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CHAPTER I 

INTRODUCTION 

One function of The Museum of Texas Tech University (herein 

referred to as The Museum) is to collect objects which are pertinent 

to its theme of life in arid and semiarid lands. This activity 

produces collections which serve as diagnostic indicators of lifeways 

in other regions. Collection is only one function of a museum, 

however, and should not be emphasized over other equally important 

functions (Guthe, 1977; Burcaw, 1979). A working balance must be 

maintained by introducing an interface that cohesively links functions 

together by insuring that activities are mutually beneficial. The 

interface that allows this cohesion to occur is purpose. 

One purpose of The Museum is to explain resource utilization and 

in 

several ways. However, the most common method is through the use of 

interpretive exhibits. The quality of information contained in these 

exhibits is an indication of the quality of research that was 

possible. In turn, this research is dependent upon the quality of the 

data base, i.e., collection condition and documentation. 

Collections that are in poor physical condition due to improper 

housing and conservation measures represent an unusable resource for 

most research interests (Ford, 1977). In addition, lack of documenta

tion also results in an unusable data base (Borhegyi, 1965). A 

adaptation to the general public. This information may be imparted i 



researcher cannot expect to make meaningful interpretations based on 

artifact associations if collection documentation is inadequate due to 

missing records. Both conditions limit severely a collection's 

education and research potential. These collections are termed 

inaccessible resources (Ford, 1977). 

Until the last few decades, both conditions presented few 

problems (Neal, 1969; Wittlin, 1970; Burcaw, 1979; Alexander, 1979). 

Collections that could not be housed or that were in poor physical 

condition could be discarded (Christensen, 1979). Furthermore, due to 

past exhibit presentations, it mattered little that collections were 

undocumented (Burcaw, 1979). However, this situation has changed. 

Museum ethics have evolved (Mead, 1978) and an interpretive exhibit 

style has become standard (Hudson, 1975; Finlay, 1977; Alexander, 

1979; Burcaw, 1979). 

With this change in museums, inaccessibility has become an 

unacceptable condition for any museum collection (Ford, 1977). 

Archaeological collections are of particular concern because they 

represent an irreplaceable data base (Kolata, 1981). Sites are a 

nonrenewable resource because excavation results in destruction 

(Christensen, 1979). Once artifacts are removed from the ground, the 

range of information that can be obtained from their study is 

decreased permanently. Archaeologists mitigate this damage by use of 

careful recording and excavation techniques. The information that 

results allows researchers to reconstruct a three-dimensional picture 



of the site. This picture, then, is enhanced by the physical presence 

of the site collection (Christensen, 1979). 

However, these collections are usable only if they are accessible 

to researchers. Collections that are inaccessible due to deficiencies 

in documentation or poor physical condition can either be discarded 

(ethically unacceptable: Ford, 1977; Mead, 1978; Christensen, 1979) 

or upgraded. Upgrading does not necessarily mean that the collection 

assumes its original condition. This situation is impossible with 

early archaeological museum collections (Kolata, 1981) or witn 

physically degraded collection objects. Upgrading means that the 

collection is improved so that it can again perform its original 

purpose of explaining resource utilization. 

Statement of Intent 

It was the goal of this study to upgrade the care of a poorly 

conserved and documented collection in order to create a data base for 

future research and educational purposes. The collection selected for 

this purpose was the Blackwater Draw Locality #1 Collection (also 

referred to as The Collection) in the Archaeology Division of The 

Museum of Texas Tech University. This project explored various 

aspects of managing and upgrading The Collection through application 

of standard conservation and collection management techniques. 

In addition, excavation data were gathered and an attempt was 

made to reconstruct the original excavation. This attempt took the 

form of a site report and completed The Collection's documentation. 



This site report provides researchers with a data base for future 

analysis. 

The Collection 

Blackwater Draw Locality #1 is a multicultural site with a long 

history of excavation activity (Hester, 1972; Stevens, 1973). Major 

excavations were carried out by several institutions. These excava

tions established the importance of Blackwater Draw Locality //I as a 

type site for the Clovis Culture. In addition, new artifact types 

were discovered and reported. For these reasons, the Blackwater Draw 

Locality #1 Collection of The Museum is important. The material that 

constitutes The Collection was excavated by F. Earl Green during the 

years 1958, 1959, and 1962-1964. Since that time, the material has 

been in "dead storage." Dead storage is a term that indicates that 

The Collection received little to no maintenance (Daifuku, 1978:124). 

The Collection consists of lithic, faunal, ceramic, and soil 

samples that had been accessioned (59-118, 59-119, and 64-54), but not 

adequately cataloged, conserved, or housed. In addition, provenience 

data were missing and a site report had not been published. In this 

state, the research and education value of The Collection was in 

question. However, because The Collection serves as a representative 

collection of the Blackwater Draw area and Clovis time period, it was 

considered worthwhile to expend time and energy towards upgrading the 

collection. 



Initial work centered around stabilizing the main collection 

objects, i.e., faunal remains. Bones were fragmented due to original 

excavation techniques or neglect. In addition, several elements had 

been inadequately treated and were deteriorating below the preserved 

surface. Determining adequate treatments for the bone required taking 

into consideration the ethics and principles of conservation (National 

Conservation Advisory Council, 1980). Using these concepts as a 

guide, treatments were devised and The Collection stabilized. 

Unless adequately maintained, collections will deteriorate 

(Thomson, 1981; Ford, 1977). Materials must be adequately housed, 

cataloged, arranged, and inventoried. The result is a systematic 

research collection. The Collection was not a systematic collection 

at the start of this study. Besides lacking organization, a relevant 

excavation documentation was missing along with a majority of lithic 

artifacts (914 total missing). Materials were inadequately housed and 

labelled and only partially inventoried. These collection problems 

were corrected by application of sound collection management 

techniques. 

The final obstacle to completing The Collection was the lack of 

documentation. Filling in this gap meant reconstructing a site 

report, although the original records were missing. In addition, 

while two of the investigators at the site were willing to be 

interviewed, the principle investigator who produced The Collection 

was not willing to provide information. Therefore, the reconstructed 

site report was based on a paucity of information. 



Although some new artifact types were reported briefly (Green, 

1963), the Blackwater Draw Locality #1 Collection of the Archaeology 

Division virtually is unknown. Various aspects addressed in the site 

report are: method of data collection, locational setting, strati

graphy, excavation procedure, the artifacts and faunal materials, and 

a discussion and summary of the excavation. 

The major problem faced was lack of data. Field notes, maps, 

photographs, and other records were not in the files of the Division 

or Registrar. A variety of sources were consulted. Publications 

dealing with the site were checked to determine the locational setting 

and general stratigraphy. Other publications (Green, 1963; Warnica, 

1966; Hester, 1972) were reviewed for excavation layout and technique 

pertinent to the excavation of this collection. By use of these 

sources, it was possible to regenerate some documentation of The 

Collection. 

Use of these techniques allowed The Collection to be upgraded. 

In this upgraded state, the Blackwater Draw Locality #1 Collection now 

serves as a systematic anthropology collection. 



CHAPTER II 

EXCAVATION HISTORY AT BLACKWATER DRAW LOCALITY //I 

Since its discovery in the 1930's, Blackwater Draw Locality #1 

has attracted the attention of professional archaeologists. However, 

this attention was intermittent and, for a period of years, profes

sional work was not conducted in the area. This period of inactivity 

changed only after the site was threatened by commercial interests in 

1953 (Hester, 1972). The ensuing archaeological excavations consisted 

primarily of salvage work and much data were lost. The history of 

excavations at Blackwater Draw Locality #1 can be summed up as a time 

of frustrated hopes to record and preserve a rapidly depleted site. 

Site Discovery 

The area first gained recognition in the summer of 1932 when A. 

W. Anderson of Clovis, New Mexico, showed E. B. Howard of the 

University Museum of Philadelphia some Folsom points that had.been 

found in a blowout in Blackwater Draw (Howard, 1935). Shortly after 

this time, the New Mexico State Highway Department began excavation at 

Blackwater Draw Locality //I to obtain gravel. Upon hearing this, 

Howard made a quick trip to the area. It was his hope that cultural 

and faunal materials would be exposed. Mammoth, bison, horse, and 

camel bones and lithic artifacts were found, but not in direct 

association with one another (Hester, 1972:3). undeterred, Howard 



8 

made plans to return the next summer (Howard, 1935:14). It was this 

decision that began the series of excavations by different institu

tions (Fig. 1). 

Excavations 

University of Pennsylvania Museum, Academy 
of Natural Sciences of Philadelphia, and the 
California Institute of Technology (1933-1937) 

In 1933, personnel representing the joint effort of three 

institutions formed a core group of experts under the guidance of 

Howard (1935; Hester, 1972). These professionals concentrated on the 

studv or the site's stratigraphy and collected diatoms, snails, and 

pollen sa-ples ^Antevs, 1936). They determined that the site's 

ecosyster had undergone a gradual change from a humid to drier 

environment (Patrick, 1938:21). In addition, the interrelationship of 

artifacts and fossil faunal remains was established beyond a doubt. 

This discovery va-. the first evidence that conclusively established 

the differer.ce between Folsom and Clovis artifact and faunal 

assemblege. (Cotter, 1937, 1938; Haynes, 1966). 

However, Howard (1935) assumed erroneously that similar deposits 

were represented in each area excavated at the Locality. He also 

believed that geological irregularities such as erosional unconror-

mities did not occur. Hester (1972:29) believed that Howard was 

incorrect in assuming that Clovis materials were deposited in the Blue 

Sands. 





Fi-i'ir-e 1. Excavations at Blackwater Draw Locality #1, 1933-1964. 
1. University of Pennsylvania Museum, Academy of Natural 
Sciences of Philadelphia, and the California Institute of 
Technology, 1932-1937; 2. Texas Memorial Museum, 1949-
1956; 3. Museum of New Mexico, 1956; 4. University of 
Chicago, 1957; 5. High Plains Ecology Project, 1958, 1961; 
6. Eastern New Mexico University, 1961-1962; 7. Texas 
Technological College, 1962; 8. Museum of New Mexico, 
1:^62-1963; 9. Texas Technological College, Eastern N'ew 
Mexico University, Museum of New Mexico, El Llano 
ArchaeoLogical Society—El Llano Dig #1, 1962-1964. 
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Howard's group excavated at the site for the last time in 1937. 

During the excavation hiatus from 1937 to 1949, an attempt was made to 

turn the site into an outdoor museum. This endeavor failed, but it 

was not the last time a museum was recommended for the site (Hester, 

1972:3-5, 18-19). 

Texas Memorial Museum (1949-1950, 1953-1957) 

During the summer of 1949, A. H. Witte was employed by the Texas 

Memorial Museum (Austin) for the purpose of studying Early Man sites 

on the High Plains. Witte tested several of the levels at Blackwater 

Draw Locality #1 and uncovered ±n situ artifacts and faunal remains 

(Hester, 1972:6). Further excavations with Glen Evans that year and 

the next yielded information concerning the site's geology and 

stratigraphy and uncovered additional in situ materials. 

The next period of excavation by the Texas Memorial Museum (TMM) 

began in the late summer of 1953 under the guidance of Sellards. 

However, Evans, who intimately understood the site's stratigraphy, was 

no longer available. Another important occurrence was the resumption 

of gravel mining at the Locality by Sam Sanders in 1952 (Hester, 

1972:6). 

Whereas the time from 1949 to 1950 marked a period of research 

oriented excavation, the following years concentrated on archaeo

logical salvage work centered around quarry activities. During this 

time, several hand-dug wells were located, radiocarbon samples were 
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collected, and a definitive description of the cultural complexes 

finally was formulated (Hester, 1972:7, 29). 

The last TMM sponsored excavation at the site was in 1957. After 

this time, Sellards decided to concentrate on analyzing the recovered 

materials, but due to this death in 1961, a site report never was 

published (Hester, 1972). 

Museum of New Mexico (1956) 

By 1953, Fred Wendorf became aware of the importance of Black-

water Draw Locality #1. State officials were presented with a 

proposal to set aside a portion of the site for future archaeological 

research (Hester, 1972:7). When action was not taken, Wendorf decided 

to conduct excavations at the site. In 1956, his group was able to 

collect faunal materials for identification and dating purposes. In 

addition, details of the stratigraphic levels at the pond were 

recorded (Hester, 1972:42-43). 

University of Chicago (1956-1957) 

During the summers of 1956 and 1957, Jelinck (1960) conducted 

excavations at Blackwater Draw Locality /H. The recovered materials 

were recorded as part of a study of the Middle Pecos River Valley 

(Jelinck, 1960). However, the details of his excavations at the 

Locality never were reported until Hester's (1972) publication. 

While at Blackwater Draw Locality //I, Jelinck (1960) recovered 

faunal materials for identification and dating purposes. An adult 
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mammoth without artifact associations was found in the Brown Sand 

Wedge. Although Jelinck (1960) thought that the mammoth represented 

an in situ find, his interpretation was disputed due to the scattered 

nature of the elements (Hester, 1972:51). 

High Plains Ecology Project (1958, 1961-1962) 

The High Plains Ecology Project was a venture sponsored at two 

different times by Texas Technological College (1958) and then the 

Fort Burgwin Research Center (1961-1962) and funded by grants from the 

National Science Foundation. In the fall of 1958, Fred Wendorf and 

F. E. Green made several trips to Blackwater Draw Locality #1 to 

explore exposures made by quarrying operations (Hester, 1972). During 

one of these visits, they discovered the remains of a Folsom period 

kill/butchering locale. 

This feature consisted of the remains of a single Jiii situ bison. 

A Folsom point was located in the level below the layer that contained 

the bison remains (Hester, 1972). A Canis diris mandible and tooth 

fragment also were discovered in the level with the bison. 

Some of the bison material may be present in The Collection under 

accession numbers 59-118 and 59-119. These collection specimens 

represent the remains of an articulated lower leg of a bison. 

However, neither the records, the Folsom projectile point, nor the 

Canis diris mandible and tooth fragment were located in The 

Collection. 
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With the conclusion of the first portion of this project, little 

professional work was conducted in the area until 1961 when the High 

Plains Ecology Project again focused on the area. The emphasis was 

placed on collecting pollen and radiocarbon samples and faunal remains 

for species identification. Complete details of this work were 

published (Hester, 1972:8, 54-55). 

The period that followed the end of the High Plains Ecology 

Project was of particular importance to the site. By this time, 

quarry operations had removed enough sediment so that the original 

limits of the extinct pond were exposed. Removal of this overburden 

marked the beginning of spectacular finds at Blackwater Draw Locality 

#1. 

Texas Technological College, Eastern New 
Mexico University, Museum of New Mexico, 
and the El Llano Archaeological Society 
(1962-1964) 

Several groups worked in the gravel quarry during the time 

between September 1962 and January 1964. This activity was in direct 

response to the uncovering of extensive areas in the pit in prepara

tion for gravel mining. Personnel at these organizations realized 

that aboriginal activity areas in this portion of the site were 

endangered and they were concerned when major discoveries were found. 

However, instead of pooling resources to achieve a mutual goal, 

activities often were chaotic and uncoordinated (Hester, 1972:9). 
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Hester (1972) represented the Museum of New Mexico and Fort 

Burgwin Research Center at the Locality in 1962. During this time, he 

collected radiocarbon and pollen samples and studied areas with 

remaining intact stratigraphy. Hester (1972:57-63) also excavated two 

areas in the Locality, but was not satisfied with his results. 

At the same time, James Rowan of Eastern New Mexico University 

began excavations in Blackwater Draw Locality #1 (Hester, 1972). He 

concentrated in the area around an ancient spring and collected Clovis 

and Folsom artifacts. However, the excavation procedure was 

haphazard, vertical control was not maintained, and stratigraphic 

records were not kept (Hester, 1972:66). A joint effort between 

Eastern New Mexico University and the Museum of New Mexico explored an 

area close to the spring, but that exploration was unproductive. 

F. E. Green of Texas Technological College also was conducting 

salvage excavations in the quarry at this time. Early in 1962, Green 

(1962) discovered two wells and published a report on their age. 

In February of 1962, Green (1963) discovered 17 Clovis blades and 

a tooth fragment in a cut made by quarry bulldozers. Although these 

materials were accessioned into the West Texas Museum under accession 

number 62-120, this material was removed and now forms a missing part 

of The Collection. 

In August of the same year. Green (Hester, 1972:70) excavated a 

mammoth. Apparently lithic artifacts were not found, but some of the 

bones were jacketed and removed. It is not known if The Museum 

possesses this material since an accession record was not located, nor 
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were such materials found in The Collection or Vertebrate Paleontology 

Collection room. 

On 25 November 1962, Green (Hester, 1972:71) made the initial 

discovery of a mammoth in the North Bank of the quarry that was to 

involve the concentrated efforts of three institutions and two 

archaeology societies. This discovery, named El Llano Dig //l, was to 

become the most important and political excavation conducted at 

Blackwater Draw Locality #1. The institutions involved were Texas 

Technological College, represented by Green; the Museum of New Mexico, 

represented by Hester; and Eastern New Mexico University, later 

represented by Agogino. Field support was provided by the El Llano 

Archaeology Society, headed by Jim Warnica, with assistance provided 

by the South Plains Archaeological Society of Lubbock, Texas. 

After discovery of the first mammoth (designated Mammoth //2), 

Warnica hired two workers at quarry expense. This group uncovered a 

second mammoth (designated Mammoth #1) the next day (Warnica, 

1966:347). Hester (1972) joined the group in November and helped them 

uncover Mammoth #3, #4, and #5. During this time, an effort was made 

to turn the Locality into an in situ museum. As a consequence, bone 

was left in place. However, negotiations broke off in late spring 

(Stevens, 1973:7). 

The decision was made to remove mammoth material along with 

associated artifacts. It was agreed that Green would take Mammoth #2 

and materials associated with the animal to the West Texas Museum, 

Texas Technological College. The El Llano Archaeological Society and 
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the Museum of New Mexico excavated the other mammoths. By late 

spring, dissatisfaction developed over this arrangement, although the 

source of this dispute was not explained (Hester, 1972; Stevens, 

1973). 

At this time, Agogino and his crew and the El Llano Archaeo

logical Society worked together to expand the excavations (Stevens, 

1973). Areas were explored to the east (known as the Folsom Wedge) 

and north (known as the North Bank) of the mammoth. Although both 

areas were very productive in terms of artifacts collected, contextual 

information was of low quality due to lack of time. 

During this time, relations between Green and Agogino became 

strained and it was obvious that the two could not work together 

(Warnica, personal communication). Finally, Sanders limited excava

tion rights to Eastern New Mexico University and private collectors 

(Stevens, 1973:9). A time limit of six weeks was imposed on the other 

groups for removal of mammoth material. 

Green removed Mammoth #2 in jacketed casts. This material was 

accessioned into the West Texas Museum under accession number 64-54. 

However, other material from the Locality also was accessioned under 

this number. In December 1963 and January 1964, Green expanded his 

activities to include other features within Blackwater Draw Locality 

//I. Green, along with the El Llano Archaeological Society, continued 

to collect artifacts from around the old spring area (Stevens, 

1973:14). Partial inventories available in the Archaeology Division 
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and Registrar files indicate that Green brought some of this material 

to the West Texas Museum. 

Green terminated his excavation activities at the site on 

19 January 1964. From this time onwards. Eastern New Mexico Univer

sity was the only institution allowed to excavate on the land, 

although private collectors were not barred from digging (Hester, 

1972; Stevens, 1973). 

Eastern New Mexico University (1964-1984) 

Beginning in 1964, investigations by Eastern New Mexico Univer

sity concentrated along the South Bank of the North Quarry. Although 

this portion of the quarry was thought to be the most productive area 

for discovering intact features, the 1964 summer excavation yielded 

little information (Stevens, 1973:15). 

Work in the South Bank continued through 1965 and excavation 

activities in 1966 were limited to trenching and some surface 

collecting on the South, North, and West Banks with little of 

significance recovered. Alberto Isequilla took over excavation duties 

from 1967 to 1969. This decision was unfortunate since Isequilla 

proved to be a person involved in illegal activities. As a result,' 

Eastern New Mexico University lost approximately 16.8 percent of its 

Blackwater Draw Locality //I Collection and suffered from a loss of 

prestige in the community (Stevens, 1973). 

During 1970 and 1971, excavation activity was sporadic and 

unproductive. The main interest at this time was to reestablish a 
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rapport with quarry owners and the local community (Stevens, 1973). 

From 1972 until 1974, summer field school activity centered around 

Blackwater Draw Locality #1 on the South Bank. Information obtained 

from these seasons was used to reexamine the Firstview Complex 

(Agogino et al., 1976). 

Recent work at the Locality in 1983 and 1984 was conducted by 

C. Vance Haynes (University of Arizona) and Dennis Stanford 

(Smithsonian Institution) (Anonymous, 1984). 

Importance of the Site and The Collection 

Blackwater Draw Locality #1 has served as an area of focus for 

evidence of Early Man in the Americas since 1932. The collections 

that resulted from this inquiry are essentially all that remain of the 

site. Because these disparate collections are irreplaceable, their 

integrity must be maintained. However, preservation of these collec

tions has not been the case at most institutions. The Collection in 

the Archaeology Division of The Museum of Texas Tech University 

suffers from loss of integrity. The problem involves missing 

artifacts and missing provenience data. The question arose whether or 

not The Collection should be retained in the Archaeology Division. To 

assess the value of The Collection, it was necessary to consider the 

importance of the site and The Collection. 
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Site Importance 

Although the Locality was not the first Early Man site 

discovered, it is recognized as the Clovis type site (Green, 1963; 

Haynes, 1966; Hester, 1972). Excavations at the site produced the 

first clear stratigraphic distinction between Clovis and Folsom 

artifacts (Haynes, 1966). Archaeologists were able to expand their 

knowledge of the Clovis tool assemblege when new artifact types such 

as bone projectile points were uncovered (Haynes, 1966). In addition, 

the site became one of the first multicultural sites discovered 

(Agogino, 1965). 

At one time, the site represented the largest collection of 

Clovis materials found at any Early Man site (Agogino, 1965). 

Therefore, the site assumes an historical importance as an early 

chapter in the development of New World archaeology. However, the 

site has also become an extreme example of poor cultural resource 

management. 

Collection Importance 

The Blackwater Draw Locality #1 Collection of The Museum also 

possesses historical significance. The Collection yielded new data 

such as bone butchering tools, new animal species, and the first 

reported evidence of turtle utilization by Clovis peoples. In 

addition. The Collection served as a valuable study of the extent to 

which archaeological materials can degrade. Conversely, it now serves 

as an example of how a poor quality collection can be upgraded. 



CHAPTER III 

CONSERVATION OF THE COLLECTION 

The Blackwater Draw Locality #1 Collection of The Museum had been 

in dead storage. As a result, the physical integrity of The 

Collection was damaged. Once the decision was made to upgrade The 

Collection, it was possible to assess the extent and degree of 

individual problems. This assessment allowed not only for a deter

mination of steps required, but also indicated in what order they 

should proceed. 

Lack of documentation and the deteriorated state of collection 

objects were two obvious problems. However, while the lack of 

documentation was not likely to worsen, it was probable that artifacts 

and other materials within The Collection would deteriorate further. 

Based on this assumption, it was determined that stabilization of 

collection objects would take top priority. 

State of The Collection 

An initial survey of The Collection revealed that it consisted 

primarily of faunal remains. The few existing lithic artifacts and 

sediment and matrix samples were in good condition considering the 

past storage situation. However, the bone material was in very poor 

condition. This damage was due in part to the manner in which bones 

had been stored. Loose bone artifacts and elements had been placed in 

21 
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acidic containers with insufficient or without cushioning material. 

In addition, much of the original casted bone still was contained 

within acidic field jackets. These poor storage methods contributed 

to the overall deteriorated state of faunal remains. However, the 

major cause of decay was the initial unstabilized nature of the bone. 

As a substance, bone contains both inorganic (calcium carbonate, 

calcium phosphate, and fluoride) and organic (collagen) substances 

(UNESCO, 1968:278). In an archaeological setting, the reactions that 

occur between bone and its surrounding environment are poorly 

understood (Von Endt, 1984:32). However, it is known that hydrolysis 

plays a major role in bone deterioration. In dry alkaline areas, such 

as in eastern New Mexico, the organic compound collagen is removed by 

the action of ground water and the boiie is rendered brittle and more 

prone to breakage (UNESCO, 1968). 

In the ground, bone can establish a state of near homeostasis 

depending upon environmental conditions (Von Endt, 1984). In addi

tion, collapse of weakened bone may be prevented by surrounding 

sediment. However, once removed from the ground, bone loses this 

structural support and is subjected to rapidly fluctuating environ

mental conditions. The importance of maintaining a stable environment 

for fragile objects cannot be overstressed (Dowman, 1970; Plenderleith 

& Werner, 1976; Dudley & Wilkinson, 1979; Thomson, 1981). Therefore, 

new support must be supplied to prevent deterioration. Deterioration 

can be prevented if bone is stabilized by a substance that provides 
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mechanical strength as well as sealing qualities. A stabilizer often 

recommended for this purpose is a consolidant. 

Green made an attempt to stabilize certain faunal remains in The 

Collection. This effort affected approximately 10 percent of all 

loose bone artifacts and elements and one side of all jacketed mammoth 

material. The consolidant employed was unknown because records did 

not exist. When contacted. Green (personal communication, 1979) 

thought that "Alvar" had been used. "Alvar" is a polymer (polyvinyl 

acetal). Under normal conditions, this chemical is soluble in lower 

alcohols, acetone, and aromatic hydrocarbons (UNESCO, 1968:313). 

However, as early as 1936 (Woodbury, 1936:450), polyvinyl acetal had a 

reputation for crosslinking. Crosslinking means that the chemical 

becomes insoluble in its solvents due to the gradual formation of a 

three dimensional network (Dowman, 1970:62). Crosslinking is an 

undesirable characteristic which renders "Alvar" unsuitable as a 

consolidant. 

It is likely that "Alvar" was used on collection bones. Like 

"Alvar," the consolidant possessed a yellow-green to pale yellow 

color. It was very difficult to remove, although apparently it was 

reversible when first applied (Green, personal communication, 1979). 

This description matches well with the hardening characteristics 

reported for "Alvar" (Woodbury, 1936). During the course of this 

study, ways of removing the consolidant were explored. 

Bones not treated with "Alvar" generally were in worse shape 

(Fig. 2) than those that had been treated. In several instances, bone 
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elements were pulverized completely and could not be salvaged. To 

prevent complete deterioration from occurring to other bones, it was 

necessary to apply a consolidant. Many consolidants are available, 

each with different characteristics. The consolidant chosen and 

procedures followed were based on conservation ethics and principles. 

Conservation Ethics and Principles 

Although conservation is a complex term, it can be defined as an 

attempt to stabilize an object chemically and physically (Waterer, 

1972:1; Toishi, 1974:79); Olive & Pearson, 1975:63; Ogden et al., 

1976:6; Organ, 1977:110; McCawley, 1977:19; Hamilton, 1976:2, 

1978:425; Morris & Seifert, 1978:33; Cronyn & Foley, 1979:2-3; Dittert 

et al., 1979:1-2;. Feilden, 1982:3; McGriffin, 1983:3-7). In some 

cases, it is sufficient to place an object in a stable environment, 

i.e., with adequate housing and controlled temperature and humidity. 

The latter case is still an act of conservation and is usually termed 

preventative conservation (Plenderleith & Philippot, 1960:248; 

Fikioris, 1976; Thomson, 1981; Graham-Bell, 1983:1-3). However, 

archaeological materials often are inherently unstable (Plenderleith & 

Philippot, 1960:243; Waterer, 1972:1). An unstable condition is due 

to physical and chemical changes to which artifacts are subjected when 

in the ground. To stabilize these artifacts, the act of conservation 

may employ consolidants and restoration techniques. Consolidation 

generally consists of stabilizing objects by impregnation with a resin 
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or wax (Gairola, 1965:8; Agrawal, 1968:57; UNESCO, 1968:322; Dowman, 

1970:18; McGiffin, 1983:220). 

Restoration as an activity can be defined as an attempt to return 

an object "to its original condition and/or appearance" (McGiffin, 

1983:2). Such activity can destroy attributes or produce false 

evidence, both of which are undesirable (Freed, 1981:231; McGiffin, 

1983:2-7). Restoration, as used here, is an act whose purpose is to 

replace missing parts, thus mechanically stabilizing the object 

(Hamilton, 1976:2; Hett et al., 1976:10-11). Under this definition, 

restoration is an act which differs from the former in purpose and 

results. Therefore, as an act, restoration occasionally is justified. 

Conservation techniques used should be tempered by an apprecia

tion of conservation ethics and principles. The primary focus of 

these tenets is respect for object integrity which includes its 

aesthetic, historic, and physical makeup (National Conservation 

Advisory Council, 1980:29). Regardless of an object's condition or 

value, every attempt is made to insure that the object's nature 

remains unaltered. After conservation, the object's natural appear

ance should remain unchanged and its attributes should not be removed 

or altered (Hamilton, 1976:2; Dittert et al., 1979:1-2). 

All objects should be subjected to the same high standard of 

treatment. The quality of these treatments should not vary according 

to object quality or value. Treatments used should be in the best 

interests of the object and, therefore, treatments that result in 

artifact damage should be avoided. All treatments should remain 
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reversible (National Conservation Advisory Council, 1980:29-30). 

Materials or techniques should not be used if their future removal 

damages the artifact. In addition, the physical makeup of the 

artifact should not be altered. 

These tenets serve as standards for conservation work. However, 

conservation only slows down deterioration (Dittert et al., 1979:2; 

Graham-Bell, 1983:3). Any activity from excavation to housing exposes 

the artifact to physical and chemical change. Cleaning ceramic 

materials can leach constituents from the sherd body (Hodges, 

1975:37), electrolytic reduction can alter the original composition of 

metal objects (Organ, 1977:113), and bone material will suffer from 

oxidative degradation if left untreated (Gardner, 1980:12; Grattan, 

1980:17-26). Adherence to approved conservation measures will 

minimize, but not prevent, impact. In addition, long-term chemical 

reactions of popular synthetic materials are unknown. These materials 

have been in extensive use only within the last few decades, which is 

too short a time period for determining shelf life. Therefore, 

conservation is an activity that should be justified as well as 

approached with caution. 

Consideration of Chemicals and Treatments 

The Collection consisted primarily of faunal remains in poor 

condition due to untreated or incorrectly treated unstable bone 

material. In both cases, artifacts and elements were brittle and 

chalky. In addition, neglect and abusive storage conditions greatly 
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accelerated deterioration. Conservation treatments and chemicals 

employed to correct the poor condition of bone are those commonly 

recommended for conservation needs (UNESCO, 1968; Dowman, 1970; 

Plenderleith & Werner, 1976; Gardner, 1980). 

Cleaning Techniques 

Cleaning refers to removal of matrix from an artifact so that 

surface detail is exposed. The act of cleaning is a conservation 

concern since improper cleaning methods can alter or deface objects 

(Dowman, 1970; Hodges, 1975; Moncrief, 1975; Olive & Pearson, 1975; 

Singley, 1981). The act of cleaning can be a destructive process 

since adhering materials can reveal much about the history of an 

object (Dittert et al., 1979:2). 

Cleaning may be accomplished by one of three techniques, 

depending upon the surface deposit and artifact condition. The first 

technique is mechanical cleaning which employs manual methods to 

remove matrix. An example would be removal of sediment with a dental 

pick. The advantage of mechanical methods is that the chemical makeup 

of the artifact is not altered. However, mechanical cleaning may 

alter or remove attributes. 

A second technique involves chemical cleaning which refers to the 

removal of matrix by acids or bases. Chemical removal produces more 

rapid results than mechanical cleaning, but the chemical integrity of 

artifacts can be damaged and the object rendered chemically unsound 

(Hodges, 1975; Moncrief, 1975). 
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A third technique employs both chemical and mechanical methods. 

For example, sediment can be softened with a chemical and then removed 

with an instrument. However, if used incorrectly, artifacts will 

suffer from problems associated with both chemical and mechanical 

treatments. Experiments were conducted with all three techniques. 

Conservation Consolidants and Treatments 

When choosing chemicals for use as consolidants and adhesives, 

certain characteristics are required. It is important that the 

chemicals be strong, penetrate well, and be practical to use (Dowman, 

1970:63-64). In addition, they should be cost effective, fairly 

maintenance free, and resist biological attack (Plenderleith & 

Philippot, 1960:242-248). 

For these reasons, synthetic resins are used widely by conserva

tors since they combine certain desirable chemical and physical 

properties which natural resins do not (Werner, 1960:595). These 

resins are polymers which are constructed of a chain or network of 

repeating single units (Dowman, 1970). The resins can be divided into 

two types of polymers, thermosetting and thermoplastic. 

Thermosetting polymers are designed to be permanently insoluble; 

therefore, networks will not allow solvents to flow between the chains 

(Dowman, 1970). This type of polymer generally is considered 

undesirable since it is irreversible. However, this resin is usually 

chosen when strength of bonding is required for heavy objects. 
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Epoxy resins are thermosetting poljnners. They are moisture 

resistant and, because they set up by means other than by evaporation 

of a solvent, they exhibit little shrinkage (MacBeth & Strohlein, 

1965). The main advantage of these resins is that they form very 

strong bonds. They can be broken down by swelling in methylene 

dichloride (Mibach, 1975:60), but this procedure is an extreme 

treatment since the object is exposed to chemical alteration. 

Thermoplastic polymers allow solvents to flow between chains and 

are considered reversible (Dowman, 1970:61). For this reason, they 

usually are chosen for conservation purposes. This type of polymer 

can be obtained in a wide range of viscosities. Viscosity refers to 

the tendency to resist flow. While high viscosity polymers form 

harder, stronger substances, they do not penetrate materials as well 

as low viscosity polymers. High viscosity polymers are most suitable 

as adhesives while low viscosity polymers serve well as consolidants. 

A danger encountered by the use of some thermoplastic polymers is that 

they sometimes crosslink. Crosslinking usually, but not always, is 

the result of prolonged exposure to extreme environmental fluctuations 

(Dowman, 1970). 

Cellulose nitrate is an example of a thermoplastic polymer and it 

can be obtained under the brand names of "Duco" and "H.M.G." The main 

advantage of cellulose nitrate is that it sets up quickly. However, 

due to a plasticizer deficiency, it shrinks and becomes brittle with 

age (Mibach, 1975:58). Dibutyl phthalate can be added as a plasti

cizer to counteract this deterioration, but plasticizers break down 
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over time (Hamilton, personal communication, 1982). Because the shelf 

life of this polymer is short, cellulose nitrate should be used only 

as a temporary conservation measure. 

The most widely used thermoplastic polymer is polyvinyl acetate 

(PVA). It usually comes in the form of clear beads and can be 

obtained in a wide range of viscosities. PVA resists crosslinking 

when exposed to adverse conditions and ages well (Jensen, 1966:50). 

It is soluble in many solvents such as ketones, lower alcohols, 

members of the benzene series, and esters (Dowman, 1970:65-66). PVA 

has shown a slight tendency to shrink, but when dry it remains 

flexible and clear. 

Polyvinyl acetate can be obtained under many different brand 

names, such as "AYAF, AYAT, AYAC, and AYAA" (Union Carbide Corp.); 

"Vinac B15 and B25" (Air Products and Chemicals); and "Gelva V7 and 

V15" (Shawiningan). The Archaeology Division of The Museum uses 

"Vinac B15" for consolidation of bone and "Vinac B25" as an adhesive. 

Problems have not resulted from use of this PVA. 

PVA can be obtained as an emulsion in water. Before the emulsion 

sets i.e., the water evaporates, it can be redissolved in water. 

When dry, however, it is soluble only in solvents used for PVA 

solutions (Dowman, 1970:66). The author's experiment at Texas A&M 

University in the spring of 1983 showed that the PVA emulsion, CM Bond 

M2 (Conservation Materials, Ltd.), withstood environmental stress 

(controlled variation in humidity and temperature) better than other 
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adhesives tested (Table 1). However, caution should be exercised when 

choosing an emulsion. 

"Elmer's Glue All" is a PVA emulsion that once was considered an 

acceptable adhesive. This adhesive has been identified as both a 

casein glue (MacBeth & Strohlein, 1965) and a PVA emulsion (Mibach, 

1975:59). Casein is a phosphoprotein of milk and normally is used in 

adhesives. As a casein glue, "Elmer's Glue All" was water soluble and 

remained soluble in water after drying. Mibach (1975:59) indicated 

that the formula had changed and the adhesive was no longer soluble 

once it set up. 

"Elmer's Glue All," 20 to 25 years ago, was made from casein and 

was soluble in water. The Borden Company changed the formula to a PVA 

emulsion 10 to 15 years ago (Borden Company, personal communication, 

1982). Conservators started experiencing difficulty with "Elmer's 

Glue All" at this time. The majority of users either did not know 

that the formula had changed or they did not know that it would not 

behave like other PVA emulsions with which they were familiar. 

Unlike other PVA emulsions which are soluble in PVA solvents, 

water is the only solvent recommended by the Borden Company, Inc. Any 

other solvent "will only set the glue more" (Borden Company, personal 

communication, 1982). "Elmer's Glue All" is only slightly soluble in 

water and should be considered irreversible. Because of this, 

"Elmer's Glue All" is not a suitable adhesive or consolidant. 

Not all PVA emulsions are irreversible. "Jade 403" (Mansanto) 

is recommended by Joan Gardner (personal communication, 1982). The CM 
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Bond series (Conservation Materials, Ltd.) is another reversible PVA 

emulsion. 

Polymethacrylate (PMA), another polymer, has properties similar 

to PVA, but it is stronger and has fewer solvents. PMA is available 

as a solid, liquid, or emulsion (UNESCO, 1968). PMA has shown a 

tendency to crosslink when exposed to light and attracts dust when 

exposed to heat (UNESCO, 1968:313-314). A popular brand of PMA is 

"Krylon Clear Acrylic 1301." PMA has not been in use for many years 

and its properties are not fully known. Despite this, some conserva

tors believe that PMAs will be used more extensively in the future 

(Hamilton, personal communication, 1982). 

Another consolidant being tested by the Arizona State University 

Anthropology Department is a formula introduced by Brown (1974:469-

473) . This formula utilizes a mixture of polyethlene glycol (PEG 

1000) and a cellulose compound (Ethulose 100). Ethulose 100 and PEG 

1000 are soluble in water. In addition, PEG 1000 is very hygroscopic. 

These two compounds are mixed together with a fungicide (to prevent 

mold growth) and applied to artifacts, such as bone, that require 

consolidation. The compound remains water soluble and hygroscopic. 

These two characteristics are undesirable in a consolidant since they 

can promote future damage. This treatment would be insufficient as a 

long-term conservation measure. 
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Materials for Mechanical Support 

Plaster of paris is calcium sulfate hemihydrate (Sittig, 

1968:168). It is manufactured by grinding up calcium sulfate 

dihydrate, or gypsum. This powder is heated to drive off water. When 

the material is later mixed with water, the mixture proceeds to 

hydrate. As a support material for bone, plaster of paris is fairly 

strong and cheap. However, it is not reversible, i.e., soluble in 

water, and tends to become brittle. 

Whiting is an alternative to plaster of paris (Gardner, 1980:12). 

Whiting is 98 percent pure calcium carbonate with 2 percent silica, 

iron, and aluminum impurities. The advantage of using whiting with 

bone is that it is closer in chemical composition to bone than plaster 

of paris. In addition, when PVA is used as a bonding agent, it is 

reversible. Both plaster of paris and calcium carbonate were tested 

as support materials for mammoth bone in The Collection. 

Conservation Procedure 

Conservation of The Collection utilized cleaning, consolidation, 

and restoration techniques. Normally, it is preferable to clean 

artifacts prior to consolidation. However, only a few objects in The 

Collection were stable enough to be cleaned before consolidation. The 

cleaning procedure used on these stable bone materials consisted of 

gently brushing surfaces with a small, soft paint brush dipped in 

acetone. Water was not used because these bones were considered 

fragile. Therefore, a more polar solvent was required. 
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Use of this procedure accentuated a problem encountered with 

retaining field catalog numbers. White "Liquid Paper" (correcting 

fluid for typewriters) had been applied as a base coat for the field 

catalog number. Over this base coat, a final coat of an unidentified 

clear substance (probably clear fingernail polish) had been applied. 

This labelling system is a poor one and peeling already had started 

with several numbers (Fig. 3). The numbers that remained on materials 

were in danger of being lost; if not by peeling with age, then by 

dissolving in acetone. To prevent loss of this information, the field 

catalog number was written on a separate piece of paper and placed in 

a box with the artifact. Work on the material proceeded box by box. 

Several of the stable bone elements (TTU-A50163 and TTU-A50164) 

were covered with a calcium carbonate matrix that could not be removed 

by simple brushing with acetone. Removal of the matrix was desired 

because it was suspected that some of the bone materials would yield 

evidence of butchering activity. Mechanical methods, however, might 

obliterate surface features. Therefore, chemical methods of removal 

were explored. 

Calcium carbonate is attacked readily by acids, but most acids 

are considered too strong for use on bone material (Dowman, 1970:58). 

However, acetic acid in concentrations of 10 to 20 percent has been 

reported as an appropriate method for removal of calcium carbonate 

from bone surfaces (Dowman, 1970). Experiments with vinegar (4 to 5 

percent acetic acid) and glacial acetic acid (10 to 20 percent 

solutions) were conducted on certain bone materials (TTU-A50163 and 
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TTU-A50164). While a 15 percent solution of acetic acid was most 

effective in removing calcium carbonate deposits, the removal was 

inconsistent, i.e., some areas on a bone would be exposed faster than 

other areas. This inconsistency meant that exposed bone surfaces 

between the calcium carbonate matrix were in danger of being damaged 

by acid. As a result, acids were not used to remove calcium carbonate 

from other bones. Since calcium carbonate is a major constituent of 

bone and acid treatments dissolve calcium carbonate and the depth of 

penetration of acid cannot be controlled, it is likely that acids 

ultimately will damage bone integrity by altering surface features and 

chemical composition. 

Because only a small number of faunal remains could be cleaned 

prior to consolidation, the majority of faunal remains had to be 

consolidated prior to cleaning. It was not desirable to apply a 

consolidant to all bone materials. The criterion used to determine 

what objects should not be treated was based on whether or not the 

bone had been worked or used as a tool. The indiscriminate applica

tion of a consolidant on these artifacts would mask an important 

attribute, i.e., use-wear polish. Therefore, it was necessary to 

identify these objects before treatment. However, this procedure 

failed to detect a suspected bone expediency tool (cf. Johnson, 1982). 

This tool was consolidated with the other bone material. An attempt 

was made to remove the applied surface consolidant (PVA) using a 

small, soft painter's brush dipped in acetone. The bone (TTU-A50517) 

was so soft that it developed a polish from the cleaning procedure 
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(Fig. 4). The polish covered all surfaces of the bone and even 

extended into the cracks. A better procedure would have been to 

attempt to flush out the PVA by placing the bone artifact in succes

sive baths of acetone. This procedure would have eliminated the paint 

brush step. 

Those bone objects that could be consolidated safely were treated 

with polyvinyl acetate under the brand name "Vinac B15." This PVA has 

a viscosity of 10 to 12 at a temperature of 20°C in a Number 200 

Ostwald-Fenske Tube (Air Products and Chemicals, Inc., brochure, 

1981). This consolidant was chosen because the PVA's resist cross-

linking and appear to have a long shelf life (UNESCO, 1968). The 

latter is important to future analytical research which might require 

consolidant removal. For example, radiocarbon dating requires that 

all traces of organic consolidants be removed. Haynes (1964:1408) 

found that unleached, consolidated bone would yield a date several 

thousand years younger than untreated bone. 

The procedure for consolidating bone objects consisted of first 

dissolving "Vinac B15" in acetone so that a 10 percent solution was 

obtained. This solution was poured into a metal tub (1x2 feet). 

Artifacts then were spaced out on a 1/16-inch mesh screen which was 

lowered into the PVA solution. All objects were immersed completely. 

When air bubbles ceased to rise from the bone, objects were turned 

over to release any trapped air. At this point, the screen was pulled 

out and suspended over a second empty container. While drying. 
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Figure Polish on Bone. Test areas on both ..ides of the bone show 

obvious paint: brush polish. 
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objects frequently were turned to prevent the development of a PVA 

sheen from solution puddling on lower surfaces. 

Most bone objects were treated more than once and sometimes it 

was necessary to reimmerse materials as many as 10 times. Adequately 

treated bone ceased to powder and feel chalky. Between treatments, 

bone materials were allowed to dry from 6 to 24 hours. The amount of 

time required for drying depended upon atmospheric conditions within 

the building and the number of times the bone previously had been 

treated. 

Fresh breaks were evident on many faunal remains and, when 

possible, broken pieces were reattached. Early in this study, "Duco" 

was employed as an adhesive, but glued pieces soon fell apart. Better 

adhesives, 30 percent "Vinac B15" and 20 percent "Vinac B25" in 

acetone, then were used. An epoxy resin was used to hold mammoth bone 

together. The edges to be repaired with the epoxy resin were treated 

with a 10 percent "Vinac B15" solution prior to the epoxy application. 

If removal of epoxy is required at a later date, the PVA will dissolve 

in an appropriate solvent. 

Approximately 10 percent of all loose bone objects and one side 

of all jacketed mammoth bones were consolidated with "Alvar" by Green. 

While some bone material treated with "Alvar" could be cleaned and 

retreated with PVA, this consolidant could not be removed from certain 

other bone specimens. This discrepancy evidently was due to the use 

of two different consolidation techniques. 
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One technique primarily affected loose bone artifacts and 

probably was employed after the artifacts had been removed from the 

ground. "Alvar" had been thinned sufficiently so that it soaked into 

bone to an undetermined depth. Material treated by this procedure 

usually was not fragmented like other specimens in The Collection. 

However, a high gloss was left on all treated objects. Although 

removal of "Alvar" was desired, the consolidant had crosslinked and a 

corrective treatment could not be devised to remove the "Alvar." 

In the second procedure, a thick solution of "Alvar" was applied 

to bone surfaces. Because the consolidant was too thick to soak into 

the bone, it remained on the surface and allowed subsurface deteriora

tion. Objects treated in this manner usually were fragmented. 

Evidently, this procedure was used only in the field since only one 

side of the bone was coated. In addition, the majority of faunal 

remains consolidated in this manner were the jacketed mammoth bones. 

A technique was developed for removing the "Alvar" from this 

surface. Sections of bone covered by the yellow-green "Alvar" were 

soaked with acetone. Because the thick consolidant had not been 

brushed into cracks, acetone could gain access into the underlying 

bone. Approximately 20 to 30 minutes after saturation, "Alvar" would 

start to lift in several areas. Small portions of the consolidant 

then could be pulled up and off with a dental pick. This process was 

very slow. In addition, not all of the "Alvar" could be removed since 

some consolidant evidently soaked into certain bone surfaces. The 

"Alvar" never became tacky in the process and the lifting action 
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noticed apparently was due to differences in the contraction rates of 

the two materials (bone and "Alvar") in relation to the evaporation of 

the acetone. 

When sufficient "Alvar" had been removed, the bone was consoli

dated with 10 percent PVA by brushing on the consolidant. In general, 

it is preferable to immerse bone. However, due to the size of the 

elements, mammoth bones often could not be consolidated in this 

manner. 

After unstable bone material had been conserved, cleaning was 

required. The PVA had cemented sediment onto bone surfaces and in 

cracks. This matrix was removed by brushing objects with a small, 

soft paint brush dipped in acetone. In this manner, objects were 

carefully cleaned down to consolidated bone surfaces. However, while^ 

this method would remove sediments, it did not affect calcium 

carbonate deposits. 

The majority of mammoth bones were removed from the field in the 

form of enclosed plaster and burlap casts with newspaper lining,. Due 

to sediment leaching, the mammoth elements were fragile and because 

many could not support their own weight, they were prone to breakage. 

Even after current consolidation efforts, these elements required -an 

outside support in the form of a research cast. 

After consolidation and final cleaning of the exposed side of one 

of these field casts, acid free tissue paper (pH8) was moistened and 

placed over exposed bone. Acid free tissue paper has a chemical 

additive that protects objects by neutralizing acid materials and 



47 

preventing atmospheric damage (Perkinson, 1977:5). This process was 

repeated until a layer of several millimeters thickness was obtained. 

This paper served as a buffer between the bone, which was slightly 

acidic due to the PVA, and the research cast. 

Because plaster of paris and mammoth bone are heavy, plaster and 

water were mixed with paper fibers. This 50/50 mixture produced a 

lighter substance that still was mechanically strong. While still 

wet, this material was smoothed over the layers of acid free tissue 

paper until a cast of several centimeters thickness was obtained. 

After drying, the bone and research cast were turned over and the 

remaining field cast was removed from this side and underlying bone 

consolidated and cleaned. 

Two mammoth elements (TTU-A50580 and TTU-A50596) had large 

missing areas, e.g., midsections where bone had pulverized or been 

lost. These blank spots rendered the bone mechanically unstable. To 

restore these areas, both plaster of paris (on TTU-A50580) and whiting 

(on TTU-A50596) suspended in 20 percent "Vinac B15" were employed. 

While the plaster is not easily removable, the whiting is and, 

therefore, is the preferred filler for bone. 

Use of these two white materials produced restored areas that 

contrasted with the natural yellow color of the bone. A recent trend 

in conservation is to inpaint filled areas with a neutral color 

(Mibach, 1975; Gardner, 1980; Bertelli, 1983). To match the color of 

restored areas to the bone would have required the use of a 
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watercolor. An attempt was not made to match the bone color in The 

Collection since this was deemed unnecessary. 

Record of the Conservation Treatment 

During the course of consolidation, a record of materials and 

methods employed by the museum technician is maintained. With such 

information, researchers will know what analytical experiments can be 

performed on artifacts. In addition, future conservators can use 

these records to determine what further treatments will be compatible. 

This information serves as a data base for the determination of shelf 

life of chemicals and future adequacy of treatments. 

A conservation notebook on The Collection was maintained. This 

notebook recorded what methods and materials had been employed, dates 

of treatments, and when objects were reexamined. This notebook forms 

part of the permanent record of the Archaeology Division. 



CHAPTER IV 

COLLECTION MANAGEMENT 

The Blackwater Draw Locality //I Collection was a good example of 

an inaccessible collection. Many collection materials were too 

deteriorated to handle safely. In addition, objects were stored in an 

arbitrary, uncontrolled manner under adverse conditions. Either of 

these two conditions result in low quality collections. The presence 

of both conditions produced a collection with little research and 

education potential. 

Based on the importance of The Collection, a course of action was 

adopted that would upgrade collection integrity. Under this plan, a 

list of priorities was developed. Of primary concern was the 

physically deteriorated state of collection objects. This condition 

could not be corrected only by upgrading housing standards, since 

upgraded housing would merely slow down further deterioration. To 

prevent continued decay, it was necessary to utilize conservation 

procedures. 

The second step in upgrading collection integrity required the 

application of standard collection management techniques. Proper 

conservation measures stabilized object condition; therefore, objects 

could be handled and examined. However, if The Collection was 

arranged and stored under the same conditions as before, it would soon 

revert back to an inaccessible collection. Collection management 
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techniques prevent collection deterioration by insuring that objects 

are adequately identified, housed, and arranged in a retrievable, 

systematic manner. 

Accession Record 

An accession is a permanent collection in a museum. Accessioning 

is an activity that consists of obtaining a record that identifies but 

does not describe a collection (Dudley & Wilkinson, 1979:409). 

Information obtained is recorded on an accession form that includes 

pertinent information from the donor concerning the collection. A 

system of identification is required in order to differentiate between 

collections. This system is achieved in many museums by assigning an 

accession number, an activity that has become a museum standard 

(Burcaw, 1979:85). A widely used accession system consists of a 

compound number that is divided into three parts separated by a 

hyphen, colon, or period. 

The first set of digits records the year the collection was 

accessioned into the institution. The first set usually is repre

sented by four digits, e.g., 1984. Some institutions abbreviate this 

number so that only the last two digits are used. However, to avoid 

duplication at a later date, the four digit standard should be 

maintained (Burcaw, 1979:85). The second set of digits represents the 

serial number of the collection within the year of acquisition. Each 

year the series starts over again at one. The third set of digits 

refers to the serial number of each item in the collection. This 
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number runs consecutively from one and serves to identify each object 

within a collection. 

Blackwater Draw Locality //I material was accessioned under 

numbers 59-118, 59-119, and 64-54. The first two accessions presented 

a problem. The first accession number (59-118) consisted of left and 

right fragments of a Bison antiquus (TTU-A50162). The second 

accession (59-119) contained articulated leg bones (TTU-A50162) of the 

same species. Due to their coloration, wear, and deposits of calcium 

carbonate, they probably were recovered from the same feature. These 

two accessions were found stored with the 64-54 accession. Because 

the 64-54 accession is identified positively as material recovered 

from Blackwater Draw Locality //I by Green, it was assumed that the 

other two accession materials were also recovered by Green from the 

site. Because of lack of additional provenience information, elements 

from the two accessions in question served as samples for calcium 

carbonate removal experiments and are housed with The Collection. 

Accession number 64-54 identified material from "Pothole #1" (64-

54-8 through 64-54-44); "Dumps at Clovis Site 1962-63" (64-54-45 

through 64-54-60); "Surface Finds" (64-54-61 through 64-54-77); 

"Materials from Dump" (64-54-78 through 64-54-88); and materials from 

and around El Llano Dig //I (64-54-1 through 64-54-7, 64-54-89 through 

64-54-809, 64-54-Pl through 64-54-P78 and 64-54-PlOl through 64-54-

P113). Of these listed objects, only items 64-54-Pl through 64-54-P78 

and 64-54-PlOl through 64-54-Pl13 are still present and identified in 

The Collection. 
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Processing Samples and Casts 

Within The Collection, there remained unexcavated field casts and 

unprocessed matrix samples. A total of 35 field casts were located 

and 33 were opened during this study. Due to lack of time, the 

remaining two were not opened. Twenty-eight of the opened casts 

contained various mammoth bones. These elements were consolidated, 

cleaned, and given a new research cast. 

The other five opened casts contained sediment and bones. These 

casts were excavated, but associated provenience information was 

insufficient. For example, one cast was identified only as the 

"Mammoth and Camel Cast" without datum points or elevations. There

fore, an arbitrary datum point was set up and the casts excavated by 

standard archaeological procedures. 

Sediment matrix was collected from the casts and processed along 

with other loose matrix samples found in The Collection. Processing 

consisted of water screening the sediment through 1/16-inch screen 

mesh. The material that remained was sorted to collect snails and 

small animal remains. However, culturally produced materials were not 

located. 

Cataloging System 

The purpose of cataloging is to provide a detailed description of 

an object (Dudley & Wilkinson, 1979:410). The ultimate goal of this 

procedure is to provide a data base for retrieval of information for 

future research and educational purposes (Chenhall, 1976:8). 
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Cataloging entails classifying or cross-referencing information in as 

many ways as possible. Because cataloging covers not only categories 

of data, but provenience, taxonomic classification, and descriptive 

data, a system of recording an object and associated information is 

required (Chenhall, 1976:9). This system also should include a method 

of assigning unique identification numbers to specimens. 

Prior to 1973, the Archaeology Division used accession numbers as 

catalog numbers. The catalog file in the collection room was a 

duplicate of the accession file without an attempt made at cross-

referencing. This procedure was an inadequate cataloging system. As 

Chenhall (1976:8) noted, if "documentation of the collections is 

maintained in accession number... sequence... the records appropriate to 

a particular problem will not be locatable except by a serial search 

through an entire file." 

The Blackwater Draw Locality //I Collection accession numbers had 

served as catalog numbers which were serially arranged. Confusion 

resulted because separate but similar running numbers were used for 

lithic and bone objects. For example, bone numbers usually had a "P" 

subscript placed in front of the artifact number. Therefore, 64-54-

100 normally denoted a piece or pieces of lithic material, while 64-

54-PlOO was a bone object or objects. However, this labelling system 

was not consistent and a few bone objects were given numbers without 

the "P" subscript. In addition, artifact and material descriptions 

were brief and undetailed. This method of cataloging resulted in 

minimal information which could not be retrieved easily. 
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The Archaeology Division adopted the SELGEM based computer 

catalog system in 1973 (Creighton, 1972). Under this system, objects 

are cataloged in a systematic, retrievable manner. Details of the 

catalog and coding system used by the Division are covered elsewhere 

(Kaczor, 1978:19-23). 

With the exception of two unopened casts, the Blackwater Draw 

Locality #1 material under accession numbers 59-118, 59-119, and 64-54 

was recataloged by the SELGEM cataloging system. Approximately 50 

percent of The Collection no longer is in The Museum and, therefore, 

these items could not be recataloged. 

Objects within The Collection were divided into two groups, 

specimens and artifacts. Specimens included unmodified faunal 

remains, snails, charcoal, and a plant impression. The snails, 

charcoal, and plant impression were identified to class of object. 

Faunal remains were identified by species and element. Sources such 

as the comparative osteology collections of the Mairanalogy and 

Archaeology Divisions of The Museum, publications such as Olsen (1972) 

and Webb (1965), and the expertise of Dr. Eileen Johnson (Curator of 

Archaeology, The Museum) were utilized for identification of most 

faunal remains. Identification of mammoth and camel remains relied 

upon osteological publications and Dr. Johnson's expertise because 

comparative specimens were not available in The Museum. Those element 

fragments that remained in question were cross-checked by Dr. Johnson 

with the comparative collection at the Vertebrate Paleontology 
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Laboratory, Balcones Research Center, University of Texas, Austin. 

All avian remains were identified by Chandler (1983). 

The second group, that of artifacts, included modified or worked 

bone, unworked and worked lithic material, and one ceramic potsherd. 

Lithic material was identified to type of tool or debitage and 

material. The ceramic sherd was identified to type and culture by E. 

Barkes (Museum of the Southwest, Midland). Modified and worked bone 

was identified by Dr. Johnson and assigned to species, element, and 

type of artifact. This group included bone butchering tools, elements 

with blow marks or outlines, spirally fractured bone elements, and 

bone flakes (cf. Johnson, 1982, 1984). 

When specific provenience data were lacking, objects were 

assigned the same catalog number if the specimens were of the same 

species and if they had been associated previously under the former 

catalog system. Articulated faunal remains also were given the same 

catalog number, as was unidentifiable bone scrap. However, the 

majority of specimens and artifacts were assigned unique catalog 

numbers. These numbers ran serially from 50,000 and were placed on 

artifacts and specimens using a two-coat PVA system. 

Labelling systems usually recommended (Colbert, 1965:317; Dowman, 

1970:154; Dudley & Wilkinson, 1979:52) often are unsatisfactory. They 

are either irreversible or unstable. The label should not peel or 

flake off over time, but labels should be removable. Removability is 

particularly important since areas now considered nondiagnostic might 

become diagnostic with future research. In addition, catalog systems 
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do change. Bone objects under accession numbers 59-118 and 59-119 had 

been labelled by writing these numbers directly on bone surfaces. 

During the process of recataloging this material, the former accession 

catalog number could not be removed because ink had soaked into the 

bone. 

Catalog numbers should be placed on a base coat. Shellac, liquid 

paper, and lacquers have shown a tendency to peel and flake off with 

age; therefore, they are unacceptable. In addition, liquid paper 

usually leaves a white residue that is difficult to remove. Polyvinyl 

acetate is the preferred polymer for labelling. In the two-coat 

system, the first coat of PVA prevents ink from soaking into the 

object. The second coat is applied over the India ink number and 

protects the writing. This coat of PVA should be thick enough to 

prevent ink from soaking into surfaces, yet thin enough to expand and 

contract with the artifact. 

Experiments using various Vinac B15 (PVA)/acetone solutions (10, 

15, and 20 percent) on sherd surfaces revealed that 20 percent Vinac 

B15 was the thinnest solution that prevented ink penetration (Fig. 5). 

Krylon Clear Acrylic 1301 (PMA-Acryloid B72 in toluene) also was 

tested. However, it was equivalent to 15 percent Vinac B15 and 

allowed penetration of ink into sherds. Therefore, Krylon Clear 

Acrylic 1301 is acceptable only as a top coat. 

Bone objects that were preserved with 10 percent Vinac B15 had 

sufficient surface coating to serve as a base coat for the catalog 

number. However, porous lithic and ceramic materials required a base 



57 



\ , 

r i i ;ure 5 Vi! , i C B15 and Krylon Expe r inen ; 



58 

VINAC 8151 
1 :15 

VINAC B15 

1 : 10 

VINAC B15 
1 : 20 

CM 
=1 
5 



59 

coat of PVA. A final PVA coat was applied over the base coat once the 

catalog number was written. 

After the majority of artifacts and specimens were cataloged, 

identifications and information were rechecked. This rechecking 

insured that the data recorded were accurate. 

Housing 

After consolidation and cataloging. The Collection required 

proper housing. The purpose of housing is to insure that objects are 

placed in a nonharmful environment and systematically arranged for 

easy access. Archaeological materials within The Museum are arranged 

in a provenience scheme by area, stratigraphy, feature, and material 

type. However, this arrangement was not possible with The Collection. 

Other than a general knowledge that materials had been excavated from 

Clovis and Folsom levels, little specific information was known. 

Provenience data were limited because only partial inventories existed 

and excavation forms, maps, photographs, and notes were missing. When 

possible. The Collection was arranged by association, features, or by 

taxomonic classification. For example, material excavated from a cast 

was housed together in the same drawer. When provenience information 

was not available, objects were arranged by species. Because the 

majority of The Collection possessed insufficient provenience data, 

arrangement was mainly by species. With a systematic procedure, 

desired materials can be located easily. 
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The environment and type of housing facilities also are important 

in maintaining collection accessibility. Archaeological materials are 

removed from a relatively stable environment when they are excavated. 

To prevent deterioration, they should be placed in another environment 

that allows them to re-establish a state of equilibrium. A collection 

room should have controlled temperature, light, and relative humidity. 

While closed facilities can produce relative humidity problems 

(Werner, 1963:594-595), they are used in many collection rooms. Use 

of air tight cabinets can prevent security, light, and dust problems. 

The basic housing facilities in the Archaeology Division now consist 

of wooden and metal drawers placed in closed metal cabinets. Because 

acetic acid is given off by many types of wood, especially pine and 

oak (Lane, 1975:215; Craft & Vitale, 1979), these drawers are 

scheduled for sealing with polyurethane and will remain on a mainte

nance schedule to insure continued sealing. 

The drawers were padded with previously fumigated cotton or 

polyester batting. Cotton normally is not acidic and polyester 

batting is chemically stable. Large- and medium-sized faunal remains 

were placed in containers prior to placement in drawers. Containers 

consisted of cotton padded boxes, plastic and glass vials, and 

sealable plastic bags of various sizes. The plastic bags are 

constructed of polyethylene which has proven to be a stable substance. 

A tag made from acid-free (pH8) paper was placed in each container. 

This tag included pertinent information such as catalog numbers and 
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identification. A few fragile specimens, i.e., turtle carapaces, were 

put in small sand boxes placed in the drawers (Fig. 6). 

All lithic material was wrapped in acid free tissue paper and put 

in polyethylene bags. Wrapping lithic material prevents plastic bag 

retouch and polish from forming on lithic surfaces (Johnson, personal 

communication). 

Because of size, large faunal remains in research casts were 

placed on top of the collection cabinets. In addition, two Bison 

antiquus skulls were placed in sand boxes to prevent breakage and are 

located on open shelving in the collection room. 

Inventory 

An inventory of a collection serves as an easily accessible 

record of specimen locations. However, The Collection never had been 

inventoried completely before this study. Therefore, it was 

impossible to locate and check off materials before treatment. Two 

inventories had been located, but one was for missing lithic material. 

The other was a partial listing of faunal materials collected in 1963-

1964 and was useful when additional provenience information was 

required. Because of the fragmentary nature of these records, a box 

by box inventory was conducted as materials were consolidated. 

After materials were housed, a final inventory of drawers was 

conducted using the original pre-consolidation inventory. Information 

was cross-checked and corrected when necessary. This final inventory 
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Figure 6. Housing of Specimens in The Collection. 
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was placed with The Collection catalog records and serves as a final 

deposition and location guide. 



CHAPTER V 

IMPORTANCE OF DOCUMENTATION TO COLLECTION INTEGRITY 

A systematic anthropology research collection is defined as one 

in which a central theme is present that provides cohesiveness; and 

collection objects, documentation, and history are as complete and 

detailed as possible (Ford, 1977:5). A collection such as this 

insures that objects and associated data are accessible to researchers 

and educators. Accessibility is important since collections serve a 

positive purpose only when they can be utilized (Force, 1975:250). 

Systematic research collections are invaluable resources not only 

to researchers interested in answering specific questions, but to 

museums engaged in actively pursuing an educational role in society. 

It has long been held that museums are responsible for public 

education (Boas, 1907; Ripley, 1969; Guthe, 1977; Burcaw, 1979). In 

addition, for transmission of anthropological knowledge to the layman, 

museums are considered the most effective means of communication 

(Collier & Tschopik, 1954:777; Swauger, 1975:115-119). To impart 

knowledge, educational activity usually centers around interpretive 

exhibits involving collection data and/or objects. The quality and 

extent of information yielded in this capacity is a direct outgrowth 

of research undertaken. In turn, the quality and extent of research 

is dependent upon collection condition (Wittlin, 1970; Ford, 1977). 

Collection condition refers to integrity or wholeness which is a state 
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determined by object and information accessibility and completeness 

(Ford, 1977). 

Maintaining a collection in peak condition is of great importance 

and has become a necessary and ethical obligation for museums and 

anthropologists alike (Borhegyi, 1965; Wilcox, 1978). This recogni

tion of responsibility for collection integrity is due in part to the 

combination of several trends, of which excavation funding cutbacks 

and current legislation are only two (Ford, 1977; Davies, 1978; 

Lindsay & Williams-Dean, 1979; Christensen, 1979; Kolata, 1981). 

Recent emphasis on proper curation of archaeological collections 

also is an outgrowth of cultural resource management concepts 

(Christensen, 1979). These concepts are based on the realization that 

archaeological sites represent finite resources (Ford, 1977; 

Christensen, 1979). As deposits in the ground, site remains and 

associations represent records of past human occupation. Once removed 

from this context through excavation, a portion of cultural history is 

destroyed permanently (Ford, 1977). No matter how carefully recorded 

or excavated, data irreparably are lost. Cultural resource management 

dictates that these resources should remain undisturbed for future 

generations of researchers who might have access to more advanced 

knowledge and technology (Christensen, 1979). 

An implication of cultural resource management is that archaeo

logical collections are irreplaceable resources (Ford, 1977; 

Christensen, 1979). Even after the publication of an initial site 

report, archaeological collections can serve as a basis for current 
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and future research (Collier & Tschopik, 1954; Lindsay & Williams-

Dean, 1979; Kolata, 1981; Cantwell et al., 1981). Due to this 

reutilization potential, archaeological collections must be maintained 

for restudy (Mori, 1972:198; LeBlanc, 1976:79; Christensen, 1979). 

However, these collections can serve in this capacity only if their 

integrity is assured through proper curation (Ford, 1977). Archaeol

ogists and museums must insure that curation activities form a regular 

program within their collections (Ford, 1977; McGimsey & Davis, 1977; 

Christensen, 1979). 

Proper curation of archaeological collections is concerned with 

several factors. The physical condition of objects in a collection is 

one such factor. Artifacts recovered from excavation activities can 

deteriorate if exposed to unstable environmental conditions (Dowman, 

1970; Plenderleith & Werner, 1976). Proper collection management 

insures that these objects are treated and adequately housed. Another 

important factor is arrangement of specimens. Organization of 

archaeological specimens by cultural period, feature, and type 

guarantees easy retrieval of specimens at a later date. 

Insuring artifact condition and arranging collections systema

tically increases their accessibility for research and educational 

purposes. However, of equal importance to integrity of archaeological 

collections is documentation (Ford, 1977). Documentation includes 

accession and catalog records, which are considered basic to all 

collections, and field notes which provide contextual information and 

archaeological significance and legal status (Ford, 1977:14-15). 
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A record important to adequate documentation is a report on how 

the collection was obtained, i.e., a site report. This record 

particularly is important when institutional collections from one site 

are dispersed widely among museums. It is difficult to extract 

information from these collections if their documentation is incom

plete or disorganized (Chenhall, 1976; Kolata, 1981). Further, it is 

equally difficult to use these collections if their presence is 

unknown. A site report serves to publicize work and interpretations 

of investigators for the benefit of the professional community. This 

record sets the stage for future research. 

Poorly conserved, stored, organized, and documented collections 

are found in many museums; and upgrading the condition of these 

collections can be difficult (Ford, 1977; Christensen, 1979). This 

situation has led some archaeologists to question the importance of 

retaining collections with these deficiencies (Kolata, 1981). The 

majority of the problems, however, are not insurmountable. With 

sufficient time, money, and personnel, specimens can be stabilized, 

housed, and systematically arranged. A more difficult problem results 

when documentation and/or specimens are found to be missing. This 

state can produce a collection with permanently damaged integrity. A 

solution to part of this problem is to attempt to gather together 

information to fill in gaps in collection documentation. However, 

little can be done to recover lost or missing artifacts. 

The Archaeology Division of The Museum is in the process of 

upgrading the quality of its collections. Towards this end, the 
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Division already possesses two systematic archaeology research 

collections, the Lubbock Lake and Canyon Lakes collections. Both 

collections have been adequately conserved, housed, organized, and 

documented. With this data base, further research has been facili

tated (Kaczor, 1978; Johnson & Holliday, 1980; Wan, 1980; Johnson, 

1982, 1984). Production of more systematic research collections is a 

goal of the Division. 

This study details the endeavor to upgrade the Blackwater Draw 

Locality #1 Collection of The Museum. The Collection possessed the 

potential of becoming a usable systematic research collection. The 

specimens are united by a central theme that provides cohesiveness. 

It is an archaeological cultural unit representative of several 

occupation levels of Early Man. 

However, the research potential of The Collection has been 

compromised. This situation is the result of several problems. 

Initially, the specimens were in very poor shape. This condition was 

a reflection of the typical concern of archaeologists with collecting 

and not curating materials (Lindsay & Williams-Dean, 1979:23-24). The 

problem, was corrected by utilization of consolidation and collection 

management procedures. After objects were stabilized, housed, 

cataloged, and systematically arranged, they were considered physi

cally accessible. 

However, The Museum no longer possesses all of the artifacts that 

originally constituted The Collection. It is a common practice for 

archaeological materials to remain with the excavator until their 
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study is complete, even when a change of position and institution has 

occurred. This practice, while accepted among archaeologists, is 

considered unethical behavior by the museum profession, particularly 

when the specimens have not been formally loaned (King, 1979:11-12). 

The integrity of The Collection has been compromised because of 

these missing specimens. Due to the lapse of time, it is not likely 

that they will ever be returned. Because The Collection no longer 

consists of all the specimens, it can be considered only partially 

accessible. 

The other problem that still exists is the lack of documentation. 

The collection has been accessioned and cataloged. However, the 

quality of the contextual information is minimal due to the absence of 

field notes, maps, photographs, and other data. This information did 

exist at one time (Green, personal communication, 1979). To help 

solve this problem, artifact tags and the remaining partial inventory 

of faunal remains were consulted. In addition, certain publications 

were checked for additional information (Green, 1962, 1963; Warnica, 

1966; Hester, 1972). General vertical and limited horizontal informa

tion could be inferred from these sources, but this information is not 

precise. 

Another deficiency in the documentation of The Collection was 

that a site report was never published. Other than a few short 

articles on certain discoveries at the Locality (Green, 1962, 1963), 

The Collection went unreported and largely is unknown to scholars. 

Although it is not possible to recover these missing artifacts and 

lfr~ C'̂ ''." j'r yi^.'' 
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documents, it is possible to arrange collection information so that 

the approximation of a site report is achieved. This approximation 

attempts to reconstruct the data generated from the excavation, 

thereby creating the framework for further, although not extensive, 

research with The Collection. 



CHAPTER VI 

SITE DATA RECONSTRUCTION 

This section serves as a report of site data generated by Green's 

excavations at Blackwater Draw Locality //I. A major obstacle was the 

lack of provenience data in museum files. This data void partially 

was corrected by obtaining provenience information from other sources 

(Warnica, 1966; Hester, 1972). 

Method of Data Collection 

Two methods of data collection were employed. One method 

involved a search of museum records and reports. Accession, catalog, 

and collection records in The Museum were checked carefully. Only 

three accession numbers were assigned to The Collection (59-118, 59-

119, and 64-54). In addition, an inventory of missing lithic material 

was located along with an incomplete inventory of faunal remains. 

Information from these two sources indicated that The Collection 

originally had consisted of materials collected from several different 

areas at various times in Blackwater Draw Locality #1. At the time of 

this study, however, most materials still present in The Collection 

had been excavated from El Llano Dig //I. Exceptions are 37 bone 

elements and fragments collected in 1959 and accessioned under 59-118 

(TTU-A50162) and 59-119 (TTU-A50163). 

72 
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Various reports on the site were reviewed (Green, 1962, 1963; 

Agogino, 1965, 1966, 1969; Stevens, 1973). Two articles that provided 

the most useful information were written by Warnica (1966) and Hester 

(1972). General and specific information was obtained from these 

reports. 

A second method of data collection consisted of personal 

interviews with some of the original excavators at the site. It was 

anticipated that while memories might be dim, personal records would 

still exist. Excavators interviewed were Dr. F. E. Green, Dr. George 

Agogino, and Jim Warnica. 

F. E. Green (Texas Parks and Wildlife, Austin) was contacted on 

30 November 1979. Through this interview, it was confirmed by Green 

that The Museum possessed Mammoth #2, that "Alvar" had been used as a 

bone preservative, and that original field documents were in his 

possession. Although copies of these records apparently had been left 

in The Museum files, they no longer were present and Dr. Green was 

unwilling to allow his original documents to be recopied. Other 

information was not obtained from this short interview. 

On 17 January 1980, George Agogino (Eastern New Mexico Univer

sity, Portales) was contacted. Dr. Agogino was able to confirm that 

his institution possessed Mammoth //I. In addition, he supplied a 

useful bibliography. However, information concerning Green's 

provenience data was not available. Stevens (1973:8) stated that 

Green had explained his reference points to the Eastern New Mexico 
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University group, but this arrangement was not indicated in the 

interview of Dr. Agogino. 

Jim Warnica (Clovis, New Mexico) was interviewed on the 15th and 

20th of August 1982. He was able to supply general information 

concerning certain features and areas excavated. It was through this 

contact that previously unknown data were recovered. 

Setting 

Blackwater Draw Locality #1 is one of several Early Man sites 

located on the Llano Estacado or Staked Plains (Fig. 7). This large 

plateau forms the southernmost extension of the High Plains and covers 

2 
an area of about 130,000 km (Hawley et al., 1976). This almost 

featureless region is located in northwestern Texas and eastern New 

Mexico and slopes gently to the southeast with a gradient of 10 feet 

per mile (Wendorf, 1975:1). Blackwater Draw is one of several shallow 

valleys with ephemeral streams that bisect the Llano Estacado. 

Blackwater Draw Locality #1 is located in a basin approximately 2 

km north of and draining into Blackwater Draw. The site is 6.5 miles 

north of Portales, New Mexico and 8.5 miles southwest of Clovis, New 

Mexico in a gravel quarry (Hester, 1972). The Laboratory of Anthro

pology, Santa Fe, New Mexico, designated the site as LA3324. Its 

specific location is in the SW/SE of Section 25, TIN, R34E on USGS 15' 

Portair, N. Mex. 1957 quadrangle map. 

Blackwater Draw is a relict Pleistocene drainage within the 

Portales Valley that once formed part of the Brazos River drainage 
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Figure 7. Map of the Llano Estacado Locating Blackwater Draw 
Locality '/I and Other Paleoindian Sites. 
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system (Reeves, 1972; Hawley et al., 1976). During the middle 

Pleistocene, drainage was cut off by headward erosion of the Pecos 

River. This pirating led to a gradually decreasing water supply 

through time (Reeves, 1972). During the Clovis period, a stream still 

flowed in the draw fed by surface run off and springs. Ponds that 

were evident by the Folsom period proceeded to dry up to form a system 

of marshes. The site is considered representative of an extinct 

fluvial and lacustrine system. 

The Llano Estacado is a semiarid region. The average annual 

precipitation for the Clovis-Portales area is around 17 inches 

(National Oceanic and Atmospheric Administration, 1982). Summers are 

hot with maximum normal temperatures of 90 to 95°F. Winters are cold 

with minimum temperatures of 25 to 30"'F. This semiarid region 

supports a vegetation consisting of mixed-grass prairie (Wendorf & 

tfester, 1975). 

Stratigraphy 

Stratigraphic studies are a valuable tool for archaeologists 

because much information is yielded concerning site chronology and 

cultural history. These data in turn produce a framework for 

explanations involving change through time. Understanding the origin 

and geochronology of sediments at Blackwater Draw Locality #1 was the 

subject of careful study for many years (Stock & Bode, 1937; Cotter, 

1937; Antevs, 1936, 1949; Evans, 1951; Sellards, 1952; Haynes & 

Agogino, 1966; Haynes, 1970, 1975; Holliday, in press). 
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The Mammoth Bone Bed (Mammoths #1 through 5) was exposed when 

overburden was removed by quarry workers (Hester, 1972:78). This 

activity destroyed the uppermost geologic layers and cultural record. 

However, a stratigraphic profile remained in one portion of the site. 

This profile was located north of the Mammoth Bone Bed and was called 

the North Bank (Green, 1962; Warnica, 1966; Hester, 1972). The 

exposed stratigraphic sequence was recorded carefully by the excava

tors and sketches of this profile are included in several articles 

(Warnica, 1966:37; Haynes & Agogino, 1966:86; Hester, 1972:75). In 

addition, Hester (1972:78) reported that a permanent record of these 

layers was obtained for Eastern New Mexico University, Washington 

State University, and Fort Burgwin Research Center by removal of soil 

monoliths. 

During the time that Warnica (1966) and Hester (1972) published 

the results of their activities, the stratigraphic nomenclature and 

framework for Blackwater Draw Locality //I were undergoing modification 

by Haynes (Haynes & Agogino, 1966; Haynes, 1970, 1975). Correlation 

of Warnica (1966) and Hester's (1972) stratigraphic designations with 

that proposed by Haynes (1966, 1975) is shown in Figure 8. Of concern 

are the upper levels beginning with Unit B^, which have yielded 

important cultural and faunal assembleges. 

Unit B , or the Gray Sand, was produced by spring discharge 

(Evans, 1951). Associated with this unit are the remains of mammoth 

and Clovis artifacts. Although Hester (1972) summarized the general 

belief that these remains were deposited at the time the Gray Sand was 
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forming, others (Evans, 1951; Haynes, 1975) contended that Unit B^ was 

deposited prior to occupation by the Clovis peoples and that at most 

exposures, the Gray Sand was eroded and irregular which indicated a 

hiatus of unknown duration (Haynes & Agogino, 1966; Haynes, 1975). 

During the time the Clovis hunters were stalking mammoth, this eroded 

surface was submerged and fluidized and cultural and faunal remains 

were trampled into the lower unit (Haynes, 1975:61-71). 

Haynes (1975) contended that during the formation of Unit C 

(Brown Sand), both Folsom and Clovis artifacts were deposited. At 

this time, the water table rose and localized spring activity and 

ponding occurred. In other areas of Blackwater Draw Locality #1, 

these Clovis associations are found in the lower part of Unit C and 

Folsom associations were contained within the upper part of Unit C and 

lower portion of Unit D (Haynes, 1975:61, 74). 

The formation of Unit D (Diatomaceous Earth) indicated that the 

water table continued to rise. Later in the formation of Unit D, an 

increase in salinity indicated that the water table was lowering. At 

this time, a Folsom assemblege associated with extinct bison remains 

replaced the Clovis occupation (Haynes, 1975:74-75). 

Units E, F, and G indicate that the climate was similar to that 

occurring today (Haynes, 1975:75). However, the presence of eolian 

facies in the units indicates that departures from current conditions 

did occur (Holliday, in press). 
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Excavation Procedure 

Records do not exist in museum files that depict excavation 

layout and locate data points employed by Green at El Llano Dig #1. 

The only provenience information that exists is that which is found on 

the incomplete inventories. This section relies heavily on informa

tion obtained from publications (Warnica, 1966; Hester, 1972) and 

personal interviews. 

The total area excavated at this site covered approximately 3,475 

square feet (Warnica, 1966). This area measured 82.5 feet north-south 

and 30 feet east-west. Located within this span were three smaller 

areas of concentration, the Mammoth Bone Bed, North Bank, and Behind 

the North Bank (Fig. 9). 

Mammoth Bone Bed 

By the time Green began explorations in this area, 17 feet of 

overburden had been removed by quarry bulldozers (Warnica, 1966). 

This removal allowed Green to explore the artifact-bearing Gray Sand 

(Unit B ) . When Green discovered a mammoth, Sanders hired a crew 

under Warnica to begin explorations. This group discovered another 

mammoth and named it Mammoth #1 and the animal discovered by Green, 

Mammoth //2. 

Initial work in the Mammoth Bone Bed proceeded without use of a 

grid system. However, when the area began yielding several mammoth, a 

grid was established by Green (Warnica, personal communication, 1982). 

The ground surrounding and including Mammoth #1 and #2 was divided 
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into two rows of at least four (Warnica, personal communication. 1982) 

and possibly five (Green's lithic inventory) units each. The size of 

these units is unknown. Every set of units was assigned a number 

starting at the North Bank. Within each set. eastern units were 

differentiated from western units by placing an E or a W after the 

unit number (Warnica, personal communication. 1982). In this manner, 

a total of four complete mammoths and portions of a fifth were 

located. In addition, an articulated bison minus the skull was 

discovered in the same level, along with the remains of horse, camel, 

antelope, deer. wolf, peccary, turtle, rodents, and birds (Warnica. 

1966). 

Of the total area excavated in the Mammoth Bone Bed, Green 

collected only the faunal remains of Mammoth #2 and artifacts 

associated with it (Hester, 1972; Stevens, 1973; Warnica, personal 

communication, 1982). Nonmammoth faunal remains probably were 

collected from the area known as Behind the North Bank. Warnica 

(1966) mentions borrowing from Green nine lithic artifacts recovered 

with Mammoth //2 (artifacts plotted as 012 through 016 and 018 through 

019 in Warnica's report). One is described and illustrated (Warnica. 

1966:350, Fig. 6a). Although The Museum still possesses the remains 

of Mammoth #2, lithic artifacts found associated with the mammoth are 

no longer in the Archaeology Division. 
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North Bank 

This bank was formed when quarry bulldozers removed sediments 

from the area called the Mammoth Bone Bed. This feature faced 

southward and was the subject of stratigraphic study by several 

groups. Located in the bank was the outline of a prehistoric hand dug 

well (Hester, 1972). In addition, Warnica (1966) stated that all 

major artifact bearing strata were found here. However, information 

obtained does not indicate that any material still in The Collection 

was excavated from the North Bank. 

Behind the North Bank 

This area was located behind or north of the North Bank. Warnica 

(personal communication, 1982) indicated that Green recovered 

materials from this area and this activity is confirmed by the partial 

inventory of faunal remains. However, the extent to which the 

inventory is accurate is unknown. 

Little is known about this area. It is likely that Green's 

"Clovis" and "Folsom Level Pothole" materials (mentioned in his lithic 

inventory) were recovered from this area (Warnica, personal communica

tion, 1982). 

Artifacts and Faunal Materials 

It is believed that artifacts and faunal remains were recovered 

by Green primarily from the Gray Sand (Unit B ^ in the Mammoth Bone 

Bed and Behind the North Bank. Because of the lack of provenience 
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records, i.e.. maps with plotted artifacts, a definite statement 

cannot be made and it is not possible to describe materials by 

associations. However, classes of objects are described below. 

Lithic Material 

An existing inventory (Appendix A) of lithic materials recovered 

by Green indicates that over 914 lithic artifacts formed part of The 

Collection. Ten lithic artifacts not included on the lithic inventory 

were found in The Collection. Five of the lithic artifacts (Table 2) 

were found during excavation of cast material from the site. The 

remaining five were discovered loose with collection materials from 

the site. It is assumed that these five artifacts were recovered 

specifically from El Llano Dig #1. 

Bone Artifacts 

Nine bone butchering tools and one bone butchering tool fragment 

(Table 3) were identified in The Collection (Johnson, 1984b). One of 

these tools was identified by Green as a Folsom artifact (TTU-A50512). 

All other bone tools were identified as Clovis artifacts by associated 

provenience data or species identification. From where they were 

recovered during the El Llano excavation is unknown. One bone (TTU-

A50511) is a fragment from a bone butchering tool and was not 

identifiable to species. 



87 

3 
a 
u 
3 
O 

<n 

4-1 
U< 
(U 

43 
O 

C 

O 
c 

^ 
c 
s 

4J 
i-l 
(U 

X 
CJ 

3 
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One other bone artifact was located in The Collection. This 

object (TTU-A50492) was identified as a possible bone bead or bone 

bead blank. Its provenience and cultural period are unknown. 

Several bone elements in The Collection showed other signs of 

huaan-induced Bodlfication in the form of cut lines from butchering 

and spiral fracturing from marrow extraction (Table 4). Of particular 

interest are cut marks found on bone elements of Terrepene Carolina 

puttnami and Canis lupus, and disjointing marks on Canis latrans 

material. These modifications indicate that these animals were being 

utilized by the Clovis peoples. 

Ceramic Material 

One sherd (TTU-A50527) in The Collection was identified as an 

historic El Paso Brownware from a utility vessel. 

Faunal Material 

Several species were identified in The Collection (Table 5). 

Mammoth #2 was judged to be the remains of a young adult due to fused 

epiphyses (Hester, 1972: Warnica, 1966). In addition to fauna 

previously reported by other authors in Unit B (Gray Sand) (Stock & 

Bode, 1937; Hester, 1972), several new species were discovered. 

Previously unreported birds include Falco columbarius, Buteo regalis, 

Buteo jamaicensis, Cathartes aura, and Branta canadensis (Chandler, 

1983). Previously unreported mammals include Paramylodon harloni, 

Lepus californicus, Cynomys ludovicianus, Microtus pennsylvanicus. 
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Table 5. Species Represented in The Collection 

Unknown Strat 

ORDER ANURA 
Family Ranidae 

Rana sp Frog 

ORDER ANSERIFORMES 
Family Anatidae 

Anas sp Duck 

ORDER LAGOMORPHA-Lagomorphs 
Family Leporudae-Hares and Rabbits 

Sylvilagus sp Cottontail 
Lepus californicus Black-tailed Jackrabbit 

ORDER RODENTIA-Rodents 
Family Cricetidae-New World Rats and Mice 

Ondatra zibethicus Muskrat 

ORDER CARNIVORA-Carnivores 
Family Mustelidae-Mustelids 

TLf u-.--^ .«««>,-,• ̂ ^c Striped Skunk 
Mephitis mepnitis '''-*• r 

ORDER ARTIODACTYLA-Even-toed Ungulates 
Family Antilocapridae-Pronghorn 
^ ^ ^„ Extinct Antelope 
Capromeryx sp ^ 

Folsom 

ORDER RODENTIA-Rodents 
Family Geomyidae-Pocket Gophers ^^^^^^^ ̂ ^^^^^ ̂ ^^^^^ 

Geomys busarius 

Faelly Cricetidae-Ne„ World Rats and Mlce^^^ 
Ondatra zibethicus ; .„oodrat 
cf. Neotoma sp 

ORDER CARNIVORIA-Carnivores 

Family Canidae-Canids Coyote 
Canis latrans. 

ORDER ARTIODACTYLA-Even-toed Ungulates 

Family Bovidae-Bovids ...Extinct Bison 
Bison antiquus 
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Table 5. Continued 

Folsom or Clovis 

ORDER RODENTIA-Rodents 
Family Geonyidae-Plains Pocket Gophers 

Geomys bursarius Plains Pocket Gopher 

Family Heteromyidae-Heteromyids 
Dipodomys ordii Ord' s Kangaroo Rat 

Family Cricetidae-New World Rats and Mice 
cf. Neotoma sp Woodrat 
Ondatra zibethicus Muskrat 

ORDER ARTIODACTYLA-Even-toed Ungulates 
Family Bovidae-Bovids 

Bison antiquus Extinct Bison 

Clovis 

ORDER ANURA 
Family Ranidae 
Rana sp ^^°8 

ORDER CHELONIA 
Family Emyidae ^ , . „ », ̂ i 

Terrepene Carolina nuttnami Extinct Carolina Box Turtle 

ORDER FALCONFORMES 
Family Falconidae 
Falco columbarius Pigeon Hawk 

Family Acciptridae Ferruginous Hawk 
Buteo legaiis... Red-tailed Hawk 
Buteo lamaicensis 

Family Cathartidae ^^^^^^^ 
Cathartes aura ^ 

ORDER ANSERIFORMES 
Family Anserinae 
rciuixx/ Canada Goose 

Branta canadensis 
ORDER EDENTATA-Edentates 

Family Mylodontidae _̂ ^̂  ^^^^^^ ^^^^^ 
Paramylodon harloni 
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Table 5. Continued 

Clovis 

ORDER LAGOMORPHA-Lagomorphs 
Family Leporidae-Hares and Rabbits 
Lepus sp Jackrabbit 
Lepus californicus Black-tailed Jackrabbit 

ORDER RODENTIA-Rodents 
Family Sciuridae-Squirrels 
Cynomys ludovicianus Black-tailed Prairie Dog 

Family Cricetidae 
Microtus pennsylvanicus Meadow Vole 
Ondatra zibethicus Muskrat 

ORDER CARNIVORIA-Carnivores 
Family Canidae-Canids 

Canis latrans Coyote 
Cl̂ Iii' lupus Gray Wolf 
V^n^s velox Swift Fox 
Urocyon cinereoargenteus Gray Fox 

ORDER PROBOSCIDEA 

, - , , Extinct Columbian Mammoth 
Mammuthus columbi E.xtint.L 

ORDER PERISSODACTYLA 
Family Equidae Extinct Horse 

Equus scotti 

ORDER ARTIODATYLA-Even-toed Ungulates 

Family Camelidae ...Extinct Camel 
Camelo£S h^sternus i.Extinct Camel 
Hemianchemia sp 

Family Cervidae-Cervids . .w,ite-tailed Deer 
Odocoileus virpinianus "'"̂  

Family Antilocapridae-Pronghorn „ ^^ 

Antilocapra americana .Extinct Antelope 
Capromeryx sp 

Family Bovidae-Bovids ..Extinct Bison 
Bison antiquus 
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Urocyon cinereoargenteus, Odocoileus virginianus, and Antilocapra 

americana. 

Cast Material 

Five casts were located in The Collection that required excava

tion. Associated provenience data were insufficient and each cast was 

excavated using arbitrary datum points. Due to sediment matrix and 

identified species, these casts are believed to have been removed from 

Unit B , the Gray Sand. A total of five lithic artifacts were 

discovered within three of the casts. All excavated sediments from 

the casts were water screened through 1/16-inch screen in order to 

recover any microcultural and microbiological materials. 

Mammoth and Camel Cast 

The contents of this cast are listed in Table 6; Figure 10 shows 

the horizontal placement of materials. Gastropoda (TTU-A50493) and a 

rodent long bone fragment (TTU-A50563) were found in water-screened 

matrix. 

C-002 Cast 

Cast contents are listed in Table 7; Figure 11 shows the 

horizontal placement of specimens. A turtle carapace fragment was 

found in the matrix concentrate. This cast represents the articulated 

upper left hind leg of an extinct bison. 
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Table 6. Mammoth and Camel Cast 

Catalog No. 

TTU-A50213 

TTU-A50211 

rro-A502i2 

TTU-A50214 

TTU-A50215 

TTU-A50216 

TTU-A50217 

TTU-A50218 

TTU-A50493 

TIU-A50563 

Specimen 

Mammuthus columbi long bone fragment 

Canelops bestemus phalange 

Camelops hesternus metapodial 

Equus sp. lumbar vertebra 

Spirally fractured Mammalia bone scrap 

Edwards Formation chert interior flake 

Alibates agate uniface fragment 

Fragment of TTU-A50217 

Gastropoda 

Rodentia long bone 

No. in Fig. 10 

1 

2 

3 

4 

5 

6 

7 

8 

N/A 

N/A 
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Figure 10. Mammoth and Camel Cast 



98 

BLACKWATER DRAW LOCALITY NO 

CMI Oulln* 

10 20 



Table 7. C-002 Cast 
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Catalog No. 

TTU-A50209 

TTU-A50209 

TTU-A50209 

TTU-A50210 

Specimen 

Bison antiquus left femur 

Bison antiquus left pelvis 

Bison antiquus left tibia 

Emyidae carapace fragment 

No. in Fig. 11 

1 

3 

N/A 
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Figure 11. C-002 Cast 
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Folsom Level 30"S St. 3E Cast 

The contents of this cast are listed in Table 8; Figure 12 shows 

the placement of located materials. A mammalia bone flake (TTU-

A50562), Rodentia tooth fragment (TTU-A50565) , Cricetidae bone scraps 

and left femur fragment (TTU-A50565), Squamata vertebra fragment (TTU-

A50566), and Gastropoda (TTU-A50494) were found in matrix concentrate. 

Although the title given to the cast by Green indicates that the 

contents are from the Folsom level, the nature of the matrix clearly 

placed the material within Unit B , the Gray Sand (Clovis level). 

Clovis Level Bison Skull 

The cast contents are listed in Table 9 and their placement in 

Figure 13. A Microtus pennsylvanicus molar fragment (TTU-A50562), 

Rodentia bone scraps (TTU-A50561), and Urocyon cinenagenteus left 

radius (TTU-A50204) were found in matrix concentrates. 

No Information Cast 

Although data were not written on this particular cast 

(MacDowell, personal communication, 1982), this cast apparently 

contained the left side (TTU-A50588) of two tusks recovered from 

Mammoth #2. One right tusk already had been identified (TTU-A50581). 

Sediment composition and similarity of cast construction support this 

belief. The contents of the cast are shown in Table 10 and their 

location in Figure 14. 
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Table 8. Folsom Level 30"S St. 3E Cast 

Catalog No. 

TTU-A50207 

TTU-A50205 

TTU-A50205 

TTU-A50205 

TTU-A50205 

TTU-A50205 

TTU-A50206 

TTU-A50564 

TTU-A50565 

TTU-A50208 

TTU-A50208 

TTU-A50566 

TTU-A50494 

Specimen No. in Fi^. 12 

Bison antiquus left perioMV 

Mammalia 

Mammalia 

Mammalia 

Mammalia 

Mammalia 

Mammalia 

Mammalia 

Rodentia 

skull fragment 

vertebra fragment 

right femur fragment 

femur fragment 

epishyseal fragment 

rib fragment with cut lines 

bone flake 

tooth fragment 

Cricetidae bone scrap 

Cricetidae left proximal femur fragment 

Squamata vertebra fragment 

Gastropoda 

1 

2 

3 

4 

5 

6 

7 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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Figure 12. Folsom Level 30"S St. 3E Cast 
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Table 9. Clovis Level Bison Skull Cast 
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Catalog No. 

TTU-A50202 

TTU-A50201 

TTU-A50201 

TTU-A50203 

TTU-A50562 

nU-A50561 

Specimen 

Equus scotti calcaneum 

Bison antiquus left skull section 

Bison antiquus right skull section 

White interior quartzite flake 

Microtus pennsylvanicus molar fragment 

Rodentia bone scraps and metapodial 
fragment 

TTU-A50204 Urocyon cineragenteus left radius 

No. in Fig. 13 

1 

2 

3 

4 

N/A 

N/A 

N/A 
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Table 10. No Information Cast 

109 

Catalog No. Specimen No. in Fig. 14 

TTU-A50588 Mammuthus columbi left tusk 1 

TTU-A50587 Edwards Formation chert uniface 2 



no 



Figure 1-t. No Information Cast 
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Discussion and Summary of the ExcavatioTi 

The El Llano Dig //I concentrated on excavation of three areas 

known as the Mammoth Bone Bed. the North Bank, and Behind the North 

Bank. Four institutions were involved in these investigations. The 

El Llano Archaeological Society under Warnica excavated materials in 

the North Bank and in the area around and including Mammoth //I in the 

Mammoth Bone Bed. Eastern New Mexico University under Agogino and the 

Museum of New Mexico under Hester excavated Mammoth //3, //4, and //5 in 

the Mammoth Bone Bed and the areas below Mammoth #1 and //2. F. E. 

Green, representing Texas Technological College, excavated Mammoth //2 

in the Mammoth Bone Bed and an area known as Behind the North Bank. 

Records are not available or do not exist that indicate that any of 

the materials existent in the Blackwater Draw Locality //I Collection 

housed at The Museum were recovered by Green in the North Bank. 

Little is known about Green's work in Behind the North Bank since 

provenience records do not exist in The Museum. Some materials in The 

Collection are attributed to his work in this area. These specimens 

are identified by a partial faunal inventory as recovered from the 

Gray Sand in Behind the North Bank and are noted as such on museum 

catalog sheets. 

Evidence was not uncovered to indicate that overburden had been 

removed from Behind the North Bank. Therefore, The Collection should 

possess post-Clovis cultural material. But. very few clearly identi

fied Folsom remains are in The Collection and only one ceramic sherd. 
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Although this situation may represent a collecting bias on Green's 

part, the reason behind this gap is unknown. 

Of the materials which remain in The Collection, several 

statements can be made. Five mammoth were discovered in the Mammoth 

Bone Bed. These animals faced downstream and were not mired when they 

died (Warnica, 1966; Hester, 1972). One of these mammoths. Mammoth 

y/2, was excavated by Green. This mammoth was the only one found in 

direct association with lithic implements believed to have been used 

to kill and butcher it (Warnica, 1966; Hester, 1972). This evidence 

would tend to support the belief that the tusk found in the No 

Information Cast was from Mammoth #2 as a lithic uniface was found 

in close association with it. 

Associations of the other material in The Collection are unknown. 

If these materials are primarily from the area Behind the North Bank, 

then it is possible that they were recovered from a feature identified 

by Green as a pothole. Warnica (personal communication, 1982) stated 

that this feature was not a pothole but the site of an extinct spring. 

Althpugh little is known about the missing specimens in The 

Collections, the faunal remains show evidence of hunting and butcher

ing activity. Not only larger animals were exploited, but smaller 

species as well (cf. Johnson, 1977). 



CHAPTER VII 

SUMMARY AND CONCLUSIONS 

Blackwater Draw Locality ^1 is a site located in eastern New 

Mexico on the Llano Estacado. Since its discovery in 1932. the site 

has yielded much information concerning Early Man's utilization of his 

environment (Hester, 1972). It served as the type site for the Clovis 

projectile point and culture and established the first clear strati

graphic distinction between Clovis and Folsom artifacts (Green, 1963; 

Hester. 1972). In addition, other Clovis artifact types such as bone 

projectile points were first discovered at the site (Haynes. 1966). 

As a result, the site has gained historical as well as archaeological 

significance. 

Materials collected from the Locality are dispersed among several 

'institutions (Hester. 1972), including The Museum, Texas Tech Univer

sity. The Blackwater Draw Locality #1 Collection of The Museum was 

created by F. E. Green primarily during the years between 1962 and 

1964 at the El Llano excavation (Warnica, 1966; Hester, 1972). At 

this time. Green recovered the remains of Mammoth #2 and associated 

lithic implements from the Mammoth Bone Bed (Hester. 1972). Lithic 

artifacts and faunal remains were collected in an area called Behind 

the North Bank. 

The original limits of the extinct, artifact-bearing pond at 

Blackwater Draw Locality #1 have been destroyed, and it is not 

114 
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expected that additional spectacular finds will be discovered (Hester. 

1972; Stevens, 1973). Therefore, collections made at the site 

represent an irreplaceable resource for the study of Early Man at the 

Locality. Considering the lack of research that has been published on 

these various collections, it is likely that their potential has never 

been exploited (Hester. 1972). During this study, several previously 

unrecognized bone butchering tools and previously unreported animal 

species were discovered in The Collection. 

These irreplaceable collections must be accessible to 

researchers. At the beginning of this study, the Blackwater Draw 

Locality //I Collection of The Museum was an example of an inaccessible 

resource that did not serve a useful purpose. Collection specimens 

•were in poor condition and documentation was minimal. Both conditions 

are typical problems faced by larger institutions (Kolata, 1981). 

This poor condition made The Collection a good subject for a 

study of techniques for upgrading inaccessible collections. These 

techniques involved the application of sound conservation and collec

tion management methods. Also of equal importance to The Collection 

was an attempt to upgrade collection documentation. 

Initial work on The Collection focused on stabilizing, 

cataloging, arranging, and adequately housing the specimens. Bone 

materials constituted the majority of The Collection and these were 

consolidated. After stabilization, all materials were cataloged using 

The Museum's SELGEM cataloging system. The Collection then was 

arranged systematically by species and, when possible, within known 
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provenience associations. To protect the specimens, careful attention 

was paid to adequately housing The Collection. As a result. The 

Collection became physically accessible. The final requirement was to 

upgrade the quality of collection documentation. 

Documentation of collection artifacts and faunal remains was 

inadejjiiate due to the absence of maps, photographs, field notes, and 

ot̂ ier related data. To bridge the gap of an absent site report, an 

aLtonpt was made to reconstruct site data generated from the excava

tion. Accession and collection records were checked, but yielded 

little useful information other than two inventories. Other site 

reoorts (Warnica. 1966; Hester. 1977) were reviewed, but did not 

reveal specific information. Finally, three of the excavators at the 

site during the El Llano Dig //I were contacted and interviewed. Of 

the three, Warnica supplied the most useful information, but little 

additional specific information was obtained. 

The ultimate goal of this study was to create a usable data base 

for future research by turning The Collection into a systematic 

research collection. Utilization of conservation, collection manage

ment, and site data reconstruction methods allowed this goal to be 

accomplished. However, due to several uncorrectable problems. The 

Collection will never realize its full potential. A portion of the 

original collection remains inaccessible because the specimens are no 

longer located in The Museum. These missing materials represent the 

majority of lithic artifacts from the original collection. It is 

estimated that, at the most, only 1.8 percent of the lithic materials 
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found by Green at the site remain in The Collection. This estimate is 

based on the difference between the number of lithic materials listed 

by Green on his lithic inventory, and the actual number still present 

in The Collection. It is unlikely that these missing objects will 

ever be recovered. 

The Collection now consists primarily of modified and unmodified 

faunal remains. The Collection nc longer is diversified and, more 

importantly, its integrity is damaged due to the missing artifacts. 

Therefore. The Collection cannot serve as an archaeological cultural 

unit collection (Ford. 1977). 

The second problem was due to The Collection's lack of 

provenience data. Although Green was interviewed and possessed 

original field notes, he was not willing to provide much pertinent 

information or allow field notes to be copied for The Museum files. 

Because information could not be obtained, the attempt to gather 

provenience data was considered a failure. Without Green's records, 

it was not possible to be precise on the location of any unit, 

feature, or artifact. In addition, accuracy of provenience informa

tion on catalog sheets is uncertain, since the two located inventories 

occasionally yielded conflicting data. 

Because the integrity of The Collection has been altered due to 

missing artifacts and documents, it possesses limited research 

potential. However, The Collection does possess value for educa

tional, exhibit, and comparative purposes. Its major benefit to The 

Museum is as a typological or zoological collection (Ford, 1977). 
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Besides serving as a representative faunal sample from the Clovis 

period. The Collection can act as a supplemental collection for other 

excavations. For example. Lubbock Lake (Johnson, 1976) and Canyon 

Lake (Wan. 1980) are two major collections in the Archaeology 

Division. These two sites are in close proximity with and share 

topographic similarity and location within the same drainage system as 

the Locality. The Collection can supplement the data generated by 

these two collections and also serve as a comparative collection for 

identification of their faunal remains. In addition, work continues 

in The Museum. Archaeology Division, to upgrade existing collections. 

The Blackwater Draw Locality #1 Collection can be used to identify 

faunal specimens and culturally modified remains in those collections 

which resulted from work on the Southern High Plains. 
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APPENDIX: MISSING LITHIC MATERIAL 

Museum Accession Number Description 

64-54-1 Chopper 

64-54-2 Yellow quartzite sandstone fragment 
Two Quitique flint flakes 
One gray flint flake 
One projectile point tip 
One purple quartzite flake 

64-54-3 Light gray quartzite fragment 

64-54-7 One scraper 

One flake 

64-54-8 Eleven flakes 

64-54-9 Split quartzite pebble 

64-54-10 Flint flakes (number unspecified) 

64-54-11 Projectile point 

64-54-13 Scraper 

64-54-14 One flake 

White prismatic scraper (two?) 

64-54-15 Flake (three?) 

64-54-16 Black flake 

64-54-17 Alibates scraper 

64-54-18 Red, yellow, and black flake 

64-54-20 Scraper 

64-54-21 Flake 

Flake fragment 

64-54-22 Single-pointed graver 
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Museum Accession Number Description 

64-54-23 

64-54-24 

64-54-25 

64-54-26 

64-54-27 

64-54-28 

64-54-29 

64-54-30 

64-54-31 

64-54-32 

64-54-33 

64-54-34 

64-54-35 

64-54-36 

64-54-37 

64-54-38 

64-54-39 

64-54-40 

64-54-41 

64-54-45 

64-54-46 

64-54-47 

64-54-48 

64-54-49 

Flake scraper 

Scraper and fragment 

Small flake 

Flake 

Flake 

Gray quartzite scraper 

Maroon quartzite flake 

Small gray flake 

Small Alibates chip 

Cortex flake 

Small Alibates chip 

Obsidian chip 

Knife fragment 

Flake 

Flake 

Flake 

Clovis point 

Flake 

Graver (Clovis?)' 

Alibates flake 

Alibates flake 

Quitique flake 

Gray flint flake 

Light gray flint flake 
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Museum Accession Number Description 

64-54-50 

64-54-51 

64-54-52 

64-54-53 

64-54-54 

64-54-55 

64-54-56 

64-54-57 

64-54-58 

64-54-59 

64-54-60 

64-54-61 

64-54-62 

64-54-63 

64-54-64 

64-54-65 

64-54-66 

64-54-67 

64-54-68 

64-54-69 

64-54-71 

64-54-72 

64-54-74 

64-54-75 

Yellow quartzite flake 

Chalcedony worked flake 

Alibates worked flake 

Gray flint flake 

Cortex flake 

Cortex flake 

Mid-section of gray flint Folsom point 

Alibates side scraper 

Light gray flint flake 

Yellow quartzite sandstone side scrapper 

Silicified caliche worked flake 

Quitique (?) flake 

Alibates (?) flake 

Quitique (?) flake 

Light gray flint flake 

Orange-red quartzite flake 

Light gray flint flake 

Light gray flint flake 

Quitique flake 

Agate flake 

Flake 

Gray flint flake 

Core or fragment of gray igneous rock 

Alibates side scraper 
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Museum Accession Number Description 

64-54-76 

64-54-77 

64-54-78 

64-54-79 

64-54-80 

64-54-81 

64-54-82 

64-54-83 

64-54-84 

64-54-85 

64-54-86 

64-54-87 

64-54-88 

64-54-89 

64-54-90 

64-54-91 

64-54-92 

64-54-93 

64-54-94 

64-54-95 

64-54-96 

64-54-97 

64-54-98 

Light gray flint scraper 

Side scraper 

Light gray translucent flint flake 

Broken flake scraper 

Midland (?) projectile point base 

Unfluted Folsom point 

Alibates flake 

Light gray flint flake 

White chert side scraper 

Lithic fragment 

Alibates knife 

Fragment of large flint nodule 

Yellow-tan flint core or tool 

Incomplete gray flint Folsom point 

Polished, light tan flint Folsom base 

Broken, light tan flint Folsom fragment 

Large purple-brown quartzite pebble 

Rounded, white coarse grained quartzite 
pebble 

Rounded, polished quartzite pebble 

Worked, light gray quartzite pebble 

Light gray flint end scraper 

Olive-gray flint scraper 

Light tan-gray flint end scraper 
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Museum Accession Number 

64-54-99 

64-54-100 

64-54-101 

64-54-102 

64-54-103 

64-54-104 

64-54-105 

64-54-108 

64-54-109 

64-54-110 

64-54-111 

64-54-112 

64-54-113 

64-54-114 

64-54-115 

64-54-116 

64-54-117 

64-54-118 

64-54-119 

64-54-120 

64-54-121 

64-54-122 

64-54-123 

64-54-124 

Description 

Light brown-gray flint end scraper 

Light gray flint end scraper 

Light gray flint end scraper 

Light gray flint end scraper 

Brown-purple Alibates flint end scraper 

Light gray flint end scraper 

White-tan Alibates end scraper 

Gray flint end scraper 

Brown-gray Quitique flint end scraper 

Light gray flint end scraper 

Gray-tan flint end scraper 

Light gray flint side scraper 

Light gray flint side scraper 

Olive-gray Quitique side scraper 

Light gray Quitique side scraper 

Light gray flint side-scraper 

Light gray flint side scraper 

Light gray flint side scraper 

Light gray-pink flint side scraper 

Light tan flint side scraper 

Light gray chert side scraper 

Light gray flint utilized flake 

Light gray flint utilized flake 

Dark gray chert utilized flake 
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Museum Accession Number Description 

64-54-125 

64-54-126 

64-54-127 

64-54-128 

64-54-129 

64-54-130 

64-54-131 

64-54-132 

64-54-133 

64-54-134 

64-54-135 

64-54-136 

64-54-137 

64-54-138 

64-54-139 

64-54-140 

64-54-141 

64-54-142 

64-54-143 

64-54-144 

64-54-145 

64-54-146 

64-54-148 

64-54-149 

Brown-red jasper utilized flake 

White-cream Alibates utilized flake 

Gray flint utilized flake 

Light gray flint utilized flake 

Light gray flint utilized flake 

White-tan Alibates utilized flake 

Light gray flint utilized flake 

Light gray flint utilized flake 

Light gray flint utilized flake 

Black flint (?) utilized flake 

Light gray flint utilized flake 

Light gray flint utilized flake 

White opal utilized flake 

Light gray flint utilized flake 

Red-brown, yellow Quitique utilized flake 

Light gray flint utilized flake 

Light gray flint utilized flake 

Gray flint utilized flake 

Light gray-tan flint utilized flake 

Light gray flint graver 

Gray flint burin (?) 

Light gray flint burin (?) 

Purple quartzite pebble fragment 

Dark gray chert percussion flake 
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Museum Accession Number Description 

64-54-150 

64-54-151 

64-54-152 

64-54-153 

64-54-154 

64-54-155 

64-54-156 

64-54-157 

64-54-158 

64-54-159 

64-54-160 

64-54-161 

64-54-162 

64-54-163 

64-54-164 

64-54-165 

64-54-166 

64-54-167 

64-54-168 

64-54-169 

64-54-170 

64-54-171 

64-54-172 

64-54-173 

Brown-purple quartzite flake 

Light gray quartzite flake 

Light gray quartzite flake 

Purple-brown Alibates flake 

Light brown quartzite flake 

Light tan-gray flint flake 

Light gray flint flake 

Light gray flint flake 

Orange, purple, and yellow Quitique flake 

Light gray quartzite flake 

Dull purple chert (?) flake 

Light gray chert flake 

Dark gray flint flake 

Dark gray flint flake 

Gray flint flake 

Moss agate flake 

Gray flint flake 

Light gray flint flake 

Purple agate flake 

Tan quartzite flake 

Brown-purple Quitique flake 

Light gray flint flake 

Gray-tan chert flake 

Gray flint flake 
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Museum Accession Number Description 

64-54-174 

64-54-175 

64-54-176 

64-54-177 

64-54-178 

64-54-179 

64-54-180 

64-54-181 

64-54-182 

64-54-183 

64-54-184 

64-54-185 

64-54-186 

64-54-187 

64-54-188 

64-54-189 

64-54-190 

64-54-191 

64-54-192 

64-54-193 

64-54-194 

64-54-195 

64-54-196 

64-54-197 

Gray flint flake 

Purple quartzite flake 

Gray-tan flint flake 

Light gray chert flake 

Gray-tan flint flake 

White, gray, and pink Alibates flake 

Gray flint or chert flake fragment 

Light gray flint flake 

Gray flint flake 

Purple and pink Alibates flake 

Light gray flint flake 

Polished pebble fragment 

Gray chert flake fragment 

Gray-tan flint blade 

Gray flint flake 

Light gray flint flake 

Black flint flake 

Gray flint flake 

Purple-brown flint flake 

Light gray flake 

Light gray flake 

Light gray quartzite flake 

Light gray flint flake 

Five small miscellaneous lithic flakes 
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Museum Accession Number Description 

64-54-198 

64-54-199 

64-54-200 

64-54-201 

64-54-203 

64-54-204 

64-54-205 

64-54-206 

64-54-207 

64-54-208 

64-54-209 

64-54-210 

64-54-211 

64-54-212 

64-54-213 

64-54-214 

64-54-215 

64-54-216 

64-54-217 

64-54-218 

64-54-219 

64-54-220 

64-54-221 

64-54-222 

Purple Quitique flint flak.e 

Light gray flint tip of biface knife 

Gray slate flake 

Light gray flint side scraper 

Light gray chert core 

Dark gray flint Clovis point 

Black flint flake 

Light gray quartzite scraper 

Alibates flint utilized flake 

Light gray flint flake 

Cream-colored flint flake 

Tan flipt utilized flake 

White quartz pebble 

Gray flint flake 

Flake 

Flake 

Large flake 

Tan siliceous caliche side scraper 

Bluish-white chalcedony Folsom (?) scraper 

Light gray flint flake 

Light gray flint flake 

Alibates blade 

Cream-colored chalcedony flake 

Light gray flint flake 
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Museum Accession Number Description 

64-54-223 

64-54-224 

64-54-225 

64-54-226 

dk-'bk-lll 

64-54-228 

64-54-229 

64-54-230 

64-54-231 

64-54-232 

64-54-233 

64-54-234 

64-54-235 

64-54-236 

64-54-237 

64-54-238 

64-54-239 

64-54-240 

64-54-241 

64-54-242 

64-54-243 

64-54-244 

Yellow-gray flint flake 

Brown-gray flint scraper 

Maroon quartzite flake 

Cortex flake 

Purple and blue-white flake 

Light gray flint scraper 

Light gray flint flake 

Eight small flint flakes 

Gray flint flake 

Tan chert core 

Quartzite flake 

Gray flint flake 

Light gray-tan unfluted Folsom projectile 
point 

Gray flint side scraper 

Eleven miscellaneous flakes 

Gray chert scraper 

Tan flint scraper 

Gray quartzite side scraper 

Three miscellaneous flakes 

Gray quartzite flake 

Three miscellaneous flakes 

Gray-tan flint Folsom projectile point 
base 

64-54-245 Light gray chert worked flake 
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Museum Accession Number 

64-54-246 

64-54-247 

64-54-248 

64-54-249 

64-54-250 

64-54-251 

64-54-252 

64-54-253 

64-54-254 

64-54-255 

64-54-256 

64-54-257 

64-54-258 

64-54-259 

64-54-260 

64-54-261 

64-54-262 

64-54-263 

64-54-264 

64-54-265 

64-54-266 

64-54-267 

64-54-268 

64-54-269 

Description 

Light gray Alibates unfluted Folsom point 

Gray flint Folsom scraper 

Quitique scraper fragment 

Critique large flake 

Brown-red Quitique end scraper 

Tan quartzite flake 

Thirteen miscellaneous flakes 

Four miscellaneous flakes 

Six miscellaneous flakes 

Light gray flint flake 

Tan flint end scraper 

Two flakes 

Gray chert utilized flake 

Large gray utilized flake 

Gray flint Folsom scraper 

Five miscellaneous flakes 

Flake 

Side scraper 

Base of unfluted purple Folsom point 

Light gray flint scraper 

Gray flint side scraper 

Gray flint flake 

Light gray flake 

Light gray flint tip of point 



142 

Museum Accession Number Description 

64-54-270 

64-54-271 

64-54-273 

64-54-274 

64-54-275 

64-54-276 

64-54-277 

64-54-278 

64-54-279 

64-54-280 

64-54-281 

64-54-282 

64-54-283 

64-54-284 

64-54-285 

64-54-286 

64-54-287 

64-54-288 

64-54-289 

64-54-290 

64-54-291 

64-54-292 

64-54-293 

Brown-gray flint Folsom point 

Gray flint flake 

Brown-gray end scraper 

Gray flint side scraper 

Tan and gray chert scraper 

Light gray chert flake 

Gray flint flake 

Light gray flint flake 

Light gray flint flake 

Dark gray flint flake 

Light gray flint flake 

Gray quartzite side scraper 

Broken quartzite pebble 

Worked flake 

Light gray flint flake 

Light gray flint end scraper 

Gray flint flake scraper 

Light gray flint flake 

Quitique flint small end scraper 

Yellow and brown utilized flake 

Fossilized wood utilized flake 

Brown Quitique flake 

Light gray flint side scraper 

Light gray flint utilized flake 
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Museum Accession Number Descrintion 

64-54-294 

64-54-295 

64-54-296 

64-54-297 

64-54-298 

64-54-299 

64-54-300 

64-54-301 

64-54-302 

64-54-303 

64-54-304 

64-54-305 

64-54-306 

64-54-307 

64-54-308 

64-54-309 

64-54-310 

64-54-311 

64-54-312 

64-54-313 

64-54-314 

64-54-315 

64-54-316 

64-54-317 

Alibates utilized flake 

Light gray flint flake 

Dark gray chert utilized flake or scraper 

Light gray flint utilized flake 

Two small flakes or spalls 

Light gray flint flake 

Light gray flint flake 

Light gray flint end scraper 

Light gray flint scraper 

Light gray flint flake 

Light gray flint utilized flake or scraper 

Light gray flint flake 

Light gray flint utilized flake 

Alibates (?) knife fragment 

Brown-gray flint utilized flake 

Light gray flint utilized flake 

Light gray flint end scraper 

Quitique side scraper 

Light tan flake 

Alibates utilized flake 

Light gray flint flake 

Three small flakes 

Dark gray flint flake 

Dark gray flint end scraper 
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Museum Accession Number Description 

64-54-318 

64-54-319 

64-54-320 

64-54-321 

64-54-322 

64-54-323 

64-54-324 

64-54-325 

64-54-326 

64-54-327 

64-54-328 

64-54-329 

64-54-330 

64-54-331 

64-54-332 

64-54-333 

64-54-334 

64-54-335 

64-54-336 

64-54-337 

64-54-338 

64-54-339 

64-54-340 

64-54-341 

Light gray flint flake 

Light gray chert flake 

Quitique side scraper 

Light gray flint flake 

Twelve small flakes 

Light gray flint graver 

Light gray flint flake 

Gray flint flake 

Light gray flint flake 

Light gray flint side scraper 

Three small flint fragments 

Alibates flake 

Light gray chert flake 

Light gray flint utilized flake 

Dark gray flint flake 

Flake 

Light gray flint knife fragment 

Light gray chert flake 

Maroon quartzite flake 

Light gray chert lithic fragment 

Dark gray flint scraper 

Light gray flint Folsom point fragment 

Ten miscellaneous flakes 

Light gray flint end scraper 
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Museum Accession Number Description 

64-54-342 

64-54-343 

64-54-344 

64-54-345 

64-54-346 

64-54-347 

64-54-348 

64-54-349 

64-54-350 

64-54-351 

64-54-352 

64-54-353 

64-54-354 

64-54-355 

64-54-356 

64-54-357 

64-54-358 

64-54-359 

64-54-360 

64-54-361 

64-54-362 

64-54-363 

64-54-364 

64-54-365 

Gray flint flake 

Gray flint Folsom point channel flake 

Light gray utilized flake 

Light gray flint flake 

Alibates utilized flake 

Light gray flint flake 

Dark gray flint utilized flake 

Light gray flint flake 

Light gray flint scraper fragment 

Quitique flake 

Folsom point with tip missing 

Tan flint utilized flake 

Light tan and gray flint utilized flake 

Light gray flint end scraper 

Light gray flint side scraper 

Ten miscellaneous flakes 

Flake 

Alibates side scraper 

Two broken flakes 

Light gray-tan flint flake 

Gray-tan flint Folsom point base 

Folsom (?) point fragment 

Gray flint utilized flake 

Red Quitique channel flake 
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Museum Accession Number 

64-54-366 

64-54-367 

64-54-368 

64-54-369 

64-54-370 

64-54-371 

64-54-372 

64-54-373 

64-54-374 

64-54-375 

64-54-376 

64-54-377 

64-54-378 

64-54-379 

64-54-380 

64-54-381 

64-54-382 

64-54-383 

64-54-384 

64-54-385 

64-54-386 

64-54-387 

64-54-388 

Description 

Light gray flint utilized flake 

Light gray flint end scraper 

Gray flint flake 

Seven small flakes 

Worked flake 

Gray-tan quartzite core 

Broken granite pebble 

Gray flint utilized flake 

Light gray-tan flint end scraper 

One pebble 
Eleven miscellaneous flakes 

Tan flint flake 

Light gray flint flake 

Quitique utilized flake 

Quitique scraper 

Olive flint end scraper 

Gray flint utilized flake 

Olive flint end scraper 

Light gray flint scraper 

Light gray flint end scraper 

Nine miscellaneous flakes 

Dark gray flint Folsom point fragment 

Alibates flake 

Light gray flint utilized flake 



147 

Museum Accession Number Description 

64-54-389 

64-54-390 

64-54-391 

64-54-392 

64-54-393 

64-54-394 

64-54-395 

64-54-396 

64-54-397 

64-54-398 

64-54-399 

64-54-400 

64-54-401 

64-54-402 

64-54-403 

64-54-404 

64-54-405 

64-54-406 

64-54-407 

64-54-408 

64-54-409 

64-54-410 

64-54-411 

Dark gray flint utilized flake 

Light gray-tan flint flake 

Light gray flint flake 

Light gray flint utilized flake 

Alibates flake 

Light gray flint graver 

Chalcedony flake 

Yellow-brown flint utilized flake 

Gray flint Folsom point 

Gray flint side scraper 

Gray flint or chert scraper 

Three miscellaneous flakes 

One light gray flake 
One Folsom point 

Light gray-tan flint Folsom point tip 

Gray flint graver 

Light gray flint flake 

Light gray-tan flint flake 

Tan flint flake 

Light gray-tan flint flake 

Two utilized flakes 

Light gray flint flake 

Light gray flint flake 

Gray banded slate core 
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Museum Accession Number Description 

64-54-412 

64-54-413 

64-54-414 

64-54-415 

64-54-416A 

64-54-416 

64-54-417A 

64-54-417 

64-54-418 

64-54-419 

64-54-420 

64^54-421 

64-54-422 

64-54-423 

64-54-424 

64-54-425 

64-54-426 

64-54-427 

64-54-428 

64-54-429 

64-54-430 

64-54-431 

64-54-432 

64-54-433 

Gray flint end scraper 

Light gray flint flake 

Light gray flint flake 

Two flakes 

Light gray-tan flint flake 

Light gray-tan flint flake 

Light gray flint flake 

Broken Quitique side scraper 

Light gray flint flake 

Light gray flint flake 

Brown chert side scraper 

Light gray flint knife 

Alibates flake 

Utilized gray-tan flake 

Gray-tan flake 

Light gray flint utilized flake 

Gray-red flint utilized flake 

Light gray flint utilized flake 

Gray flint end scraper 

Flake 

Gray flint utilized flake 

Gray flint utilized flake 

Gray-tan flint flake 

Light gray point fragment 
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64-54-434 

64-54-435 

64-54-436 

64-54-437 

64-54-438 

64-54-439 

64-54-440 

64-54-441 

64-54-442 

64-54-443 

64-54-444 

64-54-445 

64-54-446 

64-54-447 

64-54-449 

64-54-451 

64-54-452 

64-54-453 

64-54-454 

64-54-455 

64-54-456 

64-54-457 

64-54-458 

Light gray flint flake 

Tan flint flake 

Dark gray flint end scraper 

Gray flint flake 

Light gray flint flake 

Light gray flint flake 

Gray-tan utilized flake 

Tan chert utilized flake 

Gray-tan flint flake 

Light gray flint point fragment 

Dark gray flint utilized flake 

Light gray flint flake 

Dark gray siliceous slate (?) flake 

Maroon chert side scraper 

Thirty-four small miscellaneous flint 
fragments 

Dark gray flint flake 

Quitique graver or large flake 

Gray flint utilized flake 

Light gray flint utilized flake 

Light gray flint flake 

Yellow-brown Quitique knife fragment 

Gray flint graver fragment 

Gray flint flake 
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64-54-459 

64-54-460 

64-54-461 

64-54-462 

64-54-463 

64-54-464 

64-54-465 

64-54-466 

64-54-467 

64-54-468 

64-54-469 

64-54-470 

64-54-471 

64-54-472 

64-54-473 

64-54-474 

64-54-475 

64-54-476 

64-54-477 

64-54-478 

64-54-479 

64-54-480 

64-54-481 

64-54-482 

Alibates flint flake knife or side scraper 

Light gray flint flake 

Light gray flint flake 

Light gray-tan flint flake 

Gray flint end scraper 

Alibates utilized flake 

Alibates utilized flake 

Tan chert flake 

Gray flint graver-scraper 

Light gray flint utilized flake 

Light gray flint flake 

Gray flint utilized flake 

Light gray flint Folsom point 

Gray flint scraper 

Gray flint end scraper 

Tan flake 

Light gray flint utilized flake 

Nine miscellaneous flakes 

Light gray flint flake 

Light gray fluted Folsom point 

White chert Clovis point base 

Tan flint flake 

Pink Alibates Clovis (?) point 

Broken quartzite pebble 
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64-54-483 

64-54-484 

64-54-485 

64-54-486 

64-54-487 

64-54-488 

64-54-489 

64-54-490 

64-54-491 

64-54-492 

64-54-493 

64-54-494 

64-54-495 

64-54-496 

64-54-497 

64-54-498 

64-54-499 

64-54-500 

64-54-501 

64-54-502 

64-54-503 

64-54-504 

64-54-505 

64-54-506 

Dark gray flint end scraper 

Light gray flint knife fragment 

Alibates flake 

Alibates point 

Gray flint utilized flake 

Pink chert utilized flake 

Tan flint blank 

Alibates utilized flake 

Gray flint end scraper 

Brown silicified wood side scraper 

Alibates end scraper 

Tan chert flake 

Large Quitique flake 

Gray flint flake 

Light brown flint scraper 

Gray flint flake 

Alibates flake 

Five miscellaneous flakes 

Large light gray chert fragment 

Large light gray chert fragment (?) 

Light gray flint end scraper 

Light gray flint flake 

Base of Folsom fluted point 

Gray flint graver 
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64-54-507 

64-54-509 

64-54-510 

64-54-511 

64-54-512 

64-54-513 

64-54-514 

64-54-515 

64-54-516 

64-54-517 

64-54-518 

64-54-519 

64-54-520 

64-54-521 

64-54-522 

64-54-523 

64-54-524 

64-54-525 

64-54-526 

64-54-527 

64-54-528 

64-54-529 

64-54-530 

64-54-531 

Two miscellaneous Folsom flakes 

Gray slate flake 

Gray flint fragments of Clovis point (2) 

Light gray flint flake 

Alibates flint end scraper 

Light gray flint flake 

Alibates utilized flake 

Light gray flint flake 

Alibates flake 

Light gray quartzite flake 

Alibates Clovis projectile point 

Alibates flake 

Light gray chert flakes 

Tip of Alibates blade tool 

Dark gray slate flake 

Pink flint scraper 

Light gray chert utilized flake 

Alibates base blade tool 

Pink flint flake 

Light gray flake 

Three miscellaneous flakes 

Flake 

Alibates flake 

Chalcedony utilized flake 
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64-54-532 

64-54-533 

64-54-534 

64-54-535 

64-54-536 

64-54-537 

64-54-538 

64-54-539 

64-54-540 

64-54-541 

64-54-542 

64-54-543 

64-54-544 

64-54-545 

64-54-546 

64-54-547 

64-54-548 

64-54-549 

64-54-550 

64-54-551 

64-54-552 

64-54-553 

64-54-554 

64-54-555 

Alibates knife 

Light gray flint fluted Clovis point 

Large scraping-cutting tool 

Light gray quartzite utilized flake 

Dark gray flint utilized scraper 

Alibates flake 

Light pink flint side scraper 

Dark brown silicified wood flake 

Light gray flint flake 

Light tan flint flake 

Light gray flint double-pointed graver 

Orange flint Clovis projectile point 

Alibates utilized flake 

Alibates blade tool base 

Brown quartzite flake 

Light gray chert flake 

Brown quartzite side scraper 

Light gray flint flake 

Light gray flint scraper 

Maroon-yellow flake 

Maroon quartzite flake 

Broken quartzite pebble 

Alibates (?) scraper fragment 

Obsidian or hornblend flake 
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64-54-556 

64-54-557 

64-54-558 

64-54-559 

64-54-560 

64-54-561 

64-54-562 

64-54-563 

64-54-564 

64-54-565 

64-54-566 

64-54-567 

64-54-568 

64-54-569 

64-54-570 

64-54-571 

64-54-572 

64-54-573 

64-54-574 

64-54-575 

64-54-576 

64-54-577 

64-54-579 

64-54-580 

Gray silicified slate flake 

Gray flint flake 

Alibates flake 

Light gray quartzite flake 

Light gray quartzite blade base 

Light gray quartzite side scraper 

Pink Alibates scraper 

Alibates scraper 

Alibates flake 

Alibates flake 

Alibates blade tool base 

Chalcedony flake 

Alibates flake 

Large Alibates flake 

Chalcedony flake 

Chalcedony flake 

Four miscellaneous flakes 

Miscellaneous flake 

Miscellaneous flake 

Miscellaneous flake 

Brown quartzite flake 

Alibates side scraper 

Alibates flake 

Light gray flint utilized flake 
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64-54-581 

64-54-582 

64-54-583 

64-54-584 

64-54-585 

64-54-586 

64-54-587 

64-54-588 

64-54-589 

64-54-590 

64-54-591 

64-54-592 

64-54-593 

64-54-594 

64-54-595 

64-54-596 

64-54-597 

64-54-598 

64-54-599 

64-54-600 

64-54-601 

64-54-602 

64-54-603 

64-54-604 

Alibates flake 

Alibates flake 

Light gray-tan flint side scraper 

Gray flint scraper 

Light gray utilized quartzite flake 

Alibates blade frasTr̂ cnt 

Light gray quartzite flake 

Tan flint utilized flake 

Tan and gray flint scraper fragment 

Alibates flake 

Utilized Alibates flake 

Utilized Alibates flake 

Light gray chert flake 

Yellow and red flint flake 

Yellow quartzite scraper 

Light gray flint flake 

Quartzite flake 

Alibates flake 

Brown-yellow quartzite flake 

Alibates flake 

Brown-red flint flake 

White quartzite flake 

Brown-red chert flake 

Flake 
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64-54-605 

64-54-606 

64-54-607 

64-54-608 

64-54-609 

64-54-610 

64-54-611 

64-54-612 

64-54-613 

64-54-614 

64-54-615 

64-54-616 

64-54-617 

64-54-618 

64-54-619 

64-54-620 

64-54-621 

64-54-622 

64-54-623 

64-54-624 

64-54-625 

64-54-626 

64-54-627 

Tan flint Clovis projectile point 

Large Alibates scraper 

Light gray flint flake 

Alibates side scraper 

Yellow chalcedony flake 

Light gray flint blade tool fragment 

Alibates flake 

Tan chert flake 

Alibates blade scraper 

Large gray quartzite flake 

Alibates flake 

Tan flint flake 

Gray flint flake 

Light gray flint flake 

Alibates blade tool fragment 

Tan chert flake 

Tan flint flake 

Light gray flint scraper 

Tan flint flake 

Alibates core 

Yellow quartzite flake 

Alibates graver 

Gray flint scraper 
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64-54-628 

64-54-629 

64-54-630 

64-54-631 

64-54-632 

64-54-633 

64-54-634 

64-54-635 

64-54-636 

64-54-637 

64-54-638 

64-54-639 

64-54-640 

64-54-641 

64-54-642 

64-54-643 

64-54-644 

64-54-645 

64-54-646 

64-54-647 

64-54-648 

64-54-649 

64-54-650 

White and tan flint clovis projectile 
point 

Tan flint utilized flake 

Tan flint utilized flake 

Light gray flint flake 

Five miscellaneous flakes 

Alibates scraper 

Alibates utilized flake 

Alibates knife fragment 

Pink-red chert flake 

Alibates flake 

Brown-gray graver or borer 

Gray-brown igneous rock flake 

Alibates flake 

Light gray flint flake 

Alibates flake 

Alibates pointed tool fragment 

Large Alibates flake 

Brown quartzite knife or chopper 

Brown-gray igneous rock flake 

Gray flint flake 

Alibates scraper 

Quartzite flake 

Light gray flint side scraper 
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64-54-651 

64-54-652 

64-54-653 

64-54-654 

64-54-655 

64-54-656 

64-54-657 

64-54-658 

64-54-659 

64-54-660 

64-54-661 

64-54-662 

64-54-663 

64-54-664 

64-54-665 

64-54-666 

64-54-667 

64-54-668 

64-54-669 

64-54-670 

64-54-671 

64-54-672 

64-54-673 

Description 

Brown quartzite flake 

Alibates blade scraper fragment 

Alibates blade scraper fragment 

Alibates utilized flake 

Light gray quartzite flake 

Red and yellow flint blade scraper 

Alibates blade scraper 

Light gray flint flake 

Obsidian point 

Yellow, purple, and red scraper 

Gray flint blade fragment 

Dark gray chert or slate side scraper 

Tan flint graver 

White chalcedony graver 

Light gray flint utilized flake 

Light gray sandstone fragment 

Light gray quartzite utilized flake 

Light gray scratching stone with grooves 

Maroon quartzite chopper 

Alibates scraper 

Moss agate flake 

Light tan quartzite flake 

Eight miscellaneous flakes 

64-54-674 Opal flake 
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64-54-675 

64-54-676 

64-54-677 

64-54-678 

64-54-679 

64-54-680 

64-54-681 

64-54-682 

64-54-683 

64-54-684 

64-54-685 

64-54-686 

64-54-687 

64-54-688 

64-54-689 

64-54-690 

64-54-691 

64-54-692 

64-54-693 

64-54-694 

64-54-695 

64-54-696 

64-54-697 

64-54-698 

Light gray flint utilized flake 

Alibates flake 

Brown quartzite utilized flake 

Moss agate side scraper 

Light gray chert flake 

Dark gray flint utilized flake 

Alibates flake 

Yellow and light gray utilized flake 

Light gray quartzite utilized flake 

Gray flint flake 

Light gray quartzite flake 

Yellow-brown flint flake 

Light gray flint flake 

Alibates tool or core 

Brown quartzite utilized flake 

Gray flint flake 

Dark gray igneous rock core fragment 

Alibates blade tool 

Light gray quartzite flake 

Gray flint utilized flake 

Alibates flake 

Light gray flint flake 

Brown-gray chert flake 

Alibates scraper 
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64-54-699 

64-54-700 

64-54-701 

64-54-702 

64-54-703 

64-54-704 

64-54-705 

64-54-706 

64-54-707 

64-54-708 

64-54-709 

64-54-710 

64-54-711 

64-54-712 

64-54-713 

64-54-714 

64-54-715 

64-54-716 

64-54-717 

64-54-718 

64-54-719 

64-54-720 

64-54-721 

64-54-722 

Light gray chert flake 

Utilized flake 

Light gray flint flake 

Brown-red utilized quartzite flake 

Light gray flint utilized flake 

Light gray flint flake 

Light gray flint flake 

Gray flint side scraper 

Gray flint utilized flake 

Alibates utilized flake 

Light gray flint end scraper 

Alibates flake 

Broken chert tool 

Light gray quartzite graver 

Alibates flake 

Alibates flake 

Tan flint tip 

Moss agate flake 

Light gray quartzite utilized flake 

Alibates utilized flake 

Alibates blade tool 

Gray flint side scraper 

Light gray flint utilized flake 

White and blue chalcedony flake 
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64-54-723 

64-54-724 

64-54-725 

64-54-726 

64-54-727 

64-54-728 

64-54-729 

64-54-730 

64-54-731 

64-54-732 

64-54-733 

64-54-734 

64-54-735 

64-54-736 

64-54-737 

64-54-738 

64-54-739 

64-54-740 

64-54-741 

64-54-742 

64-54-744 

64-54-745 

64-54-746 

64-54-747 

Alibates scraper with two graving points 

Alibates blade 

Chert flake 

Light gray flint flake 

Alibates scraper 

Alibates flake 

Gray silicified slate flake 

Tan flint utilized flake 

Light gray flint utilized flake 

Broken scraper 

Alibates flake 

Broken fossiliferous limestone pebble 

Gray slate fragment 

Moss agate flake 

Brown quartzite flake 

Tan opal utilized flake 

Light gray chert flake 

Quitique flake 

Moss agate flake 

Pink quartzite hammer stone 

Moss agate side scraper 

Alibates knife fragment 

Pink chalcedony flake 

Light gray flint side scraper 
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64-54-748 

64-54-749 

64-54-750 

64-54-751 

64-54-752 

64-54-753 

64-54-754 

64-54-755 

64-54-756 

64-54-757 

64-54-758 

64-54-759 

64-54-760 

64-54-761 

64-54-762 

64-54-763 

64-54-764 

64-54-765 

64-54-766 

64-54-767 

64-54-768 

64-54-769 

64-54-770 

Light gray chert flake 

Brown quartzite flake 

Alibates scraper fragment 

Tan flint utilized flake 

Quartzite flake 

Light gray chert knife fragment 

Quartzite flake 

Light gray quartzite flake 

Alibates side scraper 

Light gray flint flake 

Alibates flake 

Flake 

Chert side scraper 

White chalcedony scraper 

Pink flint side scraper 

Light gray utilized flake 

Alibates utilized flake 

Brown quartzite utilized flake 

One small quartzite flake 
One white flint utilized flake 

One maroon quartzite flake 

Alibates Clovis fluted point 

Banded dark red flint blade scraper 
Light gray flint flake 

Light gray flint side scraper 
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64-54-771 

64-54-772 

64-54-773 

64-54-774 

64-54-775 

64-54-776 

64-54-777 

64-54-778 

64-54-779 

64-54-780 

64-54-781 

64-54-782 

64-54-783 

64-54-784 

64-54-785 

64-54-786 

64-54-787 

64-54-788 

64-54-789 

64-54-790 

64-54-791 

64-54-792 

64-54-793 

64-54-794 

Light gray flint utilized flake 

Light gray chert flake 

Alibates flake 

White opal flake 

Alibates utilized flake 

Dark gray slate core fragment 

Tan quartzite flake 

Alibates (?) knife fragment 

Dark gray slate core fragment 

Light gray quartzite side scraper 

Light gray flint flake 

Large opal flake 

Alibates utilized flake 

Alibates blade tool fragment 

Alibates blade tool fragment 

Six miscellaneous flakes 

Five miscellaneous flakes 

Six miscellaneous flakes 

Two miscellaneous flakes 

Nine miscellaneous flakes 

Brown-gray quartzite chopping tool 

Thirteen miscellaneous flakes 

Alibates utilized flake 

Light pink-gray flint side scraper 
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64-54-795 Alibates side scraper fragment 

64-54-797 Four miscellaneous flakes 

64-54-798 Alibates flake 

64-54-799 Gray flint flake 

64-54-800 Scraper 

64-54-801 One Alibates flint flake 

Two light colored flint flakes 

64-54-802 Dark gray flint flake 

64-54-803 Pebble tool (?) 

64-54-804 Flake 

64-54-805 Broken pebble 

64-54-806 Worked opal flake 

64-54-807 Alibates flake 

64-54-808 Alibates scraper 

64-54-809 Flint flake 




