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ABSTRACT 

6 This report presents the results of test excavations at 
sites 42WS2215, 42152216, and 42WS2217 in Zion National Park in 
southwestern Utah. The excavations were conducted prior to 
initiating a land exchange and were designed to assess the 
scientific significance of these sites. However, such an 
assessment is dependent on the archaeologists1 ability to link 
the static archaeological record to current anthropological and 
archaeological questions regarding human behavior in the past. 

Description and analysis of artifacts and ecofacts were 
designed to identify differences and similarities between these 
particular sites. Such archaeological variations were then 
linked to the structural and organizational features of hunter- 
gatherer adaptations expected for the region including Zion 
National Park. These expected adaptations regarding the nature 
of hunter-gatherer lifeways are derived from current evolutionary 
ecological, cross-cultural, and ethnoarchaeological ideas. 

Artifact assemblages collected at sites 42WS2217 and 
42WS2216 are related to large mammal procurement and plant 
processing. Biface thinning flakes and debitage characteristics 
suggest that stone tools were manufactured and maintained at 
these locations. Site furniture such as complete ground stone 
manos and metates, as well as ceramic vessel fragments, may also 
indicate that these sites were repetitively used by logistically- 
organized hunter-gatherers or collectors. The ceramic vessel 
fragments exhibit attributes that are characteristic of Southern 
Paiute Utility ware circa A.D. 1000 to 1400. 
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INTRODUCTION 

The following report details the results of test excavations 
at three prehistoric sites in Zion National Park (Figure 1). The 
test excavations were conducted as a part of a land exchange 
process by Zion National Park and the National Park Service 
Midwest Archeological Center. The archaeological evaluation was 
necessary to determine if the three sites in question were 
eligible for listing in the National Register of Historic Places. 

Although absolute chronological information was not 
recoverable from the sites and the material evidence is sparse, 
the three sites represent the static remains of a prehistoric 
hunter-gatherer adaptation to the arid environmental conditions 
of the eastern Great Basin and western Colorado Plateau. 
Material evidence also indicates that the sites and the Cave 
Valley-Spendlove Knoll area have been used extensively from 
Archaic through late prehistoric times and probably during the 
historic period as well. 

The perspective presented in this report is processualist, 
i.e., it is believed the most productive way of researching human 
adaptation is through evolutionary, ecological, and systemic 
theoretical frameworks (Binford 1983; Hunter-Anderson 1986; 
Osborn 1984, n.d.; Osborn and Hartley 1984; Simms 1984). While 
this report is largely descriptive, it is my intent to place the 
archaeological record of Zion National Park in a regional and 0 evolutionary-ecological framework. 

Provincialism and particularism inhibit the growth of 
archaeology as a science and unnecessarily places constraints on 
archaeological research. However, due to the efforts of a number 
of scientists discussed below, great strides are being made in 
placing localized archaeological phenomena into the larger 
environment of arid-land hunter-gatherer adaptations. It is 
hoped that this report makes a similar contribution. 

Previous research within and without the boundaries of Zion 
National Park has largely been concerned with the description of 
manifestations of the so-called Virgin or Western Anasazi and 
Fremont cultures (Jennings 1978; Wetherill 1934; Rudy and 
Stirland 1950; Schroeder 1955; Aikens 1965; Connor and Vetter 
1986; Walling et al. 1986; Dalley and McFadden 1985; Moffitt et 
al. 1978; Tucker 1985). Numerous surveys, inventories, and 
excavations, have also been conducted in and around the park (See 
Walling et al. 1986:4-5; Connor and Vetter 1986:14-16; Hartley 
1986) with, again, the emphasis on the more visible and, in some 
researchers' perspectives, less problematic "agriculturalists'~ of 
the Virgin Anasazi and Fremont. Until the early 1980s the 
paradigmatic and methodological approaches to the archaeology of 
southwestern Utah have been normative, cultural historical, and 
empiricist. That is, there has been an almost total concern by 
archaeologists in that area to place archaeological phenomena 
within cultural taxonomic and typological descriptive frameworks 
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(O'Connell et al. 1982:227-233). Little has been offered in the 
way of scientific explanation for the cultural adaptations and 

@ evolution of the aboriginal populations which once inhabited what 
is now Zion National Park. It has been assumed that the Virgin 
~nasazi were sedentary agriculturalists, as evidenced by the 
presence of cultigens, permanent structures, and painted 
ceramics. However, this attention to the Virgin Anasazi/Fremont 
as agriculturalists has diminished the impetus for research into 
the hunter-gatherer adaptations that have operated in the region 
for over 10,000 years. Furthermore, there has been a 
disconcerting lack of attention to late prehistoric and historic 
hunter-gatherer archaeology in spite of the extensive 
ethnographic and ethnohistoric research conducted in the region 
(Euler 1966; Fowler 1982; Steward 1938; Kelley 1934, 1964). 

However, beginning with Thomas's (1973, 1983) innovative 
research in the Monitor Valley of Nevada the direction of hunter- 
gatherer archaeology in the Great Basin and Colorado Plateau 
began to change substantively with an explicit focus on 
ecological dynamics and cultural processes of systemic evolution 
and adaptation. Thomas does not stand alone for the impetus 
behind the then new directions in hunter-gatherer archaeology. 
Other researchers including O'Connell (1971), Bettinger (1977), 
Madsen and Berry (1975), and Madsen and O'Connell (1982) began 
long-term research programs that focused on understanding the 
operation and variability of prehistoric cultural systems. 

Recently, explicit evolutionary ecological and processual 
I research programs have been developed and applied to the 

archaeological record of the Great Basin/Colorado Plateau. 
Osborn (1984, n.d.), Simms (1984, 1985), and Simms and Isgreen 
(1984) have applied ecological theory (e.g. Charnov 1976; 
MacArthur 1972; Pianka 1978) to the investigation of subsistence 
strategies and human nutrition, as well as the organization of 
technology and human land use on regional and sub-regional 
scales. The goals of this research have been to provide 
comprehensive and testable hypotheses which demonstrate the 
relationships between the static materials of the archaeological 
record and the dynamic prehistoric behaviors that produced that 
record. The aforementioned research has demonstrated that human 
settlement-subsistence strategies are highly complex responses to 
an array of ecological dynamics and environmental properties. 
These include the distribution of resources, seasonality of 
resources, human population dynamics (e.g., division of labor, 
labor scheduling, reproductive requirements, and mobility 
options), climatic regimes, and technological organization, to 
name just a few of the variables that comprise any particular 
adaptation. 

While the data presented in this report may not be 
substantive for specific suppositions about the nature of 
aboriginal foraging in the Zion area, it is adequate for forming 
coherent and workable research questions. 



Binford (1980) has developed a general model of hunter- 
gatherer systems based on subsistence and mobility strategies 
which form a continuum from mforagers" to llcollectors. " Binford 
(1980) states in this regard that . . . foragers generally have 
high residential mobility, low-bulk inputs, and regular daily 

e 
food-procurement strategies." In depth discussions of this model 
and its ramifications can be found in Binford (1980, 1983), 
Hunter-Anderson (1986), Kelly (1980, 1983), O'Conne11 (1987), and 
Osborn (1984, n.d.). 

There is little argument that the human populations that 
have inhabited the Great Basin/Colorado Plateau over the past 
millennia have been hunter-gatherers of the foraging mode, with 
some debatable exceptions. Ethnographic and ethnohistorical 
accounts of the Shoshonean-Paiute groups have at least 
established that those groups were foragers and that their range 
represents one of the largest geographic regions in the 
continental United States inhabited by hunter-gatherers. The 
three excavated sites, discussed in more detail in later 
sections, appear to confirm the post A.D. 1300 use of Cave Valley 
by the Southern Paiute. Thus the emphasis on foragers. 

However, the evidence from these sites and from other 
research conducted in the area clearly demonstrates prehistoric 
utilization through a long range of time and the development of 
alternative subsistence strategies. The utilization of cultigens 
by aboriginals in the Zion area has been definitely established 
(Connor and Vetter 1986:71-72; Heath 1986:477-495). However, the 
role of cultigens in arid land adaptations, as well as the 
presumed differences in mobility, technology, and land use 
strategies that accompany horticulture, are poorly understood. 

It is the intent of this report to describe the 
archaeological sites excavated in Cave Valley in 1987 and to try 
and place those sites within a broader regional perspective. As 
discussed previously, the paradigm presented here is processual 
and discussion will center on and proceed from an 
environmental/ecological perspective of hunter-gatherer adaptive 
systems. Many of the arguments presented here are considered 
controversial. However, they are explicitly scientific and 
include implications and hypotheses derived from a substantial 
body of ecological theory. 

If archaeology is to grow beyond its empiricist- 
particularist stage, then controversy must be seen as an 
opportunity to learn and to eliminate ignorance about prehistory. 
Simple tabulations of projectile point types and ceramic styles 
have never explained any aspect of human evolution and 
adaptation. This point is especially crucial when we consider 
that archaeology, and cultural resource management in particular, 
is under a steady and potentially destructive attack that takes 
the form of budget cuts and hostile perceptions of archaeology as 
a superfluous curiosity. The llboom yearsu of the 1960s and 1970s 
are over and archaeologists still have done little to demonstrate @ 



their discipline's relevance to the qreater scientific community - - 
or society at large. 

Archaeology's ultimate goal should be the explanation of how 
and why human populations evolve and adapt in the context of 
changing environmental parameters and ecological dynamics. This 
goal carries with it an enormous responsibility and implication 
for understanding not only prehistoric cultures, but extant ones 
as well. In this vein, this report is offered as a small 
contribution toward the realization of that goal. 



ENVIRONMENT, ECOLOGY, AND ABORIGINAL ADAPTATIONS 

Increasingly, archaeological and ethnographic research, 
particularly in arid environments, has focused on the ecological 
dynamics of hunter-gatherer subsistence and mobility strategies 
(Hitchcock 1983; Hunter-Anderson 1986; Osborn 1984, n.d.; Osborn 
and Hartley 1984; Kelly 1980, 1983; O'Connell 1987; O'Connell and 
Hawkes 1981, 1984; Simms 1984, 1985; Simms and Isgreen 1984). It 
has become increasingly evident that hunter-gatherers in arid 
environments have highly flexible, even complicated, sets of 
responses and strategies for coping with patchy resource 
distribution, related to water scarcity, and temporal/spatial 
incongruities in both plant and animal foods. Prehistoric Anasazi 
and historic Southern Paiute cannot be categorized simply as 
sedentary horticulturalists. They most probably had a complex 
array of strategies ranging from simple foraging to some forms of 
"tethered nomadism' (Taylor 1964: Binford 1983:341). These 
strategies, either singly, or in combination, could have been 
implemented in response to many different environmental variables 
including fluctuations in resource availability, labor scheduling 
related to bulk resource procurement, or access to critical non- 
food resources. 

For the arid environment of southern Utah and surrounding 
areas Osborn (1984) has introduced the concept of "moisture 
islands" and 'lisland hopping" in the investigation of hunter- 
gatherer/horticultural adaptations. Essentially, the extremely 
arid environment of the southern Colorado Plateau and 
southeastern Great Basin provinces has numerous small mountain 
ranges which provide nislandslf of environmental conditions 
conducive to fairly intense exploitation by human populations. 
These "moisture islands," while ecologically patchy, contain 
resource aggregations of animal and plant foods that would enable 
mobile human populations to survive on a long-term basis. Many 
of the aggregated resources, particularly nut and seed resources, 
could be cached and stored for relatively long periods, enabling 
hunter-gatherers to gain both time and space utility (Binford 
1983:331). Such food caches would serve as a reserve or 
insurance in case preferred resources were not available in 
adequate supply (Osborn 1984). Hunter-gatherer populations would 
be able to ameliorate the often high seasonal fluctuations in the 
yield and distribution of resources in the patchy arid habitats 
of the southern Colorado Plateau. 

The Markagunt Plateau of southwestern Utah, as well as the 
Lower Kolob Plateau, represents a "moisture island" that was 
regularly, and perhaps heavily, exploited by prehistoric 
aborigines. Evidence indicates that Zion National Park and 
surrounding lands have been utilized by aboriginal populations 
from the Archaic Period (8000 B.P.) through the historic time 
period (Walling et al. 1986). The following discussion will 
provide information on both general and specific environmental 
attributes of southwestern Utah and the Cave Valley-Spendlove 
Knoll area that have affected the use of the area by human 



populations. Furthermore, the general ecology of hunter-gatherer 
adaptations is discussed in order to delineate the possible 
structure and organization of the subsistence-settlement system 
of the three sites examined during the 1987 field season. 

Preci~itation. Tem~erature, and Climate 

The great topographic and climatic diversity of Zion 
National Park is typical of the arid and semi-arid deserts of the 
Southwest and Great Basin. Tables 1 and 2 tabulate precipitation 
and temperature data from 16 stations in southwestern Utah. The 
selected stations offer a range of elevation, precipitation, and 
temperature data which are useful in characterizing the 
environmental and ecological dynamics of the area. 

Mean annual precipitation is quite low for all stations, as 
would be expected in an arid or semi-arid climate (Table 1). 
However, the relationship between mean annual precipitation and 
elevation of the recording stations is notable. There does not 
appear to be a well defined relationship between the annual mean 
precipitation value and increasing elevation. In other words, the 
orographic effects of higher elevations do not appear to produce 
any appreciable increase in precipitation above that which occurs 
at the lower elevation. A simple linear regression of 
precipitation and elevation data suggests little correlation (r 
= 0.45; R = 0.21; df = 16; p = 0.058). The linear regression 
demonstrates a pattern of vertically erratic precipitation. The 
zonation of plant communities by elevation is probably due less 
to increased precipitation than to decreased evapotranspiration 
at higher altitudes. 

For the most part, precipitation in the Zion area is 
insufficient for maize agriculture without irrigation of some 
type (Stewart and Donnelly 1943). However, seasonality of 
precipitation has greater affects on the composition of plant 
communities than mean annual precipitation indicates (Pianka 
1978:50). The time that precipitation is available to plants is, 
in general, more critical than the amount that is available 
throughout the year. 

Pianka (1978:51) states, 

Winter rain is generally much less effective than 
summer rain because of the reduced activity (or 
complete inactivity) of plants in winter; indeed 
two areas with the same annual march of temperature 
and total annual precipitation may differ greatiy 
in the types of plants they support and in their 
productivity, depending upon their seasonal 
patterns of precipitation . . . an area receiving 
about 50 cm of precipitation annually supports 
either a grassland vegetation or chaparral, 
depending upon whether the precipitation falls in 
summer or winter, respectively. 



Table 1. Altitudinal and precipitation data for selected 

a stations in southwestern Utah. Stations are listed 
by elevation in ascending order. 

Station Elevation MAP RAP PET Runoff ------- -- 
(meters) Min Max 

1. St. George 

2. Leeds 

3. Hurricane 

4. Springdale 

5. Cannan 

6. Orderville 

7. New Harmony 

8. Modena 

9. Enterprise 

10. Cedar City 

11. Pinto 

12. Parowan 

13. Pine Valley 

14. Ranch 

15. Panguitch 

16. Hatch 

MAP= Mean annual precipitation, mm. 
RAP= Range annual precipitation, mm. 
PET= Potential evapotranspiration, mm. 



Table 2. Temperature data in degrees Celsius for selected (0 
stations in southwestern Utah. (From U.S.D.A., 
Weather Bureau Climatic Summarv Of The United States 
1936. ) 

Station Elevation MAT MACM MAWM FFD ET 
(meters) 

1. St. George 

2. Leeds 

3. Hurricane 

4. Springdale 

5. Cannan 

6. Orderville 

7. New Harmony 

8. Modena 

9. Enterprise 

10. Cedar City 

11. Pinto 

12. Parowan 

13. Pine Valley 

14. Ranch 

15. Panguitch 

16. Hatch 

15.3 

14.3 

N . A .  

15.3 

N . A .  

N . A .  

N . A .  

8.8 

N . A .  

10.5 

7.1 

9.3 

N .  A .  

N . A .  

5.6 

N . A .  

3.3 

2.3 

N . A .  

3.9 

N . A .  

N . A .  

N . A .  

-2.9 

N . A .  

-0.5 

-3.0 

-1.9 

N . A .  

N . A .  

-6.7 

N . A .  

28.3 

26.9 

N . A .  

27.5 

N .  A .  

N .  A .  

N . A .  

21.7 

N . A .  

23.2 

19.2 

21.6 

N . A .  

N . A .  

17.5 

N . A .  

186 

203 

N . A .  

190 

N . A .  

N . A .  

N . A .  

131 

N . A .  

144 

79 

123 

N . A .  

N . A .  

8 0 

N . A .  

MAT= Mean annual temperature, degrees Celsius. 
mCm= Mean annual coidest month, degrees Celsius. 
MAWM= Mean annual warmest month, degrees Celsius. 
FFD= Frost free days or growing season. 
ET=Effective temperature, degrees Celsius. 



Precipitation in and around the Park comes in the forms of 
summer thundershowers and winter frontal storms (Hamilton 
1984:9). Since winter precipitation in the area would be largely 
unavailable for plants due to their winter dormancy, the summer 
monsoonal thunderstorms become absolutely critical for growth of 
wild plants and cultigens. The pattern of precipitation then, is 
for monsoonal thunderstorms largely during the months of July, 
August, and September, and frontal precipitation from November 
through February (Hamilton 1984:lO). Frontal precipitation, 
while not playing an immediate role in plant growth in the 
general region, is the largest moisture component in the 
hydrologic regime of Zion National Park. In the higher 
elevations of the Park, snowmelt from the frontal precipitation 
recharges the groundwater, streams, and springs. Thus frontal 
precipitation is as critical for animal and human populations as 
the monsoonal moisture is for plant communities. While monsoonal 
precipitation ultimately contributes to plant production, frontal 
precipitation creates the abundance and distribution of water as 
a critical resource. 

There are numerous sources of water within the Park 
including springs, seeps, streams, and former lakes. The Virgin 
River is the most obvious water source in Zion National Park. 
However, other small streams including La verkin Creek and North 
Creek were probably of greater importance to prehistoric groups. 
Such perennial and intermittent water sources were important 
factors in determining settlement locality by both hunter- 
gatherers and horticulturalists. Insufficient moisture in these 
llmoisture islands" or upland areas could have brought about the 
need for complex mobility and subsistence strategies to offset 
such failures. 

The fluctuation of the mean annual range of precipitation is 
even more radical than that of elevational differences (Table 1). 
This fluctuation can have devastating effects on wild and 
domesticated plant production. Given these fluctuations hunter- 
gatherers would have had to monitor their environment very 
closely. However, mean annual rainfall and its variability are 
only crude measures of ecological variables. 

Other measures of ecological and environmental variability 
are much more appropriate than dealing with precipitation and its 
relationship to hunter-gatherer adaptations. Mean annual 
temperature appears to be more sensitive to elevational 
differences than the same measure of precipitation (Table 2). 
Temperature readings for the mean annual coldest and warmest 
months reveal that the climate of southwestern Utah is extreme in 
both spatial and temporal terms. The average number of frost- 
free days recorded at each station presents an idea of the 
average length of the growing season in southwestern Utah (Table 
2). It appears that cultigens could have been grown at higher 
elevations such as Parowan, Utah, with an average frost-free 
period of 123 days. However, the determination of growing season 
is more complex than these figures indicate. 


























































































































































