar to specimen recovered in RICHARD 
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D5a RACHEL: complete bone bead measuring 7.8mm in length; narrow and 

cylindrical in shape 

R23a SECTION CLEANING: hollow-tipped bone point; unevenly broken at 

unworked end 

R23b SECTION CLEANING: fragment of hollow bird bone shaft; broken and 

partially ground at one end and ground at the other 

R23b SECTION CLEANING: broken bone bead; undecorated; multiple striations and 

cut-marks evident on surface 

D6d BELOW PORTIA: fragment of Pelomedusa carapace with single perforation; 

bevelling clearly apparent around hole on surface from which it was drilled; edges of 

fragment unground 

E.3. WORKED, MODIFIED OR UTILIZED MARINE SHELL (2007) 

D5b SURFACE: Donax serra valve roughly perforated some distance from the apex; 

bevelling around the perforation evident on the outer surface of the specimen, which 

is broken around the edges 

D5b SURF ACE ZOSTERA IN SITU: round pendant manufactured on a fragment of 

Turbo shell; edges fairly roughly ground and slightly broken; two very smooth 

perforations; Zostera strands adhered to both nacreous and other surface 

D4a SURF ACE IN SITU: Donax serra valve with a small, fairly rough perforation; as 

with the previous specimen, bevelling is visible around the hole on the outer surface, 

and the edges are broken 

E5 BEN: partial Turbo sarmaticus operculum with a small hole, most likely made by 

a carnivorous gastrapod 
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E5 KATHARINE: very thin, delicate pendant on a fragment of Turbo shell; oval in 

shape; two smoothly drilled, round perforations; specimen has split apart at one end 

D5b KATHARINE: unbroken Donax serra with small perforation; heavy circular 

bevelling surrounds the hole on the outer surface 

E5 OMAR: complete Perna perna hinge with a very smooth perforation on the end 

opposite the apex; possible evidence of grinding on the nacreous surface 

D5b OMAR: broken fragment of Perna shell with small perforation 

PORTIA: almost complete Perna hinge with a small, fairly rough perforation; 

bevelling around the perforation evident on the nacreous surface 

D4a PETER: round pendant with two round perforations; drilling/grinding-marks 

evident around the holes on the nacreous surface, indicating it was drilled from the 

inside out; flaking and peeling of the specimen evident on the outer surface; specimen 

also slightly broken around the edges 

D4a PETER: complete S cochlear with ochre residues on the inner surface 

E.4. DESCRIPTION OF WORKED, MODIFIED OR UTILIZED MARINE 

SHELL (2008) 

D6c BARBIE: two S argenvillei shells with possibly ground edges 

D6c JANE: triangular fragment of nacreous shell with edge-nicking on both sides; 

outlines of three distinct, partial perforations 

D5d JANE: fragment of Perna shell with small perforation 

D6c MAVIS: broken Perna perna hinge with a small, very smooth perforation 

D5c NATHAN: two fragments of Perna shell with small perforations 
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D5a NOAH: Perna perna hinge with a small, smooth, very regular perforation 

R23a1b/c spits: S tabularis shell with single, rough perforation slight distance from 

apex; possibly caused by a pick 
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APPENDIXF 

CHI - SQUARED TEST ON QUARTZITE CORES FROM 

HOFFMAN'SIROBBERG CAVE AND NELSON BAY CAVE 

Table I.Results for Chi - squared test between numbers of quartzite cores relative to 

quartzite chips, chunks and unretouched flakes from Hoffman'slRobberg Cave and 

Nelson Bay Cave. 

K Oi Ei (Oi-Ei) (Oi-Ei)2 (Oi - Ei)2 I Ei 

1 22 9 13 

2 39 52 -13 

3 703 715 -13 

4 4118 4105 13 

k 
X2 = (Oi - Ei)2 / Ei 

L 
K: Number of categories 

Oi: Observed number of cases in each category 

Ei: Expected number of cases in each category 

Df = (2 - 1) (2 - 1) = 1 

X2 = 22.1 

Significance level 0.05 

22.1 > 3.84 

169 18.7 

169 3.2 

169 0.2 

169 0.0 

Therefore reject Ho that there is no significant difference between the number of 

quartzite cores relative to chips, chunks and unretouched flakes from 

Hoffman'slRobberg Cave and Nelson Bay Cave. 
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