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Abstract 

USU Archeological Services (USUAS) conducted a metal detection survey in the southwest ¼ of Section 
24 and the northwest ¼ of Section 25, Township 17S, Range 46 W in an effort to locate material remains 
from an engagement between members of the 3rd Regiment Calvary, Colorado Volunteers and about 25 
to 30 Cheyenne and Arapaho associated with Cheyenne warrior Big Head. The metal detection survey 
location was based upon interpretive work of primary historical sources, geomorphology, and 
archeological evidence by researcher Jeff Campbell of Eads, Colorado. This work was authorized and 
administered through the Rocky Mountains Cooperative Ecosystem Studies Unit Cooperative Agreement 
Number H1200-09-0004 to Utah State University and subcontracted to USUAS (Subaward #12010301). 

The USUAS crew consisted of Kenneth Cannon, Jonathan Peart and Joseph Lamb, along with Charles 
Haecker of the National Park Services Heritage Partnerships Program. Work was conducted between 14-
17 October 2011. The metal detection survey consisted of 20-m transects oriented east-west from the 
western park boundary to the edge of the bluff which corresponds roughly with the 4000-foot contour. 
A total of 133 acres were surveyed. The metal detection survey consisted of a team of 2-3 people with 
one person operating the detector and the others pin-flagging any ‘hits’. These hits were then excavated 
with initial identification to discern if they were potentially associated with the massacre based upon 
temporal characteristics. Most of the hits identified post-date the massacre and were collected and 
discarded. Items of potential interest were mapped in place and collected. Mapping was conducted 
using a Topcon HiPER Pro RKT (Real Time Kinematic) unit.  

Although hundreds of metal hits were excavated during the metal detection phase of this project, the 
vast majority of artifacts could be convincingly associated with modern ranching-related activities, and 
consequently were not recorded. These artifacts included barbed-wire, smooth-wire, metal scrap, fence 
staples and nails, car parts, and modern cans. Only seven artifacts were collected as a result of the 2011 
metal detection survey. These artifacts include a possible whetstone, a modified railroad spike, two 
modern copper-jacketed bullets, a deformed piece of lead shot, a brass ring possibly from a pocket-
watch or binocular, and a .40 caliber lead bullet.  

No compelling evidence for the Big Head incidence was found during the metal detection survey. This 
area has been proposed for a hiking trail as part of the park management plan and our results indicate 
that no further work needs to be conducted prior to the development of this overview trail.  
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Introduction 

As part of the park management, and to further provide information on the events of 29 November 
1864, infamously known as the Sand Creek Massacre, Utah State University and USU Archeological 
Services were employed through a cooperative agreement with the National Park Service to conduct a 
metal detection survey in the southwest ¼ of Section 24 and the northwest ¼ of Section 25, Township 
17S, Range 46 W in an effort to locate material remains from an engagement between members of the 
3rd Regiment Calvary, Colorado Volunteers and about 25 to 30 Cheyenne and Arapaho associated with 
Cheyenne warrior Big Head.  This has become known as the Big Head Incident based upon historical 
research by Jeff Campbell of Eads, Colorado.  This project is administered through the Rocky Mountains 
Cooperative Ecosystem Studies Unit Cooperative Agreement Number H1200-09-0004. 

The Sand Creek Massacre National Historic Site (SAND) is located in Kiowa County in southeastern 
Colorado about 23.5 miles northeast of Eads (Figure 1).  In 1998 President Bill Clinton signed the Snad 
Creek Massacre National Historic Site Study Act of 1998 that directed the National Park Service to 
identify and locate the location and extent of the massacre are and prepare cost estimates for the 
development and protection of the area.  In 2007, the park was opened to the public.   

Today the area remains rural and sparsely populated.  The predominant vegetation is the highly 
productive short-grass prairie of the uplands and riparian communities dominated by cottonwood 
stands below along Sand Creek (Figure 2).  Primary grasses include blue gramma grass and buffalo grass 
with switchgrass and side-oats gramma common (National Park Service 2000).  The vegetation of the 
area can be considered an important element of the cultural landscape and many plant species are 
reported as culturally significant to the associated tribes The bluff area of the investigations is eolian-
capped with 
well-sorted 
medium-grained 
eolian sands 
(Holmes and 
McFaul 1999). 

 

 

 

 

 

 

 

Figure 1. Location 
map of the Sand 
Creek Massacre 

National Historic 
Site. 
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To date, professional archeological surveys in 1997 and 1999, and over a century of relic collector 
activities within the Sand Creek massacre site, focused primarily on the village locale and its immediate 
surroundings, probably because the greatest concentration of massacre-related objects are located here 
(National Park Service 2000; Greene and Scott 2004).  These objects are reflective of what would have 
been found within a circa 1864 Plains Indian village, intermixed with Civil War era military ordnance and 
accouterments.  If discovered, the locale of the Big Head incident may contain an artifact signature at 
variance from the village locale artifact signature.  Physical remains of the 25-30 warriors may be limited 
to metallic objects worn on their clothing and bodies, e.g., cone jingles, brass wire bracelets, finger rings, 
ear cuffs, metal beads; and any objects that had been inside pouch bags, e.g., small tools, lead shot.  
Weapons or fragments of weapons may also be present, e.g., skinning knives, and metal fittings from 
the warriors’ firearms that were destroyed by soldiers.  It is also possible that metal fittings of horse tack 
are present, e.g., bridle buckles.  Intermixed among the Indian-related artifacts may be spent military 
bullets similar in calibers and types found within the village area.   

 

Figure 3. Location of metal detection block. 

Evidence of a military formation such as a skirmish line may be identified as a roughly linear patterning 
of dropped/unfired bullets and percussion caps.  Uniform-related items such as brass coat buttons and 
iron or white metal trouser buttons, and personal objects such as clasp knives and coins, might also be 
present.  Hand-to-hand fighting locales may be reflected by a discreet deposition of intermingled Indian- 
and soldier-related items. 
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Figure 5. Metal detecting along bluff tansect. 

 

Figure 6. USUAS archeologist Jon Peart setting up Topcon RTK unit. 
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Sand Creek Metal Detection Results 

Although hundreds of metal hits were excavated during the metal detection phase of this project, the 
vast majority of artifacts could be convincingly associated with modern ranching-related activities, and 
consequently were not recorded (Figure 7). These artifacts include barbed-wire, smooth-wire, metal 
scrap, fence staples and nails, car parts, and modern cans. Only seven artifacts were collected as a result 
of the 2011 metal detection survey. These artifacts include a possible whetstone, a modified railroad 
spike, two modern copper-jacketed bullets (T27-02), a deformed piece of lead shot (T27-01), a brass ring 
possibly from a pocket-watch or binocular (T27-03), and a .40 caliber lead bullet (T29-01). Detailed 
descriptions of these artifacts are presented below. 

The railroad spike is missing the head section, has a standard tapered chisel point, and in total measures 
4 3/8 inches long with an approximately ½ inch wide square shank (Figure 8). No observable saw cut-
marks are located at the end of the spike where the head was removed. Additionally, the shank of the 
spike is straight. These characteristics suggest that the head was removed through intentional forging 
and not as a result of removal by a hack-saw or due to breakage.  

Soon after European contact, Native American groups traded metal objects and manufactured metal 
tools from scrap metal including railroad spikes (after railroads were built) (Odell 2001). Native 
Americans manufactured scrapers, flesher tools, tinkling cones, axe heads, knives, weapons, and 
arrowheads from traded or collected scrap metal and broken or worn-out metal tools (Arkush 1987; 
Keyser et al. 2004; Odell 2001; McGonagle et al. 1973; Pyszczyk 1999). At the same time, European-
American settlers also collected and manufactured or refurbished tools from collected metal (Fontana et 
al. 1962). Previous archeological investigations and private collections near the Sand Creek Massacre 
Site have recovered hundreds of metal artifacts including scrap metal and tools commonly found at 
Native American village sites dating to the same period (Scott 2000). With this in mind, it is plausible 
that the Native Americans camped at Sand Creek could have collected the railroad spike, modified it, 
and subsequently deposited it near the time of the massacre. Nevertheless, both the source and 
historical association of the railroad spike remain a mystery. 

The first railroad to pass through eastern Colorado in the vicinity of the project area was the Kansas 
Pacific Railroad which was completed in 1870. Construction for the Kansas Pacific Railroad began in 
September 1863 with the goal of establishing a main passenger line connecting across the Great Plains 
from Kansas City to Denver, and optimistically to the Pacific Ocean (Petrowski 1974). By 1869, the 
Kansas Pacific Railroad had reached the border of Colorado and by the end of 1870 the railroad had 
reached Denver (Bell 1870; Fleming 1876; Petrowski 1969). Fleming (1876) described the Kansas Pacific 
Railroad as a narrow-gauge railroad constructed with 56 pound per yard rails. The spike found during 
the current metal detection survey at Sand Creek has between about ½ and 9/16 inch square shank 
which is consistent with spikes used on narrow-gauge railroads with rail weight measuring less than 100 
pound per yard (Camp 1903). If the spike is from a local source it is possibly from the Kansas Pacific 
Railroad post-dating 1863 (or more likely post-1870), leading to the possibility of an association with the 
Native American village at Sand Creek. 

A possible whetstone was found on the surface in the metal detection block (Figure 9). It is made of 
light-gray colored medium-grained sandstone, with only one possibly worked/ground flat surface. The 
tool is triangular in cross-section. It measures 6.4 cm maximum length by 4.3 cm maximum width by 
28.8 cm maximum thickness. Whetstones were used to sharpen metal blades including knives and axes 
and were a common artifact type at Native American villages on the Great Plains during the mid to late-
1800s (NPS 2000:Appendix 2). 
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Figure 8. Close-up cut end and side profile railroad spike. Bar is one centimeter. 

 

Figure 9. Close up of a possible whetstone/ground 
stone fragment. Bar is one centimeter. 

T27-01 is a lump of deformed lead and based 
on its shape and weight appears to be lead 
shot (Figure 10). It weighs 52.5 grains which is 
comparable with #00 Buck Shot weighing 
around 53.8 grains and measures 8.38 mm in 
diameter (.33 inch) (Ballistic Products 2012). 
This size shot is very common and is 
commercially loaded in many modern shotgun 
calibers (Barnes and Simpson 2009). However, 
the shot is also comparable with the .30 caliber 
shot recovered at Sand Creek reported by Scott 
(2000). Scott reported finding lead shot 
ranging in diameter from .30 to .69 caliber. The 
recovered .30 caliber shot was located 
intermixed with a cluster of .58 caliber balls 
and therefore Scott argues that they date to 
the 1864 massacre event (Scott 2000:83). It is 
conceivable that T27-01 may have come from 
the massacre but it is much more likely that it 
modern.  

Along the bluff overlooking Sand Creek, we 
located a fired and deformed copper-jacket 
from a modern high-power rifle bullet. Due to 
impact deformation the exact dimensions of 
the artifact were impossible to generate. The 
approximate diameter of the bullet is about .30 caliber and it weighs 2.5 grams (38.6 grains).  
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Figure 10. Close-up of recovered deformed lead shot (T27-
01 in comparison with modern #00 Buck Shot (upper left). 

Bar is one centimeter in length. 

T27-02 is a modern copper-jacketed rifle bullet 
measuring .308 inch diameter (7.84 mm) by .87 inch 
long (22.3 mm) and weighs 10.3 grams (159 grain). 
The bullet was fired as evidenced by rifling and 
deformation of the bullet (Figure 11). Edward Rubin, 
working at the Swiss Army Laboratory in about 1882 
invented the first successful small-caliber copper-
jacketed bullet (Walter 2006). This artifact does not 
date to the period of the massacre and likely 
represents either modern target practice or big game 
hunting.  

 

 

Figure 11. Close-up of a modern copper-jacketed rifle bullet (T27-
02). Bar is one centimeter in length. 

T27-03 is a brass or copper ring possibly from a pocket-watch 
or binoculars (Figure 12). The artifact measures 1.6 inch 
diameter (40.7 mm) and weighs 3.5 grams. Comparing this 
artifact to a type collection of Civil War-era binoculars and 
pocket watches may be able to determine the artifacts 
function, manufacture date, and whether or not it is related 
to the 1864 massacre event.  

T29-01 is a lead bullet measuring .399 inch diameter (10.1 
mm) by .64 inch length (16.36 mm) and weighs 12.4 grams 
(191.4 grains) (Figure 13). The bullet is solid lead with a 
coned-shaped flat nose (Figure 14). The base of the bullet 

retains gun powder pellet impressions, indicating that the bullet was set hard into the powder prior to 
firing (Figure 15). Some possible rifling is evident along one side of the bullet; however, the bullet is 
weathered and was grooved by a metal trowel during excavation. The caliber of this bullet as well as 
other characteristics provides strong evidence that this bullet dates after the 1864 massacre. Although 
the bullet diameter (about .40 caliber), bullet length (about 0.65 inch), and weight (about 190 grain) are 
consistent with bullets fired from multiple cartridges (e.g. .401 Herter Powermag, .401 Winchester Self-
Loading, .40-44 Woodswalker, .40-454 JDJ, and .41 Remington Magnum, and others) the bullet most 
closely fits the characteristics of the .41 Long Colt (Barnes and Simpson 2009). The .41 Long Colt is often 
hand-loaded with solid lead bullets around 200 grains. The cartridge was introduced by Colt in 1877 for 
use in the double-action or Lighting Model revolver and was later used in the New Army, New Navy, 
Army Special, Single Action Army and the Bisley (Barnes and Simpson 2009). Firearms firing this caliber 
as well as the .41 Long Colt cartridges have not been commercially produced since at least the 1930s 
(although Winchester produced a small quantity of loaded cartridges in the 1970s) (Barnes and Simpson 
2009). 
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Figure 12. Brass or copper metal ring possibly from a pocket-watch or binocular (T27-03). 

 

 
Figure 13. Close of T29-01 bullet, side profile. 
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Figure 14. Close of the top of T29-01 bullet. 

 

 

Figure 15. Close-up of base of T29-01 bullet. 
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• All of the artifacts are buried at a depth below the range of the metal detector readings.  The 
chances of such a scenario are practically nil, since 1) wind erosion, root disturbance and rodent 
activity continuously alters artifact deposition, especially in sandy conditions.  Thus, some 
formerly buried artifacts will periodically appear on and/or just below the surface; 2) the metal 
detectors used during the survey can identify metal artifacts the size of a match head 
approximately 15 cm below surface; an object the size of a bullet or button, perhaps as deep as 
25 cm below surface, can be discovered by these detectors; and 3) the 1999 survey discovered 
two spent bullets within the project area, both bullets of Civil War era vintage.  It stands to 
reason that, if these bullets were found using essentially the same type of metal detectors used 
in 2011, then the artifact concentration associated with the Big head incident also would have 
been discovered if all indications of it are buried and within the project area. 

While no artifacts were identified during this metal detection project, two bullets were discovered in 
1997 during a metal detection reconnaissance they may have relevance for the continued study of the 
Big Head Incident location (Scott et al. 1998). These include a .45 Sharps bullet, that likely post-dates the 
massacre, and a .54-cal bullet that is consistent with a bullet used in the Model 1841 Mississippi Rifle.  
The 1841 rifle had an effective range of up to 1100 yards, with a maximum range of 2000 yards.  If this 
bullet was an overshot, that is, it didn’t hit its intended target, but continued the trajectory well beyond 
the site of the Big Head incident and approximately completing their maximum range.  So, the site of the 
Big Head incident may be around 1000-2000 yards away from the survey area.  If we assume the oral 
histories of the incident are correct insofar as direction from the village is concerned, and the bullet is 
associated with the incident, then a likely place to look for the site is about 1000-2000 yards to the 
west/northwest from where these bullets were found within the project area. 

A further recommendation would be to conduct a sample survey comparable to the 2011 project.  
Possibly having a two or three individuals survey long-range metal detection transects that radiate out 
from the 2011 project area and in a westerly-northwesterly direction.  If evidence of the Big Head 
incident is out there, then these surveyors will eventually find it.  

Additional work to locate the Bighead Incident, and other events of the massacre may be enhanced by 
the newly collected LiDAR mapping data.  Trail locations may be present in the data that were 
contemporary with the massacre and can be used as key landmarks.  For example, the trail leading from 
Fort Lyon may be evident on the LiDAR and the equipment drop point may be reasonably located.  
Metal detection in this area may prove instructive and provide a specific point on the landscape from 
which to map other events. 

Based  upon this fieldwork, USUAS recommends that no further work be conducted in association with 
the establishment of the bluff line trail.   
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