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EDITORIAL 

BELL VERSUS ANDICE: FURTHER COMMENTS 

Weber and Patterson' s ar ticle, "A Quantitative Analysis of Andice and Bell 
Points"  in the last issue o f  this journal raises some interes ting and impor tant 
is sues relating to how we use and study point types. Their data indica ted that 
there were signi fican t  di fferences be tween the two point types only for stem 
leng th and maximum thickne s s ;  in all o ther a t tributes, the two groups of point s  
were remarkably similar. 

Since the examples studied were selec ted for their di f ferences ( to repre
sent the two "types"), we would expec t some s tatistically signi ficant di f f er
enc e s .  But the real ques tion may no t be one o f  just techno logical or morpho
logical class o f  point. Weber and Pa t t erson point out that Calf Creek point s  
from Oklahoma and Mi s souri are also similar; o ther s ( c f. Parker and Mi tche ll 
1 9 7 9 ;  McKinney 1981) have sugge s ted tha t  Charcos points from Mexico may also be 
rela ted. 

Weber and Patterson as ser t in a recent let ter tha t  current typologie s "may 
have been ar ti ficially extrac ted from the extremi ties o f  a morphological and 
c u l t ur a l  con tinuu m "  By s e l e c ting exa m p l e s  for s t udy, we m a y  be foc using on 
minor di f f er enc e s  and no t s e eing t he und erlying common a li ty o f  t e c hno logy 
andmorpho logy . 

To test  this idea (a continuum ver sus discrete type s), these researchers 
need your help. They need to loca te addi tional examples of Bell, Calf Creek, 
Charc o s, and Andice point s, as well as specimens which are mixtures (or in ter
m e di a t e )  b e t w e en s u c h  " t y p e s. "  T hi s  i s  an i m po r t an t  pi e c e  o f  r e s e arch whi c h  
has con si d erab l e  i m p li c a tio n s  f o r  ho w w e  think abo ut a n d  s t udy prehi s toric 
point s. I f  you have any such s pecimens , please contact ei ther Carey Weber or 
Lee Patterson and he l p  them co llec t data which can reso lve thi s  issue. 

THE EDITOR 



NOTES ON SOUTH TEXAS ARCHAEOLOGY: 1985-3 

Thomas R .  Hester 

Form and Function: Hand Axes , Fist Axes and Butted Knives 

Early in the history of archaeology, a great deal of attention was paid to 
heavy, pointed, and crudely chipped st one tools commonly called "hand axes." 
The discovery of these specimens in association with extinct animals figured 
prominently in the acceptance of human antiquity in an otherwise unbelieving 
world. Even today, among the best kn own stone tools are the hand axes of the 
Acheulean tradition in the European and African Paleolithic. 

In late 19th century American archaeology, some enthusiasts began to write 
of an "American Paleolithic" based on the discovery of similar specimens in New 
Jersey. A debate ensued, put to rest finally through the work of W. H. Holmes 
of the National Museum of Man. His systematic studies of East Coast lithic 
quarries clearly demonstrated that the American "h and axes" were quarry 
blanks--early stages in biface manufacture. Here, then, is a case where form 
(Le., the European Paleolithic hand ax) had nothing to do with the antiquity 
of almost identical specimens in another part of the world. 

In another vein, the term "hand ax" became entrenched in the literature. 
It was a hand ax because it looked like a hand ax--perfectly shaped for the 
large end to fit in the hu man palm and then to chop away (on something) with 
the pointed end. Little attention was paid to this functional tag for many 
decades in Paleolithic research. A study by Kleindienst and Keller (1976) 
reviewed the situation, especially in regard to the motor skills of early 
hominid hand ax use, and concluded that there was still no evidence as to just 
how these tools were used. Doubtless such implements may have been used for 
cutting, butchering, scraping, digging, and, of course, chopping--sort of a 
Paleolithic pocket knife. An experiment in 1978 showed that a hand ax might be 
thrown, discus-like, as a projectile weapon (O'Brien 1984). Paleolithic spe
cialists have not rallied around these results! 

In various parts of the New W orld, artifacts of hand ax form have been 
found. For example, I studied a lithic collection from Tierra del Fuego (Chap
m an and Hester 1975), and it contained an artifact clearly of hand ax form 
(Figure l,c). Upon analysis, however, heavy dulling and us e was noted on the 
sides (Figure I,d), not at the tip. The tool was used in heavy cutting and 
sawing activities, not as a chopper or hand ax. 

In central and southern Texas, archaeologists have for years recognized a 
specimen of hand ax form in the Late Archaic (Turner and Hester 1985:203). J. 
E. Pearce (1935) called them "fist axes" and noted the similarity in form to 
specimens in Europe. This label stuck for almost 40 years, until Sorrow (1968) 
noted wear on the tips of the specimens that suggested knife-like use ("could 
easily be attributed to cutting of plants") and coined the term "butted knife." 
In that same year, J. B. Sollberger (1968) noted a "high gloss shine" on 
Central Texas fist axes and suggested they were used as "carcass cleavers," in 
mammal butchering. 

I t is clear, no mat ter what term one uses, that the Late Archaic tools 
(Figure 1, s, b) are not "fist axes." They often have elegantly chipped blades, 
with thin and finely retouched distal tips. Any ax-use would shatter the tool. 
Further, one can observe, even with the naked eye, a distinctive polish on the 
tips of many of these specimens. This glossy polish extends up both faces of 
the blade at times, someti mes seen on old facets after the tool has been 
resharpened. This kind of polish is usually linked to the cutting of meat-
perh aps to be expected on a tool used for butchering a large anim al, likely 
either deer or bison (the bones of both being common in Late Archaic sites in 
Central Texas). However, this is only speculation, for to my knowledge, there 
has never been a detailed microscopic wear pattern analysis, one that should be 
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F ig. 1. a ,  "but t ed bi fa ce" fro m  Cen t ral Texas (draw ing by K. Roemer , courtesy o f  Tur
ner and Hes t e r  198 5 : 203) ;  b ,  " f is t  ax" f ro m  41 UV 3 7 , Uvald e County , publ ished 
by T. R. Hes t e r , Pla ins A nthropolog i s t  15: 24 5 , 1970 ) ;  c ,  " bu t t ed kni f e" from 
T i e r ra d el Fuego ( Chapman and Hes t e r  19 7 5 )  w i th dulled a reas ind i ca t ed on tool 
edg es ; d ,  X4 magni f i ca t ion o f  dull ing on one tool edge. S pecimens a ,  b ,  and c 
illus t ra ted actua l  s i z e. 



acco mpan ied by replicat ive experimen t s. There are abundant samples o f  these 
too ls in archaeology labs and in private co llect ion s. This is clearly a s t udy 
that needs to be done. 
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COMPARATIVE ECOLOGIES : THE TEXAS CHAPARRAL 
VERSUS THE AUS TRALIAN OUTBACK 

Gran t  D .  Hal l  

THE SOUTH TEXAS BRUSH COUNTRY 

Southern Texas i s  a brush-covered, low relief region character ized by a 
semia r id cl imate producing hot, humid summers and mild winter s .  Majo r  compo
nent s o f  the brush commun ity include mesqu i te (Prosopis s p . ); several acac ias 
( blackbrush, A. amantacea, guaj illo, A .  ber landie r i, h ui sache, A. farnesiana, 
and catclaw, A .  gregg i) ; a var iety o f  cact i ( most impor tan tly p r ickl y  pear, 
Opunt ia l indhe imer) ; live oak ( Quercus virginiana) ; s piny hackberry ( Celt i s  
pal l ida) ; Texas per s immon (Diospyro s texana) ; Texas ebony ( Pithecell obium 
flexicaule) ; whitebrush ( Aloysia ligust r ina) ; cen izo ( Leucophyllum frutescens) ; 
and guayacan ( Parl ieria angust ifol ia) . Pecan trees ( Carya U l ino inen s i s) also 
g row along some of the creeks and river s of the area . With only two o r  three 
except ions, these spec ie s  produce seeds, beans, o r  fruit in abundance at cer tain 
times o f  the year . Such flo ral product s are a major source o f  food for wildl ife 
( Ever i t t  and Alan iz 1 98 1 ) . The above major componen t s  of South Texas plan t  com
mun i t ie s  are understoried by a wide range o f  grasse s, sh rubs, and o ther plant s 
yielding seeds, frui t s, foliage, and/or tubers ( root s), many o f  wh ich also serve 
as food so urces for wildlife and cattle ( Lehmann 1 9 7 5) . 

HOW THE BRUSH COUNTRY CAME TO BE 

The present wides pread and, in some cases, incredibly dense coverage o f  the 
land scape by brush spec ie s in South Texas i s  a comparati vely recen t phenomenon . 
E ar l y  Span ish explorers and later Anglo-European se ttlers have left record s 
describing a land tha t  was much more open (Weniger 1 984 : 60- 6 1, 142-1 44) . Prair
ie s and savannah s were extensive, and brush wa s confined to drainages and rocky 
or o therwise so il- poo r zones ( Inglis 1 964) . 

The spread of  brush spec ie s  throughout South Texas has been attr ibuted, in 
par t, to the int roduct ion o f  ho rses and ca ttle to the region in early h i sto ric 
times . Ref lec t ing the r ichness and extent o f  gras slands in South Texas, live
stock tha t escaped the Spaniards in the earlie s t  years o f  explora tion and colon
i zat ion proliferated into vast, un tended herds that ran wild in an un fenced 
domain ( K ilgore 1 983) . For near ly 300 years, these herds g rew and laid wa ste to 
the prairies th ro ugh overgrazing . In the 1800s, sheep were introduced and 
caused even more widespread dec imat ion o f  the gras slands. 

Range manager s have found tha t each t ime a pa st ure is overgrazed by l ive
stock, up to 50% of the so il's available nitrogen conten t i s  depleted ( Felker 
1 982) . Nit rogen conta ined in grass ea ten by l ivest ock becomes vola t i l i zed and 
is released into the atmosphere from the animals' manure . Af ter overgraz ing a 
pas ture two or three t imes, the her d s  ef fect ively e l iminated the available 
nit rogen in the soil, an element upon wh ich the g rass spec ies were heavily 
dependen t fo r v igorous growth . Lack ing nit rogen, the g rasse s  were unable to 
compete wi th the brush species, many of wh ich have the ability to " fix" or draw 
nitrogen from the a tmosphere and were thus able to move in to the n i trogen- poo r 
areas vacated by the gras s . Lives tock assisted in th i s  process by inges ting 
seed s o f  brush spec ies and then excre ting seed- fi lled manure in areas prev iously 
suppor ting grasse s . 

Unchecked range fires may also have aided in the main tenance of  preh i s t oric 
gras slands (Har r i s  1 966) . Fir ing caused e i ther by natural processes o r  se t 
in tent ionally by h umans ( Campbell and Campbell 1 98 1 : 1 7) would have benef i ted the 
pra iries by select ively retard ing growth o f  brush species. Eliminat ion o f  abor
ig inal po pula tions and the cont rol of range fires in histo ric t imes g reatly 
red uced the contr ibut ion of fires in controll ing brush spread. 



EVIDENCE FOR BRUSH S PECIES IN PREHISTORY 

Iden ti fications o f  carbonized wood samples recovered from recent archaeo
logical excavations in South Texas ( Ha l l, Black and Graves 1 982 ; Black MS ) have 
demonst ra ted tha t  cer tain major component s  of the modern brush community were 
present in the region at l east as far back as 3,000 years ago ( Dering 1 982 ; 
Jones MS ) .  Such samples include mesqui te, acacia, and persimmon .  

Rockshel ters and caves in regions immedia tely bordering southern Texas--the 
Trans-Pecos to the wes t  and Tamaulipas to the south--contain deposi t s  in which 
perishable residue s  o f  prehistoric human ac tivi ty are extremely wel l  preserved . 
Macrobo tanical remains ( MacNei sh 1 9 5 9; I rving 1 96 6 ) and the contents o f  human 
coproli tes ( Bryan t 197 4 ;  Williams-Dean 1978; S t ock 1983 ) provide convincing evi
dence fo r :  1 )  the l ocal existence o f  a wide varie ty of brush species in pre
hi s t o ric times, and 2 )  the aboriginal usage of products  from some of the se brush 
species as food . Comparing the South Texas si tuation to tho se of the Trans
Pecos  and Tamaulipas, the immedia te proximi ty o f  the regions, their similar cli
mates and plan t  communi tie s, and the generally comparable life styles o f  prehi s
to ric inhabitan t s  are significant factors . These similari ties permit the sur
mise tha t  prehi sto ric peo ple in southern Texas were relying on many o f  the same 
plant products as sources of food. 

CABEZA DE VACA'S OBSERVATIONS 

The archaeological record in South Texas is augmented by limited, but tan
talizing e thnohi storic data . The most impo rtant information was left  by Cabeza 
de Vaca, the resi lient Spaniard who wa s shipwrecked on the Texas coast in the 
ear l y  l 500s ( Campbell and Campbel l  1 981 ) .  He spent several year s wi th various 
band s o f  coas tal Indians, including groups tha t ranged over South Texas . He 
men tions many of the animal s represented in modern archaeological faunal assem
blages as having been prey to the peo ple he lived wi th . Cabeza de Vaca al so 
no ted tha t the native populations o f  the region relied heavily during the summer 
month s  on frui t  produced by the prickly pear cac tus (Opun tia lindheimeri ) .  
Consumption o f  mesqui te beans, ebony beans, and o ther uns peci fied " seed s" i s  
documented . The peo ple were also eating roo t s .  A s  Campbell and Campbell 
(ibid : 18 )  no te : 

Roo t s  o f  uniden ti fied plants were an important source o f  food during 
the winter month s, when many o ther food stuffs were no t available . 
Cabeza de Vaca says tha t the Mariame could no t have survived in winter 
wi thout roo t s . "Two or three" kind s of  roo t s  were dug by women . 
plants  wi th edible roo t s  were thinly distributed, hard to find, and 
dif ficul t to dig out . It is said tha t women searched areas around an 
encampment for distance s o f  two or three league s ( five to eight 
mil e s ), beginning the search a t  daybreak . Roo t s  were cooked for two 
days in some sort of oven, probabl y  a shallow pi t oven . Women spent 
considerable time each night preparing ovens for baking roo t s . Some 
roo t s  are de scribed as being very bi t ter and causing the abdomen to 
swell .  

Later Spanish se t tl ement o f  no rthern Mexico and southern Texas brought death to 
many native inhabitan t s  and drastic changes in traditional lifeways of  the sur
vivors . Mos t  later chroniclers did no t have bene fi t o f  Cabeza de Vaca's keen 
eye for de tail or in timate knowledge o f  aboriginal habits . As a consequence, 
little addi tional ethnohi storic data use ful to the problem considered here i s  
presently available for South Texas . 
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PREHISTORIC ABORIGINAL S ITES IN SOUTH TEXAS 

The re is archaeo l ogical evidence for the presence of human s in South Texas 
extending back almost 12,000 years in time (He ster 1980 ) .  During thi s entire 
span , the data indicate that abo riginal groups survived as highly mobile hunter s 
and gatherer s. The site s bearing evidence of prehi sto ric aboriginal settlemen t 
activit y are open , that is , there are no caves o r  rockshelters in the region. 
Thro ugh time , the humid climate and mechanical and chemical action of the soils 
on physical remain s in these open sites have had the combined effect of reducing 
vestiges of human activity to an as semblage of st one, bone , shell , and carbon. 
Within thi s array , stone ( chert too l s  and debitage , sandstone grinding imple
ment s ,  and hearth st one s )  and shel l  (from musse l s  and land snai l s )  are far more 
commonl y preserved than bone and carbon. Nevertheles s , the recovery and identi
fication of animal bones from a number of sites has provided substantial infor
mation concerning the kinds of animals that the people were hunting or catching 
for meat food. The shel l s  of mus se l s  and snails  supply evidence of additional 
easi l y  gathered meat food. As previously mentioned , carboni zed plant remains 
identified as mesquite, acacia , and per simmon have recent ly been recovered f rom 
archaeological depo sits in South Texas. Recognition of the se specie s as having 
existed in the region' s prehi sto ry does not prove whether o r  not peo ple were 
actua l l y  using mesquite or acacia beans for food , simply that they were avail
able as a potential food resource. However , another indirect line of evidence 
indicates the uti lization of plant foods by prehi storic peo ple in South Texas in 
the fo rm of numerous sandst one grinding s labs and mano s found on many of the 
site s. Research ha s thus far not revealed any direct evidence of what was being 
processed on these slabs. 

THE PROBLEM 

Studie s of contempo rary hunter-gatherer groups living in temperate and 
tro pical climate s have shown that plant s provide between 60 and 7 0% of the foods 
eaten ( Lee 1968 : 30-48 ) .  

The various lines of evidence discus sed above all point to the conclusion 
that the prehi sto ric inhabitants of South Texas also relied extensively on plant 
foods for their subsi stence . Yet , the archaeol ogical record in South Texas only 
provides us with some lumps of carbon and grinding implement s as indirect , but 
nevertheles s  tangible , evidence of plant food exploitation. Given the ethno
graphically demonst r ated impo rtance of plant foods to certain hunter-gatherer 
gro ups , the extent of such floral exploitation and it s archaeological recogni
tion 100m as current and extremely impo rtant problems in ongoing study of South 
Texas prehi story . Future progress in interpretation of prehi sto ric lifeways in 
southern Texas wil l  be heavily dependent on the extent to which methods can be 
devel o ped for identifying the floral food product s exploited by the region' s 
aboriginal inhabitant s .  

In ho pe s  of discovering some profitable directions for future research with 
respect to thi s prob lem in South Texas , we might review a po rtion of the exten
sive archaeo logical , ethnohi sto ric , and ethnographic literature concerning the 
abo riginal populations of Australia. The se data are particularly appropriate 
for study because of general similaritie s in : 1 )  climate ; 2 )  kinds of plants 
exploited ; and 3 )  the particular lifeways of the hunter-gatherer s who occupied 
arid portions of the Aust ralian continent. Hunter-gatherer adaptations in the 
American Southwest and in south Africa are al so equally relevant to the South 
Texas situation , but are not considered here. 

THE AUSTRALIAN PARALLEL 

Around the world from Texas , the g reat i s land continent of Aust ralia offers 
a remarkably diver se range of climates and landform settings ( see Figure 1) . 
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The continent was peo pled at least as early a s  40, 000 years ago. Austral ia's 
f i r st settler s--the Aborig ines--and the i r  de scendents existed throughout th is 
lengthy t imes pan as h unters, f i shers, gatherers. Their mater ial culture was 
lim ited, but obv iously e f fective and well adapted to the lives they led. Sev
eral type s o f  chi pped or g round stone tools, d igg ing sticks, s pears, h a fted 
ad zes, and v ar io us carrying dev ice s were among the most impo rtant tool s they 
posses sed ( Mulvaney 197 5 ;  Flood 1 983 ) .  

Two hund red years ago, the initial settlement o f  Australia by Euro peans 
occurred. As was so o ften the case elsewhere in the wo rld, Euro pean contact had 
a devastating impact on the ind igeno us po pulat ions of Australia . Through intro
duct ion of new d iseases, usurpation of terr ito ry, and out r ight slaughte r, the 
Abor ig ines were te rribly reduced in number s . Nevertheless, act ive and ob servant 
early explorer s and settlers left a wealth of ethnograph ic deta il concerning the 
lifeways o f  the Abor igines in early contact times . Further, certa in o f  the sur
viving abo r ig inal groups continued to live by traditional means and thus pre
served knowledge of their cultures for the future. 

In th is study, a selective rev iew i s  made o f  available lite rature dealing 
with speci fic aspects of Aust ralian abo r ig inal plant food explo itat ion . Kee ping 
in mind the part icular problems outl ined for South Texas, s pecial attention w ill 
be g iven to inf o rmation concern ing ut ilization o f  acacia seeds, root s and 
tuber s, and grass seeds . Methods of collect ing and process ing these product s 
and the po ssib il ities for the ir visibil ity in the archaeolog ical record will 
also be considered . 

ROOTS, TUBERS, AND SEEDS 

A comprehensive study entitled "Aborig inal Habitat and Economy " by Roger 
Lawrence (196 9 ), provides a wealth of info rmation concerning aborig inal subsist
ence pur sui ts over four general areas o f  eastern Aust ralia . The info rmation 
pre sented was gathe red from a wide var iety of  publi sh ed and unpubl ished records. 
The areas include an arid to semiarid mid-continental zone inco rpo rating the 
western hal f  o f  South Aust ral ia and much of the Northern Terr ito ry . In terms of 
its cl imate and gener al vegetat ional patterns, th i s  region o f  Aust ral ia most 
clo sely parallels cond it ions in South Texas . Two other areas stud ied by Law
rence inco rpo rate all of New South Wales and the inte r io r  reaches of southern 
Queensland . The fourth area is the Cape Yo rk Peninsula . 

For the dry region of central Aust ralia ( South Australia and the Northern 
Ter r itory), the record s show that the Aborigines were harvesting seventeen k inds 
of root s or tuber s, e ighteen varieties o f  acacia seeds, and th irty other k ind s 
of seed s ( ibid . : 7 6-82 ) . Roots and tuber s were unearthed with d igg ing st icks . 
Some could be eaten raw, but most were proce ssed by roast ing and/or pound ing 
before be ing eaten . Lawrence ( ib id. : 49 ) cites Strehlow ( 1 96 5 : 125 ) in a report 
"that 1 9  Ngalia peo ple remained at the o ne camp in the sandhills for many weeks 
and their protrud ing stomach s ind icated that they had been living largely on the 
yam of  Ipamoea costata for several month s . "  Records show that the various 
acacia seeds were roasted or parched and then ground into a meal or flour . The 
smaller seed s o f  sh rubs and g ras ses were collected in novel ways . Bird excreta 
contain ing the seeds m ight be gathered up. Branches or stems of the plants 
bear ing seeds were broken off and placed on hard, dry clay pans where beating 
released the seed s which were then scooped up . Certain other seeds were col
lected by ants and concentrated around nest entrances where they could be more 
easily picked up in large quantities. Husk ing, w innowing, parching or roast ing, 
and gr ind ing were methods o f  proces s ing smaller seeds . The resulting flour 
might be eaten as a pa ste or made into cakes that were cooked on a fire ( Law
rence 196 9:80-82 ).  Other items of the mater ial culture probably involved in the 
collecting and pro�ess ing of roots and seeds included vegetable- and fur-twine 
bag s, wooden d i shes, baskets, and wallet s  of skin and bark . "Gr ind stones were 
seen in many camps and consisted of sand stone slabs o r  similar mater ial . They 



were evidently not transported from camp to camp when the occupants moved" 
(ibid. : 66 ) • 

Another area studied by Lawrence was the region of southeastern Australia 
drained by the Darling, Lachlan, Murrumbidgee, and Murray Rivers. The abori
ginal groups living along these rivers were oriented much more to exploitation 
of aquatic resources than were people in central Australia. There appears to be 
less reliance 
on roots and seeds as food sources. Lawrence's tables show greatly reduced num
bers of these products for the region. The processing methods and tools used in 
harvesting and preparation are not substantially different from those described 
above for central Australia. 

PALM NUTS AND "THE BASIC LEACHING TECHNOLOGY" 

In the coastal regions of southeastern Australia and on Cape York in north
eastern Australia, Lawrence's study shows that numerous roots and tubers were 
exploited, but not quite as many seeds were utilized. Relative to the vegetable 
foods they relied upon, the Aborigines living in these two regions were disting
uished by the ability to detoxify a number of roots, seeds, and nuts that would 
otherwise have been inedible. In southeastern Australia, Macrozamia palm nuts 
required careful detoxification before they could be eaten. In Cape York, a 
variety of plant products required elaborate processing. Included among these 
were nuts of the cycad palm (Cycad media), the Moreton Bay Chestnut (Catano
spermum australe), the matchbox bean (Entada scandens), and portions of man
groves (Brugnieri rheedii and Avicennia officinalis). As Lawrence 
( 1 96 9:166- 1 6 7 ) notes: 

The preparation of these involved various sequences of cooking by 
roasting, steaming or boiling, breaking up by cutting, grating or 
crushing, and leaching by washing. The preparation of the Matchbox 
Bean was evidently so arduous, in relation to the results produced, 
that it was regarded more as a stand-by than a staple. However, this 
and the fruits of the Pandanus were important because they served to 
tide the natives over lean periods when other food was unprocurable. 

In a detailed study of cycad exploitation, Beaton ( 1 982 )  notes that evi
dence of cycad usage has been traced back as early as 4,300 years ago in archae
ological deposits of a rockshelter in Queensland. Recognizing the value of the 
methods permitting human consumption of otherwise toxic food substances, Beaton 
(ibid.:56) states: 

• . •  I ask is there such a thing as a tool we might term the Basic 
Leaching Technology? Are the complex leaching/drying/fermenting 
techniques for cycads only permutations of this fundamental tool which 
may be adjusted to fit prevailing availabilities in the environment? 
If so, then the leaching tool and knowledge of how to correctly use it 
would be an important addition to the hunter-gatherer tool kit, like 
the addition of a new set of weapons. 

Beaton goes on to discuss the adaptive benefits of leaching technology and sug
gests that the ability to make cycad nuts edible is what allowed large congrega
tions of Aborigines to convene in northeastern Australia at certain times of the 
year. 

AQUATIC ROOTS 

Gott (1982 ) ,  in an article entitled "Ecology of Root Use by the Aborigines 
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of Southern Australia," discusses a number of aquatic and terrestrial roots com
monly considered sources of food to the Aborigines. Plants studied include, 
from wetlands, the marsh club-rush (Scirpus medianus), water ribbons (Triglochin 
procera), and the bulrush (Typha domingensis). Commonly exploited dryland 
species were murnong (Microseris scapigera), orchids (Orchidaceae), cinnamon 
bells (Gastrodia sesamoides), greenhoods (Pterostylis sp.), and Austral bracken 
(Pteridium esculentum). Gott makes several interesting observations concerning 
plant foods and their use by the Aborigines. She notes (ibid.:60): "If a plant 
has been found to be edible, it could have been eaten .... The assumption that 
if one species of a genus is edible then other species of that same genus will 
also be edible should be treated very cautiously, since some genera ... contain 
both edible and poisonous species." Gott suggests that root plants should be 
thought of as "staple foods" due to their high carbohydrate content and their 
tendency to be available for a greater length of time each year than are most 
other plant products. The beating of bulrush (Typha) rhizomes after cooking 
serves to release nutritious starch from the fibrous matter inside the root 
(ibid.:6l). This, in addition to a tenderizing function, may explain why 
pounding was a common processing step in the preparation of roots for human con
sumption. 

MURNONG, EARTH OVENS, AND FLATULENCE 

Another article by Gott (1983) is devoted exclusively to "murnong" (Micor
seris scapigera), also called the "yam" or "yam daisy." Murnong has a small, 
edible tuber that was heavily exploited as a food source by the Aborigines. 
Prior to the introduction of livestock by the Europeans, murnong grew profusely 
over many areas of southeastern Australia. The tubers grew at shallow depth in 
loose soil and were thus extremely easy to gather. Cattle and sheep have grazed 
the species almost out of existence. Gott (ibid.:9) quotes three early accounts 
of how murnong was prepared. By one technique, the tubers were baked in a hole 
in the ground. Backhouse (1843) gave the following account: 

These roots are cooked by heating stones in the fire and covering 
with grass, laying the roots upon the grass, and a covering of 
upon them, and lastly, one of earth over the whole. 
roasted ... are said to be sweet, and are very delicious. 

them 
grass 

When 

In another cooking process, the tubers were placed in rush baskets that were 
then put into "ovens" overnight. Gott (19 83:9) mentions that the ovens were 
used so frequently for preparing tubers that they came to be called "mirrn'yong 
mounds." Though murnong can be eaten raw, Gott proposes that cooking of the 
tubers served to make them more digestible for humans and allowed more of the 
nutritious components to be absorbed into the body. The following quote from 
Gott (1983:11) deals with the abdominal swelling in humans resulting from inges
tion of root or tuber foods. 

Ingestion of tubers of Jerusalem Artichoke by Europeans is frequently 
responsible for the production of flatulence or cramps. Dredge 
(1839:9) noted the "large belly which all the native children have 
from their feeding continually on Paraam ... Murnong, Gum, etc.". This 
flatulence indicates anaerobic breakdown of the inulin by colonic bac
teria, with the formation of volatile fatty acids, which may then be 
absorbed in the colon, and thereby possibly contribute to energy 
requirements. 

It will be recalled that Cabeza de Vaca observed such a condition among the 
Indians who ate cooked roots in South Texas. Gott (ibid.:11-12) speculates that 
aboriginal murnong harvesting techniques probably tended to promote the growth 



and spread of the plant . At any rate , thousand s of  year s o f  murnong explo ita
tion by the Aborigines apparently had no adverse impact on the surv ival of the 
spec ie s ,  but domesticated Old World an imals almost el iminated it from the Aus
tral ian scene in less than 200 years . 

GRASS SEED HARVESTS--AN ARID-LAND ADAPTATION 

Aboriginal use of grass seed as a food source in the Darl ing River region 
of  southeastern Aust ralia has been considered by Allen (1974 ) .  The Bagundji 
were among the people included in Lawrence's (196 9 )  study and , as already d is
cus sed , were st rongly or iented to food product s prov ided by the river . As made 
apparent in Lawrence's survey , Allen ( 1 97 4 : 31 3 )  observes : 

Seed collection in Aust ralia is predominately an arid land adaptat ion 
( Megg itt 1964 : 30 ) .  In the collections of  the State museums most 
grind ing stones are from the dry inter io r ,  areas rece iv ing a rain fall 
of 300 nun .  or les s . In wel l  watered areas like eastern or no rthern 
Aust ral ia , p lant s were ut il ized more often for the ir fruit s , nut s  or 
tuber s than for the i r seeds ( Meggitt 1964 : 30 ) . 

Grass shoot s bear ing seeds were cut wh ile the seeds were st ill green and then 
stacked in heaps . As the seed dried , it fell into concentrat ions below the 
stacks and could be more efficiently collected . The Bagundji sto red grass seed 
in skin container s and wooden d i sh e s . The seeds were ground on 

large f lat stone s with e ither a single or double depressio n .  Gr ind ing 
was generally done with water and the resulting dough was eaten raw o r  
cooked in the ash e s  o f  a fire . During the seed harvest season the 
grind stones were carried by the women from camp to camp . At the end 
of the season they were left at a favorite camping ground ( Al len 
1974 : 315 ) .  Archaeolog ical evidence ind icate s that seed process ing was 
occurr ing as long ago as 15 , 000 year s in the Darl ing Basin 
( ib id . : 3l5 ) .  

IMPLICATIONS OF THE AUSTRALIAN DATA FOR SOUTH TEXAS 

Relat ive to the problems concerning the character and extent o f  vegetable 
food exploitation among the preh i storic inhab itants o f  South Texas , the Austra
l ian ethnographic data prov ide certa in use ful insight s .  The Aborigines in any 
g iven region of eastern Aust ralia relied upon a d iver s ity o f  plant food s ,  but 
d id not neces sarily ut i l i ze every potentially ed ible plant product available in 
the ir area . There was a hierarchy to the plant food product s with some being 
highly des irable and heavily rel ied upon when available . Other , less desirable 
plant food s were used mostly only in times when preferred food s were in short 
supply o r  unavailable .  

The Aborigines used the seed s from a remarkable array o f  Acacia specie s . 
Most were roasted and ground be fore be ing eaten . In South Texas , the presence 
of four specie s  of acacia in the modern brush conununity--all heavy seed pro
ducer s--suggest s  a valuable and inexhaust ible source of one kind of food to pre
h i st o r ic humans . The fitness of the se var ious acacia seeds for human 
consumpt io n  is presently unknown and must be determined . As Gott (198 2 ) ha s 
warned , the ed ib ility o f  product s from one spec ie s in a genera does not automat
ically mean that product s from other species in that same genera will be fit for 
human consumpt ion . Extensive ut ilizat ion o f  acac ia product s in Austral ia cer
ta inly does not permit the untested conclus ion that South Texas Indians used 
them as well . The Aust ral ian data simply ind icate that there is a st rong po ss i
bility of acac ia seed exploitation that , assuming absence of toxic substances 
e ither naturally or after rud imentary proces s ing , the South Texas peoples would 
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probab l y  have taken advan tage o f. 
The Aus t ral ian e t hnog raphic data show t ha t  the Aborig ines rel ied exten

sively on cer ta in roo t s  and tubers a s  a food sourc e in al l areas o f  eastern Aus
tra l ia . Some o f  t he s e  produc t s  could be eaten d irec tly f rom the ground , but it 
was more commonl y the prac t ice to toa s t  and /or pound roo t s  and tubers before 
the y were ea ten . Researchers in Aus t ral ia ind icate tha t  there are three reasons 
fo r thi s proc e s s . The se inc lude improv ing palatabi l i ty , e l iminat ing tox ins , and 
free ing nut r i t ive sub stanc e s  tha t  might no t o the rwi se be ab sorbed in the human 
d iges t ive trac t . The abdominal swe l l ing no ted by Cabeza de Vaca among the roo t
ea t ing Ind ians o f  South Texas i s  apparently a common cond i t io n .  The s ymptoms 
are recorded in the Aus t r alian e t hnographie s and Got t  ( 1 983 ) ind icates t ha t  the 
swell ing is a na tural by-produc t of the human d ig e s t i v e  proc e s s . The range of 
tube r s  and roo t s  used by t he Aborig ine s sugg est t ha t  vir tually all types of 
und erground plant par t s  available in South Texas mus t be considered as po tential 
sourc e s  of human food un t i l  such t ime as t hey are determined to have toxic pro p
er t i e s  tha t  can' t  be el imina ted by roas t ing ,  pound ing, and /or leaching . 

Grass seed s were ano ther food source heav ily explo i ted by the Aus t ral ian 
Aborigines . The highly imag ina t ive technique s used by the Aborigines to e f f i
cien t l y  gather smal l grass  seeds i s  in st ruc t i v e . A s s uming tha t  grass land s were 
more extensive in prehistor ic South Texas , grass seed i s  certain l y  a resource 
tha t  should be taken into serious cons iderat ion as  an importan t food to the 
reg io n ' s prehi s tor ic people . 

An ex tremely impor tan t l e s son taught by the Aus t ral ian Aborigines  i s  t hat 
roo t s  or  seeds c anno t  automat ically be c l as sed as un f i t  fo r human consumpt ion 
because they con ta in toxin s  or un pleasant qua l i t ie s  in the i r na tural state . The 
Aborigines have shown a remarkable apti tude for remov ing tox ic substances from 
such food sourc e s . Cycad and Mac rozamia palm nut s are extreme examples o f  the 
po ten t ia l s. Beaton ( 1 982 ) jus t i f iably empha s i ze s  t he impo r tanc e of t he Basic 
Leachin g  Tec hno logy as a great adap t ive advanc e among prehi storic peoples. The 
l e s son fo r South Texas w i th respect to tuber s ,  beans , and seeds i s  tha t  de ter
mination o f  f i tn e s s  for human consumpt ion mus t take in to accoun t  the po ssi ble 
ben e f i c ial e f fec t s  of leaching techno logy before a conclus ion i s  reached abou t 
any produc t .  Leaching technology wa s certainly known by Cal i fornia Ind ians and 
i t  i s  l ikely t ha t  the me thods were known el sewhere in the Amer ican Southwest as 
well . Jone s ( 1 98 1 ) ha s in fe rred leaching technology fo r processing oak acorns 
for the Texas h i l l  country . 

The Aus t ral ian e thnographies  lend l i t t l e  hope for archaeolog ical recogni
t ion v ia the kind s o f  recovery and analy s i s  procedures now usually per fo rmed on 
prehi s tor ic s i t e s  in southern Texas . The harves t ing equi pment--digg ing s t icks, 
bag s , ne t s , baske t s ,  and bowls-- i s  pe ri shable. The processing and cooking tech
nology leaves no read ily d i s t ingui shable sign s  wi th t he impo r tant exce pt ion of 
s tone gr ind ing implemen t s . Re ported use of gr ind ing slabs in both pound ing or 
c rushing and grind ing capa c i t ie s  sugges t s  t ha t  careful s t udy o f  pa t te rns o f  wear 
on a large sample from widely scat tered s i  t e s  might yield suggestive  resul ts. 
O therwise , however, i t  appear s as i f  rema ins o f  t he ma terial cul ture hold l i t t le 
promise for learning more about plant food use in prehi s to r ic South Texas . 

FurURE RESEA RCH 

Based on the data from Aus tralia , t he following areas of re search hold the 
bes t  poten tia l  for increas ing our knowl edg e of f loral produc t explo i t a t ion in 
South Texas preh i s tory : 

1) Analys i s  o f  carbonized remains should cer tainly be continued. When 
carbon is recov er ed , e s pe c ially f rom " hearth"  features , samples should rout inely 
be subm i t ted for spec ies identi fication. Whe re the amoun t of carbon recovered 
is adequate for rad iocarbon assay , t he a ssay work ( a  destruc t ive proce s s )  should 
be done onl y  a f t e r  spec ies iden t i f i c a t ions have been a t tempted . The maximum 



potential for carbon is realized when it yields both a radiocarbon date and a 
species identification. The knowledge of when a plant species existed in pre
history can be just as important as knowing when a culture existed. 

2) More attention should be given to grinding slabs (metates) and grinding 
stones (manos). I cannot say with certainty that careful examination of these 
artifac ts will ultimately yield useful resul ts. However, if enough specimens 
are studied, significant patterns of wear may eventually reveal themselves. The 
overall morphology of the grinding facet, the wear perceptible on the surface of 
the facet (both macroscopically, such as pecking or grooving, and microscopi
cally, as striations), and the direction of grinding motion (circular, back and 
forth, or pounding) are kinds of observations that may tell something about what 
was being processed. Scrapings from the surfaces of grind ing facets should be 
analyzed with the idea in mind that phytoliths, pollen, and/or other organic 
residues derived from the material processed remain on the stone. 

3) An exhaustive survey of the root, bean, nut, seed, and foliage products 
that are (or were) available in the region must be made. Each product needs to 
be tested for toxicity as well as for nutritional value and palatability. Some 
number of the products can probably be eliminated from further consideration, 
but only after the possibility of rendering fit by leaching technology has been 
considered. For each floral product determined suitable for human consumption, 
a comparative collection should be built. Plant parts (stems, epidermis, nut 
shells, seed pods, husks, nut/seed meats, etc.) should be carbonized and studied 
for the characteristics that would permit identification of archaeological spec
imens. These plant parts should be studied for the distinctive phytoliths they 
may contain and "fingerprinted" according to their chemical and/or elemental 
constitution. Though probably the most difficult goal to reach from a technical 
standpoint, phytoliths and chemical/elemental "fingerprinting" will ultimately 
prove to be the most rewarding areas of research in the effort to identify plant 
foods used in South Texas prehistory . 

4) The Australian Aboriginal data point to the feature commonly identified 
archaeologically as the "hearth" or ··oven" as a place where plant foods were 
often concentrated, processed, and prepared just before being eaten. Matrices 
in and around such features in South Texas prehistoric sites are the ones that 
should receive the most careful scrutiny. In recommending these features for 
study, I am not suggesting that "hearths" and "ovens" are the only places within 
sites where vestiges of plant foods might be detected. Besides being food prep
aration "hot spots," these features offer to the field archaeologist the one 
great advantage of immediate visibility. They are things that we can actually 
see in the ground and can reasonably suspicion were used for plant food prepara
tion. 

Three things should be done with the matrix in and around hearth or oven 
features. Large pieces of carbon should, of course, be collected and carefully 
packaged for species identification and/or radiocarbon assay. Small matrix sam
ples (three or four 16-dram vials would be adequate) should be saved for pollen, 
phytolith, and chemical/elemental analyses. Bulk matrix samples (consisting of 
virtually all of the matrix in and immediately around the feature) should be 
collected for processing using flotation recovery techniques (Davis and Wesolow
sky 1975; Story 1980; Black and McGraw 1985). Recovery by flotation is aimed 
primarily at minute carbonized remains and animal bones that cannot be collected 
(intact, or at all) by usual dry s�reening techniques. 

THE CHALLENGE 

Much of what has been suggested above in terms of future research involves 
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complicated, highly technical studies that can only be accomplished by dedicated 
specialists possessing appropriate know-how and access to sophisticated instru
ments and laboratory facilities. I harbor no illusions about how difficul t it 
will be to follow the research course charted here. It has been within the 
capabilities of modern science to do what is proposed for some years now. What 
has been lacking are the financial resources that would support specialists in 
what will undoubtedly be a protracted and complex struggle. However, the poten
tial is there. 

The necessary specialized research is beyond most of us who work in the 
field of South Texas archaeology. In the meantime, there are some things that 
all of us can be doing to pave the way for realizing the full potential of 
future research into prehistoric utilization of floral products. For the var
ious kinds of research presented, it is within our present means to: 

1) collect samples of large pieces of carbon for species identifica
tion and radiocarbon assay, 

2) begin the systematic study of grinding implement wear patterns, 
3) collect scrapings from the working surfaces of grinding imple-

ments, 
4) survey the food products yielded by South Texas flora, 
5) collect matrix samples from hearth and oven features, and 
6) institute flotation recovery techniques. 

As is apparent, these measures mostly involve the collection of materials that 
would be available in the event that circumstances someday allow for special 
analyses to proceed. In the areas of radiocarbon assay, pollen analysis, and 
carbon species identifications, qualified specialists and facilities are avail
able at The University of Texas at Austin (Dr. Salvatore Valastro - Radiocarbon 
Laboratory) and at Texas A&M University (Dr. Vaughn Bryant, Dr. Richard Hollo
way, and others - Departments of Anthropology and Botany). If you have the 
money, and they have the time, it is presently possible to have radiocarbon 
assays run and to have species identifications attempted on carbonized botanical 
remains. The fact that few other people are actively involved in the types of 
research discussed above should not prevent us from exploiting the recognized 
potential insofar as we are able. We must wait patiently for the time when 
specialized research becomes feasible. Pending such developments, we can rest 
secure in the knowledge that we are doing all that is realistically possible to 
facilitate this research in the future. 

Allen, H. 
1974 
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FACIAL RECONSTRUCTION OF A LOWER PECOS SKULL 

Roberta McGregor 

ABSTRACT 

App lying a r e s t o ra t ion techn ique used in forensic anthro pology , a r t i s t  
Be t t y Pat Ga t l i f f  recen t l y  rec onst ruc ted the f a c e  o f  a Lower Pecos man who se 
ske l e ton had been recovered dur ing the Shumla excavat ions in 1 9 3 3 . 

BACKGROUND 

In 1 9 3 3  t he Wit te Museum in San Antonio s ponso red excavat ion o f  a ser ie s  o f  
nine rockshe l te r s  known as the " Shumla Caves " i n  Val Verde Coun t y ,  Texas ( Mar tin 
1 93 3 ;  S c hue t z  1 95 6 , 1 95 7 , 19 6 1 , 1 9 6 3 ) .  Prehi st o r ic peo ple l ived in the Lower 
Pecos area whe r e  the Dev il ' s and Pecos River s enter the Rio Grande , f rom a t  
least  9000 B . C .  t o  about A . D .  1 500 . 

ANTHROPOMORPHIC RESTORATION 

Be t ty Pat Gat l if f ,  of No rman , Oklahoma , is a pioneer in the field of 
r e s t o r ing phys ical appear ance of ske l e ta l  mater ial s .  She comple ted her f i r s t  
fac ial recons t r uc t ion in 1 9 6 7  whi le employed by t he Federal Av ia t ion Admin i s t ra
t ion . NOW , 18 year s later and reti red from the FAA , Ga t l i f f  wo rks regularly 
with po l i c e  depar tmen t s  nat ionwide in the iden t i f icat ion of homic ide vic t ims . 
The Shumla sku l l  i s  her 9 6 th facial r e s t o ra t ion . 

RECONSTRUCTION PROCES S  

Succ e s s ful recons t ruc t ion depend s f i r s t  upon replicati ng the soft  t i s sue 
depths cover ing a sku l l  which determines the shape of an indiv idual ' s  face . 
T i s sue thic kne s s  c omb ines t he s i z e  o f  the muscle , f a t t y  t i s sue , and skin thick�_. 
ne s s  in one measuremen t .  S ince the t i s sue depths vary accord ing to sex and 
race , Ga t l i f f  wo rks in col laboration wi t h  phys ical anthro po log i s t s .  Dr . David 
Glas sman , a phys ical an thropolog i s t  of Southwe s t  Texas S ta t e  Univer s i t y  at San 
Marcos , iden t i f ied the Shumla sku l l  as t ha t  o f  a Na tive Amer ican approximately 
thirty year s old when he d ied about 1 500 year s ago . 

S ince no data about t i ss ue thickne s s  exis t s  for prehi s to r ic popul a t ions , 
Gat l i f f  used t i s sue thicknes s  cha r t s  compiled by Kol lmann and Buchly in 1 898 
( Figure 1 ) . 

Ga t l i f f  f i r s t  g lued d irec t ly on the skull , a t  26 selec ted landmarks , smal l 
cyl inders c ut from rubber erase r s  which correspond to the average t i s sue depths 
a t  tho se po ints ( F igure 2 ) . Us ing t he cyl inde r s  a s  contour guides , Ga t l i f f  t hen 
bui l t  up the face wi th non-drying modell ing clay ( F igure 3 ) . S o f t  t i ssue fea
tures wh ich ha ve no correla t ion wi th the underlying bone ( e . g . , shapes o f  e ye
l id s , the lower par t  of t he no se , ear s , mouth wid th , and l i p  thickne s s ) pose 
spec ial problems t ha t  challenge the ana tomical knowledge , a r t i s t ic j udgmen t ,  and 
expe r ience of t he ar t i s t . Whi le d i f f icul t , t he se problems can be solved system
a t ically ( Ga t l i f f  and Snow 1 97 9 : 27 ) .  

Hai r  style i s  ano ther very d i f f icul t feat ure to replicate . Ga t l i f f  based 
the ha ir st yle on two we ll-preserved mal e s  recovered from the Lower Pec o s  area . 
One , in the private collec t ion o f  Guy Skiles o f  Lang try , Texas , came from 4 1  VV 
656  ( Turpin and Henneberg 1 985 ) .  Thi s ind iv idua l , known as the " Skiles mummy , "  
retains a l l  of h i s  ha ir . Nola Mo ntgomery , an ar t i s t  wi th Texas Parks and Wi ld
life , recons t ructed the face in a drawing which Tur pin and Henneberg reproduced 
in the ir paper ( ib id . ) .  Ga t l i f f  a l so used the Wi t te ' s  Bur ial No . 1 1  f rom Shum1a 
Cave 5 .  Mar t in ( 1 93 3 : 22 )  describes t h i s  man ' s hair as " undres sed and shaggy , 
fall ing below t he earlobes on the sides . "  
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F igure 1. Average t is sue thickness . (Adapt ed f rom Kollmann and Buchly , 1898 . ) 
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F igure 2 .  Recon s t ru c t ion proc e s s  with a layer o f  non-dry ing c lay ; th icknes s  o f  
mus c l e  and skin layer approx ima t ed with c y l inders cut t o  thickne s s  
f r om F igure 1 .  



EYE : The out er point of t he cornea is  approximat ely t angent t o  a line 
drawn from superior to inferior margins of the orbit ; the apex of 
the cornea is at the j uncture of two lines :  one from t he maxillo
f rontale t o  the ect oconchion--the other bisecting the orbit . 

NOSE : WIDTH is  comput ed : blacks--nasal aperture + 16 mm ( 8  mm each side) ; 
whit es--nasal aperture + 10 mm ( 5  mm each side) . P ROJECTION i s  
approx imately three times t he l ength o f  t he nasal sp ine . 

MOUTH : Aligns with centers of socket s and widest point s of chin . 

EAR : Length ( from top t o  bottom) roughly equal to no s e  l ength. 

Figure 3 .  Reconstruction of soft tis su e  structures . 
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F igure 4 . S hurnla Cave Man o f  the Late Archa ic Lower P ec o s  ( c irca A . D . 4 5 0) 
recon s t ru c t ed by B e t t y  P a t  G a t l i f f . 



RECONSTRUCTION RESULTS 

F inal results  of the reconstruc t ion process are shown in F igure 4 .  The 
face of this adult Shum1a Cave man would be easily recognized by his  friend s and 
family o f  the Late Archaic Lower Pecos ( circa A. D .  450) . We know this from Gat-
1iff' s work with modern homic ides where fr iends and relatives have iden t i f ied 
v ic t ims from her reconstruc tions . In the present pro j ec t ,  her talents  have been 
app l ied to a s pec imen from the prehi s to ric era . 
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A REPORT ON THE HAIDUK S ITE BURIALS 

Robert R. Harr ison 

ABSTRACT 

F ive Karnes County bur ia l s  were analyzed at the Center for Archaeo l og ical 
Research at The Un ivers ity of Texas at San Antonio . The burials were l ocated on 
Rudy Ha iduk' s property near Fal l s  City , Texas . These bur ial s  cons i sted of the 
incomplete and fragmented rema ins of one undetermined , two probable mal e ,  and 
two female Nat ive Americans . One of the bur ials is Late Archa ic based on asso
ciated Marcos po int s . The others have no associated art i facts and thus the ir 
t ime o f  o r igin is unknown . Informat ion wa s obtained on the health status , diet , 
and phys ical stature o f  these ind ividua l s . 

INTRODUCTION 

Several year s ago wh ile checking a fencel ine , the landowner , Mr . Rudy Ha i
duk , not iced part o f  a human skull in a bulldozer cut that paralleled the fence
line . Subse quen t invest igation and excavation by Mr . Ha iduk and a friend 
revealed a partially intact bur ial ( des ignated as Bur ial 1 ,  41 KA 2 3 ) and more 
than 50 art i f act s were recover ed . Late r , wh ile excavating a stock tank , Mr. 
Haiduk unearthed several more bur ial s  on h i s  propert y .  The se bur ial s ,  along 
with the f i r st spec imen , were loaned to the Center fo r Archaeolog ical Research 
at The Un iver s ity o f  Texas at San Antonio fo r analys i s , dur ing the winter and 
spring of 1 9 8 5 . For a descript ion of the art i fact s recover ed with Bur ial 1 ,  see 
Mitchell , Chandler and Ke l l y  ( 1 984 ) .  

Prev ious archaeolog ical wo rk in Karnes County h a s  been l im ited . Calhoun 
( 1 9 7 9 ) ,  Ke l l y  and Highley ( 1 97 9 ) ,  McGraw ( 1 9 7 9 ) , and Mitchell et a l . ( 1 984 ) have 
re ported excavat ions or surveys of var ious portions of the county . None o f  
these report s  have indicated any extensive preh i storic occupat ion in Karnes 
County , and no preh i storic bur ial s  have b een documented from Karne s County prio r  
t o  the Ha iduk bur ia l s . 

THE S ITE 

The Rudy Ha iduk s ite is l ocated approximately one mile southeast of  Fal l s  
Cit y  in Karnes County ( Mitchell  et a l . 1 9 84 ) .  The San Antonio River is o n  the 
southern border of the s ite , and Marcel inas Creek i s  to the we st . The terrain 
slopes upward no rth o f  the San Antonio River to a rolling upland. The r iver and 
creek marg ins are covered with a thicket o f  oak , elm ,  mesquite , and pecan trees 
intermixed with brush and weed s .  The upland i s  g rassy with clumps of oak and 
mesquite . 

The v icin ity has extensive amount s o f  burned rock , mus sel shell , and l ith ic 
debris eroding through the topso il . The l andowner has recovered pro j ec tile 
po int s from th i s  part of  his pro perty rang ing from Pal eo- Ind ian to Early His
to ric types ( Haiduk , per sonal communicat ion , 1 9 85 ) .  

THE BURIALS 

The first skeleton ( Bur ial 1 )  was l ocated on the second terrace o f  the 
no rth bank o f  the San Antonio River . The skeleton wa s found in a flexed po si
tion with the head toward the southwest (toward the r iv er ) . Reported ly , the 
remains were in a prepared pit , the floor  o f  the pit be ing covered with fine 
wh ite sand ( Mitche l l , et al. 1 984 ) .  

The other burials were recovered from the upland portion o f  the Haiduk 
prope rty. They were l ocated approximate l y  300 meter s  no rth and east o f  Bur ial 1 
and were in close prox imity t o  each othe r .  Two o f  the buria l s  were close 



toge the r and in a prone , extended po s i t io n .  The ir heads wer e  pOinted in a 
southerly d ir ec t ion . Another burial wa s in an upr ight flexed po s i tion fac ing 
south toward t he r iver . I t  wa s l oca ted approximately 75 me t e r s  east  of t he 
f i r s t  two bur ial s  ( Ha iduk , per sonal communicatio n ,  1 9 85 ) .  It i s  uncertain as to 
which ac tual bur ial s i t e  correspond s  to  which o f  t he lat ter bur ia l s .  Ne i t her 
d e ta iled excavation no t e s  no r area ske t che s o f  t he bur ials were made at the t ime 
o f  excavat ion . 

CONDIT ION OF BURIAL REMAINS 

Upon d i s in te rmen t , the remains were placed into four gal l on glass j ar s  
along with samples o f  t he a s so c ia ted rocks and rein te r red for a per iod o f  t ime . 
Many po tentially d iagno s t ic bone s wer e  bad ly f r agmen ted . Each burial was id en
t i f ied at the t ime of reintermen t by p l ac ing an edge-no tched penny into the j ar . 
One notch s igni f ied Bur ial 1 ,  two no tche s  s ignified Bur ial 2 ,  e tc . At some t ime 
be tween arr ival a t  the CAR laboratory and the autho r ' s  acqu i s i t ion o f  cus t ody o f  
the remain s , t he c ran ium of Bur ial 1 had been par t ially rec ons t ruc ted , along 
wi th some of the associa ted long bones . The o ther bur ial s  were s t i ll in the ir 
original j ar s . 

The c ond i t ion o f  t he bones varied from very badly weathered , fragmented , 
f r iable , and unrecognizable to moder a tely good cond i tion . Many o f  t he l ong 
bone s exhi b i ted areas of extensive rodent-gnawing . Evidenc e o f  excavat ional and 
post-excavational f rac tur ing , a s  o ppo sed to antemor tem t rauma , was relatively 
easy to demons t ra te . Fresh green bone , when sub j ec ted to s t r e s s , o f ten frac
tures and s p l inters along uneven plane s , leaving a j agged or  s pl intered appear
anc e . In contra s t , seasoned dry bone , when sub j ec ted to the same s t resses will 
often present a c lean , even frac ture l ine . In add i t ion , bone frac tured dur ing 
or after  excava t ion of ten di s plays a l ighter coloration along the cortical edge 
o f  t he f rac ture than does bone frac tured a t  the time o f  intermen t or  po s t  inter
men t . All bur ial s  wer e  missing the ver tebral column , pelvic bone s , s capula , and 
hand and foo t bone s . Ribs wer e  r epresented by small f ragmen t s . Other fragmen t s  
wer e  uniden t i f iable . 

METHODS OF ANALYS IS 

The bones were removed f rom the i r  respec tive  j ar s  and cleaned of adherent 
so il  wi th c lear tap wa ter . Care wa s taken to kee p  t he bur ial s  seg regated . 
Af t e r  c lean ing , the s pec imens were air d r ied at room temperatur e .  Af ter drying , 
t ho se s pec imens with d iagno s t i c  po tential wer e  separated from the spec imens t ha t  
wer e  too bad ly f r agmented to reconst ruc t o r  wer e  unrecognizable . Wher e  neces
sary ,  ind ivid ua l  bone s were s tab il ized by d ipping or paint ing wi th a 1 : 5  mixture 
of pol yv inyl acetate and acetone ( PVA ) . A 1 : 3  mixture of PYA wa s util ized as a 
glue ing agent when fragmen t s  wer e  reconst ruc ted . Ident i f iable bone s  for each 
burial wer e no ted on a s t andard checking she e t  ( see Figures 1-4 ) . 

Ske l e tal measuremen t s  were accompl i shed us ing an o s t eome t r ic board , vernier 
cal i per , and me t r ic tape . All mea sur ement s  we r e  taken in cen t ime te r s  o r  mil l i
me te r s . Unless o therwi se no ted , all measurement s  are accord ing to Bas s  ( 1 984 ) .  

When i t  wa s iden t i f ied that a bur ial conta ined the remains o f  more than one 
ind iv idua l , t he bones wer e  labeled as A or B, to  sepa rate the d ifferent ind ivid
ual s .  Separatio n ,  when po s s ible , was based upon robus tne ss , s exual trait s ,  per
ceived age , and den t i tion . 

Gender E s t imation 

The r e  are many me thods for e s t imat ing the gender of  a skele ton . The most 
rel iable o f  these involve examination and measurement o f  t he gender d i f fe renc e s  
t o  be found i n  the pelv i s . Bro thwel l  ( 1 981 : 62 )  ha s e s t imated t h a t  u p  to  9 5  per
cent accuracy i s  po s s ible in de termining the gender o f  s keletal mater ia l  f rom 
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B u r i a l  N u m b e r  1 

F E M A L E  � M A L E  

I � '  " 

1 B 

1 A 

F igure 1 .  Bur ials lA and B from t he Rudy Haiduk S i t e , 4 1  KA 23 , Karnes County , 
Texas . Not e  t he dupl ica t ion of long bone and mand ible fragmen t s  
ind icat ive o f  two ind ividuals . 



B U R I A L N U M B E R  2 

F E M A L E  M A L E  

i '  
: 1  

, i 

F igure 2 .  Burial 2 from the Ha iduk ranch in Karnes Count y ;  probably an adult 

male . 
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F E M A L E  

B U R I A L N U M B E R  3 

B u r i a l  3 i s  o f  
I n d e t e r m i n a t e  G e n d e r  

F igure 3 .  Bur ial 3 from the Ha iduk ranch;  bones recovered are no t suff ic ient for 
accurate sex or age det erminat ion . 



B U R I A L N U M B E R  4 

F E M A L E  

4 A  4 B ( f e m a l e ) 

F igure 4 .  Burials 4A and B from the Ha iduk ranch . Probably two adu lt f emales , 

one relatively young . 
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morpholog ical observation of the pelv is. Unfortunately , there were no ident ifi
able pelv ic remains included in the Ha iduk burials , so o ther method s of gender 
est imation had to be u t il i zed . 

Bas s  ( 1 984 : 72 )  considers the skull to be the second bes t  area of the skele
ton on wh ich t o  base an e s t imation of sex. H i s  method of e s t imation is based on 
the fac t tha t males tend to be more robus t , rugged , and mus cle-marked than 
females. Though ab solute differences seldom ex ist and many intermed iate forms 
are to be found , there are st ill some d i s t ingui sh ing charac ter ist ics. The y  are 
as follows ( Bass  1 984 : 72-74 ) :  

I .  Face 

1 .  Supra-orbi tal ridges are more prominent i n  males than in females. 
2 .  Upper edges of the eye o rbits  are sharp in females ,  blunt in males. 
3 .  The pala te is larger in males. 
4 .  Upper tee th are larger in males. 

II. Mand ible 

1 .  The ch in is more square in males and ro unded with a po int in the mid
line in females. 

2 .  Lower tee th are larger in males. 

III . Vault 

1 .  The female skull is smaller , smoother and more g rac ile. The female 
skull retains the ch ildhood charac te r i s t ics of fron tal and par ie tal 
bos s ing into adulthood. 

2 .  Muscle r idges , e s pec ially on the occipi tal bone , are larger in males 
( nuchal cres t s ). 

3 .  The po s te r io r  end of the zygoma tic process extend s as a c rest fur ther 
in males , often much pa s t  the external aud i to ry meatus. 

4 .  Mas t o id processe s  are larger in males. 
5 .  F rontal s inuse s are larger in males. 

Other e s t imators of gender are based upon the as sumpt ion tha t as a result 
of sexual dimorph i sm ,  var ious long bones of the postc ran ial skeleton are longer , 
more robus t , and have larger a t tachmen t areas for muscles in males than in 
females ( S tewar t 1947 ) .  Pear son and Bell ( 1 9 1 9 )  utilized femoral head d iameter 
as an ind icator of gender. Par sons ( 1 9 1 4 )  found ver t ical d iameter of the fem
oral head and the b icondylar wid th of the d i stal end to be a reliable sexing 
ind icato r .  Ba s s  ( 1 984 : 91 )  has no ted tha t often the body of the sternum is more 
than twice the leng th of the manubrium in males and less than twice the length 
in females. 

E s t ima tion of Stature 

Bro thwell ( 1 98 1 ) asserts tha t the mos t  reliable method of est imat ing stat
ure is from the length of the long bone s , wi th femoral measurement being the 
most rel iable. By applying a reg ression equa tion to the maximum bone leng th , an 
est imate of s t a ture can be obta ined . Commonly ut ilized long bones are the 
femur , t ib ia , and the humerus in that o rder . The d i sadvan tage of th is method is 
tha t  i t  requires a complete unfrac tured bone . 

S teele and McKern ( 1 96 9 )  dev ised a method by wh ich fragmen t s  of long bones 
(femur , t ib ia , and humerus ) could be ut il i zed to est imate stature. Unfortu
nately , th i s  method rel ie s on the iden t ifica tion of s pec ific landmarks , wh ich 
may no t be present on a fragment. 



Age E s t imation 

Bro thwell ( 1 981 : 64 )  has suggested tha t assessmen t of age at time o f  death , 
based on ske letal remains , i s  most l ike ly to be accurate with immature o r  young 
adul t ind iv idua l s ; skeletal remains o f  older persons present more o f  a problem . 
When deal ing wi th younger po pulations , i t  i s  d i f f icult  to be cer tain tha t  the 
maturat ion process took place at the same rate as among modern po pulations . 
Cl imate and diet may a l so have a considerable e f fe c t  upon maturation time . 

Skull sutures only o ffer a guide to relative age among adul t s ;  generally 
sutures wil l  close endoc ran ially before ectoc ranially , though some var iation in 
thi s process exis t s . Bro thwell ( 1 981 : 65 )  asse r t s  tha t  the spheno-occ ipital syn
chondrosis is a reliable age ind icato r .  It  begins fusion a t  about the 1 7 th year 
and completes fus ion by the 20th to the 2 3 rd year . 

Tee th are o f ten valuable ind icators o f  age . Erupt ion time o f  human tee th 
is reasonably cons is tent and a reliable measure for aging chi ldren . Al so , den
tal a t tr ition or wear ha s been used as an ind icator of age among prehi storic 
populat ions , o r  po pulations tha t  have a d ie t  high in abrasive ma ter ial . 

Age among sub-adul t s  can be e s t imated by epiphyseal union o f  var ious bone s 
o f  the po s t c ran ial skeleto n .  Epiphyse s  are generally closed by age 2 5 .  Re for
mation o f  the pubic symphysis face has also been used in the e s t imation o f  age 
( Bro thwell 1981 : 68 ) . 

Den t i tion 

The s tudy o f  the degree of too th wear and wear pa t terns o f fers  anthropolo
gist s valuable informa tion about anc ien t  d ie t  and food preparation.  In add i
tion , dental wear or attr it ion can aid in es tabl ishing relative age at t ime o f  
death and , i n  some case s ,  total numbers o f  per sons present in a burial . Den tal 
wear or  a t t r i t ion is defined by Bro thwell ( 1 98 1 : 7 1 ) as the "wear ing away o f  
t oo th subs tance dur ing mas t ication b y  t he rubb ing of one too th surface against 
ano ther , toge the r wi th the abrasive e f fect  of any hard material present in the 
food . "  Al so , s l ight movemen t of adjac ent tee th against each o ther may produce 
shallow wear face ts . 

Molnar ( 1 972 : 1 85 ) has iden t i f ied atypical wear pa t terns o f  the an ter io r  
tee th i n  females . He specula tes tha t  the se pa tterns resul ted f rom the use o f  
the an terior teeth as too l s , possibly r elated t o  baske t making or  o the r ac tivi
ties  which required ho ld ing or pull ing fibrous ma ter ial wi th t he tee th . Smith 
( 1 984 : 39-54 ) ,  correlates a t t r i tion and ang le of a t tr it ion of molar s with culture 
and subsistenc e pa t te rn .  Hun ter-Ga therer s , whose d ie t  cons i s t s  of tough f ibrous 
food tend to show a molar wear pa t tern which i s  generally f la t . In contras t ,  
agricul tural is t s , who se diet cons i s t s  o f  softe r , more re fined and be t ter cooked 
food s ,  tend to demonstrate obl ique wear of the molars . Agr icul tural ists a l so 
tend to have a higher inc idence of dental carie s ,  probably as a resul t o f  
inc reased carbohydrates in the d ie t . 

The denti tion may o f fer a valuable aid in the e s t imat ion o f  age at the t ime 
o f  death ; this i s  par t icularly true in the case o f  subadul t s . Age est imation in 
child ren and j uveniles is based upon the high probability tha t  the age at which 
var ious dec iduous and adult teeth erupt i s  relat ively consistent in human popu
lat ions . Dental attri t ion and a t tr i tion rates  have been used to e s t imate age at 
t ime of death , wi th varying resul t s , among adul t populations . Bro thwell 
( 1 981 : 7 1 : 73 )  has suggested tha t  for rel iable e s t imates , population , ant iqui ty of 
population , and technology of po pula t io n ,  mus t  be cons idered , f o r  they can 
affect  rates and pa t terns o f  d en tal a t t r i t ion . 

Also o f  interest  to the an thropologist are variat ions in tooth morphology , 
such as molar cus p  pa t terns , extra cus ps , occlusion o f  maxillary to mand ibular 
tee th , mis sing third molar s , inc isor shovel ing , and tooth s i ze . The se fac tors 
o ffer val uable info rmation concerning population and popula t ion change through 
t ime . 

3 3  
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Dental wear o f  the Haiduk bur ials wa s c oded accord ing to  Smith ' s  ( 1 984 : 45-
4 6 )  category of wear stage s . 

ANALYS IS OF BURIALS 

Burial 1A 

Sku l l  
The c ranium was f ragmented and incompl ete . Much of  the f ragmen ta t ion 

appeared to have occurred at  o r  po st  excavatio n .  Upon recons truc t ion , i t  was 
found tha t the fac ial s truc ture and much of t he infer io r  occipi tal bone was 
m i s s ing , as was the foramen magnum and surround ing s t r uc tures . Ther e  was no 
ev idence of gross pa tho l ogy . The suture s were fully c lo sed both endoc ranially 
and ectoc rania ll y .  

Le f t  supe r i o r  orbit : The o rb i tal edge is  blunt , with a moderately 
prominent and wel l-defined suprao rb i tal r idge . 

Nuchal crest : Thi s  i s  we ll-def ined and moderately prominen t . 

Ma s t o id process : 
we l l-def ined . 

Bo th r ight and l e f t  proce sses are prominan t and 

External aud i to ry exostosi s :  Not p r e sent . 

Mand ible : Fragment includes the l e f t  mand ibular body and a po r t ion o f  
the an ter io r  ramus . The fragment i s  eden tulous wi thout ev idence o f  
reso r p t ion , abce s se s ,  or  pe r iodontal d i se ase . I t  i s  relatively 
robus t , with wel l-de f ined musc le a t tachment s  cons i stent with the c ra
nium . The lack of landmarks made i t  imposs ible to take the standard 
measuremen ts . 

Den t i tion 

There wer e  a tota l  of 17  bad ly wo rn teeth presen t . The mand ibular molar s 
show s l ight l ingual obl ique wear , whi l e  the max i l lary molar s show s l ight buccal 
obl ique wear . All molar s d i splay cupping of  the dent ine . Anter io r  tee th wer e  
s o  severely wo rn tha t many c ould no t be iden t i fied as  t o  l ocation i n  the d ental 
arch . No car ious lesions wer e  obse rved . The a s socia t ion o f  these teeth with 
Burial lA was based on wear sta te and s i z e . See Table 1 for dental cha r t  o f  
Bur ial 1 A .  

Po s t c ran ial Skel e ton 

. The bones o f  the po stc ranial ske l e ton wer e  f ragmented and some required 
reconst r uc t ion . Ther e  were no compl ete long bones , nor were there art icular 
surfaces present . No evidence of gross pa thology or frac ture was noted , and all 
epiphys e s  wer e  uni ted . 

Right humerus : F ragmen t o f  mid- to d i stal shaft , l S . 3  cm in l ength . 
Diame t e r s  a t  mid- fragment ,  anter io r- po s te r io r  ( A-P ) L 5 cm , med ial
lateral ( M-L ) 1 . 9  cm , c i rcumfer ence ( ei r c )  6 . 1  cm . 

Right femur : F ragment of  mid- to d i s tal sha f t , 2 7  cm in length . 
Diameters  a t  mid-fragmen t , A-P 2 . S  cm , M-L 2 . 5  cm , eirc 8 . 4  cm . 

Le ft femur : Fragmen t o f  mid- to d i stal sha f t , 1 9 . 6  cm in l ength . 
Diameters a t  mid-fragment ,  A-P 2 . 9 cm , M-L 2 . 4  em ,  eirc 8 . 5  cm . 



3 5  

TABLE 1 

Dental Charts and Wear Tables, Burials lA , lB , 2 ,  and 4B 

Burial lA 
Maxilla Right Le ft 
Too th M3 M2 Mi PM2 PMl C 11 C1 C I  11 C PMl PM2 Mi  M2 M3 
Wear Code 0 5 7 0 0 0 6 0 0 6 0 0 0 7 5 3 

Wear Code 3 0 7 0 0 6 0 0 6 0 0 0 0 0 5 3 
Mandible Right Le ft 

Burial lB 
Max illa Right Le ft 
Too th M3 M2 Ml PM2 PHl C 11 C1 C 1  11 C PMl PM2 Mi  M2 M3 
Wear Code 2 3 6 0 0 0 5 0 0 0 5 5 0 6 3 2 

Wear Code 0 3 5 5 5 5 0 6 6 5 6 5 5 6 4 0 
Mand ible Right Le f t  

Burial 2 
Maxilla Right Le ft 
Too th M3 M2 Ml PM2 PMl C L1 C 1  C 1  11 C PMl PM2 Ml M2 M3 
Wear Code 3 6 7 5 5 4 7 5 6 0 0 0 5 7 6 5 

Wear Code 3 5 6 4 4 4 0 5 5 0 4 4 4 6 5 5 
Mand ible Right Le f t  

Burial 4B  
Maxil l a  Right Le ft 
Too th M3 M2 Mi PM2 PMl C L1 C I  C 1  L1 C PMl PM2 Ml  M2  M3 
Wear Code 0 7 0 7 0 0 0 0 0 7 0 0 0 8 0 0 

Wear Code 0 0 8 0 0 0 7 0 0 0 0 7 0 0 0 0 
Mand ible Right Le f t  

Wear Code s* : 0 mis sing 
1 unworn 
2 moderate wear 
3 full cus p removal or d i s t inc t dentin line 
4 = den tin expo sures  
5 coalesced den t ical areas 
6 large dentin area ( s )  
7 full dentin exposure , enamel rim lost 
8 severe loss o f  c rown he ight , 

breakdown o f  remain ing r im ,  
crown surface o n  roo t s . 

* ( adapted from Smith , 1 984 ) 
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Tibia : F r agment o f  sha f t  wi thout nut r ient fo ramen , 1 6 . 2  cm in length . 
Mid- fragment d iame ter s ,  A-P 2 . 7  cm , M-L 2 . 0  cm . 

Sku l l  

Tib ia : F r agment o f  sha f t  wi t hout nut r ient foramen , 1 4 . 1  cm i n  l eng th .  
Mid- f r agment d iame ter s ,  A-P 2 . 6  cm , M-L 2 . 2  cm . 

Bur ial 1 B  

The o nl y  portion o f  t he sku l l  of  1B tha t  was recovered i s  a rather grac ile 
fragmented mand ible , which i s  missing t he symphyseal reg io n .  The tee th are no t 
present in the ir respec t ive aveolar socke t s .  Loo se teeth recovered f rom the 
bur ial were associated wi t h  1B by vir tue o f  s i ze , d i s t inc t ive coloration , and 
amount o f  a t tr i tion . The loss of  dentition appear s t o  be po s tmortem . The re is 
no ev idence o f  per iodontal d isease or reso rpt ion . The r ight condyle o f  the man
d ible is too sma l l  to be assoc iated wi t h  t he right mand ibular fossa o f  Burial 
lA, whic h , t aken wi th t he grac ilene s s  of t he s pec imen , would suggest tha t  i t  
represent s  a separate ind ividua l . 

Mand ibular measurement s  are : Bicondylar breadth N /A ;  Bigonial bread th N/A; 
He ight o f  ascend ing ramus ( left ) 5 . 2  cm ; Min imum bread th o f  ascend ing ramus 
( le f t )  2 . 7  cm ; He ight o f  mand ibular s ymphys i s  N/A.  

Den t i tion 

There are a to tal of 22 bad ly wo rn tee th present . Mo l ar crown wear i s  gen
erally f la t . The upper r ight molar ( M2 ) dis plays a Carabel l i ' s  cusp and enamel 
pearl . The lower right molar ( M2 ) also d i s plays an ename l pearl . The anterior 
lower inci sors are sever ely wo rn . The r ight central inc isor is wo rn a t  a me sial 
obl ique ang le and ha s a me sial super io r no tch . All inc isors are shoveled . No 
car ious lesions were no ted . See Table 1 f o r  dental cha r t  o f  Burial l B .  

Po s t c ran ial Ske leton 

The po s t c ran ial long bone s of  ind iv idual 1B were f ragmented and some 
requi red reconst ruc tion . None of t he l ong bone s were complete . W i t h  t he excep
tion o f  t he two clavicles , no a r t icular sur faces we re present on any skeletal 
elemen t . No evidenc e o f  gross pa thology o r  f rac ture was no ted , and all epiphy
se s were uni ted . 

Right c lav ical : Fragment d i stal hal f o f  sha f t , 8 . 3  cm in l eng th ,  very 
s l ender . 

Left c lavical : Fragment d istal hal f  o f  sha f t , 8 . 2  cm in l ength , very 
slender . 

Right humerus : F r agment o f  sha f t , 23 . 2  cm in l ength . Diameters a t  
mid-fragment ,  A-P 1 . 3  cm , M-L 1 . 8  cm . 

Lef t  humerus : Fragment o f  shaf t , 1 9 . 3  cm in leng th .  Diameters a t  
mid-fragmen t ,  A-P 1 . 4  cm , M-L 1 . 8  cm . 

Right femur : F r agment o f  sha f t , 25 . 7  cm in l eng t h . Diameters a t  mid
fragmen t , A-P 2 . 7  cm , M-L 2 . 3  cm , Circ 7 . 8  cm . 

Lef t  femur : F ragmen t o f  sha f t , 24 . 4  cm in l eng t h . Diameter s a t  mid-
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TABLE 2 

Summary of Burial At t ri bu tes 

Long 
Burial Sex Age Sutures Mand ible Tee t h  Bone s Comments  

---

lA Male Adu l t  Fully Robus t 1 7  Robus t P rominent 
clo sed badly mas t o id 

worn process 

lB Female Adult  Grac ile 22 very Ename l 
( 20-30)  badly s lende r ,  pearl on 

worn grac ile tooth M2 

2 Male Adul t  C losed Promi- 2 7  S lende r  Supra orbi-
( 20-3 0 )  nent badly tal arches 

a t t ach- worn we ll-de f ined ; 
ment s  enamel pearl 

on M3 

3 ? Adul t  f rag-
( ? )  mented 

4A* Female Adult  Incom-
( young ) ple t e  

closure 

4B Female Adul t  Ent irely 18 S ome teeth  
( 3 5+ ) closed ; very worn t o  top 

endocra- badly of roo t s  
nial o s s i- worn 
ficat ion 

* The sku l l  f ragment designated 4A may be long to Burial lB or  may be an add it ional 
bur ial 
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fragmen t ,  A-P 2. 5 cm, M-L 2. 3 cm, eirc 7 . 6 cm. 

Tibia : Fragmen t of  sha f t ,  1 7  . 8  cm in length. Diame ters at mid-

fragment, A-P 2. 7 cm, M-L 1. 6 cm. 

Tibia : Fragment of sha f t ,  8. 3 cm in leng th. Diame ters at mid-

fragment, A-P 2. 6 cm, M-L 1. 6 cm. 

Bur ial 2 

Sku l l  

The c r a n i u m  i s  e x t e n s i v e l y  f r ag men ted,  p a r t i a l l y  al ong s u t ur e  l in e s  and 
par t ially po st- excavatory. Facial bone s are incomplete and the in ferior basilar 
sku l l  is m i s s in g. Tho ugh t he r e  is s o m e  s e p a r a t i o n  a l o ng s u t u re l i n e s ,  t he 

c r an i a l  s u t u r e s  a p p e a r  t o  have b e e n  c l o s e d  a t  t he t i m e  o f  d e a t h. T h e r e  i s  no 
ev idence of  gross pa thology. Both the r ight and left super ior orb i tal edges are 

blunt.  Supraorb i t al r idges are well-def ined and of mode rate si ze. The int eror
b i ta l  s p a c e  a t  the n a s a l  f r o n t a l  s u t u r e  i s  2 . 4  cm. The r i ght n uchal c r e s t  i s  
sl ight but well-def ined, while the left  nuchal cre s t  is  miss ing. The right max

i l l a  i s  p r e s e n t  M 3 t o  t he c e n t r a l  inc i s o r s  w i t h  d e n t i t i o n  i n t a c t .  The l e f t  
maxilla is pre sent M3 to PM 2 with den t i t ion intact. The mand ible is fragmented 
and incomplete. M i s s ing are the an terior mand ibular bod y ,  left po sterior as-

cend ing ramus, le f t  in ferior body, and the right co ronoid process. Al so, M3 
to 

PH 1 are intact and in situ bi laterally. The r ight mand ibular condyle is a close 
f i t  with the r ight temporo-mand ibular fossa. The he ight of the right ascend ing 
ramus is 7.0 cm. Othe r mand ibular measurements were not a t t empted. Mand ibular 
m u s c l e  a t t ac h m e n t s  are w e l l- d e f ined and p r o m i n e n t. T h e r e  i s  no e v i d e n c e  o f  
aveolar abcesses or pe r iodontal dis ea se. 

Den t i t ion 

There are a total of 27 bad ly wo rn tee th present, of which 22 are in the ir 
respect ive socke t s .  The five tee th no t in the ir socke ts were assoc iated wi th 

Bur ial 2 by compar ing wear, si ze, coloration, and ma tc hing we ar fac e t s .  The 
mo lars show a generally f lat wear pa t te r n, with cupp ing of the dent ine on both 
upper and lower f i r s t  and second molars.  The re is an enamel pearl on the l in

gual aspe c t  of  the r ight M3 . The central upper inc isors are me sial obl iquely 

wo rn, with a mesial A-P no tch be ing no ted on the r ight central inc isor.  The 
inc isors are shoveled. No car ious lesions we re obse rved . See Tabl e  1 f or  the 
dental chart  of Bur ial 2.  

Postcranial skele ton 

The po stcran ial long bones of ind iv idua l No. 2 were fragmented and inc om
ple t e .  No art icular surfaces we re present on any o f  t he ske l e tal elements.  No 
ev idence o f  gro s s  pa thology o r  frac ture wa s no ted, and all epiphyses were 
un i ted. 

Right humerus : Fragment of  sha f t  and d istal end, mis s ing the lateral 

epic ondyl and ar t icular surface, f r agment is 25. 9 cm in l ength. Maxi
mum diameter at mid- shaft 1. 9 cm, min imum diame ter at mid-shaft 1. 7 
cm, l eas t c ircumfe rence of sha ft  5. 6 cm. There is  a small septal 
aper ture present into the olecranon fossa. 

Lef t  humerus : Fragment o f  sha f t  23 . 6 cm in length. Maximum diame ter 

at mid- sha ft 1. 9 cm. Min imum diame ter at  mid-shaft 1. 7 cm. Least  

c ircumference o f  sha f t  5. 5 cm. 



Right radius : Fragmen t o f  sha f t  21 em in l ength . 

Le ft rad ius : Fragment o f  sha f t  17. 0 em in length . 

Right ulna : Fragment o f  sha f t  17 . 5  em in leng th .  

Le ft ulna : Fragment o f  sha f t  22. 6 em in length . 

Right e 1av ieal : Fragment 12. 4 em in length , s lender . 

Le f t  elavieal : Fragment 13. 0 em in length , s l ender . 

Right femur : Fragment o f  shaf t ,  with a l eng th o f  36. 9 em . Diame ters 

a t  mid- fragment , A-P 2. 9 em , M-L 2 . 3 em , and Cire 8 . 0 em . 

Le ft femur : Fragment o f  shaft , with a leng th o f  33. 7  em . Diame ters 

at mid- fragment , A-P 2. 8 em , M-L 2. 3 em and Circ 8 . 4 cm . 

Le f t  patella : Mis sing med ial , posterior inferio r  sur face , no pathol

ogy . 

Right tibia : Fragment o f  shaft 23. 9 em in leng th .  Diame ters at 

nut r ien t fo ramen , A-P 3. 4 em , M-L 2. 2 em . P1atyenemie Index (M-L d ia .  

a t  d istal edge o f  nut r ient fo ramen X 100 div ided by A-P d ia .  a t  distal 
edge of nut rient fo ramen)  64 . 7  Range o f  Platycnemie Index X-54 . 9 
(hyperp1atyenemie) to 70. 0-X ( euryenemie ) .  

Le ft ti bia : Fragmen t o f  sha f t  23. 2  cm in length . Diameters at di stal 

edge of nut r ient fo ramen , A-P 3 . 3 em , M-L 2. 2 em , and P1atycnemic 

Index of 66. 7 .  

Burial 3 

Posteranial Ske leton 

The re are several bad ly fragmen ted pieces of po ste rania1 long bone present , 

all  of wh ich required reconst ruc tion.  Some of the spec imens show evidence o f  

extensive rodent gnawing . 

Right femur : Reconstruc ted fragment o f  shaft , 28 . 3 em in leng th . 

Bad ly rodent-gnawed on po sterior di stal and an terior prox imal sur
faces . 

Le f t  femur : Fragmen t o f  sha ft , 17 . 6  em in length . 
gnawed an terior surface . 

Badly rodent-

Tibia : Fragmen t of shaf t , 12. 0 cm in leng t h .  

po s t e r io r  surface .  

Sku l l  

Tib ia : 

eroded . 

Fragment o f  shaft , 1 6  em in length . 

Bur ial 4A 

Badly rodent-gnawed 

Bad ly weathered and 

The aut ho r par t ially reconstruc ted the sever ely fragmen ted sku ll .  There is 
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n o  evidence o f  g ro s s  pa thology o r  exte r nal aud i tory canal exostosis . The endo
cran ial suture closure wa s incomplete . Small por t ions of the vaul t are mis sing 
as are the infer io r  bas i l ar area , f oramen magnum , and mand ible . The fac ial 
s t ruc t ure , w i t h  the except ion of the r ight zygoma , is a l so miss ing . The r econ
s truc ted po r t ion o f  t he vault  presents a rounded appearance with a suggest ion o f  
bossing . The supe r io r  o rb i tal edges a r e  relatively t hin and shar p .  The supra
orb i tal r idges are no t pronounced . The nuchal crest i s  no t pronounced or well
def ined and t he mas t o id processes  are relatively smal l . 

Bur ial 4B  

Bur ial 4B  was iden t i f ied by dupl ication of  c ranial bones ( po s te r io r  left  
frontal and ante r io r  l e f t  par ie tal to  inc lude coronal sutur e ,  r ight nuchal 
cres t )  and d en t i t io n .  The degree of cranial suture c losure was a l so a fac tor in 
determ in ing identi fication.  

Sku l l  

The t h r e e  c r an i a l  f r a g m en t s  h a v e  c o m p l e t e  e n d o c r a n i a l  o s s i f i c a t i o n  o f  
suture l ines .  The ectocranial suture l ine s are clo sed and barely d iscernible . 
The m and ible i s  m is s ing the anter io r  t i p  o f  the symphyseal reg ion and the right 
po s ter ior as pec t of the ascend ing ramus to include the condyle. There is ev i
dence o f  bilateral antemortem loss o f  M3 - M 2 and the inferior c entral inc isors 
w i th subsequent aveolar resor p t ion and r emodel ing o f  the m and ibular body in the 
a r e a  o f  t h o s e  t e e t h .  B e c a u s e  o f  t h e  i n c o m p l e t e n e s s  o f  t he s p e c i m en , o n l y  t he 
f ollow ing le f t  m and ibular measurements were taken: Height o f  ascend ing ramus 
5.8 em; minimum bread th of ramus 3.1 em. 

Den t i t ion 

The re are 18  very bad ly wo rn teeth t hought to be  assoc ia ted wi th Bur ial 4B . 
Associa t ion o f  the se teeth wa s based on the amount o f  severe wear . Seven o f  the 
tee th are codable , t he rest  are worn to the tops o f  t he roo t s  and are generally 
unident i fiable as to the ir location wi thin the dental arch . No carious le sions 
were no ted . See Table 1 for the dental chart  o f  Bur ial 4B . 

Pos t c ranial Ske l e ton 

The po stcranial long bone fragmen t s  o f  Bur ial 4 wer e  very badly rodent
gnawed , which consequently made measuremen t s  o ther than l eng th imprac tical . 

OBSERVATIONS 

The bur ial s appear to represent at l east f ive ind ividua l s , t hough the 
remains o f  t he se ind ividua l s  are intermixed among the bur ial j ar s .  It was 
determined tha t some jars conta in the remains o f  more than one ind ividual , even 
though they wer e  labeled ini tially as contain ing a s ingle ind iv idual . Wher e  
dup l ication existed , t he ind ividuals were separated upon the basi s o f  r elative 
robus t ic i ty , sexual a t t r ibut e s , and , where po ssible , denti t ion .  This method 
enabled a rough e s t imation of sex and number s o f  ind ividuals r epresented . There 
wer e  po r t ions of  four separate c ranial vaul t s  and four mand ibles present . Ther e  
were , however , f ive se t s  o f  Tibia s  and o ther l egbone s . Thus , there are a t  least 
five ind ividua l s  represented ( see Table 2 ) . 

Bur ial 1 r e presents two ind ividual s ,  labeled A and B .  A i s  represented by 
a par tial cran ial vau l t  wi th male a t t r ibut e s  and a portion o f  a robus t mandible . 
The more r obus t o f  the long bones have also been des igna ted as belonging to A .  
B cons i s t s  o f  a g rac ile mandible and the more g rac ile o f  the long bone s . 

Burial 2 cons i s t s  o f  a par t ial cran ial vaul t ,  maxilla , mandibl e , and long 



bones . The r ight mand ibular condyle f i t s  the correspond ing temporo-mand ibular 
fossa of t he cranium , and the maxillary-mand ibular dental occlus ion is consi s
tent . These fac tors sugge s t  t ha t  the c ranial remains belong to the same ind i
v idual . The cranium dis plays male a t t r ibute s  which sugges t s  t ha t  i t  repre sen t s  
a male . The r ight humerus has a septal aper ture ; Hrdlicka ( 1 93 2 : 431-4 5 0 )  ha s 
sta ted tha t the se ape r tures occur more commonly in females . The pos t c ranial 
l ong bones are rel a t ively slender and may o r  may no t be associa ted with t he c ra
nium des ignated as Burial 2 .  

Burial 3 cons i s t s  o f  some very f ragmen ted and rodent-gnawed long bone s , all 
f rom the l ower extremity . Because o f  t he poo r cond i t ion of  t he bone s , accurate 
measuremen t s  could no t be taken . 

Bur ial 4 cons i s t s  of  the f ragmen tary remains o f  two cranial v aul t s  and one 
se t of denti ti o n .  Al so , fragment s  of o ne se t of lower extremity long bones were 
present . The cranial fragmen t s  were labeled A and B .  Distinc tion was made o n  
the bas i s  o f  dup l ication and suture closure . 

The c ranial remains labeled A d i splay female a t t r ibute s  and incomplete 
suture closure of t he ec toc ranium ind icating a young adul t .  In contras t , t he 
remains labeled B have complete suture clo sure o f  the ec toc ranium ,  suggest ing an 
older ind ividual . The B c ranial remains are too incomple te to est imate g ender . 
The left  mand ibular condyle of B f i t s  the tempo ro-mand ibular fossa o f  cran ium A ,  
but the bi lateral l o s s  o f  the last two molars with sub sequent aveo l ar resorption 
and remodel ing of  the mand ibul ar body s ugge s t s  a greater age than A which make s 
i t  highly improbable tha t the c ranium designated A i s  a s sociated with t he mand i
ble designated B .  In add i t io n ,  t he cond i tion o f  the an terior aveo lar aspec t o f  
t he mand ible des ignated B ,  sugg e s t s  t ha t  the lower c entral inc i sors may have 
been lost  antemortem , wi th subsequent par tial aveolar resorpt ion , which would 
presuppose greater age . The dental wear is severe which is inconsi stent wi th 
t he e s t imated age of Bur ial 4A . It i s  d i f f icul t to ascer tain relative robus t
nes s  of  the postc ran ial bones , because of the ir poo r cond i tion . 

The autho r has a t tempted to reas sociate the var ious ske l e tal fragmen t s . 
The fol lowing i s  his  e s t imation o f  t he rela t ionship of  the var ious skeletal 
rema ins . The skull , mand ible fragmen t , tee t h ,  and long bones d e s ignated l A  rep
resent a single adul t male . The mand ibl e , t e e t h ,  and long bone s labeled IB  rep
resent a s ingle adul t femal e .  Also , t he skull designated 4A may be assoc iated 
wi th Burial l B .  I f  so , we have a total of  five ind ividuals represented in the 
s t ud y ;  if no t ,  then there may be more than f ive burial s .  The skull ,  mand ible 
and teeth labeled Bur ial 2 represent a single adul t male . It i s  uncer ta in if 
t he po stc ranial remains designated Bur ial 2 represent fragmen t s  of a mal e or 
female , or an intermixture of both mal e  and female remains . Burial 3 po s t c ra
nial bones are too fragmented and gnawed to a t tempt to est imate g ender . The 
mand ible des ignated 4B appears to be female , a s  do the po stcranial remains des
ignated 4B . Thus , t here are a t  least five ind ividua l s  represented among the 
Ha iduk S i te remains : o ne o f  indeterminate sex , two probable male s ,  and at least 
two probable females .  The autho r e s t imates that three of the ind ividua l s  were 
adul t s  ( one a young female )  and one , 4B , was an o lder adul t female .  For Burial 
3 ,  no est imate of sex i s  po s s ible , but l ong bone length sugg e s t s  it is an adul t .  

CONCLUS IONS 

The period to which most of t he Haiduk s i te bur ials belong is uncertain , 
t hough Marcos points and Corner Tang kn ives were repo r ted to be assoc iated with 
Burial 1 by Mi tchell e t  a1 . ( 1 984 ) .  Thi s would place tha t  bur ial within the 
t ime frame o f  the La te Archa ic . The o ther bur ials were recovered about 300 
me ters away and canno t be assoc ia ted wi th Bur ial 1 ;  t he ir dat ing is completely 
unknown . 

Mo s t  l ikely the Na t ive Amer icans represented by t he Ha iduk buria l s  were 
hunter-gatherers . Liv ing in small wander ing bands , t he y  subsis ted by hunting 
small and med ium game , and gather ing wi ld plant foods . He ster ( 1 980 : 37 )  as ser t s  
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that the reg ion prov ided a great variety o f  plant and animal foods tha t  could be 
expl o i ted on a seasonal bas i s  and wh ich mus t have provided an ample d iet  for the 
prehi s t o ric hunters and gatherers of South Texas . The o s t eo logical ev idence 
presented by the Ha iduk S i te burials would appear to substantiate He ster ' s  
a s se s sment o f  t he South Texas Archa ic d ie t .  

Even though the physical rema ins are incomplete and in generally poor con
d i t io n , much information has been gained about t he se natives of early Texas . 
Tha t they sub s i sted by hunting and gather ing is suggested by t he occlusial sur
face wear pa t tern o f  t he i r  molar s ,  which was g enerally f la t  dur ing the early and 
midd le stages o f  wear . As a t t r i tion o f  t he tooth body progressed , t he wear pat
tern became more angular . In contrast , typ i c al ag r icultural i s t s  demonstrate an 
angular occlusial wear pa t tern much earl ier . Smith ( 1 984 : 40-4 1 ) attr ibut e s  the 
flat  mo l ar wear pa t tern o f  hunter-ga therers to the punc ture- crushing form o f  
mas t ication nece s sary in the o ral preparation o f  tough f ibrous food s ,  o ften 
cooked wi thout t he bene f i t  of  more advanced techno logie s ( such as us ing pottery 
or  me tal cooking vesse l s ) . The extreme and seemingly rapid rate o f  molar wear 
would also be explained by a tough fibrous d ie t  high in ab rasives such as the 
s o i l  to be found on wild plant s and tubers or the grit  produced by prepar ing 
plant food s on sand stone or l ime stone meta tes . The lack o f  car ious les ions 
would argue tha t the ir diet  was low in so ft prepared foods and carbohydrates . 

An terio r dental wear suggests the use o f  the teeth as  tool s .  Me sial angu
lation wa s no ted on the central inc isors of three ind ividua l s , two of which a l so 
had no tching of  an upper o r  lower central inc isor . This  no tching would infer 
tha t the inc isors we re util ized for e i ther hold ing , b i t ing and cut t ing , or pull
ing st rand s of tough fibrous mater ial , such as  t he plant f ibers util ized in the 
manufacture of twine or baske t ry . Inc isor no tching was noted to occur in repre
senta tives of both gender s ,  so it would no t be prudent to suggest t ha t  the cause 
of t he notching was related to sexua l l y  s pec ific  ta sks . 

The ind ividua l s  represented by the Ha iduk s i t e bur ials have prominent mas
toid processes and we l l-def ined nuchal cres t s . The se are o s seous areas which 
serve as a t tachment po ints for muscles t ha t  move and stabil ize the head and 
nec k .  The prominant development o f  the se areas suggests chronic appl ication o f  
ante r io r  and ver t ic al load ing stress o n  the jaws . Such load ing could be induced 
by u t i l i z a t ion of t he tee th for ho ld ing and pull ing , var ious material s ,  as might 
be nece s sary in hide str ipping or straightening wood spear shaf t s ;  in o ther 
wo rd s ,  use of the tee th as  too l s . Wo l po f f  ( 1 980 : 1 7 8-1 7 9 )  has suggested jus t  
such a biomechanical model t o  explain a n  inc rease in s i ze o f  the c ran ial muscle 
at tachment areas among pleistocene homin ids . At present the application of Wol
po ff ' s  model to Archa ic na tive Texans is speculation on the part of the author . 
Given the pre sence o f  this trait of  t he Ha iduk s i te , i t  does represent an area 
for future invest igat ion in the Texas prehi sto ric populatio n .  

Al though t he po s t c ranial skeletal remains a r e  fragmented and incomplete , i t  
i s  s t i l l  po s s ible t o  gain some ins ight into the phys ical sta ture o f  the indiv id
ual s .  Because of this  fragmenta tion , i t  would be speculation to at tempt to est
imate the he ight of t he ind ividua l s  wi th any prec ision . However , the remaining 
long bone s do  g ive the impression tha t ,  by modern standard s , t he persons compo
sing the Ha iduk bur ial s  were rathe r sho r t . No r do  the po stc ran ial remains giv e  
the impr e s s ion o f  g reat robus tnes s . Instead they were probably rather slender 
ind iv idua l s . Thi s  sho r t , s l ender body build could argue that these ind iv idua l s  
d id no t have t o  depend upon great muscular st reng th or rugged bone struc ture to 
sub s i s t  in the ir daily environment . Instead , they depended upon the e f f i c ient 
use of too l s  to  acquire sub s i stence from their environment . 

Cause o f  death was indeterminabl e  for any ind ividua l . The landowner 
reported that dur ing excavat ion o f  the bur ia l s , one o f  t he skulls was no ted to 
have a point embedded in i t .  Thi s  point was removed prior to reinterment by the 
landowner ( Ha iduk , per sonal communic a tio n ,  1 9 85 ) .  Dur ing analys i s  of the skele
tal mater ial , no evidence o f  d isease or  pa tholog ical cond i t io ns which might man
ifest  themse lves o steolog ically were ob served . Nei ther was there ev idence o f  



trauma . Three of t he individuals appeared to be young healthy adults . The ir 
age was est imated by the aut hor to be be tween 20 and 30 years . Another may be a 
younger female . Based upon dental a t trit ion, the last indiv idual ( 4B )  was 
j udged to be slightly older, possibly in her mid-thir t i e s .  The poss ibility 
e x is t s  that at least some of t he Haiduk burials may be the vict ims of Archaic 
warfare ; however, no d irect evidence was observed in the os teological analys is 
to support this . We will probably never know for sure how the se ancient people 
died, but more importan tly, we have learned a lit tle about how t hey lived . 
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