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ABSTRACT 

The size of archaeological data collection units and provenience controls affect 

data resolution, types of analyses, and the interpretations that archaeologists draw from 

the spatial patterning of material evidence.  This research examines the use of fine-

grained data collection units and the analyses that they support in the study of two 

Pennsylvania rockshelters to:  1) provide a better understanding of rockshelter use and 

the importance of rockshelters in Pennsylvania and Middle Atlantic region prehistory 

and, 2) reveal the impact that archaeological units can have on the reconstruction and 

interpretation of human behaviors in general.  Insights from behavioral theory, 

ethnoarchaeology and previous archaeological research influenced the units and methods 

employed in the excavation of the Mykut and Camelback rockshelters.  This analysis 

reveals the range of behaviors that can be reconstructed from these data, which can then 

be compared and contrasted with interpretations of other rockshelters and site contexts in 

the region. 
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CHAPTER 1 

INTRODUCTION 

 

The size of archaeological data collection units and provenience controls affect 

data resolution, types of analyses, and the interpretations that archaeologists draw from 

the spatial patterning of material evidence.  This study examines the use of fine-grained 

data collection units and the analyses that they support in the study of two Pennsylvania 

rockshelters to:  1) provide a better understanding of rockshelter use and the importance 

of rockshelters in Pennsylvania and Middle Atlantic Region prehistory, and 2) reveal the 

impact that archaeological units can have on the reconstruction and interpretation of 

human behaviors in general.  Insights from behavioral theory, ethnoarchaeology and 

previous archaeological research defined the units and methods employed in the 

excavation of the Mykut and Camelback rockshelters.  This analysis reveals the range of 

behaviors that can be reconstructed from these data, which can then be compared and 

contrasted with interpretations of other rockshelters in the region.  The Mykut and 

Camelback studies revise the current understandings of regional settlement patterns and 

the role that rockshelters played in these systems.  Data from the Mykut and Camelback 

shelters are also used to examine the impact that excavation unit size has on analysis and 

interpretation.  Although focused on rockshelters, this research has important 

implications for the study of regional settlement patterns and changes through time.  The 

methodological issues addressed are critical for improving future fieldwork at 
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rockshelters and archaeological sites in general, both within the Middle Atlantic Region 

and beyond. 

 

Problem Statement 

Johnson’s (1984) research, concerning cell frequency recording and analysis, 

convincingly makes the case for using smaller analytic units to provenience small 

artifacts like bone fragments and fine lithic debitage and more controlled use of point 

proveniencing for larger artifacts.  He argues that the resolution of conventional 1 m2 grid 

units is insufficient to capture the full information potential of the archaeological record 

(see also Tani 1995, Wandsnider 1996).  Middle Atlantic archaeologists have not 

consistently collected behaviorally informative spatial evidence, thus limiting 

comparative analyses of archaeological data between sites.  Rockshelter deposits can 

inform us about prehistoric long-term land-use, but first we need to be sure that we 

recognize the distinctive characteristics of rockshelters, know what type of evidence we 

are looking for, and anticipate what it will look like when we see it.   

Rockshelters are components of prehistoric aboriginal settlement systems 

throughout the Middle Atlantic Region of the Eastern United States, as they are in many 

areas of North America and the world. Within the Middle Atlantic Region, rockshelters 

are under-interpreted, in large part because of the methodologies that have been 

employed in their excavation and analysis. Rockshelter data are typically used to bolster 

or refute local cultural chronologies based on artifact assemblages and dated charcoal 
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samples.  Fine-grained spatial data are rarely systematically collected.  Rather, behavior 

is typically inferred from assemblage-based analyses that largely ignore spatial context.  

Artifacts are divorced from archaeological site structure, leaving us with inventory lists 

from which to infer settlement and subsistence behaviors.  Although they are not 

mutually exclusive, site structural studies can provide a different type of information than 

we would get from assemblage-based interpretations.  Spatial data opens up avenues of 

interpretation based on state-of-the-art behavioral and formational models used in modern 

archaeological inquiry. 

This research examines the role of rockshelters in regional settlement systems and 

reveals the interpretive value of high-resolution data recovery methods.  Excavations 

carried out at two sandstone rockshelters in the Ridge and Valley Province of 

Pennsylvania are employed as case studies.  Mykut Rockshelter, located in Huntingdon 

County, exhibited prehistoric occupations ranging from the Middle Archaic to Late 

Prehistoric Periods, and culture bearing strata up to 50-60 cm in depth.  Camelback 

Rockshelter, located in Monroe County, provides evidence of prehistoric occupations 

spanning from the Early Archaic to Late Prehistoric Periods, with cultural remains to a 

depth of 90-100 cm. 

Data resolution and the recognition of behavioral patterning are contingent on the 

size of the archaeological collection unit.  In other words, the scale of excavation and 

recording units has an impact on the types of interpretations that can be crafted from 

archaeological evidence.  Middle Atlantic archaeologists that investigate rockshelters 

typically excavate using 1 m2 units, removed by 10 cm arbitrary levels, and screen the 
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sediments through 6 mm hardware cloth.  The two upland sandstone rockshelters in this 

research were excavated using 50 x 50 x 5 cm collection units and piece-plotting all 

artifacts measuring 1 cm (or larger), with sediments screened through 3 mm hardware 

cloth to recover a size-class of artifacts frequently overlooked using coarser 

methodologies.  This study considers the potential loss of data when using 1 m collection 

units rather than 50 cm units under such conditions.  The success of this approach is 

measured by the extent to which it captures and explains behaviorally meaningful 

patterns not previously addressed in the rockshelter archaeology of the region. 

The focus of this research can be summarized as a series of questions to be 

addressed with regard to rockshelter archaeology and prehistoric settlement systems in 

Pennsylvania and the Middle Atlantic region: 

1. What is the range of behaviors/activities represented by the archaeological deposits at 

the Mykut and Camelback rockshelters, and how do they change through time? In 

particular, how do the qualitative and quantitative characteristics of small artifacts, and 

their spatial patterning contribute to the reconstruction of behaviors/activities? 

2. What is the spatial/structural organization of activities at the two shelters and what do 

they imply about: 

• trends in the length of shelter occupations; 

• group size and potential composition;  

• the impact that working in constrained spaces has on the organization of 

activities compared to what is seen on contemporaneous open sites;  
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• and the role of shelter occupations in the broader settlement system. 

3. How does the spatial/structural organization of activities at the shelters change through 

time and to what degree does this reflect: 

• environmental change; 

• changes in the physical nature of the shelters themselves; 

• changes in the nature of the behaviors/activities carried out;  

• and broader cultural and social changes. 

4. What do the artifact assemblages and floral and faunal data reveal about the seasonal 

use of the shelters? 

5. What do the styles of artifacts, their raw materials, and paleobotanical data reveal 

about the cultural affiliation and territorial range of the shelter’s inhabitants? 

6. What does the physical evolution of the shelters themselves reveal about local or 

regional changes in climate and environment? Can physical changes in the shelters be 

correlated with climatic and environmental change? 

7. How does the interpretation of the Mykut and Camelback rockshelters compare with 

those of other rockshelters in their respective areas? 

8. How do the studies of the Mykut and Camelback rockshelters better our understanding 

of the role of rockshelters in the settlement patterns of their respective areas?  
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9. What are the advantages of using fine-grained horizontal and vertical collection units 

in rockshelter archaeology? What range of behaviors and deposit formation processes do 

they make visible that are obscured using coarser methods? 

 

Background 

The physical evolution of rockshelters themselves and deposit formation 

processes are influenced by climate and other natural processes. The nature and timing of 

rockshelter changes can serve as proxy data for environmental change and be compared 

with other relevant data sets. 

 Rockshelters are fixed locations, and tend to function as “places” on the landscape 

with relatively immutable qualities with respect to the human life span.  According to 

Schiffer; “[c]aves and rockshelters are obtrusive and highly visible sites, and thus are 

easily discovered; but in most regions, they played a small—and changing—role in 

regional settlement systems” (1987:246).  This generalized statement warrants more 

inquiry into the specific roles rockshelters played in settlement systems to target exactly 

what was the same and what was different about these locales for different groups.  

According to ethnoarchaeological research, emic mental maps of the landscape (Binford 

1983, Gorecki 1991) specifying what certain terrain features have to offer, are kept and 

passed on through generations of hunter-gatherers and horticulturalists.  Despite 

organizational changes in subsistence strategies, persistent places (see Schlanger 1992) 

on the landscape are utilized with a certain degree of repetitiveness. Rockshelters offer 
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strategic platforms from which to stage subsistence quests, providing shelter from the 

elements and a “home away from home”.  Some rockshelters are occupied for longer 

periods, serving as seasonal residences for weeks to months.  Rockshelters utilized in this 

manner tend to exhibit a greater diversity of tools and debris than do special purpose 

campsites.  Unfortunately for the discipline, researchers typically attempt to oversimplify 

these implications by using poorly defined and understood site typologies (e.g., Barber 

2001).   

A shift from assemblage-based analysis to a more spatially oriented site structural 

approach (Binford 1978a, 1983) will advance our understanding of the prehistoric human 

ecology of rockshelter use in the Middle Atlantic Region. As constrained spaces, 

rockshelters offer valuable opportunities for understanding activity areas because of 

distinctive attributes of their archaeological site structure; “[w]here space is limited, 

activity areas—whether work, storage, or refuse areas—can be expected to have better 

maintained, imposed borders” (Carr 1984:130). With fine-grained spatial data, more can 

be said about prehistoric hunter-gatherer activity organization and what this can imply 

about site function, group size and potential composition, length of episodes of shelter 

use, and cultural change through time as seen in shifts in the spatial organization of 

activities. Without these data, comparisons and integration with other sites in a settlement 

system becomes problematic. The archaeological studies at Mykut and Camelback 

rockshelters make important contributions to excavation methodology and behavioral 

interpretation by clarifying the level of data resolution necessary to make use of what we 
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have learned about prehistoric human behavior from ethnoarchaeology and actualistic 

studies. 

 Armed with behavioral and formational models of site structure and long-term 

land-use, and some common sense regarding human body mechanics—this research 

demonstrates how to archaeologically recover behaviorally meaningful evidence from 

rockshelter deposits and outlines the benefits of comparative spatial analyses. 

 

Organization of the Dissertation 

 Chapter 2 is a discussion of the history and current state of rockshelter research in 

Pennsylvania and the Middle Atlantic region; it sets the stage for new approaches 

towards revitalizing behavioral interpretation by calling attention to the outdated 

methodologies and ineffective site typologies employed in this region to interpret these 

archaeological sites.  In some instances, researchers have made strides in interpreting the 

prehistoric roles of rockshelters, which are duly noted.  

Chapter 3 defines rockshelters and their various aspects of variability; then 

addresses natural formation processes in sandstone rockshelters of the Middle Atlantic 

like rockfall, sediment infilling, bioturbation, and pedogenesis to highlight the 

complicated nature of these landscape features affecting their archaeological 

interpretation.  Specific attention is focused upon the relationship between rockshelter 

anatomy and the natural processes that may act upon the deposits in the various physical 

zones outlined in the discussion. 
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 Chapter 4 illustrates the behavioral significance of small artifacts and discusses 

the impact of archaeological collection units on behavioral interpretation.  Human body 

dimensions and ethnoarchaeological insights form the theoretical underpinnings of this 

approach.  Discussion of these implications calls attention to the proper scale of 

archaeological observation and recording needed to document and interpret the stratified 

distributions of cultural remains at rockshelter sites.  This chapter culminates with a 

spatial model, developing our expectations about patterned human behavior and usage of 

the sheltered spaces of rockshelters. 

 Chapter 5 is a discussion of the excavation and collection methodology employed 

to produce and analyze the data from the two rockshelter sites in this research. 

 Chapters 6 and 7 present Mykut and Camelback Rockshelters with respect to site 

structure and their potential roles in regional prehistoric settlement systems.  The site 

settings and excavation histories for both rockshelters are reviewed, followed by detailed 

maps of artifact distributions and spatial relationships. 

 Chapter 8 summarizes the advantages and interpretive value of the methods 

presented, showing, first, the range of processes made archaeologically visible; second, 

presenting a comparison of spatial resolution obtained by varying unit size; and lastly, 

examining the implications of this research for advancing our understanding of 

rockshelters in light of prehistoric settlement patterns. 
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CHAPTER 2 

THE CURRENT STATUS OF ROCKSHELTER ARCHAEOLOGY IN 

PENNSYLVANIA AND THE MIDDLE ATLANTIC REGION 

 

A Brief Introduction to Rockshelter Archaeology 

Rockshelters are natural features that were inhabited by human hunter-gatherers 

and horticulturalists all over the globe and have, as a result, received much attention in 

the archaeological literature (e.g., Farrand 2001; Galanidou 2000; Hicks 2004; Kornfeld 

et al. 2007; Laville et al. 1980; Straus 1990; Walthall 1998).  Rockshelters commonly 

offer conditions conducive to the preservation of a variety of materials and the formation 

of multiple components, stratified contexts, and circumscribed site deposits.  The 

importance of rockshelters is a recurrent theme in archaeological studies, and the clues 

gathered from these features have substantially shaped our understanding of prehistoric 

culture; “[t]hese cavities provide essential data bases for the construction of regional 

chronologies and the reconstruction of paleoenvironments and prehistoric adaptations, as 

well as for the study and explanation of culture change” (Straus 1990:256).  Rockshelters, 

however, present a special set of archaeological problems to be overcome during 

excavation and interpretation. 

Rockshelters significantly contribute to our knowledge of prehistoric lifeways and 

subsistence strategies.  They often preserve many perishable items that are rarely 

recovered in open-air sites in the Eastern Woodlands.  Much of the research on early 
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cultigens and the diffusion of horticulture and agriculture employs specimens recovered 

from rockshelters (Adovasio et al. 2003; Flannery 1986; Gremillion 1996; Hay 1973; 

McMillian 1977; Watson 1969, 1974).  The butchery of hunted prey and its subsequent 

processing and preparation can likewise be studied from rockshelter assemblages 

(Guilday and Parmalee 1965; Guilday and Tanner 1962; Hoffman 1987; Webster 1978; 

Wood 1968).  Rockshelters frequently provide stratified deposits that allow chronological 

ordering of projectile point styles and other artifact classes like pottery.  Additionally, 

rockshelters typically yield in situ charcoal and other organic remains which can provide 

absolute dates from radiocarbon analysis and other techniques (Schwartz and Rink 2001).  

In many cases, long sequences can be anchored in time using charcoal dates (e.g., 

Adovasio et al. 1990; Driskell 1994).  Rockshelters also may contain well-preserved 

human remains from burials (Burkett 1977; Pedde and Prufer 2001). 

Because rockshelters were used throughout the Holocene in North America, they 

offer the opportunity to study changing human subsistence behaviors, mobility strategies, 

and long-term land-use.  These sites played various roles in the succession of regional 

prehistoric settlement systems.  Some roles remained constant, such as providing a 

sheltered base of operation when away from “home” or the residential camp.  Others 

changed with shifts in subsistence and group mobility strategies.  Whether used as 

bivouacs during local or regional travel, logistical bases for hunting and gathering by task 

groups, or as seasonal residential base camps for family units, rockshelters provide clues 

to prehistoric mobility and subsistence behavior in regional settlement systems.  If we 

know what to look for, we can observe in the Middle Atlantic region, for example, the 
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effects of the transition to agriculture during the Woodland Period on group mobility and 

subsistence; or the effects of an increased reliance on logistics and intensification during 

the Middle Archaic Period. 

The evolution of rockshelter studies in the 19th and early 20th centuries entailed 

increasing methodological sophistication in stratigraphic resolution, with long-term 

cultural sequences being identified from stratified components.  From the 1920s, spatial 

analysis has been a feature of rockshelter research, reflecting various schools of thought. 

Some archaeologists search for activity areas, others for spatial structure, and still others 

claim that we cannot expect to find any universally human characteristics in the material 

record due to cultural preference and individual whim.  I believe, however, that certain 

repetitive human behaviors in the past can be linked to patterns in archaeological site 

structure and believe that excavation methods, specifically the size of the collection unit, 

can affect pattern recognition.  Rockshelters are ideal proving grounds for this assertion 

as they often contain well-preserved deposits and stratified sequences that provide a deep 

time perspective.  Despite the variation we can observe in rockshelters, their occupation 

by humans was ultimately conditioned by prehistoric groups’ convenience, mobility 

strategies, and subsistence practices. 

To date, rockshelters have not been well integrated into our archaeological 

understanding of Pennsylvania’s prehistoric human settlement regimes.  This research 

builds the case that progress can be made towards this goal by facilitating comparative 

spatial analyses between sites of a region through a detailed and standardized 

methodology sensitive to human body mechanics and formational processes.  But I first 
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set the stage by reviewing the regional history of rockshelter research in Pennsylvania 

and the Middle Atlantic region. 

 

Rockshelter Research in the Middle Atlantic Region 

The incorporation of rockshelter data into the study of regional settlement patterns 

has been variable across the Middle Atlantic and Northeast regions of North America 

(e.g., Stewart 2005).  As Funk (1989) notes, rockshelters comprise a small percentage of 

excavated sites but have made a disproportional contribution to the development of 

regional cultural frameworks by providing well-preserved stratified occupational debris.  

Regional patterns in lithic tool traditions and cultural horizons have been well-dated 

using associated charcoal and botanical remains from rockshelter excavations. 

Suitable geological conditions result in the formation of rockshelters in many of 

the Middle Atlantic’s physiographic provinces including the Appalachian Mountains of 

Pennsylvania, Eastern New York, Northern New Jersey, Connecticut, Virginia, and 

Maryland; the Allegheny Plateau of Pennsylvania; the Cumberland and Appalachian 

Plateaus of Virginia, West Virginia, and Eastern Kentucky; and the Appalachian 

Highlands of Ohio.  Although not an exhaustive roster, the following review cites many 

examples of reported rockshelter research from each respective region.  The majority of 

the data and conclusions presented in this literature review were generated using coarse-

grained methods and analyses typically used at open-air sites in the Middle Atlantic 

region.  Due to this fact, much of the research is merely cited to direct the reader to the 
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primary source material; however, I consider certain approaches to be constructive to 

advancing our understanding of rockshelter archaeology, and therefore go into some 

detail.  Most of these data sets are a product of using 5 ft2 or 1 m2 provenience units, 

excavated by 10 cm arbitrary levels, and screened through 6 mm (.25 in) hardware cloth; 

however, mention is made when researchers venture from these specifications.  Most of 

the behavioral interpretations from these rockshelter sites are made on assemblage-based 

inferences; but, specific innovative approaches are pointed out and discussed in more 

detail.  In general, the occupational ranges of the rockshelters reflect their regional 

culture chronologies, with light to no use during the Paleoindian Period and a general 

increase in occupational intensity through to the Late Woodland period.  The roles 

rockshelters played within prehistoric settlement systems and the specific human 

behaviors they attracted remain largely obscure given the extant archaeological databases 

from the mountainous regions of the following Middle Atlantic States. 

Connecticut 

 Coffin researched rockshelters beginning in 1928 through the 1940’s, recording 

aboriginal occupations of Connecticut through the Contact Period; and writes:  “[t]hese 

caves and Rockshelters were occupied by white renegades, hermits and drifters after the 

Indians were gone” (1963:11).  Powell (1963) reports on the excavation of the Mianus 

Gorge Rockshelter from Fairfield County.  Thompson (1975) investigated the Hansel 

Site, a rockshelter in Litchfield County.  Wiegand (1980) reports on excavations at 

Rockrimmon Rockshelter, a sheltered space in the shadow of a gneiss erratic boulder 

resting on a basal deposit of glacial till.  The Salmon River Rockshelter, near Colchester 
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produced projectile point styles from the Late Archaic, Terminal Archaic, Middle 

Woodland, and Late Woodland (Gudrian 1991).  Gudrian (1992) also reports on a group 

of rockshelters from the area surrounding Southington. 

New York 

 The earliest reports of New York rockshelters are from Rockland and Orange 

counties by Schrabisch (1909), and from the Armonk area by Harrington (1909).  Many 

of the rockshelters in eastern New York were targeted by local NYSAA chapters (e.g., 

Chilton 1992; Diamond 1995b; Fiedel 1984; Fiedel and Brennan 1996; Lenik and 

Fitzpatrick 1995; Shoumatoff and Hobbs 1975; Tompkins and DiMaria 1979; Weinman 

and Weinman 1973, 1975, 1976). 

From the Hudson Valley, Fiedel (1984) reports the recovery of a Late Archaic 

lithic cache located along the back wall of the Ossining Rockshelter.  The cache was 

roughly 30 cm in diameter and 10 cm in depth and contained Late Archaic points, 

bifaces, and flakes—totaling seventeen artifacts.  Another interesting artifact recovered 

from this rockshelter is a grooved sandstone cobble suggested to be a net weight by 

Fiedel—which may in fact be a bola stone similar to those found in the Delaware Valley 

to the south.  Struggling with their assumptions about human behavior, Fiedel and 

Brennan attempt to make assemblage-based interpretations; 

“The diversity of activities represented by the finds from the Ossining 

site—hunting (points), butchering (knives), hide or wood-working 

(scrapers, drills, bone awls), stonechipping, and cooking and consumption 
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of food—refutes the idea that the site might have been used only by 

specialized task groups such as hunting parties.  However, the possibility 

remains that the shelter may have served, at different times of the year, as 

a base camp, transient camp, or hunting camp” (1986:43). 

The authors “lump” most of the diagnostic projectile points into Late Archaic typologies 

and stress the importance of the Ossining Rockshelter in the settlement-subsistence 

pattern of this time period, but fall short in their behavioral interpretation.  They make the 

important point that re-investigating previously excavated sites can sometimes be 

rewarding, as researchers of the early 1900’s were easily deterred by large rock falls. 

 In a comprehensive study, Funk (1989) presented archaeological and 

sedimentological data from 18 rockshelters and five caves in eastern New York and 

Vermont.  He attempted to search for climatic correlates to the sediments containing 

archaeological deposits.  He claimed to detect only two major episodes of sedimentary 

change, one at the end of the Pleistocene and one during the Holocene around 2000 B.P.  

Funk made only a perfunctory attempt to define the place of these rockshelters in regional 

settlement systems, writing; “[b]ased on analyses of artifact assemblages and subsistence 

remains, I concluded that most of the caves and rockshelters in my survey qualified as 

backcountry temporary fall-winter hunting camps.  Others closer to major streams could 

have been occupied at any time of the year” (1989:93).  Despite being part of his research 

goal, Funk’s assessment is not very helpful in terms of sediment analyses either.  This is 

in part due to the fact that his data were not based on fine-grained sediment analyses from 
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continuous columns.  He thus concluded that local or site-specific determinants of 

sedimentation overrode any detectible evidence of climate change. 

 Archaeological investigations at the Dutchess Quarry Caves, located in Orange 

County, New York, have yielded important paleoenvironmental data (Funk and Steadman 

1994).  Due to recovery conditions, however, controversy surrounds the context of 

Paleoindian occupations.  Demonstrating the utility of revisiting old data, Chilton (1992) 

reports on the 1939 excavations at Goat Island Rockshelter, in Dutchess County.  The 

fieldwork was done by the Hudson Valley Archaeological Survey crew over the course of 

three days.  Also in Dutchess County, Diamond (1995a) excavated the Brandt’s Farm 

Rockshelter using 1 m2 test units and 6 mm hardware cloth for screening.  The majority 

of the recovered artifacts, 572 ceramic fragments, represent three different vessel types.  

Only thirteen lithic artifacts were recovered.  Lenik and Fitzpatrick (1995) report on the 

Old Kakiat Trail Rockshelter, formed by a glacier-deposited granite boulder on a sloping 

hillside of the Rampo Mountains.  Their four 50 cm2 test units confirmed the occurrence 

of suspected earlier looting episodes. 

Northern New Jersey 

Pioneering work in rockshelter archaeology of northern New Jersey was carried 

out by Schrabisch (1909, 1915).  It is no surprise that his early investigations of nine 

rockshelters from Passaic and Morris Counties were geared toward simple recovery of 

formal artifacts with little regard for provenience.  He recognized, however, that the 

stratified deposits represented proof of a succession of cultures based on the fact that he 
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only encountered pottery in the upper few inches of sediments.  Schrabisch also had a 

sense that the occupations represented short-term use of these shelters; “…these rocks 

were used only temporarily and chiefly during the hunt” (1909:153).  His accounts 

consist of rough estimates of arrow heads, spear points, lithic debitage, pottery, bone, and 

hearths of varying frequency and association, but are devoid of inventories, maps, or 

profile drawings.  Cross (1945) reports additional fieldwork at two rockshelters 

previously investigated by Schrabisch. 

More recent investigations were reported from northern New Jersey by 

Chrisbacher (1990), Hotchkins and Staats (1988), and Staats (1988).  Skyline Rockshelter 

is situated on a high prominent location of the Rampo Mountains in Bergen County New 

Jersey.  Chrisbacher reports overlapping hearth features within the sheltered area and 

states:  “[t]he main activities at the Skyline Rockshelter included hunting, cooking, 

eating, and making stone tools.  No pottery sherds of any type were found” (1990:75).  

Staats (1988) reports on the Hartung Rockshelter in Warren County, a northwest-facing 

rockshelter overlooking the Delaware Valley, from which the Delaware Water Gap is 20 

km upriver and visible on clear days.  Despite recovering six projectile points and 

approximately 100 potsherds, they report; “[c]hipping debris was almost totally absent 

from the site” (Staats 1988:43). 

Maryland 

Rockshelters occur in the Piedmont Plateau and the Blue Ridge provinces of 

Maryland, with Rockshelter research reported by: Bastian 1971; DuBose and Hegamyer 
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1985, Geasey 1965, 1968, 1971a, b, 1972, 1973, 1975, 1993; Israel 1997, 1998, 2001; 

and Stewart 1987.   

Spencer Geasey is, by far, Maryland’s most avid publisher of rockshelter 

investigations.  His first report was on the Tuscarora Rockshelter in Fredrick County, 

formed in an outcropping of quartzite within a few kilometers of rhyolite sources.  

Geasey writes; “…through the years, people of various cultures made trips to Catoctin 

Mountain for the purpose of obtaining rhyolite.  Small groups of these people must have 

occasionally utilized the shelter primarily as a chipping site while absent from their 

villages or camps” (1971a:9).  The Stevens Rockshelter, a small rockshelter on Linganore 

Creek in Frederick County, was occupied during the Terminal Archaic, Early Woodland, 

and Late Woodland periods. According to Geasey; “[a]pproximately 65 fragments of split 

and charred bone were recovered.  The majority of this bone refuse represents deer 

although turtle and some small animals are also included” (1971b:26).  Also in Frederick 

County, the Everhart Rockshelter had a somewhat unique shaft feature and rear chamber.   

The shelter and cavity were formed in an outcropping of loose mica schist, and were 

conveniently located approximately 24 km south of rhyolite outcrops high in the Cotoctin 

Mountains.  With respect to spatial distribution, Geasey notes:  “[p]ottery sherds, while 

fairly abundant throughout the entire site, were much more plentiful on the front slope of 

the terrace where they were probably discarded by being thrown or swept from the 

shelter” (1972:23).  Geasey argues for evidence of intermittent occupation of the shelter 

over an 8,000 year span; and it is also interesting to note:  “[t]he Tidewater pottery types 

recovered indicate that Everhart Rockshelter was …utilized at various times by coastal 
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groups” (1972:29).  Rockshelters may serve as temporary abodes to “foreign” groups on 

quests for raw materials, and thus may contain information pertinent to the study of trade 

and territoriality.  Geasey states that the site, “…was evidently used occasionally by 

Archaic, Transitional, and Early Woodland people while traveling to and from the 

rhyolite quarries….” (1972:29).  Referring to the Blue Ridge of Maryland and 

Pennsylvania, Stewart writes; “[i]t seems no accident that ‘exotic’ coastal plain pottery 

appears only in rockshelters, which could be referred to as the prehistoric ‘motels’ of the 

area” (1987:54).  In addition to refuge, these shelters were used as lithic workshops to 

prepare raw material for transport.  Geasey (1993) presents a basic comparative analysis 

of the lithic and ceramic assemblages from the Tuscarora, Everhart, and Boyers Mill 

rockshelters. 

The Clipper Mill Road Rockshelter, located in the Eastern Piedmont province of 

northern Baltimore County, formed at the base of a schist outcrop.  Israel’s 1995 

excavations there, consisting of eleven 1m2 test units excavated by arbitrary 10 cm or 

natural stratum, were screened using 3 mm hardware cloth.  He writes;  “[w]ith the 

dominant artifacts representing late stage thinning flakes, resharpening and reshaping of 

lithic bifaces appears to be the major activity at the shelter” (1998:29).  Throughout the 

1990’s, rockshelters were recorded and investigated by local chapter archaeologists as 

part of the Big Gunpowder Falls Rockshelter Survey (Israel 1997); one such site reported 

by Israel (2001) is the Losch Rockshelter, a north-facing shelter at the base of a schist 

outcrop in Baltimore County.  Like many modern rockshelter investigations, rather than 

the collection of detailed spatial data, the purpose behind the field testing at Losch 
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Rockshelter was simply to document the presence or absence of prehistoric habitation 

and the stratigraphic context of any finds.  Demonstrating that coarse-grained exploratory 

excavations are problematic, the excavation achieves little more than confirming that the 

stratigraphy was mixed. 

The Zig-Zag Rockshelter, formed at the base of a quartzite escarpment on the 

Little Tuscarora Creek, in Fredrick County.  DuBose and Hegamyer deduce that: “… 

Zig-Zag Rockshelter was, simply, a hunting camp used infrequently over a period of 

nearly 8,000 years” (1985:9).  They also provide a good illustration of unwarranted 

assumptions regarding gender-specific tool use and negative data, stating: “[t]wo factors 

argue for a male-only use of the site—lack of hide-working tools and evidence of 

repaired pottery….  Our argument is based on the widely held notion that only females 

worked with hides and skins” (1985:8). 

Plateaus of West Virginia and Kentucky 

 The earliest documented archaeological rockshelter investigation in the Allegheny 

Plateau of West Virginia is by William Henry Holmes.  He visited the un-named 

sandstone rockshelter in 1889 to document reports of deeply incised petroglyphs covering 

the back wall.  Excavations were conducted; however, Holmes reports:  “[t]here was no 

well-defined stratification and no indication whatever of periods of occupation” 

(1890:222).  More recent rockshelter research was carried out in the Allegheny Plateau 

by Dorsey (1987), Dragoo (1958); MacDonald and Cremeens (2005), McMichael (1965), 

and Wall (1992). 
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Dragoo (1958) relied heavily upon excavation data from the Dixon and Rohr 

Rockshelters, from the Cheat River region of northeastern West Virginia, to provide 

chronological order to smaller surface sites in his report on Archaic cultures of the Upper 

Ohio Valley.  Although Dragoo could ascertain that he was dealing with stratified 

components, he writes; “[n]o clear-cut soil differences could be correlated with the 

cultural changes” (1958:151). 

MacDonald and Cremeens (2005) report recent research from Skink Rockshelter 

in Nicholas County, West Virginia.  Despite excavating in 2003, their analysis is devoid 

of any intersite spatial analyses or behavioral interpretation.  This is arguably due to the 

facts that the researchers used 1 m2 excavation units as their minimum analytic unit, and 

failed to utilize their total station for controlling proveniences and unit boundaries. 

Rockshelters have been investigated in the Cumberland Plateau (e.g., Barse 1991; 

Cowan et al. 1981; Fitzgibbons et al. 1977; Hoffman 1987; Nelson 1917; Vento et al. 

1980).  Nelson’s (1917) work represents some of the earliest investigations of this type in 

Kentucky from caves and rockshelters in the vicinity of Mammoth Cave, including the 

excavation of the vestibule of Mammoth Cave itself.   

 Prentice (1994) reports recent rockshelter investigations from multiple 

rockshelters within the boundary of Mammoth Cave National Park, geographically 

divided by the Western Coal Field and Mississippi Plateau.  His dissertation is an attempt 

to model past economic behavior and site selection by focusing on the household as the 

basic unit of analysis.  He focuses on the relationship between settlement patterns and 
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subsistence production from a Marxist perspective.  Numerous rockshelters were 

recorded during his extensive archaeological survey of the park by testing sites with a 

single 1m2 test unit, excavated by 10 cm levels, and dry screened through 6 mm hardware 

cloth.  Prentice grouped the rockshelters into size classes to help evaluate selection or 

preference criteria—a sound approach when dealing with rockshelter-rich areas. 

Excavations were carried out in Johnson County, Kentucky, at Sparks Rockshelter 

by Fitzgibbons et al. (1977); where pioneering strides were made in describing 

rockshelter development and formation processes.  Sparks Rockshelter is described as a 

thinly stratified, multicomponent sandstone rockshelter, with a sheltered area of 145m2.  

From their investigations, Fitzgibbons et al. conclude:  “[o]verall, the number and types 

of cultural features seem to reflect the short term, intermittent occupation and the basic 

subsistence strategies characteristic of small bands of aboriginal hunter and gatherers” 

(1977:19-20).  They describe some zoning of faunal remains, with the southern zone 

more representative of food processing.  They also gauged temporal intensity of site 

utilization based on the intra-stratigraphic distribution of features, artifacts, food bones, 

floral remains, charcoal, and ash. 

Excavations at Dameron Rockshelter, Johnson County, Kentucky (Vento et al. 

1980), produced a data set that the authors used to convey the spatial and temporal 

intensity of occupation.  Analytic units were derived from 35 1 m2 units excavated in 10 

cm intervals (or until color and/or textural change) and dry-screened through 3 mm 

hardware cloth.  The various classes of artifacts recovered during screening were 

recorded as lot counts provenienced by excavation unit.  Their goal was to represent 
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classed artifact densities as plotted mosaics of shaded grid squares by level, “…the 

distribution of selected classes of artifactual and non-artifactual materials was plotted by 

stratum and 10 cm arbitrary level both within and without the dripline” (Vento et al. 

1980:187).    Their plots (1980:190-195) of the relative distributions of flaked stone tools, 

lithic debitage, ground stone tools, prehistoric ceramics, vertebrate faunal remains, and 

molluscan remains displayed artifact densities and their spatial relation to the constraints 

of the rockshelter as well as to cultural features. 

Barse (1991) reports on the excavation of ten rockshelters located in the 

Monongahela National Forest, Nicholas and Webster counties, West Virginia.  The 

rockshelters were tested using 1m2 units, excavated at 10 cm levels (or by natural strata), 

and screened through 6 mm hardware cloth.  He attempts to assign “site type” purely 

from assemblage content.  Barse saw the need for finer 5 cm levels, and writes:  “[a]s 

with rodent runs, it is suggested that roof fall be mapped in plan as well as in profile” 

(1990:144).  Without spatial data, he is left fumbling with site typologies because his 

approach is based on data from a few test units in each rockshelter. 

Virginia 

Rockshelters have been reported from the Blue Ridge of Virginia (Holland 1967, 

Holland and Graves 1951, Holland and O’Ryan 1964, Sisson 1979), on Virginia’s 

Appalachian Plateau (Barber 1987, 2005a, b; Porter 1970), and in the Ridge and Valley 

(MacCord 1972, 1973).  For example, Holland and O’Ryan (1964) report on the Octonia 

Rockshelter, where a sheltered space formed beneath a residual boulder of granite-gneiss 
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near the eastern foot of the Blue Ridge Mountains in Greene County.  Hidden Valley 

Rockshelter, in Bath County, is an example of a limestone rockshelter from the Ridge and 

Valley Province (MacCord 1972). 

In his survey of the Cumberland Plateau of western Virginia, Barber explores the 

roles of rockshelters within prehistoric settlement systems.  In an area void of lithic raw 

material outcroppings, he writes; “…the utilization of the mid-hollow, mid-elevation 

rockshelters increased resource availability and extractive alternatives” (Barber 

2005a:47).  Deer Cave is a large shelter with a fresh water seep at the back wall, located 

on Pine Mountain in Wise County Virginia.  Barber states; “[i]f we understand the 

Archaic correctly, band level societies would use shelters such as Deer Cave on a 

seasonal basis harvesting what commodities might be available” (2005b:192). 

Ohio 

During the 1980s, scientific research on Ohio rockshelters was published by Kent 

State University (e.g., Oplinger 1981; Ormerod 1983; Prufer 1981; Prufer et al. 1989).  

Oplinger reports on Wise Rockshelter, a small conglomerate rockshelter with a low 

overhang, from Wise County. He observes that; “[t]he thin, localized, superimposed 

middens at the site suggest that these visitations were typically brief” (1981:56).  

Ormerod reports that White Rocks Rockshelter in Monroe County was used primarily 

during the Late Woodland Period, stating; “[t]he lack of clear natural stratigraphy at 

White Rocks does not permit any valid determination of discrete individual occupations 

or their duration” (1983:89).  Prufer et al. (1989) excavated Krill Cave, a stratified 
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sandstone rockshelter in Summit County.  The authors found evidence of Early Archaic 

through to Late Woodland period occupations, and note: “[t]he economic activities 

carried out at the site were remarkably uniform through time….The quantitative analysis 

of faunal remains shows that the local environment was intensively exploited in 

essentially the same manner, with similar selective emphasis, since the Late Archaic” 

(Prufer et al. 1989:76).  These authors fall into the intellectual trap of conflating gender 

with artifact types, writing: “[w]e suggest, on the inferential bias of substantial ceramic 

remains that, in addition to males, females were present during Late and Early Woodland 

times as well” (Prufer et al. 1989:79-80).  Also in Summit County, Brose and Scarry 

(1976) attempt comparative spatial analyses of Late Woodland occupations at the Boston 

Ledges Shelters (for early Summit County investigations, see Mitten 1955 and Read 

1880).  Prufer and McKenzie (1966) report on two Woodland occupations of rockshelters 

in Ross County.  Pitner (2000) reports on the archaeology of a Greene County 

rockshelter.  Pedde and Prufer (2001) discuss the role of rockshelters in Late Archaic 

mortuary practices in Ohio.   

Spurlock et al. (2006) adopt a realistic viewpoint in their overview of Ohio’s 

rockshelters and caves, by noting that the shelters are not particularly significant on their 

own but as parts of broader settlement systems across space and through time.  They 

conclude their remarks on Ohio rockshelters by noting that, “[t]he sites represent passing 

episodes of specialized activities that took place seasonally within wide culture-historical 

contexts” (2006:456).  As in other regions, a large amount of data from rockshelters has 

been lost.  Spurlock et al. make the point that many shelters were investigated in a 
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manner that resembled little more than looting.  As a result, there is much we will never 

know about how particular rockshelters fit in to regional settlement practices. 

 Based on the study of lithic debitage from ten rockshelters in the Lower Killbuck 

Valley, Brush (1990) presents a technique for identifying the general range of activities 

performed at the sites by tracking quantitative changes in ratios of flake size categories to 

formal tool types.  Questioning the assumption that most rockshelters in the region were 

primarily used as hunting camps, he attempts to distinguish between special purpose sites 

and base camps on the basis of three criteria: 1) size range of debitage, 2) the ratio of 

tools to debitage, and 3) the diversity of lithic tools.  Brush confined his analysis to 

rockshelter with at least 16 m2 of floor space, stating; “...the functional potential of 

rockshelters is asymmetrical:  larger rockshelters were more likely utilized for a diversity 

of activities than were smaller shelters” (1990:45).  Brush used 2 m2 provenience units, 

10 cm levels, and screened for artifacts using 6 mm hardware cloth.  The implications of 

this scale manifest themselves in various ways.  For instance, while trying to identify 

roughly contemporaneous tool and debitage assemblages, Brush notes that his 10 cm 

arbitrary levels failed to even roughly separate chronologically distinct assemblages; 

writing, “…it was nearly impossible to make meaningful chronological correlations from 

one level to another, or even from one unit to another” (1990:233).  Due to his choice for 

recovery size cut-off, his debitage analysis lacked any specimens smaller than 6 mm (the 

significance of which is discussed in Chapter 4 of this dissertation).  Brush likely chose 

such large provenience units (2 m2) to accommodate his ambitious archaeological 
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sampling of so many rockshelters in his study area, ultimately leading to rough 

excavation techniques (i.e. shovels), too coarse to detect and resolve informative clues.   

Brush (2006) takes an innovative approach to rockshelter classification using two 

main categories:  1) time-function-dependent, based on the projected amount of time 

occupants would have actually spent at the rockshelter; and 2) space-function-dependent, 

based on a rockshelter’s position on the landscape relative to other resources, landforms, 

other rockshelters, and other open-air sites.  His five time-function categories are: 1) 

catchment shelters, occupied only briefly (seconds); 2) temporary shelters were chosen 

on the spur of the moment for protection (minutes); 3) over-night transitory shelters, 

“forest motels” for travelers (hours); 4) hunting camp shelters, occupied by task groups 

(days); and 5) base camp shelters were used as seasonal residences, characterized by 

well-developed middens (weeks).  Brush’s five space-function categories are: 1) quarry 

shelters, located near sources of lithic raw material, served as sheltered reduction locales, 

and contain large amounts of early-stage reduction debitage but little evidence of 

occupation; 2) hunting-blind shelters, were not used as shelters but rather as game 

monitoring stations due to their view potentials; 3) promontory-spur shelters, which 

attracted more activity and occupation on top rather than beneath the overhangs of 

resistant sandstone which were occasionally used for shelter; 4) rockshelter clusters, 

composed of multiple small satellite rockshelters; and 5) site cluster rockshelters are 

located near other open-air sites where the quantity, diversity, and chronological range of 

artifacts are reflected throughout the assemblages.  From an interpretive viewpoint, these 



29 
 

classifications are more useful for understanding settlement patterns than widely used but 

poorly understood site typologies. 

Spertzel et al. (2007) report on Facing Monday Creek Rockshelter, located within 

the boundaries of the Wayne National Forest in Hocking County, Ohio.  The authors 

interpret site function based on two archaeological “signatures”:  1) midden analysis 

(presence, content, and depth); and 2) artifact content.  They write; “[t]hose rockshelters 

lacking any midden accumulation are usually classified as opportunistic sites, used only 

sporadically and with no intended long-term purpose” (2007:65).  They excavated 

twenty-eight 1 m2 test units at 10 cm arbitrary levels and by natural strata, screened 

through 6 mm hardware cloth.  Considering the fact that there is an outcrop of Upper 

Mercer chert 1.6 km from the site, and from their debitage analysis, they conclude that 

the rockshelter served partly as a lithic reduction site beginning during the terminal Late 

Archaic period and continuing through (and intensifying during) the Late Woodland 

period.  Despite using 6 mm screen, Spertzel et al. write; “[t]he aggregate size class 

analysis confirms a low frequency of microdebitage which suggests late or final stage 

reduction was minimal” (2007:66).  It should be pointed out that a 6 mm cut-off for 

debitage recovery systematically ignores the most behaviorally informative size 

category—the tiny waste flakes produced during late-stage reduction, re-tooling, and re-

sharpening. 
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Rockshelter Research in Pennsylvania 

Rockshelters have been investigated and documented throughout Pennsylvania:  

in the Ridge and Valley (Clausen 1932; Hay et al. 1980; Michels and Smith 1967; Raber 

et al. 2005; Schrabisch 1926; Smith 1966; Stackhouse 1965; Turnbaugh 1975); in the 

Appalachian Plateau (Adovasio et al. 1977; Burket 1977; Carlisle and Adovasio 1984; 

Densmore and Ziegler 1957, 1971; Fritz 2000; George and Bassinger 1975; Greene 1961; 

Herbstritt and Love 1975; Lantz 1969; McConaughy 2006; Means 2000; Montag 2001; 

Myers 2001; Paul and Moffitt 1959; Ridge 1956; Thompson 1954); in eastern 

Pennsylvania (Butler 1947; Kline and Staats 1974, 1983; Smith 1956; Stewart 2005; 

Strohmeier 1980, 1985, 1988, 1991, 1996); and in south-central Pennsylvania (Carr and 

Herbstritt 2001; Kent and Packard 1969; Kinsey 1958; Stewart 1987; Walbert and McGill 

1985).  The methodologies used in these analyses varied widely over the last 100 years, 

complicating meaningful comparisons between rockshelter deposits and their functions in 

prehistoric settlement systems. 

The earliest documented archaeological investigations were published in the late 

1800’s and during the first half of the twentieth century.  Throughout the latter half of the 

twentieth century, although still geared mainly towards issues of culture history, 

rockshelter excavation in Pennsylvania progressively became more sophisticated, as 

excavation techniques evolved and there was a greater appreciation for contextual 

evidence.  Despite the contributions made to culture history and stratigraphy, not much 

behaviorally informative spatial data was produced using conventional field techniques. 
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Appalachian Plateau (Western Pennsylvania) 

The Martz Rockshelter was the first rockshelter to be recorded in Somerset 

County.  As the discipline was in its infancy, Augustine wrote that, “[i]t is apparent from 

the number of projectile points, spalls and animal bone fragments encountered that the 

shelter was extensively used” (1938:88).  Recently, Means (2000) used the 1938 

excavation photos to demonstrate their utility in reinvestigating this rockshelter.  Also 

from Somerset County, Augustine (1940) reported recovering a cache of eighteen 

projectile points from Fort Hill Rockshelter No. 1.  At Boswell Rockshelter in Somerset 

County, Fritz (2000) reported on the excavation of thirteen 1 m2 units using 5 cm levels 

and screening through 6 mm hardware cloth.  The author notes that the biggest challenge 

faced during excavation was maintaining vertical control and adequately recording the 

complexity of the soils.  Myres (2001) examines the ceramic assemblage from the Dutch 

Hill Rockshelter, also in Somerset County.  Further to the east, Ridge (1956) reports 

excavations at a Fayette County Rockshelter. 

Greene (1961) reported on the Buchanan Rockshelter, located in Beaver County 

and noted that most of the debris and rubbish appears to have been kicked or brushed 

towards the low back wall rather than outward and away from the dripline.  Greene also 

noted that the debris was not distributed equally: “…two differing and separated areas of 

the floor were favored by the ancient firemakers.  In these two spots we uncovered fire 

pit on top of fireplace…while other spots disclosed only occasional evidence of burning” 

(1961:81). 
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In his survey of rockshelters of the upper Allegheny Valley of Warren County, 

Lantz argued that; “…a definite pattern exists as to the selection of rockshelters used by 

the prehistoric people” (1969:1).  Although the author claimed to have compiled 

information from forty-five rockshelters, he presents no data.  Lantz writes:  “[t]he 

rockshelters (using the term loosely) fall into three groups:  the rock overhang used for 

shelter; the workshop shelter…; and the campsite at the base of a rock providing only a 

wind break and a source of water” (1969:5). 

 George and Bassinger (1975) reported on the Wadding Rockshelter in Armstrong 

County, lacking an actual overhang.  Herbstritt and Love (1975) excavated Split 

Rockshelter in the upper Clarion River Valley of Elk County.  Also from Elk County, 

Burkett (1977) reports on Pinnacle Rockshelter where archaeological finds included a 

tightly flexed burial of an adult female with grave goods. 

 One of the earliest rockshelter investigations in Venango County comes from 

Thompson’s (1954) investigation of the Boyer’s Run Rockshelter.  Shortly thereafter, 

Paul and Moffit (1959) reported on excavations at Quaker State Rockshelter, overlooking 

the Allegheny River; and Guilday and Tanner (1962) report on the animal remains from 

the site.  Densmore and Ziegler interpreted many short occupations with discernable re-

occupational disturbance from the Thompson Rockshelter; “[a]lthough visible 

stratification was lacking, stratigraphy based on analysis of the ceramic and tool 

assemblages is evident” (1971:29). 



33 
 

 Meadowcroft Rockshelter (Adovasio 2006, Carlisle and Adovasio 1984) is a 

sandstone rockshelter offering 65 m2 sheltered space, with culture-bearing deposits to a 

depth of 4.6 meters below ground surface.  The site is located 48 km southwest of 

Pittsburgh, and is regarded by many professionals as a model for excavation methods that 

spared no expense in collecting contextual data.  A final report detailing the spatial 

structure of the excavation block, however, is still forthcoming more than 15 years after 

the last major excavations there.  Meadowcroft provides one of the most convincing and 

long-standing cases for archaeological evidence of Pre-Clovis (pre 11,500 RCYBP) 

populations in the eastern United States.  Pre-Clovis era environmental conditions have 

recently been interpreted by Carr and Adovasio as having; “…been amply stocked with a 

variety of resources suitable to both highly specialized and more generalized subsistence 

strategies” (2002:7).  The “Miller Lanceolate” point type specimen was recovered from 

the Meadowcroft level dated between 11,300 ± 700 B.P. and 12,800 ± 870 B.P.  Their 

interpretation is that this was accompanied by a prismatic blade core technology and what 

they term a “serial quarry scenario” of lithic procurement.  By averaging the seven 

deepest dates associated with cultural remains at Meadowcroft Rockshelter, they argue 

that people were present in Pennsylvania by at least ca. 15,950 B.P.  Adovasio et al. state: 

“The data recovered from Meadowcroft to date argue that throughout its 

history the site served as a temporary locus or station for hunting, 

collecting, and processing food….the basic function of the site does not 

change appreciably even after the appearance of domesticated plants” 

(1998:21).   
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In a different publication, Adovasio et al. hint about some overall trends through time at 

Meadowcroft, noting:  

“…it appears that during the Late/Terminal Archaic and Early Woodland, 

the increased incidence of site use took the form not of heavier site use 

during a single seasonal visit but, rather, more numerous and closely 

spaced visits.  Moreover…the sexual composition of groups visiting the 

shelter during Late/Terminal Archaic through Woodland times changed 

from that of earlier populations, as evidence for the proliferation of 

traditionally female-associated artifacts like awls, needles, and ceramics, 

along with items usually presumed to be associated with male hunting 

activities” (2003:76). 

 They claim that the trend reverses in the Middle Woodland, when all male visits become 

the norm again.  The 1970s excavation of Meadowcroft Rockshelter stands as an 

impeccable example of multi-disciplinary archaeological and geoarchaeological inquiry 

into rockshelter deposits, but the subsequent discussion about this site has moved away 

from the stratified deposits and the interpretation of formation processes toward heated 

scholarly and popular debates over the timing of the arrival and the cultural identity of 

the first Americans (see Adovasio 2002).  The Meadowcroft database presumably 

contains valuable information regarding the spatial organization of on-site activities, that 

when published, could serve as valuable baseline data for comparison with other 

rockshelters and site contexts. 
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 In a recent synthesis, Tippins (2007) presents an inventory of 611 western 

Pennsylvania Rockshelters and summarizes previous investigations in the region.  

Concluding that most rockshelters were used as short-term camps with peak utilization 

occurring during the Late Woodland period, his study provides few behavioral insights 

with respect to prehistoric rockshelter use. 

Drawing from household and settlement pattern analysis, Montag (2001) 

examined the Monongahela occupations from the Sandrocks Rockshelter in Greene 

County; and presented a model of the Monongahela settlement system based on 

comparative spatial analysis.  Montag writes:  “[h]ousehold analysis provides an entry 

point for studying social dynamics and social relationships present at small sites such as 

rockshelters” (2001:15).  Her approach addresses issues of organization of labor and 

gender relations, and attempts to determine recognition criteria for activity sets from 

different types of Monongahela sites.  She employs spatial analysis to help determine 

how spatial setting affected the composition of activity clusters, with one of her goals 

being; “…to make interpretations about how changes in spatial setting affected the 

organization of households, gender, and economic relationships” (2001:18).  Montag 

argues that small sites, like rockshelters, are frequently overlooked in settlement studies; 

and that a household perspective allows more visible partitioning in archaeological 

deposits and informs us about social relationships that occurred at these sites.  The 

excavation consisted of twenty-six 1 m2 units, removed by 5 cm levels, and water 

screened through 3 mm hardware cloth.  Montag writes, “…one-by-one meter excavation 
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units were used as a basic element of spatial analysis because they were the smallest unit 

excavated across the site” (2001:115).   

In a self-fulfilling methodological prophecy, researchers are invariably stuck with 

1 m resolution during analyses simply because they do not question the analytic utility of 

this scale at the onset of excavation.  In her spatial analysis of the Monongahela levels at 

the Sandrocks Shelter, for example, Montag reported that she saw no evidence for size 

sorting of the ceramic assemblage when divided into three weight classes (≥1 g, <1 g, 

<1.9 g); writing, “[t]he contour maps do not show any significant spatial differences 

between the weight classes plotted” (2001:123).  Despite the objective of defining 

activity sets from spatial data, the Sandrocks Shelter was excavated using traditional 

meter units to provenience small artifacts.  She did not see any variation in her plots 

because her data collection methodology failed to capture informative spatial variation of 

artifacts within the analytic space of a square meter provenience unit.  Although Montag 

realized the importance of using 5 cm levels and 3 mm hardware cloth for screening, her 

artifact distribution plots are uninformative regarding behavior.  It is likely that the 

evidence was there to be found, but her provenience units were too large to detect subtle 

patterning, and the excavations were confined to the sheltered space—so she could not 

have detected secondary trash dumps or exterior use of the site space if it did indeed 

exist. 
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Susquehanna River Valley 

In 1923, Max Schrabisch surveyed the Wyoming Valley along the North Branch 

of the Susquehanna River in the vicinity of Wilkes-Barre; documenting nine rockshelters.  

One could say he “had a nose for rockshelters” in the Middle Atlantic region, boasting 

that he had found no less than 162 “rock abodes” since he began looking for them in 

1899 (Schrabisch 1926).  In comparison to today’s standards, his notes were very general 

and his methodology much coarser. His pioneering investigations, however, fueled the 

interests of the many Pennsylvania archaeologists and amateurs who followed. 

Carl Clausen (1932) documents the recovery of two discrete caches from the 

Wolves’ Den Rockshelter in Luzerne County, formed in an outcrop of conglomerate.  

The first cache consisted of four large light-blue flint bifaces, and the second of eleven 

petrified shark’s teeth (one perforated for suspension and ten exhibiting what appear to be 

grooved hafting elements).  Both cache clusters were located under flat capstones.  

Clausen writes:  “[i]n summing up, the writer considers it likely that older cultures may 

be obtained from deeper levels, but as this would entail a great deal of work and much 

blasting, he feels that he cannot undertake it” (1932:19).  

 Lancaster County rockshelter investigations are reported by Haldeman (1881), 

Kent and Packard (1969), Kinsey (1958), and Walbert and McGill (1985).  The Erb 

Rockshelter, located in southern Lancaster County, contained an unusual trench feature 

along the back wall that Kent and Packard (1969) believe to be of prehistoric origin.  
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They note that Early and Middle Woodland components were represented at Erb 

Rockshelter but not from any other regional open-air contexts. 

One of twenty-five rockshelters surveyed in 1972 in the vicinity of the West 

Branch of the Susquehanna River, 36LY160 was excavated by Turnbaugh (1975) and 

characterized as a Lamoka hunting camp.  He excavated ten 5 ft2 test units by rough 

stratigraphic levels, stating that “[t]he structure of the soil discouraged all attempts to 

differentiate individual cultural deposits [within levels]” (1975:134). 

Juniata River Valley 

True limestone caves are quite numerous in central Pennsylvania, with over 100 

recorded caves in Huntingdon County alone.  Similar to rockshelters, the vestibules of 

some of these subterranean cavities were occupied prehistorically.  For instance, 

Gromiller Cave, located on a bench of Lock Mountain near a large bend in the 

Frankstown Branch of the Juniata River, was excavated in 1964 by Chapter 15 of the 

Society for Pennsylvania Archaeology.  According to Stackhouse (1965), they recovered 

19 projectile points and at least 3 separate hearth features, attesting to the fact that cave 

entrances functioned similarly to rock overhangs for prehistoric hunters. 

Like caves, rockshelters are relatively abundant in the Juniata River drainage of 

central Pennsylvania.  Excavations at Sheep Rock Shelter (36HU1), along with a regional 

survey of the Raystown Branch (Smith 1966), produced data sets that provided a 

framework for interpreting central Pennsylvania’s prehistory.  Despite some problems 

with correlating stratigraphy across the site (Bebrich and Wiley 1968), interpretations 
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from Sheep Rock Shelter have shaped the discipline’s understanding of the Early Archaic 

period through the Historic period sequence for central Pennsylvania. 

Sheep Rock Shelter (Michels 1968, 1994; Michels and Dutt 1968; Michels and 

Smith 1967) compared with Meadowcroft in richness and size; and although it lacked 

Pre-Clovis occupations, there were substantial Early Archaic components and a possible 

Paleoindian presence.  Excavated primarily by the Pennsylvania State University, there 

were some problems in resolving the stratigraphy (Bebrich and Willey 1968), that were 

largely the result of the size of the excavation area in this large rockshelter and the 

adoption of “checker-boarding” and other incomplete sampling techniques that were used 

to stay ahead of the impending inundation of the Raystown Reservoir.  Sheep Rock 

Shelter yielded masses of important data that have been incompletely reported and 

assimilated into the regional literature.  The results are limited by the techniques then in 

use, but there are certainly many more insights to be gleaned from those deposits through 

the re-analysis of the published data and the collections curated at the State Museum in 

Harrisburg. 

The Sheep Rock collection contains classes of items not typically found in open-

air sites.  For example, bone awls, basketry, cordage, bedding, early corn cobs and other 

plants were recovered during fairly well-controlled stratigraphic excavation.  As 

discussed above, bone is a particularly informative source of evidence for interpreting 

behavior.  In his analysis of the deer bone, Webster writes; “…the various strategies 

employed in the hunting of deer and in the processing of the carcasses for food and raw 

materials constitute a fundamentally important aspect of the subsistence behavior of any 
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archaeologically known group being studied in the Eastern Woodlands…” (1978:1).  At 

Sheep Rock, the cut marks on the bones that survived splintering were inflicted during 

the skinning, dismembering, and defleshing of deer carcasses.  In interpreting the deer 

bone use at Sheep Rock Shelter, Webster states that, “[t]he primary cultural process of 

bone alteration at the site was marrow extraction.  Virtually all marrow-bearing cavities 

found in the deer skeletons were exploited” (1978:25).  Drawing on ethnographic 

accounts of marrow extraction Webster claims that the evidence from Sheep Rock 

implies the use of a hot fire; “[a]fter the humeri, radii, ulnae, metacarpals, femora, tibiae, 

and metatarsals had been stripped of meat they were placed beside a fire, in order to heat 

them and burn off the periosteal sheath which apparently made breaking easier.” 

(1978:25).  Evidence for extracting bone marrow may indicate economizing behavior 

during lean times or may simply represent the consumption of delicacies by hunters on 

logistical hunting forays.  This and comparative data from other rockshelters in the 

Eastern Woodlands offer insights into a subset of human behaviors rarely produced by 

open-air sites. 

Sheep Rock was not the only rockshelter excavated during the Raystown Basin 

Survey (Smith 1966).  Three other smaller rockshelters in the impact area were tested 

with rough methods, a “just to see what was in there” kind of approach.  Two other 

shelters downriver from the dam escaped flooding and were tested in the following 

decade.  One of these sites, Corbin Rockshelter (36HU50), may be comparable in 

richness if not size to Sheep Rock, and awaits a full examination in future excavations.  

Two test units excavated as part of a regional survey (Hay et al. 1980) revealed culture-
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bearing strata to a depth of 150 cm.  The preliminary results indicate that substantial and 

intact stratified deposits are present, with hints of Early Archaic occupations at the 

deepest limit of testing. This site and others in the Raystown Branch drainage are largely 

untouched and offer the potential for new insights into regional settlement.  Although the 

spatial data currently available are limited (with the exception of the Mykut Rockshelter 

discussed below), the rockshelters of the Raystown Branch still have much to offer future 

researchers. 

More recently, excavations at another rockshelter on an upland tributary of the 

Raystown Branch, Mykut Rockshelter (36HU143), were geared towards the collection of 

fine-grain data from a large contiguous block of 50 cm units (Raber et al. 2005).  This is 

one of a few sites in the region where such methods were employed, revealing the kind of 

spatial information researchers have been missing in the past (see also Bergman et al. 

1998, Burns 2005, Raber 2007, Stewart 1986). 

A report submitted to the National Park Service, Ira Smith’s (1966) 

archaeological survey of the Raystown Branch details collections from several 

rockshelters within the area impacted by reservoir construction; but falls short of 

incorporating them into a settlement system synthesis.  Speculating about base camps and 

satellite camps, Smith writes:  “[o]ne can easily see that there are several interesting 

possibilities which may manifest themselves into a single clear settlement pattern upon 

further analysis” (1966:42).  A comprehensive settlement model incorporating 

rockshelters has yet to be proposed. 
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Delaware River Valley 

 Mercer (1896, 1897) reported on some of the earliest rockshelter investigations 

from eastern Pennsylvania.  Schrabisch (1930) provides early documentation of 

rockshelter sites between Hancock and Dingman’s Ferry in Wayne and Pike counties.  

His hand-drawn plan views provide a rough estimate of the sheltered spaces. There are, 

however, no stratigraphic profiles or any mention of the methodology used to test these 

rockshelters.  The methods of the time were such that not much more was being 

accomplished than confirming the existence of cultural remains.  For example, he writes: 

“Although dug up with meticulous care, nothing came to light…these 

[artifacts] lay superficially buried at a depth not exceeding four inches.  

The dirt all about was discolored by fires, kindled no doubt centuries ago, 

denoting the site of a hearth” (Schrabisch 1930:42). 

In many instances, modern researchers glean little more from their investigations 

of rockshelters; what one thinks to be “meticulous care” can usually be improved 

to capture more contextual evidence. 

Butler reports on two rockshelters near Broomall in Delaware County, writing; 

“[n]o evidence of significant artifact stratification was shown by what records could be 

kept, and decorated potsherds and triangular points were found at all depths” (1947:246).  

She concludes that these rockshelters were hunting camps of Late Woodland Delaware 

groups who lived in permanent villages in the “Philadelphia triangle.”  Poole (1938) 

reports on investigations at a rockshelter at Poplar Neck, Berks County. 
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From Montgomery and Bucks Counties, Strohmeier (1980, 1985, 1988, 1991, 

1995) reports on the excavation of several sheltered spaces found among prominent 

groups of granite boulders and on granite ridgelines.  Regarding the Unami Creek 

Rockshelter, Strohmeier writes:  “[t]he greatest concentration of charcoal and wood ash 

appeared beneath the drip line at the front of the shelter” (1980:3, 5).  The Rich Hill site 

has no overhang, but rather resulted from the effect of two adjacent boulders forming a 

protected corner and accumulating sediments (Strohmeier 1988).   

Monroe County and the Glaciated Pocono Plateau also lack the integration of 

rockshelters into prehistoric settlement studies.  Featured in the 1932, Issue No. 2 of 

Pennsylvania Archaeologist, the Pohopoco Pot was reported to have been discovered 

beneath a large overhanging rock by a hunter in Monroe County.  Aside from Lenape 

Lake Rock Shelter (36MR23) and the Walters Rockshelter (36MR42), not many 

rockshelters have been excavated in Monroe County.  Both these shelters were seen as 

single-component sites from the Middle Woodland Period (Kline and Staats 1974, 1983).  

Stewart (2005) postulates that during the Middle Woodland Period, the Walters 

Rockshelter may have functioned as a “reused special activity area” somehow related to 

the adjacent floodplain localities along the upper Delaware River valley.  He proposes a 

scenario similar to Brush’s site cluster shelter category for the Middle Woodland 

component Walter’s Rockshelter along the Delaware River, in Monroe County, PA, 

being located in close proximity to significant open-air floodplain sites. 
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Discussion 

With a few notable exceptions, spatial data are consistently absent from the 

Middle Atlantic case studies presented above.  This comes as no surprise, as few of these 

rockshelters were excavated in a manner conducive to spatial data recovery.  For 

example, most of the excavations employed non-contiguous 1 m2 test units (or larger) 

that are arguably incapable of capturing behavioral information.  Most of the researchers 

in the above review avoid discussions of discard zones, co-occurrences of different 

artifact classes, and behavioral interpretations in general because they all lack appropriate 

spatial data. 

The review of the regional rockshelter literature highlights certain commonalities 

consistent in the research which will become more relevant in the following chapters. 

• First, researchers see an intensification of rockshelter usage during the Late 

Woodland Period (e.g., Barber 2005; Funk 1989; Oplinger 1981; Ormerod 1983; 

Raber et al. 2005; Tippins 2007).  Due to their adoption of farming (and the 

associated changes in mobility and organization or labor), it is likely that Late 

Woodland groups utilized rockshelters in a different manner than did earlier 

bands of hunter-gatherers—the specifics of which remain unclear without spatial 

data. 

• Second, researchers see continuity in economic activities over time (e.g., Prentice 

1994, Prufer et al. 1989; Raber et al. 2005; Schrabisch 1926).  Unfortunately, this 



45 
 

interpretation is usually made solely on the basis of assemblage content and 

diversity from major stratum. 

• Third, the occurrence of pottery at rockshelters supposedly represents female 

activities (e.g., Butler 1947; DuBose and Hegamyer 1985; Ormerod 1983; Prufer 

et al. 1989; Schrabisch 1926; Stewart 1987).  Regardless of the validity of this 

type of reasoning, more attention needs to be paid to recovering spatial data on 

pottery distributions at rockshelters to discern behavioral and taphonomic 

evidence.  All too often, pottery is examined without reference to spatial 

distribution or reference to size/weight categories. 

• Fourth, researchers interpret rockshelter occupations in conformity with their 

expectations regarding the existence of regional “site types” (e.g., Barber 2005; 

Barse 1991; Funk 1989; Michels and Smith 1967; Ormerod 1983).  For instance, 

both Barber (2005) and Barse (1991) succumb to the temptation to classify 

rockshelters of the Cumberland Plateau area using site typologies developed for 

U.S. Forest Service management.  These typologies can mask the variability 

evident at rockshelters (or open-air sites) and make it difficult to examine issues 

of change in various aspects of prehistoric culture and society. 

• Fifth, researchers report noticeable spatial separation and co-occurrence of certain 

classes of artifacts (e.g., Fitzgibbons et al. 1977; Geasey 1972; Greene 1961; 

Strohmeier 1980; Vento et al. 1980).  Frequently, researchers get the impression 

that spatial patterning exists across their excavation blocks; but lack the spatial 

data to evaluate their impressions. 
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• Sixth, rockshelters are frequently used as cache locales (e.g., Augustine 1940; 

Clausen 1932; Fiedel 1984).  This is partially due to the fact that rockshelters are 

conspicuous features on the landscape which are easily returned to after 

discovery.  Another reason for this is that rockshelters facilitate logistic strategies 

to meet subsistence needs, by providing a base of operations for specific activities 

and pursuits.  Personal gear may be cached in order to save time in the future, to 

relax transportation considerations, or as insurance for emergencies.  Caches are 

direct evidence of caching strategies and can be quite informative of a group’s 

technological organization and related strategies for survival. 

• Seventh, researchers report overlapping hearth features (e.g., Chrisbacher 1990; 

Greene 1961) and/or no discernable stratification (e.g., Butler 1947; Densmore 

and Ziegler 1971; Holmes 1890; Ormerod 1983; Turnbaugh 1975).  Rockshelters 

deposits typically contain palimpsests of occupational episodes, with earlier 

deposits mixed with and sometimes disturbed by subsequent episodes of use.  One 

reason researchers find rockshelters to be complicated and confusing is because 

they are using coarse techniques developed for simpler situations. 

• Eighth, most rockshelter occupations are typically viewed as “short-term” (e.g., 

Fitzgibbons et al. 1977; Schrabisch 1909; Tippins 2007). 

• Ninth, most excavations were carried out using 1 m2 or 5 ft2 analytic units, 

removed in 10 cm or 5 in arbitrary levels, and screened through 6 mm (1/4 in) 

hardware cloth. 
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Occupational Ranges of Middle Atlantic Rockshelters 

From the above case studies, a generalized trajectory of rockshelter usage 

throughout northeastern prehistory may be sketched out in the following manner.  Early 

(Paleoindian and Early Archaic) population densities were low and high residential 

mobility allowed people to map on to mobile resources (Custer and Stewart 1990).  Some 

rockshelters were occasionally used by these populations; but occupational intensity was 

low—partially due to the technological organization associated with lithic biface 

technology (see Kelly 1983); and the nature of short duration of camps (see Jones 1993, 

Sullivan 1992).  As pioneering early Paleoindian populations moved into new territories, 

it would have taken a while to become familiar with all the geographic intricacies of the 

Appalachian Mountains.  Kelly and Todd (1988) present convincing arguments as to why 

we should not expect to see much use of rockshelters by highly mobile Paleoindian 

populations like Clovis.  It is, therefore, not surprising that few early Paleoindian 

occupations have been recovered from rockshelters, although some cave finds have been 

reported in the surrounding regions (Carr and Adovasio 2002, Funk and Steadman 1994, 

Tankersley 1997).  Late Paleoindian and Early Archaic cultures made the first patterned 

use of rockshelters, leaving light traces of their occupations towards the bottom of the 

sedimentary sequence (Walthall 1998).  

Increased use of rockshelters through the Holocene is in part a function of 

increases in population density, but probably more relevant are the facts that:  1) 

rockshelters are highly visible features on the landscape, and 2) rockshelters facilitate 

logistical foraging strategies.  Kelly and Todd suggest that highly mobile Clovis groups 
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evidently did not systematically utilize rockshelters because they, “…did not settle into 

and exploit the topography of a region” (1988:237).   Their territories supposedly shifted 

with their migratory prey and low population densities; however, with the onset of the 

Holocene and increased seasonality, later Paleoindians like Dalton groups did make 

patterned use of rockshelters (Walthall 1998). 

Due to the cyclic nature of season-specific targeting of terrestrial resources in a 

temperate forest environment, specific types of locations are more suited for successful 

subsistence pursuits.  As indicated by the majority of faunal inventories from 

archaeological sites in the Middle Atlantic, white-tailed deer (Odocoileus virginianus) 

have been the dominant terrestrial prey species for human hunters throughout the 

Holocene.  Other seasonally predictable prey species would have been migratory water 

fowl like Canada geese (Branta canadensis).  These avian species would be targeted near 

ponds, lakes, oxbows, and swamps, while white-tailed deer follow their own seasonal 

round and exhibit seasonally-specific behaviors necessarily familiar to hunters.  In 

addition to the importance of location, harvesting specific prey species require specific 

weaponry and processing strategies. 

With the onset of the Holocene, forest communities went through various 

successions (see Curry and Custer 1982, Gaudreau 1988, Nicholas 1988) and the climate 

began to resemble that of the present, with more pronounced seasons.  To hunt and gather 

seasonally available resources with predictable distributions, logistical strategies were 

adopted to place task groups at the correct locations on the landscape at the appropriate 

time to secure resources.  Available strategies included the use of family-level hunts, 
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hunting-partners, cooperative group tactics, and information-sharing networks.  

Throughout the Archaic Period, the occupation of rockshelters becomes more seasonal as 

more varied resources are targeted and secured—with more bulk processing involved in 

readying meat and hides to be transported while eating marrow around the hearths.  

Walthall (1998) stresses that Middle Archaic pit digging (associated with storage, burials, 

and ovens) was a major cultural disturbance factor in large rockshelters like Modoc and 

Rodgers Shelters.  Although many rockshelters produce evidence for hunting, 

rockshelters are not exclusively used for this purpose.  In the Susquehanna and Juniata 

drainages, for example, Transitional (Terminal Archaic) groups made heavy use of 

streamside rockshelters while hunting, fishing, and gathering mussels (Michels and Smith 

1967, Turnbaugh 1975).  During the Late Archaic Period, some rockshelters start to 

become used as burial locations for primary and secondary interments.  Caching 

strategies were important to Late Archaic groups throughout the Middle Atlantic region, 

and rockshelters were typical locations for lithic biface and tool caches. 

Rockshelters seem to have been utilized by Transitional Archaic groups as 

bivouacs while hunting along narrow linear stretches of the Raystown Branch of the 

Juniata River (Michels 1968).  Michels suggests, “…it seems very likely that Transitional 

bands possessed a special kind of mobility based on canoe navigation of the Susquehanna 

River system and adjacent waterways” (1968:73).  Tethered to the river valleys and 

navigable streams, Transitional archaic groups are typically well represented in main 

valley as well as at prominent upland rockshelters of the Middle Atlantic region.  Their 

riverine adaptation is distinctive with broad spear projectile points, a preference for jasper 
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and rhyolite (see Raber 1995), as well as steatite net weights and bowls; however, task 

groups likely used upland shelters as bases of operation while hunting and fishing. 

Despite the transformations evident in the way people organized themselves and 

their technologies, the importance of hunting and harvesting white-tailed deer in the 

Eastern Woodlands remained constant if not heightened during the Late Woodland.  

Rockshelters remained an important part of Late Woodland settlement and subsistence 

strategies, and provide an opportunity to examine the effects of how agriculturalists used 

the space.  For example, there is reason to believe that fall hunting of deer would have 

been carried out by logistical task groups.  The group composition could have been 

communal or kin-based all-male task groups, or possibly family-based husband-wife 

hunting teams (Brumbach and Jarvenpa 1997).  Detailed spatial data on these occupations 

would allow the detection of behaviors like sharing of food and hearth-centered 

interactions.  Such spatial data will be more informative than assemblage-based 

assumptions based on the presence or absence of “gender-specific tools.” 

 Late Woodland groups continued to use rockshelters as logistical camps for 

hunting white-tailed deer and other forest fauna, bringing with them distinctive 

technologies like the bow-and-arrow and pottery.  Like many researchers, Brush (2006) 

believes he sees a noticeably heightened usage of rockshelters during the Late Woodland 

(see also Michels and Smith 1967, Raber et al. 2005, Spertzel et al. 2007, Spurlock et al. 

2006).  In the Eastern Woodlands, there is obvious potential to study the effects of 

subsistence changes on rockshelter function, subsistence behavior, mobility tactics, 

organization of technology, and diet breadth.  Stewart writes: “[i]t is my impression that 
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Late Archaic and Woodland components are the most frequently and widely represented 

in rockshelters.  It also strikes me that Late Woodland wares are most frequently 

represented whenever a deposit includes pottery” (2005:105-6).  To resolve the nexus of 

issues surrounding the potential roles played by rockshelters in prehistoric settlement 

systems, researchers must turn their attention to spatial data analysis and move past 

simple assemblage-based interpretations. 

 

Research Directions 

As modern archaeological research becomes more geared towards spatial data, we 

may find that certain activities are associated with the different micro-environments of 

rockshelters.  The back wall, dripline, and the talus slope subdivide the space into zones 

that afford different amenities depending upon specific tasks or activities.  These zones 

offer different options and constraints to human inhabitants, who know where the most 

comfortable and suitable areas exist.  That is not to suggest that these zones will remain 

constant for all rockshelters; quite the contrary is true.  Rockshelters vary in physical 

dimension, shape, exposure, moisture, ventilation, aspect, and geology.  Where to kindle 

fires, eat, sleep, maintain tools, and discard waste are influenced by factors like:  1) light 

exposure, 2) ventilation, 3) headroom at the back wall, and 4) location of large rock falls.  

Rockshelters typically exhibit midden or trash deposits outside the dripline and down the 

talus slope; presumably to keep the sheltered space clear of obtrusive debris and to 

prevent attracting scavenges and insects.  However, at the Buchanan Rockshelter (Greene 
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1961), with low headroom at the back wall, debris seems to have been swept back under 

the ledge.  Only through more accurate mapping and meaningful archaeological data 

collection at these unique sites can researchers hope to discuss and compare the residues 

of human activities in rockshelters. 

Debitage analysis has potential for interpreting site function at rockshelters (see 

Brush 1990).  I define late-stage or fine lithic debitage as measuring from 3 mm to 6 mm 

(the size class that slips through the majority of excavators screens), and view it to be an 

important size class with respect to defining behavioral zones within rockshelter deposits.  

Modern archaeologists trying to make sense of rockshelter occupations would benefit 

from using 3 mm hardware cloth during excavation and subsequent lithic analyses of 

debitage ratios (e.g., Brush 1990, Spertzel et al. 2007). 

As mentioned above, archaeological interpretations of rockshelter function 

typically revolve around problematic site typologies, and these assemblage-based 

assessments rarely (if ever) employ spatial data.  Stewart asserts that; “…shelter 

occupation must be evaluated in a variety of ever expanding contexts and considered as 

activity areas that are part of contemporaneous occupation of a more expansive 

landscape” (2005:116).  In order to define the roles rockshelters played in prehistoric 

settlement systems, the challenge for the archaeologist is to record the extant variability 

in the archaeological record of rockshelter occupations—describing and explaining it 

with reference to prehistoric group mobility, subsistence and technological organization. 
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Conclusions 

This chapter has reviewed the history of rockshelter research in the Middle 

Atlantic region in general, with a focus on Pennsylvania in particular.  Additionally, this 

chapter outlined major commonalities in the literature with respect to rockshelter 

interpretations in this region; and exposed a general lack of behavioral interpretation and 

comparable spatial data.  According to Stewart; “[c]omparison of patterns of rockshelter 

use across geographic areas or drainage basins should allow us to draw interpretations 

with even finer detail, and will be most helpful in understanding the more unique aspects 

of these sites” (2005:116).  Following Stewart’s suggestion, this chapter has provided the 

background necessary to advance our understanding of rockshelters’ roles throughout 

prehistory by highlighting the need for meaningful comparative spatial analyses.  The 

following chapter defines rockshelters and their associated formation processes. 
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CHAPTER 3 

SANDSTONE ROCKSHELTER CHARACTERISTICS AND FORMATION 

PROCESSES 

 

Rockshelters Defined 

 A rockshelter is a sheltered space overhung by a natural exposure of sandstone, 

quartzite, limestone, conglomerate, gneiss, granite, schist, etc.; “…because of their 

shelter potential, caves and rockshelters are much more susceptible to multiple human 

occupations than any given open-air locus” (Straus 1990:265).  Rockshelters are distinct 

from caves, differing in formation and infilling processes.  True karstic caves form as 

solution cavities in limestone bedrock, wherein ground water dissolves the calcium 

carbonate matrix, forming long subterranean galleries (see Crothers and Watson 1993).  

Other so-called “caves” are actually lava tubes (see Wood 1974) or cavities formed along 

cliff faces by wind, water, or freeze-thaw action.  Cave mouths (or vestibules) offer the 

same comforts afforded by what is typically referred to as a true rockshelter, and have 

been used in a similar manner throughout prehistory.  Sometimes high vertical cliff faces 

have a sheltering effect that attracts human occupation in the absence of an actual re-

entrant cavity.  According to Barton and Clark; “[w]hat archaeologists call caves and 

rockshelters represent a wide range of depositional and erosional processes and 

environments…” (1993:33).  When researching previously recorded sites in the Middle 

Atlantic region of the Eastern United States, it is important to keep in mind that the terms 
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rockshelter and cave have frequently been used loosely in the literature without regard to 

these important distinctions. 

As the term is used in this study, a rockshelter is typically sheltered by a rock 

ledge carved out by flowing water and/or by cryoclastic erosion caused by freeze-thaw 

cycles.  Classic examples of limestone rockshelters come from the Perigord region of 

southern France (Laville et al. 1980), the Mediterranean region (Woodward and 

Goldberg 2001), and some other parts of Europe (Barton and Clark 1993; Schuldenrein 

2001); whereas classic examples of sandstone rockshelters come from Eastern North 

America (Donahue and Adovasio 1990).  As a general rule of thumb, caves are deeper 

than they are wide, while rockshelters are wider than they are deep.  Rockshelters of 

various lithologies may form in various environments from wave-cut coasts to stream-cut 

valleys to mountain slopes.  Although each is ultimately unique, rockshelters of similar 

lithilogies and environmental settings do share certain specific processes in variable 

combinations and intensities. 

Rockshelters can vary with respect to lithology, topographic setting, physical 

dimensions, aspect, habitable surface, distance to water, substrate density, sedimentation 

rates, and disturbance processes.  For example, Cross (1941) identifies three “types” of 

rockshelters recognized in Northern New Jersey:  1) shelters formed by the “slipping 

forward” of rocks over the face of a cliff, 2) shelters formed by erosion of the lower part 

of a cliff (re-entrants), and 3) shelters at cave entrances.  Sheltered spaces can also occur 

beneath detached float blocks (i.e., Holland and O’Ryan 1964; Kline and Staats 1983; 

Lenik and Fitzpatrick 1995; and Strohmier 1980, 1991).  In some cases, just a vertical 
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rockwall or cliff line functioned as a windbreak attracting human occupation (i.e., Brush 

2006; George and Bassinger 1975; Lantz 1969; and Strohmier 1988). 

Due to their prevalence in the Appalachian Mountains, this research focuses on 

sandstone rockshelters (see Donahue and Adovasio 1990; Fitzgibbons et al. 1977; Porter 

1970; Raber et al. 2005; Vento et al. 1980).  These features form at geologic contacts 

between harder and less-resistant rock strata, where re-entrant features are created 

through erosion by water, where outcrop ledges are subject to frost wedging, or 

occasionally beneath detached float blocks.  According to Farrand: 

“Sandstone rockshelters usually originate by river downcutting that creates 

steep to vertical valley walls, then undercutting of weaker bedrock strata 

by the river creates an initial rock overhang.  That overhang is gradually 

enlarged by subaerial weathering that induces grain-by-grain 

disintegration of the sandstone, along with frost weathering under 

appropriate climates, gradually leading to collapse of roof blocks”  

(2001:32-33). 

Not all rockshelter settings involve a fluvial channel; the conditions of initial formation 

depend on the setting and the environment.  Rockshelters may vary with respect to the 

dimensions of these sub-features resulting in different configurations and affording 

different accommodations.  According to Donahue and Adovasio; “…the size, 

configuration, exposure, and internal topography of the rockshelter determined the 

parameters of what its occupants did on or in it” (1990:231).  Although this may seem 



57 
 

like an obvious statement, it emphasizes the point that each rockshelter is unique in its 

combinations of these attributes and identifiable processes. 

The formation of many of the rockshelters of the Middle Atlantic took place 

during the Late Pleistocene with conditions of pronounced freeze-thaw action, glacial 

outwash, and fluvial down-cutting.  Once formed, rockshelters act as sediment traps 

containing roof-fall slabs, individual sand grains, local alluvium and upslope colluvium, 

faunal remains, and oftentimes the remnants of human occupation.  Additionally, the 

slopes above and in front of rockshelters serve to convey un-trapped sediments down 

slope.  The relatively dry condition of the sheltered space results in favorable 

archaeological preservation, not only of stone tools, debitage, and ceramics, but also of 

perishable remains like bone and macrobotanicals that rarely survive in open-air sites.  In 

the Appalachian Ridge and Valley Province rockshelters may occur in lowland valley 

rivers and on upland benches and ledges where rock strata are exposed.  Since climate 

changes lead to responses in geomorphic systems, the deep strata of a rockshelter may 

provide evidence of discernable periods of equilibrium and/or changes in geomorphic 

energy; and therefore may aid in paleoenvironmental reconstruction of a given region.  

Some researchers feel that correlations of human occupations and depositional sequences 

between rockshelters of any given region remain tenuous at best (Barton and Clark 1993; 

Goldberg and Macphail 2006).  However, in some regions like the Pacific Northwest, 

tephra and ash deposits are used to correlate occupational evidence (Hicks 2004); and 

climatic episodes may be able to be correlated with rockfall and sedimentation 

fluxuations. 
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In the Appalachian Mountains, lowland valley rockshelters situated near major 

and intermediate drainages are typically deeply stratified with discernable layering.  

Examples of these are: 1) Meadowcroft Rockshelter (Adovasio et al. 1977), 2) Sheep 

Rock Shelter (Michels 1973, 1994; Michels and Dutt 1968; Michels and Smith 1967), 

and Rodgers Shelter (McMillan 1977).  Their situation in low valley settings near larger 

tributaries predisposes them to receive and trap large amounts of sediment.  These 

moderate to high rates of sedimentation allow distinct strata to be delimited by changes in 

color, grain-size, texture, and compaction.  Due to the erosive power of rivers and 

streams, these rockshelters tend to be physically larger relative to upland rockshelters, 

and because they are larger they act to better preserve perishable archaeological remains 

and stratigraphic boundaries. 

Upland rockshelters in the Middle Atlantic region are typically shallow with a 

somewhat compressed stratigraphy, due to the fact that not as much sediment is available 

upslope from these features to be trapped and accumulate beneath the sheltered space.  

Two of the better known Kentucky rockshelters of this type are Dameron Rockshelter 

(Vento et al. 1980) and Sparks Rockshelter (Fitzgibbons et al. 1977).  Examples from 

West Virginia can be found in Barse’s (1991) report on rockshelters of the Monongahela 

National Forest.  Upland rockshelters are typically smaller in dimension and allow for 

more water infiltration, resulting in relatively more pedogenesis occurring in upland 

shelters—meaning that stratigraphic boundaries are masked and that perishable 

archaeological remains are rarer at upland rockshelters. 
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Rockshelters are not immutable features; they form, retreat, collapse, or may 

become completely choked by talus.  Nash writes: “[a]rchaeologists working at caves and 

rockshelters often encounter deposits dominated volumetrically by coarse detritus 

produced during the mechanical and chemical weathering of the surrounding bedrock” 

(1993:126).  Despite being a stable platform for human activities, from a geologic 

viewpoint, rockshelters are relatively short-lived features in a state of disequilibrium with 

their geomorpological environments.  As rockshelters evolve and fill-in with trapped 

sediments, their physical characteristics change.  The brow of the overhang tends to 

retreat over time as rock slabs detach and fall to the ground surface.  Headroom decreases 

as sediments accumulate below the overhang, with a gradual up-building of the 

occupational surface. 

There are many natural formation processes that affect the formation of 

rockshelters and the archaeological deposits found within (see Bar-Yosef 1993; Bocek 

1986; Gifford-Gonzalez et al. 1985; Rick 1976; Stockton 1973; Wood and Johnson 

1978).  The interpretation of rockshelter deposits constitutes a subset of archaeological 

study all its own (e.g., Barton and Clark 1993; Donahue and Adovasio 1990; Farrand 

2001; Goldberg and Macphail 2006; Guccione and Mintz 1994; Kuen and Dickson 1999; 

Laville et al. 1980; Mercader et al. 2003; Petraglia 1993; Schuldenrein 2001; Woodward 

and Goldberg 2001).  In order to assign behavioral meaning to archaeological data, 

researchers must first account for and identify the natural processes that can alter traces 

of human behavior and transform rockshelter deposits (see Straus 1993). 
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Rockshelter Anatomy 

Rockshelters typically share the following five fundamental physical components:  

1) a rock overhang, 2) a back wall, 3) a sheltered surface, 4) a dripline, and 5) a colluvial 

slope (see Figure 3-1).  The overhanging rock unit can be one of many lithologies and the 

sheltered space may have been created by one or a combination of many forces acting on 

the outcrop.  The most protected area within a rockshelter, the back wall is an important 

feature as it offers protection and radiates heat.  The relatively level sheltered surface of a 

rockshelter attracts human occupation, and builds upward as the rockshelter traps 

sediment over time.  The dripline represents the boundary between the protected interior 

of the rockshelter and the exterior colluvial slope.  Driplines retreat over time with the 

erosional effects of physical weathering of the brow of the overhang, and the 

paleodripline can in some instances be tracked within the soil profile (Donahue and 

Adovasio 1990).  The colluvial slope is subject to downslope sorting processes and is 

exposed to more destructive weathering than the sheltered surface. 

 

Summary of Formation Processes in Rockshelters 

To fully understand rockshelter deposits and formation processes, a process 

geomorphology perspective is indispensable (Birkeland 1999; Butzer 1971; Goldberg and 

Macphail 2006; Rapp and Hill 1998; Ritter et al. 1995; Waters 1992).  Geologic variables 

of lithology, climate, force, process, resistance, and the passage of time are accounted for 

in the study of landforms.  Natural processes of erosion, deposition, and soil formation 
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are controlled by aspects of climate, hydrology, and lithology.  Geomorphic processes are 

not to be held constant the World over; “…geomorphic mechanics vary in type and rate 

according to the particular climatic zone in which they function” (Ritter et al. 1995:39-

40). 

The Appalachian Mountains of the Middle Atlantic region fall within a humid 

temperate morphogenetic regime where the dominant geomorphic processes are: 1) 

running water, 2) weathering (both chemical and mechanical), and 3) soil creep and other 

mass movements.  Accordingly, “[l]andforms reflect a balance between the application of 

driving forces and the resistance of the material being worked on” (Ritter et al. 1995:12).  

Following geomorphologic tenants, pertinent driving forces are climate, gravity, and 

internal heat.  Resistance is dictated by bedrock lithology and structure: 

“The most likely lithologic environment to display structural control is a 

sedimentary sequence with alternating resistant and nonresistant units, 

such as the Valley and Ridge province of the Appalachain Mountains.  

There resistant sandstone and conglomerate layers form ridges that are 

separated by intervening valleys underlain by easily eroded shales and 

limestones” (Ritter et al. 1995:17). 

Given these specific geologic conditions, sandstone rockshelters are abundant throughout 

the Ridge and Valley Province of Pennsylvania.  Although frequently targeted by 

archaeologists for excavation, there has often been difficulty in reconciling the complex 

depositional and use histories of Pennsylvania rockshelters with useful conclusions 
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regarding their roles in prehistoric settlement systems.  To more adequately address these 

issues, it is necessary to borrow from and summarize the landmarks of excavation 

research that focused on rockshelters and their associated formation processes. 

Laville et al. (1980) published research addressing limestone rockshelters of the 

Perigord region of France, focusing on their geological stratigraphy and archaeological 

succession.  They classify rockshelter processes as either agencies of sediment deposition 

or agencies of sediment alteration.  Agencies of deposition are:  1) primary frost 

weathering, 2) solifluction, 3) flowing water, 4) wind, and 5) human activities.  Agencies 

of alteration are:  1) secondary frost weathering, 2) solifluction and cryoturbation, 3) 

flowing water, 4) chemical weathering, and 5) soil formation. 

Donahue and Adovasio (1990) address the major parameters involved in the 

formation and subsequent evolution of sandstone rockshelters in humid, temperate 

climate zones.  They present an idealized rockshelter cross section listing four distinct 

sources for the buildup of colluvial deposits; which are:  1) attrition, 2) rock fall, 3) sheet 

wash, and 4) flooding.  Attrition is the constant erosion of sand-sized particles due to 

natural surface weathering of the sandstone ledge.  Rock fall is the release of rock 

fragments from the cliff line or shelter roof.  Sheet wash sediments are entrained and 

deposited during rain storms or snow melt and can be laminated or layered.  And finally, 

massive or layered flooding events produce horizontally bedded sediments, if near a large 

enough stream. 
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According to Donahue and Adovasio (1990), climate, topographic position, and 

shelter configuration control sedimentation.  Sedimentation rates vary as much within 

local regions almost as much as they do among different climatic zones.  Donahue and 

Adovasio state:  “[t]he rate of sedimentation may vary greatly, depending on the specific 

mechanisms delivering sediment to the colluvial footslope in front of and within the 

shelter, but sediment is continuously delivered to the colluvial surface” (1990:235).  They 

rely on grain-size distribution analysis to distinguish different sediment types by using 

simple histogram plots of the sand fraction. 

Various natural processes act upon the sediments and the physical components of 

a rockshelter.  Farrand (2001) lists nine agents involved in rockshelter processes and their 

effects with respect to deposition and alteration:  1) cryoclastism, 2) collapse, 3) 

solifluction, 4) cryoturbation, 5) flowing water, 6) wind, 7) solution, 8) pedogenesis, and 

9) humans and animals.  He also recognizes three categories of sediments that may 

accumulate in rockshelters: 1) geogenic, 2) anthropogenic, and 3) biogenic.  Sediments 

can be endogenous or exogenous depending on whether they originated inside or outside 

the confines of the rockshelter (Farrand 2001; Huckelberry et al. 2004); also referred to 

as autochonous and allocthonous by Laville et al. (1980). 

Cryoclastism 

 Freezing temperatures activate the process called cryoclastism; depositing frost 

slabs, hydration spalls, and individual grains to the rockshelter floor.  Synonymous with 

Laville et al.’s (1980) primary frost weathering, cryoclastism works on the exposed roof 
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and back wall of rockshelters by physically wedging the rock apart from itself by the 

expansion of frozen moisture along bedding planes and fractures.  According to Nash; 

“[r]ock fragments produced during the exfoliation of shelter walls and ceilings will vary 

in size and shape, depending in part upon lithology and ambient climatic conditions” 

(1993:127).  The French term éboulis is used by Laville et al. (1980) to refer to the coarse 

rock fraction of the sediment from a rockshelter, derived from cryoclastism and collapse.  

Collapse 

Collapse refers to the detachment of large blocks from the rockshelter and the 

subsequent crushing of debris and the deforming of sediments directly beneath the 

collapse.  Physical weathering ultimately results in the collapse of geologic parent 

material and the disintegration of its grain size.  Bedding planes and jointing of the rock 

unit control large avalanches as well as slab failures.  In his study of the processes 

involved in rockshelter formation from Wise County, Virginia, Porter (1970) stresses the 

importance of scale in defining geomorphic processes.  He points out that smaller scale 

processes like weathering, tree roots, and the disintegration of rock walls serve to modify 

the structures that were formed by larger scale processes like block collapse due to 

jointing.  According to Farrand, “[t]he interpretation of the coarse, angular rock fraction 

of rockshelter sediments is still not resolved” (2001:41).  For dealing with roof fall, it is 

necessary to factor in the maximum size of the blocks that can be detached from the bed 

rock directly by freeze-thaw action, and the controlling factors of lithology and structure.  

Farrand states: “…when a rock fall occurs (no matter what the cause) there will be 

simultaneous production of large and small clasts—boulders to fine sand and silt, and 
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maybe even clay-sized debris” (2001:42).  Ultimately, collapse results in large blocks and 

shattered fragments, with alteration in the form of crushed debris.  Farrand cautions 

researchers eager to exclusively equate frost action with angular debris: “…coarse 

angular rock debris in rockshelters may have been generated by freeze-and-thaw, by roof 

collapse, by hydration spalling or by other mechanisms” (2001:43-44).  Nash (1993) 

presents research on distinguishing stone artifacts from naturefacts created by rock fall 

processes. 

Solifluction 

A special type of soil creep, solifluction with relation to rockshelters refers to the 

intrusion of exogenous slope sludge and colluvium into the interior, which can potentially 

displace earlier deposits.  According to Ritter et al. (1995), solifluction is most active in 

late spring and early summer when soils are saturated.  These sediments originate from 

general mass wasting and transport of unconsolidated materials down slope.  Where the 

cliff line is interrupted by the overhang, rockshelters may exhibit colluvial cones at one 

or both ends of the overhang, that splay unconsolidated debris that can intrude upon the 

sheltered surface. 

Cryoturbation 

The sediment altering effects of cryoturbation results in the churning of strata and 

the rounding of stones.  It is synonymous with what Laville et al. (1980) refers to as 

secondary frost weathering, meaning the alteration of rocks and other sediment after they 

are laid down.  Additionally, frost heaving falls under this process, and is discussed by 
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Wood and Johnson (1978) who emphasize important physical factors of the objects 

themselves like geometry, density, and effective height in their displacement.  They note 

that fine items migrate downward ahead of the freezing front, and that larger artifacts are 

ejected more rapidly, and that up-freezing of items is most rapid in the upper 5 cm of the 

sediment package.  Hilton (2003) quantifies postdepositional movement produced by 

cyclical freeze-thaw mechanisms, slope processes, and prevailing winds.  He argues that 

displacement processes associated with needle ice accounts for his recorded average 

artifact movement rate of 7.8 cm over the course of three years, and that gravity 

associated with the slope played a secondary role.  Hilton writes:  “[i]f abandoned 

materials are swiftly buried, the potential for movement due to needle ice formation (and 

other agencies) diminishes accordingly” (2003:196).  Sedimentation in sandstone 

rockshelters in the Middle Atlantic region is slow and steady, allowing ample opportunity 

for needle ice to push upward and eject items in the upper 5 cm of the sediment package. 

Flowing Water 

Flowing water may produce deposition from flooding, karstic imports, and sheet-

wash from surface runoff; and may cause alteration of sediments in the form of erosion, 

gullying, and travertine.  During heavy downpours, water can infiltrate the sheltered 

space through cracks, fissures, and at the edges following colluvial cones; while some 

rockshelters have year-round or seasonal ground water seeps at the junction of the back 

wall and the sheltered surface.  Despite being much drier than open-air locations, 

rockshelters in the Middle Atlantic region can periodically have a considerable amount of 
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water flowing over the sheltered surface, down the colluvial slope, and down through the 

sediment profile. 

Wind 

Wind can deposit loess and fine sand, but has no deposit altering effects.  With 

respect to aeolian sediment, Ritter et al. state:  “[t]he conditions that facilitate its wind 

derivation are an abundant supply of loose, fine-grained sediment, moderate to strong 

prevailing winds, and a surface free from a continuous vegetal cover” (1995:291).  

Lenses of wind-deposited sand or loess can indicate dry periods in the 

paleoenvironmental record. 

Solution 

Solution may deposit hydration spalling, grain-by-grain disintegration, dripstone, 

and travertine; and result in leaching of calcium carbonate, rounding of stones, and 

cementation.  This geochemical activity is more common in caves and limestone 

rockshelters than in sandstone rockshelters. 

Pedogenesis 

Responsible for sediment alteration, pedogenesis (or soil formation) takes the 

form of chemical/mineralogical changes, leaching, cementation, and root disturbance.  

Two contrasting sets of processes operate in soil development, horizonation and 

homogenization (Wood and Johnson 1978).  According to Farrand (2001) pedogenesis in 

rockshelters has received little attention in the literature, stressing that weathering and 
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pedogenesis can mask the character of the original sediment.  Since the vertical 

translocation of sediment particles is caused by water percolation, the sediment profiles 

from smaller rockshelters with less protection from the elements will exhibit more 

pedogenesis due to more water moving through the air-sediment interface. 

Human and Animal Activity 

Completing the list of agents, humans deposit artifacts, bones, garbage, body 

wastes, imported rocks and matter, and build features and hearths.  Other processes are 

responsible for altering effects like physical disturbance, digging, site maintenance, 

chemical alteration, and decreased pH levels.  Disturbances caused by animals, or 

faunalturbation has been a topic of archaeological inquiry (see Bocek 1986; Fowler et al. 

2004; Wood and Johnson 1978).  Bocek (1986) presents research on rodent ecology and 

burrowing behavior, while Fowler et al. (2004) demonstrate the effects of burrowing 

activity by rodents, earthworms, and termites using a case study site from South Africa.  

It is necessary to distinguish biogenic from anthropogenic deposits.  Human activities and 

cultural formation processes in rockshelters are covered in depth in the following chapter 

(see Barton and Clark 1993). 

External Slope Processes 

The upslope area and the talus slope of a rockshelter are affected by soil creep, 

sheetwash, and other downslope mass movements of unconsolidated materials (see 

Kornfeld 1982), as well as bioturbation from animals and vegetation.  Downslope 

processes on the colluvial talus slope of a rockshelter have a sorting effect on artifacts as 
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well as on sediments.   Rick (1976) demonstrates the sorting effects of slope processes 

using a large provenienced surface collection from Ccurimachay, a rockshelter site in 

Perú.  His research suggests that there are class-specific trends in the downslope 

movement of artifacts which derive from the different physical properties and sizes of the 

various items.  Ritter et al. (1995) review slope processes in detail, including the 

processes of seasonal creep, continuous creep, and heave mechanisms.   

It should be apparent from the above review that rockshelter investigations are 

complicated because of: 1) multiple mechanisms in action, 2) simultaneous sedimentation 

from multiple sources, 3) postdepositional modification of sediments, and 4) overlapping 

human occupations.  The rockshelter formation processes outlined above are summarized 

in Figure 3-2 where they are labeled in relation to their associated zones of influence. 

 

Recent Rockshelter Formation Process Research 

Research on rockshelter processes as complex phenomena has developed so that 

researchers can compare and contrast these phenomena between sites.  Recent studies 

have concentrated on identifying specific site formation processes (see Kuehn and 

Dickson 1999; Mercader et al. 2003; Petraglia 1993; Ward et al. 2006).  For example, 

Petraglia (1993) investigated the Abri Dufaure, an Upper Paleolithic rockshelter and 

slope site in southwestern France, in an attempt to resolve archaeological patterns with 

the interplay of both cultural and natural processes.  After testing for preferred 

orientations and stratigraphic disturbances, his evaluation found that the artifact 
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patterning from the central area of the site was the result of human behavior and not the 

product of postdepositional movement.  His investigations on the mid-slope area, 

however, revealed evidence of size sorting and preferred alignments due to slope 

processes.  This type of research underscores the fact that rockshelters are complex and 

have variable taphonomic zones. 

As a prerequisite to searching for behavioral patterning, most contemporary 

rockshelter investigations are geared toward the identification of all formation processes 

that have acted on (or are acting upon) the deposits.  Kuehn and Dickson (1999) identify 

four non-cultural formation processes at Shurmai Rockshelter in north central Kenya:  1) 

coarse angular rubble produced from rock fall, 2) granular disintegration of the ceiling 

and back wall, 3) slopewash, and 4) debris flow.  Mercader et al. (2003) discuss 

archaeological site formation processes in rockshelters using ten granite rockshelters 

from the Ituri rainforest.  Because they are trying to investigate multiple rockshelter sites 

within a region, they envision a taphonomical continuum from optimal preservation to 

complete destruction.  This is a useful concept for attempting to compare or correlate 

rockshelter deposits because of the variable combinations and intensities of the natural 

processes acting uniquely within each individual site.  Researchers should qualify the 

potential for intact behavioral clues when making comparisons of spatial data and 

assemblage content.  Ward et al. (2006) compare sedimentation and occupational 

histories from rockshelters and open air sites in the Keep-River region of northwestern 

Australia.  They demonstrate that differences in occupation result from depositional and 

postdepositional processes and shifts in site functions.  Investigations such as these are 



71 
 

carrying researchers closer to being able to draw more meaningful insights from 

comparative analyses between rockshelters and how they fit into prehistoric settlement 

systems. 

 

Conclusions 

 As illustrated by the above discussion, there are many natural formation processes 

to be aware of when conducting rockshelter investigations.  The agents of these processes 

include cryoclastism, rock collapse, solifluction, cryoturbation, flowing water, wind, 

solution, pedogenesis, and human and animal activity.  Defining natural processes and 

identifying them in particular rockshelter contexts are crucial in the search for traces of 

human behavior and call for innovative and fine-grained collection techniques.  The 

implications of this review suggest that there is more detailed formational evidence 

waiting to be detected and collected within the stratified deposits of rockshelters that can 

provide the context from which to interpret prehistoric human residues.  If researchers in 

the Middle Atlantic region continue to excavate rockshelters without reference to natural 

processes, and continue to use open-air site excavation methodologies, our understanding 

of the roles rockshelters played in prehistoric settlement systems will not advance.  The 

formation processes discussed above provide reference to the different physical zones of 

rockshelters to help researchers understand their dynamic nature.  The following chapter 

addresses cultural formation processes and the appropriate size analytic units necessary to 

capture them archaeologically. 
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Figure 3-1.  Physical components of a sandstone rockshelter (in profile). 
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Figure 3-2.  Rockshelter formation processes. 
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CHAPTER 4 

RECONCILING ARCHAEOLOGICAL SCALE WITH HUMAN BEHAVIOR 

 

“If the goal of prehistoric archaeology is to describe and explain past human activities, behavioral 

patterns, and adaptations, then researchers must first correctly assess the scales at which to 

conduct investigations and formulate interpretations appropriate to each site’s nature and 

condition” (Straus 1990). 

 

Middle Atlantic archaeologists are in need of more appropriate scales of data 

collection and spatial analysis to further their understanding of prehistoric human 

behavior in rockshelters.  This can be accomplished by taking into account human body 

mechanics and ethnoarchaeological insights into hunter-gatherer behavior, coupled with 

an understanding of the natural processes discussed in the preceding chapter.  This 

chapter demonstrates the benefits of excavating complicated rockshelter deposits using 

smaller collection units and finer provenience recording methods than the ones 

commonly employed in the Middle Atlantic region.  Additionally, small artifacts are the 

most important class of evidence for identifying the locations of past activities; however, 

they are typically overlooked during excavation and analyses.  In order to address the 

types of activities and evidence we might realistically find in the archaeological record, 

this chapter begins with ethnographic insights into rockshelter use; followed by a review 

of the behavioral significance of small artifacts.  Then, the importance of human body 



75 
 

mechanics is outlined and presented in a formational model based on adult human reach 

limit data collected by NASA for spacecraft design purposes.  Next, a review of 

archaeological excavation unit dimensions is presented to reconcile issues of scale with 

collection methodology and spatial pattern recognition.  Finally, typical human campsite 

behaviors are outlined, and a model of behavioral zones is presented to articulate 

expectations for archaeological spatial patterning in rockshelters. 

 

Ethnoarchaeological Insights into Rockshelter Use 

Much of the human behavior that takes place at rockshelters is related to camp 

activities like food preparation, eating, socializing, maintenance of hunting gear, and 

sleeping.  But, as Gorecki points out, “…what is said about a rockshelter is often 

hypothetical, and to some degree subjective; a mixture of assumptions and facts” 

(1988:159).  Ethnoarchaeology provides a wealth of information that, if used properly, 

can carry rockshelter studies forward by highlighting organizational principles and the 

multiple dimensions of campsite behaviors.  Ethnoarchaeological accounts of rockshelter 

use are few.  They can, however, provide us with important insights regarding the 

behavioral evidence that may be encountered in the archaeological record.  Walthall 

points out that ethnoarchaeological research suggests that the, “…habitation of 

rockshelters by mobile hunter-gatherers was structured and the activities conducted 

within them were highly standardized” (1998:226).  The following accounts of 

rockshelter use and short-term camp behavior are from various continents and consider 
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humans with diverse subsistence practices, but the unifying thread throughout them is the 

documentation of diagnostic activities and diverse rockshelter functions. 

 Rockshelter Ethnoarchaeology 

The first insight into rockshelter use comes from Gorecki’s (1988) 

ethnoarchaeological research in Papua New Guinea.  He explains:  

“Over the weeks spent at Ritamauda I became aware of the existence of a 

large number of activity areas surrounding the shelter.  Although the 

shelter was the focus of bivouacs or longer stays, few activities occurred 

within it.  The shelter served mainly as a sleeping area where a few snacks 

had been eaten near a hearth” (Gorecki 1988:165). 

The importance of this observation lies in the fact that archaeologists are only able to 

recover a select subset of the behavioral repertoire of prehistoric groups at rockshelters.  

Obviously, excavations within the sheltered area of a rockshelter are not directly 

informative of the behaviors that took place outside on the surrounding landscape.  

Cautionary tales like this should expand researcher’s ideas regarding rockshelter 

occupations and stop them from trying to assign flat site typologies to these complex 

campsites. 

Lim (1985) conducted ethnoarchaeology among the Sandawe people of Tanzania, 

studying their use of rockshelters throughout the prehistoric record.  The Sandawe have 

long been hunter-gatherers, despite having adopted horticulture and pastoralism during 

historic times.  Lim writes, “[a]ccording to oral traditions and ethnographic evidence, 
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rock-shelters and caves were used as home bases or camps, workshop areas, hideouts 

during times of trouble, and places of religious significance” (1985:108).  Lim thus 

recognizes that rockshelters may serve diverse and multiple functions within a settlement 

system. 

According to Binford (1978b), one of the bulkiest pieces of equipment to 

transport is shelter.  In nearly every logistical trip planning session that he observed 

among the Nunamiut of northern Alaska, Binford notes that the discussion centered on 

whether or not the party needed to carry a tent.  A task party, traveling by foot, can 

transport more without the burden of tents.  He writes:  

“Route planning frequently involved selecting a slightly deviating route 

between the base and the destination of the party in order to take 

advantage of available sheltering facilities, thus permitting the party to 

travel without portable shelter.  The route would be planned with respect 

to known locations of abandoned winter houses, rockshelters, and cached 

sheltering material.  Certainly the role that rockshelters and caves play in 

the Eskimo system is exclusively as a natural shelter that, when proper 

planning is employed, permits a logistical party to travel without the added 

bulk of a portable shelter” (Binford 1978b:490). 

When asked about using a rockshelter as a residence, his informants gave various reasons 

for this being an absurd notion, including the fact that herd animals would avoid the area.  

Regarding occupational redundancy in rockshelter use, Binford writes: 
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“Because the location of these natural facilities do not change, and 

because the location of certain activities are topographically specialized, 

the same caves and rockshelters are used repeatedly for essentially the 

same purpose, that is, as natural shelters for hunting parties exploiting the 

surrounding area during specified seasons or for specific game” 

(1978b:490). 

Binford’s account underscores the linkage between places on the landscape and specific 

economic activities, and offers a glimpse into the emic planning and decision making 

processes of hunter-gatherers.  At high latitude, the Nunamuit Eskimo rely heavily on 

logistical mobility and the movement of resources to people, using rockshelters 

exclusively as hunting camps or as shelter from inclement weather. 

In the middle latitudes, rockshelters have a greater tendency to be used as 

seasonal residences, as in the case with the Rarámuri of Mexico (see Graham 1993).  

Additionally, rockshelters are frequently used or inhabited during the “rainy season” in 

equatorial regions.  The Rarámuri homeland lies on an ecotone at the edge of the Sierra 

Madre mountain range in southern Chihuahua, Mexico.  Graham (1993) describes the 

settlement patterning of these mobile agro-pastoralists as having three types of residences 

during a typical annual cycle:  1) main residences located on the valley floor for warm 

weather habitation up to six or more months of the year; 2) winter residences located on 

the upland mountain slopes frequently located in rockshelters and occupied during the 

coldest three to four months of the year (December to March); and 3) agricultural 

residences occupied to tend fields or to participate in cooperative work parties.  Here, 
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rockshelters are selected as winter habitations because they provide favorable sun 

exposure and protection from the weather. 

Parkington and Mills view certain rockshelters as hunting camps, and state, 

“…the clearly single focus of the cave is used to guarantee a public distribution of food 

and raw material resources by enforcing extreme juxtaposition among unrelated 

individuals” (1991:359).  They contrast these “arm’s length relationships” in a 

rockshelter with the more private nature of kin-related windbreaks at open-air camps; 

implying that the occupants of rockshelters typically share the bounty of the hunt because 

they return to a public staging area—the rockshelter. 

Nicholson and Cane’s (1991) informants from the Western Desert described 

rockshelter use as generally limited to the rainy season.  On the basis of ethnographic 

information, they divided rockshelters into two types—those used for occupation, and 

those used for sacred or ceremonial activities.  They note that rockshelters used for 

habitation tended to be smaller than those used for sacred activities.  Describing some 

post-depositional disturbance by humans, Nicholson and Cane write:  

“…evidence of artificial disturbance where the Aborigines have moved 

the silt floor deposit to form linear mounds along the front edge of the 

deposit.  These were constructed to prevent water entering the central part 

of the shelter during the wet season and to clear uncomfortable objects 

from the sleeping area” (1991:288). 
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They also provide some support for the use of gender-specific artifacts in the presence or 

absence of grinding slabs and the occupying group’s composition. 

Gorecki’s (1991) ethnoarchaeological studies of Papua New Guinea 

horticulturalists’ usage of rockshelters in the Jimi Valley may offer insights into the 

continued use and occupation of upland rockshelters in the Mid-Atlantic region 

throughout prehistory.  He writes,  

“Every Melpa living in the Jimi has a mental map of the landscape 

including the precise location of a number of artificial or rock shelters 

hidden in the rugged rainforest.  This map differs between individuals, 

even brothers, and is constantly updated with experience gained from 

hunting trips” (1991:240). 

He continues; “[r]ock shelters are fixed in the landscape and thus their relative state of 

comfort is known in advance” (1991:241).  Also, according to Gorecki; “[s]leeping areas 

were always associated with hearths and tend to be located along or near a wall” 

(1991:254).  Associations between specific behaviors and certain zones within 

rockshelters are apparent from ethnoarchaeological research. 

Frequently, certain types of items termed site furniture are left or intentionally 

cached by human hunter-gatherers at campsites and in rockshelters between uses (see 

Binford 1979).  Site furniture is a strong cultural marker and may provide clues regarding 

technological organization, group mobility, and territoriality.  Site furniture can also 

establish and reinforce “site ownership” or usage rights to rockshelters.  Galanidou states; 
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“[i]n the absence of the people who use the site, their site furniture makes an explicit 

statement about them.  This is particularly important where rockshelters are used 

intermittently by groups that have a territory to maintain” (1997:30).  Site furniture and 

caching strategies are also indicative of occupational redundancy, meaning their 

occurrence indicates plans to return and reuse the location in a similar manner.  Site 

furniture and caches create a positive feedback loop focused on particular places on the 

landscape that offer specific resource options. 

Refuse Management 

 An informative avenue of behavioral inquiry is how mobile peoples manage their 

material debris (see Binford 1978a, 1983; Clark 1991; Murray 1980; Politus 2006, 2007; 

Schiffer 1987; Tani 1995).  Refuse disposal and use of space differs between short-term 

camps and longer occupied base camps or villages.  The duration of occupation and 

abandonment circumstances both influence waste management behaviors at campsites.  

Tani writes; “[t]he main characteristics of sites with short occupations…include clustered 

primary refuse deposits within an area surrounded by scattered refuse of larger pieces” 

(1995:245).  Tani is concerned with refuse structure, gauging occupation span and the 

location of activities by identifying zones of primary discard and activity area 

maintenance behaviors.   

Politus (2007) observed the use of space and discard patterns of the Nukak during 

residential camp occupation.  He reports significant differences with respect to their 

waste discard and management between the rainy and dry seasons due to different 
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occupational characteristics and camp layouts between the two types of camps made 

during these periods.  He also observed that cleaning efforts ceased with predicted 

abandonment of a residential camp.   

Hearth Use 

Hearths are important focal points around which activities and social interaction 

are organized (see Fisher and Strickland 1991; Galanidou 1997; Jones 1993; Stevenson 

1985).  Used by all foraging groups, hearths (and associated hearth-centered activities) 

are typically found in rockshelters.  Therefore it is necessary to be familiar with the 

current theory surrounding the study of hearthside activities.  There is a certain amount of 

redundancy in the ways in which people arrange themselves and work around hearths, as 

well as in the ways they manage their refuse generated during various activities (Binford 

1983).  Hearth-centered formational models shed light on the dynamics involved in 

hearth use at hunter-gatherer camps. 

Binford’s (1978a, 1983) model of hunters seated around a hearth and the various 

zones of activity and debris accumulations help to define the scale (order of magnitude) 

at which we should be collecting data at if we are to have any chance of recovering 

behaviorally meaningful patterns.  The model is important because it provides critical 

understanding of debris producing activities at short-term hunter-gatherer camps.  

Binford writes: 

“If we look at the spatial distribution of the tiny bone chips created by 

breaking open the bone to get to the marrow…there is a concentration 
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around the hearth—the drop zone.  These small fragments of bone are 

analogous to the small impact chips formed during the reduction of stone 

cores….  On the other hand, the spatial distribution of the larger pieces of 

bone—the toss zone—is different, because the ends of the bones were 

tossed or placed behind the men….” (1983:153). 

Archaeologists need to be aware of size-sensitive analyses to be able to capitalize 

on important ethnoarchaeological insights like these.  Stevenson’s (1985) models 

carry the hearth model further by describing various vectors and agents of size-

sorting processes that are due to human activity during occupation. 

Hearths are integral to cooking and processing of prey animals.  Murty reports an 

ethnoarchaeological account from the Kurnool Cave areas in south India: 

“After consumption of the roasted meat, the bone marrow is consumed 

either by sucking, or by crushing the bone in the mouth, and hard bones 

are broken open with a stone.  And most of the woods used in such open 

fireplaces turn into ashes (not into charcoals) when the flame dies down” 

(1985:197). 

Hearths are not always easily recognized in the archaeological record because they do not 

always contain charcoal nor are they always excavated into the ground or ringed with 

rocks.  In fact, their locations may be indirectly suggested by arcing zones of refuse 

debris and evidence of burning on artifacts. 
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The number of hearths and hearth spacing are potentially informative measures of 

patterned variability at hunter-gatherer camps.  Nicholson and Cane write: “…sleeping 

hearths are generally more closely spaced at an average distance of 2.0 m compared with 

2.6 m for cooking hearths” (1991:349).   They also see a clear positive correlation 

between number of hearths and occupying population numbers.  It is obvious that 

researchers must first collect finer and more uniform data from multiple rockshelters 

before meaningful comparisons can be made regarding important issues such as these. 

Galanidou (2000) offers a survey of the use of space in caves and rockshelters and 

a synthesis of the archaeological evidence.  She is interested in how the functional 

aspects of shelter use are intertwined with social and symbolic dimensions of spatial 

behavior.  Evaluating the cross-cultural validity of certain generalizations about mobile 

people’s use of space in rockshelters, Galanidou writes:   

“Without single exception, life in rockshelters unfolds around hearths.  

Sources of warmth and comfort, hearths mark both physically and 

mentally the boundaries between the domestic and the wild.  They are thus 

an important element of human adaptation to the constraints of caves or 

rockshelters.  Moreover, hearths play a structural role in the spatial 

organi[z]ation of humans and their activities by maintaining and 

reproducing the coherence of human groups” (1997:26). 
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She also argues that the number of contemporaneous hearths is a culturally specific 

variable; but, in my opinion, this may just as well be influenced by environmental 

options/constraints and the number of campers present during the occupation. 

Behavioral models by Binford (1983) and Stevenson (1991) are important 

because they stress the importance of human body size and positioning around outdoor 

hearths.  From behavioral observations of the use of space from three Aché camps, Jones 

(1993) reports that the mean distance from a fire for adult debris producing activities was 

57.0 ± 24 cm. 

Bone Debris 

Enloe’s (1993) ethnoarchaeology of marrow cracking using Nunamiut data is 

aimed at distinguishing consumption from mass marrow processing activities.  He saw 

significant differences in element representation, fragment size, and variation in fragment 

size between the two different behavioral contexts.  Enloe asks, “[w]hat, after 

unretouched lithic debitage, could be more ubiquitous and underutilized in the 

archaeological record of prehistoric hunter/gatherers than long bone shaft splinters” 

(1993:82)?  Enloe et al. (1994) use spatial analysis to examine patterns of faunal 

processing at the Upper Paleolithic site of Pincevent in light of ethnoarchaeological data.  

The tell-tale signs of marrow extraction are easily recognizable; according to Jones; 

“Ache break marrow-bearing bones of larger animals by creating a spiral fracture down 

the shaft of the bone or by breaking the shaft into numerous fragments” (1993:108). 
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Madrigal and Capaldo (1999) present middle-range data on the kilocalorie yield 

of marrow from the long bones, mandibles, and phalanges of white-tailed deer.  Outram 

(2001) stresses the importance of so-called “indeterminate” bone fragments to the 

identification of bone marrow and grease exploitation, and offers methods to incorporate 

indeterminate fragments (the most typical type of bone found in rockshelters) into 

archaeological analyses. 

Oliver views butchery, cooking preparation, and consumption as separate 

behaviors.  While butchery is the sectioning of the carcass: 

“Cooking preparation breakage is a limited behavior where the bone is 

broken immediately prior to cooking specifically to facilitate placement in 

a cooking pot (pot-sizing) or on a fire for roasting (hearth-sizing).  Finally, 

a bone is defined as having been broken for consumption if the marrow 

and/or cancellous tissue is eaten immediately after breakage” (1993:203). 

Secondary butchery and defleshing are typically done at a camp.  He also notes, despite 

certain size and transport-dependent butchery patterns, that carcasses are generally 

butchered into similar units.  Oliver stresses: “[c]arcass size clearly influences the 

location and intensity of initial butchery” (1993:208).  With larger carcasses butchered at 

the kill site, and smaller ones transported to a camp or other location intact.  A useful 

scale of animal carcass size-classes is used, indicating manageable packages to larger 

ones requiring the help of others to transport.  During initial butchery of larger prey at the 

kill site, Oliver notes: 
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“Rib slabs of four to five ribs may be preferred for transport because they 

make convenient ‘bowls’ in which smaller body parts may be placed.  

Further processing of the partially defleshed axial parts is delayed until 

their arrival in camp where boiling and roasting occur” (1993:209). 

He also notes that entire limbs are typically brought to camp.  This has direct implications 

for the faunal assemblages typically found in rockshelters that were used as hunting 

camps and our ability as researchers to link archaeological remains with human behavior. 

At rockshelter sites, we should not expect to see evidence for primary butchering 

activities so much as evidence for secondary butchery, consumption, and subsequent 

processing activities like roasting of marrow bones or the rendering of bone grease.  

Flannery (1986) calls this category of behavior “animal processing and/or eating”.  

Generally speaking for large ungulates and other large-body size prey, primary butchery 

is done at or near the location of the kill.  The ethnoarchaeological literature supports this 

claim.  For example, according to Brumbach and Jarvenpa; “[t]he actual location where a 

moose is killed rarely coincides with the site accommodating tents, drying racks, and 

other temporary facilities housing a hunting party” (1997:431).  Subsets of the field-

butchered carcass like legs and rib packages are likely to be transported to an open-air 

camp or a rockshelter for further hearthside processing.  Conversely, smaller sized prey 

might be transported to an open-air camp or rockshelter for primary butchery or roasting.  

See O’Connell et al. (1988) and Oliver (1993) for ethnoarchaeological studies of Hadza 

hunting, butchery, and bone transport.  Their study suggests that body part transport 

patterns are best expressed in terms of maximizing nutritional benefit relative to the costs 
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of processing and transport.  Oliver (1993) adds two other variables that guide transport 

decisions—carcass size and later processing options like cooking. 

Summary of Ethnographic Insights 

It should be clear from the above ethnoarchaeological examples, that behavioral 

inference from archaeological rockshelter deposits is anything but straightforward.  

Archaeologists need to be realistic with respect to what they might find in the material 

record of rockshelters.  The following considerations apply: 

• Only a subset of rockshelter related activities took place within the sheltered 

space. 

• Rockshelters serve diverse functions for their occupants; they can function as 

short-term camps, special purpose camps, and base camps. 

• Emic mental maps of the landscape include rockshelters, resulting in occupational 

redundancy. 

• Seasonality and global latitude influence rockshelter usage. 

• Archaeological resolution at rockshelters should be sensitive to behavioral and 

formational processes at a human scale. 

• Waste management behaviors are influenced by occupational duration, 

abandonment circumstances, and seasonality. 

• Hearths serve as focal points for activities in rockshelters and short-term camps. 

• Bone refuse documents on-site activities, as well as butchery and transport 

decisions. 
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• Site furniture and caches left during site abandonment provide evidence of 

mobility, occupational redundancy, site ownership, and territoriality. 

 

The Behavioral Significance of Small Artifacts 

With respect to artifact class distinctions, smaller sized primary refuse like lithic 

debitage and fine bone fragments have proven to be most informative about where the 

activities that produced them took place (Hull 1987, Keeley 1991, Stevenson 1991).  In 

this research, the term “small” refers to items measuring less than 6 mm at their largest 

dimension.  It is widely accepted that artifact size plays a major role in the spatial 

arrangement of artifacts.  In addition to natural formation processes discussed in the 

previous chapter, frequently used sites like rockshelters and other persistent places on the 

landscape are subject to cultural transforms like waste management (Tani 1995), 

trampling, scavenging, and reoccupation.  From his ethnoarchaeological observations, 

Clark describes the Lacadones’ nonchalant attitude regarding small retouch flakes; 

“[t]hese minute flakes are often left as defacto refuse in areas of frequent use because 

they are too small to be dangerous, and they quickly become incorporated into the floor” 

(1991:73).  Small artifacts are likely to escape cleanup efforts, but may be more 

susceptible to transport by wind, water, and needle ice (Hilton 2003).  Since they can 

easily be redistributed both horizontally and vertically, care must be used when analyzing 

the spatial distribution of small artifacts to infer cultural formation processes.  However, 

small items should be sought after and collected to detect patterning where researchers 

have not previously looked. 
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The McKellar Principle (McKellar 1983; Schiffer 1987) implies that small items 

of debris tend to stay closest to the activity locus where the debris was created, and are 

likely to be missed during activity area clean-up efforts.  It is crucial for researchers to be 

aware of size sorting processes.  According to Stevenson, “…size sorting within domestic 

and intensively occupied areas may be one of the few recurrent phenomena we can 

expect to find at hunter-gatherer campsites” (1991:269).  Size sorting due to low-intensity 

waste management during site maintenance activities is a bit more difficult to see 

archaeologically, but still evident in the refuse structure typical of upland rockshelters (cf. 

Bartram et al. 1991; Clark 1991; Keeley 1991; Murray 1980; Tani 1995).  This calls for 

the use of fine grained data collection methodology informed by sound 

ethnoarchaeological theory.  Other types of activities such as tool maintenance and prey 

animal processing are best represented by small, often overlooked material debris (cf. 

Binford 1978a, b; Keeley 1982; Stevenson 1991; Todd and Rapson 1988; Todd and 

Stanford 1992). 

Within a rockshelter deposit, substrate density affects the sorting and distribution 

of small artifacts and can potentially be influenced by degree of substrate compaction and 

grain-size.  Hilton points out that; “…the tendency of some smaller flakes to become 

firmly anchored in the pockets of surface gravels is an important factor that should not be 

discounted” (2003:191).  Stevenson (1985, 1991) stresses that smaller artifacts are more 

likely to become embedded in occupation surfaces by trampling from foot traffic than 

larger ones.  A rockshelter may provide a protected environment for the preservation of 

behavioral evidence, depending upon whether the sediment fabric of the surface was 
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highly compact or loosely consolidated at the time of deposition.  Again, small artifacts 

have the potential to yield behavioral information concerning activities, but post-

depositional effects must be assessed in order to arrive at meaningful interpretations 

during spatial analyses. 

As the search for behaviorally meaningful data is pursued on the basis of size-

sorting processes, other natural agents (that also tend to sort items by size) must be 

controlled for or ruled out.  Unlike large dry rockshelters, upland rockshelters in the Mid-

Atlantic tend to receive water infiltration on a seasonal basis.  Water moving through the 

profile adds an additional challenge to characterizing the complex formation processes 

associated with the formation and evolution of these sediment traps.  This process not 

only compromises some of the perishable organic archaeological materials, but also tends 

to mask any visible depositional stratigraphy through eluviation and soil genesis.  

Contrary to Montag’s (2001) suggestion that Pennsylvania rockshelters’ relatively 

constant rate of sedimentation precludes soil formation, pedogenesis does occur.  

Archaeological interpretation of these sites necessitates working in conjunction with a 

soil scientist capable of interpreting sedimentation rates and sediment sources from 

laboratory analysis of soil columns taken in 5 cm bulk samples.   As pointed out in 

Chapter 3, faunalturbation, frost wedging, and slope processes can rearrange and mix 

artifacts at upland rockshelters as well.  Close corroboration with a soil scientist is 

essential to allow an understanding of natural formation processes and the rate of 

sediment deposition in upland rockshelters. 
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Human Scale 

It can be argued that the 1 m2 test unit has become the standard archaeological 

analytic unit more for the sake of convenience than for the sake of behavioral 

interpretation.  While a reasonable increment of measure for mapping archaeological 

sites, a one meter collection unit is too coarse to capture potentially informative spatial 

variation in tune with human body mechanics.  Rather, an excavation scale must be 

employed that will allow meaningful comparative analyses of spatial patterning among 

rockshelter and open-air sites alike.  Only then will we be able to accomplish what 

Montag (2001) set out to do with her dissertation research; specifically, to recognize and 

compare what she calls “household activity sets” from different site contexts. 

Researchers would do well to reassess the minimum size of their collection units 

by realizing the scale at which recognizable patterned variability exists.  One vector of 

influence resulting in patterned artifact and feature distributions is the habitual body 

movements of humans while engaged in performing specific activities like cooking, stone 

tool working, bone processing, refuse management, and other camp-related activities.  

Another vector is the average dimensions of the human body.  Humans are bilaterally 

symmetrical, meaning we have a front, a back, a left side, and a right side.  While there is 

great variation in human body dimensions, the NASA data employed below proves that 

average ranges for adult males and females can be determined.  These ranges can then be 

used by archaeologists to tailor their methodologies to better accommodate the smallest 

behavioral denomination—the individual. 
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NASA’s Body Dimension Data 

A good place to start to reconcile archaeological scale with ethnographic scale is 

to use human body dimensions as baselines for choosing our analytic units (see Panero 

and Zelnik 1979).  Anthropometry and body mechanics are reported by the Habitability 

and Environmental Factors Division of NASA, at the Johnson Space Center in Houston, 

Texas.  The personal space taken up by the human body and all its range of motions is 

referred to by these researchers as the body envelope.  Nowhere is the “body envelope” 

more scrutinized than in the production of spacecraft and space stations—so their data 

should be adequate for determining minimum analytic unit size for mapping humans in 

their life space.  To best accommodate crew members and visiting personnel of both 

genders and from a wide range of ethnic backgrounds in the design of the seats and 

workstations, data were collected for human body size, posture, and movement.  While 

the report was not meant to give averages representative of the world’s population, it 

sufficiently covers the range of human body dimensions for crew member 

accommodation by sampling adult males from the United States as the larger end of the 

curve and adult females from Japan as representing the smallest overall physical 

dimensions.  The goal was to establish a cutoff range at the high end of the modern reach 

boundary for adult males—so as to provide complete coverage of human statures 

throughout prehistory with a formational model depicting a seated individual and the 

potential range of fallout for debris-producing activities. 

The data for “grasp reach limits” can be used as a baseline for matching 

archaeological units with human-scale activities, and can be found on the internet at: 
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http://msis.jsc.nasa.gov/sections/section03.htm.  The measurements were taken on a 

horizontal plane at various heights relative to what they call the “seat reference point”, or 

for our purposes, the base of the human spine.  The limits are mapped as arcs radiating 

out from the seat reference point of a hypothetical seated human.  Grasp reach limits vary 

according to the height above the seat reference point, but all fall within the span of one 

meter; I chose the measurement sets taken at +46 cm to estimate average arm positioning 

while working on stone tools.  At this height, it is evident that the average grasp ranges 

for adult American females and males span 65.2 to 88.2 cm directly in front of the body 

and 64 to 90 cm laterally out from the body on both sides, respectively.  We can then 

infer that the fallout created during debris producing activities will fall well within the 

defined grasp reach limits outlined in the NASA report.  A seated individual engaged in 

debris producing activities like flintknapping or bone processing does not work with their 

arms stretched to the limits of their grasp reach envelope; rather, they primarily work 

with their arms bent close into their body torso for stability, creating a concentrated 

primary drop zone approximately half the diameter of their grasp limit that fans out 

between the legs of the worker. 

Drop Zone Model 

The model (Figure 4-1) was created by plotting NASA’s data for right hand reach 

envelope from the 95th percentile of American males using SURFER 8 mapping 

software; mirroring the range on the left side, to delimit the largest possible drop zone for 

a seated individual.  The model shows the space across which primary refuse can be 

distributed and the appropriate scale to capture formational data.  By this rationale, 
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excavating in 50 cm2 quads opens up the potential to detect various size sorting processes 

that are informative of activity zones and cultural formation processes. 

The arm’s-length scale at which ethnoarchaeological observations are made is 

blurred within the analytic space of one-square meter.  In other words, due to the physical 

size range of humans, archaeological collection units measuring 50 cm2 capture 

potentially meaningful traces of human behavior that are lost at the 1 m2 level of spatial 

resolution.  The data presented by NASA suggests that sub-meter analytic units are most 

appropriate even in the best-case scenario of a well-preserved short-term occupation, let 

alone the overlapping palimpsest of occupations typically encountered at rockshelters.  

Our understanding of spatial organization in the archaeological record of the Middle 

Atlantic will not advance by conducting excavations at a scale too coarse to detect 

meaningful patterning that results from an individual performing debris producing 

activities. 

 

Archaeological Units 

Archaeological site structure is inextricably linked to the size of our collection 

units.  On the basis of ethnoarchaeological research, Binford (1978a) illustrates four 

variable behavioral dimensions that can alter the patterns of assemblage content and 

spatial structure of an occupation which are as follows: 1) activity structure, 2) 

technological organization, 3) disposal mode, and 4) spatial organization.  Investigating 
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these behavioral dimensions holds the key to advancing our knowledge of prehistoric site 

structure interpreted from the archaeological record.   

Archaeological Site Structure 

Archaeological investigations at rockshelters are necessarily linked to site 

sturcture.  Site structure is defined as, “…the patterned distribution of artifacts, features, 

and other materials in site space” (Wandsnider 1996:319).  How to best capture, describe, 

and interpret the site structure of hunter-gatherer occupations is a current subject of 

debate.  Enloe et al. state with regard to site structure; “[t]he variety of patterns 

observable depends on the methods of display and the scale of the units of observation.  

We noted different patterns when we changed the scale of the units from 1 m to 50 cm for 

the density contour plots” (1994:122).  The authors hinted that these “different patterns” 

may represent a loss of behavioral information.  I propose that in addition to showing 

more accurately the distributions of items at a more appropriate scale for capturing 

contextual evidence, 50 cm units allow better partitioning of the concentrations when 

searching for clusters.  Cluster analysis has been shown to corroborate the information 

conveyed by distributional contour plots, and to provide accurate results together with 

reference to identified features (Rigaud and Simek 1991; Simek and Larick 1983).  

Despite the straightforward goal of linking their spatial data to past activities, processual 

archaeologists have spent the past two decades attempting to reconcile archaeological 

spatial signatures with behavioral interpretation. 
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Wandsnider (1996) argues that over 20 years of archaeological spatial analysis 

have generated little new knowledge.  According to her, this is due in part to a lack of 

congruency between methods of characterization and understanding of formation 

processes, as well as a lack of a means to carry out rigorous comparative spatial analyses.  

To rectify this, she identifies site maintenance behaviors by analyzing the relative 

frequencies of small and large artifacts to measure the process in terms of a size sorting 

index that is contingent upon small analytic spatial units of uniform size.  High negative 

index values indicate that most artifacts in a lot are large, while high positive values 

document the presence of mostly small artifacts.  Values around zero indicate a mixture 

of artifact sizes.  Searching the site structure for variances in index values can help 

identify areas of maintained activity areas verses toss zones and trash dumps.  Zones of 

discard become apparent only when the degree of fragmentation and artifact size are 

considered. 

Galanidou’s (1993, 1997a, 1997b) research involved the examination of Upper 

Paleolithic spatial organization in rockshelters using two case studies from northwestern 

Greece, Klithi and Kastritsa.  She claims that the activity area models like Binford’s 

(1978) is reconstructionist and inappropriate to the study of most Paleolithic sites.  She 

argues that the downfall of most archaeological spatial analyses are; “…not because we 

lack sensitive analytic techniques for pattern identification, but because our units of 

analysis, expected scale of spatial resolution and working hypotheses have not always 

been realistic” (Galanidou 1997:1).  Her perspective is the result of dealing with 

overlapping occupations within the confines of rockshelters.  She is convinced that 
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activity area is a concept more relevant to the ethnographic present than the 

archaeological record.  Galanidou writes; “[a]ctivity area research is most valuable in 

sites of low density and high resolution where rapid sedimentation has preserved pristine 

living floors” (1997:1).  She argues that the palimpsest nature of rockshelter sites requires 

researchers to use a different approach.  There is merit to both perspectives. 

Galanidou follows what she calls a site-structural approach (see also Wandsnider 

1996), claiming that it differs from the reconstructionist approach in that it looks for 

hearth-related distributions rather than for activity areas, and seeks redundant patterns of 

spatial structure that may transcend multiple events instead of trying to reconstruct spatial 

arrangements during a single behavioral event.  Redundancy is used to describe robust 

spatial patterns that recur and may be due either to human behavior or post-depositional 

disturbance.  She goes on to state that this approach does not assume that, “…any 

common human principle has directed the organization of space, instead looking for 

cultural variability in site structure” (Galanidou 1997:1).  In my opinion, she is too eager 

to dismiss human body mechanics in favor of a strictly post-processual/structuralist 

paradigm.  I tend more to the views of Binford (1983) and Fisher and Strickland (1989, 

1991) that human beings share a number of physiological concerns and scalar 

interactions.  Her site-structural reasoning, however, is sound and has great potential to 

advance the discipline beyond the largely worthless creation of site typologies. 

Galanidou (1997) is concerned with how to decide upon behaviorally significant 

units of analysis within archaeological palimpsests—the cumulative result of intermittent 

episodes of human activity resulting from high mobility.  Her strategy identifies 
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redundant patterns of site structure by integrating: 1) refitting, 2) quantitative analysis, 

and 3) visual inspection.  Galanidou states: 

“This approach is not supposed to result in cinematographic shots of 

everyday life in the Upper Paleolithic.  Instead, it seeks redundant patterns 

in site structure, any changes they may have undergone through time, and 

any clues they may have to offer us concerning site function, degree of 

speciali[z]ation and intensity of occupation, and other natural factors in 

the formation of deposits” (1997:19). 

Capturing the redundant spatial patterning of the archaeological record of hunter-

gatherers is an attainable goal; from that stage, it is open to interpretation and debate.  

Without the proper data, interpreting the nature of prehistoric rockshelter use is simply 

speculation. 

Galanidou (1997) lists some common dimensions of variability in site structure:  

First, occupants invest different amounts of energy in site furniture.  Second, hearths 

signify the minimum unit of occupation.  Third, in palimpsests, only redundant patterns 

of spatial organization can be described with certainty.  Fourth, activities often overlap 

and are not segregated in space.  Fifth, people transform shelters into domestic spaces 

according to social, symbolic, and functional conventions of their culture.  Sixth, 

occupants may establish and convey ownership of the rockshelter through artifacts and 

site furniture left on site.  Again, I disagree with Galanidou’s complete dismissal of 

human body size as having no influence on site structure.  Binford (1983) suggests that 
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certain types of spatial patterns are the result of human body mechanics and the above 

model based upon NASA anthropometric data convincingly demonstrates this; however, 

I do not mean to imply that there is no social information encoded in spatial distributions.  

Human body mechanics must be used to set the baseline scale for archaeological 

recovery, and from there we can make more sense of the social implications. 

Precedents of Excavation Unit Size 

One-meter and 5-foot square excavation units have been the dominant scale of 

recovery for most work in rockshelters in Pennsylvania and the Middle Atlantic Region.  

Following the norm for standard archaeological procedure, researchers never give much 

thought to what they might be missing at this level of recovery resolution.  Until recently, 

Pennsylvania rockshelter excavations have been generally carried out at coarse scales of 

resolution.  At Sheep Rock Shelter 5 ft units were excavated at 3-6 in levels (see Michels 

and Smith 1967); and even Meadowcroft Rockshelter  was excavated using 1m2 units in 5 

and 10 cm levels as the standard lot size for non-piece-plotted items (see Carlisle and 

Adovasio 1984). Brush (1990, 2006) used 2m2 units for his rockshelter investigations 

from Ohio. 

From Dameron Rockshelter, Vento et al. (1980) present the relative distributions 

of flaked stone tools, lithic debitage, ground stone tools, prehistoric ceramics, vertebrate 

faunal remains, and molluscan remains displayed artifact densities and their spatial 

relation to the spatial constraints of the rockshelter as well as to cultural features.  

Visually, their plots appear blocky and coarse.  This is due to the relatively low number 
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of excavation units in relation to the relatively small total site area.  Although they were 

using an inadequate scale for detecting formational clues, they describe the relative 

frequencies of artifacts by horizontal levels.  They succeeded in visually displaying 

coarse lot counts and therefore could make inferences concerning occupational intensity 

over time as reflected by depth, and very general inferences regarding the differential use 

of space across the site area. 

Thomas’s (1985) excavation data from Hidden Cave, Nevada, were derived from 

1 m2 lot counts and used to plot density distributions by artifact type and vertical 

stratigraphic provenience.  Due to the size of the collection units, instead of fine-grained 

spatial analytical techniques like nearest neighbor or dimensional analysis, Thomas used; 

“… a graphic device for pattern inspection [was] more appropriate.  Density isopleths or 

trend surface analysis allow[ed] graphic inspection of general patterns on an idealized 

surface on which high densities appear as peaks…” (1985:322).  He plotted density 

isopleth overlays by stratum at varying contour intervals for both individual artifact types 

and composite assemblages. 

At Guilá Naquitz Rockshelter, 61 1 m2 units were excavated in 10 cm arbitrary 

levels within strata and screened through 6 mm and then 2 mm hardware cloth (Flannery 

1986).  Tools and larger items were piece-plotted by recording the depth, distance from 

north, and distance from west within each square.  From the screened materials, lot 

counts for seventeen major categories of debris from horizontally distinct zones make up 

the distributional data sets from which behavioral inferences were made during the spatial 

analysis of the site.  Flannery is clear with respect to why he chose to use contour lines to 
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represent artifact densities, and even alludes to the method of grid square shading, like 

that found in the approach of Vento et al. (1980), looking to improve display options.  

Flannery also makes the point that the contour plots are descriptive not analytic, but that 

initial visual inspection of square-by-square raw counts is the base point of departure for 

further analyses (1986:322-23).  Spencer and Flannery note that the data can be plotted, 

“…yielding high-quality maps that facilitate visual inspection of the distributional 

patterns and thus permit first-level generalizations regarding the nature of these patterns” 

(1986:333).   

Some of the most detailed rockshelter excavation techniques were developed in 

France by Bordes (1972) and Movius (1975), wherein every item was point-

provenienced, regardless of size.  Johnson (1984) shows the analytic value of cell 

frequency recording in the analysis of artifact distributions, by collapsing the rigorously 

collected piece-plot data from the French Upper Paleolithic site of Pincivent into coarser 

lot proveniences or quadrats measuring 40 cm x 40 cm.  He successfully demonstrates 

that lot counts are more analytically useful for classes of artifacts like fine lithic debitage 

and small bone fragments.  Rather than piece plotting every individual item, he suggests 

that the plotting of classed lot densities should be used in conjunction with piece-plotting 

of formal tools other selected classes.  Regarding the challenges of archaeological 

interpretation, Johnson notes: 

“The underlying problem is simply that the resolution of conventional 

grid-squares is insufficient to explore the full information potential of the 

majority of excavated sites.  Increased resolution of collection units (i.e. 
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smaller units), together with more limited and explicitly controlled use of 

coordinates or mapping for larger finds, is seen as the solution to these 

problems” (1984:93). 

More credence should be given to Johnson’s words; if conventional 1 m2 grid-squares are 

insufficient to make behavioral interpretations, we must adjust our methods.  According 

to Tani: “[d]ata collection in fieldwork has to be refocused in order to obtain and record 

relevant information on refuse structure” (1995:249). 

 Recent archaeological investigations at the Sandrocks Shelter (36GR68) in 

western Pennsylvania were conducted using 1 m2 analytic units.  Montag writes, “…one-

by-one meter excavation units were used as a basic element of spatial analysis because 

they were the smallest unit excavated across the site” (2001:115).  In a self-fulfilling 

methodological prophecy, researchers are stuck with 1 m resolution during analyses 

simply because they do not question the analytic utility of this scale. 

50 cm2 Units 

With respect to collection unit size, just how small is small enough?  Of all the 

metric excavation unit sizes that have been put to use in American Archaeology (i.e. 1 m, 

0.75 m, 0.5 m, 0.25 m), ethnoarchaeology and the NASA data suggest that we need to be 

using at least 0.5 m analytic units for site structural comparative analyses for all hunter-

gatherer sites, especially short-duration occupations (Binford 1983; Jones 1993; Sullivan 

1992).  Even finer collection units, measuring 25 x 25 cm units in 3 cm spits, have 

recently been employed during pit excavations (1-2 m2) of 10 rockshelters in the Ituri 
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Rainforest to investigate site formation processes (see Mercader et al. 2003). The nature 

of the sediments in upland rockshelters of the Mid-Atlantic is another contributing factor 

conditioning what archaeological resolution to use.  Roof-fall slabs of varying sizes 

comprise a substantial proportion of the total sediments to be dealt with during 

excavation at sandstone rockshelters.  Excavation control of 25 cm collection units 

removed in 3 cm levels would be hindered by the roof-fall and coarse sediments.  We 

must be concerned with information return, but at the same time need to recognize when 

the point of overkill or diminishing returns is reached. 

Size-sensitive piece-plotting and 50 cm collection lots at 5 cm levels are arguably 

the best compromise for upland rockshelters in the Middle Atlantic region.  In addition, 5 

cm spits (or arbitrary levels within strata) match up with modern pedo-archaeological 

collection techniques for sediment-size analysis, with sampling done in continuous 

vertical columns at 5 cm increments (see Timpson and Foss 1992).  While shallower 

levels may be warranted in some cases, 10 cm levels are too coarse for separating out 

depositional episodes.  It is beneficial when archaeological levels can be directly 

correlated with the same units of observation used by pedologists. 

The arm’s-length scale at which ethnoarchaeological observations are made is 

blurred within the analytic space of one-square meter.  In other words, due to the physical 

size range of humans, archaeological collection units measuring 50 cm2 capture 

potentially meaningful traces of human behavior that are lost at the 1 m2 level of spatial 

resolution.  Given these insights, it is puzzling (and unfortunate) that most archaeologists 

are still using 1 m2 resolution to provenience small artifacts. 
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Camping 101 

I subscribe to Brush’s (1990) view that rockshelters were significant locations on 

both the natural and the cultural landscapes; the places where spatially diverse activity 

areas were integrated into distinct living cultural systems.  Adhering to Binford’s (1980) 

model of hunter-gatherer settlement systems, logistical strategies (moving resources to 

people) becomes more important with increased seasonality.  In addition to residential 

sites or “base-camps”, logistical subsistence strategies produce various decentralized 

auxiliary sites like: 1) caches, 2) stations, and 3) locations.  The act of “making camp” 

implies the structuring or ordering of space as a temporary home away from home.  

Different activity zones result as the camp space is compartmentalized to make it 

comfortable and amenable to accomplishing specific tasks.  At their basal level, mobile 

peoples’ campsites include space to work, cook, eat, socialize, and sleep.  As discussed 

above, fire hearths are central features that serve as focal locations while performing 

various activities.  In rockshelters, the physical components (dripline, back wall, talus 

slope) serve to structure the activity zones as well.  Frequently used short-term camps 

tend to include site furniture and caches; while camps occupied for longer periods will 

likely contain secondary trash deposits and possibly storage pits, roasting ovens, or other 

specialized features. 

 Rockshelter occupations differ from those of open-air settings in that space is 

limited and the living space circumscribed by the back wall, sheltered area, and talus 
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slope.  In addition to the natural depositional and downslope processes at rockshelters, 

cultural activities are oriented with the physical components as well.  We should expect 

that the different zones of the rockshelter influenced the positioning of activities during 

any given occupational episode.  For example, sleeping and socializing should tend to be 

conducted towards the back wall of a rockshelter, whereas cooking and other debris 

producing activities should tend to be conducted at or beyond the dripline.  The dripline 

area affords better light and ventilation while still offering some shelter. 

 According to Stevenson (1985), short-term hunter-gatherer campsites form in 

three progressive stages:  1) the initial phase, when settling-in to the campsite occurs 

with gearing-up and construction or refurbishment of features like hearths; 2) the 

exploitation phase, referring to the occupation of the campsite with an emphasis on 

processing and maintenance activities; and 3) the abandonment phase, which is marked 

by decreasing interest in the campsite activities and increasing awareness of anticipated 

needs at future locations.  Politus (2007) points out that cleaning ceases when 

abandonment of a camp is imminent, resulting in what is referred to as abandonment 

refuse.  Caches are most likely made during the abandonment phase.  Cached lithic items 

might be prey-specific weaponry, processing tools, bifaces, raw material, hammerstones, 

and site furniture. 
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Repetitive Spatial Patterning 

As noted in Chapter 2, archaeologists who excavate rockshelters in the Middle 

Atlantic region encounter similar distributional phenomena but rarely produce data sets 

that lend themselves to comparative analyses.  In fact, the spatial patterns are predictable 

and repetitive, marked by arcing distributions of stone tools and debitage, animal bone, 

pottery, and charcoal.  There is little doubt that behavioral information can be encoded in 

these distributions, but our scales of resolution need to be adjusted to capture and 

compare this information and to make investigations relevant to ethnographic insights.  I 

believe that repetitive archaeological spatial patterning is directly related to: 1) the 

mechanics and average dimensions of the human body; 2) shared regularities in human 

perception of the spatial environment and what it means to “make camp”; and 3) 

occupational redundancy. 

With respect to observable uniformity in dwelling dimensions and seating 

positions around hearths, Binford writes: “[t]he simple mechanics of the body contribute 

to both these basic repeated situations and, since these properties are the same for all 

humans, it is no wonder there is a tremendous degree of repetitiveness in the spatial 

measurements of camps used by hunters and gatherers” (1983:173).  We know from the 

average physical size of modern human beings (see Binford 1983) that recording by 

spatial units smaller than 1 meter is requisite—otherwise, archaeological resolution is 

blurred upwards to the group-level where assemblage-based analyses replace spatial 

analyses.  Binford’s work has been corroborated by Jones’s (1993) more recent 

ethnoarchaeological research of short-term occupations. 
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It is difficult enough to realize and capture the archaeological spatial patterning of 

a single-component short-term occupation by prehistoric hunter-gatherers; but the added 

palimpsest effects of multiple occupations superimposed on one another within the 

confined space of a rockshelter significantly compounds the problem.  Add to that the 

natural formation processes acting on rockshelter deposits, and one might conclude that 

defining actual “activity areas” might be an exercise in futility.  A site-structural 

approach (Galanidou 1997; Tani 1995; Wandsnider 1996) focuses first on capturing the 

spatial patterning that does exist; then pursues the search for cultural and natural 

formation clues. 

Yellen (1977) demonstrates that underlying social rules are clearly reflected in the 

spatial patterning of activities using spatial data from !Kung camps.  Regarding spatial 

analyses, Yellen writes:   

“To analyze the observed scatter of remains within a camp…the first step 

should involve identification of debris clusters.  When such clusters have 

been isolated, they may then be described in terms of area, richness, and 

the kinds of remains they contain.  With these three variables, 

comparisons may be made and culturally meaningful patterns sought” 

(1977:135). 

Spatial analytic research has grown considerably since the late 1970’s especially due to 

advancements in spatial technologies and software; however, the goals are still largely 
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the same.  Studies of site structure and size sorting are the most informative spatial 

analyses in characterizing the nature of site occupations. 

Archaeologists operating under Structralist paradigms argue that spatial 

placements mirror social statuses and relations.  I concede that they are potentially 

related, as suggested by Grøn (1991).  Drawing on social psychology, he states that there 

exist rules for who sits where at hunter-gatherer households and camps; the positions by 

convention reflect the sex, age, and social position of the individuals.  Grøn goes on to 

state; “…the clearest spatial structuring of the group is often found at the location where 

eating is carried out…” (1991:101). Brush asserts, “…shared regularities in perception of 

the spatial environment, whether they be on a local or culture-wide level, may lead to 

regularities or patterning in the use of particular spatial locations for particular activities” 

(1990:12). 

In addition to environmental and physical factors, social rules and practices may 

structure the archaeological record at rockshelters.  Grøn  writes; “[t]he study of spatial 

patterns which repeat themselves several times at different sites, naturally, must put the 

emphasis on the comparison between the distributions of the individual types of artifacts, 

waste material, and structural remains at a number of sites”  (1991:102).  Grøn is 

convinced that certain universal factors operate in human spatial behavior, reporting that: 

1) there are rules for where people sit that reflect age, sex, and social position; 2) people 

face a common center of attention (like a hearth) when dwelling space is constricted; 3) 

certain positions are associated with prestige value; and 4) relations between members are 

reflected in spatial positioning relative to each other.  Although Grøn is concerned with 
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prehistoric social structure of mobile cultures and its spatial ramifications within simple 

household dwellings, the notion may applicable to the physical constraints of rockshelter 

occupations. 

At rockshelters, just as in dwellings, there may exist a “seat of honor” that is in 

the optimal position for visual communication with the occupants as well as for visual 

manifestation of dominance over visitors from the outside.  This notion suggests that 

some spatial patterning may be the result of the “hard wiring” of the human brain that 

recognizes certain comforts and advantages when organizing occupational space.  Grøn 

(1991) states that archaeological interpretations along these lines are confounded by: 1) 

improper excavation methods for answering these kinds of questions, 2) lack of relevant 

information from the ethnographic/social anthropology record, and 3) a lack of relevant 

information from social psychology/sociology.  These issues are not open to discussion 

unless we can reliably capture archaeological spatial data and look for characteristic and 

repeated patterns of distribution and artifact condition within and among sites.  He 

suggests that we should start by studying the more simple or restricted situations to 

isolate characteristic elements. 

Occupational Redundancy 

The concept of occupational redundancy refers to reuse of particular fixed spots 

on the landscape (Eerkens 2003; Simms et al. 1997), and contributes to the generation of 

repetitive archaeological spatial patterning.  In the middle and high latitudes, to hunt and 

gather seasonally available resources with predictable distribution, logistical strategies 



111 
 

must be adopted to field personnel at the correct locations on the landscape where 

resources are procured by task groups.  These strategies may include family level hunts, 

hunting-partners, cooperative group tactics, information-sharing networks, etc.  Caching 

strategies and site furniture encourage re-occupation, making short-term campsites 

important elements of settlement systems.  Regarding rockshelters, Straus writes: “…it is 

this redundant, structurally conditioned use of space that allows us to obtain meaningful 

behavioral information from these kinds of sites” (1990:279). 

Place Theory 

The foundation of “place theory” is introduced by Parkington; “[b]y ‘place’ is 

meant not simply the latitude and longitude of an assemblage location but rather the set 

of opportunities offered by the location and thus the likelihood of particular activities 

taking place there” (1980:73).  From a slightly more postprocessual viewpoint, 

Parkington and Mills (1991) define place as “space given meaning” by people.  From a 

more processual stance, Binford (1982) wrote “The Archaeology of Place,” tackling 

issues like economic zonation and hunter-gatherer mobility patterns. 

According to Schlanger (1992) a persistent place is one that is used repeatedly 

during the long-term occupation of a region.  Under this research paradigm, persistent 

places exhibit certain landscape elements (Stafford and Hajic 1992) that influenced 

reoccupation.  Stafford and Hajic write: “…places represent a subset of landscape 

elements with higher probabilities as serving as stopping points under a given mobility 

strategy” (1992:141).  This is where GIS stands to make a valuable contribution to the 
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processing and modeling of long-term land-use and further developing place theory.  For 

example, Llobera (2001) uses concentric radii to describe topographic prominence.  

Endorsing landscape scale approaches to prehistoric settlement studies, Stafford and 

Hajic suggest: “…the spatial patterning of artifacts across the landscape is a function of 

the scale of landforms and the arrangement of landscape elements that served as stopping 

points (places) on those landforms” (1992:158).  Place theory has obvious implications 

for rockshelter studies (see Straus 1990). 

The focus on repeating patterns of spatial structure, rather than the search for 

individual “activity areas,” is more accommodating to the effects of human reoccupation 

of rockshelters and other persistent places.  Small items like fine lithic debitage and bone 

fragments are the best indicators of the locus of hearth-centered and other camp activities.  

It should be evident that collection levels deeper than 5 cm are too coarse to be 

analytically useful to Middle Atlantic rockshelter archaeologists when plotting artifact 

density by collection lot.  Smaller collection units provide a refinement of spatial control 

that permits artifact clusters and activity area boundaries to be more precisely mapped; 

something that is more difficult to do in a dense deposit where a 1 m2 collection unit 

might not allow researchers to see any clustering or the overlap of adjacent clusters. 

 

Human Behaviors at Short-Term Camps 

I focus on short-term campsites of hunter-gatherers because of the nature of the 

majority of rockshelter use in the Middle Atlantic region.  That is not to say that 
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rockshelters are never used as burial locales or as longer-term seasonal residences; but, 

the ethnoarchaeology of short-term hunter-gatherer camps provides the best set of models 

for the majority of the smaller and upland rockshelters in this region.  More residential 

use of rockshelters should be evident in: 1) increased tool diversity, 2) intensive waste 

management behaviors, 3) evidence of storage, and 4) conspicuous/thick midden 

deposits.  With occupational duration of a few hours to a few days, more primary refuse 

can be expected at shorter-term camps.  Jones writes: “[a] comparison of distributions of 

micro-refuse to macro-refuse should indicate covariance between micro- and macro-

refuse in a short-term camp and divergent distributions in longer-term camps” 

(1993:104).  Regardless of their function, rockshelters are distinctive from open-air sites 

because of the constraints on living space and must be approached with special 

archaeological methodologies. 

There are multiple distinct human behaviors detectable by the spatial distribution 

of artifacts at short-term hunter-gatherer camps: 1) hearth use, 2) maintenance of lithic 

tools, 3) animal and plant food or materials processing, 4) site maintenance, 5) trampling 

and scuffing of the occupational surface, 6) caching, 7) sleeping, 8) socializing, and 9) 

digging. 

Hearth Use 

Hearths are built and kindled early during the settling-in phase of occupation of a 

short-term camp, providing a skeletal framework around which all other activities occur.  

According to Jones, fires act as magnets for all Aché activities at short-term camps, 
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observing that: “[n]early all activities in camp take place within less than one meter of a 

fire” (1993:104).  There is no doubt that hearths attracted many activities at short-term 

campsites and rockshelters, but their archaeological visibility is highly variable.  Binford 

writes, “[w]hen people are working at a job which requires the use of a hearth, they tend 

to carry out the task according to a spatial pattern which appears to be universal” 

(1983:149).  Sometimes hearths are dug into the ground, sometimes they are lined with 

clay or stone, and sometimes they are just kindled on the occupational surface.  Charcoal 

is not always left in the hearth because of complete combustion to powdery ash or 

cleaning behaviors; additionally, the presence of clustered or dispersed charcoal may 

represent secondary hearth cleanout dumps.  Fisher and Strickland write: “[t]he 

importance of exterior fires as the location at campsites where adults carry out the 

majority of tasks cannot be overemphasi[z]ed” (1991:222). 

 Tool Maintenance 

Worn-out and broken projectile points are discarded during routine gear 

maintenance at short-term camps.  This patterning is fairly typical, like that reported by 

Walthall (1998) from Dalton occupied rockshelters in the Ozark highlands and 

Cumberland Plateau.  For a distinction between hafting and re-tooling see Keeley (1982, 

1991).  Rather than the place of actual use, rockshelters are typically where hunters 

refurbish their projectiles during “down time”, thus accounting for the great numbers of 

worn-out or broken projectiles and much of the activity represented at rockshelters in the 

Middle Atlantic region.  Use damage and manufacturing errors are distinctive attributes 

of these maintenance behaviors.  Lithic tools that could have been used on site are 
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utilized flakes, scrapers, hammerstones, burins, abraders, etc., and should tend to co-

occur with specific types of associated debris generated during use. 

Due to the enduring nature of lithic tools and debitage, drop and toss zones 

associated with retooling behavior are some of the few recurrent phenomena that 

archaeologists have to examine through time (and among various cultural phases) within 

stratified rockshelter deposits.  From a global perspective, retooling activities were 

widely practiced by stone-age hunters throughout prehistory and are a major source of 

observable spatial patterning at logistical hunting camps.  Knapping locations for 

retooling at rockshelters tend to be located in the sheltered space or the dripline zone, 

presumably to optimize light and for protection from the elements.  Retooling activities 

follow the drop zone model, with small-sized debitage deposited as primary refuse at the 

loci of individual events.  The replaced projectiles that have reached the end of their use 

lives are discarded by direct dropping or by tossing away from the rockshelter and onto 

the talus slope. 

Animal and Plant Processing 

Animal processing behaviors have distinct characteristics ranging from butchery 

to consumption (see Enloe 1993; Oliver 1993).  Hunters on forays frequently consume 

bone marrow and other organs in camp, while meat and hides are intended for transport 

to residential bases.  Breakage patterns, size-sorting, and evidence of thermal alteration in 

distributional analyses can be used to identify these distinct behaviors.  Innovations in 

nutrient extraction technology for both animal and plant resources influenced transport 

and processing decisions. 
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Site Maintenance/Refuse Management 

According to Binford (1983), site maintenance involves two kinds of tactics:  1) 

preventive maintenance like tossing and placing; and 2) post hoc maintenance involving 

actual cleaning and transporting the debris to special dumping areas.  Minimal site 

maintenance is to be expected at short-term camps; however preventative efforts include 

brushing, sweeping, and tossing (see Tani 1995).  Hearth contents and other cleaned 

debris may be transported and dumped resulting in secondary refuse deposits.  Secondary 

refuse deposits are mixed with little or no internal size sorting.  These activities may be 

detectable through distributional analyses of size-sorted artifacts. 

In Tani’s refined view of what he terms “refuse structure”; he breaks activity 

organization down to its basal components: 1) variety; 2) mobility; and 3) duration.  

Refuse management comes into play when refuse is seen as a hindrance to additional 

activities or subsequent occupations.  Anticipated mobility has been demonstrated to be a 

major factor in archaeological site structure at mobile camps (see Kent 1991); and what 

become incorporated into the archaeological record is linked to abandonment phase 

behaviors (see Graham 1993; Stevenson 1985).  Tani (1995:235-237) makes the 

distinction between:  1) primary depositional processes (i.e. discard, tossing, placing, and 

provisional discard; and 2) secondary formation processes (dumping, cleaning, sweeping, 

raking, and trampling). 
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Trampling and Scuffing 

 Human foot traffic embeds small primary refuse debris into the ground while 

dispersing larger artifacts across an occupational surface.  Human trampling studies 

elucidate processes that may sort and damage artifacts left on an occupational surface 

(e.g., Gifford-Gonzalez et al. 1985; Pryor 1988; Stockton 1973).  Stockton writes: “[i]n 

regard to the horizontal action of the foot—scuffage—a large object is more likely to be 

caught squarely on the toe and forced along and up” (1973:116-117).  Politus states: 

“[t]he trampling action of the inhabitants of the camp causes limited horizontal 

displacement of the remains that accumulate on the surface” (2007:143).  As with site 

maintenance, the effects of foot traffic on primary refuse occurs after primary 

depositional activities and can be investigated by size-sensitive distributional plotting 

techniques. 

Caching 

Caching is the act of leaving tools, site furniture, raw materials, seed, etc. at 

certain places on the landscape, thus setting up the potential for reuse of a locale while 

cutting transport costs for the implements required there.  Caching behavior has the 

effects of smoothing out incongruence between time, resources, and places on the 

landscape.  Once made, caches become incorporated into an updated emic inventory that 

associates previous investment with specific locations.  In undifferentiated terrain, 

relocation of a cache depends heavily upon an individual’s memory; however, in terrain 

with highly recognizable topographic features like water or wind gaps, choke points, 
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rockshelters, cliff lines, caches can be located simply by knowing what conditions to look 

for.  There are various types of caches but all potentially influence human mobility, with 

the exception of burial caches.  Rockshelters are good places to make caches, but there is 

also a good chance that an unrelated group might find and use cached items. 

Implement caches have been recovered from open-air archaeological contexts in 

the Delaware Valley of Pennsylvania.  For example, Kinsey (1972) reports a cache of 

five partially complete sandstone adze blanks (or pre-forms) from a sealed feature in the 

Perkiomen level at the Faucett Site.  Similarly, in the Susquehanna Valley, Dames and 

Moore (1995) report a cache of ten celts from excavations of City Island (Burns 2000).  

The large flaked items were associated with Terminal Archaic context, and were in 

various stages of production from late-stage tools to early-stage performs and were made 

from various raw materials:  argillite, diabase, greenstone, and phyllite.  These cached 

assemblages represent task-specific tools (presumably used in canoe construction)—

passive-state gear that is not always in active use, typically stored in site features or on 

prominent landforms.  Caching behavior seems to have been well-established by the Late 

Archaic period in Pennsylvania.  Like rockshelters, caches are important components of 

prehistoric adaptations to the region that need to be evaluated in larger cultural contexts, 

to reveal meaningful patterns and variability. 

Sleeping 

While difficult to detect archaeologically at short-term campsites, sleeping is an 

important activity that should not be overlooked.  Binford writes, “[t]he sleeping 
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arrangements typical of rock shelters are especially interesting, because variations in the 

positions of the beds are determined by the season…” (1983:162). Traces of bedding and 

small hearths may betray the location of sleeping within a rockshelter.  Typically, debris-

free zones along the back wall where the most protection from the elements is offered is 

where evidence for sleeping has been observed, both directly by ethnoarchaeologists 

(Binford 1983; Gorecki 1991; Nicholson and Cane 1991; Parkington and Mills 1991) and 

indirectly by archaeologists (Michels 1994). 

Socializing 

Also difficult to detect in the archaeological record, hearth-centered artifact 

distributions are potential expressions of social structure.  Rockshelters may be occupied 

by mixed task groups or family units, who operate under specific organizational and 

perceived rules for carrying out activities and relating to one another.  At short-term 

camps, socializing is carried out around hearths; and at residential camps, socializing is 

carried out in central places and also around hearths. 

Digging 

 Nicholson and Cane (1991) document aborigines clearing the silt floor of 

rockshelters and constructing linear mounds along the dripline to prevent water from 

entering the shelter during the rainy season.  Actions like this as well as the digging of pit 

features can cause severe mixing of rockshelter deposits of which archaeologists should 

be aware (Straus 1990). 
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Model of Behavioral Zones Expected at Rockshelters 

In general, rockshelters are more spatially restricted and directionally oriented 

than are open-air sites.  Walthall states: “[t]he structure and allocation of space at open-

air sites cannot be replicated within most shelters” (1998:225).  Straus asserts: “[t]he 

natural features in caves and rockshelters structure activities that were conducted at these 

types of places” (1990:279).  Since activities at rockshelters are at least partially 

structured by the physical features that create sub-zones offering different amenities to 

various behaviors, researchers should work towards developing specific archaeological 

expectations about these different physical zones of the rockshelter.  For instance, the 

occupational zone of a rockshelter near the back wall offers the most shelter from the 

elements but does not offer good lighting for retouching lithic tools. 

Human behaviors within the constrained spaces of rockshelters are not carried out 

haphazardly; rather, specific activities are expected to correspond with specific spatial 

zones of a rockshelter.  Figure 4-2 is a profile-view model of behavioral zones expected 

to correspond to archaeological spatial distributions.  The model provides baseline 

hypotheses regarding human use of space to be explored during spatial analyses.  For 

instance, hearths are frequently built during the settling-in phase of occupation, and once 

built or re-built serve to structure subsequent activities (Stevenson 1985).  Hearths tend to 

be kindled anywhere from near the back wall to just outside the dripline depending upon 

hearth function.  From ethnoarchaeological accounts, we know that cooking hearths are 

constructed at or near the dripline, whereas sleeping hearths are typically closer to the 
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back wall of a rockshelter.  Sleeping typically occurs along the back wall where there is 

much less activity debris.  Caches of tools, raw materials, and site furniture are most 

likely to occur anywhere inside the dripline to the back wall of a rockshelter and are 

typically deposited during the abandonment phase of occupation.  Rockshelter occupants 

may excavate portions of the sheltered deposit during pit or hearth construction resulting 

in severe mixing of sediments and artifacts.  At smaller rockshelters, activities overlap 

most heavily from the area just outside the dripline to the middle of the shelter’s interior.  

Evidence for tool maintenance is common at rockshelters and seems to take place 

anywhere from the central sheltered space to just outside the dripline.  In a lithic industry, 

this activity produces fine debitage and projectile points exhibiting distinctive damage 

incurred from either use or manufacture errors.  Low investment activity area 

maintenance at a rockshelter is achieved through the tossing of obtrusive, dangerous, or 

otherwise undesirable items away from the main part of the occupational surface and 

down the talus slope.  If formal clean-up occurs, the mixed refuse will be dumped at or 

beyond toss zone deposits. Activities like secondary animal butchery and resource 

processing, that generate a relatively large amount of debris, should occur outside the 

dripline to the toss zone.  Eating and socializing can occur anywhere within the sheltered 

area, continuing further outward into the exterior activity zone.  Finally, the main activity 

zone may be kept clean by sweeping and brushing procedures and may be subjected to 

the post-depositional effects of foot traffic on the occupational surface.  The model 

allows us to test our assumptions of rockshelter occupations using archaeological spatial 
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data and identifies key variables to be used in regional settlement system studies when 

comparable detailed spatial data become available. 

 

Discussion and Conclusions 

By studying spatial patterns that repeat themselves through time within and 

among rockshelters, it should be possible to: 1) demonstrate relationships between the 

natural features of the rockshelter and observed patterns of artifact distributions; 2) detect 

organizational changes in prehistoric subsistence and mobility behavior; and 3) track 

changes in human use of space over time.  By investigating how different cultures made 

use of the physical features of the rockshelter, as well as how their spatial positioning 

could have been influenced by constraints imposed by shelter configuration; it is possible 

to decipher patterning that will allow more fruitful definitions and analyses of the roles of 

rockshelters within prehistoric settlement systems. 

In order to capture and compare repetitive spatial patterning, we need to be able to 

replicate archaeological collection techniques across and throughout a single rockshelter 

site as well as at other rockshelters and short-term camps.  Galanidou (1997), Johnson 

(1984), and Wandsnider (1996) have all pointed out that our archaeological units of 

analysis have been thus far inadequate for behavioral interpretation.  I argue that 

traditional one-meter test units are too coarse grained to resolve distributional variance 

that resulted from short-term hunter-gatherer occupations.  Since clues concerning debris-
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producing activities, size-sorting, and refuse management have been proven to exist at the 

sub-meter level, a methodological adjustment is in order. 

The degree of site maintenance evidenced by “refuse structure” (see Tani 1995) 

has been shown to be an indicator of duration of occupation and tempo of site use.  The 

interpretive stage is set for finer-grain distributional item class overlays, similar to those 

produced by Vento et al. (1980) at Dameron Rockshelter.  Then we can compare spatial 

structures through time within and between rockshelters and open-air sites in a region, to 

get a better “picture” of the commonalities that may be tracked within different 

settlement systems through time. Getting back to behavior, specific commonalities 

include:  1) discard behaviors (Murrary 1980); 2) refuse disposal and site maintenance 

behaviors (Bartram et al. 1991; Chang 1991; O’Connell et. al 1991; Tani 1995; 

Wandsnider 1996); 3) caching strategies (Binford 1978b); 4) carcass and bone processing 

techniques (Enloe 1993; Madrigal and Capaldo 1999; Oliver 1993; Outram 2001); 5) tool 

and gear maintenance (Keeley 1982, 1991); 6) hearth use (Binford 1983, Stevenson 

1991); and 7) hunter-gatherer division of labor (Brumbach and Jarvenpa 1997, 

Waguespack 2005).  Before researchers can make generalizations about prehistoric 

settlement systems and the function of rockshelters within these systems, their data needs 

to address the issues listed above. 

By concentrating on artifact distributions at a finer scale, we can measure the 

degree of dispersal and the degree of fragmentation of certain classes of artifacts that are 

due to activities that occurred during successive occupations.  For all discernible 

occupations, an archaeologist’s priority is to capture the site structure by identifying 
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hearth locations as well as primary and secondary refuse locations.  The next step is to 

then relate these measures to issues of occupational intensity, redundancy, and site 

function with quantified spatial data; providing a better chance than a strict activity area 

paradigm to tease out behavioral information during comparative analyses.  Middle 

Atlantic archaeology would benefit if researchers would conceptually build outward from 

the space occupied by an individual and their associated drop zone of primary debris, and 

articulate those with zones of displacement, toss zones, and trash dumps that 

ethnoarchaeological research has brought to light.  This chapter has painstakingly made 

the case that archaeological scale must be reconciled with human behavior. 

Montag’s (2001) research makes the case that archaeologists need to break away 

from site typologies and assemblage trait lists; but lacking good comparable spatial data, 

even she falls into the same intellectual trap.  Her distributional maps of the Sandrocks 

Shelter are a valuable contribution to settlement system research; however, she lacked 

another excavated rockshelter or open-air site with which to make sound comparisons of 

spatial data.  Montag ultimately fails to make any substantive conclusions from her 

comparative spatial analysis of Monongahela activity sets partially due to incongruence 

of the excavation methodologies and the fact that she was trying to compare very 

different contexts at a scale too coarse to detect important distributional clues.  In the 

preceding chapters, rockshelters and their associated natural formation processes were 

defined and Middle Atlantic region rockshelter archaeology was reviewed as a backdrop 

for this research.  In the chapters that follow, the methodology employed in this research 

is outlined and spatial data from two Pennsylvania rockshelter sites is presented.  
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Answering the call to reconcile excavation methods with behavioral theory, the following 

case studies provide the fine-grain spatial data necessary to make meaningful 

comparative analyses between rockshelters. 
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Figure 4-1.  Reach envelope of a seated adult. 
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Figure 4-2.  Model of behavioral zones in a hypothetical rockshelter. 
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CHAPTER 5 

METHODOLOGY: 

FROM DATA COLLECTION TO COMPARATIVE SPATIAL ANALYSIS 

 

Introduction 

This research examines the benefits of fine-grained archaeological collection units 

and the analyses that they support in the interpretation of prehistoric rockshelter 

occupations with two primary goals:  1) to provide a better understanding of prehistoric 

rockshelter use in the Middle Atlantic Region, and 2) to reveal the impact that 

archaeological units can have on the reconstruction and interpretation of prehistoric 

human behavior at rockshelters.  Chapters 6 and 7 present spatial data for two sandstone 

rockshelters and Chapter 8 is a comparative analysis of spatial structure relating the data 

to the behavioral model presented in Chapter 4.  This chapter outlines the methods used 

to produce and analyze the spatial data employed in this study.  The aim of this research 

is to provide better methods to detect behavioral and other formational information 

encoded in archaeological rockshelter deposits through comparative spatial analysis. 

The analysis utilizes computer software and methodologies accessible to the 

majority of professional researchers in the Middle Atlantic region, focusing on the 

potential for behavioral interpretation from visual inspection of successive detailed 

distributional maps produced using Surfer 8 software.  The collection of archaeological 

spatial data in contiguous excavation blocks at “human scale,” as advocated in Chapter 4, 
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is crucial to the success of the methods presented in this section.  It should also be 

emphasized that the methodology outlined below is followed from the beginning of the 

excavation to preliminary characterization of site structure, and is pre-requisite to more 

specific quantitative spatial analyses.  The methodological review is organized into 

distinct phases: 1) field methods, 2) recovered prehistoric artifact classes, 3) laboratory 

analyses, 4) spatial data display, 5) analysis of spatial structure and patterning, and 6) 

evaluating the interpretive value of 50 cm2 units. 

 

Field Methods 

Collection Grids and Provenience Units 

 The excavation approach was designed to recover fine-grained spatial data on 

horizontal and vertical patterning both within and outside the driplines of two small 

upland rockshelters.  For both archaeological sites in this study, a laser total station was 

used to establish the site datum, the collection grid, and to map the rockshelters and 

surrounding topographic features.  The corners of all meter units in the collection grid 

were marked with carefully placed and labeled survey tacks.  Throughout the 

excavations, a laser total station (or EDM) was positioned over various known grid points 

to record elevations, to map level base shots, to point-provenience items recovered in 

situ, and to control the excavation of standardized collection units.  The northing and 

easting coordinates were re-established before the excavation of each level and marked 

with colored picks to guide the excavators.  Elevations were checked frequently during 
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excavation to ensure that an exact 5 cm level was removed within homogeneous strata.  A 

small, 3 cm prism was mounted on a short piece of steel all-thread stock fitted with a 

survey tip for accuracy.  Using a “mini-rod” allowed for a more delicate and accurate 

hold while shooting within the excavation block, and was easier to use beneath the 

restricting overhang of a rockshelter.  During a shot, the rod must be facing the 

instrument and kept in a vertical position with a target level.  The EDM was kept within 

3mm tolerance for error in all three spatial dimensions to ensure accurate coordinates.  

The total station facilitated accuracy and speed during excavation at this scale of 

resolution.  In addition to hand-written data forms and shot logs, digital files of shots in 

NEZ comma-delimited format with labels were stored on the total station and then 

transferred to a database. 

Excavation and Recording Techniques 

The contiguous collection units were excavated by trowel in standard 50 cm 

square collection units at 5 cm arbitrary levels within seemingly homogenous strata.  As 

stated above, measurements were controlled using the laser total station (see Dibble 

1987; McPherron and Dibble 2002).  Elevations relative to permanent site datum were 

taken at nine positions around each 1 m unit for each excavated level.  Artifacts larger 

than 1 cm were point-provenienced and bagged with an individual tag and field catalog 

number.  Charcoal samples were point-provenienced and collected in aluminum foil 

envelopes.  All other removed sediment was collected in a five-gallon bucket with tags 

identifying the level, unit, and quadrant.  The excavated sediment was screened through 3 

mm (1/8 inch) hardware cloth.  Discernible cultural features, krotavinas, root moulds, 
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voids, and other disturbance features were mapped in plan (using coordinates from total 

station shots) and their fill screened separately.  Recovered artifacts were sorted and 

bagged according to aggregate lots, which were assigned average point locations between 

quadrant and level boundaries (see McPherron and Dibble 2002).  At the completion of 

each level, elevations were recorded, then mapped in plan by hand on graph paper and 

photographed. 

Techniques for recording endogenous sandstone slabs were developed over the 

course of the excavations, culminating in a procedure outlined by Burns (2005).  

Wherein, prior to removal of rock fall slabs measuring ≥10 cm, the following eight 

measurements are recorded including: 1) provenience point, 2) long axis orientation, 3) 

short axis orientation, 4) long axis dip, 5) short axis dip, 6) long axis length, 7) short axis 

length, and 8) thickness at the provenience point.  These data can be used to generate 

proportional plan view and profile maps that aid in the interpretation of rockshelter 

evolution and formation processes. 

 With respect to artifact proveniences, two types of distributional data were 

produced from this excavation protocol: 1) aggregate lot frequencies, and 2) piece-plots.  

Aggregate lot frequencies convey the number of small artifacts recovered from each 

collection unit, and can be visually expressed using contour maps with line density 

customized to suit the nature of specimen class data.  Piece-plots are larger (≥1cm), 

point-provenienced items consisting of XYZ coordinates linked in a relational database 

with other information like orientation, condition, metric dimensions, etc.  These fields 

may serve as contextual clues to be capitalized upon during spatial analyses.  Both data 
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types serve different yet complimentary purposes; and, when used in concert, result in a 

flexible database for investigating and interpreting multiple lines of contextual evidence. 

 

Recovered Prehistoric Artifact Classes 

Lithics 

Lithic tools and debitage were the most abundant and widely dispersed artifacts 

examined in both rockshelters employed in this study.  Five classes of formal flaked 

stone tools were used in this analysis:  1) projectile points, 2) preforms, 3) bifaces, 4) 

scrapers, and 5) flake tools.  Lithic debitage was sorted and analyzed with respect to raw 

material and reduction stage (see Andrefsky 1998; Larson 1994).  The distributions of 

tools and debitage play a major role in identifying past behaviors and interpreting the use 

of space in rockshelters. 

Serving as proxy measures of time, “diagnostic” projectile points not only help to 

establish the cultural sequences within the strata, but can also convey important 

behavioral evidence.  During the lithic analysis, particular attention was paid to breakage 

patterns, condition of the hafting elements, blade and edge angles, and any other 

attributes that may be relevant to discerning the conditions under which items were 

discarded.  Although a discarded lithic projectile point has undergone alteration from the 

time of its creation, the hafting element remains the most diagnostic component 

throughout the item’s use life.  This was an important factor in assigning points to 

typological/stylistic categories, but establishing cultural chronology is not the end goal of 
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this analysis.  Rather, these efforts are aimed at developing ways of recognizing 

behaviors like retooling and discard patterning, a necessary step in linking archaeological 

remains to past cultural dynamics. 

Bone 

The recovered bone assemblages consist mainly of fragmented mammal bone, 

presumably white-tailed deer.  Although the majority of both assemblages from this study 

are highly fragmented and burned, some dense specimens (like leg and tarsal bones) are 

identifiable to species and element.  The distribution of bone within the deposits is 

informative of more than just what prey species were targeted by prehistoric hunters.  As 

pointed out in Chapter 4, there are behavioral linkages to be made with respect to 

butchering, processing, cooking, consumption, and site maintenance.  At this preliminary 

level of analysis, the nature and degree of bone fragmentation is interpreted from level 

overlays of bone fragments (measuring <1cm) combined with larger piece-plotted 

fragments and elements.  Searching for the co-occurrence or separation of these data sets 

has valuable interpretive potential. 

Ceramics 

 Prehistoric ceramics were recovered from the upper strata of both rockshelter 

deposits from this study.  Most of the wares are highly fragmented, but a substantial 

number have diagnostic characteristics.  These potsherds were classified by temper, 

surface treatment, decoration, and rim treatment and then assigned to lots.  In addition to 

evidence of cultural affiliation, the size and location data for the potsherds aid in the 
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interpretation of prehistoric human behavior and formational processes at the 

rockshelters. 

 

Laboratory Analyses and Database Management 

Artifact Processing 

Artifacts from the excavation were washed, measured, and sorted for cataloging 

in a relational database, such as Microsoft Access.  Individual classes were analyzed 

according to their attributes (see Raber et al. 2005:2.8-2.14).  Lithics, bone, ceramics, 

charcoal, and ecofacts comprise the five main material classes of data.  When detected, 

refitted fragments of lithic, bone, and ceramic classes can help define activity area 

integrity and assess post-depositional movement, including vertical displacement.  Metric 

dimensions for classed artifacts and their locations in three-dimensional space can be 

queried from the database during specific spatial analyses of the assemblages. 

Database Management 

 The master databases are complex and serve as banks of information from which 

more specific inquiries are made.  The Microsoft Access databases were designed to be 

queried for a variety of analyses, including the geographical proveniences of the artifacts 

within the excavation grids.  Since more specific tables are required for plotting the 

piece-plot and the aggregate lot spatial data, the process of querying isolates the critical 

data.  The isolated fields for the distributional data include:  1) material, 2) function, 3) 

type, 4) subtype, 5) level, 6) easting, 7) northing, and 8) sum of count.  To plot the data 
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the Surfer 8 software requires that they be in a simple spreadsheet format with tables of 

XYZ columns using Microsoft Excel or a Surfer worksheet. 

 

Spatial Data Display 

Surfer 8 contouring and 3D surface mapping software is ideal for the preliminary 

structuring and display of archaeological spatial data derived from contiguous blocks of 

collection units.  Like laser total stations, Surfer 8 is readily available to most field 

archaeologists in the region and can vastly improve the interpretive value of excavation 

data.  The software’s most common application is to create grid-based maps from XYZ 

data files.  The data sets created using this software are compatible with geographic 

information systems (GIS), and serve as the finest level of geographical resolution.  

Depending upon secondary research objectives, spatial data can be analyzed statistically 

with a GIS; however, at this preliminary level of description and analysis, visual 

inspection of artifact distributions conveys obvious behavioral evidence on a broader 

scope that may guide subsequent quantitative inquires. 

In order to accurately display classed artifact distributions across and throughout 

the rockshelters, specific data must be culled from the master inventories and put into the 

proper format for use with the three-dimensional mapping software.  Unlike piece-plots, 

items recovered during screening are given an average location coordinate derived from 

the center point of each (50 x 50 x 5 cm) collection unit.  Prior to converting to grid files, 

independent lot frequencies must be married with a worksheet of zero values so each 
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quadrant in the excavation block has an actual value, rather than just the ones with 

positive data.  The kriging method is used for gridding the data sets, and the zero values 

prevent extrapolation beyond the Z range of the data.  The distributional contour and 

wireframe maps produced using this procedure provide such accurate representations of 

the material evidence from stratified archaeological deposits, that visual inspection 

becomes the most effective method of preliminary spatial analysis and behavioral 

interpretation. 

Surfer 8 File Formats 

 Surfer 8 uses four basic file types: data, grid, boundary, and Surfer files.  In order 

to display distributional densities using contour maps, the software requires XYZ data to 

be converted to grid files.  Piece-plots can be directly plotted without building grid files.  

Prevention of plot extrapolation past the extent of the excavation block can be achieved 

by blanking each grid file with a blanking file.  Piece-plots as well as the physical 

components of a rockshelter can be directly plotted as post maps, simply using XYZ data.  

All feature boundaries and other landscape elements (like the back-wall or large detached 

rocks) are plotted and features represented by polygons.  To plot polygons entails the 

creation of boundary files that require their own specific format. 

Data Plotting 

To represent the horizontal distributions of small-sized debris, classed aggregate 

lot frequencies are displayed for every 5 cm level of the excavation block.  Smoothed 

contour densities of classed items are displayed using isopleths (or contour lines), while 
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constellations of piece-plotted artifacts are displayed and analyzed independently.  Surfer 

plot files are built to display the multiple distributional relationships throughout the 

excavation block using multiple overlays. 

 

Analysis of Spatial Structure and Patterning 

Visual Inspection of Plots 

The complex information in the databases that result from these collection 

techniques is unintelligible to researchers without maps to convey the coded data.  As 

noted, the visual inspection of spatial data is a crucial first step in searching for evidence 

of human activities and post-depositional processes.  This site structural approach to 

analysis does not presuppose the existence of occupational surfaces; rather, horizontal 

variation in spatial patterning is captured using 5 cm arbitrary levels.  Once sequential 

level overlays are built from the aggregate lot frequencies, classed constellations of 

piece-plotted items can be overlaid or analyzed independently.  Visual inspection is 

intuitive and dependent upon behavioral models.  This process allows researchers to 

focus their attention on specific relationships and helps choose appropriate analytic 

techniques for subsequent statistics.  It is a fact that not all archaeological deposits will 

reveal direct correlates of “activity areas,” but because researchers determine the 

limitations of the data sets, appropriate standards and scales of observation must be kept 

consistent with those employed in behavioral theory.  It should also be pointed out that 

the effectiveness of visual inspection of contour maps depends on the collection of spatial 

data from contiguous excavation blocks.  Often times at rockshelters, archaeological 
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spatial data is analyzed from non-contiguous trenches or units rendering this technique 

inappropriate (i.e. Galanidou 1997); however, for contiguous block excavations this 

method is quite effective for describing and comparing spatial structure. 

Strategies for determining whether spatial distributions of artifacts exhibit any 

patterning can be empirical (involving visual inspection and refitting) or analytical (using 

quantitative or image-processing methods).  Visual inspection is used to guide subsequent 

quantitative techniques to help identify behaviorally significant patterns.  As discussed 

above, this calls for certain standards to be observed during excavation for data to 

adequately capture the nature of the deposit and any behaviorally relevant patterning.  

Spencer and Flannery write, “…simple descriptive measures and visual inspection can 

give archaeologists a better understanding of their data and thus guide them in subsequent 

analyses” (1986:331).  With respect to their initial screening methods, they write: 

“We wished to know whether the flint flakes, plant remains, and animal 

bones were scattered randomly throughout the cave or whether they 

tended to occur in distributional clusters.  If such clusters did occur, we 

then wanted to know what sorts of activities they represented and how 

these activities were related to the social and economic organization of the 

inhabitants of Guilá Naquitz” (1986:331). 

They used contour maps based on one meter unit grid counts (by class) to make their 

initial empirical generalizations regarding the nature of the patterning, for which zero 

densities are equally important.  For their analysis, the location of the cave wall was 
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mapped with a density entry of zero.  Discernable features, such a hearths and pits, were 

plotted as polygons.  Spencer and Flannery posit that repetitive patterns may reflect 

regularities in the way tasks were organized within the rockshelter.  They focus on 

tenuous issues pertaining to the sexual division of labor.  Although these considerations 

could help characterize prehistoric behavior, they are fraught with unfounded 

assumptions and have little relevance during preliminary spatial analysis; rather, 

researchers should focus on the spatial description of evident archaeological site 

structure.  With this in mind, it is beneficial to characterize occurrences and co-

occurrences of artifacts in reference to one another as well as with the natural features of 

the rockshelter, in the way Galanidou (1997) approached her data from two Upper 

Paleolithic rockshelters in Northwest Greece. 

 Since the excavations at the two Pennsylvania rockshelters (described in the 

following chapters) produced such large volumes of data, five 5 cm levels were culled 

from Mykut Rockshelter for interpretation and comparison of horizontal spatial 

patterning with the first nine 5 cm levels at Camelback Rockshelter.  Localized areas of 

the selected levels may roughly correspond with distinct phases of Middle Atlantic 

culture chronology (i.e., Late-Archaic, Transitional Archaic, and Late-Woodland); 

however, at the earliest stage of analysis, other more descriptive concerns take 

precedence that help evaluate crucial issues of site formation.  Due to the different 

formation processes (discussed in Chapter 3), sedimentation rates cannot be held constant 

across the different formational zones of a rockshelter; however, we can assume some 

formational continuity within the zones (barring localized disturbances). While it is 
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tenuous to assume that the evident artifact distributions match up across the site at each 

level; these methods successfully capture localized occupations that can be associated 

with nearby diagnostic artifacts, features, and charcoal samples. 

Assuming that certain aspects of prehistoric adaptive strategies would have varied 

and some would have remained constant for prehistoric groups, this methodology 

provides a controlled means for evaluating spatial patterning through time.  For instance, 

certain behaviors associated with hunting from a rockshelter may have remained constant 

throughout Middle Atlantic prehistory; and therefore, are expressed similarly in the 

archaeological record.  To track potential changes and long-term adaptations behavioral 

clues are provided by specific aspects of organization like mobility, technology, and use 

of space.  These dimensions of variability are tracked throughout the rockshelter deposits 

by visual inspection of the successive horizontal level plots, and demonstrate this 

methodology’s ability to capture and compare archaeological spatial patterning through 

time.  Before linkages of cultural affiliation can be explored, we must define site structure 

and search for redundant patterning in horizontal distributions indicative of how 

prehistoric groups organized their activities within the confined space of rockshelters. 

I should point out that these detailed methods are equally crucial in determining 

the degree of stratification or mixing evident during the exploratory phase of a 

rockshelter’s investigation.  Excavating coarse-grained test units within the sheltered 

space with hopes of searching for “intact deposits” just sacrifices prime behavioral 

evidence with little information return, especially since small exploratory test pits can 

rarely reach the bottom of deep and rocky deposits. 
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 Isolating Distributional Peaks and Partitions 

In addition to its contouring functions, Surfer 8 can display data as a wireframe 

map (a three-dimensional representation of a grid file) that can help visually isolate 

distributional peaks and partitions.  For example, plotting lithic debitage by raw material 

type as successive 5 cm vertical levels can help detect if individual flintknappers were 

reducing multiple nodules (see Larson 1994) by isolating constellations within a 

palimpsest of debitage.  For example, within the “clouds” of the most ubiquitous lithic 

raw material type, other less abundant types may show up as isolated distributions.  A 

vector map conveys the gradients of the gridded data using weighted arrow symbols, and 

can aid in visual analysis.  Wireframe and vector maps can be employed to further 

characterize the archaeological site structure in the search for behavioral patterning. 

 The distributional contour maps convey lithic tool discard locations, as well as 

distinct clusters of lithic debitage and bone debris that can be related back to issues of 

behavioral theory to develop our expectations about how prehistoric activities at the 

rockshelters were organized, and to track changes or consistencies in organization over 

time.  Depositional clusters are represented by peaks, whereas partitions are represented 

by zero value zones.  And while it is not expected that co-terminus occupational zones 

can be extrapolated across the entire site area, activity structure is frequently preserved in 

a patchwork matrix of depositional assemblages that can be further dissected for 

behavioral evidence.  More importantly at this level of detail, these depositional 

assemblage patterns are repeated in rockshelters across the region (and beyond).  

Learning to recognize and capture behavioral spatial patterning will facilitate 
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comparative analyses between sites, ultimately leading to advances in our archaeological 

comprehension of prehistoric settlement systems. 

Pattern Recognition 

To relate patterns in the data back to the behavioral model from Chapter 4, we 

must first define parameters for pattern recognition in order to make meaningful 

observations.  Ethnoarchaeological models and data indicate that there are definite 

behavioral patterns in the way humans utilize the space of rockshelters.  Eating, sleeping, 

cooking, lithic processing, the caching of tools and materials, etc. are not haphazard, but 

rather structured according to both the hard wiring of the human brain and cultural 

perceptions of space.  Which exerts more influence on archaeological patterning is hotly 

debated, but, the important point is that patterning exists and can be mapped if 

appropriate procedures have been followed.  By using a site-structural approach to the 

data (see Galanidou 1997), the distributions can be characterized with respect to 

geographical location, co-occurrence, size-sorting, and degree of fragmentation. 

The classed data sets are important for interpreting the prehistoric human 

behavior that took place at the rockshelters because of their spatial component.  The lithic 

debitage is representative of the loci of tool manufacture and maintenance, with the small 

specimens staying most true to their point of production; whereas lithic tools represent 

discard behavior and may have been further subjected to site maintenance activities like 

cleaning or to stress management strategies like caching.  Caching behavior results in the 

intentional discard, and tightly clustered arrangement of, tools or raw material.  The 
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distributions of small burnt and calcined bone fragments are indicative of cooking and 

eating loci; with the larger fragments deposited by tossing and clean-up behaviors (see 

Tani 1995).  Sleeping areas would have been kept clear of larger fragments of bone and 

lithic debris but may be associated with small hearths for warmth.  In this research 

prehistoric activity area organization is evaluated with respect to the occurrences and co-

occurrences of the main artifact classes and clusters of debris. 

As stated in the introduction of this research, I am interested in further elucidating 

the behavioral implications of more accurately recorded spatial patterning within 

sequential archaeological excavation levels. To actualize this goal and further develop 

ideas to make sense of observable patterning, within my analysis I focus on the following 

spatial relationships for select 5 cm levels at my two field sites: 1) the horizontal 

distribution of projectile points, performs, bifaces, scrapers, and flake tools; 2) the 

horizontal distribution of lithic debitage classified by raw material type; 3) the horizontal 

distribution and coincidence of burnt and fragmented bone; 4) the geographical incidence 

of debitage and tools by raw material type; and 5) geographical trends with reference to 

the physical components of the rockshelter (i.e., the back wall, dripline, and talus slope) 

and any detectable cultural features.  In the following chapters, I compare these 

relationships within the excavation levels to examine behavioral evidence, and 

demonstrate the interpretive power of the approach advocated in this research. 

Since lithic tools and debitage are the one class of artifacts consistently present 

throughout the occupations at the rockshelters, my analysis focuses primarily on 

behavioral inference from the distributions of these items.  Bone distributions are also 
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used to search for behavioral patterning, and when compared with debitage distributions, 

can be informative of “activity area” organization.  For example, it would be helpful to 

define patterning of animal processing tools like scrapers and flake tools in conjunction 

with bone refuse; as well as that of the discarded remains of tool kit maintenance 

behaviors (i.e., projectile points, performs, and bifaces) with debitage distributions.  

Furthermore, the degree of spatial overlap or separation of these assemblages related to 

distinct behavioral suites provides insight into the successive prehistoric occupants’ 

patterned use of space that may be tracked and compared over time. 

Contour maps effectively convey the raw counts and the cluster locations, which 

are then referable to the physical zones of the rockshelter to interpret the spatial data.  

Due to the large amount of chert debitage, the degree of clustering can be demonstrated 

using contour maps and characterized by adjusting contour densities using a higher 

minimum starting contour and an exponentially higher line interval allowing the densities 

of the clusters to be explored.   

Detectable size-sorting effects within the artifact distributions can be informative 

of distinct cultural and natural formation processes.  The degree of size-sorting can be 

visually explored by overlaying piece-plotted items onto aggregate lot distributions of the 

same materials by level.  Larger items should exhibit the most displacement from the 

sheltered area due to both preventative maintenance and slope processes.  Co-occurrence 

of small and large items can indicate secondary refuse dumps (see Wandsnider 1996), 

which is indicative of some investment in site maintenance.  Now that the various types 
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of relationships that could result in diagnostic behavioral patterning have been outlined, 

the stratified deposits of two Pennsylvania rockshelters may be explored and compared. 

 

Evaluating the Interpretive Value of 50 cm2 Units 

Intersite Spatial Patterning and Intrasite Comparisons 

This research focuses on the preliminary phase of data description and qualitative 

techniques aimed at establishing the proper scales of analysis needed to link 

archaeological data to prehistoric human behavior.  For exhaustive discussions of 

applicable quantitative spatial analytic techniques, see Bailey and Gatrell (1995), 

Blankholm (1991), Carr (1984), Hietala (1984), Hodder and Orton (1976), and Koetje 

(1991).  These and other types of potentially insightful spatial analytic functions may be 

performed subsequent to the initial descriptive and qualitative analyses with a specific 

research question in mind.  Analyses such as these are beyond the scope of this 

dissertation which is aimed at demonstrating the value of visual inspection techniques 

and the behavioral interpretations that are evident from the use of finer collection 

methodology.  A core goal of this research is to highlight the benefits of using 50 cm2 

collection lots over traditional 1m2 test units; therefore, a comparison of their interpretive 

value is needed to evaluate this tenant.  Before concluding this methodological chapter, 

the means used to evaluate the interpretive power of human scale data verses test unit 

data should be discussed.  No mathematical test is needed to prove the magnitude of 
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information enhancement resulting from human scale investigations; this can be shown 

by simply re-mapping site data employing meter-based provenience units. 

Comparison of 1 m2 and 50 cm2 Provenience Units 

 Assuming that 1 m2 resolution blurs important spatial distributions and partitions, 

I set out to prove this point graphically.  The spatial information decay that occurs when 

the collection scale is derived from 1 m2 collection units can be evaluated using Surfer 8.  

This is accomplished by re-gridding the data and collapsing the 50 cm2 quad data into 1 

m2 lots, effectively quadrupling unit size while reducing the number of units by 75%.  In 

Chapter 8, comparative analysis of two sub-areas within the excavation block illustrate 

the benefits of capturing small-sized debris (<1cm) with 50 cm2 units.  The quadrant data 

should convey spatial relations at a meaningful scale that is not achievable with a larger 

analytic unit.  In Chapter 8, I argue that these qualitative methods of comparison 

adequately show that localized distributional peaks and partitions are lost when 1 m2 

resolution is used on complicated rockshelter deposits. 

 

Summary 

This chapter has outlined the methods utilized in this research aimed at behavioral 

interpretation of archaeological excavation data from rockshelter sites.  Visual inspection 

of computer generated density-contour maps was proposed as an essential first step to 

behavioral interpretation.  These scale-dependent methods provide an analytic framework 

from which to better understand prehistoric rockshelter use over time by focusing on 
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behavioral spatial patterns rather than just on cultural affiliation.  In other words, 

behavior can finally be addressed now that observational scales and collection methods 

have been reconciled with formational models. 
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CHAPTER 6 

MYKUT ROCKSHELTER (36HU143) 

 

Introduction and Background 

 Mykut Rockshelter (36HU143) formed along a sandstone cliff line in a small 

upland valley of the Juniata River drainage in south-central Pennsylvania (see Figure 6-

1).  Favorable geologic conditions have made rockshelters relatively abundant along the 

Raystown Branch of the Juniata River in Huntingdon County.  Mykut Rockshelter, 

however, is the first upland rockshelter site to be extensively examined with modern 

excavation techniques.  The nearby Sheep Rock Shelter (36HU1) is a well-known and 

extensively studied river valley rockshelter site containing deeply stratified deposits 

dating to the early Holocene that has provided the chronological framework for much of 

the region (see Michels 1968; Michels and Dutt 1968; Michels and Smith 1967).  Mykut 

Rockshelter offers a view into the characteristics and dynamics of logistical campsites 

and activities; complementing our understanding of regional prehistoric subsistence and 

settlement patterns that has come mainly from the study of basecamps and village sites. 

Targeted for archaeological data recovery in conjunction with highway 

improvements, Mykut Rockshelter was approached with the intention of recovering 

detailed spatial data to facilitate future comparative analyses of spatial organization (see 

Raber 2008; Raber et al. 2005).  The data recovery focused on a contiguous excavation 
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block measuring 31.5 m2 and comprised of 126 horizontal collection units measuring 50 

cm2.  This site is the first site in the region excavated using such precise proveniencing 

techniques, providing valuable baseline spatial data that allow researchers to begin to 

understand patterns in archaeological site structure. 

The archaeological evidence from Mykut Rockshelter suggests that the basic 

nature of human activities at the site remained largely unchanged throughout the many 

sporadic occupations during the Holocene.  The processing and consumption of white-tail 

deer, as well as specific associated activities like the maintenance of hunting gear and 

camping activities are all evident in the rockshelter’s deposits (Raber 2008).   

 

Site Setting 

 The Mykut Rockshelter is located in Pennsylvania’s Ridge and Valley 

physiographic province at the northern end of Little Valley in southwestern Huntingdon 

County, at an elevation of 323m (1060 ft.) amsl (see Figure 6-2).  Draining the narrow 

upland valley, Tatman Run flows in a northeast direction past this sandstone rockshelter, 

and into the Raystown Branch of the Juniata River.  A modern gully, draining the road 

that passes above the overhanging rock unit, has eroded the southern portion of the 

archaeological sediments. 

The site has a southwest-facing exposure, occupying a key location with respect 

to overland travel through the nearby water gap in Terrace Mountain.  The gap cut by 

Tatman Run offers the only break in this steep northeast trending ridge for over 30 km in 
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either direction.  Any pedestrians or prey entering this unique upland valley pass within 

view of the Mykut Rockshelter. 

 According to Raber et al. (2005), little is known about the sources of the majority 

of the lithic types used for tools throughout central Pennsylvania’s prehistory.  A 

multitude of variously colored and textured chert types presumably outcrop within the 

local region.  They are currently poorly understood by archaeologists but can be 

macroscopically classified into groups for archaeological study.  Slightly more distinct 

and traceable raw material types found in the region are:  1) oolitic chert, most likely 

from the Nittany Valley in nearby Center County; 2) Bald Eagle jasper from the 

Houserville source near the town of State College; and 3) rhyolite from the Carbaugh 

Run quarries on South Mountain in Adams and Franklin Counties.  Although subtle 

gradations in color and texture are evident within the major lithic types, no attempt was 

made to further subdivide the groups into distinct nodules.  

 

Lithology and Natural Processes 

The lithology of the local area is dominated by Mississippian age Pocono and 

Catskill formation bedrock, and the rocks are mantled with late Wisconsin and Holocene 

alluvium and colluvium.  The overhang formed at the geologic contact of the resistant 

Pocono formation sandstone with the underlying Catskill formation shale when Tatman 

Run cut into the less resistant rocks, forming a re-entrant cavity.  The local Klinesville 

soils formed from the weathering of these sandstones and shales.  The predominant 
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processes at work in the rockshelter are: 1) grain-by-grain attrition or release of 

individual grains from the sandstone rockshelter roof and walls; 2) rockfall (pebble 

through boulder-sized fragments) detached from the face and roof of the rockshelter; 3) 

creep/slopewash acting primarily on the dripline and talus slope of the site; and 4) in situ 

weathering of the rock units.  Slowly affecting the amount of available sheltered space, 

substantial lip fragments periodically fell from the brow of the overhanging sandstone 

rock unit.  Throughout the Holocene, the dripline has likely retreated approximately 1 m 

to its modern location and configuration. 

 

Rockshelter Dimensions and Excavation Grid 

 Mykut Rockshelter measures 6.5 m along the back wall and 2.78 m from the 

dripline to the back wall, providing approximately 18.07 m2 of sheltered space (see 

Figure 6-3).  The paleo-dripline may have extended another 1 m past its present day 

configuration, adding roughly another 8 m2 to the available space.  Altogether, some 41 

m2 within and just outside the dripline were used by the rockshelter’s inhabitants.  The 

main excavation block measured 31.5 m2 and consisted of 126 50 cm2 horizontal 

provenience units.  Artifacts were recovered from eleven consecutive 5 cm arbitrary 

levels within the excavation block. 
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Sediments and Soils 

 The geomorphological investigation at Mykut Rockshelter was performed by Dr. 

Fank J. Vento, from Clarion University of Pennsylvania.  Five soil described were 

discernible in the general profile at Mykut Rockshelter (see Figure 6-4).  These include:  

1) a modern A horizon (Stratum I); 2) a Bw horizon (Stratum II), containing a mix of 

prehistoric and historic artifacts; 3) a buried A horizon, or Ab (Stratum III); 4) a buried B 

horizon, or Btb (Stratum IV); and 5) a C horizon, or weathered bedrock (Stratum V).  

Strata III and IV produced the majority (87%) of the prehistoric artifacts and features, 

and are the focus of the following distributional analysis.  The entire stratigraphic profile 

existed across the majority of the immediate site area and is consistently compressed 

within approximately 50-70 cm; however, the depths of the individual strata within the 

profile at any one location showed some variation reflecting the localized character of 

sedimentation.  As noted, the sediment package is derived from four main sources: 1) 

attrition, 2) rockfall, 3) soil creep/slope wash, and 4) in situ weathering of the rock units. 

 Vento’s analysis focused on the sand-sized fraction (ranging 4 mm to < .063 

mm)—not on the silts and clays which are more informative of soil formation.  Stratum 

III (Ab) documents a period of relative stability for sediment deposition, with low rates of 

attrition, rockfall, and mass wasting.  Stratum IV was described variously as either a Bt or 

a Bw horizon with enough water flowing through the profile to drive soil formation 

inside the rockshelter.  According to Vento, Stratum III and Stratum IV represent a buried 

solum, formed on the residual shale bedrock that underlies the sandstone unit forming the 

back wall and the roof of the rockshelter. 
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Archaeological Evidence and Cultural Stratigraphy 

Artifact Summary 

 The excavations at Mykut Rockshelter recovered 276 flaked stone tools, 16,579 

pieces of lithic debitage, 15 cobble/pebble tools, 1052 (780 g) potsherds, and 23 

confirmed cultural hearth features (see Raber et al. 2005).  Seventeen charcoal samples 

recovered from features were submitted to Beta Analytic for radiocarbon analysis and are 

summarized by Raber (2008:39-41).   

Among the formal lithic tools are 63 projectile points (or point fragments), 33 

bifaces, 21 scrapers, 10 preforms, and 111 flake tools (Table 6-1).  Bifaces were defined 

as thinned object pieces, exhibiting flaking on both sides.  The term projectile point was 

applied to all hafted bifaces.  Scrapers were defined as tools with evidence of intentional 

unifacial flaking along one or more edges to create a steep edge angle.  Preforms are 

shaped bifaces that were intended to become formal projectile points, bearing no 

diagnostic attributes.  Flake tools are utilized debitage flakes displaying minor retouch or 

use related edge wear.  Debitage was classified by raw material type and the stage 

represented in the reduction process.  The four most abundant lithic raw materials 

represented in the debitage assemblage are: 1) chert (n=12,856), 2) vitreous translucent 

chert (n=2368), 3) rhyolite (n=653), and 4) oolitic chert (n=626), and are summarized in 

Table 6-2.  Thin flakes measuring ≤ 1 cm are termed late-stage debitage (or fine flakes) 

and make up the majority of the debitage assemblage. 
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 The prehistoric pottery assemblage is comprised mainly of small fragments, with 

over 200 diagnostic potsherds confirming multiple Late Woodland occupations.  The 

collection displays the following distinct cultural affiliations of the pottery-using 

inhabitants: 1) Clemson Island/Owasco and Drew Phase Monongahela types (associated 

with cultural feature 10) representing an earlier component; and 2) Quiggle Complex and 

Stewart Phase Shenks Ferry types (associated with cultural feature 5 and feature 13) 

documenting later fifteenth/sixteenth century occupations.  Table 6-3 summarizes the 

pottery and bone distributions. 

 Calcined or thermally altered bone fragments make up the majority (91% by 

weight) of the recovered faunal assemblage (ca. 3.5 kg total weight).  Approximately a 

third of the assemblage represents medium or medium/large mammal, specifically white-

tailed deer. 

Woodland Period Occupations 

 Based on the recovered artifact styles and radiocarbon dates, the Mykut 

Rockshelter was most heavily utilized during the Late Woodland Period by groups of 

hunters from farming groups living in villages and hamlets along agriculturally 

productive floodplains.  This cultural period is distinctive, marked by ceramic and bow 

and arrow technologies.  Twenty-five triangular arrow points attest to the site’s use by 

Late Woodland hunters.  The occupants from this period were likely organized into task 

groups engaged in logistical forays.  Seven hearth features date to the Late Woodland 

period.  Feature 10, for example, produced an early Late Woodland date of 750±60 B.P 
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(1σ range A.D. 1240-1290).  There are two Middle Woodland-age dates, feature 12 

dating to A.D. 1270±60 B.P (1σ range A.D. 680-790) and feature 18 dating to 2280±50 

B.P. (1σ range 390-360 B.C., 280-240 B.C.).   

Terminal Archaic Period Occupations 

 The Transitional Archaic Period is represented by the presence of distinctive 

broadspear projectile point types (n=6) and an increased importance in rhyolite as a lithic 

raw material in the Juniata River basin.  Four of the broadspears are classified as 

Susquehanna type and two bear affinities to the Lehigh/Koens Crispin type.  Feature 18 

produced an uncalibrated date of 2280±50 B.P. (1σ range 390-360 B.C). 

Archaic Period Occupations 

 Three Brewerton side-notched projectile points likely attest to the presence of 

Ritchie’s (1971) Archaic Laurentian complex.  Feature 9 produced an early Late Archaic 

date of 4230±60 B.P. (1σ range 2900-2860 B.C., 2800-2760 B.P.).   Feature 22 produced 

a terminal Middle Archaic date of 4510±60 B.P. (1σ range 3355-3095 B.C.).  Other less 

diagnostic projectile points including a Poplar Island base fragment, an Otter Creek style 

projectile point, and four other various stemmed and notched projectile points could 

range in time from the Middle Archaic to Middle Woodland periods.  A “thumbnail” 

style scraper made of non-local jasper (possibly Hardyston formation) hints at a potential  

Paleoindian or Early Archaic presence at Mykut Rockshelter, although no other 

diagnostic lithic tools relate to these earlier periods. 
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Horizontal Artifact Distributions 

 When interpreting behavior, traditional procedures of simply reviewing tables of 

different artifacts found in each level fails to address actual on-site behaviors.  Rather 

than relying on assemblage-based inference of on-site behaviors, the techniques 

employed in this research reveal important behavioral information contained within 

distributional spatial data, providing a direct means of relating the archaeological data to 

the behavioral model introduced in Chapter 4.  As it is beyond the scope of this research 

to analyze the entire Mykut Rockshelter database, I have chosen a sample of the 

excavation levels to illustrate the interpretive value of the methods advocated here by 

focusing on specific behaviors inferred from the spatial data.  Consecutive levels 3 

through 7 were chosen for analysis as they represent the densest archaeological 

distributions within the stratified deposits.  Surfer 8 contour maps are used to compare 

the distributions of late-stage lithic debitage, tools, bone refuse, potsherds, and features. 

I am interested in the nature of the lithic reduction clusters as these inform us 

about the positioning of re-tooling activities across the excavation block.  Tools are 

plotted as overlays on the cluster maps to search for activity sets.  Analyzed by visual 

inspection in conjunction with the debitage clusters, projectile points, bifaces, and 

performs provide information on re-tooling activities.  Vitreous translucent chert is 

visually distinct from the lithic raw material in the larger chert category, and is helpful in 

isolating individual reduction events.   
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Oolitic chert and rhyolite debitage occur in much smaller frequencies than the 

“catchall” chert category; therefore, they can be used to evaluate the degree of overlap of 

debitage producing activities.  Due to their distinctiveness, the distributions of these 

debitage types provide information on the organization of space by reflecting individual 

knapping events within the larger clusters of reduction debris.  Potential differences in 

raw material preference may be explored as they relate to curated verses expedient 

reduction strategies for specific technological needs.  Since these materials yielded lower 

counts, the interval used for the contour maps was necessarily smaller, starting with a 

value of 1.  

Prehistoric ceramics are another important class of artifacts from which 

behavioral information can be inferred from spatial data.  The use of pottery by the 

Woodland period inhabitants of Mykut Rockshelter may be related to heat transfer 

technology for cooking or the rendering of bone grease; therefore it is important to 

compare the location of the potsherd distributions in relation to the cultural features and 

bone clusters.  The distribution of prehistoric ceramic wares is represented with 5 g (or 

greater) contour intervals for levels 3 through 5, and with 1 g contour interval for levels 6 

and 7. 

To broaden the behavioral analysis, the distribution of burnt and calcined bone 

can be analyzed using the same distributional techniques used for debitage, but using 

weight (g) instead of raw counts and a cluster factor of 5g.  The locations of hearth 

features are important when viewing bone distributions since they potentially attract 

processing and eating behaviors; additionally, lithic flake tools would be most likely 
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related to these activities.  Scrapers are also plotted with the bone distributions to explore 

potential associations. 

Level 3 

Level 3 contained 1254 pieces of chert debitage distributed in two 20 item 

clusters, with a maximum density of 340/quadrant (Figure 6-5, top plot).  The densest 

cluster is located within the sheltered space and measures roughly 3 m x 1.2 m; the 

second is located on the talus slope, measuring roughly 80 cm x 55 cm.  One chert 

projectile point was recovered near the back wall in association with the dense cluster, 

and another close to the front of the sheltered space.   Four chert bifaces were distributed 

parallel to the dripline on the upper part of the talus slope.  Two chert projectile points 

were recovered in the dripline zone (within 1 m of the modern dripline).  Three chert 

projectile points and a preform were found on the talus slope.  Vitreous translucent chert 

(n=264) mimics the distribution of the chert debitage; with only two 20+ item clusters 

located in the center of the sheltered space and extending to the back wall.  One vitreous 

translucent projectile point was recovered from the central cluster (Figure 6-5, bottom 

plot). 

Rhyolite debitage (n=56) was found exclusively on the talus slope of level 3, with 

only one 5 item cluster 1 m down slope from the dripline (Figure 6-6, top plot).  Oolitic 

chert debitage is lightly distributed (n=60) in a linear pattern running perpendicular to the 

back wall, with only two 5+ item clusters within the sheltered space (Figure 6-6, bottom 

plot). 
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In level 3, four hearth features (F.1, F.2, F.6, and F.7) were defined inside the 

sheltered space and one hearth feature (F.20) centered at the dripline (Figure 6-7, top 

plot).  Three small 20+ g clusters of potsherds are evident:  one close to the back wall, 

and two far down on the talus slope. 

A total of 52.2 g of bone was recovered from level distributed in three 20+ item 

clusters:  one at the back wall, one centered 90 cm inside the dripline, and one centered 

on the talus slope (Figure 6-7, bottom plot).  Flake tools are numerous:  eight within the 

sheltered space, two less than 1 m inside the dripline, and six out on the talus slope (in 

two groups of 3).  Also on the talus slope, a scraper was found near the exterior bone 

cluster. 

Level 4 

Level 4 contained 1653 pieces of chert debitage peaking in distribution at 80 

items per analytic unit, and distributed in seven 20+ item clusters (Figure 6-8, top plot).  

The densest clusters are located within the sheltered space, and one 50+ item cluster and 

one 20+ item cluster confined to the upper half of the talus slope.  Three chert projectile 

points were recovered well within the sheltered space, one projectile point was recovered 

at the dripline, one perform just outside the dripline, and five projectile points were 

recovered on the talus slope along with two bifaces and a preform.  In level 4 there were 

192 total pieces of vitreous translucent chert, with 5 distinct clusters of 5+ evident, and 

just two 20+ clusters (Figure 6-8, bottom plot).  Three vitreous translucent projectile 

points were found in association with the one 5+ item cluster of debitage within the 

sheltered space, and one was found on the high portion of the talus slope with the smaller 



160 
 

5+ item cluster.  This evidence of direct discard (or dropping) with the debitage clusters 

stands in contrast to the toss pattering evident in the chert assemblage for this same level. 

Other than two small interior clusters, rhyolite debitage (n=111) is distributed 

mainly outside the dripline on the talus slope (Figure 6-9, top plot).  The largest 5+ item 

cluster is located on the talus slope, and the other 5+ item cluster is small and located 

inside the sheltered space.  Two rhyolite flake tools were found associated with the large 

exterior rhyolite cluster.  Oolitic chert is sparse in level 4 (n=52) and distributed in two 

distinct clusters:  one 5+ item cluster near the back wall of the rockshelter, and the other a 

linear 1+ item cluster in the dripline zone measuring approximately 4 m in length (Figure 

6-9, bottom plot). 

Four features were found within the sheltered space in level 4 (Figure 6-10, top 

plot).  Two hearth features (F.9 and F.18) in the northern portion of the sheltered space 

were disturbed by a Phase I test pit and earlier limited looting disturbance.  Two more 

features (F.15 and F.17) were documented at the southern edge of the excavation block 

beneath the shelter.  Well outside the dripline, a final feature (F.16) occurred more than 

half way down the talus slope.  Potsherds are widely distributed across the physical zones 

of the excavation block in level 4; with three very small 5+ item clusters inside the 

sheltered space, two more substantial clusters in the dripline zone, and the densest 

concentration of potsherds by weight (44 g) is located on the talus slope in association 

with the external feature.   
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Referring to the 5 item contour threshold, the bone in level 4 is distributed in a 

long bimodal cluster running through the northern and central portion of the sheltered 

space (Figure 6-10, bottom plot).  The cluster was interrupted by the positioning of a 

Phase I shovel test pit.  The northern portion of the bone cluster was spatially related to 

the disturbed feature area, although the densest bone concentration was located against 

the back wall of the shelter around the N 16 grid line.  Twenty-two flake tools were 

widely distributed across this level with two distinct groupings of four well beneath the 

sheltered space, a group of five along the dripline, seven in a distinct line across the talus 

slope, and one just to the north of the exterior feature 16.  Additionally, there were two 

scrapers found in the dripline zone and two out on the talus slope. 

Level 5 

The spatial locations for chert tools in level 5 convey distinctive discard 

patterning inside the sheltered area, in addition to toss zone patterning on the talus slope.  

Level 5 contained 2115 pieces of chert that peaked at 145 per quadrant (Figure 6-11, top 

plot).  Three 20+ item clusters of chert debitage are evident in level 5—the largest 

covering much of the sheltered space and measuring 4 m x 2 m, with peaks of 100+ items 

per quadrant.  The expansive internal cluster is spatially associated with three scrapers, 

three projectile points, and five bifaces.  Another chert projectile point (cat. #746) was 

found between the largest and smallest 20+ item clusters nearing the dripline, one 

projectile point (cat. #245) and a preform were recovered from the dripline zone, and 

three projectile points (cat. #’s 203, 1082, and 1149) and two bifaces were found on the 

upper portion of the talus slope.   
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Level 5 produced 117 pieces of vitreous translucent debitage but no discarded 

tools (Figure 6-11, bottom plot).  The debitage is distributed in five 5+ item clusters of 

debitage:  four inside the sheltered area and one in the dripline zone. The largest cluster 

to the north is the densest with 20 items in one quadrant. 

Rhyolite debitage (n=134) is distributed almost exclusively on the talus slope, 

with two distinct 5+ item clusters, each directly associated with rhyolite projectile points 

(Figure 6-12, top plot).  The oolitic chert debitage (n=52) is distributed within the 

sheltered space in three distinct 5+ item clusters (Figure 6-12, bottom plot). 

Two features were encountered in level 5, one large ovate feature (F.4) beneath 

the sheltered area just west of the third cluster of bone, and a second smaller feature 

(F.21) just outside the dripline (Figure 6-13, Top Plot).  Marking a shift in horizontal 

distribution in level 5, three 5+ g clusters of potsherds were found in the southern half of 

the sheltered area. 

Three 20+ item clusters of bone are evident in level 5, with the densest cluster 

centered in the sheltered area (Figure 6-13, bottom plot).  A second intermediate-sized 

20+ item cluster was found along the back wall, and the third and smallest cluster in the 

dripline zone.  Flake tools are directly associated with the two larger bone clusters:  four 

with the densest cluster and one with the cluster near the back wall.  Additionally, seven 

other flake tools were recovered inside the sheltered space, two from the dripline zone, 

and the remaining seven were recovered on the talus slope.  As for scrapers:  three were  
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found to the east of the largest bone cluster inside the sheltered space, one just to the west 

of the large bone cluster, and one scraper on the upper portion of the talus slope. 

Level 6 

Level 6 contained 2253 pieces of chert debitage, distributed in three 20+ item 

clusters—the largest occupying the majority of the sheltered space measuring 

approximately 4.5 x 2 m (Figure 6-14, top plot).  Found in association with the largest 

cluster were four projectile points (cat. 281, 297, 505, and 518) and two bifaces.  Also 

within the sheltered space was another projectile point (cat. 971) near the back wall and 

another biface near E19 N15.  One projectile point (cat. 458) and a biface were found in 

the dripline zone.  One projectile point (cat. 427) and a preform round out the chert 

chipped stone tools from the talus slope.  The vitreous translucent concentrations (n=318) 

shift dramatically in level 6 to one large and dense cluster in the central portion of the 

sheltered space (Figure 6-14, bottom plot).  One discarded projectile point (cat. 544) was 

recovered in association with the eastern edge of the large cluster. 

Again, the rhyolite debitage (n=126) occurs almost exclusively on the talus slope 

and the dripline zone, with the one 5+ item cluster on the talus slope measuring 2 x 0.5 m 

(Figure 6-15, top plot).  Standing in sharp contrast, the oolitic chert debitage (n=130) is 

distributed in three 5+ item clusters inside the sheltered space (Figure 6-15, bottom plot).  

An oolitic chert projectile point (cat. 518) was found between the three clusters. 

Four more distinct features were recorded in level 6—three (F.8, F.12, and F.13) 

in a row just inside the dripline (flanking the largest bone cluster), and another (F.10) on 
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the talus slope just to the west of feature 21 (Figure 6-16, top plot).  Likely residual from 

the level above, the densest of the three ceramic potsherd clusters in level 6 is a 

continuation of the densest cluster from the preceding level, and the lightest cluster lay 

positioned beneath feature 4 from level 5. 

The 5 g threshold contour marks a single large concentration of bone across the 

sheltered space, with one 20+ g cluster measuring 3 x 1 m along the inside of the modern 

dripline (Figure 6-16, bottom plot).  Of the nine flake tools recovered in this level, one 

was found in direct association with the large bone cluster along, four flake tools were 

recovered in the dripline zone, and four in the sheltered space within the 5+ g cluster 

boundary.  One scraper was recovered on the talus slope. 

Level 7 

 Level 7 contained 1248 pieces of chert debitage distributed in three 20+ item 

clusters of chert debitage, with the densest centered in the sheltered space and the two 

smaller clusters of 20 in the southern portion of the sheltered space (Figure 6-17, top 

plot).  One biface was found in association with the largest cluster, and the locations of 

the two chert projectile points at either end of the sheltered space and just inside the 

dripline suggest tossing of the rejects away from the main clusters.  Additionally, a 

second chert biface was recovered half way down the talus slope.  The distribution of 

vitreous translucent chert debitage drops dramatically (n=156) in level 7, but remains 

concentrated in the same central location as in level 6 (Figure 6-17, bottom plot).  No 

vitreous translucent chert tools were recovered from this level. 
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 Rhyolite debitage is again lightly distributed across the talus slope, but also 

clusters near the back wall within the sheltered space of the rockshelter (Figure 6-18, top 

plot).  Three 5+ item clusters are evident:  two on the talus slope and one near the 

southern edge of the sheltered space.  A rhyolite flake tool was found in the largest of the 

three clusters in level 7.  Oolitic chert debitage (n=74) was mainly distributed inside the 

dripline with two 5+ item clusters centered in the sheltered space (Figure 6-18, bottom 

plot). 

One large ovate feature (F.23) was documented near and running parallel to the 

back wall (Figure 6-19, top plot).  Three small 2+ g clusters in level 7 mark the locations 

where potsherds have made their way into pre-ceramic-bearing occupational zones either 

due to feature construction/use or subsequent disturbance. 

 The amount of bone increases dramatically in level 7 (total weight 421.22 g) with 

an expansive and dense cluster centered along the dripline and just inside the sheltered 

space (Figure 6-19, bottom plot).  With a density of 40 g, this cluster represents the most 

intensive evidence of animal processing.  Four flake tools were recovered in direct 

association or flanking the large bone cluster, one at the southern edge of the feature, 

another approximately 50 cm southwest of the feature, and three in the toss zone on the 

talus slope.  Three scrapers were found inside the sheltered space within the 5 item 

threshold of the bone cluster. 
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Behavioral Interpretations 

Recalling the behavioral model from Chapter 4, certain classes of artifacts at 

rockshelters are expected to correspond with specific zones:  the sheltered space, the 

dripline, or the talus slope.  For example, the model suggests that the highest frequencies 

of primary refuse should occur between the back wall of a rockshelter and the dripline 

area.  Additionally, discarded flaked stone tools are either discarded within the sheltered 

space or tossed on to the talus slope.  The excavation levels can be explored and analyzed 

for these spatial relationships using classed distributional maps.  The horizontal 

distributions of various artifact classes illustrate the benefits of the increased spatial 

resolution of this approach, providing diagnostic evidence of the following onsite 

behaviors:  1) retooling, 2) hearth construction and use, 3) animal processing and marrow 

extraction, and 4) limited site maintenance. 

Retooling 

The maintenance of hunting gear, specifically lithic projectile points, is 

commonly practiced by prehistoric hunters; who frequently carry out these maintenance 

activities during “downtime” at temporary bivouacs and hunting stations embedded 

within larger task-specific operations (see Binford 1978a).  Retooling, or the act of 

replacing a hafted tool onto a shaft, is evident at Mykut Rockshelter from the the 

condition of the projectile points and from their spatial distribution.  Of thirty-six 

projectile points analyzed for use-life damage from the Mykut Rockshelter, seven were 
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“broken,” ten displayed “manufacture errors,” four appeared to be “new” and never 

hafted, and fifteen exhibited evidence of having been “re-sharpened.”  As suggested by 

the debitage size range and flake characteristics, late stage-shaping and sharpening 

activities dominate the processing of projectile points at the site.   

The spatial signature of retooling behavior at short-term campsites should be 

primary refuse clusters of fine lithic debitage and the dropping or tossing of discarded, 

worn-out or rejected projectile points, performs, and bifaces.  This pattern is evident at 

Mykut Rockshelter in the distributions of debitage clusters and lithic tools.  For example, 

there is clear evidence for dropping of vitreous translucent chert manufacture rejects in 

levels 4 and 6; of rhyolite rejects in level 5; of an oolitic chert reject in level 6; and of 

chert rejects in levels 4, 5, and 6. 

Short-term campsites, like Mykut Rockshelter, offer glimpses of the telltale 

archaeological signatures of retooling behavior.  When plotted with debitage, the 

locations of discarded projectile points reflect multiple dimensions of retooling behavior.  

For example, in level 3 (probably representing the Late Woodland period use of the site) 

retooling is documented in the locations and conditions of six projectile points (see 

Figure 6-20).  Both the locations and the conditions of the four triangular projectile points 

found inside the sheltered space are the result of manufacture errors.  Item no. 223 

exhibits a transverse snap fracture which terminated the reduction of what was intended 

to become a hafted projectile point.  Item no. 277 suffered damage to the tip and corner 

during the piece’s final shaping by pressure flaking.  Both these items were found a short 

distance from the densest debitage cluster, possibly tossed or set aside for future 
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expedient needs.  Judging from their morphological similarities, items no. 51 and no. 560 

are no doubt related to the same episode of late-stage reduction and shaping efforts.  A 

large section of item no. 51 snapped from the object piece during edge-thinning 

(presumably soft hammered), terminating work on the piece.  Given its low potential for 

use the damaged tool was presumably tossed from the main reduction area beneath the 

shelter to the southern edge of the dripline where it was found.  Similarly, item no. 560 

was in the process of being thinned after successful edging, but was discarded by direct 

dropping when one of the margins was damaged by a large flake removal.  The damage 

to this item was not as severe as that of item no. 51, making it a candidate for provisional 

discard (placed or dropped at the locus of production) rather than tossing (see Tani 1995).  

One triangular projectile point (item no. 645) and two projectile point fragments (items 

no. 455 and no. 591) were found on the talus slope, as was a smaller cluster of chert 

debitage.  Also on the talus slope, item no. 386, a heavily-reworked stemmed projectile 

point likely represents an earlier (Middle or Late Archaic period) retooling event wherein 

the worn-out point was removed from a haft and discarded.  Four biface fragments lay in 

a row just outside the dripline, defining the toss zone. 

Level 4, with its broadspear specimens and relatively higher frequency of rhyolite 

debitage, likely contains Terminal Archaic occupations.  Figure 6-21 shows 20+ item 

debitage clusters of chert (open contours) and 5+ item debitage clusters of rhyolite (filled 

contours), as well as three broadspears.  A heavily utilized and re-sharpened 

Lehigh/Koens-Crispin style broadspear (item no.1053) was recovered near the back wall 

of the rockshelter, slightly less than 3 m away from the nearest rhyolite debitage clusters.  
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Another well-used rhyolite Susquehanna broadspear (item no. 853) was recovered on the 

talus slope on the edge of the northernmost 5+ item rhyolite debitage cluster.  Both of 

these items were once hafted and likely functioned as knives.  The third broadspear (item 

no. 371) was also found on the talus slope in close proximity to the overlapping exterior 

chert and rhyolite clusters.  This chert specimen could have been used as a projectile 

point but was left un-hafted after a snapped tip manufacturing error.  This type of 

patterning dominates the majority of the reduction episodes throughout the excavation 

levels at Mykut Rockshelter. 

Hearth Construction and Use 

Hearths are relatively abundant at the Mykut Rockshelter, indicating that they 

were an important component of adaptation to the sheltered space during short-term 

occupation (especially during the Middle and Late Woodland occupations).  Eleven 

hearth features contained pottery, with eight of those assignable to culturally diagnostic 

types (Owasco, Quiggle, and Shenks Ferry).  With the exception of feature 16, all the 

hearth features were constructed within the sheltered space and dripline zone of the 

rockshelter.  The spatial signature of the hearths themselves was fairly well delimited 

during excavation by distinct loamy fill or thermally altered arcs (or halos) in the subsoil.  

Hearths are so important to life at short-term campsites that they set the stage around 

which other activities unfold (see Galanidou 1997).  Therefore they should be analyzed 

with reference to their direct associations with charcoal, bone, botanical remains, 

ceramics, and other artifacts. 
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A few significant clusters of ceramics were found in direct association or adjacent 

to hearth features.  However, the bulk of the assemblage was scattered both inside the 

rockshelter and on the talus slope in level 4, but is confined to the sheltered space in level 

5.  Again, spatial associations can help sort out distinct occupational episodes within 

subareas of the excavation block.  For example, features 15 and 17 are spatially close to 

one another and were found centered in a dense cluster of vitreous translucent chert.  

Although features 13, 15, and 17 are associated with Quiggle type potsherds, they likely 

represent multiple occupational episodes, when viewed in light of their C-14 dates (Raber 

2008:39).  Also in level 4 but on the talus slope, feature 16 is associated with the densest 

(44 g) cluster of potherds, possibly representing an exterior hearth for boiling or other 

heating of ceramic vessels. 

Burnt and thermally altered bone might likewise be expected to co-occur, as 

demonstrated above by the specific signatures revealed by overlaying bone cluster 

locations with feature boundaries.  Features 9 and 18, associated with the northernmost 5-

g clusters are the only features in level 4 coincident with bone clusters.  In level 5, there 

is one 5 g cluster located just east of feature 4, but no other feature has bone associations.  

The large 5 g cluster from level 6 is positioned between features 8 and 12, representing a 

possible relationship between bone and features.  Although the bone distribution 

increases abruptly in level 7, the cluster location is centered at the dripline while feature 7 

is located at the back wall of the rockshelter.  Obviously, bones can be roasted in one spot 

and then cracked or otherwise processed at a different location.  However, searching for 
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direct associations helps with pattern recognition and the identification of spatial 

signatures. 

Animal Processing and Marrow Extraction 

The presence of highly fragmented burnt and calcined bone provides evidence of 

roasting and breaking of long bone skeletal elements by the Late Woodland occupants of 

the Mykut Rockshelter (presumably to consume the bone marrow or to render bone 

grease).  The same drop and toss zone model used to describe lithic reduction and 

depositional sets, is applicable to identifying the archaeological signature of marrow 

extraction.  Hunters typically consume the high protein bone marrow at logistical hunting 

camps because leg bones are seen as too bulky for transport back to a base camp or 

village (Binford 1978) and are a desirable high-caloric food that is viewed as a delicacy 

by the hunters who consume it near a hearth or an appropriate location within the 

rockshelter.  Bones may be fragmented by a combination of hammer and anvil and spiral 

fracturing, but the result is small fragments and larger anterior and posterior ends. 

The manufacture and use of flake tools and scrapers suggest that secondary 

butchery and hide processing activities were also carried out at the site.  Flake tools (or 

retouched flakes) would be useful during skinning and disarticulation, while scrapers are 

generally assumed to be used for hide preparation.  Created as needed, flake tools are 

usually expedient, complementing the tool kit of curated bifacial tools like projectile 

points.  At Mykut Rockshelter, flake tools litter levels 4 and 5 across all three 

occupational zones.  In level 6 they were confined to the dripline zone and sheltered 
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space and in level 7 were equally distributed inside the sheltered space, the dripline, and 

the upper portion of the talus slope.  It is evident that flake tools were crucial to many on-

site activities.  The limited edge wear studies performed were consistent with hide and 

bone working and the processing of animal carcasses. 

The locations of discarded scrapers may or may not reflect the actual loci of 

scraping activities.  In level 4 two scrapers were recovered from the dripline zone and 

two lay on the talus slope.  In level 5 there are three scrapers loosely clustered inside the 

sheltered space, one in the dripline zone, and one on the talus slope.  In level 6 one 

scraper was recovered on the talus slope, and in level 7 there were three scrapers inside 

the sheltered space.  After scraping tasks are carried out, scrapers that still exhibit some 

potential utility may be placed or intentionally dropped within the sheltered space for 

future use—a processes best described as provisional discard (see Tani 1995).  

Provisional discard may occur when an item is deemed not quite worthy of formal 

caching but is not worthless trash, and depends upon future needs and conditions.  

Whether scraping was conducted exclusively on the talus slope or also within the 

sheltered space is not clear.  It is likely; however, that these activities were important to 

the site’s functional role for local prehistoric groups. 

Site Maintenance 

 With no evidence for intensive site maintenance activities, tossing seems to be the 

major means of discard for larger refuse items at the Mykut Rockshelter.  As predicted by 

behavioral models, small-sized debitage and bone debris was mostly deposited as primary 

refuse at the location of their production; while larger items are dropped directly or 
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dispersed from the clusters, sometimes sorted by size either through human behavior or 

natural processes.  After removal from their hafts, worn-out projectile points and broken 

bifaces were frequently tossed away from the retooling loci in all levels 4 through 7, but 

most intensively in levels 4 and 5.  Some limited deposition of secondary refuse like the 

dumping of hearth cleanout material may have been carried out, but, archaeological 

evidence for this is minimal at Mykut Rockshelter.   

 

Summary of Mykut Rockshelter’s Role in Regional Prehistory 

 The Mykut Rockshelter was available for prehistoric occupation at the onset of 

the Holocene.  The diversity of lithic tools and the spatial arrangement of debris suggest 

that this location provided a platform for conducting hunting related activities with little 

to no investment in storage or site maintenance.  If the site had been used as a base camp, 

there would be more evidence of greater energy investment in features, cleaning, possible 

separation of activity areas, and a wider variety of subsistence related tasks.  All of the 

archaeological evidence, however, points to short-term occupations with narrow foci.  

Mykut Rockshelter provides evidence of more diverse activities than just roasting and 

cracking of long bones like secondary butchery, and judging from the amount of scrapers 

found throughout the various levels of Mykut Rockshelter, animal hide processing and 

other activities that require scraping (i.e. projectile shaft preparation) seem to have been 

recurrent activities. 

Viewing hunting as an “essential aspect of subsistence” for Late Woodland 

groups, Raber (2008) suggests that the Mykut Rockshelter was even more crucial to 
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agriculturalists than it was to earlier hunter-gatherer groups, who likely viewed Mykut 

Rockshelter as providing one of many procurement options in the vicinity of Little 

Valley.  Since agricultural systems were likely even more exposed to climatic variation 

and periodic food shortages than hunter-gatherers due to their investment in food 

production, we believe that rockshelter use in conjunction with logistical hunting may 

have been a form of risk management by supplying crucial supplemental protein and 

hides.  Such intensive use during the Late Woodland period had more impact and 

produced more subsistence related debris than any preceding occupations, bleeding 

through into the voids of deeper levels.  There is some evidence of vertical displacement 

from post-depositional processes resulting in the translocation of free charcoal from the 

uppermost strata to obviously older levels.  With water infiltration and the nature of the 

coarse fragment sediments, it is not surprising that small charcoal pieces were found 

deeper in the deposits; however, the discrete clustering of late-stage debitage suggests 

that horizontal post-depositional movement was minimal. 

The fine-grained spatial data from Mykut Rockshelter provide much-needed 

diagnostic examples of the archaeological signatures of specific short-term camp 

activities.  It is evident that our understanding of prehistoric settlement systems will be 

advanced through comparative analyses of archaeological site structure from various 

settings.  This site and Camelback Rockshelter (presented in the following chapter) serve 

as baseline examples for identifying human behavioral evidence heretofore untapped in 

the region. 
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Table 6-1.  Summary distribution of lithic tools at Mykut Rockshelter. 

Level Points Scrapers Bifaces Preforms Flake Tools 
1 6 1 2 1 7 
2 7 2 4 1 17 
3 8 1 4 2 16 
4 14 4 2 3 20 
5 11 5 7 1 20 
6 9 1 4 1 9 
7 3 3 3 0 9 
8 3 3 3 0 1 
9 3 1 1 1 2 
10 0 0 1 0 2 
11 0 0 0 0 0 

 

Table 6-2.  Summary distribution of late-stage lithic debitage at Mykut Rockshelter. 

Level Chert Vitreous Chert Oolitic Chert Rhyolite 
1 283 68 25 0 
2 373 84 33 18 
3 1254 264 60 56 
4 1653 192 52 111 
5 2115 117 52 134 
6 2253 318 130 126 
7 1248 156 74 99 
8 555 30 14 55 
9 456 115 20 26 
10 243 66 29 2 
11 91 8 4 5 

 

Table 6-3.  Summary distribution of bone and pottery at Mykut Rockshelter. 

Level Bone (g) Pottery (g) 
1 137.5 25.5 
2 66.1 103.2 
3 52.2 256.8 
4 340.7 171.3 
5 525.1 90.6 
6 354.9 58.8 
7 421.22 17.7 
8 395.2 - 
9 57.2 - 
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Figure 6-1.  Photograph of Mykut Rockshelter during excavations. 
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Figure 6-2.  Location of Mykut Rockshelter in Huntingdon County, 
PA. 
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Figure 6-3.  Mykut Rockshelter site map, showing the main 
excavation block, dripline, and outlying test units. 
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Figure 6-4.  Mykut Rockshelter N 15 profile. 
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Figure 6-5.  Late-stage debitage and tool distribution from Mykut Rockshelter, level 
3; chert (top plot) and vitreous translucent chert (bottom plot).  Contour interval = 
15. 
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Figure 6-6.  Late-stage debitage distribution from Mykut Rockshelter, level 3; 
rhyolite (top plot), oolitic chert (bottom plot).  Contour interval = 1. 
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Figure 6-7.  Pottery and hearth features (top plot) and bone, flake tools and scrapers 
(bottom plot) from Mykut Rockshelter, level 3.  Contour interval = 5. 
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Figure 6-8.  Late-stage debitage and tool distribution from Mykut Rockshelter, level 
4; chert (top plot) and vitreous translucent chert (bottom plot).  Contour interval = 
15. 
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Figure 6-9.  Late-stage debitage distribution from Mykut Rockshelter, level 4; 
rhyolite (top plot), oolitic chert (bottom plot).  Contour interval = 1. 



185 
 
  

Figure 6-10.  Pottery and hearth features (top plot) and bone, flake tools, and 
scrapers (bottom plot) from Mykut Rockshelter, level 4.  Contour interval = 5. 
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Figure 6-11. Late-stage debitage and tool distribution from Mykut Rockshelter, 
level 5; chert (top plot) and vitreous translucent chert (bottom plot).  Contour 
interval = 15. 
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Figure 6-12.  Late-stage debitage distribution from Mykut Rockshelter, level 5; 
rhyolite (top plot), oolitic chert (bottom plot).  Contour interval = 1. 
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Figure 6-13.  Pottery and hearth features (top plot) and bone, flake tools, and 
scrapers (bottom plot) from Mykut Rockshelter, level 5.  Contour interval = 5. 
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Figure 6-14.  Late-stage debitage and tool distribution from Mykut Rockshelter, 
level 6; chert (top plot) and vitreous translucent chert (bottom plot).  Contour 
interval = 15. 
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Figure 6-15.  Late-stage debitage distribution from Mykut Rockshelter, level 6; 
rhyolite (top plot), oolitic chert (bottom plot).  Contour interval = 1. 
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Figure 6-16.  Pottery and hearth features (top plot) and bone, flake tools, and 
scrapers (bottom plot) from Mykut Rockshelter, level 6.  Contour interval = 1 (top), 
and 5 (bottom). 
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Figure 6-17.  Late-stage debitage and tool distribution from Mykut Rockshelter, 
level 7; chert (top plot) and vitreous translucent chert (bottom plot).  Contour 
interval = 15. 
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Figure 6-18.  Late-stage debitage distribution from Mykut Rockshelter, level 7; 
rhyolite (top plot), oolitic chert (bottom plot).  Contour interval = 1. 
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Figure 6-19.  Pottery and hearth features (top plot) and bone, flake tools, and 
scrapers (bottom plot) from Mykut Rockshelter, level 7.  Contour interval = 1 (top), 
and 5 (bottom). 
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Figure 6-20.  Retooling evidence from Mykut Rockshelter, level 3. 
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Figure 6-21.  Retooling evidence from Mykut Rockshelter, level 4. 
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CHAPTER 7 

CAMELBACK ROCKSHELTER (36MR180) 

 

Introduction and Background 

 Perched on the southern side and eastern terminus of a prominent mountain 

bordering the Pocono Plateau and the Ridge and Valley provinces in eastern 

Pennsylvania, Camelback Rockshelter is an upland sandstone overhang that has trapped 

over 1 m of stratified sediments and archaeological remains over the course of the 

Holocene (see Figure 7-1).  Standing in contrast with the many deeply stratified 

floodplain sites of the Delaware River, this location offers a rare glimpse of prehistoric 

occupations of higher elevation landforms in this region.  This particular rockshelter site 

was selected for fieldwork to provide archaeological spatial information for direct 

comparison with the Mykut Rockshelter data. 

 Camelback Rockshelter (36MR180) was discovered and brought to the attention 

of the Temple University Anthropology Department by local Monroe County residents 

Donald Kline and Stephen Schaller.  Beginning in 2001, volunteers from AXIS Research, 

Inc., a non-profit research organization, began a detailed block excavation in relatively 

undisturbed sediments to capture and discern behavioral spatial patterning.  To date, after 

four years of intermittent efforts on site, 32 contiguous horizontal 50 cm units have 

yielded stratified occupations representative of much of the local Holocene cultural 
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sequence.  Its archaeological record testifies that Camelback Rockshelter was an 

important place to the prehistoric inhabitants of Monroe County. 

 Camelback Rockshelter served as a campsite/staging platform throughout the 

Holocene.  The rockshelter attracted human occupants for several reasons:  1) it offered a 

sheltered and flat space to camp with a southern exposure; 2) it provided a vantage point 

with an expansive view; and 3) it occupied a prominent and well-known location on the 

Pocono Escarpment from which to base logistical forays with a minimal investment of 

labor.  Too small and inaccessible to serve as a long-term residential camp, Camelback 

Rockshelter is best described as a hunting bivouac for task groups (subsets of the 

population engaged in specific resource forays).  Although the cultures and the 

organizational idiosyncrasies of the occupants changed over time, the function of the site 

remained largely constant:  as a “home away from home” where hunters could camp and 

conduct hunting-related activities.  Caching became an important and distinctive part of 

the settlement adaptation during the Archaic Period. 

 

Site Setting 

 Camelback Rockshelter is situated in Monroe County, Pennsylvania in Big 

Pocono State Park, on the southern slope of Camelback Mountain at an approximate 

elevation of 410 m (1345 ft) amsl.  Located approximately 20 km northwest of the 

Delaware Water Gap and, with over 300 m of local topographic relief, Camelback 

Mountain is the most prominent feature of the Pocono Plateau Escarpment, offering 

strategic panoramic vistas.  The solitary sandstone overhang formed at the contact 
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between crossbedded Catskill Formation (Long Run Member) sandstone and less 

resistant shale.  A large collapsed sandstone block that walls the sheltered space to the 

west has created a low, angled cavity and protects the space from the prevailing westerly 

winds.  The site lies just within the line of the furthest advance of the Wisconsin glaciers 

during the Late Pleistocene, and would have been available for occupation soon after 

their retreat. 

 Camelback Rockshelter is located 1.5 km southeast of and 200 m below the 

summit of the mountain (see Figure 7-2).  The rockshelter is 140 m above Pocono Creek, 

which lies approximately 2 km to the east, and commands a view of the Delaware Water 

Gap to the southeast and Wind Gap to the south, both approximately 20 km away.  As is 

characteristic of the Ridge and Valley province, overland travel between the parallel 

ridges is routed through the gaps eroded by water and wind.  Located at the edge of the 

escarpment, Camelback Mountain offered prime hunting for deer, elk, black bear, and 

turkey; while nearby swamps and bogs on the plateau provided complementary 

subsistence targets like berries and waterfowl.  Cranberry Swamp is 5.3 km to the east, 

Huckleberry Swamp 4 km to the north, and the swamp at Pocono Pines 10.3 km to the 

northwest.  There are only two other recorded rockshelter sites in the vicinity:  Walter’s 

Rockshelter (Kline and Staats 1983; Stewart 2005), located 23 km to the northeast, and 

Lenape Lake Rockshelter (Kline and Staats 1974), located 18 km to the east—both 

mainly associated with Middle Woodland occupations. 
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Lithology and Natural Processes 

Bedrock at the site belongs to the Long Run member of the Upper Devonian age 

Catskill formation; with cross-bedded to planar-bedded sandstone alternating with 

siltstone and shale arranged in fining upward fluvial cycles ranging from 20 to 100 ft 

thick (Berg and Sevon 1977).  The more resistant sandstone is characterized as blocky, 

slabby, and sometimes flaggy.  In their report on the geology and groundwater resources 

of Monroe County, Carswell and Lloyd state, “[t]he rocks are cut by systematic sets of 

joints and fracture cleavage.  During the Pleistocene Epoch glacial ice advanced across 

most of the county, leaving a veneer of unconsolidated deposits that modified the surface 

of the land” (1979:4). 

The rockshelter was created by periglacial conditions along the vertical exposures 

of the Catskill sandstone on the south-facing benches of Camelback Mountain.  Flowing 

water has cut a slight ravine to drain surface runoff from rain and snow melt.  The path of 

water moving over and through site was directed by the bedding planes and block fault 

fractures.  Conditions at the location of the rockshelter were such that two large blocks 

collapsed to form the re-entrant feature; with the westernmost and largest block lying at a 

roughly 45 degree angle.  Similar conditions in the vicinity formed a few rockshelter-like 

features that could offer some protection from the elements, but were damp and shaded 

and therefore not nearly as habitable as Camelback Rockshelter.  In general, the benches 

on this part of the slope are relatively flat, offering prime camping locales between the 

stepped cliff exposures. 
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Located just within the terminus of the last Wisconsinan glacial advance, 

Camelback Rockshelter formed during the Late Pleistocene and continued to evolve and 

trap both endogenous and exogenous sediments throughout the Holocene.  Of the major 

rockshelter processes summarized in Chapter 4, at least seven are evident at the site:  1) 

cryoclastism, 2) collapse, 3) cryoturbation, 4) flowing water, 5) pedogenesis, 6) human 

activity and animal disturbance, and 7) external slope processes on the talus slope.   

 

Rockshelter Dimensions and Excavation Grid 

 The rock overhang measures 5.4 m in width and 1.7 m from the modern dripline 

to the back wall, and offers just over 9 m2 of directly sheltered space (see Figure 7-3).  At 

the onset of excavation, standing clearance at the back wall was approximately 1.7 m and 

was well over 2 m from the modern ground surface at the dripline. 

 With the aid of the total station, the excavation grid was established by first laying 

out 1 m2 units in line with the back wall of the rockshelter, gridding the entire sheltered 

area as well as the talus slope and subdividing each unit into 50 cm2 collection units.  

Each meter unit was identified by its northeast grid coordinate, and assigned an uppercase 

letter.  To date, the excavation block is made up of eight complete meter units, one 

partially excavated meter unit, and a thin slice of sediments along and under the back 

wall of the rockshelter.  The spatial data presented later in this chapter are based on 32 

complete 50 cm2 collection units. 
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Sediments and Soils 

The depth of the Holocene age sediments within the dripline is just over 1 m—a 

relatively deep profile for an upland location in this region (Figure 7-4).  Like Mykut 

Rockshelter, the sediment package is derived from four main sources: 1) attrition, 2) 

rockfall, 3) soil creep/slope wash, and 4) in situ weathering of the rock units.  The bulk of 

the sediments are comprised of roof-fall slabs of various sizes detached by physical 

weathering, and sediments moved down slope by flowing water and colluvial processes.  

Several continuous sediment columns were removed in 5 cm levels for sediment size 

analysis, and for future phytolith studies and flotation for macrobotanical remains.  Dr. 

John Wah, from AXIS Research Inc., described the sediments in the field and collected 

samples for particle-size analysis on the fine fraction sediments in the laboratory using 

the pipette method (Timpson and Foss 1992).  Soil development, as expressed by 

morphological properties, was used to estimate the amount of time a landscape has been 

stable and subject to pedogenesis (Foss and Segovia 1984).  The examination of silt and 

sand on a clay-free basis allows us to assess sedimentation without the influence of 

pedogenesis. 

Camelback Rockshelter is a shallow, high elevation shelter and differs in 

depositional and post depositional processes from large dry sandstone shelters excavated 

in the Northeast.  The shallow, open nature of Camelback has resulted in pedogenesis 

obscuring morphological evidence of stratigraphy.  The sediments are dominated by 

coarse fragments (> 2mm, all horizons > 40%), with an obvious increase in total coarse 
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fragments between 52 and 82 cm (Table 7-1).  Coarse sediments were the result of roof-

fall and attrition.  The sediments in the less than 2 mm fraction were largely very coarse 

(2 mm – 1mm) and coarse (1 mm – 0.5) sands.  Above 62 cm very coarse and coarse 

sands decreased and fine and very fine sands increased (Table 7-2).  Depositional shifts 

reflect a decrease in roof-fall and/or attrition and an increase in fine sheetwash deposition 

of unconsolidated sediments from outside and above the shelter.  The shifts do not seem 

to represent long depositional hiatuses, but may be linked to paleoclimatic fluxes.  

Overall, the sediments at Camelback Rockshelter appear to have been deposited 

constantly and steadily throughout the Holocene. 

Pedogenesis at Camelback Rockshelter was a function of abundant water moving 

through the sediments and driving soil formation.  There are five horizons in the first 80 

cm of the soil profile: 1) A, 2) BE, 3) Bt1, 4) Bt2, and 5) BC.  A strong brown 

(7.5YR4/6) argillic horizon with an 8% increase in clay content from the overlying 

eluvial horizon and thin discontinuous clay skins has formed (Table 7-3).  The clay 

content dropped off in the less weathered BC-horizon.  Illuvial clay is present in soil 

formed in sediments above a large piece of roof fall.  There was no evidence of 

carbonates or secondary carbonates.  The development of soils at Camelback and lack of 

intact buried surfaces or soils suggests that sediments were deposited steadily throughout 

the Holocene without major depositional or erosive episodes or extensive periods of 

stability. 

The detailed excavation and analysis confirm that the sediment package at 

Camelback Rockshelter is undisturbed and stratified, containing deposits spanning the 
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Holocene.  The analysis suggests that the sediments within the dripline of Camelback 

Rockshelter are at least 6,000 years old at a depth of 75 cm.  Given the complicated 

nature of sedimentation and soil formation, our interpretation of rockshelter deposits has 

benefitted from collaboration with a qualified soil scientist. 

 

Archaeological Evidence and Cultural Stratigraphy 

Artifact Inventory 

 Excavations at Camelback Rockshelter have thus far yielded 2855 artifacts:  

including 32 projectile points, 40 bifaces, 21 retouched flakes, 2273 pieces of unmodified 

lithic debitage, 81 potsherds, a cache of 7 pecked bola stones, and 291 bone fragments.  

Bifaces were defined as thinned object pieces, exhibiting flaking on both sides; the 

reduction stage was determined and classified as early, middle, or late-stage.  The term 

projectile point was applied to all hafted bifaces.  Projectile point fragments represent 

only part of entire projectile points.  Scrapers were defined as tools with evidence of 

intentional unifacial flaking along one or more edges to create a steep edge angle.  

Retouched flakes are utilized debitage flakes displaying minor retouch or use related edge 

wear.  Debitage was classified by raw material type, size category, and the stage 

represented in the reduction process.  A bola stone is a humanly transported cobble that 

was intentionally pecked around the center to form a groove for a thong tether. 

 Despite localized disturbances and the lack of obvious “living surfaces” or 

discontinuities within the profile, the vertical position of temporally diagnostic artifacts 
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suggests intact natural stratigraphy.  Due to its small size and the infiltration of water, 

Camelback Rockshelter offers poor preservation for perishable remains.  Therefore, most 

of the bone assemblage was recovered in the A-horizon sediments (levels 1 and 2).  The 

largest skeletal specimens are most likely elk leg bones. 

Lithic Raw Material 

 The lithic raw material from Camelback Rockshelter was classified by 

macroscopic variations in color, texture, and, inclusions.  The majority of the lithic 

assemblage at Camelback Rockshelter is comprised of a black to medium-gray colored, 

fine-grained, chert available from local outcroppings near the Delaware Water Gap, 

approximately 20 km to the east.  The color of this chert type (material type 1.01) can 

vary from black to cloudy-gray and the texture and varies from smooth to grainy, with 

prismatic inclusions.  We initially distinguished a subgroup of matte dark chert with a 

medium to coarse-grain (material type 1.02), but this may just represent internal 

variability within material type 1.01. 

 Another distinct raw material (material type 1.03) is a fine-grained opaque to 

translucent medium gray chert with translucent inclusions.  In general, this material is 

lightly represented, but spikes in frequency (n=35) in level 5. 

 Comprising a much smaller portion of the total lithic assemblage (n=31), jasper 

(material type 2.01) was transported from the Hardyston Formation sources 

approximately 70 miles to the south.  Of the four jasper chipped stone tools recovered at 
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Camelback Rockshelter, one is a Orient Fishtail recovered in level 1 from a rodent 

disturbance; and one a heavily utilized end-scraper in level 13. 

Woodland Period Occupations 

Woodland Period artifacts are confined to the modern surface and the first two 

arbitrary levels, including at least six mostly fragmented Madison-type triangle projectile 

points.  Diagnostic ceramic wares include a small number of shell-tempered Quiggle 

Complex potsherds.  The majority of the diagnostic rims, however, represent Chance 

Incised or other types in Kinsey’s (1972) tribal series which were associated with 

radiocarbon dates ranging from ca. AD 1200 to 1550. 

A cache of 7 bola stones was recovered from levels 1 and 2 in the dripline zone.  

A bola is part of a compound hunting weapon comprised of two or more stone balls tied 

together by sinew or fiber thongs, which is hurled by hand to ensnare prey such as wild 

turkeys or geese.  Pecked cobbles such as these have been reported from the Upper and 

Middle Delaware Valley in Pennsylvania and New Jersey (see Kraft 1986, Schrabisch 

1930), and Kinsey (1972) lists bola stones as one of the diagnostic traits of what he 

termed the Bushkill Complex.  Bola stones were recovered at the Egypt Mills and Faucet 

Sites (Kinsey 1972), and were found associated with Middle Woodland Fox Creek 

projectile points at Edmunds Rockshelter in northwest New Jersey (Hotchkins and Staats 

1983).  Kline and Staats (1983) report the recovery of a single bola stone associated with 

Middle Woodland period ceramics from the Walter’s Rockshelter located only 23 km 

southeast of Camelback.  Although frequently reported as single finds in other 
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rockshelters of the upper Delaware Valley, the cache of bolas from Camelback 

Rockshelter is unique.   

The thirty charcoal samples collected at Camelback Rockshelter are all derived 

from small (<1g) dispersed pieces, with no dense concentrations or direct evidence of 

hearth features.  Three samples were sent to Beta Analytic for AMS radiocarbon dating, 

all three yielding Late Woodland period assays (late 15th or early 16th centuries AD):  1) 

[Beta-249028] 430±40 BP, 1σ range AD 1440-1460; 2) [Beta-249027] 400±40 BP, 1σ 

range AD 1440-1490; and 3) [Beta-218501] 320±40, 1σ range AD 1500-1640.  Since the 

samples are not derived from hearth features but from free charcoal, inferences from the 

dates are limited.  It is apparent that Late Woodland era charcoal traces have worked their 

way down into lower Archaic-age deposits, most likely due to water moving through the 

sediments, and possibly due to localized bioturbation and rodent burrowing activity.  The 

dates are at odds with the predominantly Archaic Period diagnostic artifacts at the same 

depth but consistent with documented intensified use of rockshelters in the region during 

the later stages of the Late Woodland Period.  It is important to point out that without 

discrete hearth features and charcoal concentrations, these charcoal flecks attest to a 

certain amount of vertical displacement acting on these specimens as water infiltrates the 

voids within the coarse sediments.  Experimental testing is needed to determine whether 

or not small charcoal flecks are more prone to vertical displacement than fine lithic 

debitage due to differences in porosity and shape.  
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Approximately 20 cord-marked potsherds with possible clay/grog temper 

(material type 28) definitely predate the Schultz Incised and the Otstungo/Fonda Incised 

specimens, hinting at pre-Late Woodland occupation. 

Archaic Period Occupations 

An Orient Fishtail-style projectile point made of jasper was recovered from 

disturbed context in level 1 and likely was brought up from level 3 by rodent disturbance.  

Levels 5 and 6, from Unit G, produced a lithic biface cache containing a clear example of 

a Lackawaxen expanded stem projectile point.  Artifact density decreases abruptly below 

Level 7, and no diagnostic items were recovered below Level 9.  Level 9 yielded two 

chert projectile points; one a lobate stemmed point similar to the Neville variants 

illustrated by Dincauze (1976:32, Plate 6), which are associated with Middle Archaic 

dates of ca. 5790 through 5260 B.C.  A spurred jasper scraper/graver, recovered from 

under the ledge of the back wall in level 13, hints at a possible Early Archaic component; 

as does a slight rise in artifact density through Levels 14, 15, and 16.  A small notched 

point base fragment was one of the few items recovered in Level 19. 

 

Horizontal Artifact Distributions 

Ceramics 

 Ceramic potsherds were collected from the surface of the sheltered deposits upon 

Camelback Rockshelter’s discovery.  The un-provenienced surface collection includes 

five incised shell-tempered potsherds (possibly Schultz incised or McFate/Quiggle); and 
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seven incised and collared granitic rock-tempered potsherds (likely Fonda or Otstungo 

Incised).  Most of the provenienced potsherds came from level 1, which produced 22 

potsherds (84.9 g); and level 2 which produced 28 potsherds (41.4 g).  With respect to 

horizontal distribution of provenienced potsherds, there are three 5g-clusters in level 1, 

and one 5g-cluster in level 2 (see Figure 7-5).  Both the densities and the horizontal 

positions of the clusters shift from level 1 to level 2. 

The potsherds were classified by temper material, as follows:  shell (code 26), 

granitic rock (code 27), clay/grog (code 28).  Size class data are useful in determining the 

degree of fragmentation and detecting size-sorting processes.  The level 1 clusters are 

dominated by granitic rock-tempered wares, with a lighter and more diffuse distribution 

of shell-tempered wares in each of the three clusters.  The largest size classes are found 

towards the back wall of the shelter and far out on the talus slope, suggesting 

displacement and fragmentation in the dripline zone and the front of the sheltered space.  

The dense cluster on the talus slope in level 2 is dominated by clay/grog tempered wares, 

while granitic rock-tempered wares cluster within the sheltered space as well as being 

scattered diffusely in the dripline zone and the talus slope.  Aside from one 11.2 g 

potsherd, fragment sizes are generally smaller in level 2, probably due to compaction and 

trampling. 

Even in the small excavation block at Camelback Rockshelter, detailed 

descriptive and spatial data combine to reveal important comparative evidence.  In Figure 

7-5, piece-plotted ceramic specimens from levels 1 and 2 are posted by quad with a “+” 

and are labeled according to size class and temper, then overlaid onto 1 g contour interval 
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isopleths, allowing the pottery assemblage to be dissected.  The three temper codes (26, 

27, and 28) are plotted above the symbol, while one of seventeen possible size classes 

(ranging from 1 to 85mm2) is plotted beneath the symbol.  Size and spatial data such as 

these can be used to detect the existence of size-sorting processes and define the general 

degree of fragmentation in the assemblage.  Granitic tempered potsherds of various sizes 

make up approximately 70% of the total ceramic assemblage from both levels.  A smaller 

number of shell-tempered potsherds were recovered inside the sheltered area of both 

levels, ranging in size from 5.1 to 40 mm2.  Clay/grog tempered potsherds (ranging from 

10.1 to 20 mm2 in size) were found exclusively in the external cluster in level 2.  The 

minimum number of vessels represented by the assemblage is eight.  At this juncture, the 

function and social meaning of pottery at Camelback Rockshelter remain unclear, but the 

distinct patterning at this upland rockshelter can serve as an example of the distributional 

patterns to look for in spatial data from other site contexts. 

Bone 

Levels 1 and 2 yielded the majority of the bone assemblage and included both 

distinct clusters at the dripline on the west side of the excavation block and larger piece-

plotted fragments in the toss zone of the talus slope (see Figure 7-6).  In level 1, one main 

bone cluster centered at the dripline was comprised of 44 small fragments, with four 

plotted fragments,--the largest measuring 7.1 cm and weighing 9 g.  In level 2, the cluster 

epicenter shifts position to 25 cm outside of the dripline.  There are 124 small fragments 

weighing 159.6 g; and ten piece-plotted fragments weighing 135.3 g.  The largest bone 

fragment measures 15.7 cm and weighs 83.4 g, a size consistent with elk (Cervus 
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Canadensis).  The size-sorted distributional pattern suggests that Late Woodland 

occupants tossed large bone debris down the talus slope away from the activity area, 

while leaving smaller fragments as primary refuse where they dropped. 

Bone roasting and cracking associated with marrow extraction are evident in the 

spatial distribution of fragmented bone from the first two levels of Camelback 

Rockshelter, suggesting a classic drop and toss zone pattern.  Site maintenance behavior 

is closely intertwined with this multifaceted activity and reflected in the nature of the 

resultant debris.  Recalling the behavioral model from Chapter 4, animal processing such 

as this is likely to occur in the dripline zone, with larger debris tossed away from the 

activity area as a nuisance.  Evidence for this activity is clear in the first two levels of 

Camelback Rockshelter.  Figure 7-6 shows detailed contours for small bone fragments by 

count, with larger piece-plotted bone represented by weighted “+” symbols.  The data 

strongly suggest the location of roasting and cracking of long bones, with the small 

fragments dropped at the locus of the breaking and consumption and the larger bone 

fragments tossed out on the talus slope.  Such minimal and casual preventative site 

maintenance also suggests that the occupations were of short duration (hours or days).  

Longer stays would result in formal cleaning and secondary dumping. 

While the main objective was likely to transport meat and/or hides back to a more 

permanent residence, the Woodland period hunter(s) at Camelback Rockshelter also 

expended effort on extracting bone marrow.  Ethnoarchaeological studies suggest that 

processing and consumption decisions such as these are governed by optimal transport 

considerations.  For example, leg bones contain a high food value, but they are too bulky 
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and inefficient to transport any further than the logistical camp.  This type of meal is 

eaten at the hunting camp. 

Lithic Debitage and Tools 

Preferences in flintknapping locations can be observed in the shifting distributions 

of lithic debitage and tools from levels 1 through 9 at Camelback Rockshelter.  

Practically all of the unmodified debitage from the site can be characterized as late-stage 

flakes, all measuring ≤ 1 cm in dimension.  Levels 10-19 contain such light distributions 

of artifacts that they were excluded from this analysis.  Stacked levels are displayed three 

per page in consecutive order from top to bottom (see Figures 7-7, 7-8, and 7-9).  The 

contour maps show the distribution of spatial clusters of 10+ (and 20+) pieces of late-

stage lithic debitage (material type 1.01) with lithic tool locations overlaid as post maps.  

The map symbols correspond to tool types as follows:  1) projectile points are represented 

as filled triangles, 2) projectile point fragments as open triangles, 3) bifaces and biface 

fragments as open squares, 4) “X’s” for retouched flakes, and 5) open circles for bola 

stones.  The artifact distributions are described with reference to the physical zones of the 

rockshelter, 1) the sheltered space, 2) the dripline area (50 cm inside and outside the 

modern boundary), and 3) the talus slope. 

Lithic debitage (n=56) is clustered in one location, just outside the dripline in 

level 1.  Five chert projectile points and one projectile point fragment are scattered across 

the excavation block and the rockshelter zones.  Inside the sheltered space were two 

projectile points, one projectile point fragment, and one biface fragment.  The dripline 

zone was the favored area for lithic reduction activities, with a projectile point and a 



213 
 

biface fragment approximately 50 cm west of the small 10 item cluster.  The projectile 

points are Madison triangles displaying distinct manufacturing damage but no evidence 

of use or hafting.  Additionally, three grooved cobbles were recovered in direct 

association with the cluster.  The projectile point recovered at N 17.25/ E 16.75 is a 

jasper projectile point (Orient Fishtail) that was out of context, recently brought up to the 

surface from a deeper level by obvious rodent activity.  Two projectile points with 

manufacturing errors and two late stage biface fragments were recovered from the talus 

slope. 

The amount of lithic debitage increases slightly in level 2 (n=127), with a slightly 

larger 10+ item cluster positioned at the same location as the one in the preceding level.  

Two projectile points were discarded at the southern edge of the excavation block on the 

talus slope, and a third just inside the dripline was associated with a five item debitage 

cluster.  A late stage biface fragment and two retouched flakes were recovered just 

outside the dripline.  Three more grooved cobbles were found in the southeast quad of 

Test Unit D, comprising the lower portion of a bola stone cache. 

A dramatic increase in black chert debitage (n=368) was noted in level 3 (the first 

5cm level of the B-Horizon sediments), peaking in density at 52 items/quad in the 

northeast quadrant of Test Unit E, well within the sheltered area.  Two projectile point 

fragments, a middle-stage biface fragment, and six retouched flakes were recovered 

inside the sheltered area within the 20+ item cluster.  A heavily used un-typed stemmed 

projectile point with an impact fracture and an unfinished projectile point fragment with a 

hinge fracture were recovered just south of the main cluster, inside the dripline.  Two 
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retouched flakes were recovered outside the dripline.  One un-typed stemmed projectile 

point (material type 1.03) with a bend fracture was found on the talus slope. 

The amount of chert debitage increases slightly (n=412) in level 4; with one large 

cluster peaking at 80 items/quad, and two lesser clusters of 20+ items.  Again, the densest 

cluster is positioned in the eastern half of Test Unit E, well within the sheltered area.  An 

un-typed side-notched projectile point with a distal impact fracture and a retouched flake 

were recovered within the densest cluster.  Also inside the sheltered space were two 

unfinished projectile point fragments.  The smallest of the three 20+ clusters is located in 

the dripline zone, with two retouched flakes just inside the dripline boundary (one made 

of jasper).  Except for one Normanskill-like projectile point made of argillite, the talus 

slope was void of lithic tools, with very little debitage.   

The chert debitage distribution shifts back to the dripline zone in level 5, dropping 

dramatically in density (n=220).  A middle-stage biface was recovered inside the 

sheltered space.  A projectile point fragment and a retouched flake were found in 

association with the 20+ cluster just inside the dripline.  One retouched flake came from 

the talus slope. 

The chert debitage in level 6 is distributed in two main 10+ clusters along the 

eastern half of the excavation block (n=148); with the densest one inside the sheltered 

space and the second 90cm to the south just outside the dripline.  An unfinished Lamoka-

style projectile point was found north of the debitage cluster approximately 20cm from 

the back wall of the shelter.  Judging by its unfinished base/hafting element, it is likely a 
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manufacture reject.  A small projectile point fragment (raw material 1.01) and a 

retouched flake (raw material 1.09) were found in the dripline zone.  A stemmed 

projectile point with an impact fracture and a broken base was recovered on the talus 

slope, most closely resembling Genesee-type examples (raw material 1.09). 

The chert debitage (n=164) in level 7 is distributed in two large 10+ item clusters, 

and one smaller quad-sized 10+ item cluster.  The densest cluster is located near the 

southern edge of the excavation block, while the second densest cluster is located just 

inside the dripline along the east edge of the excavation block.  A Lamoka-style projectile 

point exhibiting a tip fracture from manufacture and a middle-stage biface fragment were 

recovered within the sheltered space and within 50cm of the smallest 10+ item debitage 

cluster.  Also recovered from the sheltered area was a heavily reworked bifurcate base 

projectile point plotted in the northwest quad of Test Unit E.  The dripline zone produced 

a corner-notched projectile point fragment and a retouched flake.  Despite the cluster of 

debitage, no lithic tools were found on the talus slope.   

Chert debitage counts decline in level 8 (n=105), distributed mainly in one 10+ 

item cluster (peaking at 25 items/quad) at the dripline, and in a second smaller 10+ item 

cluster (peaking at 12 items/quad) located in the southern portion of Test Unit F and far 

out on the talus slope.  A projectile point fragment and retouched flake (raw material 

1.06) were the only tools recovered inside the sheltered space.  Despite the dense 

debitage cluster encountered there, no lithic tools were recovered from the dripline area.  

A projectile point fragment was recovered in association with the debitage cluster at the 
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southeastern edge of the excavation block, and a retouched flake in the southwestern 

quad of Test Unit C. 

Chert debitage declines drastically in level 9 (n=33), and is mostly distributed in 

two adjacent 5+ item clusters; one cluster located just inside the dripline, and a second 

cluster 50 cm further inside the sheltered area along the eastern edge of the excavation 

block.  An unfinished and un-typed stemmed projectile point was found inside the 

sheltered area near the back wall and away from the debitage clusters.  A second un-

typed stemmed projectile point with a heavily step-fractured base was found just outside 

the dripline.  No tools or debitage were recovered on the talus slope. 

Minor Raw Material Debitage Clusters 

 Although there is not much variation in raw material use at Camelback 

Rockshelter, several distributional spikes help to isolate individual knapping events.  Raw 

material type 1.03 peaks in level 5, and raw material type 1.06 peaks in levels 4, 5, and 6.  

These small clusters can be viewed in relation to the main debitage clusters by posting 

their raw counts over the contour distribution maps. 

Level 4 contained twenty-two pieces of medium-to-light gray chert (material type 

1.06) debitage distributed diagonally across the sheltered area and dripline zone (see 

Figure 7-10.  This material was reduced at the dripline and its density is on par with the 

diffuse coverage of the 1 to 5 item cluster ranges for the dominant black chert debitage 

(material type 1.01). 
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Level 5 contains significant amounts of material types 1.03 and 1.06.  Material 

type 1.03 is a medium gray, fine-grained chert with translucent inclusions (n=35), that 

clusters near the dripline, approximately 50 cm to the west of the black chert cluster in 

this level.  This distribution suggests a separate episode of reduction of material type 

1.03, spatially distinct from the main knapping cluster.  Also in level 5, material type 1.06 

debitage is lightly distributed across the dripline zone (n=26), mirroring the background 

distribution of material type 1.01. 

The level 6 distribution of material type 1.06 diverges from the two 10+ item 

clusters, located mainly on the dripline along the 15.70 E grid line with a lesser cluster 

near the back wall within the sheltered area.  As in level 5, the distribution of this raw 

material suggests that it was worked in instances distinct from those that produced the 

main knapping clusters. 

 

Supplemental Unit G 

In 2006, an additional test unit (Test Unit G) was partially excavated to track the 

distributions to the east and to stabilize the excavation block along the exposed East 17 

line profile.  Since it is unfinished, this unit was not included with the preceding spatial 

analysis of the main excavation block, but warrants inclusion in the discussion due to its 

interpretive value with respect to activity area identification.  Additional orientation data 

on both roof fall slabs and piece-plotted artifacts were recorded in this excavation unit.  

Figure 7-11 shows piece-plotted artifacts form levels 5 and 6, demonstrating the 

interpretive value of sub-meter proveniences.  The majority of the cached bifaces, along 
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with an unused Lackawaken projectile point, were found clustered in the northwest quad 

of Unit G.  The cache spanned two excavation levels, with seven bifaces in level 5 and 12 

in level 6.  Also in the same quad, a knife and a cobble hammerstone were found close to 

the cluster of bifaces.  The cache crosses the boundary with the adjacent northeast quad, 

with a retouched flake approximately 40 cm east of the cluster.  The dripline cuts across 

the corner of the southeast quad, containing two more hammerstones and a drill. 

Roof-Fall Slabs 

During excavation of Test Unit G, sandstone slabs were mapped where the main 

corners of the rocks met the soil, and were numbered consecutively.  Maximum length 

and thickness was noted when a rock was removed during excavation as were the highest 

and the lowest points.  This defined the alignments of the rockfall and accounted for the 

space occupied by the rocks themselves. 

Lithic Biface Cache 

Orientation and dip were also recorded for piece-plotted artifacts in Test Unit G.  

This proved especially beneficial when the tight cluster of lithic bifaces was encountered 

in levels 5 and 6 (Figure 7-12).  The total cache weighed 776g (1.7 lbs) and contained 

twenty-three early to middle stage bifaces, two large flakes, and a Lackawaxen expanding 

stem projectile point.  Characteristic Lackawaxen points and features at the Broadhead-

Heller Site are dated to 1770 B.C. ±120 years for a terminal date for the component.  The 

spatial arrangement of the chert bifaces leaves little doubt that the items were cached for 

future use in a small pit or depression.  The items are composed of a single chert type 

(material type 1.01), the local black to dark gray chert with abundant fine filled-void 
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rhombs and calcite-filled veins.  Intact striking platforms are present on some of the 

specimens, indicating that the large parent flakes for these items were struck from non-

bifacial cores.  Initial edging and thinning had been carried out, but most retain the 

curvature of the parent flake.  Judging by the lithic debitage, it is unlikely that any of the 

bifaces were produced at the rockshelter.  These implements were produced either at the 

quarry source approximately 20 km away, or somewhere between there and the 

rockshelter.  

The cached bifaces exhibit other regularities in that weights range between 21 and 

38 g; the mean weight is 31 g, with a standard deviation of 7 g.  Fourteen of the bifaces 

(61 %) fall within one standard deviation of the mean, and all fall within two standard 

deviations.  Length displays a narrow range, from 58 to 89 mm, with a mean of 75mm 

and a standard deviation of 8mm.  Widths display an even narrower range, between 27 

and 38mm, with a mean width of 31 mm and a standard deviation of 3 mm.  The 

relatively narrow range strongly suggests that the bifaces were manufactured for the 

production of projectile points.  The Lackawaxen stemmed projectile point, found in 

direct association with the cache, measures 83mm in length and 22mm in width, well 

within two standard deviations for length.  This point style is well defined in the Upper 

Delaware Valley and has been dated at other sites in the area to ca. 5400 BP. 

 

Behavioral Interpretations 

The above detailed level descriptions and graphics can contribute to behavioral 

interpretations by relating archaeological site structure to the distinct rockshelter zones 
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defined in the behavioral model (Chapter 4).  The archaeologically detectable on-site 

prehistoric behaviors carried out at Camelback Rockshelter were all related to the 

requirements of logistical hunting forays.  Future residue studies of the artifacts, 

however, could add to the range of subsistence pursuits.  The rockshelter provided a 

favorable sheltered platform for conducting the following hunting-related activities:  1) 

retooling of personal hunting gear, 2) caching of staged tools and bifaces, 3) cooking and 

consumption of ungulate prey, 4) limited site maintenance, and 5) pottery use/discard. 

Retooling 

 As at Mykut Rockshelter, there is a wealth of evidence for the retooling of 

personal hunting gear at Camelback Rockshelter.  Distinct breakages and fracture 

patterns associated with retooling are evident throughout the archaeological deposits.  

The overwhelming majority of the debitage at Camelback Rockshelter represents late-

stage manufacture and sharpening of projectile points.  This site does not evidence 

quarrying or staged production of bifaces, but rather late-stage shaping and the hafting of 

fresh projectile points, and the un-hafting and discard of worn-out of projectile points.  

The conditions of the projectile points as well as their spatial arrangements indicate that 

retooling was a major activity conducted on site throughout the Holocene.  The lack of 

lithic tool diversity suggests the narrow functional role of the site as a hunting bivouac 

occupied by logistically organized hunters.  Viewing the proximity of plotted projectile 

points and projectile point fragments in relation to the late-stage debitage clusters  
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(Figures 7-7 to 7-9), there is more evidence of direct discard at the knapping location 

rather than preventative site maintenance like tossing. 

Caching 

The caches at Camelback Rockshelter are rare because their recovery under 

controlled excavation conditions leaves little doubt regarding their spatial associations.  

The two obvious caches provide evidence of caching behavior at Camelback Rockshelter 

by both Late Archaic and Late Woodland hunters.  Caching behavior reflects logistical 

procurement, wherein effort and time are stored in the form of staged raw material or 

tools. Caching is a way to save time and effort during crucial windows of procurement 

opportunities by “stocking” specific locations with resource-specific tools or raw 

material.  Caching reduces stress for hunter-gatherers by making the environment more 

predictable and by economizing time and transport potential, and increases the 

probability that a site will be re-occupied.   

The loose cluster of grooved cobbles from levels 1 and 2 represents a cache of 

bola stones, which may or may not have been manufactured on site.  If the items were 

tightly placed in a pit or depression, they subsequently were subjected to limited dispersal 

by trampling or rodent activity.  The seven bola stones belong together as a set, as they 

were selected and fashioned to all be the same size and weight (Figure 7-13).  Lengths 

range between 56 and 76 mm, with a mean of 64 mm and a standard deviation of 10 mm, 

and weights range between 88 and 110 g.  The narrow range of length and weight for 

these implements suggests that balance was a critical element in their selection, and 

supports their inferred use as bola stones.  These cached bola stones are similar to the 
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ones from the Faucett Site and Egypt Mills Site pictured by Kinsey (1972), associated 

with his Middle Woodland Bushkill complex.  Cobbles such as these do not naturally 

occur on mountain slopes; therefore, they were transported from one of the drainages at 

least 1.5 km from the rockshelter.  The pecking of the grooves may have been done on 

site or prior to transporting the items to the rockshelter.  Whereas the bola stones would 

require no further manufacturing other than rigging with thongs of fiber or sinew; the 

middle-stage bifaces would require additional reduction and shaping before going into 

active service.  Both, however, were solutions to future transport considerations for 

hunters. 

The presence of caches at Camelback Rockshelter indicates increased reliance on 

logistics and seasonal occupation of specific places on the landscape.  The items were 

cached there in anticipation of future hunting forays, reinforcing the interpretation that 

Camelback Rockshelter was an important component of Holocene settlement in the 

region.  As suggested by the behavioral model, caches most often occur within the 

sheltered space of the dripline zone of a rockshelter.  Caches recovered from controlled 

contexts provide a wealth of information with respect to the nature of site use in the 

placement of the cluster itself, within the rockshelter, the stage of manufacture 

represented by its constituent artifacts, and the position of the cache and site on the local 

landscape. 

Carcass Processing and Marrow Extraction 

Unlike Mykut Rockshelter, where secondary butchery and hide working occurred, 

evidence for animal processing at Camelback Rockshelter is limited to the roasting and 
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cracking of ungulate long bones by Late Woodland hunters, presumably for on-site 

marrow extraction and consumption.  The obvious paucity of lithic scrapers and butchery 

tools also suggests the specialized nature of activities conducted at the rockshelter.  

Despite a lack of hearth features, the burnt and fractured long bones provide good 

evidence of cooking and consumption activities.  Late Woodland cooking and 

consumption was limited to the dripline zone at Camelback Rockshelter. 

Site Maintenance 

Site maintenance behaviors at Camelback Rockshelter are limited to the tossing of 

large bone debris away from the sheltered area and onto the talus slope.  This becomes 

evident when size class data are employed in spatial analysis.  Unfortunately, bone 

preservation is poor in the argillic horizons at Camelback Rockshelter, limiting our 

ability to examine Archaic Period animal processing and site maintenance patterns.  The 

distribution of bone fragments in levels 1 and 2, however, suggest a characteristic drop 

and toss zone patterning.  Typically for short-term camps, low levels of energy were 

invested in site maintenance at Camelback Rockshelter, indicating that the functional 

capacity of the shelter as a platform for activities was not impeded by small-sized 

primary refuse and that tossing was the only form of preventative site maintenance.  No 

secondary refuse dumps are evident.  Additionally, the evidence for direct discard of 

projectile points and fragments at the reduction loci indicates a low-level of cleanup 

investment with respect to knapping debris. 

Pottery Use/Discard 
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 Although the function and social context of pottery at small upland rockshelters 

are not well understood, it is important to collect data for comparative study of spatial 

patterning at short-term logistical hunting camps.  Delaware Valley rockshelters can 

contain widely varying quantities of pottery, from the handful of potsherds like at 

Camelback Rockshelter to the copious amounts found at Walter’s Rockshelter (Stewart 

2005).  At the rockshelter, pottery could have been used for storing foodstuffs and water, 

for cooking and rendering, and possibly functioned as a marker of site ownership or use 

rights.  The fact that the potsherds are distributed in conspicuous clusters both inside and 

outside of the shelter, suggests that they were deposited in conjunction with on-site 

activities rather than safely cached as site furniture. 

 

Summary of Camelback Rockshelter’s Role in Regional Prehistory 

The topographic prominence of Camelback Mountain predisposed the rockshelter 

to occupation by a specific subset of prehistoric groups—the hunters.  Hunting partners 

may be from the same domestic households or made up of cooperating individuals from 

several households.  Functioning almost exclusively as a logistical campsite and staging 

area for prehistoric hunting forays, Camelback Rockshelter offers a glimpse into short-

term campsites and the hunting components of the various prehistoric cultures of the 

Delaware Valley.  Unlike Mykut Rockshelter, Camelback Rockshelter is not 

conveniently located for use in conjunction with overland travel.  Rather, it is a 

destination location where a combination of favorable conditions converges on the 

landscape, making the site attractive for protection from the elements and easy to 
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relocate.  The creation of caches makes reoccupation even more likely, as hunters 

maintain a working mental inventory of crucial locations and passive gear (Binford 

1979).    There is no evidence suggesting that Camelback Rockshelter ever served as a 

seasonal residence or sacred space. 

Despite the lack of obvious hearth features, from the burnt /calcined bone from 

levels 1 and 2 we know that fires were definitely kindled and used for comfort and 

cooking/roasting the long bones of game animals at Camelback Rockshelter.  There is 

little evidence of thermal alteration (like pot lid spalls) within the lithic assemblage, 

suggesting that hearth use was limited to small controlled surface fires and was not 

intensive or the main activity at the rockshelter.  The cache features are, however, crucial 

to the rockshelter’s function within logistically organized settlement systems.   

In certain respects, Camelback Rockshelter’s role (as a logistical hunting camp) in 

prehistoric settlement systems remained unchanged for thousands of years, but it likely 

became increasingly important with the passage of time and increased population 

densities.  Reflecting a regional pattern, there is an obvious increase in the intensity of 

use of at Camelback rockshelter during the Late Woodland Period.  This may be related 

to the interplay of differences in mobility, technological organization, subsistence 

pursuits, population pressure, and other stressors for agriculturalists, as opposed to those 

experienced by hunter-gatherers. 

Intensified rockshelter use may reflect differences in mobility between Archaic 

Period hunter-gatherers and Woodland Period hunters from agricultural hamlets and 
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villages.  Local Archaic Period hunter-gatherer groups were likely seasonally mobile and 

increasingly reliant on logistical procurement strategies throughout the Holocene, 

associating rockshelters with specific advantages for procurement and amenities for 

camping.  Although more tethered to the major drainages with their canoes and steatite 

vessels, Transitional Archaic groups seem to have occupied Camelback sporadically for 

hunting as well.  Early and Middle Woodland usage of Camelback apparently declined 

from that of the Late Archaic Period.  Late Woodland usage, to the contrary, becomes 

markedly more intensive and archaeologically visible.  It may be that the limited number 

of favorable hunting platforms became well known and more frequented due to 

increasing population density and critical nutritional needs as farming groups tried to 

supplement their diet with animal protein by hunting.  Obvious differences in 

archaeological signatures manifest themselves with the adoption of the bow and arrow 

and development of ceramic technology.  It may be that Late Woodland hunters followed 

a different procedure for butchery, transport, and consumption of terrestrial prey species, 

with the goal of moving meat and hides back to a residential hamlet or village.  

Territoriality at Camelback rockshelter may have been expressed and maintained in part 

by caches, site furniture, and diagnostic ceramic vessels that communicated ownership 

and the intention to return. 

Issues such as these must be examined in the light of detailed comparative 

analyses of archaeological site structure from multiple rockshelters in the region.  This 

and the previous chapter have presented behavioral interpretations of two Pennsylvania 
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rockshelter case studies.  The following chapter summarizes the advantages of the 

methods used in the behavioral information obtainable from rockshelters.  
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Table 7-1.  Coarse fragments from Camelback Rockshelter. 

 

 

  

Sample COF % 100-25mm % 25-5mm % 5-2mm % 

A 0-5 59.02 8.09 33.40 17.76 

A 5-10 46.07 12.04 19.66 14.80 

BE 10-12 42.69 6.90 20.96 15.59 

BE 12-17 63.73 15.04 30.37 18.59 

Bt1 17-22 52.96 10.11 26.59 16.63 

Bt1 22-27 48.86 3.43 28.65 16.97 

Bt1 27-32 53.14 6.77 29.13 17.58 

Bt1 32-37 50.69 11.07 24.85 15.26 

Bt1 37-42 50.96 15.82 22.36 13.07 

Bt1 42-47 50.27 1.61 35.13 13.92 

Bt2 47-52 51.30 8.79 25.37 17.43 

Bt2 52-57 65.80 42.35 13.54 10.17 

Bt2 57-62 63.96 18.72 30.97 14.75 

Bt2 62-67 71.50 42.27 17.94 11.38 

BC 67-72 62.01 16.08 31.33 14.93 

BC 72-77 81.21 10.77 51.99 18.69 

BC 77-82 68.13 15.48 33.30 19.51 
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Table 7-2.  Clay-free silts and sands from Camelback Rockshelter. 

Sample % Silt % Sand % vcos % cos % ms % fs % vfs 

A 0-5 49.30 50.70 19.84 9.85 7.10 8.26 6.81 

A 5-10 55.07 44.93 16.51 6.78 4.99 8.32 9.47 

BE 10-12 54.92 45.08 16.39 8.20 5.33 8.20 8.61 

BE 12-17 60.06 39.94 16.83 6.17 4.71 6.06 7.07 

Bt1 17-22 62.27 37.73 15.01 7.05 6.27 6.27 5.09 

Bt1 22-27 57.48 42.52 11.53 10.14 8.20 7.64 5.14 

Bt1 27-32 56.90 43.10 15.44 9.01 7.59 6.69 5.02 

Bt1 32-37 54.51 45.49 17.92 10.61 7.03 5.79 4.41 

Bt1 37-42 58.53 41.47 14.51 9.50 7.19 6.29 4.62 

Bt1 42-47 57.09 42.91 13.66 10.90 7.59 6.48 4.55 

Bt2 47-52 59.39 40.61 14.57 8.14 6.54 6.19 4.36 

Bt2 52-57 54.73 45.27 15.35 10.61 8.02 6.66 3.61 

Bt2 57-62 48.00 52.00 17.48 11.24 9.88 8.86 3.97 

Bt2 62-67 49.07 50.93 17.84 12.56 8.97 7.18 3.81 

BC 67-72 45.62 54.38 24.65 12.60 7.63 5.53 3.32 

BC 72-77 45.39 54.61 24.10 14.44 7.49 4.67 2.93 

BC 77-82 46.05 53.95 25.72 12.58 7.33 4.60 3.06 
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Table 7-3.  Complete particle size distribution from Camelback Rockshelter. 

Sample Clay % % Silt % Sand % vcos % cos % ms % fs % vfs 

A 0-5 5.58 46.55 47.87 18.74 9.30 6.70 7.80 6.43 

A 5-10 3.60 53.08 43.31 15.92 6.54 4.81 8.02 9.13 

BE 10-12 6.97 51.09 41.94 15.25 7.63 4.96 7.63 8.01 

BE 12-17 7.44 55.60 36.97 15.58 5.71 4.36 5.61 6.54 

Bt1 17-22 12.28 54.63 33.09 13.17 6.18 5.50 5.50 4.47 

Bt1 22-27 11.94 50.61 37.45 10.16 8.93 7.22 6.73 4.53 

Bt1 27-32 13.06 49.46 37.47 13.42 7.83 6.60 5.82 4.36 

Bt1 32-37 13.54 47.13 39.33 15.49 9.18 6.08 5.01 3.81 

Bt1 37-42 12.89 50.98 36.13 12.64 8.28 6.26 5.48 4.03 

Bt1 42-47 12.42 50.00 37.58 11.96 9.55 6.65 5.68 3.99 

Bt2 47-52 10.03 53.44 36.53 13.11 7.33 5.88 5.57 3.92 

Bt2 52-57 8.40 50.13 41.47 14.06 9.72 7.34 6.10 3.31 

Bt2 57-62 9.94 43.23 46.83 15.75 10.12 8.90 7.98 3.58 

Bt2 62-67 8.95 44.68 46.37 16.24 11.44 8.17 6.54 3.47 

BC 67-72 8.05 41.95 50.00 22.66 11.59 7.01 5.08 3.05 

BC 72-77 6.50 42.44 51.07 22.54 13.50 7.01 4.37 2.74 

BC 77-82 7.23 42.72 50.05 23.86 11.67 6.80 4.26 2.84 
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Table 7-4.  Summary distribution of lithic tools from Camelback Rockshelter. 

Level Points Point 
Fragments 

Bifaces & 
Fragments 

Retouched 
Flakes 

LS 
Debitage 

(Mat 1.01) 
1 6 1 4 0 56 
2 3 0 1 2 127 
3 2 3 1 11 368 
4 1 2 0 3 412 
5 0 1 1 2 220 
6 2 1 0 1 148 
7 1 2 1 2 56 
8 0 2 0 1 105 
9 2 0 0 0 33 

 

 

Table 7-5.  Summary of bone and pottery by weight from Camelback Rockshelter. 

Level Bone (g) Pottery (g) 
1 29.7 84.9 
2 294.85 41.4 
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Figure 7-1.  Photograph of Camelback Rockshelter during 2006 excavations, 
facing northeast. 
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Figure 7-2.  Map showing the location of Camelback Rockshelter. 
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Figure 7-3.  Camelback Rockshelter site map, showing the 2 x 3 m excavation 
block and dripline. 
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Figure 7-4.  Profile view of Camelback Rockshelter (E 17 Line), showing soil 
designations with depth. 
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Figure 7-5.  Pottery distribution at Camelback Rockshelter, level 1 (top plot) 
and level 2 (bottom plot). 
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Figure 7-6.  Bone distribution at Camelback Rocksheltet, level 1 (top) and 
level 2 (bottom). 
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Figure 7-7.  Lithic tools and late-stage debitage at Camelback 
Rockshelter, levels 1-3. 



239 
 
 

  

Figure 7-8.  Lithic tools and late-stage debitage at Camelback 
Rockshelter, levels 4-6. 
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Figure 7-9.  Lithic tools and late-stage debitage at Camelback 
Rockshelter, levels 7-9. 
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Figure 7-10.  Raw counts of minor debitage posted over material 
type 1.01 (contours) from level 4 at Camelback Rockshelter. 



242 
 
  

Figure 7-11.  Piece-plots from Unit G at Camelback, levels 5 and 6 
combined. 
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Figure 7-12.  Lithic biface cache from Camelback Rockshelter, levels 5 
and 6, including the Lackawaxen projectile point (top row, second from 
the left). 
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Figure 7-13.  Bola stone cache from Camelback Rockshelter, levels 1 
and 2. 
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CHAPTER 8 

COMPARISONS AND CONCLUSIONS 

 

Advantages of the Proposed Methodology 

 Detecting variability in artifact condition and spatial distribution is the key to 

identifying meaningful behavioral signatures and repetitive patterning.  It is, therefore, 

necessary to capture and compare spatial relationships at a human scale (see Chapter 4).  

The methods used in this study are effective in capturing spatial structure and in making 

behavioral interpretations because of:  1) the small provenience units, 2) the contiguous 

excavation block layout, and 3) the fact that substantial attention during excavation was 

focused on the talus slope as well as the area inside the dripline.   

As she admits, problems arose for Galanidou (1997) during her analysis of two 

rockshelters from Greece because of non-contiguous spatial data.  Interpretive problems 

also present themselves when horizontal test units (or trenches) are too large and the 

excavated area too limited to capture important variability in spatial distribution; so 

researchers try to classify rockshelter occupations with poorly defined site types like 

those employed in the Monongahela National Forest (Barse 1991:17).  The net result of 

similar approaches is that we continue to accrue the same old type of cultural historical 

evidence that is not compatible with behavioral theory or modern excavation technology. 

I have suggested above that spatial information decays when using 1 m2 rather 

than 50 cm2 collection units.  This hypothesis can be tested using the spatial data from 
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both Mykut and Camelback Rockshelters derived from the raw cell counts of lithic 

debitage, and visually comparing them at both levels of resolution.  Using the aggregate 

lot frequencies for lithic debitage from level 4 at Mykut Rockshelter, contour density 

maps for the four debitage classes are gridded using both 50 cm and 1 m provenience 

units are compared.  To illustrate, Figure 8-1 shows the raw counts used for gridding and 

plotting the rhyolite debitage in level 4.  The effect of using coarser 1m units, in all four 

examples, is the blurring of the spatial data needed to isolate depositional sets and 

activity clusters.  Informative spikes and partitions are homogenized into larger units with 

higher raw density values, hindering the archaeologist’s ability to dissect complicated 

palimpsest deposits. 

The distribution of the most abundant lithic material (see Figure 8-2), chert, may 

not look that much different at first glance, but the relatively high counts cause the cluster 

boundaries to spill across the site space, precluding the partitioning and isolating of 

meaningful clusters.  The blurring becomes more apparent in viewing the compared 

distributions of another lithic material, vitreous translucent debitage, in Figure 8-3.  

Clusters that are likely the results of different events (if not different occupations) and 

visible at the 50 cm scale are blurred by the loss of the low-count and zero values, 

significantly reducing the interpretive power of visual inspection of associations and 

distributions.  The same is true with the low-density raw materials rhyolite and oolitic 

chert (see Figures 8-4 and 8-5).  Both of these debitage classes are blurred into single 

clusters that overlap the extensive chert and vitreous translucent chert distributions, 
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impairing our ability to discern individual behavioral episodes that are visible at the finer 

scale of resolution. 

It may seem trivial that the individual classes are skewed in moving from 50 cm 

quadrants to 1 m units, but, the net result is the loss of those important sub-meter spikes 

and partitions that I have argued are the key to this methodological approach to the 

rockshelter case studies.  The importance of scale becomes most apparent in smaller 

rockshelters and smaller excavation blocks.  It is important to realize that human scale 

does not change with site size; rather, it should be held constant while excavating within 

variable site settings and contexts to make meaningful comparisons and interpretations of 

spatial data.  Coarser grained spatial analyses are sometimes successful at larger 

rockshelters like Guilá Naquitz (Flannery 1986), for example.  It is obvious even there; 

however, that the interpretations would have been more detailed and insightful had the 

investigators used smaller collection units.  But when coarse-grained techniques are used 

at small rockshelters, the information decay seriously limits any spatial analytic 

inferences, much less any search for patterning in the data. 

 

Interpretive Facets of Rockshelter Use 

In Chapter 1, the focus of this research was summarized by a series of questions 

to be addressed with regard to rockshelter archaeology and prehistoric settlement in 

Pennsylvania and the Middle Atlantic region.  The examination of spatial structure opens 

up issues pertaining to:  1) the range of behaviors at rockshelters, 2) occupational 
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duration, 3) group size and composition, 4) the impact of constrained space on the 

organization of activities, and 5) the role of shelter occupations in broader settlement 

systems. 

Range of Behaviors through Time 

The rockshelter case studies presented in Chapters 6 and 7 highlight the criteria 

for recognizing six specific on-site behaviors made visible by using fine-grain excavation 

units:  1) lithic retooling, 2) hearth construction and use, 3) carcass processing and bone 

marrow extraction, 4) site maintenance, 5) caching, and 6) pottery use and discard.  That 

is not to say that these activities could not be inferred (on general terms) using traditional 

excavation methods, but that detailed distributional data provide crucial behavioral 

contexts for on-site behavior and the spatial organization of activities. 

 As suggested in Chapter 4, repetitive patterns in archaeological site structure are 

detectable both within and between rockshelter sites.  Aggregate lot frequencies and 

piece-plotted artifacts combine to provide evidence of repetitive patterning.  Where 

repetitive patterning exists, informative comparisons can be made.  Specific behavioral 

signatures were identified in the case study data from the two rockshelters, Mykut and 

Camelback, in order to demonstrate the nature of diagnostic patterning and ensure its 

recognition at other rockshelters and sites.  Although the same activities were not always 

conducted in the same mix or intensity at other sites in the region, the methods presented 

here are capable of capturing and interpreting any extant cultural or natural patterning.  It 

is also clear that certain behaviors may exist in a number of contexts.  Consistency in 
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spatial data collection and analysis is the key to making effective local and regional 

comparisons of site structure.  Patterns in activity organization may be further explored 

by comparing the degree of spatial overlap observable in the distributions of different 

artifact classes.   

Length of Occupations 

 As discussed in Chapter 4, site maintenance behaviors are a good indicator of the 

relative length of the occupations at archaeological sites.  Tossing is the most casual form 

of site maintenance, indicating short occupational duration.  While the presence of 

storage pits would represent longer occupations, the presence of caches at Camelback 

Rockshelter indicates repetitive site use and provisioning with resource-specific gear, and 

do not indicate long-term occupations.  The lengths of individual occupations at 

Camelback were very brief, with more evidence of direct discard of lithic items and 

debris.  However, there was some site maintenance in the form of tossing evident in the 

bone assemblage of levels 1 and 2.  Short-duration occupations are evident at Mykut 

Rockshelter as well, but with more substantial evidence for tossing of lithic tools and 

debris and a more diverse tool assemblage representing a slightly wider range of on-site 

activities.  The peaks and partitions in the clusters of small debris from fine-grained data 

can help gauge the number of individual debris-producing episodes, and provide valuable 

examples of site structure for both intra- and inter-site comparisons.  As more 

comparisons are made between different sites, it should be possible to identify gradations 

within the categories of “short- and long-term” occupations, illuminating how short or 

how long the occupations lasted. 
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Group Size and Potential Composition 

 Estimating the size of groups that occupied rockshelters is problematic due to the 

palimpsest nature of the overlapping activity zones.  The total amount of sheltered area 

(or possibly just the amount of sheltered space along the backwall) provides a logical 

means of estimating a rockshelter’s maximum occupational limit; however, they were 

probably rarely occupied to full capacity.  The amount of discarded artifacts and on-site 

debris can be compared from level to level; and along with evidence for individual 

episodes of activity, this may help with estimating group size.   In order for the number of 

hearths present at any one occupation to act as an indicator of group size at rockshelters, 

they must date to the same radiocarbon age; variable dates are more indicative of the 

tempo of the occupations rather than group size. 

We know from the ethnographic record that the composition of groups occupying 

logistical hunting camps, like Mykut and Camelback Rockshelters, were likely male 

relatives or cooperating hunting partners.  Rockshelters in different environmental 

settings, like those on floodplains or low-lying valleys, may have been occupied by 

household units or band segments but there is little detailed spatial information from 

these contexts in the region.  Contrary to common assumptions, there is no reason to 

presume that the presence of pottery at a rockshelter indicates the presence of females or 

family units.  Although gender indicators are few in the archaeological record, detailed 

spatial analyses may help illuminate these considerations in future research.  Moreover, 

household units are unlikely to be replicated within the narrow confines of small 

rockshelters.   
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The Impact of Rockshelters on Activity Patterning 

 Rockshelters are distinct from open-air sites in that human occupations directly 

overlap and their activities are structured in part by physical constraints.  Protection from 

the elements in an obvious attraction at these sites, but we must also consider the various 

conditions that may influence human comfort, like the need for shade, warmth, dry 

conditions, and adequate working light, or the tolerance for the accumulation of debris.  

The physical sub-zones of the rockshelters offer distinct micro-topographic benefits for 

the occupants that likely varied according to environmental and weather conditions.  The 

activity areas in rockshelters may have more in common with those in house structures 

than those on unconstrained open ground; however, local topographic conditions may 

have the same focusing effect as rockshelters as with cliffs or boulders used as 

windbreaks, or where level ground for camping is restricted like at 36JU104 (Raber 

2007).  

 If archaeologists would gear their research to incorporate site structure, they could 

begin to ask questions that help resolve behavioral issues of activity organization.  For 

example; should we expect family and household units expected to replicate themselves 

at rockshelters as they do at open-air sites, or does the circumscribed space alter the 

structure of activities?  And, can specific sub-zones of rockshelters be correlated with 

specific debris-producing activities?  Unfortunately, we do not yet have evidence to 

answer these questions yet because we lack comparable detailed spatial data from a 

variety of contexts. 
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The Roles of the Rockshelters in Broader Settlement Systems 

 Although I am advocating more detailed site-oriented analyses (see also Adovasio 

2007), there is a temptation to myopically view rockshelters without consideration of 

broader settlement patterning.  Rockshelters are natural features that, where accessible, 

were integrated into larger settlement systems throughout Pennsylvania’s prehistory 

according to each group’s particular needs and convenience.  Occupation of a rockshelter 

can be planned, as with a logistical hunting camp, or expedient in nature, the site serving 

as a convenient shelter from the elements.  Brush’s (2006:369-371) classificatory scheme 

(using time and space/function categories) is much more robust and useful than 

ambiguous traditional site typologies.  But it is crucial, given the palimpsest nature of 

rockshelter deposits, to be able to determine the range and intensity of the activities that 

were performed on-site during successive occupations—and for this archaeologists need 

to use fine-grained methods. 

 A narrow range of activities was conducted at Camelback Rockshelter throughout 

the various occupations, reflecting its role as a logistical hunting camp.  Serving a similar 

role, Mykut Rockshelter displays a slightly greater diversity of tool types and activities 

that include more animal processing and hearth use.  In the Raystown Branch, larger 

valley bottom rockshelters, like Sheep Rock, tend to reflect a broader range of activities 

and may have functioned more as a seasonal residence or a base camp for some 

prehistoric groups in the region. 
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Organizational Changes through Time 

  The stratified deposits of rockshelters are unique in that they offer the ability to 

search for evidence of changes and continuities in human behavioral organization over 

long periods of time in a constrained site space.  I have made the case that archaeological 

spatial patterning is structured by:  1) the physical dimensions of the human body 

engaged in specific short-term camp activities; 2) the nature of the activities and their 

debris-producing potential; and 3) the physical zones of rockshelter site space.  It is 

important to bear in mind that natural formation processes (see Chapter 3) may also result 

in spatial patterning, but drop/toss zone patterning is distinctive and retrievable from 

complicated rockshelter deposits if fine-grained analytic techniques are used. 

The earliest patterned occupation of rockshelters in the Middle Atlantic region is 

represented by the scant presence of Kirk Stemmed points, bifurcate points, and end-

scrapers, with rockshelter occupation gradually expanding throughout the Middle Archaic 

period.  In general, Late Archaic occupations are highly visible and numerous in 

rockshelters of the region, and likely reflect specific subsistence pursuits, seasonal 

resource availability, and repetitive use of persistent places on the landscape.  Stewart 

suggests that single-component Middle Woodland occupations of rockshelters along the 

Delaware River were probably associated with nearby sites, considering such 

rockshelters as; “… re-used special activity areas related to the lowland settlements” 

(2005:115).  During the Late Woodland period in Pennsylvania, rockshelters located near 

river and stream floodplains would have had a good chance of being occupied by 

agriculturists tending nearby field plots, while upland rockshelters in rugged terrain more 
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likely functioned as hunting camps for task groups targeting deer and other prey.  It 

seems that rockshelters presented enduring amenities that were used by various 

prehistoric groups to suit their specific subsistence needs, mobility, technologies, and 

social organization. 

Although Raber (2008) suggests intensification of use of rockshelters by Late 

Woodland period groups in central and western Pennsylvania, some rockshelters in the 

Upper Delaware and Hudson River Valleys seem to have been utilized most heavily 

during the Middle Woodland period.  According to Chilton (1992), Goat Island 

Rockshelter (located in northern Dutchess County, New York) was most heavily utilized 

during the Middle Woodland period.  Of the twenty-four vessel lots identified from that 

assemblage, only three bear Late Woodland affinities.  The presence of trash pit features 

and a human burial indicate the diverse functions served by the rockshelter, including 

base camp and ceremonial site.  Closer to Camelback Rockshelter in Monroe County 

Pennsylvania, the Walter’s Rockshelter had an extremely specialized role and was 

dominated by late Middle Woodland period ceramics with little evidence of other 

occupations before or after this time (Stewart 2005).  Both Mykut and Camelback 

Rockshelters, along with many other examples, do seem to fit the Late Woodland 

intensification hypothesis; suggesting that factors like topographic location and site 

setting must have been a determining factor in rockshelter use and importance during any 

particular cultural phase.  In other words, a rockshelter should not be treated as an 

invariant site type, but rather interpreted individually within its larger environmental and 

cultural contexts. 
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Seasonality 

Determining seasonality of occupations at rockshelters is not straight forward; 

rather, it has to be inferred from the artifact assemblage as well as faunal and floral 

remains.  The interpretations of both Mykut and Camelback Rockshelters as logistical 

hunting camps suggests that they were most heavily utilized during late summer and fall 

seasons when ungulate hunting is the most productive.  Likewise, the cached bola stones 

from Camelback Rockshelter would have been intended for use during the migration 

pulses of waterfowl like geese during the late fall (and possibly the spring).  A few 

botanical specimens from Unit G at Camelback Rockshelter, awaiting formal analysis, 

also point to late summer-fall occupations.  Future analyses of starch grain residues and 

phytoliths may help shed light on issues of seasonality as well. 

Cultural Affiliations 

Due to their stratified nature, rockshelters provide glimpses of specific 

components of the cultural groups who occupied them.  The Mykut and Camelback 

Rockshelters reveal the hunting components of most of the local cultures represented 

from their respective areas.  The occupations at Mykut and Camelback rockshelters bear 

little evidence of their use as transitory “motels” by groups from distant regions; rather, 

they largely reflect a subset of local settlement systems throughout the Holocene.  There 

is evidence of the same styles of tools and pottery found on open-air and single-

component sites, but in different behavioral/occupational contexts.  Rockshelter contexts 

are important because they help complete our impressions of prehistoric settlement 

systems. 
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Correlating Rockshelter Evolution with Environmental Change 

The degree to which rockshelter evolution can be correlated with environmental 

change is minimal without detailed off-site testing in conjunction with geomorphology 

and soil science.  The deepest sediments of Mykut and Camelback Rockshelters are 

dominated by coarse fragments and mark the period during the last ice age when the 

rockshelters were formed.  The fact that the rate of sedimentation was relatively steady 

throughout the Holocene without any periods of depositional stability suggests that 

rockshelters are largely localized phenomena; varying within local regions with respect to 

depositional processes, availability of upslope sediments for transport and deposition, and 

the character and bedding of the overlying rock units.  All this makes it difficult to 

pinpoint periods of broader climate change or environmental fluxes within the sediments.  

Particle size analysis along with the study of major rockfall episodes and hiatuses provide 

the means to explore these relationships in the future.  One or two case studies will not 

reveal enough data to make these broader interpretations; rather, we need to compare 

many rockshelters within local regions to determine if sedimentation patterning can be 

correlated between sites and to the larger landscape. 

 

The Heuristic Importance of the Mykut and Camelback Databases 

In contrast to the studies of other rockshelter sites in the Middle Atlantic region, 

the Mykut and Camelback Rockshelter studies were the first to identify detailed and 

diagnostic patterning of on-site activities in spatial data.  This is important for developing 



257 
 

our understanding of rockshelter occupations, as well as our ability to compare activity 

clusters or occupations from other site contexts.  This research has defined methods to 

collect, to compare, and to interpret archaeological spatial data, as revealed in two 

extensive case studies of spatial structure from short-term rockshelter occupations in 

Pennsylvania. 

After building the case that more detailed studies are needed, I developed a 

behavioral model in Chapter 4 to test and guide expectations regarding the function of 

rockshelters for their prehistoric occupants.  The model is relevant to my case studies 

examples and to other rockshelter sites, accommodating comparative analyses and 

interpretations.  Because of the fine-grained techniques used there during excavation, 

activity zones from Mykut and Camelback Rockshelters can be inferred and sketched 

from preliminary visual inspection—similar to the “interpretive drawings” showing 

pathways and activity areas produced by Reynolds (1986) from Guilá Naquitz.  Flannery 

and his colleagues view cultural formation processes, like cleaning, as distorting to the 

activity areas rather than as important evidence of on-site behavior in their own right.  By 

using smaller collection units and keying in on the distributions of small-sized debris, it is 

possible to detect more of the subtle on-site behaviors and formation processes that are 

encoded in the archaeological record. 

Rather than the neatly segregated activity zones pictured by Reynolds (1986) for 

Guila Naquitz; activity zones likely overlap in smaller rockshelters due to spatial 

constraints that limit the availability of generalized activity space.  However, with fine-

grained data it is possible to detect activity area organization and isolate behavioral 
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episodes.  For instance, at Camelback Rockshelter, the Late Woodland occupations show 

clear separation in the distribution of bone, lithic debitage, and potsherds, as well as 

evidence for tossing of larger debris (Figures 8-6 and 8-7).  Levels 1 and 2 both reflect 

the same use of space and activity organization that can be incorporated into an 

interpretive model of on-site Late Woodland period activity areas (Figure 8-8).  The fact 

that this type of activity structure is evident at a small rockshelter from a small 

excavation block should be encouraging to researchers, because this means that using 

fine-grained techniques facilitates meaningful comparisons of activity structure from 

different site contexts. 

 

Directions for Future Research 

The pursuit of patterned spatial data must not end at these two rockshelters, but be 

continued through detailed excavation and analyses of other rockshelters and site 

contexts.  For example, we need to be able to identify the range of activities that took 

place at rockshelters that functioned as base camps, seasonal residences, special activity 

areas, transitory “motels,” etc.  To advance settlement system studies, we must have 

comparable data from these functions from open-air contexts as well.  In order to see the 

extent to which households replicate social relations through spatial structure, and to see 

if this varies from rockshelter to open-air sites, contiguous site areas need to be excavated 

and compared with reference to modern techniques and behavioral models. 

The Raystown Branch of the Juniata River valley of Huntingdon, County 

Pennsylvania would provide an excellent opportunity to continue to develop detailed 
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spatial data from various contexts.  The existing database from the salvage research of the 

1960’s, coupled with a plethora of rockshelters and open-air contexts, present context and 

new opportunities for behavioral interpretation and settlement system research.  Although 

many of the rockshelters (including Sheep Rock) that were investigated on the floodplain 

and impact area are presently under the reservoir, a few have escaped inundation and are 

available for investigations employing modern techniques.  Main valley rockshelters tend 

to be larger than upland sites like Mykut and Camelback Rockshelters and may have 

served more diverse roles in prehistoric settlement.  Large excavation blocks that span the 

physical zones of these larger rockshelters would allow the search for more diverse 

activities and evidence of more intense refuse management behaviors. 

 

Conclusions 

This research has demonstrated that:  1) rockshelter studies in the region have 

been limited by a cultural historical approach; 2) the study of behavior at the human body 

scale warrants smaller archaeological collection units in order to interpret prehistoric 

behavior; 3) rockshelter processes are patterned but variable; 4) when excavations are 

tailored towards sub-meter variation, our understanding of spatial patterning is advanced 

through detailed comparative analyses; 5) the Mykut and Camelback Rockshelter 

databases are proof that meaningful spatial patterning can be captured and compared, 

demonstrating the benefits of fine-grained methods; and 6) Middle Atlantic archaeology 

is ready for the revitalization of behavioral interpretation at a wide variety of sites.  In 

conclusion, the archaeological record contains more behavioral evidence than has 
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typically been captured—our ongoing challenge as archaeologists is to recover and 

interpret it in light of modern techniques, theories, and analyses. 
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Figure 8-1.  Raw counts for rhyolite debitage using 50 cm units (top plot) and 1 m 
units (bottom plot). 
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Figure 8-2.  Chert debitage distributions using 50 cm units (top plot) and 1 m units 
(bottom plot).  
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Figure 8-3.  Vitreous translucent chert debitage distributions using 50 cm units (top 
plot) and 1 m units (bottom plot). 
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Figure 8-4.  Rhyolite debitage distributions using 50 cm units (top plot) and 1 m 
units (bottom plot).
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Figure 8-5.  Oolitic chert debitage distributions using 50 cm units (top plot) and 1 m 
units (bottom plot). 
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Figure 8-6.  Distribution of chert debitage (solid contours), bone (filled 
contours), and pottery (dashed contours) from Camelback Rockshelter, 
level 1; contour interval = 2. 
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Figure 8-7.  Distribution of chert debitage (solid contours), bone (filled 
contours and +’s), and pottery (dashed contours), Mykut Rockshelter, 
level 2. 
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Figure 8-8.  Behavioral sketch of Late Woodland period behavior 
at Camelback Rockshelter. 
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