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THE ROBERT F. HEI ZER MEMORIAL AWARD 

for 1980 

The Robert F. Heizer Memorial Award was established by the Southern Texas 
Archaeological Association in 1979 to honor those individuals who had made an out
standing contribution to the archaeology of this area. For 1980, the award was 
presented to: 

DR. THOMAS ROY HESTER 

Director 
Center for Archaeological Research 

The University of Texas at San Antonio 

Dr. Hester was cited for this honor for the publication of his book Digging 
Into South Texas Frehistopy: A Guide fop Amateup Apchaeologists, which was published 
by Corona Publishing Company of San Antonio in midyear. This book has been applauded 
by many as a much-needed synthesis of the archaeology of the region as well as an 
excellent introduction for new avocational ar cha eolog ist s. It very quickly has become 
a "must" in the libraries of any serious avocational or vo cational archaeologist in 
the state. 

Dr. Hester was also cited for the support which he and the Center for Archaeo
logical Research at UTSA have given to individuals and to groups interested in the 
study of the prehistory of this region. Hester and his staff have been responsible 
for many of the progr ams presented at STAA quarterly meetings, for hosting numerous 
tours through the Center, and providing gu ided to ur s of a variety of archaeological 
sites where the CAR was resp onsib le for excavations. 

Although pressed for time because of his many commitments and projects, Tom 
Hester always finds the time to deal perso nally with amateurs. He does not "talk 
down" to those who are new to the science but rather is encouraging and helpful to 
everybody. This special consideration which he gives to avocationalist marks him as 
an exceptional individual, and makes him particularly dear to the hearts of most 
Southern Texas archaeologists. 

The plaque for the 1980 Robert F. Heizer Memorial Award was presented to 
Dr. Hester at the January 1981 quar terly meeting of the STAA at Incarnate Word College. 
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INTRODUCTION 

HISTORY AND ARCHAEOLOGY OF �IlSSION 
SAN ANTONIO DE VALERO (THE AUv[O) 

Jack D. Eaton 

San Antonio de Valero was the first mission to be established on the San 
Antonio river, and it was an intricate part of that early settlement begun in 1718 
which would eventually become the City of San Antonio, Texas. Although the old 
mission, now called the Alamo, has been at its present location since 1727, it is 
the end product of a long series of events. Suffering numerous relocations and 
changes in name, its history began 27 years earlier as a small mission situated a 
short distance south of the Rio Grande near the present town of Guerrero, Coahuila, 
Mexico. At the time of the battle of the Alamo in 1836, the fortified complex had 
long ceased to be a mission. Probably few, if any, of the men who died at the Alamo 
knew or cared that the old buildings in which they gave their last breath of life had 
been built for the glory of God and the salvation of men. However, fate would intro
duce an irony, and in those early morning hours of March 6, 1836, the place would 
become a virtual hell for all of those involved in that tragic battle. All that 

remains standing today from mission San Antonio de Valero is the unfinished mission 
church, now called the Alamo Shrine to Texas Liberty. This was the final bastion of 
defense to fall to the victors. Now owned by the State of Texas, the Alamo is a 
National Historic Landmark (41 BX 6), and it is under the guardianship of the Daugh
ters of the Republic of Texas. 

The old mission church, although under construction for many years, never 

reached its full beauty in design. Only the lower portion of the 18th century Early 
Baroque retable-facade was completed before secularization occurred in 1793 when 
construction terminated. However, in its original design, the church facade was to 
rise several feet higher than at present and to have an upper portion of the retable 
with a niche centered above the choir window. Each of the five niches was meant to 
hold a statue of a saint and to be flanked by columns similar to those beside the 
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front doorway. Also there were supposed to be two bell towers and a large cupola 
crowning the transept (Eaton 1980b; Leutenegger 1977). The curvilinear gable presently 
centered on top of the facade was designed by architect John Fries in 1850 and installed 
at that time by the U. S. Army when the building was being repaired and converted to a 
Quartermaster warehouse. Previously there had been no roof or upper portions of the 
walls. Although now generally regarded as a martyry to those who died at the Alamo, 
the remains of the old church can also be appreciated as a beautiful example of Spanish 
Colonial monumental architecture. 

As fascinating as the event of the Battle of the Alamo was in Texas history, 
it only occupied a few days in the long overall history of the Alamo. To the archaeol
ogist, probably the most interesting era was the Spanish Colonial mission period. This 
is in large part due to the interest in that function of the mission which dealt with 
the transition of native Americans from a simple, mobile hunting and gathering tradi
tion, a continuation of some 11,000 years of subsistence methods, into a settled 
farming and craft-oriented life bound within a rigid framework of cultural, economic, 
and religious doctrine. For many of the neophytes who were able to survive the transi
tion, the result of the experience was generally a better life and assimilation into 
Spanish society; but for some individuals it was a morally devastating experience when 
the old ways and traditions were lost and the new ways and traditions were never fully 
adopted or understood. 

Fronticepiece: Mission San Antonio de Valero (41 BX 6). This drawing of the Alamo 

was done in 1909 by Harvey Smith, Sr .. It is published here for the 

first time through the courtesy of Harvey Smith, Jr. 
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Each archaeological proj ec t at the Alamo has provided a small amount of addi

tional information re lat ing to historical events there; and the artifacts collected, 
when v iewed in perspective, h ave given us a bet ter understanding of the many people 

who were involved and something of their varied cultural affinities. 

HISTORY 

The h i story of the Alamo began some 280 years ago on the raw frontier of north
eastern Mexico. Franciscan missionaries from the Apostalic College at San t a Cruz de 
Quer �taro , in their northwa r d advance to Christianize and civilize the native Amer ican s 

of a wild and unsettled reg ion, established the mission San Juan Bautista a short dis

tance from the Rio Grande where the small town of Guerrero, Coahuila, now stands 
(AlmarAz 1979; Eaton 1980a; Weddle 1968). This event took place on a cold New Year's 
Day in 1700. Friars Antonio de San B uenavent ura y Olivares, Marcos de Guerena, and 
Francisco Hidalgo, with the aid of mission Indians broug ht with them from the Rio 
Sabinas, built a simple complex of structures to p rote c t them from the weather and 

began instructing the native inhabitants of the region. The purpose of the mission 

on the northern f rontier was to Christianize and educate the simple native inhabitants 
in an effort to produce useful citizens under the Spanish Crown (Bolton 1907). Essen
tial ly the mission was a Christian seminary and industrial trade school, and the 

architectural plan was designed to house the facilities re la ting to those t asks . 
The missionizing program at San Juan B autista soon became a formidable task, 

and a second mission was established nearby to share in the responsibilities. On 
March 1, 1700, M i ssion San Francisco Solano was founded under the au t hori ty of the 

local military commandan t , Major Diego Ram6n, and Fray Antonio Olivares took charge. 

It was this mission that would eventually, through a series of moves and changes in 
name, become the Alamo. In 1702, the Mission San Bernardo and Presidio San Juan 
Bautista del R10 Grande del Norte, were also established in the vicinity of the e ar l ie r 
missions. The miss ions and presidio, and the Spanish civil settlement which grew up 
around the pres id io , formed what has been referred to as the Gateway to Span ish Texas 
(Weddle 1968). 

Mission San Francisco Solano lasted only a brief time at its origi nal location . 
Subject to repeated attacks by host ile Indians, crop failures, sca rcity of water , and 
f inally abandoned by the neophytes late in 1703, the mission suffered the first of a 

long serie s of failures. 
In Oc to ber of the same year, Fray Antonio, joined by Fray Hidalgo, moved the 

mission 16 leagues (48 miles) to the west, near the present town of Zaragoza, M�xico, 
and renamed it San Ildefonso. 

Mission San Ildefonso was moderatel y successful for several years, while the 
missionaries in structe d the native inhabitants of the area. However , in 1708, the 
wild Toboso Indians of the region finally provoked the mission neo phytes to flee, 
abandoning the mission . The friars made every effort to induce the frightened Indians 
to return to the miss ion , but without success. In 1712, by pe rmission of the Franciscan 

College , the mission was moved to a more suitable loca tion near the Rio Grande about 
) leag ues from the original mission site. When this move was made, the mission was 
renamed San Jos�. 

Mission San Jo s� remained at the Rio Grande del No r te until 1718, when Fray 
AntoniO, with permission of the College, moved his mis s ion north into Texas and estab
lished it on the bank of the Rio San Antonio de Padua near San Pedro Springs. The 
official reason for the move, as directed by Martin de Alarcon, Governor of Coahuila 

and Texas, was to place a mission and to establish a Spanish settl ement at a convenient 

place on the Camino Real between the Rio Grande and the East Texas missions. This was 
a move de si gned to facilitate better communic at ion between those widely se parated 
settlements. 



The move from the Rio Grande began in April, 17]8, and the expedition led 
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by Governor Alarc6n arrived at the San Antonio river on May 1.* They camped on the 
west bank of the river near San Pedro Springs; and on the same day, Fray Antonio 
Olivares, by permission of the Governor, established mission San Antonio de Valero, 
naming it after St. Antony of Padua and the viceroy of New Spain, the Marques de Valero 
(Weddle 1968 ) .  Just four days later, and a short distance downstream from the mission, 
Governor Alarc6n founded the Presidio and Villa de Bejar, a small Spanish settlement 
which one day would become the City of San Antonio (Barker 1929:36-38) . 

Shortly after establishing the mission on the west bank of the San Antonio 
river, it was moved to a more suitable location on the east bank. The mission build
ings at this time are described as consisting of a small fortified tower for the 
friars and crude huts for the Indians (Barker 1929:36-38 ; Fox, Bass, and Hester 
1976:2). In September of 1720, Fray Antonio Olivares retired from the mission to 
return to the college at Queretaro. He was succeeded by Father Francisco Hidalgo, 
an old friend and colleague. 

In 1724, following a terrible hurricane which demolished the houses of the 
Indians and did the mission great damage, the mission was again moved. This time the 
move was farther downstream to opposite the Presidio and Villa de Bejar. However, 
before permanent construction began, the mission was moved slightly to the north. At 
this final location of San Antonio de Valero, where the mission church (the A lamo) 
still stands, the architectural complex developed to its ultimate degree. 

By 1727, the construction of a permanent mission complex was well underway 
and included a convento (friary), granary, Indian housing, workshops, and other 
structures of stone and adobe. The Indian population at the mission totaled 70 
families including Aranamas, Payaya, and Ervipiame groups (Fox, et al 1 9 7 6:3 ) . Some 
of these groups were local Indians (i.e., Payaya) while others (particularly the 
Ervipiame and Hume) entered Valero from the short-lived Mission San Xavier de Naxera 
(1722-1726) for Rancheria Grande groups. With such growth in population, a large 
stone church was planned, but because of shortages of materials and qualified masons, 
the construction was delayed until May 8, 1744, when the cornerstone was finally laid. 
In the meantime, a small adobe structure served as a church. The mission population 
had further increased in 1740 with the conversion of the Tamique Indians and by 1744 
totaled 311 individuals (ibid.). 

By the early 1750s, the stone-built church was nearly completed. However, 
because of poor workmanship the structure collapsed. Finally, a competent master 
builder was found to undertake the reconstruction of the church. This time good 
building practices and materials were used and the result was the building (Alamo 
Shrine) which is standing today. 

In 1772, the control of mission San Antonio de Valero was transferred from the 
college at Queretaro to the College of Nuestra Senora de Guadalupe de Zacatecas 
(Leutenegger 1977). By this time the mission architectural complex had stabilized 
to its ultimate development (Figure 1). However, the large stone church that was 
under construction was never finished. Then, in 1793, in compliance with a royal 
decree issued the previous year, mission San Antonio de Valero, along with the other 
missions that had been established downstream on the San Antonio river, were secular
ized. The mission records were transferred to the Villa de San Fernando church 
archives, and the mission lands distributed to the resident mission Indians. This 
ended the role of the Alamo as a mission. Later the building complex would serve 
other needs. 

After secularization, the San Antonio de Valero mission buildings were aban
doned and lay essentially unoccupied until 1802 when the Flying Company of San Carlos 
de Parras del Alamo, a Spanish cavalry unit, occupied the old ruins (Smith 1967:8 ) . 

Editor's Note: Some Indian groups (such as some Papanac, Pataguo, Patzau, Xarame, 
etc.) �ccompanied the transfer of San Francisco Solano to San Antonio. Campbell 
(1979) reports a number of other groups which were present both at the Guerrero 
missions and at mission San Antonio de Valero (including Payaya, Siaguan, Yorica, 
etc.). 
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Ev idently the old miss ion complex became known as the "Alamo " during this occupation . 
In 1 805 , a ho sp ital , the f irst in Texa s , was establ ished at the Alamo ; and by 181 0 , 
con s iderable repa irs and ad d itions to structures va stl y improved the l iving and 
defense cond itions o f  the complex . 

The Mexican Independence movement was underwa y at this time south o f  the Rio 
Grande and was soon to be felt in Texas . On January 21 , 1811 , a group o f  rebel s led 
by Juan Bautista Casas took over the Alamo . In April o f  1818 , a larger rebel force 
und er Jose Gutierrez and Will iam Magee , after a series of victorious encounters with 
Spanish troops , entered San Antonio and occup ied the Alamo build ings (Garrett 19 39: 
39-4 0 , 178) . Then , subseq uent to Mexican Independence in 1821, Mexican troops under 
Colonel Domingo de Ugartechea were assigned to occupy the Alamo Complex (Yo akum 
19 55 , 1 : 5 5 ) . 

Meanwhile , Texas colonists , reacting to Mexican provinc ial polic ies backed by 
mil itary persuasion , began a rebell ion early in 18 35 . When the co loni sts f ired upon 
Mex ican Dragoons on the Guadalupe River j ust south o f  Gonzales on October 2 ,  l 8J5 , 
the Texa s Revolution had begun (Nev in 1 9 7 5 : 7 1 ) . 

Late in 1 8 3 5 , General 11artin Perfecto d e  Cos , with two d iv i s ions o f  in fantry , 
arrived from M�xico and took over the Alamo . During h i s  occupation he had the place 
repa ired and put in fort fashion . Th i s  included repairing wall s , erecting pal isades , 
digging d itches , and mounting cannons at strategic pos itions a long the wall s .  It 
was probably at thi s  time that the pal isade and d itch that extended between the old 
church so uthwest corner and the quadrang le wall was installed . A section of this 
pali sade d itch was uncovered dur ing archaeolog ical exc avations conducted in 19 7 7  
(Eaton 1 9 80b ) . 

On December 5 ,  1 8 35, a ragtag army of about 300 Texans commanded by Edward 
Burleson , and d iv ided into two columns , o ne led by Ben Milam and the other by Franc i s  
Johnson , entered San Antonio and engaged Cos ' troo p s . Milam was killed in the f i ght 
and Jo hnson took charge o f  both columns . Against artillery and small arms f ire from 
the Alamo , the Texans advanced through the town toward Cos ' defenses . The Texans 
then brought up their own cannon and blasted away at the Alamo , do ing some damage 
and shattering the nerves of the de fenders cau sing many to desert . After 5 days o f  
siege , General C6s surrendered h i s  remaining 1,100 o f f icers and men to Burleson 
(Nevin 1 9 7 5:7 5 ) . This ended the f irst battle o f  the Alamo and the Texans took 
c harge o f  the forti f ied complex . 

General Cos and his rema in ing troop s returned to Mexico , but when President
General Antonio Lopez de Santa Anna learned o f  the defeat his  response was swi ft. 
By the end of January , 183 6 ,  an army o f  nearly 6 , 000 men and 20 cannons , under the 
command o f  General Santa Anna began advanc ing north toward San Antonio . By mid
February they were at Presid io del Rio Grande (Guerrero , Co ahu ila) where they rested 
and regro uped . Ironically , they camped j u st a short d istance from the s ite o f  the 
old mission San Francisco Solano , the birthplace o f  the Alamo to wh ich they were soon 
to lay siege (Perry 19 7 5:3 2 ; Weddle 1968:3 8 6 ) . 

In the meant ime , the Texans began to realize the seriou sness o f  the s ituation 
and started repairing and arming the Alamo as best a s  time and availabl e mater ial s 
would al low . Will iam Trav is and James Bowie would be j o int commanders , and Green B .  
Jameson was appo inted garrison engineer . The fortif ications and weapons at the Alamo 
were not ideal to withstand a formidable s iege , and the 182  men who would be the 
final defenders of the old wal l s  were far too few to adeq uately man such a large area 
(more than one-third mile of per imeter) . But the decision was made to stand with 
little regard to the odd s .  

Near the end of February , 18 36 , the Mexican forces arrived at San Anton io , and 
on February 2 9 , the siege of the Alamo began. Then on March 5, the general orders 
for the as sault were issued by General Santa Anna . The attack formation was as sembled 
and the ad vance on the Alamo began at one o ' c lock in the morning of March 6 .  At 
dawn's f irst light , the bugle call ordering death , the dread ful deg�ello, urged the 
attack to move more rap idly and to clo se for the final as sault . The raging , bloody 
battle that followed wa s over by 8 o'clock in the morning , and all of the de fenders 
perished , but at a staggering loss to the as sault force s .  The last to res i st were 
tho se who held out in the old mission church , now the Alamo Shrine. 
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After the battle, Santa Anna ordered the fortifications to be destroyed and 
to spike all cannons. But some of the buildings, notably the church, were too well 

built to easily tear d own, so they were left s tanding . 

Following the departure of the Mex ican troops, the Alamo lay vacant and 
unclaimed for several years. Then on June 13, 1841, by an act of the Congress of 
the Republic of Texas, it was declared that the Alamo property belonged to the 

Catholic Church. 
The U. S. Army took an interest in the Alamo ruins when Texas was annexed to 

the Unite d  St ates in 1845, and involvement in the Mexican War in 1846 created a need 

for more military installations in the borderlands. In January, 1849 , the U. S. Army 

Quartermaster leased the Alamo from the Catholic Church and developed it into a 
Quar t ermaste r Depot. It was during the repairs to the old church structure that the 
curvilinear gable was constructed on top of the building, along with installing 

upper flooring, windows, and a new gable roof (Smith 1967:25). 

Sho r t l y after the Civil War began in 1861, the Alamo was seized by secession
ists and it became a Confederate Army d epot. It remained in Confederate hand s until 

the end of the war in 1 865 when it was returned to the Federal forces. The U. S. 
Army continued to occupy the Alamo until 1879 when it moved the depot to the new 

Fort Sam Hou ston Quadrangle. 

In 1877, Honor� Grenet bought the old Long Barracks from the church and con
verted it into a store and warehouse. In 1883, the St ate of Texas bought the Alamo 

Shrine, and in the same yea r the Grenet building was sold to the Hugo and Schmeltzer 
company , and it was further developed as a department s tore . 

In 1905, the State of Texas purchased the Hugo and Schmeltzer property and, 
along with the Alamo Shrine bought previously, desi gnated the Daughters of the 
Republic of Texas as guardians of the property. Through the 19205 and 1930s. the 

remaining buildings on the Alamo grounds were restored to their present condition . 

In 1940, the Alamo Cenotaph located in the plaza was dedicated. (For photos at the 

Alamo from the 1B505 to the present, see Fox, et al. 1976:Figures 8-10). 

ARCHAEOLOGY 

During the 1930s , the Work Projects Administration (WPA) excavated extensively 

on Alamo grounds, mostly in th e area to the east of Alamo Shrine where there had been 

comme rc ia l buildings. However, it was not until the 1960s that controlled archaeolog
ical excavations were conducted at the Alamo. 

In the summer of 1966� John Greer (1967) directed excavations for the Witte 
Museum on the north side of Alamo Shrine in what had been the mission convento patios. 
His excavations verified that the present wall dividing the two courtyards, which 

was built in 19l)� rests upon the o riginal mission period wall. Greer also uncovered 
rema ins of what appear to h ave been structural footings of probable mission workshops 

(weav ing rooms and storerooms) in the north pat io . In addition, excavations in the 
Well Court uncovered remains of an adobe structure which may have been the temporary 

church which pre dated the large stone-built church. 
In 1970, William M. Sorrow (1972) of the Texas Archeological Survey carr ied 

out excavations nor th of the Daughters of the Republi c of Texas (DRT) Library where 

he uncovered 19th century structural foot ings and part of the old mi ssion period 
acequ1:aJ a branch of the Acequia Madre (called the Alamo Ditch) which ran on the east 
side of the old mission church. 

Mardith Schuetz (1973), then with the Witte Mu seum , did some extensive ex cava
tions in the north court (second patio) in 1973 providing additional structural 
information relating to the mission perio d workshops and the patio north and east 
walls. 

In 1973, Thomas R. Hester of the University oE Texas at San Antonio carried 

out excavations eas t of the muse um and souvenir building (Adams and Heste r 1973). 
This testing ve ri f ied the location of the Alamo Ditch in that a rea , as well as 

uncovering considerable debris from late 19th and ea rly 20th century commercial 



structures which on ce stood on that part of Alamo grounds. ( Ed. Note : Students 
in the first UTSA archaeology course participated in this excavation project; many 

of these s tudents were subsequently also involved in the founding of STAA in 
December 1973.) 

During t he summer of 1975, Anne A. Fox and Feris A. Bass , Jr., o f the Center 
for Archaeological Research (CAR), The University of Texas at San Antonio (UTSA), 
directed excavations in Alamo Plaza, within the small park in front of Alamo Shrine 

(Fox, Bass, and Hester 1976). An a tt empt was made to locate the old mission quad
rangle south wall. Although the wall had been completely destroyed , the excavations 

did uncover wall footings and also remnants of a fortification dit ch of the battle 

period that was just on the ou ts ide of th e quadrangle. 

In January, 1977, Anne Fox (UTSA, CAR) monitored backhoe trenching in front 

of the Long Barracks Museum ( the old mission co nven to) which was done by the City of 
San Antonio during the Alamo Plaza repaving project. Trenching near the wall and 
subseq u ent hand excavations at th� bu i lding revealed that the present restored wall 

of the Long Barracks rests upon the original mission convento wall footing ( Fox 1977). 
Excavations were c ond ucted in front of Alamo Shrine in March, 1977, under the 

direction of Jack Eaton for the Center for Archaeological Resea rch (Eaton 1980b). 
The excavations were confined to the area on the sou th side of the Alamo Shrine front 
entrance where fla gstone paving was being replaced by the City. Uncovered here was 

the old street curb built in 1889. The curb wa s located 3 meters out from the build
ing and curved around the southwest cor ne r following the entrance to an old s treet 

which once ran a long the south side of the old church. In add ition , a sect ion of the 

pal i sade trench which was dug between the old church and the Quadrangle prior to the 
1836 ba ttle was uncovered. The trench fill contained many military artifacts from 
that battle. 

In 1979 and again in 1980, excavations were c o nducted by the UTSA, CAR under 

the direction of Anne Fox on the north side of Alamo gro unds where remnants of the 

north patio wall were found (Fox, manuscript in pr epar a tion) . During these excava

tions, a large part of a human skull, evidently a grim reminder of the 1836 bat tle , 
was found. This was the fir st document ed human remains uncovered by archaeologists 

from that famou s battle.* Other human remains are reported to have been found by 
various workmen in the past, but thes e were never documented and the whereabouts 
are curren tly unknown. 

Also during 1980, ex te ns ive excavations were conducted by the UTSA, CAR, under 

the d irect ion of An ne Fox and James Ivey, on the we s t side of Alamo Plaza where the 

River Linkage Project is located . These excavations have uncovered a basal section 
of the old mis sion q uadrangle west wall, including remnants of rooms and front arcade 

originally built to be mission Indian apartments . The basal sections of the walls 

are built of adobe bricks. Just to the wes t of the wall, the excavations uncovered 
a l arge "bone bed" conta ining thouBands of animal bones from many species of animals, 
but mostly cow and goat, which were butchered at the mission for subsistence. In 

addition, remains of 19th century house walls which overlay the mission period 
materials outside of the quadrangle were identified. The results of t hese excavations 
ar e curr ently be ing written. 

DISCUSSION 

The history of San Antonio de Valero has been long and involved, and it has 

sh aped the lives ( and deaths) of many peoples of differing et hn i c and cultura l back
grounds for more than two and a h al f centuries. 

Excavations on Alamo grounds, in addit ion to uncovering structural remains and 
other features , have recovered a significant amount of cultural materials dating from 

all periods of occupation beginning with the earliest mission settlement at the site. 
Although I ndian artifacts were found in the lowest cultural levels of the soil 
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* Editor's Note: This discovery was reported by Anne Fox to the January 1980 q ua rter ly 
STAA meeting where the skull and othe r arti f act s were on display. 
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Figure 2. Selected Artifacts from Excavations at Mission San Antonio de Valero 
(The Alamo). a-b, mission points; c, side scraper; d, bone bead; e, iron 
wagon part; f, sq u a re iron nails; g, musket sling swivel; h, brass button; 
i, bone button; j, fragment of 8-1n. howitzer spherical shell with fuse 
hole; k, J6-caliher lead musket or pistol ball; 1, 69-caliber lead muske t 
ball; m, bronze cannister shot. 



stratigraphy, none seems to pre-date the mission period. Indian mate rlal s found, 

which were in as soc iation with Spanish materials, 'include a variety of chipped stone 

too ls , mostly core and flake tools , thick and thin bifaces, and also ob j ects of 

worked animal bone. Notable in the collections are thin bifaces fo rm ing 5m31l 

triangular arrow points with sl ightly concaved to deeply indented bases ( Figure 2). 

Similar point s have been found at ot her missions in Texas ( Fox 1979) and at San J uan 

Bautista and San Bernardo at Guerrero, Coahuila. These are characteristic mission 

Indian arrow poin ts that have been termed Guerrero points by Hester (1977).* 
Spanish Colon ial artifacts, as well as later period materials, have included 

a variety of metal, gla ss , pottery, and othe r objects. Some materials are clearly 

dateable to specific per iod s , such as the d i f ferin g types of majolica pottery. The 

Mexican period s of occup at ion are recognized by such ceramics as certain majolicas 

11 

and lead-glaze wares. The Anglo-Texan period i s noted largely by such pottery as 

English-made pearlwares. Although pottery is a very handy tool for the archaeologist 
in estimating dates and cultural affiliations, many ot her recognized cultural materials 

are a lso useful in the reconstruction of history . 
The battle of 1836 is well represented by collection s of military artifacts 

that include such things as b uttons, musket balls, cannon baIlor shell fragments, 

and many other obj e cts (Figure 2). 
Faunal materials have been identified from the excavations and represent many 

s p ecies , both wild and domestic, most of which relate to the diet of the human 

occupants. 

Archaeology at the Alamo has consisted largely of limited test excavations in 
various places on t he Alamo grounds which were directed more by salvage needs prelim
inary to (or during ) d eve lopments rather than planned, problem oriented research. In 

many ways this is unfortunate since the excavations had to be conduc ted on short 

notice and only in the areas to be af fected by the developments. However , an Alamo 

Master Plan (1979) has recently been developed which includes the archaeology in the 

long range preservation plans for the Alamo. Al though a comprehensive, long-term 
archaeological plan is not yet formed in any detail, the need for the archaeology of 

known critical areas on the Alamo grounds has been recognized by the authors of the 
Master Plan and will be considered in any future development projec ts . 
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AN ARCHAEOLOGICAL SAMPLE FROM AN UNDOCUMENTED EDWARDS SITE I N  
NORTHERN BEXAR COUNTY , S OUTHERN TEXAS 

R i cha r d Mc Re yno l d s and Ke i t h  Grunewald 

In r e c en t y e a r s , a g ood deal o f  in t e re s t  has been fo c u s e d o n  the Edwa�ds a r row 
po int a s  b e ing a probable t r ans i t i o n a l  l ink b e tween Archa i c  d a r t  p o in t t y p e s  and L a t e  

Preh i s t o r ic ar row p o i n t  t yp e s ( So l l be rg e r  1 9 6 7 ; He s t e r 1 9 7 0 , 1 9 7 1 ) . Some have s p e c u 
l a t e d  that t he Edwards ar row p o i n t d i s t r i b u t i o n  r e p r e s en t e d  a ve r y  d i s t in c t c u l t ura l 
group ( So l l b e r g e r  1 9 6 7 ; M i t c he ll 1 9 7 8 ) . A po s s i b l e t r a i t  o f  t h i s  c u l t u r e  seem s t o  b e  
t he i r  u se o r  r e u s e  o f  ea r l i e r  A r c h a ic b u r n t  r oc k m id d e n s  ( Skinne r 1 9 7 4 ; Bea s l e y  1 9 7 8 ;  
Mitchell 197 8 ) . Rad io carbon d a t e s  from the La J i t a  s i t e  in Uva l d e Cou n t y  ( He s t e r  1 9 7 1 ) 
and f rom s i t e s on Camp Bul l i s  i n  No r t he rn Bexar Coun ty (Ke l l y  1 9 7 8 )  d a te t he Edwards 
po in t as A . D .  9 3 0  to 1 1 00 ; so me a u t ho r s  sugge s t  t ha t  the f ir s t a p p e a ranc e of t h e  

Edwa�ds may h ave d a t e d a s  early as A . D .  8 6 0  ( M i t c he l l  1 9 7 8 ) . 

S ITE 

In  the f a l l  o f  1 9 8 0 , we he ard rumo rs of r e l ic c o l l e c t o r s  b e i n g  ac t iv e  on a good 

Edwa�ds s i t e in No r thern Bexa r Coun t y . S in c e  r e l ic c o l l e c t o rs a re f a i r l y  clo s e -mou t h e d  

abou t the i r  s i te s  t o  anyone ou t s i d e  o f  t he i r immed ia t e  grou p , i t  wa s no t un til la t e 
D e c embe r  1 9 8 0  t h a t  t h e  j un io r a u t ho r wa s abl e to l o c a t e  and v i s i t  t h e s i t e . 

We contacted  t h e  l a nd owner a nd f o u nd t h a t  h e wa s no t awa re o f  t he e x i s t ence o f  

t he s i t e on h i s  p ro p e r t y . None t h e l e s s , he a gr e ed to mee t us a t  t h e  lo c a t ion . A f t e r  

exam i n ing t h e  very d i s t u rb e d  s i t e , h e  g ran t ed p ermi s s ion for u s  t o  salvage a samp l e  o f  

t he a r t i fac t s  f o und i n  th e mid d e n  a s  lo ng a s  we re s t r ic t ed o u r  wo rk t o  the a r e a  wh ic h 

had a l re a d y been d i s t u rb e d . 

Th e s i t e  i s  lo ca t e d  on t h e  C ro s s  Mo u n t a in Ranch i n  No r t he r n B exa r Co un t y . The 

p ro p e r t y has b ee n in t he f ami l y  o f  Fred Ad ams s ince the mi d d l e  o f  t he l a s t c en t u r y . 
A p o r t ion o f  the r an c h  h a s  now b ee n  su bd iv i d ed fo r d ev e l o p m en t . T h e  s ub s e q uen t  ro a d 
wo r k  i s  re s p o n s i b le f o r  m a k i n g  the ar ea o f  t he s i te v i s i b l e  t o  t h e p u b l i c  and making 
it a c c e s s i b l e t G  c olle c to r s . 

T he a r ea i s  wi t h in t he co n f in e s  o f  the Edwa r d s  P l a t e a u , mo r e  c ommonl y kno wn i n  

t h i s  pa r t  o f  Texas a s  t h e  Hil l C o un try . Ge n e r all y , i t  i s  a n  a rea o f  l o w  h i l l s and 
v al l e y s  e roded f rom l ime s t o n e f o r ma t io n s . We t wea t he r s p r i n g s  a r e  a b un d a n t  i n  t h e  

a r ea a n d  p e rmane n t  s p r in g s  are no t t o o u n co mmon . 
Th e s i t e i t s e l f  is a f a ir l y l a r g e  b u rn t  r o c k  m i d d en a p p r o x ima t e l y  t we n t y - f i v e  

y a rd s w i d e  a n d  t h i r t y-one y a r d s l on g . The mid d e n  i s  o n  a t e r r a c e midwa y  b e twe e n  an 

ea s t -we s t  r i d g e  and a dry c r e e k  wh i c h  is p ar a l l el t o t he r id g e . ( Th i s c reek even t u a l l y  
emp t ie s  i n t o  Le o n Creek wh ich me a n d e r s  so u t h  t hro u gh We s te rn Bexa r Co u n t y un t i l i t  

emp t i e s in t o  t h e  Med ina Rive r s o u t h  o f  San An t o n io . )  The t e r ra c e  s l o p e s  g r a d u a l l y  to 
t he sou t h a nd t e rmina t e s twe lve f ee t  a bove t he c re ekb ed . S ix t y - f i ve ya rd s  south o f  

the m i d d en a nd o n  t he o p p o s i t e  c re e k ba nk i s  a s p r i n g  w h i c h  ha s be e n mo d i f ie d  b y  a d ug 

c i s t e rn l i n e d  wi t h  unmo r t e red r o c k  ( A  p o s s ib l e h i s to r ic s i te wh i c h  i s  wo r t hy o f  inv e s 

t i g a t i o n  i n  i t s  o wn  r ight ) . 
The c e n t r a l  p o r t io n o f  the mi d d e n  ap p e ar s t o  have b e en po t h o l e d  r e p e a t e d l y  ove r 

a lo ng p e r i o d  o f  t ime . Howe ve r ,  mo r e  rec e n t  a c t iv i t y  wa s r e a d i l y  ap p a r en t ; p a r t  o f  
t h e  mo re r e c e n t  d i s t ur b a n c e  a p p e a r s to h ave been mad e wi t h  mec h a n i ca l e qu ipmen t . 

We s t a rt ed o u r  samp le p i t in a very u n s c i e n t i f ic f a shion , s i nc e by o u r  agr eeme n t 

w i t h  t h e  l a nd owner we we re r e s t r ic t ed t o  t h e  d i s turbed a re a . No a t t emp t w a s  mad e t o  
s take o u t a gr id , t a k e  s y s t ema t i c m e a s u reme n t s , no r to plo t a r t i f a c t s  wh i c h  were 
r e c o v e r e d . Mo s t  o f  t h e  p r e v i o u s  po tho l i n g  wa s mo re o r  l e s s  c en t ra l ized i n  t he mi d d l e  

L )  
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o f  t he b u r n t  ro ck m i d d e n ; whe re t he re wa s n o t  a p o t ho l e 9 t he mi d d e n  i n  this a rea was 
c o ve re d  b y  t h e  r ema i ns o r  d e b r i s  l e f t  f r om s i f t i n g  o p e r a t io ns . We a t t emp t e d  t o  p i c k  
a s po t w i t hi n  t h e  a r e a  wh i c h  showed t he l e a s t  s i g n s  o f  d i s t u r ba nc e . Our t e s t  a r ea 

took on t he a p p e a ra nc e  o f  a n e a s t - we s t  t re nc h  a s  we fo l l ow e d  t il e  p a t h  o f  l ea s t  r e s i s t 
an c e ( a n d  wha t s e emed t o b e  t he l e a s t d is t urbance ) .  A r t i f ac t s were n ume ro u s , b u t  we 
al so f o u n d  bo a r d s , b o t t l e s , b ro k e n gla s s , mod e r n  na il s , ra g s , a nd e v e n  a c i nc h  b u c kle 
w i t ll p a r t  o f  a ro p e a t t ac h e d . O b v io us l y , even t ho � gh we had c ho sen wha t a p p e a r e d to 
be a r e l a t i ve l y  und i s t u r b e d  a r e a , t he w ho l e  v i c i n i t y h ad b e en "wo rk ed " a nd none o f  the 
o r i g i n a l  s t r a t i g r ap h i c  re l at io n sh i p s  r ema ine d . S ome o f  t he e a r t h  was r emoved f rom t h e  
mid d e n  f o r  c l o se r s c r ee n ing . 

W h i l e  we w e r e  wo r k i ng t h e  s i t e , o the r s c o n t i n u e d  to a l so vi s i t  t h e  si t e . O u r  

t ime e x p e nd e d  at t he s i t e wa s l im i te d  t o  a f ew ho u r s  o n wee kend s ;  i t  wa s ra r e  t h a t  we 
r e t ur n e d  to f ind any r e semblance o f  wha t we had le f t . Ap p ar en t l y  o ur weekly c omp a t r io t s 
f o u nd the c en t e r  o f  o ur p i t - t r e n c h  h a nd i e r  a s  a s t a r t i n g  p l a c e  so th a t  o u r  wo rk a re a  
wa s us ua l l y  g re a t l y e xpand e d . Thu s , we c a nno t c l a i m  t ha t o ur sampl e o f  a r t i f ac t s  i s  
c omp l e t el y  r e p r e s e n t a t ive o f  t he ma t e r ia l s  f o und i n  t hi s  m i d d e n . 

We took d e p t h mea s u r eme n t s  a t  s ev e r a l  p l a c e s  o n  t he mid den . The d e e p e s t  meas
u remen t was twen t y- t h r e e  in che s ; a t  t h a t  d e p t h  we e n c o un t e red an a p p a r e n t ly s t e r ile 
lev e l  of f ine l im e s t o ne and ca l i ch e  g r-a vel . 

ART I FACT SAMP L E  

Some o f t h e  ma t e r ia l s  r e co ve r e d f rom th is s i t e  a r e i l l u s t ra t ed i n  t he a c c o m p any
ing p h o t o gr a p h s  ( S e e  F igu r e s  1 - 4 ) .  The s e  a r e  t h e mo r e  i d en t i f ia b l e  o r  comp l e t e  

s p e c ime n s , no t a l l  o f  wh ich we r e  f o und b y  t he a u t ho r s . O u r  s p e c imen c o un t s ( See 
T a b l e  1 belo w )  al so inc l ud e  t ho s e found b y  t he l a nd o wne r and his fr iend s . 

TABLE 1 

Ty p e s  o f  A r t i f ac ts Re cove r e d  f rom t he C r o s s Mo u n t a i n  Ran c h  S i t e  

Da r t  Po i n t s Ar row Po i n t s 

Bu l verde 2 Perdiz 

Cas t ro vi l le 3 Sca l loY'n 

Darl 1 EdMards 

Enso r 4 O t he r 
F'f'lio 2 

Langtry 1 B i f ac ia l  Kn i ve s  
Marco s 2 
MaI'sha l l  5 Tr iangu l a r  

Mon te l l,  8 Ova t e  
No lan 3 
Pederna les 1 4  Wo r k e d no ne 
Uva lde 6 
Wi l l iams 2 Awl ( ? )  

D I SC U S S I ON 

1 
1 7  
66 

8 

4 
3 

1 

T h e  d om i nan t t y p e o f  a r t i f ac t fo und a t  t h i s s i t e i s  t he Ed1.JO.r>ds a r r-ow rO i n t 
wh ic h s e ems t o  j u s t i f y  o u r  c a l l i n g  t h i s  a n  Edwards s i t e . T h e  Edwards a r r ow po in t s  
r e c o v e r e d  inc l ud ed se ve ra l s u b va r i e t ie s , t h u s  g iv i n g  some c re d e n c e  t o  So l l b e r ge r ' s  
(1967 ) o r i g i n a l  c o n t e n t i o n  t ha t  t h i s  t y p e  m a y  r e p r e se n t  m i n i a t u r e c o p i e s o f  ea r l ie r 

A r c h a i c  d a r t  pO i n t s t yl e s . Ev e n  t ho ugh o u r  s ampl e o f  t h e  a r t i f ac t s  f rom t h i s  s i t e  wa s 
no t s y s t e ma t i c a l l y  c o l l e c t e d , we f e e l  t ha t  t he ve r y  h i g h  p r o po r t i o n  o f  Edwards p o i n t s 

r e co ve r e d s ug ge s t s  t h a t t h e  m a j o r  o c cu p a t i o n  o f  t he s i t e  c a n  b e  c r ed i t ed to t he Ed1.JO.rds 
p o i n t p e o p l e ,  wh i c h  So l l b e r g e r  ( 1 9 6 7 )  a nd H i t c he l l  (1 9 7 8 ) have t i t l e d t he T u r t l e C r e e k  
P h a s e . Thus t h e mo s t  i n t e n s ive o c c u p a t i o n  o f  t he s i t e  a r r e a r s  to  h a ve b e e n  d u r ing t h e  
t r a n s i t io n  b e twe e n t h e L a t e  Ar c ha i c a n d  t he La t e  P re h i s t o r i c  pe r i od s . 
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Figure 1 .  Early and Midd l e  Archa ic Dart Po int s from the Cro ss Mount a in Ranch s it e . 
Northern B exar County . Texas . 
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F igure 2 .  Midd l e  and Lat e Ar cha ic Dart Po in t s  from Cro s s  Mo un t a in Ranch ; not e the 
row o f  sma l l er dart po int s  ( 3 rd row) pre sumably f rom t he very Lat e Ar chaic . 
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Figure 3 .  Edwards and SeaUoPn Arrow Po in t s  f rom t he Cro s s  Mount a in Ranch s it e .  

19 



2 0  

f if' " � . . ,.�, . ... 
. .. ,. .. 

, "'.c,':' i -' 
e}:�, 

,'iI 
~ / . 

�" " " , . ' '. - .  

\" 

'It; : , j . .. . 
, ' " " ). 

• • 

em 

,4,' 
.. 

F igure 4 .  Ad d i t ional EdwardsJ PerdizJ TrianguLar and o t her Arrow P o in t s  f rom the 
Cros s  Mount a in Ranch S it e .  
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Sca L Lorn poin ts ,  though not p rofuse , are p resent in some quant i t y . Sca L Lorn 
arrow points are the se cond-mo s t  frequently encountered point type on t he s i t e . The 
lack of s t ra t igraphic con trol make s i t  impo ssible to conclude any thing a bou t any 
po s s ible tempo ral separat ion of Sca Uorn and EdMJards arrow po ints a t  this site . The 
two po int type s appear to be somewha t mixed a t  many s i t e s  (La J i ta , Bamme1 , Oblate 
Shel ter , Scorp ion Cave , Beasley ' s  Bandera County EdMJards Point Site , etc . )  although 
they ap pear in d i s t inctly separate s trat igraphic laye rs wi th Edwards predat ing Sca L Lorn 
a t  a S inkhole s i t e in Bande ra County (Hend erson 1 9 8 1 ) . 

The almo s t  complete lack o f  Perdiz poin t s  a t  this  s i te (only one broken speci
men recovered ) suggests  only min imal ( i f  at all ) occupat ion a f te r  t he Init ial La te 
Prehisto ric . Two triangular po ints we re also recovered but one o f  t hese appears to 
be an unf inished "blank" ; the o t he r may wel l  be a compl ete Triangu Lar (Fresno? ) 
arrow point . 

Dart point forms of  the Archa ic Period apparen tly represent mo s t  o f  the Central 
Texas Phases out l ined by Weir ( 1 9 7 6 ,  1 9 7 9 ) . Among the dart point forms , the Pederna Les 
is the dominant form ,  sugges t ive of occupa t ion du ring the Middle Archai c  or  Weir ' s  
Round Ro ck Phase ( 2 250 t o  650 B . C . ) . 

CONCLUS IONS 

We feel tha t this site is an important one because of its locat ion and the 
va r ious types o f  art ifac t s  which have been recovered . Uncont rolled as our salvage 
operat ions may have been , they we re suff icient to demons t rate that the s i te was occu
p ied dur ing mo s t  o f  the Arc haic Period , wit h  the excep t ion of  the very earliest phase 
( San Geronimo P ha se or  P re-Archaic ; Weir 1 9 7 9 ) . Apparently the burnt rock midden began 
to accumulate dur ing the Early Archaic or Clear Fo rk Phase wh ich dates around 3000 B . C .  
(BuLverde, Nolan) and the Archaic occupat ion reached a peak dur ing the Middle Archaic 
or Round Ro ck Phase ( 2250-650 B . C . : Weir 1 9 7 9 )  based on the presence of Pederna Les, 
Langtry, and BuLverde dart poin t s . The occupa t ion cont inued into the La te Archaic or 
San Marcos Phase (850 B . C .  - A . D .  150) a s  indi cated by the presence of Ensor, Marshall , 
Marcos, Monte L L  and Castrovi L Le dart  po int s (ib id . ) . F inally , the occupation o f  the 
s i te cont inued into the trans it ional p er iod be tween the Late Archaic and the La te 
Prehi s to r ic ; t hi s  period was the mo s t  intense occupat ion a t  the s i t e , as  evidenced 
by the dominance of EdWards and Scallorn po ints recovered . This occupat ion represen t s  
the Tur t le Creek Phase , and marks the ini t ial s tages of  the Late P rehi s toric in South 
Texas (A . D .  860 - 1 1 3 0 : Sollberger 1 96 7 : Mitchell 19 7 8 ) . Occupation o f  th is site may 
be rela ted to the complex of similar s it e s  on Camp Bull i s , which is loca ted in the next 
drainage ( Salado Creek) to the east o f  Leon Creek (Gerst1e , Kelly and As sad 1 9 7 8 ) . 

While much o f  this site  has been de s t royed by ind iscriminate relic collec t ing , 
eno ugh o f  the s i te remains to be o f  considerable scient ific value . I f  s t ra t i f icat ion 
ex i s t s  in the und ist urbed areas o f  the midd en , a considerable amoun t  o f  information
might be recovered concerning the Edwards arrow point type and the cul tural group 
res ponsi ble for this type . We need to have a bet ter understanding of  this  phase , 
which a p pears to be unique to Southern Texa s and d i s t inct  f rom the Cent ral Texas 
sequence po s t ula ted by We ir (Toyah and Au s t in Pha se s ) . Did the groups in No rthern 
Bexar Coun ty (and o ther coun t ies along the Ba1cone s Escarpment in South Texas ) d iverge 
from the cont inuity of the Cent ral Texa s Archaic during this t rans i t ional per iod , as 
has been speculated by Sollberger ( 1 9 6 7 )  and Mitchell ( 1 9 78) ? Was po t tery introduced 
into t he Tur tle Creek Phase during this  e ra (Mi tchell 1 9 7 8 ) ? At p resent , no pottery 
ha s been recovered from this Edwards site , but thi s may be a funct ion o f  the unsy stema t ic 
excava t ion and po t holing o f  the s i te . 

At presen t , the bulk o f  the midden is relat ively intact . We feel that it  should 
be prop erly recorded as a s i t e  and should be inve st iga ted by pro fessional archaeologi s t s . 
\ve have advised the landowner to install Po s ted and No Tre spas s ing si gns . We have al so 
approached him several times on the po s s ibili ty of having qual i f ied people f rom UTSA 
make a co ntrolled excava t ion . He i s  at p resent reluc tant to do so , probably because 
he wants to retain the a r t ifac t s  found at the site . [ Ed .  No te : I f  an STAA or CAR 
ex cava t ion is done at this s i te , the artifacts  would be re turned to t he owner if he 
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s o  de s ir e s ,  a f t e r  the y h ave been p rop erly s tudied and eva l ua t ed . ]  S u ch s c ien t i f ic 

s t udy o f  the s it e  cou ld only add t o  t he v a l u e  o f  h i s  p r e s en t  and f u t u r e  co l l ec t ions 
f rom t h is impo r t an t  A r ch a i c  and I n it ial L a t e  P r ehi s t o r i c  s i t e . 

ACKNOWLEDGEMENTS 

The autho r s  w i sh to t hank t h e  l and own e r , Mr . Fr ed Ad ams , fo r a l l ow ing t h i s  
salvage opera t ion . Thanks also t o  Mr . Ve rnon Vaughn f o r  t he ex c el l e n t  p ho togra phs  
of  t he a r t i f ac t s . 

Re f er en ces  

Beasley , Tom S .  
1 9 7 8  A S i t  e Wi t h  Edr.vards Po i n t s  in Band e r a  C o u n t y , Texa s . La 'l'ierra 5 (4 ) : 

2 3 - 3 1 . 

G e rs t l e , And rea , T .  C .  Ke l l y , and C r i s t i  A s s ad 
1 9 7 8  The Fo r t  S am Hous t o n  P ro j ec t : An Arc ha e o l o g i cal a nd H i s t o r i c a l  As se s s

men t . Center for Archaeologica l Research� The Univers ity of Texas at 
San A n t onio, Archaeo l ogica l Survey Report 4 0 . 

Hend e rson , J e r r y 
1 9 8 1  A La t e  P r e h i s t o r ic S inkh o l e  in Band e ra Coun t y , Pa p e r  p re s ent ed to t h e  

q u a r t e r ly mee t ing  o f  t he Sou t h e rn Texas Archaeo logical As sO C ia t io n , 
I n c a rna te Wo rd Co llege , San An to nio , Texa s , Janua r y  2 4 , 1 9 8 1 . 

He s t e r , Thoma s R .  
1 9 70 No t e s  o n  t h e  Edwards Arrow Po in t Typ e . The Record , publ i c a t ion o f  t h e  

Dal la s  A rc h eo lo g i c a l  S o c ie t y  2 6 ( 2 ) : 1 7-18 . 

1 9 7 1 Arc heo logica l  I nves t i ga t ions a t  the La J i t a  S i t e , Uva lde Co un t y , Texa s . 
Bu l letin of the Texas Arc heological Soc iety 4 2 : 51-1 3 8 . 

Kel l y , Thomas C .  
1 9 7 8 Ra d ioca r b on Da t in g . In G e r s t l e , Ke l l y  and A s s a.d ,  1 9 7 8  ( re f e re n c e d  above ) : 

2 5 3 - 2 54 . 

M i t c he l l , J .  L .  
1 9 7 8  T h e  Tur t l e  Creek Phase : An In i t i a l  L a t e  P r e h i s t o r i c  Compo n en t i n  So u t he rn 

Tex a s . La 'l'i er>Y>a 5 ( 4 )  : 3 2 -4 3 .  

S k i n ne r , S .  Al a n  

1 9 7 4 P r eh i s t o r i c Set t lemen t o f  a "Na t ural Area . "  Un pub l i s hed Do c t or a l  D i s s e r 
t a t ion , Depa rtmen t o f  An t h ropo l o gy , South ern Me t h o d i s t  Uh ive r s i t y , D al l a s  
Texa s . 

So l l b e r g e r , J .  B .  
1 9 6 7  A New T y p e  o f  A r row Po in t W it h  S p e c u l a t i o n s  a s  t o  I t s  O r ig in . The Recoy·d 

2 3 ( 3) . 

We i r , Frank A .  
1 9 7 6  Th e Cen t ra l T exa s A r c ha i c . In : T .  R .  Hes t er ( Ed . ) , Th e T exa s A rc h a ic : 

A S ympo s ium . Cen t e r  for A rchaeologic a l  Re seaY'chJ The Univers i ty of Texas 
at San AntonioJ Spec i a l Repo rt 2 .  

19 7 9  G r e en haw : An A r c h a ic S i t e  in C en t r a l  T e xa s . Bu lle ti n of t he Texas 
A rc heo logica l Society 5 0 : 5 - 6 8 . 



.. 

ABSTRACT 

PALEOINDlAN LITHIC TECHNOLOGY AND NEW ASSOC IATED DATES 
FOR S ITE 41  ME 3 ,  MEDINA COUNTY , TEXAS* 

Leland W. Pat terson 

S ite 4 1  ME 3 in Medina County , Texas was previously ident i f ied as a Paleo
ind ian site  by analysis o f  overall l i thic technolo gy , rather than by proj ec t ile 
po int  t ypology , before conf irming dates were ob ta ined . This demons trate s the basic 
cont inu ity o f  Paleo ind ian l i thic technology ,  compared to the d ivers i t y  o f  proj ec t ile 
po int types , and the value of complete l i th ic analysis in Paleo ind ian s t ud ie s . Two 
Paleo ind ian period dates have now been ob tained for site  4 1  ME 3 by t he thermolumin
esc ence (TL) me thod . A d iscussion is  g iven on t he value and limitat ions of the TL 
dat ing method for thermally altered fl int . 

INTRODUCTION 

One of the great pl ea sures in Archeology is obt aining new data tha t  answers 
old questio ns . This paper describes such a n  event . 

An earl ier repo rt  on archeological s ite 4 1  ME 3 in Me dina County , south 
cent ral Texas (Pat ters on 1 9 7 7 )  no ted the s imilarities of the li thic t echnology of 
this site to general Paleo ind ian l i th ic t ec hnology and to the l i thic technology o f  
the Upper Paleol ith ic o f  nor theast Asia . S ite  4 1  ME 3 was desc r ibed as  a hilltop 
q uarry and camp s i t e  that seems to fit the general occupa t ion pa t t ern o f  the Paleo
ind ian . Others have noted the tendency of  Paleo indian s i tes to be on high ground 
as "lookout" s ites (Hes ter 1980 : 1 38) . 

The l i thic ma terials f rom site 41  ME 3 are a surface collect ion f rom a thin 
so il layer above a Cretac eous sur face . This collect ion is o f  a sta t i s t ically 
signi f icant s ize , and detailed data were published (Patte rson 1 9 7 7 )  on this ma ter ial . 
Flint sources are present at the site . The l ithic technolo gy o f  this s i te appears 
to be  homogeneous , without ind ic a t ions of mixing of several cultural t ime period s . 
Many invest iga tors tend to ignore surface collec t ions as  too d i f ficul t  to interpret . 
Mu ch valuable data is overlooked by thi s  a t t i t ud e .  

Surface coll ec t ions are not usually cons idered datable , but dates have been 
o b t a ined for sit e 41  ME 3 by d irect dat ing of two thermally altered flint  art i fac ts 
by the thermolum inescence (TL) me thod . The date range ob tained is consis tent with 
the previous hypo thes is (Patt erson 1 9 7 7 )  g iven as  to the Pal eo ind ian nature of  this 
site . 

DATES FOR SITE 41  ME 3 

The Univers ity of Missouri at Columb ia has obt ained dates fo r two thermally 
alte red flint art ifac ts  ( t h ick man-made flakes) from site 41  ME 3 .  The se dates are 
9551  i 7 6 5  B . P .  ( Sample 7 9-8-2)  and 7098  i 7 6 0  B . P .  (S ample 7 9-8-3) . The se are 
minimum dates as the spec imens have been expo sed to sunlight , because this  i s  a 
surface collection . Both dates are within the Pal eo ind ian period t ime range o f  

1 7 , 000 to 1 2 , 000 B . P .  g iven by Jenning s ( 1 9 7 4 : Figure 3 . 2 7 ) . Bo th dates are also 
wi t hin the 7 , 000 to 1 0 , 000 B . P .  t ime range fo r the Pal eoind ian Plainview-Golondrina 
proj e c t ile po int series in Texas (Johnson and Holl iday 19 80 : Table 3 ) . 

Given the min imum nature o f  these dates fo r site  4 1  ME 3 and t he error range 
for TL da ting , the earlies t date of 9 5 5 1 t 7 6 5  B . P .  could easily ove rlap with the 
10 , 000 to 1 2 , 000 B . P .  range of  the Llano fluted po int complex . For example , the 

'I< A somewhat longer vers ion o f  t h is paper was p resented a t  the annual mee t ing o f  
the Texas Archeological Soc iety , Aus t in , Texas , November 1 ,  1980 . 
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ea r l i e s t  d a t e  f o r  s i t e  4 1  M E  3 s t a t i s t ic a l l y  o v e r l a p s  t h e  Fol som comp l ex d a t e  o f  
1 0 , 0 8 0  i 3 3 0  B . P .  ( RL- 5 5 8 )  a t  t h e  Hanson S i t e  i n  Wyomi n g  ( F r i s o n  and B r ad l ey 1 9 80 : 
1 0 ) . As a paral l el examp l e , D ib b l e  and Lo r r a i n  ( 1 9 6 8 : F ig u r e  14 ) have f o und a Folsom 
f l u t e d  po i n t  and Plainv iew un f l u t e d po in t s  in c l o s e  p r o x im i t y  a t  t he Bo n f i r e  S he l t e r , 
Val V e r d e  Coun t y , T e xa s . 

The a u t ho r  had o r ig ina l l y  ho ped f o r  pre-Clovis d a t e s  a t  s i t e 4 1  ME 3 to 
demo n s t ra t e  As ia t i c t y p e  l i t h i c  t e chno l o g y  as the Pal eo ind ian t rad i t i o n  p r e c u r so r . 
The ac tual TL d a t e s  o b t a i n ed a r e ea r l y  enough t o  p l a c e  t h e  l i t h i c  t e c hn o l o g y  o f  
s i t e  4 1  ME 3 f i rmly in t h e  P a l e o ind ian t r ad i t i o n  t ime p e r i o d , b u t  n o t  ea r l y  enough 
t o  d emon s t ra t e  t ec h no l o g i c a l  o r i g in s . 

COMNENT S ON THE TL DAT ING METHOD 

Even t ho ugh the t h e rmo l umine s c e n c e  m e t hod has b e e n  in u s e  f o r  s ev e r al y e a r s  
f o r  d a t ing c e ramic s ,  t h e  u s e  o f  t h i s  t ec h n i q u e  f o r  d a t ing t h e rm a l l y  al t e r e d  f l int 
i s  r e l a t ivel y new . The a u t h o r  was i n f o rmed by s ev e r a l  o r ga n i z a t ions w i t h  TL d a t ing 
f a c il i t i e s  t ha t  t he y  c o u l d  hand l e  only c e rami c s . The Un ive r s i ty o f  M i s s o u r i a t  
Co l umb i a , w h i c h  d i d  t h e  T L  d a t ing wo r k  r e po r t ed he r e , i s  a p io n e e r  i n  d a t i ng o f  
t he r mal l y  a l t e red f l i n t . 

The TL d a t ing m e t ho d  d ep e nds on a s p e c i m e n  b e ing h e a t ed to a h i g h  enough 
t emp e ra t u r e  t o  r emo ve all t ra p p ed e l e c t rons f rom t h e  mineral c r y s t al s t r uc t u r e . A f t er 
h e a t ing , t h e  s p e c imen aga i n  b e g i n s  to ac cumul a t e  t ra p p e d  e l e c t rons b e cau s e  o f  f o rma
t io n  b y  amb i e n t  b a c k g r o und r a d i a t ion . The TL me t ho d  mea s u r e s  t he amo u n t  o f  t ra p p e d  
e l e c t ro n s  b y  measur eme n t  o f  l ig h t  e vo lved upon rehea t i ng o f  t h e  s p e c ime n .  T h e  amo u n t  
o f  t ra p p e d  ra d ia t io n  and i t s  f o r ma t io n  r a t e  a r e  u s e d  t o  c a l c ul a t e  t he d a t e  o f  a s p ec i 
m e n  f rom t h e t ime o f  i n i t ial t h ermal a l t e r a t i o n . Ra l p h  Rowl e t t  ( p e r s o na l  c ommunica
t i o n )  o f  t he Un ive r s i t y  of M i s s o u r i a t  Co l umb ia s t a t e s that a m i n imum t emp e r a t u r e  o f  
4 00 d eg r e e s  C ( 7 5 2 d e g r e e s  F)  i s  r eq u i r ed on f l i n t  t o  r e s e t  t h e  TL " c l o c k . "  A so i l  
samp l e  i s  r e q u i r e d  t o  d e t e rm ine t h e  b ac k g round r ad i a t io n  l eve l . 

The TL me t ho d  c a n  be u s e d  in two way s  o n  f l in t . One i s  to o b t a in t he d a t e  o f  
an o bj ec t s i n c e  t he t ime o f  t h e rmal a l t e r a t io n . The o t h e r  i s  t o  d e t e rmine i f  any 
th ermal a l t e r a t ion has o c c u r r ed , o f t e n  f rom p u r p o s e f ul hea t t re a t i ng o f  s il i c eous 
mineral s to o b t a i n  improved kna pp ing p r o p e r t i e s  ( Me l c h e r  and Z immerman 1 9 7 7 ) . 

A maj o r  p ro b l em w i t h  TL d a t i ng i s  t ha t  a t h e rma l l y a l t e r ed s p e c imen may no t 
hav e r e a c h e d  a h i g h  eno ugh t emp e r a t u r e  t o  comp l e t el y  r e s e t  t h e  TL " c l o c k . "  The two 
s p ec ime n s  suc c e s s f u l l y  d a t ed f o r  s i t e  41 ME 3 bo t h  had s i gns o f  e x po s u r e  t o  in t en s e  
he at , i n  t h e  f o rm o f  po t 1 id f ra c t u r e s  o n  s u r f ac e s  a n d  c o a r s e  i n t e rnal ap peara nce s 
w i t h ir r e g u l a r  i n t e rn a l  f rac t ur e s . A t hi rd s p e c imen f rom s i t e  4 1  ME 3 wa s p r o c e s s ed 
f o r  TL d a t ing b e c a u s e  i t  d i sp la yed t h e  t y p ic a l  p ro p e r t i e s  o f  t he rm a l  a l t e r a t io n  
f o und b y  e x p e r im e n t a l  hea t t r ea t i ng t o  i m p r o v e  knapp ing chara c t e r i s t i c s .  T h e s e  changes 
t y p i cal l y  due t o  hea t t r ea t i n g  o b s e rv ed o n  t h i s  s p e c imen were r edd ish d i sc o l o r a t i o n  
a n d  waxy l u s t e r  o f  n ew f ra c t u r e  sca r s . T h i s  t h i r d  s p e c imen wa s no t succ e s s f u l l y  
d a t e d , and gave an impo s s i b l y  o l d  d a t e  o f  we l l  o v e r  90 , 000 y ea r s  ( samp l e  7 9 -8 - 1 ) . 

I n  ma ny c a se s , s il i c e o u s  m ineral s can be h e a t  t r ea t ed to improve kna p p i ng 
pro p e r t i e s  a t  a t emp e r a t u r e  l evel t o o  low to r e s e t  the TL " c l o c k . "  The a u t ho r  

( Pa t t e r s o n  1 9 7 8 ) succ e s s f u l l y  u s e s  a t em p er a t u r e  o f  2 6 0  d e g r e e s  C ( 5 00 d e g r e e s  F )  
fo r e x p e r imen t a l l y  h e a t  t r ea t ing many t y p e s  o f  T e x a s  a n d  Oh i o  f l in t s . The t h i rd 
s p e c imen f o r  s i t e  4 1  ME 3 had a d iv e r genc e in shape o f  t h e  TL g low curve a t  a p p ro x i
ma t e l y  2 3 5  d e g re e s  C ,  c ompa r e d  to t h e  o t h e r  two succ e s s f u l l y  d a t ed s p e c ime n s . T h i s  
i nd i ca t e s  t ha t  t he t h i rd s p e c imen had no t b e e n  hea t ed t o  a high enough t emp e r a t u r e  

.J l evel to comp l e t e l y  r e s e t  t h e  TL " c l o c k , "  even t hou gh some t he rma l a l t e ra t ion was 
indica t e d . The TL g low c u rve for a samp l e  ( 7 9 -8-4 ) of raw f l i n t  o f  the same t y p e  as 
t h e  t h i rd s p e c imen had a h i g h e r  magn i t u d e  TL glow cu rve t han the s p e c imen b e ing d a t e d . 
Th is al so ind i c a t e d  some t he rmal a l t e ra t i o n  on t h e  t h i r d  s p e c imen t h a t  was no t 
s u c c e s s f u l l y  da t ed . 

I t  can be c o n c l u d ed f rom t h e  TL d a t ing r e s u l t s  r e p o r t ed he re , and f rom i n f o rma
t ion on exper ime n t a l  h e a t  t r ea t ing o f  f l i n t , t h a t  much o f  t h e  h e a t  t r ea t e d  s i l i c e o u s  
m i n e r a l s  f o und o n  arc heo l o g i c a l  s i t e s  canno t  b e  d a t e d by t I l e  T L  me t hod . I n  c hoo s in g  



specimens o f  f l int for TL d a t ing , selec t ion should be made f rom ma ter ial s showing 
s igns of expo sure to intense hea t . Ev en t hi s  selec t ion procedure will no t always 
b e  succ ess ful . The author and J .  B .  Sollb erger (personal communica t ion) have 
obt ained severe the rmal damage on some grades of smoo t h ,  dark Texas f l ints  at a 
t empera tur e  level as low as  232  degrees C ( 4 5 0  degrees F) , which i s  no t high enough 

· to reset  the TL "cloc k. " 
An impor tant advant age o f  the TL d a t ing method i s  that it  dates li thic arti

fac t s  d irectly , and is no t subj ect  to  t he p roblems o f  s t ra t igraphic interpretat ion 
as requ ired for C-14 rad iocarbon dat ing . In the case o f  s i t es such as 41 ME 3 ,  
wh ich are no t strat i f ied and have no carbon sample s , the TL me thod i s  the only dat ing 
t echnique that is presently ava ilable . 

PAL EOIND IAN LITHIC TECHNOLOGY 

A detailed rev iew o f  t he l ithic t ec hnology of s i t e  4 1  ME 3 has b een publ i shed 
( Pa t t erson 1 9 7 7 ) , and will no t be repea t ed here . As p reviously no t ed , there are a 
number o f  s imilar i t ies be tween the l i thic t echnologies o f  site  4 1  ME 3 and known 
Paleoind ian s ites . The indus t ry for manufactur ing large size pr isma t ic blades a t  
s i t e  4 1  M E  3 correspond s t o  blade ind u s t r ie s  a t  several Paleoindian s i t e s  (Green 
1963 , Hester 1 9 7 2 : 9 2 ,  Co nverse 19 7 3 , Hamma t t  1969 , Kra f t  1 9 7 3 ) . At s i t e  4 1  ME 3 ,  
mo s t  p r i sma t ic blades  are over 20 mm wide . 

Spec imens o f  semi-conical blade cores are also available to d emonstrate  the 
compl ete  p r isma t ic blade ind u s t ry at this  s i t e . Other examp les of this blade co re 
t y p e  connec t ed with the Paleo ind ian in Nor t h  Amer ica have b een publ i shed (Dragoo 
1973 : F igure 27 , Chapman 1 9 7 5 : Figure 4-1 3 ,  Wes t  1 9 7 3 : P1ate  III , and Patt erson 1 9 7 7 : 
F igur e 2A) . 

CONCLUSIONS 

The following key po ints can be mad e  from the previous analysis of li thic 
tec hnology f rom site 41 ME 3 (Patterson 1 9 7 7 )  and the two Paleo ind ian period dates 
now obtained for thi s site : 

1 .  The Paleo ind ian nature o f  site  41 ME 3 was successfully ident i f ied by analysis  o f  
overall li thic technology , rat her t han by proj ec t il e  point typolo gy , before dates  
were obtained . This demons t rates the value o f  analys i s  o f  overall l i t hi c  t ech
nology for Paleo ind ian s tud ies . 

2 .  The previous hypothesis (Patterso n ,  1 9 7 7 )  t ha t  the li thic t echnology o f  s i t e  
4 1  M E  3 ,  and Paleo indian te chnology i n  general , represents a cont inua t ion of  an 
o r i g in from t he Upper Paleoli thic of no r thea s t  As ia remains a v iable po s s ibil ity , 
although a pre -Clovis date would have b een mo re conclusive . 

3 .  The proj ec t ile point technology o f  s i t e 41 ME 3 may represent a separate trad i t io n  
parallel to recognized Paleo ind ian point fo rms , or  a n  early d ivergency from recog
nized Paleo ind ian po int forms . Mo re research is required on this subj ec t .  

4 .  The succ ess ful dat ing o f  thermally al tered fl int art ifac t s  f rom s i t e  4 1  ME 3 
furnishes an add itional demonstrat ion o f  the value o f  the TL dating me thod , 
al though care must  be g iven to proper sample sel ec t ion . 
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D I S T INGU I S H IN G  MAN-MADE FROM NATURAL FRACTURES 

Lee S p encer 

AB STRACT 

Th is t heo re t ic a l  pa per a t t empt s  t o  e s t abl i sh pr imary qu ant i f iab l e c r it e r ia 
inh e r ent in man-made ver su s na t u ral ly o c cu r r in g  f ra c t u r es on c o ncho id a l ly f r ac t u r in g  

is o t r o p ic so l ids ( i . e . , s i l ic a t es ) . Th e phy s ic al pr inc ipl e s  of f rac t u r ing a r e  id en 
t ical  fo r bo t h  t y p e s  o f  f ra c t u r es , b u t  it  is  a s p ec ie s-wide c onc ep tu al s y s t em p ro duc ing 

a sy s t ema t ic s er ies o f  d ec is ion s wh i c h  al lo w d i f f e r e n t ia t in g  c r i t e r i a to b e  d e f ined . 
D iscu s s ion o f  t h is a r ea mu s t , nec e s sar ily , b e  somewha t t echn ica l . I t  is ho ped t ha t  
t he p a p er may b e  o f  s om e  u s e  to the avo c a t ional a rcha eo lo g is t a n d  t h a t  i t  ma y g en e ra t e 
d is c us s ion among thos e w it h  a mo r e  int en s e  int e r es t  in l it h ic s . 

INTRODUCT ION 

Fo r y ea r s  it h a s  b een a s s umed t ha t  man-mad e a r t if a c t s  can b e  d i f f e r en t iat e d  
f r om p s eudo-a r t i f a c t s  p r o d uc ed b y  nat u ra l c a u s es . O a kl ey ( 194 9 )  a s s e r t ed t h a t  c e r t a in 
r ec ogniz ab l e  f ea tur es a r e  exh ib it ed by man-mad e  f la ke s . T h e  nat u ra l a s s ump t ion is 
that  man-ma d e  f r a c t u r es and t he p r inc i p l e s  invo l ved a r e  s omehow d if f er e n t  f rom t ho s e  
o p era t io na l fo r na tura l  f rac tu re s . H owever , t h i s  fundament a l  a s sump t io n i s  wr ong . 
B o t h  man-ma d e  ( ar t ific ial) and natural f ra c t u res fo l l ow t h e  same p hy s i c a l  p r in c i p l es 
w h e n  p ro d u c ed on t h e  s ame ma t er ia l s . 

The apparent d i f f er en c e s  a r e  b ec au s e ar t i f ic ia l  f rac t u r ing f o l l ows an in t ernal l y  

co n s is t ent s ys t em o f  f o rc e a pp l ica t ion , wh ile natu ral f ra c t u r ing may r e su l t  f rom a 
r el a t ively random a ppl ic a t ion o f  fo rc e . The con s i s t ent s ys t em pr o duc e s a con s is t ent 
s er i e s  of fracture fea tu r es on a r t i fac t s . The r e f o r e , whe n  t h e s e f ea t u res or c r iter ia 
a r e  r eco gn iz ed o n  a l it h ic s p ec imen , g iven a m in ima l l y  s ign i f ican t cont ex t , t hen t h e  
s p e c imen .mus t b e  cl a s s i f ied a s  a n  a r t i f a c t . To d o  o t he rw is e wou ld b e  t o  f o r ego o b j e c 
t iv it y  w h ic h  c an produc e q uant if ica t io n  d if f icu l t ie s . Th is paper is a n  a t t em pt t o  
c la r i f y t h is po in t  o f  v i ew .  

Ano t h e r  c l a r i f ic a t io n  which ma y b e  nec es sa r y a t  th is po int i s  t he arb it rary 
d is t inct ion wh ic h I will ma ke b etween t he d if f eren t iat ion p r o b l ems of p s eu d o- ar t if ac t s 

and ps eudo-wea r .  I f eel t h is t o b e  useful b ec au s e  wh il e phy s ic ally and ty p o lo g i c a l l y 
t he d is t inc t i  io es no t h o l d  u p , any archaeolo g i s t  w il l  r ec o gn is e t ha t  t h e  ident i f i
c a t io n o f  a po s s ib l e f la ke , co r e ,  or too l , p re s ent s a rang e  o f  d i f f e r ent p r o b lems [ rom 
tho se p r e s en t ed b y  t he s eg r ega t io n of min ima l l y  u s e d or mo d i f ied f l a k e s  ( t o o l s) f rom 

a c o l l ec t ion o f  l it h ic d eb it a g e .  Th i s  pa p e r d ea l s p r ima r il y  wi t h  t h e  a r t i f ac t / p s eudo
a r t i fa c t d icho tomy . Mu c h fu r t h er wo r k  and probab ly mo r e  s ign if icant work r ema in s t o  
b e  d o n e  on the t oo l / non- t ool d ic h o t o my . 

TH E NAT URE O F  FRACTURE IN C RY PTO- CRY STALL I N E  S IL ICATES 

When f o r c e  i s  in t r odu c ed in t o  a p ie c e  o f  c ry p t o- c r y s t a ll in e  s i l icat e ( herea f t er 
CCS ) o r  g l a s s , it g enera l ly d is p e r ses t hr o ug h  t h is med ium in a c o n e - l ike f a sh ion . T h i s  

c o n e  ha s b e en r e f er r ed t o  as a he r t z ian cone o r  c o n e  o f  fo rc e  b y  C ra b t r ee ( 19 7 2 : 54 )  
and o t h e r s . In mo st a r t i f ic ia l  f ra c t ures  o n l y  an a r c  o f  t h is cone is sent t h rou gh t he 
o bj ec t iv e p ie c e  c lo s e  t o  i t s  su r f a c e . C omp r e ss ion r ings , or r ip p l es � a r e  g en era l ly 
f o rmed b ec a u s e  t h es e ma t e r ia l s  a r e  s em i -v is c o u s  and c omp r e s s ib l e .  I n  a s it u a t ion 

where f o r c e  i s  in t ro duc ed from t wo rou g h l y  o p po s i t e d irec t io n s  d i r ec t ed towa r d s  the 
c ent er of the p i ec e s om e t hin g C r a b t r e e  c a l l e s  cone s h e a r  at t ime s  o c c ur s  ( ib id . : 54 ) . 
T h i s  i s  a f la t  f ra c t u re w it h  l i t t l e em p h a s is o f  t h e  b u l b o f  p e rcu s s io n . 

Ce r t a in c ond it ion s  a r e  r es po n s ib l e  f o r  t he n a t u r e  o f  f ra c t u r e  in is o t r o p i c  
ma t e r ia l s . I t  i s  t he in t e r ac t ion o f t h e s e  c o nd it ions w h ic h i s  r e spon s i b l e  f o r  t he 

va r ia t io n in t h e  f ea tu res o bs e r ved on a f r a c t u r e  fa c e .  T he s e  c ond i t ion s a r e  l i s t ed 
b e l ow . T he y do no t inc l u de t il e  f a c t o r s invo l v ed in t he rma l f ra c t u r e s  exc ep t in a n  
ind i r ec t way . 
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Int e r d e p e n d ent f a c t o r s r e s po n s ib l e  f o r  g en e r a l iz e d C C S  f r a c t u r e : 

1 )  t h e  p ro po r t i o n  o f  i n t r o d u c ed f o rc e  t o t he ma s � o f  t h e  obj ec t iv e 

p i ec e .  Comb in ed h e re a r e  t h e  f ac to r s o f  c omp r es so r ma s s  a nd t I l e  

v e l o c i t y o f  f o rc e in t ro d u c t io n . 
2 )  t he area o f  s u r face o v e r  wh ic h c o n t a c t  is mad e . 

3 )  t he n a t u r e o f  t h e  ma ter i a l ' s  c r y s t al l in e  ma t r ix . 
4 )  w h e t h e r  o t h e r  f o rc e s a r e  a c t ing a t  t h e  same t ime and t h e  

c on s t i t u en t  v ec t o rs . 
5) w he t he r t he r e  a r e  pr e - e x i s t i n g  s t r e s s  l in e s  in t h e  ma t er ia l . 
6 )  t h e  re la t ive har d n es s o f  t he compr es s o r a nd t he obj ec t ive 

p i ec e ( h er ea f t er D . P . ) . 
7 )  whet her t h e f o r c e  is in t ro d u c e d b y  p r e s su r e  or p e r c u s s io n , o r  

a c omb ina t io n  o f  t he two . 
8 )  t he d i r ec t ion o f  t h e  f o r c e r el a t iv e  t o  t h e  ed g e s , s u r f ac e  

f ea t u r e s ) a n d  in t er io r o f  t h e  p i ec e . 
9 ) t h e m e d ium c o n t a in ing t he ma t e r ia l s  w h en f r a c tu r in g  o c c u r s ; 

i . e . , wa t e r , a ir ,  so i l , i c e , t he human h a nd . 

I nd e ed , whe t he r  t h e  o u t c ome o f  a l l  t h e s e f a c t o r s  i s  a f rac t u r e a t  a l l  ra t he r  
t h a n  t h e  inc o rp o r a t io n o f  s t r e s s l ine s ,  a nd / o r m in i s c u l e  su r f a c e s h a t t e r ing i s  

d e p en d en t  o n  a l l  t h e s e  c o n d it ion s . 
Con s id e r in g  t h e  numb er o f  d e p en d ent f a c t o r s  in t h e f ra c t ur ing o f  CCS ma t er ia l 

a nd a d d i ng t o  t h es e the  d i f f er en t  mechan isms respon s ib l e  f o r  f r ac t u r e s , it b e c omes 
a p pa r en t  t h a t t h e r e  is an ext r eme ly w id e  r a n g e  o f  f r ac t u r es p o s s ib le in na t u r e .  
O p e ra t i o na l l y t h e  va r ia t io n s  are en d l es s . D is c o u n t ing ma n f o r  t he momen t ,  some o f  
t he p ro c e s s e s invo lved i n  mechan ic a l  wea t h er ing o r  f ra c t u r in g  in c lud e r iv e r , s t r e a m , 

o r  g l a c ia l t ra n s p o r t ; t a l u s s l ip pa g e ; t ec t on ic s ; so i l  c r e e p ; l and s l i d e ; t r amp l ing ; 
w a v e  a c t io n ; s o l i f l u c t i o n ; sand b l a s t ing ; w i l d  f ir e ; s o l a r  r ad ia t io n ;  a n d  f ro s t  

a c t i o n .  T h i s l i s t i n g  glo s s e s over many s p ec if ic p ro c es s e s , such a s n a t u r a l  ma t e r ia l  
mo v emen t o f  an a l luv ia l  f an . T he l i s t ing i s  a l s o  r edundant , b u t  genera l ly ind ic a t es 

t h e  ra ng e o f  va r ia b il it y  p r e s en t  in t h e  n a t u ra l  wo r ld . T h er e a r e  ev en c e r t a in 
p r o c es s es o f  c h emic a l  w ea th er in g w h i c h  c an p r od u c e p ro va ca t iv e end pr o d u c t s .  When 
t he human a g en t i s  a d d ed to t h e s e  mec han i sm s  we have l is t ed t he c a u s a l  f a c t o rs in the 
un ive r s e  o f  f rac t u r es on c onc h o id a l ly f ra c t ur ing ma t er ia l s . 

T he pa s s a g e  o f  t h e  c o n e  o f  f o r c e  t h rough t h e  s i l ic eo u s  ma t e r ia l  l ea v e s  c ha ra c 
t e r is t i c f ea t u r e s  a p p a r en t  on t he p o s i t ive a n d  t he nega t ive f r ac t u r e  f a c e s o f  t he 
ma t e r i a l . T h e s e  f ea t ur e s  va ry g r ea t l y  a c c o r d ing t o  t h e  r ela t io n s h i p s  o f  t he d ep en d en t  
f a c t o r s l is t ed abo v e t o  e a c h  o t h e r- .  H y p o t h e t ic a l ly ) i f  w e  kn ew h ow t o  c al c u la t e  t h e  
r e l a t io n sh ip s o f  a l l  t h e  f a c t o r s  t o  each o t h e r  we c o u ld n o t  o n l y  p r ed ic t a n d  p rod u c e ,  
h u t  e x p l a in t h e c ha r a c t e r is t ic s  o f  a n y  g iv en f r a c t u r e .  W ha t  l ea d s O a k l ey , C ra b t r ee , a nd 
o t h e r s  t o  c a l l  c e r t a in f ea t u r e s  d ia gno s t ic o f  man-c a u s ed f ra c t u r e s  is no t t ha t  t he r e  
is a d i f f e r en c e  i n  " k in d "  b e t w e en a r t i f ic ial a nd n a t u r a l  f r a c t ur e s , b u t  t ha t  huma n s  

h a v e  d ev elo p ed a s y s t em f o r  wo r k ing s t on e  wh ic h i nc o r po r a t e s  c er t a in o p er a t io na l 
c on s is t enc i e s . T he c ond it io n s  r e s po n s ib l e fo r f r a c t u r in g  a r e  pu r p o s e f u l l y  va r i e d  b y  
t h e  p eo p l e f l a k ing i n  a f in i t e  numb er o f  wa y s  t o  p ro d u c e a f unc t io na l s t y l is t ic end 
p ro d u c t . Probab ly  pa r t ia l l y  f u n c t ional ly , pa r t i a l ly c u l tu r a l l y , and pa r t ia l l y  uncon

s c io u s l y  d ev e lo p ed ove r m i l l en ia b y  ea r l y  hom in id s , it i s  l ikely t h a t all huma n s  have 
a s im i l a r  g r o s s  " t em p l a t e l 1  f o r  h o w  t o  p r o d u c e  f ra c t u r e s in c on c ho i d a l l y  f ra c t u r in g  
ma t e r ia I s . 

T H E  SY S T EM 

Ea c h  o f  t h e c o n s id e r a t io n s  ( d ec i s io n s / a c t io n s )  wh ich wi l l  b e  d i scu s s ed b e low 
w i l l  p ro d u c e  a p hy s i ca l a t t r ib u t e  o r  s e t o f  a t t r ib u t e s on t h e  o b j ec t iv e  P iec e . Ea c h 

c a n , a s  w e l l , b e  p ro d uc ed in a n  o p e r a t ion a l l y  unl im i t ed num b e r  o f  wa y s . I ' d l i k e  t o  
ma ke i t  c l e a r , howeve r )  t h a t  w h i l e  I b e l ieve in t h e  o c c u r ren c e  o f  e a c h  o f  t h e s e 



act ions /dec is ions , it is how t hey are produc ed that is the problem . This lat t er is 
t he province of l ithic repl icator s ,  analyst s , and theor ist s .  What fol lows t hen is 
what I bel ieve to  be t he cons iderat ions incorporated in the spec ies w id e ,  c ross 
cultural sys t em o f  l it h ic reduct ion . 

1 )  the preparat ion of a plat form surface on the O . P . ,  or t h e  use o f  a 
natural plat form . 

2 )  t h e  p repa rat ion o f  or  use o f  a n  angled surface ( face) cont iguous to  t he 
pla t form . Sollberger ( 1 980 : 3 3)  has used the t erm "out er face" for this 
surface . Please b ear in mind that O . P .  refer s  to "cores , "  and b ifaces , 
unifaces , and mod if ied f lakes ( tools) . 

3 )  t he delivery o f  force t o  a po int nea r  the edge fo rmed b y  t he int er sec t ion 
of  the plat form and the outer fac e .  

4 )  control o f  t he d ir ec t ion of  t he force delivered to the plat form so t hat 
it uses only a sma ll range of the po s s ible angles to t he out er face of 
the O . P . : i . e . , ca . 00 to 1 80 0 •  Rememb er that the r idges are b e ing 
produc ed on t he outer face . In the det erm inat ion of the direc t ion of  
force delivery the angle fo rmed by t he platform and t he "cor e ' s " ou ter 
face prior to removal ,  t he dorsal fl ake fa c e ,  is mo re important t han the 
plat fo rm ventral f lake face angle . The quant ificat ion o f  t he latter me asure 
will produce informa t ion about bulbar charac t er ist ic s ,  not pref erred 
"hammerstone" : platform angle characteris t ic s . 

5 )  t h e  del ivery of  this force with a var iety o f  tool s , some fortu itously 
and some purpos efully chosen , each o f  wh ich produces a d if f erent flake 
wit h its  concomitant conf igurat io n o f  flake feature s .  

6) var iat ion of  the int roduct ion of  force accord ing to the ma s s  of the obj ec
t ive p iece and the nature of t he flake removal d es ired . Th is variat ion 
is accompl ished by cont rol over the mas s  o f  t he compressor , the length 
o f  contact t ime b etween the compressor and the obj ec t ive p iece , and/or 
the s peed or mu scular force behind t he introduct ion o f  forc e .  

1 )  attent ion is normally given to the preparat ion of r idges (wh ich somet imes 
occur naturally) or int erflake c re s t s  roughly perpend icular to the plat
form edge and conn ect ed to it ( t his  cons id erat ion is d i f f erent from #2 
above which is only a reference to  pla t form : outer face angl e ;  undeniab ly 
these two considera t ions are clos ely related ) . These ridges are inco rpor
ated into the dorsal s ide of  the f lake removed . The diff erence in surface 
mass these r idges inco rporate into the "core" are used to guide the f lake 
removal ( t he d ispersion of force t hrough the O . P . ) . I have ob served where 
t he prehistoric fabricator has purposefully prepared r idges parallel to the 
pla t form edg e ;  this produces a t hic k cyl indr ical f lake suitable for manu
facture into dril l s . This s it e  assemblage was f rom nort hern San Franc isco 
Bay . Figure 1 ,  h-m , illu s t rates t he a f fec t s  of dorsal r idges on gross 
f lake mo rphology . 

8)  t he area of  contact between t he compressor and t he O . P .  is quite small 
relat ive to the complet e surface a rea ( see d iscussion of node in the 
following sec t ion) . 

In mo st cases divergenc ies f rom the above-s tat ed con siderations would be 
eit her acc id ent al or for a spec if ic purpose . Clas sic examples of  purposeful d ivergen
c ies would be t he purposeful b is ec t ion of spherical nodules to prepare a s t r iking 
pla tform and t he snapp ing o f  flakes to produc e a working edg e .  

The sy stemat ic act ions outl ined above a r e  admit t edly reduc t ion ist . N o t  impl ied 
is that this was a conceptual system t hought out cons c iously by its users . I t  may 
have only been cons idered a s  "t he way it is done , "  a funct ional / st y l is t ic means to 
an end ; I bel ieve the emphasis  should be on the func t ional end o f  the above rat io . 
The funct ional sign if icance o f  the system present ed above is that it produces variably 
sharp edges , usually at least 10 0 to  9 0 0 • I have ob served apparently purposefully 
s t eeper edges but they have b een ext remely rare . 
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B ecau s e  f o r c e  is i nt roduced into the mas s  of the o bj ec t iv e  p iec e in a 
s y s t em a t ic f a s h io n  w it h  a I I t empla t e "  in t h e  mind o f  t he fab r i c a t o r , a c o n s is t e nt 
c o n f igu r a t ion of f l ake f ea t u r e s  i s  p r oduc ed a n d  ob s e r v a b l e  on the e nd p r oduc t .  T h e r e
f o r e , it is t h e s e  f e a t u r e s  whic h d e f in e  a ma n -ma d e  re mova l . One or two o f  t he f e a t u r es 
t o  b e  d i sc u s s e d  b e low wil l b e  found on a na t u ra l  r emo v a l . U n d e r  very ra r e  c i r c um
s t a nc e s  mo st o r  a ll t he man-caused f ea t u r es w i ll b e  r e p r o d u c e d  n a t u r a l l y , s in c e ,  a f t er 
al l ,  a l l  f r a c t u r e s  o f  i s o t rop i c  s o l id s  f o rm a cont inu i t y . In t h e  c a s e  of amb igu ous 
n a t u ra l  f r a c t u r e s , t hese occur when t he no rms inco rpo ra t ed i n t o  the human conc ep t ua l  
sys t em a r e  ra r e ly a nd rand o ml y r e p rod u c ed under n a t u r a l  c i rcums t an c e s . I t  i s  
i n t e r e s t ing i n  t h i s  r eg a rd t hat p s e u d o -wear o r  pseud o -r e t ou c h  o n  a r t i f ac t s  w i l l  
c a u s e  t h e  a r h c a e o l o g i s t  muc h mo r e  i n  t h e  way o f  hea d a c h e s  t han p s eudo- f la ke s , co r e s , 

o r  " cho ppers " wi l l . Th is is b ecaus e t h e  genera ll y ac u t e  e d g e  o f  a f la k e  c l os e l y  and 
na t u r a l l y  imita t e s t he pr econ d i t ions f o r  r emov a l s  und e r  t h e hum a n  conc e p t u a l  s y s t em .  

FLAK E FEATU R E S  D IAGNO S T I C  OF MAN -CAUSED REMOVALS 

T he s e  a r e  t h e f ea t u r e s p r o d u c e d  on f l a kes and nega t iv e  s c a r s  as a p ro du c t o f  
t h e  p a s sage o f  a n  a r c  o f  t h e  he r t z ia n  c o n e  t h r oug h t h e  O . P • •  T h e  c on s i s t en c y  i n  t h e  
way t h a t  t his a r c  i s  p a s s ed t h r ou g h  t he ma t e r ial s i s  respo n s i b l e  f o r  t h e  c on s i s t en t  
c o - o c c u r anc. e o f  t h e s e  f ea t u r e s  on ma n - c a us ed frac t u r e s . No t e  t hat t h e s e ar e " id ea l "  
d es c r ip t ions o f  t h e  f ea t u r es and t h a t  d i f f er e nc e s  in t he c r y s t a l l in e  ma t r ix o f  t he 
mat er ia l s  as wel l a s  p r e- ex i s t ing l in es o f  s t r e s s  wil l m a ke t h e s e  f ea t u r e s  mo r e  o r  
l e s s  o b s e rvab l e . 

B ULB OF FO RCE This phrase r e f er s  t o  the p r onounc ed c o nvex sw e l l in g  at the prox ima l  
e n d  and o n  t he ven t r a l  s id e  o f  any f la ke ( F ig u r e  1 ,  a - d : 5 ) . This f ea t ure i s  ne g a t iv ely 
r ep r e s en t ed o n  t he O . P .  ( C r ab t r e e  19 7 2 : 4 8 ) . The b u l b  i s  the dominan t r emnan t o f  t h e  
h e r t z  ia n co n e  p r o d u c ed b e f o r e  d i f f e r en c e s  in t he su r f a c e  mas s  o f  t h e c o r e  become t h e 
dom inan t inf l u e nc e in t h e  f lake r emova l .  
C RO S S - S ECTIONS The long itud in a l  c ro s s-s ec t i o n s  a r e  r e c u rv ed bo t h  n e g a t iv e l y  and 
po s it iv e ly ( F ig u r e  1 ,  c . e . f ) . The end -on-c ro s s - s e c t ion is smo o t hly c onvex po s i t ively 
a n d  smoo t h l y  c o nc av e  n eg a t iv e l y  ( F ig u r e  I ,  e ) . T h is mea n s t ha t  o n  an int e r io r  f lake 
o r second a ry co rt ex f l a ke the dorsal s ca r s  w il l  b e  concav e .  The t e rm , men is cus . has 
b een u s e d t o  d e s c r ib e  any c o nvexo -conc av ity . 
DORSAL RIDGES This phrase r e f e r s  in a g ener al s en s e  t o  any r id g e  on t he o u t e r  s u r f a c e  
o f  an O . P .  whic h e i t he r fortu it o u s l y  o r  p u rpos e f u l l y  gu ided a f l a k e r emo val an d is 
p r e s en t  d o r s a l l y  o n  a n  a r t ifa c t ( F i g u r e  1 .  a-d : 4 ) . Mo r e  s p ec i f ic a l ly t h is p h r a s e  
r e f e r s  t o  t h e  int e r s ec t ion o f t wo n e g a t ive fl ake sc a r s o n  t h e dorsal f a c e  o f  a f l a k e ; 
s ynonymous w i t h  a r r is . a nd int er f la k e  c r es t s . In t he l a t t e r  u s a ge t he con c e p t  mo r e  
c ommo n l y  a p p l i e s  t o  d o r s a l  r id g e s  o n  to o l s . 
ERAI LLU RE FLAKE This p h r a s e  r e f e rs t o  f l ake r emo vals s o l e ly f r om t h e  po s i t ive bulb 
o f  f o r c e which have t h e  ven t ra l pa rent f l a k e ' s  face as t h e ir d o r s a l  sur f a c e . Wh ile  
no neg a t iv e  s c a r  o f  t h e  e r a i l l u r e  f l a k e  i s  r e t a ined o n  t he n ega t iv e  bulb of fo r c e  
common ly t he e r a i l l u re f l a ke it s e l f i s  r e t a in ed a g a i n s t  t he n e g a t ive bulb of  f o r c e . 
The n e ga t iv e  era illu re s c a r on t he po s i t iv e  b u l b  o f  f o rc e  ha s r ip p l e s  and m in u t e 
f i s su r e s  o r ient e d c on c en t r ic a l l y  t o  some po in t o f  a p p l i ed f o r ce o r  t o  some a r ea on 
t h e pl a t f o r m of the pa r e nt f la ke ( f i g u re 1 d : J , g , h -z ) . Commo n l y  t 0c s e  f l a k es a r e 

o v a l  b u t  they may b e  o f  a ny s ha p e  t hough g e nera l ly w i t h a smoo t h  o u t l in e . T h i s  f l a k e  
is no t a l way s produc ed a nd h a s  n o  bu l b  o f  f o rc e i t s e l f ( i b id . : 60) . A t  t im e s  t h e r e  

m a y  b e  mo r e  t h an o n e  e ra i l i u r e  scar  o n  a b u l b . Th e t e rm is s ynonymo u s  w i t h  s e c o n d a r y 
f la ke s c a r . 
FI S SURES This t e rm r e f e r s  t o  " l ines o f  rad ii u s ual l y  o r ig in a t in g  a t  t h e ma r g i n s  o f  

-, f l a k e s "  a n d  ne g a t iv e  s c a r s  " a n d  d i r ec t ed t o wa r d s  t h e  po int of  fo r c e "  ( ib id . :  64 ) . 
Th e s e  f i s s u r e s  a r e  a l s o  f o und d irec t l y  a s s oc. ia t ed Id t h  t h e  po int o f  f o r c e  a n d  w i t h  
e r a i l l u r e sca r s  ( F igu r e  1 ,  a -d : 2 , g ) . Mo r e  t r au ma t i c i n t roduct ion s  o f  f o r c e  ma y 
produ c e  mo r e  pronounced f i s s u r e s . 
L I P  T h i s  te rm r e f ers to an o v e rh a n g i n g  p l a t f o r m  proj ec t ion found on t he ven t r a l  s id e  
;r-ma ny f l a k e s  ( F igure I , f ) .  U s u a l l y  a s so c ia t ed w i t h  a 9 0 f t  hammer t ec hn iq u e  t hough 
n o t  nec e s s a r i ly s o  ( ib id . : 7 4 ) . 



. . 

NDDE T h is t erm is def ined here for t he f ir s t  t ime and w ill hopefully prove t o  be 
us eful . I t  refers t o  t h e  area o f  the po int of force on the p l a t f o rm surface whic h 
is contacted by t he compressor ( F igure 1 n-z ) . The use o f  t he t erm in t h i s  paper is 
sl ightly d if f erent f rom wha t is cal led the po in t  o f  c ont a c t  by Cra b t r ee ( ib id . : 84 ) , 
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o r  I may be only elaborat ing on Crab t ree ' s  t erm . Commonly t he node fo rms a smal l ,  
hemispher ical ventral proj e c t ion to t he plat form . B iface t h inning flake s ,  for ins t anc e ,  
have an ell ipt ical node .  At t imes the pla t f o rm o f  t he erai11ure flake r emove s  a por
t ion o f  the nod e ' s  vent ral edge . There is usually a va r iable amount o f  ex t ra-no d e  
pla t form surfac e .  The amount o f  t his extra-no d e  sur face s eems t o  b e  d ep endent on t h e  
amount o f  plat form prepara t io n , the hardnes s  of t he c ompresso r ,  and the sho c k  o r  
suddennes s  o f  t he introduct ion o f  forc e .  Though very f ine and b r i t t le there should 
b e  a nega t ive r epresentat ion of t he node on t he D . P  • .  The a r ea o f  the no de is 
p ro bab l y  related to t he nature of the comp r es s in g  tool and the amount of force in it ia
t ing t he r emoval . I do no t t h ink t ha t  this is a cons is t ently propo r t ional relat ionsh ip . 
PLATFDRM T h is t erm refers t o  t he table or sur face area of t he D . P .  int o  wh ich f o r c e  
is in it iall y  int roduced ( F igure 1 a-d , f , g : 6 ,  n-z ) . Part o f  t his D . P .  plat form i s  
r emoved w i t h  eac h flake as it s ext reme proximal surfac e , o r  f lake plat form . The pla t 
f o rm is somet imes sha t t e red o r  c ru shed during f lake r emoval . 
RIPPLE This t e rm refers to c ompres s io n  r ings rad ia t ing from t he po int of appl ied 
force ( F igure 1 a-d : l) . A c omp ress io n r ing is a homog eneous s er ies o f  waves propa
gated t hrough an elast ic med ium and concen t r ic around the propagat ion po int . 

I f  the above fea t ures are p resent on a l it h ic s p ec imen and if it s con t ext i s  
minima l l y  good , then t h is s p ec imen is an a r t ifac t . By good context is meant , conser
vat ivel y ,  late pleistocene o r  mo re recent d e po s i t s  wh ere there is some r eason to 
expec t p rehis t o r ic human a c t ivit ies , even if only a f t er t he fact . Pre senc e in r iver 
g rav els is a reasonab le context s ince these depo s it s  were commonly mined for l i t h ic 
ma t e r ia l  as is ev id ent f rom the s t r eam-rolled c o r t ex ev id ent on the art ifac t s  f rom 
many s it e  collect ions . This case may no t hold true f o r  c entral T exas s t reams . 

Ano t her helpful ind icator in the d es ignat ion o f  a "core" ar t ifac t is t he 
p a t t ern ing o f  t he appa rent scar s . Wh ile one scar may des igna t e  an a r t ifa c t , obvious ly , 
t he mo re complex the b et t er . 

Yet ano t her useful ind ica t o r  o f  human int erven t ion is t he s iz e  o f  t he scar on 
the "core" a r t ifac t . This last s t a t ement is rela t ed t o  t he pseudo-wear o r  p s eudo
retouch which are very common in any a rchaeolog ical site c o llect ion . As the c omplexity 
of t he pat tern ing and the s iz e  o f  t he scars inc reases above a certain minimum s iz e  
s o  does the l ikel ihood o f  t he invo lvement o f  t he human a g ent . 

I have been purpo sefully va gue w i t h  t he last three ind icators s ince it is 
fel t t ha t  these data fal l out s ide t he ma in t hrust of this paper . They were int roduced 
b ec ause t hey could not be igno red . 

The f o llowing is then the def init ion o f  a l i t h ic art ifact accord ing to the 
d iscu s s ion pr esent ed in t h is paper . A l it h ic a r t i fa c t  is any l i t h ic spec imen wh ic h  
exhibits t he following f ea t ures o f  a c oncho idally f ractur ing semi-flu id s o l id e i t her 
po s it ively or negat ively : a bulb of f o rc e ;  r ipples ; f issures ; eraillure s c ar ( s ) ; a 
pla t f o rm ,  in pa r t ic ular with a l ip or a nod e ev id ent ; and a s inuous or recurved 
long itud inal c ros s- sec t io n ,  and an end -on c r o s s-sect ion which i s  smoo thly convex 
po s it ivel y ( v ent rally) and smoo t hly concave nega t ively (do rsally ) . Con t ext , scar 
pa t t ern ing , and scar s iz e  mu st also b e  t aken into accoun t . Note that some of these 
f eatu res ma y b e  absent , such a s  the erai1lure scar , f is sures , or a plat form l ip 
without a f f ec t ing the det erminat ion . Fea t ur es may a l so b e  obscured by the surf ace 
t ex t u r e  of t he ma t e r ial . Post removal b r eaka g e  may cause t he lo s s  o f  c er t a in f eatures . 

Na tural fractu res may exhib it a f ew o f  these featu res , b u t  will mo re l ikely 
exhib it ot hers some of wh ich will a p p ea r  t o  be rad ic al mu t a t ions of t he above-d iscus sed 
man-caused f ea t u res . Actually , t here a r e  probab l y  overall generic f ea t ures produc ed 
by a l l  frac t u r ing o f  iso t ro p ic ma t e r ia l s . The man-caused f ea t ures are probably t ho s e  
generic f eatu res mod if ied by a c ons ist ent s y s t em to fo rm a cons ist en t  mul t i-var iant 
clas s o f  f ea tu r es . 
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a .  Co r e ,  p lat f o rm t owa rd t o p  o f  pag e ; i l l u s t r a t e s  NEGAT IVE S CAR o n o b j ec t ive p ie c e  
f o r  f l ake d rawn in b - e . 

b .  Flake , plat f o rm t owa rd t o p  o f  page ; DORS AL VI EW . No t e do r s a l  l e f t lat eral d amag e  
wh ich oc c u rred d u r ing f lake r emoval . Al so no t e  d o r s a l  r id ge s  and r ip p l es , 
f i s su r e s  no t d rawn . 

c .  F l a ke ,  pl at fo rm towa rd to p ,  LONGITUD INAL C RO S S - SECT ION . No t e  s inuou s , r ecu rved 

ven t r a l  pro f ile , do r s a l p ro f il e  ob s c u r ed b y  d o r s a l  r id g es . Al so no t e  la t e ral 
d ama g e  in t h is v iew . 

d .  Flake , pl at fo rm t oward the t o p , VENTRAL VIEW . N o t e two era i l l ur e s ca r s , pl a t f o rm ,  

lat er al d ama g e , r ipples and f i s s u r es . 

e .  Fla k e , do r s a l  s id e  t o wa r d t o p , END� ON CROS S - SECT IONS a t  va r io u s  po int s along t he 
f lake . No t e  smo o t h  v en t r a l  c onvex i t y  and smoo th negat ive co ncav it ies do r sal l y . 

f .  Flake , plat f o rm towa rd t o p ,  l o n g i t ud ina l c ro s s- sec t io n . No t e small L I P  and 

r ec u rv ed , s inuous p ro f il e . 

g .  P ro x imal end o f  f la ke , vent ral v i ew . No t e ERAILLURE SCARS ; two min is c u l e s c a r s 
to t he v ent r a l l e f t  o f  ma in s c a r . In t h i s c a s e  ma in s c a r  r i p p les a r e no t o r iented 
expl ic it ly t o  the po in t o f  impa c t . 

1 .  r ip pl e s  

2 .  f is su re s  

3 .  era illure sc a r  

4 .  d o r s a l  r id ges o r  int er f la ke c r es t s  
5 .  bulb o f  f o rc e  
6 .  p lat f o rm 

h-m . S ix f l a kes , pl a t f o rms t owa rd t o p , do rs a l v i ews . No t e  CONTROL OF RIDGES OVER 
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FLAKE MORPHOLOGY IN PLAN VIEW . F igu r e s  k-l il lu s t ra t e t h e  oval s hap e o f  f l a ke s  

w ithout d o r s al r idges . Th is so r t  o f  un ifo rmi t y  wou l d  b e  expec t ed f rom t he pa s s ag e  

o f  a c one o f  f o r c e a r c  th r o ugh a n  is o t ro pic so l id w i t hout t h e  i n t e r f e r en c e  o f  d o r s al 
r id ge s . F ig u r e  m is t he med i a l  se c t ion o f  a f la ke t h e  d o r s a l  s c a r s  o f  whic h  a r e  
p e r p e n d icular t o  t h e  long a x is o f  the f lake . Th is i s  a n  examp l e  o f  the f a c t t hat 

two p ro n o u nced r ipples c an ha ve t he same g u i d in g  in f luenc e o v e r  f l a ke mo rpho lo gy 
t ha t  ac tua l d o rsa l r id g e s  c a n . 

n - p  F l a ke p l a t f o rms , c he r t , ven t ral r ig h t  ed g es t o ward t h e  t o p . No t e  vaguely hem is phe r 

ic a l  NODE p roj ec t ions o n  ve n t ra l s id e  with era i l l u r e  s c a r  d ivo t s  r emoved v e nt ra l ly . 

a d o t  has b een p l a c ed o p po s i t e  no d e c ent er impa c t  po in t . Al so no t e  ext ra-node 
pl a t f o rm s u r f ac e . Th e se a r e m i r ro r ima g e  imp reS S ion s  us ing a s t amp pad so t ha t  
l e f t a n d r ight a re r e v e r sed . 

q- z Fl a ke p l at fo rms , o b S id ia n , s ame o r i en t a t io n  a s  n-p . 

f l a ke i l l u s t r a t e d in b - e , t hi s f igu re ; not e damag e .  

t h e s e g l ass f l ake s . 

F ig u r e  q i s  p la t fo rm o f  
NODE i s  mo re p rono un c e d on 

+ F i g u r e  1 .  Fl a ked S t on e Art i f a c t  Fe a t u r e s . Al l exam p l e s  i l lu s t r a t e d  exc e p t  for n-p 
mad e  by t he au t ho r  f r om e a s t Orego n ob s i d ia n ; n-p a r e c h e r t . 



SUMMARY AND CONCLUD ING STATEMENTS 

Th e mec hani c s  o f  f ra c t u r ing i s o t ro p ic ma t e r ia l s  i s  t h e  s ame for a r t i f ic ia l  an d 
n a t u r a l  f r a c t u r in g . T h e  f in it e s e t o f  var iab l e s  r e s po n s ib l e  f o r  t h e na t u r e  o f  a ny 

f r a c t u r e  in s il i ceo u s ma t e r ia l s a re v a r ied v i r t u a l l y i n f in i t e l y  in na t u r e ; o p era t io n 

a l l y n a t u r a l  f r a c t u r e s a r e  r andom . Man - c a u s e d  f ra c t u r e s  a r e  non-random ; t he f in it e  
s e t  o f  var iab les a r e  va r i ed t o  c o nf o rm t o  a g en e r a l iz ed , in t ern a l l y c o n s i s t e n t  c o nc e p 
t u a l  s y s t em .  I bel ieve t h i s  conc e p t u a l  sy s t em i s  a s p ec i es w id e  " t em p la t e " r ela t ing 
t o  conc ho i d a l  f r ac t u r e . Al l huma n f l a k e  r emo va l s  s how a c o n s is t en t  s er i e s of f ea t ur e s . 
Some o f  t he s e f ea t u r e s  a r e  f un c t io na l l y  s e l ec t ed f o r , suc h as a c u t e  ed g es f o r  c u t t ing , 

a n d  t h e  c r ea t io n  o f  n ega t iv e s c a r s ; o t h e r s  a r e ac c id en t al by -produ c t s  o f  t he p hys ic a l 
p r inc ip l e s o f  f r ac t u r ing . T h e  l a t t er in c l ud e era il lur e s c a rs and f l akes , r ipple s t  
and f is su r e s . 

T h e r e  w i l l b e  an oc ca s io n a l  na tu ra l f ra c t ur e wh ic h  wil l exh ib it the f la ke 

f ea t u r e s  b y  a ma n- c au s ed r emo val w i l l  b e  r ec o gn iz ed . This w i l l  be b e c aus e t he na tu ra l  
p roc e s s es r e s p o n s ib l e  w i l l  have ran d o m l y  a pp r ox ima t ed t h e huma n  c o n c e p t u a l  s y s t em .  
Conve r s e l y , t h e r e w i l l  a l so b e  man-c a u s ed r emov a l s  w h ic h w il l  l a c k t h e  man- cau s ed 
f ea t u r e s . This  w i l l  b e  a c c id ent a l  and / o r d u e  t o  ch ild i s h  p l ayin g , or poor ma t er ia l . 

T h e  set o f  c r it er ia b y  which a r t if a c t s  c an b e  r e c og n iz ed is r ea l  in so f ar a s i t  
i s  t he phy s ic a l r e pr e s en t a t ion o f  t h e  mec han i c s o f  con cho id a l  f rac t u r ing . Al l o f  t he 

va r iab i l it y o bv iou s wo r l dw id e  and t hrou g h t ime in t ho s e a r t i f a c t  a s s emb lages pr o duc ed 

f rom t h e  f r a c t u r ing o f  i s o t ro p ic ma t er i a l s a r e  va r ia t ion s  o n  t h is same ba s ic theme . 
I ho p e  t ha t  t h i s pa p er has produ c ed some u s e f ul in f o rma t ion , and I welcome 

any f e edba c k  o r  c r it ic i sm t ha t  may b e  g en e r a t ed .  
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e t c . ) a l tho ugh d o ub l e  s p a c e d  typed draf t s  a r e  p r e f erred . We und ers tand , 
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p ro t e c t  La Tierra , yo u ar e encouraged to make a co p y  ( Xeroxing is ava i l abl e 

a lmo s t  everywhere) of yo ur wo rk . Tha t  way . if your manu s cr ipt is m i s p l a ced 
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pho t o s  or pa s te t h em on s h e e t s  wi th any thing except rubb er cemen t ; th is com

pl i c a t es our prep ara t i on o f f i na l  pub l i c a t ion copy . 
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