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points would have been cleaned out and repaired back into darts. The size of these broken 

points range from very small to over half a base of a possible point.  Point fragments of 

sufficient size were probably re-utilized or recycled as needed but some were damaged 

beyond reworking. Tip portions could have been recovered when butchering animals and 

cutting meat up for consumption or drying.  

 

Figure 7.32 Broken projectile points from Spring Creek Site Archaic component (Photo 

by author, collection of the U.S. Department of Interior, Bureau of Reclamation) 

 

 Scrapers were abundant on the site, indicating that it served not only as a kill site, 

but also where the processing of bison hides occurred. Research has found that end-

scrapers have been used around the world to work hide, bone, wood, and antler (Dumont 

1983; Meltzer 1981). Siegal (1984) found that end-scrapers from two collections were 

mostly used on wood rather than hide. Therefore, with these studies in mind, the true 

function of scrapers from Spring Creek cannot be known for certain, although it seems 

likely they were used for processing bison hide due to the large amount of bison remains 
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on site. Moreover, some of the scrapers exhibited use wear that seemed typical of hide 

scrapers (Hayden 1979).  

 Bifaces make up 10% of tool types at the site, and a large amount of biface 

thinning flakes was reported as well. Bifaces are a flexible tool form that can be used for 

different purposes (Odell 1981). Andrefsky (1993) and Bamforth (1991) agree that 

bifaces are not only flexible but also portable and can be transported to new camps. If 

Spring Creek served as a field camp, then it would be likely that even with the local 

sources of chert available in all the creeks and rivers around the site, they were making 

bifaces for their next move or trying to find good raw material to take with them. They 

also likely produced bifaces to be used in the processing of bison.  

 Based on Binford’s (1980) study regarding the mobility of people and their 

subsistence strategy, it seems that Spring Creek might be considered a foraging camp, 

where the site’s occupants moved to the bison camp for a short time, then following a 

creek, carried local raw materials to their next location. Chatters (1987) suggests that tool 

diversity should be higher at base camps and residence camps than at field camps due to 

the greater diversity of activities occurring on each site. The Hawken site is a good 

example of a bison kill site and its limited tools. Andrefsky (2005:222-223) is not an 

advocate for interpretations into tool functions, as the archaeological and ethnographic 

records show that tools could have different functions throughout their use lives through 

resharpening and use-wear. If the individual artifacts and information about them can be 

determined with some confidence, it is easier to make an interpretation about site 

function.  
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The grinding stones also reveal an interesting insight into site function, since there 

must have been a reasonable benefit in carrying these heavy stone tools over the 

landscape. The examples from Spring Creek are made of raw material not found in the 

area. All four of them had been broken but continued to be used and were clearly sill 

functional. Therefore, why were they left behind? Did foragers carry more of these tools 

to the next site and thus the broken ones were no longer needed? In this environment 

stones like this are at a premium and are valuable, so it is far more likely that they were 

cached for future use rather than simply discarded. The grinding slab had extensive use-

wear in its basin and other surfaces indicating it was used heavily for some purposes over 

its use-life. The grinding slabs were left in a cluster (Feature 7), indicating they were 

likely cached for future use, or possibly that they were working in this area and decided 

they did not want the burden of transporting them to the next base camp. Feature 7 is also 

set off a bit from the bison butchering location and the hearths/fire pits. Given this 

relatively large number of grinding tools, it is more likely that this site served as a base 

camp. Besides red pigment, it is unknown whether they were grinding seeds or crushing 

bones. The use traces on the tools support use in seed grinding, although it also seems 

evident from the removal of percussion spalls that the tools were used in heavy 

percussion work, such as bone crushing. The importance of carrying these items over the 

landscape only to purposefully deposit them in one spot is yet to be determined.  The 

grinding stones may have served as “site furniture,” which are items meant to be used 

again and thus are deliberately positioned in a very specific location at a commonly 

returned to site (Binford 1978a).  
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Grange (1980) notes that since the site was in a borrow pit, it was hard to 

determine the occupation fully. Most of the terrace area had a small layer of stained soil 

with sporadic hearths and piles of bison bone throughout. The lack of clearly stratified 

levels indicates that the site may have been occupied over a few weeks at one time, a 

duration that is consistent with that of a base camp. There was no evidence of shelters or 

structures other than hearths and a possible storage pit. A total of 64 hearths were present 

at the site, and with an estimated five people for each hearth, between 300 and 600 people 

could have occupied the site. According to Grange (1980:160), “. . .the food resources 

reflected by the faunal remains could have supported them for a period of two to four 

months.” Grange admits that this estimate is highly speculative but it serves as a 

hypothesis that can be examined based on the lithic assemblage. Given what 

archaeologists have commonly thought about the social group size of pre-horse foragers 

on the Great Plains, perhaps especially during the warm and dry Middle Holocene, 300-

600 people would have come from a large region surrounding Spring Creek. This seems 

like a large number of people given the time period yet most of the raw material was 

local, with little from distant areas. If this site was used for a special event before winter 

started with various regional bands of gatherers coming together, one expectation would 

be that lithic raw materials would be relatively diverse reflecting the other areas of where 

the assemble people came from.  The only tools made of non-local raw materials are the 

exhausted scrapers, which serve as scant evidence of nonlocal groups. Missing are 

materials from eastern Nebraska or South and North Dakota or more materials from 

Wyoming or Colorado. One possibility is that the area that was excavated was occupied 

by the local population and the other parts of the site were occupied by other groups of 
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people from more distant areas. Regarding the scrapers of nonlocal material, they point 

towards a women-associated activity. Another hypothesis to account for this pattern is 

that the women came from other bands from Wyoming to join in marriage with this new 

group. 

The site was used to not only butcher the bison and process bone grease with the 

grinding stones, but also to perform hide processing. Unfortunately, this site was not 

completely excavated but based on the material remains from the section that was dug, 

the site was likely a camp for a small family group getting ready for the next season of 

winter. 

Diet Diversity 

An accurate reconstruction of plant and animal resource distributions for the 

Middle Holocene on the Great Plains does not yet exist. Douglas (2015) starts to answer 

plant use with use-wear on chipped stone tools from Coffey site in Kansas and the 

possible use of plant processing during the Archaic. It is possible that the Great Plains 

lacked the extensive stands of seed-producing plants edible by humans as in the Great 

Basin and the Southwest, but more importantly, based on optimal foraging theory, the 

plains likely had higher paying resource options. Grinding tools start to appear during the 

early Archaic, including the Spring Creek site, but their representation is minor compared 

to sites both west and east of the Great Plains. Another significant difference is that the 

examples present at the Spring Creek site are massive compared to typical examples of 

the Great Basin and Southwest, at least for manos. In those regions manos are typically 

small and light and easily fit in one hand. The Spring Creek Archaic manos are large and 
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heavy and seem well suited for crushing and percussion such as might occur with 

cracking open bison bone.  

Occupants of the Spring Creek site, as well as all sites except for Hawken, 

incorporated different species into their diet in addition to bison. Based on Optimal 

Foraging Theory it should be no wonder why the energy used for spent ratio with calories 

from bison make much better use of those calories. According to Widga (2004:28), 

“while a total of 15 different species are represented in the Archaic portion of the Spring 

Creek faunal assemblage, non-bison species represent a small proportion of the overall 

NISP (13.7 percent).” Despite the warming and drying of the Middle Holocene which 

caused major environmental impacts on humans and animal species, bison continued to 

comprise a very large percent of the forager diet during this interval. 

 

Range  

 An estimation of forager range relies on information about the locations of lithic 

sources. Lithic manufacture on this site is making use of local sources or by well-worn 

hafted tools appearing to come from distant sources. The rest of the tools and debitage 

were obtained from the local source of Smokey Hill Silicified Chalk, located in the 

Republican River basin and northern Kansas, just south of the Spring Creek site. The 

Spring Creek site compares to the other Early Archaic with more local raw material than 

other time periods, but even higher at 91%. The material sources of the tools as well as 

the debitage are within 80 km (50 miles) of Spring Creek, if not closer since the location 

of SHSC is hard to determine. The local cobbles would have come from the nearby rivers 

and streams. A few of the tools made of different materials came from Wyoming which is 
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around 482 km (300 miles) away. The groundstone are possibly from areas that are 

around 482 km (300 miles) from the site.  The presence of a diverse range of raw material 

points to a moderate degree of mobility across the landscape, with groups acquiring these 

resources either via trade networks or by frequently moving across the Plains. The biface 

technology in this assemblage also suggests a mobile group occupied the site.  
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CHAPTER 8: CONCLUSION   

Future Research  

Debitage was commonly ignored in lithic studies and site reports in the past, with 

researchers sometimes not even noting counts or the type of raw material. This has 

changed over the years, but since flake waste is often far more abundant than tools and 

represent the most common artifact recovered, archaeologists can obtain a better idea of 

site activities and the organization of technology by detailed analysis of this material. 

With experimental flintknapping and guidance from experts in lithic production and use, 

the ability to understand how cores were worked with flaking technology can guide type 

classifications and use wear for analysis.  

The grinding tools from Spring Creek and other sites also need future research 

into what type of items were used on the stones and if use-wear can be better understood. 

Along the lines of Jenny Adams (2014) there needs to be detailed use-wear analysis 

coupled with experimental research. This would help determine the extent to which items 

such as manos were used for processing small seeds or other plant resources versus 

animal resources such as crushing bone to extract marrow or rending it further in the 

process of extracting grease.  

Future research is needed for the Middle Holocene with the completion of 

detailed analysis for the materials recovered from known sites. For many sites, we only 

have a site form or CRM reports. Few are completely examined and many have not been 

researched again with new approaches and techniques.  Most of the information that is 

available is buried in poorly accessible CRM reports (grey literature) or worse still in 

field notes within file cabinets. Therefore, additional grey literature needs to be published 

so data is more accessible and can be readily used.  
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With new methods in faunal remains it seems that many sites need to be re-

analyzed especially when it comes to dogs. Many sites have wolves listed within the 

faunal remains, but additional research might reveal these remains are in fact 

domesticated canid. It would be useful to conduct new experiments to determine the 

carrying capacity of dogs and examine these results with an optimal foraging model 

framework to test how humans on the Plains could have benefitted from the support of 

dogs.  

 

Conclusion 

         The Spring Creek Site lithic analysis yields several interesting results. Raw 

materials used were obtained from local sources; by count, the debitage and tools 

assemblage is composed predominantly of Smokey Hill Silicified Chalk, accounting for 

more than 91% of the assemblage. There were some tools made of materials from outside 

the local area but these tended to be small and greatly reduced and readily interpreted as 

exhausted of all utility. This finding accords with what both Nycz (2013) and Widga 

(2006) found that human foragers had a rather restricted range of residential movement 

on a scale of less than 100 km between camp locations. The non-local raw materials 

could have been gathered during other seasons or rotations on a five or ten-year basis. 

Their presence could also indicate that Spring Creek foragers participated in a trade 

network with other groups.  The Spring Creek foragers were still mobile but not on a vast 

scale, primarily using the local resources around them including raw materials, bison, and 

other species.  

           At the Cherokee Sewer Site, the only difference in flake stone technology between 

the lower horizons from the Paleoindian time period and those of the Archaic is the 
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hafting methods used on projectile points as indicated by the switch from unnotched to 

notched points (Anderson 1980:230). The other significant change that transpired 

between these periods is the appearance of grinding slabs and manos. These could have 

helped to process nuts and seeds but also perhaps to breakdown bones of mammals in an 

effort to maximize all energy from animal carcasses through intensive processing.  

Kornfield and Larson (2008) believe seed procurement and processing began more than 

9000 radiocarbon years ago during the mid to late Paleoindian time period. Since the 

grinding stones are large and heavy they would have also worked quite well for bone 

processing. It is also the start of more time spent in camps, or at least thought to be, 

because moving across the landscape with these heavy stones would have been 

burdensome.  

Further study of the Middle Holocene could provide better information about how 

humans have adapted to climate change in the past whether that is man-made or natural. 

According to LaBelle (2005:287), “The Central Plains Paleoindian of the Early Holocene 

appear more as “place-oriented foragers” rather than as groups randomly moving across 

an empty landscape in narrow pursuit of a single species of game.” The consideration of 

the Early Archaic as unique transition period can help improve how we conceptualize 

cultural and adaptive transitions not as abrupt shifts from one steady state to another 

(Paleoindian to Archaic), but as one of gradual incremental changes in diet, resource use, 

and overall way of life.  
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Appendix A: Debitage Flake Key 
 
Author Note: This key it to help explain how I reached flake types. It is more a refence 

tool for myself than anything else. Includes flake types with examples of photos. Ideas 

here are from Geib (personal communication) during this project along with Cotterell and 

Kamminga (1987), Odell (2004), Andrefsky (2005), Geib (2007, 2014).  
 
Indeterminate / nondescript 
Not enough characteristics to make a call. No platform, cannot determine ventral or 

dorsal. Chunk or Shatter.  
 
DFP Core 
First off, the Core that is big, thick, and possible cortex. Hard Hammer with a big ring 

crack.  
 
Bipolar core (None in the collection)  
 

Biface shaping 
Smaller size, used to shape or re-sharpen the flake/ biface. A lot of the time has more 

than one single platform. Can be pressure or percussion hammer.  
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Biface thinning 
Trying to get thin, longer flakes. Might have a curve with it. Not always whole because 

of hinge fractures, or snap from thin material. Has scars from different directions on face.  
 
Geib (2014: 2.49) “Flakes from percussion biface reduction. . . Flakes often have the 

following characteristic: faceted (multi-scar) platforms: bending initiations (although 

Hertzian invitations also occur), hence Platform lips and diffuse bulbs of force; multiple 

and complexly patterned dorsal flake scars; expanding flake outlines with relatively 

narrow platforms and maximum flakes widths midway or more distally; ventral flake 

curvature. They are also moderately thin, with maximum thickness usually away from the 

bulb of force, especially if the flake recovered precious step or hinge terminations”  
 

 
 
 
 
Notching 
Very small flakes, from the notching of points.  
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Alternate 
Single scar platform a lot of the time. Trying to get square or irregular edge off. Wider 

then long.   
 

 

Core edge Prep 
Large, single platforms, maybe has Cortex. Sometimes short and wider.  

 

Geib (2014: 2.56) “The characteristics of core flakes are their large, often flat, single 

flake scar or cortical platforms, Hertzian-cone initiations, common large bulbar swelling, 

simple dorsal flake scar pattern with scars often oriented in the same direction as the axis 

of percussion, low dorsal scar count, comparatively great thickness that occurs at the bulb 

of force, often straight-sided margins, and often minimal flake curvature except perhaps 

near the distal termination.”  
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Scraper maintenance  
Cortex at the distal end, platform flake, whole a lot of the time, platform wide also the 

width of flake, use wear, smaller scale 
 
Tool spall 
Flakes off tools to make them sharper, retouch, shaping. Flakes because no retouch after 

this flake.  
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Flake Condition  

Whole- Platform with feathered or hinged distal termination and intact lateral margins 
 

Split- Whole flake but down the middle broken in half  
 

Broken- Platform but Platform with step or broken distal termination; lateral margins 

don’t matter 
 

Fragment- no platform, but clearly part of flake, either terminal or lateral or medial 
 

Angular shatter- by product of flaking but can’t orient or determine dorsal/ventral 
 

 


