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ABSTRACT 

The research reported here focuses on late Paleoindian occupation of the Southern 

Rocky Mountains, circa 10,000 - 7,500 B.P., and it addresses two fundamental issues. 

First, an attempt is made to characterize the extent of late Paleoindian occupation of the 

Rockies as full-time, seasonal, sporadic, or some combination thereof Second, the 

nature of late Paleoindian use of the Rocky Mountain landscape—whether logistically-

organized, predominantly residentially mobile, or both—is evaluated. 

To address these problems, 589 projectile points fi-om the states of Colorado and 

Utah are analyzed and compared across the five physiographic regions that comprise the 

project area: the Plains, Colorado Plateau, Great Basin, Great Basin mountains (that 

separate the Colorado Plateau and Great Basin), and the Rockies themselves. Analyses 

tbcus on three vectors of potential projectile point variability: morphology and typology, 

raw material use, and technology. 

To resolve the extent of Rocky Mountain occupation, inter-regional comparisons 

attempt to identify the degree to which late Paleoindian projectile points from the 

Southern Rockies resemble those from adjacent regions along the aforementioned axes of 

variability. A unique suite of features represents a greater commitment to the Rockies; 

features in common with other regions indicates an affiliation(s) with them and reduced 

reliance on the Rockies. 

Assessing the nature of late Paleoindian Rocky Mountain land use likewise 

depends on regional comparisons of projectile points, although in this case technological 



elements (qualitative observations, dimensional and other ratio-scale characteristics, and 

point condition and reworking) are of primary importance because they can be 

theoretically linked to land use correlates. 

The research concludes that late Paleoindian Rocky Mountain occupation was 

multi-faceted, and included full-time use of the mountains by groups uniquely adapted to 

life in that environment; seasonal (summer - early fall) use by groups who otherwise 

occupied the Plains; and sporadic use by groups based to the east and west. In addition, 

late Paleoindian occupation of the Southern Rockies is inferred to have been primarily 

logistically-organized, a mobility strategy shared by groups occupying the Plains to the 

east, but not by those occupying the Colorado Plateau, Great Basin mountains, or Great 

Basin to the west. 
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CHAPTER I 

INRODUCTION 

Project Overview 

The research reported in this dissertation focuses upon late Paleoindian 

occupation of the Southern Rocky Mountains, circa 10,000 to 7,500 (uncalibrated 

radiocarbon) years ago. The Southern Rockies are a critically important arena for study, 

both because they are themselves a vast and environmentally distinct region with a 

potentially unique late Paleoindian prehistory, and because they constitute the geographic 

interface between physiographic regions with significantly different late Paleoindian 

records: the Great Plains to the east, and the Colorado Plateau and Great Basin to the 

west. 

Parado.\ically, given their likely archaeological significance, the Southern 

Rockies have been the subject of comparatively little Paleoindian-oriented field work, 

and the region has been accorded even less consideration as a possible player in synthetic 

models of late Paleoindian occupation of the American west. To be sure, a handful of 

researchers (e.g., Benedia 1998; Black 1991; Husted 1962; Jodry and Stanford 1992; 

Komfeld and Prison 2000; Morris and Metcalf 1993; Stiger 1993) have provided the 

underpinnings for viewing late Paleoindian use of the Southern Rockies within a broad 

context, but basic issues remain unresolved, hampenng refinement of a bigger picture. 

Chief among the corpus of unresolved issues are two that form the crux of this 

dissertation: (I) the extent to which the Southern Rockies were occupied during the late 
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Paleoindian period—full-time, seasonally, sporadically, or some combination thereof— 

and (2) how, specifically, late Paleoindian groups moved across the Southern Rocky 

Mountain landscape—through systems of residential mobility, logistical mobility, or both 

(Binford 1980). The goal of the research is to attempt to resolve these two issues, and in 

so doing, to expand current understanding of the range of late Paleoindian adaptations in 

the western United States. 

Because the research endeavors to place the Southern Rockies within a broader 

context than has typically been done in the past, methodology is regional in scope and 

explicitly comparative in nature. The regional emphasis is reflected in the selection of 

the states of Colorado and Utah as a project area (Fig. 1.1). The area encompasses the 

Rocky Mountains themselves, as well as the surrounding physiographic regions that 

provide the broad context within which occupation of the Rockies must be understood: 

the Plains to the east, and the Colorado Plateau and Great Basin to the west. 

The comparative requirements of the research design are met through the 

selection of late Paleoindian projectile points as the medium for analysis. Projectile 

points are the only late Paleoindian artifact type that is ubiquitously represented within 

the Colorado - Utah project area. These artifaas are also, however, uniquely suited for 

making controlled comparisons across space because they are time sensitive and allow 

chronology to be held constant. Moreover, projectile points vary along a number of 

dimensions—morphology and typology, raw material, and technology—all of which can 

be explored independently and brought to bear on the issues the dissertation strives to 

resolve. 
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Fig. l.l. Colorado - Utah project area, showing locations of Rocky Mountains, 
Great Plains, Colorado Plateau and Great Basin (map adapted from Hunt 1967:8) 

To determine the extent of human occupation of the Southern Rockies, 10,000 -

7,500 B.P., late Paleoindian projectile points from the mountains are compared to those 

from adjacent lowland regions along the aforementioned axes of variability. The key 

underlying principle for this portion of the research is that the more time people spent in 

the Rockies, the more their technology, including their weaponry, would have taken on 

unique characteristics. By evaluating the extent to which projectile points from the 

Rockies are unique with respect to those from adjacent regions, the degree of late 

Paleoindian commitment to the mountain environment can be roughly gauged. 

The process for evaluating how late Paleoindian groups utilized the Rocky 

Mountain landscape rests upon two well-established anthropological premises; (1) 

environment plays an important role in structuring the way that hunter-gatherers use the 



landscape (e.g., Binford 1980; Kelly 1983); and (2) the way that hunter-gatherers use the 

landscape structures how they make and use chipped stone tools (e.g.. Bleed 1986; 

Bousman 1994; Kuhn 1995). 

This part of the research proceeds in two phases: first, a chain of inferences is 

devised linking reconstmcted environments (including the Rockies) to inferred late 

Paleoindian land use strategies (residential versus logistical), and ultimately to inferred 

projectile point technological adaptations. Second, projectile point technology is 

investigated directly in the Colorado - Utah assemblage, and the resuhs are compared to 

those obtained through inference alone. If the results converge, then the land use 

strategies derived inferentially are probably accurate; if they do not, then hypotheses 

must be offered to account for the discrepancy. 

The remainder of this introductory chapter delves more deeply into various 

aspects of the project. First, a survey of previous late Paleoindian-oriented research in 

the Rocky Mountains is provided. Explanations follow for the decisions to focus on 

projectile points as the medium for study and the period from 10,000 - 7,500 B.P. as the 

time frame for study. Next, the two problems that structure the research are discussed in 

some detail, and specific expectations of the data are outlined. Finally, the structure for 

the subsequent body of the dissertation is summarized. 

Background: Late Paleoindian Research in the Rocky Mountains 

Late Paleoindian Sites: North. Central and Southern Rockies 
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The research reported in this dissertation focuses strictly upon the latter part of the 

Paleotndian period, post 10,000 B.P., but it should be noted that the earliest occupation of 

the Rockies clearly occurred prior to that date. Albeit at lower densities than later 

Paleoindian equivalents, surface and buried manifestations of Clovis, Goshen-Plainview, 

and Folsom (collectively representing the period from about 11,300 to 10,200 B.P. 

[Haynes 1992]) have all been documented in Rocky Mountain contexts (e.g., Bonnichsen 

et al. 1992; Davis and Greiser 1992; Dawson and Stanford 1975; Forbis and Sperry 1952; 

Hall 1992; Hurst 1941, 1943; Jodry 1987, 1992, 1998; Jodry and Stanford 1992; Jodry et 

al. 1993, 1996; Kornfeld and Frison 2000; Komfeld et al. 1994, 1999; Lahren and 

Bonnichsen 1974; Stanford 1990; Taylor 1969). 

The bulk of research at late Paleoindian-aged localities in the Rocky Mountains 

has been concentrated in northern Wyoming and Montana, although recent years have 

seen increased work at Southern Rocky Mountain localities as well. Generally speaking, 

investigations have focused on three basic site types: caves and rockshelters in the 

foothills and Rocky Mountains-Plains transitional zone; open camps in moderately higher 

parks and montane zones; and ephemerally-utilized high altitude localities (see Chapter 2 

for definitions of mountain environmental zones). 

Low elevation caves and rockshelters with late Paleoindian deposits have been 

recorded almost exclusively in Wyoming and the southernmost part of Montana (Fig. 

1.2), with well-documented examples including Sorenson (Husted 1969), Bottleneck 

Cave (Husted 1969), Mangus (Husted 1969), Medicine Lodge Creek (Frison 1976, 1991; 

Walker 1975), Mummy Cave (McCracken et al. 1978), Schiffer Cave (Frison and Grey 
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Fig. 1.2. Locations of late Paleoindian sites in the Rocky Mountains mentioned in text. 
1. Sorenson, Bottleneck, and Magnus (Husted 1969); 2. Medicine Lodge Creek (Prison 
1976); 3. Mummy Cave (McCracken et al. 1978); 4. Schiffer Cave (Prison 1973); 5. 
Paint Rock V (Prison 1976); 6. Little Canyon Creek Cave (Miller 1988); 7. Bush 
Shelter (Miller 1988); 8. Myers-Hindman (Lahren 1976); 9. Barton Gulch (Davis et al. 
1988); 10. Indian Creek (Davis and Greiser 1992); 11. Mammoth Meadow I 
(Bonnichsen et al. 1992); 12. Lookingbill (Prison 1983); 13. Pine Spring (Sharrock 
1966); 14. Middle Park sites (including Jerry Craig and Barton Gulch) (Komfeld and 
Prison 1997); 15. Tenderfoot (Stiger 1993), Kezar Basin (Euler and Stiger 1981), and 
Ponderosa/Soap Creek (Dial 1984); 16. Fourth of July Valley (Benedict 1981), 5BL70 
(Olson 1978), Devil's Thumb (Benedict 1994), and Caribou L^e (Benedict 1985); 17. 
Powars II (Stafford 1990); 18. Gordon Creek (Anderson 1966); 19. Hourglass Cave 
(e.g., Mosch and Watson 1996); 20. MacHaffie (Porbis and Sperry 1952). Map adapted 
from Hunt 1967:8. 
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1980), Paint Rock V (Prison 1991), Little Canyon Creek Cave (Miller 1988), and Bush 

Shelter (Miller 1988). 

Occupied with variable intensity, a few of these localities yielded groundstone 

and plant remains, and most are characterized by faunal repertoires dominated by bighorn 

sheep, mule deer, and a wide variety of small game. Multi-component Medicine Lodge 

Creek, with fauna ranging from bison to rodents and fish, was occupied at least once 

during late summer or early fall (Walker 1975). Bush Shelter and Little Canyon Creek 

Cave were both utilized during the spring, and Little Canyon Creek Cave was reoccupied 

in the fall (Miller 1988). 

When projectile points are present at Rocky Mountain cave and rockshelter 

localities, they are overwhelmingly of the Pryor Stemmed, Lovell Constricted, 

Angostura, and Jimmy Allen/Frederick classes, as these are defined and illustrated in 

Chapter 4 (all subsequent references to projectile point types follow definitions provided 

in Chapter 4). Interestingly, in addition to many of the above projectile point types. 

Medicine Lodge Creek—and only Medicine Lodge Creek—also yielded artifacts of the 

Cody Complex, including Cody knives (Prison 1976, 1991). 

The second suite of sites (Fig. 1.2)—open ones generally at higher elevations than 

the caves and rockshelters—are again best-known fi-om sites in Wyoming and Montana, 

although the Colorado Rockies have seen a recent spate of work in such settings. 

Montana localities include Myers-Hindman (Lahren 1976), Barton Gulch (Aaberg et al. 

1996; Davis 1993; Davis et aL 1988, 1989), Indian Creek (Albanese 1985; Davis and 

Greiser 1992), MacHaffte (Forbis and Sperry 1952), and Mammoth Meadow I 



(Bonnichsen et al. 1992). Lookingbill (Prison 1983; Larson et al. 1995) and Pine Spring 

(Sharrock 1966) represent Wyoming. The Colorado work, finally, has been concentrated 

in Middle Park (e.g., Kornfeld and Prison 2000; Richings 1997; Richings-Germain 1999) 

and the Upper Gunnison Basin (e.g., Stiger 1993, 1997, 1998). 

Montana's Myers-Hindman, a winter-occupied camp, yielded faunal remains of 

fifteen species, with bighorn sheep predominant. Barton Gulch produced over 80 sub-

floor features, extensive evidence for plant processing, and faunal remains of deer, 

jackrabbit, cottontail, mink, and porcupine. Both localities also yielded projectile points 

classifiable as Angostura. Late Paleoindian deposits at Indian Creek, MacHaffie, and 

Mammoth Meadow I all overlay earlier Folsom or Clovis levels. Only MacHaffie 

yielded a faunal assemblage (with bison, antelope, rabbit, and ground squirrel) in addition 

to chipped stone tools that include Scottsbluff projectile points. Indian Creek produced 

Agate Basin and Hell Gap (or Great Basin Stemmed) projectile points, and Mammoth 

Meadow I an unusual Cody Complex lithic workshop. 

In the Absaroka range of the Wyoming Rockies, Lookingbill, with at least two 

stratigraphically distinct Paleoindian levels, produced groundstone and numerous deer 

bones consistent with intensive occupation. Projectile points in the lower level are Hell 

Gap/Haskett Type L while those from the upper level are Angostura and Lovell 

Constricted. Paleoindian occupation of Pine Spring, situated on the flank of Black 

Mountain in the Bridger Basin, is recorded by bison bone and evidence for local stone 

quarrying. Pine Spring projectile points, like so many others from Wyoming and 

Montana localities, are primarily of the Angostura type. 



Komfeld and Prison (2000) recently reported at least seven late Paleoindian sites 

from Middle Park, Colorado. One of these, Jerry Craig, is the subject of ongoing 

investigations (e.g., Richings 1997; Richings-Germain 1999), and has thus far yielded 

bison bone in association with Cody Complex and Jimmy Allen/Frederick projectile 

points. Three sites with late Paleoindian components have been reported in the Gunnison 

basin: Tenderfoot (Stiger 1993, 1997); Kezar Basin (Euler and Stiger 1981; Mueller and 

Stiger 1983); and Ponderosa/Soap Creek (Dial 1984; Jones 1984a, 1984b). Kezar Basin 

and Tenderfoot, which yielded faunal remains of deer, antelope, bighorn sheep, and bison 

bone, also produced evidence for structures possibly indicative of winter habitation 

(Stiger 1998). 

The final class of late Paleoindian sites encountered in the Rockies are open sites 

located in the very high altitude subalpine zone. Unlike the preceding two types, these 

sites are concentrated in the Southern Rockies of Colorado, where James Benedict, 

Elizabeth Morris, Steve Cassells and a few others have focused their efforts at the very 

highest elevations. Four such sites are well-documented in the literature: Fourth of July 

Valley (Benedict 1981); 5BL70 (Olson 1978); Devil's Thumb (Benedict 1994, 1996, 

1997); and Caribou Lake (Benedict 1974, 1985; Pitblado 1996, 1997, 1999; Pitblado and 

Vamey 1997) (Fig. 1.2). 

Fourth of July Valley and Caribou Lake have been interpreted as short-term 

hunting camps, 5BL70 as a butchering locality, and Devil's Thumb as a game drive 

system. At elevations greater than 3,400 m asl, all must have been occupied during the 

late summer or early fall. None contained faunal remains, although blood residue on an 



obliquely-flaked late Paleoindian projectile point from Caribou Lake reacted positively 

with elk antigen (Pitblado 1997). Projectile points from the four sites encompass a 

variety of types, including Pryor Stemmed, Angostura, Jimmy Allen/Frederick, and even, 

at 5BL70, a Great Basin Stemmed specimen. 

In addition to the three most commonly encountered site types summarized above, 

the Southern, Central and Northern Rockies have also yielded some unusual sites that 

serve to illustrate the range of activities occurring in Rocky Mountain contexts during 

late Paleoindian time. In a rockshelter in the Absaroka range of Wyoming, for example. 

Prison et al. (1986) recovered a 9,000 year-old juniper-bark net used for hunting bighorn 

sheep. Though not indicative of large-scale communal hunting, the net suggests 

cooperative hunting ventures on the part of several individuals (Prison 1992). The 

Devil's Thumb game drive, as well as 5BL70—located 80 m from a cairn alignment— 

also appear to represent cooperative hunting expeditions. 

Late Paleoindian stone quarrying is also evident in the Rocky Mountains. The 

Barger Gulch Procurement area, for example, is a well-known source of Miocene-age 

Troublesome formation chert in Middle Park, Colorado (Komfeld and Prison 2000; 

Metcalfetal. 1991; Naze 1994). Other examples of quarries utilized during Paleoindian 

times are reported in Bamforth (1994), Black (2000), Larson et al. (1995), and Miller 

(1991), among others. Rocky Mountain Paleoindian quarrying activities extended even 

beyond procurement of rock, to the large-scale excavation of red ochre at the Powars II 

site in the Rockies-Plains transitional Hartville Uplift of Wyoming (Stafford 1990). 



Here, Paleoindian projectile points ranging from Clovis to Jimmy Allen/Frederick were 

recovered in mining tailing piles. 

Two Colorado Rocky Mountain sites have yielded late Paleoindian-aged human 

remains. The 9,700 year-old Gordon Creek burial (Anderson 1966; Bretemitz et al. 

1971; Gillio 1970) northwest of Fort Collins, consists of the hematite-stained skeleton of 

a 26-30 year-old female and associated artifacts of chipped stone, bone, and elk teeth. 

Hourglass Cave (Kight et al. 1996; Mosch and Watson 1996; Stone and Stoneking 1997), 

located at more than 3,400 m asl in the central part of the state, contained the remains of a 

40-45 year-old man who apparently crawled into the cave to die sometime around 8,000 

B P. No associated artifacts or features were found. 

The Big Picture 

•Although investigation of Rocky Mountain late Paleoindian sites is still in its 

early stages, particularly in the Southern Rockies of Colorado and New Mexico, extant 

data permit a few summary observations. First, all Rocky Mountain elevations—from 

the lowest foothills to the highest mountaintops—appear to have been utilized during the 

late Paleoindian period. Second, although seasonality data are extremely limited, they 

nonetheless suggest that sites were occupied during every season; from winter at Myers-

Hindman and Tenderfoot, to summer/early fall at Caribou Lake and Medicine Lodge 

Creek, to spring at Bush Shelter, and fall at Little Canyon Creek Cave. 

Third, a wide range of late Paleoindian activities conducted with varying 

intensities is represented in mountain contexts. Some sites, like Medicine Lodge Creek 
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and Barton Gulch, were intensively and/or repeatedly occupied residential bases, 

complete with literally dozens of features. Others, such as the subalpine zone Colorado 

localities, represent fleeting use as overnight camps or one-time processing localities. 

Burials, game drives, stone quarries, and even ochre quarries further define the scope of 

activities pursued by late Paleoindians in the Rocky Mountains. 

Finally, sites throughout the Rockies clearly and consistently convey the message 

that the people who created them subsisted upon a highly varied diet. Preferred big game 

species included bighorn sheep, deer, antelope, and to a lesser extent, bison (and the 

animals were procured primarily with four projectile point types: Angostura; Jimmy 

.Allen/Frederick; Lovell Constricted; and Pryor Stemmed. The Cody Complex is notably 

rare). Smaller faunas are well-represented as well, and include everything from rabbits to 

rodents to reptiles to fish. Groundstone is also a component of many Rocky Mountain 

Paleoindian sites, and direct evidence for plant use has been documented by charred 

seeds and pollen at sites like Barton Gulch. 

Given the above observations, most scholars focusing upon the late Paleoindian 

period in the Rockies have come to agree that "something different" was going on in the 

Rockies than in adjacent regions (particularly in the Plains to the east, to which the 

mountains are most often compared). Husted (with Mallory 1967; Flusted 1969; also see 

Husted 1995) was the first to codify this view in his "Western Macrotradition" (WMT) 

hypothesis. Husted proposed a split in human adaptations, circa 10,000 to 9,500 years 

ago, with some groups focusing upon mountain resources, and others upon Plains 

resources. He identified the exploitation of plants at Rocky Mountain sites and parallel-
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obliquely flaked projectile point styles as hallmarks of the Rocky Mountain Paleoindian 

record, distinguishing it from the Plains where hunter-gatherers specialized in bison 

hunting with Cody Complex projectile points. 

Prison (1991:67; also see Prison 1976, 1983, 1988, 1992, 1998) supports Husted's 

(1969) WMT hypothesis, concluding that by 10,000 years ago, 

there were apparently two concurrent and separate Paleoindian 
occupations with different and mutually exclusive subsistence strategies, 
one of which was oriented toward an open plains, part-time bison hunting 
way of life, whereas the other favored a more hunting and gathering 
subsistence in foothill and mountain slope areas and were more Archaic in 
terms of subsistence strategies. 

Like Husted, Prison has repeatedly emphasized the different repertoire of subsistence 

remains at mountain localities and variable projectile point styles as indicators of a 

foothills-mountain adaptation that is distinct from that of contemporary Cody bison 

hunters on the Plains. 

The few researchers focusing on the Southern Rockies also tend to agree that late 

Paleoindians in the mountains adopted a unique adaptive posture. Black (1991:2) argued 

that beginning about 10,000 years ago and continuing well into the Archaic, the Colorado 

Rockies were occupied by groups that were "sufficiently distinctive and long-lived to 

define a synthetic construct termed the Mountain Tradition." He added another 

dimension to his interpretation as well, suggesting that the origins for the mountain 

tradition lay to the west, in the Great Basin. Like Husted and Prison, Black cited 

differences in subsistence strategies and stone tools technology (among others) as 

defining characteristics of his proposed Mountain Tradition. 



Benedict (e.g., 1992a;357) too, has maintained that from at least 9,500 to 8,000 

B.P., "two contemporary but culturally distinct groups utilized the mountains." The first 

group was Plains-based, but visited the mountains occasionally, bringing with them 

stemmed, primarily Cody Complex projectile points. The second group had more direct 

ties to the Rockies, and manufactured lanceolate parallel-obliquely flaked projectile 

points. Studies of lithic raw materials used by the latter suggest to Benedict (1992a) that 

the makers only rarely ventured farther east than the Front Range foothills. 

My own research, finally, including an analysis of Paleoindian projectile points 

from mountainous southwest Colorado (Pitblado 1993, 1994, and 1998a) and excavation 

of Paleoindian components at the 3,400 m asl Caribou Lake site (e.g., Pitblado 1999) has 

led me to concur with Husted (1969) and others, that occupation of the Rockies cannot be 

understood in terms of the better-known Plains-based paradigm. Projectile point styles 

and raw materials diverge from counterparts on the Plains, and the differences in the 

subsistence bases in the two regions are profound. 

While research-to-date has convinced most researchers that the late Paleoindian 

record of the Rocky Mountains was in fact substantively different from that of the Plains, 

this observation unfortunately represents the extent of current understanding of this time 

and region in prehistory. The list of problems yet to be resolved is long, and various 

issues hinder attempts to refine "the big picture." Key among these problems are four 

that the dissertation addresses (two indirectly and two directly): late Paleoindian 

chronology; the relationship of the Rockies to the Colorado Plateau and Great Basin; the 
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extent of Rocky Mountain occupation (full-time versus part-time); and the nature of 

Rocky Mountain Paleoindian land-use. 

The current view of Rocky Mountain Paleoindian chronology, reflected in many 

of the studies mentioned just above, assigns a date of 10,000 B.P. to the fluorescence of 

mountain occupation and the divergence of Rockies and Plains adaptations. This date, 

however, is somewhat arbitrary and ripe for refinement—something that the research 

design allows (see Chapters 4 and 6). Project methodology also calls for the 

juxtaposition of not only the Rockies and Plains, as has been the usual focus of 

researchers trying to situate the Rockies within some broader context, but also the 

Rockies and Colorado Plateau-Great Basin. This paves the way for assessing whether a 

dichotomy akin to that of the Rockies-Plains characterized the relationship between the 

Rockies and adjacent regions to the west. 

The extent and nature of late Paleoindian use of the Rocky Mountains are the two 

problems at the heart of the dissertation, and they are intimately related to one another. It 

is difficult to charaaerize the nature of mobility without first assessing whether the 

Rockies were occupied full-time, seasonally, or only very occasionally, for each schedule 

of use could correlate with a variable pattern of mobility. Accordingly, this research 

takes each issue in turn, first attempting to establish the degree to which the mountain 

environment was used, and only then moving on to try to characterize how the high 

altitude landscape was incorporated into late Paleoindian settlement systems. 
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Projectile Point Focus, Justification and Comment 

The original research design for this project called for two distinct sets of 

comparisons of late Paleoindian artifacts from the Southern Rockies to those from the 

surrounding Plains, Colorado Plateau and Great Basin. First, as described in the "Project 

Overview," projectile points from all contexts (surface and excavated) in Colorado and 

Utah were targeted for analysis and comparison. Second, entire chipped stone tool 

assemblages from excavated late Paleoindian sites in the same region were identified for 

a similar course of analysis and comparison. 

Two factors weighed most heavily in the initial decision to include excavated 

assemblages in the study. They would have been inherently better controlled 

chronologically than the projectile point sample, since all would have had associated 

radiocarbon dates confirming that the tools in question were between 10,000 and 7,500 

years old. In addition, studying all tool classes, and not just projectile points, would have 

extended the purview of the research beyond the limited economic focus that projeaile 

points represent to myriad other facets of day-to-day activity. 

The attempt to operational ize the "whole assemblage" component of the research 

began with the compilation of a list of excavated, stratified, radiocarbon-dated late 

Paleoindian sites in Colorado and Utah. The effort produced nine seemingly viable 

candidates for study: Frazier (Wormington 1984), Jurgens (Wheat 1979), Jones-Miller 

(Stanford 1974, 1978), and Olsen-Chubbuck (Wheat 1972) (Colorado Plains); Caribou 

Lake (e.g., Benedict 1985; Pitblado 1999) (Colorado Rockies); Danger Cave (Jennings 



1957) and Hogup Cave (Aikens 1970) (Great Basin, Utah); and Cowboy Cave (Jennings 

1980) (Colorado Plateau, Utah). 

A closer look at the sites, however, revealed serious problems with both regional 

representation and likely comparability of the various assemblages. Caribou Lake, for 

example, is the only site in the project area within the Rocky Mountains (which are, after 

all, the subject of the research), and its tool assemblage consists of fewer than a dozen 

artifacts. Of the four Plains sites, three—Frazier, Jones-Miller, and Olsen-Chubbuck— 

lack residential components that the other six sites have. The variability in site function 

would affect comparability of the tool assemblages, but removing the sites from the 

sample leaves Jurgens (itself heavily biased toward butchering despite having an 

associated camp area), as the sole representative of the Plains. 

The situation is no better with the Utah sites. Cowboy Cave is the only locality 

on the Colorado Plateau with a potentially suitable late Paleoindian tool assemblage 

(restricting representation of this important physiographic zone). Moreover, the Cowboy 

and Hogup Cave assemblages, housed at the Utah Museum of Natural History, are 

missing a number of stone tools. Even the Danger Cave assemblage was called into 

question when a review of the original notes and stratigraphic profiles indicated potential 

problems with dating of the early levels and the stone tools that they contained— 

problems that even recent dating attempts (e.g., Madsen and Rhode 1990) could not 

resolve. 

In short and unfortunately, excavated late Paleoindian sites from Colorado and 

Utah are characterized by stone tool assemblages that are (a) inherently or through 
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accident of curation too small for meaningful analysis; (b) incomparable in terras of site 

function; and/or (c) of debatable (and thus uncontrolled) age. Studying them in hopes of 

ascertaining how Rocky Mountain assemblages compare to those from adjacent lowland 

regions would have been unwise and indefensible, and so this component of the research 

was not pursued. 

This left the first alternative identified as a candidate for comparison across the 

various physiographic zones that comprise Colorado and Utah; projectile points. In fact, 

and despite their default status, projectile points are the ideal focus of analysis for this 

project. Most importantly, since chronologically controlled contexts are so limited in the 

project area, focusing on time sensitive artifacts was essential. There are a few other tool 

types that are diagnostic of the Paleoindian period—e.g., spurred scrapers (Irwin and 

Wormington 1970; Irwin-Williams et al. 1973) and crescents (Amick 1998; Beck and 

Jones 1990; Tadlock 1966)—however, these are at once more loosely dated than most 

late Paleoindian projectile point types, and more regionally-restricted in scope (with end 

scrapers occurring primarily on the Plains and crescents in the Great Basin). 

Projectile points occur ubiquitously across the Colorado and Utah project area. 

Searches of Colorado and Utah State Historic Preservation Office files confirmed that all 

regions of interest—the Rockies and lowlands to both the east and west—had produced 

collections of late Paleoindian projectile points that could be studied. That the economic 

focus represented by projectile points is limited is actually a benefit here, for it provides 

some measure of functional control for the tools. Projectile points were assuredly used 
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for many different tasks, but they are as functionally restricted as any implement (modem 

or prehistoric) can be. 

A final outstanding quality of projectile points that recommends their use for this 

comparative study is that they vary in what can be viewed as three essentially unrelated 

dimensions: morphology and typology; raw material; and technology. Each dimension 

can be studied in detail, and each has the potential to yield data that speak to various 

issues, including both of those targeted for investigation in this research. To determine 

the extent of human occupation of the Rockies, for example, all three elements are 

regionally compared to assess the degree of similarity of Rocky Mountain projectile 

points to those from adjacent lowlands. Characterizing specific late Paleoindian mobility 

patterns in the Southern Rockies focuses more squarely on aspects of technology—from 

initial production strategies to patterns of reworking—viewing them as vehicles for 

inferring land use considerations. 

While it would have been ideal to expand the analysis and inter-regional 

comparison of late Paleoindian chipped stone tools to entire tool kits fi"om excavated 

assemblages, projectile points provide a solid means for addressing the problems that 

drive the research. The artifacts are time sensitive, permitting surface finds to augment 

an otherwise overly restricted sample. They are the only chronologically diagnostic tool 

type to occur ubiquitously across the sample, ensuring comparability of specimens. 

Finally, the tools vary in three essentially independent planes—typology, raw material, 

and technology—that can be studied individually but uhimately assessed for convergence 

or divergence of results. 
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Definition of 'Late Paleoindian " 

The term 'Mate Paleoindian" as used in this research has strictly chronological 

(and not subsistence-related) connotations. On the Plains, the period began when Folsom 

ended, circa 10,200 B P. (Haynes 1992), a figure that is rounded down to 10,000 B.P. 

when approximate age ranges are cited throughout the manuscript. At the terminus of the 

project time frame, a date of 7,500 B.P. is coincident with the final manifestations of the 

latest-occurring Paleoindian projectile point types—Angostura, Jimmy Allen/Frederick, 

and Great Basin Stemmed (see tables of dates in Chapter 4). 

It would seem at first blush that the period from circa 10,000 to 7,500 B.P. is 

easily approximated in a projectile point study by all non-fluted Paleoindian points. This 

is in fact the case if one is talking about the Plains, and projectile points fi'om this 

environment were selected for analysis on precisely that basis. However, as one moves 

farther west, and particularly once one reaches the Great Basin, typological categories are 

muddier, and selecting a suite of projectile points that are chronologically comparable to 

non-fluted specimens on the Plains is more difficult. 

The first complicating issue is that unequivocal radiocarbon dates have yet to be 

obtained for fluted points at any site in the Great Basin (e.g., Beck and Jones 1997; 

Grayson 1993; Willig and Aikens 1988). Moreover, those fluted points that have been 

recovered in the Great Basin tend to deviate morphologically fi'om classic Clovis, and 

especially Folsom points of the Plains (Copeland and Fike 1988; Grayson 1993; Willig 

1988), introducing the possibility that Great Basin fluted points are not chronologically or 



culturally equivalent to specimens found farther east. Despite these concerns, and 

primarily because there is no unequivocal evidence to the contrary, most researchers 

(e.g., Grayson 1993)—myself included—operate under the assumption that Great Basin 

fluted points are about as old as those found elsewhere. For purposes of this research, 

this means that all fluted points were excluded from consideration. 

Thorny as Great Basin fluted point chronology may be, the most problematic 

aspect of choosing Great Basin projectile points for analysis revolved around stemmed 

projectile point forms. These artifacts, variously labeled "Western Stemmed" (Bryan 

1980) and "Great Basin Stemmed" (Tuohy and Layton 1977), have been dated in Great 

Basin contexts to as early as 11,200 B.P. (e.g., Bryan 1979) and as late as 7,500 B.P. 

(e.g., Bedwell 1970, 1973), ahhough importantly, most dates cluster between 10,000 and 

7,500 B.P. (see Tables 4.5 and 4.12). No seriation of particular point forms within this 

general class of bifaces has ever been achieved. All that is known upon encountering a 

surface find of a stemmed projectile point is that it is "Paleoindian" in age (i.e., more or 

less coincident with anything from Clovis to Jimmy Allen/Frederick or Angostura in the 

classic Plains sequence). 

Because there is no way to typologically separate surface finds of very early 

Paleoindian stemmed forms from later ones, this research necessarily includes all Great 

Basin Stemmed points. There is, therefore, a high probability that a few such specimens 

included in the study are as much as 1,000 years older than post-Folsom points from 

other regions. This problem is mitigated by the fact that the vast majority of radiocarbon 

dates associated with stemmed projectile points throughout the Great Basin fall within the 



time frame which on the Plains encompasses non-fluted forms. What is likely to be only 

a very small number of "early Paleoindian" Great Basin Stemmed points in the sample 

should not confound the results of this study significantly. 

A related issue complicates matters even further in the Great Basin. 

Terminologically, many Great Basin scholars refer to post-fluted material, and often all 

stemmed projectile points, not as "Paleoindian" at all, but rather as "pre-Archaic" (Elston 

1982), "proto-Archaic" (Krieger 1964), "paleo-Archaic" (Willig and Aikens 1988), or 

any number of other "Archaic" iterations. This semantic convention can be traced to the 

"Desert Culture" concept, (Jennings 1957; Jennings and Norbeck 1955), which proposed 

that a broad-spectrum "Archaic" lifeway evolved in the Great Basin much earlier 

(sometime between 10,000 and 9,000 B.P.) than it did in other regions such as the 

Southwest and Plains. Without arguing the potential merits of this verbal distinction, it 

must be noted that what might appear to be an apples-and-oranges regional comparison 

of "late Paleoindian" to "Archaic" projectile points, really only reflects a difference in 

word choice. Chronologically, the time frames being compared are as equivalent as they 

can possibly be made given current knowledge. 

Project Expectations 

Having overviewed previous late Paleoindian research in the Rockies and 

explained the reasoning behind the choices of time frame and medium for analysis, it is 

necessary now to discuss in more depth how the problems that drive the research are to 

be resolved. Again, the issues are twofold and entail using studies of projectile points to 



determine (1) whether Paleoindian use of the Rocky Mountains after 10,000 B.P. was 

full-time, seasonal, and/or sporadic; and (2) how late Paleoindian land use strategies in 

the Rocky Mountain environment are most appropriately characterized. 

Extent of Late Paleoindian Occupation of the Southern Rockies 

The basic premise underlying the attempt to define the extent of late Paleoindian 

use of the Rockies is that the more time people spent in the mountains, 10,000 - 7,500 

years ago, the more likely it is that elements of their material culture—including 

projectile points—will exhibit unique properties. Such divergence could have occurred 

either as a product of "drift" attributable simply to isolation from other groups, and/or 

through aaive processes of adaptation to unique environmental parameters. Whichever 

the mechanism, the result would be the same: projectile points of long-term full-time 

occupants of the Rockies would be distinct from those of contemporary residents of the 

Plains and/or Colorado Plateau-Great Basin; projectile points of seasonal occupants or 

sporadic visitors would be Indistinguishable fi'om those found in adjacent lowlands of 

origin. 

It is important to be explicit about what differences between populations of 

projectile points—if they are shown to exist—might or might not mean from an 

anthropological perspective, an issue long-debated by archaeologists (e.g., Binford 1989; 

Krieger 1944; Sackett 1977, 1982, 1985, 1986; Wiessner 1983, 1984, 1985; Wobst 1977). 

In the context of this study, a unique body of Rocky Mountain Paleoindian projectile 

points would not necessarily demarcate the precise territorial boundary of some ethnically 
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distinct hunter-gatherer group. Ethnicity is a fluid concept even in the anthropological 

present, and it is beyond the ability of this project to resolve it 10,000 - 7,500 years ago. 

A unique body of Rocky Mountain projectile points would, however, demarcate a shared 

adaptation to the mountain environment that distinguished people living there from those 

occupying the Plains and/or Colorado Plateau and Great Basin. 

The difference between these two perspectives is at once ambiguous and 

important, and it is perhaps best illustrated through example. Wiessner's (1983, 1984) 

ethnographic study of Kalahari San projectile points is an excellent choice in this regard, 

because her scale of analysis and unit of study are similar to those selected for the current 

research. Wiessner studied San projectile points from an area in Botswana about the size 

of Colorado. She identified five distinct levels of San social organization, ranging from 

the nuclear family to the language group, with the latter occupying distinct territories 

with different resource bases. Ultimately, Wiessner attempted to determine which levels 

of social organization were indexed by identifiable differences in projectile points. 

Results showed that while artifact variability was non-existent or ambiguous at 

the smaller scales of organization, language (territorial) groups were marked by 

statistically significant differences in the size and technology of projectile points. Unique 

populations of artifacts demarcated distinct groups of people that, while ethnically 

related, occupy particular territories and exploit the environment in subtly different ways. 

Whether it was the different use of the environment or the relative (though by no means 

complete) isolation from neighbors that was responsible for differences in projectile 
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points is unclear, but the differences are meaningful and identifiable both to the San 

themselves and the anthropologist. 

[f Wiessner (1983) were to have conducted her study archaeologically, utilizing 

the comparative, regional-scale methodology that characterizes this research, she would 

have emerged able to draw a map with at least one set of boundaries designating different 

projectile point populations. She would have been correct to attribute to those boundaries 

some nature of cultural coherence, although she would have been unable to specifically 

define it. She would not have known, for example, if occupants of each territory shared a 

lineage, spoke the same language, or if they were fi-iends or enemies or indifferent 

neighbors. But she would have known that the populations were distinct, and she would 

have been able to correlate the differences with environmental variability. 

The research described in this dissertation attempts to do what Wiessner would 

have done had she, in fact, conducted an archaeological investigation. The project area in 

this case is Colorado and Utah, and more pointedly, the Rocky Mountains, Plains, 

Colorado Plateau and Great Basin that comprise the two states. Late Paleoindian 

projectile points are assessed in terms of morphology and typology, raw material use, and 

technology—all of which have the potential to vary spatially. The issue is simply 

whether or not specimens fi'om Rocky Mountain contexts stand out in any or all of these 

respects from chronologically equivalent specimens in the lowlands. If they do, and 

particularly if there is a convergence of all lines of evidence, then this will suggest that 

like the makers of distinct San projectile points, Rocky Mountain Paleoindians were part 

of some coherent cultural entity. Whether that coherence reflects a language group, as in 
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the San case, or ethnicity, or both, or neither, cannot be known; but that some broad-scale 

difference does or does not exist can be known. 

Projectile Point Morphology and Typology 

Assessments of projectile point morphology characterize artifacts from the project 

area in a purely descriptive fashion, while typological analyses holistically classify 

projectile points according to overall shape, technology, and/or age. In this study, 

projectile points are morphologically characterized according to basic outline and basal 

morphology, and they are assigned to one of sixteen explicitly-defined projectile point 

types, the spatial distributions of both of which are identified with reference to the 

physiographic zones that comprise the Colorado - Utah project area. Various potential 

distributions of projectile point shapes and types across the area have variable 

implications for the extent of late Paleoindian use of the mountain environment, and they 

can be correlated with the three classes of use under consideration; full-time; seasonal; 

and sporadic (and various combinations thereof) (Table I.I.). 

Table 1.1. Extent of use of the Rockies and typology distribution correlates 

Extent of Use of Rocky Mountains Expected Distribution of Point Types 
Full-time use by uniquely-adapted groups Projectile point shape(s)/npe(s) found e.\clusively in the 

Rockies and now here else 
Seasonal use by Plains-adapted groups Similar array of shapes/types in Rockies and Plains, with a 

significant densit>' in Rockies 
Seasonal use by Colorado Plateau and/or 
Great Basin adapted groups 

Similar array of shapes/t>pes in Rockies and Colorado 
Plateau and/or Great Basin, uith a significant densitj- in 
Rockies 

Sporadic use by Plains-adapted groups Similar array of shapes/t}pes in Rockies and Plains, with a 
low densin- in Rockies 

Sporadic use by Colorado Plateau and/or Similar array of shapes/t\pes in Rockies and Colorado 
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Extent of Use of Rocl^ Mountains Expected Distribution of Point Types 
Great Basin adapted groups Plateau and/or Great Basin, with a low density' in Rockies 
Full-time use by uniquely adapted groups and 
seasonal occupation by Plains and/or 
Colorado Plateau-Great Basin groups 

Majority population of um'que shape(s)/t\pe(s); second 
population (moderate density) of shape(s)/t}pe(s) found 
commonly to east or west 

Full-time use by uniquely adapted groups and 
sporadic occupation by Plains and/or 
Colorado Plateau-Great Basin groups 

Majority population of unique shape(s)/t\pe(s); second 
population (low density) of sliape(s)/t}pe(s) found 
commonlv to east or west 

Full-time, seasonal, and sporadic use Majority population of unique shape(s)/t>pe(s): second 
population (moderate density) of shape(s)/t}pe(s) found 
commonly to east or west: third population (low densit}') 
of shape(s)/type(s) found commonly to east or west 

Full-time use of the Rockies, for example, would be most plausibly indicated by 

the presence of a projectile point shape/type or shapes/types found in substantial numbers 

in the Rockies, but rarely if ever in the adjacent Plains, Colorado Plateau, and/or Great 

Basin. Seasonal or sporadic use of the Rockies by people who spent much or most of the 

year in the nearby lowlands, on the other hand, would be suggested by the presence of a 

projectile point shape/type or shapes/types found equally or more commonly in one or the 

other of those lowlands. If the shape/type occurs frequently in the mountains, then 

seasonal occupation would be suggested; if frequency is low, more punctuated visitation 

would be represented. 

It is possible and perhaps even likely that the mountains were used in more than 

one way by more than one group of late Paleoindian people. If so, then this should be 

recognizable archaeologically as well. In the most complex version of this scenario, full-

time, seasonal, and sporadic use could all be indicated (the latter two classes even by 

multiple groups). In this event, projectile points from the Southern Rockies would fall 

into at least three populations: a unique shape/type or shapes/types not found elsewhere 
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(representing full-time use); a significant population or populations of points of 

shapes/types also found in lowlands to the east or west (seasonal use); and a minority 

population or populations of shapes/types likewise found primarily to the east or west 

(sporadic visitation). 

Previous research, outlined earlier, provides the basis for predicting at least some 

facets of the outcome of the typological comparisons. First, there is ample reason to 

expect that projectile point types found in the Rocky Mountains and Plains will, generally 

speaking, differ significantly from one another. This dichotomy is one of the key lines of 

evidence cited (e.g., Benedict 1992a; Black 1991; Prison 1991; Husted 1969) to support 

the view that Rocky Mountain and Plains adaptations diverged from one another circa 

10,000 B.P. What is not known, however, is whether once the Colorado Plateau and 

Great Basin are taken into consideration in projectile point comparisons, the Rocky 

Mountain specimens will retain their unique status, or will instead emerge as 

indistinguishable fi-om specimens recovered to the west. 

If all-encompassing geographic comparisons across the Colorado - Utah project 

area do, in fact, demonstrate that the Rocky Mountain specimens are of a type found 

nowhere else, then the evidence will point directly to full-time occupation of that 

environment by uniquely-adapted people with unique weaponry. If the comparisons 

reveal no difference between the Rockies and Colorado Plateau and/or Great Basin, then 

seasonal occupation of the mountains by groups based west of the Continental Divide 

may be the more appropriate interpretation. 



Previous research also suggests that while a general Rockies-Plains dichotomy 

exists and will be manifested in projectile point type distributions, types commonly 

associated with the Plains (e.g., members of the Cody Complex) will occasionally be 

found in Rocky Mountain settings. This has been documented at sites like Medicine 

Lodge Creek (e.g.. Prison 1973) and MacHaffie (Forbis and Sperry 1952), and the pattern 

may be found to extend to the Southern Rockies. If it does, and depending upon the 

density with which it occurs, it could suggest either seasonal or sporadic use of the 

mountains by people who spent much of the year on the Plains. This occupation, of 

course, would be in addition to whatever type of occupation the seemingly-unique types 

are interpreted to represent. 

Whatever the specific outcome, comparing distributions of projectile point 

shapes and types across the physiographic regions that comprise the Colorado - Utah 

project area provides a powerfiil means for assessing the degree of commitment late 

Paleoindian groups made to the Rocky Mountain environment. The methodology is 

particularly useful in that it is geographically inclusive, bringing the area west of the 

Rockies into the picture, and in that it has the potential to resolve whether the mountains 

were occupied to different extents by different hunter-gatherer groups. 

Projectile Point Raw Material Selection and Sourcing 

Like typology, studies of projectile point raw material have great potential to 

yield evidence to help distinguish full-time from part-time occupation of the Rocky 

Mountain environment. Three aspects of projectile point raw materials are particularly 



suited to providing useful data: general raw material selection patterns; specific sourcing 

of stone; and direction and distance of movement of stone. Each can produce results that 

can be correlated with particular patterns of land use, summarized in Table 1.2. 

Table 1.2. Extent of use of Rockies and correlated patterns 
of raw material use in the mountain environment 

E.\tent of Use of Rockies Expected Raw Material Selection Pattern in Rockies 
Full-time use by uniquely-
adnpted groups 

• Selection of unique stone raw material t\'pe(s) 
• Local. Rocky Mountain sources 
• Distance of movement from source short and oriented primarily 

north-south 
Seasonal use by Plains-
adapied groups 

• Selection of stone same as in Plains 
• Some mountain points traced to Plains lithic sources: some local 

sources 
• Some movement long and east-west: some shorter and north-south 

Seasonal use by Colorado 
Plateau and/or Great Basin 
adapted groups 

• Selection of stone same as in Plateau- Basin 
• Some mountain points traced to Plateau-Basin sources: some local 
• Some movement long and east-west: some short and north-south 

Sporadic use by Plains-
adapted groups 

• Selection of stone same as in Plains 
• Most mountain points traced to Plains sources 
• Distance of movement long and east-west 

Sporadic use by Colorado 
Plateau and/or Great Basin 
adapted groups 

• Seleaion of stone same as in Plateau-Basin 
• Most mountain points traced to Plateau-Basin sources 
• Distance of movement long and east-west 

Full-time use by uniquely 
adapted groups and seasonal 
occupation by Plains and/or 
Colorado Plateau-Great Basin 
groups 

• One population of unique stone: one of same stone as lowlands 
• One population of local stone: one population of mi-xed 

local/lowland 
• One population moved short distance north-south: one moved long 

distance east-west 
• Different patterns of material use correspond with different point 

type distributions 
Full-time use by uniquely 
adapted groups and sporadic 
occupation by Plains and/or 
Colorado Plateau-Great Basin 
groups 

• One population of um'que stone: one (small population) of same 
stone as lowlands 

• One population of local stone: one (small population) of primarily 
exotic stone 

• One population moved short distance north-south: one moved long 
distance east-west 

• Different patterns of material use correspond with different point 
t\-pe distni)utions 

Full-time, seasonal, and 
sporadic use 

• Multiple panems of stone selection 
• Multiple local and non-mountain sources used 
• Multiple patterns of movement 
• Different patterns of material use correspond with different point 

t\-pe distributions 



Comparing raw material selection patterns across the four regions that comprise 

the project area has the potential to reveal systematic differences that may reflect 

different adaptational postures. It has been argued, for example (e.g., Ellis 1989; 

Goodyear 1989) that Plains Paleoindian knappers preferred microcrystalline cherts to 

other materials, while Rocky Mountain Paleoindian knappers gravitated toward quartzite 

(e.g., Benedict 1992a; Prison and Grey 1980). If this difference (or one involving the 

Colorado Plateau-Great Basin) applies to the Southern Rockies of the project area, this 

could be evidence for full-time occupancy by people making unique choices under 

unique conditions. If no such difference exists, however, this could point instead toward 

more limited use of mountains by those adapted to life elsewhere and accustomed to 

manufacturing points of some given material. 

Raw material sourcing techniques also provide a powerful means to gauge late 

Paleoindian commitment to the mountain environment, because knowledge and use of 

local mountain sources should have existed in direct proportion to the amount of time 

spent at high altitudes. In the most extreme case—full-time occupancy—all materials 

should be local (unless trade can be definitively shown to have been the mechanism by 

which lowland-originating exotics moved into the mountains [e.g., Meltzer 1984, 1989]). 

Sporadic use of the Rockies, at the opposite end of the spectrum, should show the 

opposite pattern—presence of many materials that can be sourced to the lowland fi'om 

which the visitors originated. Visitors would be far less familiar with mountain quarries 

than those spending all of their time in the high altitude environment, and would be 
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inclined or compelled to transport materials and/or finished artifacts with them to the 

mountains. 

Evaluating the distance and direction of movement of raw material from source to 

point of projectile point deposition provides a final useful means of assessing the degree 

to which late Paleoindians utilized the Rocky Mountain landscape. Calculating 

exclusively short distances and north-south movement of materials within the Rockies 

would be consistent with dependence on local sources, and by extension with full-time 

occupation. Determining that movement of materials in the Rockies and beyond tended 

to be long-distance and oriented along an east-west axis, on the other hand, would be 

more consistent with the crossing of physiographic zones, which necessarily correlates 

with something other than full-time occupation. 

While studying various aspects of raw material selection alone has excellent 

potential to yield data relevant to the questions driving the research, raw material use can 

also be examined vis-a-vis projeaile point type distributions to strengthen interpretive 

power. For e.xample, if projectile point type distributions in the Rockies include one 

population of points of a type unique to the mountains, and a second population of a type 

more typically found on the Plains, the interpretation suggested from type distributions 

alone (Table 1.1) would be that the Rockies were occupied by a group or groups uniquely 

adapted to that environment andhy a Plains-based group using the mountains 

occasionally. Determining that the basic stone type used in manufacture of the two 

groups of points was significantly and systematically different, and that stone of the 

unique point types was exclusively local whereas that of the Plains-based type originated 



on the Plains, would dramatically increase the strength of the interpretation drawn 

exclusively from typology. 

Lithic raw materials are among the most useful tools available in the quest to 

determine the extent to which the Rockies were utilized during the late Paleoindian 

period. Not only can stone selection in mountain contexts be compared to that in 

adjacent lowlands, but sourcing data can yield among the most direct clues to how 

frequently humans may have crossed from the Rockies to adjacent regions, and vice 

versa. The possibility that stone was traded, and thus moved through a mechanism other 

than transport by a migrating person, must always be kept in mind; but evaluating stone 

types may well provide among the best possible glimpses into patterns of landscape use 

during the late Paleoindian period. 

Projectile Point Technology 

The final element of projectile point variability that can contribute to an 

understanding of whether the Southern Rockies were used full-time or part-time during 

the late Paleoindian period is production technology (including qualitative characteristics, 

metric attributes and facets of reworking). In this case, there is no one specific aspect of 

projectile point produaion that in some configuration or another would point to year-

round versus temporary Rocky Mountain occupation. However, examining many 

elements of technology in concert to try to determine if Rocky Mountain flintknappers 

were manufacturing their tools differently than were people in adjacent regions should 

produce relevant results (Table 1.3). 
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Table 1.3. Extent of use of Rockies and expected technological correlates 

Extent of Use of Rockies Expected Technological characteristics, Rocl^r 

Mountain Projectile Points 
Full-time use by uniquely-adapted 
groups 

A range of technological differences vis-^-\is adjacent lowlands. 
Possible variants include flaking pattern, heat treatment, blank form, 
workmanship, size, and reworking. 

Seasonal use by Plains-adapted 
groups 

Technolog}' similar to Plains specimens, with some minor differences 
possible. 

Seasonal use by Colorado Plateau 
and/or Great Basin adapted 
groups 

Teclmolog}' similar to Plateau-Basin specimens, with some minor 
differences possible. 

Sporadic use by Plains-adapted 
groups 

Technolog>' indistinguishable from Plains. 

Sporadic use by Colorado Plateau 
and/or Great Basin adapted 
groups 

Technolog\' indistinguishable from Plateau-Basin. 

Full-time use by uniquely adapted 
groups and seasonal occupation 
b> Plains and/or Colorado 
Plateau-Great Basin groups 

One population w ith many unique technological features: second 
population with technology- basically similar to that of Plains and/or 
Plateau-Basin groups (minor differences possible). 

Full-time use by uniquely adapted 
groups and sporadic occupation 
by Plains an^or Colorado 
Plateau-Great Basin groups 

One population with many unique technological features; second 
population with technology identical to that of Plains and/or Plateau-
Basin groups. 

Full-time, seasonal, and sporadic 
use 

One population with many unique technological features: second 
(moderate assemblage size) with technology' similar but not identical 
to that of low land points: third (small assemblage) witli technology' 
identical to lowlands. 

The underlying premise here is that if the Rocky Mountains were used fiill-time, 

mountain flintknappers would have for one (or more) of at least three reasons eventually 

altered elements of their projectile point technology. First, characteristics that may or 

may not have affected projectile point function (e.g., flaking pattern) could have been 

intentionally changed in a proactive attempt to signify identity (semu "emblematic style" 

[Wiessner 1983]). Second, such characteristics may simply have shifted as knapping 

proceeded overtime under relatively isolated conditions and groups developed variable 

^chaines operatoires'^ (literally "chains of operations") or "ways of doing" (e.g.. 



Cresswell 1976; Inizan et al. 1992; Lemonnier 1992, 1993). Third, full-time mountain 

occupants would have eventually become intimately familiar with unique parameters of 

the high altitude environment, and would have therefore been motivated to tailor point 

production and use to optimally operate within them. 

For these reasons, if the Rockies were utilized fiill-time by mountain-adapted 

people, then regional comparisons should demonstrate that various elements of mountain 

projectile point technology deviate from equivalent elements of Plains and/or Colorado 

Plateau-Great Basin points. Likely candidates to express such variation include flaking 

pattern, mentioned above, as well as heat treatment (presence or absence), blank form 

(biface or flake), workmanship (high or low quality), size, and intensity and nature of 

reworking. Importantly, it is not expected that full-time mountain occupancy will lead to 

the expression ofparticular variants of flaking pattern (e.g., collateral), blank form (e.g., 

bifacial), and so on; only that the expressions of these elements will differ from those 

characteristic of points fi^om adjacent lowland regions. 

Distinguishing seasonal from sporadic use of the Rockies on the basis of 

technology alone may prove to be difficult, although some predictions can be offered to 

help guide interpretation. In the case of sporadic visitation, first, it is to be expected that 

projectile points recovered in the mountains will be technologically identical to those 

recovered in the lowland of origin. Any technological "drift" that occurred would be 

manifested in both mountain and lowland specimens, because they were made by the 

same people. Moreover, the limited time spent by late Paleoindians only rarely visiting 
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the Rockies would have been insufficient to promote the intimate understanding of the 

mountain environment that could lead to conscious changes in production technology. 

Projectile points deposited during seasonal occupation of the Rockies are likely to 

exhibit a higher degree of technological variability vis-a-vis the lowland of origin than 

those representing sporadic use, but significantly less variability than those representing 

full-time residency. As noted in the case of sporadic usage, any changes in projectile 

point form attributable to a mechanism like "drift" would be manifested in both the 

Rockies and the lowland of origin, since the same population would have been 

responsible for manufacture of the artifacts. 

In contrast to sporadic occupants of the mountains, however, seasonal residents 

would have spent considerably more time at high altitudes—enough to have developed a 

more in-depth understanding of unique high altitude conditions. It is unlikely that major 

changes in technology would have been implemented by people spending only part of the 

year in the mountains, but small changes, increasing efficiency of projectile point 

production and use in the mountain setting, might characterize the high altitude version of 

seasonal occupants' projectile point repertoire. 

Just as combining investigations of projectile point typology and raw material is 

liable to yield particularly powerful results, so too is the juxtaposition of typological and 

technological studies likely to bear substantial fhiit. If a point type unique to the Rockies 

is identified, elements of the type's technology can be compared to the technology of 

contemporary types found only in adjacent lowlands. Significant technological 

differences in addition to the typological distinction would strengthen the argument that 



53 

the mountain type represents the unique high altitude adaptation of people who followed 

their own unique modus operandi. Similarly, if a projectile point type is found 

substantially in both the Rockies and an adjacent lowland and is correlated with seasonal 

occupation of the mountains, a controlled comparison of technological features may 

confirm (or refute) that the makers adjusted their technology to optimize production and 

use of their weapons when at high altitudes. 

Summary of Expectations, Projectile Points and Extent of Land Use 

Regional comparisons of projectile point morphology and typology, raw material 

use, and technology all have the potential to yield data that can distinguish full-time, 

seasonal, and/or sporadic use of the Rocky Mountains from one another. The above 

paragraphs have endeavored to outline how each avenue of investigation stands to 

contribute to the determination of the extent to which the Southern Rockies were used. 

Ultimately, however, the power of this portion of the research lies in the combined results 

of all three dimensions of projectile point variability. In this vein, and to conclude this 

sub-section. Table 1.4 summarizes the whole range of projectile point-related 

expectations for each scenario of land use. 

Table L4. Extent of use of the Rockies and corresponding expectations: 
projectile point typology, raw material use, and technology 

Extent of Use of Rockies Expected Features of Rocky IVIountain Projectile Points 
Full-lime use by uniquely-
adapted groups 

• Unique projeaile point shape(s)/t)pe(s), exclusively in Rockies 
• Unique raw material: local sources: short N-S movement 
• Numerous distinct technological features 

Seasonal use bv Plains- • Significant representation of shapes/tMies also found on Plains 
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Extent of Use of Rockies Expected Features of Rocl^ Mountain Projectile Points 
ad<)picd groups • Same stone selection as on Plains; points traced to Plains and local 

sources; movement long, E-W and short, N-S 
• No wholesale differences, Rockies vs. Plains technologj-; some 

minor N'anation possible 
Seasonal use by Colorado 
Plateau and/or Great Basin 
adapted groups 

• Significant representation of shapes/t>i)es found in Plateau-Basin 
• Same stone selecu'on as Plateau-Basin; points traced to Plateau-Basin 

and local sources; movement long. E-W and short N-S 
• No wholesale differences, Rockies vs. Plateau-Basin technology; 

some minor variation possible 
Sporadic use by Plains-
adapted groups 

• Low densit}' representation of shapes/types also found on Plains 
• Same stone selection as Plains; points traced primarily to Plains 

sources; movement long, E-W 
• No technological difierences. Rockies vs. Plains 

Sporadic use by Colorado 
Plateau and/or Great Basin 
adapted groups 

• Low densit}- representation of shapes/t>pes found primarily in 
Plateau-Basin 

• Same stone selection as Plateau-Basin; points traced primarily to 
Plateau-Basin sources; movement long, E-W 

• No technological differences. Rockies vs. Plateau-Basin 
Full-time use by uniquely 
adapted groups and seasonal 
occupation by Plains and/or 
Colorado Plateau-Great Basin 
groups 

• One population of unique shape(s)/t\pe(s); 2"* population of 
shape(s)/type(s) also found in a lowland (moderate density) 

• One population of um'que stone. locally procured, displaced short 
distances N-S; 2"* population of stone same as lowlands, some 
sourced to lowlands and transported long distances. E-W 

• One population of points e.\hibits numerous um'que technological 
features; 2"^ population shows minor technological variabilit}' in 
Rockies vs. lowland setting 

Full-time use by uniquely 
adapted groups and sporadic 
occupation by Plains and/or 
Colorado Plateau-Great Basin 
groups 

• One population of unique shape(s)/t>pe(s): 2"^ population of 
shape(s)/type(s) also found in a lowland (low density') 

• One population of unique stone, locally procured, displaced short 
distances N-S; 2"^ population of stone same as lowlands, largely 
sourced to lowlanck and transported long distances. E-W 

• One population of points e.\hibits numerous unique technological 
features; 2""* population e.\hibits no technological differences. 
Rockies vs. lowlands 

Full-time, seasonal, and 
sporadic use 

• One population of unique shape(s)/t\pe(s); 2"^ of shape/tyi)e found in 
a lowland (moderate density*); 3"* of shape/type found in a lowland 
(low density) 

• Multiple patterns of stone selection; local and non-mountain stone 
sources; differential movement 

• 1" population shows many unique technological features; 2"^ shows 
minor variability, Rockies vs. lowlands; 3*^ shows no variability. 
Rockies vs. lowlands 

Full-time occupation of the Rocky Mountains by late Paleoindian groups, thus, 

will be extremely strongly indicated if all three lines of evidence produce complementary 
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results. This would entail identifying a unique projectile point shape/type or shapes/types 

found exclusively in the mountains and made primarily of a stone type not selected 

elsewhere; tracing the sources of projectile points found in the Rockies to the Rockies 

themselves and demonstrating that such materials moved only short distances entirely 

within that environment; and determining that technological features of Rocky Mountain 

points differ substantially from those of specimens recovered elsewhere. 

Seasonal or sporadic occupation of the Rockies, on the other hand, would be 

indicated by the presence only of lowland (Plains and/or Colorado Plateau-Great Basin) 

shapes/types in the mountains; raw material selection patterns similar to those observed 

in adjacent regions; source data that show long-distance transport of stone between the 

Rockies and some other region; and technology similar or identical to that of points found 

in the lowlands. Since seasonal and sporadic occupation are expected to leave similar 

archaeological signatures, the two would be distinguished from one another primarily on 

the basis of frequencies of occurrence. 

As Table 1.4 and preceding sections have outlined, various combinations of late 

Paleoindian occupation may well be represented in the Rockies, complicating the 

interpretive process. Nonetheless, each pattern of usage has been correlated with a 

unique suite of projectile point-related expectations, and with careful analysis, it should 

be possible to differentiate any and all patterns. Ultimately, the model of use that 

emerges from this part of the research will not only stand alone in clarifying the extent to 

which the Southern Rockies were incorporated into the land use strategies of late 



Paleoindian groups, but it will also inform the second part of the research—^the 

exploration of how, specifically, late Paleoindians utilized the mountain landscape. 
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Land Use Strategies in the Southern Rockies 

Whereas the first goal of this dissertation is to evaluate the extent of late 

Paleoindian use of the Southern Rockies, the second is to characterize the nature of that 

use. This could be done in a variety of ways and using a variety of terms, but Binford's 

(1980) well-known continuum of logistical - residential mobility was selected as the 

paradigm-of-choice. Residentially mobile hunter-gatherers (foragers) move frequently 

across the landscape from resource patch to resource patch. Logistically mobile groups 

(collectors) establish long-term base camps that serve as operation centers for spatially 

diverse activities. The dissertation endeavors to determine which strategy (or 

combination of strategies) best describes late Paleoindian use of the Rockies. 

Two intimately related anthropological premises serve as the foundation for the 

investigation (Fig. 1.3). First, environment—and more specifically the structure of the 

resource base of an environment—conditions to a large degree the frequency and nature 

of human movement across a landscape (e.g., Bettinger 1987; Binford 1978, 1980; Kelly 

1983, 1995). Second, the frequency and nature of people's movement across a landscape 

conditions their choice of technological strategies, including strategies for making and 

using projectile points (e.g., Binford 1977, 1979; Bleed 1986; Bousman 1994; Kelly and 

Todd 1988; Nelson 1991). 



Fig. 1.3. Relationship between environment, hunter-gatherer land use, and technology 

Environment • Land Use Strategies • Technology 

The research methodology begins by invoicing these general principles to develop 

specific sets of correlates for each region of the Colorado - Utah project area—the 

Rockies themselves, as well as the adjacent Plains, Colorado Plateau and Great Basin. 

Early Holocene (10,000 - 7,500 B.P.) paleoecological data are synthesized to 

characterize the environmental parameters that late Paleoindian occupants of the various 

regions would have encountered. Those environmental parameters, in turn, are used to 

predict whether land use would have been primarily logistical, primarily residential, or 

both. Finally, the inferred patterns of mobility for each region are correlated with 

inferred technological adaptations as manifested specifically in projeaile points. 

The final results of this procedure, presented in detail in Chapter 3 and 

summarized in Tables 3.3. - 3.5, are regionally-specific predictions of late Paleoindian 

mobility strategies and such associated projectile point characteristics as workmanship, 

size, condition, and reworking strategies (akin to those shown in the hypothetical 

example in Fig. 1.4). This paves the way for the second major phase of the investigation 

into late Paleoindian land use strategies, in which the inferentially-derived chains linking 

environment, mobility and projectile point technology are taken as models for testing. 
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Fig. 1.4. Hypothetical example of the relationship between environment, 
late Paleoindian land use, and projectile point technology 

Environment • Inferred Land Use Strategy • Inferred Technology 

Grassland ^ Logistical mobility 
Homogeneous 
Few edible plants 
Fauna large 
Fauna gregarious 

^ Projectile Points 
Robust 

Standardized 
Low incidence rework 

Skillfully crafted 

Testing is accomplished through the direct assessment of late Paleoindian 

projectile point technology across the Colorado - Utah project area. Relying upon the 

same series of regionally-based technological comparisons that are brought to bear on the 

extent of Rocky Mountain land use (described previously), resultant data are compared to 

the predictions of projectile point technology derived from environmentally-based land 

use inferences. Thus, in the example given above, projectile points from the 

corresponding environment (a grassland) would be studied to determine if they were 

indeed of large size, skillfully crafted, standardized, and show little evidence for 

reworking; or if, rather, they exhibit some contrary array of characteristics. 

If the results converge and characteristics of projectile points match predicted 

technological characteristics for a given region, then the land use inference that led to the 

technological inference will have been supported. If the results do not converge, then the 

nature of the dissonance can be assessed and used to refine inferences about mobility. 

Referring again to the hypothetical example above, affirming that projectile points meet 

the predicted criteria would support the idea that they were used within a logistically-

organized system. Determining that the specimens are small, poorly made, and heavily 
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reworked would contradict predicted characteristics, and would suggest that the 

specimens were components of some differentially-organized land use system. Such a 

deviation from expectations would necessitate creation of explanatory hypotheses. 

While it is the case that the Southern Rockies are the primary target of 

investigation in this dissertation, it is important that land use of adjacent regions be 

treated alongside the high country. Not only is taking a comparative tack necessary for 

refinement of the "big picture" in the end, but it is critical in the event that the first 

component of the research suggests that the Rockies were used both full-time and 

seasonally or sporadically. If the mountains were sometimes occupied by those spending 

most of their time in adjacent lowlands, then it will be valuable to test whether such 

groups' high altitude mobility strategy deviated from that of full-time mountain residents, 

and whether it deviated from strategies used in the "home" region. 

This second part of the research endeavors to use a seemingly limited data set 

(projectile points) to illuminate the inherently complex issue of late Paleoindian mobility 

in the Southern Rockies and adjacent regions. To accomplish this, it is necessary to build 

models that are anchored to the only even partially "known" variable there is: early 

Holocene environment. Well-established principles provide guidance in linking 

environment to land use, and land use to technology. Technological implications can be 

phrased as predictions for projectile points, which opens the door to using that seemingly 

limited data set to independently evaluate the environmentally-based inferences. Late 

Paleoindian projectile points fi*om Colorado and Utah can thus be technologically 
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characterized, results can be compared to predictions, and conclusions about Rocky 

Mountain mobility patterns can be drawn. 

Structure of the Dissertation 

The remaining ten chapters of the dissertation include four "background" 

chapters, five "data" chapters, and a concluding chapter. Chapter 2 introduces the 

Colorado - Utah project area and describes in some detail the physiographic regions that 

comprise it. Important terminology is defined, and particular attention is paid to 

conveying unique features of the Rocky Mountain landscape. The chapter also presents 

detailed environmental data, both modem and early Holocene, for the four primary 

regions of the project area—data critically important for "anchoring" land use inferences 

outlined in Chapters. 

Chapter 3 provides all of the links in the inferential chain modeling land use and 

technological considerations of late Paleoindian occupants of the Rockies and adjacent 

regions. The chapter proceeds in three main parts. The first introduces general 

anthropological principles relating environmental structure to patterns of hunter-gatherer 

landscape use. The second introduces additional principles relating land use to stone tool 

technology. The third connects the first set of principles to the second, offering 

inferences about how the environmental structure of each project area region conditioned 

late Paleoindian mobility and projectile point technology. 

Chapter 4 introduces the projectile points that are the focus of this research, 

detailing the project typology and providing an accounting of how known non-fluted 
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Paleoindian projectile points from western North America are organized and understood 

in this dissertation. The typology groups projectile points according to their morphology, 

technology, and/or similarities in radiocarbon dates. Type descriptions, type illustrations, 

maps of occurrences, and tables and Hgures of radiocarbon dates associated with each 

defined point type are all included in the discussion. 

Chapters 5 through 10 form the body of the research, presenting various facets of 

the study of late Paleoindian projectile points from Colorado and Utah. Chapter 5 details 

methodological procedures, focusing particularly upon attempts to operationalize the 

study of each of the three targeted dimensions of the projectile points—morphology and 

typology, raw material use, and technology. Chapters 6-10 focus upon each of these in 

turn, and all of them take the same comparative tack. Projectile points from the various 

physiographic regions comprising the project area are compared and contrasted to 

determine if and how patterns in the Rockies deviate from those observed in surrounding 

regions. 

Results presented in Chapters 6 and 7, dealing with projectile point typology and 

raw material use, respectively, speak most directly to the first major issue of the 

dissertation—the extent of use of the Rockies. Summary sections at the end of each 

chapter offer conclusions as to which land-use scenario—full-time, seasonal, sporadic, or 

some combination thereof—is best supported by the given line of evidence. Chapter 6, it 

should be noted, also yields results pertinent to Rocky Mountain Paleoindian chronology. 

Distributions of particular projectile point types in the Rockies, coupled with radiocarbon 



dates calculated in Chapter 4, permit inferences about when, precisely, late Paleoindian 

occupation of the Southern Rocky Mountains began in earnest and when it fluoresced. 

Chapters 8-10 address elements of projectile point technology, and thus produce 

findings relevant to both major issues of the dissertation; extent and nature of late 

Paleoindian occupation of the Southern Rockies. Chapter 8 focuses on several qualitative 

projectile point characteristics, including evidence for heat treating, basal grinding, blank 

form, flaking pattern, and workmanship. Chapter 9 presents quantitative data, while 

Chapter 10 addresses projectile point condition and strategies of reworking. Like 

Chapter 6 and 7, Chapters 8-10 each conclude with brief summaries of the extent to 

which the data shed light on the two problems at the heart of the research. 

Chapter 11, finally, returns to the two overarching issues of the dissertation, 

summarizing data gathered over the course of all regionally-oriented comparisons of late 

Paleoindian projectile points. The chapter first assesses whether comparisons of 

projectile point morphology/typology, raw material use, and production technology 

converge to show a suite of differences between the Southern Rocky Mountain specimens 

and those from the Plains, Colorado Plateau and/or Great Basin. Such convergence 

would argue for the presence of a full-blown, full-time late Paleoindian adaptation to life 

in that environment, while a lack of convergence might point instead to seasonal and/or 

sporadic occupation. 

Next the chapter synthesizes technological data and compares the results to 

predictions developed by linking environmental parameters to land use strategies, and 

land use strategies to projectile point technology. If technological characteristics of 



Rocky Mountain points match those predicted by the environmentally-based model, then 

reconstructions of land use as primarily logistical, residential or both will be supported. 

If technology deviates from expectations, then the model will require re-examination. 

The same is true for projectile points from the Plains, Colorado Plateau and Great Basin 

that surround the Rockies, which together provide the context within which late 

Paleoindian Rocky Mountain land use is properly understood. 
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CHAPTER 2 

ENVIRONMENT; MODERN AND EARLY HOLOCENE 

hitrocfiicdon 

The project area—encompassing the states of Colorado and Utah—is not only 

very large, but physiographically and environmentally diverse. The goals of the project 

as enumerated in Chapter I are tailored toward trying to place the Southern Rocky 

Mountains, which bisect the study region, within a larger framework ofPaleoindian 

adaptation in the American west. That framework includes, specifically, the Great Plains 

to the east, and the Colorado Plateau and Great Basin (of the Basin and Range province) 

t o  t h e  w e s t  ( F i g .  l . I ) .  

Accurately characterizing the environments of these regions is a critical first step 

toward understanding how unique features of the Rocky Mountain environment may 

have conditioned human use of that landscape during the Early Holocene. Accordingly, 

the first section of this chapter summarizes the environment and ecology for each major 

physiographic region defined for the research. Characteristics likely to be relevant to 

human beings living in those regions are emphasized, especially when such features 

differ on a regional basis. 

While it is important to characterize the modem environments of the regions at 

issue, it is also necessary to reconstruct those same environments during the time frame 

for the projea, 10,000 - 7,500 B.P. Evidence suggests that in some regions, especially 

the Great Basin, early Holocene environmental conditions differed significantly fi^om 

modem ones, a fact with critical implications for inferences about past human land use. 
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The second section of this chapter therefore reviews paleoenvironmental data pertinent to 

the project area. 

Physiography and Environment of Regions in the Project Area 

Three major physiographic systems (the Interior Plains, Rocky Mountains, and 

Intermontane Plateaus) and six provinces (the Great Plains, Southern Rocky Mountains, 

Central Rocky Mountains, Wyoming Basin, Colorado Plateau, and Basin and Range) are 

represented within the political boundaries of the states of Colorado and Utah (Fenneman 

1931; see also Atwood 1940, Loomis 1938, and Hunt 1967) (Fig. 1.1). 

The research focuses upon a series of comparisons made at the level of the 

traditionally-defined province (referred to herein as "regions") with three modifications. 

First, the true Southern Rockies and what are technically tiny portions of the Central 

Rockies and Wyoming Basin are all considered to be "Southern Rockies" for purposes of 

this research—a terminological convention that greatly simplifies discussion. Second, 

only the Great Basin portion of the larger Basin and Range province is included in the 

research. Third, the mountains and high plateaus of southwest and south-central Utah, 

located at the interface of the Colorado Plateau and the Great Basin, are treated as an 

independent entity for projectile point comparisons. This region coincides with Stokes's 

(1986) "Great Basin-Colorado Plateau Transition Province," and it provides a useful 

means for comparing the Rocky Mountains not only to adjacent lowlands, but also to a 

second nearby mountainous region. 
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Although they will be treated as a unique region for archaeological purposes, the 

"Great Basin mountains" are typically considered to be part of the Colorado Plateau 

province (e.g.. Hunt 1967). Descriptions of physiography and environment that follow 

observe this common convention. However, it should be recognized that many of the 

principles outlined in the synopsis of Rocky Mountain physiography and environment— 

and especially the concept of vertical zonation of mountain biomes and resources—apply 

equally to the Great Basin mountains, and for that matter, other ranges of the Colorado 

Plateau and Basin and Range (Great Basin) provinces. 

Great Plains 

The Colorado Plains, the first major region defined for the project area (Fig. 2.1), 

are one small part of the much larger Great Plains physiographic province that extends 

from the Rocky Mountains to as far east as Illinois and Indiana. Generally speaking, this 

mid-continental band of territory is characterized by homogeneous flat to gently 

undulating topography and grassland vegetation, although microenvironments (e.g., 

canyons, mesas, arroyos, and river systems) punctuate the grasslands and are critical for 

many organisms. 

The Great Plains exist because the Rocky Mountains exist. The Rockies cast a 

rain shadow downstream of prevailing westerly winds, with the High Plains closest to the 

mountains receiving just 20 cm or so of annual precipitation (mostly during the growing 

season of May through July). This is too little rain over too limited a time frame to 

permit tree growth (Manning 1995). Further stressing vegetation are winds, which reach 
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higher velocities on the short-grass prairies than anywhere else on the Plains, as well as 

often violent hailstorms that today destroy crops on a regular basis (Brown 1985). 

Temperatures fluctuate dramatically on a daily and seasonal basis. Summer temperatures 

regularly reach 30-35° C, and winter temperatures average around -10° C, dropping to 

-18° C or colder with the wind chill. 

Fig. 2.1. Great Plains physiographic province (adapted from Hunt 1967:8) 

Tall-grass ecosystems predominate in the eastern reaches of the Great Plains and 

mid-grass ones to the north in Wyoming, but the Plains of Colorado are short-grass 

prairie, with lower floral species diversity than either their tall- or middle-grass 

counterparts (Fitzharris 1983; Knight 1994; Manning 1995). Predominant plants of the 

short-grass prairie include blue grama and buffalograss (which together make up 80% of 
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plant cover), as well as a few edible (for humans) non-grasses like prickly pear cactus, 

chokecherry, Sego lily, and arrowleaf balsam root (Kindscher 1987). 

Seventy-five percent or more of the biomass of grasslands—including most 

herbivores in the system (nematods and protozoans)—is underground, an adaptation to 

aridity (Knight 1994). Counter-intuitively, the strategy of maintaining high biomass 

underground is precisely the adaptation that allows prairie plants to tolerate heavy 

grazing by large herbivores like pronghom antelope, cattle, and bison today, and elk, 

horse, and camel in the past (Knight 1994:69). Only readily-replaced stems and leaves 

are above-ground, and the act of removing the external parts of the plants stimulates 

underground buds to grow and replace the missing structures. 

Despite the ubiquitous presence of nematodes and protozoa, the bison is the 

quintessential symbol of the Great Plains. Numbers of bison on the Plains can fluctuate 

widely, with herd sizes dependent on the amount of grass available (Jones et al. 1983; 

Shelford 1963). Grass availability in turn is almost entirely determined by rainfall 

(Brown 1985; Coughenour 1993). Bison herds range over a relatively well-defined 

territory which varies in size according to the amount of forage and water that is present, 

and they appear to orient their movement around known water sources (Baker 1978). 

Another consummate Plains animal is the pronghom antelope, a gregarious 

herbivore capable of thriving on both grass and sagebrush, and typically occupying drier 

segments of the prairie than bison (Hylander 1966; Shelford 1963). Other faunal species 

with various adaptations to the Plains environment include badger, bobcat, chipmunk, 

cottontail rabbit, jackrabbit, coyote, mule deer, red and Swift fox, black-footed ferret. 
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prairie dog and other rodents, prairie rattlesnake, bull snake, lizards, and various birds. 

Many migratory birds, from pelicans to plovers, spend varying periods of time on the 

short-grass prairies, with a number of species nesting in the region. 

From a human perspective, salient features of the Plains environment include the 

following; (1) topographic and environmental homogeneity, particularly when compared 

to the adjacent Rocky Mountains; (2) a harsh and difficult-to-escape climate that includes 

temperature extremes and high winds; (3) a floral resource base that is largely 

inaccessible to people; (4) a single widely, but patchily distributed resource—bison— 

which was alone capable of supplying almost everything necessary for survival, including 

food, clothing, shelter, fuel, and even some elements of technology. 

Rockv Mountains 

The "Rocky Mountains" defined by this research consist primarily of a sizable 

portion of the Southern Rocky Mountains (hence use of the "Southern Rockies" 

terminological convention herein), but they also technically include small segments of the 

Central Rockies and the Wyoming Basin (Fig. 2.2). The Southern Rocky Mountains 

extend from the Laramie Range of south-central Wyoming, south through west-central 

Colorado, to the Sangre de Cristos of northern New Mexico, an area which includes all of 

mountainous Colorado. The mountains of northern Utah, however, are technically part of 

the Central Rocky Mountain province, and northwestemmost Colorado encompasses part 

of the Wyoming Basin (Fenneman 1931). 



70 

Fig. 2.2. Rocky Mountains; Southern, Central and Wyoming Basin 
(adapted from Hunt 1967:8) 
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Because the Southern and Central Rocky Mountains of Colorado and Utah are at 

the same latitude, and because their elevation ranges and environmental conditions are 

more-or-less identical, including them together in a broader "Rocky Mountain" class 

(also referred to as the "Southern Rockies," as noted above) is justified. The Wyoming 

Basin is enormous, and almost entirely surrounded by the Southern and Central Rockies. 

It is similar in character and floral/faunal regime to many large mountain parks (e.g.. 

North, Middle and South Parks in Colorado), and the Continental Divide runs through it, 

justifying its inclusion as part of the larger "Rocky Mountain" class as well. 

Defining "mountains" as unique landfbrms is surprisingly difficult. Even 

geographers have struggled with their essentials, resorting to subjeaive characterizations 

like Peattie's (1936:3); "a mountain, strictly speaking, is a conspicuous elevation of a 



small summit area...Mountains should be impressive; they should enter into the 

imagination of the people who live within their shadows...Mountains have bulk; 

mountains also have individuality." 

Newer treatises (e.g., Gerrard 1990; Price 1981) typically require that to be 

classified as a mountain, a landform must exhibit a significant overall land volume, steep 

slopes, and most importantly, relative relief of at least 700 to 1000 m (Brunsden and 

Allison 1986; Hammond 1954, 1964; Temple 1972). The Rockies, of course, meet all of 

these criteria, with an enormous total land volume (they are part of the North American 

Cordilleran system that spans the continent from north to south), slopes of up to 90°, and 

relative relief of900 - 2100 m (A. Benedict 1991). 

If defining the mountains physiographically is challenging, then briefly 

summarizing features of the Rocky Mountain environment is next to impossible. This is 

because it is fundamentally inappropriate to speak of mountains in terms of any one 

environment. Rather, mountains consist of multiple ecosystems (biomes), locally 

controlled by the tripartite influence of zonation; north-south (resulting in, for example, 

considerable variability between the Rockies of Canada and New Mexico); east-west 

(opposite sides of a mountain, or even a drainage, may be characterized by different 

biomes), and top to bottom. 

The importance of the last of these—the verticality of mountains—cannot be 

overestimated (e.g., A. Benedict 1991; Brush 1977; Vale 1995; Wyckoff and Dilsaver 

1995), because altitude-controlled differences in temperature, length of growing season, 

rainfall, wind speed, and other factors, translate directly into radically different 
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environments within extremely compressed geographic space. In the Southern Rockies 

of the project area, it is possible to define five such unique environmental zones (A. 

Benedict 1991; Marr 1967; Mutel and Emerick 1992): parklands, foothills, montane, 

subalpine, and alpine (Fig. 2.3). Each, as shall be seen in the following discussion 

(synthesized primarily from A. Benedict [1991] and Mutel and Emerick [1992]), is 

characterized by a particular elevation range and a peculiar array and distribution of floral 

and faunal species. 

Fig. 2.3. Rocky Mountain environmental zones (adapted from Hylander 1966:103) 

Southern Rocky Mountain parklands like the Wyoming Basin and San Luis 

Valley are treeless basins surrounded by mountain peaks and ranging in elevation from 

1800 to 3000 m asl. Because parks can be found at various elevations, any of four major 

vegetation communities may predominate: semidesert (characterized by greasewood and 

saltbush); sagebrush; mountain (Gambel oak or mountain mahogany-based); or grassland. 

Parklands are by far the richest and most diverse mountain zone in terms of mammalian 

faunas (A. Benedict 1991), with resident species including bison (prior to extirpation) 
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elk, mule deer, pronghom antelope, jackrabbit, cottontail, porcupine, and many others. 

Plants edible to humans (A. Benedict 1991; Harrington 1967)—American bistort, 

chokecherry, currant, dandelion, wild rose, wild plum, mariposa and sego lily, Indian rice 

grass to name a few—are also readily encountered in mountain parks. 

Foothills 

The foothills (or "submontane") zone is transitional between the short-grass 

prairie (to the east) or Colorado Plateau-Great Basin shrublands (to the west) and the 

higher forests of the Rocky Mountains. The foothills of the Southern Rockies extend 

from about 1830 to 2440 m asl, receive 20 - 40 cm of rain per annum, and have a 

growing season of 80 days or more. Typical vegetation includes pinyon pine and juniper 

woodlands with some mountain shrublands, and such associated plant species as prickly-

pear cactus, milkvetch, and various plants edible to humans. The sheltered environment 

of the foothills vis-a-vis higher zones makes it the favored winter habitat of mule deer 

and its predators (mountain lion and coyote). Many other animal species occupy this 

zone as well, including gray fox, jackrabbit, cottontail, porcupine, skunk, weasel, and 

various lizards and snakes. 

Montane Zone 

Continuing an environmental ascent of the Southern Rockies, the montane zone is 

next encountered. Trees including ponderosa (on warmer south-facing slopes) and 

Douglas fir (on cooler north-facing ones) grow at elevations between about 2440 and 



2900 m asl. The zone experiences cold winters and long, warm summers. Ponderosa 

forests experience four frost-free months and winter snows that rarely exceed 25 cm in 

depth and melt quickly. Rainfall varies from 30 cm in the southernmost Southern 

Rockies to 50 cm in the more northerly reaches. 

Montane vegetation includes ponderosa, lodgepole and limber pine (the cambium 

of all of which can be eaten by humans), Douglas fir, juniper, aspen, and various edible 

plants (Harrington 1967) like blueberry, gooseberry, cow parsnip, dandelion, wild 

strawberry and valerian. At least 57 mammalian and 128 bird species may occupy this 

mountain belt (A. Benedict 1991), including elk, mule deer, coyote, porcupine, marmot, 

and black bear and bobcat in limber and lodgepole pine systems. 

Subalpine Zone 

The subalpine zone extends from the upper limit of the montane zone to 

timberline (the upper limit of upright trees), an elevation range of about 2900 - 3470 m 

asl. The zone sees short summers and long winters, receiving 60 to 90 cm of 

precipitation annually, primarily in the form of snow. The forest-tundra ecotone 

separates the subalpine and alpine zones from one another, extending from timberline to 

treeline (the upper limit for a/jy trees)—in the Southern Rockies, an elevation of3660 m 

asl or slightly higher. The ecotone is subject to extremely cold, strong (up to 160 km per 

hour) winds, which result in stunted tree growth. Snow falls year-round, and the frost-

free season is two months or less. 
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Plant and animal species diversity is depressed in both the subalpine zone itself 

and the forest-tundra ecotone, compared to lower elevation zones, and their accessibility 

to humans and other animals is seasonally limited. Nonetheless, a number of mammals 

do occupy the subalpine zone for at least part of the year, including elk, bighorn sheep, 

mule deer, black bear, red fox, bobcat, lynx, weasel, ermine, marten, porcupine, 

cottontail, snowshoe hare, and various rodents. 

Alpine Zone 

The highest Rocky Mountain environmental zone is the alpine zone, which 

stretches from treeline to the tops of mountains as high as 4250 m asl. The alpine zone's 

extreme altitude exposes it to very high solar radiation, but it is also subject to bitterly 

cold temperatures and strong winds, and a frost-free season of a month or less. Annual 

precipitation is high, 90 - 130 cm, and falls mostly as snow. 

•Alpine vegetation is classified generally as tundra, but plant species vary by 

micro-habitat. Plants edible to humans are limited (Harrington 1967), and alpine 

vegetation supports just 19 year-round animal species, the largest of which are yellow-

bellied marmot, weasel and pika. Large herbivores, including mountain goat (introduced 

to the Southern Rockies), bighorn sheep, elk, and mule deer utilize the alpine 

environment when it is accessible, but migrate to lower elevations in winter. Other 

periodic occupants include coyote, bobcat, jackrabbit, marten, rodents, and various birds. 

The Southern Rocky Mountain environment is ecologically complex and multi-

faceted. From the perspective of a human wishing to make a living off the Rocky 
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Mountain landscape, the following features are particularly relevant: (1) mountains are 

characterized by enormous, vertically-oriented environmental variability; (2) this 

variability translates into extreme heterogeneity in resource bases at different elevations; 

(3) some environmental zones (e.g., parklands) are inherently richer in terms of 

accessible resources than others, but there is strong (and predictable) seasonal variability 

in this regard; (4) the Rocky Mountains, viewed holistically, support more resource 

diversity in a smaller area than any non-mountainous region ever could (Mutel and 

Emerick 1992). 

Colorado Plateau 

The Colorado Plateau (Fig. 2.4) encompasses about 130,000 square miles of 

canyon country, rugged terrain bounded on the east by the Southern Rockies, the north by 

the Central Rockies, and the south and west by the Basin and Range province (Gerlach 

1970). The general surface of the Colorado Plateau lies at around 1500 m asl, roughly 

the elevation of the High Plains and somewhat higher than the Great Salt Lake basin 

immediately to the west. As mentioned previously, the Colorado Plateau also includes 

mountain ranges, such as the Henries in southeast Utah, which reach elevations of 3500 

m asl or higher. 

The Plateau has been characterized as an "excavational" landscape (Harper et al. 

1994; Welsh 1979), because streams have downcut into bedrock across so much of the 

province—a feature, it will be seen, that distinguishes the Colorado Plateau from the 

Great Basin. This extensive downcutting continually exposes layer cakes of vibrantly 
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colored sedimentary strata, a phenomenon most famously illustrated by Grand Canyon 

(Morris and Stubben 1994). It also ensures that a significant portion of the Colorado 

Plateau landscape consists of bare rock. In the Plateau's Canyon Lands Section (Hunt 

1967) southeast of the Henry Range, for example, it is estimated that fully 25% of the 

landscape is exposed bedrock. 

Fig. 2.4. Colorado Plateau physiographic province (adapted from Hunt 1967:8) 

Like the High Plains, the Colorado Plateau environment is arid, receiving 30 - 40 

cm of precipitation per year in the best-watered portions (in the northeast, adjacent to the 

Southern Rockies), and less than 20 cm per year in the driest areas. Moreover, 

evaporation, transpiration and seepage result in a 95% loss of what precipitation does fall 

(Hunt 1967:290). Colorado Plateau summers are hot and winters are cold, and the frost-

free period lasts from five to six and a half months along the Colorado River and in 
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woodlands (it is much shorter in the mountains, as discussed in the context of the 

Rockies). 

Three vegetation communities are common on the Plateau: Great Basin 

sagebrush; saltbush-greasewood; and pinyon-Juniper woodlands (Barbour and Billings 

1988). Relative to the sagebrush steppe of mountain parks, the Great Basin sagebrush 

community exhibits lower floristic species diversity (sagebrush itself comprises 70% of 

ground cover) and lower productivity. Saltbush-greasewood communities, similarly, 

show low species diversity, and total ground cover is extremely sparse, often less than 

25% (Barbour and Billings 1988). Plateau woodlands, finally, encountered at slightly 

higher elevations than the other two communities, are dominated by pinyon pine and 

juniper with a grass understory (West et al. 1975). 

Overall, the carrying capacity of the Colorado Plateau landscape is extremely low 

(Hunt 1967), supporting jackrabbits, kangaroo rats, kangaroo mice, pocket mice, 

grasshopper mice, and antelope ground squirrel. The number of influent (non-dominant) 

species is also low, and their population sizes are small (Shelford 1963). Key influent 

species are pronghom antelope, mule deer (locally), coyote, badger, kit fox, bobcat, sage 

grouse, and various raptors. Populations of pronghom are depressed on the Colorado 

Plateau because, although they are capable of digesting sagebrush and other shrubs, 

grass—minimally available on the Plateau—is their preferred forage (Trimble 1989). In 

mountainous reaches of the Colorado Plateau, species diversity is substantially higher, 

with many of the animals identified previously as Rocky Mountain residents represented. 



Hunter-gatherers trying to make a living on the Colorado Plateau would not have 

had an easy time of it. Floral species diversity is minimal, and in many areas few plants 

are present at all. In addition to restricting vegetable dietary options, this resource 

structure does not support a substantial secondary biomass. Jackrabbits are the most 

common non-rodent mammal, and even they have a relatively small body mass. 

Pronghom, the largest herbivore to occur relatively ubiquitously on the Plateau (mule 

deer and bighorn sheep occur in micro-environments of enhanced richness), are present 

in only the relatively small numbers that the forage allows. Woodlands can support the 

densest secondary biomass of the three zones, but they are also more restricted in area. 

Great Basin 

The Great Basin (Fig. 2.5) covers a region slightly larger than the Colorado 

Plateau—about 165,000 square miles. It e.\tends from the western boundary of the 

Colorado River drainage basin (the Great Basin mountains of this research) to the eastern 

edge of the Columbia River drainage, and from the Wasatch Range in the Central 

Rockies of Utah to the Sierra Nevada mountains in California (Smith and Street-Perrott 

1983). Precipitation that falls in the region does not drain to the oceans, but rather flows 

internally, supplying water to perennial lakes or disappearing entirely through 

evaporation and seepage. 

The Great Basin contains roughly 100 separate basins and 200 north-south 

trending mountain ranges (Grayson 1993; Morris and Stubben 1994). In the Bonneville 

Basin that comprises the bulk of the Great Basin portion of the project area, lakebeds 
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below ISOO m asl elevation make up roughly 40% of the total area, gravel fans about 

35%, and mountains 25%. This is a strikingly different profile than that of the central 

part of the Great Basin to the east, where dry lake beds cover 10% of the landscape, and 

fans and mountains each 45%. Additionally, the Bonneville Basin currently supports 

Great Salt and Utah Lakes—and would support a perennial Sevier Lake if not for 

irrigation—but the central part of the Great Basin lacks perennial bodies of water (Hunt 

1967). 

Fig. 2.5. Great Basin physiographic province (adapted from Hunt 1967:8) 
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The Great Basin is even more arid than the Colorado Plateau. The western 

portion lies in the rain shadow of the Sierra Nevada Range, and like the High Plains, 

experiences reduced precipitation (10 cm per year) as a result. Even in the eastern Great 

Basin, far removed from the Sierra Nevada rain shadow, only about twice that much 



precipitation can be expected. This general pattern varies in western Utah—at the Rocky 

Mountain interface near Salt Lake City, rainfall averages are twice as high (35 cm) as at 

similar elevations further south (Trimble 1989). 

The "Bonneville Basin floristic section" (Holmgren 1972), coincident with the 

project area for this research, is defined by a predominance of shadscale, which is able to 

colonize micro-environments too alkaline or clayey for sagebrush or other shrubs to 

utilize (Stutz 1978)—including the 40% of western Utah that consists of dry Lake 

Bonneville lakebeds. In higher non basin-floor portions of western Utah where salts and 

clays are not an issue, as on the Colorado Plateau, Great Basin sagebrush and pinyon-

juniper woodlands are characteristic (Barbour and Billings 1988). 

The most common mammalian species found amongst shadscale are chisel-tooth 

kangaroo rats, least chipmunk, deer mice, antelope ground squirrel, lizards, and their 

predators—kit fox, badger, coyote and burrowing owl (Harper 1986; Pianka 1967). In 

sagebrush communities, secondary biomass is slightly greater (though still low), with 

common species including jackrabbit, cottontail, pygmy rabbit, woodrat, various mice, 

ground squirrel, least chipmunk, sagebrush vole, sagehen, lizards, and again, their 

predators. As on the Colorado Plateau, pronghom antelope are present but sparsely 

distributed. Pinyon and juniper, with still denser animal populations, locally support 

mule deer, desert bighorn sheep (if cliffs are nearby), and various small mammals, birds, 

and lizards. Higher mountains are home to many of the species discussed in the "Rocky 

Mountain" section. 



If the shadscale and sagebrush communities that cover 75% of Utah's Great Basin 

seem depauperate in secondary biomass, that is because they are. Another type of 

environment, however, which while spatially restricted, is as productive as shrublands are 

unproductive: the wetlands of Great Basin lakes and marshes. These environments are 

rich in floral species, many (e.g., camas, onion, cattail, Indian ricegrass, pickleweed, and 

alkali bullrush [Fowler 1986]) edible to humans, and a host of others utilized by 

herbivores and waterfowl. Until flooding in 1983, for example, the Bear River Bay of 

Great Salt Lake supported massive annual bird populations that have included as many as 

40,000 Tundra Swans, 180,000 Northern Pintails, and 28,000 Redhead. Malheur Lake in 

southern Oregon still records similar annual waterfowl populations, as well as about 

50,000 muskrats per year (Trimble 1989:133). 

Fish are also prevalent in Great Basin lakes. Although Great Salt Lake is 

currently too salty for anything but brine shrimp and algae, the Stansbury expedition in 

1850 described "bird islands," where pelicans, California Gulls, Great Blue Herons, and 

cormorants nested and gorged themselves on the fish that were once plentiful there 

(Trimble 1989). Utah Lake is still viable for fish, although the dozen species of native 

trout, suckers and minnows have been displaced by carp, bass and other introduced 

species. 

What then, is to be made of Utah's Great Basin fi-om the point of view of a 

hunter-gatherer? Considerations in the Great Basin desert include extremely low primary 

productivity and relatively few edible plants; a secondary biomass across most of the 

region consisting of a few widely scattered pronghom antelope and a whole lot of 
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Jackrabbits; and limited availability of larger game like mule deer and desert bighorn in 

upland areas. Great Basin wetlands, on the other hand, have extremely high primary 

productivity; high secondary biomass in the form of fish, waterfowl, wetland-adapted 

animals like muskrat and beaver, and the predators of all of these animals; numerous 

edible and economically important plant species; and a year-round, non-mobile character 

to the resources that differentiates this environment fi'om all others in the project area. 

Paleoenvironmental Reconstruction 

The preceding discussion focuses on the physiography and modem environment 

and biological resources of the various project regions. This initial focus on modem 

conditions is important because it provides necessary background information, introduces 

environmental concepts that are central to the research, and accurately conveys the extent 

of geographically-determined environmental variability. However, because the research 

focuses on the early Holocene, it is certain that the nature of regional environmental 

variability during the time frame of interest was somewhat different than that described 

for modem times. The remainder of this section attempts to capture the nature of 

environmental variability circa 10,000 - 7,500 B.P. 

The Late Wisconsin and Pleistocene-Holocene Transition 

To properly set the stage for the early Holocene, it is useful to briefly summarize 

conditions in western North America during the last Wisconsinan glacial maximum and 

the Pleistocene-Holocene transition. During the last full glacial of the Pleistocene epoch. 
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circa 18,000 - 16,000 B.P., temperatures were on the order of 10°C cooler than they are 

today (Elias 1996; Porter et al. 1983) and climate was equable (that is, differences in 

seasonal climates were not as pronounced as they currently are). The equable climate 

supported "^disharmonius" plant and animal associations, in which species no longer 

found in the same environment were associated (e.g.. Van Devender and Spaulding 1979; 

Woodcock 1986). 

The Wisconsinan Cordilleran and Laurentide ice sheets did not extend as far south 

as Colorado and Utah, but extensive montane glaciers smothered the mountains in these 

states, permanently blocking access to substantial high altitude land masses (Atwood and 

Mather 1932; Graham 1990; Grayson 1993; Porter et al. 1983). Cool temperatures also 

depressed mountain environmental zone boundaries, with treeline as much as 500 m 

lower than it is today in many localities (e.g., Madsen and Currey 1979; Maher 1972). 

Pluvial lakes filled many of the Great Basin's 100 basins (Benson 1991; Bradbury et al. 

1989; Smith et al. 1989; Lajoie et al. 1982), and Lake Bonneville submerged 20,000 

square miles of Utah (Curry and Oviatt 1985; Currey et al. 1984; Grayson 1993; Scott et 

al. 1983; Thompson et al. 1990). Even in areas outside major pluvial lake systems, 

marshes were larger than at present (Thompson 1992; Thompson et al. 1990). 

On the High Plains of eastern Colorado, grasslands prevailed as they apparently 

always have (Graham 1987; HolHday 1987), though the megafauna grazing on them— 

mammoth, camel, horse, extinct forms of bison, and others—were quite a departure from 

the bison and pronghom herds of the historic present (Graham 1987). Greater availability 

of grasses and wetland plants like sedges apparently supported populations of megafauna 
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on the full-glaciai Colorado Plateau as well (Agenbroad 1991; Agenbroad and Mead 

1987, 1992, 1995; Davis et al. 1984; Hall 1985; Madsen et al. 1976; Mead et al. 1986). 

Conditions in western North America began to change at about 13,000 B.P., and 

continued to change for the next several thousand years as the Pleistocene epoch waned 

and early Holocene conditions emerged (Hall 1985; Rhode and Madsen 1995). 

Atmospheric circulation patterns shifted (Grimm and Jacobson 1992; Kutzbach 1987), 

greater seasonal climatic variability emerged (e.g., Graham and Lundelius 1984; Graham 

and Mead 1987), temperatures warmed (Elias 1990,1996; Thompson and Mead 1982), 

montane glaciers receded (e.g., Benedict 1973, 1985; Madole 1986; Nelson et al. 1979; 

Shafer 1989), and Great Basin pluvial lake levels fluctuated as many neared their ultimate 

disappearance (Benson et al. 1990; Curry and Oviatt 1985). While fluctuating widely for 

several thousand years, the Pleistocene ultimately culminated in a cold, dry period circa 

11,200 - 10,700 B.P., thought to correlate with the Younger Dryas event of northern 

Europe (e.g., Haynes 1991a, 1993; Peterson and Hammer 1987; Stromberg 1985). 

At this time, and in all environments where they once roamed, mammoth, 

mastodon, camel, horse, tapir, ground sloth, sabertooth cat, short-faced bear, stout-legged 

llama, and other megafaunal species breathed their last gasps (Grayson 1993:68; Martin 

and Klein 1984). Nor did smaller animals or plant communities escape the complex 

effects of climatic change between the Pleistocene and Holocene, with many species 

experiencing dramatic range shifts during this time period as they adjusted to the 

amplified seasonality of the Holocene (Graham 1990; Grayson 1991; Wells 1983). 



The Early Holocene. 10.000 to 7.500 B.P. 

Compared with the preceding millennia, early Holocene climates and 

environments were relatively similar to those of today; nonetheless, there is key 

variability vis-a-vis both modem conditions and the latest Pleistocene. On the southem 

Plains, for example, the early Holocene saw an overall increase in temperatures and 

aridity, with the early end of the period still relatively cool and wet and the latter end a 

little warmer and drier even than today (Brunswig 1992; Graham 1987; Graham and 

Mead 1987; Kutzbach 1987; Stanford 1978). This was a period of considerable 

environmental flux on the Plains, both seasonally (e.g., Graham and Lundelius 1984; 

Holliday 1995) and over a broader time scale (e.g., Haynes 1975). 

Bamforth (1988:149) portrays the effects of these early Holocene climatic 

conditions on the ecology of bison—that Plains hunter-gatherer staple. He argued that 

increasing aridity after 10,000 B.P. reduced available forage, which in turn engendered 

biological evolution in bison, such that the larger species of the late Pleistocene became 

smaller and more gracile. Although body size and the absolute number of animals 

decreased in response to the lack of forage, herd size increased as animals aggregated, as 

did the diameter of their "home" range and the distance between herds. In essence, the 

entire structure of Plains resources shifted and became patchier in the early Holocene, 

imposing a new set of parameters upon any organism who would exploit those resources. 

The Rocky Mountains, for their part, appear to have completed the deglaciation 

process by 9,500 B.P. (Andrews et al. 1975; Elias 1983; Maher 1972; Petersen and 

Mehringer 1976). However, the cool, wet conditions of the preceding late glacial 



continued through the early portion of the early Holocene, from circa 10,000 to 8,500 

B P. (e.g.. Baker 1983; Maher 1972; Andrews et al. 1975; Madsen and Currey 1979). 

After 8,500 B.P., in a shift parallel to that registered on the Plains, climate entered a 

period of warming and drying which lasted through the remainder of the early Holocene 

and into the middle Holocene (e.g., Andrews et al. 1975; Markgraf and Scott 1981; 

Petersen and Mehringer 1976). 

The effects of climate change of any kind in a vertically-oriented mountain setting 

are fundamentally different from climate change in a horizontally structured lowland like 

the Plains or Great Basin. In a lowland, even a small change in temperature and/or 

precipitation can cause restructuring of resources, as in the early Holocene Plains 

scenario described above. In the mountains, changes in temperature or precipitation 

trigger shifts in the altitudinal position of boundaries of various zones—most obviously 

registered in shifts in the positions of upper and lower treeline (e.g., Carrara et al. 1991). 

The early, cooler and wetter portion of the early Holocene, for instance, has been 

correlated with migration of upper treeline to a position several hundred meters lower 

than the modem equivalent (e.g., Petersen 1981; Petersen and Mehringer 1976). Later 

warm-dry conditions precipitated an upper treeline migration back upslope to a position 

roughly equal to today's (e.g., Maher 1972; but see Benedict 1985, 1992b, who suggests 

that modem tree-line was established by 9,500 B.P.). There is no evidence to suggest 

that the number or ecological stmcture of Rocky Mountain environmental zones changed 

as a result of treeline fluctuation during the early Holocene; only that the physical 



position of their upper and lower boundaries responded to changing temperatures and 

moisture regimes. 

The early Holocene on the Colorado Plateau is relatively poorly documented 

when compared to either the adjacent Great Basin or Rocky Mountains (Hall 1985:106). 

Nonetheless, most local palynological and stratigraphic interpretations agree that as on 

the Plains and in the Rockies, the Plateau saw a gradual transition from cooler and wetter 

late Pleistocene conditions, circa 10,000 to 8,500 B.P., to hotter-than-modem 

temperatures and reduced precipitation after that time (e.g., Betancourt and Van 

Devender 1981, 1984; Cole 1982; Davis et al. 1985; Jacobs 1983; Karlstrom 1986; 

Shafer 1989; Spaulding and Petersen 1980). 

The earlier portion of the early Holocene thus saw an expansion on the Colorado 

Plateau, relative to today, of the woodland zone (e.g., Betancourt 1984; Betancourt and 

Van Devender 1984), which as noted previously supports a higher secondary biomass 

than the lower, less productive Great Basin sagebrush zone. The subsequent shift to 

conditions even hotter and drier than modem had the opposite effect, expanding the area 

occupied by desert scrub (e.g., Spaulding and Petersen 1980) and decreasing the overall 

carrying capacity of the Plateau. 

As elsewhere, the early Holocene appears to have dawned in the eastern (jreat 

Basin with continued cool (but warming) wet late Pleistocene conditions, although it 

should be noted that there is disagreement as to whether the precipitation was summer or 

winter dominant (Grayson 1993; Spaulding and Graumlich 1986; Thompson 1984, 1990; 

Van Devender 1990; see also Rhode and Madsen 1995, who argue for cool, but dry 
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earliest Holocene conditions). Whereas other regions in the project area showed 

evidence of warming and drying beginning sometime around 8,500 B.P., xerification may 

have commenced slightly later in the eastern Great Basin, circa 8,000 - 7,500 B J*. 

(Quade 1986; Thompson 1992). 

The cool, wet conditions that characterized much of the early Holocene appear to 

correlate with a significant expansion of lake-side and marshy resources relative to the 

latest Pleistocene (e.g.. Beck and Jones 1997; Currey and James 1982; Isgreen et al. 

1984; Quade 1986; Thompson 1992). Throughout much of that earlier period. Lake 

Bonneville flooded valley bottoms and abutted steep mountain slopes and gravel fans— 

greatly limiting the extent of lakeside and marsh environments (Madsen 1982). When 

lake level fluctuated and ultimately fell, however, vast areas of wetlands were created— 

up to a quarter million acres in the Sevier River Valley alone (Nielson 1978). 

To summarize, then, available evidence suggests that early Holocene climates 

were similar across all regions of the project area. Relatively cool, wet conditions 

characterized the first fifteen hundred years of the period (possibly more in the Great 

Basin), but eventually gave way to significant warming and drying that culminated in 

Altithermal drought conditions (Antevs 1955). However, the effect of these conditions 

on the early Holocene landscape varied significantly across the project area of Colorado 

and Utah. 

On the Plains and Colorado Plateau, increasing warmth and aridity reduced total 

vegetation cover and/or decreased representation of more productive vegetation 

communities, effectively lowering secondary biomass progressively throughout the early 
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Holocene. In the eastern Great Basin, on the other hand, increasing warmth lowered 

Pleistocene lake levels (eliminating many lakes entirely) but in so doing actually 

expanded lake-side and marsh environments, increasing overall productivity for human 

foragers. In the Rocky Mountains, finally, the warming early Holocene saw the ultimate 

demise of glaciers and a consequent increase in the sheer volume of land available for 

colonization by vegetation and animals. Elevational fluctuation of mountain biome 

boundaries probably had little effect on the structure (or availability) of resources 

throughout the early Holocene. 
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CHAPTERS 

HUNTER-GATHERER LAND USE, LITHIC TECHNOLOGY, 
AND LATE PALEOINDIAN OCCUPATION OF THE PROJECT AREA 

Introduction 

Having reviewed the environments—modem and early Holocene—of the major 

regions of Colorado and Utah, it is necessary next to assess their likely influence upon 

late Paleoindian use of the respective landscapes, and in turn, upon Paleoindian projectile 

points. While recognizing that there are substantial bodies of literature relating virtually 

every aspect of the physical environment to human mobility strategies (e.g., Binford 

1977, 1980; Cashdan 1992; Colwell 1974; Harpending and Davis 1977; Stiner 1993; 

Straus et al. 1988; Winterhalder 1980), and relating virtually every aspect of human land 

use to stone tool technology (e.g., Bamforth 1985; Bleed 1986; Bousman 1994; Gamble 

1986; Goodyear 1989; Hofman 1991; Kelly 1988; Nelson 1991; Odell 1994), the scale of 

this research requires that these subjects be addressed at a basic level. 

The chapter begins and is struaured around concepts presented in articles by 

Binford (1980) and Kelly (1983) and incorporated into virtually every treatment of 

hunter-gatherer land use since. Both publications model the relationship between 

environmental struaure and hunter-gatherer land use strategies, and the two perspectives 

can be synthesized to present coherent and quantified tnodels relating the environments in 

the project area to likely human land use strategies. Binford's (1980) contribution 

provides a vocabulary for characterizing land use according to a simplified continuum 

ranging from "foragers" to "collectors." Kelly's (1983) work quantifies the resources of 



various environments (biomes), and offers generalizations explaining how characteristics 

of environments tend to correlate with Binford's land use spectrum. 

Next the chapter focuses upon the relationship between hunter-gatherer land use 

and stone tool technology. A number of researchers have developed correlates linking 

Binford's (1980) foraging-collecting land use distinction to elements of lithic technology 

(e.g.. Bleed 1986; Bousman 1994; Kuhn 1989; Torrence 1983). Pertinent correlates are 

summarized and applied specifically to the element of lithic technology that is the focus 

of this research: late Paleoindian projectile points. 

Finally, the chapter focuses upon each of the project area regions: the Plains, 

Rocky Mountains, Colorado Plateau and Great Basin. The resource structures of the four 

environments are quantified using Kelly's (1983) model and are assigned a land-use 

correlate according to Binford's (1980) scheme. Then, the inferred land use strategy for 

each region Is linked to technological expectations as manifested in late Paleoindian 

projectile points. The model serves as the fi"amework within which the newly-collected 

projectile point data Is evaluated (see Chapters 8-10, 12). 

General Principles of Hunter-Gatherer Land Use 

Binford (1980) was among the first to offer an explicit model accounting for 

variability in hunter-gatherer land use as a function of resource structure. Land-use 

strategies are discussed in terms of two organizational alternatives: "foraging" and 

"collecting." "Foragers," according to Binford (1980:9-10) "generally have high 

residential mobility, low-bulk inputs, and regular daily food-procurement strategies," 



whereas "logistically-oriented collectors supply themselves with specific resources 

through specially organized task groups., .[and] frequently seek goods in very large 

quantities to serve as stores for consumption over considerable periods of time." 

Put another way, foragers "map on" to an environment by moving frequently 

across the landscape from "resource patch" to "resource patch." Collectors establish 

longer-term residential bases, procuring and bringing spatially incongruous resources 

back to those bases for some time before relocating the base. Choice of strategy, Binford 

(1980:14) suggested, is based upon "structural properties of the environment, that is to 

say the particulars of food distribution that are not directly correlated with the more 

intuitively appreciated conditions of food abundance." Moreover, the same group might 

opt for one strategy in one circumstance (e.g., season), and an entirely different one in 

another. 

Kelly (1983) took Binford's arguments further, evaluating particular biomes from 

the human perspectives of "resource accessibility" and "monitoring characteristics," 

variables he operationalized by assessing the interaction of effective temperature (ET) 

(Bailey 1960) and vegetation (primary biomass) (e.g., Odum 1971). In general, decreases 

in ET lower the amount of solar energy available to plants, which in turn lowers primary 

production and decreases the availability of primary biomass to humans (but not 

necessarily herbivores). Table 3.1 quantifies these relationships in seven biomes in the 

western United States; 



Table 3.1 Accessibility of primary production and secondary biomass 
(adapted from Kelly 1983:284, Table 3) 

Biome Primary Bio Secondary Bio Pri. Prod./PrL Sec. Biom./ Prim. 
mass (e/m^) mass Biomass Biom. (x 10"^ 

Temperate Grassland 1.600 7 .38 4.3 
Woodland/Scrubland 6.000 5 .12 0.8 
Temperate Evergreen Forest 35,000 10 .04 0.2 
Tundra 600 0.4 .23 0.7 
Desert/Semi-desert 700 0.5 .13 0.7 
Swamp/tnarsh 1.500 10 1.33 6.6 

As Kelly (1983) explains, primary biomass is the total amount of above-ground 

plant material (in grams per square meter), while secondary biomass consists of animals 

that consume primary biomass. Dividing primary productivity (available energy in the 

form of new plant tissue) by primary biomass yields an index of the accessibility of 

primary biomass to humans and herbivores. A higher value indicates greater 

accessibility, although a threshold is reached for humans at a value of about .23 in 

environments where vegetation is abundant, but inedible (e.g., grasslands). Finally, 

dividing secondary biomass by primary biomass provides an index of accessibility of 

secondary biomass (fauna), with higher values again indicating greater accessibility to 

humans and other terrestrial predators. 

Kelly (1983:288) further observed that the structure of fauna (body size, species 

diversity, habitat, and dispersion)—also ultimately related to ET and primary biomass— 

affects their accessibility to human hunters by affecting their "monitorability" (Table 
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Table 3 .2. Structure of faunal resources (adapted from Kelly 1983:288, Table 5) 

Biome Herbivore 
Size 

Species 
Diversity 

Primary 
Habitat 

Sec. Biomass 
Distribution 

Temperate Grassland Large Low Terrestrial-
Bunowing 

Gregarious 

Woodland/Scrubland Mediimi High Terrestriai-
Bunouing 

Dispersed/ 
Gregarious 

Temperate Evergreen Forest Medium/ 
Large 

Low Terrestrial Dispersed 

Tundra Large Ver}' Low Terresm'al Gregarious/ 
Dispersed 

Desert/Semi-desert Small/ 
Medium 

Medium Terrestrial-
Burrowing 

Dispersed 

Swamp/Marsh* Small to 
Large 

E.\tremely 
High 

Aquatic and 
Terrestrial 

Gregarious/ 
Dispersed 

*Nut li-sidd in Kelly (19S3): data from Odum (1971). Inferred resource structure takes into account marsh-adapted fauna (e.g.. fish, 
waterfowl and nuukrat) and fauna that would tlourish on marsh vegetation and fauna (e.g.. deer, coyote). 

In general, animals in low primary biomass areas like grasslands and tundra are large, 

gregarious (gather in large herds), and can be easily monitored by humans. Animals in 

high primary biomass biomes such as evergreen forests may still be relatively large, but 

they tend to be more solitary and thus more difficult for humans to monitor. 

Considering both resource accessibility and monitorability, Kelly (1983) went on 

to link particular resource structures to particular (foraging and collecting) organizational 

alternatives. He concluded that hunter-gatherers in areas with high primary biomass— 

except those dependent upon aquatic resources—^will make frequent residential moves 

between patchy resources in a manner consistent with Binford's (1980) foragers. Groups 

dependent on aquatic resources almost always exhibit low residential mobility (Kelly 

1995; Yesner 1980); they have, in essence, concentrated, unearned stores of resources, 

and both Binford (1980) and Kelly (1983) have argued that in areas where storable 

resources are present, residential mobility can be lower. 



Extensive logistical mobility is only viable if large fauna can be acquired, and it is 

most important under circumstances of dependence on such fauna and an inability to 

store resources (Kelly 1983:298). These conditions are most likely to arise in cold 

climates (low ET), especially where primary biomass is low, primary biomass 

accessibility is high (but not in the form of plants edible to humans), and secondary 

biomass accessibility is high. Lower primary biomass, according to the relationship 

noted above for non-aquatic biomes, predicts fewer residential moves, which is consistent 

with the interpretation that groups there could exploit large fauna from a series of longer-

occupied logistical base camps. 

Binford's and Kelly's models are useful both because they highlight important 

and seemingly real relationships between resource structure and human landscape use, 

and because they are explicit enough to be tested. It is important to emphasize, however, 

as Binford does (1980), that there are no "pure foragers" or "pure collectors," and that 

"forager-collector" is not a dichotomy, but is instead a generalized continuum. 

Environmental parameters might prompt a group to utilize a landscape in a way that is 

more in line with the "forager" strategy, but which incorporates elements of the 

"collector" strategy as well, and seasonal considerations might encourage entirely 

different land use strategies at different times of year. 

Hiinier-Gatherer Land Use and Lithic Technology 

Just as the relationship between environmental structure and land use strategies 

can be modeled and predicted, so too can some of the relationships between land use 



strategy and lithic technology. Various environmentally-conditioned parameters 

influencing technology have been identified (e.g.. Nelson 1991:60), including time 

considerations (Gamble 1986; Smith 1979; Torrence 1983), energy costs (Bleed 1986; 

Bleed and Bleed 1987), risk management (Binford 1979; Wiessner 1982); and mobility 

requirements (Binford 1978, 1979; Kelly 1988; Shott 1986; Torrence 1983). The concern 

here is primarily with the last of these, although in many senses all of the others can be 

considered variables in a larger equation determining the mobility requirements of a 

given hunter-gatherer group. 

For this research, the goal is to establish how projectile point technologies of late 

Paleoindians utilizing the landscape as residentially-mobile "foragers" are likely to differ 

from the technologies of those practicing a "collector" settlement strategy more 

dependent on logistical foraging trips. Fortunately, a number of researchers have framed 

the results of chipped stone analyses in terms of Binford's scheme, thus simplifying this 

task. Bleed (1986:739), for example, in one of the earliest and more systematic attempts 

to correlate particular land use strategies with technologies, observed that weapon 

systems can be characterized as "reliable" or "maintainable." 

Reliable systems (Bleed 1986:73)—designed to ensure proper function when 

needed—are "overdesigned," "understressed," have redundant (standby) components, 

exhibit good craftsmanship, are made and maintained by specialists, and are maintained 

and used at different times. Maintainable systems—designed to be brought easily to a 

functional state—are light and portable, function under non-optimal conditions, can be 

repaired and maintained by the user, and are repaired and maintained during use. The 



maintainable design. Bleed (1986:739) argued, would be used by foragers "going after 

game that is continually available but on an unpredictable schedule." A more reliable 

design would be adopted by collectors who "either focus on specific large game or...take 

seasonally abundant game, following a schedule that has predictable periods of need and 

downtime." 

Other theoretical distinctions between the lithic technologies of foragers and 

collectors have been suggested as well (e.g., Bousman 1994). Residentially mobile 

groups are often considered to be "time minimizers" (e.g., Torrence 1983), who 

according to Bousman (1994:76) "assume a relaxed and less taxing posture in terms of 

tool production and maintenance." Groups that move little but make logistical forays to 

procure specific resources, on the other hand, are "resource maximizers" who must focus 

first and foremost upon weapon efficiency. As a result, foragers tend to enjoy lower 

stone tool production and maintenance costs and achieve greater use-life for their 

production effort, whereas collectors expend more energy in production and maintenance 

but without any real gain in tool use-life. 

The above observations are consistent with Bousman's (1994) argument that 

foragers practice a "make and mend" strategy (see also Silberbauer 1981), wherein tools 

are produced and used as needed. Collectors instead "gear up" (Binford 1980) in 

sessions specifically devoted to the production and maintenance of tools. Bleed (1986) 

made the same distinction in the context of maintainable and reliable systems. Kuhn 

(1989), for his part, supports the argument that the use-life of tools varies in residentially-

and logistically-organized systems, with foragers using tools to the point of exhaustion. 
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and collectors, fearing failure, replacing them prior to exhaustion with specimens in 

better condition. 

Two final elements observed to vary between foraging and collecting projectile 

point technologies are degree of security and standardization of haft elements (Nelson 

1991). A reliable design, used by collectors (if Bleed [1986] is correct), will tend to have 

a very secure haft, manifested in modifications of the haft element itself (Shott 1986) and 

in a reduced incidence of breakage (Gamble 1986). Reliable designs will also tend to 

exhibit greater standardization of the haft, such that base form and size vary little, 

allowing one projectile point to readily replace another. This notion of standardization is 

consistent with Bleed's (1986) suggestion that reliable toolkits contain redundant parts, in 

this case projectile points with identical bases that can be interchanged as needed. 

Features of forager and collector technologies discussed above can be more 

specifically operationalized in terms of how they will be manifested in the production 

(including raw material seleaion), use, and reuse of projectile points (Table 3.3). 

Importantly, generalizations presented here are intended to apply to all sites within the 

foraging and collecting systems, respectively (senstt Binford 1980); i.e. comparatively 

little ////ra-system variability in projectile point technology is expected. This would not 

be the case if other tool types—or entire stone tool technologies—were being studied, for 

these, much more than projectile points, have been shown to vary among residential 

bases, locations, and other site types (e.g., Bamforth 1985, Kuhn 1995). 



100 

Table 3.3. Projectile point technology correlates 
of foraging and collecting land use strategies 

Foraging Systems: 
Operative 
Principles 

Foraging Systems: 
Tech. Correlates 

Collector Systems: 
Operative Principles 

Collector Systems: 
Tech. Correlates 

Weapons 
maintainable (Bleed 
1986) 

• lighter/smaller 
• low crafismanship 
• reworked in haft 
• any raw material 

Weapons reliable 
(Bleed 1986) 

• heavier/bigger 
• high craftsmanship 
• discarded; not 

repaired 
• tough raw material 

"Time 
minimization" 
(Bousman 1994: 
Torrence 1983) 

• less energy 
investment 

• informal tech., e.g., 
flake blank, irregular 
flaking 

"Resource nmimiza-
tion" (Bousman 1994) 

• more energy 
investment 

• formal tech., e.g., 
bif. blank, formal 
patterning 

"Make and mend" 
(Bousman 1994) 

• e.\pedient repair 
• fewer broken points 

"Gearing up" (Binford 
1980; Bousman 1994) 

• less rework 
• more broken points 

Tools used to 
e.\haustion (Kulm 
1989) 

• e.\tensive reworking 
• smaller size 
• high stemrlength ratio 

Tools replaced before 
e.\hausted (Kuhn 1989) 

• less reworking 
• larger size 
• low stem.Iength ratio 

Less attention to 
liafting (Nelson 
1991) 

• low investment in 
haft element 

• no - liglu grinding 
• less standardization 

More attention to 
hafting (Nelson 1991) 

• high investment in 
haft element 

• hea\y grinding 
• standardization 

With regard to Bleed's (1986) maintainable/reliable distinction, maintainable 

(forager) projectile points can be expected to be physically light ("portable"), to show 

evidence for extensive rework in the haft ("designed for partial function"), and to exhibit 

reduced emphasis on craftsmanship. A de-emphasis of craftsmanship would be indicated 

by such features as an irregular flaking pattern, asymmetrical cross-section, and a low 

energy investment in knapping (as measured by number of flake removals). 

Reliable (collector) points, on the other hand, are likely to be heavier and larger 

("overdesigned"), less intensively reworked ("understressed"), and of good 

craftsmanship—possibly so good and so standardized that production by a specialist is 

indicated. In contrast to maintainable points exhibiting "poorer" craftsmanship, "good" 
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craftsmanship would be indicated by regularity in flaking schemata, symmetry in 

longitudinal and transverse cross-section, and greater energy investment in knapping. 

Reliable points, when compared to maintainable points, might also reflect a preference 

for tough materials like chert or quartzite and an avoidance of brittle obsidian, which 

would be more likely to fail during use. 

The "time minimization" of foragers should be evident in such technological 

features as the use offtake blanks rather than bifacial blanks, which eliminates one stage 

of the knapping process; reduced energy investment in knapping as measured by number 

of flake removals; and expedient flaking that exhibits little regularity. The '"resource 

maximization" strategy of collectors who are emphasizing reliability correlate with the 

opposite characteristics: bifacial blanks; increased energy investment; and a high degree 

of regularity (patterning) in flaking. 

The "make and mend" approach to forager knapping and the longer use-life of 

forager points may again correlate with a more casual or ad hoc projectile point 

appearance, extensive reworking, and reworking consistent with having been executed on 

the spot, in the haft. Extensively reworked points would be both absolutely shorter than 

non-reworked specimens, and they would exhibit higher stemilength ratios (because as a 

point is resharpened, its stem comprises proportionally more of its total length). 

Populations of forager points, too, should show a low incidence of breakage, because 

broken specimens were repaired rather than discarded and replaced. Projectile points 

made by collectors are expected to exhibit better craftsmanship (operationalized as 
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indicated above), a high incidence of breakage, and a low incidence of reworking 

(reflected in large overall size and low stemrlength ratio). 

The final expected difference between forager and collector projectile point 

technologies involves hafting. Projectile points manufactured to operate within a forager 

system might tend to show an informal hafting element and a reduced incidence of basal 

grinding (both reflecting reduced emphasis on the haft), as well as less standardization of 

the base (reflected in greater variability in basal morphology and size). Collector point 

hafts, on the contrary, should be more formal (showing attention to detail) and have a 

greater degree of basal grinding, and they should likewise exhibit greater standardization 

(as indexed by low variability in basal shape and size). 

Having outlined basic expectations for projectile points representing different 

human settlement strategies, it is critical to emphasize that the nature and availability of 

raw material plays an important role in conditioning technology, although the degree to 

which this is true has been debated (e.g., Andrefsky 1994; Bamforth 1986; Binford 1979; 

Gould and Saggers 1985; Jelinek 1976). However, one line of evidence for the projectile 

point study deals specifically with raw material—general material types, sourcing, 

distance-to-source, and so on. Thus characterizing and controlling for raw material will 

make it possible to assess projectile point technological variability relatively 

independently of its influence. 

Land Use and Stone Tool Technology in the Project Area 
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Binford (1980) provides a useful heuristic for describing variability in hunter-

gatherer land use, and Kelly (1983) links particular environmental structures to Binford's 

notions of residentially- and logistically-oriented land use. Additional literature helped 

identify correlates between these land use strategies and various features of projectile 

point technology. It remains now to make the final series of connections between (I) the 

structures of early Holocene environments of the regions in the project area and inferred 

organization of late Paleoindian hunter-gatherer use of those regions, and (2) inferred 

strategies of late Paleoindian land use in the project area regions and projectile point 

technology. 

Tables 3.4 and 3.5 summarize these data, with the former relating each 

environment contained within the Colorado - Utah project area to a particular biome, 

resource accessibility, and expected dominant (though not necessarily exclusive) land use 

strategy, and the latter linking each project area environment and its inferred land use 

strategy to expected projectile point characteristics. Discussions of all of these 

relationships as they apply to the four major regions in Colorado - Utah—the Plains, 

Great Basin, Colorado Plateau, and Rockies—follow the two tables, and they attempt to 

clarify potential deviations from the dominant strategies listed in the two tables. 

In this vein, it must be emphasized again that land use strategies for any one 

hunter-gatherer group—and by extension their technology—can vary from year to year, 

and even from season to season (Binford 1980). The intention here is not to deny that 

such variability exists, but it is rather to highlight broader-scale, environmentally-based 

variability as it is likely to characterize the major geographic regions contained within the 
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project area, thus devising models that can be archaeoiogically tested in this and other 

research. 

Table 3 .4. Accessibility of secondary biomass, fauna size/dispersion, and inferred 
dominant late Paleoindian land use strategies for environments within the project area 

(compiled from Tables 3.1 and 3.2) 

Project Region Biome Sec. Biom./ Pri. 
Bioni. (x 10"*) 

Fauna Size 
(Dispersion) 

Inferred Dominant 
Land Use Strateo' 

Great Plains Temperate 
Grassland 

4.3 Large (Gregarious) "Collector" model 

Rockics— 
Parklands 

Temperate 
Grassland 

4.3 Large (Gregarious) "Collector" model 

Rockics— 
Foothills (winter) 

Woodland/ 
Scrubland 

0.8 Medium (Dispersed/ 
Gregarious) 

"Collector" model 

Rockies—Montane 
& Subalpinc 
(summer) 

Temperate Ever
green Forest 

0.2 Medium/Large 
(Dispersed) 

"Forager" and 
"Collector" models 

Rockies— 
Alpine (summer) 

Tundra 0.7 Large (Gregarious/ 
Dispersed) 

"Forager" and 
"Collector" model 

Colorado 
Plateau 

Desert/ 
Semi-desert 

0.7 Small/Medium 
(Dispersed) 

"Forager" model 

Great Basin— 
Desert 

Desert/ 
Semi-desert 

0.7 Small/Medium 
(Dispersed) 

"Forager" model 

Great Basin— 
Marsh 

Swamp/ 
Marsh 

6.6 Small-Large (Gre
garious/Dispersed) 

"Collector" model 

Table 3 5. Inferred relationships between dominant late Paleoindian land use strategy 
and projectile point technology for environments in the project area 

(compiled from Tables 3.3 and 3.4) 

Region Inferred Dominant Land 
Use Strates>' 

Inferred Projectile Point Technological Features 

Great Plains "Collector" model Tough stone; large & hea\T size: e.\cellent 
craftsmanship: low incidence rework, high breakage: 
formal haft element: standardization 

Rockies— 
Parklands 

"Collector" model Tough stone: large & hea\y size: e.\cellent 
craftsmanship; low incidence re^vork, high breakage: 
formal haft element: standardization 

Rockies— 
Foothills 
(winter) 

"Collector" model Tough stone; large & heavy size; e.Kcellent 
craftsmanship: low inddence rework, high breakage: 
formal haft element: standardization 
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Region Inferred Dominant Land 
Use Strateey 

Inferred Projectile Point Technological Features 

Rockies— 
Montane. 
Subalpinc & 
Alpine 

"Forager" and "Collector" 
models 

Forager: any fiinctional stone; small & light; low 
craftsmanship; extensive rework, low breakage; informal 
haft element; morphological variabilis 
Collector: tough stone; large & hea\y size; e.\cellent 
craftsmanship; low incidence rework, high breakage; 
formal haft element; standardization 

Colorado 
Plateau 

"Forager" model Any functional stone; small & light; low craftsmanship; 
e.\tensive rework, low breakage; informal haft element; 
morphological variability 

Great 
Basin— 
Desert 

"Forager" model Any functional stone; small & light; low craftsmanship; 
e.\tensive rework, low breakage; informal haft element; 
morphological variability 

Great 
Basin— 
Marsh 

"Collector" model Tough stone; large & hea\y size; e.\cellent 
craftsmanship; low incidence rework, high breakage; 
formal haft element; standardization 

Great Plains 

The Plains of eastern Colorado have high primary biomass accessibility, but as in 

examples cited earlier, most of this biomass consists of grasses that are inedible to 

humans. Large herds of bison and pronghom, however, are well-equipped to digest 

prairie forage, and they in turn comprise a highly accessible and monitorable secondary 

biomass. As a result, humans exploiting grassland resources have forever been forced (or 

afforded the golden opportunity, depending on how you look at it) to focus on the 

procurement of large herbivores. Archaeological evidence supports the contention that 

this is precisely how Plains hunter-gatherers have always thrived (Prison 1991; Bamforth 

1988; Kelly and Todd 1988; Reher 1977; Wilmsen and Roberts 1978). 

Exploitation of bison during the late Paleoindian period and to a greater or lesser 

degree throughout prehistory, was probably accomplished through strategies 

incorporating both high residential mobility and extensive logistical mobility, depending 

on the season (Bamforth 1988; Kelly and Todd 1988). This observation is consistent 
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with predictions derived from resource structure (cold temperatures, dependence on large 

fauna, and low primary biomass correlate with increased logistical mobility), as well as 

with extensive archaeological evidence (Bamforth 1988) and ethnographic data gathered 

among post-contact Plains bison hunters like the Crow (Ewers 1955) and Pawnee (Roper 

1991). 

Environmental conditions on the Plains during the early Holocene—increasing 

aridity that led to decreased forage, smaller bison size, and larger but more dispersed 

herds—may have fostered increased aggregation of human groups and larger and longer 

communal hunts during at least fall through early spring (Bamforth 1988), a proposition 

supported archaeologically (Agenbroad 1978; Judge n.d., cited in Bamforth 1988; 

Stanford 1978; Wheat 1972). Such increases in aggregation would have entailed longer, 

though perhaps less frequent stays at logistically-oriented base camps, as it became more 

ditTlcult under changing conditions to plan large communal hunting events. 

During times of //o/;-aggregation—primarily in summer (Bamforth 1988; but see 

Todd et al. 1990 for evidence that communal hunts occasionally occurred even in the 

warmest months)—greater bison mobility coupled with the reduction in number of herds 

and increase in territory covered may have necessitated increased residential mobility on 

the part of people trying to hunt them. Depending on the season, then, the early 

Holocene may have been a time of enhanced logistical and enhanced residential hunter-

gatherer mobility on the Plains. 

Importantly, logistically-organized late Paleoindian use of the Plains landscape is 

by its very nature far more visible archaeologically than is a seasonally-based system 
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characterized by many residential moves. Large communal kills—sometimes associated 

with camps and sometimes not—comprise the vast majority of the Plains Paleoindian site 

database (Prison 1991; Todd et al. 1990), and these can all be considered "locations" 

and/or "field camps" within Binford's (1980) "collector" model. Smaller scale 

"residential bases" or "locations" (i.e., components of a "forager" system) are rarely 

recovered on the Plains (but see Bamforth 1985, for one example). 

This over-representation of collector-system sites in Plains contexts has important 

technological implications for the projectile points included in this study. Because so 

many recorded Plains localities do demarcate logistical use of the landscape, late 

Paleoindian projectile points must be expected, by and large, to express features 

characteristic of a logistically-organized collector system. As outlined in Tables 3.3 and 

3.5, therefore, late Paleoindian projectile points from Plains contexts should generally 

show a preference for tough raw materials, large size, good craftsmanship with 

significant time and energy investment, a large and standardized hafting element, and a 

low incidence of reworking coupled with a high incidence of discard with use-life 

remaining. Exceptions to the rule are to be expected—particularly from isolated 

contexts—and should index otherwise under-represented periods of high residential 

mobility in the warmest months of the year. As with Plains Paleoindian archaeology 

generally, these will probably comprise only a small minority of the assemblage. 

Great Basin 
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The Great Basin, the other region in the Colorado - Utah project area with a well-

documented late Paleoindian record, has a resource structure that differs dramatically 

from that of the Plains. The eastern Great Basin of today, with the exception of areas 

immediately around Great Salt Lake and Utah Lake, is primarily semi-desert, with low 

primary biomass and a secondary biomass accessibility about 20% of that of the Plains. 

Areas immediately surrounding the lakes, however, are wetlands, with primary and 

secondary biomass accessibility ten times that of the semi-desert, and higher than in any 

other biome but a riparian zone (see Raven and Elston 1989, Simms 1987, and Zeanah 

and Elston 1995 for data on the high rankings of aquatic resources for humans). 

Critically, as discussed in Chapter 2, the early Holocene of the eastern Great 

Basin was characterized by significantly greater-than-modem areas of wetlands and 

marshes, at the areal expense of drier deserts. It follows, then, from Kelly's (1983, 1995) 

observation that aquatic biomes almost always correlate with reduced residential 

mobility, that the dominant land-use pattern in much of western Utah 10,000 - 7,500 

years ago, entailed low residential mobility on at least a seasonal, if not a year-round 

basis. At the same time, it is also expected that land use strategies more closely 

resembling the forager pattern of high residential mobility would have been adopted by 

late Paleoindian groups when drier parts of the region were exploited. This could have 

occurred on a variety of time scales ranging from intra-annual (e.g., seasonal use) to year-

round use of semi-arid deserts in dry years when wetlands shrank in size. 

Ethnographic accounts of the Western Shoshone (e.g.. Steward 1938, 1939; 

Thomas et ai. 1986) and Northern Paiute (e.g., Kelly 1932; Park et al. 1938; Steward and 
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Wheeler-Voegelin 1974), both of whom historically occupied a range of Great Basin 

environments akin to those of the early Holocene eastern Great Basin, support the above 

land use inferences. Where lakes and wetlands predominate, for example, as in the 

Malheur Basin, Carson and Humboldt sinks, and Pyramid Lake, residential mobility was 

low (and logistically oriented) on at least a seasonal basis (Fowler and Liljeblad 1986). 

In drier areas, like much of western Utah today, Shoshone and Paiute bands "followed a 

more mobile or generalized seasonal round" (Fowler and Liljeblad 1986:437), which is 

described as involving "little resource specialization" and apparently entailed moving 

from patch to patch, forager-style. 

Archaeological evidence likewise supports the view that in wetter parts of the 

Great Basin, late Paleoindians utilized lake and marsh resources extensively (e.g. Aikens 

1970; Aikens and Madsen 1986; Bedwell 1973; Davis 1978; Eiselt 1997; Elston 1982, 

1986; Greenspan 1994; Hester 1973; Madsen 1982; Mehringer and Cannon 1994; 

Wigand 1997; Willig 1988, 1989). While settlement patterns are rarely discussed, 

Kelly's (1983, 1995) environmental model would again suggest that concomitant land 

use was logistically oriented. In the dry Great Basin (shadscale and sagebrush vegetation 

communities), on the other hand, antelope, deer, jackrabbit, cottontail, sage grouse and 

rodents are among the most common components of early Holocene faunal assemblages 

(e.g., Basgall and Hall 1993; Douglas et al. 1988; Grayson 1977; Hall 1993). Generally 

speaking, these resources in the context of vast dry landscapes would probably have been 

procured within a system marked by high residential mobility. 
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Like the Plains then, and despite dramatic differences in resource structure, the 

Great Basin would have seen low residential mobility on at least a seasonal basis during 

the late Paleoindian period, as well as forager-style land use at certain times of year or 

under certain climatic conditions. Also as on the Plains, however, it is to be expected that 

sites representing logistical use of the Great Basin landscape will be disproportionately 

represented in this research. First, sites associated with marshes and wetlands are 

clustered in those areas, rather than spread across vast tracts of dry desert. 

Archaeologists and private collectors, both of whom contributed to the study assemblage, 

typically concentrate their reconnaissance/collection efforts near water. Second, long-

term residential bases of a collector system generally accumulated a far greater density of 

artifacts, and will thus be far more visible than a short-term forager camp or location at 

which fewer items were used and deposited (Binford 1980). 

Given the expectation that logistical mobility will be the dominant pattern of land 

use indexed by the projectile points in this study, then, the Great Basin, like the Plains, 

should yield a large body of late Paleoindian projectile points of tough materials, large 

size, significant time and energy investment, standardized hafting element, and with a 

low incidence of reworking and high incidence of breakage. Also as on the Plains, 

however, a minority corpus of points might show opposite characteristics, perhaps 

correlating with the geographically restricted dry portions of early Holocene western 

Utah, or with drier annual cycles over the course of the 2500 years between 10,000 and 

7,500 B.P. 
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Colorado Plateau 

The Colorado Plateau, which now and during the early Holocene is best 

characterized as semi-desert, invites a land-use strategy of very high residential mobility, 

which could take full advantage of the ubiquitously scattered and relatively inaccessible 

primary and secondary biomass of the region. This strategy would be similar to that 

documented for the dry Great Basin (Aikens and Madsen 1986). The Colorado Plateau, 

though better watered than the Great Basin, did not support wetlands during the early 

Holocene, and thus would not have been conducive to the reduced residential mobility 

inferred for some Great Basin Paleoindians (Schroedl 1991). 

In trying to understand use of the Colorado Plateau by hunter-gatherers, it is 

telling to examine the historic distribution of Utes, whose collective territory ranged from 

Sevier and Utah Lakes in the west across the northern Colorado Plateau and Southern and 

Central Rockies, to the Colorado Front Range in northern Colorado and the Sangre de 

Cristo Mountains in the south. 

Of eleven pre-reservation band territories distinguished by Callaway et al. (1986), 

none center on the Colorado Plateau itself Three encompass the area immediately 

surrounding Sevier and Utah Lakes, which are part of the (lake-side) Great Basin; two 

occupy the area designated as Great Basin mountains for this research; and the remaining 

six occupy various parts of the Rocky Mountains. While the Colorado Plateau proper 

was lightly used by historic Utes (Smith 1974; Stewart 1942), evidence suggests that it 

was not a locus for hunter-gatherer occupation in the way that surrounding regions were, 

undoubtedly because primary and secondary biomass accessibility was very low. 
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What little archaeological evidence documents early Holocene occupation of the 

Colorado Plateau supports the view that late Paleoindian groups also ranged lightly over 

the area, exploiting both the primary and secondary biomass to the extent that they could 

(Aikens and Madsen 1986; Schroedl 1991). At Sudden Shelter, species present in early 

Holocene levels include mule deer, pronghom, mountain sheep, cottontail and other small 

animals, and it has been suggested that (Jennings et al. 1980:199) "[the earliest 

occupation, from] 8,400 to 7,250 B P. was apparently a time of consistently light use." 

The early Holocene levels at Cowboy Cave (Hogan 1980; Jennings 1980), the only other 

Colorado Plateau site in the project area to have yielded subsistence remains from this 

time period, contained coprolites with sunflower, sand dropseed, and other plant species, 

indicating that the site was used in the late summertime, with a focus on plant 

exploitation. A few rabbit bones were the only faunal remains present (Lucius 1980). 

If use of the Colorado Plateau landscape during the early Holocene was indeed in 

keeping with a strategy of high residential mobility, then characteristics of late 

Paleoindian projectile points in that region should be consistent with those suggested for 

forager systems in Tables 3.3 and 3.5: non-selective use of raw material, small size, de-

emphasis of craftsmanship, low energy investment in knapping, expedient and extensive 

repair, little standardization, little attention to the haft, and low degree of breakage. 

Rocky Mountains 

Returning a final time to Table 3.4 to evaluate the primary and secondary biomass 

accessibility of the Southern Rockies and likely human land use correlates, one is 
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immediately struck by the extreme variability among zones in this regard. Within as 

short a linear distance as 25 km (Benedict 1992b), a hunter-gatherer in the Southern 

Rocb'es could progress from a parkland with high secondary biomass accessibility, to 

evergreen forests of the montane and subalpine zones with much lower secondary 

biomass accessibility, to the tundra of the alpine zone, where accessibility once again 

increases slightly. 

It might be predicted from this data that the low primary biomass and high faunal 

accessibility of parklands (grasslands) and alpine (tundra) would promote logistically-

organized land-use, while the higher primary biomass and dispersed nature of fauna in 

the foothills (woodlands) and montane and subalpine (evergreen forest) zones might 

instead promote increased residential mobility. While this picture may be accurate to an 

extent, it is significantly complicated by two factors: the seasonal shifts of secondary 

biomass in a vertically-oriented mountain environment; and the compressed distance 

between zones which could support flexibility in land-use strategies not feasible on a 

homogeneous horizontal landscape. 

The importance of seasonal variability in the mountain environment is well 

illustrated by comparing the tundras of the horizontal arctic and the vertical Rocky 

Mountain alpine zone. To survive the arctic winter, tundra-adapted caribou have been 

documented to migrate some 5000 km to the milder forests of Canada. This is a distance 

that hunter-gatherers cannot reasonably cover in an attempt to procure them (groups like 

the Nunamiut overcome the problem through storage of caribou meat obtained during fall 

hunts [Binford 1978]). The Rocky Mountain alpine (tundra) zone is as inhospitable as 
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the arctic during the winter, but escaping it requires seasonal occupants such as elk, deer 

and bighorn sheep to migrate on the order of a dozen kilometers—an easy day's walk— 

downslope to milder parks and foothills. 

From the perspective of secondary biomass availability in the mountains, this 

means that accessibility of any particular environmental zone fluctuates dramatically on a 

seasonal basis. Rocky Mountain tundra may have a moderate secondary biomass 

accessibility in the late summer and early fall, but the value drops to zero once frigid 

temperatures and deep snows take hold. Lower elevations, on the other hand, experience 

an increase in secondary biomass accessibility in the colder months (November to April), 

as animals crowd into the geographically limited zones that can support them. Herd sizes 

likewise increase in protected valleys, parks, and foothill environments, as deer, elk, 

pronghom, and mountain bison (prehistorically) take advantage of concentrated forage 

(Knight 1994). 

Humans are also precluded from accessing high elevation mountain zones during 

the winter, such that (assuming they don't leave the mountains entirely), they will 

necessarily spend the winter months in foothills or sheltered valleys and parks. Kelly's 

(1983) model predicts that such occupation would be logistically organized to take 

advantage of the large herbivore herds congregating in the same environments, a pattern 

in fact documented for historic Southern Rocky Mountain Ute groups (Jorgensen 

1984:20, cited in Callaway et al. 1986), who during the winter relied on the hunting of 

"immense herds of buffalo... [and] large herds of500 or more antelope." Smith (1974) 

reported similar observations for the northern Ute of Colorado and Utah. 
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As winter gives way to spring and summer, herbivores make their way upslope, 

following vegetation as it blooms earliest (typically April) in the foothills, and eventually, 

by late July, in the highest reaches of the alpine zone. Humans wishing to exploit edible 

plants and the migrating herbivores in the warmer months might adopt a more 

residentially-mobile land use strategy. The forests of the montane and subalpine zones 

have extremely inaccessible primary and secondary biomasses, and edible plants and 

dispersed herbivores would be hunted out of any given area quickly, requiring frequent 

residential shifts. Such high residential mobility characterizes known occupants of 

similar (but horizontally-oriented) environments (Kelly 1983), including the Micmac 

(LeClerq 1910), Montagnis (Helm 1972; Rogers 1972), and Ona (Gusinade 1934). It also 

appears to characterize non-winter use of the Rockies by some Ute tribes (Smith 1974). 

At this point, however, it is necessary to consider the other complicating feature 

of the mountain environment: the spatial compression of zones. The Micmac, 

Montagnis, and Ona occupy, exclusively, vast tracts of boreal forests, where, as Kelly 

(1983 :291) points out, "trying to reside in only a few places and exploit fauna through 

logistical mobility would be impossible." In the mountains, however, the woodlands of 

the foothills zone and the forests of the montane and subalpine zones do not extend over 

great distances—any one zone may extend for only a few kilometers. It is thus 

conceivable that logistically-oriented land use might be feasible (though not required) in 

non-winter months as well. 

For example, from a base camp in a mountain park, hunter-gatherers could on 

subsequent days move downslope to the foothills, harvesting available plants or hunting 
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dispersed deer; they could hunt antelope or jackrabbits in the park itself; they could move 

upslope in an effort to procure dispersed deer, elk, or moose in the montane and 

subalpine zones; or they could organize a communal bighorn sheep hunt in the high 

country of the alpine zone. Moreover, from a large park ringed by mountains, the group 

could exploit new vertical segments over a period of time, thus not driving or killing off 

all game in the vicinity as quickly as in the flat forests of the Micmac. 

This kind of flexibility has been observed among the historic Washoe, who 

occupied the Sierra Nevada mountains on the Nevada-California border (D'Azevedo 

1986; Downs 1966). The Washoe established year-round settlements in valleys at around 

1500 m asl elevation, generally near streams and within a day or two's reach of several 

ecological zones. As D'Azevedo (1986:472) explained: 

Small groups ranged in highly divergent and independent strategies of 
subsistence during the seasonal cycle of procurement. Temporary mobile 
camps might be utilized anywhere in the region at different times of the 
year... the permanent settlement sites were not abandoned during 
intensive periods of hunting and gathering, for elderly persons and young 
children might remain there while other members of the family moved 
about on the food quest, living in temporary camps in the valleys and 
mountains... The Washoe appear to have been less compelled to continual 
movement over vast stretches of land in the food quest than was the case 
for many of the Northern Paiute and Western Shoshone. 

The Washoe, even during the warm months, sometimes used the Sierra Nevada 

environment logistically, exploiting various resources at various elevations but returning 

to permanent valley residences. At other times, groups of Washoe embarked on a long-

term series of frequent residential shifts, forager style. 

Although archaeological evidence for late Paleoindian use of the Rockies is 

somewhat scarce, extant data nonetheless suggest that land use flexibility akin to that 
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seen among the Washoe and Ute probably characterized the late Paleoindian period as 

well (refer to Chapter 1 for details on the following and other sites). Some localities, 

such as Medicine Lodge Creek (Prison 1991) and Barton Gulch (Davis 1993; Davis et al. 

1988, 1989) in the Rocky Mountain foothills and a mountain park respectively, show 

extensive evidence for storage, diverse artifact assemblages, and other characteristics 

consistent with residential base camps of logistically-organized systems (Binford 1980). 

Others, such as Caribou Lake in the Colorado Front range (Benedict 1985; Pitblado 

1999), yield more limited artifact assemblages and are typically interpreted to be short-

term camps, although it is generally unclear whether such sites should be considered 

"field camps" (components of a logistically organized system) or "residential bases" (of a 

residentially mobile group). 

Archaeological and ethnographic data, coupled with environmental parameters, 

clearly suggest that variability and flexibility are keys to understanding late Paleoindian 

use of the mountain landscape. With this in mind, predictions regarding Rocky Mountain 

projectile point technology are offered. Mountain parks, which are in effect mini-

grasslands or shrublands supporting large herds of bison and antelope, should always 

yield evidence for logistically-organized land use, with projectile points consequently 

large, well-crafted, and otherwise flilfilling the criteria outlined in Tables 3.3 and 3.5. 

This would be true whether the parks were used only in winter, when animals are 

particularly concentrated there, or throughout the year when they are less dense, but still 

aggregated. 
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Projectile points recovered in foothills settings should also reflect primarily 

logistically-oriented land use. If groups occupied the mountains year-round, then they— 

like deer, elk, and other high-country dwellers—had little choice but to over-winter in 

sheltered foothills settings, where a logistical strategy could have readily taken advantage 

of the fauna concentrated there. Moreover, if the mountains were used seasonally by 

lowland-adapted people, and if the season of use encompassed the colder half of the year, 

then the same pattern of logistically-organized use is to be expected. In both cases, 

projectile point technology would be similar to that noted above for parks. 

It is possible that a few projectile points could index residential use of the 

foothills in the summer months, when many animals migrated back upslope to the high 

county, leaving fewer, widely dispersed animals (e.g., deer) in the foothills woodlands—a 

resource structure that would promote foraging. If they are present at all, however, these 

artifacts are expected to be under-represented, because sites that produce them will be far 

subtler "locations" {sensn Binford 1980) than large Medicine Lodge Creek-esque 

residential bases that are unlikely to be missed by archaeologists and collectors alike. 

The montane, subalpine and alpine Rocky Mountain zones will clearly yield 

projectile points deposited exclusively during the warmer months of the year, when these 

environments were accessible to humans. Despite the fact, however, that Kelly's (1983) 

model alone would predict a forager-model for use of these biomes, it is expected that 

during those warmer months, both logistical and residential land use strategies would 

have been practiced—a flexibility permitted by the compressed geography of the 

mountains and in fact supported in the ethnographic literature. As a result, projectile 
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points meeting criteria for collectors and foragers should be found at these higher 

elevations. That is to say, the montane, subalpine and alpine zones of the Rocky 

Mountains should yield two populations of projectile points: one of tough materials, 

large size, excellent workmanship, and greater standardization; the other of various stone, 

smaller size, greater expediency of manufacture, and more extensive reworking. 

Sunmaiy -Environment, Land Use, atidProjectile Point Technology 

The early Holocene resource bases of the Plains, Rocky Mountains, Colorado 

Plateau, and Great Basin of the project area, as assessed through accessibility of primary 

and secondary biomass, are highly variable, and are liable to have promoted very 

different land use strategies and very different projectile point technologies on the part of 

occupants 10,000 to 7,500 years ago. On the Plains, where inedible grasses make up the 

bulk of the primary biomass, late Paleoindian hunter-gatherers focused on the hunting of 

bison, probably through strategies incorporating high residential and logistical mobility, 

depending on the season. 

In the eastern Great Basin of the project area, dramatically different conditions 

prevailed as expansive marshes supplied a wide variety of floral and faunal resources to 

people year-round, reducing their need to shift residences frequently. As on the Plains, 

logistical mobility was practiced on at least a seasonal, and possibly a nearly full-time 

basis. Enhanced by factors relating to survey bias and visibility of logistical "locations" 

and "residential bases," projectile points from both the Plains and Great Basin should 

meet the criteria outlined for "collectors" in Tables 3.3 and 3.5. 
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In drier portions of the Great Basin and on the Colorado Plateau, low primary and 

secondary biomass accessibility and a predominance of faunal species that disperse 

across the landscape probably required that people using the environment practice very 

high residential mobility. Logistically-organized land use would have been impractical 

under such environmental constraints, but moving frequently would have allowed people 

to harvest scarce and ubiquitously scattered resources. Projectile point technology under 

these circumstances should be consistent with "forager" correlates in Tables 3.3 and 3.5. 

The Southern Rockies are undoubtedly the region of the Colorado - Utah project 

area that allowed the greatest flexibility in land use, at least during the warmer months of 

the year. In the winter, Paleoindians wishing to use the mountains would necessarily 

have occupied only the lower foothills and parkland zones, and would have adopted 

logistically-organized land use strategies and concomitant projectile point features. In the 

summer, vertically-oriented variability in the montane, subalpine, and alpine biomes 

allowed hunter-gatherers considerable flexibility in moving across the landscape, such 

that both foraging and collecting strategies could have been practiced. Two populations 

of projectile points, featuring all of the characteristics outlined in Tables 3.3 and 3.5 are 

therefore expected at these higher altitudes. 

Predictions offered here regarding late Paleoindian projectile points in the 

Southern Rockies and adjacent regions are tested primarily through technological 

analyses of the nearly 600 projectile points from the Colorado - Utah project area. These 

data, focusing upon relevant characteristics—size, craftsmanship, incidence of breakage 

and reworking, and so on—are presented in Chapters 8-10. Data on raw material 
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selection, reported in Chapter 1, illuminate whether particular regional assemblages of 

projectile points are made of the sorts of materials predicted for that region. Chapter 12 

summarizes all of the pertinent data, and systematically evaluates whether they do or do 

not substantiate the inferred land use strategies for the Rockies themselves, as well as the 

adjacent Plains, Colorado Plateau, and Great Basin. 
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CHAPTER 4 

LATE PALEOINDIAN PROJECTILE POINT TYPOLOGY 
IN THE WESTERN UNITED STATES 

Introductory Statement 

Chapters 2 and 3 introduced background information pertinent primarily to the 

issue of how late Paleoindian groups organized their use of the Southern Rocky 

Mountains and adjacent landscapes. This chapter, which presents in detail the project 

projectile point typology, provides part of the framework for addressing the issues of the 

extent and the timing of human use of the Southern Rockies, 10,000 - 7,500 years ago. 

In terms of the extent of occupation of the Southern Rockies, as discussed in some 

depth in Chapter I, a typological analysis provides the means and language for assessing 

whether projectile points from the Rocky Mountain region do or do not differ in basic 

morphological and technological respects from those of the adjacent Plains, Colorado 

Plateau, and Great Basin. Identifying in the Rockies a projectile point type or types 

unique to that environment would suggest more extensive use of that environment. 

Identifying only types commonly found in adjacent lowland regions, on the other hand, 

would indicate more sporadic use of high altitudes by otherwise lowland-adapted groups. 

Timing-wise, projectile point types are chronologically diagnostic, although 

timeframes must be carefully constructed based on unequivocal associations of artifacts 

and datable materials. Once understood, however, the chronological contexts of point 

types defined for the research can be superimposed across their geographic distribution in 

the Southern Rockies and adjacent regions, thereby illuminating the timing of occupation 
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of each. If the Rockies yield projectile points of "Type A," for example, and the age of 

"Type A" points has been established, then the timing of mountain occupation will be 

clarified. 

Before introducing the project-specific typology, a few comments about the 

nature and purpose of typologies—and particularly this typology—are in order. 

Typologies of any kind are research tools, not ends in and of themselves, and they can 

serve to address various issues at scales ranging from the individual to the community to, 

for that matter, the continent (Bamforth 1991). For this research, the projectile point 

typology is called upon to highlight variability at the regional scale, which as outlined in 

Chapter I will be correlated with late Paleoindian adaptational strategies (as opposed to 

strict ethnically-defined group boundaries). 

The key to success in this endeavor lies in identifying those projectile point 

features that index large-scale adaptive variability, rather than smaller-scale (e.g., 

individual flintknapper) variation. In this vein, Bradley and Stanford (1987) have 

suggested that overall point morphology and basic reduction strategies vary at scales 

beyond that of the individual, whereas tiny variations in finishing techniques or retouch 

patterns are liable to be regionally irrelevant. Bamforth (1991:312) concurs, noting that 

"major" typological features such as outline form, which are consistent across multiple 

sites, are most likely to correlate with broad-scale variability, while "minor" differences 

not replicated firom site to site are likely attributable to individual idiosyncrasies. 

To ensure that types defined for this research were distinguished on the basis of 

appropriate variations in overall morphology and reduction strategy, the typology was 
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constructed only after an exhaustive literature search had been conducted and only after 

all 589 specimens in the project assemblage had been analyzed. This strategy brought to 

light the range of variability in the sample, at once highlighting basic morphological and 

technological themes and making it possible to filter out "minor" differences not 

replicated across multiple sites. Sixteen projectile point types (in two general 

morphological classes, stemmed and lanceolate) were thus defined, discussion of which 

forms the crux of the remainder of this chapter. 

For each of the sixteen projectile point types, descriptions of all subsumed 

existing types are provided (many of which were originally defined to highlight 

variability not pertinent at the regional scale of this project), as are distillations of key 

characteristics. While including original type descriptions is cumbersome, it is important 

to do so because this allows the reader to understand how classes defined for this research 

interface with previously assigned type labels. Line drawings of specimens from the type 

sites and other key localities are also supplied, again to help show precisely what is meant 

by particular type names. The drawings, which have been culled and adapted from many 

sources, have in all but one case (Fig. 4.26c) been scaled to actual size to facilitate 

comparisons. 

Finally, and of critical importance for chronological inferences drawn later, 

radiocarbon dates from the type sites and other known manifestations of the various 

complexes are presented to clarify known chronological contexts for the various point 

classes. Acceptable radiocarbon assays (those without evidence of contamination and 

obtained in solid association with projectile points meeting criteria here defined) are cited 
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in tables that include sites of origin, lab designations, numbers of dates obtained, and 

materials dated. For visual clarification, dates are also presented graphically in a series of 

figures, with each site represented by a single date (derived, where justified, via the Long 

and Rippeteau [1974] averaging method). In a summary section following the typology, 

radiocarbon ages of all point types are summarized and juxtaposed in a final table (Table 

4.12) and figure (Fig. 4.37), which together facilitate basic chronological comparisons 

and interpretations. 

Project Typology 

Stemmed Points 

ScottsblufT (Cody Complex; Fig. 4.1; map Fig. 4.2) 

Although Scottsbluff and Eden points were named as early as the 1930s - 1940s, 

it was Wormington (1957) who first proposed that the two point types, together with 

"Cody" knives, be considered members of a broader, late Paleoindian-aged "Cody 

Complex." The various artifact types have been found in tandem at many western Plains 

localities, best-known of which is the Homer site, which consequently became known as 

the Cody Complex type station (Frison and Todd 1987; Jepson 1953a, b; Wedel 1961; 

Wormington 1957:136). 

While endorsing application of the broad "Cody Complex" designation, 

Wormington (1957:136) also felt that it was inadvisable to drop the separate 

"Scottsbluff' and "Eden" labels from usage, because "distributional and typological 

studies suggest that in some cases (their) differences may be of chronological 
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Fig. 4.1. Scottsbluff- (a-b) Type I (ScottsblufTBison Quarry [Sellards 1952:69] 
and Finley [Frison 1991:64]); (c-d) Type II (ScottsblufTBison Quarry [Sellards 1952:69] 
and Homer [Frison 1991:64]) 

MS 

cm 
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Fig. 4.2. Locations of Scottsbluff sites. (1) Finley; (2) Fletcher; (3) Hell Gap; (4) 
Homer; (5) MacHaffie; (6) Medicine Lodge Creek; (7) Scottsbluff Bison Quarry; (8) 
Heron Eden; (9) Mammoth Meadow 
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km 

significance." The distinction between the two types is retained in this typology, because 

as Wormington suggested, there is a clear difference in geographical distribution of 

Scottsbluff and Eden points in the Utah-Colorado project area. Moreover, the two classes 

can always be lumped back together in a broad "Cody" class. 

The Scottsbluff projectile point type site is the Scottsbluff Bison Quarry in 

western Nebraska (Barbour and Schultz 1932; Schultz and Eisley 1935, 1936), where 
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what Wormington later (1957:137) designated "ScottsblufFType F specimens (Fig. 4.1a, 

b) were first recovered. Wormington (1957:267) described Type I specimens as having 

triangular or parallel-sided blades, small shoulders, and broad stems. Flaking patterns 

range from transverse parallel to irregular, and cross sections are thick ovals. Basal 

grinding is common. She further suggested that Type II Scottsbluff points (e.g.. Fig. 

4. Ic, d) are similar overall to Type I, but exhibit wider triangular blades, thinner 

lenticular cross sections, and better-defined shoulders. The two key characteristics 

distinguishing both Scottsbluff types fi-om the Eden/Firstview branch of the Cody 

Complex, discussed below, are their prominent stems and greater overall width. 

Table 4.1. Radiocarbon dates associated with Scottsbluff projectile points (Fig. 4.3) 

Site Radiocarbon Date Material Dated 

Finley. \VV (Prison 1991:26) 8950 ± 220 (RL-574); 9026 ± 118 (SMU-250) Bison bone; apatite 
Flctt-her. .Ubcrta (Vickcrs and 
Bc'sudoin 1989) 

9380 ± 110 (TO-1097: date on seeds located 35 cm below 
cultural bone and .Alberta/Scoitsbluff projectile points) 

25 Cyperaceae seeds 

Hell Gap. \VY. locality I (Irwin 
1968) 

8600 ±600 (1-245) Charcoal 

Heron Eden. Saskatchewan 
(Corbeil 1995) 

8930 ± 120 (S-3114); 9210 ± 110 (S-3308); 8920 ± 130 (S-3309) Bison bone 

Homer. \VV (Fri.son 1987:98) 8840 ± 140 (UCLA-697B); 8750 ± 120 (L'CLA-697.\); 7880 ± 
1300 (SI-74V. Several other dates considered unreliable. 

Burnt bone; bone; charcoal 

MacHame. .XIT. strata III & IV 
(Davi.sctal. 1991;Forbis 1962) 

8620 ± 200 (GX-15152); 8280 ± 120 (GX-15I53-G); 7905 ±435 
(GX.15153-..\); 8100 ± 300 (L-578.A. sohd carbon method) 

Charcoal flecks; bone 
collagen; apatite; charcoal 

Mammoth .Meadow I. .MT 
(Bonniclisen et al. 1992) 

9390 ±90 (TO-I976) Charcoal 

Medicine Lodge Creek. \VV 
(Prison 1991:28) 

8830 ± 470 (RL-446) Charcoal 

Key chaiacteristics: Scottsbluff Types I and H 
Median C-14 age (see Table 4.12): 8,920 B.P. 
C-14 age range (see Table 4.12): 9,400 - 8,300 B.P. 
Typical size: Medium to large 
Flaking pattern: Transverse parallel to irregular 
Haft outline: Stem short with parallel to sb'ghtly expanding sides 
Base shape: Straight to very slightly concave or very slightly convex 
Transverse aoss section: Oval (thick—T5fpe I; thin—Type II) 
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Comments: Key differences between Scottsbluff and Eden/Firstview are 
pronounced stem and greater maximum width of Scottsbluff 

Fig. 4.3. Radiocarbon dates from deposits with Scottsbluff projectile points 
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Eden/Firstview (Cody Complex; includes San Jon/Kersey/Portales types; Fig. 4.4, map 
Fig. 4.5) 

Fig. 4.4. Eden/Firstview. (a) Eden (Finley, WY [Prison 1991:64]); (b) Firstview (Olsen-
Chubbuck, CO); (c) San Jon (San Jon, MM [Knudson 1995:392]); (d) Kersey (Jurgens, 
CO); (e) Portales (Blackwater Draw, MM [Sellards 1952:71]) 

a b e d  e  
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This projectile point class is intended to capture those members of the Cody 

Complex that lack the prominent stem of Scottsbluff, described above. The type locality 

for Eden (Fig. 4.4a) is the Finley site (Howard, Satterthwaite and Bache 1941; Howard 

1943; Moss et al. 1951), named after discoverer 0>M- Finley and located near Eden, 
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Fig. 4.5. Locations ofEden/Firstview sites. (1) Finley; (2) Hell Gap; (3) Homer; (4) 
Jurgens; (5) Lamb Spring; (6) Blackwater Draw; (7) Lubbock Lake; (8) Heron Eden; (9) 
Frasca; (10) Olsen-Chubbuck; (11) Mammoth Meadow; (12) San Jon; (13) Lime Creek 
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Wyoming. Wormington (1957:267) described Eden projectile points as similar to the 

ScottsblufF type, but with a narrower width relative to their length. She noted, too, that 

the "insets" that define stems are subtle, and that stems are often the product only of basal 
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grinding. Flaking patterns of Eden points are collateral or transverse, and they create a 

pronounced median ridge and diamond-shaped cross section. 

The "Firstview" type label was originally introduced by Wheat (1972) to describe 

12 projectile points from the Olsen-Chubbuck site, eastern Colorado (several points from 

which are among those analyzed for this research; e.g.. Fig. 4.4b). Wheat (1972:125) 

described these artifacts as, 

lanceolate or leaf-shaped, full-bodied points, with stems, when present at 
all, produced only by heavy edge-grinding. Bases are predominantly 
straight, but a few are slightly concave or convex, and tend to be wedge-
shaped. They range from relatively broad points with flattened lenticular 
cross-section to relatively narrow points with a median ridge occasionally 
approaching a diamond-shaped cross-section. All of the points have 
convex edges which tend to expand gently from the base to about mid
point, from which they curve to a relatively sharp point...as a series, these 
specimens are characterized by extremely fine workmanship and excellent 
flaking. 

The term "San Jon" was first used by Roberts (1942:7) to describe a single late 

Paleoindian point from the San Jon site (eastern New Mexico) as a "roughly chipped, 

thick-bodied blade with a square base, parallel sides and rounding tip" (Fig. 4.4c). 

Roberts (1942:8) did not advocate that the single specimen be rigidly defined as a type, 

commenting only that "it is probably best, for the time being, to refer to the present type 

as the San Jon point, adding the proper qualifier when its affinities have been 

determined." Thirty-five years later. Wheat provided a true type description for San Jon 

(along with Firstview), in his Olsen-Chubbuck report. He wrote (1979:145): 

San Jon points have blades which are parallel-sided or slightly convex, 
with lenticular cross-sections sometimes approaching a pronounced 
median ridge. Shoulders are small to very small, sometimes produced 
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only by grinding. Stems are squarish with straight base, and are ground. 
Flaking is transverse parallel to slightly irregular, generally very good. 

Shortly thereafter. Wheat (1976) concluded that "San Jon" was, after all, an invalid type 

label, and he reclassified all of the Olsen-Chubbuck projectile points as "Firstview." 

Knudson (1995:396) also rejected the San Jon type after reanalyzing the type specimen 

and one other San Jon point, arguing that "it is moot to call them part of the Cody, 

Firstview, or PortalesComplexes..." 

Wheat's (1979) work at Jurgens, another late Paleoindian site in eastern Colorado, 

led him to differentiate yet a third manifestation of the Cody Complex: the Kersey point 

(Fig. 4.4d), named after a nearby town. As he (1979:77) explained. 

Kersey points may be defined as long, relatively narrow, unstemmed 
points characterized by parallel flaking. The fiake scars are shallow and 
generally narrow... The flakes terminate at a low to moderate median 
ridge, occasionally approaching a diamond cross section... The base is 
characteristically straight and precisely squared at the comers, but a few 
are very slightly concave to very slightly convex. There is no true stem, 
but hafting areas are marked entirely by lateral grinding, being otherwise 
the full width of the blade... 

In the case of Kersey, San Jon, and Firstview, the features that seem to be 

most relevant in distinguishing them from Eden in Wheat's (1972, 1979)—and 

others'—minds are their sometimes greater width, lenticular cross-section, and/or 

more southerly geographic distribution. But as Bradley and Prison (1987:225) 

and Bamforth (1991) have aptly observed, the assemblages from Olsen-Chubbuck 

(Firstview) and Jurgens (Kersey), at least, have not been clearly shown to differ 

significantly from other Cody Complex artifacts, and should therefore be 

considered Cody themselves. 
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The final projectile point subsumed under the Eden/Firstview heading is 

"Portales" (Fig. 4.4e), a term first invoked by Sellards (1952:72) to describe 23 

projectile points excavated from Horizon 5 at Blackwater Draw (BWD) No. 1. 

Though he failed to provide detailed descriptions of the 23 points, Sellards 

compared members of the BWD assemblage to Eden, Scottsbluff, San Jon, and 

Plainview. He further argued (Sellards 1952:74) that the artifacts should be 

understood as representing the arrival of a new culture on the High Plains, and 

that they should be designated "Portales Complex." 

Table 4.2. Radiocarbon dates associated with 
Eden/Firstview projectile points (Fig. 4.6) 

Site Radiocarbon Date Material Dated 

Blackwater Draw. N'M (Haynes 
1967b; Ha>Ties and Agogino 1966: 
Haviies 1995: Joluison and 
Hoilidav 1997) 

9890 ± 290 (A-489); 8830 ± 160 (V-2488): 8690 ± 70 
(SMU-1671); 8970 ±60 (SMU-1672) 

First two carbonaceous silt; 
second two humates fhim bone 
bed 

Finlcy. \VV (Prison 1991:26) 9026 ± 118 (SMU-250): 8950 ± 220 (RL-574) Bison bone 
Frxsca. CO (Futgiiam & Stanford 
1982) 

8910 + 90 (SI-4848) L'ncharred bison bone 

Hell Gap. \VY. locality III (Ir\vin 
1968) 

9050 ± 160 (.V753C3); 8890 ± 110 (.\-753.\) •Apatite; collagen 

Heron Eden. Saskatchewan 
(Corbeil 1995) 

8930 ± 120 (S-3114); 9210 ± 110 (S-3308); 8920 ± 130 
(S-3309) 

Bison bone 

Homer. \VY (Prison 1987:98) 8840 ± 140 (UCLA-697B); 8750 ± 120 (UCL.A-697A): 
7880 ± 1300 (SI-74); a few other dates deemed 
unreliable. 

Burnt bone: bone; charcoal 

Jurgens. CO (Wheat 1979) 9070 ±90 (SI-3726) Combined charcoal pieces 
Lamb Spring. CO (Rancieret al. 
1982: Stantbrd et al. 1981: Wedel 
1965) 

8870 + 350 (M-1463); 7870 ± 240 (St-452: believed to 
be contaminated) 

Bison bone collagen 

Lime Creek. NE (Davis 1962:31) 9524 + 450 (C-471; ma.\imum—underlies cultural zone) Chaired wood 
Lubbock Lake. Firstview LeveL 
TX(/ohnson and Hoilidav 1987. 
I997:HollidayetaL 1983) 

8585 ± 145 (SI-5499); 8130 ± 80 (SMU-1089; same 
sample as SI-5499); 8655 ±90 (SI-4I77>; 8210 ±240 
(SMU-8300:7980 ± 180 (SMU-827) 

Huim'n; humic acid: humin; 
humic acid (all from marsh 
sediments): humates 

Mammoth Meadow L srT 
(Bonnichsen etal. 1992) 

9390 ±90(TO-1976) Charcoal 

Olsen-Chubbuck. CO (Wheat 
1972: Holliday et aL 1999:450) 

10.150 + 500 (.•\r744); 9290 + 60 (NSRL-2801. C.A.\IS-
31812); 9340 ±60 (NSRL-2797.CAMS-31813); 9350 ± 
70 (XSRL-2797, CA.MS-32682); 9370 + 60 (NSRL-
2799, C\MS-32683); 9420 ±60 (NSRL-2798, C.AMS-
24968); 9460 ± 50 (NSRL-2801. C.A.MS-32684y. 9480 ± 

A-744 bison hoof collagen; 
others bone gelatin 
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Site Radiocarbon Date Material Dated 

60 (NSRL-2799. CA.\lS-31814) 
San Jon. XM (Hill et al. 1995; 
Havnes et al. 1967; Hester 1975) 

8360 ±210 (.^-7864) CNote: 2 pre-l 1,000 B.P. dates 
obtained, same stratum); 8275 ±65 (A-7438.1); 7300 ± 
800 (.\-713B) (deemed "probablv unreliable") 

Organic-rich lacustrine mud; 
humates; humates 

Fig. 4.6. Radiocarbon dates from deposits with Eden/Firstview projectile points 
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Key chaiacteristics: Edei^irstviewr 
Median C-H age (see Table 4.12): 8,950 B.P. 
C-14 age range (see Table 4.12): 9p00 - 8,200 B.P. 
Typical size: Large 
Flaking pattern: Collateral to transverse parallel, usually well-executed 
Haft outline: Stem short and subtle, with parallel sides 
Base shape: Straight to very slightly concave or very slightly convex 
Transverse cross section: Diamond to sub-diamond/lenticular 
Comments: Key differences between Scottsbluff and Eden are pronounced stem 

and greater maximum width of Scottsbluff 

Alberta (Fig. 4.7, map Fig. 4.8) 

There is no type site per se for Alberta. The name was suggested by Wormington 

(1957:134) to describe surface finds in southern Alberta and Saskatchewan. The style 

was first recovered in situ, however, at the Hell Gap site in southeastern Wyoming (Irwin 

1968; Fig. 4.7a), which has consequently come to be known as the Alberta type locality. 

Wormington (1957; 134) observed that Alberta points "are commonly found in sites that 

yield Scottsbluff points, and they resemble them sufficiently that it seems probable that 

there is some relationship." Most agree, although while some researchers include Alberta 

within the Cody Complex (e.g., Agenbroad 1978; Bamforth 1991), others separate it and 

view it as Cody's immediate precursor (e.g., Bradley and Frison 1987; Howard 1943; 

Wormington 1957). 

Wormington's description of the Alberta point type (1957:134) compares it to 

Scottsbluff, noting that Alberta is "larger, the stem is longer, the base is slightly convex, 

and the tip is somewhat blunted." Irwin-Williams et al. (1973:48) compared Alberta to 

the Hell Gap complex that chronologically preceded it, observing that while Alberta 

continues the "stemming" trend begun with Hell Gap, it differs in some important 

respects fi-om the earlier complex: 
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...the stem is proportionally shorter, averaging about one-third the length 
of the piece; it is now well defined by basal retouch, and is parallel-sided 
or expanding. The blade tends to be markedly parallel-sided. Centrally-
directed flaking tends to produce a diamond-shaped cross section. 
Grinding is confined to the stem area defined by the abrupt shoulders. 

Fig. 4.7. Alberta, (a) Hell Gap (illustration by Isobel Nichols); (b-c) Hudson-Meng 
(Agenbroad 1978:69) 

a  b  c  

cm 
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Fig. 4.8. Locations of Alberta sites 

1. Fwtcmr 
2. Hell Oap 
3. HomM-
4. Hudson-Meng 
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Table 4.3. Radiocarbon dates associated with Alberta projectile points (Fig. 4.9) 

Site Radiocarbon Date Material Dated 

Flslcher. .-UbMa (Vickers and 
Briaudoin 1989) 

9380 ± 110 (TO-1097) Date is on seeds located 35 cm below cultural 
bone and .-Uberta ScottsblufTprojectile points. 

25 Cvperaceae seeds 

Hell Gap. WV. locality I (Iruiti 
1968) 

8590 ±350 (.V707) Charcoal 

Homer II, WV (Frison 1987:98) 10.060 ± 220 (M0900); 9875 ±85 (SI-4851a) Both charcoal 
Hudson-Meng. N'E (.Agenbroad 
1978: Todd and Rapson 1997) 

8990 ± 190 (S.MU-52); 9380 ± 100 (SMU-102); 9820 ± 160 (S.MU-
224); 9570 ± 60 (Beta-64321); 9380 ± 70 (Beta-64322); 9600 ±60 
(Beta-65278); 9630 + 60 (BeU-10364); 9720 ± 80 (Beta-12841) 

First two and last two 
bone; others charcoal 

Key characteristics: Alberta 
Median C-14 age (see Table 4.12): 9,470 B.P. 
C-14 age range (see Table 4.12): 9,900 - 8,600 B.P. 
Typical size: Large 
Flaking pattern: Collateral to transverse parallel 
Haft outline: Stem short with parallel sides; shoulders abrupt 
Base shape: Straight to very slightly convex 
Transverse cross section: lenticular to diamond 
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Fig. 4.9. Radiocarbon dates from deposits with Alberta projectile points 
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Hell Gap/Haskett Type I (also includes Birch Creek, Fig. 4.10, map Fig. 4.11) 

Fig. 4.10. Hell Gap/Haskett Type I. (a) Hell Gap (Hell Gap site, WY [illustrated by 
Isobel Nichols]); (b) Hell Gap (Casper site, WY [Prison 1991:61]); (c) Haskett, Type I 
(Lake Channel, ID [Butler 1965:19; Russell 1993:84]); (d) Birch Creek (Birch Creek 
rockshelters, ID [Bryan 1980:91; Swanson 1972:103]) 

a b e d  

cm 

The Hell Gap projectile point type (Fig. 4.10a, b), like Alberta (discussed above) 

and Frederick (discussed below), was defined at the Hell Gap site, near Guernsey, 

Wyoming (Irwin 1968; Fig. 4.10a). Hell Gap is similar to the Agate Basin type (also 

discussed below), but as Irwin (1968:208) pointed out. Hell Gap's hallmark is its stem. 
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the earliest true stem in the Plains Paleoindian sequence. Irwin's (1968:209) type 

description characterized Hell Gap points as follows: 

...The edges are always incurvate from the base up to a hypothetical line 
about two-thirds of the distance to the point. This latter third is wide, 
wider than any Agate Basin point and typically has a more or less blunt 
tip. The points are very well flaked with percussion followed by pressure 
style. No attempt at the regularity of flaking of some earlier Agate Basin 
points is noticed, however. The flakes feather out at the medial ridge and 
a lenticular cross-section is observed. Bases may be either convex or 
straight to very slightly concave reflecting the same basal variation found 
with Agate Basin points. Basal grinding extends for over 50 per cent of 
the edge... 

Fig. 4.11. Locations of Hell Gap/Haskett Type I sites 

1. Irawsttr 
Z H«liaap 
3. Caiptr 
4. Indian Crack 
5. Jonas-Millar 
•. Leekingbill 
7. Slsiars Hill 
8. Hatkalt 
9. Nadfish Laka Ovarhang 
10. Ilson Rockshaltar ^ 

WY 
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Colorado 
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0 416 
1 I I 
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Haskett projectile points tend to be associated with the Columbia Plateau and the 

northernmost Great Basin. The type site, excavated by Butler (1966), is named after 

Parley Haskett and is located eight miles southwest of American Falls Reservoir in the 

High Lava Plains sub-province of the Columbia Plateau, Idaho. Although the site was 

shallow and produced no datable organic remains, it did yield 22 projectile point 

fragments, eight of which were complete enough for classification as Haskett Types I and 

n. 

Type II Haskett points share many elements in common with Agate Basin, and 

they are discussed in conjunction with them, below. Type I Haskett points (Fig. 4.10c), 

however, are broadly similar to Hell Gap. According to Butler (1966:6), they are 

typically 

broadest and thickest near the top end and have a long, edge-ground basal 
section that tapers in to a narrow, relatively thin, somewhat rounded butt. 
The basal section accounts for approximately 60% of the length of the 
point...Not all the specimens are edge-ground, nor do they all have a 
decided basal taper...Specimens are bifacially flaked and lenticular in 
cross-section. They appear to have been shaped by either pressure or by 
indirect percussion flaking. The primary flake scars are broad and shallow 
and feather out near the mid-line of either face in collateral fashion. 

Interestingly, when he was attempting to relate Haskett points to other projectile 

point complexes, Butler (1966) reported showing Type I specimens to Wormington and 

Irwin-Williams. Wormington and Irwin-Williams offered the suggestion that while 

similar in form, the flaking pattern of the Haskett Type I points differed from that of 

Agate Basin. It must be kept in mind, however, that at the time they examined the 

specimen, the Hell Gap type had yet to be named. The flaking pattern of Haskett points 
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tends to be collateral, like Hell Gap points, and unlike the more regular horizontal pattern 

of Agate Basin. 

Sargeant (1973) later showed specimens from another Haskett locality, Redfish 

Overhang, to both Wormington and Prison, who both felt that Haskett, Agate Basin and 

Hell Gap were potentially related to one another, despite some technological differences 

between the complexes. These technological differences are appropriately considered 

"minor" ones {semu Bamforth 1991), and the similarities between Haskett Type I and 

Hell Gap are more compelling than the differences between them. Radiocarbon dates 

obtained for Haskett deposits tend to be consistent with those for Hell Gap, further 

suggesting that it is appropriate to consider these types as a unit. A fmal unifying feature 

of Hell Gap and Haskett is that both are virtually always found in association with bison 

remains; unlike the morphologically similar Great Basin Stemmed type, described below. 

It also appears that the Birch Creek type (Fig. 4. lOd), at least Types A and B, 

should perhaps be considered together with Hell Gap and Haskett. Swanson (1972:91) 

defined the type, explicitly stating that he viewed the Type B variety as corresponding to 

Haskett. Butler (1965:7) likewise observed that Haskett appeared to be a variant of the 

Birch Creek type. Swanson's (1972) type descriptions for the various Birch Creek sub-

varieties noted that all of them exhibit broad, collateral pressure flaking scars and a 

lenticular cross section, with Type A having a broader, flatter base than Type B. All of 

the specimens illustrated (Swanson 1972:103), except one, are broken, and it is unclear 

whether they are fragments of lanceolate points (which would ally them more closely 

with Haskett Type 11) or stemmed points, which would confirm that they are best 
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classified with Hell Gap and Haskett Type 1. The one radiocarbon date from Bison 

rockshelter, one of the Birch Creek caves, is clearly associated with a Birch Creek Type 

A point, and is on the order of 10,300 B.P., which is in line with dates for Hell Gap and 

Haskett. 

Table 4.4. Radiocarbon dates associated with 
Hell Gap/Haskett Type I projectile points (Fig. 4.12) 

Site Radiocarbon Date Material Dated 

Agate Basin. .Vrea 3 (Prison 1982) 10.445 ±110(81-4430) Carbonaceous sand 
Bison Rockshtflter. ID (Swanson 1972) I0J40± 830 (WSU-760) Bison bone collagen 
Brewster. \VV (Prison 1982) 9350 ± 450 (0-1252) Charcoal 
Casper. \VV (Prison 1974) 9830 ±350 (IU,-125); 10.060 ± 170 (RL-208) Charcoal; Collagen 
Hell Gap. \VY (Irwin 1968) 10.240 ±300 (.V500) Carbonaceous sand 
Indian Creek. .\IT. Locus B (Davis & (jreiser 1992) 10.010 ± 110 (Beta-5118); 9860 ± 70 (Beta-5119) Bulk charcoal 
Jones .Miller. CO (Graham 1987) 10.020 ± 320 (lab number unspecified) Charcoal 
Lookingbill. WY (Larson et al. 1995) 10.405 ±95 (Beta-28877) Bulk sediment 
Redllsh Overhang. ID (Sargeant 1973) 10.100 ±300 (WSU-1396); 9860 ±300 (WSU-

1395) 
Charcoal; hearth 
charcoal 

Sister's HilL WY (Haynes and Grey 1965) 9650 ±250 (1-221) Charcoal (composite) 

Key characteristics: Hell Gap/Haskett T)rpe I 
Median C-14 age (see Table 4.12): 10,(XX) B.P. 
C-I4 age range (see Table 4.12): 10,450 - 9,350 B.P. 
Typical size: Large 
Flaking pattern: Collateral 
Hafi outline: Stem long with convergent sides; shoulders smooth 
Base shape: Straight to convex 
Transverse cross section: Lenticular 
Comments: Compared to Great Basin Stemmed complex. Hell Gap/Haskett Type 

I points are extremely well made. They are also more tightly dated. 
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Fig. 4.12. Radiocarbon dates from deposits with 
Hell Gap/Haskett Type I projectile points 
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Great Basin Stemmed (GBS) (includes many named types; Fig. 4.13, map Fig. 4.14) 

Fig. 4.13. Great Basin Stemmed, (a) Lake Mohave (Pleistocene Lake Mohave, CA 
[Amsden 1937:81; Beck and Jones 1997:186]); (b) Silver Lake (Pleistocene Lake 
Mohave, CA [Amsden 1937:82; Beck and Jones 1997:186]); (c) Cougar Mountain 
(Cougar Mountain, OR [Beck and Jones 1997:186; Layton 1972:13]); (d) Lind Coulee 
(Lind Coulee, WA [Daugherty 1956, Fig. 20]); (e) Jay (Irwin-Williams 1973, Fig. 2b) 

c  d  e  

cm 
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Fig. 4.14. Locations of GBS sites. (1) Connley Caves 4, 5, 6; (2) Danger Cave; (3) Fort 
Rock Cave; (4) Henwood; (5) Hogup; (6) Last Supper Cave; (7) Medicine Lodge Creek; 
(8) Smith Creek Cave; (9) Dirty Shame Rockshelter; (10) Lind Coulee; (11) C.W. Harris; 
(12) Hatwai; (13) Wildcat Canyon; (14) Birch Creek sites; (15) Cougar Mountain Cave; 
(16) Marmes Rockshelter; (17) Ventana Cave; (18) Buena Vista Lake; (19) Sunshine; 
(20) Stahl; (21) Buhl burial; (22) Windust Cave; (23) Rogers Ridge; (24) Deer Creek 
Cave; (25) Five Mile Rapids; (26) Milliken; (27) Dunas Altas; (28) Paulina Lake 
Campground; (29) 42MD300; (30) Christmas Lake Valley; (31) Handprint Cave; (32) H-
39-47; (33) Lindoe Buffalo Kill. 
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The term "Great Basin Stemmed" (Tuohy and Layton 1977) encompasses a wide 

variety of Late Pleistocene-Early Holocene stemmed point forms that are associated 
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primarily with the Far West. Any number of other terms could have been selected to 

refer to the same group of artifacts and the adaptation(s) they represent—e.g.. Western 

Lithic Co-Tradition (Davis 1967; Davis et al. 1969), Western Pluvial Lakes Tradition 

(WPLT) (Bedwell 1970), Stemmed Point Tradition (Bryan 1980), and Intermontane 

Western Tradition (Daugherty 1962). Great Basin Stemmed was chosen for this typology 

because the concept is more inclusive than Daugherty's (1962) and Davis's (1967) labels; 

lacks the land-use connotation ofBedwell's WPLT; and was proposed prior to Bryan's 

(1980) Stemmed Point Tradition and therefore has precedence. 

Tuohy and Layton (1977) introduced the notion of a Great Basin Stemmed point 

tradition in response to terminological problems they observed in the literature of the 

time. As they put it (Tuohy and Layton 1977:1), "terms such as 'Haskett-like,' 'Lind 

Coulee-like,' 'Lake Mohave-like,' and other such hyphenated descriptions have grown 

like weeds cluttering a clear path toward understanding Desert West and Great Basin 

projectile point variations." As a result, they wrote (Tuohy and Layton 1977:2), "a 

convenient, stop-gap taxonomic device has been concocted (by two of us) to assist in our 

hour of need... We decided to assign all of the early stemmed point forms, .to a newly 

coined 'Great Basin Stemmed Series' of projectile points." 

Tuohy and Layton (1977) included as GBS such specific stemmed projectile point 

types as Lake Mohave (Campbell et al. 1937; Fig. 4.13a), Silver Lake (Amsden 1937; 

Fig. 4.13b), Cougar Mountain (Layton 1970; Fig. 4.13c), Parman (Layton 1970), Haskett 

Type I (Butler 1966), Lind Coulee (Daugherty 1956; Fig. 4.13d), "Long-stemmed points" 

(Tuohy 1969), Windust (Leonhardy and Rice 1970; Rice 1972), and Hell Gap (Irwin 
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1968). Bryan (1980), in his discussion of the similar "Stemmed Point Tradition," 

included all of these points, as well as Birch Creek (Swanson 1972) and a few others that 

are included elsewhere in this typology. 

Although in most respects the typology for this research is consistent with GBS as 

it was originally conceived, it deviates from it in two respects. First, it separates Haskett 

Types I and II, Birch Creek A and B, and Hell Gap from other members of the stemmed 

class. This decision is justified by their (a) distinctive and consistent morphology and 

flaking pattern, (b) greater investment in workmanship compared to most GBS points, 

and (c) well-established chronological framework (see descriptions of Hell Gap-Haskett 

Type I-Birch Creek, above, and Agate Basin-Haskett Type II, below). Distinguishing 

Haskett, in particular, from other stemmed points on various grounds is a perspective 

shared by other researchers (e.g.. Beck and Jones 1997:202; Carlson 1983:82). 

Additionally, following Beck and Jones (1997:189), some members of the 

Windust type (Leonhardy and Rice 1970; Rice 1972) are excluded from the GBS class, 

because Windust differs significantly in terms of overall morphology—especially in their 

shorter stem lengths and concave bases—from other members of the class. Some closely 

resemble Cody Complex projectiles, mainly Alberta and Scottsbluff (e.g., Connolly 1991; 

Beck and Jones's 1997:189 Windust Square-Based designation); others are more 

appropriately classified with other Concave Base Stemmed points (refer to discussion, 

below). 

Finally, Jay (or'T') projectile points (Irwin-WilHams 1973) are included here as 

part of the GBS class. Named after Jerry Dawson (Judge 1982:23) and described by 
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Irwin-Williams (1973:5; Fig. 4.l3e) as the earliest expression of the Archaic-aged Oshara 

Complex in the Southwestern United States, they were characterized as "large slightly 

shouldered projectile points (reminiscent of those termed 'Lake Mohave' in California 

and Arizona)/' The time frame proposed for Jay points (Irwin-Williams 1973:5) was 

circa 7,500 - 6,800 B.P.; however, no specific radiocarbon dates were cited in this or any 

subsequent publication, and no other evidence for this age range was provided. To my 

knowledge, just one radiocarbon date (circa 7,200 B.P.; see Table 4.5) within Irwin-

Williams's proposed Early Archaic range has ever been reported for a purported Jay 

projectile point, and it was obtained at a site that yielded two other hearths in the same 

stratigraphic level with earlier dates in the 8,000 to 7,500 B.P. time frame (McClellan et 

al. 1983). 

Indeed, since Irwin-Williams first argued that Jay points were of Archaic age, 

many researchers have suggested that the points may instead date to a somewhat, or even 

substantially older time frame—one more in line with the GBS Paleoindian series. For 

example, in a recent summary of the Archaic period in the Southwest, Matson (1991:144) 

observed: 

In view of the dates of similar projectile points to the east and west, and 
the presence of ground stone by 8000 B.P. both on the Colorado Plateau 
and in southern parts of the Mexican Highland section, it is unlikely that 
the Jay pattern as described is widespread and of the relatively late age 
given by Irwin-Williams. More likely, a fuller picture will include ground 
stone and dates in the 8,000 - 10,000 B.P. range. 

Carlson (1983:79), looking east from the Great Basin, expressed a similar 

position, noting that "points similar to those from Lake Mohave occur in the Anasazi area 

of the Southwest, where they are normally considered as early Archaic, postdating the 
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fluted point horizon (Irwin-Williams and Haynes 1970). There seems to be no real 

evidence for their time placement, however, and consideration should be given to the 

possibility that they predate Clovis in that area." Judge (1982:49), somewhat more 

conservatively, suggested that Jay represents "a Paleo-Indian (focal hunting) adaptation 

to essentially modem, as opposed to Late Wisconsin, faunal and vegetative conditions." 

Irwin-Williams's rebuttal to these viewpoints, were she alive, would probably 

point to the multicomponent Dunas Altas site, located northwest of Albuquerque. Here, a 

Jay component evidently overlay a Cody one (Irwin-Williams 1994:630-631). However, 

data from this site have never been published and cannot be evaluated. Furthermore, 

Cody sites have been dated to as early as 10,100 B.P. (Wheat 1972; but see more recent 

dates for the site in Holliday et al. 1999), which leaves up to 2,600 chronologically 

Paleoindian years (10,100 - 7,500 B.P.) to which an overlying Jay component could 

conceivably date. 

Table 4.5. Radiocarbon dates associated with GBS projectile points (Fig. 4.15) 

Site Radiocarbon Date Material Dated 

Buhl Burial. ID (Gre«n et al. 
1998) 

10.675+95 (Beta-43055 & ETH-7729) Human bone 

Connlev Cave 4a. OR (Beduell 
1973) ' 

10.100 ± 400 (GaK-1742); 9150 ± 150 (GaK-2136) 7900 ± 170 
(GaK-1741) 

.All charcoal 

Connlev Cave 4b. OR (Bedwell 
1973) ' 

lU0O±200(GaK-2l41); 10,600 ± 190 (GaK-2143); 9670 ± 180 
(GaK-2142); 7240 ± 150 (GaK-2140) 

.-Ml charcoal 

Connle\- Cave 5a. OR (Bedwell 
1973) ' 

9800 ±250 (GaK-1743) Charcoal 

Connlev Cave 5b. OR (Bedwell 
1973) ' 

9540 ± 260 (GaK-1744); 7430 ± 140 (GaK-2135) Both charcoal 

Connlev Cave 6. OR (Bedwell 
1973) ' 

9710 ± 880 (GaK-l745) Charcoal 

C.W. Ham.s.C.\(WaiTen 1967; 
Warren and True 1961) 

9030 ±350 (A-722.\); 8490 ± 400 (A-725); 8490 ± 400 (.V724) .All bulk charcoal and 
carbonaceous sediment 

Danger Cave^ IT (Jennings 
1957; Madsen and Rhode 1990; 
.Marwitt and Frv-1973) 

10^70 ± 650 (M-202); 10.080 ± 260 (Beta-19333); 9900 ±400 
(GaK-1900); 9780 ±420 {B<ta-19336); 9590 ±320 (GaK-1896); 
7930 ± 160 (Beta-23653) 

Hearth charcoal; charcoal; 
pickle-weed chafi; 
scattered charcoal; 
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Site Radiocarbon Date Material Dated 

pickleweed chaff; pinyon 
hulls 

Dirt>' Shame Rockshelter. OR 
(.AilJens et al. I977;Hanes 1977) 

8850 ± 75 (SI-2268); 8865 ± 95 (SI-2265); 8905 ± 75 (SI-1775); 
9500 ±95 (SM774) 

Uncharred twigs; last three 
charcoal 

Fort Rock Cave. OR (Bedwell 
1973; Bedwell & Cressman 
1971) 

13.200 ± 720 (GaK-1738; cultural association questioned [Ha>'nes 
1971]); 10^00 ± 230 (GaK-2U7); 9053 ± 350 (C-428); 8550 ± 
150 (GaK-2146) 

.All charcoal but C-428. 
which is on an 
unprovenienced sandal 

H-39-47. NM. Jay Component 
(McClellan et al. 1983; 154-155) 

7900 ± 125 (Uga-4276); 7580 ± 670 (Uga-4271); 7195 ± 125 
(L-Ba-4279) 

.All hearth charcoal 

Handprint Cave. N'V(Br>an 
1988:55: Grulin and Brv'an 1988) 

10.740 + 70 (Beta-21885) Charcoal &om underneath 
stemmed projectile point 

Haiuai L ID (.Ames et al. 
1981:64) 

10.820 ± 140 (Tx-3159); 10.110 ± 720 (T.x-3160); 9850 ± 870 
(Tx-3158); 9320 ± 1830 (Tx-3081); 9880 ± 110 (WSU-2440); 
9280 ± 110 (Tx-3083; same sample as WSL'-2440) 

All are charcoal or detrital 
wood that is alluvial in 
origin 

Hcmvood. Mohave Desert. CA 
(Douglas etal. 1988:134-135) 

8470 + 370 (.A.A-648); 4360 ± 280 (.A.A-798; date rejected by 
excavators, but reason not given) 

Bath bulk organic material 
from hearths 

Hogup Cave. LT. strata 1.2 and 
4 (.Mkens 1970:28) 

8350 ± 160 (GaK-1569); 7860 ± 160 (GaK-2086); 3970 ± 100 
(GaK-1570; .Aikens rejecu) 7815 ±350 (GX-1287) 

charcoal; feces & fur; 
unchaired rabbit bone; 
artemisia bark 

La.st Supper Cave. NV (Laylon 
1979:46; La\1on and Davis n.d.) 

8790 + 350 (LSU-73-120); 8630 ± 195 (WSU-1431); 8960 ± 190 
(Tx-2541); 8260 ± 90 (WSU-1706) 

Shell; shell; last two one 
artemisia charcoal sample 
divided in two 

Lind Coulee. W.A. (Daugherty 
1956; Irwin and .Moody 1978; 
Sheppard and Chatters 
1976:143) 

9400 ± 940 (C-827); 8518 ± 460 (C-827); 8600 ± 65 (WSU-
1422); 12.830 ± 1050 (WSU-1707; thought to be too old (Irwin 
and Moody 1978:226)); 8720 ± 200 (WSU-1709. possibly 
contanunated with radon [Irwin and Moodv 1978:226]) 

First two: same burnt 
bison bone; humic 
material; bison scapula; 
bones 

Lindoe ButTalo Kill, .\lberta 
(Brvan l980;Br\an 1994) 

9900 ± 120 (S-230); 9710 ± 190 (GaK-5097) Peaty organic muck; bison 
bone 

Medicine Lodge Creek. WY 
(Br^an 1980:98; Prison 1991:28) 

9590 ±180 (RL-393) L'nspecifted 

Rogers Ridge. .Mohave Desert. 
C.\ (Jenkins 1987) 

8410 ± 140 (Beta-12840); 8180 ± 150 (Beta-13463) Both heanh charcoal 

Smith Creek Cave. N'V. .Mount 
Moriah Zone (Brvan 1979:190; 
1988:65) 

10.660 ± 220 (GaK-5442); 9940 ± 160 (Tx-1420); 10.570 ± 160 
(GaK-5445); 10.630 ± 190 (GaK-5443); 9280 ± 160 (GaK-5446; 
questioned by Brvan); 9800 ± 190 (GaK-5444; re-run as 5444b); 
10.460 ± 260 {GaK-5444b); 10.740 ± 130 (Birm-702); 10J30 ± 
190 (Tx-1638); 11.140 ± 120 (Tx-1637); 11.680 ± 160 (Tx-142l); 
10.420 ±100 (TO-1173). Vote: 5 other potentially non-cultural 
dates on unbumed wood and animal hair not listed (but see Bryan 
1979;1988) 

.All hearth charcoal e.xcept 
GaK-5442andT.\-1421. 
which are on dispersed 
charcoal; and TO-1173, on 
S-twist cordage spun from 
Z-twist Apocynum fiber 

Sunshine Locality. N'V (Beck 
and Jones 1997:177; Jones. Beck 
& LeToumeau 1996; Jones et al. 
1996) 

9820 ± 60 (Beta-69782); 9920 ± 60 (Beta-86198); 9880 + 50 
(BeU-86201); 9910 ± 50 (Beta-86202); 9940 ± 50 (Beta-86203); 
9880 ± 50 (Beta-86206). 9 other dates, but all questioned or not 
clearlv assodated with GBS points. 

First four charcoal; fifth 
bulk organic material; si.xth 
charcoal 

Ventana Cave. .AZ' (Damon and 
Long 1962; Huckell and Havnes 
1995; Hauty 1975) 

11.200 ± 1200 (A-203); 10.610 ± 90 (AA.9167; possibly 
contaminated by old carbon); 9465 ±185 (.'\.A-9166); 1095 ± 55 
(.A.A-7I06; no e.xplanation given for this anomalous date. Huckell 
and Haynes 1995); 10.430 ±70 (AA-7105); 8785±80(AA-
7104); 9250 ± 80 (.A.A-I3380); 9265 ± 80 (.AA-13379); 8840 ± 80 
(.AA-13378);9140 ±85 (A.-V-I3376);9050 ±90 (.A.A-I3377) 

•All charcoal; .A.A-
13376/77.13378^9. and 
9166'67 are paired residue 
& humate dates. AA-
13376, .A.A-13380,&.A.A-
9167 = humates. 

Wildcat Canyon. OR. .Area 6 
(Dumond and Minor 1983:146) 

7890 ± 300 (GaK-2240. -2241. -2242. -2243) Bulk charcoal from 
occupation level 

WS-4. Rve-Mile Rapids. The 
Dalles. OR (Cressman 1960) 

9785 ± 220 (Y-340); 7875 ± 100 (V-341) Both bulk charcoal 

Huckell and Hayn«s (1995:9) obsen'ed that a clear quanz projectile point in the Ventana Complex level has a possible afifiliation 
with Great Basin Stemmed. The artifact vvas little-discussed by Hauiy (1950), possibly because he thought that it was intentionally 
notched, and hence not of great antiquity. Huckell and Haynes (1995:9) recognized the possibility that the notches are fottuitous. and 
tliat the point is a stemmed point fragment 
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4.15. Radiocarbon dates from deposits with GBS projectile points 

H-39-47,N]y[Cl) 

Viiildc«t Ctnyai, OR —•— 
HiDfiv C«!vc,UTP) 

Cemdiqf C«!ii« 5b, OR (2) 

lbftqin,AZ (2) # 
RofaxRidcc, CA(Z) -#• 

Hmiwcd, CA •— 

WS-4,5-]VEkR«pidf, 0R(2) 

Ltft C«!U«, NV(4) • 

CW:Hnm,CA(}) 

Ccnnlqr ORP) 

DiiifyShiinuRS, 0R(4) • 
LmdC««ilM,m(5) # 
Cramhy Ccu«4b, 0R(4) • 
FcciRodc Ctiirc, 0R(3) 

Dtaifv C«ra,VT(6) • 
MMam Ccm, AZ (10) # 
iybdidiuL«dc« Cnik, WY 

Ccmdqr OR • 

Canlqr Cnrc54, OR • 
LmdocBufilo ISIl,iab (Z) • 
Simdiinc Locality; NV((i) 

# 
SnnflLCEMlc Ccv«.NVa2) 

BuKlBuitdilD 
1 1 1 1 1 1 _ i _  

RCYBP 



155 

A number of commonly-accepted radiocarbon dates for sites with stemmed points 

are not included in Table 4.5, either because the dates cannot, with any degree of 

assurance, be associated with stemmed projectile points, or because the projectiles 

themselves are questionable, as far as can be judged from illustrations. Space precludes 

discussing all of these cases, but a few examples should suffice to demonstrate under 

what conditions exclusions were made. A date of 8,510 ± 250 (UCLA-112) obtained for 

Cougar Mountain Cave, in Oregon, for example, cannot be definitively associated with 

any particular artifacts. Many stemmed points were obtained from the locality (Cowles 

1959), but how the date relates to any or all of them is unresolved. 

.A number of dates, ranging from 10,810 ± 300 (WSU-363) to 7,550 ± 300 (WSU-

120) have likewise been reported for Marmes Rocksheher in Washington state (Rice 

1972:31; Sheppard et al. 1984), and are surely associated with various stemmed points. 

As Sheppard et al. (1984:46) reported, however, "radiocarbon dates for the Marmes site 

can be only poorly correlated with artifactual and stratigraphic data since sample 

descriptions are sparse and sometimes missing." Having been given such an explicit 

warning, it would seem to be ill-advised to cite the assays as definitively dating particular 

deposits or particular associated artifacts at Marmes. 

As a third example, despite the fact that 18 total dates of greater than 7,500 years 

have been reported over the years from Danger Cave levels I and n (Jennings 1957; 

Marwitt and Fry 1973; Madsen and Rhode 1990), only six are reported in Table 4.5. The 

others are on non-cultural organic materials such as sheep dung and twigs, and they 

cannot be convincingly associated with human occupation. It is noteworthy, too, that the 
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stemmed points from Danger Cave do not all derive from levels DI and OH, thought to be 

older than 7,500 years. Several of them came from Din and DFV (as did a crescent), 

suggesting that substantial mixing of deposits and/or curation by later peoples occurred. 

Another site with pre-7,500 B.P. dates that was excluded from Table 4.5 is the 

Stahl site, CA (Schroth 1994), which produced at least one Silver Lake point in situ, and 

five early C-I4 dates. Unfortunately the data are reported such that the association of the 

dates and the point cannot be easily evaluated. Other excluded sites include Deer Creek 

Cave, NV (Shutler and Shutler 1963), with early dates but no associated stemmed points; 

Paulina Campground, OR (Connolly 1991:50), which yielded projectile points that do not 

conform to this project's definition of GBS; four sites in the Christmas Lake Valley, OR 

(Getting 1994), that yielded 12 total C-14 dates between 10,800 and 8,000 B.P., and 

stemmed points, but not in clear association with one another; Milliken, British Columbia 

(Borden 1960; 1975), with dates of 9,000 - 8,000 B.P. and unstemmed, bi-pointed 

"knives and/or points"; 42Md300, UT (Simms and Lindsay 1989), with two Early 

Holocene C-14 dates and stemmed points, but again with no demonstrable relationship 

between them; and Buena Vista Lake, CA (Frederickson and Grossman 1977), a site with 

early dates and crescents, but no convincingly stemmed projectile points. 

Key chaiacteristics: Great Basin Stemmed (GBS) 
Median C-14 age (see Table 4.12): 9,000 B J*. 
C-14 age range (see Table 4.12): 10,700 - 7,550 B.P. 
Typical size: Small to large (highly variable) 
Flaking pattern: Irregular/random to collateral to horizontal 
Haft outline: Stem long with parallel to convergent sides; shoulders smooth 

orabrupt 
Base shape: Convex, occasionally straight 
Transverse cross section: Lenticular to irregular 
Comments: The Great Basin Stemmed class b highly variable 
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Pryor Stemmed (Fig. 4.16a, b, map Fig. 4.17) 

Fig. 4.16. Pryor Stemmed and Loveil Constricted (a-b) Pryor Stemmed (Sorenson Site, 
MT; Bottleneck Cave, WY); (c-d) Lovell Constricted (Sorenson, Bottleneck Cave). 
All adapted from Husted (1969:13, 14,46, 52; figs. 9, 10, 20, 23) 

cm 
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Fig. 4.17. Locations of Pryor Stemmed sites 
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The term Pryor Stemmed was introduced by Hasted (1969:51-52) in his report on 

the results of work in the Bighorn Canyon, Wyoming and Montana. The points (e.g.. Fig. 

4.16a, b) are described as stemmed, and medium to large in size. Their lateral edges vary 

from parallel to convex, and they are alternately beveled with the bevel on the right (tip 

up). The beveling can extend the length of the point or simply from tip to shoulder. 

Beveled edges are sometimes, though not always, serrated, and the serration can range 

from fine to rough and irregular. 
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Bases are slightly concave, and both basal sides and basal edge exhibit grinding. 

Shoulders can be straight and prominent or almost entirely lacking. Flaking pattern 

varies from crudely parallel-oblique to random, and quality of knapping is "fair to good." 

Table 4.6. Radiocarbon dates associated with 
Pryor Stemmed projectile points (Fig. 4.18) 

Site Radiocarbon Date Material Dated 

48J0.103. VVY (Frison and Grey 
1980:29) 

7800±110(.\-484) Unspecified 

Bottleneck Cave. \VV (Husted 1969) 8160 ± 180 (SI-240); 8040 ± 200 (SI-241) Charcoal from fire pits 
Fourtli of July. CO (Benedict 1981) 6045 r 120 (1-6545); 5880 r 120 (1-6544) Charcoal ftom hearth spillover, 

hearth charcoal 
•Medicine Lodge Creek. \VV (Prison 
1973; Frison and Grey 1980:29) 

8340 ± 220 (RL-151); 8320 ± 220 (RL-152); 8160 ± 220 
(RL-380); 8050 ± 240 (RL-395) 

RL-152 firepit charcoal; others 
unspecified 

Paint Rock V. \VV (Frison and Grey 
1980:29) 

8140 ± 150 (RL-391); 8340 ± 160 (RL-381) Charcoal from tire features 

SchilTer Cave. \VV (Frison 1973; 
Frison andCrev 1980:29) 

8360 ± 160 (RL-lOO); 8500 ± 160 (RL-99) Charcoal from firepits 

Key characteristics: Pryor Stemmed 
Median C-14 age (see Table 4.12): 8,210 B.P. (excluding 41^ of July site); 8,160 B.P. 

(including 4''* of July site) 
C-14 age range (see Table 4.12): 8,450 - 7,800 B.P. (excluding 4''' of July site); to 

6,000 BP (including 4'^ of July site) 
T}/pical size: Medium 
Flaking pattern: Parallel-oblique (crude) to random 
Haft outline: Stem is short with parallel sides 
Base shape: SUghtly concave 
Transverse cross section: Beveled (parallelogram-shaped) 
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Fig. 4.18. Radiocarbon dates from deposits with Pryor Stemmed projectile points 
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Lovell Constricted (Fig. 4.16c, d, map Fig. 4.19) 

Fig. 4.19. Locations of Lovell Constricted sites 
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The Lovell Constricted type was also proposed by Husted (1969:12-13) to 

describe lanceolate projectile points (e.g.. Fig. 4.16c, d) that are medium to large-sized, 

lenticular in cross-section, and notably convergent toward the base. The points are 

usually crudely parallel-obliquely flaked with scars running from upper left to lower 

right, though flaking can tend toward a random pattern. Bases are slightly to moderately 

concave, and basal sides are ground up to one-half the length of the point. Husted (1969) 

applied the term Lovell Constricted to projeaile points found in stratigraphic context at 
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the Sorenson and Bottleneck Cave sites in the Bighorn Canyon of southern Montana and 

northern Wyoming. 

It should be noted here that the Lovell Constricted projectile point type as it is 

defined by Husted (1969) grades into the "Angostura" class as it is defined below. The 

primary difference between the two is that classic Lovell Constricted points show very 

clear stems that give them a "waisted" appearance. Angostura specimens are lanceolate. 

However, the flaking patterns and technologies of Lovell Constricted and many of the 

lanceolate specimens are very similar, and there are numerous examples of points (e.g., 

Husted 1969:13, Fig 9) with only the subtlest of stems, that could be reasonably placed in 

either class. 

Table 4.7. Radiocarbon dates associated with 
Lovell Constricted projectile points (Fig. 4.20) 

Site Radiocarbon Date Material Dated 

Bcla Rockshelter(Shoup 
RocLsheltcrs). ID. layer 6D 
(Su.nnson & Sneed I966;I2J6) 

8175 + 230 (WSL'-402): 5600 ± 175 (WSU-403: rejected-
said to be the result of collection error [Swanson and Sneed 
1966:121). 

Both charcoal 

Bottleneck Cave. \VY (Husted 
1969) 

8270 ± 180 (Sl-237) Charcoal Ihim fire pit 

Danger Cave. LT (Jennings 
1957: .Madsen and Rhode 1990: 
Mar\viit and Fr>' 1973) 

10.270 ±650 (.M-202); 10.080 ± 260 (B<ta-19333); 9900 ± 
400 (Gak-1900); 9780 ±420 (Beu-19336); 9590 ±320 
(Gak-1896): 7930 ± 160 (Beta-23653) 

Hearth charcoal: charcoal: pickle-
weed chaff; scattered charcoal; 
pickleweed chaff; pinyon hulls 

Lot)kingbilI. \VV(Fri.son 1983: 
Larson etal. 1995) 

8980 ±80 (B«ta-61992); 8880 ±60 (Beta-69787); 8525 ± 
100 (Beta-28116): 7860 ± 90 (Beu-61993); 7360 ± 640 (RL-
1570a) 

Charcoal. e.\cept RL-1570a. 
which is on bone 

.Medicine Lodge Creek. 
(Fri.son 1973:311) 

8320±220(RL-152) Charcoal from firepit 

Mummy Cave. Vt'X 
(N(cCracken et al. 1978) 

9230 ± 150 (1-2356) Wood charcoal 

Sorenson. .\rr (Husted 1969) 7800 ±250 (1-612): 7560 ± 250 (1-689) Charcoal from lire pits 

Keychancteristics: Lovell Constricted 
Median C-14 age (see Table 4.12): 8,320 B.P. 
C-14 age range (see Table 4.12): 9,350 - 7,700 B.P-
Typical size: Medium 
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Flaking pattern: Parallel-oblique to irregular/random 
Hafi outline: "Waisted;" sides slightly concave, convergent to base 
Base shape: Slighdy to moderately concave 
Transverse cross section: Lenticular 

4.20. Radiocarbon dates from deposits with Lovell Constricted projectile points 
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Concave Base Stemmed (Windust concave-based/Rio Grande/Bajada; Fig. 4.21, map 
Fig. 4.22) 

Fig. 4.21. Concave Base Stemmed, (a) Windust (Rice 1972:45); (b) Rio Grande (Honea 
1965:20): (c) Bajada (Cordell 1984:158, fig. 5.2a;"lrwin-Williams 1973, fig. 3f) 

a b c 

cm 

In examining the many late Paleoindian projectile point candidates fi-om Utah and 

Colorado, a class of artifacts was repeatedly encountered that was in many ways like 

typical Great Basin Stemmed points, with the exception that specimens had concave 

bases and were of generally poorer workmanship (e.g., they exhibited highly irregular 

flaking patterns, irregular longitudinal and transverse cross-sections, etc.). Despite the 

lack of an obvious type label and a paucity of literature pertaining to specimens like 

them, the points nonetheless stood out as so similar to other Paleo-Archaic materials that 

it seemed important to develop a context for understanding them. 
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Fig. 4.22. Locations of Concave Base Stemmed sites 
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There is one previously-defined Paleoindian point class that at least in part 

describes the type: Windust (Leonhardy and Rice 1970; Rice 1972; Fig. 4.21a). The 

Windust phase (Rice 1972:130) is represented by 24 highly variable projectile point 

groups, which in their entirety encompass most of the morphological variability within 

(and even beyond) GBS. Two Windust categories in particular, however, "Group 3" 
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(shouldered lanceolate projectile points with concave bases; e.g.. Fig 4.14a) and "Group 

S" (reworked shouldered lanceolate projectile points), appropriately describe and 

illustrate concave-based, stemmed specimens encountered in this research. Although the 

Windust Phase was originally defined for the southern Columbia Plateau (Leonhardy and 

Rice 1970), Beck and Jones (1997:189) have observed that Windust points are 

occasionally found relatively far afield in such locations as northern and eastern Nevada 

(e.g., Clewlow 1968; Beck and Jones 1990a). 

Chronology for Windust derives from three Columbia River localities: Marmes 

Rockshelter (Chatters 1968; Fryxell and Keel 1969), Windust Caves (H.S. Rice 1965), 

and Granite Point (Leonhardy 1970). Only Marmes produced a series of radiocarbon 

dates, but even with the sequence, substantial problems emerge in trying to date the 

concave-based stemmed Windust component at the site. First, because Windust covers 

such a wide range of point morphologies, it is difficult to assess which Marmes dates 

apply to which projectile point forms. Second, as discussed in the GBS section above, 

subsequent analyses have demonstrated major problems with the Marmes C-14 

chronology (Sheppard et al. 1984), which calls all interpretations into question. On the 

basis of the shaky Marmes dates, as well as the stratigraphic positions of various Windust 

styles at Marmes, Windust, and Granite Point, Rice (1972:32) ultimately concluded that 

concave-based material probably persisted fi-om 10,500 to 7,500 B.P., with the bulk of it 

having been deposited between 10,000 and 9,000 B.P. (his "early Windust sub-phase")-

However, it must be kept in mind that if the Marmes dates are rejected, then this age 
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range is not anchored in any absolute chronology at all, and it is nothing more than an 

estimate. 

There are at least two other projectile point types that appear to describe relatively 

accurately the range of Concave Base Stemmed points observed in this research: Rio 

Grande (Honea 1965; Fig. 4.2lb) and Bajada (Irwin-Williams 1973; Fig. 4.21c). The 

potential problem here is that both of these are understood by most researchers to be 

Early Archaic forms (in the Plains/Southwest archaeology sequence sense), that post-date 

the Paleoindian cut-off of 7,500 B.P. (see definition of "late Paleoindian" in Chapter 1). 

If that is indeed the case, then these projectile point types would represent a later time 

frame than is targeted by this research and would not be appropriately included in it. But 

do these types actually represent a period more recent than 7,500 B.P.? After briefly 

discussing each type, this issue will be re-explored. 

The Rio Grande projectile point type was first defined by Renaud (1942; 1946) to 

describe surface collected projectile points fi-om the Upper Rio Grande Valley of 

Colorado and New Mexico. Based on his analysis of 160 surface-collected projectile 

points, Renaud (1942:23) defined main features of the artifacts as including, 

a relatively long and broad stem marked off from the body of the point by 
small shoulders generally cut at an oblique angle; the lateral edges of this 
stem being smooth, often as if ground; the base line concave or notched; 
the body of the point somewhat broad and often short, with convex edges 
not always very regular, the tip being rarely sharp but more often spoon 
shaped or even roundish; the material used almost exclusively being a 
black or dark grey volcanic material, basalt, or rhyolite according to 
others; the flaking frequently rather rude and done almost always by the 
percussion method, often producing an uneven thickness. 
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Renaud (1942) emphasized particularly the significance of basal grinding on the Rio 

Grande specimens he examined, comparing this to characteristic grinding of "Yuma" and 

Folsom points. Renaud's evaluation of a few amateur-excavated sites with Rio Grande 

components convinced him that the points were older than the Pueblo period, but beyond 

this he was unable to suggest a precise antiquity for the type. 

Two decades after Renaud's work, Honea (1965:20) refined the Rio Grande type 

description to the version that is generally accepted today, wherein Rio Grande projectile 

points are viewed as, 

... basically lanceolate in shape. Upper lateral edges are straight to gently 
rounded. They are broadest slightly above mid-section. Lower lateral 
edges are set off fi'om the upper portion of the point body by very small 
shoulders, so that this point must be considered stemmed. Stem edges are 
consistently straight and taper slightly to the base. The base is usually 
straight, less often it is slightly rounded or shallowly concave... 
Manufacture is by direct percussion. Initial flake scars on point faces are 
irregular. Basal thinning was accomplished in the main by multi
directional flaking. Stem edges may show secondary percussion or 
pressure retouch. Stem edges are well smoothed; the base may be slightly 
smoothed or not at all. 

As of the time that Honea wrote—and in fact, even as of today—there continues to be a 

lack of absolute dates associated with Rio Grande artifacts. However, like Renaud, 

Honea (1965:20) suspected great antiquity for the points, suggesting that "they appear to 

be related to the Hell Gap and Lake Mohave types." 

Bajada points, like Jay (included in the GBS class and discussed above) were 

defined as part of the broader Oshara tradition in the Southwest by Irwin-Williams 

(1973). Irwin-Williams (1973:6-7) reported that this point type dates to the period from 

6,750 to 5,150 B.P., and suggested that it differs fi-om purportedly earlier Jay specimens 
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primarily on the basis of basal indentation and basal thinning. Again, however, Irwin-

Williams's (1973) often-cited article does not include any actual radiocarbon dates, nor 

were dates she obtained for Bajada-period sites ever subsequently published. Given that 

the dates themselves, materials dated, stratigraphic profiles, and so on are unreported, it is 

inadvisable to accept the timeframe proposed by Irwin-Williams as anything more than 

guesswork. 

In fact, what scant evidence is available tends to support what a number of 

researchers (e.g.. Judge 1982:49; Matson 1991:145; Wait 1981) have suggested; that 

Bajada, like Jay, may well be older than Irwin-Williams's (1973) proposed time frame, 

possibly even chronologically Paleoindian. One of the precious few examples of a 

radiocarbon-dated occurrence of a Bajada point is the Hastqin Site, located in 

northeastern Arizona (Huckell 1977; 1996). At Hastqin, one complete Bajada point and 

one possible Jay point stem, were recovered fi^om an occupation surface with two hearths, 

dated at 8,260 ± 100 (A-1694) and 8,000 ± 120 (A-1756) B.P.. On Black Mesa, roughly 

100 km to the northwest of Hastqin, a small, heavily basally-ground obsidian Bajada 

point was excavated fi^om a single component open site with 12 features (D:l 1:3063 

[Parry etal. 1994]). Two of the features (Parry et al. 1994:190) yielded statistically 

equivalent radiocarbon dates on wood charcoal of 8,080 ± 160 (Beta-5653) and 7,810 ± 

500 (Beta-5634). 

Other potential examples of radiocarbon-dated occurrences of Bajada points tend 

not to hold up to close scrutiny, either because they are attributed to the Bajada phase 

only on the basis of C-14 dates in the range cited by Irwin-Williams (1973), and not by 
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the presence of diagnostic projectile points (e.g., McClellan et al. 1983:222-239), or 

because seemingly Bajada-aged dates cannot be unequivocally associated with Bajada-

style projectile points (e.g., McClellan et al. 1983:201-221). 

Key characteristics: Concave Base Stemmed Points 
Median C-14 age (see Table 4.12): 8,080 B.P. (based on two sites) 
C-14 age range (see Table 4.12): 8,200 - 8,000 B.P. (based on two sites) 
Typical size: Small to medium 
Flaking pattern: Irregular/random to collateral to horizontal 
Haft outline: Stem medium - long with parallel to convergent sides; 

shoulders smooth or abrupt 
Base shape. Concave; occasionally straight (e.g., many Rio Grande points) 
Transverse cross section: Lenticular to irregular 
Comments: Differ from GBS primarily in concavity of base and occasionally 

shorter stem 

Other/Indeterminate Stemmed 

This "other" designation is most commonly used for fragmentary—but clearly 

stemmed—points that cannot be accurately assigned to any of the types defined above 

(#sl-8). However, more complete specimens of forms that differ substantially from the 

above would receive an "other" classification as well. 

Lanceolate Points 

Goshen/Plainview (also includes Belen/Blaclc Rock Concave; Fig. 4.23, map Fig. 4.24) 

The term "Plainview" was first used in publication by Sellards (1945), but the 

type description was developed by Krieger (1947) to describe an assemblage of 16 

projectile points (e.g.. Fig. 4.23a) that was recovered in association with bones of extinct 

bison, near Plainview, Texas. According to BCrieger (1947:939-943), key elements of the 

Plainview point type include a lanceolate shape, concave base, parallel to slightly 
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concave basal sides, basal grinding, collateral to irregular flaking, and occasional (but not 

invariable) basal thinning. 

Fig. 4.23. Goshen/Plainview. (a) Plainview (Plainview site, TX [Knudsen 1983:45]); 
(b) Goshen (Mill Iron site, MT [Bradley and Prison 1996:48]); (c) Belen (Rio Grande 
Valley, NM [Judge 1973:87]); (d) Black Rock Concave Base (T^ Hu 17, NV [Heizer 
and Hester 1978:39]) 

a b e d  
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Irwin (1968) introduced the term "Goshen" on the basis of finds in the lowest 

levels at Hell Gap, in Goshen County, Wyoming (there are no published illustrations of 

these Hell Gap specimens). Goshen points (Irwin 1968; Irwin-Williams et al. 1973) 

exhibit a Clovis-like morphology, basal thinning, well-executed horizontal pressure 

flaking, basal edge-grinding, and a very thin cross-section. From the beginning, Irwin 
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(1968) explicitly noted that the Goshen point is more or less identical to Plainview; 

however, he cautioned against lumping the two because he felt that their "generalized 

form" had probably been "discovered" many times in prehistory. Irwin himself 

equivocated in his use of the Goshen term, employing it for his dissertation (1968), but 

avoiding it in some later publications (e.g., Irwin 1971; Irwin and Wormington 1970). 

Fig. 4.24. Locations of Goshen/Plainview sites. (1) Bonfire Shelter; (2) Hell Gap; (3) 
Lake Theo; (4) Lubbock Lake; (5) Medicine Lodge Creek; (6) Mill Iron; (7) Ventana 
Cave; (8) Black Rock desert; (9) Plainview; (10) Milnesand; (II) Levi; (12) Upper Twin 
Mountain 
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This confusion over usage of the Plainview and Goshen labels, as well as the 

tendency for both classes to serve as grab bags for lanceolate points (Knudson 1983:15), 

continue to be problems today, and have led to differing perspectives on how these types 

should be viewed. To describe projectile points from Mill Iron, Montana, for example, 

Bradley and Prison (1996:66; e.g.. Fig. 4.23b) suggested that the term "Goshen" be used. 

Haynes (1991:9), on the other hand, compared the Mill Iron points to the original 

Plainview artifacts, concluding that "Plainview and Mill Iron points are typologically the 

same and should be called Plainview points as the name has seniority." 

The primary source of these differences in terminological opinion is the fact that 

Goshen/Plainview sites from the southern Plains appear to date later than their 

technological equivalents on the northern Plains (Bradley and Frison 1996; see Table 4.8, 

below). At Mill Iron and Hell Gap, for example, dates from 11,300 - 10,700 B.P. have 

been obtained in association with these artifacts. Farther south, at Bonfire Shelter and 

Plainview, on the other hand, dates range from 10,300 to 9,800 B.P.—500 to 1,000 years 

younger than at Mill Iron. 

To complicate the issue further, both Haynes (1991) and Bradley and Frison 

(1996) have drawn parallels between Goshen/Plainview types and Belen, defined by 

Judge (1973; e.g.. Fig. 4.23c). Indeed, Judge himself (1973:71) recognized the 

possibility that future research might show an association of his Belen type with 

Plainview, Midland or Milnesand. Haynes (1991) further advocated that many 

specimens included under the label "Midland" also be called Plainview (reserving the 
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term Midland for points that except for a lack of fluting meet the criteria for Folsom). 

Bradley and Prison (1996:67) for their part, suggested that the Milnesand site assemblage 

resembles Goshen in some (but not all) respects. 

Finally, and jumping considerably farther west, the Black Rock Concave name 

was first bestowed by Clewlow (1968) upon an assemblage of surface finds fi^om the 

Black Rock Desert, northwest Nevada (e.g.. Fig. 4.23d). He commented that (Clewlow 

1968:14) "while it is probably true that the eight concave base points from Locality 3 are 

nearly identical to many of the points which have been called Plainview found in an area 

extending from Mexico to Alaska (Wormington 1957:109-110), it seems preferable to 

suggest a separate type name for [them]." He felt that in so doing, he avoided implying 

that Black Rock Concave points, like Plainview, were used to hunt Pleistocene mammals. 

Characteristics of the Black Rock Concave type include (Clewlow 1968:14-15) a 

morphological resemblance to Clovis but a lack of fluting; pronounced basal concavity; 

very light edge-grinding; thin cross-section; and broad, shallow, parallel flakes that meet 

at the mid-line of the point. 

Table 4.8. Radiocarbon dates associated with 
Goshen/Plainview projectile points (Fig. 4.25) 

Site Radiocarbon Date Material Dated 

Bonlire Shelter. TX. 
Component C (Dibble 1970; 
Dibble & Lorrain 1968) 

10J30 ± 160 (Tx-153); 9920 ± 150 (Tx-657);.10.100 ±300 (Tx.658); 
10.280 ± 430 (AA-346) 

.All charcoal; Tx-153 is 
hearth charcoal 

Hell Gap. WT. Goshen-Plv 
level (Prison etaL 1996:214) 

10.955 +135 (.AA-14434) Charcoal 

Lake Theo. TX (Johnson et al. 
1982) 

9950 ± UO (SMU-866) Soil bumates 

Levi Site. TX (.\le.\ander 1963) 6750 ± 150 (O-l 105; rqected [.•Ue.\ander 1963:513]); 9300 ± 160 (O-
1129); 7350 ±150(0-1128) 

Snail/mussel shell; bot
tom. middle, top. Zone 4 

Lubbock Lake. TX (Haas et al. 9960 ± 80 (S\af-275); 9870 ± 140 (SMU-828); 9990 ± 100 (SNIU- Pint three humic acid. 
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Site Radiocarbon Date Material Dated 

1986: Johnson and Hollidav 
1987) 

728): 9605 ±195 (SI-4974) fourth humin. all from 
marsh sediments 

Medicine Lodge Creek. V f Y  
(Prison 1976:157) 

9700 ± 620 (RL-154) Unspedfled 

Mill Iron. MT. camp area 
(Prison 1996:8) 

lU40±120(Beta-l3026); 11,010 +140 (Beta-16178); IU20±130 
(B<ta-16l79); 10.760 ± 130 (Beta-20110); 1U60 ± 130 (Beta-20111) 

All charcoal 

Mill Iron. .MT. bison bone bed 
(Prison 1996:8) 

10,990 ± 170 (NZA-623); 11,560 ±920 CNZ.-V-624); 11,570 ± 170 
(NZA-625); 10.770 ± 85 (.\A-3669) 

.'Ul charcoal 

Plainv-tew. T\ (Brannon et al. 
1957: Broecker and Kulp 1957: 
Hassan el al. 1977: Hollidav et 
al. 1999) 

9800 ±500 (L-303); 10,200 ± 400 (Tx-3907); 9860 ± 180 (Tx.3908); 
7100 ± 160 (0-171; considered unreliable); 8860 ± 110 (SMU-2341); 
11.440 ± 80 (NSRL-2059, CA.MS-35908); 10,660 ± 70 (NSRL-2061, 
C.\.MS.35910); I0.170± 100(NSRL-2060.C.A.MS-35909);9110±90 
(NSRL-3464, C.\.MS-38693); 8790 ±80 (NSRL-3469. C.A.VIS-
38695); 8790 ± 60 (NSRL-1881. C.A.MS-16166); 8380 ± 100 (NSRL-
3466.C.A.MS-38694) 

Fresh-water snails; bone 
apatite; bone apatite; 
"organic portion of 
bone"; humates; last 7 
bone & tooth gelatin 
from Plainview bone 
bed 

Ryan. TX(Hart\vell 1995) 10.650 ± 120 (SMU-2447); 10J80 ± 140 (SML'-2446); 9.220 ± 220 
(SML'-2448). First two dates stratigraphically reversed—one or both 
could be unreliable. .\ll are below Plainview cache (ma.vtmum dates). 
Possibility of contamination of all dates via an "overlying pothole" 
(Hollidav etal. 1999) 

Humates 

L'pper Twin .Mountain. CO 
(Komfeld and Prison 2000: 
Komfeld et al. 1999) 

8090 + 60(Beta-76593); 10.240 ±70(C.-U1S-16081). Thelaner 
deemed more appropriate by the e.\cavators. 

Both on bison bone 

Ventana Cave. .\Z' (Damon 
and Long 1962: Huckelland 
Mayncs 1995; Haury 1975) 

11.200 ± 1200 (.A.-203); 10.610 ± 90 (.•VA-9167; possibly 
contaminated by old carbon); 9465 ± 185 (.•V.V9166); 1095 ± 55 (A.A-
7106; no explanation given for this anomalous date; Huckell and 
Haynes 1995); 10.430 ± 70 (.^.^-7105); 8785 ± 80 (.^.^-7104); 9250 + 
80 '(.\A-13380); 9265 ± 80 (.\.\-13379); 8840 + 80 (.•V.V13378); 9140 
± 85 (.^.^13376); 9050 ± 90 (.A.V13377) 

.•Ml charcoal; .•V.V 
13376/77, 13378/79. and 
9166.67 are paired 
residue & humate dates. 
.•V.-\-13376. .A.-V-13380. 
& .-^.^-9167 = humates. 

Huckell andHaynes(l995;9)ivjecttfd Haury's (1950-. Haury and Hayden 1975) interpretation ot'a Ventana Complex projectile point 
as Clovis or Foisom. noting that it compares better with Goshen/ Plainview and Black Rock Concave types. They clearly state that 
even the latter atllliation is tenuous, however, because the point in question was extremely expediently manufactured. 

Key characteristics: GosheiVPIamview 
Median C-14 age (see Table 4.12): 9.810 B.P. 
Approximate C-Hage range (see Table 4.12): 11,100 - 8,000 B.P. 
Typical size: Medium 
Flaking pattern: Horizontal 
Haft outline: Straight to concave, parallel basal sides 
Base shape. Concave 
Transverse cross section: Lenticiilar 
Comments: Often display distinctive basal thinning 
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4.25. Radiocarbon dates from deposits with Goshen/Plainview projectile points 
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Agate Basin/Haskett Type II (Fig. 4.26, map Fig. 4.27) 

The Agate Basin site, which has been periodically excavated since its discovery in 

1916 (e.g.. Prison and Stanford 1982; Roberts 1951, 1962), serves as the type locality for 

the Agate Basin projectile point (e.g.. Fig. 4.26a, b). Named by Roberts over the course 

of excavations in 1942 (and first appearing in published literature in Wheeler [1954]), 

Agate Basin points are described as (Roberts 1962:90): 

long and slender with parallel or slightly convex sides. The flaking is 
generally of the horizontal type, although in some cases the facets run 
diagonally from the upper right tip to the lower left base. Their bases may 
be convex, concave or straight. The blade is flat-lenticular in longitudinal 
section and generally flat-lenticular with a slightly low median ridge on 
one face. On some examples, however, the cross-section may be lozenge-
shaped. The lateral edges are ground from the base toward the tip for a 
distance from one-fourth to one-half of the total length of the blade. 

Roberts (1962:91) went on to assert that the Angostura type, described below, is a 

variant of the Agate Basin type. He based his conclusion on the fact that the Angostura 

type locality is just 30 miles away from Agate Basin (in the same drainage basin), and 

that the two types have overlapping radiocarbon dates. However, since Roberts made 

this suggestion, radiocarbon dates on convergent-based, lanceolate specimens with 

parallel-oblique flaking patterns (i.e., Angostura points) have proved to be about 1000 

years younger than horizontally or collaterally flaked Agate Basin points (compare 

Tables 4.9 and 4.11). As various researchers have observed (e.g.. Wheeler 1995:417; 

Wormington 1957:141), substantial morphological differences, particularly in flaking 

pattern, further reinforce the notion that Angostura and Agate Basin should be viewed as 

different point types, and not variants of one another. 
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Fig. 4.26. Agate Basin/Haskett Type II (a) Agate Basin (Agate Basin site, WY [Prison 
1991:60]); (b) Agate Basin (Agate Basin site, WY [Prison 1991:60]); (c) Haskett, Type II 
(Lake Channel, ID [Butler 1965:19; Russell 1993:84]) 

a b c 
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Fig. 4.27. Locations of Agate Basin/Haskett Type II sites 
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Haskett Type II specimens, on the other hand, do appear to be substantially 

similar to Agate Basin, particularly in overall morphology (e.g.. Fig. 4.26c). According 

to Butler (1965:6), Type II Haskett specimens fit the description given previously for 

Type I, with two notable differences: "they are considerably longer and heavier, and the 

blade and basal sections are of approximately equal length" (i.e., they lack shoulders). 

Haskett Type II specimens, like Type I and Hell Gap, are generally collaterally flaked 

through primarily percussion methods (see illustrations in Butler 1964, 1966,1967, 

1970). In fact, it is in flaking pattern that the lanceolate Haskett projectiles differ most 
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significantly from Agate Basin, because the latter tend toward horizontal flaking, and 

more often incorporate pressure flaking techniques in their manufacture (Bradley 1982). 

Despite these general technological differences between the Haskett Type II and 

Agate Basin populations, however, it is critical to note that there is substantial overlap 

between them as well. This is most readily seen by comparing the above-cited 

illustrations of Haskett Type II points in Butler's publications to those pictured in the 

Agate Basin site volume (Prison and Stanford 1982:82-104). For example. Agate Basin 

specimens pictured on p. 85 (i, j, o), p. 87 (a, i, t), and p. 89 (i, k and m), appear to be 

collaterally flaked, probably primarily through percussion methods, and they strongly 

resemble Butler's many illustrated Haskett Type II specimens fi"om Idaho. 

Haskett Type II points are more rarely reported than Type I specimens, and those 

radiocarbon dates that have been reported for Haskett sites have been associated only 

with Type I points (at Redfish Overhang and Bison Rockshelter). However, Type I and 

II points have been recovered together in buried context at the Haskett site itself, 

southwest of the American Falls Reservoir, in southeastern Idaho (Butler 1966). It 

appears, therefore, that the two are chronological equivalents, dating to circa 10,300 -

9,900 B.P. (the dates obtained at Redfish and Bison Rockshelter [Sargeant 1973; 

Swanson 1972]). 

Table 4.9. Radiocarbon dates associated with 
Agate Basin/Haskett Type II projectile points (Fig. 4.28) 

Site Radiocarbon Date Material Dated 

.Agate Basin. .Area 2. WT (Frison 10.430 ± 570 (RL^557) Charcoal 
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Site Radiocarbon Date Material Dated 

1982) 
Brewster. WV (Agogino and 
Frankforter 1960; Prison 1982) 

9990 ±225 {M-U31) Charcoal 

Frazier. CO (Malde 1984: 
Wormington 1984) 

9550 ± 130 {SNa;-32); 9650 ± 130 (S.MU-31); dates represent 2 
humate extractions from the same sample. Date is a mim'mum. 

Organic-rich sediment 

Hell Gap locality III. WY (Iruin 
1968) 

10,850 ±550 (H67) [original Irwin 1968 date]; 10,260 ±95 (.A-A-
16600) [obtained during recent work; Prison, personal comm.] 

Carbonaceous sand; 
charcoal 

Key chaiacteristics: Agate Basin/Haskett II 
Median C-I4 age (see Table 4.12): 10,210 B.P. 
Approximate C-14 age range (see Table 4.12): 10,500 - 9,600 B.P. 
Typical size: Medium to large 
Flaking pattern: Horizontal, occasionally collateral 
Haft outline: Straight to slightly convex, convergent basal sides 
Base shape: Straight to occasionally slightly concave or slightly convex 
Transverse cross section: Lentiadar 
Comments: Dated components notably scarce 
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Fig. 4.28. Radiocarbon dates firom deposits with 
Agate Basin/Haskett Type II projectile points 
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Jimmy Allen/Frederick (Fig. 4.29, map Fig. 4.30) 

Points in this class are distinctive primarily in their oblique flaking pattern and 

parallel to slightly divergent basal sides. As originally described by Mulloy (1959:114) 
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at the James Allen site, Jimmy Allen points (e.g.. Fig. 4.29a) are lanceolate in shape with 

a uniformly lenticular cross section, and they have thin, sharp, regular edges. The lateral 

edges tend to be parallel at mid-section, and are slightly concave at the base. The base 

itself exhibits a pronounced concavity. Comers are rounded, and the flaking pattern is 

well-executed parallel-oblique. Mulloy notes that "the uniformity of the flaking and the 

length of the flakes both reflect a skill in pressure flaking far out of the ordinary." 

Fig. 4.29. Jimmy Allen/Frederick, (a) Jimmy Allen (James Allen Site, WY [Frison 
1991:63]); (b) Frederick (Hell Gap Site, WY) 

cm 
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Fig. 4.30. Locations of Jimmy Allen/Frederick sites 

1. 4th of July \Ailtoy Site 
2. HtHOap 
3. Jama* Allan 
4. MidiciiM Lodga CiMk 
5. Mummy Cava 
fi. Caribou Lata 

WY 
Basin 

km 

Hell Gap is the type site for the Frederick point (e.g.. Fig. 4.29b), and the type 

description appears in Irwin's (1968:212) dissertation and a 1973 publication (Irwin-

Williams et al. 1973:50; also see Irwin and Wormington 1970). The points are 

characterized by a lanceolate outline, a perfectly lenticular and very thin cross-section, 

and a slight to markedly concave base. Flaking is parallel-oblique, created by working 

from the tip to the base. Irwin (1968:215) explicitly observed that the Frederick type 
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resembles Jimmy Allen as described for the type site, but he cites differences in 

widthrlength ratio and in the more pronounced basal concavity of the latter. These 

differences would seem to be "minor" ones (sensii Bamforth 1991), and their 

technological similarities and probable consistency in absolute dates (a lack of dated sites 

is a problem here) justify considering them as a unit. 

Table 4.10. Radiocarbon dates associated with 
Jimmy Allen/Frederick projectile points (Fig. 4.31) 

Site Radiocarbon Date Material Dated 

Caribou Lake. CO (Benedict 
1985; Pilblado 1999) 

8460 ± 140 (1-5449); 9080 + 75 (A.-\-18821); 7985 ± 75 {AA-
21984) 

Charcoal &om hearths 

Founh of Julv. CO (Benedict 
19S1) 

6045 :: 120 (1-6545); 5880 - 120 (1-6544) Dispersed charcoal; hearth 
charcoal 

Hell Gap. \VV. Frederick level 
(Invin 1968) 

8690 ±380 (.V501) [original Irwin 1968 date]; 8.820 ± 60 (AA-
28776) fobtained during recent work; Havnes. pers. comm. 1999] 

Dispened charcoal; charcoal 
sticlc 

James .Allen. \VY(Mulloy 1959) 7900 + 400 (.M-304) Charred bone 
Medicine Lodge Creek. \VY 
(Prison 1976) 

9360 + 380(RL-lS0) Unspecified 

Mummy Cave. \\T (McCracken 
etal. 1978) 

9230+150(1-2356) Wood charcoal 

Key characteristics: Jimmy AlleiVFrederick 
Median C-14 age (see Table 4A2): 8,780 B.P. (excluding 4'*' of July site); 8,^0 

(including of July site) 
Approximate C-14 age range (see Table 4.12): 9,350 - 7,900 B.P. (excluding 4"' of 

July site); 9,350 - 6,000 B.P. (including 4"* of July Valley site) 
Typical size: Medium 
Flaking pattern: Parallel-oblique, generally well-executed 
Haft outline: Parallel to slighdy expanding 
Base shape: Slightly to deeply concave 
Transverse cross section: Lenticular (thin, uniform) 
Comments: Widths greater and thicknesses smaller than Angostura; bases are 

parallel or divergent, rather than convergent. 
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Fig. 4.31. Radiocarbon dates from deposits with Jimmy Allen/Frederick projectile points 
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Angostura (includes Lusk, Ruby Valley, and Metzal; Fig. 4.32, map Fig. 4.33) 



Fig. 4.32. Angostura, (a) Angostura (Ray Long, SD [Wheeler 1995:380]); (b) 
Lusk (Betty Greene, WY [Greene 1967:27]); (c) Ruby Valley (Barton Gulch, MT 
[Davis et al. 1989:8]); (d) Metzal (Barton Gulch, MT [Davis et al. 1988:10]); (e) 
Pine Spring (Pine Spring site, WY [Sharrock (1966:53]) 
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Fig. 4 .33. Locations of Angostura sites. (I) Betty Green; (2) Hell Gap; (3) Barton 
Gulch; (4) Bush Shelter; (5) Dirty Shame Rockshelter; (6) Little Canyon Creek; (7) 
Lookingbill; (8) Medicine Lodge Creek; (9) Mummy Cave; (10) Schiffer Cave; (11) Ray 
Long; (12) Bass Anderson; (13) Myers-Hindman; (14) Pine Spring; (15) Southsider 
Cave; (16) Sheep Rock Spring; (17) Levi; (18) 5SM2423; (19) Tenderfoot 
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The goal of this class is to define what turns out to be a well-represented group of 

late Paleoindian projectile points with oblique to collateral flaking, convergent basal 

sides, and primarily concave bases. This general description is consistent with the 
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previously defined Angostura, Lusk, Hardinger, and Alder Complexes, and it also 

encompasses many projectile points referred to by Prison (1991) as members of a 

generalized "Foothills Mountain tradition." 

The perennially obfuscated Angostura type was first recognized and labeled as 

"Long" by Hughes (1949:270), who was part of the team that discovered the Ray Long 

site in 1948. Shortly thereafter (e.g. 1954), Wheeler suggested that the term Angostura 

replace "Long," which carried unintended connotations of size (e.g. Dick 1950). Wheeler 

(1954; 1995) has since described the Angostura type (e.g.. Fig. 4.32a) as large, slender, 

and lanceolate in shape, with symmetrical sides that taper to a narrow base. 

The Angostura base is slightly concave or straight, and the flaking pattern is often 

parallel-oblique, with long, narrow, shallow scars running from upper left to lower right. 

Some specimens. Wheeler notes, exhibit horizontal flake scars. Grinding typically occurs 

on the basal sides, but not the basal edge. When compared to the Jimmy Allen points 

with which they are often lumped on the basis of similar flaking patterns, Angostura 

points differ significantly in their overall morphology. Their convergent basal sides and 

greater thickness could be features with important implications for inferred hafting 

procedures. 

The term Lusk was coined to describe projectile points located in situ at the Betty 

Greene site, near Lusk, Wyoming (Greene 1967; 1968; Fig. 4.32b). On the advice of 

Wormington, Irwin (1968) adopted the label to describe projectile points recovered 

stratigraphicaliy higher than Frederick specimens at Hell Gap. Recogm'zing similarities 

between the newly-proposed Lusk type and Angostura, Irwin (1968:215) intended for the 
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former to replace the latter, which he observed "seems to have been drawn for a mixed 

collection of Agate Basin and Lusk types found by Hughes (1949) at Angostura." 

Lusk points are lanceolate in form, generally converge toward the base, and have 

concave bases (unlike Agate Basin, which are most often straight-based). The flaking 

pattern is oblique and "similar in execution to that on Frederick points" (Irwin 1968:216); 

however, it is more "haphazard," and "there is a lack of effort to make the points of 

careful symmetrical outline" (Irwin 1968:216). 

The Barton Gulch site, in southwestern Montana, is the type site for Alder/Ruby 

Valley projectile points (Davis et al. 1988; 1989). Two complexes, each with 

morphologically similar, yet distinctive, projectile points have been identified at Barton 

Gulch: Alder (radiocarbon dated to circa 9,400 B.P.); and Hardinger (dated to about 

8,800 B.P.) (see Table 4.11, below). Ruby Valley points, the older of the two types 

(Davis et al. 1989:8; e.g.. Fig. 4.32c). "are obliquely flaked, medium to small lanceolates 

with narrow, square basal edges and basal and marginal grinding." Of the Ruby Valley 

specimens, Davis et al. (1989) observed that while they differ from well-known Plains 

Paleoindian projectile point types, they are morphologically similar to other specimens 

widely distributed in the Rocky Mountains. 

"Metzal" is the name given to the diagnostic projectile point type for the 8,800 

year-old Hardinger Complex (called Barton Gulch in Davis et al. [1988], but recently 

renamed [Davis, personal communication 1996]; e.g.. Fig. 4.32d). Eleven total Metzal 

specimens were recovered, one of which was not reworked and thus retained its original 

appearance. This basalt point was described as (Davis et al. 1988:10), 
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lanceolate, lenticular in cross section, and widest at body midpoint, with 
transverse-parallel flaking...and a concave base formed using a 'pseudo-
fluting' technique. This point lacks basal and marginal grinding, but 
others have heavily ground lower lateral and basal edges. The basal 
configuration is a basal concavity with relatively wide, rounded basal 
comers, or ears. The ears range in width in proportion to the depth of the 
basal concavity, i.e., the deeper the concavity, the narrower the ears. 

Metzal and Ruby Valley points appear, from illustrations given (Davis et al. 1988; 1989), 

to differ from one another most dramatically in their flaking patterns, with the former 

exhibiting a transverse pattern, and the latter an oblique one. In terms of morphology, 

however, the points are generally similar both to each other, and to the Angostura and 

Lusk types described above (both of which exhibit oblique and transverse flaking 

patterns). 

Table 4. II. Radiocarbon dates associated with Angostura projectile points (Fig. 4.34) 

Site Radiocarbon Date Material Dated 

.\ngosmra. Rav Long. SD (Wheeler 
1995) 

9380 ± 500 (M-370); 7715 ± 740 (C-454); 7073 ± 300 (C-
604) 

.All charcoal 

Barton Gulch. .\rr. .Alder Coniple.\ 
(Davis 1998; Davis etal. 1989) 

9410 ± 140 (BeU-23215); 9340 ± 120 (TX-7565); 9340 ± 
120 (TX-7564?); 9080 ± 310 (TX-7564?) 

.All charcoal. .A.MS method 

Barton Gulch. .\fT. HardingerCpl.x 
(Davis 1998; Davis etal. 1988) 

8690 ±210 (RL-1377); 8960 ± 190 (Beta-37205); 8780 ± 
260 (RL-1376) 

.All charcoal 

Ba-ss-.Anderson. \\T (Eisenbanh 
and Earl 1989) 

8900 ±310 (BeU-28876) Unspecified 

Ba>h Shelter. \\T (.Miller 1988) 9530 ± 100 (UCR-2048); 9000 ± 240 (RL-WOT) Burnt organics; hearth charcoal 
Dirty Shame Rockshclter. OR 
(.Aikcns et al. 1977: Hanes 1977) 

7925 ± 80 (St-1768); 7880 ± 100 (Sl-1773); 7850 ± 120 (Sl-
1771): 6535 ±100 (St-1772) 

Pirst one uncharted twigs & 
bark; last three charcoal 

Levi Site. TX (.Ale.xander 1963) 6750 ± 150 (O-l 105; rqected [.Ale.xander 1963:513|); 9300 
± 160 (O-l 129): 7350 ± 150 (O-l 128) 

All snail'mussel shell; from 
bottom, middle, top ofZone IV 

Little Canyon Creek. (Miller 
1988) 

8790 ±210 (RL-640) Unspecified 

Lookingbill. \\T (Prison 1983; 
LjTionetal. 1995) 

8980 ± 80 (Beia-61992); 8880 ±60 (BeU-69787); 8525 ± 
100 (Beta-28n6); 7860 + 90 (Bela-61993); 7360 ±640 
(RL-I570a) 

Charcoal. e.\cept RL-lS70a, 
which is on bone 

Lust. \VY (Greene 1967) 7880 ± 430 {WSU.670) Charcoal, unclear conte.\t 
Medicine Lodge Creek. 
(Prison 1976:162) 

8520 ± 230 (RL-388); 8350 ± 285 (RL-384 & 384a; Prison 
[1976:162] e.\presses dissatist^on with this date) 

Unspecified: dispersed 
charcoal - hearth charcoal (run 
toRelher) 

•MummvCave. \VV (McCrackenet 
aL 1978) 

7970 ± 210 (1-1589); 8100 ± 130 (1-2354); 8740 ± 140 
(1-2353); 8430 ± 140 (1-2355) 

.All wood charcoal 

Mvers-Hindman. .\IT (Lahren 
1976) 

8540 ± 190 (Gak-2624); 9400 ± 200 (Galc-2627); 6740 ± 
240 (Gak-2626; Lahren 11976:42] refected this ^te) 

Pirst two—split charcoal 
sample from hearth; 3"* bone 
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Site Radiocarbon Date Material Dated 

Pine Spring. WY (Shairock 1966) 969S ± 195 (Gx-0354) (second pre-11,000 B.P. date 
reiected) 

Bone collagen 

SchitVer Cave. \VV (Frison and 
Grev 1980:29) 

8360 ± 160 (RL-lOO); 8500 ± 160 (RL-99) Charcoal 

Sheep Rock. Spring. MT (Wilson 
and Davis 1994) 

9420 ± 220 (Beta-12887); 9380 ± 50 (Beta.65825) Charcoal &om hearth; bighorn 
sheep bone coUaKen 

SoulhsiderCave. WT (Frison 
1992) 

8500 ±210 (RL-666) Unspecifled 

Tenderfoot. CO (Stiver 1993) 7820 - 80 (Beta-46621); 7550 + 90 (Bela-61920) Charcoal tram Are features 
5SM2423. near Xorwood. CO (Jim 
Firor. personal comm.. 1998) 

9160 ± 70 (Beta-115885); 9170 ± 70 (Beta-115887); 1670 ± 
70 (Beta-115886; questioned bv excavators) 

Organic-rich sediment from 
apparent Are features 

Key characteristics: Angostun 
Median C-24 age (see Table 4.12): 8,550 B.P. 
Approximate C-14 age range (see Table 4.12): 9,700 - 7,550 B.P. 
Typical size: Medium 
Flaking pattern: Parallel-oblique to collateral to horizontal 
Haft outline: Straight to convex basal sides, convergent to base 
Base simpe: Slightly concave 
Transverse cross section: Lenticular (thick, uniform) 
Comments: Widths smaller, thicknesses greater, bases more convergent relative 

to Jimmy Allen/Frederick type 
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Fig. 4.34. Radiocarbon dates from deposits with Angostura projectile points 

Ificty SKmcRiofk-
fhdte,lD(4) 9 

Itaidsfiicrt, CO (2) • 
B^GkMit,WY • 
]UyL«ikf,SD P) —•— 

LcuiSite,TXa) 

Mummy Ctra.'WY (4) • 
S<]iiflvC«vc,WY(Z) 

MtdumLodfe CEMIC, 
WVCZ) 
L0oldii|liiin,WY(5) • 
liUt C«iiy«n CMe, _ 
WY 

Myw-Hinidiiun, 
n[T(2) 

Baiiioa Gukh-Kudn-
fv C«n9lcx,MT0) 

Baff>AnidKMiin,'WY • 
5SIVtZ423,COa) • 
BtKton Gulch-Alte 
Complex,iy[T(4) 

BuihSlulte;Wy(2) • 
Soufluito C«ra,W¥ • 
Sh«9 Rode Spimf, 
n[T(2) 

KiuSpaiir.WY 
1 1 1 1 1 1 1 1 

s A O A S o e S  
RCYBP «e 9> AO 

Deception Creek (Fig. 4.35, map Fig. 4.36) 
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Fig. 4.35. Deception Creek (Deep Hearth Site, WY [Rood 1993:29]) 

Fig. 4.36. Location of Deep Hearth site (Deception Creek) 
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This little-known point type was first named and discussed by Collins (n.d.), who 

invoked the term to describe a small assemblage of lanceolate projectile points from 



195 

northwest Colorado. He characterized the points (Collins n.d.: 1), which were from a 

surface context and thus undated, as small and slender, with sides that are "convex and 

constrict toward the base, then curve out sharply, forming distinctive ears which flare 

down or out from the vertical axis at an angle of45-90°." For most specimens, the ears 

form a slightly concave base, which is usually the widest portion of the point. Basal 

grinding, when present at all, is uniformly light. 

The Deception Creek type was introduced to the published literature by Rood 

(1993), who compared the points to late Paleoindian forms described by Prison (1991) as 

"Foothill-Mountain Paleoindian." Rood (1993:28) reported finding Deception Creek 

specimens at the Deep Hearth Site (e.g.. Fig. 4.35), in southwest Wyoming, which 

yielded three radiocarbon dates on associated hearth charcoal: 8,220 ± 130 (Beta-55747); 

8,460 ± 100 (Beta-55748); and 8,610 ± 80 (Beta-45003). On the basis of these dates and 

perceived similarities to Prison's (1991) Foothill-Mountain points. Rood concluded that 

Deception Creek points are late Paleoindian in age. 

Key characteristics; Deception Creek 
Median C-14 age (see Table 4.12): 8,500 B.P. (single site) 
Approximate C-14 age range. N/A (single site) 
Typical size: Small 
Flaking pattern: Uneven parallel-oblique to collateral to random 
Haft outline: Straight to convex basal sides, convergent to base 
Base shape: Straight to slightly concave 
Transverse cross section: Lenticular to sub-diamond 
Comments: Exhibit distinctive basal ears 

Other/Indeterminate lanceolate 

This "other" designation is most commonly used for fragmentary—but clearly 

lanceolate—points that carmot be accurately assigned to any of the types defined above 
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(#sI0-l4). However, more complete specimens of forms that differ substantially from 

the above would receive an "other" classification as well. 

Indeterminate 

Specimens in this class are completely indeterminate; that is, even their 

morphology (stemmed versus lanceolate) cannot be inferred. 

Discussion and Conclusions 

Chapter 4 has endeavored to describe, in as much detail as possible, the projectile 

point types defined for this research. In addition—and the focus of the remaining 

discussion and conclusions—radiocarbon dates associated with each point type have for 

two reasons been emphasized. First, the project collapses a suite of projectile point types 

into relatively few classes, and it is vital to clarify the chronological contexts for these 

sometimes novel and comparatively broad categories. Second, by coupling radiocarbon 

data presented in this chapter with spatial distributions of projectile point types in 

Colorado and Utah (Chapter 6), it will be possible to better resolve the timing of late 

Paleoindian occupation of the Southern Rockies. 

To anchor this summary discussion of point type radiocarbon contexts, Fig. 4.37 

and Table 4.12 outline median radiocarbon dates and date ranges for each projectile point 

type (listed from oldest to youngest). These data, compiled fi^om Tables 4.1 - 4.11 and 

associated radiocarbon date graphs, ultimately serve as the foundation for chronological 

conclusions drawn in Chapter 6 and other pertinent contexts. 



Fig. 4.37. Radiocarbon date medians and ranges for 
all projectile point types (number of dated occurrences) 
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Table 4.12. Median radiocarbon dates and date ranges for projectile point types* 

Projectile Point Type (# Sites) Median* 
(rcybp) 

Range^ 
(rcybp) 
SKBf 

'mm iiiMiii 
Alberta (4) 9,470 9,900-8,600 
Great Basin Stemmed (25) 9,000 10,700-7,550 
Eden/Firstview (13) 8,950 9,500-8,200 
Scottsbluff (8) 8,920 9,400-8,300 
Jimmy Allen/Frederick' (5) 8,780 9,350-7,900 
Angostura (19) 8,550 9,700-7,550 
Deception Creek (I) 8,500 N/A(l site) 
Lovell Constricted (7) 8,320 9,350-7,700 
lipiBliHiili pi HHii 
iteiMiiiiiHiiii »,200i8;Q{|€i 

Median rounded to liie nearest ten 
Calculated based on one averaged date per site: earliest to latest base dates (sigma 

e.\cluded). Rounded to nearest tll'ty r>'bp. 
•E.\cludes 4"* ot" July Valley site dates 

In examining Fig. 4.37 and Table 4.12, a couple of general issues come to mind 

and should be addressed before the data themselves are summarized. First, it might be 

asked whether distributions of radiocarbon dates for each point type are normally or non-

normally distributed, an issue with both practical and statistical ramifications. From a 

practical standpoint, distributions of dates may illuminate patterns (such as modalities) 

not obvious in table form. Statistically, the shape of the distributions of dates will 

determine whether, for example, tests of central tendencies should be accomplished 

through t-tests or non-parametric alternatives. Fig. 4.38 thus presents histograms for the 

six best (most frequently) dated point types: Angostura, Eden/Firstview, 

Goshen/Plainview, Great Basin Stemmed, Hell Gap/Haskett Type I, and Scottsbluff. 
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Fig. 4.38. Histograms of radiocarbon dates for best-dated projectile point types 

Angostura (19) 

8 > 

4 • 

3 -

CL *000 «Q0 4X0 lOOOO tlOCD 13300 
C-I4DU» 

GBS (25) 

8 • 

*GOO MXfi ^ 10000 UOOO 120) 
("UDikf 

Eden/First (13) 

12 

10 

8 

6 3 6 

Hi l l  I  I  "000 8000 «00 10000 UOOO 1X00 
OUCtef 

HG/Haskett(10) 

6 4 3 

Id TOO 8000 >«00 lODO UOOO 1200 
C-UCfeki 

G/Plv(12) 

DOO 8000 4300 10000 UOOO 1300 
GMCte 

Scottsbluff (8) 

C 3 3 

'000 8000 *000 lOOOO 11000 I300 
G14Dtts 

Some of the types, such as Angostura and Great Basin Stemmed, do approach an 

essentially normal distribution, possibly in part because they have the greatest sample 

size. Others are clearly non-normally distributed (indicating that non-parametric tests 

will be most appropriately employed in statistical evaluations). Goshen/Plainview, most 

notably, shows a bi-modal distribution of dates, with one cluster greater than 11,000 B.P. 

and another between 8,000 and 10,000 B J. This outcome is consistent with the 

observation of many researchers (e.g., Bradley and Prison 1996)—discussed above 

within the Goshen/Plainview type description—that morphologically and technologically 
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identical specimens occur at least 1,000 years later in the southern Plains than they do in 

more northerly locales. 

The histograms of dates also suggest that some types have much more restricted 

ranges of dates than do others. Hell Gap/Haskett Type I and ScottsblufF, for instance, are 

both tightly clustered, the former around 10,000 B.P., and the latter around 9,000 B.P. 

Goshen/Plainview and Great Basin Stemmed (GBS), contrarily, show far wider ranges 

than either Hell Gap/Haskett Type I or Scottsbluff—albeit ones centered around nearly 

the same two dates. This issue, which may elucidate some real differences in the way 

that point types have been defined, can be explored flirther by plotting numbers of dates 

for each point type by its date range (calculated by subtracting the smaller number from 

the larger in the "range" column of Table 4.12) (Fig. 4.39). 

In the Fig. 4.39 graph, the line represents the expeaed relationship between 

numbers of radiocarbon dates and date ranges. Values falling below the line indicate a 

smaller than expected date range; values falling above it represent greater-than-expected 

ranges. The magnitude of the deviation from expected values is expressed by the 

distance of a given point from the line. Hence, for example, the plot confirms that both 

Hell Gap/Haskett Type I and Scottsbluff have smaller-than-expected ranges, although 

this is more true for Hell Gap/Haskett I than it is for Scottsbluff, which falls only Just 

below the line. 

The graph also elucidates a major difference between Goshen/Plainview and 

GBS, both of which as noted above have large ranges. Of the two, only 

Goshen/Plainview deviates significantly fi'om its expected range once numbers of dates 
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Fig. 4.39. Plot of number of radiocarbon dated occurrences against 
date ranges, all projectile point types 
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Legend 
AB = Agate Basln/Haskett II 
AL = Alberta 
ANG = Angostura 
CS = Concave-Base Stemmed 
DC = Deception Creek 
EF = Eden/Firstview 
GBS = Great Basin Stemmed 

GP = Goshen/Plainview 
HG = Hell Gap/Haskett I 
JF = Jimmy Alien/Frederick 
LC = Loveil Constricted 
PS = Pryor Stemmed 
SC = Scottsbluff 

are taken into consideration. GBS falls only slightly above its expected value, indicating, 

interestingly, that despite the extensive morphological variability encompassed by this 

point type, its date range is in line with seemingly more precisely defined types such as 

Jimmy Allen/Frederick. Angostura, similarly, which here includes a number of 
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previously-defined point types, actually shows a smaller than expected date range, 

suggesting that it too is consistent with other types defined for the project. 

In addition to Goshen/Plainview, three other types fall further from expected 

values than all of the others: Lovell Constricted, with a greater than expected range; and 

Pryor Stemmed and Concave Base Stemmed, with smaller than expected ranges. It is 

perhaps not coincidental that all three of these types have been identified as potentially 

overlapping others from a morphological and/or technological standpoint (see above 

discussion of typological ambiguity). On the other hand, these types have among the 

smallest sample sizes of any type in the sample, and the possibility must be left open that 

greater representation of dates will eventually result in ranges more consistent with 

expected values. 

Having discussed general considerations potentially relevant to a chronological 

summary, it remains now to present that summary. Table 4.12 provides a useful ordering 

of the median radiocarbon dates for the projectile point types defined for this research, 

although Fig. 4.37 effectively reinforces the inescapable finding that there is considerable 

overlap in the ranges of dates obtained for the types. Overlap notwithstanding, however, 

the data suggest that the types defined here can be viewed as representing at least three 

general periods of time (delineated in Table 4.12 with highlighting). 

Three types—Agate Basin/Haskett II, Hell Gap/Haskett I, and Goshen/Plainview, 

appear earlier in the American west than any other types. Goshen/Plainview appears 

earliest, with manifestations preceding 11,000 B.P. Earliest manifestations of Agate 

Basin/Haskett II and Hell Gap/Haskett I occur 500 or so years later, at circa 10,500 B.P. 
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Median dates for the three early types are similar, however, with Agate Basin/Haskett H 

oldest at 10,210 B.P., followed by Hell Gap/Haskett I at 10,000 B.P., and finally 

Goshen/Plainview at 9,810 B.P. The depressed median for Goshen/Plainview relative to 

the early end of its range can be attributed to its relatively late occurrence in the southern 

Plains. 

Kruskal-Wallis comparisons of central tendencies of Agate Basin/Haskett II, Hell 

Gap/Haskett I, and Goshen/Plainview, show no statistical difference amongst them. 

However, when central tendencies of each of the three types are compared to those of 

other types defined for the research, significant differences (p < 0.05) emerge in all cases 

but between Agate Basin/Haskett II and Concave Base Stemmed (a function of the small 

sample size of each), and between Goshen/Plainview and Alberta (an outcome which 

based on Fig. 4.37 reflects genuine overlap). 

The next chronologically unified group of point types includes the majority of 

those in the sample: Alberta, GBS, Eden/Firstview, Scottsbluff, Jimmy Allen/Frederick, 

Angostura, Deception Creek, and Lovell Constricted. All of these types show a great 

deal of chronological overlap, and therefore cannot be unequivocally separated from one 

another on these grounds. On the other hand, a close study of values in Table 4.12 and 

Fig. 4.37 does bring to light a few important resuhs. First, the Alberta type has a median 

date that appears to be older than many of the point types with which it is here lumped. 

Indeed, although the type cannot be statistically distinguished from GBS, Eden/Firstview, 

Scottsbluff, or Jimmy Allen/Frederick, it is significantly earlier than Angostura, Lovell 

Constricted, and Pryor Stemmed- Thus, Alberta is chronologically transitional between 
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the earlier Goshen/Plainview type, from which it also cannot be statistically 

differentiated, and several later point types. 

It is also interesting to note that GBS and Angostura, with large ranges, appear to 

bound three more tightly dated types; Eden/Firstview, Scottsbluff, and Jimmy 

Allen/Frederick. All five types have similar medians, with Angostura's slightly (200-500 

years) later than the others, but all five are statistically indistinguishable from one 

another. All five also clearly overlap one another in terms of range, with the three 

"inner" types entirely encompassed by the ranges of GBS and Angostura. 

The primary difference between the types with larger ranges and those with more 

restricted ones are in date of first occurrence. The earliest date for GBS is 10,700 B.P. 

and the earliest for Angostura, 9,700 B.P. (for a 1,000 year difference even between these 

two). The earliest dates for Eden/Firstview, Scottsbluff, and Jimmy Allen/Frederick are 

200 to 1300 years later, between 9,500 and 9,350 B.P. By the same token, GBS and 

Angostura also extend later in time than the other types, to 7,550 B.P. in both cases. The 

others culminate between 8,300 and 7,900 B.P. 

The very latest of the late Paleoindian projectile point types defined for this 

research are Pryor Stemmed and Concave Base Stemmed. While sample size problems 

make it difficult to demonstrate statistical differences between the median dates of these 

points and other types. Fig. 4.37 shows visually that both fall at the very young end of the 

chronological spectrum. Median dates for the two are 100-200 years later than the next 

youngest type (Lovell Constricted) and roughly 2,000 years later than the oldest (Agate 

Basin/Haskett 11). In addition, neither of the types appears until 8,450 B.P., some 900 
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years after the next earliest first appearance of Jimmy Allen/Frederick (at 9,350 B.P.). 

Until new dating demonstrates otherwise, it seems appropriate to consider both Pryor 

Stemmed and Concave Base Stemmed as manifestations of the very terminus of the 

Paleoindian period. 

As just noted for these two types, the above conclusions are based on sometimes 

inadequate numbers of radiocarbon dates for point types. Deception Creek has not been 

discussed here, because it is represented by dates at just one site. Concave Base 

Stemmed, and more surprisingly. Agate Basin/Haskett II and Alberta are particularly 

poorly represented in the radiocarbon record. The situation with Pryor Stemmed and 

Jimmy Allen/Frederick isn't much better, and even the best-represented types (GBS and 

Angostura), have sample sizes of just 25 and 19, respectively—barely considered 

adequate for most statistical manipulations. 

Regardless of these sample size problems, however, compiling and evaluating 

dates provides a very useful, if tentative, context for understanding many elements of late 

Paleoindian adaptations in the west—most relevant to this project, the timing of 

occupation of the Southern Rockies and adjacent regions of Colorado and Utah. In this 

spirit, this chapter has attempted to provide not only the vocabulary and framework for 

upcoming typological comparisons (Chapter 6), but also to summarize those 

chronological data that will ultimately permit conclusions to extend from spatial 

distributions of point types in the project area to chronological implications of those 

distributions. 
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CHAPTERS 

LATE PALEOINDIAN PROJECTILE POINTS; 
ANALYSIS PROCEDURE 

Introduction 

This chapter overviews the methodological procedures followed to identify and 

analyze late Paleoindian projectile points from the Colorado - Utah project area. In 

short, steps involved in conducting the research included (I) identifying and obtaining 

access to a study assemblage of projectile points that adequately represented the Southern 

Rockies and adjacent Plains, Colorado Plateau, and Great Basin; (2) analyzing those 

projectile points in terms of typology, raw material use, and technology; and (3) utilizing 

statistical tests to compare and contrast projectile points from the regions of interest along 

those three vectors of potential variability. 

Data Collection 

Late Paleoindian projectile points were identified as candidates for study in two 

ways. First, Colorado and Utah State Historic Preservation Offices (SHPOs) were 

contacted for lists of well-provenienced artifacts collected over the course of various 

federal and state land cultural resource inventories and excavations. Second, to expand 

the sample to areas poorly represented in SHPO files (e.g., the largely privately-owned 

Plains of eastern Colorado), individuals with artifact collections were contacted— 
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generally through local museum intermediaries—with the goal of gaining permission to 

study specimens in their possession. 

In order to be included in the study, projectile points had to meet two 

requirements. First, while both surface and sub-surface finds qualified for inclusion, 

accurate three-dimensional provenience information had to be available, either from state 

site forms or from private individuals' records. Second, projectile points were required to 

include a substantial portion of the base and hafting element. As discussed in more detail 

in the "technology" section below, an artifact had to be sufficiently complete that all 

metric observations (most of which are based on an assessment of basal width) could be 

taken or at least accurately estimated. 

This collection procedure ultimately resulted in a total study assemblage of 358 

projectile points from 202 sites in Colorado and 231 points from 136 sites in Utah (Fig. 

5.1). The various regions of the project area were all relatively well-represented, 

although the Colorado Plateau yielded only 42 points, compared with 100 or more from 

all other regions of the project area. As shall be discussed in depth in other chapters, the 

paucity of artifacts from the Colorado Plateau may reflect a truly unintensive late 

Paleoindian presence in that environment. 

Before analyzing the artifacts, an effort was made to gather as much information 

as possible about the sites from which they were obtained. In addition to UTM northing 

and easting values and elevation (together forming the three-dimensional provenience for 

each find), other key variables were recorded as well (see Appendix A), including slope, 

aspect, site type, number of components, size, degree of disturbance, topographic 
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features, vegetation, and most important, region and physiographic zone (as defined and 

discussed in Chapter 2). These site-related characteristics, particularly the latter two, 

formed the framework for comparison of the projectile points. 

Fig. 5.1. Map showing locations of projectile points in Colorado - Utah project area 
(adapted from Hunt 1967:8) 
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Also prior to analysis, each projectile point included in the study was thoroughly 

documented. First, each artifact was illustrated using a mechanical pencil and 0.5 mm 

lead and following conventions overviewed in Addington (1986). One face, plus a 

longitudinal and transverse cross-section was drawn, a procedure which not only created 

a physical record of the point, but also ensured that adequate time was invested in 

studying it. Next, each point was photographed with black and white print and color 
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slide film. A 35-mm Pentax K-IOOO camera with a macro lens was mounted on a 

portable copy stand, and two standard photographic flood lamps were used to illuminate 

the artifacts. In most cases a black velvet backdrop was selected for its ability to conceal 

shadows. 

Projectile Point Analysis 

Once site data had been collected and artifacts had been illustrated and 

photographed, the analysis procedure began. About 40 total qualitative and quantitative 

observations were recorded for each projectile point (see Appendix B for complete 

coding guide). The variables were selected to try to operationalize the three major 

elements identified as potentially meaningful indicators of regional variability: 

morphology and typology; raw material selection and use; and technology. As detailed in 

depth in Chapter 1, all three data sets contribute to resolving questions related to the 

extent of late Paleoindian occupation of the Rockies, while the nature of early human 

land use is informed primarily by the last of these, technology. 

Morphology and Tvpoloev 

Projectile point morphology and typology comprise the first vector along which 

specimens from the Southern Rockies were compared to those recovered in the adjacent 

Plains, Colorado Plateau, and Great Basin. The rationale for these comparisons was that 

if the mountain specimens could be shown to be of unique shapes and/or types, then this 

finding would support an interpretation of more extensive, possibly even year-round use 
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of that region. If, however, mountain artifact shapes and/or types closely resembled those 

found in one or more adjacent regions, then more temporary use of that environment by 

those otherwise adapted to life in the nearby lowlands would be indicated. 

In operationalizing point shape and type, morphological and typological 

assignments necessarily overlapped one another to a degree, since projectile point type is 

in part reflective of overall artifact shape (see discussion in Chapter 4). On the other 

hand, recording a variety of shape-related features—point form (Fig. 5.2a, b), base type 

(Fig. 5.2c-e), base outline (Fig. 5.2f-n), basal side outline (Fig. 5.3a-c), hafting element 

form (Fig. 5,3d-g), comer form (Fig. 5.3h, i), and longitudinal and transverse cross-

section (Figs. 5.4a-j)—registered descriptive detail not captured by point type alone. 

These data provided the means to make regional comparisons of projectile point traits 

within particular projectile point classes—useful for assessing, for example, whether 

point type "X" varied in one or more morphological dimensions when found in different 

regions. 

As mentioned in Chapter 4, projectile points were not assigned to a type class 

until all 589 specimens had been analyzed and a typology had been created that 

appropriately accounted for variability among them. Once the typology had been 

devised, illustrations, photographs and notes were re-evaluated in order to appropriately 

situate each specimen therein. Types were assigned conservatively, such that if a point 

fragment was too small for accurate assessment, or if a specimen had been so extremely 

patinated or water-rolled that flaking patterns were obscured, the artifact was classified as 

"indeterminate." 
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Fig. 5.2. Variants of projectile point form (a-b), base type (c-e), and base outline (f-n) 
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Fig. 5.3. Variants of basal side outline (a-c), hafting element form (d-g), 
and comer form (h-i) 
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Raw Material 

As outlined in Chapter 1, it was critical to the goals of the research to ascribe a 

probable raw material source area to as many analyzed specimens as possible, because 

demonstrating that raw materials did or did not cross regional boundaries could strongly 

support or refute that groups of people did the same. This was, as expected, a difficult 

proposition in many cases. Previous attempts to identify sources of microcrystalline rock 

{sensu Leudtke 1992:8) and quartzite—two of the most common materials encountered in 

the research—have been fraught with problems (for discussions, see Harbottle 1982; 

Leudtke 1979). Some success has been achieved with "low-tech" uhraviolet light 

fluorescence (e.g., Benedict 1996; Cassells 1995; Hofman et al. 1991) and various "high
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tech" techniques for detecting trace element composition (e.g., Leudtke 1978; Leudtke 

and Meyers 1984; Symons 1986); however, these and other methods require intensive 

study and an extensive time commitment, not to mention substantial cash flow. 

On the other hand, the sourcing of igneous rocks—especially obsidian—through 

trace element analysis has proven to be relatively inexpensive and comparatively accurate 

(Hughes 1984; Nelson 1984). The homogeneous and geographically restricted nature of 

most (though not all, see Hughes and Smith [1993]) obsidian flows allows particular 

source localities to be pinpointed far more readily than sedimentary or metamorphic 

cherts and quartzites, which can outcrop over extensive regions and vary geochemically 

to a great degree. As a result, sourcing of obsidian—particularly in the Far West where 

it is plentiful—has become commonplace for Paleoindian archaeologists who encounter it 

(e.g., Amick 1993; Beck and Jones 1990a; Cannon and Hughes 1993; Davis 1986). 

For this research, it was necessary to achieve a balance between the accurate 

sourcing of projectile point raw materials and the constraints imposed by time and 

money. Because the project incorporated nearly 600 finds fi-om two large states—and a 

potentially vast number of lithic sources—it was deemed impractical to try to analyze 

cherts and quartzites using either ultraviolet fluorescence or trace element techniques. 

Such procedures may work well for a researcher attempting to gain an in-depth 

understanding of a lithic assemblage fi'om a single site, but the logistics for using them at 

the scale of this project are prohibitive at best. 

Instead, for these materials the research relied on macroscopic assessments 

effected primarily through consultation with local experts (archaeologists, geologists, and 
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other knowledgeable personnel). Geological maps were used in conjunction with these 

consultations, such that once a material had been identified as to probable geological 

formation of origin, the maps could be used to infer where that material might outcrop 

relative to the provenience of the artifact in question. 

Although trace-element analyses were not attempted for sedimentary and 

metamorphic rocks encountered in this research, they were extensively employed for 

most obsidians and some basalts. Dr. Richard Hughes, Geochemical Research 

Laboratory, conduaed all sourcing work for the project with the exception of two 

specimens previously sourced by Sappington (Phagan 1985). Thirty-six obsidian 

Paleoindian specimens were submitted to Hughes specifically for this research, and 

additional artifacts from the Wendover Air Force Range, west-central Utah, were 

submitted to Hughes by Dr. Brooke Arkush, Weber State University, Ogden, Utah 

(Arkush and Pitblado 1999). 

Hughes's procedure (e.g., Hughes 1998a) is non-destructive, relying on x-ray 

fluorescence to generate x-ray intensity data for zinc, gallium, rubidium, strontium, 

yttrium, zirconium, niobium, barium, titanium, manganese and iron. Intensity 

measurements are converted to concentration estimates, and are ultimately presented in 

table form in parts-per-million (ppm) and weight percent composition. Values obtained 

for the various trace elements in each sample are compared to those from known-source 

samples. A reliable match is reported if diagnostic mean measurements (those well-

measured by x-ray fluorescence) for sample obsidian/basalt fall within two standard 

deviations of those for the known sources. 
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The coding of all raw material sourcing data for microcrystallines, quartzites, and 

igneous rocks attempted to capture as much information as possible, without introducing 

any false precision to the situation. It was important to create variables that reflected 

both what could be unequivocally known about a stone type and what could be inferred 

about its geographical distribution from the subjective impressions of local experts. All 

artifacts were coded first, and most straightforwardly, for general material type—chert, 

quartzite, etc. Then they were coded for specific material type, with 24 sources 

ultimately identified (see list and associated references in Appendix B and map of 

sources [Fig. 7.1])—although the "unknown" code ("999") was nonetheless used with 

frustrating frequency. 

Next, the materials were assigned a distance to nearest source. A continuous 

variable permitted coding of actual distance from the artifact's provenience to the nearest 

source of its raw material, when such could be calculated (as it could for Alibates 

dolomite, and other highly distinctive materials). This variable was used most often for 

coding of obsidian; most cherts and quartzites received a "999" (unknown). A second 

source-distance variable was more generally applicable, allowing coding into one of the 

following classes: 0-40 km, 41-80, 81-160, I61+, "unknown," or "unknown, but a local 

origin cannot be ruled out." 

The latter of these classes proved to be a very important category. In 

many instances, there was a strong sense that a material was locally available, but 

its precise source location was impossible to pinpoint. For example, a number of 

colorful microcrystalline Paleoindian points were documented from the Plains of 
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northeast Colorado, where visually identical raw materials are readily available in 

cobble form on Pleistocene terraces. It is of course possible that any particular 

artifact was made of stone from some geographically distant source, but it would 

have been unwise to rule out a local source for any of them. The same was true 

for many specimens fi-om northwest Colorado and northeast Utah. A number of 

these projectile points contain tiny fossils, a characteristic of the Green River 

formation that outcrops all over that same region. It is again possible that any 

given fossiliferous chert tool found in that area came from a great distance, but it 

is more parsimonious to assume that the material was obtained locally. 

Thinking about cherts and quartzites from this perspective tends to result in a 

subtle shift away from the way that Paleoindian archaeologists, in particular, typically 

think about prehistoric raw material use. It has become almost axiomatic to say that 

Paleoindians, more than later prehistoric peoples, tended to incorporate exotic raw 

materials—especially microcrystalline ones—into their toolkits (e.g., Bamforth 1985; 

Goodyear 1989; Hofman 1991; Hofman et al. 1991)...so much so that archaeologists 

seem to have moved beyond asking "if this is true (and under what circumstances), to 

trying to explain "why" it is true (e.g., Kelly and Todd 1988; Meltzer 1989). 

Given this orientation, it seems that there may be a predisposition on the part of 

archaeologists to view Paleoindian projectile points with materials of unknown origin as 

potentially, or even probably, of exotic origin. However, if a concerted effort is made to 

ascertain whether there is at least the possibility—given the distribution of various 

geological formations—that a material originated within the general vicinity, one may 



I l l  

often find that such is the case. This is not to suggest that researchers in the past have 

been too quick to assign an exotic origin to particular raw materials, but rather to point 

out that the tendency to see this pattern at certain Paleoindian sites in the past could bias 

the way future finds are interpreted. The "unknown, but possibly local material" code 

used in this research tries simply to shift the view of stone from "exotic until proven 

local" to a more conservative "local until proven exotic" perspective. 

Technology 

Studies of projectile point technology are critically important to this research, 

because more than either morphology/typology or raw material studies, technological 

attributes of projectile points stand to illuminate both major issues at the heart of the 

project: extent of late Paleoindian occupation of the Rockies and nature of that 

occupation. Extent of occupation, on the one hand, is investigated by comparing 

technological features of Rocky Mountain points to those from adjacent regions. As with 

morphology and typology, dissimilarities are consistent with occupation near the full-

time end of the spectrum, and similarities with part-time use. Nature of occupation of the 

Rockies and other regions of the projea area are evaluated by comparing projectile points 

against regionally-specific land-use based predictions outlined in Chapter 3 (refer, for 

example, to summary Table 3.5). 

A number of specific technological variables, both qualitative and quantitative, 

speak to the aforementioned issues. These include heat treatment (of microcrystalline 

specimens), presence/absence of basal grinding, blank form, flaking pattern, flaking 
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intensity (a variable that measures the number of final-stage flake removals per unit of 

edge), various metric attributes, projectile point condition, and type and intensity of 

reworking. 

Subjecting siliceous lithic materials to heat often improves knappability and 

produces obvious changes in rock color, translucency, and texture (e.g., Crabtree and 

Butler 1964; Leudtke 1992). Heat treating of projectile points was coded primarily based 

on such macroscopic changes, with a lustrous or "waxy" appearance being the most 

important indicator of pre-production heating. Some (e.g., Crabtree 1972;6) have argued 

that knappability of obsidian, too, can be improved through thermal alteration, but others 

(e.g., Tixier, in Inizan et al. 1992; 17) disagree. In any case, heating does little to change 

the appearance of obsidian, so projectile points of this material were not evaluated on this 

basis. 

Basal grinding of a projectile point was assessed by running a finger along the 

basal sides and base of the artifact. A smooth edge indicated that grinding had taken 

place, while a more "ragged" feel indicated a lack of grinding. Results were grouped into 

six classes; grinding of basal sides only; grinding of base only; grinding of basal sides 

and base; grinding of a single basal side; no grinding; or indeterminate (used, for 

example, for heavily patinated points). These classes were lumped later for analysis into 

two new variables that coded simple presence/absence of basal grinding and intensity of 

grinding (grinding of basal sides and base versus none - light basal grinding). 

The "blank form" variable codes whether a projectile point was produced on a 

bifacial or flake blank. This assessment was based on two features; longitudinal cross-
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section morphology and presence or absence of an original flake detachment surface. 

Projectile points manufactured from bifacial blanks typically show a symmetrical 

longitudinal cross-section (e.g.. Fig. 5.4c,d). Those made on flake blanks, contrarily, are 

often d-shaped or even twisted in longitudinal profile (e.g.. Fig. 5.4b,e). Points made on 

flake blanks also sometimes reveal remnants of the original flake detachment scar (the 

interior surface of the flake used as the blank), partially obscured by finishing flake scars. 

It should be noted that conclusive evidence as to a projectile point's origin was often 

lacking, such that the "indeterminate" class was invoked more fi-equently for this variable 

than most others. 

"Flaking pattern" characterizes the finishing treatment of a projectile point. 

Whether produced fi-om a biface or a flake, and whether the process involved primarily 

percussion or pressure flaking, most projectile points are ultimately subjected to final 

flaking that can take a number of forms. Believed by most researchers to represent a 

primarily stylistic (rather than ftinctionally-based) reduction decision, flaking patterns 

defined for this research (Fig. 5.5a-0 include collateral, parallel horizontal (meeting 

along the longitudinal axis of the point), parallel horizontal (not meeting along the 

longitudinal axis), parallel-oblique, irregular/random, and chevron/"v" shaped. 

"Flaking intensity index" measures the relative amount of production energy 

invested in manufacture of a projectile point. The rationale is that the more energy 

invested in an artifact (i.e., the more "formally" it was flaked and the better the 

craftsmanship), the more final flake removals there will have been. To obtain the flaking 

intensity index (Fig. 5.6), the average number of flake scars along one margin of an 
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Fig. 5.4. Variants of longitudinal cross-section form (a-e) 
and transverse cross-section form (f-j) 
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Fig. 5.5. Projectile point flaking pattern variants 
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unreworkeJ projectile point was divided by the length of the edge (see Warren and 

Phagan 1988:124, for an example of a similar variable). A resultant large index value 

(e.g.. Fig. 5.6a) indicated that more flakes were removed per unit of edge and that more 

energy was invested in production. A small index value (e.g.. Fig. 5.6b) reflected fewer 

flake removals per unit of edge and low knapping energy investment. 

All linear measurements were taken with digital calipers and were recorded to the 

nearest 0.1 mm. In retrospect, it probably would have been more appropriate to measure 

anifacts only to the nearest millimeter, because recording to 0.1 mm undoubtedly 

introduced into the data a degree of false precision. All weight measurements were taken 

on a portable digital balance, and were recorded to the nearest 0.1 g. 



Fig. 5.6. Flaking intensity measurement procedure 
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Ft = .34 n = .17 

cm 

(a) Portales point, Blackwater Draw (Sellards 1952:71). Length of designated side = 88 
mm. Average number of flake scars along designated side =" 30. 30 scars / 88 mm 
yields a flaking intensity index of .34 

(b) Silver Lake point. Pleistocene Lake Mohave (Amsden 1937:82). Length of 
designated side = 47 mm. Average number of flake scars along designated side = 8. 
8 scars / 47 mm yields a flaking intensity index of .17 
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Measurements were taken based on a system adapted from Haynes's (1991), 

which focuses attention on the projectile point base. Projectile point bases are more 

diagnostic than tips for at least two reasons. Most important, they vary far more than do 

tips. There is but one tip design that will work to penetrate an animal; a point with an 

angle of roughly 60° or less. Bases, as discussed previously, can assume any number of 

forms, from convergent to divergent, stemmed to lanceolate, indented to convex, and so 

on (see Figs. 5.2c-n and 5.3a-i). Moreover, because basal morphology is controlled to a 

large degree by hafting constraints, it tends to be more impervious to changes incurred by 

reworking than is the case for tips (Judge 1973). This allows bases to retain diagnostic 

characteristics, even when reworking occurs. 

As mentioned previously, in order to qualify for analysis, a projectile point had to 

be sufficiently complete that all linear measurements listed in Appendix B could be 

taken, or at least accurately estimated. This eliminated from consideration all mid

section and tip fragments, because they could not be measured for basal width, and it also 

eliminated basal fragments with a length less than ^/». of their basal width. To ensure 

consistency and comparability in dimensional observations across the assemblage, each 

projectile point was subjected to a series of measurements based upon its basal width 

value (Fig. 5.7). 

First, a "base line" was establish by drawing a horizontal line upon which the base 

of the projectile point was set. If the point had distinct comers, one or both comers were 

placed on the base line (whichever allowed the longitudinal axis of the projectile point to 

form a right angle with the base line), and basal width was measured from comer to 
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comer. If comers were indistinct, then basal width was measured where the sides formed 

a tangent to the radius of curvature (Haynes 1991b). Then, at positions '/z and % of the 

basal width up the side of the point, width and thickness were measured. A maximum 

width and thickness were recorded as well, as were overall maximum dimension, length 

of longest side, length of grinding on longest side, and maximum grinding length. 

Figure 5.7. Projectile point measurement procedure (adapted from Haynes 1991b) 
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If the two corners of the point were not both situated on the base line, a value was 

obtained for the basal gap formed by the non-aligned comer. Concavity (or convexity) 

depth was measured from baseline to the highest point of concavity (a negative number), 

or from baseline to the lowest point of convexity (a positive number). Straight-based 

projectile points were assigned a concavity depth value of zero. Stemmed points were 

measured for maximum stem length, along an axis perpendicular to the base line. 

Finally, each artifact was weighed. 

In addition to qualitative and quantitative characteristics related to original 

manufacturing techniques, the data collection process also assessed the condition of 

projectile points upon recovery and the reworking of those points. The first of these, 

projectile point condition, was recorded simply as "complete" (> 80% present), or 

"incomplete" (< 80% present). The "incomplete" projectile point class, of course, 

encompassed basal fragments for which all measurements could be taken, but not tiny 

basal fragments, midsections, or tips. 

Types of rework recognized for this research include (Appendix B) resharpening 

of the tip, reformulation of the base, reworking of the blade, burination, reworking to 

form another (non-burin) tool such as a scraper or graver, and various combinations 

thereof For analysis purposes, these data were collapsed into three new variables: 

presence/absence of rework; intensity of rework; and nature of retouch. 

The most basic of these, presence/absence of rework, was recorded for all 

projectile points, broken or complete. Although complete projectile points by definition 

provide the larger medium for the expression of reworking (only they, for example, have 
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tips for resharpening), even small bases can manifest characteristics consistent with the 

reworking process. The dichotomous presence/absence variable captures evidence for 

reworking for as great a percentage of the project area assemblage as possible. 

To record intensity of rework, three variants were defined: no rework; one form 

of rework; and mukiple reworking episodes. Unlike reworking presence/absence, the 

intensity variable would be unduly biased by the inclusion of small basal fi-agments that 

rarely show evidence for more than one kind of rework. Hence, this observation was 

limited to complete projectile points which all have comparable potential to express one 

or more forms of reworking. 

The "nature of retouch" variable, finally, assigned projectile points to one of three 

classes: no rework; rework for continued use as a projectile point; and rework for use as 

some other tool (burin, scraper, graver, etc.). Projectile points included in the third class 

include only those that exhibit clear morphological alteration of the artifact, but not those 

with microscopic evidence for non-projectile point uses (projea constraints did not 

permit high- or low-power usewear analyses). "Nature of retouch" was assessed for all 

Colorado - Utah specimens with evidence for reworking, because restricting observations 

to complete projectile points would have biased results in favor of specimens retaining 

their "projectile point" characteristics. 

Data Manipulation 

After projectile point analyses were complete, data were analyzed using the 

statistical program Systat (version 7.0 for Windows). Analysis procedures were similar 
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for all three avenues of investigation (morphology and typology, raw material use, and 

technology). In each case, pertinent variables (as operationalized above) were compared 

across the physiograpic regions and environmental zones that comprise the Colorado -

Utah project area. Statistical techniques employed to make the comparisons were 

dictated by the data themselves (whether variables were quantitative or qualitative, 

normally or non-normally distributed, etc.), and they are detailed where appropriate. 

Comparisons presented in the following chapters recognize and are structured 

around five major physiographic regions and seven environmental zones (see Chapter 2 

for descriptions), all assigned as part of the site documentation effort. Regions include 

the Rockies, Plains, Colorado Plateau, Great Basin, and Great Basin mountains. The last 

of these, the Great Basin mountains, are considered by many geographers to be part of 

the Colorado Plateau (again, refer to discussion in Chapter 2). However, because the 

mountains that separate the Great Basin proper from the canyon country of the Colorado 

Plateau are topographically discrete, and because they comprise a mountainous context 

comparable to the Rockies, they were treated as an independent analytical unit. 

Environmental zones recognized for the research include five mountain biomes 

(parks, foothills, montane, subalpine, and alpine), together with grasslands and 

shrublands. To bolster sample sizes and simplify interpretations, the five mountain 

biomes were often collapsed into just two for analysis purposes, one representing lower 

mountain elevations and the other higher ones. In these cases, parks and foothills 

comprise the 'iow elevation" class, and montane, subalpine and alpine zones the "high 

elevation" class. 



Chapters 6-10, which follow, detail the results of the three-fold data collection 

and analysis procedure outlined here. Chapter 6 presents regional and environmental 

distributions of morphological and typological characteristics of the projectile points. 

Chapter 7 focuses on variables related to lithic raw material selection and use as 

manifested across the project area. Chapters 8-10, finally, report on the frequencies of 

various technological elements—from flaking patterns to three-dimensional 

measurements—in the various regions and environments of Colorado and Utah. 
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CHAPTER 6 

LATE PALEOINDIAN PROJECTILE POINTS: 
MORPHOLOGICAL AND TYPOLOGICAL VARIABILITY 

This chapter reports the results of comparisons of late Paleoindian projectile point 

morphology and typology across the regions and environments of Colorado and Utah. As 

mentioned in the last chapter, comparisons of morphology focus upon general projectile 

point outline and various characteristics of point bases. Typological analyses 

characterize and compare the projectile points in the sample according to the 16-type 

scheme presented in Chapter 4. 

Projectile Point Morphology 

All late Paleoindian projectile points can be morphologically categorized as either 

stemmed or lanceolate. In the Colorado - Utah sample as a whole, stemmed point forms 

occur almost exactly twice as often as do lanceolate ones (61% stemmed, versus 30% 

lanceolate and 9% unidentifiable). When compared across regions in the two states, 

however, differences in the distribution of the two forms emerge (Table 6.1, Fig. 6.1). 

Table 6.1. Distribution of projectile point forms by region; row percent (frequency) 

Physioeraphic Zone Lanceolate Stemmed Indet. Total 
Plains 31.07(64) 54.85(113) 14.08 (29) (206) 
Rock\' Mountains 60.77 (79) 31.54(41) 7.69 (10) (130) 
Colorado Plateau 21.43 (9) 69.05 (29) 9.52(4) (42) 
Great Basin 7.21 (8) 90.99(101) 1.80(2) (111) 
Great Basin mountains 17.00(17) 76.00(76) 7.00(7) (100) 
All Regions (177) (360) (52) (589) 

Pearson chi-square = 120 JO. 8 df^ probability = 0.00 
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Fig. 6.1. Percentage of stemmed projeaile points, by region 
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Stemmed forms occur with greatest frequency in the Great Basin (91% of 111 

specimens). The "stemmed" percentages are likewise high in the mountains of the Great 

Basin (76%) and on the Colorado Plateau (69%). The lowest percentage is found in the 

Rocky Mountains, where just 32% of 130 specimens are stemmed. On the Plains, over 

half the specimens are stemmed, but the value (55%) is lower than anywhere but the 

Rockies. The above Pearson's Chi-square value shows that regional morphological 

differences are significant overall (p = 0.00), and separate tabulations of the Rockies and 

the other regions in the project area reveal each pair to be significantly different as well 

(p = 0.00 in every case). 

These data can be fiirther explored by comparing stemmed and lanceolate finds 

across the seven environmental zones of the Colorado - Utah project area (Table 6.2). 

Table 6.2. Distribution of projectile point forms 
by environmental zone: row percent (frequency) 
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Environmental Zone Lanceolate Stemmed Indet Total 
Mountain paik •V3.48 (30) 52.17 (36) 4.35(3) (69) 
Foothills 26.39 (19) 65.28 (47) 8.33 (6) (72) 
Montane 73.68 (14) 15.79 (3) 10.53 (2) (19) 
Subalpine 61.29(19) 22.58 (7) 16.13 (5) (31) 
Alpine 64.29 (9) 35.71 (5) 0.00 (0) (14) 
Grassland 31.07(64) 54.85(113) 14.08 (29) (206) 
Shrubland 11.41(17) 84.56(126) 4.03 (6) (149) 
Unknown 17.24(5) 79.31(23) 3.45(1) (29) 
Total (177) (360) (52) (589) 

Pearson's Chi-square = 99.74.14 df, p = 0.00 
(signitlcance test suspect because more than 1/5 of cells have n < 5) 

The figures listed in Table 6.2 reinforce the patterns observed above for 

physiographic region; however, they also demonstrate that in the "high mountain" 

environments—montane, subalpine, and alpine—stemmed points are most heavily 

dominated by lanceolate forms. Here, stemmed morphologies make up just 16% to 36% 

of specimens, a pattern sharply contrasting that of grasslands (Plains) and shrub lands 

(Colorado Plateau and Great Basin), where stemmed points dominate in percentages of 

55% and 85%. The "high mountain" pattern also contrasts with that of mountain 

parklands and foothills ("low mountains"), where stemmed points constitute 52% and 

65% of the specimens. When tabulated as pairs ("high mountains" versus "low 

mountains," "grasslands," and "shrublands," respectively), Pearson's Chi-square data 

show that differences in stemmed and lanceolate percentages are significant in each case 

(p = 0.00). 

In looking at the basal (diagnostic) portions of projectile point specimens from 

Colorado and Utah, regionally- and environmentally-based variability can be seen in all 

categorical variables. In terms of base type, for example, points from all regions and of 

all forms have straight bases between 22% and 38% of the time. But whereas 63% and 
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46% of specimens from the Great Basin and Great Basin mountains, respectively, exhibit 

convex bases, the corresponding percentages of convex bases for the Colorado Plateau, 

Rocky Mountains, and Plains are far lower (12%, 5%, and 13%). In each of those three 

regions, concave bases predominate in percentages ranging from 50% on the Colorado 

Plateau, to 54% on the Plains, to 72% in the Rockies. These regional differences are 

significant overall (Pearson's Chi-square = 172.38, 8 df, p = 0.00), and base shapes of 

Rocky Mountain points also differ from those in every other region (p < 0.05 for Rockies 

- Plains, - Colorado Plateau, - Great Basin, and - Great Basin mountains). 

Factoring environmental zones into the picture and comparing the base types of 

points from the high Rockies of the montane, subalpine and alpine zones to those from 

the low Rockies (foothills and parks) reveals significant differences in this regard as well 

(p = 0.00). In the high Rockies, fiilly 80% of bases are concave, while just 3% are 

convex and 17% straight. In the low Rockies, only 47% of bases are concave, while 29% 

are convex and 24% are straight. Thus, base types from the high and low Rocky 

Mountains are as different from one another as are bases from the Rockies as a whole and 

those from other physiographic regions. 

Regional and environmental trends in base shape are even more striking if the 

degree of concavity/convexity is taken into account. Projectile points with "moderately -

very" convex bases comprise 44% and 41% of the Great Basin and Great Basin mountain 

samples, but just 1 - 3% of those from the Colorado Plateau, Rocky Mountains, and 

Plains. The pattern is reversed for "moderately - deeply" concave points. Sixteen 

percent of Plains and 29% of Rocky Mountain points, compared with 5 - 7% of Great 
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Basin, Great Basin mountain, and Colorado Plateau points display this basal 

configuration. Differences in basal outlines of points from the Rockies are significantly 

different from those in the Plains, Great Basin mountains, and Great Basin (p < 0.05), 

though results are suspect because more than 1/S of cells in contingency tables have 

frequency < 5. Basal outline differences between the Rockies and Colorado Plateau are 

not statistically significant (p = 0.10), although again, results are suspect due to low 

frequencies of cells. 

As with base type, basal outlines also differ on an environmental basis, with 

specimens from the high Rockies showing a statistically different array of values than 

those from the low Rockies (p = 0.00, but as above, results are suspect due to low 

frequencies of some cells). Specimens from high Rocky Mountain contexts show a 

greater incidence of sub-concave, slightly concave, moderately concave, and deeply 

concave bases than counterparts fi'om the low Rockies, which show a greater 

preponderance of straight, slightly convex, and moderately - deeply convex bases. 

Hafling element form—whether convergent, divergent, parallel, or flared—differs 

regionally and environmentally as well. The Rocky Mountains and Colorado Plateau are 

most likely to yield points with convergent bases (55% and 48% of them do; compared 

with 33% - 36% of specimens from the other three zones). Parallel bases are the most 

common form in the Great Basin (44%), Great Basin mountains (49%), and Plains (41%). 

Divergent bases, while a minority everywhere, are least common in the Rockies and 

Colorado Plateau, where 5% and 10% of points are thus configured, and most common 

on the Plains (15%) and in the Great Basin and Great Basin mountains (11% - 12%). 
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Differences in hafting element form differ significantly between the Rockies and Great 

Basin, Great Basin mountains, and Plains (p = 0.00 for each); however, low frequencies 

of cells in a cross-tabulation of the Rockies and Colorado Plateau yield a non-significant 

but suspect result (p = 0.11). 

Taking environment into account again reveals significant differences in haft 

element form between the montane, subalpine and alpine regions of the Rockies on the 

one hand, and foothills and parks on the other (p = 0.01). In both the high and low 

Rockies, convergent bases are more common than any other haft element shape. 

However, higher environmental zones show a much higher percentage of flared bases 

(22%) than do lower zones (5%), whereas convergent, divergent, and parallel haft 

elements are all more common in the low Rockies than in the high. 

All projectile points fi-om all regions show a heavy preponderance of straight 

basal sides, with the Great Basin showing the lowest percent (69%) and the Colorado 

Plateau the highest (88%). The Great Basin, conversely, has the greatest percentage of 

non-straight basal sides, with 14% concave and another 12% expressing a different shape 

on either side of the base. In the Rockies, Plains, and Colorado Plateau, concave basal 

sides are the second most common form, in percentages ranging from 9% to 14%. In the 

Great Basin mountains, non-straight basal sides are roughly evenly distributed across the 

concave, convex, and dual-sided classes. Significance tests (all of which are suspect 

based on cell frequencies) suggest that the Rockies differ significantly fi'om the Great 

Basin and Great Basin mountains in basal side shape (p < 0.05), but do not differ 
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significantly from either the Colorado Plateau (p = 0.39) or Plains (p = 0.26) in this 

regard. 

Unlike other variables discussed thus far, basal side configuration does not differ 

significantly between the high and low Rocky Mountain environments (p = 0.16). As in 

each of the five regions of Colorado and Utah, both the high and low Rockies show a 

preponderance of straight basal sides (77% and 84%, respectively). Next most common 

in both environments are concave basal sides (17% and 9%), followed by combinations 

of basal side morphology (6% and 5%), and finally convex basal sides (0% and 3%). 

A final variable that differs in expression from region to region is that of basal 

comer morphology. Percentages are as follows for the appearance of rounded (first 

number) and sharp (second number) basal comers in each region of the project area: 

Great Basin mountains (79%, 16%); Great Basin (68%, 23%); Colorado Plateau (58%, 

38%); Plains (53%, 42%); and Rocky Mountains (49%, 36%). Between 4 and 9% of 

specimens from each region exhibit two differently-shaped comers, except for the 

Rockies, where the percentage is somewhat higher (15%). Regional variability in comer 

morphology differs significantly (p < 0.05) between the Rockies and Great Basin, Great 

Basin mountains, and Plains, but not between the Rockies and Colorado Plateau (p = 

0.25). 

Comer morphologies of points from the high and low Rockies, like so many other 

variables, differ significantly from one another (p = 0.01). High Rocky Mountain points 

are characterized by rounded comers 45% of the time, and sharp comers 40%. Points 

from the low Rockies show rounded comers a significantly greater 68% of the time, and 
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sharp comers just 21%. Percentages of points with one rounded and one sharp comer are 

about the same in both environmental zones (14% in the high Rockies, 10% in the low). 

To summarize the aforementioned data. Table 6.3 compiles, by region, the 

dominant morphological characteristics of Colorado - Utah projectile points from the 

five regions of the project area. The table does not reflect all regional differences 

discussed above, nor are the differences statistically significant in every case, but the 

tabulation does provide the means to compare prevailing regional morphological patterns 

(see also Fig. 6.2). It should be noted that despite the fact that significant environmental 

differences between the high and low Rockies have been demonstrated for distributions 

of basal type, base outline, hafting element form, and comer form, the dominant variant is 

in each respect the same for both environments, and the two are thus not treated 

separately in Table 6.3 or Fig. 6.2. 

Table 6.3. Dominant morphological characteristics of projectile points, by region 

Physiographic Zone Dominant Morpholot n'cal Characteristic 
Point 
form 

Base 
type 

Base 
outline 

Haft 
form 

Basal 
sides 

Comers 

Plains stemmed concave straight parallel straight rounded 

Rocky Mountains lanceolate concave slightly 
concave 

convergent straight rounded 

Colorado Plateau stemmed concave straight convergent straight rounded 

Great Basin stemmed convex mod-very 
convex 

parallel straight rounded 

Great Basin-
Mounlains 

stemmed convex mod-very 
convex 

parallel straight rounded 

All Regions stemmed concave straight parallel straight rounded 
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Fig. 6.2. Prototypic projectile point morphology, by region 
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The prototypic Great Basin/Great Basin mountain point has a stem with parallel 

straight sides, rounded comers, and a moderate to extreme basal convexity. The 

consummate Colorado Plateau specimen is similar, but has a stem that converges toward 

a concave base. A projectile point from a Plains context, like counterparts from the three 

westernmost regions, is typically stemmed, although its basal sides are parallel to one 

another and culminate at a concave base. The most common Rocky Mountain point 

differs most dramatically from those from the other regions of the projea area with its 

lanceolate rather than stemmed form, straight basal sides converging toward a slightly 

concave base, and rounded comers. 



238 

Projectile Point Typology 

Typology bv Physiographic Region 

A regionally and/or enyironmentally based study of typology, more than any other 

facet of this research, is subject to sample bias introduced by the oyer-representation of 

projectile point types from yery large sites. Such bias could arise as a result of 

differences in site function (communal kills may yield 30 points of a given type, whereas 

individual hunting forays yield one), or as a result of intensive surface collection and/or 

excavation by private collectors and archaeologists. Whatever the source, over-

representation of one or more types in one or more regions or environments could 

significantly cloud interpretations of point distributions on the landscape. 

To address the problem, a new and more restricted database was constructed for 

the typological component of the project. Each site that produced a late Paleoindian 

projectile point or points was allotted one line of data per point type present. Thus, an 

isolated occurrence of a single point of type "X" comprised one case in the database, as 

did an excavated or extensively surface-collected locality that yielded multiple type "X" 

specimens. An excavated assemblage that yielded several points of each of types 

"Y," and "Z" was assigned one case for each of the three types (3 cases). This procedure 

reduced the total sample size from n = 589 to n = 414 for this part of the research. 

To begin an examination of typological data at the most basic level. Table 6.4 

presents the distribution of each of the 16 total projectile point types (see Chapter 4 for 

definitions) across the five physiographic regions in the Colorado - Utah project area. 
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Figure designations alongside each point type correspond to black and white photographs 

of specimens of the various types from the study assemblage. 

Table 6.4. Distribution of projectile point types by physiographic region, 
row percent (sample size), and column percent 

Projectile Point Type Great 
Basin 

Gr. Basin 
Mountains 

Colorado 
Plateau 

Rockies Plains Totals 

Edcn/Firstview 
(FIE. 6.3) 

0.00 (0) 
0.00 

3.57(1) 
1.30 

3.57(1) 
2.50 

21.43(6) 
5.66 

71.43 (20) 
15.04 

(28) 
6.76 

ScottsblufT 
(Fig. 6.4) 

17.39 (4) 
6.90 

26.09 (6) 
7.79 

8.70 (2) 
5.00 

13.04 (3) 
2.83 

34.78 (8) 
6.02 

(23) 
5.56 

Alberta 
(Fie. 6.5) 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

25.00 (1) 
2.50 

25.00(1) 
0.94 

50.00 (2) 
1.50 

(4) 
0.97 

Hell Gap/Haskett I 
(Fie. 6.6) 

10.00(1) 
1.72 

40.00 (4) 
5.19 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

50.00 (5) 
3.76 

(10) 
2.42 

Great Basin Stemmed 
(Fig. 6.7) 

37.93 (33) 
56.90 

32.18(28) 
36.36 

13.79(12) 
30.00 

14.94(13) 
12.26 

1.15(1) 
0.75 

(87) 
21.01 

Pr%-or Stemmed 
(Fig. 6.8) 

14.29(1) 
1.72 

0.00 (0) 
0.00 

14.29(1) 
2.50 

42.86 (3) 
2.83 

28.57 (2) 
1.50 

(7) 
1.69 

Lovell Constricted 
(Fig. 6.9) 

25.00(1) 
1.72 

25.00(1) 
1.30 

0.00 (0) 
0.00 

25.00(1) 
0.94 

25.00(1) 
0.75 

(4) 
0.97 

Concave Base Stemmed 
(Fig. 6.10) 

5.56(1) 
1.72 

27.78 (5) 
6.49 

11.11(2) 
5.00 

22.22 (4) 
3.77 

33.33 (6) 
4.51 

(18) 
4.35 

Other stemmed 15.25(9) 
15.52 

20.34(12) 
15.58 

16.95(10) 
25.00 

18.64(11) 
10.38 

28.81(17) 
12.78 

(59) 
14.25 

Goshen/Plainview 
(Fig.6.11) 

0.00 (0) 
0.00 

7.69(1) 
1.30 

0.00 (0) 
0.00 

7.69(1) 
0.94 

84.62(11) 
8.27 

(13) 
3.14 

Agate Basin/Haskett 11 
(Fig. 6.12) 

40.00 (2) 
3.45 

20.00(1) 
1.30 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

40.00 (2) 
1.50 

(5) 
1.21 

Jimmv Allen/Frederick 
(Fig. 6.13) 

0.00 (0) 
0.00 

8.57(3) 
3.90 

2.86(1) 
2.50 

37.14(13) 
12.26 

51.43 (18) 
13.53 

(35) 
8.45 

Angostura 
(Fig. 6.14) 

4.76(2) 
3.45 

9.52(4) 
5.19 

14.29 (6) 
15.00 

66.67 (28) 
26.42 

4.76 (2) 
1.50 

(42) 
10.14 

Deception Creek 
(Fig. 6.15) 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

100.00 (3) 
2.83 

0.00 (0) 
0.00 

(3) 
0.72 

Other lanceolate 7.50 (3) 
5.17 

10.00 (4) 
5.19 

2.50(1) 
2.50 

30.00 (12) 
11.32 

50.00 (20) 
15.04 

(40) 
9.66 

Indeterminate 2.78(1) 
1.72 

19.44 (7) 
9.09 

8.33 (3) 
7.50 

19.44 (7) 
6.60 

50.00(18) 
13.53 

(36) 
8.70 

Totals 14.01(58) 18.60 (77) 9.66 (40) 25.60 (106) 32.13 (133) (414) 
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Fig. 6.3. Eden/Firstview projectile points from the project area, (a) l-r, Jurgens site, 
Weld County, CO. University of Colorado Henderson Museum nos. 19587, 19571, 
19570, 19569; (b) I-r, Olsen-Chubbuck, Cheyenne County, CO. University of Colorado 
Henderson Museum nos. 10483, 10485, 10972, 10482. Artifacts photographed courtesy 
of University of Colorado Henderson Museum. 
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Fig. 6.4. ScottsblufFprojectile points from the project area, (a) Private collection. Las 
Animas County, CO; (b) Private collection. Carbon County, UT. 
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Fig. 6.5. Alberta projectile points from the project area, (a) Private collection. Las 
Animas County, CO; (b) 42UN658, Uintah County, UT (courtesy of Dr. Richard Hauck). 
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Fig. 6.6. Hell Gap/Haskett Type I projectile points from the project area, (a) Jones-
Miller site, Yuma County, CO (photograph of casts, courtesy of Mr. Mike Toft); (b) 
Running Antelope site. Box Elder County, UT (courtesy of Mr. Dann Russell). 
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Fig. 6.7. Great Basin Stemmed projectile points from the project area, (a) 5T0925, 
Tooele County, UT. Top row (l-r) 9-16-7, 9-16-5,9-16-8. Bottom row (l-r) 9-16-11,9-
16-13, 9-16-10 (courtesy of Dr. Brooke Arkush, Weber State University and Ms. Debbie 
Hall, Hill Air Force Base); (b) Private collection. Iron County, UT. 
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Fig. 6.8. Pryor Stemmed projectile points from the project area, (a) Private collection, 
Moffat County, Colorado; (b) 5BL120, Fourth of July Valley Site, Boulder County, CO 
(courtesy of University of Colorado Henderson Museum). 



\9Z 
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Fig. 6.9. Lovell Constricted projectile points from the project area, (a) Danger Cave, 
Tooele County, UT (courtesy of the Utah Museum of Natural History); (b) Huntington 
Mammoth site, Sanpete County, UT. CEUM no. 9898 (courtesy of College of Eastern 
Utah Prehistoric Museum). 
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Fig. 6.10. Concave Base Stemmed projectile points from the project area, (a) All from 
private collection; Las Animas County, CO; (b) 5GF1084, Garfield County, CO (courtesy 
of the Museum of Western Colorado). 
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Fig. 6.11. Goshen/Plainview projectile points from the project area, (a) Private 
collection. Las Animas County, CO; (b) Private collection. Las Animas County, CO. 
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Fig. 6.12. Agate Basin/Haskett Type II projectile points from the project .area, (a) 
Frazier site. Weld County, CO. Top row(l-r) A1922.150, A1922.47, A1922.76, 
A1922.78, A1922J4. Bottom row(l-r) C1742.5 (cast), A1922.81 (courtesy of Ae 
Denver Museum of Natural History; numbers are DMNH designations); (b) CEUM 602, 
Carbon County, UT (courtesy of College of Eastern Utah Prehistoric Museum). 
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Fig. 6.13. Jimmy Allen/Frederick projectile points from the project area, (a) Both from 
private collection, Logan County, CO; (b) Both from 5BL80, Boulder County, CO 
(courtesy of University of Colorado Henderson Museum). 





262 

Fig. 6.14. Angostura projectile points from the project area, (a) Top row (l-r) 5MN1263, 
Montrose County, CO; 5SM1456, San Miguel County, CO; 5HN154, Hinsdale County, 
CO. Bottom row (l-r) 5DL691, Dolores County, CO; 5DL775, Dolores County, CO; 
5MN1741, Montrose County, CO; 5DL201, Dolores County, CO (all courtesy of the 
Anasazi Heritage Center); (b) CEUM 2019, Summit County, UT (courtesy of College of 
Eastern Utah Prehistoric Museum). 
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Fig. 6.15. Deception Creek projectile points from the project area, (a) 5MF944, Moffat 
County, CO (courtesy of the Museum of Western Colorado); (b) (1-r) 5MT2192, 
5MT4682, both from Montezuma County, CO (courtesy of the Anasazi Heritage Center). 
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Of the 16 types listed in the table, half are (a) named, diagnostic types (as 

opposed to "other" or "indeterminate" classes) and (b) present in at least one region in a 

percentage greater than 5%. Because they thus comprise the most robust regional 

typological findings, these eight types—Eden/Firstview, ScottsblufT, Hell Gap/Haskett I, 

Great Basin Stemmed (GBS), Concave Base Stemmed, Goshen/Plainview, Jimmy 

Allen/Frederick, and Angostura—form the basis for the discussion that follows, as well 

as for further comparisons of point types by environment. 

Before abandoning them completely, however, a few observations can be offered 

about the three "indeterminate" (other stemmed, other lanceolate, and indeterminate) and 

five poorly-represented (Alberta, Pryor Stemmed, Lovell Constricted, Agate 

Basin/Haskett 11, and Deception Creek) projectile point types. 

With regard to the other and indeterminate classes, these combined designations 

were applied to the Colorado - Utah assemblage about a third of the time (in 135 of 414 

cases), an indication of the selective nature of the typing process. As a result, the three 

default "types' are among the most common point types found in each region of the 

project area. In the Great Basin, Great Basin mountains, and Colorado Plateau, for 

example, "other stemmed" points are second in representation only to GBS. In the 

Rockies and Plains, likewise, "other lanceolate" and "other stemmed" points each make 

up a substantial 10-15% of the respective collections. 

The Alberta and Agate Basin/Haskett H types—two of the oldest projectile point 

types defined in Chapter 4 (Table 4.12)—are extremely poorly represented in the total 

assemblage (n = 4 and n = 5, respectively). In addition, while there appears to be no real 
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trend in where the two types occur, the limited data available point to one region where 

they do not; the Rockies (of nine total specimens, only one Alberta point came from a 

Rocky Mountain setting). This finding, coupled with the fact that two other early point 

types. Hell Gap/Haskett I and Goshen/Plainview, likewise almost never occur in the 

Southern Rockies has clear chronological implications for Paleoindian occupation of the 

region. 

A different tendency is apparent for both the Pryor Stemmed and Deception Creek 

types, also only rarely identified in the Colorado - Utah assemblage. Half of (3 of 7) 

Pryor Stemmed points, and all three Deception Creek specimens came from Southern 

Rocky Mountain contexts, a trend consistent with findings farther north. Rood (1993), 

for example, has suggested that Deception Creek points are manifestations of Prison's 

(1991) "foothills-mountain tradition," a concept defined for the Central Rocky 

Mountains. Husted (1969), Prison and Grey (1980) and others, similarly, have 

demonstrated an association between Pryor Stemmed and the Central and Northern 

Rockies, although the type apparently occurs more commonly there than in the Southern 

Rocky Mountains of the project area. 

Lovell Constricted, the final poorly-represented type in Colorado - Utah (n = 4), 

does not show the same association with the Southern Rockies that Pryor Stemmed and 

Deception Creek do, despite the fact that it shares this association farther north (e.g., 

Husted 1969). An appropriately large sample size might uhimately replicate the Central 

and Northern Rocky Mountain Lovell Constricted distribution, although such a sample 



would be difficult to obtain since the type (like Pryor Stemmed) evidently occurs more 

commonly at sites in Wyoming and Montana than in Colorado - Utah. 

Having touched upon the eight projectile points that are either non-specific or 

poorly represented in Colorado - Utah, it is appropriate now to focus upon the regional 

distributions of the eight types most commonly encountered in the project area. To 

enhance patterns inherent in the data and to facilitate their interpretation. Table 6.5 

reports the regional distributions of only those eight types. Fig. 6.16 presents the same 

information graphically, with each of the five bar charts reflecting the distribution of 

point types in one region of the project area. 

Table 6.5. Distribution of the eight most common projectile point types 
by region, row percent (sample size), and column percent 

Projcclilc Point Type Great 
Basin 

Gr. Basin 
Mountains 

Colorado 
Plateau 

Rockies Plains Totals 

Edcn/Firstvicw 0.00 (0) 
0.00 

3.57(1) 
1.92 

3.57(1) 
4.17 

21.43(6) 
8.82 

71.43 (20) 
28.17 

(28) 
10.94 

ScottsblufT 17.39(4) 
9.76 

26.09 (6) 
11.54 

8.70 (2) 
8.33 

13.04(3) 
4.41 

34.78 (8) 
11.27 

(23) 
8.98 

Hell Gap/Haskctt I 10.00(1) 
2.44 

40.00 (4) 
7.69 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

50.00 (5) 
7.04 

(10) 
3.91 

Great Basin Stemmed 37.93 (33) 
80.49 

32.18(28) 
53.85 

13.79(12) 
50.00 

14.94 (13) 
i9.12 

1.15(1) 
1.41 

(87) 
33.98 

Concave Base Stemmed 5.56(1) 
2.44 

27.78 (5) 
9.62 

11.11(2) 
8.33 

22.22 (4) 
5.88 

33.33 (6) 
8.45 

(18) 
7.03 

Goshen/Plainview 0.00 (0) 
0.00 

7.69(1) 
1.92 

0.00 (0) 
0.00 

7.69(1) 
1.47 

84.62(11) 
15.49 

(13) 
5.08 

Jimmy Allen/Frederick 0.00 (0) 
0.00 

8.57 (3) 
5.77 

2.86 (1) 
4.17 

37.14(13) 
19.12 

51.43 (18) 
25.35 

(35) 
13.67 

Angostura 4.76(2) 
4.88 

9.52(4) 
7.69 

14.29 (6) 
25.00 

66.67 (28) 
41.18 

4.76(2) 
2.82 

(42) 
16.41 

Totals 16.02(41) 20.31(52) 9.38 (24) 26.56 (68) 27.73 (71) (256) 
Peanon's Chi-square = 181.06.28 df, p - 0.00 

(signiticance test suspect because more than t/S of cells have n < S) 



Fig. 6.16. Distribution of the eight most common 
point types in regions of the project area 
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The data reveal a tremendous degree of variability in the geographic distribution 

of point types. Beginning in the westernmost region of the project area, the Great Basin, 

the GBS type overwhelmingly dominates, comprising 80% of that assemblage. The 

second most common type, ScottsblufT, contributes just 10% to the Great Basin total, and 

the only other types present at all—Angostura, Concave Base Stemmed, and Hell 

Gap/Haskett I—each make up less than 5% of points from Great Basin contexts. 

The Great Basin mountains show an array of point types similar to that noted for 

the Great Basin, but (a) the contribution of GBS is lower (at 54%), and (b) additional 

types are present, increasing the diversity of the Great Basin mountain assemblage 

relative to that of the Great Basin. As in the Great Basin, the second most common type 

in the Great Basin mountains is ScottsblufT, and it contributes roughly the same 

percentage to the total (11%). Angostura, Concave Base Stemmed, and Hell Gap/Haskett 

I. which make up less than 5% of the Great Basin assemblage, contribute a slightly 

greater 8% each to the Great Basin mountain collection. Finally, the Jimmy 

Allen/Frederick, Eden/Firstview, and Goshen/Plainview types—all lacking in the Great 

Basin proper—are present as well, albeit in percentages of 6% or less. 

Moving east from the Great Basin mountains to the Colorado Plateau (which has 

the smallest sample size), a similar though again more restricted suite of point types is 

evident, with GBS still predominant at 50% of the assemblage. Rather than ScottsblufT, 

however, Angostura is the second best represented type, and at 25% of the total, it is 

nearly twice as prevalent on the Colorado Plateau as ScottsblufT is in the Great Basin or 
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Great Basin mountains. Scottsbluff and Concave Base Stenuned both contribute 8% to 

the Colorado Plateau total, and Eden/Firstview and Jimmy Allen/Frederick, 4%. 

In the Southern Rockies, there is an abrupt shift from GBS as overwhelmingly 

most common to Angostura, which at 41% of the mountain assemblage is twice as well 

represented as the second most common types, GBS and Jimmy Allen/Frederick (19% 

each). Eden/Firstview comprises 9% of the Rocky Mountain collection. Concave Base 

Stemmed 6%, Scottsbluff 4%, and Goshen/Plainview 2%. Hell Gap/Haskett I, as 

mentioned previously, is completely absent in Rocky Mountain settings. 

On the Plains, finally, in the easternmost part of the project area, the predominant 

point type changes again, to Eden/Firstview, although at 28% of the Plains total, it is less 

dominant in that environment than is Angostura in the Rockies or GBS everywhere else. 

Jimmy Allen/Frederick contributes nearly as much as Eden/Firstview to the Plains total 

(25%), and Goshen/Plainview adds another 15%. Scottsbluff makes up 11% of the 

assemblage. Concave Base Stemmed 8%, and Hell Gap/Haskett 17%. Angostura and 

GBS are both poorly represented, at 3% and 1% of the Plains total, respectively. 

To summarize highlights of the above data, the Great Basin, Great Basin 

mountains, and Colorado Plateau (the Far West) stand out as similar to one another in 

that in all three regions, GBS can be appropriately considered the "hallmark" point type. 

Its dominance ranges from 80% in the Great Basin to 50% on the Colorado Plateau, but 

in all three cases comprises a majority of the assemblage. This is undoubtedly at least in 

part a function of the substantial morphological variability inherent in the GBS 
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classification (see discussion in Chapter 4). Nonetheless, the degree of dominance of this 

stemmed form in the three western regions of the project area is striking. 

The Plains differ from the regions west of the Rockies in that the dominant point 

type there, Eden/Firstview, contributes only about half as much to the Plains assemblage 

as does GBS in the regions where it is commonly found. Moreover, the Jimmy 

Allen/Frederick type is nearly as common on the Plains as Eden/Firstview (25% 

compared to 28%), such that the two types can be viewed as essentially co-dominant in 

that region. Importantly, neither Jimmy Allen/Frederick nor Eden/Firstview is 

significantly represented in the Far West, just as GBS is essentially absent on the Plains. 

The Rockies are characterized by a point distribution that can be viewed as 

blending the patterns of the Far West and the Plains. Like the Colorado Plateau, Great 

Basin mountains, and Great Basin, one type—in this case lanceolate Angostura— 

substantially dominates (at 44%) the Rocky Mountain assemblage. Two other types, 

GBS and Jimmy Allen/Frederick; are also well represented in the Rockies, a pattern of 

secondary dominance similar to the Plains situation, but different from the one-type 

dominance observed in the Far West. 

Evaluating whether the aforementioned regional differences in distributions of 

point types are statistically significant is hampered by the number of point types 

involved. Cross-tabulations, such as that shown in Table 6.5, and even cross-tabulations 

of point types by pairs of regions yield numerous cells with n < 5, rendering results of 

significance tests suspect. It is worth noting, however, that Pearson's Chi-square data do 

in nearly all cases suggest that regional variability exists (p < 0.05 overall and for 
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tabulations of point types in the Rockies & Plains, Rockies & Great Basin, and Rockies 

& Great Basin mountains; for the Rockies & Colorado Plateau, p = 0.07). 

Additional and more convincing evidence that differences in point type 

distributions are significantly variable from region to region can be obtained by 

tabulating by region only the four most common projectile point types in the project area: 

GBS, Angostura, Jimmy Allen/Frederick, and Eden. This strategy eliminates the 

problem of small cell frequencies and suspect statistical results. Tabulating the types 

across all regions shows that point types distributions do indeed vary overall (Pearson's 

Chi-square = 149.84, 12 df, p = 0.00). Moreover, tabulating the Rockies against every 

other region in turn demonstrates statistically significant differences in each case (p < 

0.05). 

Discussion of typology to this point has focused upon the regions of the project 

area and the distributions of point types therein. Resultant data can also be examined by 

highlighting the point types themselves and their distribution across regions (Fig. 6.17), 

an exercise which demonstrates a tight association between some types and region(s) and 

a much looser or non-existent association between others. 

The Angostura type, for example, the dominant Rocky Mountain point type, is 

found only very rarely in other regions of Colorado - Utah. Sixty-seven percent of all 

Angostura points can be traced to mountain contexts, whereas the next greatest 

contribution to the type total, from the Colorado Plateau, is just 14%. Eden/Firstview, 

similarly, the predominant Plains point type, originates in that region 71% of the time. 
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The Rockies contribute the next greatest percentage to the Eden/Firstview total (21%), 

while the regions of the Far West contribute next to nothing. 

Fig. 6.17. Regional distribution of the eight most common 
projectile point types in Colorado - Utah 
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The GBS pattern difTers from the uni-dominance of Angostura in the Rockies and 

Eden/Firstview on the Plains, because the type is the most common manifestation in each 

of the Great Basin, Great Basin mountains, and Colorado Plateau. Also, as its bar chart 

reveals, the Rockies actually contribute a greater percentage to the GBS total than does 

the Colorado Plateau, despite the fact that GBS dominates the Colorado Plateau 

assemblage and only comprises 19% of the Rocky Mountain one. This reinforces that the 

Colorado Plateau assemblage is only a third to half the size of those from the four other 

regions of the project area. 

The Jimmy Allen/Frederick type occurs most often on the Plains (51%), as would 

be e.xpected given its near co-dominance with Eden/Firstview in that region, but a very 

significant contribution to the type total comes from the Rockies as well (37%). The 14% 

difference in the contribution of the two regions to the Jimmy Allen/Frederick total is in 

fact quite different from the 50% difference in the relative contribution of each region to 

the Eden/Firstview total (see above). The pattern is more similar to that observed for 

GBS, which draws a significant portion of its total from the Great Basin and Great Basin 

mountains and to a lesser extent the Colorado Plateau and Rockies. 

Others of the eight point types show interesting geographical distributions as well. 

Goshen/Plainview, for example, which does not occur very frequently in the sample 

when compared to GBS, Angostura and other types discussed thus far, is highly 

coaelated with the Plains. Eighty-four percent of 18 specimens can be traced to Plains 

contexts. As noted previously, just one Goshen/Plainview point came from the Rockies, 
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a finding with important chronological implications given the early dates associated with 

the type (Table 4.12). 

Concave Base Stemmed and ScottsblufF show nearly identical regional 

distributions, with the greatest percentages of each coming from the Plains and Great 

Basin mountains, but with all regions contributing to the totals. Early-dating Hell 

Gap/Haskett I, finally, like Concave Base Stemmed and Scottsbluff, is most frequently 

recovered on the Plains and in the Great Basin mountains. Unlike these other types 

though. Hell Gap/Haskett I never occurs in Colorado Plateau or Rocky Mountain 

contexts. 

Typology bv Environment and Elevation 

Having examined projectile point typology in conjunction with the five regions of 

the project area, it will be helpful now to compare projectile point type distributions 

across environmental zones and according to elevation of occurrence. Table 6.6, first, 

reports the occurrence of the eight most common projectile point types across each of 

four environmental zones. To enhance sample sizes depressed by controlling for over-

representation of point types. Table 6.6 compresses the five mountain zones defined in 

Chapter 2 and reported in Table 6.2 into just two, one representing the two lowest altitude 

zones (foothills and mountain parks), and the other combining the three highest 

(montane, subalpine, and alpine). The grassland and shrubland zones continue to 

correlate with the Plains and Far West, respectively. 



Ill 

Table 6 .6. Distribution of the eight most common projectile point types by 
environmental zone: row percent (frequency) and column percent* 

Projectile 
Point Type 

Shrubland Low 
Mountains 

High 
Mountains 

Grassland Totals 

Eden/Firstview 3.70(1) 
1.69 

14.81 (4) 
4.94 

7.41 (2) 
8.00 

74.07 (20) 
28.17 

(27) 
11.44 

Scottsbluff 25.00 (5) 
8.47 

30.00 (6) 
7.41 

5.00 (1) 
4.00 

40.00 (8) 
11.27 

(20) 
8.47 

Hell Gap/Haskett I l l . l l ( l )  
1.69 

33.33 (3) 
3.70 

0.00 (0) 
0.00 

55.56 (5) 
7.04 

(9) 
3.81 

Great Basin 
Stemmed 

54.55 (42) 
71.19 

40.26 (31) 
38.27 

3.90 (3) 
12.00 

1.30(1) 
1.41 

(77) 
32.63 

Concave Base 
Stemmed 

11.76(2) 
3.39 

52.94 (9) 
11.11 

0.00 (0) 
0.00 

35.29 (6) 
8.45 

(17) 
7.20 

Goshen/Plainview 0.00 (0) 
0.00 

15.38 (2) 
2.47 

0.00 (0) 
0.00 

84.62(11) 
15.49 

(13) 
5.51 

Jimmy Allen/ 
Frederick 

2.86(1) 
1.69 

20.00 (7) 
8.64 

25.71(9) 
36.00 

51.43(18) 
25.35 

(35) 
14.83 

Angostura 18.42 (7) 
11.86 

50.00(19) 
23.46 

26.32(10) 
40.00 

5.26 (2) 
2.82 

(38) 
16.10 

Totals 25.00 (59) 34.32(81) 10.59 (25) 30.08 (71) (236) 
•Excludes 20 specimens from "indeterminate" environmental zones 

As expected, the shrubland results mirror those obtained for the Great Basin and 

Colorado Plateau regions: GBS points comprise 71% of the assemblage, with moderate 

additional percentages contributed by Angostura (12%) and Scottsbluff (8%). Also as 

expected, grassland results are identical to those obtained previously for the Plains, with 

Eden/Firstview most common (28%), followed by Jimmy Allen/Frederick (25%), 

Goshen/Plainview (15%), Scottsbluff (11%), and other types in percentages less than 

10%. More interesting are differences evident between the low and high mountain 

collections, with the former dominated by GBS (38%) and Angostura (23%) and the 

latter by Angostura (40%) and Jimmy Allen/Frederick (36%). 

Importantly, these 'iow mountain" and '"high mountain" data include projectile 

points from not only the Rockies, but also from the Great Basin mountains. In order to 
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better understand projectile point distributions in each of the two mountainous regions. 

Table 6.7 divides the two "mountain" columns from Table 6.5 into four: "Great Basin 

mountains—low," "Great Basin mountains—high," "Rocky Mountains—low," and 

"Rocky Mountains—high." 

Table 6.7. Distribution of the eight most common projectile point types in the 
Great Basin mountains and Rockies, by environmental zone 

(row percent [frequency] and column percent) 

Projectile 
Point Type 

GB Mnts-
Low 

GB Mnts-
High 

Totals Projectile 
Point Type 

Rockies-
Low 

Rockies-
High 

Totals 

Eden/ 
First>iew 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

(0) 
0.00 

Eden/ 
Firstv'iew 

66.67 (4) 
9.76 

33.33 (2) 
8.33 

(6) 
9.23 

ScottsbiufT 100.00 (4) 
10.26 

0.00 (0) 
0.00 

(4) 
10.00 

ScottsblufT 66.67 (2) 
4.88 

33.33 (1) 
4.17 

(3) 
4.62 

Hell Gap/ 
Haskett I 

100.00 (3) 
769  

0.00 (0) 
0.00 

(3) 
7.50 

Hell Gap/ 
Haskett I 

0.00 (0) 
0.00 

0.00 (0) 
0.00 

(0) 
0.00 

GBS 100.00 (22) 
56.41 

0.00 (0) 
0.00 

(22) 
55.00 

GBS 72.73 (8) 
19.51 

27.27 (3) 
12.50 

(11) 
16.92 

Concave-
Base Stem 

100.00 (5) 
12.82 

0.00 (0) 
0.00 

(5) 
12.50 

Concave-
Base Stem 

100.00 (4) 
9.76 

0.00 (0) 
0.00 

(4) 
6.15 

Goshen/ 
Piainvicw 

100.00(1) 
2.56 

0.00 (0) 
0.00 

( I )  
2.50 

Goshen/ 
Plainview 

100.00(1) 
2.44 

0.00 (0) 
0.00 

( I )  
1.54 

J. Allen/ 
Frederick 

100.00 (3) 
7.69 

0.00 (0) 
0.00 

(3) 
7.50 

J. Allen/ 
Frederick 

30.77 (4) 
9.76 

69.23 (9) 
37.50 

(13) 
20.00 

Angostura 50.00(1) 
2.56 

50.00(1) 
100.00 

(2) 
5.00 

Angostura 66.67(18) 
43.90 

33.33 (9) 
37.50 

(27) 
41.54 

Totals 25.00 (39) 100.00(1) (40) Totals 63.08(41) 36.92(24) (65) 

The data show, first, that virtually all Great Basin mountain finds are from the 

foothills and parkland zones. Moreover, the one exception, an Angostura point, can be 

traced to a montane zone context, the lowest of the three zones that comprise the "high 

mountain" class. The lack of "high mountain" specimens in the Great Basin mountains 

reflects the fact that these ranges seldom exceed elevations of3350 m asl and therefore 
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have little "high elevation" land mass. The Rockies, which produced 24 "high mountain" 

projectile points, frequently reach elevations of4000 m asl or greater. 

Because the "low" Great Basin mountain class is almost precisely identical to the 

Great Basin mountain region as a whole, the data mirror those reported above for the 

region generally. GBS dominates the assemblage (56%), followed by Concave Base 

Stemmed (13%), Scottsbluff (10%), Hell Gap/Haskett I (8%) and Jimmy Allen/Frederick 

(8%). Eden/Firstview is completely absent. 

Most intriguing are differences in point type distributions in the low versus high 

Rocky Mountains of the project area. In the low Rockies, the Angostura type is by far 

the most common occurrence (44%), with the next most common type, GBS, 

contributing less than half that percentage (19%) to the total. Jimmy Allen/Frederick, 

Eden/Firstview, and Concave Base Stemmed each comprise 10% of the low Rocky 

Mountain assemblage, while Goshen/Plainview and Scottsbluff contribute less than 5% 

to the total. 

In the high Rockies, the picture is strikingly different. Here, the Angostura and 

Jimmy Allen/Frederick types contribute equally to the assemblage (38% each). This 

Angostura percentage is only slightly lower than that obtained for the low Rocky 

mountains (44%), but the representation of Jimmy Allen/Frederick is 28% higher than in 

the low Rocky Mountain contexts of foothills and parklands. At 38% of the high Rocky 

Mountain assemblage, in fact, Jimmy Allen/Frederick contributes more than it does to the 

Plains total, where the type is co-dominant with Eden/Firstview. 
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Examined another way, Jimmy Allen/Frederick shows a Rocky Mountain 

distributional pattern that is precisely opposite that of every other point type. Thirty-one 

percent of Jimmy Allen/Frederick points are associated with the low Rocky Mountains, 

compared with 69% from the high. All other types present in the Rockies—Angostura, 

Eden/Firstview, GBS, Concave Base Stemmed and Goshen/Plainview—are found in the 

low Rockies between 67% and 100% of the time and the high Rockies the remaining 0 -

33%. The differences attain statistical significance in the cases of Angostura (Pearson's 

Chi-square = 4.57, I df, p = 0.03), Great Basin Stemmed (Pearson's Chi-square = 4.20, 1 

df, p = 0.04), and Concave Base Stemmed (Pearson's Chi-square = 5.88, p = 0.02). The 

lack of statistical significance in the other cases probably reflects their small sample 

sizes. 

In addition to being classified by environmental zone, each site that produced late 

Paleoindian projectile points was also coded for absolute elevation, which provides a 

complementary means of examining the distribution of point types across the three-

dimensional Colorado - Utah landscape. Table 6.8 calculates the elevational minimums, 

maximums, medians, means, and standard deviations for each common projectile point 

type. 

Table 6.8. Elevational statistics (in meters*) for projectile point types 

Projectile Point Type n min. max. median mean St. dev. 
Eden/First^iew 28 1132 3371 1608.5 1682.14 543.69 
ScottsblufT 23 1234 3347 1725 1774.09 487.59 
HellGap/Haskettl 10 1280 2273 1868.5 1807.90 440.52 
Great Basin Stemmed 87 853 3347 1706 1747.39 461.84 
Concave Base Stemmed 18 1280 2332 1818.5 1821.22 267.22 
Goshen/Plain\iefr 13 1219 2606 1290 1567.54 413.95 



281 

Projectile Point Type n min. max. median mean St. dev. 
Jimmy Allen/Frederick 35 1097 3597 1737 2034.54 851.20 
Aneostura 42 1219 3499 2202 2257.49 592.15 

'See Appendix C for metric-English conversions 

The above statistics show that Angostura occurs at higher elevations than any 

other point type, with a mean of2257 and a median of2202 m asl. The differences 

between the median Angostura value and those of all other types listed are, in fact, 

statistically significant in ail cases (Table 6.9), a finding that confirms results reported 

previously that pinpoint Angostura as the "hallmark" Rocky Mountain point type. 

Table 6.9. Kolmogorov-Smimov test results comparing 
Angostura and other point types by elevation (p < .05 only) 

Projectile Point Type Pair Maximum Two-Sided 
Difference Probability 

Angostura & Goshen/Plainview 0.64 0.00 
Angostura & Eden/Firstview 0.60 0.00 
Angostura & Scottsbluff 0.58 0.00 
Angostura & Great Basin Stemmed 0.47 0.00 
Angostura & Jimmy Allen/Frederick 0.37 0.01 
Angostura & Concave Base Stemmed 0.54 0.00 

The Jimmy Allen/Frederick type yields the second highest mean elevation (2035 

m asl), but at 1737 m asl, its median is not only substantially lower than its mean, but it is 

in line with median values for point types associated primarily with the Plains and Far 

West (Eden-Firstview, ScottsblufT, Hell Gap/Haskett I, GBS, and Concave Base 

Stemmed). This would seem on the surface to contradict the finding that Jimmy 
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Allen/Frederick, more than Angostura or any other type, is tightly associated with the 

high montane, subalpine and alpine environmental zones. 

However, the statistics in Table 6.8 reflect the fact that unlike Angostura, Jimmy 

Allen/Frederick occurs in high percentages in both the high Rockies and the low 

elevation Plains, such that the latter elevations depress the mean and median elevation of 

the type as a whole. If elevations are calculated separately for Jimmy Allen/Frederick 

points from the Rockies and non-Rocky Mountain contexts (Table 6.10), it emerges that 

in non-Rockies settings, Jimmy Allen/Frederick points occur at a mean elevation of 1514 

m asl and a median of 1376 m asl. In the Rockies, the mean value is 2915 m asl and the 

median 3371 m asl—much higher than values obtained for the consummate Rocky 

Mountain point type, Angostura. 

The exercise of calculating mean and median Rocky Mountain elevations for 

other point types, as in the case of Jimmy Allen-Frederick, yields independent 

confirmation of patterns obtained by comparing point distributions in the "low" and 

"high" Rocky Mountains (Table 6.10). 

Table 6.10. Mean and median elevations (meters) for common point types, 
Rockies versus non-Rocky Mountain contexts 

Projectile Point Type Roc iv Mountains Projectile Point Type Non-Rocky Mountains 
n median mean n median mean 

Eden/Firstview 6 2294 2472 Eden/First\iew 22 1372 1467 
Scottsblufr J 2317 2528 Scottsblufr 20 1661 1661 
Hell Gap/ Haskett I 0 N/A N/A Hell Gap/Haskett I 10 1867 1808 
GBS 13 2283 2363 GBS 74 1555 1639 
Concave-Base Stem 4 2107 2116 Concave-Base Stem 14 1778 1737 
Goshen/Plaimiew I 2606 2606 Goshen/PIainview 12 1290 L481 
J. Allen/Frederick 13 3371 2915 J. Allen/Frederick 22 1376 1515 
Aneostura 28 2327 2484 Angostura 14 1728 1804 
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The median values for all Rocky Mountain point types except Jimmy 

Allen/Frederick (and Goshen/Plainview with n = 1) are in the 2100 - 2300 m asl range 

(with means slightly higher). These elevations, unlike the considerably higher Jimmy 

Allen/Frederick figures, are generally coincident with the lower Rocky Mountains 

foothills and parks (see Chapter 2), a finding consistent with that obtained through 

comparison of qualitatively-assessed environmental zones of various point types. 

Non-Rocky Mountain median elevations reflect some interesting differences as 

well, with median elevations of types varying by up to 500 m. Goshen/Plainview, Eden, 

and Jimmy Allen/Frederick, for example, are found at relatively low median elevations of 

1290 - 1376 m asl, compared with the somewhat higher 1555 - 1867 m asl medians of 

GBS, Scottsbluff^ Angostura, Concave Base Stemmed, and Hell Gap/Haskett I. 

Elevations of some, though not all pairs of these point types differ statistically from one 

another (Table 6.11). 

Table 6.11. Kolmogorov-Smimov test results comparing 
elevations of point types from non-Rocky Mountain contexts (p < .05 only) 

Projectile Point Type Pair Maximum 
DifTerence 

Two-Sided 
Probability 

Goshen/Plainview & GBS 0.48 0.01 
Eden/Firstview & Angostura 0.52 0.01 
Eden/Firstview & Concave Base Stemmed 0.54 0.01 
Eden/Firstview & Hell Gap/Haskett I 0.52 0.05 
Jimmy Allen/Fredenck & Concave Base Stemmed 0.46 0.05 
Jimmy Allen/Frederick & Great Basin Stemmed 0.36 0.02 
Great Basin Stemmed & Concave Base Stemmed 0.42 0.03 
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The very low median elevations of Goshen/Plainview, Jimmy Allen/Frederick, 

and Eden/Firstview when compared to other types suggest that the three types derive 

from the easternmost (and thus lowest) part of the Plains region, where the types have 

been shown to predominate. A calculation of mean UTM easting value by point type 

confirms this interpretation, with the three yielding the highest mean eastings (and thus 

most easterly proveniences) of all eight types: 13,640100; 13,640142; and 13,633045 m 

east, respectively, values which fall at about the longitude of La Junta, Colorado. 

On the other side of the coin, the relatively high elevations of non-Rocky 

Mountain Angostura, Concave Base Stemmed, and Hell Gap/Haskett I points can be 

attributed to the significant presence of these types in the Great Basin mountains and the 

Colorado Plateau. As Table 6.4 showed, 40% of Hell Gap/Haskett I, 28% of Concave 

Base Stemmed, and 9% of Angostura points could be traced to Great Basin mountain 

contexts, and another 14% of Angostura points to the Colorado Plateau. In the same 

vein, the moderate median elevation of GBS results from the combined contributions of 

the type from the very low Great Basin, where the median GBS point elevation is 1318 m 

asl, the somewhat higher Colorado Plateau (1652 m asl), and the even higher Great Basin 

mountains (2029 m asl). 

Discussion and Conclusions 

Having presented the morphological and typological characteristics of projectile 

points from Colorado and Utah, it remains to summarize these data as they pertain to the 

problems at the heart of the research. The primary issue informed by projectile point 
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moqjhology and typology is whether late Paleoindian use of the Southern Rockies was 

full-time, seasonal, sporadic, or some combination thereof The second issue illuminated 

by data presented in this chapter is that of the timing of late Paleoindian use of the Rocky 

Mountains, discussed first below because chronological inferences inform those dealing 

with land use. 

Timing of Late Paleoindian Use of the Southern Rockies 

Typological data presented in this chapter, when viewed in concert with 

chronological information outlined in Chapter 4 (see especially Table 4.12), shed 

important light upon the issue of timing of late Paleoindian occupation of the Southern 

Rockies. Most important, perhaps, is the finding that the four oldest point types defined 

for the research—Agate Basin/Haskett II, Hell Gap/Haskett I, Goshen/Plainview, and 

Alberta—are collectively represented in the Rockies by just one occurrence each of 

Goshen/Plainview and Alberta. 

As noted in Chapter 4. Agate Basin/Haskett II (median age 10,210 B.P.), Hell 

Gap/Haskett I (10,000 B.P.), and Goshen/Plainview (9,810 B P.) are statistically older 

than virtually every other point type defined herein. Alberta (median age 9,470 B.P.), 

while slightly younger than the other three, was likewise shown to be statistically older 

than Angostura, Lovell Constricted, and Pryor Stemmed. That none of these types occurs 

in the Southern Rockies with any fi-equency suggests that occupation of the region 

peaked sometime after 9,470 B.P., the latest of the four median dates. 
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At the other chronological extreme, it is noteworthy that the four youngest types 

(Deception Creek [median age 8,500 B.P], Lovell Constricted [8,320 B.P.], Pryor 

Stemmed [8,210 B.P.], and Concave Base Stemmed [8,080 B.P.]) are likewise poorly 

represented in the Southern Rockies (n < 5 in all cases). However, the age ranges of 

Angostura and GBS, both commonly encountered in the Rockies, extend to a later date 

than do the ranges of any of the above types, suggesting that the paucity of Deception 

Creek, Lovell Constricted, and Pryor and Concave Base Stemmed points is not explained 

by chronology. 

Intriguingly, the four most common point types in the Southern Rockies are 

statistically indistinguishable in median age and age range. Medians of the four types, 

Angostura, Jimmy Allen/Frederick, GBS, and Eden/Firstview—which together account 

for 90% of Rocky Mountain finds—are 8,550 B.P., 8,780 B.P., 9,000 BP. and 8,950 B.P. 

respectively. Angostura's range (9,700 - 7,550 B.P.) entirely encompasses those of 

Jimmy Allen/Frederick (9,350 - 7,900 B.P.) and Eden/Firstview (9,500 - 8,200 B.P.), 

although that of GBS is 1,000 years longer (10,700 - 7,500 B.P.). 

These data suggest that occupation of the Southern Rocky Mountains began in 

earnest circa 9,700 B P., the early end of the range for the Angostura projectile point type 

that predominates in the region. Earlier sporadic use of the Rockies undoubtedly 

occurred—some GBS points, for example, could reflect early usage—but a true 

occupational fluorescence in the region began only after this date, and probably peaked 

around 8,550 B.P. (Angostura's median age). Paleoindian occupation of the Rockies 

ended at around 7,550 B J., the late end of the Angostura range. That Angostura's date 
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range of9,700 - 7,550 B.P. appropriately brackets occupation of the Southern Rockies 

generally is supported by the fact that it almost perfectly overlaps the ranges of other 

common mountain types. 

E.\tent of Late Paleoindian Use of the Southern Rockies 

Having established the timing of late Paleoindian occupation of the Southern 

Rockies, it is possible now to use morphological and typological data to evaluate the 

extent of late Paleoindian use of the region during this time frame. Referring back to the 

various potential scenarios of human land use presented in introductory Table l.l, 

findings presented in this chapter support the most encompassing of those listed: full-

time occupation by groups uniquely adapted to life in that environment; seasonal 

(summer) occupation by groups spending other parts of the year on the Plains; and 

sporadic visitation by populations based in the lowlands to the east and west. 

The morphological data discussed early in this chapter strongly support one facet 

of the above land use scheme, that of fijll-time use of the Rocky Mountain environment. 

The predominant shape of projectile points from the Southern Rockies is lanceolate, 

whereas in every other region of the project area stemmed forms are twice to three times 

as common as lanceolate counterparts. Rocky Mountain points differ from specimens 

from other regions in other morphological respects as well, ranging from the convergence 

of their bases, to the degree of concavity of those bases, to the percentage of bases with 

rounded versus sharp comers. Importantly, the characteristic lanceolate form is common 
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in both the high and low Rockies (though more so in the former), and dominant basal 

characteristics are identical in both environments. 

As discussed in Chapter I, these numerous and substantial morphological 

differences between most Rocky Mountain points and most points recovered elsewhere 

are parsimoniously correlated with a substantial, probably year-round commitment to the 

Southern Rockies and all of the environments they encompass. The fact that the Rocky 

Mountain specimens look as differently as they do could reflect processes of active 

adaptation to a unique landscape on the part of full-time residents, or "drift" in 

flintknapping strategies attributable to isolation from groups living in adjacent regions. 

Either way, the unique morphological character of most Rocky Mountain points from all 

Rocky Mountain environmental zones is consistent with year-round use of the mountain 

environment by the people who manufactured them. 

It is critical to note, however, that although the main body of projectile points 

from Rocky Mountain contexts is systematically different than those from other regions, 

numerous other projectile points morphologically similar to those from the Plains to the 

east and the Far West were also recorded for the Southern Rockies. For example, while a 

clearly dominant 61% of Rocky Mountain points are lanceolate in form, another 31% are 

stemmed, a configuration they share in common with assemblages from all adjacent 

lowland regions. 

[n addition, it has been shown that projectile points from low Rocky Mountain 

contexts are more likely to display a stemmed configuration than are those from the high 

Rockies. Thus, while a lanceolate form recovered throughout the low one/high Rockies 

M 
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may index full-time use of the region by those who made uniquely shaped weapons, the 

higher number of stemmed points at low Rocky Mountain elevations may indicate 

additional use of those environments by people otherwise adapted to life in the nearby 

Plains and Far West, who manufactured stemmed projectile points as a matter of course. 

Other variables show similar patterns of dominance in the Plains and/or Far West 

coupled with minimal presence in the Rockies. The convex base form for example, 

predominates in the Great Basin and Great Basin mountains, but also makes up 5% of the 

overall Rocky Mountain assemblage. Moreover, when divided into high and low Rocky 

Mountain environments, the convex base type occurs on just 3% of high Rockies 

specimens, but 29% of low Rockies points. Likewise, the parallel-sided haft element 

dominates Great Basin, Great Basin mountain, and Plains assemblages, but characterizes 

a much smaller percentage of Rocky Mountain points. Again, too, low Rocky Mountain 

specimens are 6% more likely to exhibit a parallel-sided haft element than are high 

Rockies artifacts. 

In short, the Southern Rocky Mountain projectile point assemblage is 

characterized by (a) a dominant body of points with unique morphological characteristics, 

present in the low and high Rockies, that correlates with an essentially full-time 

commitment to the region; and (b) secondary populations of points, typically better 

represented in the low than high Rockies, that have characteristics in common with 

dominant morphological patterns in lowlands to the east and west. 

Unfortunately, morphological data are insufficiently powerful to resolve whether 

pattern "b" is more likely to represent seasonal or sporadic use, or whether occupation of 
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the Rockies by lowland occupants originated in the east, the west, or both. The former 

cannot be addressed because the difference between them is one of degree, and it is 

unclear based on morphological characteristics alone whether secondary populations of 

points are large enough to suggest seasonal occupation. The issue of region of origin of 

seasonal and/or sporadic mountain occupants cannot be resolved because variants of 

morphological variables are in many cases the same on either side of the Rockies (and 

unique only in them). 

What morphological data lack the power to resolve, typological findings are better 

equipped to address. The remaining paragraphs will identify three patterns of land use 

(fijll-time, seasonal, and sporadic) as they are indexed by the four most common Rocky 

Mountain projectile point types (Angostura, Jimmy Allen/Frederick, GBS, and 

Eden/Firstview). Together, as noted in the discussion of chronology, these four types 

make up nearly 90% of the Southern Rockies assemblage, and they clearly represent the 

most robust findings of the typological study of Rocky Mountain artifacts. 

Seven remaining types (Alberta, Concave Base Stemmed, Deception Creek, 

Goshen/Plainview, Lovell Constricted, Pryor Stemmed and Scottsbluff) collectively 

contribute the remaining 10% to the Rocky Mountain total (refer to Table 6.4), but none 

of them has n > 4. Because such poorly-represented types are more likely than well-

represented ones to have been the products of trade, curation or other circumstances 

unrelated to the land use strategies of their manufacturers, they are not factored into 

interpretations of the range of land-use strategies practiced in the Rockies. 
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As with morphology, typological analyses unequivocally support the 

interpretation that the Southern Roclty Mountains were occupied year-round by uniquely 

adapted populations with unique weapons. The Rocides are home to a clear "hallmark" 

point type, Angostura, that at once strongly dominates that assemblage and rarely occurs 

elsewhere. The type is found in significant numbers in both the low and high Rockies, 

suggesting its manufacture and/or use in all mountain environments, although it 

dominates the low Rocky Mountain assemblage to a greater degree than it does the high. 

Regions adjacent to the Southern Rockies show similar patterns of dominance of a 

single point type, although in no other case is that type Angostura. On the Plains to the 

east, the dominant type is Eden/Firstview, followed so closely by Jimmy Allen/Frederick 

that the two can be said to be co-dominant. In the Far Western Great Basin, Great Basin 

mountains, and Colorado Plateau, the GBS type is by far the most common point type 

recovered. 

The Great Basin mountains of the Far West serve as a useflil comparative case 

study for understanding Rocky Mountain Paleoindian occupation. Both mountainous 

regions are flanked by two lowland regions, and both could have been occupied year-

round by populations distinct from those who utilized the surrounding lowlands. Unlike 

the Rockies, however, the Great Basin mountains do not yield evidence for a unique 

"hallmark" point type that might index such full-time, year-round occupation. Rather, 

they share a dominant point type (GBS) with the Great Basin proper to their west and the 

Colorado Plateau to their east, suggesting that they—unlike the Rockies—are more 

appropriately understood within a context that includes both other regions. 
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While the Southern Rockies are clearly dominated by a point type unique to that 

region and indicative of year-round occupation, they just as surely yield evidence for 

other patterns of late Paleoindian Rocky Mountain land use. The unique distribution of 

Jimmy Allen/Frederick points, for instance, could reflect seasonal (summer - early fall) 

usage of the Rocky Mountains by groups otherwise based to the east. Unlike Angostura 

points, present almost exclusively in the Rockies, the Jimmy Allen/Frederick point type is 

substantially represented in both the Rockies and Plains, with 51% of specimens deriving 

from the latter (where the type is co-dominant) and 37% from the former (where it is the 

second most commonly encountered type). 

In addition, and in a departure from the Angostura pattern of greater 

representation in the low than high Rockies, when the Jimmy Allen/Frederick type occurs 

in the Rocky Mountain zone, it virtually always does so in the montane, subalpine and 

alpine zones, rather than in low foothills and parks. This intra-mountain distribution of 

the Jimmy Allen/Frederick type, coupled with the significant contribution of the type 

from Plains contexts, is consistent with a land use strategy that combined winter, spring 

and early summer occupation of the Plains with late summer - mid-fall occupation of the 

Rocky Mountain high country. 

Great Basin Stemmed and Eden/Firstview, the third and fourth most common 

point types in the Southern Rockies, may represent a final land use strategy; sporadic use 

of the Rockies by groups based to the west and east, respectively. GBS is the "hallmark" 

Far Western point type, with 84% of all GBS specimens coming from those regions and 

just 15% from the Rockies. Eden/Firstview, similarly, is the "hallmark" Plains type, with 
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71% of specimens attributable to that region, compared with 21% from the Rockies. In 

both cases, the percentage of points from Rocky Mountain contexts is substantially (16% 

- 52%) lower than for Angostura (interpreted to represent fiill-time mountain occupation) 

or Jimmy Allen/Frederick (interpreted to represent seasonal use of the region). 

Unlike Jimmy Allen/Frederick, but like Angostura, when GBS and 

Eden/Firstview are recovered in the Southern Rockies, it is primarily in low foothills and 

parks, rather than in the high mountains. Additionally, when mean UTM easting 

proveniences of the two types are compared within the Rocky Mountain region, GBS 

points occur 185 km farther west than Eden/Firstview (a significant difference; pooled t = 

4.66, 39 df, p = 0.00). These two findings, together with the overall low frequency of 

GBS and Eden/Firstview in the Southern Rockies, are consistent with scenarios of 

lowland-adapted groups based in the Plains and Far West venturing only occasionally 

onto the lower flanks of the Rockies and transporting with them the weaponry most 

common in their region of origin. Such sporadic visitation could have occurred at any or 

all times of year, since unlike the high Rockies, lower elevations are accessible year-

round. 

To summarize the aforementioned morphological and typological data as they 

speak to late Paleoindian Rocky Mountain land use, three distinct patterns have been 

identified. Full-time, year-round occupation is indexed by the Rocky Mountain presence 

of (a) lanceolate projectile points with unique basal characteristics not observed in other 

regions of the project area, and (b) Angostura projectile points, found with great 

frequency at all elevations of the Rockies, but in no other region of the project area. 
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Seasonal (summer - fall) occupation of the Rockies is indicated by the presence of 

Jimmy Allen/Frederick points in significant numbers on both the Plains and at high 

altitudes, but not low ahitudes, of the Rockies. Sporadic visitation by Plains and Far 

Western-dwellers, finally, is suggested by the low-frequency, low altitude Rocky 

Mountain presence of point types that predominate in adjacent regions (Eden/Firstview 

on the Plains and GBS in the Far West). 

In closing, it must be reiterated that the four projectile point types called upon to 

infer the operation of three distinctly different land use patterns are chronologically 

equivalent as far as known radiocarbon dates can discern. Angostura, Jimmy 

Allen/Frederick, Great Basin Stemmed, and Eden/Firstview have statistically identical 

median dates and overlapping age ranges, suggesting that the land use strategies that they 

represent were praaiced essentially simultaneously. It is certainly possible that any or all 

of the strategies were adopted, abandoned and readopted over time frames invisible to 

radiocarbon dating (e.g., years or decades). By and large, however, the variability in 

extent of land use in the Rockies seems to be a function less of chronological change than 

of the inherent flexibility offered by the environmentally-varied Rocky Mountain 

landscape. 
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CHAPTER? 

LATE PALEOINDIAN PROJECTILE POINTS: 
RAW MATERIAL VARIABILITY 

Like moqjhology and typology, patterns of late Paleoindian projectile point lithic 

raw material selection can illuminate the extent of late Paleoindian use of the Southern 

Rocky Mountains. Utilizing the five variables discussed in Chapter 5, this chapter begins 

with an introduction to the general and specific raw material types in the project area as a 

whole, moves on to evaluate regional and environmental variability in raw material use, 

and then examines relationships between raw materials and typological characteristics of 

projectile points in the sample. The chapter concludes by summarizing raw material-

related inferences that can be drawn about Rocky Mountain land use, 10,000 - 7,500 B.P. 

Raw Material Selection in Colorado - Utah 

To begin the analysis of projectile point raw materials, each of the 589 specimens 

was assigned to one of six general stone types: microcrystalline (n = 261; 44%); 

quartzite (n = 159; 27%); obsidian (n = 128; 22%); basalt (n = 36; 6%); other (n = 3; 

0.5%); or indeterminate (n = 2; 0.3%). Comprising over half of the total assemblage, 

fine-grained microcrystallines (a term used interchangeably with "cherts" in the pages 

that follow) are thus overwhelmingly dominant in the sample as a whole. Basalt is the 

most poorly represented of the four major material classes, and quartzite and obsidian are 

both moderately represented. The "other" and "indeterminate" classes together 

contribute only five artifacts to the 589 point total, and are not discussed further. 
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In addition to generally classifying projectile point raw materials, artifacts were 

also assigned a specific material type whenever such could be ascertained (which it could 

in 329 cases). Twenty-four stone types were thus identified for the Colorado - Utah 

sample (see Fig. 7.1 for map of source locations and Table 7.1 for project area 

distributions). 

Fig. 7.1. Lithic raw material sources identified in Colorado - Utah 
projectile point sample (adapted from Hunt 1967:8) 
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Table 7.1. Raw material sources represented in the 
Colorado - Utah projectile point assemblage (n=589) 

Material Type* Reeion^ % (freq.) 
Basalt, UnknoMU source A GB 0.34(2) 
Basalt, Unknown source B GB 0.51(3) 
Chert & quartzite, Bridger fin. (Tertiar\'—Eocene) RM 5.43(32) 
Chert & quartzite, Morrison & Dakota fins. (Jurassic—Cretaceous) RM/CP 15.45(91) 
Chert & quartzite secondarily deposited cobbles (Pleistocene terraces, CO) P 2.72(16) 
Chert, Brianhead (Tertiar>'—Eocene) GBM 0.34(2) 
Chert. Flat Top. Chadron fin. (Tertiarv—Olipocene) P 4.75(28) 
Chert. Green River fm. (Tertiar\'—Eocene) RM/GBM 1.87(11) 
Chert. Hartville Uplift, Guemsev fin. (Mississippian) P/RM 1.19(7) 
Chert. Kremmling, Troublesome fm. (Tertiary'—Miocene) RM 0.68(4) 
Chert. Table Mountain (Tertiar\'—Miocene/Pliocene) RM 0.51(3) 
Chert. Tiger. Bridger fin. (Tertiarv—Eocene) RM 0.17(1) 
Dolomite. Alibates (Permian) P 2.21(13) 
Jasper/silicilied chalk, Niobrara (Cretaceous) P 0.51 (3) 
Obsidian, Black Rock Desert, UT GB 0.68(4) 
Obsidian, Brown's Bench, ID/NV GB 4.75(28) 
Obsidian, Jemez Mountains. NM RM 0.51(3) 
Obsidian, Malad, ID GB 0.34(2) 
Obsidian. Modena area, UT GB 1.02(6) 
Obsidian, Topaz Mountain, UT GB 2.55(15) 
Obsidian. Wild Horse Canvon. UT GB/GBM 3.06(18) 
Petrified Wood. Black Forest/Parker/Palmer Divide P 2.72(16) 
Quartzite, Tintic (pre-Cambrian) GB/RM 0.51(3) 
Quartzite, Windy Ridge. Dakota fin. (Jurassic—Cretaceous) RM 3.06(18) 
Unknown N/A 44.14 (260) 
'References formaierials listed in Appendix B 
'GB = Great Basin; OBM = Great Basin mountains: CP = Colorado Plateau; RM = Rocky Ntountains; P = Plains 

Consistent with the overall dominance of microcrystalline materials in the sample, 

several types of chert—Morrison, Dakota, Chadron and Bridger—are particularly well 

represented. Quartzite, also a component of the Morrison and Dakota formations, is 

likewise relatively common. Obsidian and basalt, on the other hand, while represented 

by nine different source localities, are typically present in percentages of just I - 5%, 

significantly smaller figures than many cherts or quartzites. A few microcrystallines, 

such as Black Forest petrified wood, are also minimally represented in the assemblage. 

A key reason for the greater representation of many chert and quartzite sources 

relative to obsidian, basalt and a few microcrystallines, is that they outcrop in formations. 
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rather than at geographically restricted points on the landscape. Morrison, Dakota, 

Chadron and Bridger cherts and/or quartzites, for example, outcrop over large areas of 

Colorado and/or Utah. Obsidian, basalt, and Black Forest petrified wood, on the other 

hand, are available only at more geographically restricted localities—Great Basin or 

Columbia Plateau volcanoes in the case of the igneous rocks, or a localized petrified 

forest in that of the Black Forest material. The difference in the nature of such sources 

has important implications from a human quarrying perspective, a point that should be 

kept in mind throughout the chapter. 

In terms of the landscape use oriented goals of this research, the most important 

data that can be gleaned from raw material sourcing have less to do with the particular 

names of well-represented stone types than with the distance and direction that those 

rocks traveled from their nearest possible sources to their final resting places as projectile 

points. Indeed, even at the most basic level of categorization (general material type), 

noteworthy differences emerge in both the distance (Fig. 7.2) and direction (Fig. 7.3) of 

that travel. 

Fig. 7.2 reveals that whereas all of the basalt artifacts were recovered within 40 

km of the nearest source of the material, obsidian points were liable to have moved more 

than four times that distance (161 km). Chert and quartzite projectile points, like basalt, 

were most likely to be recovered within 40 km of the nearest potential raw material 

source, although unlike basalt both were occasionally recovered farther away as well. 

These distance-to-source differences in material type are statistically significant 

(Pearson's Chi-square = 123.25; 9 df; p =0.00). 
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Fig. 7.2. Bar charts of distribution of general distances to raw material sources 
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Fig. 7.3. Direction to raw material source, by material type 
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In addition to being coded for a categorical distance-to-source class, projectile 

point raw materials were also coded for actual distance to the nearest possible source 

locality whenever this could be calculated. None of the basalt projectile points could be 

assigned such a distance, because while it was known that they were obtained from one 

of several quarries within about a 40-km radius area, their precise source localities could 

not be pinpointed. However, 90 chert, 76 obsidian, and 29 quartzite specimens were 

assigned ratio-scale distances to raw material sources, and it is possible to calculate mean 

and median distance-to-source statistics for them (Table 7.2). 

Table 7.2. Mean and median distances (in km) 
of raw matenal sources from projectile point proveniences 

Raw Material Mean Median Rank Sum 
Chert 116.01 90.00 8611.50 
Obsidian 141.84 140.00 8419.50 
Quartzite 67.14 88.00 2079.00 

Kniskal-Wallis test statistic = 10 J6. p = O.OI assuming chi-squaie with 2 df 
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These data confirm those reported categorically, with obsidian showing median 

movement of 140 km, and chert and quartzite a significantly lower 90 and 88 km, 

respectively (p = 0.01). 

In addition to variability in the distance traveled by projectile points of differing 

raw materials, there is also evidence for variability in the direction of that travel. Fig. 7.3 

illustrates the frequency with which eight directions of movement (north, northeast, east, 

southeast, south, southwest, west, and northwest) are represented in the chert, obsidian 

and quartzite material classes. Basalt is again excluded from the comparison because 

precise quarries could not be identified, making it impossible to assign a direction-to-

source for projectile points of this material. 

These data reveal, most notably and for all three material types, an under-

representation of movement along an east - west axis. Obsidian moved primarily 

northwest - southeast, quartzite northwest and occasionally south, and chert in all 

directions hm east - west. While similar in their lack of representation of east - west 

movement, patterns of movement of the three material types differ significantly from one 

another (Pearson's Chi-square = 65.26, df = 14, p = 0.00); however, the result is suspect 

due to low cell values in the associated contingency table. 

In examining the distances and directions traveled by specific material types, it 

emerges that some of the lithic raw materials listed in Table 7.1 were used almost 

exclusively locally for the production of late Paleoindian projectile points, while others 

were apparently transported some distance (Fig. 7.4). Specimens made of Alibates 

dolomite. Black Forest petrified wood, and Brown's Bench obsidian are most likely to be 
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found more than 81 km—and usually more than 161 km—from their raw matenal 

sources (which is not surprising in the case of Alibates and Brown's Bench, as both 

originate well outside of the project area). Points made of Topaz Mountain obsidian and 

Windy Ridge quartzite tend to be recovered 41 - 160 km from their sources. 

Fig. 7.4. Distance class distributions of specific raw materials (n > 10 only) 
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of northeastern Colorado, on the other hand, are almost always found within 40 km of the 

nearest raw material source locality. The distribution of Wild Horse Canyon obsidian is 

unusual in that projectile points made of the material are found in high numbers both 

within 40 km of the source and farther than 161 km away from it, but rarely in-between 

those two distances. 

Data on the direction that specific materials traveled from each of the sources are 

in many cases sparse, because while it could often be reasonably inferred that the nearest 

likely source of chert or quartzite in a formation was within 40 km, it could not always be 

inferred in what direction it might occur. Eliminating Bridger and Green River formation 

materials for lack of sample size, the following are the most common directions of 

movement for the various stone types: Alibates (north and northwest—a given, since the 

material is procured in Texas, south/southeast of Colorado); Black Forest petrified wood 

(north/northeast - southeast/southwest); Brown's Bench obsidian (southeast—another 

given, because the source of the material is on the Idaho/Nevada border, northwest of 

Utah); Flat Top (south/southeast/southwest with limited movement east and west—here, 

northerly directions are underrepresented because the source is so close to the northern 

project boundary); Morrison/Dakota chert/quartzite (north - south); Topaz Mountain 

obsidian (northwest); Wild Horse obsidian (all directions within 20 km; north - south for 

greater distances); and Windy Ridge quartzite (all southeast). 

Even without looking at the distribution of materials by physiographic or 

environmental zone, then, data on the overall representation of general and specific 

materials hint at some interesting patterns. First, in terms of distance, obsidian clearly 
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travels farther than the other materials, although Alibates dolomite, at least, does make an 

appearance well-removed from its Texas origin. Most microcrystallines, quartzites, and 

basalts were used relatively nearby their likely source localities. Directionally—and 

especially in the case of long-distance transport—there appears to have been far more 

extensive north - south movement of raw materials (general and specific types) than east 

- west, a pattern of movement that tends to suggest that physiographic boundaries— 

which are oriented more-or-less north - south—may have been only rarely crossed. 

Rmv Material Selection by Region and Environment 

Having conveyed an overall sense of the distribution of various general and 

specific rock types across the Colorado - Utah project area, it is possible now to examine 

the occurrence of various lithic sources across the five physiographic regions and seven 

environmental zones defined for the research. Beginning again with general rock types. 

Table 7.3 outlines their regional distributions, while Table 7.4 reports their representation 

across environments. 

Table 7.3. Distribution of raw material types by region, column percent (frequency) 

Raw Material Great Basin Gr. Basin Mnts. CO Plateau Rocky Mountains Plains 
Chert 11.01(12) 39.00 (39) 53.66 (22) 45.74(59) 62.93(129) 

Quartzite 2.75(3) 8.00(8) 39.02(16) 52.71 (68) 31.22(64) 

Obsidian 66.06(72) 52.00 (52) 4.88(2) 0.78(1) 0.49(1) 

Basalt 20.18(22) 1.00(1) 2.44(1) 0.78(1) 5.37(11) 

Total (109) (100) (41) (129) (205) 
(Pearson cht-square = 375.20,12 d£ p = 0.00) 

Table 7.4. Distribution of raw material types by environment, column percent (frequency) 
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Ran- Material Parks Foothills Montane Sub-alp. Alpine Grassland Shrubland 
Chert 43.48 (30) 43.06 (31) 42.11(8) 23.33(7) 50.00 (7) 62.93(129) 23.29 (34) 

Quartzite 23.19(16) 25.00(18) 47.37(9) 76.67(23) 50.00 (7) 31.22(64) 11.64(17) 

Obsidian 33.33 (23) 31.94 (23) 5.26(1) 0.00(0) 0.00 (0) 0.49(1) 49.32(72) 

Basalt 0.00 (0) 0.00 (0) 5.26(1) 0.00(0) 0.00 (0) 5.37(11) 15.75(23) 

Total (69) (72) (19) (30) (14) (205) (146) 
(Pearson chi-square = 226.55. 18 d£ p = 0.00; more than 1.'5 of fitted cells sparse—result suspea) 

Although chert is the dominant raw material in the project area as a whole, only 

on the Plains (63%) and Colorado Plateau (54%) does it comprise the majority of the raw 

material in a particular region. Quartzite is most prevalent in the Southern Rocky 

Mountains (53% of that assemblage), and obsidian is dominant in both the Great Basin 

(66%) and Great Basin mountains (52%). Nowhere is basalt dominant. Obsidian is the 

scarcest raw material in the Plains and Rockies (comprising less than 1% of the total in 

each). Quartzite is the clear minority in the Great Basin (3%), and basalt is the most 

poorly represented of all Great Basin mountain and Colorado Plateau materials, at I - 3% 

of each region's total. 

While not the best-represented material in the Southern Rockies, chert is 

nevertheless very well-represented there, at 46% of the Rocky Mountain total. Moreover, 

when the mountains are viewed by more specific environmental zones, it emerges that 

chert is the most common raw material in the two lowest mountain environments: 

parklands (44%) and foothills (43%). Quartzite dominates in the higher montane and 

subalpine zones, making up 47% of the former and 77% of the latter. Despite the 

apparent tendency for quartzite to dominate in proportion to its elevation, quartzite and 

chert are equally represented in the highest zone of all, the alpine zone. 



306 

Obsidian is almost exclusively associated with the Great Basin and Great Basin 

mountains (it makes up just 5% of the Colorado Plateau assemblage, and less than 1% of 

the Rocky Mountain and Plains collections). Obsidian is never recovered at the highest 

(subalpine and alpine) reaches of either the Rockies or the Great Basin mountains. The 

distribution of basalt differs from that of obsidian in that basalt appears far more 

frequently in Great Basin assemblages (20%) than in Great Basin mountain ones (1%). 

When non-obsidians were used to manufacture projectile points in the Great 

Basin proper, they were most likely to be basalts, but when non-obsidians were used in 

the mountains of the Great Basin, they were more likely to be cherts (39%). Basalt is 

also more likely than obsidian to have been used on the Plains. Five percent of Plains 

Paleoindian points are made of basalt, compared to the less than 1% made of obsidian. 

Basalt, like obsidian, never appears in the highest mountain zones. 

It is critical at this juncture to address the issue of the degree to which selection of 

raw material for projectile point manufacture mirrors the availability of raw material on 

the landscape. There is no doubt that availability of materials, particularly at a broad 

scale, plays a key role in this regard. For example, vulcanism and associated deposits of 

obsidian and basalt are significant components of the Great Basin and Great Basin 

mountain landscapes of the project area (e.g., Hughes 1984; Nelson 1984), but not the 

Colorado Plateau, Rockies, or Plains, which are instead characterized by sometimes 

widespread outcroppings of cherts and quartzites (e.g.. Black 1991; Miller 1991). This 

distribution of basic rock types clearly correlates with the breakdown of raw materials in 

Colorado - Utah, as presented and discussed above. 
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On the other hand, anecdotal evidence demonstrates that in all regions, 

Paleoindian quarrying decisions involved considerations other than simple availability of 

materials. In the Great Basin, for example, Amick (e.g., 1993, 1998) and Beck and Jones 

(e.g., 1990) have shown that fluted Paleoindian projectile points and crescents are 

typically made of cherts, whereas stemmed points (e.g., GBS in this research) are made 

from igneous obsidians and basahs. This serves as a reminder that while obsidian and 

basalt are widely available only in the Great Basin and Great Basin mountains of the 

project area, other rock types were available in those regions as well, and were in fact 

demonstrably selected under some circumstances. 

Similarly, in both the Rockies and the Plains, evidence can be invoked to show 

that in some instances, Paleoindian occupants of those regions also made raw material 

choices based on factors other than availability of chert versus quartzite (the two most 

widely-available lithic materials) at any given locality. Table 7.5 demonstrates this 

through a comparison of the percentages of quartzite and chert characterizing projectile 

point assemblages and non-projectile point tool assemblages at four sites. 

Table 7.5. Percent quartzite and chert, projeaile point vs. 
non-projectile point tool assemblages at four sites (Pitblado 1998b) 

Site (region) Projectile Points Non-Projectile 
Point Tools 

Quartzite Chert Quartzite Chert 
Medicine Lodge Creek 
(Central Rockies, WY) 

28 72 8 92 

Lookingbill 
(Central Rockies, WY) 

53 47 6 94 

Caribou Lake 
(Southern Rockies, CO) 

75 25 12 88 
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Frazier 10 90 53 47 
(Plains, CO) 

At each of the four sites, projectile points and non-projectile point tools were 

differentially manufactured of quartzite and chert. At the three Rocky Mountain 

localities, projectile points were significantly more likely to have been made of quartzite 

than were non-projectile point tools. Moreover, with non-projectile point tool 

percentages ranging from 88 - 94% chert, it is clear that this raw material was readily 

available, had flintknappers wished to use it for the manufacture of projectile points as 

well. The opposite pattern prevails at the Frazier site on the Colorado Plains. Here, 

projectile points are made of chert with twice the frequency of non-projectile point tools, 

which are predominately quartzite. Here again, had knappers wished to use quartzite to 

make their projectile points, they undoubtedly could have, since the non-point 

assemblage shows that they had access to that raw material. 

Extant data support the view that Paleoindians in various regions of the project 

area made raw material selection decisions for reasons apparently unrelated to sheer 

availability of stone. In keeping with these data, this research takes the position that 

while the importance of raw material availability cannot be denied, it also cannot be 

assigned a determinant role in human quarrying decisions. Rather, the research assumes 

that in every region of the project area—each of which is marked by deposits of at least 

two different raw material types—humans had the ingenuity and flexibility to select the 

stone that they viewed as most appropriate for projectile point production. 
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With this caveat regarding general raw material selection stated, distributions of 

specific raw material types across the project area can be examined. Following Table 

7.1, Table 7.6 lists the 24 raw materials identified in the project assemblage, the regions 

in which they naturally occur, and their total frequencies (n). The last column, "n-out," 

reports the total number of projectile points of each material recovered outside of the 

physiographic region in which the material naturally occurs. 

Table 7.6. Specific raw material types: total number recovered (n) 
and total number recovered outside region of origin (n-out) 

Material Tvpc Reeion* n n-out 
Basalt. Unknown source A GB 2 0 
Basalt. Unknown source B GB 3 0 
Chert & quartzite, Bridger tin. (Tertiar\'—Eocene) RM 32 0 
Chert & qiiartzite. Morrison & Dakota fms. (Jurassic—Cretaceous) RM/CP 91 I 
Chert & quaiizite secondar\' cobbles (Pleistocene terraces, CO) P 16 0 
Chert, Brianhead (Tertiar\-—Eocene) GBM 2 0 
Chert. Flat Top. Chadron fin. (Tertiars'—Oligocene) P 28 0 
Chert. Green River tin. (Tertiar\-—Eocene) RM/GBM tl 0 
Chert. Hart\ille Uplift. Guernsey tin. (Mississippian) P/RM 7 0 
Chert. Kremmlinp. Troublesome fin. (Tertiar\-—Miocene) RM 4 0 
Chert. Table Mountain (Tertiarv—Miocene/Pliocene) RM 3 0 
Chert. Tiger. Bridger fin. (Tertiar>'—Eocene) RM 1 0 
Dolomite. Alibates (Permian) P 13 0 
Jasper/silicitied chalk. Niobrara (Cretaceous) P 3 0 
Obsidian. Black Rock Desert. UT GB 4 I 
Obsidian. Brown's Bench. ID/NV GB 28 0 
Obsidian. Jemez Mountains, NM RM 3 2 
Obsidian. Malad, ID GB 2 0 
Obsidian, Modena area, UT GB 6 1 
Obsidian, Topaz Mountain, UT GB 15 0 
Obsidian. Wild Horse Canvon. UT GB/GBM 18 0 
Petntied Wood. Black Forest/Parker/Palmer Divide P 16 0 
Quartzite, Tintic (pre'^Tambrian) GB/RM 3 0 
Quartzite, Windv Ridge, Dakota fin. (Jurassic—Cretaceous) RM 18 0 
Unknown N/A 260 N/A 

•GB - Great Basin; GBM - Great Basin mountains; CP = Cotorado Plateau; RM = Rocky Mountain; P = Plains 

Of those projectile points made of raw materials that can be ascribed to a 

particular source, almost none were recovered in a physiographic zone that differs from 
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that where the material occurs naturally. Thus, as shall be seen in greater depth shortly, 

even when materials have traveled a long distance—as Brown's Bench obsidian and 

Alibates inevitably have, for example—they still tend not to have moved outside of their 

physiographic region of origin. 

If a material outcrops on the Plains, then projectile points made of the material 

will be found on the Plains, and virtually never in the adjacent Rocky Mountains. This is 

true even in the case of Black Forest petrified wood, which can be quarried near Colorado 

Springs—on the Plains, but with the Rockies in clear sight. Of 16 occurrences of the 

material in the sample, all were on the Plains, and most at distances far greater from the 

source than if the material had moved west into the Rocky Mountains. 

Likewise, if a material outcrops in the Great Basin or Great Basin mountains, then 

that material remains there. Of the 73 sourced obsidian projectile points in the Colorado 

- Utah sample, only one can be traced to a site outside its region of origin. All 69 other 

obsidian points were recovered in the same regions as their sources, although as noted 

previously, the distances traveled by those obsidians were the longest, on average, of all 

artifacts in the sample. Despite the fact that obsidians were transported vast distances 

intra-regionally, those distances never translated into inter-regional movement. 

Even Jemez obsidian—the source for which is the Southern Rocky Mountains of 

New Mexico, and which appears from the above table to cross zones—does so to a lesser 

degree than might be implied. Of the three total Jemez obsidian points analyzed, one was 

recovered in the Colorado Rockies due north of the source, and the other two were found 

in the very easternmost portion of the Colorado Plateau, at the base of the same mountain 
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range. Thus, while this material did make its way to the Colorado Plateau, it only barely 

did so, staying very close to the mountains where it originated. It is noteworthy that no 

examples of Jemez (or any other) obsidian were found farther west on the Colorado 

Plateau—all specimens there were chert or quartzite. 

This discussion leads back to the issue of direction of raw material movement, 

which was shown previously to de-emphasize an east - west trajectory in the project area 

as a whole (for each of the three most common raw materials). Fig. 7.5 illustrates that 

this pattern holds at the regional level as well, with all five regions of Colorado - Utah 

failing to reveal evidence for substantial movement of raw materials in an east - west 

direction—the direction that would lead most expediently to the crossing of 

physiographic boundaries (refer to map Fig. 7.1). 

In the Great Basin, 84% of the materials moved along a northwest - southeast 

axis, with an additional 9% traveling north - south. In the Great Basin mountains, there 

is some tendency for materials to be located west of the projectile point sites; however, in 

all cases but one, those sites are within a 10-km radius of the obsidian sources to which 

they can be traced. Most of the rest of the materials in the Great Basin mountains appear 

to have traveled along a northeast - southwest trajectory. 

Eighty-seven percent of projectile points on the Colorado Plateau were found 

north or south of their sources. In the Rockies, 59% of the projectile points can be traced 

to sources to the northwest, while another 20% can be ascribed to sources to the west. 

This westerly association, like that of some of the specimens in the Great Basin 

mountains, holds primarily for specimens located very nearby their sources. 
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Fig. 7.5. Direction to raw material source, by region 
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The Plains show a somewhat, though not entirely, different pattern than the other 

regions. There is relatively equal representation of all directions but east and west, which 

represent only 5% and 2%, respectively, of 66 total points found in that physiographic 

zone. Thus, while there does not appear to be a single axis of movement here as there is 

in the other areas, there is still a clear trend away from east - west movement, toward a 

more northerly - southerly orientation. 

To complement the data just presented regarding the selection and direction of 

movement of general and specific rock types in the different physiographic and 

environmental zones of interest, it will be usefiil now to more explicitly explore the 
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degree to which stone moved in each of the regions. This line of inquiry allows an 

assessment of whether late Paleoindian use of the landscape—at least as measured by raw 

material movement—varied from region to region. 

The following tables provide data regarding the distance that raw materials 

typically moved from their nearest possible source to the point at which they were 

deposited as finished projectile points, within each physiographic and environmental 

zone. The first two tables (7.7 and 7.8) examine the data by region, through the vehicle 

of the categorical distance variable introduced previously. They convey the same 

information, but 7.8 does so in condensed form, lumping the four distance values shown 

in 7.7 into just two: "local" (materials from sources < 81 km away) and "exotic" 

(materials from sources > 81 km away) (also see Fig. 7.6). 

Table 7.7. Distance from projectile point provenience to raw material source 
(known materials), by region, row percent (frequency) 

Region 0-40 km 41-80 km 81-161 km 161.1+km Total 
Great Basin 28.24 (24) 17.65(15) 22.35 (19) 31.76 (27) (85) 
GB Mnts. 88.46 (46) 5.77(3) 5.77 (3) 0.00 (0) (52) 
CO Plateau 85.71 (30) 8.57 (3) 0.00 (0) 5.71 (2) (35) 
Rockies 77.45 (79) 5.88 (6) 15.69(16) 0.98 (1) (102) 
Plains 58.56 (65) 0.90 (1) 10.81 (12) 29.73 (33) (111) 
Total (244) (28) (50) (63) (385) 

(Pearson Chi-square = 110.84.12 df, p = 0.00) 

Table 7.8. Exotic vs. local raw material use (known materials), 
by region, row percent (frequency) 

Region Local 
(<80 km) 

Exotic 
(> 81 km) 

Total 

Great Basin 45.88 (39) 54.12(46) (85) 
GB Mnts. 94.23 (49) 5.77 (3) (52) 
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Region Local 
(<80 km) 

Exotic 
(> 81 km) 

Total 

CO Plateau 94.29 (33) 5.71 (2) (35) 
Rocky Mnts. 83.33 (85) 16.67 (17) (102) 
Plains 59.46 (66) 40.54 (45) (111) 
Total (272) (113) (385) 

(Pearson Chi-square = 63.14,4 dl^ p = 0.00) 

Fig. 7.6. Distribution of exotic vs. local raw materials 
by region (excludes unknown materials) 
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The clear conclusion to be drawn from both Tables 7.7 and 7.8 is that there are 

indeed significant regional differences in the use of local versus exotic materials. The 

Rocky Mountains, Great Basin mountains, and Colorado Plateau all show an 
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overwhelming tendency to yield late Paleoindian projectile points made of stone that 

could have been procured locally (in most cases, within 40 km). The Plains likewise are 

characterized by a majority of locally-available raw materials, but the tendency is much 

less pronounced than for the two mountainous regions and the Colorado Plateau. Of the 

five physiographic zones, only in the Great Basin are materials from exotic sources more 

common than those from local ones. 

If the data set is limited further to those projectile points for which a ratio-scale 

distance-to-source value can be calculated, the results support those reported 

categorically (Table 7.9): 

Table 7.9. Distances (km) from projectile point sites to 
nearest source of raw material (known materials only), by region 

Region N Min. Max. Mean S.D. Median 
Great Basin 57 15 365 166.18 91.35 150.00 
Gr. Basin Mnts. 20 8 130 38.30 37.83 18.00 
CO Plateau 6 40 275 130.83 108.42 70.00 
RoclQr Mnts. 46 2 180 54.35 40.83 47.50 
Plains 66 8 350 146.14 96.03 165.00 

As might be predicted given that median distances of raw material movement 

range from 18 to 165 km, the five regions of the project area differ significantly from one 

another in this regard (Kruskal-Wallis value = 62.41, p = 0.00 assuming a Chi-square 

with 4 df). When evaluated in a series of regional pairs, five of the following (a - e) 

differ significantly from one another (p < 0.05), while the other five (f-j) do not: 

(a) Great Basin - GB iiints. (.Nfann-Whitney L' = 1052.00, p 0.00. chi-square app.>L = 31.45. t df) 
(b) Great Basin - RoclQr Mountains (\(ann-\Vhitney U = 2294.00, p = 0.00. chi-square appx. = 42.64.1 dO 
(c) GB mnts.—CO Plateau (.\Iann-Whitncy L" ^ 18.00. p =0.01. chi-square app.x. = 6.57,1 df) 
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(d) GB mnts.-Plains (N(ann-Whitney t," = 204.00, p = 0.00, chi-square appx. =21.79.1 dO 
(e) Rocky .Mountaini - Plains (Mann-Whitney U = 644.00, p = 0.00, cht-square appx: = 26.80,1 df) 

(0 ROCIQ- .Mountains - CO Plateau (Mann-Whitney U = 195.00, p = 0.10, chi-square app.*. = 2.70,1 df) 
(S) Rocky Mountains —GB mnis, (Mann-Whitney U= 383.00, p = 0.28, chi-square appx. 1.16,1 df) 
(h) CO Plateau - Great Basin (.Vtann-Whilney U = 223.00, p = 0.22, chi-square appx; = 1.49,1 dO 
(i) CO Plateau - Plains (Mann-Whitney U = 208.50, p = 0.83, chi-square appx. 0.05,1 df) 
(j) Plains—Great Basin (Mann-Whitney U = 2001.00, p = 0.54. chi-square appx. = 0.37,1 df) 

In glancing at this list, it initially appears that the Colorado Plateau stands out in 

that it is statistically similar to all regions except the Great Basin mountains in distance-

to-raw material source. However, it must be emphasized that the sample size of Colorado 

Plateau specimens that could be assigned an actual distance-to-source is just six; 

therefore, it is statistically difficult to reject null hypotheses that it differs from better-

represented regions in this respect. 

More noteworthy results include the significant differences in raw material 

movement in the Rocky Mountains when compared to both the Plains and Great Basin. 

The mountains of the Great Basin, interestingly, also differ significantly fi*om the Plains 

and Great Basin, as well as from the minimally-sampled Colorado Plateau. However, 

while both the Rockies and the mountains of the Great Basin differ fi-om all other 

lowland areas, they do not differ statistically from one another. Moreover, and along the 

same lines, the lowlands of the Plains and the Great Basin both differ fi-om adjacent 

mountainous regions, but they do not differ significantly from one another. 

A glance back at the statistics in Table 7.9 identifies the nature of the differences 

and similarities between zones; the Rockies and Great Basin mountains show a 

profoundly local raw material orientation, whereas the lowlands of the Plains and Great 

Basin exhibit evidence for a greater reliance on exotic stone. This suggests that at least in 

terms of the way that procurement of raw material was incorporated into projectile point 
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manufacturing strategies, Paleoindian groups invoked very different land use strategies 

depending on whether they were using a high altitude or lowland landscape. 

A final issue that can be profitably addressed is whether or not there are any 

differences in raw material use across environmental zones, particularly in the higher 

versus lower altitudes of the Rocky Mountains. It has been demonstrated thus far that the 

Rocky Mountains (and Great Basin mountains) on the whole show a strong tendency to 

yield projectile points made of materials from nearby sources. But is there any variability 

in this general tendency, depending on elevation? 

Table 7.10 tabulates the four categorically-defined distance-to-source classes by 

environmental zone (here again, parklands and foothills are lumped into a "low 

mountain" class, while the montane, subalpine and alpine zones are treated together as 

"high mountains"). Table 7.11 presents the same data in further condensed form (the 

four distance classes are lumped into Just two, "local" and "exotic"). 

Table 7.10. Distance fi"om projectile point sites to raw material source 
(known materials), by environmental zone, row percent (fi^equency) 

Environmental Zone 0-40 km 41-80 km 81-161 km 161.1+ km Total 
Grassland 58.56 (65) 0.90(1) 10.81 (12) 29.73 (33) (111) 
Mountains—High 52.08 (25) 12.50 (6) 35.42(17) 0.00 (0) (48) 
Mountains—Low 96.51 (83) 1.16(1) 1.16(1) 1-16(1) (86) 
Shrubland 45.53 (56) 15.45 (19) 15.45(19) 23.58 (29) (123) 
Total (229) (27) (49) (63) (368) 

(Pearson Chi-square = 108.70,9 dt p = 0.00) 
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Table 7.11. Exotic vs. local raw material use (known materials), 
by environmental zone, row percent (frequency) 

Environmental Zone Local 
(<80 km) 

Exotic 
(> 81 km) 

Total 

Grassland 59.46 (66) 40.54 (45) (111) 
Mountains—High 64.58 (31) 35.42(17) (48) 
Mountains—Low 97.67 (84) 2.33 (2) (86) 
Shrubland 60.98 (75) 39.02 (48) (123) 
Total (256) (112) (368) 

(Pearson Chi-square = 42.30.3 dt p = 0.00) 

As in the previous tables comparing raw material distances by physiographic 

zone. Tables 7.10 and 7.11 both illuminate statistically significant differences between 

environmental zone and distances traveled by the stone used to make projectile points. 

First, these data support the findings that the Plains and Great Basin show greater overall 

representation of exotic raw materials than the Rockies or Great Basin Mountains. Both 

grasslands (Plains environment) and shrublands (Great Basin/Colorado Plateau 

environment) show about 40% representation of exotic stone. 

Most interesting are the apparent differences in exotic and local raw material use 

in the low mountains versus high ones. Of 86 total Paleoindian projectile points found in 

lower mountain environments, 98% were made of local material (97% from within 40 

km). In the higher mountain environments, the percentage of locally available materials 

used to manufacture points is far lower, at 65% (and Just 52% fi"om within a 40 km-radius 

area). Moreover, none of the exotic material at high altitudes derives from as far away as 

161 km; rather, it is the distance class 81 -160 km that contributes the bulk of the non

local material to this environmental zone. 
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A possible explanation for the apparently extremely heavy emphasis on local 

material in the low mountains is that the Great Basin mountains (which are by definition 

low mountains) are either themselves the source for, or are situated very nearby several 

Great Basin sources of obsidian. This could bias the results for all low mountain 

environments, including the Rockies. To check whether this was the case, separate 

tabulations were run for the low and high Rockies and the low and high Great Basin 

mountains. The results are nearly identical (Fig. 7.7), with 98% of materials in the low 

Rockies, and 97% of material from the low Great Basin mountains coming from local 

sources; and just 64% of materials in the high Rockies, and 75% of those in the high 

Great Basin mountains (n = 4 total), coming from local sources. Thus, the difference in 

raw material selection patterns in the lower versus higher mountain zones holds across 

both major ranges. 

Restricting the database again to those projectile points for which actual 

distances-to-source could be calculated, it is possible to explore with greater precision the 

nature of the differences among environments of the project area (Table 7.12). 

Table 7.12. Distance (km) from projectile point sites to nearest source of raw material 
(known materials only), by environmental zone 

Environmental Zone N Min. Max. Mean S.D. Median 
Grassland 66 8 350 146.14 96.03 165 
Mountains—High 30 30 130 75.47 27.14 89 
Mountains—Low 27 2 180 26.26 38.29 15 
Shrubland 66 5 365 155.82 96.14 150 
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A series of Kruskal-Wallis ANOVAs, run as they were for region, confirms what 

Table 7.12 suggests intuitively: there are statistically significant differences in the 

Fig. 7 .7. Distribution of exotic vs. local raw materials 
in Rockies and Great Basin mountains (excludes unknown materials) 
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median distances for all pairs of environmental zones except grasslands and shrublands. 

Resultant Kruskal-Wallis statistics and probabilities are as follows; 

Hifh moiinlalns — Low maantains (Mann-Whitney U 739.50. p = 0.00, chi-square appx. 28.85.1 dO 
Hieh mountains - Shrublands (.Mann-Whitney U = 482.00. p = O.OO. chi-square app.\. 16.17.1 df) 
High mountains - Grassbinds (Mann-Whitney U = 1380.00. p = 0.00. chi-square app!C. = 9.53.1 df) 
Shrublands - Low mountains (Mann-Whitney U = 145.00. p = 0.00. chi-square appx. = 39.96.1 df) 
Low mountains - Grasslands (Mann-Whitney U = 1613.50. p = 0.00. chi-square app.x. = 37.54, 1 df) 
Grasslands - Shrublands (Mann-Whitney U = 2144.50. p = 0.88, chi-square app.ic. = 0.02.1 df) 

Thus, while it is true that mountainous regions on the whole differ significantly from 

lowland regions in that raw materials tend to have moved less there than in lowlands, it is 

also true that within the mountains, there is a substantial and significant difference in the 

way raw materials were used at lower elevations versus higher ones. 

Raw Material and Projectile Point Typology 

It remains now to relate the above raw material data to late Paleoindian projectile 

point typology as presented in Chapter 6—data which will prove to be most useful in the 

attempt to evaluate extent of late Paleoindian use of the Southern Rockies. Table 7.13 

outlines the relationship between raw materials and the eight most common point types in 

Colorado - Utah (as identified in Chapter 6). 

Table 7.13. Cross-tabulation of eight most common projectile point types by 
general raw material type, row percent (fi^equency) & column percent 

Projectile Point Type Chert Quartzite Obsidian Basalt Total* 
Eden/First^iew 78.46(51) 

30.18 
18.46 (12) 

12.63 
0.00 (0) 

O.OO 
3.08(2) 

8.33 
(65) 

ScoltsblufT 70.37(19) 
11.24 

18.52 (5) 
5.26 

3.70(1) 
0.97 

7.41 (2) 
8.33 

(27) 

HellGap/HaskettI 14.29 (2) 
1.18 

28.57 (4) 
4.21 

57.14(8) 
7.77 

0.00 (0) 
0.00 

(14) 
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Projectile Point Type Chert Quartzite Obsidian Basalt Total* 
GBS 20.00 (30) 

17.75 
8.67(13) 

13.68 
60.00 (90) 

87.38 
11.33(17) 

70.83 
(150) 

Concave Base Stemmed 70.00 (14) 
8.28 

20.00 (4) 
4.21 

5.00 (1) 
0.97 

5.00 (1) 
4.17 

(20) 

Goshcn/Plainview 83.33 (15) 
8.88 

11.11(2) 
2.11 

5.56(1) 
0.97 

0.00 (0) 
0.00 

(18) 

Jimmy Allcn/F rederick 40.48 (17) 
10.06 

52.38 (22) 
23.16 

4.76(2) 
1.94 

2.38(1) 
4.17 

(42) 

Angostura 38.18 (21) 
12.43 

60.00(33) 
34.74 

0.00 (0) 
0.00 

1.82 (1) 
4.17 

(55) 

Total (169) (95) (103) (24) (391) 
'Sample sizes greater than in Chapter 6 tables because all specimens are included here; Chapter 6 database included 
only one occurrence of a point t\pe per site 

Chert is the most common (and quartzite the second-most common) lithic raw 

material for half of the projectile point types: Eden/Firstview, Scottsbluff, Concave Base 

Stemmed, and Goshen/Plainview. The opposite pattern (quartzite dominance followed 

by chert) characterizes the Angostura and Jimmy Allen/Frederick types. Obsidian, 

finally is the most common raw material used in the manufacture of GBS and Hell 

Gap/Haskett I artifacts. 

The distribution of point types within the obsidian class is particularly striking, as 

87% of the 103 diagnostic obsidian projectile points in the sample are of the GBS type, 

and another 8% are Hell Gap/Haskett I. This leaves only another 5% to be distributed 

across the other six point classes in frequencies ranging from 0 to 2. Basalt is similarly 

(though slightly less tightly) associated with the GBS point type, with 71% of basalt 

points classifiable as such. In a departure fi-om the obsidian pattern, none of the basalt 

points are classified as Hell Gap/Haskett I; however, as with obsidian, other types are 

represented  in  basa l t  wi th  f i -equencies  o f  only  0 -2 .  
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The extremely close association between both obsidian and basalt and GBS 

points, and the concomitant un- or under-representation of other point classes, is not 

repeated in the other two raw materials. Among chert specimens, Eden/Firstview is the 

best represented point type, yet it makes up just 30% of the chert total. Every other point 

type is represented by at least two specimens, with percentages of each type ranging from 

l%to 18%. Quartzite is similarly well-distributed across projectile point types. The 

most common quartzite point type is Angostura, but it comprises only 35% of the 

material's total count. All other types are represented by at least one artifact, with 

percentages ranging from 2% to 23%. 

Shifting now to regional and/or environmental variability in the proportions of 

various point types made of various materials, and beginning in the Great Basin, it 

emerges that percentages of GBS points made of obsidian and basalt are somewhat 

higher than they are overall, at 74% and 22%, respectively. This is not surprising, given 

the predominance of these two raw materials in the Great Basin (refer to Table 7.3), 

where the bulk of GBS occurs, and the finding, mentioned previously, that raw materials 

virtually never cross physiographic zones. 

Although chert is clearly not correlated with GBS points, the material was used in 

the Great Basin for the manufacture of Scottsbluff artifacts. Only five Scottsbluff points 

were analyzed from Great Basin contexts, but more of them (n = 3) were made of chert 

than were the vastly more common GBS points (n = 2). The only other point type 

present in the Great Basin in a frequency even marginally large enough to mention (n = 
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5) is Hell Gap/Haskett L Like GBS, and unlike Scottsbluff, 4 of the 5 Great Basin Hell 

Gap/Haskett I points are obsidian. 

In the Great Basin mountains, the other region in which GBS commonly occurs, 

the percentage of this point type that is made of obsidian is 69%, with another 25% 

manufactured of chert. The secondary use of chert in the Great Basin mountains is a 

departure from the pattern of the Great Basin proper, where basalt is overwhelmingly the 

second-most favored stone type for GBS, and chert is all but absent. 

On the other hand, the Great Basin mountains show the same pattern that the 

Great Basin did in the proclivity for using chert to manufacture Scottsbluff and 

Eden/Firstview points. One Eden/Firstview and six Scottsbluff points were found in the 

Great Basin mountains, all of which were made of microcrystalline materials. Five 

Concave Base Stemmed points were also recovered in this physiographic zone, and all of 

them were made of chert as well. 

All in all, it is noteworthy that in both the Great Basin and the Great Basin 

mountains, obsidian was overwhelmingly selected for the manufacture of GBS projectile 

points, which in turn make up the vast majority of the projectile points found there. 

Obsidian also heavily dominates the Hell Gap/Haskett I type in both zones, which while 

only a distant runner up to GBS in frequency, is nonetheless among the second most 

prevalent types in each region. The pattern is different, however, for Cody Complex 

projectile points—eleven of twelve of which are Scottsbluff. Ten of the twelve, 

including the Eden/Firstview, are manufactured of microcrystalline materials. The 
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Concave Base Stemmed type follows the same pattern, and while other types may as 

well, none of them are present in numbers great enough to evaluate this possibility. 

Continuing eastward to the Colorado Plateau, a total sample of just 25 diagnostic 

projectile points makes it more difficult to evaluate the relationship between raw 

materials and typology than in the other regions. Six of the eight most common point 

types in the project area are present on the Colorado Plateau, and four of them have 

frequencies of just one to three. Of five Angostura specimens—the second most common 

Plateau point type—four (80%) are chert, and one (20%) is quartzite. If this small 

sample is representative, then this pattern is different than that seen for Angostura in the 

overall sample, as well as than that observed in the adjacent Rocky Mountains. In the 

whole sample, 60% of Angostura points are quartzite; in the mountains, 64% of 

specimens are manufactured of quartzite. 

The most common projectile point type on the Colorado Plateau, as in the Great 

Basin and Great Basin mountains, is GBS (n = 13). On the Plateau, however, the 

distribution of the type across the four primary lithic materials is very different than in 

the two more westerly regions. None of the Colorado Plateau GBS points are basalt, and 

just 1 (8%) is obsidian. Chert is the favored material, with 54% of GBS points 

manufactured of it. Quartzite follows, comprising the remaining 38% of the GBS 

assemblage. 

All of the diagnostic projectile points from the Southern Rocky Mountains are 

manufactured of either chert or quartzite, and the percentages of each are in many cases 

quite different than in other regions. As has been noted in various capacities thus far, the 
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dominant Rocky Mountain projectile point type is Angostura (n = 42, compared to the 

frequency of the next most common type, Jimmy Allen/Frederick, n = 17). Sixty-four 

percent of Angostura points in the Rocky Mountains are manufactured of quartzite, and 

36% chert. Jimmy Allen/Frederick is dominated by quartzite in the Rockies as well, to 

an even greater degree than Angostura; 76% of those specimens are quartzite, and just 

24% chert. 

Although five (of the eight most common) additional point types are present in 

the Southern Rockies, only two are represented by artifact frequencies greater than 5 

(Eden/Firstview, n = 6; and GBS, n = 12). Both show a different pattern of raw material 

use than the predominant Angostura and Jimmy Allen/Frederick classes. Of the GBS 

specimens, 75% are chert and 25% quartzite. In the Rockies, as on the Colorado Plateau, 

it appears that if obsidian was not available, chert (and not quartzite) was selected instead 

for the manufacture of GBS artifacts. 

All six Eden/Firstview points, as well as four Scottsbluffs from Rocky Mountain 

contexts, are manufactured of microcrystalline materials. This is analogous to the 

situation in the Great Basin and Great Basin mountains, where the dominant point type 

(GBS) was overwhelmingly made of obsidian, but Cody Complex artifacts were almost 

always made of chert. In the mountains, the two dominant point types, Angostura and 

Jimmy Allen/Frederick, are predominantly quartzite; but Cody Complex projectile points, 

in the minority, are always chert. 

Interestingly, if the Rockies are examined by environmental zone, further 

differentiation in the use of various raw materials is evident. Looking again at the most 
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common type in the Rocky Mountains, Angostura, 93% of 14 specimens from the high 

mountains—compared to just 48% of 27 points from the low mountains—are 

manufactured of quartzite. Thus, while quartzite overwhelmingly dominates the very 

high ahitude Angostura assemblage, it actually comprises only a minority of the lower 

altitude Rocky Mountain assemblage. 

Jimmy Allen/Frederick is more significant from the perspective that the type is so 

much more likely to occur at all in the high Rockies (13 specimens) than the low Rockies 

(n = 3). Because the high Rockies contribute most of the Jimmy Allen/Frederick points 

to the overall Rocky Mountain total, the ratio of quartzite.chert at high altitudes is about 

equivalent to the figures cited above for the zone as a whole. GBS, similarly, is 

significant in that the type occurs four times as often in the low Rockies (n = 8) than the 

high ones (n = 2). Of those lower elevation specimens, 63% are chert, yet again 

suggesting that if a GBS flintknapper was in an environment in which obsidian does not 

naturally occur, the material of choice for projectile points was liable to be chert. 

Moving finally to the Plains, in the easternmost part of the project area, it is clear 

that here, where Eden/Firstview points are so predominant (n = 57), chert is 

overwhelmingly favored in their manufacture (77%). Scottsbluff too, while far less often 

observed (n = 9), also shows a tendency to be made of chert (56%). Jimmy 

Allen/Frederick is the second most commonly recovered Plains projectile point type (n = 

21). In the Plains environment, however, in a departure from the Rocky Mountain 

pattern, they are made of chert more often (52% of the time) than they are of quartzite. 
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Only two Angostura points were recovered on the Plains, but both of them were chert as 

well (in contrast with the Rocky Mountain quartzite majority). 

The Eden/Firstview, Scottsbluff, Jimmy Allen/Frederick, and Angostura Plains 

pattern, wherein chert is clearly favored over quartzite extends to the Concave Base 

Stemmed type as well (half of eight specimens are chert). Hell Gap/Haskett I, however, 

the only other type with a sample size of five or more, is made primarily of quartzite. If 

meaningful (which is doubtful because of its low frequency) this association of Hell 

Gap/Haskett I and quartzite on the Plains is the only other predominant association of a 

point type with that material, besides that noted for Angostura and Jimmy 

Allen/Frederick in the Rocky Mountains. 

To summarize, the following are among the most salient regional findings relating 

to the use of particular raw materials for particular projectile points: (1) Each region has 

a clearly dominant projectile point type and a clearly dominant raw material. (2) In all 

cases, the clearly dominant projeaile point shows an extremely tight relationship with the 

clearly dominant material. In the Great Basin and Great Basin mountains, the 

relationship is between GBS and obsidian; on the Colorado Plateau, GBS and chert; in 

the Rockies, Angostura and quartzite; and on the Plains, Eden/Firstview and chert. (3) 

When point types are found outside of the physiographic region in which they dominate, 

they are almost always made of the stone type that is favored in the "home" region; or— 

if the predominant "home" stone type is unavailable—the regionally-dominant material is 

used instead. 
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In various sections in this chapter, two distance-to-source variables (one 

categorical and one ratio-scale) have been discussed. Now, these variables are evaluated 

across projectile point types. Beginning with the most widely applicable distance 

variable. Fig. 7.8 presents the breakdown of distance classes for the eight most common 

projectile point types in the Colorado - Utah sample. 

All types but one. Hell Gap/Haskett I, show a predominance of distance classes 

one and two (collectively representing 0-80 km), and thus a predominantly local raw 

material orientation. Eden/Firstview and GBS express this pattern least strongly, with 

distance classes one and two contributing about 65% to each total, and distance classes 

three and four about 35%. Fig. 7.8 also reveals that the distance class distributions of 

Hell Gap/Haskett I and Goshen/Plainview differ from those of GBS and Eden/Firstview. 

The former two types occur either very locally (within 40 km) or at a great distance 

(farther than 161 km) from the nearest source of their material. GBS and Eden/Firstview, 

on the other hand, are clearly dominated by the very local class (one); however, there are 

a substantial number of points from each of the other three distance classes as well. 

E.\amining the same data by physiographic and environmental zones (using the 

collapsed "local" [< 81 km] versus "exotic" [>81 km] variants) sheds light on these 

observations. For example, the Great Basin and Great Basin mountains show 

dramatically different patterns in distances traveled by raw materials used to make GBS 

points. In the Great Basin proper, only 48% of sourced GBS materials came from local 

sources. In the Great Basin mountains, 94% of sourced GBS points were traced to local 

sources—a far higher percentage. In fact, this pattern holds for every other point type in 
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Fig. 7.8. Distribution of distance classes for 
eight most common projectile point types 
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the two regions as well: of seven total non-GBS points (representing three non-GBS 

types) in the Great Basin, only one (14%) was made of locally available material; of 18 
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non-GBS points (representing six non-GBS types) in the Great Basin mountains, 100% 

were manufactured of locally available material. 

The Colorado Plateau and Southern Rocky Mountains are very similar to the 

Great Basin mountains in their ratios of localiexotic materials. On the Plateau, among the 

most prevalent point type, GBS (n = 12), 92% were made of locally-procured stone. Of 

the remaining 11 points (spread across five point types), 100% are made of local material. 

In the Rockies, the two most common types, Angostura (n = 36) and Jimmy 

Allen/Frederick (n = 14), are made of locally available stone 86% and 93% of the time. 

Everything else (n = 18; four other point types) is made of local stone 100% of the time. 

Dividing the Rocky Mountain physiographic zone into high and low Rocky 

Mountain environmental zones again highlights differences between the two. In the low 

Rockies, all specimens are made of locally available stone, including 23 Angostura 

points, six GBS, and five other types with frequencies less than five. In the high Rockies, 

only Angostura (n = 12) and Jimmy Allen/Frederick (n = 11) have a sample size greater 

than two. While the latter is made of local material 91% of the time, just 58% of the 

Angostura points are manufactured of local stone. 

In the Plains, finally, the distributions of local versus exotic stone across all point 

types are similar to those seen in the Great Basin, where exotic stone was far more 

common than in the Great Basin mountains, Colorado Plateau, or Rockies. Of the four 

types with frequencies of five or more, percentages of local materials were as follows: 

Eden/Firstview (59%); Scottsbluff (60%); Goshen/Plainview (69%); and Jimmy 
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Allen/Frederick (62%). Clearly, these percentages are substantially lower than the values 

observed for all projectile points in every region but the Great Basin. 

Although attempting to utilize the "actual distance" variable—which could only 

be derived for a limited number of specimens in the first place—begins to present sample 

size problems when evaluated across all projectile point types, there are a few point types 

for which potentially meaningful statistics could be calculated (Table 7.14). 

Table 7.14. Distance-to-source (km) statistics for projectile point types with n > 5 

Projectile Point Type N Min. Max. Mean S.D. Median 
Eden/Firstview 20 10 350 139.70 88.65 115 
Hell Gap/Haskett I 8 8 365 215.50 174.26 295 
GBS 55 10 365 135.13 87.05 100 
Goshen/Plainview 12 25 250 91.58 93.50 34 
Jimmy Allen/Frederick 17 5 265 86.S8 89.72 38 
Angostura 19 2 225 47.32 57.21 13 

In keeping with findings derived from the categorical distance variables discussed 

just above, this table too suggests that there are substantial differences in distances-to-

source of raw material between at least some projectile point types. A one-way ANOVA 

run for types included in Table 7.14 yields the following result; for n = 131, Pearson's 

(multiple) r = 0.42, r^ = 0.17; f-ratio = 5.25, with p = 0.00. Thus, projectile point type 

accounts for 17% of the variance in distance-to-source, a statistically significant result. 

To determine which point types differ significantly fi-om which in actual distance 

of raw material movement, a series of Kruskal-Wallis ANOVAs were run between the 

combinations of point type pairs listed in Table 7.14. Four pairs of projectile point types 

emerge as differing significantly fi-om one another in this regard: Eden/Firstview and 
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Jimmy Allen/Frederick (Mami-Whitney U = 239.00; p = 0.03, Chi-square approximation 

= 4.45 with 1 df); Eden/Firstview and Angostura (Mann-Whitney U = 328.00; p = 0.00, 

Chi-square approximation = 15.24 with I df); Angostura and Hell Gap/Haskett I (Mann-

Whitney U = 29.00; p = 0.01, Chi-square approximation = 6.44 with I df); and GBS and 

Jimmy Allen/Frederick (Mann-Whitney U = 310.00; p = 0.04, Chi-square approximation 

= 4.37 with I df). 

In each of these pairs, there is a statistically significant difference between the use 

of raw materials in one type that is most prevalent in either the lowlands of the Plains or 

the Great Basin (Eden/Firstview, Hell Gap/Haskett I, and GBS); and a second type that 

most commonly occurs in the Rocky Mountains (Angostura and Jimmy Allen/Frederick). 

Table 7.14 shows that the specific nature of the difference in each case is that the lowland 

projectile point type has a significantly greater median distance-to-source value than does 

the mountain type. 

Discussion and Conclusions 

Like the distribution of projectile point shapes and types in the Colorado - Utah 

sample, a variety of data related to lithic raw material use in the Rockies and surrounding 

regions support the view that the late Paleoindian Rocky Mountains were utilized by full-

time occupants, and probably seasonal residents and sporadic visitors as well (see Table 

1.2). Distinct raw material selection patterns, a local raw material orientation, and 

evidence for north - south (rather than east - west) movement of stone converge to paint 

a picture of uniquely-adapted RocI^ Mountain populations making unique selections of 
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materials and procuring those materials in ways that diverge from the modus operandi in 

adjacent regions. Divergent patterns, on the other hand—evident primarily in patterns of 

raw material selection—may be indicative of more temporary occupation by people who 

spent most of their time in adjacent lowlands of the Far West and Plains. 

Lithic Raw Material Selection 

Beginning with the raw materials themselves, it was observed first and foremost 

that Rocky Mountain late Paleoindian flintknappers selected quartzite (rather than chert) 

as their projectile point material of choice, a phenomenon that increased with elevation. 

This lithic selection pattern, which anecdotal data suggest is not particularly rooted in 

greater availability of quartzite vis-a-vis chert (Table 7.5), is best represented in the most 

common Rocky Mountain point type, Angostura (60% are quartzite), and the next most 

common type, Jimmy Allen/Frederick (53%). 

The predominance of quartzite in the Rockies is unlike the pattern observed in 

any other region in the project area. In the Colorado Plateau and Plains immediately 

adjacent to the Rockies, cherts and quanzites were also used, but in those cases, the finer-

grained materials were selected more often than their quartzite counterparts. In the Great 

Basin mountains and Great Basin, obsidian supplanted both chert and quartzite as the raw 

material of choice, with basah second-favorite in the Great Basin, chert second-favorite 

in the Great Basin mountains, and quartzite only rarely encountered in either region. 

Akhough this research cannot offer a definitive answer as to why raw material 

selection patterns differ in the Rockies, a few working hypotheses can be suggested. 
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First, the difference may simply reflect a different "way of doing." That is, groups 

occupying the Rockies, manufacturing projectile points that look different than those 

made by contemporaries in the Plains or Far West, might also have manufactured them of 

a different material. This could have been an intentional strategy, designed to actively 

signal cultural identity (sensii Weissner's [1983] "emblematic" style), or it could have 

come about through isolation from lowland groups making their own culturally-

conditioned choices (a difference in "isochrestic" style, sensit Sackett [e.g., 1982]). 

It is also possible that late Paleoindian Rocky Mountain occupants had practical 

reasons for selecting quartzite over chert. While chert and quartzite are both inherently 

suitable materials for knapping, quartzite projectile points may have performed better 

than microcrystallines for the function(s) required of them in the mountains. Durable 

quartzite, for example, may have better withstood "misses" than chert in rugged mountain 

settings (possibly explaining the greater preponderance of quartzite in the high than low 

Rockies). A projectile point that misses its mark in the Plains or a mountain park will 

probably encounter grass; in the higher mountains, it is more likely to impact trees or 

rock. Quartzite may stand a better chance of surviving such an impact than chert, 

although only experimental studies can support or refute this notion. 

Along similar lines, it is possible that microcrystalline outcroppings in mountain 

settings exhibit more imperfections—perhaps due to repeated fi^eeze-thaw cycles—than 

quartzite ones. Such imperfections could be minor enough that they mattered little in the 

manufacture of everyday tools, but they may have been deemed problematic for the 

production of projectile points that required more intensive flintknapping than other 
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components of the tool kit, and that were counted upon to function properly. In a 

potentially analogous situation, it has been suggested that Arctic hunters used slate in the 

manufacture of projectile points because siliceous stone fractured more readily in cold 

conditions (Ellis 1997; McGhee 1979). Quartzite could convey a similar benefit, though 

again, only experimental studies can evaluate this. 

A final hypothesis for explaining the preference of quartzite in the mountains is 

that Rocky Mountain Paleoindians were planning ahead, selecting quartzite not because it 

improved the artifact's function as a projectile point per se, but because this tough 

material was better suited for scraping, graving, cutting, and other tasks required of the 

rew orked point. As will be documented in Chapter 10, quartzite points fi"om Rocky 

Mountain contexts were more frequently reworked into other tools than were those of 

other raw materials in other regions. This secondary function may have been the one that 

dictated which stone was selected. 

The widespread use of quartzite to manufacture late Paleoindian projectile points 

in the Rocky Mountains is an interesting phenomenon, and one that warrants further 

investigation. Whatever the explanation, this unique raw material preference supports the 

notion that people occupying the Rocky Mountain environment, 10,000 to 7,500 B.P., 

were spending enough time there—probably all of their time—that they either developed 

idiosyncratic habits that differed fi^om those of people living in adjacent regions, or they 

responded to unique features of the mountain environment by utilizing the raw material 

type best suited to those ecological parameters. 



337 

In addition to supporting the view that some Paleoindian groups occupied the 

Southern Rockies essentially year-round, raw material-related evidence supports the 

notion that other groups—based primarily in lowlands to the east and/or west—may have 

utilized the mountains on a more temporary basis. This evidence is subtle, and comes not 

in the form of obvious instances of inter-regional raw material movement, but instead in 

the form of variable associations of projectile point types and raw material types in 

Rocky Mountain contexts. Three different patterns of Rocky Mountain raw material 

selection are associated with Angostura, Jimmy Allen/Frederick, and GBS & 

Eden/Firstview points, respectively—and each is proposed to correlate with a different 

degree of commitment to the Rocky Mountain region. 

As has been previously noted, the Angostura projectile point is the hallmark 

Southern Rocky Mountain point type, found there and only there. In these mountain 

contexts, moreover, the type is made of quartzite, the hallmark Rocky Mountain raw 

material, predominant in that region and no other. As explained above in the context of 

quartzite use generally in the Southern Rockies, this association of a unique projectile 

point type with a unique lithic material is likely to index an essentially full-time, year-

round commitment to the mountains. 

The association of projectile point type and raw material differs for Jimmy 

Allen/Frederick, the second most common Rocky Mountain point type and the co-

dominant Plains type. Rather than showing an inter-regional affiliation with quartzite, 

chert, or any other single lithic material, Jimmy Allen/Frederick points reflect the 
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dominant pattern of the region in which they occur. Thus, in the Rockies, Jimmy 

Ailen/Frederick points are made of quartzite; in the Plains, chert. 

This Jimmy Allen/Frederick pattern of raw material selection prompts two related 

inferences: (1) that the choice of quartzite versus chert in the Rockies and Plains may 

have been rooted in practical considerations, rather than cultural norms; and (2) that if 

this is so, then the systematic selection of the more appropriate raw material in each 

region may signal an in-depth understanding of Plains and Rocky Mountain ecological 

parameters—information that could only have been assimilated through relatively 

sustained first-hand experience (e.g., seasonal, rather than sporadic occupation). 

With regard to these inferences, the following are known to be true: (a) quartzite 

and chert are both readily available in the Rockies and Plains (e.g.. Table 7.5); (b) fiill-

time mountain occupants (who made Angostura points) preferred quartzite, while full-

time Plains occupants (who made Eden/Firstview points, for example) preferred chert; (c) 

Jimmy Allen/Frederick points occur only in the high Rockies and Plains, which suggests 

deposition by smgle populations using both environments; and (d) Jimmy 

Allen/Frederick points are morphologically identical in Rockies and Plains settings. 

It follows from these observations that cultural factors were probably not of 

paramount importance in the selection of stone for the manufacture of Jimmy 

Allen/Frederick points, because if they were, all of these specimens would be made of a 

single material. Moreover, Jimmy Allen/Frederick flintknappers were sufficiently 

familiar with the Plains and Rockies that they knew which raw materials would serve best 

in each region and/or where on the landscape the best lithic materials could be quarried. 
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This intimate knowledge resulted in raw material choices that mirror those made by fixll-

time occupants of both regions (who presumably know their regions best), and it is 

consistent with a seasonally-based land use strategy. 

Intriguingly, GBS and Eden/Firstview, the third and fourth most common Rocky 

Mountain point types, show raw material selection patterns that diverge from those of 

more prevalent Angostura and Jimmy Allen/Frederick: they are made primarily of chert, 

not quartzite. There are at least two possible explanations for this phenomenon, both of 

which tend to support the interpretation drawn from typological data that Rocky 

Mountain GBS and Eden/Firstview projectile points were deposited by people who spent 

most of the year in the adjacent Far West and Plains, respectively. 

First, the selection of chert in Rocky Mountain settings could have been a simple 

extension of culturally-held beliefs that Eden/Firstview and GBS points should be made 

of fine-grained materials. Eden/Firstview points on the Plains (the home region for the 

type), are almost always made of chert. If the people who made them believed that the 

ideal projectile point not only looked like Eden/Firstview, but was also made of a 

microcrystalline rock, then given a choice of chert or quartzite in the Rockies they would 

have opted for the former. GBS, the hallmark type for the Great Basin, Great Basin 

Mountains, and Colorado Plateau, is made primarily of obsidian in the two westernmost 

regions where igneous rock naturally occurs, and chert on the Colorado Plateau where it 

does not. Fine-grained chert may have been viewed as a more appropriate substitute than 

quartzite for volcanic glass in regions where the latter was unavailable, a possibility 
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supported by the fact that in both the obsidian-poor Colorado Plateau and Rockies, chert 

predominates. 

There is a second possible explanation for the use of chert in the Rockies for 

Eden/Firstview and GBS that has nothing to do with the cultural preferences of the 

people who made them. If the use of quartzite in the manufacture of Angostura and 

Jimmy Allen/Frederick points in the Rocky Mountains reflects a familiarity not only with 

what raw materials work best in the Rockies, but perhaps with the best raw material 

sources as well, then the use of chert may reflect a lack of such familiarity. Perhaps 

quartzite is the more appropriate choice for Rocky Mountain hunting, but visitors from 

the Plains and Far West spent too little time there to learn that this was so, or possibly to 

care to the extent that they would change their raw material selection strategy. It is also 

conceivable that even if such groups did identify quartzite as a worthy target for 

quarrying, they may have been unaware of the location of such quarries, or even 

prevented from accessing them by, say, full-time Rocky Mountain residents. 

In short, whether makers of Eden/Firstview and GBS points in Rocky Mountain 

settings purposefully selected chert because they were adhering to cultural norms, or 

because they were unaware of its properties and/or quarry locations, the raw material 

selection pattern for these types in the Rockies is consistent with the view that makers 

spent most of their time in the Plains and Far West. This evidence is also consistent with 

that drawn fi-om typological distributions alone, which likewise suggest that 

Eden/Firstview and GBS represent only very occasional use of the Rockies by otherwise 

lowland-adapted groups. 
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It should be noted in closing this section that one of the raw material selection 

criteria identified in Table 1.2 as most useful for identifying both seasonal and sporadic 

occupation of the Rockies was not met; presence of Plains and/or Far Western stone in 

the Roclcy Mountains. The Rockies produced no Alibates dolomite. Black Forest 

petrified wood. Flat Top chert, or other material indicative of a Plains origin, nor did they 

yield even one obsidian point made from a Great Basin obsidian (although they did yield 

specimens of Jemez obsidian from a Southern Rocky Mountain source). Why, if people 

accessed the Rockies after spending time in lowlands on either side, does it appear that 

raw materials from those regions never reached the mountains? 

Most important, and contrary to predictions presented in Table 1.2, it may simply 

be the case that very few projectile points made of materials from the region of origin 

were ever deposited on the Rocky Mountain landscape. The Rockies are a rich source of 

various raw materials (e.g., Frison 1991; Miller 1991), something even sporadic visitors 

would undoubtedly have known either from past experience or word-of-mouth. 

Transporting a multitude of projectile points from the home region into such a material-

rich environment may have been viewed as unnecessary by people who understood that 

they could quarry materials upon arrival—even if their knowledge of quarry locations 

could not rival that of residents better acquainted with the landscape. 

Distance to Raw Material 

In general, the raw material orientation of late Paleoindian points in the Rockies 

can be charaaerized as local. Seventy-seven percent of Rocky Mountain projectile 
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points are made of materials procured from within 40 km of their provenience; another 

six percent can be traced to sources 41 - 80 km away. The mean distance traveled by 

stone in the Rockies from source to final resting place is just 54 km. 

This pattern of local raw material use is similar to that seen in the Great Basin 

mountains, but it is completely different from that observed for either the Plains to the 

east, or the Great Basin to the west. In the Great Basin mountains, 94% of materials were 

procured within 80 km, and the mean distance traveled by those materials is 38 km—a 

smaller average even than that for the Rockies. On the Plains, a much lower percentage 

(59%) of materials were obtained from within 80 km (mean distance =146 km); and in 

the Great Basin, a still lower 46% (mean = 166 km). 

Thus, projectile points manufactured in the mountains—both the Rocky 

Mountains themselves and the Great Basin mountains—tend to have been deposited near 

their sources, whereas those manufactured on the Plains or in the Great Basin moved 

much more extensively across the landscape. There are a number of implications 

inherent in these data, but first and most relevantly, the findings reinforce the notion that 

at least some late Paleoindian groups in the Rockies were spending most of their time— 

probably all of it—in the mountain region. 

Purely from the perspective of distance, traveling 54 km—depending of course on 

one's precise starting point—will not typically take a person out of the Rocky Mountains 

(refer to map Fig. 7.1). Certainly if one is moving north - south, then traveling 54 km 

will result in no noticeable change in physiographic region. Furthermore, from a starting 

point on the Continental Divide, even traveling due east or due west 54 km will generally 
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just barely access the adjacent Plains or Colorado Plateau (depending on direction of 

travel). 

This line of reasoning is strengthened by the fact that the mean distance traveled 

by materials in the high Rockies is 74 km, whereas the mean distance traveled by raw 

materials found in lower mountain parks and foothills is just 23 km. The higher altitude 

zones are farther from the adjacent lowlands than are the lower zones that immediately 

abut the Plains and Colorado Plateau, and one could therefore travel farther from them 

without crossing a regional boundary. That the average distance traveled from a starting 

point in the lowest altitude foothills is just 23 km further suggests that extensive forays 

were not being made out across lowlands in either direction. If regional boundaries were 

crossed, it wasn't by much. 

A similar argument would be harder to make for the Plains or Great Basin, where 

materials moved much farther across the landscape. For example, from any random 

starting point in the Bonneville Basin of western Utah (the Great Basin portion of the 

project area), average movement of 166 km is—barring additional data on direction of 

movement—quite likely to transport one across a major regional boundary into the 

adjacent Great Basin mountains, Rockies, or Colorado Plateau. The mean is too large, in 

other words, to stand alone as an indication that Far Western Paleoindians were using 

only a limited area within a single region. A similar example and conclusion could be 

reached for the Plains, where movement of 146 km is inherently likely to transport one 

across a major ecological boundary (into the mountains, if movement is to the west). 
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Direction of Raw Material Movement 

It was noted Just above that the simple magnitude of distances traveled by raw 

materials in the Rockies is suggestive of a local orientation, because the short distances 

are unlikely in most cases to be sufficient to transport one out of the Rocky Mountains 

into an adjacent region. It was also mentioned that the same cannot be said for the Great 

Basin and Plains, where materials traveled up to 100 km farther on average, distances that 

could—depending on the direction of travel—readily penetrate an adjacent region. 

Data on the directionality of movement shed light on the issue, and in fact 

demonstrate that the majority of movement in all regions was along a generally north-

south axis. In the Rockies, which are themselves oriented north - south, 59% of raw 

materials were procured to the northwest of the sites where points were found, and fiilly 

80% were procured in directions other than due east - west. In addition, the mean 

distance traveled by projectile points moving north - south, northwest - southeast, or 

northeast - southwest is 81 km, while the mean east - west distance is just 23 km. 

Although an east - west trajectory in the Rockies would generally result in the crossing 

of a major regional boundary most quickly, the shorter distances traveled by east - west 

moving projectile points dampen this effect, again suggesting that people were spending 

their time within the mountain environment. 

The same pattern of non east - west movement of raw materials holds in other 

regions as well. In the Great Basin, virtually all raw material came from quarries to the 

northwest or southeast of where projectile points were recovered. In the Great Basin 

mountains, the predominant axis of transport was northeast - southwest, although a 
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number of specimens came from sources located due west of their proveniences. This 

westerly connection alone could be indicative of boundary penetration into the Colorado 

Plateau or Central Rockies; however, a mean east - west distance from source of just 19 

km suggests that this did not occur to a significant extent (the mean distance for non east 

- west movement of materials in the Great Basin mountains is 46 km). 

On the Colorado Plateau, most movement was due north - south, with none in an 

east - west direction. Again, this pattern is consistent with a view of late Paleoindian 

groups spending their time within a region, but not focusing on moving beyond its 

confines into the neighboring Rockies or Great Basin. Finally, on the Plains, despite the 

fact that more directions are well-represented than in other regions, it is still the case that 

due east - west movement is nearly non-existent. Even in this homogeneous flat prairie, 

where natural topography would neither encourage nor discourage a particular direction 

of travel, people tended for whatever reason to avoid the one axis of movement that 

would have taken them most quickly to the adjacent Rockies had they wished to go. 

Summarv 

All in all, data on lithic raw material selection most convincingly support the view 

that some late Paleoindian groups spent all of their time in the Southern Rocky 

Mountains, practicing a year-round occupation strategy. This land use pattern is 

supported by the disproportionate use of quartzite in the Rockies (a selection pattern that 

differs from that of every other region in the project area), and the use of local raw 
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materials and a concomitant lack of evidence for transport of materials between the 

Rockies and other regions. 

Although some of these same data (distance-to-source and direction-to-source) 

seem on the surface to refute the idea that different late Paleoindian groups used the 

Rockies seasonally and/or sporadically, other data support the scenario presented in 

Chapter 6 that the Rockies were used in at least three different ways 10,000 - 7,500 years 

ago. Most convincingly, three different raw material selection patterns—^which correlate 

with the three projectile point types believed to themselves correlate with land use 

strategies—were identified. 

That distance- and direction-to-source data could not resolve the three strategies, 

but instead overwhelmingly supported a scenario of full-time use, is probably primarily a 

function of the fact that most projectile points deposited by seasonal and sporadic visitors 

were made of materials quarried there over the course of hunting activities (and not 

brought in from the region of origin). The selection of which materials to use, rather than 

the identification of foreign materials (as predicted in Table 1.2), thus emerged as the key 

means of identifying secondary Rocky Mountain land use strategies. 
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CHAPTERS 

LATE PALEOINDIAN PROJECTILE POINTS; 
QUALITATIVE TECHNOLOGICAL VARIABILITY 

Chapters 6 and 7 discussed the morphology/typology and raw material selection 

for projectile points from the Colorado - Utah project area, and evaluated whether and 

how each element contributed to an understanding of the extent of late Paleoindian 

occupation of the Southern Rocky Mountains. This chapter is the first of three to focus 

upon projectile point production technology as it relates not only to the extent of Rocky 

Mountain Paleoindian use, but also to the nature of that use (see discussion in Chapter I). 

Here, five qualitative technological characteristics are discussed and compared across 

project area regions and environments: heat treatment, intensity of basal grinding, blank 

selection, flaking pattern, and flaking intensity. The summary discussion at the end of 

the chapter offers interpretations of these data as they pertain to the two issues mentioned 

above. 

Heat Treatment 

As discussed in Chapter 5, the presence or absence of heat treatment is most 

appropriately and accurately assessed for microcrystalline stone types, because thermal 

alteration produces macroscopic changes in the color, translucency, and/or texture of 

these materials (e.g., Crabtree and Butler 1964; Leudtke 1992). The discussion of heat 

treatment is therefore limited to the 261 chert projectile points in the Colorado - Utah 
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assemblage, and the sample size is restricted further (to n = 249) by the exclusion of 

patinated and burnt specimens for which the characteristic could not be assessed. 

As shall become evident, these sample size limitations cause problems in regional 

comparisons, particularly those involving projectile point types, because some regions 

(e.g., the Great Basin) and point types (e.g., GBS) are only minimally represented in 

microcrystalline materials to begin with. Despite these difficulties, which result in the 

frequent inability to demonstrate statistical significance of apparent regional variability in 

heat treating, the data are worth presenting because they convey trends that could at a 

minimum guide future investigations of the subject. 

To begin at the most basic level. Table 8.1 and Fig. 8.1 outline and illustrate the 

frequency of heat treating for each region of the project area. 

Table 8.1. Heat treatment of chert projectile points by region, row percent (frequency) 

Region Heat Treated Not Heat Treated Total 
Great Basin 16.67 (2) 83.33 (10) (12) 
Great Basin Mountains 23.08 (9) 76.92 (30) (39) 
Colorado Plateau 21.05 (4) 78.95(15) (19) 
Rocky Mountains 26.72 (14) 73.58 (39) (53) 
Plains 16.67 (21) 83.33 (105) (126) 
Total 20.08 (50) 79.92 (199) (249) 

Pearson's Chi-square = 2.56,4 df, p = 0.63 

Despite the suggestion that chert projectile points from the Southern Rockies are 

more likely than those from any other region to exhibit heat treatment (26% do, versus 17 

- 23% elsewhere), a statistical evaluation cannot confirm that the Rockies differ 

significantly from other regions in this respect. This is true whether the regions are 
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evaluated together, as above (p = 0.63), or whether the Rockies are systematically 

compared to each of the other regions in Colorado - Utah (an endeavor that yields 

probability values ranging from 0.13 [Rockies vs. Plains] to 0.71 [Rockies vs. Great 

Basin mountains]). 

Fig. 8.1. Projectile point heat treatment by region 
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Examining Southern Rocky Mountain finds by environment (high versus low 

Rockies), produces results similar to those obtained by comparing the Rockies to other 

regions of the project area. Like the Southern Rockies generally, low Rocky Mountain 

parks and foothills appear to yield a higher percentage of heat treated chert projectile 
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points (33%, n = 33) than do their montane, subalpine, and alpine zone counterparts 

(19%, n = 16). However, also like the Rockies generally, the difference is not a 

statistically significant one (Pearson's Chi-square =1.12, I df, p =0.29). 

Introducing projectile point type into inter-regional comparisons of heat treating 

helps resolve the above data to some degree, although sample size becomes even more 

problematic when the chert sub-set of the assemblage is examined across numerous point 

types. To overcome frequency problems, only the most common point type in each 

region of the project area was scrutinized, an exercise which demonstrates that the 

hallmark Plains projectile point, Eden/Firstview, and the hallmark Rocky Mountain point 

type, Angostura, were both heated in Plains contexts far less often (12% and 0%) than 

they were in Rockies contexts (40% and 100%). Considered together to bolster sample 

size (Eden/Firstview = 47 and Angostura = 17), the incidence of heat treatment of the two 

types in the Rockies versus the Plains differs significantly (Pearson's Chi-square = 5.04, 

1 df, p = 0.02). 

While data confirm that heat treating was more common for Angostura and Eden 

in the Rockies than on the Plains, they also suggest that heat treating of GBS specimens 

was lower in the Rockies (12.5%, n = 8) than in the Colorado Plateau (33%, n = 6), Great 

Basin mountains (33%, n = 12), and Great Basin (n = 50%, n = 2). However, 

comparisons of heat treating of GBS in the Rockies with each individual Far Western 

region fail to yield probability values sufficiently low (p < 0.05) to demonstrate a 

significant difference between them. Even when the three Far Western regions are 

lumped together and the aggregate presence/absence of GBS heat treatment is compared 
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to the Rockies, the resukant probabih'ty value (p = 0.24) shows no significant difference. 

Whether a greater sample size might yield a different result is unknown. 

All in all, data pertaining to regional variability in the heat treating of projectile 

points are suggestive, but in most cases not conclusive. They suggest that heat treatment 

may have been greater in the Rockies than on the Plains and in the Great Basin; that heat 

treating occurred more often in the low Rockies than the high; and that GBS points were 

more likely to be heat treated in the Far West than in the Rockies. The only conclusive 

heat treatment-related finding is that chert Angostura and Eden/Firstview points are more 

likely to be heat treated in Rocky Mountain settings than they are on the Plains. 

Basal Grinding 

Because basal grinding can be assessed for projectile points of all raw materials, 

evaluation of this characteristic is less affected by small sample sizes than is heat 

treatment. Table 8.2 (also see Fig. 8.2) presents the distribution of this characteristic 

across the regions of the project area. "Fully ground" refers to specimens that show 

evidence of grinding on the sides and base; "none or minimally ground" to specimens 

with no apparent grinding or grinding along a single side or the base; and "unknown" to 

projectile points for which presence/absence of grinding cannot be discerned. 

Table 8.2. Basal grinding by region, row percent (frequency) 

Region Fully 
Ground 

None-
Minimally Ground 

Unknown Total 

Great Basin 48.65 (54) 7.21 (8) 44.14(49) (HI) 
Great Basin Mountains 89.00 (89) 11.00(11) 0.00 (0) (100) 
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Region Fully 
Ground 

None-
Minimaliy Ground 

Unknown Total 

Colorado Plateau 71.43 (30) 26.19(11) 2.38(1) (42) 
Rocky Mountains 86.15(112) 11.54(15) 2.31(3) (130) 
Plains 85.92(177) 9.22 (19) 4.85 (10) (206) 
Total 78.44 (462) 10.87 (64) 10.70 (63) (589) 

Pearson's Chi-squore = 172.35,8 dC p = 0.00 

Fig. 8.2. Projectile point basal grinding by region 
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Overall, Table 8.2 shows that the incidence of projectile point grinding varies by 

region (p = 0.00), and that the two regions that deviate most from the others are the 

Colorado Plateau and Great Basin. The Colorado Plateau is charactenzed by a greater 

percentage of "none - minimal" grinding and a lower percentage of "full" grinding than 
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is seen in other regions. A series of pair-wise regional comparisons reveals that the 

differences are statistically significant in three cases: the Great Basin (p = 0.00), Great 

Basin mountains (p = 0.02), and Plains (p = 0.01). Moreover, comparing basal grinding 

in the Colorado Plateau and Rockies yields a probability value of 0.07, only Just above 

the p = 0.05 threshold that permits rejection of the "no difference" null hypothesis. 

Evaluations of grinding patterns by raw material and projectile point type help to 

identify factors contributing to the comparatively low incidence of fully ground projectile 

points in Colorado Plateau contexts. In terms of raw material, chert projectile point bases 

are less frequently fully ground than are those made of quanzite (65% versus 81%). This 

pattern holds across the project area as a whole, but it is most pronounced on the 

Colorado Plateau. Projectile point type-wise, GBS points in Colorado Plateau contexts 

are far less likely to exhibit fiilly ground bases than are any other point types. Sixty-one 

percent of GBS points bases are fully ground; 100% of all other point types have fully 

ground bases. Again, this pattern holds across the projea area generally, but the low 

incidence of GBS basal grinding is most extreme on the Colorado Plateau. 

The Great Basin stands out from the other regions not because the incidence of 

grinding is particularly low or high, but because a high percentage of points from the 

region are coded as "unknown" (44%, versus 0 - 5% in other regions). The regional 

differences are statistically significant in all cases (for each regional pair, p = 0.00). The 

indeterminate nature of so much of Great Basin projectile point grinding is almost 

certainly a function of the high degree of patination of points found in the region. 

Eighty-four percent of Great Basin specimens are patinated, compared with 64% in the 
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Great Basin mountains, 38% on the Plains, 33% on the Colorado Plateau, and just 29% in 

the Southern Rockies. 

By eliminating all specimens with "unknown" grinding from the sample, it is 

possible to evaluate whether the incidence of grinding in the Great Basin is more similar 

to the Colorado Plateau or to the Plains, Rockies and Great Basin mountains. Doing so 

yields a "fully ground" percentage of 87% (compared with 73% in the Colorado Plateau, 

89% in the Great Basin mountains, 90% in the Plains, and 88% in the Rockies), and thus 

shows that the occurrence of "full" basal grinding in the region is more in line with the 

two mountainous regions and the Plains than with the Colorado Plateau. 

The Rocky Mountains do not stand out from other regions of the project area on 

the basis of basal grinding. Eighty-six percent of Rocky Mountain points have fully 

ground bases, 12% have unground or slightly ground bases, and 2% are indeterminate in 

this regard—figures which do not statistically differentiate the region from the Great 

Basin mountains. Plains or even the Colorado Plateau. Additionally, unlike many 

features discussed to this point, low and high Rocky Mountain environments do not show 

significant differences in presence/absence of basal grinding on projectile points. Eighty-

eight percent of low Rockies points are fully basally ground, as are 83% of specimens 

from the high Rockies (Pearson's Chi-square = 3.39, 2 df, p = 0.18). 

Even introducing raw material and projectile point type to the Rocky Mountain 

picture does little to illuminate distinctive features of the Rockies vis-a-vis other project 

area regions. Both chert and quartzite projectile points are equally likely to show fully 

ground bases in Rocky Mountain contexts. Angostura, Jimmy Allen/Frederick, 
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Eden/Firstview, and GBS—the four most common Rocky Mountain point types—all 

exhibit fully ground bases over 80% of the time in Southern Rocky Mountain settings. 

Blank Form 

Like basal grinding, the form of the blank used to create late Paleoindian 

projectile points—biface or flake—varies regionally. Of the 250 total specimens for 

which blank form could be inferred based on criteria overviewed in Chapter 5, 

percentages of biface blanks noted for each region are as follows (Fig. 8.3): Great Basin 

(66%, n = 49); Great Basin mountains (64%, n = 45); Colorado Plateau (83%, n = 15%); 

Rocky Mountains (67%, n = 29); and Plains (87%, n = 39) [Pearson's Chi-square = 9.27, 

4df, p = 0.05]. 

The greatest use of bifaces as blanks is associated with the Plains and Colorado 

Plateau, with percentages in the 83-87% range. In the other three regions, use of bifaces 

as blanks still dominates the use of flakes, but in lower percentages (64-67%). Additional 

differences are evident when the Rockies are broken down into lower- and higher-altitude 

environmental zones. Bifaces make up 73% of blanks in the high Rockies, but a smaller 

percentage, 63%, in the lower-elevation Rocky Mountains. 

Blank form does appear to be related to general material type, but counter-

intuitively, it does not correlate significantly with distance that raw materials traveled 

from source to point of deposition. In terms of the former, bifaces comprise the 

following percentages of blanks within the four primary raw material classes: chert 

(79%; n = 77); quartzite (75%, n = 36); obsidian (63%, n = 50); and basalt (57%, n = 13) 
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Fig. 8.3. Projectile point blank form by region 
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[Pearson's Chi-square = 8.19, 3 df, p = 0.04], Thus, chert and quartzite are the materials 

most likely to exhibit the bifacial blank form, while obsidian and basalt are somewhat 

less likely to yield projectile points made from this blank type. 

An examination of blank form across the four categorically-defined distance 

classes shows that each is characterized by a percentage of biface blanks in the 68 - 74% 

range, with the remaining 26 - 32% flakes (Pearson's Chi-square = 0.34, 3 df, p = 0.95; 

decidedly non-significant). The same lack of distance-based variability in blank form is 

evident in the "actual distance" ratio-scale variable as well. The mean distance traveled 

by a projectile point with a bifacial blank is 134 km (and the median distance, 115 km). 
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The mean distance traveled by a specimen with a flake blank is 102 km (and the median, 

82 km). While the latter figures are somewhat lower—suggesting a slight tendency for 

projectile points made from flake blanks to travel shorter distances than those made from 

bifaces—the difference is not statistically significant (Mann-Whitney U = 814.00, 1 df, p 

= 0.29). 

When evaluated by region, distance-to-source results are both consistent from 

place to place and very similar to those for the sample overall. An examination of the 

categorical distance variable tabulated by blank form for each region shows that nowhere 

is there a significant relationship between the two. The actual distance variable is 

difficult to compare regionally, because sample sizes are small for points with bifacial 

and/or flake blanks from the Plains, Rockies, Colorado Plateau, and Great Basin 

mountains. 

Only in the Great Basin, where 25 distances could be calculated for specimens 

with bifacial blanks and 13 for points with flake blanks, could a potentially meaningful 

comparison be made. Here, the bifacial-blank points traveled a mean distance of 197 km, 

and a median distance of 150 km. Flake-blank points traveled a mean of 157 km, and a 

median of 198 km. As in the sample as a whole, the differences between distances 

traveled by Great Basin points with the different blank types do not differ significantly, 

when either means (pooled variance t = 1.23, 36 df, p = 0.23) or medians (Mann Whitney 

U = 192.00, Chi-square approximation = 0.83, I df, p = 0.36) are compared. 
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It is useful, finally, to reintroduce the projectile point type variable, exploring 

whether or not there are relationships between the eight most common projectile point 

types found in Colorado - Utah and the blank forms used to produce them (Table 8.3). 

Table 8.3. Projectile point type by blank form, row percent (frequency) 

Projectile Point Type Bifacial Blanic Flake Blank Total 
Eden/Firsniew 92.86(13) 7.14(1) (U) 
SconsblufT 84.62(11) 15.38 (2) (13) 
Hell Gap/Haskett 1 100.00(11) 0.00 (0) (11) 
GBS 50.00 (47) 50.00 (47) (94) 
Concave Base Stemmed 71.43 (5) 28.57 (2) (7) 
Goshen/Plainview 0.00 (0) 100.00(1) (1) 
Jimmy Allen/Frederick 69.23 (9) 30.77 (4) (13) 
Angostura 70.83 (17) 29.17(7) (24) 
Total 63.84(113) 36.16 (64) (177) 

Pearson Chi-square = 24.18.7 df. p = 0.00 (result suspect due to low cell frequencies) 

Table 8.3 reveals distinct differences in blank forms used in the manufacture of 

various projeaile point types. Hell Gap/Haskett I shows the greatest reliance on bifacial 

blanks (100%), while Goshen/Plainview shows the least (a single Goshen/Plainview 

point with a diagnostic blank form was made on a flake). Eden/Firstview and Scottsbluff, 

are dominated by bifacial blanks in percentages greater than 80%, and show a 10% 

greater representation of this blank form than is characteristic of Angostura, Jimmy 

Allen/Frederick, and Concave Base Stemmed. GBS points, finally, are equally likely to 

have been manufactured from bifacial and flake blanks. 

If the same data presented in Table 8.3 are examined by region, a few additional 

observations can be made. On the Plains, only three of 29 diagnostic specimens were 

made on flakes (one Goshen/Plainview, one Jimmy Allen/Frederick, and one 
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Scottsbluff). All others were made on bifaces, including 100% of Concave Base 

Stemmed, Eden/Firstview, GBS, and Hell Gap/Haskett I; and two of three Jimmy 

Allen/Frederick and Scottsbluff points. The Great Basin shows the same pattern, with 

one exception. In four of five projectile point type classes (all with n < 5), 100% of 

specimens were manufactured from bifaces. In the eighth, however (GBS, n = 50), only 

about half (52%) are made on bifaces. 

In the Great Basin mountains, the percentage of GBS points made on bifaces is 

even lower, at 41%. As in the Great Basin proper and on the Plains, however, of 21 non-

GBS specimens spread across the other six point types, only four are made on flakes, and 

all the rest on bifaces. The Colorado Plateau pattern replicates that of the Great Basin, 

with four of six GBS specimens (67%) made on bifaces, and all others (three Angosturas, 

and one ScottsblufO made exclusively on bifaces. 

In the Rockies, finally, the relatively high percentage of flake blanks seen in the 

.Angostura class overall is even more pronounced, with 44% of 17 Rocky Mountain 

Angosturas made on flakes. Only eight GBS points with identifiable blank types were 

found in the Rockies, but of those, half were made on bifaces and half on flakes—figures 

similar to those for the Great Basin and Great Basin mountains where the GBS type is 

much more common. The Jimmy Allen/Frederick type, as in the sample as a whole, is 

associated with a flake blank about 30% of the time in the Rockies, and with a bifacial 

one the remainder of the time. Of four remaining specimens, only one was manufactured 

on a flake, an Eden/Firstview point (a second Eden/Firstview was made fi-om a biface). 
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Overall, use of the bifacial blank manufacturing process is most prevalent on the 

Plains and Colorado Plateau, whereas use of the flake blank occurs in somewhat higher 

percentages in the Great Basin, Great Basin mountains, and Rocky Mountains. These 

results can be associated with the distribution of blank types across specific projectile 

point types. The higher percentage offtake blanks in the Great Basin and Great Basin 

mountains, for example, is clearly a fiinction of the frequency with which GBS points 

were manufactured on flakes. Very few specimens of any other type, even when found in 

the two westernmost physiographic zones, were made on flakes. 

A similar phenomenon occurs in the Rockies; Angostura points, predominant in 

the region, are made on flakes a relatively high percentage of the time. They, along with 

GBS, contribute to the greater presence of flake blanks in the Rockies, when compared to 

the Plains to the east or the Colorado Plateau to the west. It is also noteworthy that 

Jimmy Allen/Frederick points, which are found about equally in the Rockies and on the 

Plains, are more frequently manufactured fi-om flake blanks in the higher elevation region 

than they are in the lowlands. 

Flaking Pattern 

Another characteristic that can be profitably compared across regions and 

environments is flaking pattern, both in terms of simple presence/absence of patterning in 

dominant flaking schemes and particular flaking schemes employed. These closely-

related ways of evaluating the use of flaking designs have the potential to inform the 

research in subtly different ways. The former may shed light upon lithic raw material 



361 

constraints and variability in land use. A predominance of irregular/random flaking in 

one environment, for example, versus extensive use of more formal patterning in another, 

might suggest that the nature of the raw material and/or the distance to raw material 

prompted knappers to adopt either a more "formal" (patterned) projectile point flaking 

scheme or an "informal" (irregular/random) one. 

The selection of a particular flaking pattern (e.g. parallel-oblique) may be a more 

purely stylistic element with the potential to illuminate regional variability in knappers' 

"chafnes operatoires' (see Chapter I for discussion). If, for example, one region shows a 

predominance of one flaking pattern, and another region an entirely different one—both 

suited to efficient performances—then this could be taken as evidence for differential 

cultural transmission of knowledge by differentially adapted late Paleoindian groups. 

Presence/Absence of Patterned Flaking in the Project Area 

Table 8.4 and Fig. 8.4 present a comparison of the presence/absence of a formal 

flaking pattern across regions. The "patterned" classification includes all recognizable 

schemes (parallel-horizontal, herringbone, parallel-oblique, etc. [see Appendix B for 

complete list]), while the "unpattemed" class includes those projectile points coded as 

having an irregular/random flaking pattern. The "indeterminate" designation was 

attributed to those specimens too fragmentary, patinated, wind- or water-scoured, or 

reworked for accurate assessment of dominant flaking pattern. 
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Table 8.4. Presence/absence of patterned flaking by region, row percent (frequency) 

Region Patterned Unpatteraed Indet. Total 
Great Basin 36.04 (40) 57.66 (64) 6.31 (7) (111) 
Great Basin Mountains 41.00 (41) 43.00 (43) 16.00 (16) (100) 
Colorado Plateau 54.76 (23) 33.33 (14) 11.90 (5) (42) 
Rocky Mountains 70.00 (91) 13.85 (18) 16.15 (21) (130) 
Plains 62.14(128) 20.39 (42) 17.48 (36) (206) 
Total 54.84(323) 30.73 (181) 14.43 (85) (589) 

Pearson Chi-square = 7S.S3,8 p = 0.00 

Fig. 8 .4. Presence/absence of patterning in flaking by region 

Gr Basin GB Mnts CO Plat 

r : 3 ^ 

Rockies 

too 

90 
*0 

60 

50 

40 

30 

3>h 
10 

I : 3 4 
--Ralonittem 

Plains 

I : y 
FUans Ftaon 

'•Fuur^RUfent 

Legend 
1. Patterned 
2. Unpattemed 
3. Indeterminate 

There are clear and statistically significant regional differences in whether or not 

projectile points express formal patterning. In the Plains, Rocky Mountains, and 
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Colorado Plateau, projectile points are knapped with an identifiable pattern the majority 

of the time. The Rockies show the highest degree of patterning, with 70% displaying one 

formal configuration or another. This percentage varies slightly by environmental zone: 

in the high Rockies, 66% of points show formal flaking patterns; in the low, 71% (not a 

significant difference, with p = 0.16). Plains projectile points show the next greatest 

percentage of patterning, with 62% expressing a formal flaking style of some kind. On 

the Colorado Plateau, 55% of 42 artifacts show patterned knapping. 

In contrast to the three easterly zones, the two westernmost regions of the project 

area are dominated by unpattemed flaking schemes. Great Basin projectile points 

express a random or irregular flaking scheme 58% of the time, while all other patterns 

combined are seen on only 36% of 111 specimens. In the Great Basin mountains, 43% of 

projectile points are flaked without a clear pattern, compared with 41% that show 

patterning of some sort. 

Given that there are regional differences in expression of flaking patterns, it is 

important to evaluate whether any or all of this variability can be related to selection 

and/or mechanical properties of the lithic raw materials themselves. A comparison of the 

four primary raw materials represented in the Colorado - Utah sample by presence/ 

absence of flaking pattern yields the following overall finding: 78% and 74% of all chert 

and quartzite points, respectively, express a formal flaking pattern of some kind; whereas 

a dramatically lower 35% and 32% of obsidian and basalt specimens are formally 

patterned (raw material-based differences that replicate those seen in blank form). A one

way ANOVA test of the same relationship demonstrates that general material type 
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accounts for a statistically significant degree (f-ratio = 31.25, p = 0.00) of flaking pattern 

variability in the entire sample, with a multiple R = 0.40, and = 0.16. 

The relationship between stone type and flaking pattern can be further illuminated 

by comparing them within individual physiographic regions (Table 8.5). This evaluation 

sheds light on whether mechanical properties of stone types led to observed regional 

differences in formality of flaking patterns, or whether other factors influenced the 

selection of raw material for particular knapping strategies. If the stone itself constrained 

how projectile points were knapped, then there should be similar ratios of 

patterned :unpattemed points of a given material in every region where the material 

occurs. If stone type did not constrain knappers' manufacturing options, then percentages 

of patterned and unpatterned points of the same material in different regions should vary. 

Table 8.5. Relationship between patterning in flaking and raw material by region, 
column percent (fi*equency) 

Region/ 
Patterning 

Chert Quartzite Obsidian Basalt 

Great Basin 
Panemed 90.00 (9) 100.00 (3) 37.31 (25) 9.09 (2) 
Unpatterned 10.00 (1) 0.00 (0) 62.69 (42) 90.91 (20) 

Great Basin Mnts. 
Patterned 63.64(21) 71.43(5) 32.56(14) 100.00(1) 
Unpatterned 36.36(12) 28.57 (2) 67.44 (29) 0.00 (0) 

Colorado Plateau 
Patterned 63.16(12) 64.29 (9) 0.00 (0) 100.00(1) 
Unpatterned 36.84 (7) 35.71 (5) 100.00 (2) 0.00 (0) 

RoclQr Mountains 
Patterned 78.43 (40) 91.07(51) 0.00 (0) 0.00 (0) 
Unpatterned 21.57(11) 8.93 (5) 0.00 (0) 100.00 (1) 

Plains 
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Region/ 
Patterning 

Chert Quartzite Obsidian Basalt 

Paitenied 83.65 (87) 58.93 (33) 100.00 (I) 77.78 (7) 
Unpattemed 16.35(17) 41.07 (23) 0.00 (0) 22.22 (2) 

In the Great Basin proper, an irregular pattern appears in obsidian 63% of the 

time, and basalt 91% of the time, but in chert and quartzite, virtually never (of 13 total 

chert and quartzite points, only one shows an irregular flaking pattern; the other 12 show 

patterning of some sort). In the Great Basin mountains, the same trend holds. Obsidian 

points exhibit an irregular flaking pattern 67% of the time, whereas chert and quartzite 

specimens are irregularly flaked only 36% and 29% of the time, respectively Oust one 

basalt point was recovered in the Great Basin mountains). 

These results are consistent with those of the aforementioned ANOVA, in that in 

both the Great Basin and Great Basin mountains, ratios of patterned:unpattemed points 

are dramatically different, depending on which stone type is being considered. Separate 

ANOVAs by region show that stone material type accounts for statistically significant 

variability in both the Great Basin (p = 0.00) and Great Basin mountains (p = 0.02). In 

the former, moreover, the values for multiple R (0.49) and (0.24) are higher than those 

for the project area as a whole, and are in fact higher than for any other region. 

Differences in patterned versus unpattemed flaking attributable to raw material 

are present in the Plains assemblage as well, though they are not the same differences that 

are evident in the Great Basin or Great Basin mountains. Just one obsidian point and 

nine basalt points were recovered from Plains contexts, but eight of them (80%) exhibit 

patterning of some kind in their flaking schemes. This differs dramatically from the 
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Great Basin and Great Basin mountain pattern, where roughly the same percentage of 

obsidian and basalt points were unpattemed. However, the result is nearly identical to the 

percentage (84%) of chert points on the Plains that express patterning of some Idnd. 

On the Plains, quartzite deviates from the other raw materials in exhibiting formal 

patterning just 59% of the time—^25% less frequently than obsidian/basalt and chert show 

formality in their flaking patterns. Not surprisingly then, an ANOVA run for the Plains 

alone reveals that here, as in the Great Basin and Great Basin mountains, stone material 

type accounts for a significant degree of variability in the presence or absence of flaking 

pattern (for n = 170 specimens, a multiple R of 0.27, and an R' of 0.07 are obtained [f-

ratio =4.33, p = 0.01]). 

In the adjacent Rocky Mountains, there is again variability in degree of patterning 

of raw materials. In this case, in a variation on the Plains situation, quartzite, the most 

common Rocky Mountain material, is overwhelmingly dominated (91%) by a formal 

flaking pattern. The percentage of Rocky Mountain chert points with a clear flaking 

pattern is also high overall, at 78%, but this is 13% lower than the figure for quartzite. 

Obsidian and basalt are not encountered in significant frequencies in the Rocky 

Mountains, which limits meaningful comparisons to those between quartzite and chert, 

but even so, an ANOVA confirms that as in all of the above regions, raw material also 

accounts for significant variability in presence/absence of flaking pattern in the Rocky 

Mountains (multiple R = 0.28, R^= 0.08, f-ratio = 4.55, p = 0.01). 

The Colorado Plateau, finally, differs from the other four physiographic zones in 

that the only materials present in significant frequencies here (chert and quartzite) show 
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roughly equivalent percentages of patterning in knapping (63 - 64%). An ANOVA test 

for this region shows that raw material on the Colorado Plateau does not account for a 

statistically significant proportion of variability in presence/absence of formal flaking 

pattern (multiple R = 0.33, R^= 0.11, f-ratio = 1.29, p =0.30). 

In short, the above data confirm that in every region except the Colorado Plateau, 

there are significant differences in the formality of patterning that projectile points of 

various raw materials exhibit. However, they also demonstrate a profound lack of 

consistency from region to region in terms of which particular raw materials show 

patterning. In the Great Basin and Great Basin mountains, obsidian—which most 

flintknappers would agree is the most readily controlled raw material in the worid—is 

more likely to e.xhibit irregular/random flaking than a formalized flaking pattern. In the 

Rocky Mountains, quartzite, which is by nature coarse-grained and potentially more 

difficult to control than either microcrystalline materials or obsidian, virtually always 

exhibits a formal flaking pattern. And on the Plains, a grainy variety of basalt is more 

likely to exhibit formal flaking than is quartzite, despite the fact that the latter is typically 

of equal, if not superior, flintknapping quality. 

To better understand and explain this finding, it is necessary to turn to other 

parameters, such as distance to raw material source. Utilizing both the categorical and 

ratio-scale distance-to-source variables, it is possible to assess whether or not there is a 

relationship between the distance traveled by raw materials from source to point of 

deposition, and the formality of the flaking patterns of projectile points made of those 

materials. 
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Beginning with the categorical version of the distance variable, of330 total 

projectile points, those made of exotic raw materials (obtained from greater than 81 km 

away) exhibit formal patterns 66% of the time, and irregular flaking 34% of the time. 

Local materials (obtained from within an 80-km radius) are patterned 67% of the time, 

and unpattemed 33%. There is no significant difference between the two distance classes 

(Pearson's Chi-square = 0.03, with I df, and p = 0.87). 

The same (lack of a) relationship is evident in an examination of the interval-scale 

distance variable. One-hundred five projectile points with formal flaking patterns, and 55 

with irregular flaking schemes, yield comparable mean and median distance-to-source 

values. In the former group (formally patterned points), the mean distance traveled by 

raw material is 95 km, and the median is 120 km. In the latter group (irregularly flaked 

points), the mean distance traveled is 100 km, and the median 125 km. Both a t-test of 

means (pooled variance t = -0.29, 158 df, p = 0.77) and a Kruskal-Wallis comparison of 

medians (Mann-Whitney U = 2686.5, Chi-square approximation = 0.52, 1 df, p = 0.47), 

demonstrate that within the Colorado - Utah sample as a whole, the presence/absence of 

formal flaking patterns are not associated with the distance that raw material travels. 

However, as a series of regional evaluations demonstrates, the situation is more 

complex than the overall figures suggest. If cross-tabulations of distances (exotic vs. 

local) by patterning (patterned vs. unpattemed) are run for each region, some regions 

show vastly different distributions of points across these categories than others. The most 

noteworthy difference is that between the Plains and the Great Basin. (The resuhs for the 

Rockies, Colorado Plateau, and Great Basin mountains are all equivocal, because they are 
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so heavily skewed toward local materials to begin with, which allows little room for 

variation in all table cells). 

On the Plains, 89 points are distributed as follows: exotic materials are patterned 

86% of the time, and unpattemed 14%; local materials are patterned 87% of the time, and 

unpattemed 13%. These results yield a Pearson's Chi-square of 0.00, with I df, and p = 

0.99. In the Great Basin, on quite the other hand, 80 specimens break down as follows: 

exotics are patterned 44% of the time, and unpattemed 56%; local stone is patterned 14% 

of the time, and unpattemed 87%. In this case, the Pearson's Chi-square value is 8.91, 

with I df, and a p = 0.00. In other words, distance-to-source is completely unrelated to 

patteming in flaking of Plains specimens, but it is statistically significantly associated 

with this variable in the Great Basin. 

Once again focusing upon the ratio-scale distance-to-source variable, results 

support those of the tabulated categorical data. Sample sizes for specimens from the 

Rockies (29 patterned, 3 unpattemed), Colorado Plateau (2 pattemed, 3 unpattemed) and 

Great Basin mountains (9 each) are a bit small for meaningfiil comparisons of mean and 

median distances traveled by pattemed versus unpattemed projectile points. However, 

the Plains, with 45 pattemed specimens and 7 unpattemed; and the Great Basin, with 20 

pattemed and 33 unpattemed points, are better represented, and yield means and medians 

that can be more appropriately compared. 

On the Plains, the mean distance traveled by raw materials of pattemed projectile 

points is 147 km, and the median is 155 km. Unpattemed artifacts from Plains contexts 

traveled a mean distance of 179 km, and a median of225 km. A t-test comparing means. 
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and a Kruskal-Wallis test comparing medians both confirm that differences between 

distances traveled by patterned and unpattemed projectile points from the Plains are not 

statistically significant (pooled variance t = -0.65, df = 50, p =0.52; Mann-Whitney U = 

118.00, Chi-square approximation =1.13 with 1 df, p = 0.29). Moreover, if these data 

can be taken to show a trend at all, it is a counter-intuitive one in which more exotic 

materials are more likely to show random flaking, and local ones more formalized flaking 

patterns. 

In the Great Basin, however, patterned projectile points moved a mean distance of 

212 km, and a median of202 km, whereas unpattemed specimens moved considerably 

shorter distances—a mean of 145 km, and a median of 150 km. In the Great Basin case, 

both the t-test (pooled variance t = 2.72, df = 51, p = 0.01) and the Kruskal-Wallis 

(Mann-Whitney U = 453.00, Chi-square approximation = 5.12 with 1 df, p = 0.02) 

demonstrate that the differences in distances traveled by stone raw materials of 

unpattemed points and patterned ones are statistically significant. This time, the trend is 

what might be expected: the farther the distance traveled by a raw material, the more 

likely that a projectile point made of it will express a formal flaking pattern. 

Observations derived from comparisons of the presence/absence of flaking 

patterns by physiographic regions are both complex and intriguing. First, there is a 

nearly perfect continuum fi-om west to east in the degree to which formal and informal 

flaking characterize late Paleoindian projectile points. In the far west of the Great Basin 

and Great Basin mountains, irregular/random flaking predominates. In the east of the 

Rocky Mountains and Plains, formal patteming of projectile points is far more common. 
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Second, there are differences in which stone types were formally flaked, and 

which haphazardly. The differences follow regional lines, but do not appear to be related 

to physical properties of the stones themselves. The Great Basin and Great Basin 

mountains exhibit the greatest variability in the way that different raw materials were 

flaked. There, obsidian and basalt were irregularly flaked, whereas chert and quartzite 

were formally patterned. In other regions, material-based differences were less 

pronounced (though still evident, except on the Colorado Plateau), and were different in 

their specifics from the Great Basin and Great Basin mountain patterns. 

Third, for the sample as a whole, there is no relationship between how exotic a 

raw material is and how likely that stone is to have been knapped into a projectile point 

with a formal pattern. When viewed regionally, however, such a relationship clearly does 

exist in the Great Basin, and just as clearly does not exist on the Plains. Results from the 

Rockies, Colorado Plateau and Great Basin mountains cannot be evaluated, as their 

samples are small for all distance-to-source measurements. 

Distribution of Specific Flaking Patterns in the Project Area 

Moving away from the simple presence/absence of patterned flaking on projectile 

points to specific flaking patterns—collapsed from the recorded eight into a more 

manageable five (collateral, parallel-horizontal, parallel-oblique, irregular/random, and 

indeterminate)—there is extensive and statistically significant regional variability in 

preferred knapping scheme (Table 8.6; Fig. 8.5). 
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Table 8.6. Flaking pattern by region, row percent (frequency) 

Region Collateral Parallel-
Horizontal 

Parallel-
Oblique 

Irregular/ 
Random 

Other/ 
Indet 

Total 

Great Basin 20.72 (23) 11.71(13) 2.70(3) 57.66 (64) 7.21 (8) (111) 
Great Basin Mountains 19.00(19) 8.00 (8) 14.00(14) 43.00 (43) 16.00 (16) (100) 
Colorado Plateau 28.57(12) 14.29 (6) 9.52 (4) 33.33 (14) 14.29 (6) (42) 
Rockv Mountains 16.15(21) 7.69(10) 45.38 (59) 13.85(18) 16.92 (22) (130) 
Plains 21.84(45) 21.84 (45) 17.96 (37) 20.39 (42) 17.96 (37) (206) 
Total 20.37 (120) 13.92 (82) 19.86(117) 30.73 (181) 15.11(89) (589) 

Pearson Chi-square = 138.57.16 dC p -0.00 

Fig. 8.5. Distribution of flaking patterns by region 
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In the Great Basin, Great Basin mountains, and to a lesser degree the Colorado 

Plateau, the most common flaking pattern is the lack of a flaking pattern (the 

"unpattemed" class discussed in the previous sub-section and "irregular/random" here). 
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Fifty-eight percent of Great Basin points, 43% of Great Basin mountain ones, and 33% of 

Colorado Plateau specimens show this pattern. The next most common flaking pattern in 

the same three regions is the collateral configuration, which characterizes 21% of Great 

Basin points, 19% of those from the Great Basin mountains, and 29% of Colorado 

Plateau specimens. 

In the Rockies, one pattern also heavily dominates, but in that case it is parallel-

oblique. The oblique pattern characterizes 45% of all Rocky Mountain points, while the 

next most common pattern, collateral (the same "second choice" as in the three 

westernmost regions), makes up 16% of the mountain assemblage. This use of an 

oblique flaking pattern is particularly prevalent in the high Rockies, where 61% of points 

are obliquely flaked (compared with 48% in the low). Collateral flaking, however, is 

more common in the low Rockies than the high (24% versus 14%). Rocky Mountain 

environmental differences, however, are not statistically significant (p = 0.13). 

The Plains, finally, are noteworthy for the flaking pattern diversity expressed by 

projectile points from the region. Of206 Plains points, each of the four primary flaking 

configurations is represented in percentages between 18% and 22%, with the collateral 

and horizontal-parallel patterns on the upper end of the range (22% representation each). 

Every other region of the project area is dominated by a single flaking pattern in a 

percentage at least twice that of the collateral and horizontal-parallel patterns on the 

Plains. 

As for simple presence/absence of flaking patterns, it is possible here too to 

evaluate whether raw material is related to the selection of a particular flaking pattern in 
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the sample as a whole and on a regional basis. Starting with the Colorado - Utah sample 

as a whole, there is clear variability in flaking patterns of various raw materials. In 

microcrystallines, the four main flaking patterns are all well-represented. The parallel-

horizontal design is most common, exhibited on 28% of chert projectile points. The 

parallel-oblique pattern is least common, but it is still present on 22% of chert specimens. 

In quartzite throughout Colorado - Utah, there is a strong predominance of 

parallel-oblique flaking, at 44%. The next most common pattern in quartzite is the 

irregular one, making up 26% of the sample. The least most common quartzite 

configuration, parallel-horizontal (which was the most common chert one), is seen in just 

6% of 135 specimens of this stone type. Obsidian and basalt, finally, show distributions 

of flaking patterns that are similar to each other, but different from either 

microcrystallines or quartzite. In obsidian and basalt, there is a huge predominance of the 

irregular configuration (about 66% of each material), followed by 18-24% collateral, and 

less than 10% each of parallel-horizontal and parallel-oblique. 

It is important to ascertain whether the dominant patterns evident in Table 8.6 

hold for each raw material in each region. The answer to this question is no. With the 

notable exception of the Rockies, the distribution of flaking patterns in a given region 

tends not to be the same across all lithic material types. In the Great Basin, for example, 

obsidian and basalt are dominated by irregular flaking (64% and 91% of each are 

irregulariy flaked), while chert and quartzite are better-represented by collateral flaking 

(50% and 67% dominance of the collateral pattern, respectively). In the Great Basin 

mountains, obsidian is again heavily dominated by irregular flaking (67%), but in this 
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case, so is chert (37%). Quartzite, however, is dominated by the collateral pattern (43%). 

On the Colorado Plateau, chert is co-dominated by the irregular and collateral patterns 

(each pattern makes up 37% of total chert specimens), while quartzite is solely dominated 

by irregular flaking (38%). 

On the Plains, the relatively equal distribution of flaking patterns appears to result 

from differential contributions of each pattern on the part of each stone type (except 

obsidian, which is represented by only one specimen). Basalt points are dominated by 

the collateral pattern (55% of basalt points are collaterally flaked), quartzite by the 

irregular pattern (41%), and chert by the horizontal pattern (38%). The oblique pattern 

does not dominate in any material type, but it is second most common in quartzite (27%), 

and it is relatively well-represented in chert (19%). 

The Rocky Mountains are the only physiographic zone in which the overall 

distribution of flaking patterns holds across both dominant raw material types. The 

parallel-oblique pattern is predominant overall, and it is the best-represented pattern in 

both quartzite (70%) and chert (40%). The collateral pattern is next-most common 

overall, and is next-most common in quartzite (18%) and chert (22%). It appears that 

knapping pattern is more constrained in quartzite in the mountains, because the remaining 

two patterns (parallel-horizontal and irregular) are represented in percentages of just 4% 

and 10%, respectively. In chert, percentages of specimens with these two patterns are 

higher, at 16% and 22%, respectively. 

Looking now to (categorical) distances traveled by raw materials with various 

flaking patterns, the flaking patterns with the highest representation of exotic raw 
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materials (from farther away than 81 km) are horizontal (38% exotic) and collateral (30% 

exotic). The irregular pattern is not far behind, however, in the sample as a whole, with 

28% of these points made of exotic materials. The oblique pattern has the lowest 

representation of exotic materials, at 18%. 

The reason for the higher representation of the collateral and horizontal patterns 

becomes obvious when the data are evaluated by region. As has been noted previously 

and as shall be seen in depth in the next few paragraphs, the oblique pattern is primarily 

present in the Rockies, and the irregular in the Great Basin Mountains, where locally-

available materials heavily dominate their respective assemblages. The collateral and 

horizontal patterns are best represented on the Plains and in the Great Basin proper, 

where raw materials often traveled much farther from source to point of deposition. 

As observed when tabulating the presence/absence of flaking pattern by the 

dichotomous ("exotic" vs. "local") distance-to-source variable, the Great Basin shows a 

significant relationship between flaking pattern and distance-to-source, whereas the 

Plains shows precisely the opposite. In the Great Basin, local materials are flaked with 

an irregular pattern 86% of the time. The next-most common pattern for local materials 

is collateral, at 11%—leaving just 3% horizontal and 0% oblique. However, when Great 

Basin materials are from exotic sources (farther than 81 km away), only 57% are 

irregularly flaked. Twenty-four percent are collaterally flaked, and 17% horizontally. 

Pearson's Chi-square for this relationship is 8.93, with 3 df, and p = 0.03, signiflcant at 

the 95% confldence interval. 
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On the Plains, contrarily, the distribution of flaking patterns across exotic 

materials is nearly identical to that across local ones. In both raw material classes, 

irregularly flaked points comprise about 14% of the total; oblique ones 17% - 22%; 

horizontal 32% - 35%; and collateral 32% - 35%. The resultant Pearson's Chi-square 

(0 .27, 3 df, p = 0.97) shows the statistical equivalence of the distributions. 

Although skewing of raw materials toward local sources in the Great Basin 

mountains (43 of 45), Colorado Plateau (27 of 29), and Rocky Mountains (77 of 85) 

makes it virtually impossible to achieve statistical significance in the overall distributions 

of flaking patterns across the exotic and local classes, some tentative observations can 

nonetheless be noted. In the Great Basin mountains and Colorado Plateau, projectile 

points made of local raw materials are far more varied in their flaking schemes than in the 

Great Basin proper. In the Great Basin itself, 86% of 37 points made of local raw 

materials were irregularly flaked. In the Great Basin mountains, however, of 43 locally-

made points, only 40% were irregularly flaked, while 30% were collaterally flaked, 16% 

horizontally, and 14% obliquely. 

The Colorado Plateau distribution is nearly identical to the Great Basin mountain 

one with 37% of 27 local-material points showing an irregular pattern, 30% collateral, 

19% horizontal, and 15% oblique. In the Rockies, finally, it is worth noting that of the 

eight points made of exotic materials, none were flaked irregularly (local Rocky 

Mountain materials were irregularly flaked 16% of the time). Otherwise, flaking patterns 

of exotic and local materials are similarly distributed, with the oblique pattern always 

heavily dominant. 



378 

Turning from the categorical distance variable to actual distances traveled by raw 

materials, valuable insights about the project area as a whole and about regional 

variability of flaking patterns emerge. Starting with the entire Colorado - Utah 

assemblage, the mean (80 km) and median (47.5 km) distances traveled by raw materials 

of obliquely flaked projectile points tend to be significantly lower than those of any other 

flaking configuration. Means and medians for all other patterns are as follows; collateral 

(mean = 163 km; median = 120 km); horizontal (mean = 116 km; median = 102.5 km); 

and irregular (mean = 125 km; median = 100 km). 

T-tests comparing obliquely-patterned mean distances show statistically 

significant differences between obliquely-flaked points and (a) collaterally-flaked ones 

(pooled t = 3.19, 69 df, p = 0.00), and (b) irregularly flaked ones (pooled t = -2.44, 87 df, 

p = 0.02), while narrowly missing statistical significance at the 95% confidence level 

when compared to horizontally flaked points (pooled t = 1.89, 64 df, p = 0.06). When 

medians are compared with Kruskal-Wallis ANOVAs, distances traveled by obliquely 

flaked points all differ significantly from those of the other three flaking configurations 

with 95% confidence. Contrarily, none of the other flaking patterns, when compared to 

any other, differs significantly by either mean or median value. 

Returning again to the regional perspective, deviations from the figures reported 

for the project area as a whole appear and help to explain the above result and otherwise 

hone understanding of the data (Table 8.7). 

Table 8.7. Mean and median distance-to-source (km) for flaking patterns, by region 
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Flaking Pattern 
Region 

N Mean Median 

Collateral 
Great Basin 10 284 365 
Great Basin motmtains 8 49 28 
Rocky Mountains 4 50 38 
Plains 15 174 155 

Parallel-Horizontal 
Great Basin 8 137 103 
Colorado Plateau I 65 65 
Rocky Mountains 5 60 70 
Plains 18 124 115 

Parallel-Oblique 
Great Basin I 150 150 
Great Basin mountains I 13 13 
Rocky Mountains 20 39 30 
Plains 12 147 192 

Irregular/Random 
Great Basin 33 145 150 
Great Basin mountains 9 22 15 
Colorado Plateau n J 203 265 
Rocky Mountains 3 33 13 
Plains 7 172 225 

First, as was noted in an earlier section dealing with raw materials, there is always 

dramatically less movement from raw material source to point of deposition—regardless 

of flaking pattern—in the Rockies and the Great Basin than there is in the lowlands of 

either the Plains or Great Basin. It is also evident why obliquely-flaked points show 

substantially less movement in the sample as a whole than other flaking patterns; a great 

number of these specimens were found in the Rocky Mountains (20), where distances-to-

source are low. Other flaking patterns also show low distances-to-source in the Rockies, 

but they are much more poorly represented than the oblique pattern, and hence do not 

swamp the results as the oblique specimens did. 
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Table 8.7 also elucidates both consistencies and vagaries in the regional data. It 

shows, for example, that there is little regional variation in flaking pattern based on 

distance-to-lithic raw material source. With the exception of the irregular pattern (and 

with the understanding that not all regions are represented in all flaking pattern classes), 

specimens fi-om the Great Basin show greatest movement, followed by the Plains, 

Rockies, and Great Basin mountains. In the irregular flaking pattern class, the two 

highest-ranking regions are reversed, with the Plains showing the greatest movement, 

followed closely by the Great Basin. 

Many of the differences between regions and within flaking patterns are 

statistically significantly different when means and medians are compared. In the 

collateral class. Great Basin points moved significantly farther than both Plains and Great 

Basin mountain specimens, and Plains points moved farther than Great Basin mountain 

points. In the horizontal class. Great Basin specimens moved significantly farther than 

Rocky Mountain points. Among oblique specimens. Plains points traveled much farther 

from their sources than similarly-flaked Rocky Mountains artifacts. Finally, within the 

irregular flaking class, both the Plains and Great Basin yielded points that moved 

significantly farther than counterparts in the Great Basin mountains. 

Another consistent feature of the data is that all regions exhibit the least 

movement by materials knapped with the most common flaking pattern for that region, 

and the greatest movement by more poorly-represented flaking patterns. For example, 

the most common flaking configuration in the Rocky Mountains is the oblique pattern, 

and specimens with this characteristic move a mean distance of 39 km. The least 
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common Rocky Mountain flaking pattern is the horizontal one. Specimens with this 

flaking configuration move an average of 60 km from source to point of deposition. 

Similarly, the most common Great Basin flaking pattern is the irregular one, and points of 

this type move a mean distance of 145 km. Artifacts with a collateral pattern, much more 

poorly represented in the Great Basin, move an average of284 km across the landscape. 

Though there is regional consistency in that the most common patterns were 

nearly always knapped onto the more locally-available materials, this finding also brings 

into focus the generally substantial differences in distances traveled by points with one 

flaking pattern versus another in the same region. As just noted, for instance, 

collaterally-flaked points fi^om the Great Basin tend to be recovered on the order of 140 

km farther from the nearest source of their raw material than irregularly flaked points 

from the same region. The same pattern holds for the Great Basin mountains, ahhough 

the overall distances are far lower. Here, collaterally flaked points traveled a mean 

distance of 49 km from their nearest source, while their irregularly flaked counterparts 

traveled less than half that distance (22 km). In the Rocky Mountains, the specifics are 

different, but the magnitude of the difference is about the same: horizontally-flaked 

points traveled a mean distance of 60 km, whereas obliquely-flaked ones moved 39 km. 

On the Plains, finally, the greatest movement is seen in the collateral and irregular 

flaking classes, and the least in the oblique and horizontal ones. Interestingly, the 

differences in distances traveled by Plains points with different flaking patterns tend to be 

lower, percentage-wise, than the differences noted above for the other regions. The 

difference between the pattern that moved farthest and that that moved least on the Plains 
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is 37 km, which is 21% of the maximum distance moved (174 km); in all other regions, 

the calculated difference is substantially greater, ranging from 42% - 55%. This result 

could be associated with the finding reported previously that on the Plains, unlike in other 

regions, all four primary flaking patterns tend to be represented with roughly equal 

fi-equency. 

Many observations were presented in this section, and it may be helpful to 

summarize them before moving on to the final major technological element to be 

discussed. First, the various regions of the project area are characterized by different 

flaking patterns. The three far western zones are united by a predominance of irregular 

flaking. The Rockies are quite different, with oblique flaking heavily dominant. The 

Plains are different yet when compared to the other physiographic zones. Here, the four 

dominant patterns are nearly equally represented. 

Second, different material types are associated with different flaking patterns, but 

this seems to be a flinction of the dominant flaking pattern in the region where the 

materials are best represented. Thus, chert, which is most common on the Plains, is 

knapped with all flaking configurations. Quartzite, the most common Rocky Mountain 

material, is most often obliquely flaked, as are all Rocky Mountain points. Obsidian and 

basalt, finally, are the materials of choice in the Great Basin and Great Basin mountains. 

Their most common flaking pattern, irregular, is the dominant flaking pattern in those 

two regions. Only in the Rocky Mountains is the dominant flaking pattern dominant in 

all raw materials. In the other physiographic zones, less common raw materials are often 

knapped with less common flaking patterns. 
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Third, distance to raw material source is related to flaking pattern, but not always 

in the same way from region to region. Within all flaking patterns, distance to source is 

lower in the Rockies and Great Basin mountains than in the Plains or Great Basin. 

Within all regions, the most readily available (local) raw materials are knapped with the 

most common pattern for the region, while materials farther from their source tend to be 

knapped with less common patterns for the region. Going hand in hand with this 

observation is the necessarily related conclusion that within all regions, some flaking 

patterns move farther than others. The greatest variability in these regards is seen in the 

Great Basin, where locally available materials are irregularly flaked 30% more often than 

exotic materials, which are far more likely to exhibit collateral flaking. Other regions, 

most especially the Plains, exhibit a different phenomenon whereby local and exotic 

materials show equal representation of various flaking patterns. 

f-'faking Intensity 

The final technological element to be discussed in this chapter is "flaking 

intensity," a variable designed to quantify the human energy expended in the knapping of 

a projectile point (and a proxy measurement, in essence, for craftsmanship [see 

discussion in Chapter 5]). In the Colorado - Utah sample, mean flaking intensity indexes 

(FI) for each physiographic zone are as follows: Great Basin (0.25); Great Basin 

mountains (0.29); Colorado Plateau (0.30); Rocky Mountains (0.29); and Plains (0.28). 

Density functions for the variable in each region are shown in Fig. 8.6, and help illustrate 

what the above figures convey—that only one region stands out from the rest in terms of 
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flaking intensity index; the Great Basin. A series of t-tests confirm that the mean Great 

Basin FI value is significantly lower—and thus investment in final stage projectile point 

production is lower—than in any other region (all pooled t probabilities = 0.00). No 

other comparison between regions yields a significant difference. 

Fig. 8.6. Density plot of flaking intensity by region 
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If environmental zone is introduced to the discussion, mean Fl values for various 

environments are as follows; shrublands (0.26); foothills (0.28); mountain parks (0.30); 
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montane (0.31); subaipine (0.28); alpine (0.27); and grasslands (0.28). The "lumped 

zone" variable that condenses the five mountain zones into "low mountains" and "high 

mountains" yields identical mean FT values of 0.29 for the two. The only statistically 

significant differences between environmental zones are those between shrublands and 

parklands (pooled t = 2.88, 215 df, p = 0.00); shrublands and the montane zone (pooled t 

= 2.27, 165 df, p = 0.02); and shrublands and grasslands (pooled t = 2.28, 352 df, p = 

0.02). These results are consistent with the finding that Great Basin (shrublands) 

fiintknapping intensity is lower than that of other regions. 

Bringing raw material into the equation (Fig. 8.7) reveals that among the four 

primary stone types in the project area, chert tends to show the greatest energy 

investment (mean PI = 0.30), quartzite and obsidian next most (PI for both is 0.27), and 

basalt least (FI = 0.22). Considering the sample as a whole, these figures translate into 

statistically significant differences between all pairs of materials except for quartzite and 

obsidian, indicating that raw material exerts significant control over the workmanship 

expressed in a given stone. That quartzite and obsidian do not differ in this regard is 

surprising given that obsidian is readily controlled during fiintknapping, while grainier 

quartzite can impose more knapping constraints. 
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Fig. 8.7. Density plot of flaking intensities for four primary raw material types 
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Going a step further and comparing differences in PI of various stone types by 

region adds information to the piaure (Table 8.8). 

Table 8.8. Mean flaking intensity indexes for primary raw materials, by region 

Region Chert Quartzite Obsidian Basalt 
Great Basin 0.30 wm 0.26 0.19 
Great Basin mnts. 0.29 0.27 0.29 
Colorado Plateau 0.32 0.28 Hi 
Rocky Mountains 0.31 027 B S 
Plains 0.30 0.26 K 0.25 

Note: shaded values have n < 5 and are considered unreliable 
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The data show both consistencies and regional differences in the flintknapping 

investment made in various raw materials. Chert is inevitably subject to greater 

flintknapping energy investment than other stone types. In all regions but the Great 

Basin mountains, chert is statistically significantly more intensively reduced than any 

other raw material (this and all other results reported in this section based on a t-test, with 

pooled variance t, and a 95% confidence interval). Basah, on the other hand—at least 

where it is found with some fi^equency—shows the lowest investment in flintknapping of 

any stone type. This difference is significant in the Great Basin, where basalt is invested 

with far less flintknapping energy than chert or obsidian, and on the Plains, where it 

likewise shows a much lower energy investment than chert (though not less reduced than 

quartzite, another inherently coarse material). 

The above figures help to show why, in the sample as a whole, obsidian and 

quartzite show identical FI values; however, they do little in the way of suggesting 

explanations for why this might be so. The Great Basin contributes a low FI value, while 

the Great Basin mountains, the only other region to contribute significantly to the total 

assemblage of obsidian points, yield a higher value. The two indexes average out to a 

moderate value for obsidian on the whole. FI values for quartzite vary less fi-om region 

to region—they are everywhere lower than those for chert, and they are moderate overall. 

The issue then shifts fi'om why obsidian and quartzite yield similar FIs in the sample 

overall, to why obsidian (and basalt, for that matter) shows such a low degree of 

flintknapping energy investment in the Great Basin. 
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Within a given material class, there can be substantial variability in flaking 

intensity from region to region. For example, although chert is always unequalled in FI, 

the material shows greater energy investment on the Colorado Plateau than in the 

adjacent Great Basin mountains. Basalt, unsurpassed in its low FI, shows significantly 

greater energy investment in projectile point knapping on the Plains than in the Great 

Basin. It was reported earlier that whereas basalt points from the Great Basin were 

almost exclusively irregularly or randomly knapped, those from the Plains were 

invariably either collaterally or horizontally flaked. Apparently the formality of the 

patterning seen on points from the Plains also entailed a greater energy investment in 

knapping. 

Obsidian, finally, is only found in significant quantities in the Great Basin and 

Great Basin mountains. Projectile points from the two contexts show a significant 

difference in flaking intensity, with the latter showing greater intensity than the former. 

This is a particularly interesting result, because as has been mentioned in previous 

sections, obsidian from the Great Basin has typically traveled much farther from its 

source than has that found in the Great Basin mountains. Intuitively, it might be expected 

that material that has moved farther from its original source would show evidence for 

greater energy expenditure in knapping than that from more local sources, but these 

results suggest that this may not be the case with obsidian in the two most westerly 

regions of the project area. 

Having examined the relationship between general raw material types and flaking 

intensities, it will be useful to conclude this analysis by comparing flaking intensity 
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indexes of projectile points made of local versus exotic raw materials, both in the sample 

as a whole and within physiographic regions. In the Colorado - Utah assemblage overall, 

there is no difference in the intensity with which local and exotic materials were knapped 

(mean local flaking intensity = 0.28; mean exotic flaking intensity = 0.27). Moreover, as 

Table 8.9 and Fig. 8.8 convey, there are no real differences in flaking intensities of local 

(< 80 km to source) and exotic (> 80 km to source) materials within any region. 

Table 8.9. Flaking intensity statistics for local and exotic stone, by region 

Region 
Distance-to-Source 

N Min. Max. Median Mean S.D. 

Great Basin 
Local 39 0.08 0.40 0.22 0.23 0.07 

Exotic 45 0.11 0.39 0.25 0.25 0.07 
Great Basin Mnts. 

Local 49 0.19 0.41 0.29 0.29 0.05 
Exotic J 0.22 0.30 0.28 0.26 0.04 

Colorado Plateau 
Local 33 0.15 0.47 0.31 0.31 0.07 

Exotic 2 0.24 0.29 0.26 0.26 0.04 
RoclQr Mountains 

Local 85 0.16 0.64 0.28 0.30 0.08 
Exotic 17 0.19 0.35 0.26 0.27 0.05 

Plains 
Local 66 0.06 0.55 0.27 0.28 0.08 

Exotic 45 0.20 0.48 0.28 0.30 0.07 

In the Rockies, Colorado Plateau, and Great Basin mountains, flaking intensities 

are slightly higher for local materials than they are for exotic materials. In the lowland 

Great Basin and Plains, flaking intensities are slightly lower for local materials than they 
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Fig. 8.8. Flaking intensities of local vs. exotic raw materials, by region 
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are for exotics. In no case, however, does a t-test demonstrate a statistically significant 

difference in flaking intensity exhibited by local and exotic raw materials. 

To summarize findings related to energy invested in the knapping of projectile 

points, it was observed first that only the Great Basin is distinguished from other regions 

of the project area on the basis of its low FI (and thus low overall investment in 

knapping). Chert was shown to be everywhere more intensively knapped than other 

materials, and to be more intensively knapped on the Colorado Plateau than in the Great 

Basin mountains. Basalt inevitably shows the lowest knapping energy expenditure of any 

stone type, although Plains points of the material show better workmanship than do Great 

Basin specimens. Obsidian, finally, is unintensively worked in the Great Basin—more so 

even than in the adjacent Great Basin mountains, which are typically closer to sources of 

that lithic material. 

Discussion and Conclusions 

This chapter has explored regional and environmental variability in five key late 

Paleoindian projectile point technological variables—heat treatment, basal grinding, 

blank form, flaking pattern, and flaking intensity. These five elements yield data that 

address, to varying degrees, the two questions that drive this research: the extent to 

which the Southern Rockies were occupied during the late Paleoindian period; and the 

nature of that use. 
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Extent of Late Paleoindian Occupation of the Southern Rockies 

Like studies of raw materials presented in Chapter 7, regional and environmental 

comparisons of technological characteristics of projectile points most obviously support 

the view that there was a full-time human presence in the Southern Rockies, 10,000 -

7,500 B.P. (refer to Table L3). Most, though not all of the variables discussed in this 

chapter are expressed uniquely in the Rockies, suggesting that point makers spent enough 

time in the region that they adopted technological innovations to improve hunting 

success, and/or were sufficiently isolated from neighbors that their technology took on 

unique characteristics through simple "drift." Importantly, however, many Rocky 

Mountain projectile points do not conform to the dominant mountain patterns for any or 

all variables. These specimens probably represent use of the mountains by groups 

otherwise adapted to adjacent lowlands of the Plains and/or Far West, although 

technological data cannot effectively resolve whether such use was seasonally-based or 

more sporadic. 

The data that most clearly support the notion that late Paleoindian groups used the 

Rockies on a full-time, year-round basis derive fi-om regional comparisons of heat 

treatment, blank form, and flaking pattern. Heat treating, first, charaaerizes a greater 

percentage of Rocky Mountain projectile points than specimens from any other region. 

Although the difference is not statistically significant (perhaps in part because chert 

sample sizes are very small for some regions), Angostura and Eden/Firstview points from 

Rocky Mountain contexts do show a statistically greater association with heat treatment 

in the Rockies than on the Plains where they are also found. 
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When projectile point blank forms (biface vs. flake) are compared across regions, 

the Rocky Mountains, along with the Great Basin and Great Basin mountains, exhibit 

among the highest percentages of flake blanks. This Rocky Mountain trend toward using 

a greater percentage of flakes as blanks is different that that seen in the immediately 

adjacent Plains to the east or Colorado Plateau to the west, both of which are heavily 

dominated by use of the bifacial blank. Furthermore, when projectile point types are 

considered, the two most common Rocky Mountain types—Angostura and Jimmy 

Allen/Frederick—are made on flakes 10 - 20% more often than types associated with the 

Plains (e.g., Eden/Firstview and Goshen/Plainview), and 20% less often than GBS, the 

most common Far Western point type. 

Dominant flaking pattern also distinguishes the Rocky Mountains from other 

regions in the project area. Whereas the majority of Rocky Mountain projectile points 

show an oblique pattern, the dominant Great Basin, Great Basin mountain, and Colorado 

Plateau pattern is irregular, while the Plains are characterized by diversity in flaking 

patterns. The Rockies are also different from the other regions in that the dominant 

oblique flaking pattern there cross-cuts both common material types (quartzite and chert). 

In other regions, the predominant flaking pattern is generally associated with the 

predominant material, while alternative flaking patterns are typically associated with 

more pooriy represented raw materials. 

Finally, it is telling that obliquely flaked points in Rocky Mountain contexts 

moved significantly shorter distances across that landscape than points knapped with any 

other flaking pattern (as measured via distance to lithic raw material source). This 
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suggests a greater familiarity with raw material sources—gained through more extensive 

occupation—by those who manufactured points with the hallmark Rocky Mountain 

flaking pattern than by those who made points with alternative flaking schemes. 

While it is indeed the case that heat treatment, blank form, and flaking pattern can 

all be shown to uniquely characterize dominant bodies of Southern Rocky Mountain 

points, which is accepted here as indicative of full-time occupation, it is also the case that 

other variants share features in common with points fi-om adjacent regions. Heat 

treatment, for example, characterizes only a minority of Rocky Mountain specimens, 

even if that minority comprises a greater percentage of the assemblage than in any other 

region. Non heat treated points from the Rockies, then, share this characteristic (or lack 

thereof), with specimens from all other regions of the project area. Similarly, while the 

flake blank form is more common in the Southern Rockies than in the adjacent Plains and 

Colorado Plateau, bifacial blanks are also well-represented in the Rockies. Such 

specimens are indistinguishable on this basis from their even better-represented 

counterparts to the east and west and could represent an affiliation between the Rocky 

Mountains and these regions. 

Finally, although the parallel-oblique flaking pattern predominates in the Rockies, 

other flaking patterns (collateral, parallel-horizontal, and irregular/random) are present in 

the region in percentages ranging fi-om 8 - 16%. All four patterns are common on the 

Plains to the east, while the irregular pattern dominates the Far Western regions. Non 

obliquely-flaked mountain points of all types could thus be affiliated with the Plains, 

while irregularly flaked ones could be affiliated with regions to the west. Additionally, 
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the greater distance traveled in the Rockies by projectile points with non-oblique flaking 

patterns versus those with oblique flaking suggests that makers of those points were less 

familiar with the mountain landscape than oblique points makers, which in turn suggests 

a less than full-time commitment to the region. 

In none of these instances, it must be reiterated, is it possible to suggest whether 

non-dominant traits in the Rockies index seasonal versus sporadic visitation on the part of 

groups based in adjacent lowlands. The presence of common lowland projectile point 

characteristics in Rocky Mountain settings is consistent with the view that such visitation 

occurred, but the data are too ambiguous to support more specific inferences about its 

frequency or intensity. 

Nature of Late Paleoindian Use of the Southern Rockies 

This discussion of late Paleoindian use of the Rockies (and adjacent regions) 

evaluates the data presented in this chapter according to technological and land use 

correlates in Tables 3.3 - 3.5. First, dominant projectile point technological 

characteristics in each region of the project area are compared to those listed under the 

"foraging" and "collecting" columns of Table 3.3. Second, those regional characteristics 

are assigned to one land use strategy or the other on the basis of how well they 

approximate the listed correlates. This procedure is followed only for projectile point 

variables that differ significantly on a regional basis and that are potentially related to 

land use, thus eliminating heat treatment and flaking pattern (but not presence/absence of 

flaking pattern) from consideration. 
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The incidence of fully ground projectile point bases is high and statistically 

identical in the Southern Rockies, Great Basin, Great Basin mountains, and Plains, but it 

is significantly lower in the Colorado Plateau. More thorough basal grinding reflects 

greater attention to the projectile point hafting element, a characteristic associated with 

the collector end of the land use spectrum. By extension, therefore, on the basis of basal 

grinding the Southern Rockies, Great Basin, Great Basin mountains and Plains fall nearer 

the collector end of the continuum, and the Colorado Plateau the forager end. 

A regional evaluation of projectile point blank form shows a significant difference 

between the Rockies, Great Basin, and Great Basin mountains on the one hand and the 

Plains and Colorado Plateau on the other. The first three regions, as well as the low 

Rocky Mountain environment, show substantially greater representation of the flake 

blank form; the latter two plus the high Rockies, significantly more bifacial blanks. The 

difference does not appear to be attributable to either lithic raw material type or to the 

distance that raw materials moved from their source, which strengthens the inference that 

it may be related instead to land use. 

In terms of correlates in Table 3.3, flake blanks imply reduced craftsmanship and 

less energy investment in projeaile point production. Bifacial blanks, on the other hand, 

tend to be associated with better workmanship and greater energy investment in 

knapping. On the basis of blank form, therefore, the Rockies overall, the low Rockies in 

particular, and the Great Basin and Great Basin mountains are more closely affiliated 

with the forager land use system, and the remaining regions and the high Rockies with a 

logistically-organized collecting system. 
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When presence/absence of patterning of flaking is evaluated, the Rocides, Plains, 

and Colorado Plateau all show a predominance of patterned flaking, while the Great 

Basin and Great Basin mountains are dominated by unpattemed projectile points. Like 

blank form, this appears not to be a function of material type (since, for example, 

obsidian is the easiest stone type to control in knapping, but it exhibits unpattemed 

flaking almost 70% of the time). Also like blank form, distance-to-raw material source is 

apparently unrelated to the presence or absence of a flaking pattern. Again, these 

findings strengthen the possibility that land use strategy may be a key determinant of this 

characteristic. 

Like flake blanks, unpattemed flaking correlates with low craftsmanship and a 

lesser energy investment in projectile point production, and ultimately with a land use 

strategy more akin to foraging. Pattemed flaking, by comparison, reflects a greater 

investment in the craftsmanship of the projectile point, which is affiliated with a collector 

land use system. Pattemed flaking in the Rockies, Plains, and Colorado Plateau, then, 

shows an emphasis on collecting, and the unpattemed flaking of the Great Basin and 

Great Basin mountains an emphasis on foraging. A deviation from these norms in the 

form of substantially lower representation of patterned flaking in quartzite on the Plains 

and reduced patteming in chert in the Rockies could reflect periodic (e.g., seasonal) 

changes in the predominant land use strategy of the regions. 

The final variable examined in this chapter, flaking intensity, is significantly 

lower in the Great Basin than in any other region of the project area. The Rockies, 

Plains, Colorado Plateau, and Great Basin mountains are all indistinguishable from one 
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another in energy invested in the knapping of projectile points, and the high and low 

Rockies are likewise statistically identical. A low flaking intensity value, like that of the 

Great Basin, correlates with a reduced emphasis on craftsmanship, which again correlates 

with the forager end of the land use spectrum. The higher values of the other regions 

suggest greater investment in flintknapping and an association with the collector strategy. 

The four technological variables that illuminate the nature of late Paleoindian land 

use in the Southern Rockies and adjacent regions converge to paint a consistent picture in 

the case of some regions, but not others (Table 8.10). All four characteristics suggest, for 

example, that the dominant land use strategy on the Plains was collector-oriented, while 

three of four indicate that the Rockies and Colorado Plateau would have been occupied 

using the collector strategy. For the Great Basin, on the other hand, three of four 

characteristics are indicative of a forager land use strategy. The Great Basin mountains 

split the difference, with two variables consistent with a forager system of land use and 

two with a collector. 

Table 8.10. Summary of technological variables and land use, by region 
(C = collector strategy; F = forager strategy) 

Region Basal 
Grindine 

Blank 
Form 

Flaking 
Pattern 

Flaking 
Intensity 

C F C F C F C F 
Great Basin X X X X 
Great Basin mountains X X X X 
Colorado Plateau X X X X 
Rockies X X X X 
Plains X X X X 
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It is critical to conclude this chapter by making two points. First, it should not be 

considered surprising that some regions do not exhibit exclusively forager or exclusively 

collector technological characteristics. The projectile point technology - land use 

correlates presented in Table 3.3 are guidelines, but it is not expected that every variable 

recorded over the course of this research will mesh perfectly with those in the table, nor 

even that every proposed technological correlate will properly predict land use strategy. 

Moreover, as emphasized in Chapter 3, "foraging" and "collecting" are not mutually 

exclusive land use options, such that even if groups practiced one of them most of the 

time, they may have adopted an alternative at other times. This would result in variable 

archaeological signatures on the landscape. 

Second, this chapter and the five variables discussed in it are only the first of three 

total chapters and numerous other variables to address technological attributes of 

Colorado - Utah projectile points. Chapter 9 focuses on projectile point dimensions and 

Chapter 10 on projectile point condition and reworking. The final assessment of the 

probable land use strategy of the Southern Rockies and adjacent regions will be made 

only after all of those data have been reported, in summary Chapter 11. The interim 

summary presented above, therefore, is a work-in-progress, synthesizing and interpreting 

only what the data explored in this chapter support. 
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CHAPTER 9 

LATE PALEOINDIAN PROJECTILE POINTS: 
QUANTITATIVE TECHNOLOGICAL VAIUABILITY 

Projectile point measurements, like qualitative observations, have the potential to 

contribute to understanding of the extent, and especially the nature of late Paleoindian 

land use in the Southern Rockies. Basic dimensions can be compared across regions to 

determine whether specimens from the Rockies are systematically larger, smaller, or 

otherwise distinct from specimens from adjacent regions, ahhough as discussed in the 

final section of the chapter, there are limitations to this line of inquiry. More 

significantly, metric data can be assessed in light of predictions offered in Table 3.3 

linking point characteristics to inferences about land use strategies of late Paleoindian 

groups in the Rockies and adjacent regions. 

The chapter is structured around eight quantifiable charaaeristics, selected as 

representative of the 17 total ratio-scale observations recorded for each projectile point 

(refer to Chapter 5 and Appendix B): maximum dimension (DMax), basal width (BW), 

maximum width (MW), maximum thickness (MT), concavity depth (CD), edge-grinding 

index (EGLINDX), stemilength ratio (StemRat), and weight (WOT). Together, these 

variables yield a relatively complete and multi-faceted picture of a given projectile point, 

while also limiting ensuing regional/environmental comparisons to a manageable level. 

Five of the above measurements record straightforward projectile point 

dimensional data (Dmax, BW, MW, MT and Wgt). The other three capture subtler 

variability in the degree of concavity or convexity of the base, the percentage of the edge 
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subjected to grinding, and the percentage of the total length of the projectile point that is 

made up of the stem. Of the targeted measurements, BW and CD are compared for 

artifacts in any condition; the others only for complete points. Stemrlength ratio, of 

course, is applicable only to projectiles with a stemmed morphology. 

Regional Environmental Variability in Quantitative Projectile Point Characteristics 

The chapter necessarily begins with a number of data tables, reporting (a) 

summary statistics for the aforementioned variables across the regions and environments 

of the project area (Table 9.1), (b) probabilities obtained by comparing each variable's 

mean (or median, depending on the distribution) between regional/environmental pairs 

(Table 9.2), and (c) summary statistics for the eight most common projectile point types 

(Tables 9.3 - 9.10). Collectively, the data in these tables provides the means for 

identifying and understanding geographically-based quantitative variability in the 

Colorado - Utah projectile point sample. 

Table 9.1. Basic statistics for eight quantitative observations (all point types) 

Variable ALL Great GB CO Rockies, Rockies, Rockies, Plains 
Statistic Basin Mnts. Plateau ALL Low Hieh 

DIVfax (mm) 
N 348 95 71 29 54 33 18 99 
Min 22.60 22.60 25.00 27.70 26.00 29.40 26.00 30.10 
Ma.x 182.00 99.10 182.00 68.30 94.20 79.80 69.00 112.20 
Median 45.35 40.30 38.80 41.20 52.40 52.10 51.65 50.90 
Mean 48.28 42.87 44.89 43.66 52.51 51.84 50.41 54.96 
S.D. 17.03 14.85 21.50 10.27 12.89 10.47 11.88 16.34 

BW (mm) 
N 589 111 100 42 130 65 59 206 
Min 5.90 5.90 7.90 8.60 8.90 9.40 9.60 8.80 
Max 31.60 26.70 29.60 22.20 26.40 24.60 26.40 31.60 
Median 16.20 14.60 15.85 15.00 16.00 15.00 17.10 17.60 
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Variable ALL Great GB CO Rocides, Rocides, Rockies, Plains 
Statistic Basin Mnts. Plateau ALL Low Hieh 

Mean 16.41 14.70 16.21 15.12 16.59 15.72 17.81 17.58 
S.D. 3.79 3.80 3.77 3.18 4.07 3.62 4.28 3.29 

IVIW (mm) 
N 348 95 71 29 54 33 18 99 
Min 10.70 14.30 17.10 16.00 10.70 13.60 10.70 13.60 
Max 36.20 36.20 35.20 32.50 30.30 29.10 28.30 31.60 
Median 21.20 21.70 23.20 20.90 21.15 21.60 19.85 20.10 
Mean 21.69 21.94 23.50 21.37 21.19 21.54 20.22 20.53 
S.D. 4.07 4.54 3.41 3.74 4.21 3.85 4.44 3.62 

MT (mm) 
N 348 95 71 29 54 33 18 99 
Min 3.40 4.50 4.70 4.80 3.40 3.80 3.40 4.10 
Max 11.40 11.00 11.10 11.40 10.70 10.70 7.90 9.60 
Median 6.80 7.00 7.00 6.70 6.80 7.10 5.95 6.60 
Mean 6.83 7.05 6.85 7.19 6.72 7.14 5.92 6.57 
S.D. 1.29 1.23 1.09 1.59 1.64 1.65 1.30 1.10 

CD (mm) 
N 586 111  99 42 128 63 59 206 
Min -8.20 -7.80 -7.20 -4.90 -7.60 -7.60 -6.30 -8.20 
Max 12.60 12.60 11.50 6.30 5.30 3.60 2.50 5.60 
Median 0.0 2.90 0.00 0.00 -1.35 -1.20 -1.60 -0.60 
Mean 0.09 2.63 1.68 •0.38 -1.50 -1.32 -1.80 -0.96 
S.D. 3.10 3.47 3.59 1.85 1.85 1.73 1.78 2.12 

EGLINDX 
N 295 51 70 28 53 33 17 93 
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Max 1.00 1.00 1.00 0.72 0.56 0.56 0.48 0.61 
Median 0.33 0.38 0.37 0.32 0.37 0.39 0.32 0.28 
Mean 0.33 0.36 0.34 0.29 0.36 0.38 0.31 0.29 
S.D. 0.17 0.20 0.19 0.22 0.11 0.10 0.13 0.13 

StemRat 
N 255 87 60 23 16 11 4 69 
Min 0.14 0.14 0.17 0.32 0.27 0.29 0.27 0.14 
Max 0.79 0.79 0.66 0.59 0.55 0.55 0.48 0.50 
Median 0.41 0.40 0.47 0.46 0.44 0.44 0.45 0.31 
Mean 0.41 0.43 0.46 0.45 0.43 0.44 0.41 0.32 
S.D. O.IL 0.12 O.IO 0.08 0.08 0.08 0.09 0.08 

WGT(a) 
N 344 95 71 29 54 33 18 95 
Min 1.20 2.30 3.10 2.40 1.20 3.20 1.20 2.10 
Max 68.10 27.20 68.10 18.00 24.60 17.70 11.70 22.20 
Median 6.50 5.30 6.00 5.90 8.35 8.40 7.90 7.60 
Mean 7.83 6.92 7.65 7.29 8.67 8.88 7.31 8.57 
S.D. 5.49 4.81 8.11 3.98 4.45 3.92 3.28 4.48 



Table 9.2. Statistical significance of regional/environmental differences in 
quantified observations (probabilities highlighted when p < .05) 

Regional/Environmental 
Pairs 

DMax* BW^ MW' MT^ CD" EGL 
INDX* 

Stem 
Rat^ 

Wgt* #of 
Dif.« 

Plains/Great Basin (Sim ill fffiO mil m Qi0Q 8 
Plains/GB mountains wm 0100 wm O.IO m ii 7 
Piains/CO Plateau iii} m 0.28 mm 0.20 0.44 m 0.11 4 
Rockies/Great Basin wm 'wm 0.32 0.18 iDUD 0.82 0.94 4 
Roci(ies/GB mountains iii 0.47 iii 0.60 iii 0.74 0.23 iii 4 
Roci{ies/CO Plateau m 0.85 0.21 W 0.27 0.30 0.09 3 
Plains/Rockies 0.69 wm 0.31 0.49 !ii} ilM m 0.75 4 
Great Basin/GB mnts. 0.55 ii; mt 0.30 tm 0.46 0.10 0.15 3 
Great Basin/CO Plateau 0.33 0.52 0.54 0.60 oid 0.22 0.36 0.20 
GB mnts./CO Plateau 0.21 O.IO w 0.22 wm 0.39 0.77 0.88 2 
Hich/Low Rockies L 0.84 i!i) 0.27 wm 0.17 0.08 0.60 0.31 2 

Modiaii values compared in Kruskal-Wallis One-Way ANOVA 
* Mean values compared in t-test 
* Nimiber of variables that differ significantly between the regions 

Table. 9.3. DMax (mm) by point type* Table. 9.4. MW (mm) by point type* 

Type N Med. Type N Mean 
Angostura 33 57.60 ScottsblufT 20 23.05 
J.A./Fred 12 55.55 C.B. Stem 10 22.79 
Eden/Fstv 45 48.70 GBS 132 22.49 
ScottsblufF 20 41.70 J.A./Fred 12 22.15 
C.B. Stem 10 41.00 Angostura 33 20.97 
GBS 132 37.85 Eden/Fstv 45 18.70 

•Tvpes with S > 10 obsenations 'Types with N' i 10 observations 

Table. 9.5. MT (mm) by point type* Table. 9.6. Wgt (g) by point type* 

Type N Mean Type N Med. 
GBS 132 7.09 Angostura 33 8.80 
Angostura jj 6.91 J.A./Fred 11 6.70 
C.B. Stem 10 6.78 C.B. Stem 10 6.15 
Eden/Fstv 45 6.22 Eden/Fstv 45 5.80 
Scottsbluff 20 6.15 GBS 132 5.55 
J.A./Fred 12 5.37 Scottsbluff 19 5.40 

•Tvpes with X i 10 observations •Types with N > 10 observations 
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Table. 9.7. BW (mm) by point type* 

Type N Mean 
J.A./Fred 42 21.53 
Gosh/Plv 18 20.30 
Scottsbluff 28 18.97 
Eden/Fstv 65 17.49 
C.B. Stem 20 16.20 
HG/Hask 14 15.32 
GBS 153 14.49 
Angostura 56 14.48 

•Tvpes with N i. 10 obsirvations 

Table 9.9. StemRat by point type* 

Type N Mean 
GBS 132 0.47 
C.B. Stem 10 0.46 
Scottsbluff 20 0.33 
Eden/Fstv 45 0.30 

•Types with N" i 10 observations 

Table. 9.8. CD by point type* 

Type N Med. 
HG/Hask 14 3.15 
GBS 153 3.10 
Eden/Fstv 65 0.00 
Scottsbluff 28 0.00 
Angostura 55 -1.60 
Gosh/Plv 18 -2.20 
C.B. Stem 20 -2.25 
J.A./Fred 41 -3.50 

•Types with N' 2 10 obser\'ations 

Table 9.10. EGLINDX by point type* 

Type N Med. 
GBS 75 0.43 
Angostura 33 0.35 
Scottsbluff 19 0.31 
Eden/Fstv 42 0.27 

•Types with X 2 10 observations 
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Two observations must be noted from the outset. First, in regional comparisons 

of quantitative characteristics (Table 9.1), sample sizes for the Colorado Plateau and the 

low and high Rockies are small compared to other regions (n < 30 for most tests). 

Because larger sample sizes increase the likelihood of demonstrating statistically 

significant differences between any two variants, comparisons of quantitative variables 

involving the Colorado Plateau and low and high Rockies are inherently less likely to 

yield significant results (p < 0.05) than are comparisons of better-represented 

geographical areas. 

Second, and along the same lines, two variables—BW and CD—stand out in 

Table 9.2 as most often differing significantly between regions. An important reason for 

this may be that these two observations were recorded for all projectile points, and not 

just complete specimens as was the case for the other variables. Their sample sizes are 

thus much larger, which again makes it more likely that even small differences will yield 

statistically significant results when compared by t-test or ANOVA. 

Turning now to regional and environmental variability in quantitative projectile 

point characteristics, and beginning in the eastern part of the project area, the Plains differ 

in more respects from both the Great Basin and Great Basin mountains than any other 

geographical pair. The Plains specimens are significantly longer and heavier than their 

counterparts in the two westernmost regions, and they have greater basal widths (BW) 

and smaller maximum widths (MW). The Plains points are also significantly thinner than 

Great Basin artifacts (although they do not differ in thickness from Great Basin mountain 

specimens). Plains projectile points differ from Great Basin and Great Basin mountain 
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artifacts in other regards as well; concavity depths are smaller (Plains points are concave 

where GBS points are convex); stems make up a smaller proportion of the length; and a 

lower percentage of the edge is ground. 

When compared to Colorado Plateau specimens. Plains points differ in some of 

the same regards as they do from those in the two Far Western regions, although they 

differ in fewer respects overall. The Plains points are again significantly longer, thinner, 

and have greater basal widths than Colorado Plateau artifacts, and they have 

proportionally shorter stems than specimens from farther west. Variables that do not 

differ between the Plains and Colorado Plateau that did vary between the Plains and the 

other Far Western regions include MW, CD, EGLINDX, and Wgt, although it should be 

emphasized again that small Colorado Plateau samples may be partially or wholly 

responsible for the fewer statistically significant results. 

A glance at Tables 9.3 - 9.10 reveals that Eden/Firstview and Jimmy 

Allen/Frederick, the two most common Plains projectile point types, and GBS (most 

common in the Far West), can account for the aforementioned regional dimensional 

differences. Both predominant Plains types are longer, heavier, wider, and thinner than 

GBS, and both have greater BW, smaller MW and CD, shorter StemRat, and lower 

EGLINDX than GBS. Jimmy Allen/Frederick contributes particularly to the greater 

weight and smaller CD of Plains points, as the type is heavier and more deeply concave 

than Eden/Firstview. 

Like Plains projectile points, those from the Southern Rocky Mountains are 

significantly longer than specimens from all three Far Western zones, and heavier than 
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those from the Great Basin and Great Basin mountains. The basal widths of Rocky 

Mountain points are greater than those from the Great Basin and Colorado Plateau, but 

they are statistically equivalent to those of the Great Basin mountains. Maximum width 

of Rocky Mountain artifacts is significantly lower than that of Great Basin mountain 

points, but maximum widths of Rocky Mountain, Great Basin, and Colorado Plateau 

specimens are statistically equivalent. Concavity depth is greater in the Rockies than in 

any of the three western zones. Three variables—stem ratio, edge-grinding index, and 

maximum thickness—do not vary between the Rocky Mountains and the Far West. 

The differences between Rocky Mountain and Great Basin/Great Basin 

mountain/Colorado Plateau projectile points are largely related to quantitative 

differences between Angostura and Jimmy Allen/Frederick points (the two most common 

Rocky Mountain point types) on the one hand, and GBS points so characteristic of the 

Far West on the other. Angostura and Jimmy Allen/Frederick are both much longer and 

heavier than GBS, and they both have a lower CD (indicating greater concavity). The 

larger BW of mountain specimens, however, versus Great Basin and Colorado Plateau 

ones, is attributable exclusively to Jimmy Allen/Frederick, which exhibits the greatest 

BW of any point type. Angostura's BW is statistically identical to that of GBS. 

One intriguing finding related specifically to the presence of GBS in the Rockies 

vis-a-vis regions to the west must be noted. It was just observed that the greater size of 

Rocky Mountain points is attributable primarily to the presence there of always-large 

Angostura and Jimmy Allen/Frederick points (compared with the presence of much 

smaller GBS in the Far West). In fact, the larger size of the Rocky Mountain specimens 
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when compared to western regions cross-cuts the GBS point type. GBS, one of only two 

point types present (with n > 10) in more than one region, is significantly longer, wider in 

maximum width, thicker and heavier in Rocky Mountain contexts than it is in the Far 

West. When points of this type were manufactured/used in the Rockies, their dimensions 

resembled those of more common mountain types. 

Rocky Mountain projectile points differ from those from the Plains on the basis 

of four variables, only one of which is dimensional: basal width (specimens from the 

Rockies have significantly narrower basal widths than do Plains points). Remaining 

Rocky Mountain/Plains variability is seen in the smaller basal concavity index (greater 

overall concavity), greater stemilength ratio and greater degree of edge-grinding of the 

Rocky Mountain artifacts. The maximum length, weight, width, and thickness of Rocky 

Mountain and Plains projectile points are statistically indistinguishable for the two 

regions. 

The difference in BW between Southern Rockies and Plains projectile points can 

be attributed to the significant presence of Angostura (with the lowest BW of any type) in 

the mountains, and Eden/Firstview, Goshen/Plainview, and Scottsbluff on the Plains, all 

of which have significantly greater BWs than Angostura. Jimmy Allen/Frederick, found 

in both the Rockies and Plains in significant numbers, has the greatest BW of any point 

type, but its value does not vary between the two regions. This is true, in fact, for all 

eight characteristics listed in Table 9.1: Jimmy Allen/Frederick points from the Rockies 

and Plains are indistinguishable from one another. This pattern differs from that noted 
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for GBS, which is larger and more robust in Rocky Mountain settings than in the Far 

West where it more often occurs. 

The significant difference between Rocky Mountain and Plains projectile point 

stem ratios are attributable to differences between Rocky Mountain GBS points and 

Eden/Firstview on the Plains. Long-stemmed GBS points have far greater stem ratios 

and grinding indexes than do short-stemmed Cody Complex artifacts. Differences 

between Rockies and Plains EGLINDX also result in part from the greater EGLINDX of 

Rocky Mountain GBS points, when compared to Eden/Firstview on the Plains. 

Angostura, too, however, has a substantially larger EGLINDX than does Eden/Firstview, 

which also contributes to the greater EGLINDX of Rocky Mountain specimens versus 

those from the Plains. 

Intra-Rocky Mountain variability (between the low foothills and parks and high 

montane, subalpine and alpine zones) is minimal in terms of the eight observations listed 

in Tables 9.1 and 9.2. Just two measurements are significantly different: basal width and 

maximum thickness. The high Rocky Mountain artifacts exhibit greater basal widths and 

lower maximum thicknesses than their low mountain counterparts, distinctions 

undoubtedly explained by the greater presence of Jimmy Allen/Frederick (with its 

greatest BW and lowest MT) in the high mountains versus the predominance of 

Angostura (with the second-to-lowest BW and second-highest MT) in the low. 

Turning now to the Far West, some quantitative differences distinguish among the 

Great Basin, Great Basin mountains, and Colorado Plateau, but they tend to be less 

pronounced than those outlined above involving the Plains and Southern Rockies. 
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Whereas the latter two regions typically differ from Far Western regions in four or more 

respects, no two Far Western regions differ from each other in more than three. The 

Colorado Plateau, with its small sample size, differs from the Great Basin mountains and 

Great Basin on the basis of just two and one variables, respectively. 

Concavity depth is the one characteristic that does differentiate all Far Western 

regions fi-om one another. The value for concavity depth is highest (in a positive 

direction, indicating convexity) in the Great Basin proper. It drops off significantly, but 

is still positive in the Great Basin mountains. In the Colorado Plateau, however, the 

mean concavity depth is slightly negative, indicating that the average projectile point 

base is slightly concave. Basal concavity increases (becomes more pronouncedly 

concave) in the Rockies, and then drops off again in the Plains (but is still concave, and 

more concave than points on the Colorado Plateau). 

The only other differences among Far Western regions are greater basal width and 

ma.ximum width of Great Basin mountain points relative to Great Basin points, and 

greater maximum width of Great Basin mountain points when compared to those from 

the Colorado Plateau. Other variables, including maximum dimension, thickness, edge-

grinding length index, stem ratio, and weight, do not differentiate among points from the 

Great Basin, Great Basin mountains, and Colorado Plateau. 

Because GBS points overwhelming dominate the assemblages of all three 

westernmost regions of the project area, differences in CD, BW, and MW between pairs 

of Far Western regions can, with one exception, be attributed to intra-GBS variability. 

The smaller CD (lesser convexity/greater concavity) of Colorado Plateau points versus 
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those in the adjacent Great Basin and Great Basin mountains results in part from the 

greater presence of Angostura points—which have a much smaller CD than GBS—in the 

most easterly of the three regions. Angostura makes up only 15% of the Colorado 

Plateau assemblage (Chapter 6), but that is a substantially greater percentage than any 

non-GBS type contributes to either the Great Basin or the Great Basin mountains. 

To summarize the above comparisons cross-regionally, and turning the focus to 

each of the eight variables in turn, it is certainly a key finding, first, that complete 

Paleoindian projectile points from both the Rocky Mountains and the Plains (particularly 

Angostura in the former and Eden/Firstview in the latter) are significantly longer in 

maximum dimension than complete points (generally GBS) from the Great Basin, Great 

Basin mountains, and Colorado Plateau. Furthermore, Rocky Mountain and Plains points 

do not differ from one another in this regard, nor do specimens from any of the three 

western regions differ from one another in terms of absolute length. 

This pattern is repeated with weight—points from the two eastern zones are 

heavier than those from the western zones—which, not surprisingly, suggests that length 

and weight are closely correlated. Regressing weight against DMax and the other three 

linear dimensions (BW, MW, and MT) confirms that this is the case. Maximum 

dimension accounts for 78% of variability in weight (r = 0.89, r^ = 0.78, f-ratio = 

1245.08, p = 0.00). The other three measurements account for just 7%, 38%, and 29% of 

variability in weight, respectively. The seeming exception provided by the Colorado 

Plateau, which does not differ significantly from either the Plains or Rockies in terms of 
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the weight variable, could be related to the small sample size of the Colorado Plateau 

assemblage. 

Like length and weight, maximum thickness also differentiates the Plains from 

two of the three Far Western regions, with the Plains specimens (including the stemmed 

Eden/Firstview form) consistently thinner than those from the Great Basin or Colorado 

Plateau. The low probability value (p = 0.10) obtained when comparing the Plains to the 

third western region (the Great Basin mountains), while not statistically significant with 

95% confidence, is nonetheless suggestive that Plains points may be thinner than Great 

Basin Mountain counterparts as well. Plains points are not significantly thinner than 

Rocky Mountain points, and Rocky Mountain points do not differ in thickness from those 

found in any other physiographic region. Paleoindian projectile points from the high 

Rocky Mountains are significantly thinner than those from the low Rockies—one of only 

two dimensions that distinguishes lower and higher elevation Rocky Mountain finds, and 

a function of the greater presence of thin Jimmy Allen/Frederick points at higher 

elevations. Thicknesses do not vary between any of the three westernmost regions. 

Evaluations of stem ratios show that as with thickness. Plains points differ from 

those from all other regions in that a much lower proportion of the Plains projectile point 

is made up of the stem. Thus, Plains specimens are longer in total length, but they have 

shorter stems than projectile points from the Great Basin, Great Basin mountains, and 

Colorado Plateau. This undoubtedly reflects the fact that the Plains are heavily 

dominated by projectile points of the Cody Complex, particularly Eden/Firstview, 
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whereas points from the Far West are typically GBS. By definition (see Chapter 4), 

Cody points have short stems, while GBS points have longer ones. 

What may be more significant about this finding is that with the exception of the 

Plains, the stem ratio for Rocky Mountain points does not differ from that for any other 

physiographic zone. When stemmed points are found in the Rocky Mountains, which is a 

comparatively uncommon occurrence, they tend to be proportionally similar to specimens 

from the Far West, and not to specimens from the Plains to the east. This is consistent 

with data presented in Chapter 6, that showed that short-stemmed Cody points are very 

rare in the Rockies, despite being prevalent on the adjacent Plains. Great Basin Stemmed 

points, while also somewhat rare, were nonetheless found about twice as often in the 

Rockies than Eden/Firstview points were—a likely source of the similarity between 

Rocky Mountain stem ratios and those from the western regions. 

Finally, regarding stem ratios, it should be noted that there is a clear relationship 

between the stem ratio and the edge-grinding index. When stem ratios are small, edge-

grinding indexes are small; when one is large, the other is large as well. This is to be 

expected, since if basal grinding is present, it is generally present along the margins of 

that portion of the point that will be seated in the shaft—the stem. Thus, if the stem 

makes up a smaller part of the complete point (as it does, for example, on the Plains), 

then a smaller EGLFNDX value is likely to be obtained. A linear regression of the two 

variables confirms the strength of this relationship, with r = 0.79 and r^ = 0.63 (f-ratio = 

320.77, p = 0.00). 
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The most significant finding relative to the maximum width dimension is that late 

Paleoindian projectile points from the Great Basin mountains are significantly wider than 

those from any other region. The only other regional pair to differ significantly from one 

another in this regard is the Plains/Great Basin pair, with specimens from the western 

lowland region wider than those from the eastern lowlands. Basal width, on the other 

hand, distinguishes between almost every combination of regional pairs, with the 

exception of those that include the Great Basin mountains. Basal widths of Great Basin 

mountain projectile points are not significantly different from those of Rocky Mountain, 

Great Basin, or Colorado Plateau points, although they do differ significantly from basal 

widths of Plains artifacts. 

Influence of Raw Material on Projectile Point Characteristics 

Lithic raw materials used to manufacture projectile points have the potential to 

have affected the ultimate size and shape of projectile points in the project area. To 

explore whether any such raw material-related variability exists across the Colorado -

Utah project area, projectile points were divided into two morphological groups 

(lanceolate and stemmed), and dimensional attributes of each group were compared 

across the four basic raw material types identified for the research (chert, quartzite, 

obsidian and basalt [see Chapter 7]). 

Within the lanceolate group, of the eight variables listed in Table 9.1, only two 

show any significant differences among the various raw materials, and then only in terms 

of one stone type: obsidian. DMax and Wgt of obsidian lanceolate points are 
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significantly smaller (p < 0.05) than those of chert, quartzite, or basalt. In all other 

respects, obsidian points are indistinguishable from those made of the other three 

materials. Chert, quartzite and basalt lanceolate points are indistinguishable from one 

another in all quantitative characteristics. 

There is more variability among stemmed points, but again, most of it involves 

deviations of obsidian vis-a-vis the other three materials. Like lanceolate points, 

stemmed obsidian specimens are shorter and lighter than those made of other materials (p 

< 0.05). Stemmed obsidian points are also narrower at the base and have a greater stem 

ratio and edge-grinding inde.x than specimens of other stone types. Obsidian and 

quartzite specimens are significantly thicker than chert and basalt ones, and obsidian and 

basalt projectile points have bases that are more convex than those of chert and quartzite 

points. Basalt specimens are significantly wider (in MW) than chert points, and chert 

points are lighter than quartzite. In other regards, chert, quartzite and basalt stemmed 

points are similarly configured. 

The observation that obsidian projectile points, both lanceolate and stemmed 

forms, are significantly smaller than points made of all other stone types, clarifies 

(though does not explain) the finding that Great Basin and Great Basin mountain points 

are smaller than those from other regions. Obsidian is found almost exclusively in those 

westernmost regions, where it makes up the majority of the assemblage in each case. 

Statistically larger chert and quartzite projectile points, on the other hand, comprise the 

vast majority of Plains and Southern Rocky Mountain assemblages. It follows based on 
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the geographical distribution of raw materials that artifacts from the Rockies and Plains 

should indeed be larger than those from the Great Basin and Great Basin mountains. 

While recognizing that the smaller size of artifacts fi^om the two westernmost 

regions may have much to do with the preponderance of obsidian in the area, it is 

important to emphasize that projectile points from the Colorado Plateau, where obsidian 

is not found, are also significantly smaller than those from the Rockies and Plains (as are, 

more specifically, GBS points). This suggests that observed geographic patterns in 

artifact dimension may not be determined by raw material constraints per se, but rather 

may be reflecting other important elements, such as human land use strategies. 

Understanding why obsidian projectile points tend to be small—which as the next chapter 

will demonstrate is largely a function of intensive reworking—will help resolve the issue. 

Discussion and Conclusions 

This chapter has presented a suite of quantitative data characterizing late 

Paleoindian projectile points from the various regions of the Colorado - Utah project 

area, and the possible influence of lithic raw material on projectile point dimensions has 

been assessed. It remains now to summarize these data, while offering interpretations 

about the extent and nature of occupation of the Southern Rocky Mountains, 10,000 -

7,500 B.P. 
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Extent of Late Paleoindian Use of the Southern Rockies 

Of all the projectile point characteristics discussed thus far, those presented in this 

chapter are least equipped to definitively distinguish between full-time, seasonal, and 

sporadic use of the Rocky Mountains by Paleoindian groups. Projectile points can only 

vary so much in length, width, thickness, and so on if they are to function efficiently as 

projectile points, a fact which inherently restricts the magnitude of variability within an 

assemblage. Moreover, all vanables discussed in this chapter are measured at the interval 

scale, such that variants of a characteristic can be shown (by region or otherwise) to differ 

or not to differ—but nothing in-between. This makes it challenging enough to identify a 

quantitatively unique body of Rocky Mountain projectile points that can be correlated 

with a full-time commitment to the Rockies, but it renders it nearly impossible to identify 

seasonal and/or sporadic occupation of the region on quantitative grounds. 

What the data do support is a clear dichotomy in quantitative projectile point 

characteristics in the Rockies and Plains on the one hand, and the Great Basin, Great 

Basin mountains, and Colorado Plateau on the other. The Plains and Rocky Mountain 

points are longer, heavier, thinner, and have greater basal concavities than Far Western 

specimens, and other characteristics vary as well between particular eastern and western 

regional pairs. This finding extends to the two projectile point types that are found in 

multiple regions. Jimmy Allen/Frederick occurs in the Rockies and Plains, and is 

dimensionally identical in both. GBS occurs in the Far West and the Rockies, but the 

Rocky Mountain specimens are significantly longer and heavier than those from the three 

westernmost regions. 
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Southern Rocky Mountain points do differ from those in the Plains in some 

respects, though not nearly to the extent that they differ from Far Western artifacts. Two 

of the four characteristics that distinguish Rockies and Plains points are stem ratio and 

edge grinding index—characteristics that apply to a small minority of Rocky Mountain 

specimens (since the majority there are lanceolate Angostura and Jimmy 

Allen/Frederick). To place undue emphasis on the dimensional distinctions between the 

Rockies and Plains would be to understate the general similarity of the two assemblages, 

which is well-captured by the identical dimensions of Jimmy Allen/Frederick in both 

places. 

If it is difficult to show that a body of Rocky Mountain projectile points is 

quantitatively unique and therefore representative of a full-time commitment to the 

Rockies, it is impossible to argue that some other body of Rocky Mountain points is 

similar enough to those from other regions that they can be viewed as representing either 

seasonal or sporadic occupation (let alone both). No third population of Rocky Mountain 

points can be identified along quantitative lines as it can for typology or even a 

qualitative characteristic like flaking pattern, because as noted above, statistical tests can 

demonstrate only similarity or dissimilarity. Thus, while there are individual projectile 

points in the Rockies that are dimensionally identical to specimens fi'om adjacent lowland 

regions, there is no way to demonstrate that they are part of a coherent body of mountain 

artifacts representing a real affiliation with one or more of those adjacent regions. 
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Nature of Late Paleoindian Occupation of the Southern Rockies 

If quantitative data are unable to conclusively demonstrate the extent to which the 

Southern Rockies were used by late Paleoindian groups, they are somewhat better suited 

to shedding light on the nature of early human use of the Southern Rocky Mountains and 

surrounding lowlands. Table 3.3 shows that quantitative criteria, particularly overall size 

and stem:length ratio may be important indicators of land use strategy. Projectile points 

made by groups using the landscape logistically are expected to be larger and, when 

stemmed, to show a low stemilength ratio (consistent with discarding artifacts prior to 

exhaustion). Those manufactured by forager groups with high residential mobility, 

contrarily, are more likely to be small and, when stemmed, to show a greater stemilength 

ratio (indicative, possibly, of extensive reworking in the shaft). 

As noted in the discussion of the extent of land use, projectile points from the 

Plains and Southern Rockies are significantly longer and heavier than those from the 

Colorado Plateau, Great Basin mountains, and Great Basin. The former two regions 

would on this basis be assigned a position nearer the collector end of the land use 

continuum, while the latter would be assigned to the forager end. In addition, to the 

extent that thinner projectile points can be said to represent a greater energy commitment 

to manufacture and better craftsmanship than thicker ones, significantly thinner Plains 

and Rockies specimens—in contradistinction to thicker Far Western ones—are also 

consistent with a logistically organized collector land use strategy. 

Stemrlength ratios offer another piece of evidence supporting the view of Plains 

groups, though in this case not Rocky Mountain groups, as logistically organized 
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collectors. Stemilength ratios of Plains projectile points are significantly smaller than 

those of points from all the other regions, possibly indicating that broken points were 

discarded before they were exhausted. In the other regions of the project area, that a 

larger proportion of the point is comprised of stem could indicate more extensive 

reworking (an issue to be explored in depth in the next chapter), which could in turn 

indicate a foraging pattern of land use. 

It is interesting, finally, to consider quantitative characteristics of Jimmy 

Allen/Frederick and GBS points in the multiple regions in which they occur. Jimmy 

Allen/Frederick points are among the longest, heaviest, widest (BW), thinnest, and most 

deeply basally concave of all point types, variants that are highly consistent with a 

collector-oriented land use strategy. That points of this type are in all respects identical 

in Rockies and Plains settings would seem to further suggest that they represent 

logistically-organized land use in both regions. 

GBS, on the other hand, is significantly larger when found in the Rockies than 

when found in the Colorado Plateau, Great Basin mountains, and Great Basin. It seems 

possible, at least, that the shift in size reflects a shift in land use strategy (from closer to 

the forager end of the spectrum to closer to the collector end) when the Rockies were 

used by makers of GBS projectile points. In fairness, the stemrlength ratio of Rocky 

Mountain GBS points is large—significantly larger than stemrlength ratios of Plains 

stemmed points, and identical to that of Far Western specimens. This characteristic 

remains in line with the forager strategy, and contradicts the interpretation that the larger 

Rocky Mountain GBS point size indicates a shift toward logistical organization. 
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To summarize, quantified projeaile point data converge to suggest that the 

Southern Rockies and Plains were occupied during the late Paieoindian period through a 

logistical, collector-style land use strategy—interpretations consistent with those based 

strictly on qualitative technological characteristics (Table 8.10). The Great Basin, Great 

Basin mountains, and Colorado Plateau, contrarily, appear on the basis of quantitative 

data to have been occupied through a forager strategy of high residential mobility. 

Qualitative data (Table 8.10) support this view in the case of the Great Basin, but are 

more equivocal for the Great Basin mountains and Colorado Plateau. 
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CHAPTER 10 

LATE PALEOINDIAN PROJECTILE POINTS: 
CONDITION AND REWORKING 

This final data-oriented chapter addresses late Paleoindian projectile point 

condition and patterns of reworking, both of which are particularly well-suited to 

addressing the nature of late Paleoindian occupation of the Southern Rocky Mountains. 

As observed in Table 3.3, hunter-gatherers practicing a "forager" land use strategy, on the 

one hand, make and use "maintainable" projectile points, which are extensively reworked 

in the hafl and replaced only when exhausted. Hunter-gatherers practicing a "collector" 

strategy, on the other hand, emphasize the "reliability" of their weapons, and typically 

discard damaged points rather than bothering to refurbish them. 

Archaeologically, the former (forager) strategy should be manifested in (a) a 

higher proportion of complete:broken projectile points on the landscape, because 

damaged points are refurbished in the haft rather than discarded in broken form; and (b) a 

high incidence of reworking of those projectile points. The latter (collector) strategy 

should be reflected in the opposite propositions: (a) a lower proportion of 

complete;broken points on the landscape, because broken points are frequently discarded 

in favor of new ones; and (b) a low incidence of reworking, because points are replaced 

rather than refurbished. By assessing projectile point condition and reworking patterns 

across Colorado - Utah, project data can be evaluated in light of these propositions and 

correlated with variable land use strategies. 
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In addition to illuminating the nature of use of the Rockies, projectile point 

reworking (but not condition) also speaks in a limited way to the other primary issue of 

the research: the extent of late Paleoindian occupation of the region. Differences in the 

nature and intensity of the reworking of projectile points distinguish the Rockies from all 

other regions of the project area, and provide additional support for the idea that groups 

using the mountain environment spent enough time there—likely year-round—that their 

technology eventually exhibited innovations. Unfortunately, as with projectile point 

dimensions (Chapter 9), reworking data lack the power to identify additional uses of the 

Rockies (e.g., seasonal or sporadic). 

Projectile Point Condition 

In order to correctly assess whether the Rockies and adjacent lowland regions 

differ in representation of complete; broken points and by extension land use strategy, it 

was crucial to accurately sample the archaeological universe of the Colorado - Utah 

project area. Including sub-assemblages disproportionately dominated by complete 

points (as some private collections are, for example) would have introduced obvious bias 

to the calculated ratios. In general, such problems were circumvented by incorporating 

into the research every late Paleoindian projectile point with a base (and at least a 

centimeter or two of length) that could be located within the project area boundaries. 

It is important to note, however, that two exceptions to this rule were granted, one 

for a private collection of about 15 points from southwestern Utah, and one for a large 

assemblage from the Dugway Proving Grounds in the Great Salt Lake desert, both of 

which were comprised entirely of complete specimens. The two assemblages bolstered 
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overall representation of key geographic sectors of the project area, and thus contributed 

positively to most analyses. For the evaluation of regional patterns in completeibroken 

point ratios, however, they were eliminated from consideration, leaving a total of 508 

projectile points that should appropriately represent completerbroken point ratios in the 

various regions and environments of the project area (Table 10.1). 

Table 10.1. Condition of projectile points by region, row percent (frequency) 

Region Complete 
(> 80%) 

Broken 
(< 80%) 

Total 

Great Basin 76.60 (36) 23.40(11) (47) 
Great Basin Mnts. 65.06 (54) 34.94 (29) (83) 
Colorado Plateau 69.05 (29) 30.95(13) (42) 
Rocky Mountains 

High 
Low 

41.54 (54) 
30.51 (18) 
50.77 (33) 

58.46 (76) 
69.49 (41) 
49.23 (32) 

(130) 
(59) 
(65) 

Plains 48.06 (99) 51.94(107) (206) 
Total (272) (236) (508) 

Pearson Chi-square = 28.55.4 df. p = 0.00 

The Southern Rocky Mountains yield the lowest percentage of complete projectile 

points (42%) of any physiographic region, with the high Rocky Mountain environment 

(montane, subalpine and alpine zones), contributing a considerably lower percentage of 

intact specimens than the lower-elevation Rockies (31% compared to 51%). The Great 

Basin yields the highest percentage of complete points, 77%, which amounts to well over 

twice as great a percentage as that of the high Rockies. 

The data also show a dichotomy between the three westernmost regions (the Great 

Basin, Great Basin mountains, and Colorado Plateau) and the two easterly ones (the 
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Rockies and Plains), with the former showing much higher percentages of complete 

points than the latter. Pearson's Chi-square for the tabulation as a whole shows statistical 

significance in this regard (p = 0.00). In addition, separately tabulating each region 

against every other demonstrates that each of the Far Western zones differs significantly 

(p < 0.05) from the Plains and from the Rockies. Similar tabulations comparing the three 

western regions to one another, and the two eastern regions to each other, show no 

significant differences. 

These results mirror those obtained for projectile point dimensions (Chapter 9), 

which indicated that specimens from the Plains and Rockies were significantly longer, 

heavier, and thinner (among other characteristics) than counterparts from the Far West, 

characteristics correlated with collector- and forager-oriented strategies, respectively. 

Similarly, the low complete:broken point ratios of the Plains and Rockies (and especially 

the high Rockies) are consistent with the interpretation that the regions were occupied via 

a collector-oriented land use strategy, while the much higher complete:broken point ratios 

of the Colorado Plateau, Great Basin mountains and Great Basin may indicate forager-

style occupation. 

While appealing in its simplicity and overall agreement with interpretations 

derived from dimensional data, the association of the greater percentages of broken 

points in the Rockies and Plains with a collector land use strategy and the converse 

proposition for the Far West may represent only one piece of a more complicated picture. 

One way to cross-check that this regionally variant breakage pattern is closely related to 

differential patterns of reworking, and by extension, to land use, is by assessing that 
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rework directly. This is done in the subsequent section of this chapter. In addition, 

alternative potential influences upon breakage patterns—ranging fi'om lithic raw material 

to technological characteristics of the projectile points—can be explored by drawing 

upon data presented in previous chapters. 

Influence of Raw Material on Condition 

An obvious alternative explanation for the greater degree of breakage observed in 

the Rockies and Plains is that the lithic raw materials available in those regions were 

inherently more breakable than those from the Far West. However, there are at least two 

reasons why this notion is unconvincing. First, obsidian is the most common stone type 

in the Great Basin and Great Basin mountains. Of the four basic raw materials 

recognized for this research, obsidian is the most inherently brittle and breakable—yet in 

the Great Basin, 79% of obsidian points (a greater percentage even than the overall Great 

Basin percentage that includes other raw materials) are recovered in complete form. 

Second, an examination of breakage patterns of cherts and quartzites, the two 

material types found in all five regions of the project area, shows that the regional 

distributions of complete and fragmentary specimens are nearly identical for these two 

structurally different stones. In the three Far Western regions, percentages of complete 

chert points range from 68% to 74%, and quartzite from 71% to 100%. In the Rockies, 

complete points make up 51% of the chert total and 35% of the quartzite total. On the 

Plains, 48% of chert points and 47% of quartzite points are complete. If cherts were 

inherently more breakable than quartzite, or vice versa, then percentages of breakage for 
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each material type should be consistent from region to region. Instead, breakage patterns 

cross-cut material classes, and are apparently independent of them. 

If mechanical properties of the raw materials themselves caimot explain the 

greater percentage of broken points in the Rockies and Plains, then perhaps the 

availability of stone played a determinant role in this regard. It could be suggested, for 

example, that enhanced access to stone in the Far West gave Paleoindians there the 

lu.xury to dispose of projectile points in more complete condition than in the Rockies or 

Plains, where projectiles were not abandoned until they were completely non-functional 

(i.e., broken). Support for such a notion would come in the form of evidence that lithic 

raw materials in the Far West were more locally-oriented, and thus more readily 

available, than those in the eastern regions. 

Data presented in Chapter 7 ("Raw Material Variability"), however, contradict 

this view. Tables 7.7 - 7.9 and Fig. 7.6 reveal that the Rockies and Great Basin 

mountains express a predominantly local raw material orientation, while the lowland 

Plains and Great Basin exhibit more exotic raw material orientations. In fact, the Great 

Basin proper, which yielded the highest percentage of complete projectile points of all 

five regions of the project area, also showed the greatest mean movement of raw 

materials (166 km). The Rocky Mountains, with the lowest percentage of complete 

points on the landscape, showed very low mean movement of raw material (54 km). This 

relationship is precisely the converse of what would be expected if access to raw material 

affected discard decisions. 
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Influence of Projectile Point Technology on Condition 

Characteristics of lithic raw materials, both mechanical and distance-to-source, 

appear to be unrelated to regionally variant patterns of projectile point breakage. 

Perhaps, then, regional variability in properties of the projectile points themselves can 

account for the observed differences in completeibroken point ratios in the Rockies and 

Plains versus the Far West. 

Projectile point thickness, for example, would seem intuitively to influence the 

likelihood of breakage of a given point, such that thicker specimens should break less 

frequently than thinner ones, and thus be encountered less frequently in broken form on 

the landscape. In fact, as Table 9.1 shows, mean thicknesses of projectile points are 

greater in the Colorado Plateau (7.19 mm). Great Basin mountains (6.85 mm), and Great 

Basin (7.05 mm) than in the Rockies (6.72 mm) and Plains (6.57 mm). In addition, 

points from the low Rockies (7.14 mm) are significantly thicker than those from the high 

Rockies (5.92 mm). These trends in thickness are consistent with those observed for 

breakage, in that ratios of completeibroken points are higher in the three Far Western 

regions and the low Rockies, where points are thicker; and lower in the Rockies 

generally, the high Rockies in particular, and the Plains, where points are thinner. 

In addition to thickness, which clearly correlates with breakage patterns, it can 

also be reasonably hypothesized that flintknapping energy invested in produrtion of 

projectile points would influence the frequency with which whole points were discarded. 

Projectile points that represent only a minimal energy investment (as quantified through 

such variables as formality of flaking, blank form, and flaking intensity index) would 
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seem to be inherently more likely to have been discarded in complete form than those in 

which more energy had been invested, which would presumably have been more 

carefully guarded against accidental loss or waste. 

The data are more equivocal in their support of this hypothesis than of that 

pertaining to projectile point thickness, but they do show some support for this 

perspective. Regional variability in presence/absence of flaking pattern, for example, 

shows that points from the Rockies and Plains were virtually always knapped with a 

tbrmal scheme (oblique, horizontal or collateral), whereas those from the Far West were 

typically haphazardly flaked (Table 8.4). The flake blank form (representing lower 

energy investment in point production) is more common in the Great Basin and Great 

Basin mountains than in the Plains (though not the Rockies) (Fig. 8.3). Finally, flaking 

intensity was demonstrably lowest for the Great Basin (Fig. 8.6), the region that shows 

the greatest percentage of complete points of any of the five. 

To a much greater degree than raw material, characteristics of the projectile points 

seem to be related to the complete:broken point ratios of the various regions of the 

project area. Importantly, however, the fact that correlations between technological 

features of projectile points and breakage patterns exist does not negate the interpretation 

that completeibroken point ratios are meaningfully related to land use strategies. Indeed, 

the various technological characteristics just mentioned—presence/absence of flaking 

pattern, blank form, and flaking intensity—were, to one degree or another, themselves 

correlated with variable land use strategies in the regions of the project area (see Table 

8.10). It may therefore be more appropriate to conclude that regionally variable breakage 
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patterns and technological characteristics of projectile points are related both to each 

another, and to variable late Paleoindian land use strategies. 

Projectile Point Reworking 

As detailed in Chapter 5, projectile point reworking was recorded in this research 

in three subtly different ways: presence/absence of reworking; intensity of reworking (no 

rework, one episode of rework, multiple episodes); and nature of reworking (rework for 

continued use of the artifact as a projectile point versus rework for use as some other 

tool). The first of these, presence/absence of rework, was evaluated for all projectile 

points. Intensity of rework was recorded only for complete specimens. Nature of rework 

was recorded for all artifacts expressing one form or another of reworking. To varying 

degrees, all three reveal regional variability in reworking practices (Tables 10.2 - 10.4). 

Table 10.2. Presence/absence of reworking by region, row percent (frequency) 

Region No Rework Reworked Total 
G^tBasiii liiiii Hii (111) 

GB Mnts. 37.00 (37) 63.00 (63) (100) 

CO Plateau 40.48(17) 59.52 (25) (42) 

Rockies 40.00 (52) 60.00 (78) (130) 

Fii^i liiii IH (206) 

Total (243) (346) (589) 
Pearson's Chi-square = 5.95,4 df. p = 0.20 

Table 10.3. Intensity of reworking by region, row percent (frequency) 

Region No 
Rework 

One 
Episode 

Multiple 
Episodes 

Total 

iHlHi MM (95) 

GB Mnts. 32.39 (23) 46.48 (33) 21.13(15) (71) 
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Region No 
Rework 

One 
Episode 

Multiple 
Episodes 

Total 

CO Plateau 31.03 (9) 48.28 (U) 20.69 (6) (29) 

iWiii iim (54) 

Plains 31.31(31) 51.52 (51) 17.17(17) (99) 

Total (112) (171) (65) (348) 
Peanon's Chi-square = 9.56,8 df, p = 0.30 

Table 10.4. Nature of reworking by region, row percent (frequency) 

Region Pr Point 
Rework 

Tool 
Rework 

Total 

Great Basin 79.17(57) 20.83 (15) (72) 

GB Mnts. 60.32 (38) 39.68 (25) (63) 

CO Plateau 64.00 (16) 36.00 (9) (25) 

liiii mmm mmm (78) 

Plains 83.33 (90) 16.67(18) (108) 

Total (243) (103) (346) 
Pearson's Chi-square = 23.06,4 df, p = 0.00 

Only the relationship between project area region and the nature of reworking 

(Table 10.4) is statistically significant overall (p = 0.00). The Great Basin and Plains 

show particularly high percentages of reworking for continued use as projectile points 

(79% and 83% respectively). The Great Basin mountains and Colorado Plateau show 

somewhat lower percentages of this sort of rework (60% and 64%), and the Rockies 

lower still (54%). Put another way, the Southern Rockies are more likely than any other 

region of the project area to show reworking of projectile points into various other tool 

forms (e.g., gravers, scrapers, and so on)—and much more so in the high Rockies (59%) 

than the low (38%) (p = 0.07). 

Although the overall relationships between region and presence/absence of 

reworking (Table 10.2) and region and intensity of reworking (Table 10.3) are not 
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statistically different, particular pairs of regions differ in each case. The Great Basin and 

Plains vary in presence/absence of reworking, with the Great Basin showing a 

significantly greater percentage (65%) of projectile point reworking than the Plains 

(53%) (p = 0.03). The Great Basin and Southern Rockies, similarly, differ in intensity of 

projectile point reworking (p = 0.01). In the Rockies, 63% of points show a single 

episode of reworking, 30% exhibit no reworking at all, and 7% show intensive 

reworking. In the Great Basin, a much lower 41% of specimens exhibit evidence for one 

reworking episode, but a greater 35% show no reworking, and 24% multiple reworking. 

In addition to the three variants in Table 4.3, intensity of projectile point 

reworking can also be regionally compared as a simple dichotomy, with "no rework" and 

"one episode" of rework viewed together as representing "minimal reworking," in 

contradistinction to "heavy reworking" (represented by "multiple reworking" episodes). 

Viewing the data in this way highlights the Rockies as differing from all other regions of 

the project area, for only 7% of Rocky Mountain points are heavily reworked, versus 

17% in the Plains, 24% in the Colorado Plateau, and 21% in each of the Great Basin 

mountains and Great Basin. These differences are statistically significant in the case of 

the Rockies and Great Basin (p =0.01) and the Rockies and Great Basin mountains (p = 

0.03), and nearly so for the Rockies and Colorado Plateau (p = 0.08) (a result that might 

become significant with a larger Colorado Plateau sample size; at n = 29 it is half to a 

third of the size of samples from the other regions). 

The aforementioned results are in many ways consistent with those obtained in 

the investigation of projectile point condition. Projectile point condition, it will be 
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recalled, differed significantly between the three Far Western regions on the one hand, 

and the Southern Rockies and Plains on the other. Likewise, ahhough differences in 

reworking are not significant between every regional pair for each rework-related 

variable, there is a notable tendency for Far Western projectile points (particularly those 

from the Great Basin) to exhibit more frequent and more intensive reworking than 

projectile points fr^om the two easternmost regions. 

Based on premises outlined in Table 3.3 and summarized in the introduction to 

this chapter, the higher percentage of reworking in the Great Basin vis-a-vis the Plains— 

like the variable completeibroken point ratios—is consistent with the view that the former 

region was occupied by groups practicing forager-style land use strategies, while the 

latter was occupied by groups practicing strategies more akin to those of logistically-

organized collectors. The greater intensity of rework in the Great Basin, Great Basin 

mountains, and Colorado Plateau vis-a-vis the Rockies, similarly (and again like 

differences in complete:broken point ratios), indicates the operation of forager strategies 

in the three Far Western regions and a collector strategy in the Southern Rocky 

Mountains. 

E.\amining patterns of late Paleoindian projectile point reworking across the 

various regions of the project area thus yields a variety of data that speak to the issue of 

how those regions were utilized circa 10,000 - 7,500 B.P. The data, however, like those 

on projectile point condition, also prompt questions about alternative (or complementary) 

influences on projectile point reworking patterns. Exploring reworking (for simplicity's 

sake in just its presence/absence form) across various previously-discussed projectile 
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point characteristics—lithic raw material, qualitative technological characteristics, and 

quantitative characteristics—helps refine interpretations of reworking patterns in various 

regions of the project area. 

Reworking and Lithic Raw Material 

Comparing general material types by presence/absence of reworking yields the 

following percentages of reworked points: chert (56%); quartzite (60%); obsidian (73%); 

and basalt (28%). The differences are significant overall (p = 0.00), and cross-tabulations 

of individual pairs of materials show that all possible pairs except chert and quartzite 

differ significantly from each other (p < 0.05). Thus, in the project are as a whole, a 

significantly greater percentage of obsidian and a significantly lower percentage of basalt 

projectile points are reworked than are points of any other material. These materials, of 

course, are most prevalent in the Great Basin and Great Basin mountains, and the 

differences in their incidences of reworking may help to explain why the Far Western 

regions stand in such stark contrast to others in the Colorado - Utah project area. 

While the use of obsidian as raw material clearly predisposes a projectile point to 

eventual reworking, the distance that a raw material moved fi-om its source to the place 

where it was deposited as a projectile point had no impact on whether or not that 

projectile point was reworked. Exploring presence/absence of reworking across actual 

distance-to-source, for example, reveals that the mean distance traveled by the materials 

of reworked projectile points is 122 km, while the mean distance that non-reworked 

projectile points traveled from the nearest raw material source is 113 km (n = 195, 
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multiple r = 0.05, = 0.00, f-ratio = 0.43, p = 0.51). This non-significant result holds 

across all general material types (chert, p = 0.47; quartzite, p = 0.45; obsidian, p = 0.95; 

basalt sample too small to calculate). 

Reworking and Qualitative Technological Characteristics 

Like raw material type (but not distance-to-source), the technological 

characteristics of blank form and flaking intensity co-vary with projectile point 

reworking. In terms of the former, reworked projectile points have bifacial blank forms 

65% of the time, and flake blanks 55%. While not itself a significant result (p = 0.13), 

evaluating the relationship by region and material type, respectively, yields two (related) 

results that are statistically significant: projectile points made on bifaces are more likely 

to have been reworked than their flake blank counterparts in the Great Basin region (p = 

0.03), and in the obsidian stone type (p = 0.00). Obsidian, in fact, entirely accounts for 

the Great Basin result. Eighty-seven percent of obsidian bifacial-blank points in the 

Great Basin are reworked, but only 47% of obsidian flake-blank points are reworked (p = 

0.00). In basalt, the other well-represented material type in the Great Basin, projectile 

points with bifacial and flake blanks are equally likely to have been reworked (p = 0.41). 

Flintknapping intensity (the quantitative representation of energy invested in the 

knapping of a projectile point) varies significantly between reworked points (FI = 0.28) 

and unreworked points (FI = 0.26) (p = 0.00) generally. When examined by region, 

however, it becomes clear that this overall trend is again driven by one region in 

particular: the Great Basin. There, unreworked projectile points yield an extremely low 
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mean FI of 0.22, while reworked points yield a much higher mean value of 0.27. The 

disparate flaking intensities suggest that in the Great Basin, only projectile points 

originally knapped with a significant expenditure of energy were reworked, a result 

consistent with that of blank form which shows a far higher incidence of reworking of 

points with bifacial blanks than flake blanks. 

Reworking and Quantitative Technological Characteristics 

Raw material and qualitative technological elements clearly interface with the 

presence/absence of reworking in important ways. The final series of characteristics to 

consider are dimensional in nature. The three metric variables most obviously related to 

reworking are ma.Kimum dimension (DMa.x), weight and stemilength ratio. If reworking 

of projectile points occurred in an assemblage, then DMax and weight should be smaller 

for reworked points than for unreworked counterparts. Stem: length ratio, on the other 

hand, should increase with reworking, as the stem progressively comprises a greater 

proportion of the total length of the projectile point. 

In keeping with these predictions, DMax and weight for projectile points in the 

Colorado - Utah assemblage overall are significantly larger for non-reworked points than 

for reworked ones. Median Dmax for unreworked points is 49.70 mm, compared with 

42.60 mm for reworked specimens (p = 0.00). Median weight, similarly, is 7.55 g for 

unaltered points, and a significantly lower 6.00 g for reworked specimens. 

This general finding holds across some, though not all raw materials and regions 

of the project area. In chert, for example, Dmax (p = 0.00) and weight (p = 0.00) are 
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significantly greater for unreworked points than reworked ones. Similarly, in the Plains 

and Great Basin mountains, Dmax and weight are substantially greater for unreworked 

projectile points than for reworked points (p = 0.02 and 0.03 for Plains Dmax and weight, 

respectively; p = 0.00 for Great Basin mountains Dmax and weight). In the Southern 

Rockies, unreworked points are significantly longer than reworked counterparts (p = 

0.04), and a low probability value (p = 0.06) suggests that unreworked points may also 

outweigh reworked ones in a practical sense. Even on the Colorado Plateau, where small 

samples hamper significance tests, a weight difference only narrowly misses statistical 

significance when compared for unreworked and reworked specimens (p = 0.07). 

Unlike Dmax and weight, stem:length ratios do not meet the aforementioned 

prediaion for the sample as a whole. In the Colorado - Utah stemmed point assemblage, 

both unreworked and reworked specimens have mean stem ratios of 0.45 (p = 0.85). 

When evaluated by raw material and region, however, two exceptions to the rule emerge. 

In obsidian (but no other raw material), reworked stemmed points show significantly 

higher stem:length ratios than do non-reworked points (0.52 versus 0.46; p = 0.04), 

indicating that the stems of the reworked points comprise a greater proportion of the 

length than do the stems of unreworked points. In the Great Basin, similarly (but no 

other region), the same comparison shows that reworked points have stem; length ratios of 

0.49, and unreworked points, 0.43 (p =0.06, not statistically significant, but close). 

With regard to dimensional characteristics of Great Basin, and especially obsidian 

Great Basin projectile points, there is an intriguing divergence of these specimens fi'om 

the predominant patterns for other material types and regions. The obsidian/Great Basin 
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specimens show a significant difference in stem ratios of reworked and unreworked 

points, strongly suggesting that extensive reworking took place in the assemblage overall 

(an inference supported by the high percentage of obsidian and Great Basin specimens 

that yield direct evidence for reworking [Tables 10.2 - 10.3]). Yet the mass (length and 

weight) of obsidian/Great Basin points—unlike all other materials and regions—does not 

vary between unreworked and reworked points. 

This finding implies that there were two distinct populations of obsidian Great 

Basin points, one that was subjected to reworking, and one that was not. Non-

dimensional data reported above reveal some criteria that appear to have prompted 

decisions to rework or not to rework an obsidian point in that Far Western region: blank 

form and flaking intensity (points with bifacial blanks and greater FI were more often 

reworked than were those with flake blanks and low FI). An evaluation of projectile 

point measurements impervious to change through reworking (width and thickness) also 

demonstrates that larger Great Basin obsidian points were more likely to be reworked 

than small ones. Unreworked specimens have significantly smaller mean basal and 

maximum widths than reworked ones (unreworked BW = 12.37 mm, MW = 19.40 mm; 

reworked BW = 14.77 mm, MW = 22.33 mm) (p = 0.01 and 0.02, respectively). A 

difference in unreworked and reworked point thickness (MT = 7.57 mm versus 6.95 mm) 

just misses statistical significance (p = 0.07). 
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Discussion and Conclusions 

This chapter has focused on projectile point condition and reworking, both of 

which yield insights into the nature of late Paleoindian use of the Southern Rocky 

Mountain landscape. In addition, studies of reworking have brought into focus 

distinctive features of the Great Basin and Southern Rockies assemblages when 

compared to other regions of the project area. In the case of the Great Basin, data reveal 

two fijndamentally different sub-populations of late Paleoindian projectile points not 

previously identified in the research, a finding with implications for interpretations of 

Great Basin land use. For the Southern Rockies, distinctive reworking strategies lend 

additional credence to the notion that the region was occupied by at least some late 

Paleoindian groups on a full-time basis. 

As discussed in the relevant sub-sections, projectile point condition and 

reworking data support the view that late Paleoindian occupants of the Plains and 

Rockies practiced land use strategies akin to those of collectors, while occupants of the 

Colorado Plateau, Great Basin mountains, and Great Basin utilized strategies more like 

those of foraging groups (Table 3.3). In the easterly regions, projectile points are often 

found in broken condition and have a low incidence of reworking—consistent with 

expectations for groups using "reliable" weapons and outfitting themselves for the hunt 

by "gearing up" rather than "making and mending" projectile points. In the Far West, 

points are more often complete and show a high incidence of rework—consistent with 

reliance on "maintainable" weapon systems and heavy reworking of points in the haft. 
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Evaluation of the interaction of reworking patterns and lithic raw materials and 

qualitative and quantitative projectile point characteristics reveals additional information 
» 

about the Great Basin assemblage which helps refine understanding of land use strategies 

in that region. Two sub-populations of obsidian points are present. The first (and largest, 

based on characteristics of the Great Basin assemblage as a whole [Chapters 8 - 9]) is 

made up of points that are smaller in size, manufactured on flakes with little energy 

expenditure, and exhibit little evidence for reworking. The second (minority) population 

consists of specimens that are larger, manufactured on bifaces with a significant energy 

investment in knapping, and show much more extensive reworking. 

Based on technology - land use correlations outlined in Table 3.3, these findings 

may index the operation of two divergent mobility strategies, with the smaller specimens 

indicative of forager-style land use, and the larger specimens of more temporary or 

geographically restricted logistically-organized movement. Such variations in land use 

could have occurred on a variety of scales and for a variety of reasons. At a small scale, 

for example, the larger, better made points could represent the occasional gearing up of 

Great Basin groups for communal hunts. At a larger scale, they could index use— 

seasonal or even full-time—of micro-environments, such as Great Basin marshes, that 

promoted logistical, rather than residential mobility (in contrast to Great Basin deserts 

that promoted foraging [refer to Table 3.5]). It is beyond the scope of this research to 

definitively interpret the presence of the dichotomous groups of Great Basin points, but 

their potential significance to the Great Basin Paleoindian mobility picture is undeniable. 
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Projeaile points from the Southern Rockies, finally, vary from those from other 

regions of the project area in two rework-oriented respects. First, points from such 

contexts are less intensively reworked than specimens from all other regions (and 

significantly less so than those from the Great Basin and Great Basin mountains). 

Second, projectile points from the Rockies exhibit a significantly greater incidence of 

reworking to create an "other tool" than do specimens from adjacent regions. 

Both findings suggest that late Paleoindian occupants of the Rocky Mountains 

spent sufficient time in the region that they either actively adapted elements of their 

technology to the unique parameters of the Rocky Mountain environment, or more 

passively experienced shifts in fiintknapping technology because they were making, 

using, and reworking projectile points in isolation from others with variable knapping 

habits (Table 1.3). Either way, the results are consistent with presence of essentially 

year-round, fiill-time Rocky Mountain occupants during the late Paleoindian period. 

Like projectile point dimensions and other technological characteristics, data on 

Rocky Mountain projectile point reworking patterns lack the resolution to identify 

additional uses of the mountain landscape. Projectile points are either reworked or not, 

and while trends can differ in the mountains overall, it is impossible (or at least 

inadvisable) to equate non-adherence to a trend with seasonal and/or sporadic use of the 

Rockies. That is, ahhough more Rocky Mountain points are reworked as tools than is the 

case in any other region, the lack of "tool" reworking cannot be taken to indicate an 

affiliation with an adjacent region where percentages of "tool" reworking are lower. 
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CHAPTER 11 

FINAL DISCUSSION AND CONCLUSIONS 

The research presented in this dissertation addresses two fundamental issues: (1) 

the extent to which the Southern Rockies were occupied during the late Paleoindian 

period {circa 10,000 - 7,500 B.P.)—fiill-time, seasonally, sporadically, or some 

combination thereof; and (2) how, specifically, late Paleoindian groups moved across the 

Southern Rocky Mountain landscape—through systems of high residential mobility akin 

to Binford's (1980) "forager" model; enhanced logistical mobility (Binford's [1980] 

"collector" model); or both. 

Recognizing the need to situate the Rocky Mountains within a broad geographic 

context that includes regions flanking the Rockies to the east and west, the project 

methodology was designed to be comparative in nature and multi-regional in scope. 

Five-hundred eighty-nine late Paleoindian projectile points—the only ubiquitously 

available and time-sensitive candidates for analyses—^were compared across the five 

physiographic regions of the states of Colorado and Utah: the Great Plains, Colorado 

Plateau, Great Basin, Great Basin mountains (the interface between the Colorado Plateau 

and Great Basin), and the Southern Rockies themselves (see Fig. 1.1 and Chapter 2 for 

regional descriptions). 

To characterize the extent of late Paleoindian occupation of the Southern Rockies, 

inter-regional comparisons of projectile points focused on morphology/typology, raw 

material use, and technology. As shall be discussed in more depth below, identification 
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of a substantial body of Rocky Mountain artifacts that differed from those from adjacent 

regions in each of these three respects strongly suggests that some hunter-gatherer groups 

utilized the Southern Rockies on a full-time basis. At the same time, identification of 

minority bodies of projectile points sharing various features in common with one or 

another adjacent lowland region implies that the Rockies were also utilized on a more 

temporary basis by groups otherwise based elsewhere. 

To evaluate the nature of late Paleoindian use of the Rockies, also summarized in 

more depth below, the research focused primarily on inter-regional comparisons of 

projectile point technology. Early Holocene environmental parameters (Chapter 2) 

anchored the modeling of land use correlates and, in turn, predictions about projectile 

point technology (Chapter 3). Comparisons of actual projectile point technological 

features by project area region (Chapters 8-10) yielded empirical confirmation (and in 

some cases, refutation) of the theoretically-generated predictions, and ultimately 

suggested that late Paleoindian mobility in the Southern Rockies was predominantly 

logistically organized. 

In addition to yielding data that illuminate the two primary issues structuring the 

research, the study produced results pertinent to other subjects as well. Chief among 

these are the timing of late Paleoindian occupation of the Rockies and the nature of land 

use in the non-Rocky Mountain regions of the project area. Chronological inferences 

emerged from characterizations of projectile point typology in the Southern Rockies. 

Land use strategies in regions other than the target Rocky Mountains could be 

constructed from the regionally comparative database—a particularly fortuitous outcome 
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for the Far West, where late Paleoindian mobility patterns are historically little studied 

and poorly understood. 

The following pages treat each of the two primary research problems in turn, 

summarizing data and interpretations presented in previous chapters. Because the 

individual data-oriented chapters (6-10) provide relatively detailed summaries of findings 

reported therein, this final chapter endeavors only to highlight the most robust results as 

they illuminate the extent and nature of late Paleoindian occupation of the Rockies. 

Topics addressed opportunistically (Rocky Mountain late Paleoindian chronology and 

non-Rocky Mountain land use) are incorporated as appropriate into the discussions of the 

primary subjects of investigation. 

The Extent of Late Paleoindian Occupation of the Southern Rocky Mountains 

As explained in Chapter I, the basic premise underlying the attempt to define the 

extent of late Paleoindian use of the Rockies is that the more time people spent in the 

Rockies, 10,000 - 7,500 years ago, the more likely that elements of their material 

culture—most pertinently their projeaile points—would exhibit unique properties. As 

noted, the divergence could occur through one of two mechanisms: active adaptation to 

the unique environmental parameters of the Rocky Mountains, or the simple "drift" of 

point characteristics resulting from isolation from groups occupying adjacent regions 

(understanding which is not important for the goals of the research). 

Eight possible scenarios of late Paleoindian Rocky Mountain land use were 

outlined in summary Table 1.4, and expected archaeological correlates were listed. One 
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scenario, for example, proposed that full-time use of the Rockies would be indicated by a 

body of projectile points unique (when compared to those from adjacent regions) in all of 

three major respects: morphology and typology, raw material use, and technology. 

Another suggested that sporadic use of the Rockies would be manifested in mountain 

projectile points similar or identical to those predominant in the Colorado Plateau and/or 

Great Basin in the same three respects. Six other options, including combinations of 

patterns of Rocky Mountain usage, were outlined and discussed as well. 

One of the eight possible scenarios presented in Table 1.4—and the most 

inclusive and complex of the lot—emerged over the course of various data analyses as 

the best-supported description of the extent of late Paleoindian use of the Southern 

Rockies. It describes a tripartite system of land use that includes (a) full-time occupation 

of the Southern Rockies by uniquely-adapted populations; (b) seasonal (summer - fall) 

occupation of the high Rockies by groups otherwise based on the Plains; and (c) sporadic 

occupation of the low Rockies by Plains- and Great Basin-adapted groups. 

The first component of this system, full-time, year-round mountain occupation, is 

indicated by a convergence of morphological/typological, raw material-related, and 

technological data, all of which point to a population of Southern Rocky Mountain 

projectile points that differs dramatically fi'om populations of points in adjacent lowland 

regions. Morphologically, for example. Rocky Mountain projectile points are primarily 

lanceolate in form, whereas counterparts from other regions of the project area are 

stemmed (Table 6.1). Various differences in base shape likewise distinguish mountain 

points from those recovered in nearby lowlands (Table 6.3). 
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Typologically, the Southern Rockies are home to a "hallmark" projectile point 

type, Angostura (see Chapter 4 for definition of this and other types), that 

overwhelmingly dominates the assemblage in that region, but that is found nowhere else 

in significant numbers (Figs. 6.16 and 6.17). Unlike some other point types found in 

lower frequencies in the Rockies, Angostura occurs in low Rocky Mountain foothills and 

parks, as well as the high montane, subalpine, and alpine zones, an indication that makers 

of the point type exploited all—rather than a limited array of—Rocky Mountain 

environments. 

The Rockies are also characterized by a late Paleoindian preference for quartzite 

for the production of projectile points (Table 7.3). This stone type, not favored in any 

other region of the project area, was apparently seleaed not because chert (preferred in 

the adjacent Plains and Colorado Plateau) was unavailable (e.g.. Table 7.5), but rather 

because it was either inherently valued or conveyed some practical benefit when used in 

the mountains. Raw material sourcing data further indicate that in the Rockies, stone was 

almost exclusively locally quarried and transported only short distances from its source 

(Tables 7.7 and 7.8), suggesting both that users traveled only short distances across the 

landscape, and that they were intimately familiar with Rocky Mountain raw material 

source localities. 

The direction of travel of lithic raw materials in the Rockies was almost never east 

- west, the trajectory that would have most quickly resulted in the crossing of a regional 

boundary from the Southern Rockies to the Plains or Far West (Fig. 7.5). In fact, only 

0.02% of sourced projectile point raw materials (in the Rockies and elsewhere) crossed a 
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regional boundary—the other 99.98% were traced to sources in the region where a given 

point was recovered (Table 7.6) This again suggests that late Paleoindian groups—or at 

least their projectile points—spent most of their time in the Rockies, and rarely if every 

ventured beyond their confines. 

Technologically, Rocky Mountain projectile points exhibit numerous features 

unlike those in other regions, suggesting that people in that environment had developed 

unique chames operatoires (see discussion in Chapter I). Rocky Mountain points (and 

particularly Angostura, the hallmark mountain type) are often made on flakes (Fig. 8.3, 

Table 8.3), have an oblique flaking pattern (Table 8.6), are very long and thick (Tables 

9.1 and 9.2), and are commonly reworked into "other tools" (Table 10.4)—all in 

contradistinction to specimens from other regions of the project area. 

While all vectors of potential projectile point variability thus converge to suggest 

that the Southern Rocky Mountains were home to full-time, year-round late Paleoindian 

occupants, additional data further indicate that the Rockies were part of at least two other 

settlement systems. The first of these, as noted above, entailed seasonal use of the high 

Rockies by groups who spent the rest of the year on the Plains to the east. 

Just as the Angostura point type indexes full-time occupation of the Rockies, 

another point type—^Jimmy Allen/Frederick—represents the proposed seasonally-based 

Plains-Rockies pattern of use. The type is co-dominant (with Eden/Firstview) on the 

Plains, where makers apparently spent most of their time, but it comprises a significant 

minority of the Rocky Mountain assemblage as well (Table 6.5). Moreover, when it 

occurs in the Rockies, it does so exclusively at the high altitudes of the montane. 
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subalpine and alpine zones—never in the low Rocides (Table 6.7). This distribution 

differs from that of Angostura, found in all environmental zones, and it suggests that 

makers of the point type occupied the mountains only during the summer and early fall, 

when the high Rockies are accessible. 

Lithic raw material selection for the Jimmy Allen/Frederick type conforms in both 

the Plains and Rockies to the regional material-of-choice (quartzite in the Rockies, chert 

on the Plains; Table 7.3), suggesting a familiarity with what stone works best in both 

regions. Such familiarity would come about, presumably, as people spent a great deal of 

time in a region or regions. Importantly, this pattern of raw material use is unlike that 

observed for types poorly-represented outside their "home" regions, which always 

deviate from the dominant pattern of the region in which they occur—suggesting, 

perhaps, a less thorough grasp of optimum resources available to them. 

Technologically, Jimmy Allen/Frederick points from the Rockies and Plains are 

highly consistent, reinforcing the notion that they represent a cohesive and discrete body 

of artifacts that should be viewed as parts of a whole. Points from both regions are made 

on bifacial versus flake blanks in identical percentages. They are also invariably parallel-

obliquely flaked in both settings, a flaking pattern also expressed by Angostura in the 

Rockies, but by no other Plains point type. Finally, dimensions of Rocky Mountain and 

Plains Jimmy Allen/Frederick points are indistinguishable from one another (despite the 

fact that the former are made primarily of quartzite and the latter of chert). 

A final pattern of use of the Rocky Mountains—distinct from the full-time 

occupation represented by Angostura and the seasonal occupation of Jimmy 
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Allen/Frederick—can be described as sporadic forays into the Rocky Mountains by 

people otherwise adapted to life to the east on the Plains and (not "or") to the west in the 

Colorado Plateau, Great Basin mountains, and/or Great Basin. This use of the Rockies is 

marked by the presence of two projectile point types more commonly found elsewhere: 

Eden/Firstview, the predominant Plains type; and Great Basin Stemmed (GBS), the most 

common Far Western point type. 

These two types appear in the Rockies less often than Angostura and Jimmy 

Allen/Frederick, but more often than can be convincingly explained away through an 

appeal to fortuitous circumstances such as trade or curation (Table 6.5). In addition, 

when these points are found in the Rockies, they tend to display characteristics that at 

once distinguish them from dominant Rocky Mountain types and align them with their 

counterparts in the "home" region. 

For example, the raw material selected for both Eden/Firstview and GBS in the 

Rockies is chert, not quartzite as in the case of Angostura and Jimmy Allen/Frederick 

(Table 7.3). Chert is the material of choice for Eden/Firstview on the Plains, however, 

and chert also replaces obsidian as the preferred medium for GBS in the Far West, when 

obsidian is unavailable (as, for example, on the Colorado Plateau). In both cases, the 

impression conveyed is that makers of Eden/Firstview and GBS points in Rocky 

Mountain settings selected materials based on preferences exercised in the region of 

origin, not in accordance with the standard mountain modus operandi. 

Technologically, sample size precludes comparing Rocky Mountain and Plains 

Eden/Firstview points, but GBS points from the Rockies and Far West can be compared 
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to determine whether the mountain specimens retain characteristics of the "home" 

regions. In general, this is the pattern. Presence/absence of flaking pattern and precise 

flaking pattern (irregular) characterize GBS points from all contexts. Blank forms, too, 

are often flakes in all regions, though since the Rocky Mountain pattern also emphasizes 

the flake blank, it cannot be assumed that Rocky Mountain GBS points exhibit this form 

purely because this is the way things were done "at home." The nature of reworking of 

GBS is consistent across all three Far Western regions and in the Rockies, with all 

showing a predominance of rework consistent with continued use of the projectile point 

as a projectile point (and not some other tool). 

The one technological arena in which Rocky Mountain GBS points more closely 

resemble dominant mountain types than Far Western GBS equivalents is dimensional. 

GBS points in the Rockies are larger than those in the Far West, and are close to Rocky 

Mountain Angostura points in size. This effect is dampened significantly when obsidian, 

the predominant Great Basin and Great Basin mountain raw material (typically much 

smaller when used to make GBS points) is removed from the equation. Even so, 

however, the Rocky Mountain GBS points are somewhat more robust than those found 

west of the Rockies. 

Be that as it may, the general picture is one in which GBS points from Rocky 

Mountain contexts are generally similar to specimens found in the Far West. In addition, 

the distribution of GBS and Eden/Firstview points in the Rockies is different than that of 

either Angostura, which is found in all environmental zones, or Jimmy Allen/Frederick, 

which is concentrated in the high Rockies (Table 6.6). GBS and Eden/Firstview are 
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concentrated in Rocky Mountain parks and the foothills, and are only rarely recovered at 

very high altitudes. Although this distribution does not definitively represent either 

summer or winter visits, it can be registered as a unique pattern of occurrence and an 

avoidance of the high country. 

Having outlined the ways that projectile point morphology/typology, raw 

material, and technology converge to support a scenario that includes three distinct 

patterns of Rocky Mountain land use, it might be asked in closing whether there is 

evidence that the three patterns operated simultaneously or at different times during the 

late Paleoindian period. At present, the data are not sufficiently resolved to convincingly 

answer this question, although a few observations can be offered. 

Chronological data (Chapters 4 and 6) indicate that late Paleoindian occupation of 

the Rockies began in earnest at circa 9,700 B.P., and peaked sometime after 9,470 B.P.— 

probably around 8,550 B P. (the median age for Angostura, the hallmark mountain point 

type). However, the median ages and age ranges for the four point types indicative of the 

three patterns of land use (Angostura, Jimmy Allen/Frederick, Eden/Firstview, and GBS) 

overlap one another to the extent that none of them can be assumed to have been present 

in the Rockies without the others (Table 4.12). Given that the age range for GBS began 

up to 1,000 years earlier than the others, it is possible that the mountains hosted a very 

early Far Western presence; however, the GBS type extends to 7,550 B.P.—as late or 

later than the other types—so such specimens could also represent terminal Paleoindian 

occupation of the Rockies. 
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Even if it were possible to unequivocally demonstrate that the three modes of 

Rocky Mountain occupation occurred simultaneously in archaeological terms, it is likely 

that the particular pattern of use of the Rockies by any one group shifted even from year 

to year, and almost certainly from generation to generation. A theme that permeates 

discussions of historic mountain occupants such as the Ute (e.g.. Smith 1974) and 

Washoe (e.g., D'Azevedo 1986; Downs 1966) is that use of the rich and highly variable 

mountain environment is fluid and flexible, even at the level of the individual group (see 

Chapter 3). The same principles would certainly hold over longer time spans, such that 

in any given year, one, two and/or three patterns of use could be observed. 

As an interface between profoundly different geographic regions, the Rocky 

Mountains are also liable to have been particularly susceptible to jockeying for control 

throughout the entire period of human prehistory. This occurred historically, with 

various Ute, Apache, Comanche, and other Indian tribes—together with French and 

American mountain men and explorers—using the Rockies in different ways, at different 

times, in different seasons, with varying degrees of cooperation (e.g., Brunswig 1994; 

Gunnerson 1969; Gunnerson and Gunnerson 1988; Mehls 1984; Smith 1974). It would 

probably be unrealistic to think that the situation was any less complex 10,000 to 7,500 

years ago. 

Nature ofLate Paleoindian Occupation of the Southern Rocky Mountains 

Evaluation of the nature of late Paleoindian occupation of the Southern Rockies 

could have proceeded in any number of ways, but the theoretical construct chosen to 
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structure the investigation was Binford's (1980) "forager" - "collector" dichotomy. The 

terms distinguish between two non-mutually exclusive strategies of landscape use, with 

"foragers" moving frequently across the landscape from resource patch to resource patch 

and "collectors" establishing long-term base camps that serve as operation centers for 

spatially diverse activities (see discussion. Chapter 3). The goal of the research was to 

identify at the most basic of levels whether late Paleoindian use of the Southern 

Rockies—and because the project is comparative, adjacent regions—more closely 

approximated the forager or collector end of this land use spectrum. 

The investigation began with an assessment of the early Holocene environments 

of the various regions of the project area (Chapter 2). Using principles first outlined by 

Binford (1980) and Kelly (1983), each regional environment was linked to a proposed 

dominant pattern of land use (forager or collector) (Table 3.4). Using additional 

correlates proposed by various researchers (e.g., Binford 1977, Bleed 1986, Bousman 

1994, and Nelson 1991), the forager and collector land use strategies were in turn linked 

to characteristics of technology in general, and projectile points in particular (Table 3.3). 

Finally, inferred land use strategies for each region of the project area were correlated 

with inferred characteristics of projectile point technology (Table 3.5). 

Once regional - technological correlations had been codified and characteristics 

of associated projectile points predicted, they served as models for testing through the 

direct assessment of the technology of late Paleoindian projectile points from Colorado -

Utah. Qualitative technological characteristics (Chapter 8), quantitative technological 

characteristics (Chapter 9), and projectile point condition and patterns of reworking 
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(Chapter 10) were assessed for each region of the project area. Drawing again upon the 

principles outlined in Table 3.3, regional technological characteristics were 

independently correlated with a dominant pattern of land use, results of which are directly 

comparable to theoretically-generated predictions. 

The following sections summarize, by region, (a) theoretically-generated 

predictions vis-a-vis both land use and projectile point technology (from Chapter 3), and 

(b) empirically-gathered projectile point technological data from Colorado - Utah (from 

Chapters 8-10). In three cases—the Plains, Colorado Plateau, and Great Basin 

mountains—this reveals substantial agreement between environmentally-based 

predictions and data gathered over the course of the research, strengthening 

interpretations based on one or the other alone. In the Great Basin and Southern Rockies, 

however, there is dissonance between predictions and the data. Possible reasons for such 

divergence are offered where appropriate in an effort to refine understanding of late 

Paleoindian land use in these regions—particularly, of course, in the Southern Rockies 

that are at the heart of the research. 

Great Plains 

As outlined in Chapters 2-3, the early Holocene Plains of eastern Colorado had a 

high primary biomass accessibility, mostly in the form of grasses inedible to humans but 

capable of supporting highly accessible and monitorable bison herds. This resource 

structure, particularly during times of bison aggregation (fall - early spring), was 

predicted to have promoted a high degree of late Paleoindian logistical movement across 
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the Plains landscape (the "collector" land use model) (Table 3.4). While high residential 

mobility (i.e., "foraging") might also have been practiced during periods of non-bison 

aggregation (e.g., summer), it was further suggested that such use of the landscape would 

have been far less visible archaeologically than the large communal kills and camps 

associated with logistically-organized land use. 

The inferred substantial use of a collector strategy of land use, coupled with the 

likely archaeological over-representation of that mobility pattern prompted the inference 

that late Paleoindian projectile points in Plains contexts would show technological 

characteristics highly consistent with such land use. Thus it was predicted (Table 3.5) 

that Plains projectile points would be of excellent craftsmanship (showing a significant 

time and energy investment in knapping); exhibit investment in the hafting element, a 

low incidence of reworking, and a high incidence of breakage; be significantly larger than 

points from other regions; and show a preference for tough raw materials. 

In reality, projectile points from the Plains of Colorado - Utah were found to have 

heavily ground bases (Table 8.2), bifacial blanks (Fig. 8.3), patterned flaking schemes 

(Table 8.4, Fig. 8.4), and a high flintknapping intensity index (Fig. 8.6)—all qualitative 

characteristics consistent with a heavy emphasis on the hafting element and excellent 

craftsmanship. Dimensional comparisons further revealed that Plains specimens are 

significantly longer, heavier, and thinner than their counterparts in the Far West (Table 

9.1). Studies of breakage (Table 10.1) and reworking patterns (Table 10.2), finally, 

demonstrated that Plains points are more often broken and less often reworked than those 

from the Far West. 
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As discussed in the "conclusion" sections of each of the technology-oriented 

chapters (8-10), all of the aforementioned characteristics are to be expected within the 

context of logistically-organized mobility strategies (Table 3.3). Plains points also fulfill 

one other criterion viewed as indicative of "collector" mobility: they are manufactured 

almost exclusively of tough raw materials (chert, quartzite and basalt, as opposed to 

brittle obsidian) (Table 7.3). Altogether, then, technological characteristics of Plains late 

Paleoindian projectile points from Colorado - Utah nearly perfectly mirror predictions 

generated strictly from early Holocene environmental parameters. This agreement 

between independently-derived interpretations must be taken as strong evidence that 

logistically-organized mobility characterized at least that portion of late Paleoindian 

Plains occupation that is most visible today. 

Colorado Plateau and Great Basin Mountains 

The resource structure of the early Holocene Colorado Plateau and Great Basin 

mountains (considered part of the Colorado Plateau for purposes of environmental 

reconstruction and data prediction in Chapters 2 and 3), differed dramatically from that of 

the Plains, described above. Whereas Plains grasslands supported vast herds of 

accessible and monitorable bison, the semi-desert Colorado Plateau was characterized by 

ubiquitously scattered and relatively inaccessible primary and secondary biomasses. 

Rather than promoting logistically-organized late Paleoindian mobility, these 

environmental conditions were suggested to correlate instead with enhanced residential 
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mobility, whereby groups moved from resource patch to resource patch as they became 

available. 

Such a system of mobility was in turn suggested to correlate with projectile points 

that are the technological opposites of those predicted (and observed) for the Plains 

(Table 3.5). That is, it was predicted that Colorado Plateau specimens would exhibit a 

low investment in knapping and a consequent de-emphasis of craftsmanship, de-emphasis 

of the basal element, small size, little breakage due to expedient and extensive repair of 

points in the haft, and non-selective use of raw material that could include materials 

relatively likely to fail during use. 

Technological studies of the Colorado - Utah assemblage revealed that 

dimensionally and in terms of projectile point condition and reworking, projectile points 

from the Colorado Plateau and Great Basin mountains are indistinguishable from each 

other and dramatically different than Plains points. In contrast to the large, thin, rarely-

reworked and often broken Plains artifacts, the western points are short, lightweight, 

thick (Table 9.1), often reworked (Table 10.2), and generally found in complete condition 

on the landscape (Table 10.1). Table 3.3 shows that these characteristics correlate with 

those predicted for hunter-gatherers praaicing a forager land use strategy with high 

residential mobility. 

Qualitative technological studies revealed some inconsistencies in and between 

the Colorado Plateau and Great Basin mountain specimens. The Great Basin mountain 

artifacts show extensive basal grinding (Table 8.2) and flaking intensity as high as that of 

the Rockies (Fig. 8.6) (collector traits), coupled with extensive use of flake blanks (Fig. 
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8.3) and a predominance of haphazard flaking (Table 8.4) (forager traits). Colorado 

Plateau points exhibit a higher incidence of bifacial blanks than do those from the Great 

Basin mountains and a relatively high flaking intensity index (collector traits), but a lack 

of basal grinding and patterned flaking that only slightly outnumbers haphazard flaking 

(forager traits). 

Despite the inconsistencies in qualitative technological characteristics, the 

preponderance of the evidence, as well as the fact that in the Great Basin mountains, 

where both chert and obsidian were available, the weaker, more brittle material was 

overwhelmingly favored, likewise supports the interpretation that the Colorado Plateau 

and Great Basin mountains would have been occupied forager-style. As in the Plains 

case, there is thus general agreement between the environmentally-derived predictions of 

late Paleoindian land use and interpretations based strictly on projectile point technology. 

That agreement, however, points not to a high degree of logistical mobility as in the 

easternmost region of the project area, but rather to enhanced residential (forager-style) 

mobility. 

Great Basin 

It was observed in Chapters 2 and 3 that the early Holocene eastern Great Basin 

was characterized by two vastly different environments: semi-deserts with low primary 

biomass and a secondary biomass accessibility roughly 20% of that of the Plains; and 

wetlands (e.g.. Lake Bonneville and associated marshes) with primary and secondary 

biomass accessibility ten times that of the semi-desert and higher than in any biome but a 
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riparian zone. Dry deserts, it was suggested, would have promoted high residential, but 

not logistical late Paleoindian mobility. Wetlands, which were more extensive during the 

early Holocene than they are today, would have encouraged extremely low residential 

mobility and enhanced logistical mobility, because they would have served as resource-

rich home bases from which to launch logistical forays. 

In addition to having characterized more of western Utah than is currently the 

case (Chapter 2), logistically-occupied wetland sites (like communal hunt sites on the 

Plains) were suggested to be archaeologically more visible than sites in the semi-desert 

portions of the Great Basin. It was therefore predicted that the majority body of Great 

Basin late Paleoindian projectile points would show characteristics associated with 

collector-oriented systems (Table 3.5): tough raw materials; large size; significant time 

and energy investment in knapping; a low incidence of reworking; and a high incidence 

of breakage. It was also predicted that a minority population of points, representing 

occupation of drier parts of western Utah, would show the opposite array of technological 

characteristics. 

In fact, precisely the reverse pattern characterizes the Great Basin assemblage. 

Predominant qualitative features including extensive use of the flake blank form (Fig. 

8.3), a preponderance of haphazard flaking (Table 8.4), and a flaking intensity 

significantly lower than that of any other region (Fig. 8.6) are all suggestive of a lack of 

energy investment in knapping and a low degree of craftsmanship, which in turn point to 

a foraging lifestyle. Dimenstonally, most Great Basin projectile points are short, light in 

weight, thick, and have long stemrlength ratios (Table 9.1). They are also made of brittle 



460 

obsidian (Table 7.3), are infrequently found in broken form (Table 10.1), and the 

majority show evidence for extensive reworking (Table 10.2). Again, these 

characteristics are consistent with highly residentially mobile, forager-style land use. 

In addition to this general preponderance of small, poorly-made projectile points, 

however, there is a minority population of Great Basin projectile points visible only when 

reworking patterns are investigated carefully by raw material type (Chapter 10). Some 

obsidian points are significantly larger than others, are more likely to be made on bifacial 

blanks, have a higher flaking intensity index, and are more likely to be reworked. With 

the exception of their tendency to be reworked—which may simply reflect the long mean 

distance-to-source of obsidian (prompting conservative behavior) (e.g.. Fig. 7.2)—these 

bigger, better-crafled points are more reminiscent of a collector strategy than a forager 

one. 

Thus, while environmentally-based predictions about late Paleoindian land use in 

the Great Basin recognized that two distinct strategies (with distinct technological 

signatures) were likely to have been practiced, they incorrectly suggested that evidence 

for logistical mobility would outweigh that for residential mobility. It is important to 

assess why the Colorado - Utah data may have yielded the opposite result. As the 

inferential chain leading to the aforementioned predictions includes three elements 

(environment, land use, and projectile point technology [Fig. 1.3]), at least three working 

hypotheses can be offered to explain the dissonance between theory and data, although it 

is beyond the scope of this research to evaluate which (if any) accurately describes the 

situation. 
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First, it is possible that environmental reconstructions of extensive early Holocene 

Great Basin wetlands overstate the case. If the geographic area characterized by this nch 

environment was limited in size, then the frequency of associated projectile points 

(indicative of logistically-organized land use) should be low. Along the same 

environmental lines, it is also possible that early Holocene human occupation of the 

eastern Great Basin occurred during only some part or parts of the period from 10,000 -

7,500 B.P. If so, occupation may not have coincided with the expansion of wetlands, but 

may have occurred primarily during dry years (perhaps, for example, near the terminus of 

the early Holocene), thus promoting forager-style land use. 

Second, it could be that environmental reconstructions of expanded early 

Holocene wetlands are correct, but that these rich environments, contrary to expectations 

of Kelly (e.g., 1983, 1995) and others, did not in this case promote logistical mobility. 

While it may be that Great Basin marshes were used by late Paleoindian groups as parts 

of highly residentially mobile land use systems, this seems unlikely given that most 

documented occupation of Great Basin wetlands has been logistically organized (e.g., 

Kelly 1932; Park et al. 1938; Steward 1938; Thomas et al. 1986). 

Finally, it is possible that the link between logistical use of wetlands and 

particular projectile point characteristics is flawed. It was predicted (Table 3.4) that the 

resource structures of both the Plains and the Great Basin would have promoted logistical 

human mobility, despite the fact that there is a fundamental—and potentially critical— 

difference between them. On the Plains, the highest-ranking (senstf Simms 1987) staple 

resource, bison, moved about the landscape, requiring that people devise a strategy to 
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monitor their whereabouts and/or move with them, collector-style. In the Great Basin, 

however, wetlands, which like the bison could provide most everything hunter-gatherers 

needed for survival, were immobile, and resources were therefore available for the taking 

most anytime. 

In terms of projectile point technological correlates, it may be that the unique 

character of stationary Great Basin wetlands simply did not impose the constraints upon 

hunter-gatherers that encouraged production of projectile points of large size, excellent 

craftsmanship, and little reworking. While bison hunting on the Plains was a life-or-

death proposition (e.g., Bamforth 1988), prompting flintknappers to carefiilly 

manufacture large, reliable points unlikely to fail {sensn Bleed 1986), an unsuccessful 

hunting foray from a Great Basin wetland logistical base camp may have meant no more 

than fish for dinner, again. The incentive to manufacture reliable weapons under such 

resource-rich conditions—particularly when Great Basin stone raw material traveled long 

distances (which would have encouraged its carefiil conservation) (Table 7.8)—may have 

been low. 

Put another way, it should be considered that the potentially extremely limited 

residential mobility of wetland-adapted groups—bordering on sedentism—could in effect 

eject eastern Great Basin hunter-gatherers from the hunter-gatherer class into something 

more resembling an agriculturalist. Though it defies expectations and stereotypes, if late 

Paleoindians in western Utah were essentially sedentary, then as several researchers have 

argued in other contexts (Gallagher 1977; Johnson 1987; Keeley 1982; Kelly 1988; Parry 

and Kelly 1987), they may have adopted an expedient tool technology, akin to that seen 
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among much later agriculturalists (e.g., Lyons and Pitblado 1996; Olszewski and 

Simmons 1982; Parry and Kelly 1987; Young and Harry 1989). 

Expediency, as Nelson (1991:64) explains, "refers to minimized technological 

effort under conditions where time and place of use are highly predictable." Nelson 

(1991) further identified three conditions that may lead to expediency; (I) planned 

stockpiling or caching of material, or anticipated placement of activities next to raw 

material; (2) availability of time to manufacture tools as part of the activity of their use; 

and (3) long occupation or regular reuse of a place in order to take advantage of the 

stockpile or cache. There is no a priori reason to think that Paleoindians spending most 

of the year in marshy environments could not fulfill these three conditions. 

If they did, then their projectile points, like other aspects of their stone tool 

technology, would be expected to express an expediency not observed in more traditional 

settings promoting logistical mobility (such as the Plains). This expediency would likely 

be manifested in a low energy investment in projectile point production, extensive use of 

flake blanks, de-emphasis of craftsmanship, and haphazard flaking. These 

characteristics, of course, are those associated with highly residentially-mobile, forager-

style hunter-gatherer land use in discussions in Chapter 3 (see Table 3.5). Under the 

scenario described here, however, they could indicate precisely the opposite land use 

strategy for hunter-gatherers with residential mobility so low that the term "hunter-

gatherer" is a near misnomer. 

As noted above, it is impossible to definitively settle upon any one of the 

aforementioned hypotheses as the best explanation for the difference between theoretical-
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derived expectations of Great Basin late Paleoindian land use and inferences based on 

Colorado - Utah data. It can be suggested that one of them—the notion that wetlands did 

not encourage logistical mobility—does not stand up well to extant data on hunter-

gatherer use of Great Basin lakes and marshes. However, whether the predominance of 

wetlands was overstated, or the correlation between wetland adaptations and reliable 

technology is faulty—ideas with critical implications for archaeology and 

paleoecology—can only be evaluated through flirther research. 

Southern Rockies 

Extremely varied and complex early Holocene Southern Rocky Mountain 

environmental parameters that include elevation-controlled environmental variability, 

spatial compression of environmentally distinct zones, and significant seasonal 

fluctuation in primary and secondary biomass accessibility, provide among the greatest 

array of land use options available to a hunter-gatherer group. This would have been 

particularly true in the summer months, when all mountain biomes could be accessed. 

Under these conditions, it was predicted that both collecting- and foraging-type systems 

would have been adopted in the higher altitudes of the montane, subalpine and alpine 

zones, and it was fiirther predicted that two technologically distinct populations of points 

would index this dual land usage. 

In the winter, it was suggested that Paleoindians using the mountains (now known 

to have included year-round occupants who manufactured Angostura projectile points, 

and possibly Plains and Far Western visitors as well) would necessarily have occupied 
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the lower elevation foothills and parkland zones. Large faunal species, including elk, 

mountain sheep, deer, and mountain bison would have at this time of year migrated from 

the higher zones to the lower, creating a clustered resource structure that would have 

promoted logistical land use strategies on the part of would-be hunters. Parks, in fact, 

which are in effect mini-grasslands, were (and are) occupied year-round by herds of large 

animals, and would probably have been most efficiently exploited through logistically-

organized mobility at all times of year. Predicted technological projectile point correlates 

of the logistical land use strategy, of course, as outlined for the Plains, include large size, 

excellent craftsmanship, a focus on the haft, a lack of reworking, a high degree of 

breakage, and tough lithic raw materials. 

Southern Rocky Mountain projectile points, by and large, are indeed similar to 

Plains points, but not Far Western ones. Like Plains specimens, Rocky Mountain points 

show heavy basal grinding (Table 8.2), patterned flaking (Table 8.4), and a high flaking 

intensity (Fig. 8.6). They are also similar in dimension to Plains artifacts, and are longer 

and heavier than Far Western specimens (Table 9.1). Like Plains points too, those from 

the Rockies show a high incidence of breakage (Table 10.1) and a low degree of 

reworking (Table 10.2). When the high (montane, subalpine and alpine zone) Rockies 

are compared to the low (foothills and parks) on a technological basis, most features are 

similar, although a few do vary. The high Rockies, for example, exhibit a greater 

preponderance of bifacial blanks than the low Rockies, as well as a higher incidence of 

breakage. 
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Generally speaking, the aforementioned projectile point characteristics correlate 

with those predicted for groups using a logistically-organized land use strategy. The 

Rocky Mountain points in general, and particularly the high Rocky Mountain specimens, 

show significant investment in the haft element (as measured by the degree of basal 

grinding), are of high craftsmanship (as indicated by the patterned flaking and high 

flaking intensity), and are fi-equently broken and unintensively reworked. In addition, 

they are made of the toughest raw material of those included in the research (quartzite), 

with chert secondarily dominant. 

These findings and interpretations of land use strategy match those predicted from 

early Holocene Rocky Mountain environmental parameters, with two possible 

exceptions/additions. First, it was suggested that the high Rockies (montane, subalpine 

and alpine zones) would show evidence for both foraging and colleaing land use 

strategies. In fact, with their greater preponderance of bifacial blanks (indicative of better 

craftsmanship) and higher incidence of breakage, the high Rockies exhibit a suite of 

technological characteristics even more consistent with the "collector" model than do the 

low Rockies (which nonetheless themselves generally match predictions for logistically-

organized land use). 

The distribution and characteristics of the Jimmy Allen/Frederick point type 

reinforce this idea. As noted in the discussion of the extent of late Paleoindian 

occupation of the Rockies, points of this type occur on the Plains and in the high (but not 

low) Rockies, a distribution taken to indicate summer - fall use of the high mountains by 

Plains-adapted groups. That these projectile points are among the longest, heaviest. 
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widest and best-made of all types, and are technologically identical in the two regions, 

suggests that the same land use strategy predominated in both settings, and that the 

strategy was one of logistical organization (an interpretation that agrees with the 

characterization of land use on the Plains, above). 

The second amendment that empirical data suggest could be required of 

theoretical predictions involves the foothills. A collector strategy was predicted for this 

low Rocky Mountain environment, but only for winter, when animals and groups who 

would hunt them were displaced from higher elevations to lower ones, creating bunching 

of animals not be characteristic in warmer months. The overall tendency of low Rocky 

Mountain points to be well-crafted and large is consistent with this view. However, it 

may be that the higher incidence of flake blanks (possibly indicating poorer 

workmanship) and the lower incidence of breakage of low Rocky Mountain points when 

compared to the high Rockies, are registering low-intensity, non-winter, forager-style use 

of foothills woodlands. 

Summary 

The preceding pages have endeavored to summarize the ways that the Colorado -

Utah projectile point data speak to the two core issues of the dissertation; the extent and 

nature of late Paleoindian occupation of the Southern Rockies. The extent of occupation, 

it has been argued, was multi-faceted, and included full-time use of the environment by 

groups um'quely adapted to those parameters; seasonal use of the high country by people 

who spent the rest of the year on the Plains; and even sporadic visitation by groups based 
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to the east and west. This model is the most complex of all hypotheses originally offered 

(Table L4), but it should probably come as no surprise that such an environmentally-

varied region would have been utilized in a variety of ways by a variety of human groups. 

In terms of the nature of late Paleoindian occupation of the Southern Rocky 

Mountains, it is clear that logistical mobility strategies were more commonly utilized—or 

are at least better represented archaeologically—in all mountain environmental zones at 

all elevations. Rather than showing substantial evidence for forager-style use of the very 

high country, technological features suggest instead that the high Rockies were actually 

more likely to have been incorporated into collector-style mobility systems than low 

foothills and parks. The low foothills, on the other hand, predicted only to have been 

occupied logistically in the winter, also showed some indication of having been occupied 

in forager fashion part of the year—probably during the warmer months. 

The general predominance of logistically-organized movement across the 

Southern Rocky Mountain landscape is similar to land use strategies of the Plains to the 

east, but differs dramatically from predominantly residentially-mobile strategies in the 

Colorado Plateau, Great Basin mountains, and possibly the Great Basin as well. That the 

Rockies and Great Basin mountains—two high altitude regions—were apparently not 

utilized in the same manner is a particularly compelling finding, and possibly one related 

to the varying extent of occupation of the two physiographic zones. 

The Southern Rockies, it has been demonstrated, saw year-round use by groups 

uniquely adapted to life in that environment. Other usage was indexed as well, but the 

majority of Rocky Mountain projectile points were deposited by mountain-adapted 



469 

people. As noted in the discussion section of Chapter 6, this does not appear to have 

been the case in the Great Basin mountains. There, projectile points are of the same 

shape, type, raw material, and technology as points from the adjacent Great Basin and 

Colorado Plateau, suggesting that they are all parts of a larger system. Whether the lesser 

geographic extent of the Great Basin mountains or some other factor accounts for their 

lack of a unique late Paleoindian occupation is unclear, but the lower commitment to the 

Great Basin mountains, vis-a-vis the Rockies, may explain their differential usage. 

By attempting to situate the Southern Rockies, which comprise the geographic 

interface between the Plains and the Colorado Plateau/Great Basin, within a broad 

context that includes all of those regions, and by structuring the research as a series of 

geographic comparisons, it has been possible to go beyond simply describing a Rocky 

Mountain Paleoindian projectile point assemblage. Rather, it has been possible to paint a 

much more complete picture, one that acknowledges that occupation of the Rockies did 

not occur in isolation. It is fiilly acknowledged that some or even many of the 

interpretations offered here may be wrong, but it is hoped that they may nonetheless 

serve as a springboard for future research of Rocky Mountain Paleoindian prehistory. 
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APPENDIX A 

SITE CODING GUIDE 

Site No: Site number. Smithsonian trinomial for all officially recorded sites. Private 
collection site designations begin with the collector's initials. 

State: COorUT 

Cnty: Smithsonian trinomial abbreviation 

Colorado Kit Carson KC Yuma YM 
Adams AM Lake LK 
Alamosa AL La Plata LP Utah 
Archuleta AA Larimer LR Beaver BE 
Baca BA Las Animas LA Box Elder BO 
Bent BN Lincoln LN Cache CA 
Boulder BL Logan LO Carbon CB 
Chaffee CF Mesa ME Daggett DA 
Cheyenne CH Mineral ML Davis DV 
Clear Creek CC Moffat MF Duchesne DC 
Conejos CN Montezuma MT Emery EM 
Costilla CT Montrose MN Garfield GA 
Crowley CW Morgan MR Grand GR 
Custer CR Otero OT Iron IN 
Delta DT Ouray OR Juab JB 
Denver DV Park PA Kane KA 
Dolores DL Phillips PL Millard MD 
Douglas DA Pitkin PT Morgan MO 
Eagle EA Prowers PW Piute PI 
Elbert EL Pueblo PE San Juan SA 
El Paso EP Rio Blanco RB Sanpete SP 
Fremont FN Rio Grande RN Sevier SV 
Garfield GF Routt RT Tooele TO 
Gilpin GL Saguache SH Uintah UN 
Grand GA San Juan SA Salt Lake SL 
Gunnison GN San Miguel SM Summit SM 
Hinsdale HN Sedgwick SW Utah UT 
Huerfano HF Summit ST Wasatch WA 
Jackson JA Teller TL Washington WS 
Jefferson JF Washington WH Wayne WN 
Kiowa KW Weld WL Weber WB 



Reps; Repository 

Colorado 
AHC Anasazi Heritage Center, Dolores, CO 
BLM Bureau of Land Management, Craig District 
CU University of Colorado, Boulder (Henderson Museum) 
CSU Colorado State University, Fort Collins, CO 
DMNH Denver Museum of Natural History 
MWC Museum of Western Colorado, Grand Junction, CO 
Priv Private collection 
RMNP Rocky Mountain National Park, Estes Park, CO 
WSC Western State College, Gunnison, CO 

Utah 
AERC AERC type collection. Bountiful, UT 
CEUM College of Eastern Utah Prehistoric Museum, Price 
HAFB Hill Air Force Base, UT 
Priv Private 
SUU Southern Utah University, Cedar City 
UMNH Utah Museum of Natural History, Salt Lake City 

Typ: Site type 
1. Lithic scatter 
2. Isolate 
3. Camp 
4. Quarry 
5. Kill site, game drive 

Cmp; Number of components 
1. Single 
2. Multiple 
3. Unknown 

6. Sherd and lithic scatter 
7. Rock shelter, cave 
8. Kill and camp 
9. Unknown 

Dist; Degree of disturbance 
1. None 
2. Light 
3. Moderate 
4. Heavy 

Size: Site size (square meters). Note, 
unknown, code is "0". 

5. Total 
6. Unknown 
7. Excavated 

isolates receive a code of "1"; if size 
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Dpth; Site depth 
1. Surface 
2. 0-29 cm 
3. 30-59 cm 
4. 60-89 cm 
5. 90-119 cm 
6. Over 120 cm 
7. Unknown or irrelevant (as in riverbed proveniences). All "isolates" 
8. Unknown, but deep 
9. Unknown, but shallow 

Topi, Top2: Topographic features mentioned on site form 
0. None mentioned 
1. Slope 
2. Flat saddle/pass 
3. Tableland/mesa 
4. Lake shore 
5. Hill/knoll 
6. Ridge 
7. Alcove/rockshelter/cave 
8. Cliff/ledge 
9. Fell field 
10. Terrace^ench 
11. Canyon 
12. Valley 
13. Basin 

14. Flood plain 
15. Cutbank 
16. Arroyo/gully/wash 
17. Playa 
18. Talus slope 
19. Alluvial fan/plain 
20. Flat, open park/meadow 
21. Dune 
22. Blowout 
23. High elevation in general 
24. Moraine 
25. Riverbed 
26. General plains setting 
27. Plowed field 

Zone: UTMzone 
Easting; UTM easting coordinates 
Northing: UTM northing coordinates 
Elev: Elevation (in meters) 
Sip: Slope (degrees). Unknown slope = "999" 

Asp: Aspect 
1. North 6. Northwest 
2. South 7. Southeast 
3. East 8. Southwest 
4. West 9. Open or unknown 
5. Northeast 

Vegl, Veg2: Predominant vegetation mentioned on site form 
0. None mentioned 3. Snakeweed 
1. Pinyon/juniper 4. Blueberry 
2. Sage 5. Ponderosa pine 



6. Scrub oak 
7. Cinquefoil 
8. Dryas 
9. Alpine tundra 
10. Grasses 
11. Unspecified shrubs 
12. Saltbush 
13. Riparian vegetation 
14. Cactus 
15. Greasewood 
16. Shadscale 
17. Rabbit brush 

18. Antelope brush 
19. Non-native species 
20. Krunimoiz 
21. Pickleweed 
22. Mountain mahogany 
23. Spruce/fir 
24. Cottonwood 
25. Globe mallow 
26. Aspen 
27. Serviceberry 

Phys: Physiographic Region 
1. Plains 4. Great Basin 
2. Rocky Mountains (incl. WY Basin) 5. Great Basin mountains 
3. Colorado Plateau 

LfZn; Life (Environmental) Zone 
1. Mountain parkland 
2. Foothills 
3. Montane 
4. Subalpine/ forest-tundra ecotone 
5. Alpine 
6. Grassland 
7. Shrubland 
8. Unknown 

Drainage; Nearest named drainage/ water supply 

Comments 
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APPENDIX B 

PROJECTILE POINT CODING GUIDE 

No Numerical order starting with 1. Approximately the order in which data were 
collected. 
Art # Artifact number as assigned by curating institution 
Site # Smithsonian trinomial number 
Name Site name 
Typ Site type 

1. Lithic scatter 
2. Isolate 
3. Camp 
4. Quarry 
5. Kill site, game drive 
6. Sherd and lithic scatter 
7. Rock shelter, cave 
8. Kill and camp 
9. Unknown 

Reps Repository for curated material 
Cnty County (see codes on site coding guide) 
State CO or UT 
Zn UTM zone 
E UTM easting 
N UTM northing 
Elev Elevation of site (m) 
Phys Physiographic region 

1. Plains 
2. Rocky Mountains (incl. WY Basin) 
3. Colorado Plateau 
4. Great Basin 
5. Great Basin mountains 

LfZn Life (Environmental) zone 
1. Mountain parkland 
2. Foothills 
3. Montane 
4. Subalpine/ forest-tundra ecotone 
5. Alpine 
6. Grassland 
1. Shmbland 
8. Unknown 
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GMT General material type 
1. Microcrystalline: chert, chalcedony, petrified wood, porcellanite 
2. Quartzite 
3. Obsidian, ignimbrite 
4. Basalt, rhyolite 
5. Other (e.g., silicified shale) 
6. Indeterminate (heavy patina, etc.) 

SMT Specific material type 
1. Chert, Hartville Uplift. Guernsey formation, WY (Mississippian) (e.g.. Miller 

1991) 
2. Petrified wood. Black Forest, CO (e.g.. Black 2000) 
3. Chert and quartzite, Morrison & Dakota formations. WY, CO, eastern UT 

(Jurassic-Cretaceous) (e.g.. Miller 1991; Tweto 1979) 
4. Chert, Flat Top. Chadron formation, NE CO (Tertiary—Oligocene) (e.g., 

Greiser 1983; Miller 1991; Tweto 1979) 
5. Chert, Alibates, TX (Permian) (e.g.. Banks 1990; Gould 1906; Holliday and 

Welty 1981) 
8. Chert, Knife River Flint. ND (Tertiary—Eocene) (e.g., Clayton et al. 1970; 

Crawford 1936; Metcalf and Ahler 1995) 
9. Secondary source cobbles, terraces in vicinity of PNG, NE CO (e.g.. Wheat 

1979) 
11. Chalcedony: Holiday Springs, NE CO (e.g.. Wheat 1979) 
15. Quartzite, Dakota formation. Central CO (Jurassic-Cretaceous) (e.g.. Miller 

1991; Tweto 1979) 
16. Chert, Kremmling. Troublesome formation. Middle Park, CO (Tertiary— 

Miocene) (e.g., Komfeld and Frison 2000; Metcalf et al. 1991; Naze 1994) 
17. Silicified chalk, Niobrara (also called Smoky Hill, Republican River; often 

referred to as jasper or chert). KS (Cretaceous) (e.g.. Banks 1990; Holen 
1983, 1991, personal communication 1998) 

18. Chert, Tiger. Bridger formation (see #31), NW CO - SW WY (Tertiary— 
Eocene) (e.g.. Stokes 1986; Tweto 1979) 

19. Quartzite, Windy Ridge. Dakota formation (see #15), CO (Jurassic-
Cretaceous) (e.g., Bamforth 1994) 

20. Obsidian, Jemez Mountains, NM (including Polvadera Peak) (e.g., Baugh 
and Nelson 1987; Hughes 1997; Macdonald et al. 1992; Nelson 1984; 
Phagan 1985) 

21. Obsidian, Brown's Bench, ID/NV (e.g., Hughes 1998a) 
22. Obsidian, Topaz Mountain, UT (e.g.. Nelson 1984) 
23. Obsidian, Black Rock Desert, UT (e.g., Hughes 1997, 1998b; Nelson 1984) 
24. Obsidian, Malad, ID (e.g., Hughes 1984, 1997,1998a; Nelson 1984) 
25. Basalt, "Source A", W UT (Arkush and Pitblado 1999) 
26. Basalt, "Source B", W UT (Arkush and Pitblado 1999) 
27. Obsidian, Wild Horse Canyon. Mineral Mountains, UT (e.g., Hughes 1997, 



1998b; Nelson 1984) 
28. Obsidian, Panaca Summit. Modena Area, UT (Hughes 1997, 1998b; Nelson 

1984) 
29. Chert, Green River formation. NW CO - E UT (Tertiary—Eocene) (Stokes 

1986; Tweto 1979) 
30. Chert, Table Mountain, CO (Tertiary—Miocene/Pliocene) (e.g.. Black 2000) 
31. Chert and quartzite, Bridger formation. NW CO - UT (Tertiary—^Eocene) 

(Stokes 1986; Tweto 1979) 
32. Chert, Brianhead, SW UT (Tertiary—Eocene) (Stokes 1986) 
33. Quartzite, Tintic. N UT and W CO (pre-Cambrian) (Stokes 1986) 
999. Unknown 

GenD General distance to raw material source (note, 1 mile = 1609.35 m) 
1. 0-40.3 kilometers (0-25 miles) 
2. 40.4-80.5 km (25.1-50 mi.) 
3. 80.6-161 km (50.1-100 mi.) 
4. 161.1 + km (100.1 + mi.) 
5. Unknown, but my sense is that source is nearby—local origin possible 
999. Unknown 

ActD Actual distance to raw material source (km). 999 = unknown. 
Dir Direction to source from site: N, S, E, W, NE, NW, SE, SW, UN 
Morp Overall morphology 

1. Projectile point: lanceolate 
2. Projectile point: stemmed (including Cody Complex points with subtle stems) 
3. Projectile point base/tip/midsection, indet. form; other 

Cplx Subjectively assessed projectile point complex 
Stemmed Points 
1. Eden/Firstview. Cody Complex points with short stem formed only by 

grinding, parallel horizontal flaking pattern, and diamond-shaped (Eden) 
or lenticular (Firstview/Portales) transverse cross-section. Bases are 
straight to slightly concave. 

2. Scottsbluff. Cody Complex points with a more pronounced stem than Eden, 
though still short, and a lenticular cross section. Basal sides are parallel to 
slightly diverging. Bases are straight. 

3. Alberta. More robust version of Scottsbluff point with a short stem, collateral 
flaking pattern, and parallel to slightly converging basal sides. Bases are 
straight. 

4. Hell Gap/Haskett Type I. Very large smooth-shouldered points with long 
stems. Fine collateral-parallel flaking. Bases straight-convex. Only very 
large, fmely-knapped points with extremely long stems end up in this 
category; all others coded as Western Stemmed. 

5. Great Basin Stemmed. Long-stemmed points with random, collateral, or other 
flaking patterns. Stems are parallel-sided or convergent, and bases are 
straight or convex. 

6. Pryor Stemmed. Stemmed points with generally shorter stems, and flaking 
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that ranges from oblique to collateral to random. 
7. Lovell Constricted. Points with clear (but short) basal constriction ("waist), 

random-collateral-oblique flaking. Often referred to as "fishtailed". 
8. Concave Base Stemmed. Windust/Bajada/Rio Grande. Relatively long-

stenmied points with slightly concave basal sides that are parallel to 
convergent, and concave bases. 

9. Other or indeterminate stemmed point. Generally a point fragment or heavily 
reworked point, but can be a more complete point that fits poorly within 
any of the above classes. 

Lanceolate Points 
10. Goshen/Plainview. Parallel-transverse/collateral flaking, parallel to very 

slightly convergent basal sides. Moderately concave-straight based. 
11. Agate Basin/Haskett Type II. Robust lanceolate points with collateral 

flaking, straight-convex bases, and notably convergent basal sides. 
12. Jimmy Allen/Frederick. Obliquely flaked, parallel-divergent basal sides. 

Straight or slightly-deeply concave bases. 
13. Angostura (Lusk/Hardinger/Ruby Valley). Oblique-collateral-horizontal 

flaked points with convergent basal sides and straight to slightly concave 
bases. 

14. Deception Creek. Small, with flaring "ears" at base. 
15. Other or indeterminate lanceolate point. Generally a fragment or reworked 

point, but can be a more complete point that doesn't fit the above 
categories. 

Other 
16. Completely indeterminate 

HT Heat treatment^uming 
1. Burned after manufacture 
2. Burned, but unclear when 
3. Exhibits characteristics consistent with heat treatment (e.g., waxy texture) 
4. Unbumed 
5. Indeterminate (as for cast) 

PT Patination 
1. Yes 
2. No 
3. Indeterminate (as for cast) 

Cnd Condition 
1. Complete (> 80% present) 
2. Incomplete (basal fragment) 

Bl Probable Blank Form 
1. Biface 
2. Flake 
3. Unknown 
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FP Flaking Pattern 
1. Collateral 
2. Parallel—horizontal and meeting at longitudinal axis of point 
3. Parallel-oblique 
4. Irregular/random 
5. "V" shaped/herringbone 
6. Indeterminate 
7. Parallel, not meeting along longitudinal axis of point 
8. Substantially different on two faces 

Mret Marginal Retouch 
1. Yes-whole artifact 
2. Some places 
3. No (or indeterminate) 

LX Longitudinal Cross Section 
1. D-shaped/asymmetrical 
2. Symmetrical ovoid, slender 
3. Symmetrical ovoid, fat 
4. Twisted 
5. Uneven, lumpy 
6. Indeterminate, too little to tell 

TX Transverse Cross Section 
1. Lenticular 
2. Diamond 
3. Parallelogram/beveled 
4. Other 
5. D-shaped 
6. Sub-diamond (e.g. Firstview complex) 
7. Unknown 

Rew Reworking 
1. None 
2. Resharpened tip 
3. Reworked base, but continued use as a projectile point 
4. Reworked base and tip 
5. Burination 
6. Possible reworking of some kind, but evidence less than compelling 
7. Reworked to form some other tool type (scraper, graver, planer, etc) 
8. Reworked blade (not tip per se) 
9. Combined rework of tip and/or base as a pro] pt AND rework creating a dif t 

tool (e.g., #2,3, or 4 AND #7) 
10. Burination and some other form of retouch (combination of #5 and any 

others) 
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BT Base Type 
1. Concave 
2. Convex 
3. Straight 
4. Absent or reworked such that can't be discerned 

BO Basal Outline 
1. Straight 
2. Slightly convex 
3. Moderately-very convex 
4. Sub-concave 
5. Concave—notch-like 
6. Slightly concave 
7. Moderately concave 
8. Deeply concave 
9. Sub-convex 
10. Unknown, missing 

Gr Basal Grinding 
1. Sides only (or "at least" if base missing) 
2. Base only 
3. Both sides and base 
4. Neither 
5. A single side (with or without grinding of the base) 
6. Unknown, base missing (or too patinated to tell) 

Cm Comers. Note; if only one comer is present, code that one as rounded or sharp. 
1. Rounded 
2. Sharp 
3. Unknown 
4. One rounded, one sharp 

BSd Basal Sides—Outline 
1. Concave 
2. Convex 
3. Straight 
4. Unknown 
5. Combination (two sides differ) 

BSO Hafting element form 
1. Converging toward base 
2. Diverging toward base 
3. Parallel 
4. Unknown 
5. Flared 

Est? Indicate whether any of the following measurements are estimated 
L No 
2. Yes 
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Metrics (Must be able to measure point at '/2 and V4BWin order to include specimen: this 
is different than in the 'Mnt Pins ProJ Pts Bifaces " database) 
DMax; Maximum dimension (not technical length) 
ELGTH: Length of longest side (straight-line distance) 
SCI: Number of scars originating along one face of side measured for ELGTH 
SC2: Number of scars originating along second face of side measured for ELG'ni 
BW: Width across comers, if sharp, or width taken 3 mm above comers, if they're 

rounded 
1/2BW; Width taken at a distance of Vi BW from baseline 
3/4BW: Width taken at a distance of y4 BW from baseline 
MW: Maximum width of point/biface 
CD: Concavity/convexity depth ("+"=convex; "-"=concave). Measured baseline to apex 

of concavity/convexity 
1/2T: Maximum thickness measured at a distance ofVi BW from baseline 
3/4T: Maximum thickness measured at a distance ofVA BW from baseline 
MT: Maximum thickness of point/biface 
BG: Basal Gap=distance from shorter ear to baseline; code 999 if base is convex, broken 

or missing 
EGL: Maximum length of edge-grinding along sides (straight-line distance) 
WGT: Weight to 0.1 gram 
GLen: Maximum length of grinding on edge measured for ELGTH (longest edge) 
MSL: Maximum length of stem, on waisted/stemmed specimens. "0" = non-stemmed 

form or indet./can't measure 
Comments 
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APPENDIX C 

METRIC-ENGLISH MEASUREMENT CONVERSIONS 
(for calculating elevations) 

To convert meters to 
feet: meters/.3047 

Meters Feet 
500 1641 
750 2461 

1000 3282 
1250 4102 
1500 4923 
1750 5743 
2000 6564 
2250 7384 
2500 8205 
2750 9025 
3000 9846 
3250 10666 
3500 11487 
3750 12307 
4000 13128 
4250 13948 
4500 14769 

To convert feet to 
meters; feet x .3047 

Feet Meters 
1000 305 
2000 609 
3000 914 
4000 1219 
5000 1524 
6000 1828 
7000 2134 
8000 2433 
9000 2742 

lOOOO 3047 
11000 3352 
12000 3656 
13000 3961 
14000 4266 
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