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Chapter 1 

INTRODUCTION 

William E. Reynolds 

Th i s  r e p o r t  is i n  f u l f i l l m e n t  of  Del ivery Order No. DM0001 under Contract No. 
DACW47-83-D-0069 awarded t o  Chambers Consul tan ts  and Planners  by t h e  Albuquer- 
que District of  t h e  U.S. Army Corps o f  Engineers. The r e p o r t  d e t a i l s  archaeo- 
l o g i c a l  i n v e s t i g a t i o n s  performed a t  t h r e e  sites (ENM 10222. ENM 10418. ENM 
102301, all as soc ia t ed  wi th  t h e  Waste I s o l a t i o n  P i l o t  P l a n t  Project .  

The Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) is a U.S. Department of Energy (DOE) 
r e sea rch  and development f a c i l i t y  intended t o  demonstrate t h e  safe d i sposa l  of  
r a d i o a c t i v e  waste  material produced through na t iona l  defense a c t i v i t i e s .  It is 
being cons t ruc t ed  a s  a permanent r e p o s i t o r y  f o r  low-level r ad ioac t ive  waste and 
a s  a temporary f a c i l i t y  f o r  experimentat ion wi th  high-level  r ad ioac t ive  waste. 
S torage  and experimentat ion w i l l  t a k e  p lace  i n  subsur face  chambers excavated i n  
s t a b l e  sal t  depos i t s .  Above ground faci l i t ies  inc lude  salt s to rage  a reas ,  
bu i ld ings  f o r  admin i s t r a t i on  and suppor t ,  paved access roads, water  and power 
l i n e s ,  and a r a i l r o a d  spu r  from an e x i s t i n g  Atchison, Topeka, and Santa Fe l i n e  
~ e r v i c i n g  t h e  Duval Potash Mine. The site of  t h e  WIPP f a c i l i t y  is i n  Sec t ions  
20, 21. 28, and 29 of Township 22 South, Range 31 East, i n  Eddy County, New 
Mexico. 

The work was d i r e c t e d  by D r .  William E. Reynolds, P r i n c i p a l  Inves t iga to r ,  and 
D r .  Kenneth J. Lord, F i e ld  Direc tor .  Archaeological i n v e s t i g a t i o n s  commenced 
October 24,  1983 and were completed on February 17, 1984. The f i e l d  crew 
cons i s t ed  of C r e w  Chiefs  Steven Meyer, Jon F r i z e l l  and Lee Heinsch. The 
Archaeological Technicians included : Charles  Locke , Steven Hoagland , John 
(Chuck) Haight,  John Wilson, Col in  Garvey, J u d i t h  McNeill, George R. (Bob) 
Phippen, Mark Schander, and Richard Sul l ivan.  

HISTORY OF THE PROJECT 

The Scope of  Work was developed i n  compliance wi th  t h e  Archaeological Resources 
P ro t ec t ion  Plan (ARPP) s igned by t h e  Department of  I n t e r i o r ,  Bureau of  Land 
Management; t h e  Department of  Energy, WIPP site; t h e  New Mexico S t a t e  H i s to r i c  
P re se rva t ion  Of f i ce r ,  and t h e  Advisory Council on H i s t o r i c  Preservat ion.  ARPP 
i d e n t i f i e d  f i v e  m i t i g a t i v e  s t r a t e g i e s  t o  provide f o r  t h e  mi t iga t ion  o f  adverse 
impacts  t o  t h e  a rchaeologica l  sites. These s t r a t e g i e s  included: 

1. Cu l tu ra l  Resources I n v e n t o r i e s  
2. Completion of Previous I n v e s t i g a t i o n s  
3. Cons t ruc t ion  Monitoring 
4. S i t e  I n v e s t i g a t i o n  - I n t e n s i v e  
5. S i t e  I n v e s t i g a t i o n  - Sampling 



S t r a t e g y  5 a t  ENM 10222 (LA 33165) and ENM 10230 (LA 32623) was designed t o  
o b t a i n  more a c c u r a t e  d e s c r i p t i o n s  of  t h e  s i tes  w h i l e  minimizing d i s t u r b a n c e  t o  
them. This  s t r a t e g y  was adopted i n  o r d e r  t o  p r e s e r v e  t h e  si tes f o r  t h e  f u t u r e  
s i n c e  p r o j e c t  impacts  a r e  a n t i c i p a t e d  t o  be minimal du r ing  t h e  o p e r a t i o n  of  
WIPP. I n  c o n t r a s t ,  S t r a t e g y  4 a t  ENM 10418 (LA 18161) involved more i n t e n s i v e  
s t u d i e s  s i n c e  s u b s t a n t i a l  p o r t i o n s  of t h e  s i t e  would be des t royed  d u r i n g  t h e  
c o n s t r u c t i o n  of  t h e  r a i l r o a d  s p u r  l i n e .  

The Scope of Work was i s s u e d  t o  CCP on September 30,  1983. P r i o r  t o  commence- 
ment of t h e  f i e l d  s t u d i e s ,  a r e s e a r c h  d e s i g n  was w r i t t e n  by D r .  Reynolds 
(19831, submi t ted  t o  t h e  Corps of  Engineers  and accep ted  on October 24, 1983. 

A s  a r e s u l t  of i n i t i a l  f i e l d  s t u d i e s  a t  ENM 10418, unexpected subsu r f ace  
d e p o s i t s  were discovered.  I n  each of t h e  t e s t  p i t s  excavated a t  ENM 10418 one 
o r  more h e a r t h s  were encountered a long  w i t h  c u l t u r a l  material. CCP v e r b a l l y  
informed t h e  Corps of t h i s  m a t t e r  and submi t ted  a l e t t e r  r e p o r t  on  November 15, 
1983. A s  i t  appeared t h a t  u n a n t i c i p a t e d  s u b s t a n t i a l  subsu r f ace  c u l t u r a l  
remains were p re sen t ,  t h e  s i t e  would be t o t a l l y  des t royed  by t h e  r a i l r o a d ,  and 
t h a t  i n  s o u t h e a s t e r n  New Mexico subsu r f ace  remains  a t  s i tes  are rare, t h e  Corps 
i s s u e d  a Change Order t o  CCP fo l lowing  t h e  g u i d e l i n e s  o f  S t r a t e g y  5 i n  o r d e r  t o  
d e f i n e  t h e  s u b s u r f a c e  l i m i t s  o f  ENM 10418. 

Given t h a t  t h e  s u r f a c e  of  t h e  s i t e  d i d  n o t  show any i n d i c a t i o n s  of  t h e  subsur- 
f a c e  remains found by CCP, an  ex t ens ive  magnetometer survey a long  w i t h  addi-  
t i o n a l  tes t  p i t s ,  a sy s t ema t i c  auge r ing  program, and backhoe t r e n c h e s  were 
performed. CCP i s sued  a subcon t r ac t  t o  Spectrum Geophysics,  which was adminis- 
t e r e d  by M r .  Robert  Huggins, t o  perform t h e  magnetometer survey. 

The Corps was under extreme time p r e s s u r e  t o  complete  work a t  ENM 10418 i n  
o r d e r  t o  avo id  d e l a y s  i n  t h e  c o n s t r u c t i o n  schedule .  This  meant t h a t  t h e  
magnetometer survey  and t h e  a d d i t i o n a l  f i e l d  t e s t i n g  a t  ENM 10418 had t o  
proceed c o n c u r r e n t l y  and quick ly .  To accomplish t h i s  t a s k  Mr. Huggins came o u t  
t o  t h e  s i t e  and e s t a b l i s h e d  t h e  survey g r i d s  and began t h e  survey. H e  t h e n  
r e tu rned  t o  F o r t  Worth and began process ing  t h e  survey g r i d  d a t a  a s  each g r i d  
was completed. These pre l iminary  r e s u l t s  were then  communicated t o  D r .  
Reynolds and /o r  d i r e c t l y  t o  G r .  Lord i n  t h e  f i e l d  w i t h i n  a 24 t o  48 hour  t i m e  
~ e r i o d .  

The r e s u l t  o f  t h i s  p rocess  was t h a t  i n  a two week time period t h e  magnetometer 
survey was completed; t h e  r e s u l t s  communicated t o  CCP; and a sample of subsur- 
f ace  anomal ies  were a r c h a e o l o g i c a l l y  t e s t e d .  T h i s  p roces s  r e s u l t e d  i n  t h e  
d i scovery  and excava t ion  of  10 c u l t u r a l  f e a t u r e s .  

Based on t h e  r e s u l t s  of t h e  t e s t i n g ,  a n  e x t e n s i v e  m i t i g a t i o n  program ( S t r a t e g y  
4 )  was t h e n  implemented a t  ENM 10418. Fieldwork began on January  2,  1984. 
This  program involved broad s c a l e  excava t ions ,  a d d i t i o n a l  t e s t  p i t s  ove r  t h e  
new s u b s u r f a c e  anomalies,  and a complete s c r a p i n g  of t h e  s i te  by a f r o n t  end 
l o a d e r  a t  t h e  complet ion of a l l  hand excava t ion .  I n  t o t a l ,  68 f e a t u r e s  were 
found a t  ENM 1041 8. 

The c l o s e  coope ra t i on  and coo rd ina t ion  between t h e  Corps o f  Engineers ,  Chambers 
Consu l t an t s  and P lanners ,  and Spectrum Geophysics allowed a p o t e n t i a l l y  d i s a s -  



t r o u s  s i t u a t i o n  from developing. Ins tead ,  a g r e a t  dea l  of d i r t  was examined, 
e x c e l l e n t  d a t a  were recovered, and t h e  Corps was a b l e  t o  keep  on schedule. ' 

The a n a l y s i s  and wr i teup  was d i r e c t e d  by Drs. Lord and Reynolds. D r .  Lord 
wrote  Chapters  4 ,  7 ,  8 and 9 and p o r t i o n s  o f  Chapter 2 while  D r .  Reynolds wrote 
Chapters  1 ,  2 and t h e  s p a t i a l  a n a l y s i s  i n  Chapter 8. Mr. Mark Schander wrote  
Chapter 3. Mr. Jon  F r i z e l l  performed t h e  ceramic a n a l y s i s  and wrote  Chapter 5. 
Mr. Lee Heinsch performed t h e  t o o l  and f l a k e  a n a l y s i s  and wrote  t h a t  s e c t i o n  of  
Chapter 6 ;  M r .  J. Steven Meyer performed t h e  ground s tone  a n a l y s i s  and wrote  
t h a t  s e c t i o n  of  Chapter 6; and D r .  Lord performed t h e  p r o j e c t i l e  po in t  a n a l y s i s  
and wrote  t h a t  s e c t i o n  of Chapter 6. Spec ia l  t e s t i n g  ana lyses  were performed 
by t h e  fo l lowing  o rgan iza t ion  o r  i nd iv idua l s .  

Radiocarbon Dating: Beta Analyt ic ,  Inc. and t h e  
Univers i ty  of  Texas a t  Aust in 

Faunal Analysis:  D r .  Kenneth Lord 
F l o r a l  Analysis:  D r .  Kenneth Lord 
Po l l en  Analysis :  M s .  Karen Clary of Castetter Laboratory 

f o r  Ethnobotanical  S tud ie s  a t  t h e  
Univers i ty  of New Mexico 

The r e p o r t  is organized i n t o  t h e  fo l lowing  sec t ions :  Chapter 2 is t h e  Cu l tu re  
H i s to ry  and Research Perspect ive;  Chapter 3 is t h e  Environment; Chapter 4 is 
t h e  Methodology, l i s t i n g  f i e l d  methods and s i te  desc r ip t ions ;  Chapter 5 is 
Ceramics; Chapter 6 is L i t h i c s  and Ground Stone; Chapter 7 is  Bio logica l  
S tud ie s ;  Chapter 8 is I n t e r p r e t a t i o n s  and Chapter 9 has  Conclusions. There are 
a l s o  Appendices f o r  t h e  f i n a l  r e p o r t  f o r  t h e  magnetometer survey provided by 
Mr. Huggins, a d d i t i o n a l  ceramic and l i t h i c  information,  and f i re-cracked rock 
d e n s i t y  maps f o r  s i te  ENM 10230. 





Chapter 2 

CULTURE HISTORY AND RESEARCH PERSPECTIVE 

Kenneth J. Lord and William E. Reynolds 

INTRODUCTION 

Over 2,000 archaeologica l  sites have been recorded throughout s o u t t s a s t e r n  N e w  
Mexico, as i t  is defined by Cami l l i  and Allen (1979).  The v a s t  major i ty  of 
t hese  s i tes  have been recorded by t h r e e  agencies:  Eas te rn  New Mexico Univer- 
s i t y ,  N e w  Mexico S t a t e  Univers i ty ,  and t h e  Lea County Archaeological Society.  
Very few of  t h e  s i tes  have been i n v e s t i g a t e d  beyond t h e  survey l e v e l  of e f f o r t .  
The l a c k  of excavated sites has  made i t  d i f f i c u l t  t o  p lace  sites wi th in  estab-  
l i s h e d  c u l t u r a l  chronologies  beyond genera l ized  time periods,  i.e., Paleo- 
i nd ian ,  Archaic,  and La te  P r e h i s t o r i c  occupations. 

Comprehensive examination of  c u l t u r a l  resources  i n  t h e  southeas te rn  po r t ion  of  
New Mexico is provided i n  C a m i l l i  and Al l en ' s  A C 

e B u  a o th 19790 and S t u a r t  and Gauth ier ' s  
P reh i  o r '  N e w  Me ' (19810. 

This  p o r t i o n  of Chapter 2 w i l l  f ocus  on t h e  genera l ized  c u l t u r e  h i s t o r y  of  
sou theas t e rn  N e w  Mexico with emphasis placed on s i tes  w i t h i n  and surrounding 
t h e  Nash Draw, New Mexico Quadrangle (see Figure  2.1 1. This  inc ludes  t h e  15' 
USGS s e c t i o n  maps of Carlsbad, Clayton Basin, Hat Mesa, Laguna Gatuna, Malaga, 
Nash Draw, and O i l  City.  I n  a d d i t i o n  7.5' s e c t i o n  maps of  Bell Lake, Big 
Sinks,  Paduca Breaks Eas t ,  Paduca Breaks West, Paduca Breaks NW, Phantom Banks, 
and P i e r c e  Canyon were a l s o  included. This  encompasses a 2,U35 square m i l e  
r eg ion  surrounding t h e  p r o j e c t  area.  

PALEOINDIAN PERIOD (10r000 B.C. t o  5000 B.C.?) 

Paleoindian r e sea rch  i n  sou theas t  New Mexico h a s  had a long and continued 
emphasis. A number o f  well documented Paleoindian sites have been examined 
s i n c e  t h e  e a r l y  1930s. These sites have been ex tens ive ly  reviewed i n  Camil l i  
and Allen (1979) and a s y n t h e s i s  of  t h i s  ma te r i a l  w i l l  be presented below. 
Major excavated Paleoindian s i t e s  i n  southeas te rn  New Mexico include Blackwater 
Draw (two l o c a l i t i e s ) ,  Milnesand, Burnet Cave, t h e  El ida  S i t e ,  and Hermit's 
Cave. Eleven radiocarbon d a t e s  have been der ived  from t h r e e  of these  sites 
(Hermit's Cave, Burnet Cave, Blackwater Draw l o c a l i t y  1 ) .  These d a t e s  range 
from roughly 10,000 B.C. t o  5500 B.C. ( S t u a r t  and Gauthier  1981:2610. 

These sites have been divided i n t o  two broad time per iods ,  a middle Paleoindian 
period and a l a t e  Paleoindian period. 
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Middle Paleoindian period sites i n  t h e  sou theas t e rn  New Mexico region c o n s i s t  
of  only Hermit's Cave which has  been radiocarbon da ted  t o  between 12,900 2 350 
B.P. and 11,850 -+ 350 B.P. (Schu l t z  and Martin 1970). 

L a t e  period Pa leo indian  sites have a l s o  been found i n  t h e  region. These 
inc lude  Clovis ,  Folsom, Midland, and Fi rs tv iew complexes. Blackwater Draw, 
loca t ed  '4 miles sou th  of  C lov i s  and 7 miles n o r t h  of Po r t a l e s ,  N e w  Mexico, 
con ta ins  evidence of a C lov i s  occupat ion which has  been radiocarbon dated a t  
11,040 500 B.P., 11,170 360 B.P., and 11,630 2 400 B.P. (Hester  1972). A 
Folsom-Midland complex a t  Blackwater D r a w  has  been radiocarbon dated a t  10,250 
-t 320 B.P. and 10,490 + 900 B.P. (Hester 1972). A t h i r d  complex recognized a t  
Blackwater Draw c o n t a i n s  Eden, S c o t t s b l ~ f f ~  Plainview, San Jon, Agate Basin, 
Freder ick ,  and Cody p r o j e c t i l e  points .  This  complex, known as t h e  Firs tview 
(Judge n.d.1, has  been radiocarbon dated a t  9989 290 B.P. (Hester 1972). A l l  
t h r e e  complexes a t  Blackwater Draw con ta in  e x t i n c t  megafauna wi th  bison 
predominant. 

Other excavated sites con ta in ing  evidence of l a te  Paleoindian remains inc lude  
Burnet Cave (Howard 1935a),  t h e  E l ida  s i te  (Warnica 1961)s t h e  Milnesand s i te  
( S e l l a r d s  1952),  and t h e  San J o n  s i t e  (Roberts 1942). Bison were aga in  t h e  
predominant game s p e c i e s  recovered. 

Based on t h e  r e s u l t s  of t h e  excavated Paleoindian si tes i n  southeas te rn  New 
Mexico and elsewhere i n  t h e  Southwest (Cami l l i  and Allen 1979; Judge 19731, t h e  
fol lowing c u l t u r a l  sequence can be postulated.  The Paleoindian t r a d i t i o n  
inc ludes  t h e  Clovis ,  Folsom, and Cody t r a d i t i o n s ,  some o f  which may over lap  
temporally.  These e a r l y  t r a d i t i o n s  a r e  pr imar i ly  a s soc i a t ed  with t h e  hunting 
of  e x t i n c t  P l e i s tocene  he rb ivo res  (e.g., mammoth and bison).  S t u a r t  and 
Gauthier  (1981) sugges t  t h a t  Paleoindian hun te r s  pressed game spec i e s  aga ins t  
n a t u r a l  topographic b a r r i e r s  such a s  t h e  Llano Estacado caprock and t h e  Guada- 
l u p e  Mountains i n  sou theas t e rn  New Mexico. 

Because of  t h e  l a c k  of Pa leo indian  survey d a t a ,  use  of t h i s  a r e a  must be  
suggested by analogy t o  o t h e r  a reas .  Judge (1973:311), i n  h i s  Middle Rio 
Grande s tudy,  states t h a t  t h e  environmental v a r i a b l e s  common t o  a l l  Paleoindian 
sites were a water  source ,  proximity t o  a "hunting a r e a n  which he defined a s  a 
broad open a r e a  which could have supported a l a r g e  game population, and an 
"overviewn defined a s  a vantage poin t  o f f e r i n g  a c l e a r  view of t h e  hunt ing 
area.  

Numerous sur face  f i n d s  of Paleoindian mater ia l  have been reported i n  south- 
e a s t e r n  New Mexico. Within t h e  Roswell BLM D i s t r i c t  overview (Cami l l i  and 
Allen 19791, two major s t u d i e s  have c o l l a t e d  d a t a  from surveyed Paleoindian 
remains on t h e  Llano Estacado. Broi lo  (1971) descr ibed analyzed Clovis ,  
Folsom, and Midland p r o j e c t i l e  p o i n t s  from Blackwater Draw and o the r  l o c a l i t i e s  
i n  Roosevelt County. Wendorf and Hester (1975) summarized da t a  from 80 Paleo- 
i nd ian  sites recorded i n  t h e  nor th-cent ra l  po r t ion  o f  t h e  Llano Estacado. 



Based on d a t a  i n  Cami l l i  and Al len  (1979) seven  s i t e s  i n  t h e  r eg ion  sur rounding  
t h e  WIPP c o r e  a r e a  con ta in  ev idence  o f  Pa l eo ind ian  occupation. Smith (1966) 
r e p o r t s  Pa l eo ind ian  p o i n t s  which are n o t  a s s o c i a t e d  w i t h  l a te r  material a t  f o u r  
o t h e r  l o c a l i t i e s  around Laguna P l a t a .  A P la inv iew- l ike  p o i n t  is r e p o r t e d  by 
Hurst (1976) from Maroon C l i f f s .  A Folsom p o i n t  from t h e  Duval mine s tudy  a r e a  
and a Sandia  p o i n t  from t h e  v i c i n i t y  have been r e p o r t e d  by Thompson ( 1980: 140).  
L e s l i e  (1978) .  i n  h i s  s tudy  o f  l o c a l  c o l l e c t i o n s ,  r epo r t ed  numerous Pa leo indian  
p o i n t s  from throughout  t h e  area. S u r f i c i a l  Pa l eo ind ian  m a t e r i a l s  have r e c e n t l y  
been encountered t o  t h e  n o r t h e a s t  and sou th  o f  ENM 10418 by amateur c o l l e c t o r s  

n (pe r sona l  communication Harvey Hicks 1984). 

The p o t e n t i a l  presence o f  a l i m i t e d  amount o f  Pa l eo ind ian  materials i n  t h e  WIPP 
c o r e  a r e a  cannot  be overlooked. 

ARCHAIC PERIOD (5000 B.C. t o  A.D. 10007) 

The Archaic  pe r iod  i n  t h e  Southwest i n  g e n e r a l ,  and sou theas t e rn  New Mexico 
s p e c i f i c a l l y ,  is poorly understood. The Archaic  pe r iod  r ep re sen t ed  an  adapta-  
t i o n  t o  a d r i e r  environment t h a t  could no l o n g e r  suppor t  t h e  megafauna o f  t h e  
P l e i s t o c e n e  epoch. Archaic a d a p t a t i o n s  p laced  emphasis on t h e  g a t h e r i n g  o f  
v e g e t a l  materials and hunt ing  o f  smaller game s p e c i e s ,  e.g. , r a b b i t  and deer .  
Th i s  s h i f t  i n  emphasis probably r e s u l t e d  i n  d i f f e r e n t  s i te  l o c a t i o n  s t r a t e g i e s  
t han  t h o s e  f o r  t h e  Pa leo indian  per iod.  

The s p a r s i t y  o f  Archaic remains i n  s o u t h e a s t e r n  New Mexico may be t h e  r e s u l t  o f  
s e v e r a l  f a c t o r s :  1 )  t h e  masking of Archaic sites due t o  deposit 'onal f a c t o r s  
o r  subsequent  L a t e  P r e h i s t o r i c  per iod  occupat ions ,  2 )  removal o f  d i a g n o s t i c  
t o o l  t y p e s  r e s u l t i n g  i n  nondiagnos t ic  l i t h i c  scatters, o r  3 )  a real l a c k  o f  
Archaic u s e  o f  sou theas t e rn  New Mexico. It is probable  t h a t  a l l  t h r e e  f a c t o r s  
are r e s p o n s i b l e  f o r  t h e  pauc i ty  of Archaic materials cons ide r ing  t h e  l o n g  time 
span. 

Unfor tuna te ly ,  a l a c k  of s t r a t i f i e d  Archaic per iod  s i t e s  p r e s e n t s  g rave  
problems i n  a s s i g n i n g  temporal p e r i o d s  t o  s i tes  w i t h  Archaic a f f i l i a t i o n s .  The 
e a s t e r n  p o r t i o n s  of  New Mexico appear  t o  be on t h e  i n t e r f a c e  of  t h e  South- 
wes te rn  "Desertn c u l t u r e s  r ep re sen t ed  by t h e  Cochise  (Say le s  and Antevs 1941 ) 
and t h e  Oshara T r a d i t i o n s  (Irwin-Williams 19671, and t h e  "P la in sn  Archaic  wi th  
c l o s e  a f f i l i a t i o n s  i n  Texas (Suhm and J e l k s  1962) .  

The Cochise  T r a d i t i o n  of  t h e  Archaic i s  g e n e r a l l y  conf ined  t o  t h e  west s i d e  of  
t h e  San Andres Mountains (Becke t t  1979).  "Oshara-liken m a t e r i a l s  have been 
recorded by J e l i n e k  (1967) i n  t h e  Middle Pecos Val ley  and by Kemrer and Kearns 
(1984).  L e s l i e  (1978) r e p o r t s  f i n d i n g  both Oshara and Cochise- l ike m a t e r i a l s  
i n  t h e  s o u t h e a s t e r n  p a r t  of  t h e  s t a t e .  

"P l a in sn  Archaic m a t e r i a l s  a r e  r ep re sen t ed  a t  a number of  s i tes  i n  t h e  r eg ion  
( L e s l i e  1978, 1979; Warnica 1965). These s i tes  c o n t a i n  po in t  s t y l e s  resembling 
Gary, Bulverde,  Fa i r l and ,  Paisano,  F r i o ,  and E l l i s  p o i n t s  a s  desc r ibed  by Suhm 
and J e l k s  ( 1962).  These po in t  t ypes  r e p r e s e n t  broad temporal pe r iods ,  r ang ing  
from 3000 B.C. t o  A.D. 1000. 



I n  a d d i t i o n ,  a unique p r o j e c t i l e  po in t  s t y l e  c a l l e d  t h e  "Maljamarn point 
(Corley and L e s l i e  1963; Smith 1972; Leslie 1978) is  found i n  southeas te rn  New 
Mexico. The d a t i n g  is  extremely tenuous but i t  is considered a Late Archaic 
type.  

C u l t u r a l  a f f i l i a t i o n s  of  t h e  Archaic popula t ions  of  southeas te rn  N e w  Mexico a r e  
t h u s  d i f f i c u l t  t o  i n t e r p r e t  and may have i n  f a c t  changed through time. Beckes 
and Adovasio (1982) attempted t o  d e f i n e  t h e  c u l t u r a l  a f f i l i a t i o n s  of t h e  Hueco 
phase (Lehmer 1948) t h e  preceramic precursors  o f  t h e  Jornada Branch of  t h e  
Mogollon. They analyzed l i t h i c  materials and pe r i shab le s  from t h r e e  more o r  
less d i s t i n c t i v e  Archaic c u l t u r a l  manifestat ions.  These inc lude  t h e  Hueco 
phase of  southern  New Mexico, t h e  Chisos focus of t h e  Big Bend d i s t r i c t  o f  t h e  
Rio Grande (Kelley e t  a l .  1940). and t h e  Pecos River focus (Suhm e t  al. 1954) 
o f  t h e  Lower Pecos region o f  Texas (Beckes and Adovasio 1982:205). The basic  
f laked  and ground s tone  t o o l  k i t  is very s i m i l a r  i n  a l l  t h r e e  complexes wi th  
v i r t u a l l y  t h e  same p r o j e c t i l e  po in t  types  a t  more o r  l e s s  synchronous periods,  
a l though t h e  r e l a t i v e  percentages of  s p e c i f i c  t ypes  may vary from place t o  
place. For  example, p r o j e c t i l e  po in t  types  i n  t h e  Hueco D i s t r i c t  e x h i b i t  a 
g r e a t e r  v a r i e t y  of small ,  s e r r a t e d  t r i a n g u l a r  forms than do t h e  Lower Pecos and 
Big Bend (Chisos)  assemblages. Conversely, l a r g e ,  f i n e l y  worked d a r t  po in t s  of 
t h e  Langtry and r e l a t e d  v a r i e t i e s  a r e  most common i n  t h e  Lower Pecos region,  
less common i n  t h e  Big Bend a r e a ,  and l e a s t  common i n  t h e  Hueco D i s t r i c t  
(Beckes and Adovasio 1982:206). 

Examination of  basketry c l e a r l y  i n d i c a t e s  t h a t  t h e  pe r i shab le  i n d u s t r i e s  o f  t h e  
Hueco D i s t r i c t ,  Big Bend, and Lower Pecos r ep re sen t  e s s e n t i a l l y  t h e  same bas ic  
developmental continuum (Adovasio e t  a l .  1981). 

Based on t h e s e  d a t a ,  Archaic per iod a f f i l i a t i o n s  i n  southeas te rn  New Mexico l i e  
t o  t h e  east (Leslie 1979). Un t i l  a l a r g e  s c a l e  survey and excavat ion p ro j ec t  
i n  sou theas t e rn  New Mexico and ad jacent  po r t ions  o f  Texas has been undertaken, 
t h e  t r u e  c u l t u r a l  a f f i l i a t i o n s ,  temporal per iods  represented ,  and subs is tence  
bases  present  dur ing  t h e  Archaic per iod can only be considered speculat ion.  

Based on d a t a  presented i n  Cami l l i  and Allen (1979) f o r  a l l  t h e  USGS topo- 
g raph ic  quadrangles  ad jacent  t o  t h e  WIPP a rea ,  60 Archaic components have been 
i d e n t i f i e d .  This  r ep re sen t s  almost 14% of  t h e  p r e h i s t o r i c  components i n  t h e  
reg ion .  I n  add i t i on ,  123 si tes have been c l a s s i f i e d  as  unknown p reh i s to r i c .  
It i s  h ighly  l i k e l y  t h a t  a c e r t a i n  percentage of  t hese  s i t e s  represent  Archaic 
occupat ions.  

S i t e s  wi th  Archaic components, based on radiocarbon d a t e s  i n  t h e  Carlsbad 
reg ion ,  i nc lude  Honest In jun  Cave dated t o  2930 + 60 B.P. (Applegarth 1976:54), 
a d a t e  o f  1755 2 65 B.P. from t h e  Laguna P l a t a  s i t e  (Haskell  19771, a d a t e  of 
A. D. 584 a t  Burnet Cave (Burns 1967:40), and two d a t e s  from S i t e  3 a t  t h e  Duval 
mine sites: 2530 + 70 B.P. and 1710 + 130 B.P. (Thompson 1980:137). 

Seve ra l  s i tes  i n  t h e  WIPP a r e a  con ta in  evidence of  Archaic occupation. ENM 
10222 con ta ins  Archaic-like p r o j e c t i l e  po in t s  (Schermer 1980:30) and ENM 10233 
(Hicks 1981a) had a hear th  which has  been radiocarbon dated t o  1530 + 160 B.P. 
and 1290 -, 130 B. P. (Schermer 1983 1. 



LATE PREHISTORIC PERIOD (POST A.D. 900) 

The La te  P r e h i s t o r i c  per iod  h a s  been w e l l  documented i n  s o u t h e a s t e r n  New Mexico 
by l a r g e  survey  p r o j e c t s .  Two hundred and for ty-one  sites w i t h  ceramics have 
been documented w i t h i n  t h e  2,035 squa re  mile a r e a  i n t e n s i v e l y  examined. 
Excavated sites,  however, have been examined on a much s m a l l e r  s ca l e .  The Lea 
County Archaeologica l  S o c i e t y  began i n v e s t i g a t i o n s  i n  1957 w i t h  t h e  Boot H i l l  
P r o j e c t  (Cor ley  and L e s l i e  1960).  Th i s  s i te  con ta ined  f o u r  b u r i a l s  and a 
v a r i e t y  of  a r t i f a c t u a l  material i n c l u d i n g  ceramics ,  chipped and ground s t o n e  
t o o l s ,  and a r t i f a c t s  o f  s h e l l  and bone. I n  a d d i t i o n ,  midden d e p o s i t s  ranging  
up t o  fou r  fee t  i n  t h i c k n e s s  were uncovered. P i t h o u s e s  may have a l s o  been 
p re sen t  a t  t h e  s i t e  ( C a m i l l i  and Al len  1979 :82).  

Excavat ions o f  t h e  Merchant Si te  ( L e s l i e  1965) were t h e  first t o  y i e l d  ev idence  
of  s t r u c t u r e s  east of t h e  Pecos River. These e x c a v a t i o n s  uncovered two p i t -  
houses and as many as t h i r t e e n  s u r f a c e  rooms. Two occupa t ion  l e v e l s  were noted 
f o r  t h e  p i t  s t r u c t u r e s .  Ceramic t y p e s  recovered  from t h e  s i te  l e d  L e s l i e  
(1965) t o  propose a n  occupat ion  d a t e  o f  A.D. 1400 for t h e  site. Ochoa Indented 
ware made up  965 of t h e  ceramic m a t e r i a l  recovered.  I n  a d d i t i o n  t o  t h e  s t r u c -  
t u r e s ,  75 bedrock mor t a r s  were a s s o c i a t e d  w i t h  t h e  si te.  

Excavat ions a t  t h e  Monument Sp r ing  Site,  southwest  of Hobbs, a l s o  y i e lded  
bedrock mor ta rs .  An unf in i shed  p i t  s t r u c t u r e  was a l s o  noted. L e s l i e  (1968) 
a t t r i b u t e s  t h i s  s i t e  t o  t h e  Ochoa phase based on ceramic types.  

The Laguna P l a t a  s i t e  h a s  been excavated by t h e  Lea County Archaeological  
Soc i e ty  and E a s t e r n  N e w  Mexico Un ive r s i t y  (Runyan 1972; Haskel l  e t  a l .  1977). 
Runyan d e s c r i b e s  t h r e e  shal low p i thouses ,  each c h a r a c t e r i z e d  by a nnon-localn 
orange-red c l a y  f l o o r ,  e i g h t  t o  n ine  i nches  t h i c k ,  l y i n g  above a n a t u r a l  
mott led greenish-white  gypsum c lay .  Runyan b e l i e v e s  t h i s  c l a y  r e p r e s e n t s  
f l o o r s  o f  s t r u c t u r e s .  A l l  s t r u c t u r e s  conta ined  p o s t  h o l e s  i n d i c a t i n g  some type  
o f  s u p e r s t r u c t u r e ,  probably cons t ruc t ed  of  brush. A l l  t h r e e  nouse f l o o r s  
c o n t a i l  a dense  midden cover  c o n s i s t i n g  of  bone, chipped s t o n e  a r t i f a c t s ,  and 
ceramics.  

L a t e r  i n v e s t i g a t i o n s  of Laguna P l a t a  inc luded  e x c a v a t i o n s  of midden d e p o s i t s  by 
Eas t e rn  New Mexico U n i v e r s i t y  (Haske l l  e t  a l .  1977).  Bones of  . j ackrabbi t  and 
an t e lope  dominated t h e  f a u n a l  assemblage, w i th  b i son ,  bighorn sheep,  and dee r  
i n  lower f r equenc i e s .  Pe t rographic  ana lyses  o f  tempering m a t e r i a l s  i n  t h e  
ceramic assemblage s u g g e s t s  t h a t  they were n o t  l o c a l l y  manufactured (Burns 
1977). The m a j o r i t y  of t h e  ceramic m a t e r i a l  c o n s i s t e d  o f  p l a i n ,  decora ted ,  and 
t ex tu red  Jornada  Brown wares. The d a t e s  f o r  brown and decora ted  wares range 
between A.D. 900 and A.D. 1650 ( C a m i l l i  and Al l en  1979:87). Two rad iocarbon  
d a t e s  ob t a ined  f o r  t h e  s i t e  a r e  A.D. 760 + 95 and A.D. 915 & 65 sugges t ing  a 
narrow span  of occupat ion  (Burns 1977). No a d d i t i o n a l  s t r u c t u r e s  were noted. 

Excavation work i n  t h e  Duval Mine a r e a  was under taken  i n  1979 (Thompson 1980).  
S i x  sites were examined u s i n g  a m u l t i p l e  s t r a t e g y  i n c l u d i n g  s u r f a c e  co l l ec -  
t i o n s ,  p o s t h o l e  auger ing ,  and test excavat ions.  Ceramics recovered from S i t e s  
3 ,  4 ,  7 ,  and 8 i n d i c a t e  occupat ion du r ing  t h e  L a t e  P r e h i s t o r i c  per iod  bracke ted  
between A. D. 700-1 400. The l i t h i c  assemblages b a s i c a l l y  conform t o  t h e s e  
d a t e s ;  however, some l i n e s  o f  evidence sugges t  t h a t  some o f  t h e  s i tes  were 



o r i g i n a l l y  occupied dur ing  Archaic times (Thompson 1980:140). Four radiocarbon 
d a t e s  from S i t e  3 suggest  occupat ion du r ing  both t h e  Archaic and Late  
P r e h i s t o r i c  per iods .  Dates on wood cha rcoa l  are 580 + 70 B.C., A.D. 240 & 130. 
A.D. 810 + 150, and A.D. 1150 + 185 (Thompson 1980: 137). These d a t e s  confirm 
Archaic and L a t e  P r e h i s t o r i c  per iod  use  o f  S i t e  3. 

L a t e  P r e h i s t o r i c  Per iod Assessment 

Archaeological  work wi th in  t h e  Late P r e h i s t o r i c  per iod  i n  sou theas t e rn  New 
Mexico h a s  l a r g e l y  been confined t o  survey r eco rd ing  o f  sites (Nie lsen  1977; 
MacLennan and S c h e m e r  1979; Laumbach 1979; Becke t t  1976; Bond 1979; Hurst  
1976). The b igges t  problem a s s o c i a t e d  w i t h  survey documentation revolves  
around t h e  l a c k  o f  temporal c o n t r o l  on sites. Corley (1965) has  proposed a 
chronologica l  framework based p r imar i l y  on ceramic a s soc i a t i ons .  

Corley d e f i n e s  t h e  WIPP a r e a  a s  being w i t h i n  t h e  e a s t e r n  ex tens ion  o f  t h e  
Jornada Branch o f  t h e  Mogollon (1965). A t h r e e  phase sequence of occupat ion 
has  been def ined.  The e a r l i e s t ,  t h e  Querecho phase, d a t e s  between A.D. 950 and 
1100 and is cha rac t e r i zed  by open n o n s t r u c t u r a l  sites as soc i a t ed  with a l o c a l  
p l a i n  brownware. Associated ceramics  i n c l u d e  El  Paso Brown, Jornada Brown, 
Jornada  Red-on-brown, Three Rivers  Red-on-terracotta Boldl ine,  and Chupadero 
Black-on-white. Based on C a m i l l i  and Al len  (19791, 38 sites wi th in  Nash Draw 
and sur rounding  USGS quadrangles  c o n t a i n  evidence o f  Querecho occupation. This  
r e p r e s e n t s  a lmost  16% of  t h e  ceramic per iod  sites. 

The Maljamar phase d a t e s  t o  between A.D. 1100-1300. Sites of  t h i s  phase 
c o n t a i n  p i t houses  and both p l a i n  brown and cor ruga ted  brownwares. Associated 
ceramics  i n c l u d e  El Paso Brown, El  Paso Polychrome, Mimbres Black-on-white, 
P layas  Red and Inc i sed ,  Three Rivers  Red-on-terracot t a  Bold1 i n e  and F ine l  i n e ,  
and Chupadero Black-on-white. Thi r ty-n ine  s i tes  (16%) have been a t t r i b u t e d  t o  
t h i s  phase i n  t h e  region. 

The Ochoa Phase is  t h e  f i n a l  per iod a t t r i b u t a b l e  t o  t h e  Jornada Mogollon. It 
d a t e s  between A.D. 1300 and 1450 and is c h a r a c t e r i z e d  by sites with s u r f a c e  
rooms and Ochoa Indented brownware. I n  a d d i t i o n  t o  t h e  d i s t i n c t i v e  Ochoa 
Indented brownwares, El Paso Polychrome, Three Rivers  Red-on-terracotta Fine- 
l i n e ,  G i l a  Polychrome, Ramos Polychrome, Pecos Glaze I red and yellow, and 
Lincoln  Black-on-red a r e  found. Only 13 (5.4%) of  t h e  ceramic si tes i n  t h e  
r eg ion  d a t e  t o  t h i s  phase. 

The v a s t  ma jo r i t y  of t h e  ceramic sites i n  t h e  r eg ion  (62.6%) could no t  be 
ass igned  t o  t h e  phase des igna t ions  e s t a b l i s h e d  by Corley ( 1965 1. Reevaluation 
o f  t h e s e  sites i s  extremely important  i n  o rde r  t o  e s t a b l i s h  chronologica l  
c o n t r o l s  f o r  t h i s  region.  More s ecu re  d a t i n g  methods of  t h e  sites, i.e., 
rad iocaroon ,  w i l l  b e  necessary i n  o r d e r  t o  understand more f u l l y  t h e  c u l t u r a l  
complexity of t h e  region.  

Based on survey and excava t ion  d a t a ,  t h e  si tes d a t i n g  t o  t h e  L a t e  P r e h i s t o r i c  
per iod appa ren t ly  r e p r e s e n t  temporzry camps used f o r  t h e  e x p l o i t a t i o n  of p l a n t  
and animal resources .  Even s i tes  wi th  evidence of s t r u c t u r e s  con ta in  no 
d e f i n i t e  evidence of  a g r i c u l t u r a l  pu r su i t s .  



Revision of t h e  Jornada Branch of t h e  Mogollon a s  defined by Lehmer (1948). and 
Corleyr s (1965, a s  updated by L e s l i e  1979) e a s t e r n  extens ion of the  Jornada 
Branch of t h e  Mogollon a r e  based l a r g e l y  on s i m i l a r i t i e s  of  t h e  ceramic t r a d i -  
t ions .  Beckes and Adovasio (1982) i n d i c a t e  t h a t  t h e  precursors  of t h e  Jornada 
Branch of  the  Mogollon, t h e  Hueco phase, have chipped s tone  and basketry 
a f f i l i a t i o n s  t o  groups i n  western Texas. The basket ry  and chipped stone 
m a t e r i a l s  of the  Jornada Mogollon, however, have t i e s  t o  t h e  west with t h e  
Cochise. "The g r e a t  d i s p a r i t i e s  between the  Jornada Branch Mogollon basketry 
and t h e  e a r l i e r  and possibly i n  p a r t  contemporaneous Hueco phase basket wares 
suggest t h a t  no connection of any s o r t  e x i s t s  between t h e  makers of these  
ma te r i a l sn  (Beckes and Adovasio 1982:208). These changes would have necessi- 
t a t e d  a t o t a l  r evo lu t ion  i n  basketry production w i t h  a complete and u t t e r  break 
by t h e  Jornada weavers from 6,000 t o  7,000 yea r s  of antecedent  weaving t r ad i -  
t i o n s  (Beckes and Adovasio 1982:208). An a l t e r n a t i v e  i n t e r p r e t a t i o n  of the  
d a t a  would view t h e  Jornada Branch a s  an immigration. 

L i t h i c  ma te r i a l s ,  pr imar i ly  p r o j e c t i l e  po in t s  found i n  Late P r e h i s t o r i c  period 
sites i n  southeas tern  New Mexico, have general  shape c h a r a c t e r i s t i c s  similar t o  
those  found t o  t h e  e a s t  i n  Texas (see Leslie 1978; Kauffman 1983). This, 
coupled with a l ack  of a g r i c u l t u r a l  pursu i t s ,  seems t o  i n d i c a t e  a set t lement-  
subs is tence  system which d i f f e r s  from t h e  c l a s s i c  Jornada Mogollon. Co l l ins  
(1971) i n  "A Review of Llano Estacado Archaeology and Ethnohistoryn s t a t e s  t h a t  
t h e  Querecho, Maljamar, and Ochoa phases a r e  thought t o  have become 
inc reas ing ly  independent of t h e  most progressive Mogollon development t o  t h e  
west and maintained a g r e a t e r  r e l i a n c e  on hunting. It appears t h a t  severa l  
explanat ions  account f o r  t h e  presence of Southwestern ceramics on t h e  Llano 
Estacado: 1 ) r e l a t i v e l y  permanent hunting-gathering communities seem t o  have 
e x i s t e d ,  2 )  a g r i c u l t u r a l  Puebloan communities very l i k e l y  ex i s t ed  i n  the  
southeas tern  region of New Mexico and indigenous people probably received 
Puebloan ceramics i n  t r ade ,  and 3 )  i t  is poss ib le ,  but un l ike ly ,  t h a t  hunting 
groups opera t ing  out  of t h e  e a s t e r n  Puebloan communities t ranspor ted  some 
po t t e ry  i n t o  t h e  region (Col l ins  1971:89). 

Based on a v a i l a b l e  da.ta, i t  i s  d i f f i c u l t  t o  determine i f  indigenous peoples 
developing out  of e s s e n t i a l l y  Texas Archaic s tock were i n  a t r a d i n g  re la t ion-  
s h i p  wi th  more western ceramic producing groups o r  i f  Jornada Mogollon groups 
moved i n t o  t h e  region on a seasonal  bas i s  t o  e x p l o i t  t h e  region f o r  p lant  and 
animal resources. Resolving t h i s  problem may prove d i f f i c u l t ;  however, 
d e t a i l e d  comparisons of l i t h i c  technologies from t h e  s t r a t i f i e d  sites between 
c o r e  a rea  Jornada Mogollon groups and sites of s i m i l a r  time per iods  i n  Texas 
may help t o  answer t h i s  quest ion.  These types of  s t u d i e s  can then be compared 
t o  d a t a  from southeas tern  New Mexico. 

PREVIOUS ARCHAEOLOGICAL WORK I N  THE WIPP CORE AREA 

A number of archaeological  surveys and excavations have been undertaken i n  t h e  
WIPP core  a rea  ( s e e  Figure 2.2).  The WIPP core  a r e a  i s  defined a s  t h e  four 
s e c t i o n s  of land which inc lude  and surround t h e  WIPP site. The o r i g i n a l  survey 
was by J. Nielsen of t h e  Agency f o r  Conservation Archaeology (ACA) f o r  Sandia 
Laboratories .  This  survey resu l t ed  i n  t h e  l o c a t i o n  of  33 sites and 64 i s o l a t e d  
a r t i f a c t s  (Nielsen 1977). The next survey by R. MacLennan and S. Schemer  of 





ACA f o r  Bechtel  Inc. was f o r  access  roads and a r a i l r o a d  right-of-way. .The  
survey encountered two s i t e s  and 12 i s o l a t e d  a r t i f a c t s  (MacLennan and Schermer 
1979). Schermer performed another  survey designed t o  r e l o c a t e  t h e  s i t e s  
o r i g i n a l l y  recorded by Nielsen (1977). This  survey redescribed 28 of  the  
o r i g i n a l  33 s i t e s  (Schermer 1980). I n  1981 P. Hicks d i rec ted  t h e  excavation of 
a t o t a l  of n ine  sites i n  t h e  WIPP core  a r e a  (Hicks 1981a. 1981 b) .  The last 
archaeologica l  survey was by B. Bradley of CASA f o r  a proposed water  pipel ine.  
This  survey recorded one s i t e  and f o u r  i s o l a t e d  a r t i f a c t s  (Bradley 1982). The 
survey d a t a  a r e  summarized i n  Table 2.1. 

A number of genera l i za t ions  concerning s o i l s ,  vegeta t ion ,  and s i t e  f e a t u r e s  may 
be gleaned from these  survey and excavation data.  The major i ty  of  t h e  s i t e s  
a r e  a s soc ia ted  wi th  t h e  Berino s o i l  s e r i e s  which a r e  sandy, deep, non-calcar- 
eous, yellowish-red t o  red s o i l s  of  mixed o r ig in .  Nielsen (1977: 18) no tes  t h a t  
t h e  lower component c o n s i s t s  of  a red  t o  dark red  sandy c lay  loam and, 1 )  is 
assoc ia ted  wi th  t h e  f l o o r s  of deep blowouts, and 2 )  c u l t u r a l  ma te r i a l  is 
genera l ly  found on t h i s  surface.  

The major p lan t  a s soc ia t ion  occurr ing  a t  t h e  sites is made up of  !Juereus, 
P r o s o ~ i g  sp., Yucca sp., and annual grasses.  The s u r f a c e  morphology is pri-  
mari ly sand, windblown depos i t s ,  and sand dunes. 

I n  terms of t h e  human occupation, t h e  major i ty  of  t h e  sites have hea r ths  o r  
hea r th  s t a i n s  and/or burned cal iche/sandstone.  The major i ty  a l s o  have some 
po t t e ry  and almost a l l  have f l a k e s ,  manos and/or metates. There were very few 
cores ,  hammerstones, o r  formal t o o l s  found dur ing t h e  surveys. 

The n ine  sites excavated i n  t h e  WIPP core  a r e a  which are repor ted  i n  Hicks 
(1981a and 1981b) a r e  ENM 10201, ENM 10233, ENM 10237, ENM 10241, ENM 10206, 
ENM 10207, ENM 10209, ENM 1021 1,  and ENM 1021 2. I n  both r e p o r t s  Hicks con- 
cluded t h a t  a l l  t h e  s i t e s  represented  small ga the r ing  and/or p l a n t  processing 
s t a t i o n s .  This  conclusion w a s  based on t h e  presence of e i t h e r  i d e n t i f i a b l e  
ground s tone  and/or o the r  fragments of sandstone t h a t  may have been eroded 
pieces  of s i m i l a r  tools .  She a l s o  concluded t h a t  t h e r e  was very l i t t l e  evi- 
dence f o r  t o o l  manufacture o r  hunting a c t i v i t i e s  based on t h e  l i t h i c  d e b r i s  
present .  The major i ty  of the  l i t h i c s  appear t o  have been produced a s  a r e s u l t  
of  resharpening a t o o l  edge. Based on ceramic typologies a l l  of t h e  s i t e s  
could range i n  age from A.D. 900 t o  A.D. 1350. ENM 10233, however, has been 
radiocarbon dated t o  A.D. 420 - 160 and A.D. 660 & 130 (Schermer 1983). 

RESEARCH DESIGN 

In t roduc t ion  

The research  r e s u l t s  of the  excavat ions  a t  si tes ENM 10222, ENM 10230, and ENM 
10418 w i l l  be  dependent on t h e  archaeologica l  ma te r i a l  recovered. Our 
expecta t ions  have l a r g e l y  been based on t h e  nature  and r e s u l t s  of t h e  
excavations a t  s i m i l a r  sites i n  and near  t h e  WIPP core  area.  The expecta t ions ,  
governing hypotheses, and a n a l y t i c a l  s t r a t e g i e s  a r e  d e t a i l e d  below. 
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T h e r e  w e r e  t h r e e  hypo theses  r e g a r d i n g  p r e h i s t o r i c  human 1 1 t i l i Z a t i o n  of t h e  WIPP 
a r e a  t h a t  were  c o n s i d e r e d :  

The WIPP area was  s e a s c n a l l y  u t i l i z e d ,  where a c t i v i t i e s  w e r e  focused  on  
t h e  s a t h e r i n g  of v e g e t a l  materials ( a c o r n s  and mesqu i t e  beans )  w i t h  a 
lesser emphasis  on h ~ n t i ~ g .  Temporary s t r u c t u r e s  were se t  up  a t  base  
camps. Procurement g r o u p s  would r a n g e  i n t o  t h e  s u r r o u n d i n g  areas t o  hun t  
and g a t h e r  a s  well a s  t o  perform i n i t i a l  p r o c e s s i n g .  F o o d s t u f f s  were 
s t o r e d  a t  t h e  b a s e  camp and s u b s e q u e n t l y  removed t o  permanent v i l l a g e s ,  
p r o b a b l y  l o c a t e d  n e a r  t h e  P e c o s  River .  Tool p r o d u c t i o n  and maintenance  
was performed a t  t h e  b a s e  camps a l t h o u g h  t o o l  p r o d u c t i o n  f o r  immediate 
n e e d s  might  o c c u r  e l s e w h e r e .  T h i s  h y p o t h e s i s  v a r i e s  l i t t l e  from t h a t  
s u g g e s t e d  f o r  t t . e  p r e c e d i n g  A r c h a i c  groups .  

The WIPP a r e a  s u p p o r t e d  a semi - seden ta ry  p o p u l a t i o n  of Mogollon th roughou t  
t h e  y e a r .  Data from t h e  Merchant s i te  ( L e s l i e  1965) and from t h e  Andrews 
Lake l o c a l i t y  i n  Texas  ( C o l l i n s  1968) dernor?strate t h e  e x i s t e n c e  o f  p i t  
s t r u c t u r e s  and xur-face r-ooms occup ied  d u r i n g  t h e  Gchoa phase  a t  p l a y a  
l o c a l i t i e s .  These  p o p u l a t i o n s  a p p e a r  t o  be a l m o s t  t o t a l l y  dependent  on 
t h e  h u n t i n g  of game, e s p e c i a l l y  b i s o n ,  and t h e  g a t h e r i n g  o f  w i l d  v e g e t a l  
m a t e r i a l s .  T h i s  s i t u a t i o n  might  have  developed e a r l i e r  i n  t h e  Mogollon 
s e q u e n c e  i n  t h e  WIPP area. F a r t h e r  t o  t h e  n o r t h ,  i n  t h e  panhand les  of 
Texas  and Gklahoma, a s i m i l a r .  cievelcy.&er!t is c a l l e d  t h e  Ante lope  Creek 
f o c u s .  D a t i n g  between A.C. 1200 and A.D. 1450, t h e s e  sites are a r c h i t e c -  
t u r a l l y  r e m i n i s c e n t  o f  S o u t h w e s t e r n  pueb los .  B i son  were t h e  primary 
r e s o u r c e ,  and t h e  Upper Republ ican complex o f  t h e  cent.ra1 p l a i n s  is a 
s u g g e s t e d  c u l t u r a l  o r i g i n  (Krieger 1947 ; Watson 1550).  

3. The p o p u l a t i o n  i n  t h e  WIPP area was n e v e r  Mogollon b u t  a n  ind igenous ,  
e s s e n t i a l l y  nomadic h u n t e r / g a t h e r e r  g roup  t h a t  systematic all^ t r a d e d  f o r  
Mogollon ce ramics .  Puebloan t r a d e w a r e s  from t h e  Southwest  have been found 
on  P l a i n s  I n d i a n  sites t h r o u g h o u t  Texas  and Oklahoma ( K r i e g e r  1947) .  An 
a l t e r n a t i v e  i s  t h a t  2 " P l a i c s n  g roup  a c q u i r e d  ce ramic  and a r c h i t e c t u r a l  
t e c h n o l o g i e s  from t h e  Mogollon a f t e r .  c o n s i d e r a b l e  c o n t a c t  w i t h  them. 
C o l l i n s  (1968:41) however, c o n s i d e r s  t h i s  an  u n l i k e l y  p o s s i b i l i t y .  An 
e t h n o g r a p h i c  example is found i n  t h e  J f c a r i l l a  Apache a d o p t i o n  o f  adobe 
p u e b l o s ,  micaceous  p o t t e r y ,  and a g r i c u l t u r e  t h a t  o c c u r r e d  i n  t h e  1700s 
(Gunnerson 1974:lO-11). 

T h e r e  were t h r e e  d a t a  b a s e s  t h a t  were knowr! t o  e x i s t  a t  t h e  sites based on 
p r e v i o u s  f i e l d w o r k :  l l t h i c  data,  s p a t i a l  data, and ce ramic  d a t a .  L i t h i c  d a t a  
i n c l u d e d  m a t e r i a l  t y p e  and a t t r i b u t e  r e c o r d a t i o n ,  ce ramic  data i n c l u d e d  t y p e  
and a t t r i b u t e  r ~ e c o r d a t i o n ,  and spa t i a l  d a t a  were based on s u r f a c e  c o l l e c t i o n s  
and e x c a v a t i o ~  u n i t s .  

The p r e s e n c e  c f  f e a t u r e s  would open o t h e r  d a t a  realms i f  t h e y  were  found. 
Hearths would have  t h e  p o t e n t j a l  f o r  ch ronomet r i c  samples  and macrobo tan ica l  



analys is .  However, i f  any remains were found i n  t h e  one hear th  f e a t u r e  a t  s i t e  
ENM 10233 they were not  reported.  Palynological  d a t a  a l s o  had the  potent ia l '  of  
e x i s t i n g  from hear th  f e a t u r e s  and p r o f i l e s .  Thus f a r  none of  t h e  previous 
excavations had repor ted  t h e  ex i s t ence  of t h i s  d a t a  base. Las t ,  t h e r e  was t h e  
p o t e n t i a l  f o r  faunal  d a t a  but again  i t  was an unknown i n  terms of its presence 
and recoverab i l i ty .  

The research  design submitted t o  t h e  Corps first focused on those d a t a  bases 
known t o  e x i s t  and discussed research  ques t ions  a s soc ia ted  with those  data. 
The research  design was rev i sed  a f t e r  t h e  completion of  t h e  f i e l d  s tud ies .  The 
fol lowing d i scuss ions  of  t h e  l i t h i c ,  ceramic, and s p a t i a l  da ta  bases r e f l e c t  
our post  f i e l d  knowledge about t h e  sites. 

L i t h i c  Analysis 

L i t h i c  analyses  used t o  eva lua te  t h e  t h r e e  governing hypotheses revolved around 
a d e t a i l e d  study of l i t h i c  raw mate r i a l  types ,  manufacturing a t t r i b u t e s ,  and 
t o o l  morphology. 

L i t h i c  raw m a t e r i a l s  were i d e n t i f i e d  t o  source a r e a s ,  if poss ib le ,  wi th  empha- 
sis placed on t h e  d i r e c t i o n  of movement of items i n t o  t h e  WIPP area.  If e i t h e r  
Hypothesis 1 o r  2 was t o  be corroborated,  a c e r t a i n  percentage of  t h e  raw 
mate r i a l  types would come from west of t h e  Pecos River. Hypothesis 3 would be 
corroborated i f  raw m a t e r i a l s  were l o c a l l y  a v a i l a b l e  o r  were coming from t h e  
e a s t ,  ou t s ide  of  t h e  e a s t e r n  extension of t h e  Jornada Branch of  t h e  Mogollon 
c u l t u r e  (Corley 1965). 

L i t h i c  manufacturing a t t r i b u t e s  a s  de l ineated  by deb i t age  a n a l y s i s  were a l s o  an 
important por t ion  of  t h e  o v e r a l l  research  design. Kauffman (1983:31-32) 
indica ted  t h a t  b i face  manufacturing was much more f requent  during t h e  Archaic 
period. A high percentage of f l a k e s  wi th  converging o r  b i d i r e c t i o n a l  f l a k e  
s c a r s  and f l a k e s  wi th  mul t ip le  f a c e t  platforms,  i n d i c a t i v e  of i x r e a s e d  p la t -  
form preparat ion,  a r e  evidence f o r  b i face  manufacturing. These two a t t r i b u t e s  
a s  wel l  a s  t h e  percentage of cor tex ,  platform angle ,  d i s t a l  termination,  and 
s i z e  were recorded i n  order  t o  determine nArchaic-liken versus  "Anasazi o r  
Mogollon-liken manufacturing techniques. 

Becke t t  (1979) questioned t h e  Archaic o r i g i n s  of t h e  Jornada Branch of t h e  
Mogollon. On t h e  west s i d e  of  t h e  San Andres Mountains t h e  Archaic seemed t o  
be predominantly t h a t  of  t h e  Cochise c u l t u r e  whi le  t h e  Archaic on t h e  e a s t  s i d e  
of  t h a t  mountain range seemed t o  be more c l o s e l y  r e l a t e d  t o  e a s t e r n  New Mexico 
and west Texas (Beckett 1979:224). This  dichotomy may have represented 
d i f f e r e n t  t r a j e c t o r i e s  of Archaic c u l t u r a l  evo lu t ion  which converged i n t o  t h e  
Jornada Branch of t h e  Mogollon. An a l t e r n a t i v e  hypothes is  i s  t h a t  t h e  Jornada 
Branch of the  Mogollon and i ts e a s t e r n  extension,  i. e. , e a s t  of  t h e  San Andres 
Mountains, may represent  two separa te  c u l t u r a l  groups wi th  t r ad ing  
re la t ionsh ips .  

Detai led analyses  of p r o j e c t i l e  point  form and o t h e r  t o o l  morphology a t t r i b u t e s  
were undertaken i n  an at tempt t o  d i sce rn  regional  v a r i a t i o n  i n  p r o j e c t i l e  point  
forms ac ross  t h e  Jornada Branch of t h e  Mogollon. P r o j e c t i l e  point  types  



recovered from t h e  f i e ldwork  a t  ENM 10418 and ENM 10230 were morphological ly  
similar t o  t h o s e  found i n  p o r t i o n s  of Texas. Seve ra l  p o i n t s  from ENM 10230 
were similar t o  t h e  p o i n t  shown f o r  NMSU 1394 (Kauff'man 1983:Figure 7b).  These 
p o i n t s  resembled t h e  Williams t y p e  p r o j e c t i l e  p o i n t  (Suhm and J e l k s  1962:Plate 
130a)s  b u t  t h e y  were h a l f  t h e  s i z e  o f  t h i s  Texas p o i n t  (Kauffman 1983:28). A 
number of p o i n t s  found at ENM 10418 c l o s e l y  resembled Alba o r  Bonham arrow 
p o i n t s  i n  t h e  Texas typology ( S u b  and J e l k s  1962). 

The p r e sence  o f  Texas s t y l e  p r o j e c t i l e  p o i n t s  i n  sou thea s t e rn  New Mexico may 
i n d i c a t e  c u l t u r a l  t i es  t o  t h e  e a s t  r a t h e r  t h a n  t h e  core area o f  t h e  Jornada  
Branch o f  t h e  Mogollon. 

Seven s p e c i f i c  r e s e a r c h  q u e s t i o n s  concern ing  t h e  l i t h i c  assemblages were 
formulated:  

1. What, i f  anys  l i t h i c  r e d u c t i o n  a c t i v i t i e s  occur red  a t  t h e  s i t e s ?  

2. Can l i t h i c  u s e  a c t i v i t i e s  be fo rmula ted  based on t h e  presence o f  formal  
t o o l s  and /or  g r i n d i n g  implements? 

3. Do l i t h i c  a c t i v i t i e s  c o r r e l a t e  w i t h  material types ,  and if s o  what 
a c t i v i t i e s  co-occur w i t h  material types?  

4. If p r o j e c t i l e  p o i n t s  are p re sen t ,  w i l l  t h ey  h e l p  d a t e  t h e  s i t e s ?  

5. Can l i t h i c  raw materials be i d e n t i f i e d  t o  s p e c i f i c  source  a r e a s ?  

6. Can l i t h i c  manufactur ing a t t r i b u t e s  as d e l i n e a t e d  by deb i t age  ana ly se s  be 
r e l a t e d  t o  t h e  t h r e e  governing hypotheses? 

7. Can t o o l  morphology a t t r i b u t e s  be used t o  p l ace  t h e  si tes w i t h i n  a 
r e g i o n a l  c o n t e x t ?  

Examination of ceramic t y p e s  recovered from t h e  t h r e e  s i t e s  focused on i d e n t i -  
f i c a t i o n  o f  t y p e s  w i t h  s p e c i a l  emphasis on temper v a r i e t i e s  i n  o r d e r  t o  de t e r -  
mine if temper ing  materials s h i f t e d  through time. T h i s  a s p e c t  o f  t h e  a n a l y s i s  
was very  p e r t i n e n t  w i t h i n  t h e  brownwares s i n c e  much confusion e x i s t e d  i n  t h e  
area about  t h i s  l a r g e ,  broadly da t ed  ceramic type.  Based on pre l iminary  
f i n d i n g s  on p r o j e c t i l e  po in t  t y p e s  from ENM 10418 and ENM 10230, t h e  two sites 
d id  n o t  appea r  t o  be  similar i n  age. Add i t i ona l l y  ENM 10418 con ta ined  a t  least 
two d i f f e r e n t  s t y l e s  of p r o j e c t i l e  p o i n t s  which may have r ep re sen t ed  r e u s e  o f  
t h e  site. Chronometric samples were recovered and d a t e s  proved t o  be very 
u s e f u l  i n  de te rmin ing  if tempering s t y l e s  changed through time. 

Other  ceramic d a t a  p e r t i n e n t  t o  t h e  hypotheses  p resen ted  above revolved around 
t h e  p r e sence  of Chupadero Black-on-white s h e r d s  a t  ENM 10418. Kauffman 
(1983:38) s t a t e d  t h a t  t h i s  ceramic t y p e  a t  NMSU 1394 nea r  Loco H i l l s  i n  Eddy 
County had one common f e a t u r e :  they had been extremely o v e r f i r e d  o r  m i s f i r ed .  



These misfires probably represented  v e s s e l s  o r  p o r t i o n s  of v e s s e l s  which were 
r e j e c t e d  by t h e i r  manufacturer. 

Only a l imi ted  number of Chupadero Black-on-white sherds  were found on ENM 
10418 and none were found on ENM 10222 o r  ENM 10230. The presence of over f i r ed  
o r  misf i red  sherds  were monitored i n  an at tempt t o  determine if t h i s  t r a i t  was 
a v a l i d  d e l i n e a t o r  f o r  sugges t ing  t h a t  hunter-gatherer  groups i n  t h e  region 
obtained decorated wares from Mogollon groups. 

The r a t i o  of j a r s  t o  bowls was a l s o  examined t o  determine i f  t h e  sites were 
occupied on a semipermanent o r  seasonal  occupation. The s t u d i e s  of Plog 
(19801, Hantman (19781, and Pil les (1978) suggested t h a t  j a r s  were used a s  
s to rage  and cooking v e s s e l s ,  whi le  bowls were used f o r  food prepara t ion  and 
serving. J a r s  normally made up 25 t o  505 of  t h e  v e s s e l s  on permanent ( o r  long 
term) h a b i t a t i o n  sites, and comprised considerably less of t h e  assemblage i n  
temporary, o r  l imi ted  a c t i v i t y  sites (Kauffman 1983:39). 

Monitoring of these  ceramic a t t r i b u t e s  i n  conjunction wi th  t h e  l i t h i c  analyses,  
t h e  da t ing  of t h e  sites, and t h e  examination of s p a t i a l  pa t t e rn ing  discussed 
below provided pe r t inen t  information toward t h e  eva lua t ion  of t h e  t h r e e  hypo- 
theses.  

Three research  ques t ions  were developed concerning t h e  ceramic assemblages: 

1. Can a r e l a t i v e  d a t e  b e  assigned t o  each s i te  based on t h e  ceramic 
assemblages? 

2. What vesse l  forms were present  and how a r e  they r e l a t e d  t o  subs i s t ence  and 
l i t h i c  a c t i v i t i e s ?  

3. Can di f ferences  i n  tempering mate r i a l s  be discerned and can these  
d i f f e r e n c e s  be r e l a t e d  t o  temporal periods a t  t h e  s i t e s ?  

S ~ a t i a l  Analysis 

There a r e  two s p a t i a l  a n a l y t i c  techniqu.ea t h a t  were r e l evan t  t o  t h e  WIPP d a t a  
base. They were nea res t  neighbor a n a l y s i s  and s i t e  s t r u c t u r e  analys is .  

The technique of neares t  neighbor a n a l y s i s  (Clark and Evans 1954) is a s p a t i a l  
technique t h a t  can b e  used a t  both t h e  s i n g l e  and multicomponent sites. The 
technique se rves  two purposes: t o  de f ine  a r t i f a c t  contemporaneity and de f ine  
a r t i f a c t  pa t t e rn ing  and assoc ia t ion .  The technique has been u t i l i z e d  by 
Reynolds (1974, 1975) t o  address  both of these  problems a t  p r e h i s t o r i c  sites. 

The second s p a t i a l  dimension u t i l i z e d  was s i t e  s t r u c t u r e .  This  r e l a t e s  t o  t h e  
s p a t i a l  s t r u c t u r e  of  s i t e  f e a t u r e s / a r t i f a c t s  dur ing  a s i n g l e  occupational 
episode. Chapman addressed t h i s  problem with l i t h i c  s i t e s  i n  t h e  Middle Rio 
Grande (Cochi t i  Lake) and came t o  t h e  fol lowing conclusions termed " i n t e r e s t i n g  
tendenciesn (1980:135): 



o Maximum concen t ra t ions  o f  f i re-cracked rock a r e  loca ted  adjacent  t o  
e x i s t i n g  h e a r t h s  o r  hea r th  f e a t u r e  ep icen te r s .  

o Maximum concen t ra t ions  of s tone  t o o l  manufacturing d e b r i s  a r e  d i s -  
t r i b u t e d  o f t e n  wi th in  f i re-cracked rock p i l e s .  

o These concen t ra t ions  tend t o  form concen t r i c  a r c s  enclosing empty 
space near  h e a r t h s  o r  hea r th  ep icenters .  

o Metates and metate  fragments a r e  gene ra l ly  found adjacent  t o  hearths.  

S i t e  f e a t u r e / a r t i f a c t  r e l a t i o n s h i p s  thus  formed t h e  second s p a t i a l  dimension i n  
t h e  d e f i n i t i o n  of  s i n g l e  component s i t e  c h a r a c t e r i s t i c s  and t h e  i d e n t i f i c a t i o n  
of multicomponent s i t e  complexity. 

A t  a supposed multicomponent s i t e  with f e a t u r e s ,  such a s  ENM 10230 and ENM 
10418, t h e  f e a t u r e s  and a r t i f a c t s  were mapped. S i n g l e  component s i te  charac- 
teristics ( i f  p resen t )  based on work from t h e  surrounding a r e a  (same time 
period o r  d i f f e r e n t  t ime per iods)  were compared t o  ENM 10230 and ENM 10418 t o  
see i f  any of  t h e  s i n g l e  component c h a r a c t e r i s t i c s  a r e  present.  If similar 
s p a t i a l  p a t t e r n s  a r e  present  a t  t h e  multicomponent s i t e s ,  t h e  same func t iona l  
a c t i v i t i e s  may be in fe r r ed .  

Once t h e  multicomponent si tes were analyzed i n  terms of temporal and funct ional  
c h a r a c t e r i s t i c s ,  t h e  changes t h a t  have occurred through time were noted i n  
terms o f  a c t i v i t i e s  and s i t e  complexity. These d a t a  were then  in t eg ra t ed  wi th  
topographic and environmental r econs t ruc t ion  data .  

One last r e l a t i o n s h i p  discussed was t h a t  s i n g l e  component s i t e s  may be s i n g l e  
component because of  environmental and/or topographic behavioral s e l e c t i o n  
processes.  Multicomponent sites may have been t h e  r e s u l t  of  t o t a l l y  d i f f e r e n t  
environmental and/or topographic s e l e c t i o n  processes.  Therefore the  a n a l y t i c  
dimensions of  s i n g l e  component sites ( s p a t i a l  and s t a t i s t i c a l )  may o r  may not  
have been r e l e v a n t  t o  t h e  multicomponent s i t e s .  Th i s  was a discovery process. 
However, t h e  same s p a t i a l  and s t a t i s t i c a l  techniques  were u t i l i z e d  f o r  both 
s i n g l e  and rnulticomponent sites i n  conjunct ion w i t h  t h e  r e spec t ive  environ- 
mental and topographic d a t a  f o r  a v a l i d  comparison of  s i n g l e  and multicomponent 
s i t e s  c h a r a c t e r i s t i c s .  

A s i n g l e  r e sea rch  ques t ion  was developed f o r  s p a t i a l  ana lyses  a t  t h e  sites: 

1. If f e a t u r e s  are present ,  they would most l i k e l y  t ake  t h e  form of  hear ths  
which could be used f o r  s p a t i a l  analyses.  Can hear ths  be used t o  
s p a t i a l l y  d e f i n e  s p e c i f i c  a c t i v i t y  a r e a s  f o r  d i s c r e t e  periods of 
occupat ion a t  t h e  sites? 

Radiometric d a t e s  on t h e  s i tes  a r e  useful  f o r  both i n t e r -  and i n t r a s i t e  i n t e r -  
p re t a t ions .  The p o t e n t i a l  f o r  da t ing  sites chronometr ical ly i n  conjunction 
wi th  such r e l a t i v e  d a t i n g  i n d i c a t o r s  a s  ceramics and p r o j e c t i l e  po in t s  provides 



va luab le  information not only f o r  sites i n  t h e  WIPP a r e a  but a l s o  f o r  t h e  
sou theas te rn  N e w  Mexico region. For t h i s  reason a l a r g e  number of charcoal  
samples were submitted. 

Addit ional  Research Areas 

Living Surfaces:  

It may be poss ib le ,  based on t h e  a r t i f a c t  contour maps* t o  d e f i n e  l i v i n g  
s u r f a c e s  t h a t  would still be covered under dune surfaces.  This  would be a 
p o s s i b i l i t y  if t h e  sample u n i t  a n a l y s i s  i n d i c a t e s  t h a t  i n  a dune between two 
high a r t i f a c t  dens i ty  a reas*  the  contour l i n e s  a r e  connected. If t h i s  were t h e  
case* then  test  t renches  would be placed i n  t h i s  a rea .  

Dating Nondiagnostic L i t h i c  S c a t t e r s :  

If it is  p o s s i b l e  t o  separa te  d i s c r e t e  s i t e  occupations a t  multicomponent sites 
and some of t h e  occupations could be dated* t h e  l i t h i c  c h a r a c t e r i z a t i o n  of  t h e  
dated components could be s t a t i s t i c a l l y  analyzed and compared t o  o t h e r  nondated 
components. 

Paleoindian Occupation: 

An examination of t h e  Nash Draw 7.5' quadrangle ind ica ted  t h a t  t h e  a r e a  about 
s i x  miles west of s i t e  ENM 10230 may have been a te rminal  Ple is tocene  lake.  If 
t h i s  was t h e  case* then ENM 10230 s a t i s f i e s  Judge's (1973) requirements f o r  a 
Paleoindian s i t e *  i.e. near water* has a vantage point*  and would be near  a 
hunting area .  Paleoindian d e p o s i t s  may then e x i s t  a t  s i te  ENM 10230. This 
p o s s i b i l i t y  would be inves t iga ted  by extending test  t r e n c h e d p i t s  beneath t h e  
red t o  dark red sandy clay loam sur face  (Nielsen 1977 : 18) and then have these  
p r o f i l e s  examined by a geologis t .  It does not  appear t h a t  t h i s  p o s s i b i l i t y  has  
been inves t iga ted  i n  t h e  WIPP core  a r e a  (Hicks 1981aeb).  

The research  design was conceived of  a s  open-ended f o r *  a s i d e  from l i t h i c ,  
ceramic* and s p a t i a l  da ta*  the  p o t e n t i a l  da ta  base from pollen,  f l o r a l ,  and 
faunal  ana lyses  was unknown. I n  r e t r o s p e c t  these  d a t a  bases provided l i t t l e  
a d d i t i o n a l  information. An unexpected d a t a  base which was recovered was t h e  
l a r g e  number of hearths.  The presence of a l a r g e  number of hea r ths  allowed f a r  
a refinement of t h e  occupational  sequence wi th in  t h e  WIPP core  a rea*  
s p e c i f i c a l l y ,  and southeas tern  New Mexico i n  general .  

I n  genera l ,  t h e  governing hypotheses and t h e  s p e c i f i c  research  ques t ions  
discussed above have been addressed i n  t h i s  repor t .  These r e s u l t s  have 
provided a s i g n i f i c a n t  con t r ibu t ion  t o  t h e  archaeological  knowledge of 
sou theas te rn  New Mexico. Addi t ional ly*  t h e  r e p o r t  has provided a d a t a  base 
which can be used by f u t u r e  r e sea rchers ,  which may help t o  develop a d d i t i o n a l  
r e sea rch  ques t ions  and may help  t o  r e f i n e  t h e  research  ques t ions  developed f o r  
t h i s  r epor t .  



Chapter  3 

ENVIRONMENT 

Mark D. Schander 

PHYSIOGRAPHY 

The p r o j e c t  area is l o c a t e d  w i t h i n  t h e  e a s t e r n  p o r t i o n  of t h e  Pecos Val ley 
s e c t i o n  of  t h e  sou the rn  Great P l a i n s  physiographic  province.  Th i s  province is 
a broad b e l t  of h igh l ands  g r a d u a l l y  s l o p i n g  eas twards  from t h e  Rocky Mountains 
and Bas in  and Range Prov ince  t o  t h e  Cen t r a l  Lowlands Prov ince  (Powers e t  al. 
1978). 

Phys iog raph i ca l l y ,  t h e  Pecos Va l l ey  s e c t i o n  c o n s i s t s  o f  t h e  upper p o r t i o n  o f  
t h e  Canadian River  and t h e  v a l l e y  o f  t h e  Pecos River. Together they  form a 
l o n g  no r th / sou th  t r e n d i n g  t rough ,  from 5 t o  30 miles wide. The nor thern  
p o r t i o n  is as deep as 1,000 feet. 

The Llano Estacado bo rde r s  t h e  Pecos River  Val ley t o  t h e  east. Th i s  p l a in ,  
no t ab ly  uneroded, is  a l s o  a member o f  t h e  Great P l a i n s  physiographic  province. 
Lying t o  t h e  west o f  t h e  Pecos  River  Val ley s e c t i o n  are t h e  Guadalupe and 
Sacramento Mountains, which are a s s o c i a t e d  w i t h  t h e  Sacramento s e c t i o n  of t h e  
Bas in  and Range Province.  The n e a r l y  s h e e r  s o u t h e a s t e r n  margin o f  t h e  Guada- 
l u p e  Mountains is  named t h e  Cap i t an  escarpment. Th i s  f e a t u r e  d e l i n e a t e s  t h e  
boundary between t h e  Bas in  and Range and t h e  Great P l a i n s  Provinces.  The 
r e l a t i o n s h i p s  between t h e s e  p rov ince s  a r e  i l l u s t r a t e d  i n  F igu re  3.1. Within 
t h e  Pecos  River  v a l l e y  phys iographic  s e c t i o n  major landforms i n  t h e  v i c i n i t y  o f  
t h e  p r o j e c t  area i n c l u d e  t h e  Pecos River  d r a inage  system and t h e  Mescalero 
P l a i n  w i t h  i ts a s s o c i a t e d  f e a t u r e s ,  e.g., k a r s t s  and blowouts. 

The s i t e  f o r  t h e  WIPP is about  25 miles t o  t h e  east o f  t h e  c i t y  o f  Car lsbad i n  
an  a r e a  o f  r o l l i n g  sand covered h i l l s  and s emi - s t ab i l i z ed  dunes. The l o c a l  
name f o r  t h e  a r e a  is Los Medaiios, Spanish f o r  ' t h e  dunes ' .  The l and  rises 
s l i g h t l y  t o  t h e  west-northwest t o  L iv ings ton  Ridge. P a r a l l e l i n g  t h i s  f e a t u r e  
t o  t h e  west is  Nash Draw, a so lu t i on / subs idence  f e a t u r e  caused by t h e  s o l u t i o n  
of  h a l i t e  and o t h e r  w a t e r  s o l u b l e  m ine ra l s  by groundwater. Th i s  b r i n e  i s  then 
d i scharged  i n t o  t h e  Pecos River  a t  Malaga Bend, which i s  about  32 km south- 
s o u t h e a s t  o f  t h e  WIPP s i t e  l i n e a r l y  fo l lowing  t h e  dep re s s ion  of Nash Draw. To 
t h e  nor th-nor thwest  of Nash Draw l ies  Quahada Ridge. R i s i ng  n o r t h  o f  Nash Draw 
are t h e  Maroon C l i f f s .  Eas t  of t h e  WIPP s i te  rises a broad, low mesa which i s  
named t h e  Divide.  

Geoloav 

S t r a t i g r a p h y :  

The geo log i c  make-up o f  t h e  p r o j e c t  area has  been e x t e n s i v e l y  s t ud i ed  as a 
n a t u r a l  consequence of t h e  c h a r a c t e r  of t h e  WIPP p r o j e c t .  Any person seeking 



Figure 3.1 
Physiographic Provinces and Section 

Adapted from Fenneman (1931) and Powers et a l .  (1978) 



in-depth informat ion  regard ing  t h e  geo log ica l  c h a r a c t e r  of t h e  a r e a  should 
c o n s u l t  t h e  Geolonical  Cha rac t e r i za t ion  fieoort (GCR) by D. W. Powers, S. J. 
Lambert, S. E. Schaffer ,  L. R. H i l l .  and W. D. Weart ( e d i t o r s ) ,  which was pub- 
l i s h e d  i n  1978 by Sandia National  Labora tor ies ,  Albuquerque, New Mexico. 

The Delaware Basin con ta ins  up t o  13,000 feet of  Permian s t r a t a ,  making it t h e  
most complete sequence of t h e  Permian era y e t  known i n  North America. The 
t o t a l  t h i c k n e s s  o f  t h e  s t r a t a  o f  Permian age beneath t h e  WIPP repos i to ry  is 
12,800 feet. Thus two-thirds of t h e  post-Cambrian sedimentary column d a t e s  t o  
t h e  Permian. It should be noted t h a t  t h e  s t r a t a  of t h e  Permian i s  over  twice 
as t h i c k  as a l l  of t h e  e a r l i e r  Paleozoic format ions  (about 5,200 feet)  com- 
bined. Within t h e  Permian evapori  tes, mainly h a l i t e  [rock s a l t  1 and anhydr i te ,  
t h e  depos i to ry  l e v e l  of t h e  WIPP w i l l  be emplaced. Refer t o  F igure  3.2 f o r  a 
s t r a t i g r a p h i c  column. 

The s t r a t a  r ep re sen t ing  Permian times both w i t h i n  t h e  Delaware Basin and 
surrounding a r e a s  have long  been s u b j e c t  t o  i n t e n s i v e  i n v e s t i g a t i o n s  due t o  t h e  
v a s t  r e s e r v e s  of n a t u r a l  g a s  and o t h e r  hydrocarbons. While both s u r f i c i a l  and 
s u b s u r f i c i a l  s t r a t i g r a p h y  is r e l a t i v e l y  well understood, t h e r e  remain many 
d i f f e r e n c e s  i n  nomenclature. F igu re  3.3 i l l u s t r a t e s  c o r r e l a t i o n s  w i t h  forma- 
t i o n s  from t h e  surrounding areas .  

The Ochoan of  t h e  Permian o f  t h e  West Texas p rov inc i a l  s e r i e s  con ta ins  t h e  
Castile, Salado, Rus t le r ,  and' Dewey Lake Redbeds formations. Only t h e  Rus t l e r  
and Dewey Lake Redbeds format ions  outcrop  i n  t h e  immediate p ro j ec t  area and 
t h u s  only  t h e s e  formations w i l l  be discussed.  

The f i n a l ,  youngest formation o f  t h e  Permian Ochoan is t h e  Rus t l e r  formation. 
Within t h e  p r o j e c t  area the  Rus t l e r  c o n s i s t s  of  t h i c k  beds of anhydr i t e ,  wi th  
some s i l t s t o n e s  conta in ing  h a l j t e  pear  t h e  base. Two beds of dolomite a r e  a l s o  
contained i n  t h e  Rus t le r ;  t h e  Culebra formation i s  lowermost, w i th  t h e  Magenta 
above. The th i ckness  of each is about 25 f e e t .  

Outcropping a long  t h e  west s i d e  of  Liv ings ton  Ridge, t o  t h e  east o f  Nash Draw, 
t h e  R u s t l e r  is o v e r l a i n  by alluvium, sand dunes, and debr i s .  This  is caused by 
t h e  s o l u t i o n  and t h e  subsequent c o l l a p s e  of t h e  formation. The Rus t l e r  is  t h e  
l a s t  format ion  i n  t h e  bas in  t o  have been evapora t ive ly  deposi ted from t h e  
Permian Sea. 

Travers ing  t h e  R u s t l e r  from west t o  e a s t  t h e  th i ckness  of  t h e  formation and of  
h a l i t e  i n c r e a s e s  not iceably.  This  i s  considered f u r t h e r  evidence of  d i sso lu-  
t i o n  a c t i v i t y  (Vine 1963:B-4). 

The uppermost formation o f  t h e  L a t e  Permian Gchoan s e r i e s  is named t h e  Dewey 
Lake Redbeds. Rest ing uncoaformably upon t h e  E u s t l e r  formation evapor i t e s ,  t h e  
Dewey Lake Redbeds a r e  reddish-orange t o  reddish-brown i n  c o l o r  and a r e  silt- 
s t o n e s  and f ine-grained sandstones.  The s t r u c t u r e  of t h e  Dewey Lake liedbeds 
v a r i e s .  Some po r t ions  of  t h e  formation e x h i b i t  ho r i zon ta l  l amina t ion  o r  c r o s s  
l amina t ion ,  whi le  o t h e r  po r t ions  e x h i b i t  no s t r u c t u r e  a t  a l l .  The Dewey Lake 
Redbeds a r e  t h e  youngest formation o f  t h e  Paleozoic era present  i n  sou theas t e rn  
New Mexico; t h e i r  t h i ckness  ranges from 500 t o  560 f e e t .  



Sources: Andrrson (1978): Anderson rt xl. (1972); 
Brokm rt r L  (1972); Fortrr (1974); 
Grhwold (1977): K w v y  (1976); 
Moyrr (1966). 
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Granitic rock 

Figure 3.2 
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Proceeding t o  t h e  Mesozoic* t h e  ' r r i a s s i c  is  represented  by the  Santa Rosa 
sandstone. I n  t h e  area of Los MedaHos, t h e  Santa  Rosa sandstone forms a wedge 
which l ies  unconformably on t h e  Dewey Lake Redbed formation. The l i t h o l o g i c  
unconformity d e l i n e a t e s  t h e  end of Paleozoic Permian times and corresponds t o  
t h e  i n t e r v a l  between Permian and La te  T r i a s s i c  times, an  i n t e r v a l  which is 
perhaps longer  t han  t h e  h i a t u s  between Devonian and Mlss i s s ip i an  times (powers 
e t  al. 1978). 

The t e x t u r e  o f  t h e  Santa  Rosa sandstone is medium t o  coa r se  i n  g ra in ,  and its 
c o l o r  ranges from gray  t o  a yellow-brown with some reddish-brown mudstone and 
conglomerate. The c o n s t i t u e n t  p a r t i c l e s  of  t h e  San ta  Rosa sandstone a r e  much 
larger than  t h e  p a r t i c l e s  o f  t h e  underlying Dewey Lake Redbeds* a s  well a s  
being less w e l l  sor ted .  Actual f o s s i l s  and impressions of both herbaceous and 
r e p t i l i a n  l i f e  forms a r e  p re sen t  i n  some of t h e  Santa  Rosa sandstones. 

There a r e  no format ions  which d a t e  t o  e i t h e r  J u r a s s i c  o r  Cretaceous e r a s  
present  i n  t h e  s t r a t i g r a p h i c  column i n  t h e  a r e a ;  however, comparison o f  t h e  
s t r a t i g r a p h i c  column of Los Medanos wi th  surrounding areas provides evidence of  
t h e  e ros ion  and removal of t h e  Dockum member. Addit ional  evidence is provided 
by c revasse  d e p o s i t s  and o u t l i e r s  (Powers e t  a l .  1978).  

There a r e  no sedimentary format ions  of T e r t i a r y  age wi th in  t h e  s tudy a rea*  
however an  igneous d i k e  w i t h  .a northeast-southwest t r end  occurs  northwest of  
t h e  area.  

Overlying t h e  e a r l y  Mesozoic era Santa Rosa sandstone is t h e  Quaternary 
P le i s tocene  Gatuna formation. The Gatuna sandstone formation has  a f ine-  
grained t e x t u r e  and i ts c o l o r  ranges from reddish  t o  brownish. Powers e t  al. 
(1978) r e p o r t  t h a t  w i t h i n  t h e  Gatuna sandstone pebbles  have been found* t h e  
o r i g i n  o f  which has  been determined t o  be t h e  caprock c a l i c h e  of t h e  Ogal la la  
formation. This  i n d i c a t e s  an  o r i g i n  i n  P l e i s tocene  r a t h e r  than Pliocene times. 
I n  Nash D r a w  t h e  Gatuna formation is up t o  100 feet t h i c k  and fi l ls s inkholes  
which were previous ly  formed i n  underlying formations by solut ion/subsidence 
( subros ion)  a c t i v i t i e s .  

Laid upon t h e  Gatuna, y e t  obscured from s i g h t  i n  most l o c a t i o n s  by t h e  ubiqui- 
t o u s  a e o l i a n  s u r f i c i a l  sand* is the  Mescalero ca l i che .  North of t h e  study 
a r e a *  i n  Chavez County* New Mexico* t h e  Mescalero c a l i c h e  forms a broad p l a i n  
between t h e  Pecos River and t h e  Llano Estacado. This  is named the  Mescalero 
Plain.  The Mescalero c a l i c h e  is an  accumulation near  t h e  e a r t h ' s  su r f ace  of  
c l a s t i c  m a t e r i a l s  which a r e  cemented toge ther  by ca l ca reous  accumulations. The 
amount o f  ca l ca reous  m a t e r i a l  p resent  is f a r  i n  excess  of  t h e  amount necessary 
f o r  cementing t h e  c l a s t i c  g r a i n s  toge ther ;  t hus  t h e  g r a i n s  a r e  suspended i n  t h e  
ca lcareous  matrix.  

The l a y e r  formed a t  t h e  top  of  t h e  c a l i c h e  is hard and dense and is one t o  two 
feet th ick .  Wherever t h i s  l a y e r  is exposed it  weathers  t o  resemble a dense, 
i n d u r a t e  l imes tone  (Vine 1963). According t o  Vine (19631* i n  some a r e a s  o f  t h e  
Mescalero c a l i c h e  which a r e  exposed a t  Nash D r a w ,  t h e r e  is t h e  appearance of  
concent r ic  lamina t ion  which resembles ca lcareous  a l g a l  s t ruc tu re s .  These 
f e a t u r e s  do not  have an  organic  o r i g i n *  however, and a r e  caused by repeated 
c y c l e s  of d i s s o l u t i o n  and r edepos i t i on  of t h e  ca l ca reous  matrix.  The Mescalero 



c a l i c h e  was formed under the  semiarid cond i t ions  which followed t h e  moist 
c l imate  of Gatuna times. Bachrnan ( 1974 c o r r e l a t e s  t h e  Mescalero c a l i c h e  wi th  
t h e  Yarmouthian i n t e r g l a c i a l  s t a g e  (mid-Pleistocene) which was about 500,000 
yea r s  B.P. 

Deposits of t h e  Holocene inc lude  alluvium, a e o l i a n  sands, and playa deposi ts .  
O f  t h e s e  depos i t s ,  i t  is the  aeo l i an  sands which cover almost t h e  e n t i r e  area.  
I n  many a r e a s  t h e  sand forms two d i s t i n c t  l a y e r s .  The lower l a y e r  is a com- 
pacted a e o l i a n  sand, moderately brown i n  c o l o r  and s l i g h t l y  clayey. The 
th ickness  of  t h i s  l a y e r  is usua l ly  one t o  one and a ha l f  f e e t .  This  clayey 
compacted sand is over la in  by a l i g h t  brown t o  yel lowish gray windblown sand. 

The s o i l s  of t h e  p ro jec t  a r e a  were o r i g i n a l l y  s tud ied  and mapped by t h e  S o i l  
Conservation Service  (SCS) and t h e  s o i l  survey was published i n  March of 1971. 
The General S o i l  Map, Eddy Area, Mew Mexico (Chugg e t  a l .  1971 lists t h r e e  
p r inc ipa l  s o i l  a s soc ia t ions  i n  t h e  p r o j e c t  a r e a ;  t h e  Kermit-Berino assoc ia t ion ,  
t h e  Sirnona-Pajarito associa t ion ,  and t h e  Reeves-Gypsum land-Cottonwood associa-  
t ion .  

Kermit-Berino Association: 

S o i l s  i n  t h e  Kermit-Berino a s s o c i a t i o n  a r e  very sandy and occupy undulat ing 
p l a i n  and low h i l l  topography. These s o i l s  developed i n  reddish ,  non- 
calcareous,  wind worked sandy deposi t s .  A l l  t h e  s o i l s  of  t h i s  a s s o c i a t i o n  a r e  
highly erodable by water and wind. Wind a c t i o n  has sculpted  these  s o i l s  i n t o  
hummocks and dunes. 

Kermit s o i l s  compose 60% of t h i s  a s soc ia t ion .  S o i l s  of t h e  Kermit a r e  deep, 
loose ,  non-calcareous sands which occur as dunes and occupy higher e l eva t ions  
i n  t h e  study area.  

Th i r ty  percent  of t h i s  a s soc ia t ion  a r e  Berino s o i l s ,  which a r e  deep, severe ly  
eroded, non-calcareous s o i l s  t h a t  possess a s u b s o i l  of deep, sandy c l a y  loam. 

This  a s s o c i a t i o n  a l s o  conta ins  a r e a s  of  P a j a r i t o r  Cacique, Wink, and Tonuco 
s o i l s ,  a s  w e l l  a s  Active dune land. A l l  of t h e  s o i l s  a r e  highly s u s c e p t i b l e  t o  
eros ion by both wind and water  i f  t h e  v e g e t a t i v e  cover i s  disturbed.  P a j a r i t o  
s o i l s  a r e  deep, sandy, ca lcareous  and occur i n  drainages and depressions.  
P a j a r i t o  s o i l s  occur i n  a s soc ia t ion  wi th  ca lcareous  upland s o i l s .  S o i l s  
c l a s s i f i e d  a s  Wink a r e  a l s o  sandy and calcareous.  They a r e  found over the  
l a c u s t r i n e  sediments i n  broad drainages and f i l l e d  playas. Wink s o i l s  a r e  a l s o  
associa ted  wi th  calcareous upland s o i l s .  Cacique s o i l s  a r e  shallow t o  moder- 
a t e l y  deep, non-calcareous, sandy upland s o i l s .  The subso i l  is a sandy c lay  
loam under la in  by indurated ca l iche .  S imi la r ly ,  Tonuco s o i l s  a r e  non- 
ca lcareous  upland sands which a r e  shallow and overlay indurated ca l iche .  
Active dune land c o n s i s t s  of a c t i v e ,  s h i f t i n g  dunes of non-calcareous sand 
o f t e n  assoc ia ted  wi th  blowouts. 



The s o i l s  of t h i s  a s s o c i a t i o n  a r e  used f o r  w i l d l i f e  h a b i t a t  and grazing. If 
t h e  s o i l s  are not  s eve re ly  eroded and t h e r e  has been sufficient moisture t hese  
s o i l s  produce high y i e l d s  of forage.  Vegetation c o n s i s t s  of medium t o  t a i l  
g r a s s e s ,  sand sage, mesquite and sh innery  oak. 

Simona-Pajarito Association: 

The Simona-Pajarito s o i l  a s s o c i a t i o n  c o n s i s t s  of  ca lcareous  upland s o i l s  and 
landforms. This  a s s o c i a t i o n  occu r s  i n  s c a t t e r e d  a r e a s  i n  v a l l e y s  and on 
breaks,  f l a t s ,  r i dges ,  and s lopes .  

For ty- f ive  percent  of t h i s  a s s o c i a t i o n  c o n s i s t s  o f  Simona s o i l s  t h a t  a r e  
moderately dark colored,  sandy, shallow upland s o i l s  t h a t  o v e r l i e  indurated 
ca l i che .  The parent  material is derived from t h e  c a l i c h e  capped Dewey Lake 
Redbeds on breaks, wash material i n  va l l eys ,  f l a t s ,  and s lopes ;  and t h e  
shallow, sandy, windworked d e p o s i t s  over  upland and p l a i n s  ca l iche .  

P a j a r i t o  s o i l s ,  which comprise 40% of t h e  a s soc i a t ion ,  a r e  deep moderately dark 
co lo red ,  sandy s o i l s  t h a t  developed from ma te r i a l  washed from t h e  Dewey Lake 
Redbeds depos i ted  i n  dra inages  and v a l l e y  s lopes.  

T h i s  a s s o c i a t i o n  a l s o  con ta ins  a r e a s  of  Bippus, Upton, and Largo s o i l s  and Rock 
l and ,  Stony l and ,  and Stony and Rough broken land. These s o i l s  comprise 15% of 
t h e  a s soc i a t ion .  Bippus s o i l s  occur  i n  dra inages  and a r e  sub jec t  t o  flooding. 
They a r e  deep, moderately dark,  and developed i n  s i l t y  alluvium. Upton s o i l s  
a r e  very  shal low and g rave l ly ,  ove r ly ing  indura ted  ca l iche .  These s o i l s  a r e  
moderately dark i n  co lo r ,  loamy, and occur  on g e n t l y  s lop ing  t o  sl.oping breaks. 
Genera l ly ,  Largo s o i l s  a r e  deep and moderately dark i n  co lo r ,  loamy, and a l s o  
developed from t h e  Dewey Lake ~ e d b e d s .  Where t h e  Redbeds have been severe ly  
d i s s e c t e d  t h e r e  is Rock land.  Stony land  c o n s i s t s  of  s t eep ,  g u l l i e d ,  o r  d i s -  
s e c t e d  Redbeds occurr ing  wi th  s tony  land.  There is a t h i n  s o i l  l a y e r  mixed 
wi th  s tones .  Stony and Rough broken l and  c o n s i s t s  of  s t e e p  s lopes  and escarp- 
ments, and i s  very  d issec ted .  S tones  on t h e  lower s lopes  a r e  mixed with s o i l  
ma te r i a l .  

Bippus s o i l s  occas iona l ly  con ta in  small  playas,  which hold water ,  genera l ly  
q u i t e  s a l i n e ,  f o r  s h o r t  per iods  of time. S o i l s  o f  t h i s  a s s o c i a t i o n  a r e  used 
f o r  w i l d l i f e  and s tock  grazing. Groundwater is very r a r e  i n  t h i s  assoc ia t ion .  
Vegeta t ion  is spa r se ,  c o n s i s t i n g  of s h o r t ,  mid-height, and t a l l  g r a s ses ,  with 
mesquite,  c r eoso te ,  and s i m i l a r  woody p l an t s .  

Reeves-Gypsum land-Cottonwood Associat ion:  

The s o i l s  of t h i s  a s s o c i a t i o n  a r e  g e n t l y  undulat ing s o i l s  on low h i l l s  and 
p l a i n s  and gypsum land. 

Reeves s o i l  c o n s t i t u t e  40% of t h i s  s o i l  assoc ia t ion .  Moderately deep, they a r e  
l i g h t  co lored  and loamy, occurr ing  i n  dra inages  and males. Gypsum land 
occupies  30% of t h i s  a s s o c i a t i o n  and occurs  a t  t h e  h ighes t  e l e v a t i o n s  i n  t h e  
p r o j e c t  a r e a  and on drainage breaks. L i t t l e  o r  no s o i l  is assoc ia ted  with 
Gypsum land.  S o i l s  of t h e  Cottonwood a r e  shallow i n  depth and c o n s t i t u t e  about 
20% of t h e  a s soc i a t ion .  They occur  i n  s l i g h t  depressions.  



S m a l l  amounts o f  Karro, Russler ,  Reagan, Largo, and Ector  s o i l s  make up t h e  
f i n a l  10% of  t h i s  a s soc ia t ion .  Ector  s o i l s  developed from t h e  residuum of 
weathered limestone. The o the r  four  s o i l s  developed from alluvium. Karro 
s o i l s  occur on high t e r r a c e s  and f l a t s  and a r e  l i g h t  colored,  deep, and ca l -  
careous. Russler  s o i l s  a r e  associa ted  wi th  upland a r e a s  and range from shallow 
t o  deep, a r e  gypsiferous and reddish  i n  color .  They undulate gently.  I n  broad 
drainages Reagan s o i l  is found. These a r e  l i g h t  colored ,  deep, ca lcareous ,  and 
loamy. Largo s o i l s  a r e  found i n  drainages,  a r e  deep and moderately dark i n  
color .  Ector  s o i l s  occur on l imestone knobs s c a t t e r e d  throughout t h e  area .  
They a r e  very shallow and rocky. S o i l s  of t h i s  a s s c c i a t i o n  a r e  mainly used f o r  
grazing. Native vege ta t ion  c o n s i s t s  o f  s h o r t  and mid-height g rasses ,  coldenia,  
tarbush,  yucca, and mesquite. 

Reference t o  Figure  3.4, S o i l s  S e r i e s  Map, w i l l  allow t h e  reader  t o  compare 
d i s t r i b u t i o n  of  t h e  va r ious  s o i l s  series which c o n s t i t u t e  these  s o i l s  associa-  
t ions .  
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Figure 3.4 
S o i l  S e r i e s  Chart 



S o i l s  o f  t h e  Kermit-Berino a s s o c i a t i o n  c o n s t i t u t e  82% of t h e  a r e a  s o i l s .  
Simona-Pajarito s o i l s  make up 14% of t h e  a r ea ,  whi le  t h e  s o i l s  of t h e  Reeves- 
Gypsum land-Cottonwood a s s o c i a t i o n  c o n s t i t u t e  4% of t h e  area. 

Weather 

Climate is t h e  average cond i t i on  of  t h e  weather i n  an a r e a  over t h e  course  of 
y e a r s  and is determined by t h e  combination and i n t e r p l a y  of a number of 
va r i ab l e s .  The most s i g n i f i c a n t  of  t h e s e  v a r i a b l e s  a r e  t h e  d i s t a n c e  of t h e  
area from t h e  equator ,  e l e v a t i o n  and d i s t a n c e  from t h e  p r inc ipa l  sources  of 
mois ture  (Schander 1983 1 .  I n  t h e  c a s e  o f  t h e  p r o j e c t  a rea ,  t h e  d i s t a n c e  f r o m  
t h e  equator  p l aces  i t  wi th in  t h e  temperate  zone, charac te r ized  by seasonal  
v a r i a b i l i t y  w i th  extremes of ho t  and cold. 

The s tudy  a r e a  c l i m a t e  is semiarid,  w i th  moderate temperatures and d i s t i n c t  
seasonal  v a r i a t i o n .  Both p r e c i p i t a t i o n  and humidity a r e  low, which combined 
wi th  t h e  warm temperatures  c h a r a c t e r i s t i c  o f  t h e  s tudy  a r e a  r e s u l t s  i n  a high 
r a t e  o f  evaporat ion.  General ly ,  winds a r e  o f  moderate s t r e n g t h  and most 
commonly from t h e  southeast .  A wind r o s e  for  t h e  s tudy  a r e a  is presented a s  
F igu re  3.5. 

F igure  3.5 
Annual Wind Rose f o r  t h e  WIPP S i t e  

(June 1 ,  1977 t o  May 31, 1979) 



Dominating t h e  winter  weather p a t t e r n  is a high-pressure system genera l ly  
loca ted  i n  t h e  c e n t r a l  western United S t a t e s  i n  a s s o c i a t i o n  wi th  a low-pressure 
system most o f t e n  loca ted  i n  north-central  Mexico. Summer weather is usual ly  a 
product of a low pressure  system t h a t  is genera l ly  found over Arizona. The 
c l ima te  i n  t h e  study a r e a  is dominated by these  l a rge - sca le  phenomena and t h e  
seasonal  v a r i a t i o n s  a s soc ia ted  wi th  them (DOE 19801. 

Temperatures i n  t h e  a r e a  a r e  usua l ly  moderate through t h e  year ,  with not iceable  
seasonal  v a r i a b i l i t y .  Mean annual temperatures i n  southeas tern  New Mexico is  
60' F. While winter  morning temperatures a r e  below f r e e z i n g  75% of  t h e  time, 
t h e  temperature f a i l s  t o  rise above f reez ing  only two o r  t h r e e  days a year. 
Afternoon temperatures commonly rise i n t o  t h e  f i f t i e s ,  and seven t i e s  a r e  not  
un ommon dur ing winter  months. During t h e  summer t h e  temperature r i s e s  above 8 90 F about 75% of t h e  time (DOE 1980). 

P r e c i p i t a t i o n  is  l i g h t  and s i n c e  most r a i n  o r i g i n a t e s  from summer thunderstorms 
t h e  r a i n f a l l  tends  t o  be very unevenly d i s t r i b u t e d  over  t h e  landscape. Over 
half  of t h e  p r e c i p i t a t i o n  falls dur ing t h e  June through September thunderstorm 
season. Snow f a l l s  i n  t h e  a rea  during t h e  win te r  from December through 
February and usual ly  melts by t h e  af ternoon due t o  warm af ternoon temperatures. 

Data f o r  temperatures and p r e c i p i t a t i o n  a r e  presented i n  Table 3.1. These d a t a  
a r e  compiled from NOAA Monthly Summaries f o r  t h e  s t a t e  of New Mexico. Present- 
ed he re  i s  f o u r  yea r s  of  d a t a  f o r  t h e  weather s t a t i o n  nea res t  t h e  study area ,  
t h e  Duval Potash Mine, loca ted  w i t h i n  t h e  study a r e a  near  ENM 10418. 

Table 3.1 
Climatic Data Table 

rn 
J a n  
Feb 
Mar 
Apr i l  
May 
June 
J u l y  
Aug 
Sept 
Oc t 
Nov 
Dec 

Average 
Maximum 

Average 
Minimum 

Total Grea tes t  Tota l  Max 
P r e c i ~ i t a t i o q  Day? Date Snow D e ~ t h  Date 

Key: m = means missing d a t a ,  if averages a r e  present  then  l e s s  than 10 days of 
da ta  a r e  missing; 

+ = means t h a t  e a r l i e r  d a t e  o r  da tes  a r e  included;  

A l l  temperatures a r e  i n  OF, a l l  p r e c i p i t a t i o n  i s  measured i n  inches  



m 
J a n  
Feb 
Mar 
Apri l  
May 
June 
J u l y  
Aug 
Sept  
Oc t 
Nov 
Dec 

1980 
J a n  
Feb 
Mar 
Apri l  
M Y  
June 
J u l y  
Aug 
Sept  
Oc t 
Nov 
Dec 

m 
J a n  
Feb 
Mar 
Apri l  

June 
J u l y  
Aug 
Sept  
Oc t 
Nov 
Dec 

Average 
Maximum 

Average 
Minimum 

Table 3.1 (cont inued)  
Cl imat ic  Data Table 

Tota l  Greatest Tota l  Max 
Dav? Datesnow -Date 

Key: m = means missing d a t a ,  i f  averages a r e  p re sen t  then less than 10 days o f  
d a t a  a r e  missing; 

+ = means t h a t  e a r l i e r  d a t e  o r  d a t e s  a r e  included;  

A l l  temperatures  a r e  i n  OF, a l l  p r e c i p i t a t i o n  is measured i n  inches 



HYDROLOGY 

The s tudy a r e a  is wi th in  t h e  dra inage  bas in  of t h e  Pecos River, a major r i v e r  
which d r a i n s  most of t h e  e a s t e r n  half  of t h e  S t a t e  of N e w  Mexico. The head- 
waters  of t h e  Pecos River a r e  formed nor theas t  of  t h e  s t a t e  c a p i t a l  of  Santa Fe 
and head i n  a souther ly  d i r e c t i o n  through e a s t e r n  N e w  Mexico and por t ions  of 
west Texas u n t i l  jo in ing t h e  Rio Grande f u r t h e r  t o  t h e  south. Overal l ,  t h e  
l eng th  of t h e  main stem of t h e  Pecos i s  nea r ly  500 miles, while t h e  drainage 
bas in  achieves  a maximum width of almost 130 miles. The EIS (DOE 1980) tabu- 
l a t e s  t h e  t o t a l  a rea  drained by t h e  Pecos and i t s  t r i b u t a r i e s  t o  be 44,535 
square miles,  although it i s  noted t h a t  20,500 square  mi les  (46% of t h e  t o t a l  
a r e a )  a r e  non-contributing. The major t r i b u t a r i e s  of t h e  Pecos River a r e ,  
going upstream: t h e  Delaware River and t h e  Black River, both of which a r e  
below t h e  study a rea ;  and above t h e  study a rea ,  t h e  Rio Pefiasco, Eagle Creek, 
Rio F e l i x ,  Rio Hondo, S a l t  Creek, and t h e  G a l l i n a s  River. Nearly 50% of  t h e  
land a r e a  of  t h e  USGS' Rio Grande Water Resources Eegion is dra ined by t h e  
Pecos River. 

Surface flow i n  t h e  Pecos River i s  usua l ly  perennial .  However*, a t  a por t ion  of 
t h e  Pecos below Anton Chico, a s  well a s  a r e a s  between For t  Sumner and Roswell, 
t h e  low flows associa ted  wi th  t h e  hot  and dry t imes of  t h e  year  cause t h e  water 
t o  pe rco la te  through the  bed mater ia l .  Frequently,  t h e  t r i b u t a r y  streams of 
t h e  Pecos a r e  dry. The season of i n t e n s e  thunderstorm a c t i v i t y  is from April  
through September and these  storms a r e  est imated (DOE 1980) t o  c o n t r i b u t e  75% 
of t h e  t o t a l  p r e c i p i t a t i o n  and 60% of t h e  annual flow of t h e  r i v e r  i n  t h e  area. 

Table 3.2 i l l u s t r a t e s  t h e  d ischarge  i n  t h e  bas in  of t h e  Pecos River a t  var ious  
recording l o c i  near t h e  study a rea .  

Table 3.2 
Pecos River Basin Discharge 

Drainage Length DISCHARGE 
River - Location Area gf Record A v e r a ~ e  Minimum Maximum 

Pecos 
Pecos * 
Pecos 4 

Pecos * 
Pecos 4 

Pecos 4 

Rio Hondo 
Rio F e l i x  
Rio Penasco 
Black 
Delaware 

Santa Rosa, NM 
Acme, NM 
Artes ia ,  NM 
Malaga , NM 
O r 1  a ,  TX 
Girvin,  TX 
Roswell, Mt! 
Hagerman, N M  
Dayton, NM 
Malaga, NM 
Eed Bluff ,  TX 

63 y r s  
38 y r s  
39 y r s  
39 y r s  
38 y r s  
36 y r s  
12 y r s  
36 y r s  
24 y r s  
28 y r s  
38 y r s  

= Regulated flow Eased on d a t a  compiled by USGS (1976) and i n t e r p r e t e d  by DOE 
(1980) 



The maximum discharge  recorded f o r  t h e  Pecos River near  Malaga Bend is 120,000 
cubic  f e e t  per  second ( c f / s )  on 23 August 1966, r e s u l t i n g  i n  a high water mark 
of 42.1 f e e t  above f lood stage. The minimum recorded d ischarge  f o r  t h e  same 
l o c a t i o n  i s  3.7 c f / s  on 20 October 1976. 

Previous t o  t h e  completior. of  Lake Sumner, f o r  t h e  period 1921-1936, t h e  
average d ischarge  f o r  t h e  Pecos near  Halaga Bend was 274 c f / s  ( 198s500 acre/- 
f e e t  p e r  yea r ) .  For ",e 46 yea r  period from 1938 through 1982 t h e  average 
d ischarge  decreased t o  ,173 c f / s  ( 125,300 a c r e / f e e t  per  y e a r )  (USGS 1983). 

The water  i n  t h e  Pecos River  is no t  of t h e  h ighes t  q u a l i t y  because c f  t h e  high 
con ten t  of  d i sso lved  minerals .  These minerals  o r i g i n a t e  from both i r r i g a t i o n  
water  r e t u r n  flow and n a t u r a l  sources.  The average amount of  suspended- 
sediment d ischarge  near  Santa  Rosa, N.M. is 1,650 t o n s  per  day. S a l t  Creek and 
B i t t e r  Creek c o n t r i b u t e  l a r g e  amounts of  c h l o r i d e s  t o  t h e  r ive r .  Increased 
q u a n t i t i e s  o f  s u l f a t e ,  calcium and magnesium a r e  not iced  i n  t h e  Pecos below 
Hagerman. Downstream from Lake McMillan submerged sp r ings  con t r ibu te  f u r t h e r  
mineral  po l lu t ion .  While submerged sp r ings  a r e  p a r t i c u l a r l y  d i f f i c u l t  t o  
a c c u r a t e l y  sample, a Tota l  Dissolved Sol id  (TDS) concen t r a t ion  of  3,350-4,000 
ppm is repor ted  by DOE (1980),  which a l s o  r e p o r t s  t h e  a d d i t i o n a l  con t r ibu t ion  
of 70  t o n s  per  day of c h l o r i d e  t o  t h e  Pecos a t  Malaga Bend. Table 3.3 presents  
t h e  concent ra t ions  of d i sso lved  minera ls  i n  t h e  Pecos River a t  t h r e e  recording 
sites. 

Table 3.3 
Mineral Ion  P o l l u t i o n  i n  t h e  Pecos River 

USGS Volume o f  
S t a t i o n  Near Discharne Chloride Sulfate Sodium lhk&m Total 

Carl  sbad 12 7.7 53 1 1,100 3 22 334 2,290 
Ma1 aga 26 7.7 1 , 690 1,820 1,030 524 5,060 
P i e r c e  Canyon 

Crossing 28 7.5 6 500 2,230 4,020 551 13,350 

I n d u s t r i a l  p o l l u t i o n  of t h e  water  i n  t h e  v i c i n i t y  of t h e  s tudy a r e a  is a type 
of  p o l l u t i o n  which would no t ,  of course,  have a f f e c t e d  t h e  q u a l i t y  o f  water  i n  
p r e h i s t o r i c  times. Current ly ,  however t h e  ex i s t ence  of t h e  potash indus t ry  i n  
t h e  a r e a  impacts t h e  amount and q u a l i t y  of  water  i n  t h e  area.  According t o  t he  
EIS (DOE 1980) t h e  potash indus t ry  i n  t h e  a r e a  uses  19,800 a c r e / f e e t  of ground 
water  annually.  Of t h i s  q u a n t i t y  700 ac re / f ee t  per  yea r  is  ' l o s t '  and 19,100 
a c r e / f e e t  p e r  yea r  is discharged i n  t h e  form of  br iny  e f f luent .  This flow is 
discharged i n t o  su r f ace  sediments,  rbesu l t ing  i n  t h e  contamination of shallow 
a q u i f e r s  and recharge-  of t h e  brackish l akes  and ponds. Three p a r t s  of s o l i d  
sodium c h l o r i d e  a r e  discharged f o r  each p a r t  of potassium ch lo r ide  recovered. 
This  waste product i s  s t o r e d  i n  large p i l e s  and thunderstorms cause an amount 
of  t h e  ma te r i a l  t o  be d isso lved  and ca r r i ed  away a s  br iny  runoff i n t o  t h e  
hydrologic  f e a t u r e s  of  Nash Draw. 



Groundwater 

The Delaware Bas in  of  s o u t h e a s t e r n  New Mexico and wes te rn  Texas c o n t a i n s  
a q u i f e r s  o f  such  low q u a l i t y  t h a t  t hey  a r e  cons ide red  t o  be among t h e  l e a s t  
p roduc t ive  i n  t h e  e n t i r e  United S t a t e s .  Not on ly  is t h e  y i e l d  o f  wa te r  ve ry  
low t o  n o n e x i s t e n t ,  bu t  t h e  wa te r  t h a t  can  be found is  o f t e n  unpotable .  

The Cap i t an  format ion ,  a Permian age  l imes tone  reef, sur rounds  and c o n t a i n s  t h e  
o t h e r  h y d r o l o g i c a l l y  s i g n i f i c a n t  fo rma t ions  of t h e  Delaware Basin.  The Dela- 
ware Mountain Group, t h e  R u s t l e r  format ion ,  t h e  Dewey Lake Redbeds, t h e  San ta  
Rosa Sandstone,  and t h e  Ch in l e  format ion ,  a l o n g  w i t h  t h e  Cap i t an  Reef 
format ion ,  c o n t a i n  t h e  product ive  a q u i f e r s  o f  t h e  Delaware Basin. The C a s t i l e  
and Sa lado  fo rma t ions  a c t  a s  aquacludes which are l a y e r s  o f  rock bounding an  
a q u i f e r  and are r e s p o n s i b l e  f o r  t h e  containment o f  t h e  water i n  t h e  a q u i f e r .  

The Cap i t an  format ion  is  t h e  most p roduc t ive  of  t h e  a q u i f e r s .  The wa te r  
provided by t h e  Cap i t an  s u p p l i e s  t h e  domest ic  needs of t h e  c i t y  of  Carlsbad.  

Water from t h e  Delaware Hountain Group is b r iny  and n o t  s u i t a b l e  f o r  many uses .  
The Castile and Sa lado  fo rma t ions  a r e  no t  cons idered  a q u i f e r s ,  bu t  do c o n t a i n  
pocke ts  o f  b r i n e ,  o f t e n  under p r e s s u r e  due t o  d i s so lved  gases .  

The R u s t l e r  format ion  c o n t a i n s  a g r e a t  d e a l  o f  water, a l though a g a i n  t h e  high 
minera l  c o n t e n t  of t h e  water  r e n d e r s  i t  u n s u i t a b l e  f o r  domestic usage. The 
wa te r  f l owing  beneath and a i d i n g  t h e  d i s so lu t ion / subs idence  of Fash D r a w  is 
a s s o c i a t e d  w i t h  t h e  Rus t l e r .  The Redbeds o f  t h e  Dewey Lake format ion  c o n t a i n  
on ly  s m a l l  amounts o f  water, confined t o  l e n s e s  o f  sandstone.  The San ta  Rosa 
sands tone ,  a l t hough  no t  expansive i n  t h e  v i c i n t y  o f  t h e  s i te ,  c o n t a i n s  some 
water. The E I S  (DOE 1980) i n d i c a t e s  t h a t  t h e  S a n t a  Rosa nay c o n t r i b u t e  t o  
r echa rg ing  t h e  a q u i f e r s  a long  t h e  Pecos River.  

VEGETATION 

Vegeta t ion  i n  t h e  s tudy  a r e a  is composed p r i n c i p a l l y  of shrubs  and g r a s s e s  
which a r e  he te rogeneous ly  d i s t r i b u t e d  over  t h e  landscape.  Among t h e  c a u s e s  f o r  
v e g e t a t i v e  d i v e r s i t y  a r e  e l e v a t i o n ,  a s p e c t ,  s o i l  t ype ,  dep th  of s o i l ,  and t h e  
presence  and depth  t o  ca l i che .  

The Environmental Impact Statement  (D9E 1980) d i s t i n g u i s h e s  between f i v e  
topographic-edaphic  zones of  vege t a t i on .  These are t h e  Mesa zone, t h e  C e n t r a l  
Dune zone, t h e  Creosote  F l a t s  zone, t h e  Livingstor!  Ridge zone, and t h e  Tobosa 
F l a t s  zone. 

Mesa Zone 

The Mesa zone,  a l s o  r e f e r r ed  t o  as t h e  Mesquite Grassland zone, is found on t h e  
Divide,  a low mesa a t  t h e  e a s t e r n  s i d e  of  t h e  s tudy  area, and is a t y p i c a l  
d e s e r t  g r a s s l and .  The dominant shrub  i n  t h i s  zone is honey mesqui te  (&~sz&a 
p landu losa )  and snakeweed ( G u t i e r r e z i a  s a r o t h r a e )  is t h e  dominant subshrub. 
The most impor t an t ,  a s  well a s  t h e  most abundant ,  grasses occupying t h e  Mesa 



zone a r e  bur rograss  (- -), black grama (- erio-  
m&~), bush muhly (Muhlenbernia p o r t e r i )  , and f l u f f  g r a s s  (m -9). 

P r i c k l y  pea r  ( O ~ u n t i a   anth ha) is p resen t ,  but  not  common. Yucca c a m ~ e s t r i g  
i s  common i n  t h i s  zone, whi le  1. t o r r e v i  is present  but  uncommon. 

Th i s  v e g e t a t i o n  zone occurs  on s o i l s  of  t h e  Kermit-Berino s o i l s  assoc ia t ion .  
Because of t h e  r e l a t i v e l y  high dens i ty  of grasses o r i g i n a l l y  contained i n  t h i s  
zone, g raz ing  has  nega t ive ly  impacted t h e  p l an t  d i s t r i b u t i o n ,  r e s u l t i n g  i n  an 
jnc reas ing  abundance of mesquite. 

The invas ion  o f  southern New Mexican vege ta t ive  communities by mesquite has 
been t h e  o b j e c t  of s tudy and specu la t ion  f o r  some time. The 91s t r a c e s  t h i s  
deba te  from 1917, when an i n v e s t i g a t o r  c l a s s i f i e d  t h e  vege ta t ive  change a s  a 
g raz ing  discl imax.  Other o r i g i n s  f o r  t h e  change from a tall-to-mid g r a s s  
dominated zone t o  a shrub dominated zone t h a t  have been pos tu la ted  inc lude  t h e  
exc lus ion  of  f i re  and changes i n  t h e  cl imate.  The au tho r s  of t h e  EIS  conclude 
t h a t  g raz ing  is t h e  l i k e l i e s t  hypothesis ,  s i n c e  t h e  in t roduc t ion  o f  c a t t l e  t o  
t h e  a r e a  is co- inc identa l  t o  t h e  appearance and spread of mesquite through 
southern  N e w  Mexico. 

C e n t r a l  Dune Zone 

The Cen t r a l  Dune zone is subdivided i n t o  t h r e e  subzones, each r e l a t e d  t o  a 
d i f f e r e n t  dune manifestat ion.  These a r e  s t a b i l i z e d  dunes, oak-mesquite 
hummocks, and a c t i v e  dunes. 

The g r e a t e s t  percentage of  t h e  Cen t r a l  Dune zone c o n s i s t s  of t h e  s t a b i l i z e d  
dune subzone. The shrubs which dominate t h i s  subzone a r e  shinnery (havard)  oak 
(Quercua h a v a r d i i ) ,  honey mesquite,  sand sagebrush (Artemisia f i l i f o l i a ) ,  
snakeweed, and dune yucca (Yucca c a m ~ e s t r i g ) .  These shrubs a r e  d i s t r i b u t e d  
heterogeneously throughout t h e  subzone. A t  some l o c i  a l l  of tfizse shrubs a r e  
p re sen t ,  whi le  a t  o t h e r s  one o r  more spec i e s  may be present  i n  low d e n s i t i e s ,  
o r  e n t i r e l y  absent .  Localized v a r i a t i o n s  i n  s o i l  depth and type is reported a s  
t h e  major cause of v a r i a b i l i t y  (DOE 1980). The s t a b i l i z e d  dune subzone is a 
patchwork of  c l o s e l y  r e l a t e d ,  but  d i f f e r e n t  p l an t  assoc ia t ions .  Found a t  t h e  
ma jo r i t y  of  s tudy l o c i  i n  t h e  subzone, and most common t o  t h e  Cent ra l  Dune zone 

, as a whole, is purple  three-awn ( A r i s t i d a  ~ u r ~ u r e a )  , a perennia l  g rass .  Other 
s p e c i e s  which occur w i th  some frequency a r e  red three-awn ( A r i s t i d a  l o m i s e t a ) ,  
sand dropseed (S- c r v ~ t a n d r u s )  , g i a n t  dropseed (S. pinant ieu_s) ,  black 
grama, h a i r y  grama (Bouteloua h i r s u t a ) ,  and f a l l  witch-grass (&&&gg 
-1. 

On sandy a r e a s ,  sandbur (-s i n c e r t u s )  grows abundantly, though loca l ly .  
Various members of t h e  genus Muhlenbernia occur on compact S o i l s  of t h e  sub- 
zone, a l though not  abundantly. The most common annual g r a s s  spec i e s  is f a l s e  
bu f fa log ras s  (Munroa saua r rosa ) .  It grows very dense i n  t h e  spr ing  and e a r l y  
summer seasons of moist years .  

The second subzone of t h e  Cen t r a l  Dune zone i s  t h e  Oak-Mesquite Hummock sub- 
zone. Th i s  subzone is  v i s u a l l y  d i s t i n c t i v e  due t o  t h e  presence of hummocks o f  



sand which have been s t a b i l i z e d  by vege ta t ion ,  u s u a l l y  mesquite  and sh innery  
oak. These hummocks resemble small i s l a n d s  s e p a r a t e d  by expanses o f  ba r r en  
sand. This  sand i s  very  s u s c e p t i b l e  t o  e r o s i o n  by wind. which blows t h e  sand 
from t h e  b a r r e n  areas away, forming blowouts and l e a v i n g  t h e  v e g e t a t i v e l y  
s t a b i l i z e d  a r e a s  as i s o l a t e d ,  s l i g h t l y  e l e v a t e d  hummocks. The v e g e t a t i o n  
a s soc i a t ed  w i t h  t h e  s t a b i l i z e d  dune subzone does  not  d i f f e r  g r e a t l y  from t h e  
vege ta t ion  a s s o c i a t e d  w i t h  t h i s  subzone; i t  is  t h e  r a d i c a l l y  d i f f e r e n t  appear- 
ance o f  t h i s  subzone t h a t  causes  it  t o  be c l a s s i f i e d  s e p a r a t e l y .  

The t h i r d  and f i n a l  subzone of  t h e  Cen t r a l  Dune zone is t h e  Active Dunes zone. 
While r e l a t i v e l y  ba r r en  i n  appearance. s p a r s e  v e g e t a t i o n  grows i n  t h i s  subzone. 
Western soapber ry  ( S a ~ i n d u s  drummondiJ, a small tree* occur s  i n  small s tands .  
Dune reverchonia  (Reverchonia a r e n a r i a ) ,  an  annual*  i s  a l s o  p r e s e n t  i n  small 
amounts. The p e r e n n i a l s  which are p r e s e n t  i n c l u d e  snowball  sand verbena 
( A b r o n i ~  f r a n r a n s )  and s e v e r a l  s p e c i e s  of t h e  genus Proboscida (un ico rnp lan t ) .  
Reverchonia is t h e  on ly  one of  t h e  p l a n t s  o f  t h i s  subzone t h a t  does not  occur  
i n  o t h e r  subzones o f  t h e  C e n t r a l  Dune zone. 

The Cen t r a l  Dune zone s o i l s  are members of t h e  Kermit-Berino s o i l s  a s soc i a t ion .  

To t h e  west and sou theas t  o f  t h e  Cen t r a l  Dune a r e a  is  t h e  Creosote  F l a t s  
vege ta t ion  zone. Th i s  v e g e t a t i o n  zone occu r s  on sha l low t o  very  shal low s o i l s  
over ly ing  c a l i c h e ,  which is occas iona l ly  exposed. These s o i l s  a r e  from t h e  
sha l lower  s e r i e s  of s o i l s  i n  t h e  Kermit-Berino a s s o c i a t i o n .  A s  might be 
expected, c r e o s o t e  bush (u is t h e  dominant s p e c i e s  of  shrub,  
wh i l e  both sh innery  oak and sand sagebrush are n o t i c e a b l y  absent .  The dominant 
subshrub i n  t h i s  zone is snakeweed. 

Many s p e c i e s  o f  t h e  pe renn ia l  Muhlenbernia are found i n  t h i s  zone, a s  a r e  b lack  
grama and pu rp le  three-awn. Clumps of mesquite  o c c a s i o n a l l y  occur  i n  depres- 
s ions .  

L iv inns ton  Ridne Zone 

The area forming L iv ings ton  Ridge, between t h e  WIPP s i te  and Nash D r a w ,  i s  t h e  
l o c a t i o n  of t h e  f o u r t h  v e g e t a t i o n  zone. Here mescat a c a c i a  (Acacia constricts) 
is t h e  dominant shrub,  w i th  sh innery  oak and snakeweed a s  dominant shrub and 
subshrub a l so .  Doveweed (m d i o i c u s )  and  l a n c e l e a f  r a t any  (Krameria 
l a n c e o l a t a )  are pe renn ia l  herbs  q u i t e  common t o  t h e  zone and bush muhly t h e  
most common pe renn ia l  g ra s s .  

Tobosa F l a t s  Zone 

To t h e  west of Liv ings ton  Ridge is Nash D r a w ,  w i th  i ts  broad f l a t  v a l l e y  f l o o r .  
A s  may be i n f e r r e d  from t h e  name tobosa g r a s s  (Hilaria mutica)  is t h e  p l a n t  
most densely occupying t h e  v a l l e y  f l o o r .  Acacia,  common on t h e  r i d g e  t o p  t o  
t h e  e a s t  d i sappears .  Creosote  bush reappears ,  a s  does t h e  common pe renn ia l  



l a n c e l e a f  r a t any .  Snakeweed is a b s e n t ,  wh i l e  t h e  occas iona l  t h i n  s t and  o f  
Spanish dagger  (Yucca t o r r e v i )  is  no t ab l e .  

Common t o  most o f  t h e  s t udy  area a r e  s e v e r a l  annua l s ;  of t h e s e  d e s e r t  b l u e t s  
(Hedvot i s  humifusq) , f o e t i d  marigold (Jectis a n n u s t i f o l i a )  , and bindweed 
(Hel io t rov ium -1 a r e  t h e  most commonly encountered.  

FAUNA 

The g r a s s l a n d s  and sh rub l ands  o f  t h e  s t u d y  a r e a  suppo r t  a f a u n a l  assemblage 
which is t y p i c a l  of such an  environment. While t h e  semiar id  environment 
s u p p o r t s  expec ted  popu l a t i ons  o f  mammals, b i r d s  and r e p t i l e s ,  amphibians were 
a l s o  no ted ,  a l t hough  t hey  are no t  an  impor tan t  p a r t  of t h e  f auna l  assemblage. 

As would be expec ted ,  s e v e r a l  s p e c i e s  o f  b a t s  have been recorded i n  t h e  s tudy  
area. The b r a z i l i a n  f r e e - t a i l e d  bat (Tada r i a  -1, t h e  i n h a b i t a n t  o f  
Car lsbad Caverns,  h a s  been recorded ,  a l though  t h e  most commonly c o l l e c t e d  
s p e c i e s  is  t h e  cave  myot i s  (Mvotis v e l i f e r ) .  

Dese r t  c o t t o n t a i l s  ( S v l v i l a n u s  auduboni i )  and t h e  b l a c k t a i l e d  j a c k r a b b i t  ( L e ~ u s  
californicus) are common throughout  t h e  area. 

Rodent s p e c i e s  r e p r e s e n t a t i v e  o f  bo th  n a t i v e  and in t roduced  s p e c i e s  occur.  
Among t h e  n a t i v e  d e s e r t  dwe l l i ng  r o d e n t s  are pocket mice, grasshopper  mice, and 
kangaroo rats. The Norway rat and t h e  house mouse (m musculug) r e p r e s e n t  
i n t roduced  s p e c i e s  o f  Rodentia. 

Ca rn ivo re s  a r e  drawn t o  t h e  area by t h e  a v a i l a b i l . j t y  of t h e s e  c r e a t u r e s .  Among 
t h e s e  meat eaters are t h e  s w i f t  f o x  ( V u l ~ e s  v e l o x ) ,  t h e  g ray  fox  (Urocvon 
c i n e r e o a r n e n t e u s ) ,  and t h e  u b i q u i t o u s  coyote  (Canis  l a t r a n s ) .  

Mu1  e d e e r  (Qdocoi l  e u s  hemionus) and pronghorn a n t  el ope ( A n t i l o c a ~ r a  americana) 
a r e  game s p e c i e s  noted i n  t h e  area. 

Many s p e c i e s  o f  b i r d s  have been recorded i n  t h e  WIPP s t udy  a r e a  and sur rounding  
areas, such  a s  t h e  Laguna Grande d e  S a l  and t h e  Pecos River a t  t h e  p o i n t  it 
i n t e r s e c t s  N e w  Mexico Highway 31. 

The t o t a l  number o f  av i f auna l  s p e c i e s  counted is 122 o f  which s i x  s p e c i e s  a r e  
c l a s s i f i e d  a s  game. These a r e  mourning doves (Zenaida -1, s c a l e d  q u a i l s  
(- sauamata) , bobwhites (w -9) , mal la rds  (Anas  lay- 

rhvnchos) ,  and bo th  g r een  and b lue  winged t e a l s  (Anas c r ecca  and A. d i s c o r s ,  
r e s p e c t i v e l y ) .  The New Mexico Department o f  F i s h  and Game is quoted i n  t h e  EIS 
(DOE 1980)  as s t a t i n g  t h a t  on ly  t h e  mourning dove and s c a l e d  q u a i l  are p r e s e n t  



i n  numbers s u i t a b l e  f o r  hunt ing.  The t h r e e  s p e c i e s  o f  ducks were noted a t  
s t o c k  t anks  i n  t h e  area. Regarding t h e s e  migra tory  s p e c i e s  it should be noted 
t h a t  t h e  s tudy  a r e a  i s  p a r t  o f  t h e  r e g i o n  named t h e  C e n t r a l  Flyway, a f e d e r a l l y  
administered u n i t  f o r  waterfowl. The r eg ion  is not  cons idered  t o  be a n  impor- 
t a n t  waterfowl breeding area, a l though t h e  presence o f  bodies  o f  water such as 
t h e  Laguna Grande d e  S a l  and t h e  Pecos River provided h a b i t a t s  f o r  waterfowl 
which could have been harves ted  by t h e  a b o r i g i n a l  i n h a b i t a n t s  of t h e  area.  

Raptors  i n h a b i t i n g  t h e  a r e a  i n c l u d e  Harris' hawks (Parabuteo u n i c i n c t u s )  , 
Swainson's hawks (Buteo swainson) ,  marsh hawks (C i rcus  cvaneus) 9 and American 
k e s t r e l s  (Fa lco  s ~ a r v e r i u s ) .  While t h e  d e n s i t y  o f  t h e s e  r a p t o r s  never  exceeds 
one pe r  100 h e c t a r e s ,  they  are none the l e s s  c o n s i s t e n t l y  s i g h t e d  i n  t h e  a rea .  

The mockingbird (Mimu p o l ~ n l o t t o s ) ,  t h e  pyr rhuloxia  ( C a r d i n a l i s  s i n u a t a ) ,  t h e  
loggerhead s h r i k e  (La- -a), t h e  black-throated sparrow (Amohi s~ iza  
b i l i n e a t a ) ,  t h e  vesper  sparrow (Poocetes  aramineus) ,  t h e  l a r k  bunt ing  (Calamos- 
oiza m e l a n ~ c o r v s  1, Cassin '  s sparrow ( Airnoohilia c a s s i n i i )  , and t h e  white- 
crowned sparrow (Zono t r i ch i a  ~ o ~ h r v g ) ,  i n  a d d i t i o n  t o  t h e  aforementior-at 
s ca l ed  q u a i l  and mourning dove, c o n s t i t u t e  t h e  a v i f a u n a l  s p e c i e s  occupying t h e  
area i n  t h e  g r e a t e s t  d e n s i t i e s .  

R e ~ t i l e s  and Amohibians 

R e p t i l e s  a r e  o f t e n  found i n  t h e  s tudy  a r e a ,  23 d i f f e r e n t  s p e c i e s  have been 
recorded. Of t h e  23 r e p t i l e s  recorded,  11 a r e  s p e c i e s  o f  l i z a r d s ,  10 a r e  
snakes,  and t h e  remaining two are t u r t l e s .  

The most commonly observed l i z a r d  s p e c i e s  a r e  t h e  s ide-blotched l i z a r d  (m 
s t ansbur i ana )  and t h e  wes tern  w h i p t a i l  (Cnemido~horus t i n r i g ) ,  both o f  which 
a r e  found i n  most o f  t h e  p l a n t  h a b i t a t s  of  t h e  a rea .  The Texas horned l i z a r d  
(Phrynosoma cornutum) commonly conf ines  itself t o  t h e  mesquite  g ra s s l and  and 
oak-mesquite p l a n t  a s s o c i a t i o n s .  A l l  o f  t h e  l i z a r d  s p e c i e s  recorded a r e  
p r imar i ly  i n s e c t i v o r o u s  and d i u r n a l .  

With small mammals and l i z a r d s  s o  common t o  t h e  a r e a s  i t  i s  no t  s u r p r i s i n g  t h a t  
snakes  a r e  a l s o  common i n h a h i t a n t s  of  t h e  area.  The western r a t t l e s n a k e  
( C r o t a l u s  v i r i d i s ) ,  t h e  wes t e rn  hognose snake (Heterodon nas i cus )  and t h e  

, coachwhip (Mast icophis  -Q) a r e  t h e  most common. Less  common, but  s t i l l  
r e l a t i v e l y  abundant a r e  t h e  n i g h t  snake ( H y ~ s i n l e n a  t o r a u a t a )  , t h e  long-nosed 
snake ( Rhinochei lus  l e c o n t e i  ) , and t h e  massasagua ( S i s t r u r u s  catenatus). 

Two s p e c i e s  o f  t u r t l e  have been recorded,  a t e r r e s t r i a l  s p e c i e s  and a n  aqua t i c  
spec i e s .  The a q u a t i c  s p e c i e s ,  t h e  yellow mud t u r t l e  (Kinosternon f l a v e s c e n s ) ,  
i s  commonly found i n  t h e  s t o c k  t anks  and ponds which r anche r s  have b u i l t  i n  t h e  
a rea .  The wes tern  box t u r t l e  ( T e r r a ~ e n e  o r n a t a )  is t h e  t e r r e s t r i a l  s p e c i e s  and 
i n h a b i t s  most of  t h e  s tudy  a r e a  wi th  t h e  except ion  c f  t h e  c r e o s o t e  bush p l an t  
a s s o c i a t i o n .  

Amphibians, as might be p red ic t ed  from t h e  a r i d i t y  of  t h e  a r e a ,  do no t  play a 
very  important  r o l e  i n  t h e  fauna of t h e  a rea .  The amphibians which have been 
recorded are adapted t o  t h e  a r i d  environment t o  some degree. Water is  o f  



cou r se  still r e q u i r e d  f o r  r ep roduc t i ve  a c t i v i t y  and d e v e l o p ~ l e ~ t ,  but a d u l t s  can 
s u r v i v e  some p e r i o d s  o f  drought.  

PALEOENVIRONMENT FOR SOUTHEASTERN NEW MEXICO 

Paleoenvironmental  r e c o n s t r u c t i o r : ~  i n  s o u t h e a s t e r n  New Mexico have been 
a t tempted f o r  a number of y e a r s  u s i n g  bo th  p o l l e n  and p l an t  macrofoss i l  
a n a l y s e s  (Ha f s t en  1961; O l d f i e l d  and Schoenwet te r  1975; Van Devender 1977, 
1980; Van Devender and E v e r i t t  1977; Van Devender and F i sk ind  1979). These 
s t u d i e s  g e n e r a l l y  d a t e  from t h e  L a t e  P l e i s t o c e n e  t o  Recent periods.  These 
s t u d i e s  w i l l  be reviewed i n  a n  a t t emp t  t o  r e c o n s t r u c t  t h e  vege t a t i on  surround- 
i n g  t h e  WIPP p r o j e c t .  No d i r e c t  evidence f o r  t h e  WIPP area e x i s t s ;  however, 
su r rounding  a r e a s  have been well sampled. 

Pa lyno log i ca l  ev idence  f o r  p l a n t  s p e c i e s  i n  t h e  r e g i o n  i s  gene ra l l y  conf ined t o  
t h e  Ple is tocene-Holocene boundary w i t h  emphasis p laced  on areas con t a in ing  
evidence o f  Pa l eo ind i an  a r chaeo log i ca l  remains. L o c a l i t i e s  f o r  po l l en  sampling 
have g e n e r a l l y  been confined t o  l a k e  sediments.  The ma jo r i t y  o f  t h e s e  d a t a  
come from t h e  n o r t h e a s t  o f  t h e  WIPP area w i t h i n  t h e  Llano Estacado. The 
pe r i ods  of i n t e r e s t  f o r  t h i s  s t udy  extend from approximately  2500 B.P. t o  t h e  
p r e sen t .  Based o n  a r chaeo log i ca l  remains  from t h e  WIPP area t h e  Sand Canyon 
Pos t -p luv i a l  which began a t  7000 B.P. and ended between 4000 t o  5000 B.P. is  
most impor tan t  ( O l d f i e l d  and Schoenwet ter  1975). 

The Sand Canyon pos t -p luv ia l  c o n t a i n s  low p ine ,  h igh  Chenopodicae and va r i ed  
herb  r e p r e s e n t a t i o n ,  i n c l u d i n g  p e r s i s t e n t  E ~ h e d r a  r eco rds ,  sugge9t ing a p r a i r i e  
environment,  e s s e n t i a l l y  t r e e l e s s  w i th  a l l  o f  t h e  e lements  o f  t h e  present-day 
p o l l e n  r a i n ,  and v e g e t a t i o n  p r e sen t  (Oldf i e l d  and Schoenwetter 1975: 168-169 1. 
Thi s  time pe r iod  probably encompasses t h e  A l t i t he rma l  period.  The Al t i the rmal  
pe r i od  i n  s o u t h e a s t e r n  N e w  Mexico and West Texas probably r e p r e s e n t s  a t ime  
when i n c r e a s e d  summer r a i n f a l l  occur red  i n  t h e  monsoonal r a i n f a l l  areas (Van 
Devender 1980).  Th i s  would have been t o  t h e  de t r imen t  o f  w i n t e r  r a i n s  which 
had an  e f f e c t  on p l a n t  s p e c i e s  p r e sen t .  Cond i t i ons  i n  t h e  r eg ion  would have 
been e s s e n t i a l l y  modern i n  c h a r a c t e r  i . e . ,  a d e s e r t  g rass land .  

Pos t -Al t i the rmal  ep i sodes  f o r  t h e  Llano Estacado i n d i c a t e  a brief p ine  maximum 
which may r eco rd  a ve ry  b r i e f  environmental  f l u c t u a t i o n  which g i v e s  no ind ica-  
t i o n  of having m a t e r i a l l y  a l t e r e d  what must have been a p r a i r i e  envirorrment 
throughout  t h e  pe r i od  (O ld f i e ld  and Schoenwet ter  1975 : 169). The h igher  fre- 
quenc i e s  o f  Artemisia found i n  samples probably r e f l e c t s  s l i g h t l y  c o o l e r  o r  
mo i s t e r  c o n d i t i o n s  t han  t hose  t h a t  p r eva i l ed  around t h e  time o f  t h e  A l t i t he rma l  
( O l d f i e l d  and Schoenwet ter  1975:169). 

A g e n e r a l i z e d  t r e n d  of P o s t g l a c i a l  po l l en  from t h e  Llano Estacado (Hafs ten  
1961 ; Oldf i e l d  and Schoenwet ter  1975) r e v e a l  a t r e n d  toward increased  a r i d i t y  
and t h e  e s t ab l i shmen t  of l a r g e  d ry  g r a s s l and  a r e a s  l a c k i n g  t r e e s  except  a long  
major  d r a i n a g e s  and i n  a r e a s  of h ighe r  e l e v a t i o n .  H a f s t e n t s  (1961) po l l en  
r e c o r d s  from s e v e r a l  p laya  l a k e s  on t h e  Llano Estacado show an  apparent  mesic 
i n t e r v a l  o c c u r r i n g  around 2,500 y e a r s  ago. T h i s  brief i n t e r v a l  was cha r ac t e r -  
i z e d  by h i g h e r  pe r cen t ages  of both g r a s s  and p i n e  p o l l e n  but  i t  was s h o r t -  



l i ved .  Soon a f t e r  i t  ended t h e  warming and d r y i n g  t r e n d  i n  w e s t  Texas cont in-  
ued u n t i l  t h e  p re sen t  (Bryant and Sha fe r  1977:18). 

P l an t  mac ro foss i l  remains from s o u t h e a s t e r n  New Mexico a l s o  i n d i c a t e  environ- 
mental changes. Examination o f  well preserved p l a n t  remains from f o s s i l  
packra t  middens from Rocky Arroyo and Last Chance Canyon, Eddy County record  a 
juniper-oak community i n  t h e  e a r l y  Holocene (10,500 - 10,000 B.P. (Van 
Devender 1980).  Rocky Arroyo and Last Chance Canyon a r e  l o c a t e d  less t h a n  100 
km west o f  t h e  WIPP p r o j e c t  a r e a  on t h e  e a s t  f l a n k s  of  t h e  Guadalupe Mountains 
a t  e l e v a t i o n s  between 1100 and 1200 meters.  The WIPP a r e a  is between 900 and 
1000 meters .  

The g e n e r a l  v e g e t a t i o n a l  g r a d i e n t  i n  t h e  a r e a  is from mesquite  s c r u b  a long  t h e  
Pecos f l o o d p l a i n *  t o  a succu len t  Chihuahuan dese r t - s c rub  o r  dese r t -g ra s s l and  on 
t h e  rocky s l o p e s  f l a n k i n g  t h e  Guadalupes t o  oak woodland o r  pinyon-juniper 
woodland h i g h e r  i n  t h e  mountains (Van Devender 1980). Radiocarbon d a t e s  f o r  
t h e  pack ra t  middens from Rocky Arroyo a r e  10*560 A 100 B.P. * 3840 & 8 0  B.P. * 
1550 2 60 B.P.* 850 90 B.P.* and 90 & 60 B.P. The e a r l i e s t  rad iocarbon d a t e  
f o r  WIPP m a t e r i a l s  is 3090 190 B.P. (Tx 5040).  

The f o s s i l  pack ra t  middens r eco rd  two d i f f e r e n t  p l a n t  communities i n  Rocky 
Arroyo and Last Chance Canyon: juniper-oak woodland i n  t h e  e a r l y  Holocene and 
a desert-scrub/desert-grassland i n  t h e  l a t e  Holocene (Van Devender 1980:367). 
A more mesic pinyon-juniper woodland was i n  t h e  a r e a  p r i o r  t o  11 *000 y e a r s  ago 
i n  t h e  l a t e  Wisconsinan. 

The e a r l y  Holocene woodlands i n  t h e  a r e a  from 10t500 t o  10*100 y e a r s  ago were 
still more mesic  than  t h e  p re sen t  communities. Many s u c c u l e n t s  were absen t  o r  
r a r e  w h i l e  t h e  woodland components were more important .  The g e n t l e  d i v i d e s  
between canyons could have supported g ra s s l and  a t  any time i n  t h e  Holocene (Van 
Devender 1980 : 368 . 
Pinyon r e t r e a t e d  t o  h igher  e l e v a t i o n s  and was no t  a v a i l a b l e  t o  Folsom inhabi -  
t a n t s  o f  e a r l y  Holocene woodlands and g r a s s l a n d s  a t  middle e l e v a t i o n s .  About 
3*000 y e a r s  ago a more x e r i c  environment developed w j t h  a c l i m a t e  t h a t  was 
probably warmer and w e t t e r  i n  summer and d r i e r  i n  win ter .  The middle Holocene 
summer monsoon period would have favored  g ra s s l ands .  The c l i m a t e  o f  t h e  l a s t  
4*000 y e a r s  probably was c l o s e  t o  t h e  requi rements  of  both dese r t - s c rub  and 
dese r t -g ra s s l and  (Van Devender 1980:368). A prolonged drought  o r  c e r t a i n  t ypes  
of d i s t u r b a n c e  such a s  modern g r a z i n g  would s h i f t  t h e  ba lance  i n  f a v o r  of 
shrubs.  Good summer r a i n s  and r e c u r r e n t  f ires would f a v o r  g r a s s .  S h i f t s  from 
g ras s l and  t o  shrub communities similar t o  t h a t  i n  h i s t o r i c  times may have 
happened n a t u r a l l y  i n  e a r l i e r  c l i m a t i c  f l u c t u a t i o n s  (Van Devender 1980:368). 

A map o f  New Mexico wi th  t h e  proposed n a t u r a l  v e g e t a t i o n  of  t h e  a r e a  h a s  been 
produced by Gross  and Dick-Feddie ( 1979 1. Using t e r r i t o r i a l  survey  r e c o r d s  a s  
a d a t a  base they  recons t ruc ted  t h e  v e g e t a t i o n  p a t t e r n s  i n  New Mexico du r ing  t h e  
l a t t e r  p a r t  of t h e  n ine t een th  century .  The sou theas t e rn  p o r t i o n s  o f  t h e  s t a t e  
were a p p a r e n t l y  g ra s s l and  savanna a r e a s  wi th  a r e l a t i v e l y  even but  f a i r l y  heavy 
d i s t r i b u t j o n  o f  shrubs  such a s  mesquite ,  s a l t b u s h ,  and sh innnery  oak (Gross  and 
Dick-Peddie 1979:118* Figure  I b ) .  



S m a l l  i s l a n d s  o f  g r a s s l a n d  were p r e s e n t  i n  extreme s o u t h e a s t e r n  Eddy County. 
Grass land  areas were t h o s e  w i t h  open g r a s s  a l t h o u g h  some o f  t h e s e  areas .may 
have had l o c a l i z e d  s t a n d s  o f  trees o r  s h r u b s  i n  canyons and a l o n g  escarpments  
(Gross  and Dick-Peddie 1979:118). 

The g r e a t e s t  d e p a r t u r e s  on t h e  map from c u r r e n t  v e g e t a t i o n  maps are i n  t h e  
grassland-woodland savanna-dese r t  types .  I n  many a r e a s ,  g r a s s l a n d s  have been 
r e p l a c e d  by woodland savanna a t  t h e  upper  boundar ies  and d e s e r t  a t  t h e  lower 
boundar ies .  Some of t h e  g r a s s l a n d  savanna boundar ies  are e s s e n t i a l l y  unchanged 
such  as  t h e  s h i n n e r y  oak areas i n  t h e  s o u t h e a s t e r n  p o r t i o n  o f  t h e  s ta te  (Gross 
and Dick-Peddie 1979:121). 

The env i ronmenta l  c o n d i t i o n s  o f  s o u t h e a s t e r n  New Mexico, t h e r e f o r e ,  have 
probably  remained e s s e n t i a l l y  unchanged f o r  t h e  l a s t  4,000 years .  Undoubtedly, 
an  i n c r e a s e  i n  s h r u b  s p e c i e s  such  as c reoso tebush  and a d e c r e a s e  i n  both  t h e  
numbers and d i v e r s i t y  of g r a s s  s p e c i e s  occur red  s i n c e  t h e  beginning o f  t h e  
t w e n t i e t h  c e n t u r y  due t o  g r a z i n g  p r e s s u r e s ,  bu t  i n  g e n e r a l  t h e  modern vegeta-  
t i o n  o f  t h e  r e g i o n  h a s  remained e s s e n t i a l l y  s t a b l e .  





Chapter 4 

FIELD METHODOLOGY AND SITE DESCRIPTIONS 

Kenneth J. Lord 

GENERAL METHODOLOGIES 

F i e l d  methodologies c a r r i e d  out  a t  a l l  t h r ee  si tes included mapping, sur face  
c o l l e c t i o n ,  and t h e  excavat ion of test p i t s .  

The crew placed a p i n f l a g  wi th  each a r t i f a c t ,  a r t i f a c t  c l u s t e r ,  and f e a t u r e  
v i s i b l e  on t h e  s u r f a c e  i n  o rde r  t o  d e f i n e  t h e  s i t e  perimeters.  After t h i s  t a sk  
was completed a permanent s i t e  datum was e s t ab l i shed  near  t h e  cen te r  of  t h e  
s i t e .  The s i t e  was then  mapped wi th  a plane t ab l e / a l idade  o r  surveyors t r a n s i t  
wi th  r e spec t  t o  t h a t  datum. The map included l o c a t i o n s  of na tu ra l  f e a t u r e s  
such a s  t h e  micro- re l ie f  of  coppice sand dunes, c u l t u r a l  f e a t u r e s  inc luding  
abor ig ina l  h e a r t h s  and ash s t a i n s ,  d i agnos t i c  a r t i f a c t s  and t o o l s ,  concentra- 
t i o n s  of a r t i f a c t s ,  su r f ace  c o l l e c t i o n  u n i t s ,  t e s t e d  a reas ,  and modern land 
su r f ace  modi f ica t ion  such a s  nearby fences  and roads. An X-Y a x i s  was a l s o  
e s t ab l i shed  a c r o s s  t h e  sites t o  f a c i l i t a t e  provenience information. This 
base l ine  was placed us ing  a t r a n s i t .  

A l l  s u r f ace  a r t i f a c t s  were c o l l e c t e d  v i a  a point  provenience system. Surface 
m a t e r i a l s  were provenienced t o  a 1 by 1 m square wi th  the  southwest corner  of  
t h e  u n i t  being t h e  numerical des igna tor .  A l l  s u r f a c e  a r t i f a c t s  were bagged by 
g r i d  u n i t  and recorded on A r t i f a c t  Record forms which inc lude  information on 
s i t e  number, provenience, f i e l d  specimen number, type of item, mater ia l ,  and 
func t iona l  information.  

Only ENM 10230 was not  c o l l e c t e d  a t  t h e  100% e f f o r t  l e v e l .  

Test  P i t s  

A number of test p i t s  were placed a t  each site. The t e s t  p i t s  were excavated 
t o  a depth of  a t  l e a s t  50 cm o r  s t e r i l e  s o i l ,  whichever r e su l t ed  i n  a deeper 
excavation. A l l  excavat ion was performed us ing  hand too l s .  If na tura l  s t r a t i -  
graphy was present ,  excavat ions  were conducted by na tu ra l  l e v e l s  subdivided 
i n t o  l e v e l s  l e s s  than  o r  equal  t o  10 cm. Otherwise, a r b i t r a r y  l e v e l s  no t  
g r e a t e r  than  10 cm were used. During t h e  excavat ion of a c t i v i t y  a r e a s  and 



a r e a s  where p re s su re  re touch  and t h i n n i n g  f l a k e s  were observed, a l l  m a t e r i a l  
was dry-screened through 1/8" hardware c l o t h .  If no a c t i v i t y  a r e a s  o r  t h i n n i n g  
f l a k e s  were observed 1/4" hardware c l o t h  was used. S t r a t i g r a p h i c  p r o f i l e s  were 
recorded f o r  each excava t ion  u n i t .  These p r o f i l e s  were recorded by s c a l e  
diagram, black and wh i t e  photographs and c o l o r  t r anspa renc i e s .  A l l  s o i l  
hor izons  and s t r a t a  have w r i t t e n  d e s c r i p t i o n s  u s i n g  s c i e n t i f i c  terms w i t h  c o l o r  
d e s c r i p t i o n s  i n  Munsell terminology. 

Fea tu re s  were recorded i n  t h r e e  dimensions w i t h  p r o f i l e s  o f  t h e  c r o s s  s e c t i o n s  
recorded by s c a l e  diagrams and photography. F l o t a t i o n  samples were c o l l e c t e d  
from a l l  s t r a t i g r a p h i c  l e v e l s  and f e a t u r e s .  P o l l e n  samples were c o l l e c t e d  from 
t h e  s i te  i n  l o c a t i o n s  t h a t  could be r e l a t e d  t o  n a t u r a l  and/or  a r b i t r a r y  10 cm 
l e v e l s  and f e a t u r e s .  Charcoal was c o l l e c t e d  f o r  rad iocarbon  samples. 

A l l  m a t e r i a l s  recovered from t h e  s i t e  were bagged by 1 by 1 m provenience u n i t s  
i n  e i t h e r  n a t u r a l  s t r a t i g r a p h i c  o r  a r b i t r a r y  10 cm u n i t s .  A l l  materials were 
recorded on a r t i f a c t  record s h e e t s .  

Upon completion of  f i e l d  i n v e s t i g a t i o n s ,  a l l  excava t ion  u n i t s  were b a c k f i l l e d  
i n  such a manner a s  t o  no t  damage unexcavated p o r t i o n s  o f  t h e  si te.  

ENM 10222 

S i t e  D e s c r i ~ t i o n  

ENM 10222 i s  a moderate s i zed  s i t e  l o c a t e d  i n  Township 22 South, Range 31 Eas t ,  
a t  t h e  j u n c t u r e  of  S e c t i o n s  16, 17, 20 and 21. The s i t e  i s  oblong and fo l l ows  
an east-west t r end ing  r idge.  The s i t e  ex t ends  from a dune covered r i dge top ,  
downsloping t o  t h e  sou th  through a series o f  low dunes. The dunes range i n  
he igh t  from 0.5 t o  1.5 m. The s i t e  a r e a  i s  composed of t h e  Mescalero sands,  a 
Quar t e rna ry  complex o f  pure f i ne -g ra ined  sands  ( Jones  e t  al. 1973:6). These 
d e p o s i t s  cover  t h e  s i t e  t o  a depth  o f  1 t o  2 m. Below t h i s  Ber ino  complex 
s o i l s  probably e x i s t ,  followed by a deep red  c l a y  which l i e s  j u s t  above t h e  
Mescalero Ca l i che  (see F igu re s  4.1 and 4.2).  Bedrock i n  t h e  a r e a  i s  probably 
composed of  t h e  Dewey Lake Redbeds. The dunes i n  t h e  s i t e  a r e a  are still 
a c t i v e  w i t h  some s t a b i l i z e d  dunes presen t .  Numerous blowout dep re s s ions  a r e  
p re sen t  and new blowouts may sti l l  be forming. 

The o n - s i t e  v e g e t a t i o n  c o n s i s t s  of  mesqui te ,  sh innery  oak, dune yucca, snake- 
weed, sand sage ,  and small amounts o f  u n i d e n t i f i e d  f o r b s  and g ra s se s .  A h igh  
percentage of  t h e  s i t e  suppor t s  no v e g e t a t i o n  and v e g e t a t i o n  i s  g e n e r a l l y  
confined t o  semi-s tab i l ized  dunes ( s e e  P l a t e  4 .1) .  

Fauna noted a t  t h e  s i te  dur ing  f ie ldwork  i n c l u d e  l i z a r d s ,  d e s e r t  c o t t o n t a i l s ,  
Ord's kangaroo r a t s ,  q u a i l ,  and golden eag l e .  

Water sou rces  f o r  t h e  s i te  probably c o n s i s t e d  of s ea sona l  playas.  These a r e  
l o c a t e d  approximately 2 t o  3 km southwest  of  t h e  site. More r e l i a b l e  water 
sou rces  may have e x i s t e d  p r e h i s t o r i c a l l y  i n  Nash D r a w  7 t o  10 km t o  t h e  west. 
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ENM 10222 P r o f i l e  o f  85N/126E 
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Figure 4.2 
ENM 10222 P r o f i l e  of 33N/175E 



P l a t e  4.1 
General  View o f  ENM 10222 

ENM 10222 s p a n s  a n  a r e a  measur ing 150 m eas t -west  by 8 0  m north-south.  It 
c o n s i s t s  p r i m a r i l y  o f  a moderate s c a t t e r  o f  l i t h i c s ,  ground s t o n e  and fire- 
c racked  c a l i c h e .  The m a j o r i t y  o f  t h e s e  m a t e r i a l s  are conf ined t o  t h e  blowout 
d e p r e s s i o n s ,  p a r t i c u l a r l y  a l o n g  a f e n c e l i n e  road which ex tends  a long  t h e  
n o r t h e r n  p o r t i o n  o f  t h e  s i t e .  

No c e r a m i c s  were  found d u r i n g  t h e  1983 f i e l d  season;  however, S c h e m e r  
( 1980 :30) mentions  t h e  p resence  o f  E l  Paso Brownware sherds .  Th i s  d iscrepancy 
may be due t o  t h e  s h i f t i n g  n a t u r e  o f  t h e  sand a t  t h e  site. 

Methodolonv 

The f i e l d  methodology employed a t  ENM 10222 encompassed s e v e r a l  s t a g e s .  The 
first stage involved a p e d e s t r i a n  survey  a c r o s s  t h e  s i t e  p l a c i n g  p i n  f l a g s  by 
a l l  a r t i f a c t s .  T h i s  was accomplished by f i v e  people  i n  e a r l y  November, 1983. 
T h i s  s t a g e  d e f i n e d  t h e  a r e a l  e x t e n t  o f  t h e  site. 

The second s t a g e  involved e s t a b l i s h i n g  a g r i d  system f o r  t h e  s i t e .  An a r b i -  
t r a r y  g r i d  p o i n t  was e s t a b l i s h e d  2 m s o u t h  of t h e  bench mark d e l i n e a t i n g  t h e  
j u n c t u r e  o f  S e c t i o n s  16, 17, 20, and 21. T h i s  p o i n t  was l a b e l e d  100 N/100E. 
The g r i d  was a l i g n e d  on t r u e  n o r t h  and wooden s t a k e s  were placed every 5 m 



sou th  from t h e  100N/100E g r i d  p o i n t  f o r  90 m. The east-west s t a k e s  r a n  from 
t h e  90N/100E po in t  100 m e a s t  and 60 m west, a g a i n  a t  5 m i n t e r v a l s .  A l l  o f  
t h e s e  s t a k e s  were set i n  p l ace  u s i n g  a t r a n s i t  and 30 m tape.  

After t h e  b a s e l i n e  was e s t a b l i s h e d ,  a contour  map of t h e  s i te  was made us ing  a 
t r a n s i t  and s t a d i a  rod (F igu re  4.3).  The e l e v a t i o n s  of dune c r e s t s  and t h e  
c e n t e r  o: t h e  blowout dep re s s ions  were a l s o  c a l c u l a t e d .  

The t h i r d  s t a g e  of work a t  ENM 10222 involved a complete s u r f a c e  c o l l e c t i o n  o f  
a l l  c u l t u r a l  materials a t  t h e  site. A l l  a r t i f a c t s  were provenienced t o  1 by 1 
m g r i d  squa re s  u s ing  t h e  southwest corner  f o r  provenience (F igu re  4.3).  A 
t o t a l  o f  88 1 by 1 m g r i d s  conta ined  c u l t u r a l  materials w i t h  166 a r t i f a c t s  
recovered. The v a s t  ma jo r i t y  of t h e s e  artifacts were f l a k e s  w i t h  t h r e e  p i e c e s  
of  ground s t o n e ,  a hammerstone, one retouched f l a k e ,  and t h r e e  p r o j e c t i l e  
p o i n t s  (one complete)  recovered. These materials were bagged by 1 by 1 m 
provenience u n i t s  and were recorded on art ifact  r eco rd  shee t s .  

The f i n a l  s t a g e  o f  f ie ldwork  e n t a i l e d  test excava t ions  a t  t h e  s i t e  t o  determine 
i f  subsur face  d e p o s i t s  e x i s t .  Four teen  1 by 1 m u n i t s  were excavated a t  t h e  
s i t e  (F igu re  4.3).  These u n i t s  were s e l e c t e d  based on ar t i fact  d e n s i t i e s ,  t h e  
presence o f  f i r e - c r acked  rock c o n c e n t r a t i o n s  and extended i n t o  t h e  margins o f  
dunes i n  o r d e r  t o  de te rmine  i f  c u l t u r a l  materials were p r e s e n t  below t h e  dunes. 
Excavation u n i t  proveniences were e s t a b l i s h e d  us ing  t h e  b a s e l i n e  w i th  t h e  
southwest co rne r  of  t h e  g r i d  used f o r  both h o r i z o n t a l  and v e r t i c a l  con t ro l .  
E l eva t ions  f o r  t h e  southwest  c o r n e r  o f  t h e  g r i d  u n i t s  were determined i n  
r e l a t i o n  t o  a n  a r b i t r a r y  100.00 m a t  t h e  100N/100E g r i d  s t ake .  A t r a n s i t  and 
s t a d i a  rod  were used t o  determine t h e  s u r f a c e  e l e v a t i o n s ;  subsequent  e l e v a t i o n s  
were determined us ing  a l i n e  l e v e l .  The excava t ion  u n i t s  were dug i n  a r b i t r a r y  
10 cm l e v e l s  u n t i l  t h e  C hor izon  was reached s i n c e  no r ecogn izab le  c u l t u r a l  
strata were recognized. Shovel s c r a p i n g  i n  1 t o  2 cm l e v e l s  was used u n t i l  
s e n s i t i v e  areas, i.e., f e a t u r e s ,  were encountered. Trowels were used i n  t h e s e  
s e n s i t i v e  areas. A l l  f i l l  was passed through 1/8" mesh hardware c l o t h  o r  1/4" 
mesh hardware c l o t h  w i t h  t h e  upper f i l l  (blowsand) sc reened  us ing  t h e  smaller 
mesh. A l l  c u l t u r a l  materials were provenienced by t h e  g r i d  squa re  and by 10 cm 
l e v e l .  A l l  excava t ion  u n i t s  were p ro f i l ed  (see F igu re s  4.1 and 4.2) and a 
s e l e c t e d  number of  u n i t s  had p o l l e n  samples taken. A summary by excava t ion  
u n i t  is shown i n  Table  4.1. The a v e r a r  depth of excava t ion  was 52  cm, w i t h  
7.27 cub ic  meters of  f i l l  removed. 

Two c u l t u r a l  f e a t u r e s  were encountered w i t h i n  t h e  excava t ion  u n i t s  (Table  4.2).  
Fea tu re  1 is a shal low cha rcoa l  f i l l e d  p i t ,  while  F e a t u r e  2 is a b a s i n  shaped 
p i t  con ta in ing  cha rcoa l  and burned ca l i che .  P r o f i l e s  of both f e a t u r e s  are 
shown i n  F i g u r e  4.5 (F igu re  4.4 is t h e  key t o  t h e  f e a t u r e  i l l u s t r a t i o n s ) .  
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Table 4.2 
ENM 10222 Feature Summary 

Fea ture  1 
Provenience : 
Elevat ion:  
Descr ip t ion  and 

Assessment: 

Fea ture  2 
Provenience : 
Elevat ion:  
Descr ip t ion  and 

Assessment: 

Fea ture  1 ,  a poss ib le  roo t  mould, c o n s i s t s  of a 10 by 6 cm 
c i r c u l a r  shallow p i t  f i l l e d  wi th  charcoal  s t a ined  sand, 
C-14 and pol len  samples were recovered. C-14 d a t e  Tx-5039 
of 1230 & 590 B.P. A very small  sample. No pol len  samples 
were processed from t h i s  f ea tu re .  

Fea tu re  2 c o n s i s t s  o f  a 60 by 50 cm c i r c u l a r  basin shape 
hea r th ,  f i l l e d  wi th  charcoal  and f i r e  burned CaC03. 
Pol len,  - 1 4  and f l o t a t i o n  were recovered. C-14 d a t e  
Tx-5040 o f  3090 190 B.P. Pol len  and f l o t a t i o n  samples 
were analyzed and a r e  discussed i n  Chapter 7, 

ENM 10230 

S i t e  D e s c r i ~ t i o n  

ENM 10230 is a l a r g e  s i te  loca t ed  i n  Township 22 South and Range 31 East a t  t h e  
j unc tu re  of Sec t ions  27, 28, 38 and 34. The s i te  is roughly oval  i n  shape and 
fo l lows  a low southeas t  t r end ing  por t ion  of  a l a r g e r  r idge.  The r idge  i t s e l f  
is composed of Dewey Lake Redbeds capped by t h e  Mescalero c a l i c h e  (Department 
of Energy 1980:7-34). This  is i n  t u r n  capped by a Kermit-Berino series of 
s o i l s .  The Berino complex is a deep noncalcareous yellow-red t o  red sandy s o i l  
t h a t  developed i n  wind-worked ma te r i a l s  of mixed o r i g i n s  (Department of Energy 
1980:7-77). The r idge top  and t h e  a rea  immediately surrounding t h e  s i te  a r e  
occupied by large sou theas t  t r end ing  dunes which range i n  height  from 1 t o  4 m. 
These dunes a r e  s t i l l  very a c t i v e  wi th in  t h e  s i te  and movement of  sand ac ros s  
t h e  s i t e  was noted dur ing  fieldwork. Based on t h e  excavat ion p r o f i l e s  (Fig- 
u r e s  4.6 and . archaeologica l  ma te r i a l s  a r e  confined t o  t hese  dunal 
depos i t s .  A l a r g e  po r t ion  of  t h e  s i te  the re fo re  remains e s s e n t i a l l y  i n t a c t .  

The on-s i te  vege ta t ion  c o n s i s t s  of mesquite, shinnery oak, dune yucca, snake- 
weed, sand sage,  and small amounts of un iden t i f i ed  f o r b s  and grasses .  A l a r g e  
po r t ion  of  t h e  s i t e  suppor ts  no vegeta t ion  ( see  P l a t e  4.2).  The major i ty  of 
t h e  vege ta t ion  is confined t o  semi-stabi l ized dunes. Fauna noted during 
f ie ldwork inc lude  l i z a r d s ,  d e s e r t  c o t t o n t a i l ,  Ord l s  kangaroo r a t  and coyote. 
Only l i z a r d s  and d e s e r t  c o t t o n t a i l s  were a c t u a l l y  s ighted.  Har r i s  hawks were 
a l s o  s ighted.  

Water sources  f o r  t h e  s i t e  probably cons is ted  of  seasonal  playas. Several 
small  p layas  a r e  l oca t ed  less than 2 km southeast  of t h e  site. 
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P l a t e  4.2 
General V i e w  of ENM 10230 

ENM 10230 cove r s  an a r e a  measuring 395 rn (NW-SE) by 205 m (SW-NE) and c o n s i s t s  
p r imar i l y  of a dense she rd ,  l i t h i c ,  and ground s t o n e  s c a t t e r  u s u a l l y  confined 
t o  blowout depress ions .  I n  a d d i t i o n  t h e r e  a r e  l a r g e  c o n c e n t r a t i o n s  of  fire- 
cracked rocks  and cha rcoa l  s t a i n e d  sands,  i n d i c a t i n g  t h e  presence of  hear ths .  
L i t h i c  m a t e r i a l s  i nc lude  primary and secondary d e c o r t i c a t i o n  f l a k e s ,  i n t e r i o r  
and b i f a c e  manufacture f l a k e s ,  u t i l i z e d  f l a k e s ,  b i f a c e s ,  p r o j e c t i l e  p o i n t s ,  and 
numerous ground s t o n e  fragments.  Ceramics found du r ing  t h e  1983 f ie ldwork  a r e  
confined t o  brownware, red-on-brown, and cor ruga ted  brown sherds .  The survey 
done by Eas te rn  New Mexico Un ive r s i t y  had a ceramic i nven to ry  which inc luded  
Jornada Brown, Carlsbad Brown, Chupadero Black-on-white, and an  u n i d e n t i f i e d  
red-on-brown ware (Schermer 1980:60). 

Although Schemer  (1980:60) i n d i c a t e d  t h a t  a t  l e a s t  one roomblock was presen t  
a t  t h e  s i te ,  c u r r e n t  i n v e s t i g a t i o n s  of  t h e  proposed roomblock sugges t  t h a t  t h i s  
f e a t u r e  is t h e  r e s u l t  of a n a t u r a l  ou tc ropping  o f  t h e  Santa  Rosa sandstone.  No 
o t h e r  s t r u c t u r e s  were d iscovered  du r ing  t h e  p r e s e n t  f i e l d  s t u d i e s .  Recent 
impacts  t o  t h e  s i t e  inc lude  e s t ab l i shmen t  of  a s e i smic  moni tor ing  s t a t i o n  and a 
w e l l  pad and w e l l  head f o r  moni tor ing  groundwater f l u c t u a t i o n s .  

The s i z e  and complexity of  ENM 10230 warranted a mu l t i - s t age  sampling s t r a t e g y .  
The first s t a g e  involved a p e d e s t r i a n  survey a c r o s s  t h e  s i t e  p l ac ing  p i n f l a g s  
a t  a r t i f a c t  concent ra t ions .  Th i s  was accomplished by f i v e  people  i n  e a r l y  



November 1983. This  s t a g e  helped t o  d e f i n e  broad a r e a l  l i m i t s  o f  t h e  s i t e .  The 
second s t a g e  cons i s t ed  o f  e s t a b l i s h i n g  a g r i d  system f o r  t h e  site. A zero  
base l ine  po in t  was es t ab l i shed  on t h e  northwestern l i m i t s  of t h e  site. The 

0 g r i d  was e s t a b l i s h e d  on south  and east axes. These axes  a r e  2 west of  mag- 
n e t i c  no r th  (9' e a s t  of  t r u e  no r th ) .  The g r i d  was s h o t  i n  us ing  a t r a n s i t  and 
30 m t a p e s  w i th  s t a k e s  p lace  every 25 m. The g r i d  was s ta i r - s tepped  t o  t h e  
south and e a s t  (F igures  4.8 and 4.9 - i n  map pocket)  i n  o rde r  t o  adequately 
cover t h e  si te.  This  s t a g e  was accomplished by t h r e e  people. Additional 
base l ines  of f  of t h e  main g r i d  system were subsequent ly shot- in  t o  make pro- 
veniencing e a s i e r  f o r  t h e  fol lowing stages of  work. 

A topographic map of  t h e  s i t e  was produced by means of a e r i a l  photography. 
United Aer ia l  Mapping of  San Antonio, Texas made a low l e v e l  fly-over of t h e  
site on November 30, 1983. Four measured p o i n t s  were e s t ab l i shed  a t  t h e  
proposed e x t e n t  of t h e  site. These po in t s  i n  t u r n  were used t o  produce a 
sca led  topographic map of  t h e  s i t e  (F igures  4.8 and 4.9 - i n  map pocket 1. A 
s c a l e  of  1" t o  600' w i th  a contour  i n t e r v a l  of 1 m was used. 

The t h i r d  s t a g e  of  work a t  ENM 10230 cons is ted  of a random sample of  t h e  s i t e .  
The site a r e a  encompasses approximately 50,000 sq m. Visual  inspec t ion  of t h e  
s i te  suggested t h a t  605 of t h e  s i t e  (30,000 sq m )  had t h e  p o t e n t i a l  f o r  produc- 
i n g  s u r f i c i a l  c u l t u r a l  mater ia l s .  The remaining po r t ions  of  t h e  site a r e  
covered w i t h  both a c t i v e  and s t a b i l i z e d  dunes. Approximately 105 of t h e  s i t e  
was t o  be sampled according t o  t h e  scope of work. 

A random t r a n s e c t  method was used i n  order  t o  e s t a b l i s h  more accu ra t e  site 
boundaries and t o  provide a s t a t i s t i c a l l y  v a l i d  i d e a  of t h e  dens i ty  of c u l t u r a l  
m a t e r i a l s  (see Figure  4.9). The sampling methodology cons is ted  of 1 m wide 
t r a n s e c t s  which were e i t h e r  30 o r  60 m long. The t r a n s e c t s  were al igned on 
both north-south and east-west axes. The t r a n s e c t  coord ina tes  were se l ec t ed  by 
t h e  superv isory  a rchaeo log i s t  i n  a non-biased fash ion .  The e s t ab l i shed  base- 
l i n e  was used t o  determine s t a r t i n g  points .  Tapes were s t r e t ched  out  t h e i r  
f u l l  30 q l e n g t h  and Brunton compasses were used t o  a l i g n  t h e  t apes  wi th  t h e  
g r i d  system. The sampling s t r a t e g y  c a l l e d  f o r  t h e  c o l l e c t i o n  of  every t h i r d  1 
by 1 m square,  r e s u l t i n g  i n  10 c o l l e c t i o n  u n i t s  (10 sq m )  f o r  every 30 m long 
t r a n s e c t .  Two c o l l e c t i o n  methods were employed: 1 by 1 m wooden squares  
cons t ruc ted  of  In by 2n wood; and dog-leash u n i t s  which encompassed 1 sq m. 
The 1 by 1 m u n i t s  provenience des igna t ions  came from southwest corners .  The 
dog l e a s h  provenience u n i t s  were from t h e  c e n t e r  of  a chaining p in  along t h e  
t r a n s e c t  l i n e .  A l l  l i t h i c s ,  ceramics, ground s tone ,  bone, and s h e l l  were 
c o l l e c t e d  and bagged wi th  t h e  proper provenience designat ions.  Fire-cracked 
rocks wi th in  t h e  c o l l e c t i o n  squares  were counted and noted on a r t i f a c t  
inventory  shee ts .  

Due t o  t h e  topographical  n a t u r e  of t h e  s i t e ,  i.e., a c t i v e  and s t a b i l i z e d  dunes, 
a record was kept  of c o l l e c t i o n  u n i t s  which were considered uncol lec tab le .  

Based on counts  shown i n  Table 4.3, 36.2% of  t h e  s i t e  could not  be  expected t o  
produce v i s i b l e  c u l t u r a l  remains. Thus only 32,000 sq m of t h e  50,000 sq m of 
t h e  s i t e  could be expected t o  conta in  v i s i b l e  a rchaeologica l  remains a t  t h e  
time of t h e  fieldwork. These f i g u r e s ,  however, can change due t o  t h e  s h i f t i n g  
na tu re  of t h e  sand dunes. 



Table 4.3 i n d i c a t e s  t h a t  3.8% of t h e  s i t e  was examined us ing  t h e  random t r an -  
s e c t  method. Only 8.1% of t h e  v i s i b l e  p o r t i o n s  o f  t h e  s i te  c o n t a i n  c u l t u r a l  
materials. F ive  days w i t h  f o u r  o r  f i v e  two man crews sampling t h e  s i t e  us ing  
t h e  random t r a n s e c t  method r e s u l t e d  i n  on ly  155 1 by 1 m squa re s  o u t  o f  1919 
squa re s  sampled con ta in ing  c u l t u r a l  m a t e r i a l  (F igu re  4.9) .  The d e c i s i o n  was 
made t o  abandon t h e  random sampling methodology i n  favor  o f  a b iased  s t r a t e g y  
i n  o r d e r  t o  o b t a i n  c u l t u r a l l y  d i a g n o s t i c  ma te r i a l s .  

Table  4.3 
ENM 10230 R e s u l t s  o f  t h e  Random Sampling S t r a t e g y  

Transec ts Transec t s To ta l  
Aligned on a Aligned on an  Random Sample 

North-South Axis East-West Axis  for t h e  S i t e  

To ta l  Length o f  T ransec t s  1950 m 3840 m 5790 m 

Number o f  Squares  Sampled 65 0 1269 1919 

Number of Squares  w i th  
No Artifacts 

Number o f  Squares  Uncol lec tab le  26 3 43 1 694 

Number o f  Squares  w i t h  A r t i f a c t s  4 8 8 92  

Number of Squares  w i th  
Fire-Cracked Rock 

Number of  Squares  wi th  
C u l t u r a l  Material 

A b iased  c o l l e c t i o n  s t r a t e g y  was employed i n  o r d e r  t o  o b t a i n  more d e t a i l e d  
in format ion  about  t h e  s i t e  Sy i n t e n s i f y i n g  work i n  a r e a s  w i t h  large concentra-  
t i o n s  o f  c u l t u r a l  materials, i.e., blowouts. Blowout dep re s s ions  were widely 
s c a t t e r e d  a c r o s s  t h e  s i t e  and 15 were s e l e c t e d  f o r  b iased  c o l l e c t i o n .  These 
blowout dep re s s ions  provided large amounts o f  c u l t u r a l  materials and could  
provide v a l u a b l e  in format ion  on i n d i v i d u a l  occupat iona l  ep i sodes  a t  t h e  si te.  
Examination o f  ceramic types.  l i t h i c  raw m a t e r i a l s ,  l i t h i c  r educ t ion  
s t r a t e g i e s ,  and t o o l  t ypes  may prove t o  be u se fu l  f o r  i s o l a t i n g  i n d i v i d u a l  
occupat ion  l o c i  a t  t h e  site. 

The methodology used f o r  t h e  b i a sed  sample was similar t o  t h a t  used i n  t h e  
random sampling s t r a t e g y .  Tapes were s t r e t c h e d  o u t  from t h e  b a s e l i n e s  on both 
north-south and east-west axes  t o  determine provenience. Every o t h e r  1 m 
square  w i t h i n  s e l e c t e d  blowouts was c o l l e c t e d ,  u s ing  1 by 1 m squares .  
A l t e r n a t e  s q u a r e s  were c o l l e c t e d  i n  o r d e r  t o  avoid complete d e s t r u c t i o n  o f  t h e  
s i te  i n t e g r i t y .  A l l  c u l t u r a l  materials w i t h i n  t h e  squa re s  were c o l l e c t e d  w i t h  
t h e  excep t ion  o f  f i r e - c r acked  rock. The burned rock was counted and recorded 
on ar t i fact  r eco rd  forms. I n  a l l .  1018 one meter squa re s  were examined du r ing  
t h e  b iased  c o l l e c t i o n  phase of  t h e  p r o j e c t ,  w i t h  749 s q u a r e s  con ta in ing  



c u l t u r a l  m a t e r i a l s  (73.62).  Table  4.4 lists t h e  b iased  sample u n i t s  by blowout 
(see F igu re  4.9).  The b i a sed  sample accounts  f o r  3.22 of  t h e  v i s i b l e  po r t i ons  
o f  t h e  site. 

Table  4.4 
ENM 10230 R e s u l t s  o f  t h e  Biased Sampling S t r a t e g y  

To t a l  Number o f  1 T o t a l  Number o f  Squares  
mete r  s a u a r e s  examined 

Blowout 1 
Blowout 2 
Blowout 3 
Blowout 4 
Blowout 5 
Blowout 6 
Blowout 7 
Blowout 8 
Blowout 9 
Blowout 10 
Blowout 11 
Blowout 12 
Blowout 13 
Blowout 14 
Blowout 1 5 

TOTAL 1018 740 73.62 

The f i n a l  s t a g e  o f  f i e l dwork  a t  ENM 10230 involved t h e  excava t ion  of 13 1 by 1 
m u n i t s .  These u n i t s  were s e l e c t e d  on t h e  b a s i s  of t h e i r  p o t e n t i a l  f o r  
y i e l d i n g  subsu r f ace  c u l t u r a l  remains. Areas o f  t h e  s i t e  having t h e  p o t e n t i a l  
t o  c o n t a i n  c u l t u r a l  f e a t u r e s  were s e l e c t e d ,  e i t h e r  based on charcoa l  s t a i n i n g  
of  t h e  s o i l  and /or  areas c o n t a i n i n g  d i s c r e t e  areas o f  f i re -c racked  rock. I n  
a d d i t i o n ,  s e v e r a l  a r e a s  were s e l e c t e d  a t  t h e  base  o f  dunes i n  o r d e r  t o  de t e r -  
mine i f  c u l t u r a l  m a t e r i a l s  e x i s t e d  w i t h i n  o r  below t h e  dunes. 

Excavat ion u n i t  proveniences  were e s t a b l i s h e d  u s ing  t h e  same methods as those  
used f o r  t h e  s u r f a c e  c o l l e c t i o n s  (see F igu re  4.9). The southwest corner  of t h e  
u n i t  was used f o r  both h o r i z o n t a l  and v e r t i c a l  con t ro l s .  E l eva t i ons  o f  t h e  
southwest co rne r  were determined from an  a r b i t r a r y  datum us ing  a t r a n s i t  and 
s t a d i a  rod f o r  t h e  s u r f a c e  e l e v a t i o n s  and l i n e  l e v e l s  f o r  subsequent 
e l eva t i ons .  The excava t i ons  u n i t s  were dug i n  a r b i t r a r y  10 cm l e v e l s  s i n c e  no 
v i s i b l e  s t r a t i g r a p h y  was recognized.  Shovel s c r a p i n g  i n  1 t o  2 cm l e v e l s  was 
used u n t i l  s e n s i t i v e  areas were encountered;  t hen  t r owe l s  were used. A l l  
c u l t u r a l  materials were screened through 1/8" mesh hardware c l o t h  and were 
provenienced by t h e  1 m squa re  and by 10 cm l e v e l .  A l l  excavat ion u n i t s  were 
p r o f i l e d  and a s e l e c t e d  number of u n i t s  had p o l l e n  samples t aken  (see Table 
4 . 5 .  The average  dep th  o f  excava t ion  was 72.5 cm, w i t h  8.28 cubic  meters of 
fill removed. S i x  f e a t u r e s  were encountered i n  t h e  excava t ion  u n i t s .  They 
c o n s i s t  p r ima r i l y  o f  c h a r c o a l - f i l l e d  p i t s .  Some p i t s  a l s o  contained 
f i re -c racked  rock. 





A summary o f  t h e  f e a t u r e s  is l i s t e d  i n  Table  4.6 and p r o f i l e  views a r e  
d i s p l a y e d  i n  F i g u r e s  4.10. 4.11. and 4.12. 

Tab le  4.6 
ENM 10230 F e a t u r e  Summary 

F e a t u r e  1 
Provenience:  46S/66E 
E l e v a t i o n :  95.49 - 95.22 m 
D e s c r i p t i o n  and 

Assessment : Charcoal  f i l l e d  p i t  measuring 27 by 27 by 27 cm. The 
f e a t u r e  c o n t a i n s  dense  a s h  and l a r g e  chunks o f  c h a r c o a l  
r ang ing  i n  s i z e  up t o  1.7 cm. It is a deep p i t  w i t h  
s t e e p l y  s l o p i n g  s i d e s .  The p i t  a p p e a r s  t o  have been dug 
i n t o  t h e  B h o r i z o n  s o i l .  A c h e r t  f l a k e  was recovered from 
t h e  fill o f  t h e  f e a t u r e  and numerous f l a k e s  were recovered 
from t h e  same l e v e l  su r rounding  t h e  f e a t u r e .  C-14. p o l l e n  
and f l o t a t i o n  samples were removed. - 1  d a t e s  were 
Tx-5031 o f  1370 + 60 B.P. and TX-5030 o f  1280 + 60 B.P. 
These samples  were s e p a r a t e d  by 5 cm of  c h a r c o a l  f i l l .  
P o l l e n  and f l o t a t i o n  samples were processed and a r e  
d i s c u s s e d  i n  Chap te r  7. 

F e a t u r e  2 
Provenience:  45-46S/66E 
Eleva t ion :  95.69 - 95.54 m 
D e s c r i p t i o n  and 

Assessment: Charcoal  f i l l e d  p i t  measuring 40 by 57 by 15 cm. The 
f e a t u r e  c o n s i s t s  o f  da rk  c h a r c o a l  s t a i n e d  sand and small 
chunks of c h a r c o a l .  It is a b a s i n  shaped f e a t u r e  dug i n t o  
t h e  B h o r i z o n  s o i l .  No a r t i f a c t s  o r  f i r e - c r a c k e d  rock were 
found i n  a s s o c i a t i o n .  A r t i f a c t s ,  however, were found i n  
t h e  same l e v e l  su r rounding  t h e  f e a t u r e .  C-14 and f l o t a t i o n  
samples  were removed. The C-14 sample was t o o  small t o  
d a t e .  R e s u l t s  of  t h e  f l o t a t i o n  samples a r e  d i s c u s s e d  i n  
Chapter  7. 

Provenience : 155-156~/2873  
E l e v a t i o n  : 25 - 40 cm below modern s u r f a c e  
D e s c r i p t i o n  and 

Assessment: F i re -c racked  rock c o n c e n t r a t i o n  measuring 65 by 55 by 12 
cm. The f e a t u r e  c o n s i s t s  of  a s e m i c i r c l e  o f  22  p i e c e s  of 
f i r e - c r a c k e d  s a n d s t o n e  and 1 p i e c e  o f  burned c a l i c h e .  One 
o f  t h e  s a n d s t o n e  p i e c e s  was a ground s t o n e  fragment.  
A r t i f a c t s  were found i n  t h e  same l e v e l s  a d j a c e n t  t o  t h e  
f e a t u r e .  No c h a r c o a l  was found i n  a s s o c i a t i o n .  A p o l l e n  
sample was taken.  T h i s  f e a t u r e  may r e p r e s e n t  a d e f l a t e d  
h e a r t h  which was subsequen t ly  r e b u r i e d  o r  a dump of mate r i -  
a ls  from a hear th .  The p o l l e n  sample r e s u l t s  are d i s c u s s e d  
i n  Chap te r  7 .  



Table 4.6 (cont inued  
ENM 10230 Fea tu re  Summary 

Fea tu re  4  
Provenience : 45S/66E 
Eleva t ion  : 95.87 - 95.67 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 50 by 55 by 20 cm. The 
f e a t u r e  c o n s i s t s  o f  a b a s i n  shaped p i t  f i l l e d  w i t h  dense 
a s h  and chunks of  charcoa l .  No art ifacts o r  f i re -c racked  
rocks  were found i n  d i r e c t  a s s o c i a t i o n ,  however, c u l t u r a l  
materials were found a d j a c e n t  t o  t h e  f e a t u r e .  C-14 and 
f l o t a t i o n  samples were c o l l e c t e d  bu t  were not  submit ted.  

Fea tu re  5 
Provenience : 70S/ 167E 
Eleva t ion  : 97.76 - 97.66 m 
Descr ip t ion  and 

Assessment: Fire-cracked rock c o n c e n t r a t i o n  measuring 55 by 70 by 10 
cm. The f e a t u r e  c o n s i s t s  o f  a shal low d e f l a t e d  bas in  
shaped dep re s s ion  c o n t a i n i n g  approximately 20 p i eces  of  
f i re -c racked  sands tone  and c a l i c h e  fragments. A dark  
charcoa l  s t a i n  was ev iden t  i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  
f e a t u r e  j u s t  below t h e  rock l a y e r .  Two ground s t o n e  
fragments  were found w i t h i n  t h e  f e a t u r e .  C-14, p o l l e n  and 
f l o t a t i o n  samples were e x t r a c t e d  from t h e  f e a t u r e .  C-14 
d a t e  TX-5033 of 1690 & 150 B.P. The r e s u l t s  of t h e  f l o t a -  
t i o n  a n a l y s i s  a r e  d i s cus sed  i n  Chapter  7. 

Fea tu re  6  
Provenience: 173S/244E 
Elevat ion:  99.45 - 99.17 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 49 by 30 by 28 cm. The 
f e a t u r e  c o n s i s t s  of a f a i r l y  deep bas in  shaped dep re s s ion  
f i l l e d  w i t h  dense cha rcoa l  f i l l .  No art ifacts o r  fire- 
cracked rock  were found is  a s s o c i a t i o n .  A f l a k e  was found 
i n  t h e  same l e v e l  a d j a c e n t  t o  t h e  f e a t u r e .  C-14, p o l l e n  
and f l o t a t i o n  samples were removed. C-14 d a t e  TX-5037 of  
640 + 40 B.P. The r e s u l t s  of  t h e  po l l en  and f l o t a t i o n  
ana lyses  are d iscussed  i n  Chapter  7. 



Profile Plan 

ENM 10230 

FEATURE 3 - 155 -156s. 287E - 30cm bs 

Figure 4.10 
ENM 10230 Feature Profi les and Plan Views 



Profile Plan 

ENM 10230 

FEATURE 5- 69-70S.167E- surface 

FEATURE 6 - 173s. 244E - surface 

Figure 4.11 
ENM 10230 Feature Prof i le  and Plan Views 



Additional Profiles 

ENM 10230 

FEATURE 4 - 44s. 66E - surface 

Figure  4.12 
ENM 10230 Fea tu re  P r o f i l e s  



ENM 10418 

S i t e  D e s c r i ~ t i o q  

ENM 10418 i s  a l a r g e  s i t e  l o c a t e d  i n  Townships 22 and 23 South and Range 30 
Eas t  i n  t h e  sou theas t  and n o r t h e a s t  q u a r t e r s  of  S e c t i o n s  33 and 4. The s i t e  is 
roughly ova l  i n  shape and i s  b i s e c t e d  by an  unnamed a r royo  which r u n s  i n t o  Nash 
Draw. S o i l s  i n  t h e  s i t e  a r e a  a r e  Tonuco Loamy F ine  Sand (Chugg e t  al.  1971) 
w i t h  small hummocks of  s t a b i l i z e d  sand. Mescalero c a l i c h e  u n d e r l i e s  t h e s e  
s o i l s  (see F igu re s  4.13 and 4.14).  The bedrock i s  t h e  R u s t l e r  Formation which 
nea r  Nash Draw is o f t e n  d i s r u p t e d  c l o s e  t o  t h e  s u r f a c e  by t h e  s o l u t i o n  o f  s a l t  
and gypsum t o  form a jumbled mass of  gypsum w i t h  some dolomite ,  sands tone  and 
c l a y s  (Department of  Energy 1980 :7-34). Archaeological  m a t e r i a l s  were ,gener- 
a l l y  confind t o  t h e  Tonuco loamy f i n e  sand w i t h  t h e  d e p o s i t i o n  o f  t h e  sand 
dunes post-dat ing t h e  occupat iona l  h i s t o r y  of  t h e  s i te.  

The s i t e  v e g e t a t i o n  c o n s i s t s  of c r e o s o t e  bush, mesqui te ,  dune yucca, four-wing 
s a l t b u s h ,  p r i c k l y  pear  cac tus ,  snakeweed and pe renn ia l  muhly. The a r e a  has 
been overgrazed and i n  gene ra l  p l a n t  cover  i s  s p a r s e  (see P l a t e  4 .3) .  Fauna 
noted du r ing  t h e  f ie ldwork i n c l u d e  l i z a r d s ,  d e s e r t  c o t t o n t a i l ,  wood r a t  and 
coyote.  Both H a r r i s  and Swainson hawks were noted i n  t h e  s i t e  a rea .  Mule d e e r  
were s igh t ed  s e v e r a l  k i l ome te r s  east of  t h e  si te.  

P l a t e  4.3 
ENM 10418 General S i t e  S e t t i n g ,  

Looking Southwest Toward S a l t  Lake 
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Figure 4.13 
ENM 10418 S o i l  P r o f i l e  





Water sou rce s  d u r i n g  p r e h i s t o r i c  times inc luded  t h e  a r royo  w i t h i n  t h e  s i t e  area 
and a c t i v e  p l aya  l a k e s  l o c a t e d  2 t o  3 km west  of t h e  site. 

ENM 10418 c o v e r s  a t o t a l  a r e a  measur ing approximately  400 m nor th-south by 400 
m eas t -west ,  and c o n s i s t s  o f  a moderate s c a t t e r  of she rd s ,  l i t h i c s r  ground 
s t o n e  and s h e l l .  Only a p o r t i o n  of  t h e  s i t e  was i n v e s t i g a t e d .  Th i s  p o r t i o n  is 
bounded by a road on t h e  wes t  l e a d i n g  t o  t h e  Duval Mine Nash Draw proper ty ,  a 
r a i l r o a d  s p u r  l e a d i n g  t o  t h e  mine on t h e  n o r t h  and t h e  s e c t i o n  l i n e  f ence  on 
t h e  south.  Th i s  a r e a  of t h e  s i t e  measures 100 m nor th-south by 250 m e a s t -  
west. C u l t u r a l  i t ems  w i t h i n  t h i s  p o r t i o n  o f  t h e  s i t e  i n c l u d e  l i t h i c s ,  projec-  
t i l e  p o i n t s ,  ceramics ,  ground s t o n e  and l a r g e  c o n c e n t r a t i o n s  o f  f i r e - c r acked  
c a l i c h e .  Seve ra l  a r e a s  o f  t h e  s i t e  a l s o  had cha rcoa l  s t a i n e d  s o i l  on t h e  
s u r f a c e  r e p r e s e n t i n g  p a r t i a l l y  d e f l a t e d  hea r t h s .  Ceramics a t  t h e  s i te  i n c l u d e  
brownwares ( b o t h  p l a i n  and c o r r u g a t e d ) ,  Chupadero Black-on-white, and 
u n i d e n t i f i e d  graywares. No ev idence  o f  formal  s t r u c t u r e s  was noted.  

Impacts  t o  t h e  s i t e  i n c l u d e  t h e  c o n s t r u c t i o n  o f  t h e  road and r a i l r o a d  spu r  
l e a d i n g  t o  t h e  Duval mine, which occur red  i n  t h e  1940s. Impacts a l s o  i n c l u d e  
t h e  s e c t i o n  l i n e  f e n c e  a c r o s s  t h e  sou the rn  p o r t i o n  of  t h e  s i t e  and unauthor ized 
c o l l e c t i o n  o f  a r chaeo log i ca l  materials by unknown persons.  

Fu tu r e  impac ts  c o n s i s t  p r i m a r i l y  o f  a r a i l r o a d  s p u r  c u t t i n g  a c r o s s  t h e  s i t e  on 
a nor theast -southwest  a x i s  which w i l l  e v e n t u a l l y  s e r v i c e  t h e  WIPP p l an t .  

Work a t  ENM 10418 cons i s t ed  o f  a number o f  phases. The first phase involved a 
p e d e s t r i a n  survey  of t h e  s i te  l o c a t i n g  and p i n f l a g g i n g  a r t i f a c t s  i n  o r d e r  t o  
de te rmine  t h e  s i t e  parameters.  The s i te  was found t o  be l a r g e r  than  had been 
p r ev ious ly  r epo r t ed .  

The second phase of work c o n s i s t e d  o f  e s t a b l i s h i n g  a g r i d  system on t h e  s i t e  
and produc t ion  of a con tour  map ( s e e  F igu re  4.15).  A t r a n s i t  and s t a d i a  rod 
were used t o  produce a con tour  map of  t h e  s i t e .  The t r a n s i t ,  s t a d i a  rod and 30 
m t a p e  were used t o  set i n  a g r i d  system a c r o s s  t h e  site. The g r i d  system was 
a l i g n e d  on magnetic no r th  w i t h  a c e n t r a l l y  l o c a t e d  datum e s t a b l i s h e d .  Th i s  
p o i n t  was des igna t ed  100N/100E and was g iven  an  a r b i t r a r y  e l e v a t i o n  of  100.00 
m. Wooden g r i d  s t a k e s  were s h o t  i n  every  4 m on bo th  t h e  east-west and 
nor th-south axes  a c r o s s  t h e  site. A l l  s u r f a c e  m a t e r i a l s  were t hen  c o l l e c t e d  
and provenienced u s ing  t h e  g r i d  system i n  1 by 1 m u n i t s  ( s e e  F igu re  4.15). 

Fol lowing t h e  s u r f a c e  c o l l e c t i o n s ,  a subsu r f ace  m i t i g a t i o n  phase was i n i t i a t e d .  
T h i s  phase of work a t  ENM 10418 focused on e x p l o r i n g  a r e a s  w i th  p o t e n t i a l  
f e a t u r e s .  Ten 1 by 1 m u n i t s  were excavated t o  s t e r i l e  d e p o s i t s  ( s e e  Table  
4 .7) .  Seve ra l  f e a t u r e s  were encountered i n  t h i s  excava t ion  phase ( s e e  Table  
4 .8 ) .  



Figure 4.15 
ENM 10418 Site Map 
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Table 4.7 (continued) 
ENH 10418 Excavation Unit Summary 

Feature 
Number 

x 
x 
x 
x 
I 

x 
x 

40 
3 6 
16 
x 
x 
I 

30-3 7 
31-34 

x 
s 
x 
x 
x 
x 
x 
x 
x 

3 7 
x 
x 
x 
I 

I 

33 
x 
x 
I 

I 

I 

18 
x 
x 
x 
x 
x 
x 
I 

x 
I 

x 
38  
38 
x 
x 
I 

Surface 
Area 
u 

4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

12 
4 
3 
2 
4 
4 
L 
4 
4 
6 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Average 
Depth 

(cm) 

4 1 
3 6 
2 3 
63 
50 
5 3 
3 8 
60 
44 
20  
2 2  
3 0 
50 
7 3 
80 
60 
5 8 
55 
6 7 
6 0 
34 
3 0 
2 1 
2 0 
66 
5 2 
6 2  
33 
6 8  
5 6 
7 0 
50 
35 
3 3 
34  
2 8 
6 0 
50 
3 2 
10 
6 5 
50 
4 1 
3 1 
2 5 
20 
2 9 
18  
2 1 
2 0 
40 
2 0 

Proj. Ground 
Lithic  Point Stone Ceramic 

PEASE I11 (continued) 

Bone She l l  - - Pollen F lo ta t i on  Radiocarbon 

x = absence 



Auger ing  o f  t h e  s i t e  was i n i t i a t e d  t o  d e t e r m i n e  i f  a d d i t i o n a l  s u b s u r f a c e  
f e a t u r e s  were p r e s e n t .  The a u g e r  was hand o p e r a t e d  and c o n s i s t e d  of a 2". 
ho l low b i t  t h a t  c o u l d  b o r e  t o  a d e p t h  o f  1 IE. Twenty-seven a u g e r  test h o l e s  
were p l a c e d  a c r o s s  t h e  s i t e  i n  areas which d u e  t o  s u r f i c i a l  a p p e a r a n c e s  had t h e  
p o t e n t i a l  t o  y i e l d  s u b s u r f a c e  f e a t u r e s .  Eleven o f  t h e  a u g e r  tests (40%) 
y i e l d e d  e v i d e n c e  o f  s u b s u r f a c e  f e a t u r e s .  Charcoa l  f l e c k s ,  c h a r c o a l  chunks,  and 
f i r e - c r a c k e d  rock  p i e c e s  were f cund ,  r a n g i n g  i n  d e p t h  from 0 t o  6 0  cm below t h e  
s u r f a c e .  

Fo l lowing  t h e  i n i t i a l  work a t  t h e  s i te  it was de te rmined  t h a t  a d d i t i o n a l  
e x c a v a t i o n s  would be  needed t o  d e f i n e  t h e  n a t u r e  and e x t e n t  o f  s u b s u r f a c e  
c t epos i t s .  

A magne t i c  s u r v e y  o f  t h e  s i t e  was u c d e r t a k e n  t o  s t r e a m l i n e  t h e  s e l e c t i o n  of 
unf ts f o r  e x c a v a t i o n .  Magnet ic  s u r v e y i n g  i s  a method whereby s u b s u r f a c e  
c u l t u r a l  f e a t u r e s  may be  l o c a t e d  and i d e n t i f i e d  p r i o r  t o  a r c h a e o l o g i c a l  m i t i g a -  
t i o n .  F e a t u r e s  s u c h  as house  p i t s ,  f i r e  h e a r t h s  and c o n c e n t r a t i o n s  o f  r e f u s e ,  
s h e l l  o r  r o c k  c a n  p roduce  d e t e c t a b l e  s i g n a t u r e s  i n  t h e  e a r t h ' s  magne t i c  f i e l d  
( r e f e r r e d  t o  as  a n o m a l i e s ) .  Eased o n  t h e  r e s u l t s  of a magne t i c  su rvey ,  areas 
o f  c u l t u r a l  a c t i v i t y  may be r e c o g n i z e d ,  and a r c h a e o l o g i c a l  i n v e s t i g a t i o n s  c a n  
t h e n  c o n c e n t r a t e  on areas w i t h  t h e  most p e r t i n e n t  c u l t u r a l  i n f o r m a t i o n  (see 
Appendix 1 for. a d e t a i l e d  summary cf t h e  magne t i c  s u r v e y ) .  

P r o v i s i o n  was made f o r  t h e  c o l l e c t i o n  of t e n  20 by 20 m b l o c k s  o f  magnetometer 
d a t a  samples  a t  a .5 s q  m i n t e r v a l  ( P l a t e  4.4). 

I n  c o n j u n c t i o n  w i t h  t h e  magne t i c  s u r v e y ,  a d d i t i o n a l  a u g e r i n g  tests b a r e  per-  
formed. T h i s  a u g e r i n g  program was done i n  a s y s t e m a t i c  f a s h i o n  w i t h i n  t h e  
magnetometer  g r i d  u n i t s .  Auger test  h o l e s  were p l a c e d  eve ry  5 r.. I n  a l l ,  228 
a u g e r  h o l e s  were s y s t e m a t i c a l l y  p l a c e d  a c r o s s  t h e  site. Forty-two (18.4%) of  
t h e  a u g e r  h o l e s  y i e l d e d  e v i d e n c e  of  s u b s u r f a c e  c h a r c o a l  o r  f i r e - c r a c k e d  rock.  

Fo l lowing  t h e  e v a l u a t i o n  o f  t h e  magne t i c  survey acd  a u g e r i n g  d a t a ,  a d d i t i o n a l  1 
by 1 m s u b s u r f a c e  e x c a v a t i o n s  were i n i t i a t e d  a t  t h e  site. These e x c a v a t i o n  
u n i t s  were l o c a t e d  i n  a r e a s  o f  m a g n e t k  anomal i e s ,  i c  areas c o n t a i n i n g  p o s i t i v e  
a u g e r i n g  r e s u l t s ,  and i n  a r e a s  though t  t o  be a t  t h e  l i m i t s  o f  t h e  s u b s u r f a c e  
d e p o s i t s .  S i x t e e n  1 by 1 ni u n i t s  were excava ted  t o  s teri le f i l l  a c r o s s  t h e  
s i te.  

I n  a d d i t i o n  t o  hand dug u n i t s  a t  t h e  s i te ,  f o u r  machine  excava ted  test t r e n c h e s  
were p laced  a c r o s s  t h e  s i t e .  The purpose  o f  t h e  test t r e n c h e s  was t o  d e t e r m i n e  
t h e  c h a r a c t e r  o f  t h e  d e p o s i t i o n a l  h i s t o r y  ~f t h e  site. The test t r e n c h e s  were 
25 m l o n g ,  a p p r o x i m a t e l y  1 m wide  and were excava ted  t o  t h e  c a l i c h e  d e p o s i t s .  
E i g h t  f e a t u r e s  were  e n c o u n t e r e d  w i t h i n  t h e  test t r e n c h e s .  Samples were t a k e n  
from a l l  f e a t u r e s  encoun te red .  The t e s t  t r e n c h e s  were p r c f i l e d ;  p o l l e n  columns 
were ta.ken; t h e n  t h e  t r e n c h e s  were  b a c k f i l l e d .  

T h i s  phase  o f  work a t  t h e  s i te  v e r i f i e d  t h e  p r e s e n c e  o f  l a r g e  a ~ o u n t s  o f  i n t a c t  
s u b s u r f a c e  d e p o s i t s  a c r o s s  t h e  site.  The r e s u l t s  of t h e s e  p h a s e s  o f  work 
i n d i c a t e d  t h a t  a d d i t i o n a l  e x c a v a t j o c s  a t  t h e  s i t e  would be needed t o  mitigate 
t h e  e f f e c t s  o f  t h e  r z i l r o a d  bed c o n s t r u c t i o n  on t h e  s i te .  



Plate 4.4 
ENM 10418 Magnetometer Survey 



The f i n a l  p h a s e s  of work a t  t h e  s i te  focused  o n  a r e a s  w i t h i n  t h e  r a i l r o a d  
r ight-of-way.  For  t h e  f i n a l  phase  o f  e x c a v a t i o n ,  2 by 2 m u n i t s  were  excavated.  
i n  o r d e r  t o  o b t a i n  more d e t a i l e d  i n f o r m a t i o n  o n  a c t i v i t y  areas. Dur ing  t h i s  
p h a s e  229 s q  m o f  t h e  s i t e  were e x c a v a t e d  ( F i g u r e  4 .15 ) .  F o u r t e e n  a d d i t i o n a l  
f e a t u r e s ,  two c u l t u r a l  s u r f a c e s  and a r t i f a c t s  were  encoun te red  d u r i n g  t h i s  
f i n a l  e x c a v a t i o n  phase.  

The f i n a l  a c t i v i t y  conduc ted  a t  ENM 10418 c o n s i s t e d  o f  b l a d i n g  t h e  r a i l r o a d  
r ight -of -way i n  o r d e r  t o  o b t a i n  a d d i t i o n a l  i n f o r m a t i o n  on  t h e  number, t y p e s  and 
d i s t r i b u t i o n a l  p a t t e r n s  o f  f e a t u r e s  a t  t h e  site. The b l a d i n g  was c a r r i e d  o u t  
u s i n g  a f r o n t - e n d  l o a d e r  w i t h  a n  e i g h t  f o o t  w ide  bucke t  ( P l a t e  4.5) .  Materials 
her% s c r a p e d  i n  a p p r o x i m a t e l y  5 t o  10  cm l e v e l s  t o  a d e p t h  o f  approx ima te ly  5 0  
cm. The area was moni to red  d u r i n g  b l a d i n g  and a l l  c u l t u r a l  f e a t u r e s  were 
pinflaggeci .  These  f e a t u r e s  were c r o s s  s e c t i o n e d ,  drawn i n  p l a n  and p r o f i l e ,  
and r a d i o c a r b o n ,  p o l l e n  and f l o t a t i o n  samples  were removed. The f e a t u r e s  were 
a l s o  p l o t t e d  o n  t h e  b a s e  map ( F i g u r e  4.15) and are d i s t i n g u i s h e d  from o t h e r  
f e a t u r e s  by l e t t e r  d e s i g n a t i o n s .  After a l l  o f  t h e s e  f e a t u r e s  were i n v e s t i g a t e d  
t h e  s i t e  was covered  up and t h e  f i e l d w o r k  was t e r m i n a t e d .  

P l a t e  4.5 
ENM 10418 B l a d i n g  o f  t h e  S i te  R a i l r o a d  Right-of-way 

I n  summary, t h r e e  major  p h a s e s  o f  f i e l d w o r k  were  c a r r i e d  o u t  a t  ENM 10418. 
P h a s e  I c o n s i s t e d  o f  d e l i n e a t i o n  o f  t h e  s i t e  b o u n d a r i e s ,  mapping and g r i d d i n g  
of t h e  s i t e ,  and t h e  e x c a v a t i o n  o f  10 1 by 1 m u n i t s  t o  a n  a v e r a g e  d e p t h  o f  48 
cm, w i t h  4.83 c u b i c  meters o f  f i l l  removed. P r e l i m i n a r y  a u g e r  t e s t i n g  was a l s c  
c a r r i e d  o u t .  



Phase 11 c o n s i s t e d  o f  t h e  magnetometer survey ,  a u g e r  t e s t i n g  and t h e  e x c a v a t i o n  
o f  16 1 by 1 m u n i t s  t o  a n  average  dep th  o f  64 cm, w i t h  10.30 c u b i c  meters o f  
f i l l  removed. I n  a d d i t i o n ,  f o u r  25 m l o n g  test  t r e n c h e s  were excava ted  w i t h  a 
backhoe. 

Phase I11 c o n s i s t e d  o f  t h e  excava t i on  o f  299 sq m t o  a n  average  d e p t h  o f  40 cm, 
w i t h  124.72 c u b i c  meters o f  f i l l  rerroved and t h e  b l a d i n g  of  t h e  right-of-way 
f o r  a d d i t i o n a l  f e a t u r e s .  

A l l  hand e x c a v a t i o n  a t  t h e  s i t e  r e p r e s e n t s  approx imate ly  3.5% o f  t h e  s u r f a c e  
area of t h e  right-of-way. Coupled w i t h  t h e  b l a d i n g  o f  t h e  right-of-way, a l l  
subsu r f ace  c u l t u r a l  f e a t u r e s  have been exposed and sampled. 

A summary of  t h e  f e a t u r e s  is l i s t e d  i n  Tab l e  4.8 and p r o f i l e  views are 
d i sp l ayed  i n  F i g u r e s  4.16 through 4.31. 

Tab l e  4.8 
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  1 
Provenience: 87N/109E 88N/109E 88N/108E 
E leva t i on  : s u r f a c e  - 99.81 m 
D e s c r i p t i o n  and 

Assessment: Dispersed  s u r f a c e  s c a t t e r  o f  burned c a l i c h e  measur ing 1.5 m 
nor th -sou th  by 2 m east-west. Probably c u l t u r a l  ; p o s s i b l y  
remnants  o f  d i s t u r b e d  hea r t h .  No s u r f a c e  a r t i f a c t s  i n  
a s s o c i a t i o n .  F e a t u r e  was no t  t e s t e d .  

F e a t u r e  2 
Provenience : 

100N/114E 101N/110E 101N/111E 101N/112E 
101N/113E 101N/114E 

E l e v a t i o n  : s u r f a c e  - 100.56 m 
D e s c r i p t i o n  and 

Assessment : Dispersed s u r f a c e  s c a t t e r  o f  burned c a l i c h e  rock  measur ing 
4.5 m nor th -sou th  by 2 m east-west. No s u r f a c e  a r t i f a c t s  
found i n  a s s o c i a t i o n .  F e a t u r e  was t e s t e d  and t h r e e  subsur-  
f a c e  cha r coa l  f i l l e d  p i t s  were encounte red  (see F e a t u r e s  9 ,  
10 and 11 ) .  

F e a t u r e  3. 
Provenience:  

81N/142E 80N/143E 81N/143E 
E leva t i on  : s u r f a c e  - 100.86 m 
D e s c r i p t i o n  and 

Assessment : Dispersed  s u r f a c e  s c a t t e r  of burned c a l i c h e  measur ing 2 m 
nor th -sou th  by 4 m east-west. Probably c u l t u r a l ;  p o s s i b l y  
remnants  o f  d i s t u r b e d  hea r t h .  No s u r f a c e  a r t i f a c t s  i n  
a s s o c i a t i o n .  F e a t u r e  was n o t  t e s t e d .  



Table  4.8 ( c o n t i n u e d )  
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  4  
Provenience : 

E l e v a t i o n  : 
D e s c r i p t i o r ~  and 

Assessment : 

F e a t u r e  5  
Provenience : 

E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  6  
Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  7 
Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessmsnt : 

1C9N/115E 109N/116E liON/115E 110N/116E 
111N/116E 111N/117E 112N/117E 113N/117E 
113N/118E 114N/117E 114N/118E 
s u r f a c e  (108N/115E) - 100.61 rn 

Dispersed s u r f a c e  s c a t t e r  o f  burned c a l i c h e  rneashrjr~g 5.6 m 
north-south  by 3 m eas t -west .  Three 1  by 1  m test p i t s  
were  p laced  w i t h i n  s c a t t e r  (1G8N/115E, 114N/117E and 
115N/117F). Although t e s t  p i t s  praoduced abundant a r t i f a c -  
t u a l  remains ,  no s u b s u r f a c e  f e a t u r e s  were i d e n t i f i e d .  

72N/131E 92N/132E 73N/131E 73N/132E 
74N/131E 74N/132E 75N/131E 75N/132E 
s u r f a c e  (73N/131E) - 100.32 m 

Dispersed s u r f a c e  s c a t t e r  o f  burned c a l i c h e  nreasuring 4  n! 
north-south  by 2  m eas t -west .  Frobab1.y c u l t u r a l  ; p o s s i b l y  
remnants o f  d i s t u r b e d  hear th .  No surfac!e a r t i f a c t s  i n  
a s s o c i a t i o n .  Four g r i d s  (73N/131E9 73F/132E1 74fi/131E, and 
74N/132E) were s u r f a c e  s t r i p p e d ,  and one (74N/131E) was 
excavated t o  50  cm. No s u b s u r f a c e  ar t i fect . l ia1  l c a t e r i a l  was 
recovered and no s u b s u r f a c e  f e a t u r e s  were i d e n t i f i e d .  

L i s p e r s e d  s c a t t e r  o f  burned c a l i c h e  wjth a n  a s s o c i z t e d  gray 
a s h - l i k e  s t a i r !  n:easuring 40 ern ncr th - sou th  by 40 cm e a s t -  
west .  F e a t u r e  was excavated t o  20 cm wi th  f l o t a t i o n  and 
p o l l e n  samples  taken.  No a r i .S fa r tua1  m a t e r i a l  was found i n  
a s s o c i a  t i  on. 

Three l e ~ s e s  o f  charcoa l / ash  s t a i n  found e r o d i n g  i n t o  a  
nor th-south  t r e r : d l n g  arroyo.  Excavation o f  a  2  by 2 m test 
t r e n c h  (95N/Q7E) p laced  west  of t h e  a r r o y o  bank y i e l d e d  
in format ion  i n d i c a t i n g  c h a r c c a l / a s h  s t r a t a  were r e d e p o s i t e d  
and n o t  i n  s i t u  c u l t u r a l  d e p o s i t s .  A C-14 s a ~ p l e  was 
c o l l e c t e d  but  was t o o  small t c  accura . te ly  d a t e .  



Table 4.8 (cont inued 
ENM 10418 Fea tu re  D e s c r i p t i o n s  

Fea tu re  8  
Provenience: 
E leva t ion :  
Desc r ip t i on  and 

Assessment: 

Fea tu re  9  
Provenience : 
Eleva t ion  : 
Desc r ip t i on  and 

Assessment : 

Profile 

131-137N/36-423 
99.96 m ( c e n t e r  o f  f e a t u r e ,  s u r f a c e )  

Dispersed scatter o f  burned c a l i c h e  measuring 6 m north-  
south  by 8 m east-west.  No s u r f a c e  a r t i f a c t s  were found i n  
a s s o c i a t i o n .  A 1  by 1 m test u n i t  was placed w i t h i n  
scatter (135N/4OE) w i t h  no subsu r f ace  f e a t u r e s  encountered. 
F e a t u r e  25 was encountered 10 m sou th  i n  1  by 1 m g r i d  
128/30E. Two a d d i t i o n a l  f e a t u r e s  were encountered j u s t  
beyond t h e  de f ined  l i m i t  o f  F e a t u r e  8. Fea tu re s  BB and CC 
were i d e n t i f i e d  du r ing  t h e  b l ad ing  o f  t h e  site. Fea tu re  BB 
is l o c a t e d  i n  g r i d  139N/38ES 2 m n o r t h  of  t h e  boundary of  
F e a t u r e  8. Fea tu re  CC is l o c a t e d  i n  g r i d  133N/38E 3 m west 
of  t h e  de f ined  boundary of  F e a t u r e  8. 

Charcoal f i l l e d  p i t  measuring 60 cm i n  diameter  and 30 cm 
deep. F e a t u r e  was encountered w i t h i n  t h e  def ined  boundary 
of  F e a t u r e  2,  a s u r f a c e  scatter o f  burned c a l i c h e  rock. A 
mano was recovered from t h e  fill and f l o t a t i o n  and C-14 
samples were taken.  C-14 d a t e  Tx-5010 of  1590 50 B.P. 
The r e s u l t s  o f  t h e  p o l l e n  and f l o t a t i o n  ana lyses  are 
d iscussed  i n  Chapter  7.  

Plan 

ENM 10418 

FEATURE 9 - 100N. 112-113E - surface 

Figu re  4.16 



T a b l e  4.8 ( c o n t i n u e d  
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  10 
Proven ience :  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  11 
Proven ience  : 
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  12  
Proven ience  : 
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  13 
Provenience:  
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment: 

Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

Charcoal  f i l l e d  p i t  measur ing 42 cm i n  d i a m e t e r  and 23 cm 
deep. No a r t i f a c t u a l  material i n  d i r e c t  a s s o c i a t i o n .  C-14 
and f l o t a t i o n  samples  taken.  C-14 d a t e  Tx-5011 o f  2120 2 
270 B.P. The f l o t a t i o n  a n a l y s i s  i s  d i s c u s s e d  i n  Chap te r  7. 

Charcoal. f i l l e d  p i t  measur ing 47 cm i n  d iamete r  and 32 cm 
deep. No a r t i f a c t u a l  m a t e r i a l  was found i n  d i r e c t  a s s o c i a -  
t i o n .  No p o l l e n ,  f l o t a t i o n  o r  C-14 samples were taken.  

Charcoal  f i l l e d  p i t  measur ing 60 cm i n  d iamete r  and 25 cm 
deep. F i l l  con ta ined  c h a r c o a l  a s h  and numerous burned 
c a l i c h e  rocks .  F l o t a t i o n ,  p o l l e n  and C-14 samples  were 
taken.  Wo a r t i f a c t u a l  material found i n  d i r e c t  a s s o c i a -  
t i o n .  C-14 d a t e  Tx-5012 o f  220 2 60 B.P. The p o l l e n  
r e s u l t s  are d i s c u s s e d  i n  Chap te r  7. 

Charcoal  f i l l e d  p i t  measur ing 10 cm i n  d iamete r  and 7 cm 
deep. No a r t i f  a c t u a l  m a t e r i a l  i n  d i r e c t  a s s o c i a t i o n .  
P o s s i b l e  c u l t u r a l  pos tho le .  P o l l e n  and C-14 samples taken.  
The p o l l e n  and C-14 samples  were n o t  submi t t ed  f o r  process-  
ing.  

Charcoal  f i l l e d  p i t  measur ing 50 cm i n  d iamete r  and 35 cm 
deep. F i l l  c o n t a i n e d  numerous burned c a l i c h e  r o c k s  and one 
l i t h i c  f l a k e .  F l o t a t i o n ,  p o l l e n  and C-14 samples  taken.  
C-14 d a t e  Tx-5013 o f  680 2 100 B.P. The f l o t a t i o n  sample 
r e s u l t s  are d i s c u s s e d  i n  Chap te r  7. 



Profile Plan 

ENM 10418 

FEATURE 10 - 100N, 113-114E - 5cm bs 

------- 'I 
FEATURE 12 - lOlN, l l lE  - 5cm bs 

.FEATURE 14 - 108N, 12% - 15cm bs 

Figure 4.17 



Tab1 e 4.8 (con t inued  
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  15 
Provenience : 
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  16 
Provenience : 
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  17 
Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  18 
Provenience : 
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  1 9  
Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

Charcoal  f i l l e d  p i t  50 cm i n  d iamete r  and 65 cm deep. 
F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  o f  s i t e .  
No a r t i f a c t u a l  m a t e r i a l  found i n  a s s o c i a t i o n .  No samples 
were submi t t ed  f o r  f u r t h e r  p rocess ing .  

Charcoal  f i l l e d  p i t  measur ing 160 cm i n  d iamete r  and 60 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  of  
site. No a r t i f a c t u a l  material was found i n  a s s o c i a t i o n .  
F l o t a t i o n  and p o l l e n  samples taken.  The r e s u l t s  of  t h e  
f l o t a t i o n  a n a l y s e s  a r e  d i s c u s s e d  i n  Chapter  7. The p o l l e n  
sample was n o t  submit ted f o r  p rocess ing .  

Charcoal  f i l l e d  p i t  measuring 80 cm i n  d iamete r  and 50 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  of  
s i te.  No a r t i f a c t u a l  material i n  a s s o c i a t i o n .  F l o t a t i o n  
and p o l l e n  samples  were t a k e n ,  but  were n o t  submit ted f o r  
p rocess ing .  

Charcoal  f i l l e d  p i t  measuring 180 cm i n  d iamete r  and 70 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  of  
s i t e .  No a r t i f a c t u a l  material was found i n  a s s o c i a t i o n .  
F l o t a t i o n ,  p o l l e n  and C-14 samples were t aken ,  but  were n o t  
submi t t ed  f o r  p rocess ing .  

Charcoal  s t a i n  measuring 180 cm a c r o s s  and 40 cm deep. 
F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  o f  site. 
No c u l t u r a l  m a t e r i a l  was found i n  a s s o c i a t i o n .  No samples 
were taken .  



ENM 10418 
PLAN 

BACKHOE TRENCH NO ' - EAST EDGE 

PROFILE 

FEATURE 16 - 104-106N 1C2E- ~>dckhoe trench 

Figu re  4.18 



ENM 10418 
PLAN 

BACKHOE TRENCH N0.2 - SOUTH EDGE 

PROFILE 

FEATURE 18-114N. 119-121E-backhoe trench 

Figure 4.19 

-87- 



Additional Profiles 

ENM 10418 

FEATURE 1 1  

100N. 110-lllE 

5cm bs 

FEATURE 13 
90N. 178E 
15cm bs 

FEATURE 15 
102N. 114E 
backhoe trenches 1 and 2 

FEATURE 17 
94N. 102E 
backhoe trench 1 

FEATURE 20 
93N, 191E 
backhoe trench 3 

FEATURE 19 
95-96N. 191E 
backhoe trench 3 

FEATURE 21 
ION,  238E 

backhoe trench 4 

Figure 4.20 



Table  4.8 ( c o n t i n u e d  1 
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

Jm 
Provenience:  
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment: 

F J '  
Provenience : 
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  22  
Provenience : 
E l e v a t i o n :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  23 
Provenience : 
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  25 
Provenience:  
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment : 

Charcoal  f i l l e d  p i t  measur ing 60 cm i n  d iamete r  and 40 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  of 
site. No c u l t u r a l  m a t e r i a l  found i n  a s s o c i a t i o n .  No 
samples were taken.  

Charcoal  f i l l e d  p i t  measur ing 80 cm i n  d iamete r  and 37 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  o f  
site. No a r t i f a c t u a l  m a t e r i a l  was found i n  a s s o c i a t i o n .  
No samples were taken.  

Charcoal  f i l l e d  p i t  measur ing 120 cm i n  d iamete r  and 65 cm 
deep. F e a t u r e  was encountered d u r i n g  backhoe t r e n c h i n g  of 
s i t e .  No a r t i f a c t u a l  m a t e r i a l  was found i n  a s s o c i a t i o n .  
No samples were taken.  

117N/238E 118N/238E , 

n o t  recorded  

Charcoal  and a s h  f i l l e d  p i t  measur ing 40 cm nor th-south  by 
30 cm east -west  and 30 cm deep. F e a t u r e  was encountered 
d u r i n g  backhoe t r e n c h i n g  o f  s i te .  No a r t i f a c t u a l  m a t e r i a l  
was found i n  a s s o c i a t i o n .  No samples  were taken.  

Charcoal  f i l l e d  p i t  measuring 40 cm north-south by 50  cm 
east -west  and 22 cm deep. One f l a k e  and a  cooking s l a b  
were found i n  a s s o c i a t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 
samples were taken.  C-14 d a t e  Tx-5014 o f  1350 & 60 B.P. 



Profile Plan 

ENM 10418 

FEATURE 25- 129N. 39E - 5cm bs 

FEATURE 26- 95N, I IOE- lOcm bS 

cook~ng - slab 

FEATURE 27- 87N. 176E - 28cm bs 
Figure 4.21 



Table  4.8 ( c o n t i n u e d )  
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  26 
Provenience : 
Eleva t ion :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  27 
Provenience:  
E leva t ion :  
D e s c r i p t i o n  and 

Assessment: 

Provenience : 
E l e v a t i o n  : 
D e s c r i p t i o n  and 

Assessment: 

Charcoal  and a s h  s t a i n  measuring 30 cm east-west  by 16 cm 
nor th -sou th  and 10 cm deep. F i l l  con ta ined  numerous small 
burned c a l i c h e  r o c k s  and one f l a k e .  P o l l e n  f l o t a t i o n  and 
C-14 samples  were taken.  C-14 d a t e  Tx-5015 of  1650 & 110 
B.P. The r e s u l t s  o f  t h e  p o l l e n  and f l o t a t i o n  a n a l y s e s  a r e  
d i s c u s s e d  i n  Chapter  7. 

Charcoal  f i l l e d  p i t  measuring 33 cm east-west  by 52  cm 
nor th-south  by 16 c m  deep. No c u l t u r a l  m a t e r i a l  was found 
i n  a s s o c i a t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples taken.  
C-14 d a t e  Tx-5016 o f  1740 2 210 B.P. The r e s u l t s  o f  t h e  
f l o t a t i o n  a n a l y s i s  a r e  d i s c u s s e d  i n  Chapter  7. 

Charcoal  f i l l e d  p i t  measuring 30 cm i n  d iamete r  by 11 cm 
deep. Fi re-cracked c a l i c h e  and s h e l l  f ragments  occur  i n  
f i l l .  F l o t a t i o n  and C-14 samples  taken.  C-14 sample n o t  
submit ted.  The r e s u l t s  o f  t h e  f l o t a t i o n  a n a l y s i s  are 
d i s c u s s e d  i n  Chapter  7. 

F e a t u r e  29 
Provenience : 94N/111E 95N/111E 
Eleva t ion :  100.19 - 100.09 m 
D e s c r i p t i o n  and 

Assessment: Charcoal  f i l l e d  p i t  measuring 42 cm east-west  by 30 cm 
nor th-south  by 10 cm deep. F i l l  was c h a r c o a l / a s h  s t a i n  
w i t h  numerous burned c a l i c h e  rocks.  No a r t i f a c t u a l  mater i -  
a l  was found i n  a s s o c i a t i o n .  F l o t a t i o n  and C-14 samples 
were t a k e n ,  b u t  n o t  submit ted f o r  process ing.  



Table 4.8 (cont inued 1 
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

F e a t u r e  30 
Provenience : 105N/ 11 2E 
Eleva t ion :  100.28 - 100.18 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 190 cm north-south by 170 cm 
east-west by 10 cm deep. F i l l  was charcoa l /ash  s t a i n  w i t h  
numerous burned c a l i c h e  rocks.  A mano was recovered from 
fill. C-14, f l o t a t i o n  and p o l l e n  samples taken.  C-14 d a t e  
Tx-5017 o f  760 A 70 B.P. The r e s u l t s  o f  t h e  f l o t a t i o n  
a n a l y s i s  are d i scus sed  i n  Chapter  7. The p o l l e n  sample was 
n o t  submit ted f o r  processing.  

F e a t u r e  31 
Provenience : 
Eleva t ion  : 
Desc r ip t i on  and 

Assessment: 

F e a t u r e  32 
Provenience : 
Eleva t ion :  
Desc r ip t i on  and 

Assessment: 

F e a t u r e  33 
Provenience : 
Eleva t ion :  
Desc r ip t i on  and 

Assessment: 

Charcoal f i l l e d  p i t  measuring 80 cm i n  d iameter  by 20 cm 
deep. Two. f l a k e s ,  a p r o j e c t i l e  p o i n t  and numerous burned 
c a l i c h e  rocks  were in te rmixed  i n  charcoa.l /ash f i l l .  
F l o t a t i o n ,  p o l l e n  and C-14 samples were taken. C-14 d a t e  
Tx-5018 o f  1290 A 70 B.P. A d i s c u s s i o n  o f  t h e  r e s u l t s  o f  
t h e  f l o t a t i o n  a n a l y s i s  are d i scus sed  i n  Chapter  7. The 
p o l l e n  samples were no t  submi t ted  f o r  processing.  

Charcoal f i l l e d  p i t  measuring 40 cm i n  d iameter  by 25 cm. 
F i l l  was dense cha rcoa l  w i t h  numerous burned c a l i c h e  rocks.  
Two ceramics  were recovered from Level  2 o u t s i d e  o f  fea- 
t u r e .  F l o t a t i o n ,  p o l l e n  and C-14 samples taken. C-14 d a t e  
Tx-5019 o f  500 - 100 B.P. F l o t a t i o n  a n a l y s e s  r e s u l t s  a r e  
d i scussed  i n  Chapter  7. The po l l en  sample was submit ted 
f o r  processing.  

Charcoal f i l l e d  p i t  measuring 35 cm north-south by 50 cm 
east-west by 48 cm deep. Fea tu re  is h igh ly  d i s t u r b e d  by 
rodent  a c t i v i t y .  No c u l t u r a l  material found i n  a s soc i a -  
t i on .  C-14 samples were taken. C-14 d a t e  Beta-10463 o f  
1720 70 B.P. 
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Table 4.8 (cont inued 1 
ENM 10418 Fea ture  Descr ip t ions  

F e a t u r e  34 
Provenience: 105N/ll4E 
Elevat ion:  100.06 - 99.92 m 
Descr ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  measuring 45 cm i n  diameter and 14 cm 
deep. F i l l  was dense charcoal  wi th  numerous small  burned 
c a l i c h e  rocks. No a r t i f a c t u a l  ma te r i a l  i n  f i l l *  but one 
f l a k e  recovered from g r i d  o u t s i d e  of  fea ture .  F l o t a t i o n  
and C-14 samples taken. C-14 d a t e  Tx-5020 of 1460 + 70 
B.P. The f l o t a t i o n  sample was not  processed. 

F e a t u r e  35 
Provenience : 85N/ l4OE 
Elevat ion:  100.52 - 100.35 m 
Descr ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  measuring 40 cm i n  diameter and 17 cm 
deep. F i l l  was a dense charcoal  s t a i n .  No c u l t u r a l  
mater ia l  was found i n  a s soc i a t ion .  F lo t a t ion*  pol len  and 
C-14 samples taken. C-14 d a t e  Tx-5021 of  1430 & 80 B.P. 
The r e s u l t s  of t h e  f l o t a t i o n  a n a l y s i s  a r e  discussed i n  
Chapter 7. The pol len  sample was not  processed. 

F e a t u r e  35 - P i t  2 
Provenience: 85N/l4OE 
Elevat ion:  100.51 - 100.35 m 
Descr ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  measuring 40 cm i n  diameter by 16 cm 
deep. F i l l  was dense charcoal  s t a i n .  No c u l t u r a l  mater ia l  
found i n  a s soc i a t ion .  F l o t a t i o n *  pol len  and C-14 samples 
taken. C-14 sample Tx-5022 too  small  t o  date .  

Fea ture  36 
Provenience : 104N/ 145E 
Eleva t ion  : 100.76 - 100.50 m 
Desc r ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  measuring 75 cm i n  diameter by 27 cm 
deep. Two f l a k e s  were recovered from f e a t u r e  f i l l  and a 
poin t  was found i n  Level 3 ou t s ide  of  fea ture .  F lo t a t ion ,  
po l len  and C-14 samples taken. C-14 d a t e  Tx-5023 of 2830 
140 B.P. The r e s u l t s  of t h e  po l l en  and f l o t a t i o n  ana lys i s  
are discussed i n  Chapter 7. 
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Table  4.8 (cont inued)  
ENM 10418 Fea tu re  D e s c r i p t i o n s  

Fea tu re  37 
Provenience: 106N/111E 106N/112E 
Eleva t ion :  100.14 - 99.95 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 50 cm i n  d iameter  and 20 cm 
deep. F i l l  was a dense cha rcoa l  s t a i n  wi th  numerous 
f i r e - c r acked  c a l i c h e  rocks.  One f l a k e  and a mano fragment 
( c o l l e c t e d  f o r  po l l en )  were recovered from f i l l .  C-14, 
f l o t a t i o n  and p o l l e n  samples taken. C-14 d a t e  Beta-1 0464 
of 1270 +- 90 B.P. The f l o t a t i o n  a n a l y s i s  r e s u l t s  are 
d iscussed  i n  Chapter  7. 

Fea ture  38 
Provenience: 128N/19E 1 2 8 ~ / 2 0 ~  
Eleva t ion  : 99.81 - 99.61 m 
Descr ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  measuring 25 cm i n  d iameter  by 20 cm 
deep. F i l l  was cha rcoa l  and a sh  s t a i n e d  s o i l .  No c u l t u r a l  
m a t e r i a l  i n  a s s o c i a t i o n .  - 1  sample taken. C-14 d a t e  
Tx-5024 o f  1230 +- 80 B.P. 

F e a t u r e  A 
Provenience : 122N/111E 
Eleva t ion :  99.88 - 99.66 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 53 c m  north-south by 45 cm 
east-west  by 20 cm deep. Fea tu re  was encountered dur ing  
b l ad ing  o f  s i te.  No c u l t u r a l  material was encountered 
dur ing  b l ad ing  o f  s i te.  No c u l t u r a l  material found i n  
a s s o c i a t i o n .  F l o t a t i o n ,  p o l l e n  and - 1  samples were 
taken. C-14 sample no t  submit ted.  The f l o t a t i o n  sample 
r e s u l t s  are d i scus sed  i n  Chapter 7. 

F e a t u r e  B 
Provenience : 107N/93E 
Eleva t ion :  99.53 - 99.42 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 40 cm north-south by 32 cm 
east-west by 9 cm deep. Fea tu re  was encountered dur ing  
b l ad ing  o f  s i te.  No c u l t u r a l  m a t e r i a l  found i n  assoc ia -  
t i o n .  F l o t a t i o n ,  p o l l e n  and - 1  samples taken. The 
p o l l e n  and C-14 samples were no t  submit ted.  The r e s u l t s  of 
t h e  f l o t a t i o n  a n a l y s i s  a r e  d i scussed  i n  Chapter 7. 



Profile Plan 
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Fea tu re  C 
Provenience : 
Eleva t ion :  
Desc r ip t i on  and 

Assessment: 

F e a t u r e  D 
Provenience : 
Elevat ion:  
Desc r ip t i on  and 

Assessment : 

Feature  E 
Provenience : 
Eleva t ion  : 
Desc r ip t i on  and 

Assessment: 

F e a t u r e  F 
Provenience: 
E leva t ion  : 
Desc r ip t i on  and 

Assessment: 

Table  4.8 (cont inued 
ENM 10418 Fea tu re  Desc r ip t i ons  

Charcoal f i l l e d  p i t  measuring 37 cm north-south by 42 cm 
east-west by 17 cm deep. Fea tu re  was encountered d u r i n g  
b lad ing  o f  site. No c u l t u r a l  material found i n  a s soc i a -  
t i o n .  F l o t a t i o n ,  p o l l e n  and - 1  samples taken. The 
p o l l e n  and C-14 samples were no t  submit ted.  F l o t a t i o n  
a n a l y s i s  r e s u l t s  a r e  d i s cus sed  i n  Chapter  7. 

Three small a s h  s t a i n s  s i t u a t e d  w i t h i n  an  a r e a  57 cm 
east-west by 50 cm north-south by 4 cm deep. Fea tu re  was 
encountered d u r i n g  b lad ing  of  s i te.  No c u l t u r a l  m a t e r i a l  
found i n  a s s o c i a t i o n .  F l o t a t i o n  sample t aken  w i t h  t h e  
r e s u l t s  d i s cus sed  i n  Chapter  7. 

Charcoal and a s h  s t a i n  measuring 75 cm north-south by 62  cm 
east-west  by 8 cm deep. Fea tu re  was encountered d u r i n g  
b l ad ing  o f  s i te .  No c u l t u r a l  m a t e r i a l  found i n  assoc ia -  
t i o n .  F l o t a t i o n  and C-14 samples taken. C-14 and f l o t a -  
t i o n  samples were no t  processed. 

Charcoal f i l l e d  p i t  measuring 44 cm north-south by 64 cm 
'east-west. F e a t u r e  was encountered du r ing  b l ad ing  o f  t h e  
s i te.  No c u l t u r a l  material found i n  a s s o c i a t i o n .  F lo ta -  
t i o n ,  p o l l e n  and C-14 samples taken. - 1  and p o l l e n  
samples were no t  submit ted.  The r e s u l t s  o f  t h e  f l o t a t i o n  
a n a l y s i s  a r e  d i s cus sed  i n  Chapter  7. 



Table  4.8 ( con t i nued )  
ENM 10418 F e a t u r e  Desc r i p t i ons  

a 
Provenience : 
Eleva t i on  : 
Desc r ip t i on  and 

Assessment: 

F e a t u r e  H 
Provenience : 
Eleva t ion :  
D e s c r i p t i o n  and 

Assessment: 

Provenience: 
E l eva t i on :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  J 
Provenience : 
Eleva t ion :  
D e s c r i p t i o n  and 

Assessment : 

F e a t u r e  K 
Provenience : 
Eleva t i on :  
D e s c r i p t i o n  and 

Assessment : 

Charcoal f i l l e d  p i t  measuring 45 cm north-south by 48 cm 
east -west  by 12 cm deep. F e a t u r e  was encountered dur ing  
t h e  b l a d i n g  o f  site. One f l a k e  was recovered from f i l l .  
F l o t a t i o n ,  p o l l e n  and C-14 samples taken. C-14 sample 
Tx-5025 t o o  smal l .  The r e s u l t s  o f  t h e  f l o t a t i o n  a n a l y s i s  
a r e  d i s cus sed  i n  Chapte r  7. 

Charcoal  f i l l e d  p i t  measuring 31 cm north-south by 40 cm 
east -west  and 10 cm deep. F e a t u r e  was encountered dur ing  
b l ad ing  of  site. One p i ece  of burned c a l i c h e  was noted i n  
fill. No c u l t u r a l  m a t e r i a l  found i n  a s s o c i a t i o n .  

Charcoal f i l e d  p i t  measuring 42 cm north-south by 48 cm 
east-west and 8 cm deep. F e a t u r e  was encountered dur ing  
b l ad ing  o f  s i t e .  No c u l t u r a l  m a t e r i a l  found i n  associa-  
t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples t aken  bu t  were 
n o t  submi t ted  f o r  process ing.  

Charcoal  f i l l e d  p i t  measuring 87 cm north-south by 74 cm 
east-west by 10 cm deep. F e a t u r e  was encountered dur ing  
b l ad ing  o f  s i te .  No c u l t u r a l  m a t e r i a l  found i n  assoc ia -  
t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples t aken  bu t  were 
no t  submit ted.  

Charcoal f i l l e d  p i t  measuring 125 cm north-south by 75 cm 
east-west by 12 cm deep. Fea tu r e  was encountered dur ing  
b l ad ing  o f  s i t e .  No c u l t u r a l  m a t e r i a l  found i n  associa-  
t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples t aken  bu t  were 
n o t  submit ted.  



Table 4.8 (cont inued)  
ENM 10418 Fea ture  D e s c r i p t i o n s  

F- 
Provenience: 
E leva t ion :  
Desc r ip t i on  and 

Assessment: 

Fea tu re  M 
Provenience : 
Eleva t ion :  
Desc r ip t i on  and 

Assessment: 

Fea tu re  N 
Provenience : 
Eleva t ion  : 
Desc r ip t i on  and 

Assessment: 

Charcoal f i l l e d  p i t  measuring 37 cm i n  d iameter ,  by 46 cm 
deep. Fea ture  was encountered d u r i n g  b l ad ing  o f  site. No 
c u l t u r a l  m a t e r i a l  found i n  a s s o c i a t i o n .  F l o t a t i o n ,  p o l l e n  
and C-14 samples taken. C-14 d a t e  Beta-10468 o f  1100 + 60 
B.P. F l o t a t i o n  and p o l l e n  samples n o t  submitted. 

Charcoal f i l l e d  p i t  measuring 60 cm north-south by 70  cm 
east-west by 25 cm deep. F e a t u r e  was encountered d u r i n g  
b lad ing  o f  site. No c u l t u r a l  m a t e r i a l  found i n  assoc ia -  
t i o n .  F l o t a t i o n  and po l l en  samples t aken  but  were no t  
submitted. 

Charcoal s t a i n  measuring 20 cm i n  d iameter  by 1 cm th ick .  
S t a i n  was encountered d u r i n g  t h e  b l ad ing  of  t h e  site. No 
c u l t u r a l  m a t e r i a l  was found i n  a s s o c i a t i o n .  No samples 
were taken. S t a i n  may r e p r e s e n t  t h e  remains o f  a  charcoa l  
f i l l e d  p i t  t h a t  was impacted by b l ad ing  opera t ions .  

Fea tu re  0 
Provenience: 90N/ 1  19E 
Eleva t ion :  100.33 - 100.26 m 
Desc r ip t i on  and 

Assessment: Charcoal f i l l e d  p i t  measuring 42 cm north-south by 40 cm 
east-west by 7 cm deep. S t a i n  was encountered d u r i n g  
b lad ing  o f  s i te.  No c u l t u r a l  material found i n  assoc ia -  
t i on .  F l o t a t i o n ,  p o l l e n  and C-14 samples taken  bu t  were 
no t  submitted. 



Table  4.8 (con t inued)  
ENM 10418 Fea tu r e  Desc r i p t i ons  

Provenience : 101N/129E 
Eleva t ion :  100.17 - 100.16 m 
D e s c r i p t i o n  and 

Assessment : Charcoal s t a i n  measuring 28 cm i n  diameter  by 1 cm deep. 
S t a i n  was encountered dur ing  b lad ing  o f  site. No c u l t u r a l  
m a t e r i a l  found i n  a s s o c i a t i o n .  No samples were taken. 
S t a i n  may r e p r e s e n t  t h e  remains o f  a charcoa l  f i l l e d  p i t  
which was impacted by blad ing  opera t ions .  

F e a t u r e  Q 
Provenience : 95N/131E 
Eleva t ion :  100.48 - 100.26 m 
D e s c r i p t i o n  and 

Assessment : Charcoal f i l l e d  p i t  measuring 52 cm north-south by 42 cm 
east-west by 22 cm deep. Fea tu r e  was encountered du r ing  
b lad ing  of  site. No c u l t u r a l  material found i n  assoc ia -  
t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples taken. C-14 d a t e  
Beta-10469 of  1520 & 60 B.P. F l o t a t i o n  and p o l l e n  samples 
no t  submit ted.  

F e a t u r e  R 
Provenience: 
E leva t ion :  100.68 m 
D e s c r i p t i o n  and 

Assessment : Charcoal s t a i n  measuring 3 rn north-south by 2 m east-west. 
Fea tu r e  was encountered du r ing  b lad ing  o f  s i t e .  Fea ture  
was excavated i n  quads. Two f l a k e s  were recovered from 
fill. Excavat ion revea led  two charcoa l  f i l l e d  p i t s  w i t h i n  
t h e  l a r g e r  s t a i n  (Fea tu r e  R - P i t s  1 and 2 ) .  It is 
be l ieved  t h a t  d e f l a t i o n  and mixing of  t h e  f i l l  o f  t h e s e  
p i t s  produced t h i s  l a r g e  s t a i n .  

-1 
Provenience : 89N/ 148E 
Eleva t ion :  100.66 - 100.26 m 
D e s c r i p t i o n  and 

Assessment: Charcoal f i l l e d  p i t  measuring 40 cm i n  diameter  by 39 cm 
deep. Fea tu r e  was found w i t h i n  l a r g e  charcoa l /ash  s t a i n  
(Fea tu r e  R). No c u l t u r a l  m a t e r i a l  found i n  a s s o c i a t i o n .  
F l o t a t i o n ,  p o l l e n  and - 1  samples taken. 1 d a t e  
Tx-5026 o f  2640 420 B.P. 
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Table 4.8 (continued 
ENM 10418 Fea ture  Descr ip t ions  

Fea tu re  R - P i t  2 
Provenience: 86N/ 1 47E 
Elevat ion:  100.36 - 100.14 m 
Descr ip t ion  and 

Assessment: Charcoal f i l l e d  p i t  ~ e a s u r i n g  40 cm north-south by 38 cm 
east-west by 22 cm deep. Fea ture  was found wi th in  l a r g e  
charcoal /ash s t a i n  (Fea ture  R ) .  No c u l t u r a l  ma te r i a l  found 
i n  a s soc i a t ion .  F l o t a t i o n ,  po l l en  and C-14 samples taken. 
C-14 d a t e  Tx-5027 o f  2270 & 80 B.P. 

Fea ture  S 
Provenience: 
Eleva t ion:  
Descr ip t ion  and 

Assessment: 

Fea tu re  T 
Provenience : 
Elevat ion  : 
Descr ip t ion  and 

Assessment: 

Fea ture  U 
Provenience : 
Elevat ion:  
Descr ip t ion  and 

Assessment : 

Charcoal s t a i n  measuring 20 cm i n  diameter  by 1 cm deep. 
Fea ture  was encountered Burjng tilading of site. No 
c u l t u r a l  ma te r i a l  found i n  a s soc i a t ion .  No samples were 
taken. S t a i n  may r ep resen t  t h e  remains of a charcoal  
f i l l e d  p i t  t h a t  was impacted by blading operat ions.  

Charcoal s t a i n  measuring 30 cm i n  diameter  by 1 cm i n  
depth. Fea ture  was encountered dur ing  blading of site. No 
c u l t u r a l  ma te r i a l  found i n  a s soc i a t ion .  No samples were 
taken. S t a i n  may r ep resen t  t h e  remains of  a charcoal  
f i l l e d  p i t  t h a t  was impacted by blading operat ions.  

Charcoal f i l l e d  p i t  measuring 42 cm north-south by 36 cm 
east-west by 12 cm deep. Fea tu re  was encountered during 
blading of site. No c u l t u r a l  ma te r i a l  found i n  associa-  
t i o n .  F l o t a t i o n ,  po l len  and C-14 samples taken. C-14 d a t e  
Beta-10470 of  1610 2 60 B.P. 



Profile Plan 
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(feature R drawn to 508of scale above) 
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F e a t u r e  AA 
Provenience:  
E leva t ion :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  BB 
Provenience : 
Eleva t ion :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  CC 
Provenience:  
E leva t ion :  
D e s c r i p t i o n  and 

Assessment: 

F e a t u r e  DQ 
Provenience:  
E leva t ion :  
D e s c r i p t i o n  and 

Assessment: 

Tab le  4.8 ( c o n t i n u e d )  
ENM 10418 F e a t u r e  D e s c r i p t i o n s  

Charcoal  f i l l e d  p i t  measur ing 34 cm north-south  by 40 cm 
east-west by 5 cm deep. F e a t u r e  was encountered d u r i n g  
b l a d i n g  o f  site. No c u l t u r a l  material was found i n  assoc i -  
a t i o n .  F l o t a t i o n ,  p o l l e n ,  and C-14 samples taken.  C-14 
sample n o t  submit ted.  The r e s u l t s  of t h e  f l o t a t i o n  analy- 
sis are d i s c u s s e d  i n  Chapter  7. 

Charcoal  f i l l e d  p i t  measuring 7 2  cm east-west  by 4 2  cm 
north-south  by 18 cm deep. F e a t u r e  was encountered d u r i n g  
b l a d i n g  o f  s i t e .  No c u l t u r a l  m a t e r i a l  was found i n  associ- 
a t i o n .  F l o t a t i o n ,  p o l l e n  and C-14 samples taken.  C-14 
d a t e  Beta-10465 of  340 & 80 B.P. The r e s u l t s  o f  t h e  
f l o t a t i o n  a n a l y s i s  are d i s c u s s e d  i n  Chapter  7. 

Charcoal  s t a i n  27 cm nor th-south  by 25 cm east-west by 1 cm 
deep. F e a t u r e  was encountered d u r i n g  t h e  b lad ing  of  site. 
No c u l t u r a l  m a t e r i a l  found i n  a s s o c i a t i o n .  No samples were 
taken.  S t a i n  may r e p r e s e n t  t h e  remains  of  a charcoa l  
f i l l e d  p i t  t h a t  was impacted by b l a d i n g  opera t ions .  

Charcoal  s t a i n  measuring 37 cm east-west by 40 cm north- 
s o u t h  by 1 c m  deep. F e a t u r e  was encountered d u r i n g  t h e  
b l a d i n g  o f  site. No c u l t u r a l  m a t e r i a l  found i n  a s s o c i a -  
t i o n .  No samples were taken.  S t a i n  may r e p r e s e n t  t h e  
remains  o f  a c h a r c o a l  f i l l e d  p i t  t h a t  was impacted by 
b l a d i n g  o p e r a t i o n s .  



Profile 
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Figure 4.29 



Provenience: 
Elevat ion:  
Descr ip t ion  and 

Assessment : 

Provenience : 
Elevat ion:  
Descr ip t ion  and 

Assessment: 

Table 4.8 (cont inued)  
ENM 10418 Fea ture  Descript ions 

Charcoal/ash s t a i n  measuring 58 cm east-west by 48 cm 
north-south by 4 c m  deep. Fea ture  was encountered during 
blading o f  s i t e .  No c u l t u r a l  ma te r i a l  was found i n  associ-  
a t ion .  F l o t a t i o n  and pol len  samples taken but were not  
submitted. C-14 d a t e  Beta-10466 o f  530 k 90 B. P. 

Charcoal f i l l e d  p i t  measuring 35 cm i n  diameter by 7 cm 
deep. Fea tu re  was encountered during blading o f  site. No 
c u l t u r a l  m a t e r i a l  found i n  assoc ia t ion .  F lo t a t ion ,  po l len  
and C-14 samples taken. C-14 d a t e  Beta-10467 of  1080 k 70 
B.P. F l o t a t i o n  and po l l en  s a m p l e s  not  submitted. 
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Chapter  5 

CERAMICS 

J o n  F r i z e l l  

INTRODUCTION 

A t o t a l  o f  185 ceramic a r t i f a c t s  was recovered  from s u r f a c e  sampling and 
subsur face  t e s t i n g  o f  t h e  sites i n  t h e  WIPP p r o j e c t  area. No whole v e s s e l s  
were recovered.  

The random and b i a s e d  s u r f a c e  sampling o f  ENM 10230 produced 90 ceramic s h e r d s  
which were  c l a s s i f i e d  as f o l l o w s :  71 u n d i f f e r e n t i a t e d  brownuare (78.8%). 14 
Jornada  Brownware (15.5% 1, 3 Roswell Brownware (3.3% 1 ,  1 Jornada  Corrugated 
(1 .1%).  and 1 J o r n a d a  Black-on-brown (1 .1%).  The ceramic sample from ENM 10418 
is made up o f  7 s u r f a c e  a r t i f a c t s  and 88 s u b s u r f a c e  a r t i f a c t s  making a t o t a l  of  
95. The c o l l e c t i o n  from ENM 10418 was c l a s s i f i e d  as follows: 27 Jornada  
Brownware (28.4% , 12  El  Paso 'Brownware ( 12.6% 1, 30 Roswell Brownware ( 3  1.5% 1 ,  
11 San Andres Red-on- terracot ta  (11 .5%) ,  8 Chupadero Black-on-white (8 .4%).  6 
Chupadero Whiteware (6 .3%).  and 1 South Pecos Brown (1.05%). No s h e r d s  were 
recovered  from ENM 10222, a l t h o u g h  Schermer (1980) mentions t h e  presence o f  El 
Paso Brownware s h e r d s  i n  h i s  su rvey  r e p o r t .  

METHODOLOGY 

I n  0 r d ~ r  t o  e v a l u a t e  t h e  v a r i a b i l i t y  w i t h i n  t h e  ceramic  assemblage a series o f  
a t t r i b u t e s  were  s e l e c t e d  which had t h e  p o t e n t i a l  t o  provide in format ion  on t h e  
type  and and r a n g e  o f  a c t i v i t i e s  which occur red  a t  t h e  site. Table  A2.1 i n  t h e  
Ceramic Appendix shows t h e  a t t r i b u t e s  monitored and t h e  p o s s i b l e  v a r i a b l e s  f o r  
each a t t r i b u t e .  

V e r t i c a l  and h o r i z o n t a l  provenience were recorded i n  o r d e r  t o  e v a l u a t e  t h e  
s p a t i a l  and p o s s i b l y  temporal  d i s t r i b u t i o n  o f  ceramic  a r t i f a c t s  and d e f i n e  
t h e i r  r e l a t i o n s h i p  t o  o t h e r  c u l t u r a l  m a n i f e s t a t i o n s .  Vertical provenience was 
d e f i n e d  by bo th  10  cm l e v e l  and e l e v a t i o n  of  t h e  t o p  and base  o f  each l e v e l .  
H o r i z o n t a l  p roven ience  was l i s t e d  by 1 by 1 m g r i d  u n i t s  de f ined  by t h r e e  d i g i t  
nor th-south ,  eas t -west  c o o r d i n a t e s .  Ceramic a r t i f a c t s  were numbered 
s e q u e n t i a l l y  w i t h i n  each  site. Each art ifact  was measured u s i n g  a v e r n i e r  
c a l i p e r  w i t h  l e n g t h  and wid th  measured t o  t h e  n e a r e s t  millimeter and t h i c k n e s s  
measured t o  t h e  t e n t h  millimeter. 

The first o b j e c t i v e  o f  t h e  a n a l y s i s  was t h e  d e t e r m i n a t i o n  o f  v e s s e l  form. An 
a t t e m p t  was made t o  p l a c e  each  a r t i f a c t  i n t o  a f u n c t i o n a l  ca tegory,  i.e., jar, 
bowl o r  o t h e r .  The c l a s s i f i c a t i o n  o f  v e s s e l  form and t h e  r a t i o  01 jar v e r s u s  
bowl forms w i t h i n  each  ce ramic  t y p e  can  p rov ide  f u n c t i o n a l  in fo rmat ion  u s e f u l  
f o r  d e t e r m i n i n g  t h e  t y p e  and range  of a c t i v i t i e s  performed a t  each l o c a l e .  The 



determina t ion  of v e s s e l  form was made l a r g e l y  on t h e  b a s i s  o f  s u r f a c e  t r e a t -  
ment. The c r i t e r i o n  used f o r  t h i s  e v a l u a t i o n  was t h e  presence of s u r f a c e  
smoothing, p o l i s h  o r  decora t ion .  For example, a sherd  w i t h  a smoothed ex t e r io ' r  
and a rough i n t e r i o r  would be c l a s s i f i e d  as a jar form. A pol i shed  s u r f a c e  
took precedence over  a smoother o r  p l a i n  s u r f a c e ,  t h e r e f o r e  i f  a sherd  was 
smoothed on one o r  both s u r f a c e s  bu t  po l i shed  on only  one s u r f a c e  it would be 
c l a s s i f i e d  accord ing  t o  t h e  po l i shed  sur face .  And f i n a l l y ,  a pa in t ed  o r  
decora ted  s u r f a c e  took precedence over  a l l  o t h e r  forms of  s u r f a c e  t r ea tmen t  i n  
t h e  de t e rmina t ion  of v e s s e l  form. I n  many cases t h e  small s i z e  of  t h e  she rds  
and presence o f  one o r  more eroded s u r f a c e s  made t h e  de t e rmina t ion  of v e s s e l  
form impossible .  Many more she rds  e x h i b i t e d  two i d e n t i c a l  s u r f a c e s ,  i .e. ,  both 
s u r f a c e s  smoothed o r  pol ished which excluded them from c l a s s i f i c a t i o n .  Those 
she rds  which could not  con f iden t ly  be placed w i t h i n  t h e  jar o r  bowl c a t e g o r i e s  
were c l a s s i f i e d  as undetermined form. R i m  form was monitored u s i n g  wall l i p  
d i r e c t i o n  and l i p  s t y l e  de r ived  from t h e  method e s t a b l i s h e d  by Colton 
(1953:44). The degree of  c u r v a t u r e  of  rims was monitored and t h e  d iameter  
es t imated  t o  determine v e s s e l  s i z e  and capac i ty .  

The second o b j e c t i v e  of t h e  a n a l y s i s  was t o  d e f i n e  t h e  s u r f a c e  t r ea tmen t  of  
both t h e  i n t e r i o r  and e x t e r i o r  of each sherd.  A series of v a r i a b l e s  were 
monitored which p e r t a i n  t o  s u r f a c e  t rea tment .  Each s u r f a c e  was first classi- 
f i e d  a s  p l a i n ,  cor ruga ted  o r  decorated.  Those s u r f a c e s  c l a s s i f i e d  as p l a i n  
were f u r t h e r  d iv ided  i n t o  rough o r  snoathed p l a i n  s u r f a c e s .  Corrugated 
s u r f a c e s  were c l a s s i f i e d  accord ing  t o  t h e  t ype  and wid th  of  cor ruga t ions .  
Decorated s u r f a c e s  were def ined  by p a i n t  and/or  s l i p  c o l o r  t ype  and l o c a t i o n s .  
I n  a d d i t i o n  t o  t h i s  i n i t i a l  d e s c r i p t i o n  each s u r f a c e  was examined microscopi- 
c a l l y  f o r  t h e  presence of po l i sh .  Munsell c o l o r s  were a l s o  recorded on both 
t h e  i n t e r i o r  and e x t e r i o r  su r f aces .  

The t h i r d  o b j e c t i v e  was t h e  e v a l u a t i o n  of t h e  m a t e r i a l  used i n  t h e  manufacture 
of  p o t t e r y ,  i.e., c l a y  o r  p a s t e  and temper. A co rne r  of  each sherd  was snapped 
o f f  and t h e  f r e s h  break was examined u s i n g  a 30x b inocu la r  microscope. Pas t e  
was c l a s s i f i e d  by Munsell c o l o r  and temper c l a s s i f i e d  by minera l  c o n s t i t u e n t s  
and c r y s t a l  s i z e  and shape. Table  A2.2 i n  the Ceramic Appendix d e f i n e s  temper 
groupings and lists ceramic t ype  c h a r a c t e r i s t i c s  of each group. Table  5.1 
shows t h e  breakdown of  ceramic t y p e s  by temper type. 

The f i n a l  o b j e c t i v e  o f  t h e  a n a l y s i s  was t o  a t tempt  t o  p l a c e  each sherd  i n t o  an  
e x i s t i n g  t y p o l o g i c a l  c l a s s i f i c a t i o n .  T h i s  assessment  proved t o  be d i f f i c u l t  
f o r  a number o f  reasons.  The f a c t o r s  which made t h e  de t e rmina t ion  of  v e s s e l  
form d i f f i c u l t  , i. e. , small she rd  s i z e ,  and damaged o r  und iagnos t i c  su r f aces ,  
a l s o  a f f e c t  t h e  de te rmina t ion  of  ceramic type. 

There a r e  a l s o  numerous problems i n h e r e n t  i n  t h e  e x i s t i n g  t y p o l o g i c a l  c l a s s i f i -  
c a t i o n  of brownware ceramics. Browmare s h e r d s  which appear  n e a r l y  i d e n t i c a l  
have been g iven  l o c a l  d e s i g n a t i o n s  o f t e n  based on a s i n g l e  a t t r i b u t e  such a s  
temper. Brownware t ypes  recovered from ENM 10230 and ENM 10418 i n c l u d e  Jornada  
Brown, El  Paso Brown, Roswell Brown, and South Pecos Brown. The i d e n t i f i c a t i o n  
of Roswell Brown and South Pecos Brown was made l a r g e l y  on t h e  b a s i s  o f  diag- 
n o s t i c  tempering m a t e r i a l  (Table  A2.2). To d a t e  no d i f f e r e n t i a t i o n  has  been 
made between t h e  tempering m a t e r i a l  used i n  Jornada  Brown and El  Paso Brown. 
The c r i t e r i o n  g e n e r a l l y  used t o  d i f f e r e n t i a t e  t h e  two brownware t y p e s  is based 
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on s u r f a c e  po l i sh :  Jornada Brown e x h i b i t s  p o l i s h  and El Paso Brown i s  unpol- 
ished. While t h e  d i s t i n c t i o n  between t h e s e  types  could be made wi th  some 
confidence on t h e  subsur face  material, t h e  s u r f a c e  a r t i f a c t s  presented  some 
problem. Brownware she rds  are c h a r a c t e r i s t i c a l l y  s o f t ,  f r i a b l e ,  and vu lne rab le  
t o  e r o s i o n  and weathering,  a problem which is magnified by t h e  a c t i v e  dune 
s i t u a t i o n  p re sen t  a t  t h e  s i t e  l o c a t i o n s .  S ince  it is impossible  t o  determine 
i f  t h e s e  unpolished s u r f a c e  ceramics were ever  pol i shed ,  they were c l a s s i f i e d  
as undetermined brownwares. The pa in ted  and cor rugated  she rds  presented l i t t l e  
problem i n  typing.  Jornada Black-on-brown, Jornada Corrugated, San Andres 
Red-on-terracotta,  and Chupadero Black-on-white were e a s i l y  i d e n t i f i a b l e  based 
on d i a g n o s t i c  a t t r i b u t e s .  

The d a t a  der ived  from t h e  a t t r i b u t e  a n a l y s i s  was subjec ted  t o  a program of 
i n t e n s i v e  c r o s s  t a b u l a t i o n  us ing  t h e  Un ive r s i t y  of  New Mexico's computer 
f a c i l i t i e s .  V i r t u a l l y  every p o s s i b l e  r e l a t i o n s h i p  was examined wi th  t h e  
r e s u l t s  showing va ry ing  degrees  of  s i g n i f i c a n c e .  The fo l lowing  d i scuss ion  w i l l  
be o r i en t ed  toward an  examination o f  t h e  r e l a t i o n s h i p  between v a r i a b l e s  which 
y i e l d  s i g n i f i c a n t  in format ion  on v e s s e l  form, s u r f a c e  t rea tment ,  ceramic 
typology, and e lements  o f  manufacture. 

The first series of r e l a t i o n s h i p s  t o  be examined d e a l t  w i th  v e s s e l  form. 
Several  gene ra l  s t a t emen t s  can be made concerning t h e  range of v e s s e l  forms 
occurr ing  on t h e  s i t e s .  The most s t r i k i n g  obse rva t ion  is t h e  r a t i o  o f  bowl t o  
jar forms: 1 t o  3.76 i n  t h e  combined c o l l e c t i o n .  The assemblage from ENM 10418 
e x h i b i t s  a r a t i o  of  1 t o  3 wi th  15 bowl fragments (15.8%),  45 j a r  f ragments  
(47.351, and 35 u n i d e n t i f i e d  fragments  (36.8%). The assemblage from ENM 10230 
e x h i b i t s  a r a t i o  of  1 t o  5.7 w i th  6 bowl fragments  (6.751, 34 jar fragments  
(37.7$), and 50 u n i d e n t i f i a b l e  fragments  (55.5%). The breakdown of ceramic 
type by v e s s e l  form can be seen i n  Table 5.2. Both s i tes  d i s p l a y  a wider  range 
of ceramic t y p e s  w i t h i n  t h e  jar forms than  w i t h i n  t h e  bowl forms. 

The assemblage from ENM 10418 i n c l u d e s  fragments of  bowl and jar forms of f o u r  
ceramic types :  Jornada  Brown, Roswell Brown, San Andres Red-on-terracotta,  and 
El Paso Brown. Jar fragments of  Chupadero Black-on-white and Chupadero White- 
ware are a l s o  included.  The assemblage from ENM 10230 inc ludes  fragments  o f  
bowl and jar forms of on ly  one ceramic type ,  Jornada Brown. I n  a d d i t i o n  jar 
fragments of Roswell Brown, Jornada Corrugated and Jornada Black-on-plain were 
a l s o  recovered. The r e l a t i o n s h i p  between v e s s e l  form and temper can be seen  i n  
Table 5.3. 

The d i f f e r e n c e  between t h e  r a t i o s  of bowl t o  jar forms may r e f l e c t  c e r t a i n  
func t iona l  d i f f e r e n c e s  between t h e  two sites. The f a c t  t h a t  t h e  percentage of 
bowls t o  jars i s  twice as high on ENM 10418 than  on ENM 10230 may i n d i c a t e  a 
more permanent s e t t l e m e n t  w i th  a wider  range of  a c t i v i t i e s  a t  ENM 10418. The 
high frequency of j a r  forms a t  ENM 10230 appears  t o  i n d i c a t e  l i m i t e d  range of 
a c t i v i t i e s  o r i e n t e d  toward food g a t h e r i n g  and processing.  Fu r the r  evidence of 
t h i s  hypothes is  is  t h e  nea r  absence o f  decora ted  wares a t  ENM 10230. 

Eleven r i m  s h e r d s  were recovered from ENM 10418 r ep resen t ing  11.7% of  t h e  s i t e  
assemblage. Ten of  t h e  r i m  s h e r d s  were c l a s s i f i e d  a s  d i r e c t  and one Jornada 
Brown sherd was c l a s s i f i e d  a s  a s t r o n g  f lare  (see P l a t e  5 .1) .  Direct rims are 
considered common throughout  t h e  brownware period (A.D. 900 t o  1350) w i th  a 



Table 5.2 
Breakdown of Ceramic Type by Vessel  Form 

San Andrea Chupadero South Jornada Jornada 
Jornada Roswell Red-on- Black-on- Pecos Chupadero Corru- Black- El Paso 

Undetermined Brown Brown E r a c o t  t a  --White Brotm Whiteware gated on-plain Brown TOTAL 

ENM 10418 

Undetermined 0 8 13 0 0 1 4 0 0 9 3 5 
Vessel  Form (29.6%) (43.3%) (100%) (66.6%) (66.6%) (36.9%) 

Jar Forms 0 13 15 5 8 0 2 0 0 2 45 
(48.1%) (50.0%) (45.5%) (100%) (33.3%) (16.6%) (47.3%) 

Bowl Forms 0 6 2 6 0 0 0 0 0 1 15 
(22.2%) (6.7%) (54.5%) (8.3%) (15.8%) 

I Total  0 27 30 11 8 1 6 0 0 12 9 5 

ENM 10230 

Undetermined 44 5 1 0 0 0 0 0 0 0 50 
(61.9%) (35.7%) (33.3%) (55.6%) 

Jar Forms 26 4 2 0 0 0 0 1 1 0 3 4 
(36.6%) (28.6%) (66.6%) (100%) ( 100%) (37.7%) 

Bowl Forms 1 5 0 ,  0 0 0 0 0 0 0 6 
(1.4%) (35.7%) (6.7%) 

Total  7 1 14 3 0 0 0 0 1 1 0 90 



Temper 
Group 1 

ENM 10418 

Undetermined 4 
Vessel Form (50%) 

Jar Forms 4 
(50%) 

Bowl Forms 0 

Total 8 

ENM 10230 

Table 5.3 
Breakdown of  Temper Type by Vessel Form 

Temper Temper Temper Temp e r Temper 
Group 2 Group 3 Group 4 Group 5 Group 6 

Temper Temper 
Group 7 Group 8 

Temper 
Group 

Undetermined 2 0 9 1 0 0 1 19 0 0 
Vessel Form (64.5%) (52.9%) (20%) (100%) (54.3%) 

Jar Forms 7 7 3 0 1 0 16 0 0 
(22.6%) (41 .I%) (60% (100%) (45.7%) 

Bowl Forms 4 1 1 0 0 0 0 0 0 
(12.9%) (5.9%) < 20% -- 

Total 3 1 17 5 0 0 1 3 5 0 0 



s t r o n g  f l a r e  b e i n g  in t roduced  n e a r  t h e  end of  t h e  pe r iod  (A.D.  1150 t o  1350).  
S i m i l a r  r i m  fo rms  have been noted on a number o f  t h e  s h e r d s  from t h e  Crocket,t. ' 
Canyon s i t e  (LA 2315) on t h e  Rio Bonito.  T h i s  t r e n d  may c o i n c i d e  w i t h  t h e  
appearance  and growing p o p u l a r i t y  o f  Corona Corrugated i n  t h e  S i e r r a  Blanca 
r e g i o n  (Wiseman, p e r s o n a l  communication). 

P l a t e  5.1 
Jo rnada  Brownware R i m  Sherd ( d i r e c t )  

I n  P l a c e  (Note dep th  below p r e s e n t  ground s u r f a c e )  

Vessel t h i c k n e s s  was c o r r e l a t e d  w i t h  v e s s e l  form (Tab le  5 .4)  and ceramic type  
( T a b l e  5 .5 ) .  J a r  fo rms  were s u b s t a n t i a l l y  t h i c k e r  t h a n  bowl forrcs a t  both 
s i t e s .  ENM 10418 h a s  a mean t h i c k n e s s  of 5.91 mm f o r  .jar forms and 5.68 rnm f o r  
bowl forms. ENM 10230 h a s  a mean t h i c k n e s s  of 4.89 mm f o r  j a r  forms and 5.23 
mm f o r  bowl forms. The most r e l i a b l e  ceramic t y p e s  f o r  t h e  e v a l u a t i o n  of  
temporal  framework a r e  t h e  brownware groups.  Mean w a l l  t h i c k n e s s e s  ?or  ENH 
10418 a r e  El Paso Brown (5.58 mm), Jornada Er-okir (5.85 m m )  and U n d i f f e r e n t i a t e d  
Brown (5.71 mm). Mean w a l l  t h i c k n e s s e s  f o r  ENM 10230 a r e  Jornada Erowz (4.98 



mm) and Undi f fe ren t ia ted  Brown (4.50 mm). Comparisons o f  t h e s e  were made t o  
r i m  forms and wall t h i c k n e s s  w i t h  t h e  t e n t a t i v e  s e r i a t i o n  developed f o r  El Paso 
Brown i n  t h e  Hueco Bolson l o c a t e d  east and no r th  o f  El Paso, Texas (Whalen 
1978:58-70). That s tudy i n d i c a t e d  t h a t  wa l l  t h i ckness ,  r i m  form and s u r f a c e  
t rea tment  o f  El Paso Brown v e s s e l s  changed through time. " E a r l i e r  El Paso 
Brown v e s s e l s  seem t o  be both sma l l e r  and t h i c k e r  wal led  than  any of  t h e i r  
successors .  Mean v e s s e l  wa l l  t h i c k n e s s  f o r  a sample o f  100 body s h e r d s  is 5.6 
mm (s.d. = 1.1)" (Whalen 1978:59-60). L a t e r  El Paso Brown appea r s  t o  decrease  
i n  v e s s e l  wall th ickness .  Mean wall t h i c k n e s s  i s  5.0 mm (s. d. = .09 i n  a 
sample of 100 sherds.  Radiocarbon d a t e s  obta ined  i n  t h e  e a s t e r n  Hueco Bolson 
suggest  d a t e s  of  A.D. 400 t o  700 f o r  t h e  earlier E l  Paso Brown and A.D. 1100 t o  
1350 f o r  t h e  later v a r i a n t  (Whalen 1978:63). The d a t e s  f o r  t h e  e a r l y  v a r i a n t  
are s u b s t a n t i a l l y  earlier than  t h e  A.D. 900 t o  1300 range pos tu l a t ed  by J e l i n e k  
( 1967 ) and Runyan and Hedrick ( 1973 1. Assuming t h a t  t h e  t e n t a t i v e  developmen- 
tal sequence developed by Whalen is v a l i d  beyond t h e  Hueco Bolson and app l i -  
c a b l e  t o  t h e  WIPP p r o j e c t  a r e a ,  we can  s p e c u l a t e  t h a t  a p o r t i o n  of  t h e  ceramic 
assemblage from ENM 10418 r e p r e s e n t s  a n  earlier occupat ion  than  ENM 10230. 

Table 5.4 
Breakdown o f  Vessel Thickness  by Vessel Form 

(Di f f e rence  of  Means) 

Standard 
Mean - N Deviation Mode/Cases T Score 

Undetermined 
Vessel Form 

ENM 10418 
ENM 10230 

J a r  Forms 
ENM 10418 
ENM 10230 

Bowl Forms 
ENM 10418 
ENM 10230 

Jornada Brown 
ENM 10418 
ENM 10230 

Roswell Brown 
ENM 10418 
ENM 10230 

5.71 mm 3 5 .736 6/6 7.716 
4.51 mm 50 .89 5/ 6 s i g  > .001 

5.91 mm 4 5 .849 5.5/6 4.98 
4.89 mm 34 .94 6.3/4 s i g  > .001 

5.68 mm 15 .480 5 & 6/3 1.50 
5.23 mm 6 .80 4.9/2 n o t  s i g  

Table 5.5 
Ceramic Type by Vessel Thickness  

(D i f f e rence  o f  Means) 

Standard 
Mean - N Deviation Mode/Cases 

5.85 mrn 27 .55 6/6 4.62 
4.98 mm 14 .57 4.9/3 s i g  > .001 

5.92 mm 3 0 .5 1 6/8 5.32 
4.07 mm 3 .90 s i g  > .001 



Table  5.5 ( c o n t i n u e d )  
Ceramic Type by Vessel Thickness  

( D i f f e r e n c e  o f  Means) 

S tandard  
Mean - N D e v i a t i o n  -s T Score  

San Andres 
Red-on- terracot ta  

ENM 10418 5.69 mm 11 .611 5.1 8 5.5/2  
ENM 10230 

Chupadero Black- 
on-white 

ENM 10418 5.8 mm 14 
ENM 10230 

South Pecos Brown 
ENM 10418 5 mm 1 
ENM 10230 

Chupadero Whiteware 
ENM 10418 5.8 mm 14 
ENM 10230 

Corrugated J o r n a d a  
ENM 10418 
ENM 10230 

Jornada  Black- 
on-pla in  

ENM 10418 
ENM 10230 

El Paso Brown 
ENM 10418 
ENM 10230 

U n d i f f e r e n t i a t e d  
Brownware 

ENM 10418 
ENM 10230 

6.55 
s i g  > .001 

Tempering material was perhaps  t h e  s i n g l e  most impor tan t  f a c t o r  i n  t h e  determi- 
n a t i o n  of ceramic  type.  The r e l a t i o n s h i p  between temper t y p e  and ceramic t y p e  
c a n  be s e e n  i n  Table  A2.2. Temper was c l a s s i f i e d  i n t o  broad groups  w i t h  
v a r i a n t s  l i s t e d  f o r  each group. The term ' temper g r o u p r  a s  used h e r e  s u g g e s t s  
a c o m p o s i t i o n a l l y  unique rock  t y p e  o b t a i n e d  from a s o u r c e  and emp!-yed as a 
tempering a g e n t  i n  t h e  manufacture  o f  p o t t e r y .  The d i f f e r e n t i a l  usage o f  t h e  
v a r i o u s  temper t y p e s  may r e f l e c t  s p a t i a l ,  c u l t u r a l  o r  random s e l e c t i o n  o f  
temper ing r e s o u r c e s .  The ceramic type  showing t h e  most v a r i a t i o n  o f  tempering 



m a t e r i a l  is  Jornada Brown. A s i g n i f i c a n t  d i f f e r e n c e  can be seen  i n  t h e  propor- 
t i o n s  of  t h e  v a r i o u s  temper v a r i a n t s  of  temper group between t h e  two si tes.  
The dominant tempering m a t e r i a l  used i n  Jornada  Brown a t  ENM 10418 i s  temper 
v a r i a n t  2 occu r r ing  i n  74% of  t h e  she rds  a s  opposed t o  14% a t  ENM 10230. The 
dominant tempering m a t e r i a l  f o r  Jornada  Brown a t  ENM 10230 is v a r i a n t  1 repre-  
sen ted  i n  57% of  t h e  she rds  a s  opposed t o . 1 8 1  a t  ENM 10418. Temper v a r i a n t s  3 
and 7 occur  i n  r e l a t i v e l y  equal  p ropor t i ons  a t  t h e  two sites. The v a r i a t i o n  i n  
t h e  p ropor t i ons  o f  tempering m a t e r i a l  may be a t t r i b u t a b l e  t o  temporal v a r i a b i -  
l i t y  between si tes,  u t i l i z a t i o n  o f  d i f f e r e n t  r e sou rce  a r e a s  o r  pos s ib ly  u t i l i -  
z a t i o n  by d i f f e r e n t  groups o r  bands. 

Roswell Brown was tempered exc lus ive ly  w i t h  temper v a r i a n t  3 on both sites. 

San Andres Red-on-terracotta occur red  only  on ENM 10418 where a wide range of 
tempering material was noted. Two v a r i a n t s  o f  temper group 2 a r e  inc luded ,  
temper v a r i a n t  5 represen ted  i n  45% of  t h e  she rds  and temper v a r i a n t  8 repre-  
sen ted  i n  18% of t h e  sherds .  Two v a r i a n t s  of  temper group 1 were a l s o  
included.  Temper v a r i a n t s  2 and 7 were each r ep re sen t ed  i n  18% o f  t h e  San 
Andres sherds .  

Chupadero Black-on-white and Chupadero Whiteware occur  only on ENM 10418 and 
a r e  tempered exc lus ive ly  w i t h  temper v a r i a n t s  4 and 9 of  temper group 4. 

South Pecos Brown was r ep re sen t ed  by only  one sherd on ENM 10418 which was 
tempered w i t h  temper v a r i a n t  5 of  temper group 2. 

Corrugated Jornada  and Jornada  Black-on-brown were each represen ted  by one 
sherd  on ENM 10230. The Corrugated Jornada  sherd  was tempered w i t h  temper 
v a r i a n t  5 o f  temper group 2, and t h e  Jornada  Black-on-brown was tempered w i t h  
v a r i a n t  1 of  temper group 1. 

El Paso Brown was i d e n t i f i e d  on ly  on ENM 10418 where 75% of  t h e  s h e r d s  were 
tempered w i t h  v a r i a n t  1 and 25% of  v a r i a n t  2 of  temper group 1. 

The l a r g e  popula t ion  of u n d i f f e r e n t i a t e d  brownware she rds  recovered from ENM 
10230 a r e  tempered w i t h  approximately t h e  same r a t i o s  of  temper v a r i a n t s  1 ,  2,  
6 and 7 a s  t h e  Jornada  Brown. One except ion  i s  t h a t  a h ighe r  p ropor t i on  o f  
temper v a r i a n t  7 was found i n  t h e  u n d i f f e r e n t i a t e d  she rds  t han  t h e  Jornada  
Brown (47% t o  14%).  

The assessment  of  t h e  temporal span of  t h e  two sites based on t h e  ceramic 
assemblages i n d i c a t e s  a p o s s i b l e  range of  1,150 years .  Th i s  range  i s  from t h e  
e a r l i e s t  proposed d a t e  o f  El Paso Brown (A.D. 400) t o  t h e  t e rmina t ion  d a t e  f o r  
Chupadero Black-on-white (A.D. 1450). A d e t a i l e d  d i s cus s ion  of  p ro j ec t ed  d a t e s  
of occupat ion  based on t h e  a s s o c i a t i o n  o f  ceramic a r t i f a c t s ,  d i a g n o s t i c  projec-  
t i l e  p o i n t s ,  and radiocarbon d a t e s  can be found i n  Chapter  8. Although i t  i s  
d i f f i c u l t  t o  a s s i g n  d a t e s  t o  t h e  brownware ceramics,  c e r t a i n  o t h e r  t ypes  
provide t i g h t e r  d a t i n g  p o t e n t i a l .  

Chupadero Black-on-white came i n t o  e x i s t e n c e  around A.D. 1150. The product ion 
a r e a  f o r  Chupadero Black-on-white is cen te red  around Chupadero Mesa i n  c e n t r a l  
New Mexico, i n  p o r t i o n s  of  t h e  no r the rn  Tularosa  Basin and t h e  upper  Jornada  



d e l  Muerto. T h i s  t y p e  may have a l s o  been manufactured n e a r  t h e  Rio Grande 
between S e l e n  and Socorro  (Hayes 1977: 1 ) .  Its t y p e  s i te  is Gran Quivera ,  Hew 
Mexico (Human Systems Research 1973a).  Chupadero Black-on-white h a s  been more 
f i r m l y  d a t e d  a s  a t r a d e  p roduc t  t h a n  i n  a n  ind igenous  con tex t .  It appears  as 
e a r l y  a s  A.D. 1150 and l as t s  u n t i l  a t  least A.D. 1400 ( B r e t e r n i t z  1966:58). It 
a p p e a r s  t h a t  t h e  t y p e  first became e s t a b l i s h e d  throughout  t h e  n o r t h e r n  s e c t i o n  
o f  t h e  Tu la rosa  Bas in  t h e n  q u i c k l y  sp read  i n t o  t h e  s o u t h e r n  brownware a r e a s  
(Knight  1980 1. Smiley,  S tubbs ,  and B a n n i s t e r  ( 1953 :58 have suggested a post-  
Spanish c o n t a c t  t e r m i n a t i o n  d a t e  f o r  Chupadero Black-on-white of  about A.D. 
1675. I n  s o u t h e a s t e r n  New Mexico, i t  h a s  been sugges ted  t h a t  t h e  t y p e  i s  no 
l o n g e r  p r e s e n t  i n  t h e  area (Lea and Eddy Count ies )  by t h e  proposed Ochoa phase,  
approx imate ly  A.D. 1300 t o  1450 (Cor ley  1965:36). 

E s t a b l i s h e d  d a t e s  f o r  San Andres Red-on- terracot ta  i n d i c a t e  t h e  t y p e  was 
contemporaneous w i t h  Chupadero Black-on-white (approximately  A.D. 1100 t o  
1300). A s  i n  t h e  c a s e  o f  Chupadero Black-on-white, i t  is bel ieved t h a t  San 
Andres Red-on- terracot ta  first became e s t a b l i s h e d  i n  t h e  n o r t h e r n  Tula rosa  
Bas in ,  t h e n  spread  q u i c k l y  southward. The t y p e  s i t e  f o r  San Andres Red-on- 
t e r r a c o t t a  is HSR 702-1, Dona Ana County, New Mexico. The emergence of  t h i s  
t y p e  a p p e a r s  t o  correspond w i t h  t h e  Three Rivers  and San Andres phases o f  t h e  
Northern J o r n a d a  Branch o f  t h e  Mogollon (Lehmer 1948:88-89). San Andres 
resembles  t h e  la ter  Three R i v e r s  Red-on- terracot ta  and probably e x i s t e d  a s  a 
somewhat p a r a l l e l  ware, a c c o r d i n g  t o  Mera and S t a l l i n g s  (1931:4).  

E l  Paso Black-on-brown Bichrome s t y l e s  a r e  cons idered  uncommon and a r e  be l i eved  
t o  be  f o r e r u n n e r s  o f  E l  Paso Polychrome. I n d i c a t i o n s  a r e  t h a t  t h e s e  s t y l e s  had 
a n  ex t remely  s h o r t  p e r i o d  of  e x i s t e n c e  ( i . e . ,  A.D. 1000 t o  1100).  Los Tules  is 
t h e  t y p e  s i te  f o r  t h e  E l  Paso Bichrome s t y l e s .  

The p r e s e n c e  o f  Chupadero Black-on-white and San Andres Red-on-terracotta 
s h e r d s  on ENM 10418 i n d i c a t e s  a l a t e  occupa t ion  d a t e  o f  A.D. 1100 t o  1300. The 
s i n g l e  Jo rnada  Black-on-brown s h e r d  recovered from ENM 10230 i n d i c a t e s  a n  
o c c u p a t i o n  d a t e  o f  A.D. 1000 t o  1100. Although no Chupadero Black-on-white 
ce ramics  were inc luded  i n  t h e  sample from ENM 10230, two Chupadero Black-on- 
w h i t e  j a r  f ragments  were noted on t h e  p o r t i o n  of  t h e  s i t e  impacted by well pad 
c o n s t r u c t i o n .  

C e r t a i n  o u t s i d e  f a c t o r s  may have cond i t ioned  t h e  n a t u r e  of  t h e  assemblage. 
Probably  t h e  s i n g l e  most i m p o r t a n t  f a c t o r  a f f e c t i n g  t h e  assemblage i s  t h e  human 
element.  I n t e r v i e w s  w i t h  l o c a l  landowners and c o l l e c t o r s  i n d i c a t e  t h a t  a l l  
t h r e e  o f  t h e  s i t e s  have been c o l l e c t e d  i n t e n s i v e l y  o v e r  a l o n g  per iod o f  time. 
ENM 10230 h a s  been e s p e c i a l l y  v u l n e r a b l e  due t o  i ts  l o c a t i o n  on a h i g h l y  
v i s i b l e  r i d g e t o p .  During t h e  s h o r t  time t h e  f i e l d w o r k  was underway we had 
numerous v i s i t s  from c o l l e c t o r s  whc have been c o l l e c t i n g  o f f  t h e  s i t e  f o r  
y e a r s .  Although ENM 10418 and ENM 10222 a r e  l e s s  v i s i b l e  they  have a l s o  been 
h e a v i l y  impacted by c o l l e c t o r s .  

E r o s i o n a l  f a c t o r s  may a l s o  p l a y  2r-1 important  r o l e  i n  c o n d i t i o n i n g  t h e  assem- 
b lage .  R a t e r i a l  exposed on t h e  s u r f a c e  over  a n  extended per iod of  time may 
have t h e i r  s u r f a c e  c h a r a c t e r i s t i c s  a l t e r e d .  T h i s  can  be evidenced by examining 
t h e  topograph ic  and p h y s i o l o g i c a l  s e t t i n g s  of t h e  sites. ENM 10230 is s i t u a t e d  
on a h igh  r i d g e t o p  i n  a n  a c t i v e  dune s i t u a t i o n  w h i l e  ENM 10418 is l o c a t e d  on a 



g e n t l y  r o l l i n g  p l a i n  i n  a  s t a b i l i z e d  dune formation.  The c o n t i n u a l  s andb la s t -  
i n g  of  a r t i f a c t s  i n  an  a c t i v e  dune s i t u a t i o n  w i l l  alter s u r f a c e  c h a r a c t e r i s t i c s  
a s  evidenced by t h e  high percentage o f  u n i d e n t i f i e d  brownwares on  ENM 10230. 
A t t r i b u t e s  such  as po l i shes ,  s l i p p e d  o r  pa in ted  s u r f a c e s  may be und i s t i ngu i sh -  
ab le .  Another a t t r i b u t e  which may be a l t e r e d  by exposure  is sherd  s i z e  and 
th ickness .  The c o n t i n u a l  exposure t o  wind, r a i n  and tempera ture  change may 
account  f o r  t h e  s m a l l  s i z e  and consequent ly  t h e  number o f  ceramics. It is hard  
t o  determine t o  what degree  t h i s  exposure h a s  a f f e c t e d  v e s s e l  th ickness .  The 
lower mean v e s s e l  t h i c k n e s s  on ENM 10230 may be p a r t i a l l y  o r  completely a t t r i b -  
u t a b l e  t o  e r o s i o n a l  processes .  



Chapte r  6 

LITHICS AND GROUND STONE 

Lee Heinsch, J. S teven  Meyer, and Kenneth J. Lord 

INTRODUCTION 

T e s t  e x c a v a t i o n s  on t h r e e  p r e h i s t o r i c  s i t e s  l o c a t e d  w i t h i n  t h e  WIPP a r e a  
y i e l d e d  s t o n e  a r t i f a c t s  manufactured from a v a r i e t y  o f  raw materials. Ana lys i s  
o f  t h e s e  a r t i f a c t s  was approached through a format  des igned t o  o b t a i n  informa- 
t i o n  abou t  t h e  t e c h n o l o g i c a l  p rocedures  used i n  t h e  p roduc t ion  o f  t h e s e  ar t i -  
f a c t s .  On t h e  b a s i s  o f  v a r i a b i l i t y  i n  t h e  a r t i f a c t  assemblages i n t r a -  and 
i n t e r s i t e  d i f f e r e n c e s  among t h e  assemblages  could  be p o s t u l a t e d .  S tone  arti- 
facts r e p r e s e n t  a p a r t i a l  r e c o r d  o f  p a s t  human behavior.  Through a n a l y s i s  o f  
t h e s e  a r t i f a c t s  e m p i r i c a l  d a t a  can  be genera ted  t o  h e l p  determine t h e  p rocesses  
u n d e r l y i n g  t h e i r  manufacture ,  d e p o s i t i o n ,  and use. 

CHIPPED STONE 

OBJECTIVES 

The a n a l y s i s  o f  l i t h i c  m a t e r i a l s  recovered from t h e  WIPP s tudy  a r e a  was 
designed t o  meet s e v e r a l  major  goa l s .  The first g o a l  was t o  a t t e m p t  t o  d e t e r -  
mine t h e  v a r i a b i l i t y  p r e s e n t  i n  t h e  l i t h i c  r e d u c t i o n  t e c h n o l o g i e s  and trajec- 
t o r i e s  employed by t h e  p r e h i s t o r i c  p o p u l a t i o n s  i n  t h e  s tudy  a r e a  i n  t h e  manu- 
f a c t u r e  o f  s t o n e  t o o l s .  Analyses were b u i l t  on  t h e  p ioneer ing  work o f  C r a b t r e e  
(1966) and Bordes  (19691, and 12 a t t r i b u t e s  were used i n  a n  a t t e m p t  t o  d i s t i n -  
g u i s h  d i f f e r e n c e s  i n  r e d u c t i o n  strategies through time. The a n a l y t i c a l  format  
and a g l o s s a r y  o f  terms are provided i n  Appendix 3. The second g o a l  was t o  
de te rmine  t h e  v a r i a b i l i t y  i n  material t y p e  s e l e c t i o n ,  p a r t i c u l a r l y  whether 
c e r t a i n  material t y p e s  were s e l e c t e d  for  t a s k  s p e c i f i c  t o o l s  and i f  material 
t y p e  s e l e c t i o n  v a r i e d  through time. The a v a i l a b i l i t y  o f  l i t h i c  r e s o u r c e s  i n  
t h e  r e g i o n  was t a k e n  i n t o  c o n s i d e r a t i o n .  

ANALYTICAL APPROACH 

The main purpose  o f  t h i s  a n a l y s i s  was t o  e s t a b l i s h  a new way of l o o k i n g  a t  
supposedly  n o n d i a g n o s t i c  l i t h i c  d e b r i s  found on p r e h i s t o r i c  s i t e s *  i .e .* f l a k e  
f ragments ,  c o r e s ,  and a n g u l a r  d e b r i s .  The g o a l  o f  t h i s  a n a l y s i s  is t o  h e l p  
e s t a b l i s h  chronomet r ic  c o n t r o l  o f  p r e h i s t o r i c  s i t e s  through t h e  measurement o f  
a r t i f a c t  a t t r i b u t e s .  Measurement o f  d e b i t a g e  and c o r e  a t t r i b u t e s  were s e l e c t e d  
t o  moni to r  two b a s i c  r e d u c t i o n  t r a j e c t o r i e s  w i t h i n  manufactur ing s t r a t e g i e s :  
c o r e / f l a k e  r e d u c t i o n  and c o r e / b i f a c e  reduc t ion .  



A r educ t ion  t r a j e c t o r y  is  defined a s  one l i n e  of development a r i s i n g  from a  
technique  o r  set of t e chn iques  t o  move from t h e  s t a r t i n g  po in t  i n  a  manufac- 
t u r i n g  sequence t o  an  end product .  The c o r e / f l a k e  r educ t ion  t r a j e c t o r y  there-  
f o r e  would fo l low t h e  sequence o f  c o r e  t o  f l a k e  t o  f i n a l  t o o l .  The co re /b i f ace  
r educ t ion  t r a j e c t o r y  would have a  sequence o f  c o r e  t o  b i f a c i a l  c o r e  t o  b i f a c i a l  
t o o l .  

L i t h i c  a n a l y s t s  i n  t h e  p a s t  have used c r i t e r i a  such as presence o r  absence of 
c o r t e x  and a r t i f a c t  s i z e  t o  equa te  f l a k e s  w i t h  t h e  t h r e e  major s t a g e s  of  
reduc t ion :  primary, secondary,  and t e r t i a r y .  However, t h i s  methodology does 
no t  adequately recognize o r  e x p l a i n  t h e  many t r a j e c t o r i e s  and v e c t o r s  t h a t  may 
f a l l  w i t h i n  any of t h e  t h r e  major r educ t ion  s t ages .  Reduction t r a j e c t o r i e s  on 
t h e  o t h e r  hand a t tempt  t o  e x p l a i n  major d i f f e r e n c e s  i n  t h e  processes  used t o  
produce t h e  end product  of l i t h i c  reduc t ion .  I d e n t i f i c a t i o n  of  t h e  t r a j e c -  
t o r i e s  can provide v a l u a b l e  in format ion  on t h e  t ypes  o f  t o o l s  produced and t h u s  
have imp l i ca t i ons  about  t o o l  func t ion .  D i f f e r ences  i n  r educ t ion  t r a j e c t o r i e s  
may a l s o  have temporal i m p l i c a t i o n s  w i t h  t h e  c o r e / b i f a c e  t r a j e c t o r y  p o t e n t i a l l y  
r e p r e s e n t a t i v e  of  a  more Archaic- l ike r e d u c t i o n  s t r a t e g y  w h i l e  t h e  co re / f l ake  
t r a j e c t o r y  is  more l i k e  a Neoarchaic r educ t ion  s t r a t e g y  (Chapman 1982; Duran 
and Laumbach 1981). The r e c o g n i t i o n  of  t h e s e  two r e d u c t i o n  t r a j e c t o r i e s  u s ing  
a t t r i b u t e  a n a l y s i s  can  be approached u s i n g  a  h y p o t h e t i c a l  model s i m i l a r  t o  t h e  
one d isp layed  i n  F igu re  6.1. 

The first concern i n  any r educ t ion  sequence is t h e  s e l e c t i o n  of  a raw m a t e r i a l  
t h a t  w i l l  ,be  s u i t a b l e  f o r  bo th  t h e  manufacturing process  and t h e  s p e c i f i c  t a s k  
under which t h e  f i n i s h e d  product  must func t ion .  L i t h i c  manufacturing and t o o l  
use  t h e r e f o r e  may be a f f e c t e d  by t h e  a v a i l a b i l i t y ,  s i z e ,  shape,  and i n t e r n a l  
morphology o f  t h e  raw material. 

Raw m a t e r i a l s  a r e  a v a i l a b l e  i n  a v a r i e t y  of shapes and masses w i th  d i f f e r e n t  
i n t e r n a l  morphologies which make c e r t a i n  raw m a t e r i a l s  more amenable t o  
s p e c i f i c  r educ t ion  techniques.  The degree  t o  which a  g iven  c u l t u r e  o r  s o c i a l  
group adapted t h e i r  r e d u c t i o n  techniques  t o  l o c a l l y  a v a i l a b l e  m a t e r i a l s  o r  
inves ted  t i m e  and energy i n  t h e  s e l e c t i o n  and t r a n s p o r t a t i o n  o f  raw m a t e r i a l s  
t o  f u l f i l l  t h e  needs o f  t h e s e  manufactur ing techniques  may provide some i n s i g h t  
concerning t h e  degree  of s p e c i a l i z a t i o n  i n  t o o l  manufactur ing techniques.  The 
s p a t i a l  l o c a t i o n  o f  v a r i o u s  raw m a t e r i a l s  and t h e  s u i t a b i l i t y  of t h e s e  
m a t e r i a l s  f o r  p a r t i c u l a r  t a s k s  should i n d i c a t e  t h e  degree  of  movement of 
p r e h i s t o r i c  groups, t h e  amount of  e x t r a  l o c a l  t r a d e  and t h e  importance of  t h e  
s p e c i f i c  raw m a t e r i a l  f o r  s p e c i f i c  f u n c t i o n a l  u s e s  of t h e  f i n i s h e d  product.  

If t h e  source  a r e a s  o f  t h e  raw m a t e r i a l s  a r e  known, i t  may be p o s s i b l e  t o  
determine whether segments of  a  c u l t u r e  were c i r c u l a t i n g  between source  
l o c a t i o n s  o r  whether m a t e r i a l s  were being c i r c u l a t e d  between s i t e  l o c a t i o n s  a s  
end products:  prepared co re s ,  b lades ,  preforms, o r  f i n i s h e d  t o o l s .  Thus 
documentation of  raw m a t e r i a l  v a r i a b i l i t y  could be used a s  an i n d i c a t o r  of 
degree and d i r e c t i o n  o f  mob i l i t y  o f  any g iven  c u l t u r e .  

I n  summary, t e chno log ica l  behavior  can be d iv ided  i n t o  t h r e e  subse t s :  1 )  
s e l e c t i o n  and procurement o f  raw m a t e r i a l s ;  2) manufacture of t o o l s ;  and 3 )  t h e  
u se  and d i s c a r d  o f  t h e s e  t o o l s .  
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Raw Ma te r i a l  S e l e c t i o n  i n  t h e  WIPP Area 

The raw materials s e l e c t e d  f o r  t h e  manufacture of  t o o l s  i n  t h e  southwes te rn  
United S t a t e s  d i f f e r  cons ide rab ly  i n  i n t e r n a l  s t r u c t u r e ,  f r a c t u r e  cha rac t e r -  
i s t i c s  and a v a i l a b i l i t y .  M a t e r i a l s  commonly range from q u a r t z i t e s  and 
cha lcedonies  t o  a v a r i e t y  of  c h e r t s  and v o l c a n i c a l l y  de r ived  m a t e r i a l s .  A list 
of  m a t e r i a l s  encountered d u r i n g  t h e  ana lyses ,  t h e i r  d e s c r i p t i o n  and probable  
source  a r e a  is  g iven  below and i n  Appendix 3.  

Surface  c o l l e c t i o n s  and excava t ion  a t  t h e  t h r e e  p r e h i s t o r i c  sites i n  t h e  WIPP 
a r e a  y i e lded  46 d i f f e r e n t  m a t e r i a l  t y p e s  t h a t  were coliapsed i n t o  16 d i f f e r e n t  
m a t e r i a l  c l a s s e s .  The 16 classes were def ined  on t h e  b a s i s  o f  1 )  s i m i l a r  
sou rce  l o c a t i o n s  and/or  2) macroscopical ly  similar i n t e r n a l  morphology. Raw 
m a t e r i a l s  from unknown sou rces  were ca t ego r i zed  by a g r o s s  g e o l o g i c a l  term; f o r  
example, b a s a l t s  were g iven  a s e p a r a t e  a lphamet r ic  des igna t ion .  The raw 
m a t e r i a l  c l a s s e s  and t h e i r  probable  sou rce  a r e a s  a r e  l i s t e d  below. 

A. Basalt - c l o s e s t  known source  i s  approximately A0 miles no r th  o f  Roswell, 
New Mexico. 

B. O a a l l a l a  Grave ls  - c o n s i s t i n g  of c h e r t s  and  q u a r t z i t e s  w i t h  some chalce-  
don ie s  and s i l i c i f i e d  woods. They are found i n  v i r t u a l l y  t h e  e n t i r e  Pecos 
River Val ley and t h e  Llano Estacado i n  sou theas t e rn  New Mexico and wes te rn  
Texas. 

C. O a a l l a l a  O ~ a l  - found i n  t h e  Pecos River  Val ley i n  s o u t h e a s t e r n  New 
Mexico. 

D. Obsidian - source  unknown, pos s ib ly  t h e  Jemez Mountains of  no r th -cen t r a l  
N e w  Mexico. 

E. Welded Tuff - P l a i n s  of San Augustine i n  wes t -cen t ra l  New Mexico. 

F. F o s s i l i f e r a u s  Chert  - Hueco format ion  l imes tones  of sou the rn  New Mexico 
and wes te rn  Texas. 

G. Pecos - Pecos River  Val ley i n  sou theas t e rn  New Mexico. 

H. White Chert  - source  unknown. 

I. Q u a r t z i t e  Cobbles - Pecos River  Val ley and i ts t r i b u t a r i e s .  

J. San Andres Chert  - northwest  of  Roswell, New Mexico a long  t h e  Arroyo d e l  
Macho. 

K. Washington Pass Chert  - nor thwes te rn  New Mexico. 

L.  Yeso Arrovo Chert  - macroscopical ly  s i m i l a r  t o  A l i b a t e s  c h e r t ;  t h i s  c h e r t  
i s  found around t h e  canyons nea r  Yeso, New Mexico. 

M. Brown S i l i c i f i e d  Wood - Source unknown; may come from O g a l l a l a  g r a v e l s ,  
however t h e  San Juan Bas in  is  t h e  c l o s e s t  area known by t h e  au tho r .  



N. Hvdrous Quar t z  - t h e  Laguna P l a t a  reg ion  of sou theas t e rn  New Mexico. 

0. Mudstone - e a s t e r n  s l o p e s  of  t h e  Guadalupe Escarpment and t h e  Pecos River 
Valley nor th  of Roswell, N e w  Mexico. 

P. J a sue r  - source unknown. 

Mater ial  type source a r e a s  were provided by Drs. Fred Nia l s  and Phi l  She l ly  of 
Eas te rn  N e w  Mexico Univers i ty  and r ep resen t  t h e  most r ecen t  i n t e r p r e t a t i o n  o f  
l i t h i c  raw m a t e r i a l  source  a reas .  

The environmental s e t t i n g  of  t h e  WIPP a r e a  c o n t a i n s  a number of raw m a t e r i a l s  
found pr imar i ly  i n  t h e  Oga l l a l a  grave ls .  Most o f  t hese  raw ma te r i a l s  a r e  
s u i t a b l e  f o r  t h e  manufacturing t h e  l i t h i c  t oo l s .  These raw ma te r i a l s  a r e  
genera l ly  macroscopically similar and have been t r aced  t o  s p e c i f i c  l o c a l i t i e s  
which surround t h e  WIPP a r e a  a t  vary ing  d i s t a n c e s  and d i r e c t i o n s .  

Because of t h e  v a r i e t y  o f  raw m a t e r i a l s  found on t h e  s i t e s ,  i t  was hypothesized 
t h a t  each s i t e  could be a s e n s i t i v e  measure of t h e  degree of  mobil i ty  of t h e  
groups using t h e  a rea .  Di f fe rences  i n  t h e  s e l e c t i o n  of  raw ma te r i a l s  f o r  
s p e c i f i c  t o o l  types  through time was a l s o  hypothesized. A d i s t i n c t  lack  of  
formal t o o l s  on a l l  t h r e e  sites, wi th  t h e  except ion  o f  p r o j e c t i l e  points ,  and 
depos i t i ona l  c h a r a c t e r i s t i c s  a t  t h e  t h r e e  si tes made i t  v i r t u a l l y  impossible t o  
d e t e c t  occupat ional  s t r a t a .  

Since raw m a t e r i a l s  have unique s p a t i a l  d i s t r i b u t i o n s ,  t h e  kinds of ma te r i a l s  
s e l e c t e d  f o r  t o o l  manufacture can be informative about behavioral  responses of  
a given c u l t u r a l  group. One test f o r  t hese  behavioral  responses is a qua l i -  
t a t i v e  model termed t h e  d i s t a n c e  decay model (Chapman 1977; Chapman and Schut t  
1977; Bearden 1979; Gomalak and k i n s c h  1982). The model pos tu l a t e s  t h a t  a s  
t h e  d i s t a n c e  from a raw mate r i a l  source a r e a  inc reases ,  t h e  percentage of  
primary r educ t ion  decreases  and t h e  assemblages should r e f l e c t  more of t h e  
l a t e r  s t a g e s  of  reduct ion.  Furthermore, t h e  percentage of a r t i f a c t s  w i th  
co r t ex  should e x h i b i t  a nega t ive  c o r r e l a t i o n  wi th  d i s t a n c e  f o r  t h e  source 
materials. S ince  most o f  t h e  source a r e a s  a r e  no t  i n  t h e  immediate v i c i n i t y  o f  
t h e  p ro j eb t  a r e a  i t  should be poss ib l e  t o  test t h e  d i s t ance  decay model. The 
p r o j e c t  a r e a  d a t a  i n d i c a t e  t h a t  over 95% of t h e  l i t h i c  assemblage is repre- 
sented by secondary c o r e  f l a k e s ,  a s  i t  should be  i f  t h e  model is cc r r ec t .  

Fur ther  d i scuss ions  on ma te r i a l  type s e l e c t i o n  and t h e  d i s t ance  decay model 
w i l l  b e  d i scussed  on both an  i n t e r -  and i n t r a s i t e  l e v e l  i n  t h e  concluding 
po r t ions  o f  t h i s  chapter .  

Reduction S t r a t e a i e s  

The term "reduct ionn is defined a s  a set of procedures used t o  manufacture 
l i t h i c  implements from p ieces  of raw ma te r i a l  (Chapman 1977). The first s t age  
i n  any reduct ion  sequence is  t h e  s e l e c t i o n  of t h e  raw ma te r i a l  f o r  manufacture. 
This  s t a g e  w i l l  determine t h e  eventual  s i z e  and shape of t h e  end product s i n c e  
ma te r i a l  type  s i z e  d i c t a t e s  t h e  s i z e  of  t h e  end product. The piece of parent  



material is  termed a l c o r e l ,  which i n  t u r n  c a n  be reduced u s i n g  a v a r i e t y  o f  
t e c h n i q u e s .  For  t h e  purpose  o f  t h i s  a n a l y s i s  i t  was hypothes ized  t h a t  t h e  
c o r e / f l a k e  t r a j e c t o r y  would dominate t h e  assemblage as opposed t o  e i t h e r  t h e  
c o r e / t o o l  o r  c o r e / b i f a c e  t r a j e c t o r i e s  (see F i g u r e  6 .1 ) .  The c o r e / f l a k e  trajec- 
t o r y  o f  manufac tu r ing  is  o u t l i n e d  below. 

Primary Reduction: 

T h i s  refers t o  t h e  i n i t i a l  s t a g e s  o f  s t o n e  t o o l  manufacture .  The i n i t i a l  
s t a g e s  o f  r e d u c t i o n  can be recognized  as p i e c e s  o f  d e b i t a g e  de tached  from a 
core .  Pr imary r e d u c t i o n  was n o t  moni tored as a s p e c i f i c  c a t e g o r y  b u t  was 
i n f e r r e d  f o r  any a r t i f a c t  w i t h  c o r t e x  on t h e  d o r s a l  s u r f a c e .  

Secondary Reduction: 

T h i s  term refers t o  l i t h i c  d e b r i s  w i t h  c o r t e x  on  t h e  p l a t f o r m  only .  Secondary 
f l a k e s  are g e n e r a l l y  s m a l l e r  t h a n  pr imary f l a k e s  b u t  l a r g e r  t h a n  t e r t i a r y  
f l a k e s .  Again, secondary r e d u c t i o n  was n o t  moni tored d i r e c t l y ,  b u t  was d e r i v e d  
from c o r t e x  l o c a t i o n  and r e l a t i v e  s i z e  of t h e  f l a k e .  

T e r t i a r y  Reduction: 

The c r i t i c a l  v a r i a b l e  f o r  i d e n t i f i c a t i o n  of t e r t i a r y  r e d u c t i o n  d e b r i s  i s  t h e  
complete  l a c k  o f  c o r t e x .  T e r t i a r y  r e d u c t i o n  is o f t e n  a s s o c i a t e d  w i t h  p repared  
p la t fo rms .  It is o f t e n  t h e  l a s t  s t a g e  of manufac tu re  i n  fo rmal  t o o l  p r o d u c t i o n  
i n  t h e  c o r e / b i f a c e  manufac tu r ing  sequence.  It c a n  a l s o  be a s s o c i a t e d  w i t h  
secondary r e d u c t i o n  when a secondary f l a k e  i s  used as a t o o l  w i t h o u t  facial 
f l a k i n g .  T e r t i a r y  f l a k e s  u s u a l l y  r e s u l t  from i n i t i a l  s t r e n g t h e n i n g  o r  
s h a r p e n i n g  o f  a n  unmodified secondary f l a k e .  

Reduction S t e p s :  

F l i n t  knapping i s  a s u b t r a c t i v e  t echnology  by n a t u r e  and produces  a series o f  
s t a g e s  a n t e c e d e n t  t o  t h e  f i n a l  form o f  each  implement produced. I n  t h e  
extreme,  each  f l a k e  removed from a p i e c e  o f  raw material o r  c o r e  i s  a s t a g e  o f  
manufacture  (Muto 1971:111). Each knapper  h a s  a p reconce ived  i d e a  o f  t h e  shape  
and s i z e  a f l a k e  w i l l  have after  i ts  removal. Primary r e d u c t i o n  u s u a l l y  
r e q u i r e s  t h e  p r e p a r a t i o n  of a pr imary c o r e  f o r  t h e  secondary  s t a g e s  o f  manufac- 
t u r e  when t h e  s i z e  and form of t h e  f i n i s h e d  t o o l  is approximated.  F l a k e s  
removed a t  t h i s  time are r e f e r r e d  t o  as  secondary  c o r e  f l a k e s .  

Secondary f l a k e s  are produced th rough  t h e  r e d u c t i o n  o f  a pr imary c o r e .  How- 
e v e r ,  t h e  t r a j e c t o r y  o f  manufacture changes  from one o f  r e d u c i n g  t h e  pr imary 
c o r e  t o  a f i n i s h e d  t o o l  t o  t h a t  of r e d u c i n g  t h e  secondary  c o r e  i n t o  a f i n i s h e d  
t o o l  (see F i g u r e  6 .1) .  A t  t h i s  p o i n t  i n  t h e  manufac tu r ing  p r o c e s s  t h e  knapper 
h a s  a c h o i c e  o f  t r a j e c t o r i e s :  1 )  t h e  secondary f l a k e  may be used as  a t o o l  
w i t h  l i t t l e  o r  no m o d i f i c a t i o n ,  o r  2) i t  may be  m a r g i n a l l y  o r  f a c i a l l y  f l a k e d  
on e i t h e r  t h e  v e n t r a l  and /or  d o r s a l  s u r f a c e s .  Marginal  f l a k i n g  refers t o  t h e  



removal of a  f l a k e  o r  f l a k e s  along t h e  edge margin t h a t  does not exceed more 
than  one-third of  t h e  width of t h e  a r t i f a c t .  Fac i a l  f l a k i n g  refers t o  t h e  
removal of a  f l a k e  perpendicular  t o  t h e  proximal /d is ta l  a x i s  extending more 
than  one-third t h e  width of t h e  f l ake .  When only one su r f ace  of t h e  a r t i f a c t  
is  f a c i a l l y  f l aked  it is termed a uni face ,  when both su r f aces  a r e  f a c i a l l y  
f l aked  t h e  a r t i f a c t  i s  termed a b i face .  

It must b e  pointed out  t h a t  any s t a g e  of t o o l  production can be somewhat 
a r b i t r a r y  and may grade i n t o  a  s t age  above o r  below. For example, f i n i shed  
p r o j e c t i l e  p o i n t s  have been recovered with co r t ex  on p a r t s  of t h e  do r sa l  
su r f ace  which would i n d i c a t e  t h a t  t h e  p r o j e c t i l e  po in t  was manufactured from a 
primary f l ake .  

The hypothesized reduct ion  t r a j e c t o r y  f o r  broad focused hunter-gatherer groups 
would revolve  around t h e  use of secondary f l a k e s  as cores .  The reason f o r  t h i s  
seems obvious; why ca r ry  a primary co re  from place t o  place when a  secondary 
co re  i s  much l i g h t e r  and can be manufactured i n t o  a  f i n i shed  t o o l  w i th  less 
energy inves ted  i n  t r a n s p o r t a t i o n  (Lee 1968). 

S ince  it has  been pos tu la ted  t h a t  groups inhab i t i ng  t h e  WIPP a rea  were engaged 
i n  a  broad-based, hunter-gatherer  subs is tence  s t r a t e g y ,  t h e  emphasis of  t he  
a n a l y s i s  w i l l  b e  centered around t h e  core / f lake  reduct ion  t r a j e c t o r y .  A s t e p  
by s t e p  process  of  b i f ace  and uni face  manufacture from a core / f lake  reduct ion  
t r a j e c t o r y  i s  ou t l i ned  below. 

1. Removal of  t h e  co r t ex  from a primary core  t o  prepare  f o r  t h e  detachment of 
secondary f l akes .  

2. Detachment of  a  secondary f l a k e  t h a t  w i l l  approximate t h e  shape, s i z e  and 
c r o s s  s e c t i o n  of t h e  f i n i s h e d  too l .  

3.  Producing t h e  f i n a l  o u t l i n e  and c r o s s  s e c t i o n  of t h e  formal t o o l  by 
b i f a c i a l  o r  u n i f a c i a l  t h inn ing  of t h e  secondary core. These f l a k e s  a r e  
cha rac t e r i zed  by perpendicular  negat ive s c a r s  on t h e  do r sa l  sur face  and 
gene ra l ly  have prepared s t r i k i n g  platforms. 

4. The f i n a l  stage of  manufacture involves marginal f l a k i n g  of t h e  edges. 

Di f fe rences  i n  t h e  t h r e e  reduct ion  t r a j e c t o r i e s  ou t l i ned  i n  Figure 6.1 can be 
i d e n t i f i e d  by a n a l y t i c a l  methods. These d i f f e r ences  can be e a s i l y  i d e n t i f i e d  
by no t ing  t h e  d i f f e r ences  i n  percentages of types  of  f l a k e s  recovered a t  a  
site. Both t h e  co re / too l  and core /b i face  t r a j e c t o r i e s  should conta in  a  number 
of c o r e  fragments and h igher  percentages of primary f l a k e s  should be present  
w i t h i n  a  site. Following t h e s e  i n i t i a l  reduct ion s t ages ,  t he  processes  f o r  a l l  
t h r e e  t r a j e c t o r i e s  should b e  roughly s imi la r .  The core / f lake  t r a j e c t o r y  
the re fo re  should have few c o r e s  and primary f l a k e s  s i n c e  these  e a r l y  s t a g e s  of  
reduct ion  gene ra l ly  occur a t  raw mater ia l  source a reas .  The r e s u l t s  of t h e  
l i t h i c  a n a l y s i s  f o r  t h e  t h r e e  si tes i n  t h e  WIPP a rea  suggest t h a t  t he  
co re / f l ake  t r a j e c t o r y  was employed throughout t h e  occupat ional  sequences a t  t h e  
sites. 



ENM 10222 LITHICS DATA AND SITE INTERPRETATION 

A t o t a l  of 198 l i t h i c  a r t i f a c t s  was recovered from t h e  s u r f a c e  c o l l e c t i o n  and 
test  p i t s  a t  ENM 10222. Whole f l a k e s  account  f o r  29.3% o f  t h e  assemblage w i t h  
f l a k e  fragments  and a n g u l a r  d e b r i s  account ing  f o r  70.7% of  t h e  t o t a l .  The 
l o c a t i o n s  o f  s u r f a c e  c o l l e c t e d  a r t i f a c t s  (75.2%) appear  t o  be t h e  r e s u l t  o f  
n a t u r a l  environmental  p roces se s ,  i.e., a e o l i a n ,  r a t h e r  t han  c u l t u r a l  a c t i v i t y .  
The remaining 24.7% i n d i c a t e  t h a t  i n t a c t  subsu r f ace  d e p o s i t s  are p re sen t  a t  t h e  
s i te  t o  a depth  of 70 cm below t h e  modern ground s u r f a c e  w i th  a mean depth  20 
cm below t h e  su r f ace .  

W i a l  Tvue S e l e c t i o n  

F i f t e e n  d i f f e r e n t  m a t e r i a l  t a x a  were r ep re sen t ed  a t  t h e  s i t e  w i t h  59.5% of  t h e  
a r t i f a c t s  from sou rce  areas a d j a c e n t  t o  o r  w i t h i n  t h e  p r o j e c t  a r e a  (see Table  
6.1). F l akes  c o n t a i n i n g  c o r t e x  sccount  f o r  5.5% o f  t h e  t o t a l  assemblage w i t h  
90.1% of  t h e s e  flakes from l o c a l  m a t e r i a l  sou rce  a r ea s .  Th i s  f requency 
v e r i f i e s  t h e  d i s t a n c e  decay model i nvo lv ing  c o r t e x  a t t r i b u t e s .  F l akes  wi thout  
c o r t e x  account  f o r  94.5% of t h e  assemblage w i t h  39.9% o f  t h e s e  f l a k e s  coming 
from non-local sou rce  areas. 

Table  6.1 
ENM 10222 Mate r i a l  Classes by F l ake  Type 

( *  i n d i c a t e s  l o c a l  s o u r c e )  

Mater ia l  Cor tex  Cor tex  B i f ace  Bi face  Primary Secondary T e r t i a r y  
C la s s  P re sen t  Absent Retouch Thinning Core Core Core To ta l  

To ta l  5 135 13 27 6 10 2 198100.0% . 



F l a k e  A t t r i b u t e  Ana lys i s  

A t o t a l  o f  58 whole flakes was recovered from ENH 10222. Thi s  r e p r e s e n t s  29.3% 
of t h e  l i t h i c s  assemblage. Core f l a k e s  account  f o r  31.0% of  t h e  assemblage 
w h i l e  b i f a c e  f l a k e s  account  f o r  69.0%. Faceted,  ground f ace t ed ,  and mult i -  
f a ce t ed  p l a t fo rms  r e p r e s e n t  83.3% o f  t h e  t o t a l  number o f  f l a k e s  w i t h  pla t forms 
p r e sen t .  The remaining 16.7% were s imple  c o r t i c a l  p la t forms.  Th i s  p la t fo rm 
type  was confined t o  primary and secondary c o r e  f l a k e s .  The mean wid ths ,  
l e n g t h s ,  and t h i c k n e s s e s  o f  t h e  f i v e  whole f l a k e  c a t e g o r i e s  are shown i n  Table  
6.2. Flake  s i z e  a t t r i b u t e s  g e n e r a l l y  covary w i t h  t h e  r e d u c t i o n  s t a g e ,  f o r  
example, pr imary c o r e  f l a k e s  a r e  g e n e r a l l y  l a r g e r  t h a n  e i t h e r  secondary o r  
t e r t i a r y  c o r e  f l a k e s .  

Table  6.2 
PNM 10222 Metr ic  A t t r i b u t e s  o f  Whole F lakes  

Primary Secondary T e r t i a r y  Biface Bi face  
Core Core - Core Thinnina: Retoucb 

Length 
N 6 10 2 27 13 
Mean 36.5 mm 24.72 mm 16.0 mm 17.19 mm 9.92 mm 
Std.  Dev. 13.368 - 7.938 3.559 5.067 3.604 

Width 
N 6 10 2 27 13 
Mean 24.83 mm 19.36 mm 15.5 mm 13.27 mm 9.25 mm 
Std.  Dev. 3.816 8.755 2.380 4.944 4.202 

Thickness  
N 6 10 2 27 13 
Mean 10.0 mm 7.0 mm 7.0 mm 3.5 mm 1.83 mm 
Std.  Dev. .632 3.162 1.414 3.114 1.029 

Pla t fo rm Angle - 

N 
Mean 
Std.  Dev. 45.34 13.44 5.61 22.98 29.53 

The l e n g t h ,  width ,  and t h i c k n e s s  measurements f o r  t h e  f i v e  f l a k e  t y p e s  i n d i c a t e  
t h a t  a l o g i c a l  p rogress ion  i n  f l a k e  s i z e  c an  be documented. Th i s  f i t s  w e l l  
w i t h  t h e  hypothesized r educ t i on  s e r i e s  f o r  t h e  p roduc t ion  o f  f i n i s h e d  art i-  
f a c t s .  The low numbers o f  primary c o r e  f l a k e s  and t h e  complete l a c k  o f  c o r e s  
seem t o  v e r i f y  t h e  c o r e / f l a k e  r e d u c t i o n  t r a j e c t o r y  a t  ENM 10222. The rela- 
t i v e l y  h igh  f requency of  b i f a c e  thinning f l a k e s  s u g g e s t s  t h a t  product ion of 
u n i f a c e s  and b i f a c e s  was t h e  dominant l i t h i c  a c t i v i t y .  The s p a r s e  amount o f  
e i t h e r  completed t o o l s  o r  f a i l u r e s  cannot be adequa te ly  explained.  A s i n g l e  
complete  p r o j e c t i l e  po in t ,  two p r o j e c t i l e  po in t  t i p s ,  and one re touched flake 
comprise  t h e  on ly  n t o o l s n  found a t  t h e  s i t e .  Three p o s s i b i l i t i e s  may account  
f o r  t h i s  l a c k :  1 ) t h e  r a t e  o f  t o o l  p roduc t ion  was extremely low w i t h  f i n i s h e d  



t o o l s  cu ra t ed ;  2 )  d e p o s i t i o n  a t  t h e  s i te  is masking t h e  l o c a t i o n s  o f  t o o l s ;  o r  
3 )  t o o l s  were p re sen t  a t  t h e  s i t e  and have subsequent ly  been c o l l e c t e d .  Th i s  
t h i r d  p o s s i b i l i t y  may i n  fact e x p l a i n  t h e  l a c k  o f  formal  t o o l s  s i n c e  t h e  
o r i g i n a l  survey r e p o r t  lists a d d i t i o n a l  t o o l  c a t e g o r i e s  (Schermer 1980:30). 

S ~ a t i a l  Analvs i s  

A d i s c r e t e  occupat iona l  a r e a  was i d e n t i f i e d  around F e a t u r e  2. Th i s  f e a t u r e  i s  
a c i r c u l a r  b a s i n  shaped h e a r t h  f i l l e d  w i th  charcoa l  and f i r e - c r acked  ca l i che .  
It has  been rad iocarbon  da t ed  a t  1140 B.C. 190. A t o t a l  o f  43 f l a k e s  was 
recovered from f i v e  1 by 1 m squa re s  surrounding t h e  f e a t u r e .  Th i s  r e p r e s e n t s  
21.7% o f  t h e  t o t a l  number of f l a k e s  found a t  t h e  site. Nine d i f f e r e n t  material 
t a x a  were r ep re sen t ed  i n  f r e q u e n c i e s  roughly similar t o  t hose  f o r  t h e  e n t i r e  
s i te.  Nine b i f a c e  t h i n n i n g  and r e touch  f l a k e s  and one secondary c o r e  f l a k e  
were found i n  t h i s  concen t r a t i on .  

Th i s  a r e a  surrounding Fea tu re  2 probably r e p r e s e n t s  a l i t h i c  r educ t ion  a r e a  
surrounding an  Archaic hear th .  The i m p l i c a t i o n s  f o r  t h i s  r educ t ion  a r e a  
sugges t  t h a t  a d d i t i o n a l  d i s c r e t e  occupat iona l  u n i t s  probably e x i s t  a t  ENM 
10222. Comparisons between t h i s  u n i t  and t h e  remainder of t h e  s i t e  assemblage 
have not  been a t tempted  s i n c e  t h e  low number o f  c a s e s  w i t h i n  a subsur face  
sample w i l l  n o t  produce s t a t i s t i c a l l y  v a l i d  r e s u l t s .  If a d d i t i o n a l  occupa- 
t i o n a l  u n i t s  w i t h i n  t h e  s i te  can  be i d e n t i f i e d  w i t h  a s u f f i c i e n t  number of  
ca se s ,  s t a t e m e n t s  about  Archaic l i t h i c  r educ t ion  s t r a t e g i e s  may be made. 
Comparisons of  t h e  l i t h i c  r educ t ion  s t r a t e g i e s  on an  i n t r a s i t e  b a s i s  w i l l  be 
d i s cus sed  l a te r  i n  t h i s  chapter .  

ENM 10230 LITHICS DATA AND SITE INTERPRETATION 

A t o t a l  of 1,478 l i t h i c  a r t i f a c t s  was recovered from t h e  s u r f a c e  c o l l e c t i o n  
sample and test  p i t s  a t  ENM 10230. Whole f l a k e s  account  f o r  12.03 of  t h e  
assemblage w i t h  f l a k e  fragments and angu la r  d e b r i s  account ing  f o r  88.0% of t h e  
t o t a l .  The l o c a t i o n s  of  s u r f a c e  c o l l e c t e d  a r t i f a c t s  (95.4%) appear  t o  be t h e  
r e s u l t  of  a mix tu re  of c u l t u r a l  and n a t u r a l  environmental p rocesses  i.e., 
a e o l i a n  and c u l t u r a l  depos i t ion .  The remaining 4.6% of  t h e  assemblage was 
found i n  subsu r f ace  con tex t  and sugges t  t h a t  a s u b s t a n t i a l  po r t i on  o f  t h e  s i te  
c o n t a i n s  r e l a t i v e l y  i n t a c t  c u l t u r a l  depos i t s .  Within t h e  excavated p o r t i o n s  of  
t h e  s i t e  l i t h i c s  were found a t  a maximum depth of  110 cm below t h e  p re sen t  
ground s u r f a c e  under ly ing  dune margins. C u l t u r a l  m a t e r i a l s  were a l s o  found 
below some of  t h e  a e o l i a n  blowouts found a c r o s s  t h e  si te.  

Material T v ~ e  S e l e c t i o n  

F i f t e e n  d i f f e r e n t  m a t e r i a l  t a x a  were represen ted  a t  t h e  s i t e  w i t h  56.5% of  t h e  
l i t h i c s  from sou rce  a r e a s  ad j acen t  t o  o r  w i t h i n  t h e  p r o j e c t  area (see Table 
6.3).  F l akes  con ta in ing  c o r t e x  account f o r  2.2% o f  t h e  assemblage; 59.4% of 
t h e s e  f l a k e s  are from l o c a l  source  a reas .  I n  t h i s  i n s t a n c e  t h e  d i s t a n c e  decay 
model may i n  fact  not  be i n  e f f e c t .  F lakes  wi thout  c o r t e x  account  f o r  97.83 o f  



t h e  t o t a l  assemblage w i t h  44.92 o f  t h e  f l a k e s  coming from non-local  s o u r c e  
a r e a s .  

Tab le  6.3 
ENM 10230 Material Classes by F lake  Type 

(*  i n d i c a t e s  l o c a l  s o u r c e )  

Secon- 
Material C o r t e x  Cor tex  B i f a c e  B i f a c e  Primary d a r y  T e r t i a r y  

C l a s s  P r e s e n t  Absent Retouch Thinning Core Core TOTAL 

T o t a l  12 1289 27 9 4 20 25 11 1478 100% 

f l a k e  A t t r i b u t e  Ana lvs ig  

A t o t a l  of 177 whole f l a k e s  was recovered from ENM 10230 r e p r e s e n t i n g  on ly  
12.02 of t h e  assemblage.  Core f l a k e s  account  f o r  31.65 o f  t h e  whole f l a k e  
assemblage w i t h  b i f a c e  f l a k e s  c o n t r i b u t i n g  68.h%. Face ted*  ground-faceted* and 
m u l t i f a c e t e d  p l a t f o r m  t y p e s  account  f o r  70.22 of  t h e  t o t a l  number o f  f l a k e s  
w i t h  p la t fo rms .  The remaining p l a t f o r m  t y p e s  account  f o r  28.8% w i t h  crushed 
p la t fo rms  (18.12) and s imple  c o r t i c a l  p l a t f o r m s  (7.6%) account ing f o r  t h e  
m a j o r i t y  o f  t h e s e  t y p e s .  Faceted and m u l t i f a c e t e d  p l a t f o r m s  were u s u a l l y  found 
on b i f a c e  t h i n n i n g  and b i f a c e  re touch  f l a k e s .  The mean l e n g t h s .  widths .  and 
t h i c k n e s s e s  o f  t h e  f i v e  whole f l a k e  c a t e g o r i e s  a r e  d i s p l a y e d  i n  Tab le  6.4.  A s  
w i t h  ENM 10222, f l a k e  s i z e  a t t r i b u t e s  g e n e r a l l y  covary w i t h  t h e  s t a g e s  of 
r e d u c t i o n :  pr imary f l a k e s  a r e  l a r g e r  t h a n  any o f  t h e  o t h e r  c a t e g o r i e s .  



Table  6.4 
ENM 10230 Metr ic  A t t r i b u t e s  of Whole F l akes  

Length 
N 
Mean 
Std.  Dev. 

Width 
N 
Mean 
Std.  Dev. 

Thickness 
N 
Mean 
Std.  Dev. 

Platform Angle 
N 
Mean 
Std.  Dev. 

Primary Secondary T e r t i a r y  Bi f  a c e  Biface 
Core Core Core Thinninq Retouch 

The l e n g t h ,  width,  and t h i c k n e s s  measurements fo l l ow  a l o g i c a l  p rog re s s ion  i n  
f l a k e  s i z e  and sugges t  t h a t  complete r educ t ion  sequences took p l ace  a t  t h e  s i t e  
w i th  t h e  manufacture o f  u n i f a c e s  and b i f a c e s  predominating. The complete l a c k  
o f  c o r e s  and t h e  h igh  frequency o f  b i f a c e  f l a k e s  i n d i c a t e  t h a t  a c o r e / f l a k e  
r educ t ion  t r a j e c t o r y  was employed a t  ENM 10230. Only two formal  l i t h i c  t o o l s ,  
exc luding  t h e  e i g h t  p r o j e c t i l e  p o i n t s  found a t  t h e  s i t e  were recovered.  Two 
u n i f a c i a l  "knivesn were recovered and would seem t o  i n d i c a t e  some type  of  p l a n t  
processing.  The l a c k  of  formal  t o o l s  a g a i n  cannot  be expla ined  a l though 
s i m i l a r  p roces se s  t o  t hose  d i s cus sed  a t  ENM 10222 may have been i n  e f f e c t .  

S ~ a t i a l  Analvs i s  

S p a t i a l  d i s t r i b u t i o n s  of l i t h i c  m a t e r i a l  c l a s s e s  were s t a t i s t i c a l l y  analyzed 
us ing  rad iocarbon  d a t e s  and ceramic d i s t r i b u t i o n s  w i t h i n  t h e  15  blowouts which 
were i n t e n s i v e l y  sampled. Blowouts 2 ,  4 ,  5 ,  6 ,  7 ,  9 ,  10,  11, 12,  13, 14, and 
15 were ass igned  t o  a Neoarchaic occupat ion.  The t e ~ m  Neoarchaic is used t o  
i d e n t i f y  t h o s e  c u l t u r e s  wherein ceramics  and/or  t h e  bow and arrow were adopted 
bu t  i n  which a g r i c u l t u r e  was never  p r a c t i c e d  o r  i n  which a g r i c u l t u r e  d i d  no t  
emerge a s  a dominant economic p a t t e r n  ( P r e w i t t  1981 :68 from P r e w i t t  and Nance 
1980:3-4). Blowouts 1 s 3, and 8 were a s s igned  t o  an  Archaic  o c ~ u p a t i c ~ i .  More 
d e t a i l e d  exp lana t ions  on how t h e s e  ass ignments  were made are d i scus sed  i n  
Chapter 8. D i f f e r ences  i n  t h e  f r e q u e n c i e s  o f  t h e  15 m a t e r i a l s  o f  t h e  Neo- 
a r c h a i c  and Archaic occupat ions  from ENM 10230 were eva lua t ed  u s i n g  t h e  



Kolmogorov-Smirnov Two Sample Test (Thomas 1976:322-326). T h i s  test i n v o l v e s  a 
r a t h e r  s i m p l e  u n d e r l y i n g  theory .  Two o r d i n a l  samples  are a r ranged  i n t o  a set 
o f  cumula t ive  p r o p o r t i o n s .  The n u l l  h y p o t h e s i s  o f  t h e  K-S t e s t  asserts t h a t  
t h e  cumula t ive  p r o p o r t i o n s  o f  t h e  first sample s h a l l  b e  e s s e n t i a l l y  similar t o  
t h o s e  o f  t h e  second sample. The l a r g e r  t h e  a b s o l u t e  d i f f e r e n c e s  between t h e  
cumula t ive  p r o p o r t i o n s ,  t h e  less l i k e l y  becomes t h e  n u l l  hypo thes i s .  The 
c r i t i c a l  v a l u e s  o f  t h e  two t a i l e d  D s t a t i s t i c  a t  t -he  0.05 l e v e l  a r e  de f ined  a s :  

The p e r c e n t a g e s  o f  m a t e r i a l  c l a s s e s  o f  t h e  Neoarchaic and Archaic  l i t h i c s  
d i s t r i b u t i o n s  a r e  p r e s e n t e d  i n  Tab le  6.5. I n  t h i s  i n s t a n c e  D must be greater 
t h a n  : 

o r  .2648 t o  reject t h e  n u l l  h y p o t h e s i s  a t  t h e  0.05 l e v e l .  The D v a l u e  f o r  t h e  
K-S t e s t  was .2027 and t h u s  t h e  two sample p o p u l a t i o n s  are e s s e n t i a l l y  s i m i l a r .  
T h i s  s u g g e s t s  t h a t  t h e  m a t e r i a l  t y p e  s e l e c t i o n  c r i t e r i a  remained e s s e n t i a l l y  
s t a b l e  th roughout  t h e  e n t i r e  o c c u p a t i o n a l  sequence a t  ENM 10230. 

Tab le  6.5 
ENM 10230 Material Type S e l e c t i o n  

Material 
Class 

T o t a l  

ARCHAIC 

Number Freauencv 

NEOARCHAIC 

Number F r e a u e n m  



Compar-isons of  whole f l a k e s  f o r  t h e  Neoarchaic and Archaic occupat ions  were 
s eve re ly  l i m i t e d  due t o  sample s i z e  f o r  t h e  Archaic assemblage. Only two whole 
f l a k e s  ( t e r t i a r y  c o r e )  were recovered. The Neoarchaic occupat iona l  blowouts 
conta ined  16 primary c o r e  f l a k e s ,  24 secondary c o r e  f l a k e s ,  11 t e r t i a r y  c o r e  
f l a k e s ,  80 b i f a c e  t h inn ing  f l a k e s ,  and 25 b i f a c e  re touch  f l a k e s .  

The l a c k  of whole f l a k e s  w i t h i n  t h e  Archaic occupat iona l  blowouts may be due t o  
a l a c k  o f  s u f f i c i e n t  exposure. I n  r e t r o s p e c t ,  excava t ions  w i t h i n  t h e  blowouts 
ass igned  t o  t h e  Archaic should have been undertaken i n  o rde r  t o  i n c r e a s e  t h e  
sample s i z e .  S ince  t h e  s i te  remains r e l a t i v e l y  i n t a c t  c e r t a i n  a r e a s  should be 
f u r t h e r  s t u d i e d  i n  a n  a t tempt  t o  determine if d i f f e r e n c e s  i n  Neoarchaic and 
Archaic t r a j e c t o r i e s  can  be documented. 

Based on c u r r e n t  a n a l y s i s  of t h e  l i t h i c  assemblages a t  ENM 10230 t h e  manufac- 
t u r e  and maintenance of b i f a c i a l l y  shaped a r t i f a c t s  u s ing  secondary c o r e s  o r  
f l a k e  b lanks  was t h e  primary l i t h i c  a c t i v i t y .  T h i s  coupled w i t h  t h e  cont inued 
usage o f  t h e  same l i t h i c  source  a r e a s  throughout  t h e  occupat iona l  h i s t o r y  of  
t h e  s i t e  s u g g e s t s  a very conse rva t ive  c u l t u r a l  group u t i l i z e d  t h e  region.  

ENM 10418 LITHICS DATA AND SITE INTERPRETATION 

A t o t a l  of 314 l i t h i c  a r t i f a c t s  was recovered from t h e  s u r f a c e  c o l l e c t i o n s  and 
test  p i t s  a n  ENM 10418. Whole f l a k e s  account  f o r  23.2% of  t h e  assemblage w i t h  
f l a k e  f ragments  and angular  d e b r i s  account ing  f o r  76.8% of  t h e  t o t a l .  The v a s t  
ma jo r i t y  o f  t h e  f l a k e s  (95.5%) were from subsu r f ace  d e p o s i t s  sugges t ing  t h a t  a 
l a r g e  p o r t i o n  of t h e  s i t e  remains i n t a c t .  C u l t u r a l  m a t e r i a l s  were r ep re sen t ed  
t o  80 cm below t h e  modern ground s u r f a c e  w i t h  average depths  of c u l t u r a l  
d e p o s i t s  a t  31 cm. 

Mater ia l  T Y D ~  S e l e c t i o n  

Twelve d i f f e r e n t  m a t e r i a l  t axa  were r ep re sen t ed  a t  t h e  s i t e  wi th  59.2% of t h e  
a r t i f a c t s  from sou rce  a r e a s  ad j acen t  t o  o r  w i t h i n  t h e  p r o j e c t  a r e a  (see Table  
6.6).  F l akes  con ta in ing  c o r t e x  account  f o r  on ly  1.6% of  t h e  t o t a l  assemblage; 
60.0% of t h e s e  f l a k e s  a r e  from l o c a l  sou rce  a r e a s .  The d i s t a n c e  decay model i n  
t h i s  i n s t a n c e  may n o t  be v e r i f i e d .  F l akes  wi thout  c o r t e x  account f o r  98.4% o f  
t h e  assemblage w i t h  40.1% of  these f l a k e s  coming from non-local source  a r ea s .  

F l a k e  A t t r i b u t e  Analvs i s  

A t o t a l  o f  7 3  whole f l a k e s  was recovered from t h e  s i t e  r e p r e s e n t i n g  23.2% o f  
t h e  assemblage. Core f l a k e s  r e p r e s e n t  47.9% of t h e  whole f l a k e  assemblage w i t h  
b i f a c e  f l a k e s  c o n t r i b u t i n g  52.1%. Faceted,  ground f a c e t e d ,  and mu l t i f ace t ed  
p la t forms  account  f o r  57.7% of  t h e  t o t a l  number o f  f l a k e s  w i t h  platforms.  
Crushed p l a t fo rms  (25.6%) and s imple c o r t i c a l  p la t forms  (8.9%) a r e  next  i n  
importance fol lowed by c o r t i c a l  g r  3und (5.1 % )  and mu1 t i f a c e t e d  ground (2.5%).  
The mean l e n g t h s ,  widths ,  t h i cknes se s ,  and p la t form ang le s  of  t h e  whole f l a k e s  
a r e  presen ted  i n  Table  6.7. The l e n g t h ,  width,  and th i cknes s  measurements f o r  
whole f l a k e s  a t  ENM 10418 do no t  fo l low a l o g i c a l  r educ t ion  sequence. Th i s  



would i n d i c a t e  t h a t  o t h e r  f a c t o r s  such a s  m a t e r i a l  t y p e  s e l e c t i o n  may have been 
a c o n t r o l l . i n g  f a c t o r  i n  f l a k e  s i z e s  and r e d u c t i o n  t echn iques .  No formal. 
prepared c o r e s  were recovered fr20tr! t h e  s i t e  and a low number o f  fornlal t o o l s  
e x c l u d i n g  p r o j e c t i l e  p o i n t s  were  found. T h i s  s i t u a t i o n  s u g g e s t s  tha- t  l i t t l e  
t o o l  manufactur ing occur red  a t  t h e  s i t e  and t o o l  r e p a i r  and resharpen ing  
a c t i v i t i e s  were probably predominate.  The l a c k  o f  formal  t o o l s  s u g g e s t s  t h a t  
a c t i v i t i e s  c a r r i e d  o u t  a t  ENM 10416 r e q u i r e d  few formal  b i f a c e s  o r  un i faces .  
The number- o f  p i - -oject i le  p o i n t s  (11)  s u g g e s t s  t h a t  h u n t i n g  may have been a 
primary a c t i v i t y .  The p resence  of p r o j e c t i l e  p o i n t s  and t h e  high number of  
f i r e  r e l a t e d  f e a t u r e s  coupled w i t h  t h e  low i n c i d e n c e  o f  groundstone and o t h e r  
t o o l  c a t e g o r i e s  s u g g e s t s  t h a t  ENM 10418 may have func t ioned  as a hun t ing  
o r i e n t e d  rearmament camp. Hunting,  t h e r e f o r e ,  would have been c a r r i e d  o u t  a t  
l o c a t i o n s  away from t h e  s i t e  w i t h  h u n t i n g  p a r t i e s  r e t u r n i n g  t o  EKT 10418 t o  
r e s h a r p e n  and r e h a f t  weapons. 

Tab le  6.6 
EhM 10418 M a t e r i a l  Classes by F l a k e  Type 

( *  i n d i c a t e s  l o c a l  s o u r c e )  

Secon- 
Material Cor tex  Cortex B i f a c e  B i f a c e  Primary d a r y  T e r t i a r y  

C l a s s  P r e s e n t  Absent Retouch T h i n n i n g  Core Core Core TOTAL 

T o t a l  0 24 1 13 25 5 2 0 10 314 100.0% 



Table 6.7 
ENM 10418 Metr ic  A t t r i b u t e s  o f  Whole F l akes  

Primary Secondary T e r t i a r y  B i f ace  
Core Core Core Thinninq 

B i f ace  
Retouch 

Length 
N 
Mean 
Std.  Dev. 

Width 
N 
Mean 
Std.  Dev. 

Thickness 
N 
Mean 
Std. Dev. 

Platform Angle 
N 
Mean 
Std.  Dev. 

L i t h i c  materials a t  ENM 10418 were s p a t i a l l y  analyzed i n  an  a t tempt  t o  de t e r -  
mine if d i f f e r e n t  r educ t ion  t r a j e c t o r i e s  o r  m a t e r i a l  sou rce  areas were u t i l i z e d  
through time. The a n a l y s i s  d iv ided  t h e  s i t e  i n t o  Archaic and Neoarchaic 
components based on t h e  presence of ceramics ,  p r o j e c t i l e  p o i n t  t y p e s  and 
radiocarbon da ted  f e a t u r e s .  The methodology used t o  s e p a r a t e  t h e s e  two compo- 
n e n t s  w i l l  be d i s cus sed  i n  d e t a i l  i n  Chapter  8. 

The first test  used t o  s e p a r a t e  t h e  two components a t  ENM 10418 revolved around 
t h e  frequency o f  m a t e r i a l  t y p e s  p re sen t  a t  t h e  sites. Table  6.8 shows t h e  
f r equenc i e s  o f  t h e  material t ypes  p r e s e n t  i n  t h e  two components. D i f f e r ences  
i n  t h e  cumula t ive  f r e q u e n c i e s  i n  material t ype  s e l e c t i o n  s t r a t e g i e s  were 
eva lua ted  u s i n g  t h e  Kolmogorov-Smirnov two sample test  (Thomas 1976). The 
l a r g e s t  d i f f e r e n c e  between t h e  two sample popu la t i ons  was on ly  .1174, far below 
t h e  D va lue  o f  .2357 which would be s i g n i f i c a n t  a t  t h e  0.05 s i g n i f i c a n c e  l e v e l .  
The n u l l  hypo thes i s  t h e r e f o r e  cannot  be r e j e c t e d  and m a t e r i a l  t ype  s e l e c t i o n  
s t r a t e g i e s  between t h e  Neoarchaic and Archaic a r e  no t  s i g n i f i c a n t .  

The K-S two sample test was a l s o  used t o  examine both p la t form t y p e s  i n  gene ra l  
and platform t y p e s  i n  r e l a t i o n  t o  f l a k e  types.  I n  both i n s t a n c e s  t h e  n u l l  
hypothes i s  cannot  be r e j e c t e d  and t h e  two sample popu la t i ons  are s t a t ~ s t i c a l l y  
s i m i l a r .  



Table 6.8 
ENM 10418 Neoarchaic and Archaic Mater ial  Types 

Mater ial  NEOARCHAIC ARCHAIC 
Class Number F r e a u e n u  Number lzrsUUW 

Tota l  128 .998 45 1.000 

Differences  i n  t h e  me t r i c  a t t r i b u t e s  of  flake types  were a l s o  examined t o  
determine i f  f l a k e  s i z e  var ied  between t h e  Neoarchaic and Archaic populations.  
The mean measurements and s tandard  d e v i a t i o n s  of  flakes a r e  presented i n  Table 
6.9. Primary c o r e  f l a k e s  were not  included i n  t h i s  t a b l e  s i n c e  no primary co re  
f l a k e s  were found i n  Archaic components. 

Table 6.9 
ENM 10418 Difference  of  Means Tes t  f o r  Flake Types 

A R C H A I C  NEOARCHAIC 
- 

N - x s,d. 
(mm) 

Secondary Core Flake 

Length 4 24 12.0277 9 22.44 12.1461 
t = .I97 

not s i g n i f i c a n t  

Width 4 13.5 2.0817 9 14.55 4.304 
t = .4292 

not  s i g n i f i c a n t  

Thickness 4 4.0 1.825 9 5.0 2.179 
t = .737 

not s i g n i f i c a n t  



Table 6.9 (continued) 
ENM 10418 Difference of Means Test for Flake Types 

ARCHAIC NEOARCHAIC 

N j i A  
(mm) 

Tertiary Core Flake 

Length 2 34.00 19.799 9 25.11 6.603 
t = .994 

not significant 

Width 2 26.5 4.949 9 15.89 3.371 
t = 3.311 

significant at .05 
degrees of freedom = 9 

Thickness 2 9.5 2.121 9 5.0 1.803 
t = 2.792 

significant at -05 
degrees of freedom = 9 

Biface Thinninn Flake 

Length 4 12.75 5.252 12 13.67 4.519 
t = .315 

not significant 

Width 4 10.75 5.909 12 12.75 3.165 
t = .402 

not significant 

Thickness 4 2.0 .816 12 2.5 1.087 
t = .789 

not significant 

Biface Retouch Flake 

Length 3 13.67 9.866 3 12.67 1.527 
t = .I41 

not significant 

Width 3 17.67 10.0167 '3 11.67 2.886 
t = .814 

not significant 

Thickness 3 4.0 2.646 3 2.67 1.155 
t = .653 

not significant 



Based on t h e  r e s u l t s  of t h e  Difference of  Means t e s t s  (Blalock 1972:220-230) 
performed above, only t h e  t e r t i a r y  core  f l a k e s  d i f f e r e d  between t h e  Archaic and 
Neoarchaic components. Since these  d i f f e r e n c e s  occurred i n  both t h e  width and 
th i ckness  of  t h e  f l a k e s  and not t h e  length ,  a number of t e n t a t i v e  hypotheses 
can be generated.  Since no s i g n i f i c a n t  d i f f e r e n c e s  i n  l e n g t h  could be noted i t  
i s  assumed t h a t  raw m a t e r i a l s  f o r  both components came from t h e  same source 
a reas .  This  can be v e r i f i e d  by t h e  K-S t e s t s  f o r  material type se l ec t ion .  
S i g n i f i c a n t  d i f f e r e n c e s  occur  i n  width and th i ckness  measurements f o r  t e r t i a r !  
co re  f l akes .  These d i f f e r ences  may be r e l a t e d  t o  reduct ion  t r a j e c t o r i e s  with 
Archaic t e r t i a r y  f l a k e s  being produced f o r  func t iona l  t a s k s  which a r e  not  
represented  i n  t h e  Neoarchaic components. S ince  few formal t o o l  ca t egor i e s  
were recovered from ENM 10418, wi th  t h e  except ion of  p r o j e c t i l e  po in ts ,  t h e  
d i f f e r e n c e s  may be r e l a t e d  t o  widths and th icknesses  of  Archaic p r o j e c t i l e  
po in t s  as opposed t o  Neoarchaic p r o j e c t i l e  po in ts .  The mean widths and 
th i cknesses  of Archaic p r o j e c t i l e  point  a t  ENM 10418 is 19.24 mm and 6.34 mm 
r e spec t ive ly .  Neoarchaic p r o j e c t i l e  widths and th i cknesses  are 15.48 mm and 
3.86 mm. The d i f f e r e n c e s  i n  t e r t i a r y  f l a k e s  a s  opposed t o  p r o j e c t i l e  po in t  
a t t r i b u t e s  seem t o  i n d i c a t e  t h a t  Archaic component t e r t i a r y  f l a k e s  could have 
been used t o  produce Archaic p r o j e c t i l e  p o i n t s  and Neoarchaic component 
t e r t i a r y  f l a k e s  could have been used t o  produce Neoarchaic p r o j e c t i l e  points .  
These comparisons should be viewed with cau t ion  s i n c e  t h e  sample s i z e s  of both 
t e r t i a r y  f l a k e s  and p r o j e c t i l e  po in t s  a r e  very small. This  hypothesis however 
should be t e s t e d  wi th  l a r g e r  sample s i ze s .  

The r e s u l t s  of  t h e  s p a t i a l  a n a l y s i s  of  t h e  l i t h i c  assemblages a t  ENM 10418 
i n d i c a t e  t h a t  t h e  same l i t h i c  source a r e a s  were used throughout t h e  e n t i r e  
occupat ional  sequence a t  t h e  s i t e .  Platform types  and met r ic  a t t r i b u t e s  of t h e  
f l a k e s  a l s o  i n d i c a t e  a r e l a t i v e l y  s t a b l e  reduct ion  t r a j e c t o r y .  These f i n d i n g s  
suggest  t h a t  a r e l a t i v e l y  conserva t ive  populat ion wi th  regard t o  l i t h i c  reduc- 
t i o n  s t r a t e g i e s  occurred i n  t h e  sodtheas te rn  po r t ion  of  N e w  Mexico. These d a t a  
should be considered a s  prel iminary s i n c e  ENM 10418 was represented by such a 
small sample s i z e .  Examination of  add i t i ona l  si tes wi th  l a r g e r  populat ions 
which can be s p l i t  i n t o  components should be attempted. 

ENM 10418 i n  genera l  seems t o  follow the  manufacturing p a t t e r n s  noted a t  ENM 
10222 and ENM 10230. The dominant l i t h i c  reduct ion  a c t i v i t y  revolved around 
t h e  product ion of  un i f aces  and b i faces .  The reduct ion  t r a j e c t o r y  was a 
co re / f l ake  process  where a l l  primary reduct ion  t a k e s  p lace  a t  another l o c a t i o n  
wi th  secondary c o r e s  reduced t o  f i n i shed  t o o l s  a s  needed. 

INTERSITE COMPARISONS 

The l i t h i c s  d a t a  from ENM 10222, ENM 10230, and ENM 10418 were compared both by 
whole assemblages and by t h e  pos tu la ted  components. ENM 10222 could not  be 
separa ted  i n t o  s e p a r a t e  Archaic ar,d Feoarchaic components; however both ENM 
10230 and ENM 10418 were separated.  Three major ca t egor i e s  of t h e  l i t h i c  
assemblages were examined: m a t e r i ~ l  type s e l e c t i o n ;  platform types; and metric 
a t t r i b u t e s  of  t h e  f i v e  f l a k e  types.  

Mater ial  type  s e l e c t i o n  was s t a t i s t i c a l l y  evaluated us ing  t h e  Kolmogorov- 
Smirnov two sample test. The percentages of t h e  ma te r i a l  types f o r  ENM 10222, 



- C N 
C C 0 

W 
0 m r U W  m P ? .  . . . . . . . . . .  
o m Q o N u - a w - m u o m a H I H i -  -_ h 



Table 6 .11  
Kolmogorov-Smirnov Two Sample Tests  
(D Sign i f i cant  a t  .05 underlined) 

ENM 10222 ENM 10230 
Neoarchaic 

ENM 10230 
Archaic 

ENM 10230 ENM 10418 
Comb in ed Neoarc haic 

ENM 10418 ENM 10418 
Archaic Comb in  ed 

ENM 10230 
Neoarchaic 

L, ENM 10230 
Archaic 

I 

ENM 10230 
Comb ined 

ENM 10418 
Neoarc ha i c  

ENM 10418 
Archaic 

ENM 10418 
Comb in  ed 



ENM 10230, and ENM 10418 are d i sp l ayed  i n  Tables  6.10, 6.11, and 6.12. Table 
6.10 is a composi te  of a l l  t h r e e  sites a long  w i t h  t h e  components f o r  ENM 10230 
and ENM 10418. 

Comparisons from Table 6.11 us ing  t h e  K-S two sample tes t  were c a l c u l a t e d  a t  
t h e  0.05 s i g n i f i c a n c e  l e v e l .  ENM 10222 compared t o  ENM 10230 Neoarchaic needs 
a D v a l u e  o f  .I05 t o  be s i g n i f i c a n t .  The h i g h e s t  v a l u e  d i f f e r e n c e  f o r  t h e  
cumulat ive f r e q u e n c i e s  is only  .090. The v a r i o u s  s i g n i f i c a n t  D v a l u e s  and t h e  
h ighes t  cumula t ive  frequency d i f f e r e n c e s  f o r  each comparison a r e  shown i n  Table  
6.11. 

Based on t h e  K-S two sample test t h e  d i s t r i b u t i o n  o f  m a t e r i a l  t y p e s  f a i l e d  t o  
meet t h e  n u l l  hypo thes i s  i n  two cases :  ENM 10222 v e r s u s  ENM 10230 combined and 
ENM 10418 combined v e r s u s  ENM 10230 combined. I n  t h e s e  two i n s t a n c e s  t h e  
d i f f e r e n c e s  i n  t h e  cumulat ive f r e q u e n c i e s  of  t h e  material t y p e s  s u g g e s t s  t h a t  
t h e  d i f f e r e n c e s  are not  random. The i m p l i c a t i o n s  f o r  t h i s  d i f f e r e n c e  r evo lv ing  
around ENM 10230 may be due t o  t h e  sample s i z e s  o r  may poss ib ly  be r e l a t e d  t o  a 
s l i g h t l y  d i f f e r e n t  u t i l i z a t j o r l  of m a t e r i a l  types .  T h i s  could be r e l a t e d  t o  t h e  
occupat ion  h i s t o r y  o f  t h e  si te.  Th i s  l i n e  o f  ev idence  w i l l  be f u r t h e r  expanded 
i n  Chapter  8. 

Pla t form t y p e s  were a l s o  examined u s i n g  t h e  K-S two sample test.  S ince  on ly  
whole f l a k e s  and proximal f ragments  have p la t form a t t r i b u t e s ,  ENM 10230 and ENM 
10418 were no t  s epa ra t ed  i n t o  components due t o  smal l  sample s i z e s .  The types ,  
numbers and pe rcen tages  of p la t forms  f o r  t h e  t h r e e  sites a r e  d i sp l ayed  i n  Table  
6.12. 

Table 6.12 
Pla t form Type Cumulative Percentages  

ENM 10222 ENM 10230 ENM 10418 
N L  m!!!L?i N L  M - N ~ Z G ! Z ! L Z  

C o r t i c a l  8 16.7 16.7 13 7.6 7.6 7 9.0 9.0 

C o r t i c a l  
Ground 0 0.0 16.7 2 1.2 8.8 4 5.1 14.1 

Faceted 20 41.7 58.4 39 22.8 31.6 16 20.5 34.6 

Faceted 
Ground 1 1  22.9 81.3 46 26.9 58.5 23 29.5 64.1 

Mult i face ted  9 18.7 100.0 35 20.5 79.0 6 7.7 71.8 

Mul t i f ace t ed  
Ground 0 0.0 100.0 5 2.9 81.9 2 2.6 74.4 

Crushed - 0 0.0 100.0 3 18.1 100.0 - 20 25.6 100.0 

Tota l  4 8 171 7 8 



K-S comparisons f o r  ENM 10222 v e r s u s  ENM 10230 should have a D va lue  g r e a t e r  
t h a n  -222 t o  be s i g n i f i c a n t .  The d i f f e r e n c e s  i n  t h e  cumulat ive  f r e q u e n c i e s  i s  
5 4  t h e  n u l l  hypothes i s  t h e r e f o r e  is r e j e c t e d .  K-S comparisons o f  ENM 10222 
v e r s u s  ENM 10418 should have a D v a l u e  g r e a t e r  t han  .249 t o  b e  s i g n i f i c a n t .  
The greatest d i f f e r e n c e  i n  t h e  cumulat ive  f r e q u e n c i e s  is .282 and t h e  n u l l  
hypo the s i s  is  a g a i n  r e j e c t e d .  K-S comparisons o f  ENM 10230 and ENM 10418 
should have a  D va lue  g r e a t e r  t h a n  .I86 t o  be s i g n i f i c a n t .  The l a r g e s t  d i f f e r -  
ence i n  t h e  cumula t ive  f r e q u e n c i e s  is .075 and t h e  n u l l  hypothes i s  cannot  be 
r e j e c t e d .  Based on t h e  K-S two sample t e s t s  ENM 10222 h a s  p la t fo rm type  
f r e q u e n c i e s  which d i f f e r  s i g n i f i c a n t l y  from e i t h e r  of ENM 10230 and ENM 10418. 
These d i f f e r e n c e s  may be a t t r i b u t a b l e  t o  t h e  l a c k  o f  crushed pla t forms.  This  
l a c k  of  c rushed  p la t fo rms  may be due t o  sample s i z e  problems and a d d i t i o n a l  
samples from o t h e r  sites i n  t h e  r eg ion  should be i nves t i ga t ed .  

The f i n a l  group of s t a t i s t i c a l  tests involved t h e  mean s i z e s  o f  t h e  f i v e  f l a k e  
c a t e g o r i e s .  These were eva lua t ed  u s ing  t h e  D i f f e r ence  of Means test (Blalock 
1972:220-230). The number of c a se s ,  means and s tandard  d e v i a t i o n s  used t o  
c a l c u l a t e  t h i s  t e s t  a r e  p r e sen t ed  i n  Tab les  6.2, 6.4, and 6.7. The r e s u l t s  of 
t h e  d i f f e r e n c e  of means tests are presen ted  i n  Table  6.13. Based on t h e  Table  
6.13 r e s u l t s  t e r t i a r y  c o r e  f l a k e s  were s i g n i f i c a n t l y  d i f f e r e n t  between ENM 
10230 Neoarchaic  and ENM 10418 Neoarchaic and Archaic and between ENM 10418 
Neoarchaic and ENM 10418 Archaic.  These r e s u l t s  sugges t  t h a t  t e r t i a r y  c o r e  
f l a k e s  from ENM 10230 were s i g n i f i c a n t l y  smaller. A t  t h i s  t ime  it is d i f f i c u l t  
tc assess why ENM 10230 t e r t i a r y  c o r e  f l a k e s  were s m a l l e r  than  e i t h e r  ENM 10418 
Neoarchaic and Archaic component f l a k e s .  

S i g n i f i c a n t  d i f f e r e n c e s  a l s o  e x i s t  i n  b i f a c e  t h inn ing  f l a k e s  between ENM 10222 
and ENM 10230. The f l a k e s  from EN# 10230 a r e  s i g n i f i c a n t l y  sma l l e r  t h a n  t hose  
from ENM 10222. F i n a l l y  b i f a c e  r e touch  f l a k e s  a t  ENM 10230 a r e  s i g n i f i c a n t l y  
d i f f e r e n t  t h a n  t h o s e  from t h e  ENM 10418 Archaic component. Again t h e  ENM 10230 
f l a k e s  a r e  s i g n i f i c a n t l y  smaller. 

These d i f f e r e n c e s  sugges t  t h a t  material t ype  s e l e c t i o n s  a t  ENM 10230 were i n  
gener.al s i g n i f i c a n t l y  smaller t han  t h o s e  from ENM 10222 o r  e i t h e r  of t h e  
components a t  ENM 10418. The d i f f e r e n c e s  i n  t h e  material t ype  s e l e c t i o n s  a r e  
a l s o  s een  i n  t h e  K-S tests f o r  EN# 10230. A t  p r e sen t  t h e s e  d i f f e r e n c e s  cannot 
b e  adequa t e ly  i n t e r p r e t e d ;  however, ENM 10230 appa ren t l y  d i f f e r e d  i n  material 
t y p e  s e l e c t i o n  c r i t e r i a  which was a l s o  reflected i n  f l a k e  s i z e .  While t h e r e  
are no s i g n i f i c a n t  d i f f e r e n c e s  i n  r educ t i on  t r a j e c t o r i e s ,  ENM 10230 groups 
a p p a r e n t l y  used a strategy which s e l e c t e d  f o r  smaller paren t  ma t e r i a l .  These 
d i f f e r e n c e s  probably r evo lve  around s i t e  func t i ons .  



Primary Core: 
Length 
Width 
Thickness  

Secondary Core: 
Length 
Width 
Thickness  

T e r t i a r y  Core: 
Length 
Width 
Thickness  

B i f a c e  Thinning: 
Length 
Width 
Thickness  

B i f a c e  Retouch: 
Length 
Width 
Thickness  

ENM 10418 
Neoarchaic 

vs.  
ENM 10222 

Table  6.13 
D i f f e r e n c e  o f  Means 

( s i g n i f i c a n c e  > .I under1 ined 

ENM 10418 ENM 10230 . ENM 10230 
Archa ic  Neoarchaic Neoarchaic 

vs.  vs .  vs.  
ENM 10222 ENM 10222 ENM 10418 

A r c h a i ~  

ENM 10230 
Neoarchaic 

vs .  
ENM 10418 

Neoarchaix 

ENM 10418 
Archaic  

vs .  
ENM 10418 

Neoarchaic 



GROUND STONE 

INTRODUCTION 

The ground s t o n e  a r t i f a c t  asseniblage recovered d u r i n g  t h e  WIPP t e s t i n g  and 
m i t i g a t i c n  phases  was c l a s s i f i e d  u s i n g  form and f u n c t i o n a l  a t t r i b u t e s .  Grind- 
i n g  t o o l s  i n c l u d e  manos, metates, and a p e s t l e .  Ground s t o n e  t o o l s  were 
p r i n c i p a l l y  used i n  v e g e t a l  process ing.  The a t t r i b u t e s  used f o r  t h e  ground 
s t o n e  a n a l y s i s  a r e  d i s cus sed  i n  Appendix 3. 

One g e n e r a l  t axon  of  manos was de f i c ed  f o r  t h e  s i t e  assemblages s i n c e  only one- 
hand manos were i d e n t i f i e d .  One-hand manos are c i r c u l a r  t o  ova l  i n  o u t l i n e  and 
e x h i b i t  one o r  more smooth f a c e t s  produced through gr ind ing .  One-hand manos 
were g e n e r a l l y  used i n  r e c i p r o c a l  motion a g a i n s t  a metate. 

Metates 

Three t a x a  o f  metates were i d e n t i f i e d  based on t h e  c h a r a c t e r i s t i c s  o f  t h e  
g r i n d i n g  s u r f a c e .  

1. S l ab  metate - The g r i n d i n g  s u r f a c e  on each s l a b  is i r r e g u l a r  i n  o u t l i n e .  
These a r t i f a c t s  are g e n e r a l l y  f l a t  t o  s l i g h t l y  concave i n  c r o s s  s e c t i o n .  

2. Basin  metate - The g r i n d i n g  s u r f a c e  is  g e n e r a l l y  narrow w i t h  a d i s t i n c t l y  
concave su r f ace .  Th i s  s u r f a c e  is g e n e r a l l y  deep ly  set i n t o  t h e  s u r f a c e  o f  
t h e  metate. 

3. Basin-s lab metate - This  a r t i f a c t  taxon c o n t a i n s  c h a r a c t e r i s t j . ~ ~  o f  both 
s l a b  and b a s i n  metates .  

P e s t l e  

One c o n i c a l  shaped l imes tone  fragment w i t h  b a t t e r i n g  on one end was i d e n t i f i e d .  
Th is  a r t i f a c t  may have func t i oned  as a p e s t l e .  

Materials 

The m a t e r i a l s  used f o r  t h e  p roduc t ion  of  ground s t o n e  implements are l o c a l l y  
a v a i l a b l e  and c o n s i s t  o f  g r ay  t o  r edd i sh  brown sands tones ,  f o s s i l i f e r o u s  
sands tone ,  and gray-white l imes tone .  The sands tones  probably c o n s i s t  o f  San ta  
Rosa and Dewey Lake Redbed sandstones .  

Other  Artifact T Y D ~ ? ~  

Two unusual  a r t i f a c t s  were recovered.  One c o n s i s t e d  o f  a crescent ic-shaped 
t a b u l a r  l im es tone  s l a b  t h a t  appea r s  t o  have been f l aked .  Th is  a r t i f a c t  resem- 
b l e s  one found a t  NMSU 1394 (Kauffnan 1983:Figure 7d ) .  A small pebble  which 
shows s i g n s  o f  a b r a s i o n  and p o l i s h i n g  was a l s o  recovered.  



ENM 10222 GROUND STONE 

Th i s  s i t e  conta ined  two rnanos and f o u r  u n d i f f e r e n t i a t e d  p i e c e s  o f  ground s tone .  
Both manos were of  t h e  one-hand v a r i e t y .  One i s  ova l  i n  shape w i t h  a convex- 
plano c r o s s  s ec t i on .  It was shaped by pecking and was c h a r a c t e r i z e d  by l a t i -  
t u d i n a l  s t r i a t i o n s .  The second mano is c i r c u l a r  i n  shape w i t h  a plano-plano 
wedge c r o s s  s ec t i on .  It was shaped by pecking and g r i n d i n g  and was charac- 
t e r i z e d  by l a t i t u d i n a l  s t r i a t i o n s .  Metr ic  a t t r i b u t e s  a r e  shown i n  Table  6.14. 

Table  6.14 
ENM 10222 Metr ic  A t t r i b u t e s  f o r  Ground Stone Fragments 

Mean 
One-Hand Manos ( N  = 2 )  

Length (mm) 57.5 10.61 
Width (mm) 88.5 23.33 
Thickness (mm) 42.0 11.31 
Weight ( g 192.0 11.31 

ENM 10230 GROUND STONE 

This  s i t e  conta ined  13 one-hand manos, 4 s l a b  metates, 8 b a s i n  metates, 1 
bas in-s lab  meta te ,  and 16 u n d i f f e r e n t i a t e d  ground s t o n e  fragments.  One-hand 
manos a r e  p r i m a r i l y  ova l  i n  shape ( 9 )  w i t h  a plano-plano wedge c r o s s  s e c t i o n  
( 7 ) .  A l l  o f  t h e  manos were shaped by pecking and gr ind ing .  S l a b  metates were 
rep re sen t ed  by fragments  on ly  and a l l  have a plano-plano t a b u l a r  c r o s s  s e c t i o n .  
Eas in  metates a r e  a l s o  r ep re sen t ed  by only fragments.  They a r e  g e n e r a l l y  
ccncave- lan no i n  c r o s s  s e c t i o n  and were produced by pecking and o r  pecking and 
gr ind ing .  

The bas in-s lab  meta te  was complete. It h a s  an  ova l  shape wi th  a concave- 
concave c r o s s  s e c t i o n .  It was shaped by pecking and gr ind ing .  

The m e t r i c  a t t r i b u t e s  f o r  t h e  ground s t o n e  from ENM 10230 are shown i n  Table  
6.15. 

Table  6.15 
ENM 10230 Metr ic  A t t r i b u t e s  f o r  Ground Stone 

Mean - Standard Dev ia t i on  
One-Hand Manos (N = 13)  

Length (mm) 69.61 22.51 
Width (mm) 69.23 17.86 
Thickness  (mm) 29.23 7.81 
Weight ( g )  178.69 87.13 

S l a b  Metates ( N  = 4 )  
Length 106.75 
Width 90.0 
Thickness 31.75 
Weight 442.25 



Table  6.15 (con t inued)  
ENM 10230 Metr ic  A t t r i b u t e s  f o r  Ground S tone  

Mean Standard Devj.2 ti on 

Bas in  Metates  ( N  = 81 
Length 104.12 
Width 83.0 
Thickness  29.37 
Weight 474.62 

Basin-Slab Metate ( N  = 1 )  
Length 122.0 
Width 145.0 
Thickness  44.0 
Weight 887.0 

ENM 10418 GROUND STONE 

Th i s  s i t e  con t a ined  e i g h t  one-hand manos, one s l a b  metate, one bas in  metate, 
one p e s t l e ,  one  l imes tone  k n i f e ,  one p o l i s h i n g  s t o n e  and f i v e  u n d i f f e r e n t i a t e d  
ground s t o n e  fragments.  The one-hand manos are ova l  ( 2 )  o r  c i r c u l a r  ( 3 )  i n  
shape  w i t h  plano-plano t a b u l a r  o r  plano-plano wedge c r o s s  s ec t i ons .  They were 
manufactured by pecking o r  pecking and gr ind ing .  The s l a b  metate  fragment ha s  
a plano-plano t a b u l a r  c r o s s  s e c t i o n  w h i l e  t h e  b a s i n  meta te  ha s  a concave- 
i r r e g u l a r  c r o s s  s e c t i o n .  Metr ic  a t t r i b u t e s  f o r  t h e  ground s t o n e  assemblage 
from ENM 10418 a r e  shown i n  Table  6.16. 

Table  6.16 
ENM 10418 Metr ic  A t t r i b u t e s  f o r  Ground S tone  

Mean 
One-Hand Manos ( N  = 5) 

Length (mm) 70.5 26.03 
Width (mm) 68.12 32.65 
Thickness  (mm) 29.37 13.69 
Weight ( g )  192.37 183.04 

S l a b  Metate  ( N  = 1) 
Length 85.0 
Width 80.0 
Thickness  16.0 
Weight 195.0 

Bas in  Metate ( N  = 1 )  
Length 77.0 
Width 51.0 
Thickness  26.0 
Weight 113.0 



Three hammerstones were recovered from ENM 104 18. The specimens va r i ed  between 
two unmodified cobbles  and one i n t e n t i o n a l  shaped ova l  form. The s i z e  and wear 
p a t t e r n s  i n d i c a t e  they were hand held. A l l  t h r e e  hammerstones were q u a r t z i t e  
cobbles.  

Two of t h e  hammerstones e x h i b i t  u t i l i z e d  edges w i t h  one ground t h e  e n t i r e  
per iphery ,  w i t h  t h e  t h i r d  e x h i b i t i n g  u t i l i z e d  edges around h a l f  of t h e  
periphery.  The wear p a t t e r n s  occur a long  n a t u r a l  r i d g e s ,  manufactured edges, 
and one edges f r a c t u r e d  dur ing  u t i l i z a t i o n .  

Table 6.17 
ENM 10418 Metric  A t t r i b u t e s  f o r  Hammerstones 

Rame Mean r d  Dev ia t ion  

Hammerstones ( N  = 3) 
Length 63-68 65.67 2.52 
Width 52-58 56.00 3.46 
Thickness  44-59 50.33 7.77 

SUMMARY 

The sample s i z e  f o r  t h e  ground s t o n e  and t h e  fragmentary c o n d i t i o n  of most of 
t h e  a r t i f a c t s  make i t  d i f f i c u l t  t o  determine func t ions .  The ma jo r i t y  of t h e  
a r t i f a c t s  had modified s u r f a c e s  from s l i g h t l y  ground on one s i d e  t o  heav i ly  
ground on both sur faces .  

The manos appear  t o  have been used wi th  c o n s i s t e n t  p re s su re  app l i ed  t o  one 
s i d e ,  r e s u l t i n g  i n  a wedge shaped c r o s s  s ec t ion .  Th i s  sugges t s  t h a t  t h e  manos 
were not  reversed  dur ing  use t o  balance wear. 

I n t e r s i t e  comparisons of one-hand manos i n d i c a t e  t h a t  s i m i l a r  s i z e s  were used 
a t  a l l  t h r ee '  s i tes  wi th  v a r i a b i l i t y  r ep re sen ted  by numbers present .  

The l i m i t e d  amount of  ground s t o n e  recovered from t h e  sites sugges t s  t h a t  p l an t  
process ing  was c a r r i e d  ou t ;  however, w i t h  t h e  except ion  of ENM 10230, t h e  
amount of  ground s t o n e  sugges t s  t h a t  p l a n t  process ing  us ing  g r i n d i n g  implements 
represented  only  a small  f r a c t i o n  of t h e  set  o f  a c t i v i t i e s  represented .  Based 
on t h e  s m a l l  sample s i z e  and t h e  l a c k  of  p o l l e n  adher ing  t o  t h e  ground s tone  
su r f aces  it is d i f f i c u l t  t o  s p e c u l a t e  on t h e  p l a n t  m a t e r i a l s  t h a t  were pro- 
cessed. If mesquite  and acorns  were being processed,  a s  has  been suggested i n  
o t h e r  p o r t i o n s  of t h i s  r e p o r t ,  ground s t o n e  implements may n o t  have been 
necessary. 



PROJECTILE POINTS 

DART POINTS 

The p r o j e c t i l e  p o i n t s  recovered from t h e  WIPP p r o j e c t  a r e a  g e n e r a l l y  conform t o  
t h e  t ypo log i ca l  sequence e s t a b l i s h e d  by L e s l i e  (1978).  The s t y l e s  of projec-  
t i l e  p o i n t s  a r e  based p r i m a r i l y  on  morphological  a t t r i b u t e s  and have been 
p laced  i n t o  types .  The t y p e s  of p o i n t s  recovered from t h e  WIPP si tes c l o s e l y  
resemble  p o i n t  s t y l e s  examined by L e s l i e  (1978) and probably f a l l  i n t o  t h r e e  
gene ra l  groups. The first group c o n s i s t s  o f  d a r t  p o i n t s  which accord ing  t o  
L e s l i e  (1978) g e n e r a l l y  p r e d a t e  A.D. 950. Based on weight  c h a r a c t e r i s t i c s  f i v e  
p r o j e c t i l e  p o i n t s  recovered from t h e  p r o j e c t  area fa l l  i n t o  t h i s  ca tegory  (see 
Table  6.18). The d a r t  p o i n t s  weigh between 2.6 and 5.5 grams. 

P r o j e c t i l e  p o i n t s  f a l l i n g  i n t o  t h i s  c a t ego ry  from ENM 10418 and ENM 10230 a r e  
Types 8 and 9 i n  L e s l i e ' s  typology (1978).  The gene ra l i z ed  d e s c r i p t i o n s  for 
t h e  most l i k e l y  p r o j e c t i l e  p o i n t s  a r e  g iven  below. 

TYPE 8-D 
Blade Ou t l i ne :  
Blade Edges: 

Notches: 
Stem: 

Base : 
Length: 
Width: 
Th ickness  
Date: 
Associated 

P o i n t  Types: 
Assoc ia ted  

Ceramics : 
Name : 

TYPE 9 
Blade  Out l ine :  
Blade Edges: 
Notches : 

Base : 
Date: 
Assoc ia ted  

Po in t  Types: 

Associated 
Ceramics : 

T r i a n g u l a r  
Convex, s t r a i g h t ,  or  concave,  sometimes d i f f e r e n t  on 
same specimen; recurved and apparen t  reworked spec i -  
mens are common. 
Corner-wide, w i t h  pronounced t o  well barbed shou lde r s  
Wide-expanding w i t h  stem l e n g t h  a lmost  h a l f  o f  t h e  
t o t a l  l eng th .  
Convex 
3 t o  6 cm, average  = 5 cm 
2 t o  2.5 cm a t  shou lde r s ,  average  = 2.4 cm 
.4 t o  .9 cm, average  = .6  cm 
Poss ib ly  p r e  A.D. 900 

A l l  of t y p e s  7 ,  8 ,  9 ,  and 10; pos s ib ly  4 ,  5 ,  and 6. 

None known 
Carlsbad P o i n t  

T r i a n g u l a r  
S t r a i g h t ,  s l i g h t l y  convex o r  s l i g h t l y  concave 
S i d e  opposed n e a r  base w i t h  two v a r i e t i e s  medium i n  
wid th  and dep th  and wide and shal low forming a wide 
l o n g  stem. Shoulders  are weak t o  pronounced; some 
have s h o r t  d u l l  barbs.  
Convex 
Pos s ib ly  p r e  A.D. 950 

A l l  s t y l e s  i n  t ype  7 ,  8 ,  and 10. L a t e  i n  its per iod 
o f  u s e  Types 4,  5 ,  and 6. 

None known 



Table 6.18. P r o j e c t i l e  Point  At t r ibu tes  

S i t e  Po in t  
X P r o v e n i e n c e T Y D e  

Neck Base Weight Haft Notcb 
W W l E L A n K L Q L o c a t i o n  

Blade 
A 

Convex 

S t r a i g h t  
convex 

S t r a i g b t  

S t r a i g h t  

7 

Convex 

Base 
_Tree 

Concave 

Convex 

Convex 

Convex 

Convex 

Convex 

F igure  
& 

6.2A 

Thick- 
Alsaa- 

6.6 

6.4 

7.0 

6.5 

5.7 

5.2 

Bcdy 
u d l h  

18.7 

18.2 

18.0. 

22.4. 

7 

18.9 

smLmls 
Expanding 

S l i g h t  
expanding 

Expanding 

Expanding 

Expanding 

Expanding 

Mater ia l  

11.3 15.0 3.9 116O Shallow 
aide1corner 

13.1 15.9 4.3 107' Shallow 
a i d e  

14.2. 19.7 5.1 110' Sballow 
aide1corner 

10418 112N1216E Edgewoodl 
Surface Fa i r l and  

G - hea t  t r e a t e d  
t a n  chalcedony 

F - hea t  t r e a t e d  
gray banded 

H - hea t  t r e a t e d  
pink banded c b e r t  

16.6 20.3 4.9 94O Shallow 
aide1corner 

B7- hea t  t r e a t e d  
l i g h t  brown c b e r t  

13.4 19.3 3.0. 93' Corner 10230 109S1163E 8 7 
Surface 

F - white1buff 
c h e r t  

14.4 19.9 2.6 93' Shallow 
a ide  

F o r  J - gray 
mott led c h e r t  

75' Corner 

72' Corner 

75' Corner 

70' Corner 

71' Side 

7 7 

56' Corner 

71' Corner 

Convex S t r a i g h t  S t r a i g h t  B - brown motUed 
c h e r t  

10230 5091698 6-C 
Surface 

S t r a i g h t  S t r a igh t  S t r a i g h t  B - yellow I 
q u a r t z i t e  

=r 
convex rn - 
S t r a i g h t  Expanding S l i g h t  F o r  J - gray I 
concave convex mott led c h e r t  

10230 85S1180E 6-C 
Sur face  

10230 85S1181E 6-A 
Surf ace  

10230 97S1179E 6-A 
Surface 

S t r a i g h t  Expanding S l i g h t  F - gray mottled 
convex c h e r t  

10230 88S1164E 1-A o r  C 
Surface 

Convex Concave J - gray che r t  

10222 81N1172E 1-A o r  C 
Surface 

Convex Concave B - gray/broun 
mott led c h e r t  

!0230 308S/391E 2- A 
Surface 

S t ra igh t  Expanding Convex H - hea t  t r ea t ed  
t a n  c h e r t  

10418 lllN1187E 2-7 
Surface 

S t ra igh t  7 7 B - hea t  t r e a t e d  
red c h e r t  

Concave S t r a i g h t  S l i g h t  F o r  J - gray 
con t rac t ing  convex mott led c h e r t  

Concave S t ra igh t  S l i g h t  G - hea t  t r e a t e d  
convex red/orange 

chalcedony 

3.7 15.9 6.9 5.0 1.0 7 Corner 

4.9 17.0 - 5.0 1.7 13e0 Corner 

4.6 13.7 7.7 5.9 1.1 l l b O  Corner 

S t r a i g h t  S l i g h t  7 B - buff c h e r t  
con t rac t ing  

S t r a i g h t  Contract ing Point F - cream c h e r t  

S t r a i g h t  Contract ing S t r a i g h t  F - gray mottled 
c h e r t  

= Incomplete measurement 



EDGI3k1OOD 
Blade Ou t l i ne :  Sho r t  t r i a n g u l a r  b lade  w i th  edges sometimes s t r a igh t . ,  

u s u a l l y  convex. Shoulders  prominent t o  well barbed. 
Stem edges  expand widely w i t h  base o f t e n  a s  wide a s  
shoulders .  Base is u s u a l l y  concave. 

Length: 3 t o  5 cm, average  = 4 cm 
Width: 2 t o  3 cm 
Stem Width: 1.5 t o  2 cm; stem is u s u a l l y  1/3 t o  1 /2  t o t a l  l e n g t h  
Est imated Age: Probably l a t e  i n  Archaic s t a g e ,  appear ing s h o r t l y  

be fo re  o r  a f t e r  A.D. 0. 
D i s t r i b u t i o n :  P r i n c i p a l l y  found i n  n o r t h e a s t  Texas and s p o r a d i c a l l y  

from t h e r e  toward c e n t r a l  and nor th-cen t ra l  Texas, 
perhaps a l s o  toward c o a s t a l  p la in .  

FAIRLAND 
Blade Out l ine :  T r i angu la r  b lade  wi th  edges  sometimes s t r a i g h t ,  

u s u a l l y  convex. Shoulders  narrow, seldom barbed. 
Stem formed by l ong  shallow notches  s o  t h a t  s t r o n g l y  
f l a r i n g  base u s u a l l y  a s  wide as, o r  wider  t han  shoul- 
ders .  Base cha rac t e r i zed  by wide, deep concavi ty  
which produced very  sha rp  corners .  

Length: 3.5 t o  7 cm, average = 5 cm 
Width: 2 t o  3 cm a t  shou lde r s  
Stem: n e a r l y  1/5 t o  1/2  of  t o t a l  l e n g t h  
Est imated Age: Pos s ib ly  1000 B.C. t o  A.D. 500. P rewi t t  (1981) d a t e s  

t h i s  po in t  300 B.C. t o  approximately A.D. 550. 
D i s t r i b u t i o n :  Cen t r a l  Texas 

One p r o j e c t i l e  po in t  s t y l e  from ENM 10418 has  been d i scussed  by L e s l i e  
(1978:146). Th i s  po in t  (F igu re  6.2A) appears  t o  be  w i t h i n  t h e  Fa i r l and  o r  
Edgewood t y p e  accord ing  t o  Suhm and J e l k s  (1962). L e s l i e  (1978:146) states 
t h a t  t h e s e  p o i n t s  are da ted  between 1000 B.C. t o  A.D. 1000 and a r e  gene ra l l y  
found a long  t h e  Mescalero Ridge sou th  and west o f  Hobbs. A new d a t i n g  b a s i s  
f o r  F a i r l a n d  h a s  been e s t a b l i s h e d  i n  c e n t r a l  Texas i n d i c a t i n g  t h a t  t h i s  po in t  
s t y l e  r anges  i n  age  from 300 B.C. t o  A.D. 550. Unfortunately  t h e  specimen 
recovered from ENM 10418 was from a s u r f i c i a l  con tex t  and could no t  be placed 
w i t h i n  t h e  C-14 ch rono log i ca l  con t ro l s .  

Two a d d i t i o n a l  d a r t  p o i n t  s t y l e s  were recovered from both ENM 10418 and ENM 
10230. Type 8-D (F igu re  6.2BYC,D) and Type 9 (F igu re  6.2E). Again t he se  
p r o j e c t i l e  p o i n t s  were not  found i n  c o n t e x t s  which have been adequately  dated. 
While no s e c u r e  d a t e s  f o r  t h e s e  p r o j e c t i l e  p o i n t s  ha s  been determined by t h i s  
p r o j e c t ,  t h e  d a t e  ranges  f o r  both po in t  s t y l e s  f a l l  w i t h i n  t h e  range o f  t h e  
r ad ioca rbon  d a t e s  a v a i l a b l e  f o r  ENM 10418 and 10230, t h u s  L e s l i e ' s  (1978) 
a s s e r t i o n  t h a t  t h e s e  po in t  s t y l e s  pre-date  A.D. a r e  appa ren t l y  co r r ec t .  The 
d a t e  range  g iven  f o r  F a i r l a n d  p o i n t s  (300 B.C. - A.D. 550) may be similar t o  
t h o s e  f o r  Types 8-D and 9 based on t h e  radiocarbon d a t e s  c u r r e n t l y  a v a i l a b l e  
f o r  E?JM 10230 and ENM 10418. 



Figure  6.2 
La te  Archaic P r o j e c t i l e  P o i n t s  

The me t r i c  and morphological a t t r i b u t e s  f o r  t h e s e  p o i n t  s t y l e s  are shown i n  
Table 6.18. One p r o j e c t i l e  po in t  from ENM 10418 i s  somewhat of  an anomaly. 
This  po in t  ( s e e  F igu re  6.2F) is  v i s u a l l y  s i m i l a r  t o  t h e  6-A type  i n  L e s l i e ' s  
( 1978) t ypo log ica l  sequence, however t h e  met r ic  a t t r i b u t e s ,  p a r t i c u l a r l y  neck 
width,  base width,  and h a f t i n g  ang le ,  f a l l  w i t h i n  t h e  8-D type. Apparently t h e  
b lade  on t h e  po in t  was broken and subsequent ly re-pointed. The po in t  was found 
i n  i n d i r e c t  a s s o c i a t i o n  wi th  Fea tu re  36 which has  been rad iocarbon da ted  t o  880 
+ 140 B.C. Th i s  radiocarbon d a t e  would suggest  t h a t  t h e  po in t  i l l u s t r a t e d  i n  - 
Figure  6.2F would f a l l  i n t o  t h e  8-D po in t  s t y l e  which L e s l i e  (1978) p l aces  a t  
pre-A.D. 900. The major drawback t o  t h e  Leslie typology i s  a l a c k  o f  radio-  
carbon dated sites. Based t h e  t h e  metric a t t r i b u t e s  and t h e  rad iocarbon d a t e ,  
t h e  po in t  has  been t e n t a t i v e l y  i d e n t i f i e d  a s  an  8-D. 



TRANSITIONAL POINTS 

The next major grouping of p r o j e c t i l e  p o i n t s  from ENM 10418 and ENM 10230 have 
been typed t o  t h e  6 series w i t h i n  L e s l i e ' s  (1978) c l a s s i f i c a t i o n  system (see 
Table 6.18). The genera l ized  d e s c r i p t i o n s  f o r  t hese  p r o j e c t i l e  point  t ypes  a r e  
given below. 

TYPE 6-A 
Blade Outl ine:  
Blade Edges: 
Notches : 

Stem: 
Base : 
Length: 
Width: 
Thickness: 
Date: 

Associated 
Poin t  Types : 

Associated 
Ceramics: 

TYPE 6-B 
Blade Outl ine:  
Blade Edges: 
Notches : 

Stem: 
Base : 

Length: 
Width: 
Thickness: 
Dates: 
Associated 

Poin t  Types: 

Associated 
Ceramics : 

Triangular  
Convex, s t r a i g h t  t o  s l i g h t l y  concave 
Corner, medium t o  wide wi th  pronounced shoulders  t o  
well barbed. 
Wide, expanding 
Convex 
2.5 t o  3.5 cm, average = 3 cm 
2 t o  2.8 cm, average = 2.5 cm 
.5 t o  .8 cm, average = .6 cm 
A.D. 850 t o  1000; could have s t a r t e d  e a r l i e r  and 
l a s t e d  later. 

Types 3-A and 3-B; 5,  a l l  o t h e r  s t y l e s  i n  Type 6 and 
probably some of  Types 7 ,  8 ,  9, and 10. 

Early v a r i e t i e s  of  Jornada Brown, Red Mesa Black-on- 
white ,  Cebol le ta  Black-on-white, and possibly Mimbres 
Black-on-white. 

Tr iangular  
S t r a i g h t ,  s l i g h t l y  convex and s l i g h t l y  concave 
Corner, medium t o  wide; shoulders  are pronounced a t  
r i g h t  ang le s  t o  t h e  stem, some w e l l  barbed. 
Commonly wide, expanding 
S t r a i g h t  wi th  some specimens having s l i g h t l y  convex o r  
concave bases. 
2.5 t o  3.5 cm, average = 3 cm 
1.8 t o  2.5 cm a t  shoulders ,  average = 2.1 cm 
average about .6 cm 
A.D. 850 t o  1000 

Types 3-A and 3-B, 5, a l l  o t h e r  s t y l e s  of Type 6 ,  and 
probably some of  Types 7 ,  8 ,  9 ,  and 10. 

Ear ly  v a r i e t i e s  of Jornada Brown, Red Mesa Black-on- 
white ,  Cebol le ta  Black-on-white, and possibly klimbres 
Black-on-white. 



TYPE 6-C 
Blade Outline: 
Blade Edges: 
Notches : 

Stem: 
Base : 
Length : 
Width : 
Thickness: 
Date: 
Associated 

. Point  Types: 

Associated 
. Ceramics: 

ELLIS 
Blade : 

Length: 
Width: 
Stem Width: 

Estimated age: 
Dis t r ibu t ion :  

Triangular  
Convex, s t r a i g h t ,  o r  s l i g h t l y  concave 
Wide corner with s l i g h t  t o  pronounced shoulders;  some 
have weak barbs t h a t  a r e  usua l ly  s h o r t  and d u l l .  
Wide; s t r a i g h t  t o  con t rac t ing  o r  s l i g h t l y  expanding 
Both convex and s t r a i g h t  
2.8 t o  3.5 cm, average = 3 cm 
1.6 t o  2.2 cm, average = 2 cm 
.4 t o  .7 cm, average = .6 cm 
A.D. 850 t o  1000 

Types 3-A and 3-B; 4, 5,  all  o t h e r  s t y l e s  of Type 6;  
poss ib ly  Types 7 ,  8 ,  9, and 10. 

Early v a r i e t i e s  of Jornada Brown, Red Mesa Black-on- 
white,  Cebolleta Black-on-white, and possibly Mimbres 
Black-on-white. 

Short  t r i a n g u l a r  blade wi th  edges s t r a i g h t  t o  convex. 
Shoulders prominent t o  wel l  barbed. Stem expands 
toward base but never a s  broad a s  shoulders;  stem 
tends  t o  be s t r a i g h t e r  than i n  most types  wi th  cut-out 
corners.  Bases s t r a i g h t  t o  convex. 
3 t o  5 cm 
2 t o  3 cm a t  shoulders 
1.5 t o  2 cm. Stems equal t o  1/4 t o  near ly  1/2 of 
t o t a l  l e n g t h  
Possibly 1000 B.C. t o  A.D. 500 o r  1000 
Widely d i s t r i b u t e d  i n  Archaic s t a g e  more o r  l e s s  
throughout Texas except f o r  southwest s e c t i o n  and 
probably t h e  upper Panhandle. 

L e s l i e  (1978) has placed these  point  s t y l e s  wi th in  t h e  A.D. 800 t o  1000 range 
based pr imar i ly  on ceramic assoc ia t ions .  Based on t h e  f i n d i n g  of t h i s  p ro jec t  
t h e  d a t e  range f o r  brownware ceramics may extend back t o  A.D. 600. The four  
p r o j e c t i l e  p o i n t s  wi th in  t h e  6 s e r i e s  from ENM 10230 have been radiocarbon 
dated by blowout a s soc ia t ion  t o  A.D. 570 k 150, A.D. 580 A 60, A.D. 670 2 60, 
and A.D. 880 k 140 (Figure 6.3:A-Dl. These d a t e  ranges suggest  t h a t  t h e  points  
i n  t h e  6 s e r i e s  according t o  L e s l i e ' s  (1978) typologica l  c l a s s i f i c a t i o n s  extend 
back an add i t iona l  200 yea r s  i n  time. 

These point  s t y l e s  the re fo re  appear t o  be t r a n s i t i o n a l  between Archaic point  
types  and Neoarchaic s t y l e  points .  The po in t s  a r e  genera l ly  reduced i n  s i z e  
and a r e  in termedia te  between t h e  Archaic and Neoarchaic s t y l e s  p a r t i c u l a r l y  i n  
o v e r a l l  length ,  width, neck width, and weight measurements (see Table 6.18). 



Figure 6.3 
T r a n s i t i o n a l  P r o j e c t i l e  Poin ts  from ENM 10418 

ARROW POINTS 

The f i n a l  ca tegory  of p r o j e c t i l e  po in t  types  i nc ludes  examples from ENM 10418. 
ENM 10230 and ENM 10222. These p o i n t s  inc lude  Types I .  2. and 3 i n  t h e  Leslie 
(1978) typology ( s e e  Table 6.18). One poin t  (F igure  6.4D) resembles t h e  
Cl i f f ton /Perd iz  o r  Livermore type defined by Suhm and J e l k s  (1962). Another 
po in t  (F igure  6.4C) could no t  be r e l i a b l y  placed wi th in  a  named point  type. 
This  point  was recovered i n  d i r e c t  a s s o c i a t i o n  wi th  Fea ture  35 a t  ENM 10418 
which has  been radiocarbon dated t o  A.D. 520 & 80. 

Three p r o j e c t i l e  p o i n t s  were found i n  i n d i r e c t  a s s o c i a t i o n  with Features  30 and 
31 from ENM 10418. These two f e a t u r e s  d a t e  t o  A.D. 1190 -e 70 and A.D. 660 a 70 
r e spec t ive ly .  These p o i n t s  r ep re sen t  3C. D,  o r  E (F igure  6.4:G.H) i n  L e s l i e ' s  
typology and t h e  C l i f f t on /Pe rd iz  o r  Livermore specimen (Suhm and J e l k s  1962). 
Generalized d e s c r i p t i o n s  of t hese  po in t s  a r e  given below. 



TYPE 3-C 
Blade Ou t l i ne :  
Blade Edges: 

Notches: 

Base: 
Length: 
Width: 
Thickness:  
Date: 

Assoc ia ted  
Po in t  Types: 

Associated 
Ceramics: 

TYPE 3-D 
Blade Ou t l i ne :  
Blade Edges: 

Notches: 

Base : 
Length: 
Width: 
Thickness:  
Date: 

Associated 
Po in t  Types: 

Assoc ia ted  
Ceramics : 

TYPE 3-E 
Blade Ou t l i ne :  
Blade Edges: 

Notches: 
Barbs : 

Stem: 

Base : 

Tr iangu la r  
Convex, s t r a i g h t ,  o r  concave. Rare specimens have 
s e r r a t e d  edges. 
Corner,  wide, and deep forming s t r o n g  shou lde r s  a t  
r i g h t  a n g l e s  t o  t h e  stem w i t h  r a r e  specimens having 
s h o r t  barbs.  
S t r a i g h t  t o  s l i g h t l y  convex 
2.3 t o  3.2 cm, average = 3 cm 
1.5 t o  2.5 cm, average  1.8 cm 
.3 t o  .7 cm, average = .4 c m  
Probably first appeared around A.D. 1000-1050 and 
l a s t e d  u n t i l  a s h o r t  time be fo re  A.D. 1200. 

A l l  s t y l e s  i n  Types 1 and 3 ;  pos s ib ly  Types 2-A and 
2-B. 

A l l  v a r i e t i e s  of  ' r-, :zda Brown, Three Rivers  Red-on- 
t e r r a c o t t a ,  earl, , a r i e t i e s  of  El Paso Polychrome, 
Mimbres Black-on-white, Chupadero Black-on-white. 

~ r ian&lar  
Convex, s t r a i g h t  o r  concave. Rare specimens have 
s e r r a t e d  edges. 
Corner wide forming weak t o  s t r o n g  shou lde r s ;  some 
specimens have s h o r t  ba rbs  t h a t  a r e  d u l l .  
Convex t o  rounded 
2 t o  3.5 cm, average  = 3 cm 
1 t o  1.8 cm, average  = 1.3 cm a t  shou lde r s  
.3 t o  .7 cm, average  = . 4  cm 
Probably first appeared around A.D. 1000-1050, l a s t i n g  
u n t i l  s h o r t l y  be fo re  A.D. 1200. 

A l l  s t y l e s  i n  Types 1 and 3 ;  pos s ib ly  Types 2-A, 2-B. 

A l l  v a r i e t i e s  of Jornada Brown, Three Rivers  Red-on- 
t e r r a c o t t a ,  e a r l y  v a r i e t i e s  of  El Paso Polychrome, 
Mimbres Black-on-white, Chupadero Black-on-white. 

Usual ly  l ong  s l e n d e r  t r i a n g u l a r  t o  leaf -shape  
Both convex and concave; a no tch  is u s u a l l y  j u s t  above 
t h e  ba rbs  on convex edges; specimens w i th  concave 
edges a r e  u s u a l l y  in -cu t  from t i p  t o  t h e  o u t e r  p o i n t  
of t h e  barb. 
Corner-wide 
l o n g  p r o j e c t i n g  o u t  a t  r i g h t  a n g l e s  t o  stem o r  pro- 
j e c t i n g  downward a t  45' angles .  
Long, s l e n d e r ,  s t r a i g h t  t o  c o n t r a c t i n g ,  some poin ted ,  
round 
S t r a i g h t ,  po in ted ,  convex, rounded 



Length: 
Width: 
Thickness: 
Date: 
Associated 

Po in t  Types: 
Associated 
Ceramics: 

ALB A 
Ou t l ine  : 

Length: 
Width: 
Stem Length: 
Estimated Age: 
D i s t r ibu t ion :  

BONHAM 
Out l ine :  

Length: 
Width: 
Stem Length: 
Estimated Age: 
D i s t r i b u t i o n :  

LIVERMORE 
Out l ine  : 

Length: 
Width: 
Stem: 

Estimated Age: 
D i s t r ibu t ion :  

2.5 t o  4 cm, average = 3 cm 
1.3 t o  2.2 cm, average = 1.5 cm 
.4 t o  .7 cm, average = .6 cm 
A.D. 1050-1200 

1-A, I-B; 2-A, 2-B; a l l  s t y l e s  of  Type 3 

A l l  v a r i e t i e s  of  Jornada Brown, Three Rivers  Red-on- 
t e r r a c o t t a ,  e a r l y  v a r i e t i e s  of E l  Paso Polychrome, 
Mimbres Black-on-white, Chupadero Black-on-white. 

Tr iangular  blade wi th  edges usua l ly  concave o r  re- 
curved, seldom s t r a i g h t .  Shoulders wide, o u t f l a r i n g ,  
u sua l ly  barbed. Stem edges usua l ly  p a r a l l e l ,  occa- 
s i o n a l l y  cont rac ted  o r  expanded s l i g h t l y .  Base 
s t r a i g h t  o r  s l i g h t l y  convex. 
1.8 t o  3.5 cm 
1.5 cm, seldom more o r  less 
.7 cm 
About time of C h r i s t  t o  A.D. 1200 o r  l a t e r  
A l l  of e a s t  Texas and ad jacent  states; southward t o  
Coas ta l  p l a in ,  and westward wi th  decreas ing  frequency 
i n t o  nor th-cent ra l  and c e n t r a l  Texas. 

S lender  t r i a n g u l a r  blade wi th  edges usua l ly  s t r a i g h t  
but sometimes s l i g h t l y  concave o r  recurved. Shoulders 
sometimes squared but u sua l ly  have s m a l l  barbs. Stem 
very narrow and p a r a l l e l  edged. Base s t r a i g h t  o r  
s l i g h t l y  convex. 
2 t o  4 cm 
1 t o  1.5 cm 
.5 t o  .7 cm 
A.D. 800 t o  1200 
Northern p a r t  of  e a s t  Texas, e s p e c i a l l y  Red River 
Valley, e a s t e r n  Oklahoma, and north-central  Texas. A 
few specimens from nor thern  p a r t  of  c e n t r a l  Texas and 
poss ib ly  a s  f a r  west a s  Pecos River. 

More o r  less of  a c r o s s  due t o  very s l ende r  in-cut 
blade, widely f l a r i n g  shoulders ,  and narrow stem. Base 
pointed o r  rounded. Blade edges f r equen t ly  s e r r a t ed ,  
o f t e n  some t e e t h  considerably longer  than o thers .  
2.5 t o  5 cm 
1.2 t o  3 cm a c r o s s  shoulders  
stem may be same width as blade, sometimes less, 
sometimes more 
A.'D. 800 t o  1200 
P r i n c i p a l l y  i n  c e n t r a l  p a r t  of Trans-Pecos Texas, 
extends i n t o  Jornada Mogollon area.  



Figure  6.4 
Neoarchaic P r o j e c t i l e  P o i n t s  

According t o  L e s l i e  (1978) d a t e s  f o r  t h e s e  p r o j e c t i l e  p o i n t  s t y l e s  range  i n  age  
from A.D. 1000 t o  1200. This  d a t e  range fits t h e  r ad ioca rbon  d a t e  f o r  Fea tu re  
30. The a s s o c i a t e d  ceramics  found on ENM 10418 a l s o  f i t  w i t h  t h e  L e s l i e  (1978) 
t ypo log ica l  d e s c r i p t i o n s .  Another Type 3 p r o j e c t i l e  p o i n t  was recovered from 
ENM 10418 ( F i g u r e  6.4H). This  po in t  was recovered from t h e  extreme e a s t e r n  
edge of t h e  s i t e  w i t h  no f e a t u r e  o r  ceramic a s s o c i a t i o n s .  

Type 2 p r o j e c t i l e  p o i n t s  were recovered from both  ENM 10418 and ENM 10230 (see 
Table 6.18).  The d e s c r i p t i o n  of  Type 2 p o i n t s  by Leslie (1978) and t h e  



S c a l l o r n  po in t  i n  t h e  Texas c l a s s i f i c a t i o n  (Suhm and J e l k s  1982) a r e  discussed 
below. 

TYPE 2-A 
Blade Outl ines:  
Blade Edges: 
Notches : 

Base : 
Length: 
Width: 
Thickness : 
Date: 
Associated 

Po in t  Types: 
Associated 
Ceramics : 

Triangular  
Mostly convex, r a r e l y  s t r a i g h t  o r  recurved. 
S ide  opposed; medium t o  narrow i n  width; depth shallow 
t o  deep. Distance between notches (neck width) from 
.5 t o  1 cm. 
Convex 
1.8 t o  3 cm, average = 2.5 cm 
1 t o  1.6 cm, average = 1.5 cm 
.2 t o  .6 cm, average = .5cm 
Probably a sho r t  time before  A.D. 1200 u n t i l  A.D. 1300 

A l l  v a r i e t i e s  of Jornada Brown except  South Pecos 
Brown, Three Rivers  Red-on-terracotta, Lincoln Black- 
on-red, El Paso Polychrome, Ramos Polychrome, Gi la  
Polychrome, P layas  Red and Inc ised ,  Corona Corrugated, 
Roswell Corrugated, Chupadero Black-on-white. 

SC ALLORN 
Out l ine :  Broad t o  s l ende r  t r i a n g u l a r  blades wi th  edges s t r a i g h t  

t o  convex, occas iona l ly  concave. Shoulders may be  
squared but u sua l ly  well barbed. Stem formed by 
notching i n t o  co rne r s  a t  va r ious  angles  making it 
expand from a broad wedge shape t o  rounded ex t r emi t i e s  
a s  wide as t h e  shoulders .  Base s t r a i g h t ,  concave and 
convex. 

Length: 2.5 t o  4.5 cm 
Width: 1.5 t o  2 cm 
Estimated Age: A.D. 700 t o  1500 [ P r e w i t t  (1981) d a t e s  po in t s  from 

Cent ra l  Texas t o  A.D. 700 t o  1300.1 
Di s t r ibu t ion :  More o r  less a broad c e n t r a l  b e l t  through Texas from 

Red River Valley t o  Gulf Coast but  absent  i n  east 
Texas and e a s t e r n  and southern ex t r emi t i e s  of  t h e  
coast .  

The Type 2 p r o j e c t i l e  po in t  from ENM 10418 (F igu re  6.4F) was found on t h e  
s u r f a c e  near  t h e  nor theas te rn  l i m i t s  of  t h e  site. The base of t h i s  po in t  has  
been broken o f f  thereby l i m i t i n g  t h e  typologica l  c l a s s i f i c a t i o n .  Leslie (1978) 
provides a d a t e  range f o r  t h i s  po in t  between A.D. 1200 and 1300. The Sca l lo rn  
po in t  has  been dated t o  between S.D. 700 and 1500 by Suhm and J e l k s  (1962). 
P rewi t t  (1981) sugges ts  a range between A.D. 700 and 1300. 

A s i n g l e  Type 2 poin t  was recovered from ENM 10230. This  po in t  (F igure  6.4E) 
has  been c l a s s i f i e d  a s  a 2-A type  i n  L e s l i e ' s  (1978) c l a s s i f i c a t i o n  scheme and 
f i t s  i n t o  some o f  t h e  Sca l lo rn  types  descr ibed by Suhm and J e l k s  (1962). No 
d a t a b l e  m a t e r i a l s  were found i n  a s s o c i a t i o n  wi th  t h i s  p r o j e c t i l e  point ;  



however, t h e  A.D. 1200 t o  1300 d a t e  range assigned by Leslie (1978) f a l l s  
wi th in  t h e  range of- radiocarbon d a t e s  f o r  ENM 10230. 

A f o u r t h  group of Neoarchaic p r o j e c t i l e  points  recovered from t h e  WIPP s i t e s  
have been c l a s s i f i e d  a s  1-A o r  1-C wi th in  t h e  L e s l i e  ( 1978) system o r  Fresno 
wi th in  t h e  Texas typology (Suhm and J e l k s  1962). These po in t s  a r e  simple 
t r i a n g l e s  wi th  no notches ( s e e  Table 6.18). The specimens from ENM 10230 
(Figure 6.4B) and ENM 10222 (Figure  6.48) vary only s l i g h t l y  i n  s i ze .  General- 
ized desc r ip t ions  of these  types  a r e  given below. 

TYPE 1-A 
Blade Outline: 
Blade Edges: 

Notches: 
Base : 
Length: 
Width: 
Thickness: 
-Dates: 

Associated 
Point Types: 

Associated 
Ceramics: 

TYPE I-C 
Blade Outline: 
Blade Edges: 
Notches: 
Base: 

Length: 
Width: 
Thickness: 
Dates : 
Associated 

Point Types: 
Associated 
Ceramics: 

Tr iangular  t o  l e a f  shape 
Usually convex; a small number may b e  s t r a i g h t  o r  
concave. 
None 
Convex 
1.5 t o  3 cm, average = 2.5 cm 
1 t o  1.7 cm, average = 1.5 cm 
.2 t o  .6 cm, average = .5 cm 
F i r s t  appeared around A.D. 950-1000 t o  A.D. 1300. 
Appears again i n  Late Ochoa phase (A.D. 1400-1500) 

A l l  v a r i e t i e s  of Jornada Brown, Three Rivers Red-on- 
t e r r a c o t t a ,  Lincoln Black-on-red, Glaze A red and 
yellow, E l  Paso Polychrome, Ramos Polychrome, Gi la  
Polychrome, Playas Red and Incised ,  Corona Corrugated, 
Roswell Corrugated, Ochoa Corrugated, Ochoa Indented, 
Red Mesa Black-on-white, Cebolleta Black-on-white, 
Mimbres Black-on-white, Chupadero Black-on-white. 

Tr iangular  
S t r a i g h t ,  convex, concave. Recurving is common. 
None 
S l i g h t  t o  deeply concave; va r ious  degrees of f l a r i n g  
on some specimens. 
1.6 t o  3.5 cm, average = 2.5 cm 
1 t o  1.5 cm, average = 1.2 cm 
.2 t o  .5 cm, average = .4 cm 
F i r s t  appeared around A.D. '1250 t o  1500 

A l l  forms of Types 1 and 2 

A l l  v a r i e t i e s  of Jornada Brown, Three Rivers Red-on- 
t e r r a c o t t a ,  Lincoln Black-on-red, E l  Paso Polychrome, 
Ramos Polychrome, Gi la  Polychrome, Roswell Corrugated, 
Corona Corrugated, Ochoa Corrugated, Ochoa Indented, 
Playas Red and Incised ,  Glaze A red and yellow, 
Chupadero Black-on-white. 



FRESNO 
Blade Out l ine :  

Length: 
Width: 
Estimated Age: 
D i s t r i b u t i o n :  

Simple t r i a n g l e s  with s t r a i g h t  t o  s l i g h t l y  convex 
edges, bases  u s u a l l y  s t r z i g h t  but Icay b e  concave o r  
s l i g h t l y  convex. 
2 t o  3.5 cm 
1 t o  2 cm 
A.D. 800 o r  900 t o  1600 
P r a c t i c a l l y  s ta tewide  i n  Texas, l ack ing  only eastern-  
most coun t i e s  next  t o  Louisiana. 

This  po in t  s t y l e  ranges i n  age from A.D. 950 t o  1300 and appears  again i n  t h e  
La te  Ochoan phase between A.D. 1400-1500 ( L e s l i e  1978). These d a t e  ranges a l s o  
apply t o  t h e  Fresno s t y l e  i n  Texas (Suhm and J e l k s  1962). 

This  po in t  s t y l e  and t h e  d a t e  ranges assigned t o  i t  a r e  wi th in  t h e  radiocarbon 
chronology e s t a b l i s h e d  from ENM 10230. The ceramic assemblage f o r  ENM 10230 
c o n s i s t s  e n t i r e l y  of  brownwares although Chupadero Black-on-white was noted a t  
t h e  s i te  and i n  l o c a l  c o l l e c t i o n s .  

Great  d i f f i c u l t i e s  e x i s t  i n  p lac ing  t h i s  p r o j e c t i l e  point  s t y l e  w i th in  t h e  
context  of t h e  work done a t  ENM 10222. This  was t h e  only p r o j e c t i l e  point  
which could be placed wi th in  t h e  p r o j e c t i l e  po in t  c l a s s i f i c a t i o n  scheme. Two 
radiocarbon d a t e s  were processed f o r  ENM 10222: A.D. 720 + 590 and 1140 190 
B.C. The extreme range i n  s tandard d e v i a t i o n s  f o r  t h e  former make t h e  associa-  
t i o n  t e n t a t i v e .  I n  add i t i on ,  during f ie ldwork a t  t h e  s i te  no ceramics were 
recovered. The o r i g i n a l  survey r e p o r t  i n d i c a t e s  t h a t  t h e  s i te  contained El 
Paso Brownware she rds  and two p r o j e c t i l e  po in t s  "both of which appear somewhat 
Archaicn (Schemer  1980:30). A d i s cuss ion  wi th  S c o t t  Schermer i n 4  - e s  t h a t  
t h e s e  m a t e r i a l s  were not  c o l l e c t e d  and were probably co l l ec t ed  , unaii horized 
persons. 

SUMMARY 

Although t h e  WIPP archaeologica l  p r o j e c t  recovered a l imi t ed  number of  projec- 
t i l e  po in t s ,  a number of t r ends  can be placed wi th in  a reg iona l  sequence. The 
Archaic (Types 8 and 9) and T r a n s i t i o n a l  (Type 6 )  p r o j e c t i l e  po in t s  recovered 
from ENM 10418 and ENM 10230 may r ep resen t  a r eg iona l  expression i n  t h e  La te  
Archaic which probably developed i n  s i t u .  The exac t  range of  t h i s  d i s t r i b u t i o n  
is unknown a t  p re sen t ;  however, s i m i l a r  s t y l e s  have been noted west of t h e  
Pecos River a t  Three Rivers  (Wimberly and Rogers 1977) and i n  t h e  Guadalupe 
Mountain f o o t h i l l s  (Mera 1938). On t h e  e a s t  s i d e  of  t h e  r i v e r ,  p r -o jec t i le  
p o i n t s  s i m i l a r  i n  morphology t o  those  found a t  WIPP have been found from Santa 
Rosa t o  t h e  n o r t h  (Schelberg i n  p re s s )  i n  t h e  Roswell a r e a  (Kemrer and Kearns 
1984) and numerous a r e a s  around Carlsbad ( L e s l i e  1978). The e a s t e r n  and 
southern  l i m i t s  of  t h i s  d i s t r i b u t i o n  have not  y e t  been defined. 

The an tecedents  of  t hese  p r o j e c t i l e  po in t  s t y l e s  a r e  d i f f i c u l t  t o  determine due 
t o  a no tab le  l a c k  of Ear ly  and Middle Archaic s i t e s  i n  t h e  region. Some Middle 
Archaic p r o j e c t i l e  po in t s  have been found east of t h e  p ro j ec t  area.  These 
poin t  types  s t r o n g l y  resemble Texas p r o j e c t i l e  po in t  s t y l e s .  The s h i f t  t o  



expanding stems and rocker (convex) bases found i n  e a s t e r n  New Mexico i s  not  
represented i n  t h e  Texas sequence. 

The Neoarchaic p r o j e c t i l e  po in t s  have a wider d i s t r i b u t i o n a l  range. These 
s t y l e s  a s  represented i n  southeas tern  New Mexico extend from e a s t e r n  Texas, 
ac ross  t o  t h e  Great Basin of Nevada and Utah t o  t h e  Colorado area.  The s t y l e  
genera l ly  occurs  among ceramic producing groups and Neoarchaic groups (Prewi t t  
1981). This d i s t r i b u t i o n  may i n d i c a t e  widespread contact  a c r o s s  a v a s t  expanse 
of t e r r i t o r y .  A t  present ,  t h e  locus  f o r  t h i s  d i s t r i b u t i o n ,  i f  indeed a s i n g l e  
locus  is present ,  is  not known. Much f i n e r  chronological con t ro l  is needed i n  
o rder  t o  document t h e  o r i g i n s  of t h e  var ious  Archaic and Neoarchaic p r o j e c t i l e  
point  s t y l e s .  



Chapter 7 

BIOLOGICAL STUDIES 

Kenneth J. Lord and Karen H. Clary 

FLOTATION ANALYSES 

Botan ica l  Remains 

Sixty-two f l o t a t i o n  samples were co l l ec t ed  from ENM 10222, ENM 10230 and ENM 
10418. Provenience in format ion  f o r  t h e  samples is shown i n  Table 7.1. A l l  
samples c o l l e c t e d  cons i s t ed  o f  a t  l e a s t  one l i t e r  of  s o i l .  A l l  samples 
c o l l e c t e d  from t h e  s i t e  were processed by t h e  CCP s t a f f  t o  determine if s u f f i -  
c i e n t  materials were p re sen t  f o r  f u r t h e r  ana lys i s .  Processing o f  f l o t a t i o n  
samples took p l ace  i n  t h e  l abo ra to ry .  A l l  samples were wet screened through 
1/16" window sc reen  mesh i n  5-gallon buckets. The materials were a g i t a t e d  t o  
a l low l i g h t e r  materials t o  f l o a t  t o  t h e  sur face .  The l i g h t  f r a c t i o n  was 
skimmed o f f  u s ing  nylon s tock ings  s t r e t c h e d  a c r o s s  embroidery hoops. The l i g h t  
f r a c t i o n  was then  r i n sed  and g e n t l y  tapped o u t  on t o  paper towels  f o r  a i r  
drying. The heavy m a t e r i a l  was caught i n  t h e  1/16" mesh, r i n s s d ,  and a l s o  a i r  
d r i ed .  After dry ing ,  t h e  l i g h t  and heavy f r a c t i o n s  were manually so r t ed  us ing  
a 10x r i n g  l i g h t  and tweezers. Mater ia l s  were s o r t e d  i n t o  seed ca t ego r i e s ,  
s n a i l s ,  bone, cha rcoa l ,  and res idue .  The r e s idue  g e n e r a l l y  cons i s t ed  of r o o t s ,  
r o o t l e t s ,  and smal l  pebbles.  

Table 7.1 
F l o t a t i o n  Samples Col lec ted  

( = analyzed) 

Excavation 
Unit  

ENM 10222 

ENM 10230 
46S/66E 
46S/66E 
46S/66E 
45S/66E 

* 69S/167E 
* 69S/167E 
* 173S/244E 
* 173S/244E 

Fea tu re  
Number Level E leva t ion  

3-8 95.46-95.41 
10-17 95.39-95.32 
23-25 95.26-95.24 

95 69-95.49 
+6 no e l e v a t i o n  
0-1 0 no e l e v a t i o n  
0-1 0 99.47-99.37 

10-20 99.37-99.27 



Table 7.1 (continued) 
F lo ta t ion  Samples Collected 

(8  = analyzed) 

Excavation Feature 
Unit NwDber Level Elevation 

ENM 10418 
108N/115E 
85N/79E 

8 95N/48E 
95N/48E 
95N/48E 

8 100N/113E 
8 100N/114E 

101N/111E 
108N/129E 
108N/ 129E 
104-106N/102E 
94N/ 102E 
114N/119-121E 
129N/39E 
129N/39E 
129N/39E 
95N/ 1 1 0E 

8 87N/176E 
87N/ 176E 
98N/111E 
94-95N/ 1 1 1 E 

8 105N/112E 
105N/114E 
98N/ 11 8E 

8 98N/118E 
105N/114E 
85N/ 140E 
85N/l4OE 
1 04N/ 145E 

8 104N/145E 
8 106N/111E 

103N/ 169E 
122N/111E 

8 107N/93E 
106N/87E 
105N/85E 

8 103N/87E 
8 101N/91E 

96N/86E 
97N/95E 
94N/9 1 E 
87N/101E 
83N/111E 

* 88N/113E 

4 
6 
7 
7 
7 
9 

10 
12 
14 
14 
16 
17 
18 
25 
25 
25 
26 
27 
27 
28 
29 
30 
3 1 
32 
3 2 
34 

35 - P i t  1 
35 - P i t  2 

36 
3 6 
37 
40 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

FS No, 



Table 7.1 (cont inued)  
F l o t a t i o n  Samples Collected 

( 4  = analyzed)  

Excavation 
Unit 

ENM 10418 (cont inued)  
83N/ 1 18E 
90N/ 1 19E 

+ 95N/131E 
+ 89N/148E 
+ 86N/147E 
+ 96N/156E 
+ 144N/31E 

133N/35E 
+ 128N/31E 
+ 122N/27E 
+ 104N/114E 

132N/23E 
132N/23E 

+ 132N/23E 

Fea tu re  
Number Level Eleva t ion  

M 
0 
Q 

R - P i t  1 
R - P i t  2 

u 
A A 
BB 
FF 
I I 

After i n i t i a l  processing* samples were s e l e c t e d  f o r  d e t a i l e d  i d e n t i f i c a t i o n  
based on t h e  number of remains present .  A l l  seeds,  bones and s n a i l s  were 
t a b u l a t e d  from t h e  samples l i s t e d  i n  Table 7.2. Charcoal was not  i d e n t i f i e d  
al though numerous specimens a r e  i d e n t i f i a b l e .  Seeds were i d e n t i f i e d  by D r .  
Lord us ing  Martin and Barkley (1961) w i th  v e r i f i c a t i o n s  and/or co r r ec t ions  of 
a l l  seed types  made by Moll ie  S. T o l l  of  t h e  C a s t e t t e r  Laboratory f o r  Ethno- 
bo tan ica l  S t u d i e s  a t  t h e  Univers i ty  of New Mexico. The r e s u l t s  of t h e  f l o t a -  
t i o n  ana lyses  are provided below by s i t e .  

ENM 10222: 

One sample was completely processed from t h i s  site. Fea ture  2 was a l a r g e  60 
cm by 50  cm c i r c u l a r  basin-shaped h e a r t h  f i l l e d  wi th  charcoa l  and f i re-cracked 
calcium carbonate.  It has  been radiocarbon dated a t  1140 + 190 B.C. (Tx-5040). 
A t o t a l  of  39 seeds and 36 u n i d e n t i f i a b l e  seed fragments was recovered from t h e  
sample. No bones* s n a i l s ,  i n s e c t s *  o r  l i t h i c s  were recovered. Unfortunately,  
few of  t h e  seeds  could be i d e n t i f i e d  t o  t h e  genus l e v e l .  E u ~ h o r b i a  sp. seeds 
were t h e  only seeds  which could be p o s i t i v e l y  i d e n t i f i e d .  Other seeds  present  
i nc lude  seeds  which look l i k e  Malva sp. and an unknown seed type which 
resembles S a l v i a  o r  Brassica.  The r e s u l t s  from f l o t a t i o n  ana lyses  a t  ENM 10222 
produced no known food items. 





ENM 10230: 

F ive  samples from t h i s  s i t e  were s e l e c t e d  f o r  i d e n t i f i c a t i o n .  Fea ture  1' 
c o n s i s t s  o f  a charcoa l  f i l l e d  p i t  measuring 27 cm i n  diameter and 27 cm deep. 
It has  been radiocarbon dated a t  A.D. 670 60 (Tx-5030). This  f e a t u r e  contained 
Quercus -i, Salv ia /Brass ica? ,  and unknown seed fragments. 

Fea ture  2 is a basin-shaped charcoa l  f i l l e d  p i t  measuring 40 by 57 by 15 cm. A 
s i n g l e  charred P r o s o ~ i s  a landulosa  seed was recovered. The radiocarbon sample 
from t h i s  f e a t u r e  was t o o  small t o  process.  

Two samples from Feature  5 were analyzed. This  f e a t u r e  c o n s i s t s  o f  a fire- 
cracked rock concent ra t ion  measuring 55 by 70 by 10 cm wi th  a dark charcoal  
s t a i n  ev iden t  j u s t  below t h e  rock l aye r .  The hea r th  has  been radiocarbon dated 
t o  A.D. 260 A 150 (Tx-5033). The two samples contained charred and uncharred 
p i eces  of  Quercus hava rd i i ,  an uncharred Di thvrera  sp. seed, Malva?, 
Sa lv ia /Brass ica? ,  and u n i d e n t i f i a b l e  seed fragments. 

Fea tu re  6 i s  a f a i r l y  deep basin-shaped depress ion  f i l l e d  wi th  charcoal  which 
measures 49 by 30 by 28 cm. It has  been radiocarbon dated t o  A.D. 1310 + 40 
(Tx-5037). Only uncharred p l a n t  m a t e r i a l s  and i n s e c t  p a r t s  were recovered from 
t h e  sample. 

The f l o t a t i o n  samples recovered from ENM 10230 con ta in  two seed types  which 
were u t i l i z e d  by p r e h i s t o r i c  populat ions.  Both P r o s o ~ i g  and Puercus produce 
e d i b l e  s eeds  which probably formed a s i g n i f i c a n t  po r t ion  o f  t h e  d i e t .  The low 
numbers of s eeds  p re sen t  may i n d i c a t e  t h a t  processing us ing  fires was not  
necessary and t h e  seed remains may r ep resen t  use  a s  f u e l  r a t h e r  than  p lan t  
processing. 

ENM 10418: 

A t o t a l  of 26 f l o t a t i o n  samples was processed f o r  bo tan ica l  analyses .  The 
ma jo r i t y  of t h e s e  samples a r e  from t h e  f i l l  of  f e a t u r e s .  Feature desc r ip t ions  
and radiocarbon d a t e s  when a v a i l a b l e  a r e  displayed i n  Chapter 4, Table 4.8. 
Botanica l  remains from ENM 10418 a r e  shown i n  Tab1.e 7.2. The samples genera l ly  
con ta in  s i m i l a r  t y p e s  of p l an t  remains. P r o s o ~ i s  -10s~ and/or E u ~ h o r b i a  
sp. seeds  were found i n  a l l  of  t h e  samples wi th  t h e  exception of  f i v e  f ea tu re s .  
A l l  of t h e s e  specimens were charred.  I n  a d d i t i o n  t o  t hese  dominant spec ies ,  
one sample each contained Cirsium sp. (104N/114E), S D O ~ O ~ O ~ U ~  sp.  (Fea ture  351, 
and S e t a r i a  sp. (Fea tu re  36) .  

P r o s o ~ i s  8:- is t h e  only spec i e s  which could be considered t o  be an 
economic p l a n t  based on t h e  number of seeds. The presence of B ~ h o r b i a  seeds 
i s  puzzling. C a s t e t t e r  (1935:29) i n d i c a t e s  t h a t  E u ~ h o r b i a  r o o t s  
were gathered and s to red  i n  s acks  by t h e  Zuni. A s m a l l  p iece  of t h e  r o o t  i s  
placed i n  t h e  mouth f o r  two days being removed j u s t  before beginning t h e  
process  of  sweetening f r e s h l y  and f i n e l y  ground corn meal. The s a l i v a ,  
con ta in ing  t h e  enzyme d i a s t a s e ,  changes t h e  s t a r c h  of  t h e  corn meal i n t o  sugar ,  
and t h e  Euphorbia r o o t  is  probably kept  i n  t h e  mouth f o r  t h e  purpose of stimu- 
l a t i n g  s e c r e t i o n  of  t h e  enzyme. ENM 10418 con ta ins  no evidence of corn being 



u t i l i z e d  and t h e  r ea sons  f o r  l a r g e  numbers of  char red  Euphorbia s e e d s  i n  t h e  
f e a t u r e s  is a mystery. 

A l i s t i n g  and d e s c r i p t i o n  of  a l l  of  t h e  economically u s e f u l  p l a n t s  found w i t h i n  
t h e  WIPP area are provided below. 

Agavaceae 
Yucca c a m ~ e s t r i s  
1. elata 
1. t o r r e v i  

Dune yucca 
Pa lmi l l a ,  s o a p t r e e  yucca 
Torrey yucca, Spanish dagger  

Yucca bacca t a  fruits were widely used as a food r e sou rce  a c r o s s  t h e  southwest.  
It may be e a t e n  raw o r  bo i led .  A conserve i s  a l s o  made from t h e  pared f r u i t  
(Castetter 1935:54). The Pima u s e  Yucca bacca t a  as a sou rce  o f  food by 
b o i l i n g ,  d ry ing  and g r i n d i n g  t h e  f r u i t  and b o i l i n g  t h e  r e s u l t i n g  meal w i t h  
wheat f l o u r  (Castetter 1935:54). The f r u i t  can a l s o  be bo i l ed ,  d r i e d ,  and 
s t o r e d  f o r  w i n t e r  use. The f l o w e r s  o f  v a r i o u s  yucca s p e c i e s  can  a l s o  be e a t e n  
as food (Castetter 1935:56). 

Arnaranthaceae 
Amaranthus a l b u s  
A. b l i  t o i d e s  
A. hvbr i d u s  - 
A. ~ a l m e r i  
A. g r o s t r a t a  

Tumble pigweed 
Tumble pigweed 
Green amaranth o r  pigweed 
Red r o o t  pigweed 
P r o s t r a t e  pigweed 

Arnaranthaceae were commonly used a s  food by p r e h i s t o r i c  i n h a b i t a n t s  o f  t h e  
Southwest. The young p l a n t s  can  be used a s  greens ,  being bo i l ed  and e a t e n  o r  
d r i e d  f o r  w i n t e r  u se  ( C a s t e t t e r  1935:15-16). The mature s eeds  were a l s o  e a t e n  
as food. The seeds  are ground and made i n t o  a mush ( C a s t e t t e r  1935:21-23). 

Rhus m i c r o ~ h v l l a  L i t t l e  leaf sumac 

The f ru i t  is e a t e n  f r e s h  o r  after being ground t o  form a meal by t h e  Navajo, 
t h e  Pueblo I n d i a n s  o f  t h e  Rio Grande Val ley,  t h e  Hopi, and t h e  Mescalero Apache 
(Castetter 1935 : 49 1. 

Asclepiadaceae 

A s c l e ~ i a s  a r e n a r i a  
A. n v c t a n i n i f o l i a  
A. oenother iodes  - 
A. v i r i d i f l o r a  - 

Dune milkweed 
Four-o-clock milkweed 
Primrose milkweed 
Green-flowered milkweed. 

While C a s t e t t e r  (1935) does no t  s p e c i f i c a l l y  mention any o f  t h e s e  s p e c i e s  of  
milkweed, he does state t h a t  A. p a l i o i d e s  and A. s ~ e c i o s a  were used as food. 



The r o o t s  and un r ipe  pods o f  A. g a l i o i d e a  can be e a t e n  raw and t h e  l eaves  and 
young shoo t s  o f  A. s ~ e c i o s a  a r e  boi led wi th  meat and ea t en  by t h e  Hopi 
( C a s t e t t e r  1935:17). The milky stems of  A. ~ ~ e c i o s a  is c o l l e c t e d  by t h e  Acorna' 
and Laguna and allowed t o  harden before  being used as chewing gum ( C a s t e t t e r  
1935:31). 

Li thos~ermum multiflorum Stoneseed 

Among t h e  Pima t h e  f r e s h  l eaves  a r e  ea t en  as food ( C a s t e t t e r  1935:33). 

Cac taceae 

Echinocactua macromeris 
Echinocereus c a e s ~ i t o s u s  
g. f e n d l e r i  
ODuntia d a v i s i i  
Q. j c le in iae  
Q. l e ~ t o c a u l i s  
Q. phaeacantha 

Texas devilshead 
Caespi tose hedgehog 
Fendler  hedgehog 
Davis c h o l l a  
Kle in  c h o l l a  
Christmas cac tus  
P r i ck ly  pear  

F r u i t s  of  most cac taceae  a r e  ed ib le .  The Echinocereus f r u i t  may be ea t en  f r e s h  
after removing t h e  sp ines  by burning. The f r u i t  may be s l i c e d  and baked l i k e  
squash (Castetter 1935:26). The Opuntias provide food i n  two forms: t h e  
f r u i t s  may be e a t e n  f r e s h ,  s p l i t ,  d r i ed  and ground, and made i n t o  a meal f o r  
w in te r  consumption o r  f r u i t s  of  c e r t a i n  s p e c i e s  may be  p i t  baked i n  prepara t ion  
f o r  s t o r a g e  ( C a s t e t t e r  1935:35-36). The pads themselves may be roas ted  and 
ea t en  o r  young pads could be s p l i t  lengthwise,  d r i e d ,  and s tored  f o r  win ter  use 
(Castetter 1935:35). 

Chenopodiaceae 
Al l en ro l f ea  o c c i d e n t a l i s  Pickleweed 
A t r i ~ l e x  canescens Four-wing sa l tbush  
Cheno~odium desiccatum Thickleaf  goosefoot 
C . h i a n a  - F e t i d  goosefoot 
c. i n c a n u  Gray goosefoot 
Cvloloma a t r i ~ l i c i f o l i a  Winged pigneed 

Chenopods can be ea t en  e i t h e r  a s  greens o r  t h e  seeds  can be consumed. Allen- 
r o l f e a  seeds  have had an  important r o l e  i n  t h e  Great Basin f o r  thousands of  
y e a r s  (Fry 1970). A t r ip l ex  can be used a s  a f l a v o r i n g  and t h e  young l eaves  of 
some s p e c i e s  may be boi led  and ea t en  a s  greens (Castetter 1935:18). 

Chenopodium can a l s o  be ea ten  a s  a green i n  e a r l y  s p r i n g  t o  summer and t h e  
seeds  can be ground and ea t en  a lone  o r  mixed wi th  o t h e r  seed p lan ts ,  much l i k e  
Amaranths . 



Compositae 
Arteaiaia f i l i f o l i a  
A. ludoviciana m m  
C h r v s o t h w  D ~ l ~ h e l l u g  
G- ar2&&wu 
Circiuq sp. 
He l i an thus  ~ e t i o l a r i s  
H s m e n o ~ a ~ ~ u s  f l avescenq  
Hmenoxvs sDaDosa 

Sand sagebrush  
Wormwort 
L y r a t e  greeneyes 
Southwest r a b b i t b r u s h  
B l u n t l e a f  r a b b i t b r u s h  
T h i s t l e  
P r a i r i e  sunf lower  
White ragweed 
Smooth hymenoxys 

Composites make up a large p o r t i o n  o f  t h e  p l a n t s  p r e s e n t l y  found i n  t h e  area 
and provide  a v a r i e t y  o f  food types.  Artemisia s e e d s  can  be ground and e a t e n  
(Castetter 1935:21). The f lower buds of Chrysothamnus are s a l t e d  and e a t e n  by 
t h e  San F e l i p e  Pueblos  (Castetter 1935 :24). P o r t i o n s  o f  Circium can  be e a t e n  
as greens.  He l i an thus  s eeds  can be ground w i t h  t h e  r e s u l t i n g  f l o u r  made i n t o  
cakes. C e r t a i n  s p e c i e s  o f  Hymenopappas and Hymenoxys r o o t s  can  be used as a 
s u b s t i t u t e  f o r  chewing gum ( C a s t e t t e r  1935:30-31). 

C r u c i f e r a e  
J lescurainia  ~ i n n a t a  Tansy mustard 
L e D i d i u  montanw Mountain peppergrass  
L e D i d i u  v i r n i n i c q  Peppergrass  

Descu ra in i a  can  be e a t e n  as a g reen  much l i k e  sp inach  (Castetter 1935:25). 

C v ~ e r u s  s c h w e i n i t z i i  F l a t  sedge 

The small tube rous  r o o t s  of a Cyperus s p e c i e s  a r e  e a t e n  as food by t h e  Laguna 
and Acoma (Castetter 1935:25). 

E u ~ h o r b i a  f e n d l e r i  
E. g l v ~ t o s ~ e r m a  
E. h e t e r o ~ h ~ l l a  
E. l a t a  
E. micromera - 
E. missu r i ca  
E. p r o s t r a t a  
E. s e r p e n s  
E. s e r ~ y l l i f o l i a  - 
E. s e r r u l a  

Euphorbiaceae 
Fend le r  spurge 
Ridge-seed spurge  

' C a t a l i n a  
Spurge 
Spurge 
Spreading spurge  
F l a t  spurge  
Serpent  spurge  
Thymeleaf spurge  
S e r r u l a t e  spurge  

E. s e r ~ y l l i f o l i a ,  r o o t s  are ga the red  and s t o r e d  i n  s acks  by t h e  Zuni. A small - 
p iece  of t h e  r o o t  is placed i n  t h e  mouth f o r  two days being removed j u s t  before  
beginning t h e  process  of sweetening f r e s h l y  and f i n e l y  ground co rn  meal. The 
s a l i v a ,  c o n t a i n i n g  t h e  enzyme d i a s t a s e ,  changes t h e  s t a r c h  o f  t h e  corn  meal 
i n t o  suga r ,  and t h e  spurge r o o t  is probably k e p t  i n  t h e  mouth f o r  t h e  purpose 
of  s t i m u l a t i n g  s e c r e t i o n  o f  t h e  enzyme (Castetter 1935:29). 



Q u e r c u ~  h a v a r d i i  Havard oak, s h i m e r y  oak 

A wide v a r i e t y  o f  oak trees produce e d i b l e  acorns. The acorns  f r o m &  B a v a r w  
a r e  t h e  l a r g e s t  found i n  New Mexico. Castetter (1935:47) i n d i c a t e s  t h a t  "acorns 
were boi led  l i k e  beans o r  roas t ed  on c o a l s  by t h e  Navajo. Among t h e  Pima 
acorns....were parched and ground t o  make mealn. It is n o t  known whether Q. 
hava rd i i  con ta ins  l a r g e  enough amounts of t a n n i c  a c i d  t o  r equ i r e  spec i a l  
processing. 

Gramineae 
Panicum c a ~ i l l a r e  Common wi tchgrass  
P. obtusurq - Vine-mesquite 
S D O ~ O ~ O ~ U S  Spike dropseed 
S. c r v ~ t a n d r u s  - Sand dropseed 
S. flexuousus - Mesa dropseed 
S. pia - a n t e u s  Giant dropseed 

These g r a s s e s  produce e d i b l e  s eeds  which have been u t i l i z e d  by Indian groups 
a c r o s s  western North America. The Navajo make dumplings, r o l l s ,  and gr iddle-  
cakes from t h e  ground seeds  of s. g r v ~ t a n d r u g ,  whi le  among t h e  Hopi seeds of 
t h i s  s p e c i e s  a s  well a s  of  2. c a ~ i l l a r e  are ground and mixed wi th  corn meal for 
food ( C a s t e t t e r  1935:28). 

Monarda g u . ~  var. l a s i o d o n t a  Spotted horsemint 

Among most of t h e  Pueblo Ind ians  of New Mexico a s  well as t h e  Spanish-Americans 
horsemint is  cooked wi th  meats and soups a s  a f l a v o r i n g  and is o f t en  d r i ed  and 
s to red  f o r  w i n t e r  use. A t  Hano, however, t h e  p l a n t  is cooked and ea ten  by 
i tself  ( C a s t e t t e r  1935:34). 

Leguminosae 
Dalea formosa Fea therbush 
&. l a n a t a  Woolly da l ea  
Hoffmansemia densiflora Hog po ta to  
&. j a m e s i i  -Hog po ta to  
P r o s o ~ i s  ~ l a n d u l o s a  Honey mesquite 

The r o o t s  of  p a l e a  l a n a t a  a r e  scraped and ea t en  a s  sweets by t h e  Hopi (Cast- 
e t t e r  1935:17). The tuberous,  r a t h e r  sweet but tough Indian  pota to  (Hoffman- - d e n s i f l o r a )  was commonly roas ted  and ea t en  by va r ious  Pueblos o f  t h e  Rio 
Grande Valley of New Mexico, a s  w e l l  a s  by t h e  Mescalero Apache. When roasted 
it t a s t e s  much l i k e  t h e  I r i s h  po ta to  ( C a s t e t t e r  1935:52). 

P r o s o ~ i s  ~ l a n d u l o s a  is one of t h e  bes t  known p l a n t s  of t h e  a r i d  Southwest and 
i n  p a r t s  o f  southern  New Mexico is of g r e a t  economic importance. The f lowers  
f u r n i s h  e x c e l l e n t  n e c t a r  f o r  honey making, whi le  t h e  l eaves  and pods a r e  
ex t ens ive ly  e a t e n  by browsing animals  of a l l  kinds. 



The seeds a r e  gathered by some Indian peoples, who gr ind  them and make t h e  meal 
i n t o  a kind of  bread. The Mescalero Apache gr ind  t h e  seeds  i n t o  f l o u r  which is 
then made i n t o  a pancake. The beans a r e  o f t e n  boi led ,  then pounded on a h lde  
o r  ground on a metate, a f t e r  which they a r e  kneaded with t h e  hands u n t i l  a 
t h i c k  jam-like substance is formed. The Apache a l s o  gr ind  t h e  mesquite pod t o  
make f l o u r  and t h i s  f l o u r  is used i n  making pinole. 

The Pima r o a s t  and gr ind  t h e  beans t o  m a k e  f l o u r ,  first roas t ing  them i n  p i t s  
l i n e d  with arrow bushes. They a r e  placed i n  a l t e r n a t e  s t r a t a  wi th  cockleburr  
l eaves  and t h e  whole covered wi th  ear th .  After baking severa l  days they a r e  
removed, spread ou t  t o  dry, then s to red  ( C a s t e t t e r  1935:44-45). 

Loasaceae 
Mentzelia humilis  S t i c k l e a f  
Ye aallih Golden b laz ing s t a r  
1. r e v e r c h o n u  Reverchon s t i c k l e a f  
y. strictissima P r a i r i e  s t i c k l e a f  

The Hopi parch and gr ind  t h e  seeds of  &&gJ& a l b i c a u l i s  i n t o  a f i n e  sweet 
meal and e a t  i t  i n  pinches ( C a s t e t t e r  1935:34). It is poss ib le  t h a t  one of  t h e  
spec ies  l i s t e d  above may have been s i m i l a r l y  used. 

Polygonaceae 
Erio- abertianum Abert buckwheat 
E* amu?l Winged buckwheat 
E. J e ~ t o c l a d o n  
g. p m  Wooly buckwheat 
9. rotundifolium Roundleaf buckwheat 
Rumex h ~ m e n o s e ~ a l u s  Wild rhubarb 

Among t h e  Hopi Eriononum corvmbosum leaves  a r e  boi led  and, with some of t h e  
water i n  which they a r e  boiled,  they a r e  rubbed on t h e  mealing s tone  with corn 
meal, then  baked i n t o  a type of bread ( C a s t e t t e r  1935:29). 

The r o o t s  and stems of Rumex a r e  e a t e n  by t h e  Pima. The stem is  genera l ly  
roas ted  i n  ashes. The l e a f y  stems may be s u b s t i t u t e d  f o r  rhubarb ( C a s t e t t e r  
1935:50). 

Portulacaceae 
P o r t u l a c a  ~ a r v u l a  Small purslane 
P. r e t u s a  Retose purslane 

Portulaca is a very important n a t i v e  p lan t  i n  New Mexico. The f l e s h y  l eaves  
and stems a r e  boi led  and ea ten  a s  greens. The l eaves  may be slowly d r i e d  and 
s tored  a s  greens  i n  t h e  winter .  The seeds may a l s o  be ea ten  ( C a s t e t t e r  
1935 :43). 



Solanaceae 
m v s a l i a  l o b a t a  Lobed ground-cherry 

Clammy ground-cherry E. l e d e r a e f o l i a  

Spec ies  of  Physa l i s  can be e a t e n  f r e s h  o r  boiled. The Zuni dry and gr ind  them 
and t h e  meal i s  made i n t o  bread ( C a s t e t t e r  1935:40). 

C e l t i s  r e t i c l a t a  Net leaf  hackberry 

The b e r r i e s  o f  t h i s  spec i e s  a r e  e a t e n  by many o f  t h e  Pueblo Indians  of t h e  Rio 
Grande Valley ( C a s t e t t e r  1935:21). 

Terrestrial G a s t r o ~ o d s  

I n  a d d i t i o n  t o  t h e  bo tan ica l  remains recovered from t h e  f l o t a t i o n  analyses ,  
t e r r e s t r i a l  gastropods were a l s o  recovered. A l l  of t h e  land s n a i l s  i d e n t i f i e d  
came from f e a t u r e s  a t  ENM 10418. These a r e  l i s t e d  i n  Table 7.3. An a d d i t i o n a l  
19 samples from t h e  f l o t a t i o n  samples processed f o r  ENM 10418 have been 
included i n  t h i s  analyses .  F ive  spec i e s  of land s n a i l s  have been i d e n t i f i e d  
from t h e  samples. They a r e  i n  o rde r  of  frequency: G ~ s ~ ~ o c o D ~ ~  -a (124).  
-ides a l b i l a b r d g  ( 11 1, Heloidiscus s i n a l e ~ a n u s  (6 1 ,  S t r i a t u r a  
( 2 ) .  and G a s t r o c o ~ t a  t a p ~ a n i a n a  ( 1 ) .  If Fea ture  7 ,  a charcoal  s t a i n  i n  a 
r e c e n t  c u t  and f i l l  episode o f  t h e  arroyo a t  t h e  si te,  is el iminated,  PuDoideg 
d b i l a b r i s  is t h e  dominant spec i e s  wi th  G a s t r o c o ~ t a  c r i s t a t a  second i n  impor- 
tance.  The range and h a b i t a t  requirements f o r  t hese  spec i e s  a r e  presented 
below from Leonard (1959). 

p u ~ o i d e s  a l b i l a b r i s  (C.  B. Adams) 

Range: Eas te rn  North America from southern Canada t o  t h e  Gulf of  Mexico, 
west t o  t h e  Dakotas, Colorado and western Arizona. 

Habi ta t :  To t h e  e a s t  of Kansas i n  Indiana and I l l i n o i s  t h i s  spec i e s  l i v e s  
under s t i c k s ,  l o g s ,  and l e a f  l i t t e r  i n  wooded areas as w e l l  a s  i n  
d r i e r  s i t u a t i o n s  such a s  open pas tu re s ,  r a i l r o a d  embankments, and 
rocky open country. It i s  a very hardy animal and has been co l l ec t ed  
from sagebrush f l a t s  i n  t h e  western p a r t  of Kansas. It has a high 
t o l e r a n c e  t o  a r i d i t y  and high temperatures.  

G a s t r o c o ~ t a  c r i s t a t a  ( P i l s b r y  and Vanat ta)  

Range: Kansas, Oklahoma, Texas, Mew Mexico and Arizona. 

Habi ta t :  This  s n a i l  can be found i n  timbered a r e a s  i n  both upland and flood- 
p l a i n  s i t u a t i o n s ,  a s  well a s  i n  grasslands.  





Range: United S t a t e s  from New J e r s e y  and F lo r ida ,  west t o  South Dakota, 
southwest t o  Arizona. 

Habi ta t :  I n  Kansas it has  been found i n  s i f t i n g s  of  l e a f  l i t t e r ,  but many of 
t h e  r eco rds  a r e  from d r i f t  and may be u n r e l i a b l e  s i n c e  t h e  spec i e s  is 
abundant i n  c e r t a i n  P le i s tocene  depos i t s .  

S t r i a t u r a  mer id iona l i s  (P i l sb ry  and F e r r i s s )  

Range: Eas t e rn  North America from Pennsylvania t o  Kansas, southward t o  
F lo r ida  and Mexico. 

Habi ta t :  This  spec i e s  l i v e s  i n  t h e  l e a f  l i t t e r  and d e b r i s  of t h e  f o r e s t  f l oo r .  

Range: North America from southern Canada and Alabama west t o  South Dakota 
and Arizona. 

Habi ta t :  This  s n a i l  is found beneath wood l o g s  and s i m i l a r  d e b r i s  i n  moist 
p laces ,  e s p e c i a l l y  on f loodp la ins  and i n  moist upland fo re s t ed  areas .  

The ma jo r i t y  of t h e  t e r r e s t r i a l  gastropods s p e c i e s  i n d i c a t e  t h a t  c l imate  
cond i t i ons  i n  t h e  a r e a  have remained e s s e n t i a l l y  s t ab l e .  The presence of 
S t r i a t u r a  mer id iona l i s  and G a s t r o c o ~ t a  t a p ~ a n i a n a  i n d i c a t e  a moist fores ted  
s i t u a t i o n .  This  may be caused by a microhabi ta t  w i t h i n  t h e  arroyo system o r  
may i n d i c a t e  inwashing from o t h e r  more favorable  areas. 

POLLEN ANALYSIS 

Nineteen po l l en  samples from t h r e e  a rchaeologica l  s i tes (ENM 10222, ENM 10230, 
and ENM 10418) from t h e  WIPP P ro j ec t  were submitted t o  t h e  C a s t e t t e r  Laboratory 
f o r  Ethnobotanical  S tudies  f o r  e x t r a c t i o n  and ana lys i s .  The ana lys i s  of 
well-preserved f o s s i l  po l len  from p r e h i s t o r i c  vege ta t ion  may be use fu l  i n  
i d e n t i f y i n g  s p e c i f i c  p l a n t s  used f o r  subs i s t ence  by abor ig ina l  peoples,  a s  well 
a s  vege ta t ion  growing i n  t h e  v i c i n i t y  and a t  a d i s t a n c e  from t h e  sites. By 
sampling archaeologica l  f e a t u r e s  such a s  hear ths ,  f l o o r s ,  and p i t s ,  information 
regard ing  t h e  botan ica l  u se  o f  p l a n t s  i n  r e l a t i o n  t o  t hese  f ea tu re s  may be 
derived.  

Analysis  o f  t h e  samples revealed t h a t  po l len  p re se rva t ion  was extremely poor 
( s e e  Table 7.4). Three sepa ra t e  s l i d e  p repa ra t ions  were made of each sample 
and t h e s e  were scanned i n  search  of pollen. I n  genera l ,  one o r  two de t e r io -  
r a t e d  p o l l e n  g r a i n s  were v i s i b l e  per  preparat ion.  These were pine, high-spine 
Compositae (Sunflower fami ly) ,  mesquite,  juniper ,  oak, and grasses .  I n  t h i s  
contex t  of  poor preserva t ion ,  they a r e  not  d iagnos t ic .  E U C ~ ~ V D ~ U S  con t ro l  
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po l l en  added t o  t h e  samples p r i o r  t o  chemical e x t r a c t i o n  i nd i ca t ed  t h a t  t h e r e  
was an  average  o f  240 f o s s i l  g r a i n s  per  gram o f  sediment f o r  each sample, f a r  
below t h e  1000 e s t ima t ed  by Hall (1981) t o  be s u f f i c i e n t  f o r  r e l i a b l e  i n t e r p r e -  
t a t i o n  o f  po l l en .  The s i n g l e  major problem was abundance o f  charcoa l  and ash.  
A l l  o f  t h e  samples,  w i t h  t h e  excep t i on  o f  t h e  two metate samples, were cha rcoa l  
and a s h  laden.  Charcoal obscured p o l l e n  and a sh ,  i n  con junc t ion  w i th  wa t e r  
from s o i l  mo i s tu r e ,  most l i k e l y  had a s t r o n g l y  c o r r o s i v e  e f f e c t  on t h e  p o l l e n  
i n  t h e  samples. Abundant f unga l  hyphae and s p o r e s  a t t e s t  t o  we t t i ng  and d ry ing  
sequences. 

The meta te  samples were  composed o f  r e s i d u e s  scrubbed from t h e  metate s u r f a c e s  
w i t h  d i s t i l l e d  water and a sterile s c r u b  brush. They d i d  n o t  con t a in  f o s s i l  
p o l l e n  and were complete ly  undiagnos t ic .  

The samples were  processed u s i n g  a mod i f i c a t i on  o f  t h e  method descr ibed  by 
Mehringer ( 1967 1. 

1. A 25 gram s o i l  sample was t aken  from t h e  bag and weighed on a t r i p l e  beam 
balance.  

2. The sample was washed through a 180 micron mesh b r a s s  s c r een  w i th  d i s -  
t i l l e d  water i n t o  a 600 mil l i l i ter  beaker. 

3. T a b l e t s  of f r e s h  q u a n t i f i e d  E u c a l v ~ t u s  p o l l e n  were d i sso lved  i n  each 
sample t o  s e r v e  as a c o n t r o l  f o r  po l l en  deg rada t i on  o r  l o s s  dur ing  t h e  
p roce s s  and t o  c a l c u l a t e  a b s o l u t e  p o l l e n  sums t o  determine whether o r  no t  
s u f f i c i e n t  p o l l e n  was a v a i l a b l e  pe r  sample f o r  d a t a  i n t e r p r e t a t i o n  
(Stockmarr 1971).  

4. Carbonates  were removed by adding 50  m l s  o f  40% hydroch lor ic  a c i d  (HCL) 
t o  each beaker.  When e f fe rvescence  ceased ,  each beaker was f i l l e d  w i th  
d i s t i l l e d  wa t e r  and t h e  sediments  were allowed t o  set t le f o r  a t  l e a s t  3 
hours. The water and d i l u t e  HCL were c a r e f u l l y  poured o f f  a f t e r  
s e t t l i n g ,  l e a v i n g  t h e  sed iments  and t h e  p o l l e n  behind i n  t h e  beaker. 

5. Each beaker  was f i l l e d  aga in  w i th  d i s t i l l e d  water, stirred, and allowed 
t o  se t t le  f o r  3 hou r s  b e f o r e  pouring o f f .  

6. Beakers were f i l l e d  one- thi rd  f u l l  w i t h  d i s t i l l e d  water, s t i r r e d  wi th  
c l e a n  s t i r r i n g  r o d s  w i thou t  c r e a t i n g  a v o r t e x ,  t o  suspend sediments  and 
po l len .  Three seconds af ter  s t i r r i n g  s topped,  t h e  l i g h t e r  s o i l  p a r t i c l e s  
and t h e  p o l l e n  g r a i n s  were poured off i n t o  a second c l e a n  beaker l e a v i n g  
t h e  h e a v i e r  sand p a r t i c l e s  behind i n  t h e  first beaker. The procedure  was 
r epea t ed  s e v e r a l  times t o  p h y s i c a l l y  s e p a r a t e  t h e  heav i e r  sand from t h e  
l i g h t e r  sed iments  and t h e  p o l l e n  g r a in s .  

7. S i l i c a t e s  were removed by adding 50 m l s  of  hyd ro f lou r i c  a c id  (HF) t o  each 
beaker.  The beaker  was allowed t o  s i t  ove rn igh t  and t h e  HF was poured 
o f f .  D i s t i l l e d  w a t e r  was added twice  t o  r i n s e  t h e  samples. 



8. The sed iments  were t r a n s f e r r e d  t o  50 ml test  tubes.  

9. Organics  were removed by t h e  fo l lowing  process:  t h e  samples were r i n s e d  
w i t h  30 m l s  g l a c i a l  acetic a c i d ,  c e n t r i f u g e d  and poured o f f .  A f r e s h  
a c e t o l y s i s  s o l u t i o n  was prepared of  9  p a r t s  a c e t i c  anhydride t o  1  p a r t  
s u l f u r i c  ac id .  T h i r t y  mls were added t o  each  tes t  tube ,  s t i r r e d ,  and 
p laced  i n  a h o t  water ba th  f o r  10 minutes.  Tubes were removed and 
cooled,  t hen  c e n t r i f u g e d ,  t h e  l i q u i d  poured o f f ,  t h e n  r i n s e d  w i t h  g l a c i a l  
a c e t i c  a c i d ,  c e n t r i f u g e d  and poured o f f .  

10. The c e n t r i f u g e  t u b e s  were f i l l e d  w i t h  d i s t i l l e d  water, s t i r r e d ,  c e n t r i -  
fuged, and poured o f f .  Th i s  was repea ted  twice. 

11. Drop le t s  o f  t h e  pol len-bear ing sediment were placed on microscope s l i d e s  
and mixed w i t h  g lyce r ine .  A cover  s l i p  was placed on each s l i d e  and t h e  
s l i d e s  were s e a l e d  w i t h  f i x a t i v e .  

12. The s l i d e s  were examined us ing  a  Nikon microscope under magn i f i ca t i ons  o f  
200x, 4OOx and 1000x. P o l l e n  i d e n t i f i c a t i o n  was made us ing  Kappts pol len 
and S o o r e s  (19691, and t h e  comparat ive c o l l e c t i o n  o f  Southwestern p o l l e n  
t y p e s  i n  t h e  Ethnobotany Lab. An a t t empt  was made t o  r each  a count  o f  
200 p o l l e n  g r a i n s  f o r  each sample t o  d e r i v e  r e l a t i v e  p o l l e n  f r e q u e n c i e s  
f o r  t h e  i n t e r p r e t a t i o n  o f  t h e  p o l l e n  record  (Barkley 1934).  

When s l i d e  p r e p a r a t i o n s  were scanned w i t h  t h e  microscope, i t  was found 
t h a t  t h e  samples were still l a d e n  w i t h  humic d e b r i s  and cha rcoa l ,  making 
t h e  l o c a t i o n  and i d e n t i f i c a t i o n  o f  p o l l e n  very  d i f f i c u l t .  A s  a  conse- 
quence, t h e  samples were f u r t h e r  t r e a t e d .  This  was done by n f l o a t i n g n  
t h e  d e b r i s  from t h e  samples by u s e  of a d i s p e r s a n t  (Calgon, i n  a  5% 
aqueous s o l u t i o n )  followed by s u c c e s s i v e  r i n s e s  w i t h  d i s t i l l e d  water. A s  
a  r e s u l t ,  c o n c e n t r a t i o n s  o f  p o l l e n  two t o  t h r e e  times g r e a t e r  were 
achieved. 

14. The p o l l e n  was counted and t h e  a b s o l u t e  p o l l e n  r a t i o  was computed 
(Stockmarr 1971). The a b s o l u t e  p o l l e n  r a t i o  i s  a r a t i o  o f  f o s s i l  p o l l e n  
counted t o  a  known q u a n t i t y  of  e x o t i c  E u c a l v ~ t u s  c o n t r o l  p o l l e n  which has  
been added. 

Absolute  p o l l e n  r a t i o  - No. f o s s i l  u s  x No. e x o t i c s  ad- - 
(no. p o l l e n  g r a i n s  No, e x o t i c s  counted x No. grams/sample 
p e r  gram sediment)  

FAUNAL REMAINS 

Both v e r t e b r a t e  and i n v e r t e b r a t e  f a u n a l  remains were recovered from t h e  WIPP 
a rchaeo log ica l  p r o j e c t .  The ma jo r i t y  of  t h e  materials were recovered from ENM 
10418. Th i s  is probably due t o  t h e  amount o f  subsur face  excava t ion  work a t  t h e  
s i t e  and t h e  appa ren t ly  s t a b l e  n a t u r e  o f  t h e  c u l t u r a l  d e p o s i t s .  Faunal 
m a t e r i a l s  were a l s o  recovered from ENM 10230. The ma jo r i t y  o f  t h e  m a t e r i a l s  



were from t h e  s u r f a c e  and t h u s  a r e  badly eroded. No f auna l  remains were 
recovered from ENM 10222. 

The materials recovered from ENM 10230 are d iscussed  below, fbllowed by t h e  
more ex t ens ive  f a u n a l  materials from ENM 10418. 

Ve r t eb ra t e  f auna l  remains from ENM 10230 c o n s i s t  o f  a s i n g l e  carapace fragment 
of T e r r e ~ e n e  sp. This  item was found on t h e  s u r f a c e  i n  Blowout 9 a t  55S/66E. 
It is d i f f i c u l t  t o  determine if t h i s  bone is  a r e c e n t  i n c l u s i o n  i n  t h e  s i te  o r  
r e p r e s e n t s  a food item of  t h e  p r e h i s t o r i c  occupants.  S i l v e r b i r d  (1980:117) 
s t a t e s  t h a t  t u r t l e s  were probably much more common p r e h i s t o r i c a l l y  than a t  
p resen t .  J e l i n e k  (1967:151) sugges t s  a p r e h i s t o r i c  r e l i a n c e  on t u r t l e s  i n  t h e  
middle Pecos Val ley when o t h e r  animal p r o t e i n  was no t  r e a d i l y  ava i l ab l e .  

I n v e r t e b r a t e  remains from ENM 10230 c o n s i s t  e n t i r e l y  of  u n i d e n t i f i a b l e  f rag-  
ments of f r e shwa te r  mussel spec i e s .  These specimens were probably procured 
from t h e  Pecos River  25 km west-southwest. These specimens may have funct ioned 
a s  food items o r  a s  t o o l s  o r  ornaments. Eight f ragments  were recovered from 
t h e  si te.  Freshwater  mussel s h e l l  t o o l s  used a s  s c r a p e r s  o r  scoops have been 
found i n  si tes of  t h e  gene ra l  region.  

Ve r t eb ra t e  Faunal Remains 

Animal remains recovered from ENM 10418 are poorly represen ted  (see Table 7.5). 
The l a c k  of  bones (32)  is probably due t o  poor preserva t ion .  Spec ies  repre- 
sen ted  probably i nc lude  S v l v i l a a u s  sp. Odocoileua sp., and poss ib ly  Bison sp. 
A l a r g e  p o r t i o n  o f  t h e  bones a r e  t o o  fragmentary t o  a s s i g n  even t o  t h e  genus. 
These specimens have been placed i n t o  s i z e  ca t ego r i e s :  very l a r g e  m a m m a l s  a r e  
b i son  s i z e ;  l a r g e  mammals a r e  deer  o r  an te lope  s i z e ;  medium mammals a r e  coyote 
s i z e ;  smal l  mammals a r e  r a b b i t  size. No evidence of roden t s  was recovered from 
d e f i n i t e  a r chaeo log ica l  contex ts .  

Table 7.5 
ENM 10418 Faunal Remains 

Excaeation Level E leva t ion  S ~ e c i e - s  Element &L 

med/lg mammal 
med/lg mammal 
l g  mammal 
(Odocoileus?) 
l g  mammal 
l g  mammal 

l g  mammal 

l g  mammal 
l g  mammal 
(Bison? 
s m  mammal 
(lagomorph) 

long  bone f r a g  
c r a n i a l  f r a g  
p e l v i s  f r a g  

long  bone f r a g  
long  bone f r a g ,  
t o o t h  f r a g  
long  bone f r a g  
(char red  
long  bone f r a g  
Pe t ro sa l  

femur f r a g  



Table 7.5 (cont inued)  
ENM 10418 Faunal Remains 

Excavation Unit  Level E leva t ion  S ~ e c i e s  Element h 

105N/121E 3  100.66-100.56 l g  mammal rt. scapu la  1  
(Odocoileug sp . )  

1  05N/ 1  22E 3  100.79-100.69 l g  m a m m a l  t o o t h  r o o t  1  
(Odocoileus?)  

106N/119E 4  100.45-100.35 small m a m m a l  l o n g  bone f r a g  1  
(lagomorph) 

1  06N/ 1  22E 3  100.79-100.69 med/lg mammal l o n g  bone f r a g  1  
108N/ 123E 3  100.70-100.60 small mammal t o o t h  1  

(lagomorph) 
97N/181E 3  101.50-101.40 small m a m m a l  l e f t  scapu la  1  

(m sp. 
1  18N/83E 5  98.01-97.91 small mammal l ong  bone f r a g  1  

(lagomorph) 

An i n t e r e s t i n g  d i s t r i b u t i o n  p a t t e r n  of bone does e x i s t  a t  ENM 10418. A l l  of 
t h e  a r chaeo log ica l  bone, w i th  two except ions ,  was found i n  an  area bounded by 
t h e  97 North l i n e  t o  108 North, and 115 East  and 123 East. E leva t ions  f o r  
t h e s e  bones range  between 100.79 and 100.16 meters, a 63 cm range. The mean 
depth o f  bone is 100.52 meters wi th  a s t anda rd  d e v i a t i o n  o f  .16 meters. Th i s  
32 cm t h i c k  zone c o n t a i n s  t h e  v a s t  ma jo r i t y  o f  t h e  bone and may r e p r e s e n t  a 
d i s t i n c t  d e p o s i t i o n a l  u n i t  which i n  t u r n  may r e p r e s e n t  a n  a c t i v i t y  area. Th i s  
zone o f  f a u n a l  d e p o s i t i o n  may r ep resen t  t h e  A.D. 1000 t o  1300 time per iod  based 
on art ifact  typo log ie s  and radiocarbon da t e s .  

With poor p r e s e r v a t i o n  and t h e  low numbers o f  bones recovered from t h e  s i t e  due 
t o  p re se rva t ion ,  i t  i s  imposs ib le  t o  state i f  t h e s e  bones r e p r e s e n t  a  s i n g l e  
occupat iona l  ep isode  o r  a number of  very  s h o r t  occupa t iona l  per iods.  The 
faunal  remains are badly fragmented and i t  appea r s  l i k e l y  t h a t  t h i s  i s  t h e  
r e s u l t  of  p o s t  d e p o s i t i o n a l  processes.  Only one bone had s i g n s  o f  burning,  a  
p e l v i s  fragment from dee r ,  and no bones had any evidence o f  butchering.  

The faunal  m a t e r i a l s  recovered from ENM 10418 i n d i c a t e  t h a t  dee r ,  r a b b i t s  and 
poss ib ly  b i son  were hunted and r e tu rned  t o  t h e  site. Although f a u n a l  remains 
were poorly r ep re sen ted  a t  ENM 10418, t h e  e x p l o i t a t i o n  p a t t e r n  seems t o  be 
similar t o  t h a t  found a t  t h e  Duval si tes ( S i l v e r b i r d  1980:105-121). S i l v e r b i r d  
s t a t e s  t h a t  t h e  f a u n a l  remains from t h e  Duval si tes,  a l though a s c a n t  assem- 
blage,  

... i n d i c a t e  ha rves t ing  of j ack rabb i t s ,  c o t t o n t a i l s ,  d e e r  and poss ib ly  
b ison  and small rodents .  It is l i k e l y  t h a t  a l l  t h e  animals  were 
u t i l i z e d  a s  completely a s  poss ib l e ,  f o r  meat, marrow, and a s  a  raw 
m a t e r i a l  ( h i d e s ,  sinews, t o o l s ,  u t e n s i l s ,  and ornaments. While no 
evidence unequivocal ly i n d i c a t e s  t h e  season  o f  occupat ion,  t h e  f a u n a l  
r e sou rces ,  s p e c i f i c a l l y  r a b b i t s  and t u r t l e s  a r e  opt imal ly  harves ted  
s p r i n g  through f a l l ,  e s p e c i a l l y  i n  midsummer, when they  are most 
abundant ( S i l v e r b i r d  1980:115). 



Although d a t a  a r e  spa r se  a t  ENM 10418, t h i s  p a t t e r n  seems t o  b e  repeated. w i t h  
a s p r i n g  through f a l l  period o f  e x p l o i t a t i o n  postulated.  

LU v e r t e b r a t e  Faunal Remains 

I n v e r t e b r a t e  f auna l  remains from ENM 10418 c o n s i s t  mainly of f reshwater  mussels 
which were probably c o l l e c t e d  from t h e  Pecos River. The present-day channel o f  
t h e  Pecos River  is approximately 16 km south-southwest of ENM 10418. Species  
i d e n t i f i c a t i o n  is based on c h a r a c t e r i s t i c s  of  s i x  whole s h e l l s  recovered from 
t h e  si te.  These va lves  have been i d e n t i f i e d  as L a m ~ s i l i s  sp. I n  a d d i t i o n  t o  
t h e s e  i d e n t i f i e d  valves,  21 fragments recovered from t h e  s i t e  have morphologi- 
c a l  c h a r a c t e r i s t i c s  which suggest  t h a t  they a r e  from L a m ~ s i l i s  sp.  The 
remaining s h e l l  fragments (160) r ep re sen t  p i eces  which could not  be i d e n t i f i e d  
t o  genus but probably represent  sp. 

Table 7.6 
ENM 10418 Freshwater Mussel Locat ions 

( *  = i d e n t i f i a b l e )  

Level Eleva t ion  Number 

2 
2 
3 
2 
1 
2 
2 
3 
1 
4 
4 
2 
4 
2 
3 
3 
4 
2 
5 
3 
2 

2, strat 2 
2 
7 
2 
2 
3 
4 
2 

100.30-100.20 
100.30-100.20 
100.68-100.61 
100.95-100.85 
101.09-101.00 
101.00-100.90 
100.84-1 00.72 
100.90-100.80 
101.12-101.00 
100.93-1 00.83 
100.93-100.83 
no e l eva t ion  
100.26-1 00.16 
100.29-100.19 
100.41-100.31 
101.50-101.40 
101.40-101.30 
100.29-100.19 
100.12-100.02 
100.41-100.31 
100.51-100.41 
100.54-100.49 
100.91-100.81 
100.27-100.17 
100.91-100.81 
100.91-100.81 
100.44-100.34 
100.34-1 00.24 
100.46-100.36 

1 f r a g  
1 f r a g  
1 whole 
1 f r a g  

10 f r a g  
1 f r a g  
1 f r a g  
1 f r a g  
1 'rag 
1 f r a g  
1 f r a g  
3 hinges 
1 hinge 
1 f r a g  
2 f r a g  
1 f r a g  
1 f r a g  
1 f r a g  
1 hinge 
5 f r a g  
1 f r a g  
5 f r a g  
2 f r a g  
1 hinge 
2 f r a g  
1 f r a g  
1 f r a g  
1 whole 
1 hinge 



Table 7.6 (continued 1 
ENM 10418 Freshwater Mussel Locations 

( a  identifiable) 

Provenience I&!&. Elevation Number 

1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
3 frag 
1 frag 
2 frag 
1 frag 
6 frag 
1 hinge 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
2 frag 
2 frag 
1 frag 
1 frag 
1 whole 
8 frag 
2 whole 
3 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 
1 frag 

10 frag 
3 frag 

10 frag 
3 frag 
1 frag 
1 frag 
2 frag 
1 whole 
1 frag 
1 frag 
5 frag 
4 frag 



Table 7.6 (cont inued)  
ENM 10418 Freshwater Mussel Locat ions 

(*  = i d e n t i f i a b l e )  

Provenience Level 

2 
5 
5 
3 
4 
3 
2 
3 
4 

su r f ace  
5 
1 

su r f ace  
1 

Eleva t ion  Number 

1 f r a g  
3 f r a g  
2 f r a g  
1 f r a g  
1 f r a g  
1 f r a g  
4 h inges  
1 f r c g  
1 f r a g  
1 f r a g  
1 f r a g  

12 f r a g  
1 f r a g  
1 f r a g  

Mussel s h e l l s  have a much wider d i s t r i b u t i o n  a c r o s s  t h e  s i t e  when compared t o  
bone remains. S h e l l  fragments were found a c r o s s  t h e  e a s t e r n  two-thirds o f  t h e  
s i te ,  however, t h e  h ighes t  concen t r a t ions  were found i n  an a rea  bounded by 97 
North and 108 North, and 110 East  and 127 East.  This  is roughly t h e  same a r e a  
where v e r t e b r a t e  remains were concentrated.  

Using t h e  d a t a  from Table 7.6 which lists provenience information on t h e  s h e l l  
remains t h e  mean depth of s h e l l  remains f o r  t h e  main concentrat ion was 100.55 m 
w i th  a s tandard  d e v i a t i o n  of .16 m and a range of from 100.85 t o  100.12 m. The 
mean, s tandard  d e v i a t i o n  and range f o r  s h e l l  recovered from ENM 10418 a r e  
v i r t u a l l y  i d e n t i c a l  t o  t h e  d i s t r i b u t i o n  of  bones w i t h i n  t h e  main excavation 
a r e a s  of  t h e  si te.  This  sugges ts  t h a t  t h e  depos i t i on  probably occurred con- 
c u r r e n t l y  w i th  t h e  bone. 

The amount of s h e l l  fragments found a t  t h e  s i t e  makes i t  d i f f i c u l t  t o  i n t e r p r e t  
t h e i r  r o l e  w i t h i n  t h e  s i te  assemblage. Undoubtedly freshwater  mussel s h e l l s  
could i n d i c a t e  consumption of t h e  meat. The fragmentary na tu re  of  t h e  s h e l l s  
makes i t  d i f f i c u l t  t o  determine how heavy t h i s  e x p l o i t a t i o n  was. Confusing t h e  
i s s u e  even more is t h e  presence of a whole va lve  which has gr inding  along an 
e n t i r e  margin and a s h e l l  pendant. The whole s h e l l  may have funct ioned a s  a 
scoop of  some kind. It is d i f f i c u l t  t o  t e l l  i f  o t h e r  p ieces  of s h e l l  were used 
i n  a s i m i l a r  manner. 

The s h e l l  pendant recovered from t h e  s i t e  (F igu re  7.1) measures 36 mrn w i d e  by 
35 mm long. The l e n g t h  measurement may be i n c o r r e c t  s ince  t h e  pendant is 
apparent ly  broken along t h e  s i d e  and lower margins. The upper margins have 
been scored and ground smooth. A small  hole ,  2 mm across ,  has  been d r i l l e d  
u n i d i r e c t i o n a l l y  from t h e  i n t e r i o r  of t h e  s h e l l .  The pendant was found i n  
105N/114E a t  a depth  of  100.20-100.10 meters.  



Figure  7.1 
S h e l l  Pendant from ENM 10418 

The presence of both a s h e l l  ornament and a s h e l l  t o o l  makes i t  d i f f i c u l t  t o  
i n t e r p r e t  t h e  o the r  s h e l l  found wi th in  t h e  site. The s h e l l  may represent  
por t ions  of  add i t iona l  s h e l l  scoops, manufacturing d e b r i s  from s h e l l  ornaments 
and/or por t ions  of s h e l l  used a s  a food resource. 



Chapter 8 

SITE INTERPRETATIONS 

Kenneth J. Lord and W i l l i a m  E. Reynolds 

INTRODUCTION 

The d a t a  recovered from i n t e n s i v e  su r f ace  c o l l e c t i o n s  and l imi t ed  subsurface 
t e s t i n g  from t h e  t h r e e  s i t e s  i n  t h e  WIPP archaeologica l  p ro j ec t  have been 
analyzed i n  t h e  previous chapters .  The r e s u l t s  of t hese  analyses  have been 
synthes ized  and i n t e r p r e t e d  on a  s i te  by s i te  bas is .  Major problems r e l a t e d  t o  
t h e s e  syntheses  inc lude  t h e  almost t o t a l  l a c k  of s t r a t i g r a p h y  due t o  t h e  
s h i f t i n g  n a t u r e  of  t h e  dunal depos i t s .  This  problem, coupled wi th  i n t e n s i v e  
c o l l e c t i o n  of a r t i f a c t s  i n  t h e  reg ion  by amateurs over many years ,  has reduced 
t h e  amount and types  of  information a v a i l a b l e  t o  t h e  profess iona l  archaeolo- 
g i s t .  This p o t e n t i a l  i f  not  a c t u a l  l o s s  of information makes i t  d i f f i c u l t  t o  
add res s  ques t ions  of  c u l t u r a l  a f f i l i a t i o n ,  chronology, and func t ion  
p a r t i c u l a r l y  when d i scuss ing  t h e  d a t a  sets from ENM 10222 and ENM 10230 which 
rece ived  only a  l i m i t e d  amount of subsurface t e s t i n g .  

The a r c h a e o l o g i s t s  on t h i s  p ro j ec t  were f o r t u n a t e  t o  have i d e n t i f i e d  and 
sampled a  number of  p r e h i s t o r i c  hea r th s  which provided t h e  i a r g e s t  body of  
radiocarbon d a t e s  t h u s  f a r  recovered i n  t h e  region. These da t e s  have provided 
va luable  inf'ormation on da t ing  l o c a l  ceramic sequences and p r o j e c t i l e  point  
typologies .  Funct ional  ca t egor i za t ion  of t h e  sites, however, was severely 
hindered by t h e  l a c k  of formal t o o l  ca t egor i e s  beyond p r o j e c t i l e  points .  It 
was o r i g i n a l l y  assumed t h a t  t hese  a r t i f a c t  c l a s s e s  were co l l ec t ed  from t h e  
sites p r i o r  t o  t h e  a rchaeologica l  fieldwork. This ,  however, may not have been 
t h e  case  s i n c e  i n t e n s i v e  excavat ion work a t  ENM 10418 a l s o  f a i l e d  t o  produce a  
l a r g e  number o f  formal t oo l s .  The t e n t a t i v e  conclusions must t he re fo re  be t h a t  
t h e  p r e h i s t o r i c  groups which used these  t h r e e  sites had very few formal t o o l s  
o r  r a r e l y  d iscarded  formal t o o l s  a t  these  types  of s i t e s .  

The i n t e r p r e t i v e  d i scuss ions  below w i l l  be from t h e  s i t e  w i th  t h e  l e a s t  amount 
of f i e l d  work t o  t h e  most i n t e n s i v e l y  inves t iga t ed  s i t e .  Por t ions  of a l l  t h r e e  
sites remain i n t a c t  and a d d i t i o n a l  work t o  t e s t  some of  t h e  conclusions given 
below i s  poss ib le .  

ENM 10222 

This  s i t e  is  loca t ed  on a  low east-west t rending  r i d g e  which i s  ?overed by a  
s emis t ab i l i zed  sand dune f i e l d  w i th  numerous blowout depressions (Figure 4 . 3 ) .  
The dunes range i n  he ight  from 0.5 t o  1.5 m and are sparse ly  covered wi th  
mesquite,  shinnery oak, dune yucca, sandweed, sand sage,  and small amounts of  
f o r b s  and grasses .  The blowout depressions a r e  u sua l ly  devoid of  vegetat ion.  



ENM 10222 spans  an  a r e a  measuring 150 m east-west  by 80 m north-south (1 ,200  sq 
m )  and c o n s i s t s  of  a  s p a r s e  (.019 a r t i f a c t s / s q  m )  s c a t t e r  of  l i t h i c s ,  ground 
s tone ,  and f i re -cracked  ca l i che .  The ma jo r i t y  o f  t h e  c u l t u r a l  m a t e r i a l s  
recovered from t h e  s i t e  was confined t o  s u r f a c e  m a t e r i a l s  from a n  o l d  road bed 
which p a r a l l e l s  t h e  s e c t i o n  l i n e  f ence  a long  t h e  no r the rn  margin o f  ENM 10222 
( s e e  F igure  4.3) .  

Sur face  c o l l e c t i o n s  from t h e  site c o n s i s t  p r i m a r i l y  of l i t h i c  deb i t age  (158) 
wi th  one complete p r o j e c t i l e  po in t ,  two p r o j e c t i l e  po in t  t i p s ,  one retouched 
f l a k e ,  one hammerstone, two metate  fragments ,  and one mano fragment a l s o  
recovered. 

The o r i g i n a l  survey r e p o r t  i nd ica t ed  t h a t  66 a r t i f a c t s  were widely s c a t t e r e d  
throughout t h e  site. The o r i g i n a l  dimensions f o r  t h e  s i t e  were def ined  as 60 m 
east-west by 37 m north-south. A r t i f a c t s  noted a t  t h e  s i t e  included a  ch ipping  
s t a t i o n  o f  20 f l a k e s ,  mano and metate  fragments ,  primary and secondary d e c o r t i -  
c a t i o n  f l a k e s ,  a  s c rape r ,  burned c a l i c h e  and sandstone,  El Paso Brownware 
sherds ,  and two Archaic- l ike p r o j e c t i l e  po in ts .  A s i n g l e  hea r th  was a l s o  found 
(Schemer  1980:30). 

The d iscrepancy  i n  t h e  a r t i f a c t  i n v e n t o r i e s  and s i t e  s i z e  between t h e  o r i g i n a l  
survey and t h e  r ecen t  work done by CCP i n  1983 can be expla ined  by s e v e r a l  
f a c t o r s :  1 )  a  p o r t i o n  of t h e  s i t e  no r th  o f  t h e  f e n c e l i n e  had been impacted by 
t h e  c o n s t r u c t i o n  of  a well pad. The two p r o j e c t i l e  p o i n t s  noted on t h e  o r i g i -  
na l  survey map ( S c h e m e r  1980:31) were l o c a t e d  no r th  of t h e  f ence l ine .  These 
p o i n t s  could have been destroyed i n  t h e  c o n s t r u c t i o n  o f  t h e  pad; 2 )  due t o  
t h e  u n s t a b l e  n a t u r e  of t h e  dune d e p o s i t s  on t h e  s i te ,  t h e  ceramics could have 
been r ebur i ed  and a d d i t i o n a l  po r t ions  o f  t h e  s i t e  uncovered; and 3 )  c o l l e c t i o n  
of c e r t a i n  p o r t i o n s  o f  t h e  s i t e  by unauthorized persons  could have removed a 
number of a r t i f a c t s  from t h e  site. 

The h e a r t h  noted by Schermer (1980:30) w a s  r e loca t ed .  A f t e r  t h e  s i t e  had been 
mapped and t o t a l l y  s u r f a c e  c o l l e c t e d ,  subsu r face  t e s t i n g  was s t a r t e d  o r i g i n a l l y  
c e n t e r i n g  around t h i s  hearth.  The h e a r t h  was subsequent ly des igna ted  Fea tu re  2 
and f o u r  1 by 1 m u n i t s  were excavated. Su r face  m a t e r i a l  surrounding t h i s  
h e a r t h  inc luded  24 l i t h i c  retouch f l a k e s  i n d i c a t i n g  a  probable t o o l  manufac- 
t u r i n g  a rea .  An a d d i t i o n a l  31 microf lakes ,  a  b i f a c e  fragment,  and a  metate  
fragment were found i n  t h e  0-2 cm l e v e l  surrounding F e a t u r e  2. 

Upon completion of  excavat ions  Fea tu re  2 c o n s i s t e d  o f  a  60 cm i n  diameter ,  50 
cm deep p i t ,  f i l l e d  w i t h  charcoal  and f i re -cracked  c a l i c h e .  F l o t a t i o n  samples 
were c o l l e c t e d  from t h e  f e a t u r e  fill. No known food items were noted i n  t h e  
f l o t a t i o n  samples ( s e e  Chapter 7 f o r  d e t a i l e d  d i s c u s s i o n ) .  Fea tu re  2 has  been 
radiocarbon da ted  t o  1140 B.C. + 190. 

The high concen t r a t ion  o f  l i t h i c s  recovered from t h i s  f e a t u r e  a r e  i n  a heavi ly  
d e f l a t e d  a r e a  may be t h e  r e s u l t  of  t h i s  d e f l a t i o n .  No o t h e r  p o r t i o n  of  t h e  
s i t e  conta ined  high l e v e l s  o f  c u l t u r a l  m a t e r i a l s ,  t h u s  making i n t r a s i t e  
comparisons d i f f i c u l t .  

Fea tu re  1 was a small  (10 cm i n  diameter ,  6  cm deep)  shallow p i t  f i l l e d  w i t h  
cnarcca l  s t a i n e d  sand. It was radiocarbon dated t o  A.D. 720 + 590. S ince  t h e  



s tandard  d e v i a t i o n  of t h e  radiocarbon sample was so  l a r g e  and t h e  f e a t u r e  was 
s o  small  i t  was d i f f i c u l t  t o  determine i f  i t  r e p r e s e n t s  a c u l t u r a l  manifesta- 
t i on .  

An a d d i t i o n a l  t e n  1 by 1 meter u n i t s  were excavated a c r o s s  t h e  s i te  i n  order  t o  
t e s t  t h e  hypothes is  t h a t  l a r g e  po r t ions  of  t h e  s i t e  remain i n t a c t  below t h e  
ex tens ive  dune d e p o s i t s  ( s e e  F igure  4.2). The r e s u l t s  of  t hese  test excava- 
t i o n s  ind ica t ed  t h a t  c u l t u r a l  d e p o s i t s  were present  i n  all  of  t hese  u n i t s  with 
t h e  except ion  of  4ON/5E, 50N/56E, and 14N/100E. The seven remaining excavation 
u n i t s  contained a low dens i ty  of l i t h i c  debi tage  and occasional  p ieces  of 
ground s tone.  The upper 20 cm of t h e s e  u n i t s  contained no evidence of c u l t u r a l  
usage wi th  t h e  major i ty  of t h e  l i t h i c  debi tage  found between 20 and 60 cm below 
t h e  p re sen t  ground sur face .  These f i n d i n g s  confirm t h e  o r i g i n a l  i d e a s  of 
Schemer  (1980:30) t h a t  i n t a c t  d e p o s i t s  a r e  present  below t h e  extensive dune 
depos i t s .  

The r e s u l t s  of  t h e  l i t h i c  a n a l y s i s  f o r  ENM 10222 a r e  discussed i n  d e t a i l  i n  
Chapter 6. The l i t h i c  a c t i v i t i e s  represented a t  t h e  s i te  i n d i c a t e  a predomi- 
nance of b i f a c e  manufacturing through t h e  use of secondary co res  ( f l a k e  
blanks) .  No primary c o r e s  o r  formal t o o l  types  exc lus ive  of p r o j e c t i l e  po in t s  
were recovered from t h e  site. This ,  coupled wi th  t h e  pauci ty of cor tex  on 
f l a k e s ,  sugges ts  t h a t  groups us ing  t h e  s i t e  d id  prel iminary reduct ion away from 
t h e  s i te ,  poss ib ly  a t  w in te r  v i l l a g e s  o r  q u a r r i e s  and formal t o o l  ca t egor i e s  
were considered cura ted  items t o  be c a r r i e d  from s i t e  t o  s i t e  wi th in  t h e  
seasonal  round. Based on t h e  amount o f  b i f ace  manufacturing deb r i s  and t h e  
l a c k  o f  b i f a c e  f a i l u r e s  i t  is doubt fu l  t h a t  i n t e n s i v e  l i t h i c  manufacturing 
a c t i v i t i e s  were c a r r i e d  o u t  a t  t h e  si te.  A small  q u a n t i t y  o f  ground s tone  was 
found a t  t h e  s i t e .  S i x  p i eces  were recovered, pr imar i ly  manos, and suggest 
t h a t  some p l an t  processing was undertaken. 

Based on t h e  l i m i t e d  amount of c u l t u r a l  d e b r i s  l oca t ed  a t  ENM 10222, it may be 
pos i ted  t h a t  t h e  s i t e  probably funct ioned as a p l a n t  procurement camp which was 
used i n t e r m i t t e n t l y  from around 1200 B.C. t o  approximately A.D. 1200-1300. 
This  d a t e  range i s  based on t h e  s i n g l e  radiocarbon d a t e  from Feature  2 and a 
1-A o r  1-C s t y l e  p r o j e c t i l e  point .  A c t i v i t i e s  which probably occurred a t  t h e  
s i t e  inc lude  hunting, based on the  one complete p r o j e c t i l e ;  t h e  two point  
fragments and t h e  two p o i n t s  noted i n  t h e  o r i g i n a l  survey r e p o r t ;  p lan t  pro- 
ce s s ing ,  i nd ica t ed  by t h e  presence of ground s tone ;  t o o l  maintenance and/or 
t o o l  production, i nd ica t ed  by t h e  l i t h i c  debi tage  and a t  least one episode of  
cooking a c t i v i t y  poss ib ly  i n d i c a t i v e  of  an  overnight  s tay .  

ENM 10222 probably represented  one s t o p  on a seasonal ly  or ien ted  ga ther ing  
round which occurred i n  t h e  Los Medanos reg ion  from t h e  Late  Archaic period 
through t h e  Neoarchaic period. Based on t h e  pauci ty  of c u l t u r a l  remains, it i s  
doubt fu l  t h a t  t h i s  s i t e  was used on a r egu la r  bas i s .  The r e s u l t s  of t h e  
f l o t a t i o n  a n a l y s i s  f o r  Fea tu re  2 d id  not  produce any commonly known p lan t  
foods tu f f s ;  however, p l an t  c o l l e c t i o n  has been pos tu la ted  a s  t h e  most l i k e l y  
func t ion  fo r  t h e  s i t e .  Economically usefu l  p l a n t s  which occur wi th in  t h e  
present  vege ta t ive  community inc lude  mesquite, sh innery  oak, and var ious  g r a s s  
seeds. These s p e c i e s  gene ra l ly  mature i n  l a t e  summer, t h u s  a l a t e  summer 
occupat ion i s  pos tu la ted  f o r  ENM 10222. 



P r e h i s t o r i c  groups which u t i l i z e d  ENM 10222 probably inhab i t ed  temporary base 
camps throughout t h e  r eg ion  focus ing  on a r e a s  w i t h  semi-permanent water 
supp l i e s ,  e. g., sp r ings ,  r a i n  f i l l e d  p l ayas  o r  small ephemeral streams. Small 
t a s k  groups would r a d i a t e  o u t  from t h e s e  base camps i n t o  t h e  surrounding area 
wi th  p l an t  and animal foods ga thered  and probably r e tu rned  t o  t h e  l i m i t e d  base 
camps. When r e sources  w i t h i n  t h i s  l i m i t e d  a r e a  were exhausted t h e  base camp 
would be moved t o  another  a r e a  w i t h  similar resources .  These t y p e s  o f  a c t i v i -  
t i e s  probably occurred f o r  s e v e r a l  months du r ing  t h e  summer over  s e v e r a l  
thousand y e a r s  r e s u l t i n g  i n  a l a r g e  number of  r e sou rce  procurement camps 
throughout t h e  region.  It is highly  l i k e l y  t h a t  a number of  t h e s e  camps would 
have l e f t  l i t t l e  a rchaeo log ica l  evidence and a rchaeo log ica l  s i t e s  encountered 
i n  t h e  r eg ion  r e p r e s e n t  s i tes  w i t h  m u l t i p l e  occupat ions  spread  o u t  over  thou- 
sands of years .  ENM 10222 would have gone undetected i f  t h e  dune d e p o s i t s  i n  
t h e  reg ion  were s t a b i l i z e d .  The evidence a t  t h e  s i t e  sugges t s  t h a t  t h e  exten- 
s i v e  dune d e p o s i t s  now p resen t  a t  t h e  s i te  probably occurred wi th in  t h e  l a s t  
500 years .  

ENM 10230 

This  s i te  is s i t u a t e d  on a sou theas t  t r end ing  r i d g e  w i t h  a commanding view of  
t h e  surrounding area. The s i t e  is b a s i c a l l y  ova l  i n  shape and fo l lows  t h e  
contours  o f  t h e  r idge .  The r idge top  and t h e  immediate s i t e  area is covered 
wi th  l a r g e  s o u t h e a s t  t r end ing  dunes which range  i n  he igh t  from one t o  f o u r  
meters (see F igu re  4.8). These dunes are stil l  a c t i v e  w i t h i n  t h e  s i t e  
boundaries and on s e v e r a l  occas ions  du r ing  f ie ldwork  p o r t i o n s  of  t h e  s i t e  were 
covered and uncovered. C u l t u r a l  m a t e r i a l s  were g e n e r a l l y  exposed i n  blowout 
depress ions  between t h e  dunes. 

The s i t e  v e g e t a t i o n  c o n s i s t s  of mesquite,  sh innery  oak, dune yucca, snakeweed, 
sand sage,  and small amounts o f  f o r b s  and g ra s ses .  The ma jo r i t y  of  t h e  vegeta- 
t i o n  is  confined t o  t h e  s e m i s t a b i l i z e d  dunes. 

ENM 10230 is a very  l a r g e  s i t e  measuring 395 m NW-SE by 205 m SW-NE (81,000 sq 
m) and c o n s i s t s  of a moderately dense (.767 a r t i f a c t s / s q  m )  s c a t t e r  of 
ceramics,  l i t h i c s ,  and ground stone. C u l t u r a l  materials were gene ra l ly  
confined t o  blowout depressions.  The i n i t i a l  phase of work a t  t h e  s i t e  
cons i s t ed  of random samples a c r o s s  t h e  site. Using t h e  methods d iscussed  i n  
Chapter 4 ,  5,790 sq m of  t h e  s i t e  were examined. 

The next  phase o f  work a t  t h e  s i t e  cons i s t ed  o f  biased c o l l e c t i o n  of  d a t a  
w i t h i n  15 blowout dep res s ions  a t  t h e  site. D e n s i t i e s  and a r t i f a c t  type  d i s t r i -  
bu t ions  between t h e s e  blowouts sugges t  occupat ions  by c u l t u r a l l y  o r  temporal ly  
d i s t i n c t  groups. These d i f f e r e n c e s  can be seen  by examining t h e  d i s t r i b u t i o n  
of ceramics,  l i t h i c  m a t e r i a l  types ,  and a small number of  radiocarbon d a t e s  
( s e e  F igure  4.9) .  

One of  t h e  primary methods used t o  d i s t i n g u i s h  blowout temporal a f f i n i t i e s  was 
based on t h e  presence o r  absence of  ceramics.  Ceramic types  recovered from ENM 
10230 inc lude  Jornada  Brownware, El Paso Brownware, Roswell Brownware, Jornada 
Corrugated, and Jornada Black-on-brown. The o r i g i n a l  survey r e p o r t  l i s t e d  



Jornada Brown, Carlsbad Brown, Chupadero Black-on-white, and an unident i f ied  
red-on-brown ware (Schemer  1980:60). The d i f f e r e n c e s  i n  ceramic inven to r i e s  
probably r e s u l t s  from t h e  s h i f t i n g  na tu re  o f  t h e  dune depos i t s  and/or c o l l e c t -  
i n g  by amateurs. 

Based on s tandard  time ranges  f o r  t h e  ceramic types  represented a t  E N '  10230, 
t h e  s i t e  could have been occupied by Neoarchaic groups between A.D. 400 t o  
1400. Blowouts a t  t h e  s i t e  conta in ing  ceramics i nc lude  2, 4, 5 ,  69 79 9 ,  10, 
11, 12, 13, 14, and 15. 

Radiocarbon d a t e s  have been recovered from a number of t hese  blowouts. Blowout 
14 con ta ins  two radiocarbon da t e s :  A.D. 570 150 and A.D. 880 140. The 
blowout has  been d iv ided  i n t o  two subareas.  Only t h e  southern por t ion  which 
has been dated t o  A.D. 880 con ta ins  ceramics. Ceramic types  found i n  t h i s  
po r t ion  of  t h e  blowout inc lude  Jornada and Roswell Brownware. Blowout 9 has 
been radiocarbon dated t o  between A.D. 580 & 60 and A.D. 670 2 70 and conta ins  
Jornada Brownware and u n d i f f e r e n t i a t e d  brownware. Blowout 6 has been radio-  
carbon dated t o  A.D. 770 & 360 and con ta ins  Jornada Brownware and undifferen- 
t i a t e d  brownwares. Blowout 12 has beer! radiocarbon dated t o  A.D. 1310 +- 40 and 
con ta ins  Jornada Brownware and u n d i f f e r e n t i a t e d  brownwares. 

Based on t h e  radiocarbon chronologies  of t h e  blowouts a t  ENM 10230, ceramics 
first occurred around A.D. 600 and l a s t e d  u n t i l  A.D. 1300. 

Rela t ive  d a t e s  based on ceramic types  i n  t h e  blowouts l ack ing  radiocarbon d a t e s  
a r e  given below. Blowout 2 contained no d i agnos t i c  ceramics and thus  could 
d a t e  w i th in  t h e  e n t i r e  ceramic d a t e  range (A.D. 400-1350). Blowout 4 contained 
a s i n g l e  sherd of Jornada Brownware and could d a t e  between A.D. 600 and 1350. 
Blowout 5 con ta ins  Jornada Brownware and und i f f e ren t i a t ed  brownware and 
probably d a t e s  between A.D. 600 and 1350. Only und i f f e ren t i a t ed  brownwares 
were recovered from Blowout 7 and thus  could d a t e  between A.D. 400 and 1350. 
Blowout 10 con ta ins  Jornada Brown, Roswell Brown, Jornada Corrugated, and 
u n d i f f e r e n t i a t e d  brownwares. The d a t e  range f o r  Roswell Brownxare is A.D. 1100 
t o  1250+ ( J e l i n e k  1967); however, Roswell Brownware was recovered i n  Blowout 14 
which has  been radiocarbon dated t o  A.D. 880 a 140. Blowout 10 has been 
t e n t a t i v e l y  assigned t o  t h e  A.D. 900 t o  1250 range. Blowout 11 conta ins  
Jornada Brownware and u n d i f f e r e n t i a t e d  brown and has been assigned t o  t h e  A.D. 
600 t o  1350 period. Blowout 13 ranges i n  age from A.D. 400 t o  1350. No typed 
ceramics were recovered. Blowout 15 con ta ins  Jornada Brownware and Jornada 
Black-on-brown and probably d a t e s  between A.D. 900 and 1350. 

These ceramic d a t e  ranges f o r  t h e  blowouts a t  ENM 70230 coupled wi th  t h e  
radiocarbon d a t e s  f o r  f o u r  blowouts suggest  t h a t  t h e  ceramic d a t e  ranges f o r  
t h e  e a s t e r n  ex tens ion  of  t h e  Jornada Mogollon extend 300 years  e a r l i e r  than 
previously thought ( L e s l i e  1979). The ceramic d a t e  ranges and the  radiocarbon 
d a t e s  from t h e  blowouts assume t h a t  no previous o r  l a t e r  occupations occurred 
wi th in  t h e  blowouts. This  assumption w i l l  be c r i t i c a l  t o  t h e  ana lys i s  of t h e  
l i t h i c s  from t h e  site. The sepa ra t ion  of d i s t i n c t  l i t h i c  technological  a t t r i -  
bu t e s  w i t h  regard t o  temporal and/or c u l t u r a l  d i f f e r e n c e s  has been a primary 
goal  o f  t h i s  r epo r t .  Dis t inguish ing  sepa ra t e  components a t  t h i s  and o the r  
si tes i n  t h e  reg ion  a r e  necessary i n  o rde r  t o  understand t h e  p r e h i s t o r i c  
occupat ional  usage of t h e  reg ion  more f u l l y .  The comparisons of var ious  l i t h i c  



components from a known temporal con tex t  a r e  c r u c i a l  f o r  t h e s e  types  of 
analyses .  The blowout d a t a  from ENM 10230 w i l l  be used a s  a  first approxima- 
t i o n  of t h i s  study. The r e s u l t s  of  t h i s  l i t h i c  a t t r i b u t e  a n a l y s i s  a r e  d i s -  
cussed i n  Chapter 6  and a r e  summarized below. 

The l i t h i c  a c t i v i t i e s  represented  a t  ENM 10230 i n d i c a t e  a  predominance of 
b i f a c e  manufacturing through t h e  use  of  secondary c o r e s  o r  f l a k e  blanks. No 
primary c o r e s  were found and only  two formal  t o o l s  were recovered. The l a c k  of  
c o r t e x  on t h e  f l a k e s  and f l a k e  fragments  would i n d i c a t e  t h a t  t h e  p r e h i s t o r i c  
groups who occupied t h e  s i t e  were reducing c o r e s  e l sewhere  and only  t r anspor t ed  
usab le  l i t h i c  m a t e r i a l s  t o  t h e  si te.  L i t t l e  primary r educ t ion  occurred a t  t h e  
s i te  based on t h e  l a c k  of  c o r e s  and t h e  s m a l l  number of f l a k e s  conta in ing  
cor tex .  I n  a d d i t i o n  t o  b i f a c e  manufacturing a c t i v i t i e s  a  small  number of 
b i f a c e  re touch  f l a k e s  were a l s o  recovered i n d i c a t i n g  t h e  resharpening  o f  some 
t o o l  c l a s s e s .  

S p a t i a l  d i s t r i b u t i o n s  of l i t h i c  m a t e r i a l  t ypes  show a tendency t o  vary  wi th in  
blowouts. Examination o f  t h e  percentages  o f  t h e  16 major m a t e r i a l  t ypes  (Table 
8.1) r evea l  d i f f e r e n c e s  i n  m a t e r i a l  t ype  s e l e c t i o n  which is probably r e l a t e d  t o  
temporal f a c t o r s .  Blowout 1,  which is t h e  e a r l i e s t  da ted  blowout a t  ENM 10230 
(A.D. 2601, c o n t a i n s  t h e  h ighes t  percentage of  Ma te r i a l  C l a s s  B (Ogal la la  
c h e r t s )  w i t h i n  t h e  site. It a l s o  c o n t a i n s  Ma te r i a l  Class D i n  a  high per- 
centage. This  m a t e r i a l  c l a s s  is almost  nonexis ten t  i n  t h e  o t h e r  blowouts a t  
t h e  site. Mater ia l  Class I is a l s o  well represented  w i t h  15.4% o f  t h e  t o t a l  
f o r  Blowout 1. Only Blowouts 7 and 8 con ta in  t h i s  m a t e r i a l  c l a s s  i n  high 
percentages.  Material Classes F and G are poorly represented  when compared t o  
t h e  o t h e r  blowouts a t  ENM 10230. While t h e  t o t a l  number o f  cases f o r  Blowout 1 
a r e  small ,  t h e  percentages would seem t o  sugges t ,  a l though they  could not  be 
s t a t i s t i c a l l y  proven, t h a t  a  d i f f e r e n t  l i t h i c  resource  procurement p a t t e r n  was 
ope ra t ing  dur ing  t h e  La te  Archaic (see Table 8.2) .  Examination of  blowouts 
con ta in ing  ceramics (2 ,  4,  5 ,  6 ,  7 ,  9 ,  10, 11 12, 13, 14, and 15)  gene ra l ly  
i n d i c a t e  a homogeneous l i t h i c  r e sou rce  procurement s t r a t e g y  ( s e e  Table  8.2).  A 
wider  v a r i e t y  o f  l i t h i c  r e sou rces  were u t i l i z e d  du r ing  t h i s  time period. 
Mater ia l  C la s ses  B, F and G w i t h i n  t h e s e  blowouts r e p r e s e n t  between 53 and 77% 
of  t h e  l i t h i c s  present .  V a r i a t i o n s  from t h i s  p a t t e r n  were noted i n  Blowout 4 
which c o n t a i n s  23.5% of Mater ia l  C l a s s  E and no Class G ;  Blowout 6 which 
con ta ins  22.5% o f  Mater ia l  C l a s s  L and Blowout 7 which c o n t a i n s  13.3% of 
Mater ia l  Type I. 

The blowouts (3 ,  8 )  which have no t  been ass igned  a  temporal per iod share  
c h a r a c t e r i s t i c s  o f  both t h e  l a t e  Archaic and ceramic occupat ions  and may 
i n d i c a t e  a  multicomponent s i t u a t i o n  (see Table  8.2) .  Th i s  comparison must be 
examined c r i t i c a l l y  s i n c e  t h e  number o f  c a s e s  is very  small .  

D i f f e rences  i n  m a t e r i a l  type  s e l e c t i o n  were appa ren t ly  i n  ope ra t ion ,  although 
not  s t a t i s t i c a l l y  va l ida t ed ,  i n  t h e  p r e h i s t o r i c  p a s t  i n  t h e  WIPP a r e a  between 
l a t e  Archaic popula t ions  and Neoarchaic populat ions.  Th i s  t r end  should be 
monitored a t  f u t u r e  p r o j e c t s .  The d i f f e r e n c e s  may r e p r e s e n t  changes i n  t h e  
seasonal  round through t i m e  o r  may i n d i c a t e  s h i f t s  i n  material type  s e l e c t i o n  
which i s  r e l a t e d  t o  changes i n  t o o l  manufacturing techniques.  



Jornada Brown, Carlsbad Brown, Chupadero Black-on-white, and an un iden t i f i ed  
red-on-brown ware (Schemer  1980:60). The d i f f e r ences  i n  ceramic inventories 
probably r e s u l t s  from t h e  s h i f t i n g  na tu re  of  t h e  dune d e p o s i t s  and/or c o l l e c t -  
i n g  by amateurs. 

Based on s tandard  time ranges  f o r  t h e  ceramic types  represented  a t  ENM 10230, 
t h e  s i t e  could have been occupied by Neoarchaic groups between A.D. 400 t o  
1400. Blowouts a t  t h e  site conta in ing  ceramics inc lude  2,  4,  5, 6,  7,  9 ,  10, 
11, 12, 13, 14, and 15. 

Radiocarbon d a t e s  have been recovered from a number of  t h e s e  blowouts. Blowout 
14 con ta ins  two radiocarbon da tes :  A.D. 570 + 150 and A.D. 880 + 140. The 
blowout h a s  been d iv ided  i n t o  two subareas. Only t h e  southern  po r t ion  which 
has  been dated t o  A.D. 880 con ta ins  ceramics. Ceramic types  found i n  t h i s  
po r t ion  o f  t h e  blowout i nc lude  Jornada and Roswell Brownware. Blowout 9 has 
been radiocarbon dated t o  between A.D. 580 & 60 and A.D. 670 + 70 and con ta ins  
Jornada Brownware and u n d i f f e r e n t i a t e d  brownware. Blowout 6 has been radio-  
carbon da ted  t o  A.D. 770 * 360 and con ta ins  Jornada Brownware and undifferen-  
t i a t e d  brownwares. Blowout 12 has  been radiocarbon dated 'to A.D. 131 0 + 40 and 
c o n t a i n s  Jornada Brownware and und i f f e ren t i a t ed  brownwares. 

Based on t h e  radiocarbon chronologies  of  t h e  blowouts a t  ENM 10230, ceramics 
first occurred around A.D. 600 and l a s t e d  u n t i l  A.D. 1300. 

Re la t ive  d a t e s  based on ceramic types  i n  t h e  blowouts l ack ing  radiocarbon d a t e s  
are g iven  below. Blowout 2 contained no d i agnos t i c  ceramics and thus  could 
d a t e  w i t h i n  t h e  e n t i r e  ceramic d a t e  range (A.D. 400-1350). Blowout 4 contained 
a s i n g l e  sherd of Jornada Brownware and could d a t e  between A.D. 600 and 1350. 
Blowout 5 con ta ins  Jornada Brownware and u n d i f f e r e n t i a t e d  brownware and 
probably d a t e s  between A.D. 600 and 1350. Only u n d i f f e r e n t i a t e d  brownwares 
were recovered from Blowout 7 and thus  could d a t e  between A.D. 400 and 1350. 
Blowout 10 con ta ins  Jornada Brown, Roswell Brown, Jornada Corrugated, and 
u n d i f f e r e n t i a t e d  brownwares. The d a t e  range f o r  Roswell Brownware i s  A.D. 1100 
t o  1250+ ( J e l i n e k  1967); however, Roswell Brownware was recovered i n  Blowout 14 
which has  been radiocarbon dated t o  A.D. 880 + 140. Blowout 70 has been 
t e n t a t i v e l y  assigned t o  t h e  A.D. 900 t o  1250 range. Blowout 11 conta ins  
Jornada Brownware and u n d i f f e r e n t i a t e d  brown and has  been assigned t o  t h e  A.D. 

I 600 t o  1350 period. Blowout 13 ranges i n  age from A.D. 400 t a  1350. No typed 
ceramics were recovered. Blowout 15 con ta ins  Jornada Frownware and Jornada 
Black-on-brown and probably d a t e s  between A.D. 900 and 1350. 

These ceramic d a t e  ranges f o r  t h e  blowouts a t  ENM 10230 coupled with t h e  
radiocarbon d a t e s  f o r  f o u r  blowouts suggest t h a t  t h e  ceramic d a t e  ranges f o r  
t h e  e a s t e r n  ex tens ion  of  t h e  Jornada Mogollon extend 300 yea r s  e a r l i e r  than 
previous ly  thought (Leslie 1979). The ceramic d a t e  ranges and t h e  radiocarbon 
d a t e s  from t h e  blowouts assume t h a t  no previous o r  l a t e r  occupat ions occurred 
w i t h i n  t h e  blowouts. This  assumption w i l l  be c r i t i c a l  t o  t h e  a n a l y s i s  of  t h e  
l i t h i c s  from t h e  site. The sepa ra t ion  of d i s t i n c t  l i t h i c  technologica l  a t t r i -  
bu t e s  w i t h  regard t o  temporal and/or c u l t u r a l  d i f f e r e n c e s  has been a primary 
goa l  o f  t h i s  r epo r t .  Dis t inguish ing  sepa ra t e  components a t  t h i s  and o t h e r  
sites i n  t h e  reg ion  a r e  necessary i n  order  t o  understand t h e  p r e h i s t o r i c  
occupat iona l  usage of  t h e  reg ion  more fu l ly .  The comparisons of va r ious  l i t h i c  



components from a known temporal con tex t  a r e  c r u c i a l  f o r  t h e s e  t y p e s  of  
analyses .  The blowout d a t a  from ENM 10230 w i l l  be used a s  a f irst  approxima- 
t i o n  o f  t h i s  s tudy.  The r e s u l t s  of  t h i s  l i t h i c  a t t r i b u t e  a n a l y s i s  a r e  d i s -  
cussed i n  Chapter  6 and are summarized below. 

The l i t h i c  a c t i v i t i e s  represented  a t  ENM 10230 i n d i c a t e  a predominance o f  
b i f ace  manufacturing through t h e  use  o f  secondary c o r e s  o r  f l a k e  blanks. No 
primary c o r e s  were found and only two formal  t o o l s  were recovered. The l a c k  o f  
c o r t e x  on t h e  f l a k e s  and f l a k e  f ragments  would i n d i c a t e  t h a t  t h e  p r e h i s t o r i c  
groups who occupied t h e  s i te  were reducing  c o r e s  elsewhere and only t r a n s p o r t e d  
usab le  l i t h i c  m a t e r i a l s  t o  t h e  site. L i t t l e  primary r educ t ion  occurred a t  t h e  
s i t e  based on t h e  l a c k  o f  c o r e s  and t h e  s m a l l  number o f  f l a k e s  c o n t a i n i n g  
cor tex .  I n  a d d i t i o n  t o  b i f a c e  manufactur ing a c t i v i t i e s  a small  number of  
b i f a c e  r e touch  f l a k e s  were a l s o  recovered i n d i c a t i n g  t h e  resharpening  o f  some 
t o o l  c l a s s e s .  

S p a t i a l  d i s t r i b u t i o n s  o f  l i t h i c  m a t e r i a l  t ypes  show a tendency t o  vary  w i t h i n  
blowouts. Examination of  t h e  percentages  of  t h e  16 major material types  (Table 
8.1)  r e v e a l  d i f f e r e n c e s  i n  m a t e r i a l  type  s e l e c t i o n  which i s  probably r e l a t e d  t o  
temporal f a c t o r s .  Blowout 1,  which i s  t h e  e a r l i e s t  dated blowout a t  ENM 10230 
(A.D. 2601, c o n t a i n s  t h e  h ighes t  percentage  of  Mater ia l  Class B (Oga l l a l a  
c h e r t s )  w i t h i n  t h e  site. It a l s o  c o n t a i n s  Mater ia l  Class D i n  a h igh  per- 
centage. Th i s  m a t e r i a l  c l a s s  is almost  nonexis ten t  i n  t h e  o t h e r  blowouts a t  
t h e  si te.  Mate r i a l  C la s s  I is a l s o  w e l l  r epresented  w i t h  15.4% of t h e  t o t a l  
f o r  Blowout 1. Only Blowouts 7 and 8 con ta in  t h i s  m a t e r i a l  c l a s s  i n  h igh  
percentages.  Ma te r i a l  C la s ses  F and G a r e  poorly represented  when compared t o  
t h e  o t h e r  blowouts a t  ENM 10230. While t h e  t o t a l  number o f  c a s e s  f o r  Blowout 1 
are small, t h e  percentages  would seem t o  sugges t ,  a l though they  could n o t  be 
s t a t i s t i c a l l y  proven, t h a t  a d i f f e r e n t  l i t h i c  resource  procurement p a t t e r n  was 
o p e r a t i n g  du r ing  t h e  La te  Archaic (see Table 8 .2) .  Examination of  blowouts 
con ta in ing  ceramics  (2 ,  4 ,  5 ,  6 ,  7 ,  9 ,  10, 11 12, 13, 14, and 15)  g e n e r a l l y  
i n d i c a t e  a homogeneous l i t h i c  r e sou rce  procurement s t r a t e g y  (see Table 8 .2) .  A 
wider  v a r i e t y  o f  l i t h i c  r e sou rces  were u t i l i z e d  dur ing  t h i s  time period. 
Mater ia l  Classes B,  F and G w i t h i n  t h e s e  blowouts r ep re sen t  between 53 and 77% 
of t h e  l i t h i c s  present .  V a r i a t i o n s  from t h i s  p a t t e r n  were noted i n  Blowout 4 
which c o n t a i n s  23.5% of Ma te r i a l  C la s s  E and no C las s  G ;  Blowout 6 which 
c o n t a i n s  22.5% of  Mater ia l  C la s s  L and Blowout' 7 which c o n t a i n s  13.3% of 
Ma te r i a l  Type I. 

The blowouts ( 3 ,  8 )  which have no t  been ass igned  a temporal per iod  sha re  
c h a r a c t e r i s t i c s  of  both t h e  l a t e  Archaic and ceramic occupat ions  and may 
i n d i c a t e  a multicomponent s i t u a t i o n  (see Table 8 .2) .  Th i s  comparison must be 
examined c r i t i c a l l y  s i n c e  t h e  number of c a s e s  is  very  small .  

D i f f e rences  i n  m a t e r i a l  type  s e l e c t i o n  were appa ren t ly  i n  ope ra t ion ,  a l though 
no t  s t a t i s t i c a l l y  v a l i d a t e d ,  i n  t h e  p r e h i s t o r i c  p a s t  i n  t h e  WIPP a r e a  between 
l a t e  Archaic popu la t ions  and Neoarchaic populat ions.  This  t r e n d  should be 
monitored a t  f u t u r e  p r o j e c t s .  The d i f f e r e n c e s  may r ep resen t  changes i n  t h e  
seasonal  round through time o r  may i n d i c a t e  s h i f t s  i n  m a t e r i a l  type  s e l e c t i o n  
which i s  r e l a t e d  t o  changes i n  t o o l  manufacturing techniques.  





Material 
TVD~S 

Table  8.2 
ENM 10230, L a t e  Archaic  Versus  

Ceramic Occupation Material S e l e c t i o n s  

Blowouts 2, 4, 5 ,  6 ,  7 ,  9 ,  
Blowout 1 10,  11, 12,  13s 14 ,  15 

(Ceramic 1 
($1 ($1  

Blowouts 3 ,  8 
(Unknown) 

( %  1 

S i x  f e a t u r e s  were i d e n t i f i e d  du r ing  t h e  t e s t i n g  phase a t  ENM 10230. Descr ip-  
t i o n s  o f  t h e s e  f e a t u r e s  are presen ted  i n  Chapte r  4. F e a t u r e s  from ENM 10230 
can  be d iv ided  i n t o  two c a t e g o r i e s :  c h a r c o a l  f i l l e d  p i t s  c o n t a i n i n g  f ire-  
c racked  rock and f i r e - c r acked  rock c o n c e n t r a t i o n s  c o n t a i n i n g  l i t t l e  cha rcoa l .  
Charcoal  f i l l e d  p i t s  are g e n e r a l l y  smaller t h a n  t h e  f i r e - c r acked  rock  concen- 
t r a t i o n s .  The sample s i z e  is t o o  small t o  i n d i c a t e  i f  t h e s e  d i f f e r e n c e s  are 
s i g n i f i c a n t .  D i f f e r e n c e s  between t h e s e  h e a r t h  t y p e s  are p r e s e n t l y  unknown; 
however, f u n c t i o n a l  d i f f e r e n c e s  a r e  suspec ted .  F l o t a t i o n  samples  were 
processed from F e a t u r e s  1 ,  2, 5 ,  and 6. D e t a i l e d  d i s c u s s i o n s  of t h e  f l o t a t i o n  
a n a l y s e s  f o r  ENM 10230 are provided i n  Chapte r  7. The f l o t a t i o n  samples  
c o n t a i n  two s eed  t y p e s  which could have been u t i l i z e d  by p r e h i s t o r i c  
popula t ions .  Both mesqui te  and sh inne ry  oak produce e d i b l e  s e e d s  which 
probably formed a s i g n i f i c a n t  p o r t i o n  o f  t h e  d i e t  d u r i n g  c e r t a i n  s ea sons  of  t h e  
year .  The low numbers o f  s e e d s  recovered may i n d i c a t e  t h a t  p roce s s ing  u s i n g  
f i res  was n o t  necessa ry .  

Although s u p e r f i c i a l  f i r e - c r acked  rock  c o n c e n t r a t i o n s  were n o t  cons ide r ed  as 
f e a t u r e s ,  d i f f e r e n c e s  i n  t h e  d e n s i t i e s  o f  f i r e - c r a c k e d  rock  were noted.  These 
d e n s i t y  f i g u r e s  were c a l c u l a t e d  f o r  each blowout examined d u r i n g  t h e  i n t e n s i v e  
c o l l e c t i o n  phase a t  ENM 10230. The mean d e n s i t y  and s t a n d a r d  d e v i a t i o n s  of 
f i r e - c r acked  rock  were c a l c u l a t i o n  on  blowout by blowout b a s i s  w i t h  d e n s i t y  
c a t e g o r i e s  p l o t t e d  i n  o r d e r  t o  examine p o t e n t i a l  f e a t u r e  l o c a t i o n s .  T h i s  
methodology was used f o r  excavated d a t a  from C o c h i t i  Lake (Chapman 1980) and 
s u g g e s t s  t h e  l o c a t i o n  of  f i r e  f e a t u r e s .  The d e n s i t y  maps f o r  t h e  blowouts from 



ENM 10230 a r e  contained i n  Appendix 4. A summary of t h e  r e s u l t s  a r e  given 
below. Only t h e  two h ighes t  f i re -cracked  rock dens i ty  f i g u r e s  w i l l  be l i s t e d . .  

Within Blowout 1 ,  two a r e a s  may conta in  f e a t u r e s ,  655/1613 and 67-68SI164-1653. 
Fire-cracked rock (FCR) d e n s i t i e s  f o r  t hese  a r e a s  are between 14.1 and 19.23 
rocks/square meter (FCR/sq m ) .  Blowout 2 con ta ins  a s i n g l e  high dens i ty  a r e a  
(231S/389E). This  square  has  a dens i ty  o f  7.52 FCR/sq m. Blowout 3 a l s o  con- 
t a i n s  a s i n g l e  high d e n s i t y  a r e a  (209S/365E) with a dens i ty  of  4.33 FCR/sq m. 
Blowout 4 has  two high dens i ty  a r eas :  163S/278E and 165S/282E. The d e n s i t i e s  
f o r  t h e s e  two a r e a s  range between 11.51 and 14.17 FCR/sq m. Blowout 5 conta ins  
a s i n g l e  h igh  d e n s i t y  a r e a  (186S/323E) wi th  a dens i ty  f i g u r e  of  20.18 FCRIsq m. 
Blowout 6 has  a s i n g l e  high d e n s i t y  a r e a  which encompassed t h r e e  sq m 
1 2 - 1 1 9 1 E  High d e n s i t i e s  i n  t h i s  blowout range between 16.28 and 20.11 
FCR/sq m. Blowout 7 con ta ins  two high dens i ty  regions. One encompasses 
169S/180-182E wi th  t h e  second high dens i ty  a r e a  loca t ed  a t  167S/178E. The 
d e n s i t i e s  range between 7.91 and 10.29 FCR/sq m. Blowout 8 has a s i n g l e  high 
d e n s i t y  a r e a  (33S/185E) wi th  a FCR/sq m f i g u r e  of 27.13. Blowout 9 con ta ins  
two high d e n s i t y  a r e a s  (53S/58E and 55S/60E). These two areas a r e  ad jacent  t o  
an extremely low d e n s i t y  a r e a  and may r ep resen t  d i sca rd  a reas .  The dens i ty  
f i g u r e s  range between 13.62 and 18.14 FCR/sq m. Blowout 10 a l s o  has two high 
d e n s i t y  a reas .  A s i n g l e  high d e n s i t y  a r e a  was ca l cu la t ed  f o r  103S/171E. The 
second a r e a  c o n t a i n s  t h r e e  d iagonal ly  ad jacent  squares  (103S/167E, 104S/166ES 
and 105S/165E). High dens i ty  v a r i a b i l i t y  ranges between 29.29 and 48.33 FCRtsq 
m. ' Blowout 11 covers  an  ex tens ive  a r e a  and con ta ins  fou r  high dens i ty  a r e a s  
(149S/248ES 154S/236E, 153S/234E, and 154S/245E). High dens i ty  va lues  range 
between 14.44 and 18.2 FCR/sq m. Blowout 12  has a s i n g l e  high dens i ty  zone 
separa ted  by a square  conta in ing  no FCR. This  a r e a  is  centered around 
167S/239E and 169S/237E. Density f i g u r e s  range between 18.56 t o  24.47 FCR/sq 
m. Blowout 13 con ta ins  a s i n g l e  high d e n s i t y  a r e a  (155S/209E) with a dens i ty  
f i g u r e  of 19.04 FCR/sq m. Blowout 14 has two high dens i ty  areas .  One is 
loca t ed  a t  81-82SI181-1823; t h e  o t h e r  is  a t  97-99S/175-1783. Density f i g u r e s  
range from 19.37 t o  25.67 FCR/sq m. F i n a l l y ,  Blowout 15 conta ins  a s i n g l e  high 
dens i ty  a r e a  a t  84-86S/ 157- 1593. Density f i g u r e s  f o r  t h i s  blowout range 
between 35.12 and 44.35 FCR/sq m. 

Using t h e s e  d e n s i t y  f i g u r e s ,  22 probable p r e h i s t o r i c  hear th  f e a t u r e s  have been 
i d e n t i f i e d .  Fea ture  d e n s i t i e s  p e r  blowout range from one t o  three.  A s i n g l e  
high FCR d e n s i t y  w i th in  a blowout may i n d i c a t e  a s i n g l e  occupation wi th in  t h e  
blowout. Mul t ip le  high FCR dens i ty  a r e a s  may r ep resen t  mul t ip le  occupations. 
Mult iple  high FCR d e n s i t y  a r e a s  were present  i n  Blowouts 1,  4,  7 ,  10, 11, and 
14. 

The d i s t a n c e  between high FCR d e n s i t i e s  f o r  Blowout 1 is only two meters,  
sugges t ing  t h a t  t h e s e  a r e a s  a r e  not contemporaneous. Within Blowout 4 t h e  
d i s t a n c e s  between high dens i ty  a r e a s  is less than  f o u r  meters, again suggest ing 
chronologica l ly  d i s t i n c t  occupations. High FCR concent ra t ions  wi th in  Blowout 7 
a r e  less than  two meters a p a r t ,  i n d i c a t i v e  of  mu l t ip l e  occupations. Blowout 10 
FCR concen t r a t ions  are only t h r e e  meters a p a r t ,  aga in  suggest ive of  mul t ip le  
occupat ional  episodes. Blowout 11 wi th  f o u r  high dens i ty  a r eas  may conta in  
both contemporaneous and noncontemporaneous areas. Two of t he  concent ra t ions  
a r e  only t h r e e  meters a p a r t  with t h e  remaining two well over s i x  meters apa r t .  
Blowout 14 con ta ins  two high dens i ty  a r e a s  which a r e  separated by more than s i x  



meters.  These two areas o f  t h e  blowout have been rad iocarbon  da ted  t o  A.D. 570 
+ 150 and A.D. 880 +- 140. - 

Based p r imar i l y  on s u r f i c i a l  evidence,  ENM 10230 probably func t ioned  as a p l a n t  
procurement camp much l i k e  ENM 10222. The rad iocarbon  sequence obta ined  from 
t h e  s i te  i n d i c a t e s  i n t e r m i t t e n t  occupat ion  between A.D. 260 and 1310 wi th  t h e  
heav ie s t  occupat iona l  usage o c c u r r i n g  between A.D. 490 and 880. A c t i v i t i e s  
which probably occur red  a t  t h e  s i te  i n c l u d e  hunt ing ,  based on  s i x  complete 
p r o j e c t i l e  p o i n t s  recovered from t h e  p re sen t  work and t h r e e  p o i n t s  from t h e  
s i t e  bu t  i n  a n  ama teu r l s  c o l l e c t i o n .  Seven of t h e  p o i n t s  have been c l a s s e d  as 
Type 6 i n  t h e  L e s l i e  (1978) typology. Type 6 p o i n t s  probably d a t e  between A.D. 
600 and 900. Other  a c t i v i t i e s  i n c l u d e  p l a n t  p roces s ing  i n d i c a t e d  by t h e  
numerous p i e c e s  o f  ground s t o n e  and t o o l  maintenance and/or  t o o l  p roduct ion  
based on t h e  l i t h i c  d e b i t a g e  and cooking a c t i v i t i e s .  

ENM 10230 probably r ep re sen t ed  one s t o p  on  a s e a s o n a l l y  o r i e n t e d  g a t h e r i n g  
round which occur red  i n  t h e  Los Medaiios a r e a  between t h e  T r a n s i t i o n a l  and 
Neoarchaic per iods.  Based on t h e  low d e n s i t y  o f  formal  t o o l  t ypes  i t  is 
doubt fu l  t h a t  t h e  s i t e  r e p r e s e n t s  a base camp a s  had prev ious ly  been pos tu l a t ed  
(Schermer 1980:60). The l a r g e  a r e a l  expanse of  t h e  s i te  is probably t h e  r e s u l t  
o f  numerous non-contemporaneous s h o r t  occupat ions  ove r  a t  l e a s t  a 1,000 yea r  
span. The low d e n s i t y  of  formal  t o o l s  may be t h e  r e s u l t  of a g a t h e r i n g  
o r i e n t e d  c o l l e c t i o n  s t r a t e g y  which focused on mesqui te  and acorns.  No t o o l s  
are necessary f o r  t h e  c o l l e c t i o n  of  e i t h e r  o f  t h e s e  seed crops.  

The d i f f e r e n c e s  and similarities between ENM 10222 and ENM 10230 are probably a 
f a c t o r  of i n t e n s i v e  r e u s e  a t  ENM 10230. Apparently ENM 10230 was a t t r a c t i v e  t o  
p r e h i s t o r i c  popula t ions .  Th i s  may have been due t o  t h e  d e n s i t y  of  mesqui te  and 
oak, t h e r e f o r e  a s s u r i n g  a l a r g e  supply of f o o d s t u f f s ;  t h e  presence of sand- 
s t o n e  bedrock on t h e  s i t e  would have been impor tan t  f o r  t h e  manufacture of  
ground s t o n e  implements; and poss ib ly ,  most impor t an t ly ,  ENM 10230 is s i t u a t e d  
on a r i d g e  which would have provided e x c e l l e n t  v i s i b i l i t y  f o r  monitor ing l a r g e r  
game s p e c i e s  such  as deer .  The only  major drawback t o  t h e  s i t e  s e t t i n g  i s  t h e  
p re sen t  day l a c k  of  r e l i a b l e  wa te r  supp l i e s .  Examination o f  t h e  Nash Draw 15' 
USGS map r e v e a l s  no s p r i n g s  o r  d r a inages  which could have provided water  f o r  
t h e  p r e h i s t o r i c  i n h a b i t a n t s .  Th i s  l a c k  of  w a t e r  could  be counterac ted  by t h e  
presence of a number of  smal l  p laya  b a s i n s  which. could have suppl ied  l i m i t e d  
amounts of  water  du r ing  t h e  summer r a i n y  season. If a r e l i a b l e  water  supply 
were p re sen t ,  i t  is l i k e l y  t h a t  ENM 10230 would have been t h e  focus  of a 
s ea sona l ly  occupied base  camp. 

ENM 10418 

ENM 10418 is  a l a r g e  s i t e  which is roughly ova l  i n  shape and is  b i sec t ed  by an  
unnamed a r royo  which runs  i n t o  Nash Draw. The s i t e  cove r s  a t o t a l  a r e a  of 
160,000 sq m (400 m north-south by 400 m ea s t -wes t ) ;  however, on ly  a p o r t i o n  of  
t h e  s i te  was i n t e n s i v e l y  examined. Th i s  p o r t i o n  of t h e  s i t e  ( s e e  F igure  4.15) 
i s  bounded by a road  on t h e  west l e a d i n g  t o  t h e  Duval Mine Nash Draw Property,  
a r a i l r o a d  s p u r  l e a d i n g  t o  t h e  mine on t h e  n o r t h  and a s e c t i o n  l i n e  f ence  on 
t h e  south.  The e a s t e r n  boundary of  t h e  s i t e  is de f ined  by a l a c k  of c u l t u r a l  
ma te r i a l s .  T h i s  p o r t i o n  of t h e  s i t e  measures 100 m north-south by 250 m 



east -west  (25,000 sq m). C u l t u r a l  i t ems  w i t h i n  t h i s  p o r t i o n  of t h e  s i te  
i n c l u d e  a low d e n s i t y  s c a t t e r  !.0176 a r t i f a c t d s q  ml o f  l i t h i c s ,  p r o j e c t i l e  
p o i n t s ,  se ramics ,  ground s t one ,  s h e l l ,  and f i r e - c r acked  c a l i c h e .  Severa l  a r e a s  
of t h e  s i t e  had ev idence  o f  cha r coa l  s t a i n e d  s o i l  on t h e  s u r f a c e  i n d i c a t i v e  o f  
p a r t i a l l y  d e f l a t e d  hea r t h s .  ENM i0418 is l o c a t e d  i n  a n  area which is, a t  
p r e sen t ,  r e l a t i v e l y  s t a b l e  w i t h  t h e  ma jo r i t y  o f  t h e  c u l t u r a l  m a t e r i a l s  l o c a t e d  
subsur face .  The o r i g i n a l  su rvey  r e p o r t  i n d i c a t e d  t h a t  t h e  s i t e  measured 70 by 
90 rn and c o n s i s t e d  of an  a r t i f a c t  s c a t t e r  o f  extremely low d e n s i t y  i n  
a s s o c i a t i o n  w i t h  approximately  e i g h t  remnant h e a r t h  a r ea s .  A r t i f a c t s  noted a t  
t h e  s i te  inc luded  a s c r a p e r ,  chopper,  co r e ,  preform, a mano fragment,  and t h r e e  
sherds .  The ce ramics  inc luded  Jornada Brownware, Chupadero Black-on-white, and 
an  u n i d e n t i f i a b l e  Black-on-gray t ype  [MacLennan and Schermer 1979 : 13 1. 

Pre l iminary  examinat ion o f  ENM 10418 i n  November o f  1983 i nd i ca t ed  t h a t  t h e  
s i te  covered a much l a r g e r  area and con ta ined  a s l i g h t l y  h ighe r  d e n s i t y  and 
v a r i e t y  o f  a r t i f a c t  types .  Following t h e  i n i t i a l  r econna issance  o f  t h e  si te,  a 
g r i d  system was e s t a b l i s h e d  and a l l  s u r f a c e  materials were c o l l e c t e d  u s ing  1 by 
1 m u n i t s  f o r  provenience.  Following t h e  s u r f a c e  c o l l e c t i o n ,  subsur face  test 
excava t i ons  were i n i t i a t e d  focus ing  on a r e a s  w i t h  p o t e n t i a l  subsur face  
f e a t u r e s .  Four c u l t u r a l  f e a t u r e s  were excavated d u r i n g  t h e  i n i t i a l  t e s t i n g  
phase. TWO of  t h e s e  f e a t u r e s  contained s u f f i c i e n t  cha r coa l  f o r  radiocarbon 
da t i ng .  F e a t u r e  9 was rad iocarbon  da ted  a t  A.D. 360 & 50 ( s e e  P l a t e  8 .1 )  and 
F e a t u r e  10 produced a rad iocarbon  d a t e  o f  170 B.C. + 270. Locat ion o f  t h e s e  
f e a t u r e s  d u r i n g  t h e  subsur face  t e s t i n g  phase i n d i c a t e d  t h a t  ENM 10418 had t h e  
p o t e n t i a l  t o  y i e l d  s i g n i f i c a n t  in format ion  p e r t i n e n t  f o r  r e c o n s t r u c t i n g  t h e  
c u l t u r a l  sequence i n  t h e  WIPP a r ea .  

P l a t e  8.1 
ENM 10418 Charcoal i n  P r o f i l e ,  F e a t u r e  9 



Augering of t h e  s i t e  was then  i n i t i a t e d  t o  determine i f  a d d i t i o n a l  subsu r face  
f e a t u r e s  were present .  The auger ing  program i n d i c a t e d  t h a t  11 (40%) o f  t h e  
auger h o l e s  contained s u f f i c i e n t  evidence t o  i n d i c a t e  t h a t  a l a r g e  number o f  
f e a t u r e s  were p re sen t  a t  t h e  si te.  Following t h e  pre l iminary  t e s t i n g  phase, it  
was determined t h a t  a d d i t i o n a l  excavat ion  work was needed t o  sample t h e  s i t e  
adequately.  

A magnetic survey of t h e  s i te  was undertaken i n  conjunct ion  wi th  a sys t ema t i c  
auger ing  program a s  an  a i d  i n  de te rmining  t h e  l o c a t i o n  o f  subsur face  f e a t u r e s .  
Following t h e  e v a l u a t i o n  o f  t h e  pre l iminary  magnetic survey and auger ing  d a t a  
a d d i t i o n a l  t e s t i n g  was conducted. This  second excavat ion  phase l o c a t e d  a n  
a d d i t i o n a l  12 f e a t u r e s .  Fea tu re s  15 through 23 were l o c a t e d  i n  f o u r  25 m l ong  
machine dug test t renches.  Two f e a t u r e s  were radiocarbon dated.  Fea tu re  14, a 
charcoa l  and f i re -cracked  rock f i l l e d  h e a r t h  was da ted  t o  A.D. 1270 & 100 (see 
P l a t e s  8.2:A,B and 8.3A) and Fea tu re  25 ( P l a t e  8.3B), 2 charcoa l  f i l l e d  p i t ,  
ha s  a n  A.D. 600 60 da te .  The r e s u l t s  of t h i s  phase i n d i c a t e d  t h a t  more work 
confined t o  t h e  r a i l r o a d  right-of-way would be necessary t o  mitigate t h e  s i t e  
adequately . 
This  f i n a l  phase l o c a t e d  an  a d d i t i o n a l  14 c u l t u r a l  f e a t u r e s  which were found 
dur ing  i n t e n s i v e  excavat ions.  Charcoal samples from 11 of  t h e s e  f e a t u r e s  were 
submit ted f o r  radiocarbon da t ing .  These d a t e s  a r e  l i s t e d  below. 

Table 8.3 
ENM 10418 Radiocarbon Dates 

Source Date Recovered 

Fea tu re  26 
Fea tu re  27 
Fea tu re  30 
Fea tu re  31 
Fea tu re  32 
Fea tu re  33 
Fea tu re  34 
Fea tu re  35 
F e a t u r e  36 
Fea tu re  37 
Fea tu re  38 

FCR and charcoa l  
charcoa l  
FCR and charcoa l  
FCR and charcoa l  
FCR and charcoa l  
charcoa l  
FCR and charcoa l  
charcoa l  
charcoa l  
FCR and charcoa l  
charcoa l  

A.D. 300 & 110 
A.D. 210 + 210 
A.D. 1190 & 70 
A.D. 660 + 70 
A.D. 1450 & 100 
A.D. 230 k 70 
A.D. 490 70 
A.D. 520 k 80 
880 B.C. 140 
A.D. 680 + 90 
A.D. 720 & 80 

Following t h e  c o n t r o l l e d  subsur face  excavat ions,  t h e  r a i l r o a d  right-of-way was 
bladed i n  o r d e r  t o  l o c a t e  a d d i t i o n a l  subsurface f e a t u r e s .  Twenty-eight char- 
coa l  f e a t u r e s  were l o c a t e d  du r ing  t h e  blading. These f e a t u r e s  were des igna ted  
by l e t t e r  s u f f i x e s  and t h e  c u l t u r a l  des igna t ion  of  t h e s e  f e a t u r e s  is no t  a s  
c e r t a i n  a s  f o r  t h e  numbered ( c o n t r o l l e d  excavat ion)  f e a t u r e s .  The l o c a t i o n s  o f  
a l l  f e a t u r e s ,  d e s c r i p t i o n s  and p r o f i l e  views are d iscussed  i n  Chapter  4. The 
s p a t i a l  d i s t r i b u t i o n s  of t h e  f e a t u r e s  a r e  shown i n  F igure  8.1. A d i s c u s s i o n  of  
t h e  s p a t i a l  d i s t r i b u t i o n  of a l l  f e a t u r e s  u s ing  nea re s t  neighbor ana lyses  and 
c l u s t e r s  a n a l y s i s  follows. 



P l a t e  8.2A 
ENM 10418 F e a t u r e  14 D e t e c t i o n  Leve l  w i t h  Fire-Cracked Rock 

P l a t e  8.2B 
ENM 10418 F e a t u r e  14 Charcoal  S t a i n  Below Fire-Cracked Rock 



P l a t e  8.3A 
ENM 10418 F e a t u r e  14 - F i l l  Removed 

P l a t e  8.3B 
ENM 10418 F e a t u r e  25 - F i l l  Removed 
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C'nc cf t h e  n a j o r  a r l a l y t i c a i  arc; I n t e r - p r e t c  t i v e  pr.ct)ier.r :.: r-r c- ;-,:re w i t h  L:lli 
10418 was t o  d e e l  w i t h  t h e  spat j .21 c o n f i g u r a t i o r ~  cf t .1 ;~:  f t a t u r e s .  Iz t h e r e  z 
way t o  d e f i n e  t h e  v a r i o u s  s p a t i a l  o c c u p a t i o n  e p i s o d e s  t h a t  a r e  i c d i c a t e 6  i c  take 
d i s t r . i .bu t ion  o f  rad iocarbon  d a t e s ?  Two s p a t i a l  techniquee ket-t? a p p l i e d  t o  t h e  
d a t a ;  n e a r e s t  ne ighbor  a n a l y s i s  and a  h e u r i s t i c  approach u s i n g  &-means c l c a t e r  
a n a l y s i s  d e s c r i b e d  by K i n t i g h  and Anmerman (1982). 

Neares t  Neighbor Ana lys i s :  

The more e a s i l y  unders tood a c c o u n t s  of  n e a r e s t  neighbor  a n a l y s i s  a r e  p resen ted  
i n  Cla rk  al;d Evans (19541, P i n d e r  and Wi ther ick  (1972, 1974).  Neares t  Neighbor 
A n a l y s i s  is  a  s t a t i s t i c a l  ~ e t h c d  by which t h e  s p a t i a l  d i s t r i b u t i o n  o f  s in i1a . r  
i t e m s  may be q u a n t i f i e d  and compared. The degree  of v a r i a t i o n  i s  determined by 
comparing t h e  mean observed d i s t a n c e  between n e a r e s t  neighbor ing i teros t.o t h e  
cor responding  theor .e t , i ca l ly  expected v a l u e .  The n e a r e s t  neighbor  o f  any i t em 
is  t h a t  i t em which is c l o s e s t  i n  proximity  t o  i t .  I n  any giver) popu la t ion  o f  N 
items o v e r  a n  a r e 2  4-, each i t e m  w i l l  a t  l e a s t  i n  p r i n c i p l e ,  k2ve a  n e a r e s t  
neighbor .  F is  t h e  d i s t a n c e  from each i t em t o  i ts  n e a r e s t  neighbor.  A l l  
d i s t a n c e s  and a r e a  must be c a l c u l a t e d  i n  t h e  same unit. of  measurement (Whallon 
1974) .  

The f o l l o w i c g  s i x  s t e p s  c o n s t i t u t e  t h e  p r o c e s s  by whicl. c:Ile e r r i v e s  a t  2 

n e a r e s t  ne ighbor  s t a t i s t i c  f o r  a two-dimensional a r e a .  

1. C a l c u l a t e  s i t e  a r e a  

2. P e a s u r e  a l l  nea.r.est neighbor  d i s t a n c e s  

3 .  Take the a.veraEe cbserved d i s t a n c e  frcn:  each item t o  i t s  n e a r e s t  
neighbor  : 

- - D o f  e l l  r e a r e s t  neighbor  d i s t a n c e  - 
r nunber o f  o b j e c t s  
0 

4. C a l c u l a t e  t h e  densit-y of  t h e  popu la t ion  of  i t e m s  c v e r  t k e  s i t e  ar.ea: 

5. C a l c u l a t e  t h e  expected aver'ahe d i s t a n c e  from each l t e c :  : c .  l i . ~  r;c<;r-c.c: 
neighbrjr !r: 6 rarldom s p a t i a l  d i s t r . i b u t i o n :  





6. C a l c u l a t e  t h e  r a t i o  of t h e  observed t o  t h e  expected average neares t  
neighbor d i s t ance :  

The range of t h e  r e s u l t  v a r i e s  from 0.00 t o  2.1491; 0.00 is c l u s t e r i n g ,  1 
approaches random, and 2.1491 is pa t te rn ing .  If t h e  observed mean d i s t a n c e  is 
t h e  same as t h e  expected, then  t h e  r a t i o  between these  two mean d i s t ances  is 1 ,  
a random d i s t r i b u t i o n .  If t h e  observed mean d i s t a n c e  is less than  t h e  
expected, t hen  t h e i r  r a t i o  would be less than  one and these  items would tend 
toward c l u s t e r i n g .  When t h e  observed mean d i s t a n c e  is g r e a t e s t ,  t h e  r a t i o  is 
g r e a t e r  than  one and these  items tend toward p a t t e r n i n g  o r  a homogenous d i s t r i -  
bu t ion  a c r o s s  t h e  surface.  

Nearest neighbor a n a l y s i s  was used t o  test of  a propos i t ion  put forward by 
Reynolds ( 1975 t h a t  a l l  s o c i a l  u n i t s  a r e  e i t h e r  c lu s t e red ,  pat terned ( includ-  
i n g  l i n e a r  p a t t e r n i n g ) ,  o r  randomly d i s t r i b u t e d ;  0 s  

i 'ts 1 s h  ~ & u n l z a t i o n .  Reynolds 
(1975) analyzed t h e  s p a t i a l  d i s t r i b u t i o n s  of p r e h i s t o r i c  and present  v i l l a g e  
l a y o u t s  and confirmed t h e  propos i t ion  t h a t  contemporaneous behavior generated 
e i t h e r  pa t te rned  o r  c l u s t e r e d  R values.  

Thus t h e  u s e  of  nea re s t  neighbor a n a l y s i s  of  t h e  charcoal  p i t s  on ENM 10418 
should i n d i c a t e  whether t h e  f e a t u r e s  were a l l  contemporaneously occupied. 

The s t a t i s t i c s  a s soc i a t ed  wi th  t h e  n e a r e s t  neighbor a n a l y s i s  a r e  presented i n  
Table 8.4. 

Table 8.4 
Nearest Neighbor Analysis  of ENM 10418 

STATISTICS 

Area No, N - Area - _9_ - R 

The boundary of each a r e a  is shown i n  F igure  8.1. The boundary was determined 
by p l o t t i n g  t h e  ire d i s t a n c e  around t h e  o u t e r  per imeter  of  t h e  d i f f e r e n t  a reas .  
The boundary around Area 1 included a l l  f e a t u r e s  west of  t h e  a r royc  through t h e  
site. A boundary was e s t ab l i shed  between Areas 2 and 3 because of t h e  empty 



space  and t h e  east boundary of  Area 3 was placed a t  t h e  edge of  t h e  f e a t u r e  
concen t r a t i on .  

The r e s u l t s  o f  t h e  a n a l y s i s  p resen ted  i n  Table  8.4 i n d i c a t e  t h a t  Areas 2 and 3 
have a random d i s t r i b u t i o n  wh i l e  Area 1 h a s  a d i s t r i b u t i o n  haifway between 
random and pa t t e rn ing .  I n  te rms  o f  t h e  p r o p o s i t i o n  pu t  forward by Reynolds 
(19741, Areas 2 and 3 r e p r e s e n t  many noncontemporaneous occupa t ions  and Area 1 
may r e p r e s e n t  on ly  one o r  two noncontemporaneous occupat ions.  

These r e s u l t s  conform w i t h  o t h e r  l i n e s  of evidence. I n  Area 1 t h e r e  are f i v e  
rad iocarbon  d a t e s  w i t h  F e a t u r e s  FF and BB over lapping  and F e a t u r e s  25, 38, and 
I1 over lapping  i n  te rms  of t h e i r  r e s p e c t i v e  da t e s .  Also, on ly  l i t h i c  m a t e r i a l  
Type B was found i n  Area 1 wh i l e  t h i s  t.ype and a l l  o t h e r  material t y p e s  were 
found i n  Areas 2 and 3. Thus i t  would appear  t h a t  Area 1 r e p r e s e n t s  on ly  two 
occupat ions.  Areas 2 and 3 have many nonoverlapping rad iocarbon  d a t e s  and 
t h e r e f o r e  i n d i c a t e  many occupat ions.  

I n  conc lus ion ,  t h e  n e a r e s t  neighbor  a n a l y s i s  t echnique  is u s e f u l  f o r  d e f i n i n g  
m u l t i p l e  occupat ion  a t  sites w i t h  f e a t u r e s .  I n  t h e  a n a l y s i s  o f  ENM 10418 t h e  
t h r e e  d i s c r e t e  areas had R v a l u e s  approaching a random d i s t r i b u t i o n  and a l s o  
had nonoverlapping rad iocarbon  da t e s .  Thus i n  t h e  absence of  rad iocarbon  d a t e s  
one may u s e  n e a r e s t  neighbor  a n a l y s i s  as one method t o  make t h e  d i s t i n c t i o n  
between single occupat ion  and m u l t i p l e  occupat ion  sites. 

Given t h a t  Areas 1 ,  2, and 3 r e p r e s e n t  m u l t i p l e  occupat ions ,  t h e  q u e s t i o n  
becomes, is t h e r e  a method t o  d e f i n e  t h e  i n d i v i d u a l  occupat ions  s p a t i a l l y .  The 
rad iocarbon  r e s u l t s  i n d i c a t e  t h a t  t h e r e  were f o u r  t ime pe r iods  d u r i n g  which t h e  
s i t e  was occupied (see Chapter  9 ) .  Within each time per iod  w e  have d a t e s  f o r  
s p e c i f i c  f e a t u r e s  a t  ENM 10418. 

One method t o  d e f i n e  i n d i v i d u a l  occupat ions  s p a t i a l l y  is provided by Kin t igh  
and Ammerman (1982) i n  a n  a r t i c l e  c a l l e d  "Heur i s t i c  Approaches t o  S p a t i a l  
Analys i s  i n  Archaeology." The method employs a k-means nonh ie ra rch i ca l  d i v i -  
s i v e  c l u s t e r  a n a l y s i s  which a t t e m p t s  t o  minimize t h e  i n t r a c l u s t e r  v a r i a n c e s  
wh i i e  maximizing t h e  i n t e r c l u s t e r  d i s t ances .  Data c o n s i s t  o f  t h e  x and y 
c o o r d i n a t e s  of a set of o b j e c t s ,  i n  t h i s  ca se ,  f e a t u r e s  on a si te.  K in t igh  and 
Ammerman (1982:39) write. " the  goa l  i s  t o  f i n d .  ( l o c a l l y )  op t imal  c l u s t e r  
c o n f i g u r a t i o n s  from one t o  some user -spec i f ied  maximum number o f  c lu s t e r s . . . .  
The k c l u s t e r  c o n f i g u r a t i o n  ( a l s o  r e f e r r e d  t o  a s  t h e  k t h  c l u s t e r i n g  s t a g e )  is 
simply a d i v i s i o n  of a l l  of  t h e  o b j e c t s  i n  t h e  a n a l y s i s  i n t o  one of  k d i f f e r e n t  
c l u s t e r s . "  K in t igh  and Ammerman (1982) i n c l u d e  i n  t h e i r  a r t ic le  a d d i t i o n a l  
s t a t i s t i c s  t o  t h e  k-means c l u s t e r  program which provide  t h e  u s e r  w i th  c l u s t e r  
s p e c i f i c  s t a t i s t i c s  which were no t  a v a i l a b l e  f o r  o u r  a n a l y s i s .  

The program used i n  t h i s  a n a l y s i s  was t h e  SAS FASTCLUS procedure (SAS 1982:433- 
447).  Th i s  program a l lows  t h e  u s e r  t o  spec i fy  t h e  maximum number o f  c l u s t e r s ,  
t h e  r a d i u s  which e s t a b l i s h e s  a minimum d i s t a n c e  c r i t e r i o n  f o r  s e l e c t i n g  new 
seeds  and replacement which s p e c i f i e s  how seed replacement  is  performed. 

The f e a t u r e s  w i t h  rad iocarbon  d a t e s  were broken o u t  by t ime  p e r i o d s  s o  t h a t  t h e  
da t ed  f e a t u r e s  t h a t  f e l l  o u t s i d e  a g iven  time per iod  were no t  cons idered  i n  
t h a t  p e r i o d ' s  c l u s t e r  a n a l y s i s .  The time pe r iods  a r e  l i s t e d  below: 



Time Period 1 = La te  Archaic 
Time Period 2 = La te  Archaic/Transi t ional  
Time Period 3 = Trans i t i ona l  
Time Period 4 = Neoarchaic 

For  each t i m e  per iod t h e r e  was a d i f f e r e n t  number of  f e a t u r e s  wi th  t h e  maximum . 
number of  c l u s t e r s  ( d i s c r e t e  occupat ions by a given s o c i a l  group) e s t ab l i shed  
by d iv id ing  t h e  number of  f e a t u r e s  by fou r ,  t h e  number of  f e a t u r e s  contempora- 
neously occupied. This  number was based upon ethnographic d a t a  presented i n  
Binford 's  ( 1983 : 144-192) d i scuss ion  of people i n  t h e i r  l i f e space .  The r ad ius  
was set a t  3.5 m which was a l s o  based on B in fo rd l s  discussion.  The replacement 
op t ion  requested seed replacement only when t h e  minimum d i s t ance  between t h e  
observa t ion  and any c u r r e n t  seed i s  g r e a t e r  than t h e  minimum d i s t ance  between 
c u r r e n t  seeds. The p l o t s  by time period a r e  presented i n  Figures  8.2 t o  8.5. 

The i d e a  behind t h e s e  c l u s t e r s  i s  t h a t  they r ep resen t  a r e a s  occupied by d i f f e r -  
e n t  s o c i a l  groups a t  one time o r  another  dur ing  t h e  given time period. The 
s t a t i s t i c s  a s soc i a t ed  w i t h  t h e  c l u s t e r s  of  each t i m e  period a r e  presented i n  
Table 8.5. If t h e  R-SQUARED, c o e f f i c i e n t  of determinat ion,  is  high ( c l o s e  t o  
1.0), i t  i n d i c a t e s  t h a t  t h e r e  is a s t r o n g  l i n e a r  t r end  t o  t h e  c lus t e r s .  I n  t h e  
SAS program t h e  R-SQUARED s t a t i s t i c  is f o r  a l l  c l u s t e r s  combined; Kintigh and 
Ammerman (1982) provide t h i s  s t a t i s t i c  f o r  each c l u s t e r .  

Table 8.5 
C l u s t e r s  by Time Period 

Time Period 1 Time Period 2 Time Period 3 Time Period 4 
C l u s t e r  Members Members Members m e r s  

Overa l l  
R-SQUARED .9739 

I n t e r p r e t a t i o n  of  t h e  Resul ts :  

There a r e  two bas i c  i n t e r p r e t a t i o n s  of  t h e  c l u s t e r  r e s u l t s  t h a t  have behavioral 
s ign i f icance .  The first i s  t h a t  t h e r e  is a l i n e a r  t rend  t o  almost all t h e  
c l u s t e r s  f o r  each time period.  This  l i n e a r  t rend  is perpendicular  t o  t h e  a x i s  
of t h e  s t a b i l i z e d  dune which forms t h e  main focus of  t h e  site. This  l i n e a r  
t rend  may be t h e  r e s u l t  of  two f a c t o r s .  F i r s t ,  t h e  l i n e a r  north/south a x i s  of 
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t h e  c l u s t e r s  provides  t h e  only view of  Nash Draw t o  t h e  west (see P l a t e  4.3) as 
views t o  t h e  nor th ,  e a s t  and south  are c u t o f f  by o t h e r  dune f i e l d s .  Second, 
t h e  p r e v a i l i n g  wind is from t h e  sou theas t  ( s e e  F igu re  3.5) and t h e  nor th /south  
l i n e a r  t r e n d  would organize  t h e  s o c i a l  groups such t h a t  smoke and/or smells 
would minimally a f f e c t  o t h e r  groups. 

The second i n t e r p r e t a t i o n  is t h a t  dur ing  any g iven  time per iod  t h e  s i z e  o f  t h e  
ind iv idua l  groups ( a s  def ined  by t h e  number o f  p i t s )  va r i ed  considerably.  
Although t h e  a n a l y s i s  s e t  t h e  number of f e a t u r e s  pe r  c l u s t e r  a t  f o u r ,  t h e  
c l u s t e r s  near  t h e  c e n t r a l  and southern  p o r t i o n  o f  t h e  s i t e  u s u a l l y  had more 
than  f o u r  f ea tu re s .  Th i s  may mean t h a t  l a r g e r  groups occupied t h e  c e n t r a l  
po r t ion  of t h e  s i t e  whi le  smal le r  groups used t h e  p e r i p h e r a l  a r eas .  I n  addi- 
t i o n  t h e r e  is a c o n s i s t e n t  p a t t e r n  i n  t h a t  t h e  l a r g e r  c l u s t e r s  a r e  found i n  
Area 2, t h e  c e n t r a l  p a r t  of Area 3 and t h e  southern  p a r t  of  Area 3. Due t o  t h e  
f a c t  t h a t  t h e  ma jo r i t y  of t h e  f e a t u r e s  i n  Areas 2 and 3 ( s o u t h )  were discovered 
dur ing  t h e  b l ad ing  of t h e  s i te ,  t h e r e  were no a r t i f a c t  assemblages a s s o c i a t e d  
wi th  t h e s e  a r eas .  Therefore t h e r e  is no f u n c t i o n a l  b a s i s  t o  e x p l a i n  t h e s e  
c o n s i s t e n t  c l u s t e r s .  

Conclusion: 

I n  conclusion,  both s p a t i a l  ~ e t h o d s  o f f e r  means t o  e v a l u a t e  s p a t i a l  d i s t r i b u -  
t i o n s ;  n e a r e s t  neighbor a n a l y s i s  t o  e s t a b l i s h  t h e  contemporaneity o r  noncontem- 
porane i ty  of f e a t u r e s  and k-means c l u s t e r  a n a l y s i s  t o  e s t a b l i s h  p a t t e r n s  of 
contemporaneous f e a t u r e s .  The a n a l y s i s  developed is t e n t a t i v e  because t h e r e  i s  
nothing t o  compare it t o  i n  terms o f  o t h e r  s i tes  i n  t h e  a rea .  However i t  does  
o f f e r  a means t o  e v a l u a t e  s p a t i a l  d i s t r i b u t i o n s  when one h a s  a l i m i t e d  number 
of  dated f e a t u r e s  and q u i t e  a few undated f e a t u r e s .  

Artifact Analvses 

A l i m i t e d  number o f  a r t i f a c t  c a t e g o r i e s  were recovered from t h e  si te.  These 
c o n s i s t  p r imar i ly  of ceramics,  l i t h i c s ,  s h e l l ,  ground s tone ,  bone, and a small  
number of  formal t o o l s .  

De ta i l ed  d i s c u s s i o n s  of  t h e  ceramics recovered from ENM 10418 are d iscussed  i n  
Chapter 5. The r e s u l t s  a r e  summarized below. A t o t a l  of  95 s h e r d s  was 
recovered from both  s u r f a c e  and subsur face  contexts .  Roswell Brownware 
accounted f o r  31.5% o f  t h e  ceramic inventory  fol lowed by Jornada  Brownware wi th  
28.4% of  t h e  assemblage. Also represented  were El Paso Brownware (12.681, San 
Andres Red-on-terracotta 1 1 5 ,  Chupadero Black-on-white and Whiteware 
(14.781, and a s i n g l e  sherd of  South Pecos Brownware (1.05%). These s i x  t ypes  
r ep re sen t  a p o t e n t i a l  time span of  from A.D. 400 t o  1550. Based on t h e  pres- 
ence of  Roswell Brown, San Andres Red-on-terracotta and Chupadero Black-on- 
whi te ,  t h e  b e s t  d a t e s  f o r  t h e  ceramic occupat ion of  t h e  s i t e  range between A.D. 
1100 and 1300. The d i s t r i b u t i o n s  of t h e  ceramics were g e n e r a l l y  confined t o  a n  
a r e a  bounded between 96-108N/110-120E. Ceramics found on t h e  s u r f a c e  were 
rare, accounting f o r  only 7.4% of t h e  t o t a l .  Mean depths  and s tandard  devia- 
t i o n s  o f  t h e  v a r i o u s  ceramic types  i n d i c a t e  t h a t  t h e  San Andres Red-on- 
t e r r a c o t t a ,  South Pecos Brown, and Chupadero Black-on-white and Whiteware 



she rd s  have mean e l e v a t i o n s  of 100.50 ,042, 100.50 and 100.59 .098 respec- 
t i v e l y .  These ceramic t y p e s  d a t e  t o  A.D. 1100 and 1350 f o r  t h e  San Andres and 
A.D. 950 and 11 00 f o r  t h e  Chupadero Black-on-white. The San Andres Red-on- 
t e r r a c o t t a  and i ts body sherd  t ype  South Pecos Brown range i n  depth between 
100.44 and 100.56 m. Chupadero Black-on-white and Whiteware body she rd s  range 
i n  dep th  from 100.47 and 100.67 m. 

Mean e l e v a t i o n a l  dep th s  and s tandard  d e v i a t i o n s  f o r  Jornada,  Roswell and El  
Paso Brownwares are alsb similar. These ceramic t y p e s  d a t e  t o  A.D. 400 t o  1350 
f o r  Jornada  and E l  Paso Brawnwares and A.D. 1100 t o  1250 f o r  Roswell Brownware. 
Jo rnada  Brownwares range i n  dep th  from 100.26 t o  100.74 m; Roswell Brownware 
ranges  from 100.26 t o  100.74 m and E l  Paso Brownware ranges  from 100.39 t o  
100.48 m. 

Using t h e s e  r a t h e r  c rude  a s s o c i a t i o n a l  measures, t h e  fo l lowing  ceramic sequence 
f o r  ENM 10418 is suggested.  The earliest ceramic occupat ion probably inc luded  
Jornada  and Roswell Brownwares. T h i s  occupa t ion  may have occurred as e a r l y  a s  
A.D. 600 based on  t h e  rad iocarbon  sequence f o r  ENM 10418 and ENM 10230. Th i s  
e a r l y  d a t e ,  however, would r e q u i r e  a major  r e v i s i o n  o f  t h e  Roswell Brownware 
chronology. The second ceramic occupa t ion  a t  t h e  s i t e  i nc ludes  Jornada,  
Roswell, and El  Paso Brownwares. The d a t e  sequence f o r  t h i s  occupat ion a t  ENM 
10418 is c u r r e n t l y  unknown. The f i n a l  ceramic occupa t iona l  sequence a t  t h e  
s i t e  inc luded  San Andres Red-on-terracotta,  Chupadero Black-on-white, South 
Pecos Brownware, Jo rnada  Brown, and Roswell Brownware. Th is  occupat ion would 
have occur red  between A.D. 1000 and 1350 based on ceramic chronologies.  Th is  
d a t e  range  is well r ep r e sen t ed  a t  t h e  s i t e  w i th  t h r e e  radiocarbon d a t e s  f a l l i n g  
w i t h i n  t h i s  d a t e  range.  Fea tu r e  14 ha s  been da t ed  A.D. 1270 2 100, Fea tu r e  30 
has  been rad iocarbon  da t ed  t o  A.D. 1190 + 70 and Fea tu r e  32 ha s  an  A.D. 1450 
100 da te .  

Vessel forms r ep re sen t ed  a t  ENM 10418 a r e  p r i m a r i l y  jar forms (47.3%) w i th  bowl 
forms r e p r e s e n t i n g  on ly  15.8% o f  t h e  assemblage. Over one- thi rd  of t h e  assem- 
blage could n o t  be i d e n t i f i e d  a s  t o  form. Bowl forms are represented by 
Jornada,  Roswell and El  Paso Brownwares and San Andres Red-on-terracotta. 
Chupadero Black-on-white is  r ep re sen t ed  complete ly  by j a r  forms. The low 
percen tage  of bowl forms a t  ENM 10418 are probably i n d i c a t i v e  of a low inc i -  
dence o f  domest ic  a c t i v i t i e s  wh i l e  t h e  h igh  percen tage  of jar forms sugges t s  
t r a n s p o r t  o r  s t o r age .  

L i t h i c  a n a l y s e s  f o r  ENM 10418 a r e  d i s cus sed  i n  d e t a i l  i n  Chapter 6. A b r i e f  
summary o f  t h e s e  r e s u l t s  a r e  g iven  below. 

The l i t h i c  a c t i v i t i e s  r ep r e sen t ed  i n  t h e  ENM 10418 assemblage i n d i c a t e  a 
predominance o f  b i f a c e  manufactur ing a c t i v i t i e s .  Secondary co re  f l a k e s  and/or 
f l a k e  b lanks  were t r a n s p o r t e d  t o  t h e  s i t e  and were subsequent ly  reduced i n t o  
u s a b l e  t o o l  types .  The low inc idence  of  primary c o r e  f l a k e s  and f l a k e s  w i th  
c o r t e x  sugges t  t h a t  t h e  p r e h i s t o r i c  popu l a t i ons  which u t i l i z e d  t h e  s i te  over  
n e a r l y  2,000 y e a r s  were o b t a i n i n g  l i t h i c  materials a t  some d i s t a n c e  from t h e  
s i t e  and were  performing primary r e d u c t i o n  of  c o r e s  a t  t h e s e  l oca t i ons .  Th is  
p roce s s  would reduce t h e  amount of nonusable  l i t h i c  m a t e r i a l  t h a t  would have t o  
be  c a r r i e d  by h igh ly  mobile hun te r -ga there r  groups. Some primary r educ t i on  was 
c a r r i e d  ou t  a t  t h e  s i t e  and may i n d i c a t e  a r e l a t i v e l y  nearby l i t h i c  source  



area. The presence of some primary l i t h i c  r educ t ion  a t  t h i s  s i te  is no t  
s u r p r i s i n g  s i n c e  i t  was probably t h e  focus  f o r  a number of  t h e  smaller camp- 
sites found throughout t h e  region.  

I 

I n  a d d i t i o n  t o  b i f a c e  manufactur ing a c t i v i t i e s  a l i m i t e d  amount of  t o o l  
resharpening occurred a t  t h e  s i t e  as evidenced by a number o f  b i f a c e  re touch  
f l akes .  

Analyses o f  t h e  s p a t i a l  d i s t r i b u t i o n s  of t h e  l i t h i c  m a t e r i a l  classes and f l a k e  
types  were accomplished us ing  a complex group of v a r i a b l e s ;  t h e s e  inc lude  t h e  
depths  of ceramics and f e a t u r e s  and t h e  presence and t y p e s  o f  p r o j e c t i l e  
po in ts .  Based on t h e s e  f i n d i n g s  t h e  occupat ions  a t  ENM 10418 were d iv ided  i n t o  
Archaic and Neoarchaic occupat ions.  The Archaic component a t  ENM 10418 was 
s p a t i a l l y  def ined  as t h e  fol lowing:  

95 I N-S I 108 and 110 I E-W 5 123 wi th  v e r t i c a l  provenience 1 1 0 0 . 2 5  m. 
82 1 N-SA 85 and 140 1 E-W 1 1 4 1  w i t h  v e r t i c a l  provenience 1 1 0 0 . 6 0  m. 
86 I N-S 1 96 and 176 1 E-W I 181 wi th  v e r t i c a l  provenience 1 100.94 m. 

108 1 N-S 1 1 1 1  and 243 1 E-W ( 248 wi th  v e r t i c a l  provenience I 102.03 m. 
118 I N-S 1 155 and 20 I E-W 1 47 wi th  v e r t i c a l  provenience 1 98.90 m. 
116 I N-S 1 117 and 136 I E-W 5 139 w i t h  v e r t i c a l  provenience 1 101.01 m. 
79 I N-S A 82 and 128 I E-W I 1 3 1  wi th  v e r t i c a l  provenience 1 1 0 0 . 4 0  m. 

100 1 N-S 1 1 0 5  and 144 A E-W I 1 4 5  w i t h  v e r t i c a l  provenience 1 1 0 0 . 8 5  m. 

Using t h e s e  parameters,  f l a k e s  which met t h e s e  c r i t e r i a  were ass igned  t o  t h e  
Archaic component and were analyzed sepa ra t e ly .  These parameters  were s e l e c t e d  
based on t h e  l a c k  o f  ceramics, rad iocarbon da ted  f e a t u r e s ,  and Archaic s t y l e  
p r o j e c t i l e  p o i n t s  found i n  a s s o c i a t i o n .  The c h a r a c t e r i s t i c s  o f  t h e  Archaic 
l i t h i c  assemblage are d iscussed  i n  Chapter  6. 

The Neoarchaic component a t  ENM 10418 was s p a t i a l l y  def ined  as: 

95 5 N-S I 1 0 8  and 110 I E-W I 123 wi th  v e r t i c a l  provenience 5 100.26 m. 
82 I N-S 1 85 and 140 I E-W ( 141 w i t h  v e r t i c a l  provenience I 100.61 m. 
86 I N-S I 96 and 176 I E-W I 1 8 1  wi th  v e r t i c a l  provenience 5 100.95 m. 

108 I N-S ( 111 and 243 ( E-W 5 248 w i t h  v e r t i c a l  provenience 1 102.04 m. 
118 I N-S I 155 and 20 I E-W I 47 wi th  v e r t i c a l  provenience I 98.91 m. 

Neoarchaic assemblages were i s o l a t e d  us ing  t h e s e  s p a t i a l  parameters. These 
u n i t s  contained ceramics,  had rad iocarbon da ted  f e a t u r e s  and contained arrow 
poin ts .  

Th i s  system of  s e l e c t i n g  l i t h i c  assemblages was used t o  g e n e r a t e  t h e  d a t a  sets 
which were analyzed i n  Chapter 6. These d a t a  were compared on both an  i n t r a -  
and i n t e r s i t e  l e v e l .  The r e s u l t s  o f  t h e  ana lyses  presented  i n  Chapter  6 a r e  
b r i e f l y  summarized below. L i t h i c  source  a r e a s  remained e s s e n t i a l l y  unchanged 
throughout t h e  e n t i r e  occupat iona l  sequence a t  ENM 10418. Within f l a k e  types,  
on ly  t h e  t e r t i a r y  c o r e  f l a k e s  were s i g n i f i c a n t l y  d i f f e r e n t .  Mean widths  and 
th i cknesses  o f  t e r t i a r y  c o r e  f l a k e s  were s i g n i f i c a n t l y  l a r g e r  i n  t h e  Archaic 
assemblage. These d i f f e r e n c e s  may only be due t o  small  sample s i z e s ;  however, 
changes i n  f l a k e  s i z e  a t t r i b u t e s  should be monitored i n  f u t u r e  p r o j e c t s  i n  t h e  
reg ion  t o  see i f  t h i s  t r end  can be recognized a t  o t h e r  sites. 



D i s t r i b u t i o n s  o f  a r t i f a c t s  i n  an  a r e a  t h r e e  mete rs  i n  d iamete r  surrounding 
f e a t u r e s  a r e  shown i n  Tab le  8.6. 

Table  8.6 
ENM 10418 Fea tu r e s  and Associated A r t i f a c t s  

F e a t u r e  Provenience Radiocarbon Dateg Associated Materials 

A.D. 360 + 50 
170 + 270 B.C. - 

- 
A.D. 1270 -, 100 
A.D. 600 + 60 
A.D. 300 + 110 
A.D. 210 +- 210 

- 
A.D. 1190 + 70 

A.D. 660 +- 70 

A.D. 1450 + 100 

A.D. 230 +- 70 

A.D. 490 2 70 
A.D. 520 + 80 

2 f l a k e s ,  ground s t o n e  
4 f l a k e s ,  5 s h e l l  f ragments  
no th ing  a s soc i a t ed  
6 f l a k e s  
2 f l a k e s  
1 flake 
15 flakes, 1 ceramic 
12 f l a k e s ,  2 ceramics ,  25 
s h e l l  f ragments  

1 s h e l l  fragment 
1 f l a k e  
9 f l a k e s ,  2 p r o j e c t i l e  

p o i n t s ,  3 ceramics 
4 f l a k e s ,  1 p r o j e c t i l e  

p o i n t ,  4 ceramics,  1 
s h e l l  fragment 
3 f l a k e s ,  4 ceramics,  5 

s h e l l  fragments,  ground 
s t o n e  

1 f l a k e ,  1 bone, 10 s h e l l  
f ragments  
2 f l a k e s  
25 f l a k e s ,  1 p r o j e c t i l e  

po in t  
104N/ 145E 880 -c 140 B.C. 6 flakes, 1 p r o j e c t i l e  

p o i n t ,  1 s h e l l  fragment 
106N/111-112E A.D. 680 90 1 f l a k e  
128N/19E A.D. 720 + 80 ground s t o n e  

No a t t e m p t s  a t  d i s t i n g u i s h i n g  l i t h i c  assemblage v a r i a b i l i t y  were attempted due 
t o  t h e  smal l  sample s i z e s  f o r  each f e a t u r e .  The low numbers o f  a r t i f a c t s  
s p a t i a l l y  a s s o c i a t e d  w i t h  t h e  f e a t u r e s  sugges t s  t h e  u t i l i z a t i o n  of t h e  f e a t u r e s  
was probably o f  s h o r t  d u r a t i o n  w i th  l i t t l e  t o o l  manufacture o r  maintenance 
c a r r i e d  out .  

Add i t i ona l  a r t i fact  c l a s s e s  r ep r e sen t ed  a t  ENM 10418 i n c l u d e  mussel s h e l l  and 
bone. Whole mussel s h e l l s  and mussel s h e l l  f ragments  a r e  well represen ted  a t  
t h e  site. Specimens recovered f r o m . t h e  s i te  are probably from t h e  genus 
Lamps i l i s ,  a s p e c i e s  which probably l i v e d  i n  t h e  Pecos River.  Mussel s h e l l  ha s  
a wide d i s t r i b u t i o n  a c r o s s  t h e  s i t e  (F igu re  8.6) but  is g e n e r a l l y  concen t ra ted  
i n  t h e  e a s t e r n  two- th i rds  o f  t h e  site. The h ighes t  concen t r a t i ons  o f  s h e l l  are 
i n  a n  a r e a  bounded by 97-108N/110-127E. This  c o n c e n t r a t i o n  c o i n c i d e s  w i th  t h e  





d i s t r i b u t i o n  of  both t h e  f auna l  remains and ceramics. The s h e l l  concent ra t ions  
a l s o  seem t o  c o r r e l a t e  w i th  t h e  s p a t i a l  d i s t r i b u t i o n  o f  hea r th  f e a t u r e s  con- 
t a i n i n g  f i re-cracked rock. 

The s h e l l  remains a t  t h e  s i t e  a r e  i n d i c a t i v e  of  consumption of  mussels which 
were probably obtained from t h e  Pecos River. The Pecos River is loca ted  16 km 
south-southwest of ENM 10418. The a s s o c i a t i o n  of mussel s h e l l  and fire-cracked 
rock l i n e d  hea r th s  sugges ts  t h a t  cooking took p lace  a t  t h e  site. Two d i f f e r e n t  
s c e n a r i o s  a r e  given below t o  account f o r  t h e  presence of  s h e l l  a t  ENM 14018: 
1 )  t h e  s i t e  was a l i m i t e d  base camp wi th  groups moving t o  t h e  r i v e r  t o  c o l l e c t  
mussels and then  r e tu rn ing  t o  t h e  s i t e  wi th  t h e  mussels f o r  processing f o r  t h e  
e n t i r e  group's  consumption; o r  2)  novement of a group from a ga ther ing  a rea  
near  t h e  Pecos River t o  a new loca t ion .  The groups may have co l l ec t ed  t h e  
s h e l l s  f o r  a food resource a t  a new temporary camp loca t ion .  Based on o the r  
f i n d i n g s  a t  t h e  s i t e  t h e  first scena r io  seems t o  be more l i k e l y .  The d i s t r i b u -  
t i o n  p a t t e r n s  of t h e  s h e l l  and bone from ENM 10418 sugges ts  a conscious d iscard  
p a t t e r n  of re fuse  away from t h e  hea r th  a r e a s  (F igure  8.6) .  

Two d e l i b e r a t e l y  manufactured s h e l l  a r t i f a c t s  were recovered from t h e  s i t e .  A 
s h e l l  pendant ( s ee  Figure 7.1) was recovered near  Fea ture  30. The pendant 
measures 36 mm wide and 35 mm long wi th  2 mm i n  diameter ho le  d r i l l e d  uni- 
d i r e c t i o n a l l y  from t h e  i n t e r i o r  of t h e  s h e l l .  Fea ture  30 has been radiocarbon 
dated t o  A.D. 1190 70 ( P l a t e  8 . 4 ) .  This  d a t e  i n d i c a t e s  t h a t  s h e l l  explo i ta -  
t i o n  was present  dur ing  t h e  l a t e s t  occupat ional  sequence a t  t h e  site. Also 
recovered from t h e  s i t e  was a whole mussel va lve  which has gr inding  along one 
margin. This  s h e l l  probably funct ioned a s  a scoop of  some s o r t .  Based on the  
g r ind ing  p a t t e r n s ,  i t  is l i k e l y  t h a t  t h e  ground edge was a func t ion  o f  usage 
r a t h e r  than  i n t e n t i o n a l  shaping. 

P l a t e  8.4 
ENM 10418 Fea ture  30 - F i l l  Bemoved 



Ver teb ra t e  f a u n a l  remains a t  t h e  s i t e  were meager (see Table 7.6) but  seem t o  
inc lude  a h igh  number of  larger mammal remains. Deer were well r ep re sen ted  
al though r a b b i t s  were a l s o  present .  The d i s t r i b u t i o n  o f  f a u n a l  remains were 
concent ra ted  i n  a small  a r e a  bounded by 97-108N/115-123E (F igu re  8.6) .  Th i s  
concen t r a t ion  c o r r e l a t e s  very  well w i t h  t h e  d i s t r i b u t i o n  o f  s h e l l  and aga in  
i n d i c a t e s  a d i s t i n c t  process ing  a r e a  which a l s o  seems t o  c o r r e l a t e  w i t h  fire- 
cracked rock hea r th s .  The v e r t i c a l  provenience o f  bone, s h e l l ,  and la te r  
ceramic t y p e s  co-occur sugges t ing  t h a t  t h e s e  items may have been depos i ted  
contemporaneously. This  e x p l o i t a t i o n  p a t t e r n  i s  t h e r e f o r e  a s soc i a t ed  w i t h  t h e  
A.D. 1000 t o  1350 time span. 

The r e s u l t s  of t h e  f l o t a t i o n  a n a l y s i s  a t  ENM 10418 are shown i n  Table  7.2. W o  
primary s p e c i e s  were recovered from hea r th  f i l l .  Mesquite was recovered i n  54% 
of  t h e  processed samples. Mesquite could have provided a h igh  y i e l d  food item 
t o  p r e h i s t o r i c  i n h a b i t a n t s  of  t h e  reg ion ,  and t h e  presence  o f  mesquite  s t a n d s  
could have been a primary r e q u i s i t e  f o r  t h e  l o c a t i o n  o f  campsites.  A discus-  
s i o n  o f  t h e  v a r i o u s  u s e s  f o r  mesquite can be found i n  Chapter 7. The low 
inc idence  of  g r i n d i n g  implements a t  t h e  s i t e  does  n o t  prec lude  mesquite  pro- 
c e s s i n g  a t  t h e  site. 

The o t h e r  s p e c i e s  found i n  high numbers a t  ENM 10418 i s  spurge  (see Table 7.2).  
Spurge seeds  were found i n  almost 46% of  t h e  f l o t a t i o n  samples but  co-occur 
w i th  mesquite  s e e d s  i n  only 17% of t h e  samples. The d i s t r i b u t i o n a l  cha rac t e r -  
i s t ics  of  t h e s e  two s p e c i e s  w i t h  r e l a t i o n s  t o  t h e  h e a r t h s  are shown i n  F igu re  
8.7. Apparently spurge  is  a p l a n t  s p e c i e s  which cannot  be used d i r e c t l y  as a 
food resource ,  bu t  can be used f o r  process ing  co rn  meal f l o u r ,  conver t ing  t h e  
s t a r c h e s  i n t o  s u g a r s  ( C a s t e t t e r  1935:29). While t h e r e  i s  no evidence o f  co rn  
a t  ENM 10418, spurge  may have been used i n  a s i m i l a r  manner f o r  t h e  sweetening 
of mesquite. Spurge a l s o  has  a number of  medicinal  v a l u e s  (Kearney and Peebles  
1960) and t h e  presence of  t h i s  s p e c i e s  f o r  v a r i o u s  t y p e s  o f  medicine should no t  
be overlooked. 

Hearths  con ta in ing  spurge seeds  a r e  gene ra l ly  l o c a t e d  on t h e  p e r i p h e r i e s  of 
major a c t i v i t y  a r e a s  of t h e  s i t e .  The s e e d s  were found i n  h e a r t h s  which d a t e  
t o  t h e  e a r l y  and middle occu2at iona l  ep i sodes  a t  t h e  s i t e  and never con ta in  
f i re -cracked  rock. Three h e a r t h s  which have been rad iocarbon da ted  con ta in  
spurge seeds. These d a t e s  range from 880 B.C. t o  A.D. 660. It is n o t  known i f  
t h i s  a s s o c i a t i o n  is s i g n i f i c a n t  o r  r e p r e s e n t s  a s p u r i o u s  c o r r e l a t i o n .  

Mesquite seeds were found i n  h e a r t h s  which conta ined  f i re-cracked rock and 
s imple basin-shaped charcoa l  f i l l e d  p i t s .  Mesquite was obviously a s t a b l e  item 
i n  t h e  d i e t  a s  i t  was found i n  h e a r t h s  d a t i n g  from 880 B.C. t o  A.D. 1190, t h u s  
spanning t h e  e n t i r e  occupat iona l  sequence a t  t h e  s i te .  

The evidence from ENM 10418 sugges t s  t h a t  t h e  s i t e  func t ioned  i n  a d i f f e r e n t  
manner than  e i t h e r  ENM 10222 and ENM 12030. The l o c a t i o n  of  t h e  s i t e  on t h e  
Liv ings tone  Ridge w i t h  a small a r royo  b i s e c t i n g  t h e  s i t e  is q u i t e  d i f f e r e n t  
from e i t h e r  ENM 10222 o r  ENM 10230. The presence o f  t h e  a r royo  which was i n  
ex i s t ence  s i n c e  t h e  P le i s tocene  (Lar ry  Smith, personal  communication 1984) 
probably would have contained water  du r ing  a t  l e a s t  p a r t  of t h e  year .  This  
would have allowed more prolonged occupat iona l  d u r a t i o n  than  t h e  o t h e r  sites i n  
t h e  region.  Th i s  f a c t  coupled wi th  t h e  l a r g e  number of  f i r e  f e a t u r e s  and t h e  
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inc idence  of  s h e l l  and bone remains is  i n d i c a t i v e  of l i m i t e d  base camps. The 
l a c k  of o t h e r  formal  t o o l  c a t e g o r i e s  cannot  be explained.  C u l t u r a l  items 
p re sen t  a t  ENM 10418 i n c l u d e  ceramics  w i th  a t  l e a s t  s i x  t ypes  r ep re sen t ed ,  
s h e l l  ornaments and too ls ,  p r o j e c t i l e  po in t s ,  a smal l  number of  s p l i t  cobble  
un i f aces ,  b i f a c e  fragments ,  manos and meta tes ,  l i t h i c  t o o l  manufacturing 
d e b r i s ,  a v a r i e t y  of  p l a n t  and animal food remains,  and a l a r g e  number of f i r e  
h e a r t h s  w i th  two d i s t i n c t  types.  These l i n e s  of evidence i n d i c a t e  a v i d e r  
v a r i e t y  of  a c t i v i t i e s  t han  were found a t  ENM 10222 and ENM 10230 and may i n  
f a c t  be r e p r e s e n t a t i v e  of  a l i m i t e d  base camp l o c a l i t y .  

P r o j e c t i l e  p o i n t  s t y l e s ,  ceramic t ypes ,  and rad iocarbon  d a t e s  sugges t  t h a t  a t  
l e a s t  f o u r  major occupat iona l  ep i sodes  took p l ace  a t  t h e  s i te.  The e a r l i e s t  
occupat ion was preceramic and is rep re sen t ed  by F e a t u r e s  10, 36, R-1, and R-2. 
The d a t e  range  f o r  t h e s e  f e a t u r e s  ex tends  from approximately 1100 t o  250 B.C. 
P r o j e c t i l e  p o i n t s  a s s o c i a t e d  w i t h  t h i s  occupat ion  i n c l u d e  Types 8-D, 9 ,  and 
Edgewood/Fairland. One Type 8-D po in t  has  been da ted  t o  880 B.C. based on i ts 
a s s o c i a t i o n  w i t h  Fea tu re  36. The Edgewood/Fairland p o i n t  can  be placed w i t h i n  
t h e  300 B.C. t o  A.D. 500 range  i n  Cen t r a l  Texas ( P r e w i t t  1981). I n  gene ra l  
ceramics were n o t  found i n  a s s o c i a t i o n  w i t h  t h e s e  f e a t u r e s ;  however, ceramics 
were found w i t h i n  t h e  a r e a  of F e a t u r e  10 a l though t h e s e  ceramics may r e p r e s e n t  
subsequent occupat iona l  deb r i s .  No real s p a t i a l  parameters  can  be placed on 
t h i s  occupat iona l  per iod  due t o  t h e  patchy n a t u r e  o f  t h e  excava t ion  u n i t s  and 
t h e  i n t e n s i v e  r e u s e  of t h e  s i t e  through time. The f u n c t i o n a l  a t t r i b u t e s  o f  
t h i s  occupat iona l  phase cannot  be adequate ly  addressed due t o  t h e  low number of 
a r t i f a c t s  a s soc i a t ed .  

A second occupat ion  a t  t h e  s i t e  is pos tu l a t ed  p r i m a r i l y  based on  t h e  rad io-  
carbon d a t i n g  of  f o u r  o r  pos s ib ly  f i v e  hear ths .  F e a t u r e s  9 ,  26, 27, 33, and 
poss ib ly  Fea tu re  10 span a pe r iod  between 0 and A.D. 400. The Edgewood/Fair- 
l and  po in t  may be a s s o c i a t e d  w i t h  t h i s  occupat iona l  episode.  These h e a r t h s  
occur  p r imar i l y  i n  t h e  major occupat iona l  f o c u s  of t h e  s i t e ,  t h u s  it  is 
d i f f i c u l t  t o  s e p a r a t e  c u l t u r a l  d e b r i s  i n t o  d i s t i n c t  t ime  per iods.  Func t iona l  
in format ion  is a g a i n  very  s p a r s e  and cannot  be adequate ly  addressed. 

The t h i r d  occupat iona l  phase a t  t h e  s i t e  is aga in  def ined  pr imar9i ly  by t h e  
radiocarbon d a t i n g  of hea r th s .  S i x  f e a t u r e s  (25,  3 1 ,  34, 35, 37, and 38)  range  
i n  age  between A.D. 450 and 850. A s i n g l e  untyped p r o j e c t i l e  po in t  was found 
i n  a s s o c i a t i o n  w i t h  Fea tu re  35 ( P l a t e  8.5 1, Brownware ceramics ,  p a r t i c u l a r l y  
Jornada and Roswell Brownwares, may be a s s o c i a t e d  w i t h  t h i s  occupat iona l  phase. 
I n  a d d i t i o n  some ground s t o n e  and poss ib ly  some of t h e  mussel s h e l l  may be 
a s soc i a t ed  w i t h  t h i s  occupat iona l  per iod.  Th i s  may have been t h e  first occupa- 
t i o n a l  phase a t  ENM 10418 where a l i m i t e d  base  camp d e s i g n a t i o n  can be postu- 
l a t e d .  

The f i n a l  occupat iona l  phase a t  t h e  s i t e  has  been da ted  t o  between A.D. 1100 
and 1450. Three f e a t u r e s  (14,  30, and 32)  have been rad iocarbon  da ted  t o  t h i s  
period. Decorated ceramics were p re sen t  w i t h  both San Andres Red-on-terracotta 
and Chupadero Black-on-white represen ted .  F ive  p r o j e c t i l e  p o i n t s  have been 
assigned t o  t h i s  pe r iod  based p r imar i l y  on L e s l i e ' s  (1979) typology. Three of  
t h e  p o i n t s  were found i n  t h e  v i c i n i t y  of Fea tu re  30 which h a s  been rad iocarbon  
dated t o  A.D. 1190 70. These a r e  a Type 3 4 ,  D o r  E, a Type 3 ,  and a 
Cliffton/Perdiz/Livermore s t y l e .  A s i n g l e  Type 3-C, D, o r  E was found a t  t h e  



extreme e a s t e r n  l i m i t s  o f  t h e  s i t e  s u g g e s t i v e  of  widespread use  o f  t h e  s i te  
a r e a  d u r i n g  t h i s  t ime  per iod .  Ground s t o n e ,  b i f a c e  f ragments ,  acd s p l i t  c o b b l e .  
u n i f a c e s  have been t e n t a t i v e l y  ass igned  t o  t h i s  o c c u p a t i o n a l  per iod.  T h e  
c o n c e n t r a t i o n s  of  s h e l l  and bone, and t h e  s h e l l  peridant and mussel s h e l l  scoop 
have a l s o  beer, a s s i g n e d  t o  t h i s  per iod.  Based on t h e  ceraniic i n v e n t o r y ,  t h e  
number o f  p r o j e c t i l e  p o i n t s  and t h e  d i s t r i b u t i o n s  c f  s h e l l  and bone s u g g e s t  
t h a t  t h i s  o c c u p a t i o n a l  pe r iod  r e p r e s e n t s  a l i m i t e d  base  camp f u n c t i o n  f o r  ENM 
10418. T h i s  o c c u p a t i o n a l  pe r iod  a l s o  r e p r e s e n t s  t h e  most i n t e n s e  usage o f  t h e  
s i t e .  

P l a t e  8.5 
ENM 10418 F e a t u r e  35 - F i l l  Rercoved 

The long  o c c u p a t i o n a l  sequence p r e s e n t  a t  ENM 10418 s p a n s  a lmost  a 2,000 y e a r  
pe r iod .  Obviously t h e  s i te  must have been a t t r a c t i v e  t o  p r e h i s t o r i c  groups.  
The primary attraction might have been a  r e l i a b l e  w a t e r  r e s o u r c e  such a s  t h e  
a r r o y o  which r u n s  through t h e  s i t e .  The s i t e  set - t in@; over looks  Nash Draw and 
t h e  numerous p l a y a s  which a r e  w i t h i n  t h e  Draw system. The range o f  view 
f o c u s e s  toward t h e  west-southwest and t h e  site may have p a r t i a l l y  func t ioned  as 
a game moni to r ing  a r e a  a s  w e l l  a s  a  p rocess ing  l o c a l i t y .  Another advantage o f  
t h e  s i t e  l o c a t i o n  i s  t h e  e c o t o n a l  s i t u a t i o n  between t h e  Nash Draw r e s o u r c e s  t o  
t h e  west  and t h e  dunal  r e s o u r c e s  t o  t h e  e a s t .  P r e h i s t o r i c  groups  u s i n g  ERN 
10418 t h u s  would have had a c c e s s  t o  w a t e r  and two d i s c r e t e  environmental  zones. 
ENM 10418 cou ld  have func t ioned  a s  a  temporary base  camp w i t h  smal l  s p e c i a l  
t a s k  g roups  r a d i a t i n g  o u t  i n  a l l  d i r e c t i o n s  w i t h  g roups  spending one o r  two 
d a y s  c o l l e c t i n g  and h u n t i n g  and then  r e t u r n i n g  t o  t h e  base  camp p r i m a r i l y  t o  
o b t a i n  water and t o  r e d i s t r i b u t e  food i t ems  brought back from camps. 





C h a p t e r  9 

SUMMARY 

Kenneth J .  Lord 

Data c o l l e c t e d  i n  t h e  i n t e n s i v e  s u r f a c e  c o l l e c t i o n s  and test  e x c a v a t i o n s  a t  ENM 
10222,  ENM 10230, and ENM 10418 have  been a n a l y z e d  and d i s c u s s e d  i n  t h e  preced- 
i n g  c h a p t e r s .  These  d a t a  s u g g e s t  t h a t  a l l  t h r e e  sites were occupied  o v e r  a 
l o n g  p e r i o d  o f  time and p r o b a b l y  r e p r e s e n t  two f u n c t i o n a l l y  d i s c r e t e  s i t e  t y p e  
c a t e g o r i e s .  ENM 10222 and ENM 1 0230 p robab ly  r e p r e s e n t  p l a n t  c o l l e c t i o n  
s t a t i o n s  w i t h  some emphas i s  on  h u n t i n g  w h i l e  ENM 10418 p robab ly  f u n c t i o n e d  as a 
l i m i t e d  b a s e  camp. 

ENM 10222 was occup ied  d u r i n g  a t  leas t  two phases :  t h e  f i r s t  phase  r e p r e s e n t s  
t h e  L a t e  Archa ic  p e r i o d  and h a s  been d a t e d  t o  1140 B.C. ; t h e  second phase  is  
r e p r e s e n t e d  by a s i n g l e  F r e s n o  s t y l e  p r o j e c t i l e  p o i n t  and was d a t e d  t o  between 
A.D. 1000 and 1500. T h i s  s i t e  had a l i m i t e d  amount o f  d a t a  a v a i l a b l e  and 
p robab ly  r e p r e s e n t s  a  m a r g i n a l  l o c a l e  which was n o t  used  on  a r e g u l a r  b a s i s .  

ENM 10230 was p robab ly  occup ied  d u r i n g  t h r e e  phases :  a L a t e  Archaic-  
T r a n s i t i o n a l  phase  which h a s  been r a d i o c a r b o n  d a t e d  a t  A.D. 260; a T r a n s i t i o n a l  
p h a s e  which as been  r a d i o c a r b o n  d a t e d  between A.D. 570 and 880; and a Neo- 
a r c h a i c  phase  which h a s  been r a d i o c a r b o n  d a t e d  t o  A.D. 1310. A r t i f a c t  dens i -  
t ies, t h e  amount of ceramics and ground s t o n e ,  and t h e  number and v a r i e t y  of 
p r o j e c t i l e  p o i n t s  s u g g e s t  a f a i r l y  e x t e n s i v e  bu t  f o c a l  o c c u p a t i o n  o v e r  a  l o n g  
time span.  ENM 10230 i s  i n  a n  i d e a l  l o c a t i o n  f o r  p l a n t  c o l l e c t i n g  and game 
moni to r ing .  It is l o c a t e d  on  a r i d g e  o v e r l o o k i n g  a wide  expanse  o f  t h e  Los 
Medanos r e g i o n .  T h i s  p h y s i o g r a p h i c  f a c t o r  would have  made t h e  s i t e  a primary 
a r e a  f o r  a v a r i e t y  o f  a c t i v i t i e s  and r e l o c a t i o n  o f  t h e  s i t e  by p r e h i s t o r i c  
g r o u p s  would have  been e a s y  w i t h i n  a n  a r e a  o f  low t o p o g r a p h i c  r e l i e f .  

ENM 10418, t h e  t h i r d  s i te  examined by t h i s  p r o j e c t ,  p robab ly  f u n c t i o n e d  as a 
l i m i t e d  b a s e  camp. A v a r i e t y  o f  a c t i v i t i e s  a r e  r e p r e s e n t e d  w i t h  a primary 
f o c u s  on  f i r e  f e a t u r e s  s u g g e s t i n g  cook ing  and camping a c t i v i t i e s .  T h i s  s i t e  
was s p o r a d i c a l l y  occup ied  d u r i n g  f o u r  phases :  t h e  L a t e  Archaic  phase  h a s  been 
r a d i o c a r b o n  d a t e d  between 320 and 880 B.C. ;  t h e  L a t e  A r c h a i c - T r a n s i t i o n a l  phase 
h a s  been d a t e d  between 170 B.C. and A.D. 360;  t h e  T r a n s i t i o n a l  phase  h a s  beec 
r a d i o c a r b o n  d a t e d  between A.D. a 9 0  and 720; and t h e  Neoarchaic  phase  h a s  beec 
d a t e d  between A.D. 1190 and 1450. 

The low d e n s i t i e s  o f  l i t h i c s ,  ground s t o n e ,  and ceramics would seem t o  a r g u e  
a g a i n s t  a l i m i t e d  b a s e  camp d e s i g n a t i o n ;  however, t h e  l a r g e  number o f  p ro jec -  
t i l e  p o i n t s ,  h e a r t h  f e a t u r e s ,  s h e l l ,  and bone a c c u m u l a t i o n s  would seec: t o  
i n d i c a t e  f u n c t i o n a l  d i f f e r e n c e s  between t h i s  s i t e  and t h e  two d e s c r i b e d  above. 

Comparisons o f  t h e  r a d i o c a r b o n  d a t e s  a t  t h e  t h r e e  s i t es  ( F i g u r e  9 .1 )  sugges t  
t h a t  t h e s e  t h r e e  sites might  have  been occupied  d u r i n g  rough ly  conteopot~aneocx.  
p e r i o d s .  If t h i s  were  t h e  c a s e ,  ENM 10418 might  have  s e r v e d  a s  t h e  base  canF: 
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f o r  t h e  o t h e r  two sites. ENM 10418 is s i t u a t e d  i n  an i d e a l  l o c a t i o n  w i th in  t h e  
region.  The a r r o y o  which r u n s  through t h e  s i te  could have e a s i l y  provided 
wate r ,  p a r t i c u l a r l y  du r ing  t h e  l a te  summer months ( t h e  pos tu l a t ed  time of 
occupa t ion  f o r  most o f  t h e  Los Medaiios sites). The site is l o c a t e d  i n  a n  
eco tona l  s i t u a t i o n  between t h e  r e sou rce s  a v a i l a b l e  w i t h i n  Nash Draw and t h e  
p l ayas  con ta ined  w i t h i n  i t  and t h e  ex t ens ive  dune f i e l d s  and t h e i r  resources ,  
i.e., acorns ,  mesqui te ,  and g r a s se s .  No d e f i n i t i v e  t ies between t h e  s i t e s  
based on a r t i f a c t  types ,  however, have been noted. 

A number o f  hypotheses  have been genera ted  t o  c h a r a c t e r i z e  t h e  p r e h i s t o r i c  
u t i l i z a t i o n  o f  t h e  Los Medanos r e g i o n  (see Chapter  2 ) .  T e s t s  of t h e s e  hypo- 
t h e s e s  w i l l  be d i s cus sed  below s t a r t i n g  w i t h  s p e c i f i c  r e s ea r ch  q u e s t i o n s  and 
f i n a l l y  moving t o  gene ra l i z ed  r e s e a r c h  ques t ions .  Following t h e s e  d i s c u s s i o n s  
an  a t t emp t  w i l l  be made t o  p l a c e  t h e  sites w i t h i n  a gene ra l i z ed  y e a r  round 
e x p l o i t a t i o n  p a t t e r n .  

Research q u e s t i o n s  and a n a l y t i c a l  r e s u l t s  add re s s ing  t h e s e  q u e s t i o n s  are 
examined below. 

LITHICS 

1) What, i f  anv, l i t h i c  r e d u c t i o n  a c t i v i t i e s  occur red  a t  t h e  s i t e s ?  

The l i t h i c  r e d u c t i o n  strategies a t  a l l  t h r e e  si tes have been d i scussed  i n  
d e t a i l  i n  Chapter  6. Analyses i n d i c a t e  t h a t  a l l  sites are cha rac t e r i z ed  by 
b i f a c e  manufactur ing a c t i v i t i e s .  Reduotion a c t i v i t i e s  sugges t  t h a t  groups 
u s i n g  t h e  sites c o l l e c t e d  s u i t a b l e  l i t h i c  m a t e r i a l s  a t  q u a r r i e s  some d i s t a n c e  
from t h e  sites and performed p r e l im ina ry  r educ t i on  a t  t h e s e  l oca t i ons .  Very 
few c o r e  o r  primary c o r e  f l a k e s  were recovered.  Secondary c o r e  f l a k e s  and 
f l a k e  b l anks  were g e n e r a l l y  brought i n t o  t h e  sites and were manufactured i n t o  
f i n i s h e d  items a t  a l l  t h r e e  sites. A d i s c r e t e  l i t h i c  r educ t i on  a r e a  was 
recorded sur rounding  F e a t u r e  2 a t  ENM 10222. This  f e a t u r e  has  been radiocarbon 
da ted  t o  1140 B.C. and t h i s  r e d u c t i o n  s t r a t e g y  probably r e p r e s e n t s  an  Archaic 
t r a d i t i o n .  

I n  a d d i t i o n  t o  biface manufactur ing a c t i v i t i e s ,  t h e  s i t e s  a l s o  con t a in  evidence 
o f  a l i m i t e d  amount o f  t o o l  resharpen ing ,  as evidenced by a number of b i f a c i a l  
r e touch  f l a k e s .  

2)  # o ma1 
t o o l s  g.nd/or a r i n d i n a  i m ~ l e m  e n t s ?  

Formal t o o l  t y p e s  excluding p r o j e c t i l e  p o i n t s  were poorly  represen ted  a t  a l l  
t h r e e  sites. ENM 10222 con ta ined  f o u r  formal t o o l  fragments.  A t h i n  b i f a c e  
fragment was recovered.  Th i s  t o o l  is probably i n d i c a t i v e  of some type  of  
c u t t i n g  func t ion .  Two f l a k e  f ragments  w i t h  u n i f a c i a l  marginal re touch  were 
recovered.  These a r t i f a c t s  could have served as c u t t i n g  o r  s c r ap ing  t o o l s .  A 
l a r g e  secondary f l a k e  w i th  s t e e p  marginal  u n i f a c i a l  r e touch  poss ib ly  func t ioned  
a s  some t y p e  o f  s c r ape r .  The formal  t o o l s  from ENM 10222 t h e r e f o r e  probably 



r e p r e s e n t  bu t che r ing  and h i d e  s c r a p i n g  a c t i v i t i e s .  Some of  t h e  t o o l s  may have 
been used f o r  woodworking and p l a n t  c o l l e c t i o n  a c t i v i t i e s .  

Ground s t o n e  items a t  ENM 10222 were rare* bu t  do i n c l u d e  bo th  mano and metate 
fragments.  These items could  have been used f o r  p roce s s ing  mesqui te*  aco rns ,  
and p o s s i b l y  grass seeds .  

The t o o l  assemblage a t  ENM 10230 was a l s o  poor ly  r ep r e sen t ed .  Only two formal  
t o o l s  were recovered  o v e r  a ve ry  large s i te  area. The l a c k  o f  t o o l s  a t  t h i s  
s i te  may be due  i n  p a r t  t o  i n t e n s i v e  c o l l e c t i o n  of t h e  s i te  by amateurs  ove r  a 
number o f  yea r s .  Both t o o l s  recovered  are large secondary f l a k e s .  One t o o l  i s  
a large p r i s m a t i c  f l a k e  w i t h  marg ina l  r e t ouch  on t h e  d o r s a l  su r f ace .  Based on  
morphological  c h a r a c t e r i s t i c s  and t h e  edge a n g l e *  i t  probably func t i oned  i n  
some t y p e  o f  c u t t i n g  func t i on .  The second t o o l  i s  a secondary flake w i t h  a 
hinged t e rmina t i on .  One o f  t h e  l a t e r a l  margins  h a s  been s t e e p l y  re touched  on  
t h e  d o r s a l  s u r f a c e .  T h i s  t o o l  probably func t i oned  i n  some t y p e  o f  s c r a p i n g  
a c t i v i t y .  Based on  t h i s  l i m i t e d  t o o l  group* ass ignment  of  f u n c t i o n  t o  ENM 
10230 is  d i f f i c u l t .  These t o o l s  are b a s i c a l l y  similar t o  t h o s e  recovered  from 
ENM 10222 and are probably i n d i c a t i v e  of similar func t i ons .  Both of t h e s e  
t o o l s  were found w i t h i n  Blowout 109 a blowout c o n t a i n i n g  ce ramics  which ha s  
been t e n t a t i v e l y  a s s i g n e d  t o  t h e  A.D. 900 t o  1250 per iod .  

Ground s t o n e  was r a t h e r  abundant  a t  ENM 10230. Both mano and metate f ragments  
were recovered  and a large number o f  f r agmen t s  which cou ld  no t  be p laced  i n t o  a 
f u n c t i o n a l  c a t e g o r y  were a l s o  noted.  The abundance o f  ground s t o n e  a t  t h e  s i te  
is i n d i c a t i v e  o f  p l a n t  p rocess ing ,  w i t h  mesqui te ,  a co rns*  and grass s e e d s  most 
probably be ing  processed.  The large amount o f  ground s t o n e  a t  t h i s  s i t e  may be 
t h e  r e s u l t  o f  some manufactur ing.  The r i d g e  on which ENM 10230 is s i t u a t e d  
c o n t a i n s  a s ands tone  bedrock s u b s t r a t e  of  S a n t a  Rosa sandstone.  Th i s  s ands tone  
t ype  is well r e p r e s e n t e d  i n  t h e  ground s t o n e  i n v e n t o r i e s  o f  a l l  t h r e e  sites. 

Two complete  t o o l s  and two b i f a c e  f a i l u r e  f r agmen t s  were recovered from ENM 
10418. The comple te  t o o l s  a r e  s p l i t  cobb l e  u n i f a c e s  w i t h  s t e e p  marg ina l  
re touch  on t h e  d o r s a l  s u r f a c e s .  Both t o o l s  c o n t a i n  large pe rcen t ages  o f  
co r t ex .  They bo th  probably func t i oned  as s c r a p e r s  on unknown t y p e s  o f  
materials. Two e a r l y  stage b i f a c e  manufac tur ing  f a i l u r e s  were a l s o  recovered 
from t h e  site. Both items were t r a n s v e r s e l y  snapped d u r i n g  manufactur ing and 
were probably d i s c a r d e d  w i thou t  f u r t h e r  use.  

A l i m i t e d  amount o f  ground s t o n e  was a l s o  found a t  t h e  s i t e .  Both mano and 
metate f r agmen t s  were recovered  s u g g e s t i n g  a c e r t a i n  amount o f  p l a n t  process-  
ing.  P l a n t  p roce s s ing*  and e i t h e r  h i d e  o r  woodworking a c t i v i t i e s *  can  be 
p o s t u l a t e d  as o c c u r r i n g  a t  t h i s  site. 

The t o o l s  from a l l  t h r e e  sites i n d i c a t e  similar economic a c t i v i t i e s .  The l a c k  
o f  formal  t o o l  t y p e s  is probably a f u n c t i o n  o f  a c u r a t i o n  e t h i c  i n  which t h e  
mobile g roups  u s i n g  t h e  si tes c a r r i e d  fo rmal  t o o l s  throughout  t h i s  p o r t i o n  o f  
t h e  s ea sona l  round. Some t o o l  manufac tur ing  occu r r ed  a t  t h e  s i t e  as evidenced 
by t h e  l i t h i c  d e b i t a g e  and t h e  b i f a c e  f a i l u r e s .  The poterit3a: ?(I) ,  I!:;:; r l ~ ,  : jniyle 
f l a k e s  f o r  a v a r i e t y  o f  t a s k s  must no t  be over looked and t h i s  c l a s s  of  a r t j f a c t  
may b e  v i r t u a l l y  i n d i s t i n g u i s h a b l e  from l i t h i c  d e b i t a g e  c o n s i d e r i n g  t h e  envi-  
ronmental c o n s t r a i n t s  d i s c u s s e d  i n  Chapte r  6. 



3 )  Do l i t h i c  a c t i v i t i e s  c o r r e l a t e  w i t h  m a t e r i a l  t v ~ e s  and i f  so. what 
a t i  * 

The l a c k  o f  a l a r g e  popula t ion  o f  s t o n e  t o o l s  makes i t  d i f f i c u l t  t o  a d d r e s s  
t h i s  r e s e a r c h  q u e s t i o n .  General  t e n d e n c i e s  seem t o  i n d i c a t e  t h a t  c e r t a i n  t o o l  
t y p e s  were a s s o c i a t e d  w i t h  broad material c l a s s e s .  The larger u n i f a c e s  
recovered  from t h e  s i t e s  were manufactured from medium t o  c o a r s e  g r a i n e d  
q u a r t z i t e s .  T h i s  may be a r e f l e c t i o n  o f  t h e  impor tance  o f  d u r a b l e  edges  r a t h e r  
t h a n  t h e  a b i l i t y  o f  t h e  material t o  ho ld  a s h a r p  edge. B i f a c e s ,  b i f a c e  f rag-  
ments, and p r o j e c t i l e  p o i n t s  were made p r i m a r i l y  on c h e r t s .  I n  t h e s e  c a s e s  
edge s h a r p n e s s  was probably  more impor tan t  t h a n  d u r a b i l i t y .  

Nineteen complete  o r  n e a r l y  complete  p r o j e c t i l e  p o i n t s  were  recovered f rom t h e  
t h r e e  s i t e s .  Analyses d e s c r i b e d  i n  Chap te r  6 i n d i c a t e  t h a t  t h r e e  g e n e r a l  p o i n t  
c a t e g o r i e s  were recovered.  ENM 10418 had f i v e  p r o j e c t i l e  p o i n t s  which have 
been c l a s s i f i e d  as d a r t  po in t s .  According t o  t h e  typology developed by L e s l i e  
(1978) t h e s e  p o i n t s  (Type 8 and 9 )  p r e d a t e  A.D. 950. One p r o j e c t i l e  p o i n t  w i t h  
morphological  c h a r a c t e r i s t i c s  similar t o  Type 8-D was recovered i n  a s s o c i a t i o n  
w i t h  F e a t u r e  36 which h a s  been rad iocarbon  d a t e d  t o  880 B.C. 2 140. These f i v e  
p o i n t s  and a s i m i l a r  p o i n t  s t y l e  found a t  ENM 10230 would sugges t  t h a t  t h e y  
r e p r e s e n t  t h e  L a t e  Archaic  phase. P o s t u l a t e d  d a t e s  f o r  t h e  L a t e  Archaic phase 
r u n  t o  320 B.C. w i t h  no i n f o r m a t i o n  on t h e  i n i t i a l  d a t e .  

Four  p r o j e c t i l e  p o i n t s  from ENM 10230 have been c l a s s i f i e d  a s  d a r t  p o i n t s  o r  
larger arrow p o i n t s .  Within  L e s l i e ' s  t y p o l o g i c a l  c l a s s i f i c a t i o n  ( 1978 t h e s e  
p o i n t s  (Type 6 d a t e  between A.D. 800 and 1000. These f o u r  p o i n t s  have been 
r a d i o c a r b o n  d a t e d  by blowout a s s o c i a t i o n  t o  A.D. 570, A.D. 580, A.D. 670, and 
A.D. 880. Based on t h e  r a d i o c a r b o n  d a t e s  and p r o j e c t i l e  p o i n t  c h a r a c t e r i s t i c s  
t h e y  f a l l  w i t h i n  t h e  T r a n s i t i o n a l  phase which r u n s  from A.D. 400 t o  900. 

The f i n a l  p r o j e c t i l e  p o i n t  c a t e g o r y  c o n s i s t s  o f  arrow p o i n t s .  Nine specimens 
were recovered  from t h e  s i t e s .  S i x  were recovered  from ENM 10418. These 
p o i n t s  r e p r e s e n t  Types 2 and 3 w i t h i n  t h e  t y p o l o g i c a l  c l a s s i f i c a t i o n s  o f  L e s l i e  
(1978) .  Two arrow p o i n t s  were recovered from ENM -10230. They r e p r e s e n t  Types 
1 and 2 w i t h i n  L e s l i e ' s  c l a s s i f i c a t i o n  system (1978).  A l l  t h r e e  of  t h e s e  
p r o j e c t i l e  p o i n t  s t y l e s  have been d a t e d  by L e s l i e  t o  between A.D. 950 and 1300. 
Data  c o l l e c t e d  from t h e  t h r e e  si tes seem t o  c o r r o b o r a t e  t h e s e  d a t e s .  Three 
p r o j e c t i l e  p o i n t s  found a t  ENM 10418 were found i n  i n d i r e c t  a s s o c i a t i o n  w i t h  
F e a t u r e  30 which h a s  been rad iocarbon  d a t e d  t o  A.D. 1190 & 70. Addi t iona l  
r a d i o c a r b o n  d a t e s  a t  ENM 10418 which f a l l  w i t h i n  t h i s  t ime per iod  i n c l u d e  A.D. 
1270 and A.D. 1450. A s i n g l e  rad iocarbon  d a t e  from ENM 10230 falls w i t h i n  t h i s  
p e r i o d  (A.D. 1310). No rad iocarbon  d a t e s  w i t h i n  t h i s  pe r iod  were ob ta ined  from 
ENM 10222. 

Based o n  t h e  morphological  c h a r a c t e r i s t i c s ,  r ad iocarbon  d a t e s ,  and a s s o c i a t e d  
ce ramics ,  t h e s e  p o i n t s  r e p r e s e n t  t h e  Neoarchaic phase  which is d a t e d  between 
A.D. 900 and 1500. 



5 )  Can l i t h i c  raw materials be i d e n t i f i e d  t o  s ~ e c i f i c  sou rce  a r e a 2  

L i t h i c  raw m a t e r i a l s  were i d e n t i f i e d  t o  source  a r e a s  whenever pos s ib l e .  L i t h i c  
sou rce  a r e a s  have been c l a s s i f i e d  i n t o  l e t t e r  d e s i g n a t i o n s  and de f ined  i n  
Chapter 6. F igu re  9.2 lists t h e  l i t h i c  m a t e r i a l  c l a s s e s  and t h e  percentages  o f  
t h e s e  c l a s s e s  f o r  t h e  t h r e e  sites inves t i ga t ed .  

Material Class A i s  b a s a l t s .  Th i s  c l a s s  is poorly r ep re sen t ed  i n  t h e  sample 
and may have been obta ined  i n  t h e  S i e r r a  Blanca Mountains t o  t h e  west-northwest 
o r  i n  g r a v e l s  i n  t h e  Pecos River. 

Mater ia l  Class B is Oga l l a l a  g rave l s .  Source areas f o r  t h i s  c l a s s  occur  due 
east of  t h e  p r o j e c t  a r e a  on t h e  Llano Estacado and i n  t h e  Pecos River  d ra inage  
and probably r e p r e s e n t  t h e  n e a r e s t  l i t h i c  sou rce  a rea .  This  m a t e r i a l  c l a s s  
dominated a l l  t h r e e  l i t h i c  assemblages. 

Mater ia l  C l a s s  C is  Oga l l a l a  o p a l s  and occurs  i n  t h e  same a r e a  a s  t h e  O g a l l a l a  
g rave l s .  It was, however, a minor type. 

Mater ia l  Class D is  obs id ians .  Source a r e a s  f o r  o b s i d i a n s  a r e  unknown i n  t h e  
region.  Th i s  c l a s s  is rep re sen t ed  only a t  ENM 10222 and ENM 10230 i n  very  
l i m i t e d  q u a n t i t i e s .  

Mater ia l  C l a s s  E is  welded t u f f s  probably from t h e  P l a i n s  of  San Augustin which 
l i e  s e v e r a l  hundred miles t o  t h e  west of  t h e  p r o j e c t  area. Th i s  c l a s s  i s  
represen ted  only  a t  ENM 10418 and ENM 10230 and is  p re sen t  i n  l i m i t e d  numbers. 

Material C l a s s  F is f o s s i l i f e r o u s  c h e r t s  from t h e  Hueco format ion  which i s  
l o c a t e d  south-southwest of t h e  p r o j e c t  a rea .  Th i s  is one of t h e  predominant 
m a t e r i a l  t ypes  a t  a l l  t h r e e  sites. 

Material C la s s  G i s  Pecos chalcedonies .  This  c l a s s  was probably ob ta ined  from 
g r a v e l s  a s s o c i a t e d  w i th  t h e  Pecos River and could be found both west and sou th  
o f  t h e  p r o j e c t  a rea .  This  c l a s s  i s  a l s o  w e l l  r epresen ted  i n  a l l  t h r e e  l i t h i c  
assemblages. 

Mater ia l  C la s s  H is whi te  c h e r t s  which could no t  be placed w i t h i n  a known 
source  a rea .  Th i s  c l a s s  i s  p re sen t  i n  small  percentages  a t  a l l  t h r e e  sites. 

Material C la s s  I is q u a r t z i t e  r i v e r  cobbles  probably ob ta ined  from t h e  Pecos 
River. They were poorly r ep re sen t ed  a t  ENM 10418 and ENM 10230. 

Material C l a s s  J is  San Andres c h e r t s  found west and northwest  of  t h e  p r o j e c t  
a r e a  nea r  Roswell. Th i s  c l a s s  was found a t  a l l  s i tes  bu t  i n  r e l a t i v e l y  high 
percentages  on ly  a t  ENM 1041 8. 

Mater ia l  C l a s s  K is  Washington Pass  c h e r t s  which occur  i n  nor thwes te rn  New 
Mexico a long  t h e  Arizona border.  This  m a t e r i a l  c l a s s  was recovered from ENM 
10418 only and probably r e p r e s e n t s  t h e  most d i s t a n t  source  a r ea .  

Mater ia l  C la s s  L i s  p u r p l i s h  c h e r t s  which s u p e r f i c i a l l y  resemble A l i b a t e s  
f l i n t .  The sou rce  a r e a  f o r  t h i s  c l a s s  is pos tu l a t ed  t o  be n e a r  Yeso, New 
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Mexico over  200 miles no r th  o f  t h e  p r o j e c t  a r ea .  Th i s  m a t e r i a l  t y p e  i s  well 
represen ted  a t  a l l  t h r e e  sites. 

Material C l a s s  M is  brown s i l i c i f i e d  woods. No known sou rce  a r e a  could be 
determined. This  c l a s s  is rep re sen t ed  a t  ENM 10222 and ENM r10230 i n  low 
percentages.  

Mater ia l  C la s s  N is hydrous qua r t ze s .  Again no sou rce  a r e a s  have been i d e n t i -  
f i e d .  Th i s  c l a s s  was p re sen t  i n  low percentages  a t  ENM 10418 and ENM 10230. 

Material C l a s s  0 i s  brown s i l t s t o n e s  which have been found a long  t h e  margins o f  
t h e  Guadalupe Mountains and i n  t h e  Pecos River  Val ley n o r t h  o f  Roswell. This  
material c l a s s  is represen ted  i n  moderate percentages  a t  a l l  t h r e e  sites. 

Material C l a s s  P i s  O g a l l a l a  j a s p e r s  probably acqui red  j u s t  e a s t  o f  t h e  s i te  
area .  Th i s  class is poorly r ep re sen t ed  a t  a l l  t h r e e  sites. 

The m a t e r i a l  c l a s s e s  i n d i c a t e  t h a t  t h e  groups  t h a t  i nhab i t ed  ENM 10418, ENM 
10222, and ENM 10230 obta ined  t h e  ma jo r i t y  of  t h e i r  l i t h i c  r e s o u r c e s  east and 
sou theas t  o f  t h e  p r o j e c t  a rea .  Some m a t e r i a l s  were obta ined  from t h e  no r th  
a long  t h e  Pecos River ,  however t h e s e  t y p e s  account  f o r  a maximum of  17% of  t h e  
assemblage a t  ENM 10222 and lesser amounts a t  ENM 10230 and ENM 10418. ENM 
10222 may r ep re sen t  a t r u e  Archaic  s i t e  and d i f f e r e n t  r e sou rce  u t i l i z a t i o n  
s t r a t e g i e s  were probably used based on percentage  d i f f e r e n c e s  noted i n  F igu re  
9.2. Very few m a t e r i a l  c l a s s e s  were obta ined  west o f  t h e  Pecos River  and t h e  
Guadalupe Mountains may have been a b a r r i e r  t o  group movement t o  t h e  west. The 
i m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  w i l l  be d i s cus sed  la ter  w i t h i n  t h e  gene ra l i zed  
hypotheses.  

6) Can l i t h i c  manufacturing a t t r i b u t e s  a s  d e l i n e a t e d  bv m i t a a e  ana lvses  be 
r e l a t e d y  

The r e s u l t s  of  t h e  l i t h i c  d e b i t a g e  a n a l y s i s  (Chapter  6) i n d i c a t e  t h a t  b i f a c e  
manufactur ing was t h e  dominant l i t h i c  r educ t ion  s t r a t e g y  u t i l i z e d  a t  a l l  t h r e e  
sites. Although only l i m i t e d  d a t a  were recovered t h e  a t t r i b u t e s  would suggest  
a c o r e / f l a k e  r educ t ion  t r a j e c t o r y .  These d a t a  i n d i c a t e  t h a t  t h e  popu la t i ons  
which inhab i t ed  t h e  s i t e s  r e t a i n e d  t h i s  t r a j e c t o r y  throughout  t h e  e n t i r e  
occupat iona l  sequence and sugges t  t h a t  c u l t u r a l  change i n  t h e  a r e a  was l i m i t e d  
t o  t h e  adopt ion  of  ceramics  and t h e  bow and arrow. 

7 )  3 
r e g i o n a l  contex t?  

Few formal t o o l  t ypes  were recovered from t h e  sites exc luding  p r o j e c t i l e  
po in ts .  Analys i s  of  p r o j e c t i l e  po in t  s t y l e s  (Chapter 6) sugges t  t h a t  La t e  
A r c h a i c .  and T r a n s i t i o n a l  p r o j e c t i l e  p o i n t s  r e p r e s e n t  a r eg iona l  express ion  
which developed i n  t h e  L a t e  Archaic per iod.  The exac t  range of  t h i s  d i s t r i -  
bu t ion  is  incomplete  a t  p resen t .  S i m i l a r  s t y l e s  have been found west of  t h e  



Pecos  River  a t  Three  R i v e r s ,  New Mexico, (Wimberly and Rogers 1977) and i n  t h e  
Guadalupe Mountain f o o t h i l l s  (Mera 1938).  On t h e  east s i d e  o f  t h e  r i v e r  
p r o j e c t i l e  p o i n t s  s i m i l a r  i n  morphology have been found from S a n t a  Rosa, New 
Mexico t o  t h e  n o r t h  ( S c h e l b e r g  19841, i n  t h e  Roswell a r e a  (Kemrer and Kearns 
19841, and numerous areas around Car lsbad ( L e s l i e  1978; Laumbach 1979; Hurst  
1976; Thompson 1980).  The e a s t e r n  and sou thern  l i m i t s  o f  t h i s  d i s t r i b u t i o n  
have n o t  y e t  been def ined .  These p r o j e c t i l e  p o i n t  s t y l e s  are c h a r a c t e r i z e d  by 
expanding stems and convex b a s e s  and have no t  been i d e n t i f i e d  i n  Texas o r  t o  
t h e  west. T h i s  s u g g e s t s  t h a t  t h e  Late Archaic and T r a n s i t i o n a l  p o p u l a t i o n s  
developed t h e i r  own s t y l e  o f  manufactur ing p o i n t s  w i t h  l i t t l e  o u t s i d e  
i n f l u e n c e .  

The Neoarchaic p e r i o d  p r o j e c t i l e  p o i n t s  have a wide d i s t r i b u t i o n  and are 
g e n e r a l l y  similar t o  s t y l e s  i n  t h e  southwest  and a c r o s s  Texas. T h i s  widespread 
d i s t r i b u t i o n  may i n d i c a t e  c o n t a c t  w i t h  o t h e r  ceramic  producing g roups  a c r o s s  a 
v a s t  expanse  of  t e r r i t o r y .  Assignment o f  c u l t u r a l  a f f i l i a t i o n  based p r i m a r i l y  
o n  p r o j e c t i l e  p o i n t s  would be d i f f i c u l t .  The s t y l e s  o f  p o i n t s  seem t o  have a 
great many s i m i l a r i t i e s  t o  C e n t r a l  Texas p o i n t  t y p e s ;  however, no conc lus ions  
on a f f i n i t i e s  c a n  be made. 

CERAMICS 

A number o f  g e n e r a l i z e d  r e s e a r c h  q u e s t i o n s  were developed t o  e x p l o r e  t h e  r o l e  
o f  ce ramics  i n  t h e  h i s t o r y  o f  t h e  t h r e e  s i t e s .  O r i g i n a l  d a t a  (Schermer 1980) 
i n d i c a t e d  t h a t  a l l  t h r e e  s i tes con ta ined  ceramics;  however, when f i e ldwork  
began no ce ramics  were recovered  from ENM 10222 and a reduced inven tory  was 
noted a t  ENM 10230. The f o l l o w i n g  r e s e a r c h  q u e s t i o n s  and r e s u l t s  of  t h e  
i n v e s t i g a t i o n s  are d i s c u s s e d  below. 

1 )  C a e l a t i  
assemblages?  

Ceramics recovered from ENM 10230 i n c l u d e  Jornada  Brownware, Roswell Brownware, 
J o r n a d a  Cor ruga ted ,  Jornada Black-on-brown, and u n d i f f e r e n t i a t e d  brownwares. 
Based upon t r a d i t i o n a l  ceramic  d a t i n g  methods ( J e l i n e k  1967; Runyan and Hedrick 
1973; fiuman Systems Research 1973) t h e s e  ceramic t y p e s  d a t e  between A.D. 900 
and 1350. Recent ly  E l  Paso Brownwares have been extended from A.D. 400 t o  1350 
by Whalen (1978) .  Examination o f  t h e  data from ENM 10230 w i t h  regard  t o  
r a d i o c a r b o n  d a t e d  blowouts s u g g e s t s  t h a t  t h e  range  f o r  brownware ceramics  i n  
t h e  WIPP p r o j e c t  a r e a  should be  extended t o  A.D. 600. 

Ceramics p r e s e n t  a t  ENM 10418 i n c l u d e  Jornada  Brownware, E l  Paso Brownware, 
Roswell Brownware, San Andres Red-on- terracot ta ,  and Chupadero Black-on-white. 
Ceramic d a t e  r a n g e s  f o r  t h e s e  t y p e s  range  from A.D. 400 f o r  t h e  E l  Paso Brown- 
ware (Whalen 1978) t o  A.D. 1550 f o r  Chupadero Black-on-white ( B r e t e r n i t z  1966). 
Using r a d i o c a r b o n  d a t e s  from both  ENM 10230 and ENM 10418 t h e  range  o f  d a t e s  
f o r  t h e  c e r a m i c s  a t  ENM 10418 would i n d i c a t e  a d a t e  range  between A.D. 600 a36 
1450. 



2)  w t  W e l  
l i t h i c  a c t i v i t i e s ?  

Vessel forms r ep resen ted  a t  both ENM 10230 and ENM 10418 were o f t e n  d i f f i c u l t  
t o  determine due t o  t h e  small s i z e  of t h e  s h e r d s  and t h e  s u r f a c e  e r o s i o n  which 
occurred a t  t h e  sites. ENM 10418 was dominated by jar forms (47.3%) w i t h  bowl 
forms account ing  f o r  on ly  15.8% of  t h e  ceramic assemblage. The remaining 36.9% 
could no t  be i d e n t i f i e d  t o  v e s s e l  type. San Andres Red-on-terracotta was t h e  
only ceramic type  a t  ENM 10418 which had a h igher  percentage of bowl forms t o  
jar forms ( s e e  Table 5.2) .  Chupadero Black-on-white was represented  e n t i r e l y  
by j a r  forms. 

ENM 10230 has  a very  high percentage of  ceramics which could n o t  be placed i n  a 
v e s s e l  form ca tegory  (55.6%). J a r  forms account f o r  37.7% of t h e  t o t a l  w i t h  
only 6.7% of t h e  ceramics r e p r e s e n t i n g  bowl forms. Jornada Brownware has  a 
high bowl t o  j a r  r a t i o  ( s e e  Table 5.2) wn i l e  t h e  remaining ceramic t y p e s  are 
represented  e x c l u s i v e l y  by j a r  sherds.  

The r a t i o  of j a r s  t o  bowls i n d i c a t e  t h a t  jars predominate; however, t h e  
undetermined v e s s e l  form ca tegory  makes i t  d i f f i c u l t  t o  a s s e s s  t h e  s i g n i f i c a n c e  
of t h e  r a t i o .  The r e sea rch  q u e s t i o n  on t h e  r a t i o  of jars t o  bowls t o  determine 
i f  t h e  s i t e s  were occupied on a semipermanent o r  seasonal  b a s i s  t h e r e f o r e  could 
not  be adequate ly  addressed. 

3 )  Can d i f f e r e n c e s  i n  t e m ~ e r i n n  m a t e r i a l s  be d iscerned  and can  t h e s e  
d i f f e r e n c e s  be r e l a t e d  t o  ternDora1 ~ e r i 0 d S  a t  t h e  s i t e s ?  

A breakdown of ceramic type  by tempering m a t e r i a l  (Table 5.1) i n d i c a t e s  t h a t  
most c e r m i c  t y p e s  were r ep re sen ted  by a s i n g l e  temper ma te r i a l .  Except ions t o  
t h i s  i nc lude  Jornada  Brownwares which a r e  r ep re sen ted  by temper groups 1 ,  2,  3 ,  
and 7. I n t e r e s t i n g  d i f f e r e n c e s  i n  dominant temper t ypes  between ENM 10230 and 
ENM 10418 e x i s t .  The former i s  dominated by temper type  1 (57.1%) wh i l e  t h e  
l a t t e r  i s  predominately temper t ype  2 (74.0%). S ince  both s i t e s  d a t e  t o  
roughly t h e  same t ime pe r iods  d i f f e r e n c e s  i n  temper t ypes  may i n d i c a t e  d i f f e r -  
ences i n  s o c i a l  group composition. These d i f f e r e n c e s  i n  temper composition may 
a l s o  be r e l a t e d  t o  s l i g h t  temporal d i f f e r e n c e s  s i n c e  ENM 10418 probably had a 
more i n t e n s e  occupat ion  i n  t h e  Neoarchaic period. If t h i s  were t h e  c a s e  temper 
type 1 r e p r e s e n t s  t h e  e a r l i e r  occupat ion a t  both ENM 10230 and ENM 10418 wh i l e  
temper t ype  2 r e p r e s e n t s  t h e  l a t t e r ,  Neoarchaic, occupation. 

Temper t ype  d i f f e r e n c e s  between Jornada Brownware and El  Paso Brownware a t  ENM 
10418 a r e  i n s i g n i f i c a n t  and t h e  problems involved wi th  d i s t i n g u i s h i n g  t h e s e  two 
ceramic t y p e s  cannot  be answered. Addit ional  ana lyses  w i l l  be needed t o  
s e p a r a t e  t h e s e  ub iqu i tous  brownware ca t egor i e s .  



FEATURES 

Research ques t ions  concerning f e a t u r e s  involve  examination of  s p a t i a l  s t r u c t u r e  
and rad iometr ic  assignment. 

1 )  1 
which could be used f o r  s p a t i a l  ana lys i s .  Can hea r th s  be used t o  
s tiall 0 

o c c u ~ a t i o n  a t  t h e  s i t e s 2  

S ix ty-s ix  c u l t u r a l  f e a t u r e s  were i d e n t i f i e d  from t h e  t h r e e  WIPP sites. ENM 
10222 contained two f e a t u r e s ,  only one of which can be given a hear th  designa- 
t i o n  (F igure  4.2).  This  hear th  f e a t u r e  has  been radiocarbon dated t o  1140 B.C. 
Due t o  t h e  l a c k  of  c u l t u r a l  f e a t u r e s  and t h e  pauci ty  o f  c u l t u r a l l y  produced 
items no information on t h e  s p a t i a l  d i s t r i b u t i o n  was attempted. 

S ix  c u l t u r a l  f e a t u r e s  were i d e n t i f i e d  a t  ENM 10230. Three of t h e  f e a t u r e s  have 
been radiocarbon dated. They range i n  age from A.D. 260 t o  1310. Po ten t i a l  
f e a t u r e s  based on f i re-cracked rock d e n s i t i e s  i n d i c a t e  t h a t  an add i t i ona l  22 
hea r th  f e a t u r e s  may b e  present  w i t h i n  t h e  sampled por t ions  of t h e  site. 
Although no radiocarbon d a t e s  a r e  a v a i l a b l e ,  t h e  major i ty  of t hese  po ten t i a l  
f e a t u r e s  may r ep resen t  s i m i l a r  time periods.  S p a t i a l  pa t t e rn ing  wi th in  t h e  
blowouts i n d i c a t e  t h a t  from one t o  f o u r  f e a t u r e s  p e r  blowout were present .  
Deta i led  s p a t i a l  ana lyses  of  f e a t u r e s  w i th in  ENM 10230 were hindered by t h e  
s m a l l  sample f r a c t i o n  a t  t h e  si te.  The d a t a  suggest  t h a t  blowouts o r  po r t ions  
of  blowouts r ep re sen t  d i s c r e t e  occupat ional  a c t i v i t y  a reas .  

ENM 104!8 contained a t  l e a s t  58 c u l t u r a l  f e a t u r e s  found during in t ens ive  
excavat ions,  backhoe t renching  and grading. Chapter 8 d iscusses  t h e  a n a l y s i s  
of s p a t i a l  pa t t e rn ing  i n  d e t a i l .  A brief summary of t h e  r e s u l t s  i n d i c a t e  t h a t  
a nonrandom d i s t r i b u t i o n  of  hea r th s  on t h e  western s i d e  of t h e  arroyo was 
present .  This  coupled wi th  almost exc lus ive  use  of Mater ial  Class  B suggest 
t h a t  t h i s  po r t ion  of t h e  s i t e  r e p r e s e n t s  a s i n g l e  occupational episode. Data 
f o r  t h e  e a s t e r n  s i d e  of  t h e  arroyo us ing  nea re s t  neighbor a n a l y s i s  suggests  a 
random d i s t r i b u t i o n  of  hearths .  These d a t a  a r e  corroborated by t h e  radiocarbon 
sequence and t h e i r  s p a t i a l  d i s t r i b u t i o n  (see Figures  9.1 and 8.1).  C lus t e r  
a n a l y s i s  of  t h e  hea r th s  on t h e  e a s t e r n  s i d e  of  t h e  s i te  revea l  a l i n e a r  
arrangement of  hear th  groups. These group memberships s h i f t  throughout t h e  
f o u r  major per iods  of  occupation. Repeated reoccupat ion of t h e  e a s t e r n  por- 
t i o n s  of t h e  s i te  has made d e t a i l e d  s p a t i a l  a n a l y s i s  vis-a-vis l i t h i c  reduct ion 
s t r a t e g i e s  and ceramic assemblages impossible  t o  determine wi th  any degree of 
confidence. 

This  s ta tement  t he re fo re  has profound e f f e c t s  on research  ques t ions  involving 
t h e  presence o f  d i s c r e t e  l i v i n g  s u r f a c e s  and t h e  d a t i n g  of  nondiagnostic l i t h i c  
s c a t t e r s .  



GOVERNING HYPOTHESES 

Three govern ing  hypotheses  were developed r e g a r d i n g  p r e h i s t o r i c  u t i l i z a t i o n  o f  
t h e  WIPP area ( s e e  Chapte r  2 ) .  Using a l l  o f  t h e  d a t a  d i s c u s s e d  th roughout  t h e  
r e p o r t  and t h e  s p e c i f i c  r e s e a r c h  q u e s t i o n s ,  t h e s e  t h r e e  hypotheses  have been 
eva lua ted .  

Hypothesis  1 : 
The WIPP a r e a  was s e a s o n a l l y  u t i l i z e d  where a c t i v i t i e s  were focused  on  t h e  
g a t h e r i n g  o f  v e g e t a l  materials ( a c o r n s  and mesqui te  beans)  w i t h  a lesser 
emphasis on  hunt ing.  Temporary s t r u c t u r e s  were set up a t  base  camps. 
Procurement g roups  would range  i n t o  t h e  su r round ing  area t o  hunt  and 
g a t h e r  a s  well as  perform i n i t i a l  p rocess ing .  F o o d s t u f f s  were s t o r e d  a t  
t h e  b a s e  camp and subsequent ly  removed t o  permanent v i l l a g e s ,  p robab ly  
l o c a t e d  n e a r  t h e  Pecos  River.  Tool p roduc t i on  and maintenance was per- 
formed a t  t h e  ba se  camps a l though  t o o l  p roduc t i on  f o r  immediate needs  
might occu r  e lsewhere .  T h i s  hypo the s i s  v a r i e s  l i t t l e  from t h a t  sugges ted  
f o r  t h e  p r eced ing  Archaic  groups.  

Based on  f i n d i n g s  from t h e  t h r e e  sites i n v e s t i g a t e d  p o r t i o n s  o f  t h i s  h y p o t h e s i s  
c an  be  suppor ted .  The WIPP area was s e a s o n a l l y  occupied ,  p robab ly  by small 
groups,  w i t h  a c o r n s  and mesqui te  forming t h e  major  s u b s i s t e n c e  focus .  Some 
ev idence  f o r  h u n t i n g  does  e x i s t ,  however t h e  main f o c u s  was probably p l a n t  
p roce s s ing  based o n  t h e  p resence  o f  ground s t one .  

No temporary s t r u c t u r e s  were noted a t  ENM 10418, a p o s t u l a t e d  base  camp. T h i s  
may be due t o  t h e  ephemeral n a t u r e  o f  s t r u c t u r e s  and/or  d i s t u r b a n c e  caused by 
d e f l a t i o n  and s h e e t  e ro s ion .  There  was no ev idence  o f  s t o r a g e  s t r u c t u r e s  
a l t hough  t h e  h i g h  pe r cen t age  o f  jars a t  t h e  sites may i n d i c a t e  t r a n s p o r t a t i o n  
and s t o r a g e  fac i l i t i es .  Removal o f  s t o r e d  goods t o  permanent sites a l o n g  t h e  
Pecos River  cannot  be  v e r i f i e d  o r  r e f u t e d  due  t o  a l a c k  o f  da t a .  Small v i l l a g e  
sites have been documented a l o n g  t h e  Pecos  River  t o  t h e  n o r t h  ( J e l i n e k  1967).  
However, i t  is n o t  known whether  t h i s  p a t t e r n i n g  can  be extended t o  t h e  sou th .  
No ev idence  o f  v i l l a g e  s i t e s  were found i n  t h e  B r a n t l e y  Rese rvo i r  area a l o n g  
t h e  Pecos River  j u s t  n o r t h  o f  t h e  p r o j e c t  area (Ga l l aghe r  and Bearden 1980). 

Tool p roduc t i on  and maintenance a c t i v i t i e s  occu r r ed  bo th  a t  b a s e  camps and a t  
temporary c o l l e c t i o n  camps, pe rhaps  i n d i c a t i n g  a w ide r  v a r i e t y  of  a c t i v i t i e s  a t  
t h e  temporary camps t h a n  had been p r ev ious ly  p o s t u l a t e d .  The hypo the s i s  states 
t h a t  t h i s  p a t t e r n  began i n  t h e  p reced ing  Archaic  per iod .  Evidence from ENM 
10222, ENM 10230, and ENM 10418 s u g g e s t s  t h a t  t h i s  e x p l o i t a t i o n  p a t t e r n  d i d  
occu r  i n  t h e  L a t e  Archaic  per iod  and remained e s s e n t i a l l y  unchanged th rough  t h e  
Neoarchaic per iod .  

Hypothesis  1 ,  t h e r e f o r e ,  is  probably c o r r e c t .  Groups d i d  u s e  t h e  area o n  a 
s ea sona l  b a s i s ,  probably summer, w i t h  a f o c u s  on p l a n t  materials and some 
emphasis on hunt ing .  The hun t i ng  f o c u s  was probab ly  c e n t e r e d  around t h e  ba se  
camps. P l a n t  c o l l e c t i o n  and p roce s s ing  a c t i v i t i e s  were probably  c a r r i e d  o u t  a t  
t h e  temporary camps. No ev idence  f o r  permanent v i l l a g e s  have been found i n  t h e  
r e g i o n  d u r i n g  t h e  time p e r i o d s  r ep r e sen t ed  by t h e  t h r e e  WIPP sites. Using 
l i t h i c  d e b i t a g e  a t t r i b u t e s  t h e  g roups  u s i n g  t h e  sites r e t a i n e d  Archaic  reduc- 



t i o n  s t r a t e g i e s  and i t  is assumed t h a t  o t h e r  Archaic s t r a t e g i e s  vis-a-vis 
procurement and se t t l emen t  systems were a l s o  i n  e f f e c t .  

Hypothesis 2: 
The WIPP a r e a  supported a semi-sedentary populat ion of Mogollon throughout 
t h e  year. Data from t h e  Merchant s i t e  (Leslie 1965) and from t h e  Andrews 
Lake l o c a l i t y  i n  Texas ( C o l l i n s  1968) demonstrate t h e  ex is tence  of  p i t  
s t r u c t u r e s  and s u r f a c e  rooms occupied during t h e  Ochoa phase a t  playa 
loca t ions .  These popula t ions  appear  t o  be almost t o t a l l y  dependent on t h e  
hunt ing of  game, e s p e c i a l l y  bison, and t h e  ga ther ing  of  wild vegeta l  
ma te r i a l s .  This  s i t u a t i o n  might have developed e a r l i e r  i n  t h e  Mogollon 
sequence i n  t h e  WIPP area .  

No evidence wi th in  t h e  WIPP a r e a  i n  e i t h e r  survey o r  excavation d a t a  i n d i c a t e s  
t h e  presence of  p i t  s t r u c t u r e s  o r  s u r f a c e  rooms. ENM 10222, ENM 10230, and ENM 
10418 conta in  l i t t l e  evidence which could b e  r e l i a b l y  placed wi th in  t h e  Ochoan 
phase. No evidence i n d i c a t e s  t h a t  t h i s  subsis tence-set t lement  s t r a t e g y  
occurred p r i o r  t o  A.D. 1300 i n  t h e  reg ion  and the re fo re ,  based on t h e  d a t a  
c o l l e c t e d  f o r  t h i s  p r o j e c t ,  Hypothesis 2 cannot be addressed. 

Hypothesis 3 : 
The populat ion i n  t h e  WIPP a r e a  was never Mogollon but an indigenous, 
e s s e n t i a l l y  nomadic hunter-gatherer  group t h a t  sys temat ica l ly  t raded f o r  
Mogollon ceramics. Puebloan t radewares from t h e  Southwest have been found 
on P l a i n s  Ind ian  si tes throughout Texas and Oklahoma (Krieger 1947). An 
a l t e r n a t i v e  is t h a t  "Pla insn  groups acquired ceramics and a r c h i t e c t u r a l  
t echnologies  from t h e  Mogollon a f t e r  cons iderable  contac t  with them. 

Data c o l l e c t e d  from ENM 10222, ENM 10230, and ENM 10418 would seem t o  support 
po r t ions  of t h i s  hypothesis .  Examination of l i t h i c  source a reas  f o r  these  
s i t e s  suggest  t h a t  t ies  t o  t h e  west were r a r e .  Western ties could have indi-  
cated con tac t  wi th  Jornada Mogollon groups. Mogollon t i e s  a t  t he  sites seem t o  
occur w i th in  t h e  ceramic assemblage only and may i n d i c a t e  some type of recipro-  
c a l  t r a d e  s t a t u s .  Ceramics coming i n  from t h e  west could have been t raded i n ,  
however, no evidence f o r  r e c i p r o c a l  t r a d e  items from southeas t  New Mexico have 
been recorded. P o t e n t i a l  t r a d e  items, however, may inc lude  acorns,  d r ied  bison 
meat, o r  s a l t  (Pa t  Becket t ,  personal communication 1984). 

Analysis of  p r o j e c t i l e  p o i n t s  suggest  t h a t  La te  Archaic and Trans i t iona l  groups 
developed unique p r o j e c t i l e  po in t s  which could not  be l inked  t o  groups t o  t h e  
west. The t r end  of t hese  poin t  t ypes  sugges ts  a l i n e a r  d i s t r i b u t i o n  following 
t h e  Pecos River a t  l e a s t  t o  Santa  Rosa, New Mexico. This  Archaic and Transi- 
t i o n a l  group a s s o c i a t i o n  w i t h  t h e  r i v e r  may b e  i n  p a r t  r e l a t ed  t o  Taylor 's  
(1961) i d e a s  on t e the red  nomadism, wi th  groups e s s e n t i a l l y  t i e d  t o  t h e  r e l i a b l e  
water  p re sen t  i n  t h e  r i v e r .  Groups t h e r e f o r e  would have been s p a t i a l l y  associ-  
a t ed  w i t h  t h e  r i v e r  f o r  a t  l e a s t  p a r t  of t h e  year.  

D i f f i c u l t i e s  e x i s t  i n  extending t h i s  r e l a t i o n s h i p  t o  Neoarchaic groups. 
Se t t lement  l o c a t i o n s  and subs i s t ence  s t r a t e g i e s  apparent ly remained s t a b l e ,  
S t a b i l i t y  is a l s o  ind ica t ed  i n  l i t h i c  reduct ion  s t r a t e g i e s  with Archaic-like 



s t r a t e g i e s  p re sen t  throughout  t h e  e n t i r e  occupat ion  sequences a t  a l l  t h r e e  
sites. This  c u l t u r a l  conserva t i sm is a l s o  a hal lmark o f  Tay lo r ' s  (1961) i d e a s  
on t e t h e r e d  nomadism. The i n t r o d u c t i o n  o f  ceramics  and t h e  bow and arrow, 
t h e r e f o r e ,  would have had , l i t t l e  e f f e c t  on t h e  se t t l ement -subs is tence-  
t echno log ica l  o r  s o c i a l  s t r u c t u r e s  o f  t h e  ind igenous  popula t ions .  

CONCLUSIONS 

I n  summary, a r chaeo log ica l  i n v e s t i g a t i o n s  of  t h e  t h r e e  sites i n  t h e  WIPP a r e a  
sugges t  t h a t  t h e  r eg ion  i n  g e n e r a l  r e p r e s e n t s  one p o r t i o n  of  a s ea sona l  round 
by mobile hunter -ga therer  groups. These groups  probably developed out  o f  an  as 
y e t  poorly def ined  Middle Archaic contex t .  The L a t e  Archaic groups,  t h e  first 
phase r ep re sen t ed  a t  ENM 10222, ENM 10230, and ENM 10418, probably r e p r e s e n t  a 
r eg iona l  exp re s s ion  of t h e  g e n e r a l  Archaic popu la t i ons  o f  t h e  Southwest and 
Texas. These groups may have had a seasona l  round which encompassed t h e  Pecos 
River  i n  areas such as Bran t l ey  Reservoi r  f o r  c e r t a i n  p o r t i o n s  of  t h e  yea r  
(Gal lagher  and Bearden 1980) and based on similarities t o  p r o j e c t i l e  po in t  
t y p e s  i n t o  t h e  e a s t e r n  f o o t h i l l s  of t h e  Guadalupe Mountains (Mera 1938). Data 
are not  a v a i l a b l e  on s e t t l e m e n t  and s u b s i s t e n c e  i n fo rma t ion  v is -a -v is  seasona l  
usage o f  t h e s e  t h r e e  reg ions .  Based on t h e  presence  o f  mesqui te ,  acorns ,  and 
summer maturing g r a s s e s ,  a summer t o  e a r l y  f a l l  e x p l o i t a t i o n  s ea son  i s  postu- 
l a t e d  f o r  t h e  a r e a  surrounding WIPP. 

This  bas i c  e x p l o i t a t i o n  p a t t e r n  p e r s i s t e d  i n  t h e  r e g i o n  through t h e  Transi-  
t i o n a l  and Neoarchaic per iods .  During t h e s e  two pe r iods  ceramics were incor -  
porated i n t o  t h e  m a t e r i a l  c u l t u r e  sphe re  and e v e n t u a l l y  t h e  bow and arrow 
rep laced  t h e  a t l a t l .  Evidence f o r  a g r i c u l t u r e  du r ing  t h i s  time per iod  i s  
s c a n t ;  however, t h i s  may be due t o  a l a c k  of a r chaeo log ica l  coverage i n  a r e a s  
s u i t a b l e  f o r  suppor t i ng  a g r i c u l t u r e .  

The t h r e e  si tes excavated w i t h i n  t h e  WIPP a r e a  fall w i t h i n  Pe r iods  3 (Hueco 
phase) ,  4 (Querecho phase) ,  and 5 (Maljamar phase) ( L e s l i e  1979). The Hueco 
phase i n  t h e  r eg ion  may r e p r e s e n t  t h e  L a t e  Archaic,  Late Archa ic /Trans i t iona l ,  
and T r a n s i t i o n a l  phases d i scussed  throughout t h i s  r e p o r t .  L e s l i e  (1978) 
i n d i c a t e d  t h a t  t h e  Hueco phase pre-dates  A.D. 950. 

The Querecho (A.D. 950 - 1100) and Maljamar (A.D. 1100 - 1300) phases  encompass 
t h e  Neoarchaic per iod d i scus sed  i n  t h i s  r e p o r t .  These phase d e s i g n a t i o n s  were 
not  used because, 1 )  t hey  imply a c e r t a i n  t ype  of  adap ta t i on ,  2 )  t h e  mixed 
n a t u r e  o f  t h e  d e p o s i t s  a t  t h e  s i t e  precluded d e t a i l e d  phase assignments  based 
on ceramic typo log ie s  and/or  p r o j e c t i l e  po in t  t ypo log ie s ,  3 )  rad iocarbon  d a t e s  
do no t  co r robora t e  much of  t h e  d a t a  d i scussed  i n  L e s l i e  (19791, and 4 )  demon- 
s t r a t e d  evidence o f  p i t  s t r u c t u r e s  and sedent ism have not  been adequate ly  
documented u n t i l  p o s t  A.D. 1350. 

The primary q u e s t i o n  t h e r e f o r e  is, d i d  s e t t l e d  l i f e  e x i s t  i n  s o u t h e a s t e r n  New 
Mexico between A.D. 900 and 13503 S ince  d a t a  are g e n e r a l l y  l a c k i n g  t o  add re s s  
t h i s  q u e s t i o n  adequate ly ,  t h e  more gene ra l i zed  scheme of  c l a s s i f i c a t i o n  was 
used. U n t i l  a d d i t i o n a l  surveys  and excava t ions  i n  t h e  a r e a  have been completed 
and v i l l a g e  sites have been documented, t h e  problems of  p l ac ing  t h e  sites 
excavated a t  WIPP w i t h i n  t h e  e a s t e r n  ex t ens ion  o f  t h e  Jornada  Branch o f  t h e  



Mogollon as  presently defined (Corley 1965; Leslie 1979) w i l l  be dif f icult .  
The term Neoarchaic fits the data better and implies a continuation of an 
Archaic adaptation with the addition of ceramics and the bow and arrow. 
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INTRODUCTION 

During t h e  month of  December, 1983, Spectrum Geophysics was con t r ac t ed  t o  
conduct magnetometer surveys  o f  s e l e c t e d  a rchaeo log ica l  s i tes  by D r .  B i l l  
Reynolds, Chambers Consu l t an t s  and Planners ,  a s  a p a r t  o f  t h e  a r chaeo log ica l  
i n v e s t i g a t i o n s  a s soc i a t ed  w i t h  t h e  Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) nea r  
Carlsbad, New Mexico. The p r o j e c t  is funded .by t h e  Department o f  Energy and 
administered by t h e  United S t a t e s  Army Corps of  Engineers ,  Albuquerque D i s -  
t r ic t .  

Magnetic surveying is a method whereby subsur face  c u l t u r a l  f e a t u r e s  may be 
loca t ed  and i d e n t i f i e d  p r i o r  t o  a r chaeo log ica l  i n v e s t i g a t i o n .  F e a t u r e s  such a s  
house p i t s ,  f i r e  h e a r t h s  and c o n c e n t r a t i o n s  o f  r e f u s e ,  s h e l l  o r  rock can 
produce d e t e c t a b l e  changes ( r e f e r r e d  t o  a s  anomalies)  i n  t h e  magnitude of  t h e  
e a r t h ' s  magnetic f i e l d .  Based on t h e  r e s u l t s  o f  a magnetic survey,  a r e a s  of 
c u l t u r a l  a c t i v i t y  may be recognized,  and a rchaeo log ica l  i n v e s t i g a t i o n s  can  then  
concen t r a t e  on a r e a s  wi th  t h e  most p e r t i n e n t  c u l t u r a l  information.  The magnet- 
i c  survey program undertaken a s  p a r t  o f  t h e  WIPP P r o j e c t  was designed wi th  
t h e s e  c a p a b i l i t i e s  i n  mind. 

Provis ion  was made f o r  t h e  c o l l e c t i o n  o f  t e n  20 x 20 m 'blocks1 of  magnetometer 
d a t a ,  sampled a t  a .5 sq m i n t e r v a l .  Data c o l l e c t i o n  commenced on December 3,  
1983, and continued u n t i l  December 8. Two crews were run  s imul taneous ly  t o  
expedi te  d a t a  c o l l e c t i o n .  The r e s u l t s  and i n t e r p r e t a t i o n s  presented  i n  t h i s  
r e p o r t  r e p r e s e n t  t h e  compi la t ion  of  pre l iminary  work genera ted  f o r  t h e  use  i n  
t h e  f i e l d  a t  t h e  time of  excavat ions ,  and t h e  f i n d i n g s  of  a l a t e r ,  more compre- 
hens ive  rexamination of  t h e  d a t a  once excavat ion  informat ion  became a v a i l a b l e  
f o r  c o r r e l a t i o n .  

PRODUCTION OF MAGNETIC ANOMALIES 

I n  b r i e f  terms, l o c a t i o n  of bur ied  a rchaeo log ica l  f e a t u r e s  u s ing  magnetic 
methods depends on t h e  measurement and r ecogn i t i on  o f  anomalies  i n  t h e  e a r t h ' s  
magnetic f i e l d  caused by changes on t h e  concen t r a t ion ,  o r i e n t a t i o n  and type  of  
i r o n  oxides  i n  t h e  s o i l .  I n  c u l t u r a l l y  s ter i le  a l l u v i a l  o r  wind blown sed i -  
ments, i r o n  oxides  a r e  commonly i n  t h e  form of  hema t i t e  and a r e  d i s t r i b u t e d  i n  
such a way a s  t o  produce a d i s t i n c t i v e ,  o f t e n  uniform magnetic f i e l d  a t  t h e  
sur face .  I n  t h e  presence o f  c u l t u r a l  a c t i v i t y ,  v a r i o u s  forms of  energy are 
brought t o  bear  on t h e  s o i l .  Th i s  can r e s u l t  i n  l o c a l i z e d  changes i n  t h e  
magnetic p r o p e r t i e s  of  t h e  ox ides  which o f t e n  produce measurable v a r i a t i o n s  o r  
'anomalies '  i n  t h e  magnetic f i e l d  over  t h e  a r e a  of  i n t e r e s t .  These energy 
forms inc lude :  

The f i r i n g  of  t h e  s o i l  i n  h e a r t h s  and i n  burned s t r u c t u r e s  has  t r a d i t i o n a l l y  
p~>oduced t h e  l a r g e s t  and most e a s i l y  recognizable  magnetic anomalies a s soc i a t ed  
w i t h  p r e h i s t o r i c  c u l t u r a l  f e a t u r e s .  I r o n  oxides  i n  t h e  s o i l  are magnet ical ly  
enhanced and may be transformed t o  more fe r romagnet ic  forms such a s  magnet i te  
and maghemite. Even if t h e  burned m a t e r i a l  does n o t  remain i n  its o r i g i n a l  



p o s i t i o n  a f t e r  being f i r e d  but i s  t ranspor ted  t o  a midden o r  redeposi ted by 
wind o r  water ,  t h e  magnetic enhancement is o f t e n  still measurable. 

a 1  and S o i l  Disturbance M e ~ h a w  Pe t r i t  

Disturbance of t h e  o r i g i n a l  sterile sediment by digging o r  by subsequent 
geologic  processes  o f t e n  l e a v e s  measurable magnetic anomalies. The t o p  s o i l  is 
t y p i c a l l y  more magnetic t han  t h e  sediment underlying it, s o  removal of  t h e  A 
hor izon  o r  its r e d i s t r i b u t i o n  can be r e f l e c t e d  i n  t h e  magnetic record. Un- 
burned h a b i t a t i o n  s t r u c t u r e s ,  borrow a r e a s  o r  o t h e r  depress ions  o f t e n  have 
anomalies produced i n  t h i s  way. 

Anaerobic decomposition o f  organic  mat te r ,  and a l s o  t h e  i r o n  oxide content  and 
d i s t r i b u t i o n  i n  t h i s  area. 

m l u  s i o n s  of  Magnetic Material, 

I n c l u s i o n s  of  magnetic material, t y p i c a l l y  mafic r i v e r  cobbles,  g rave ls ,  o r  
ox ide  r i c h  sediments can produce s u b s t a n t i a l  magnetic anomalies. Those which 
are der ived  from c u l t u r a l  processes  o f t e n  e x h i b i t  d i s t i n c t i v e  s igna tures .  

Anomalies produced i n  t h e  above ways can assume a v a r i e t y  of shapes and magni- 
t udes  but  u s u a l l y  are composites of  two bas i c  ca t egor i e s ,  t h e  monopole and t h e  
d ipole .  The monopole anomaly c o n s i s t s  o f  a group o f  measurements, one group 
greater than  surrounding va lues  and t h e  o t h e r  group less, but  c l o s e l y  assoc i -  
a t e d  wi th  t h e  first group. F igure  Al.l shows seve ra l  d i p o l e  anomalies t y p i c a l  
o f  a rchaeologica l  f e a t u r e s .  These anomalies a r e  t y p i c a l l y  less d i s t i n c t  and 
s l i g h t l y  d i s t o r t e d  by c o n t r i b u t i o n s  from noncul tura l  sources.  Note t h a t  t h e  
'low' o r  b lue  area as soc ia t ed  wi th  each d ipo le  anomaly is loca t ed  t o  t h e  nor th  
of  t h e  'h igh1 o r  red a rea .  This  o r i e n t a t i o n  h e l p s  t o  d i s t i n g u i s h  c u l t u r a l  from 
noncu l tu ra l  anomalies. 

There are s e v e r a l  t echniques  and ins t ruments  f o r  measuring t h e  e a r t h ' s  f i e l d  
but  t h e  most p r a c t i c a l  i n  an  a rchaeologica l  context  employs proton precession 
magnetometers measuring s p a t i a l  v a r i a t i o n s  i n  t h e  magnetic f i e l d  on a g r i d  of 
p o i n t s  a t  some f ixed  d i s t a n c e  above t h e  surface.  The u n i t  commonly used f o r  
measurement is gamma (.00001 gauss)  which is approximately 1/50,000 of t h e  
e a r t h ' s  t o t a l  f i e l d .  Display o f  t h e  d a t a  is usua l ly  i n  t h e  form o f  contour 
maps o r  x-y p r o f i l e s .  Once anomalies with suspected c u l t u r a l  f e a t u r e s  a r e  
i s o l a t e d ,  reasonable p r e d i c t i o n s  can o f t e n  b e  made about t h e i r  l oca t ion ,  
geometry, and occas iona l ly  t h e i r  composition. 

Severa l  a d d i t i o n a l  'no ise1  producing agen t s  a f f e c t  t h e  ease with which c u l t u r a l  
f e a t u r e s  can be de tec ted .  'Noise', as used i n  t h e  fol lowing d iscuss ions ,  can 
be considered as ext raneous  c o n t r i b u t i o n s  t o  t h e  e a r t h ' s  f i e l d  made by o b j e c t s  
which tend t o  obscure a rchaeologica l ly  i n t e r e s t i n g  anomalies. Underlying 
geology wi th  any apprec i ab le  i r o n  content  produces s t r o n g  magnetic f i e l d s  which 



Figure Al. 1 
Computer Generated Anomalies from Archaeological Features 



mask t h e  t y p i c a l l y  weak archaeologica l  f i e l d s .  S o i l  d i s tu rbance  caused by s i t e  
vandals  o r  heavy equipment can a l s o  cause d i f f i c u l t i e s .  Magnetic f i e l d s  from 
r e c e n t  i r o n  t r a s h  such a s  t i n  ( i r o n )  cans  o r  b i t s  of  farm machinery w i l l  o f t e n  
o b l i t e r a t e  c u l t u r a l  anomalies. Sur face  topography, e s p e c i a l l y  , i f  i t  is t h e  
s i z e  o f  t h e  a rchaeologica l  f e a t u r e s  being sought,  can be p a r t i c u l a r l y  problem- 
atic. These confusing e f f e c t s  can u s u a l l y  be minimized by appropr i a t e  computer 
image enhancement ( f i l t e r i n g )  but  i n  some i n s t a n c e s  t h e  magnetic a rchaeologica l  
record i s  not  de t ec t ab le  above t h e  surrounding noise.  

SURVEY PROCEDURES 

Measurements of  t h e  magnetic f i e l d  over  s i te  ENM 10418 was accomplished us ing  3 
Geometrics proton precession magnetometers (model G856) i n  t h e  d i f f e r ence  mode 
capable o f  an  accuracy of 1 p a r t  i n  500,000. One magnetometer remained s t a -  
t i o n a r y  on t h e  s i te  t o  monitor t h e  time f l u c t u a t i o n s  i n  t h e  e a r t h ' s  f i e l d  
( d i u r n a l  d r i f t )  while t h e  o t h e r  two ins t ruments  measured t h e  f i e l d  over  t h e  
a r e a  o f  i n t e r e s t  a t  a 0.5 sq m sample i n t e r v a l .  This  i n t e r v a l  was chosen t o  
d e t e c t  low magnitude magnetic anomalies caused by archaeological  f e a t u r e s  with 
d iameters  a s  small  a s  .2 m. Areal coverage dur ing  t h e  survey averaged approx- 
imate ly  600 sq m per  day per  crew. To e s t a b l i s h  an optimum sensor  he ight  f o r  
t h e  d e t e c t i o n  o f  weakly magnetized c u l t u r a l  f e a t u r e s ,  s eve ra l  test l i n e s  were 
i n i t i a l l y  run over  a s e l ec t ed  po r t ion  o f  t h e  s i te ,  varying t h e  ground-sensor 
d i s t a n c e  f o r  each run. The bes t  compromise between decaying s i g n a l  t o  no i se  
r a t i o  and response from f e a t u r e s  was found by maintaining t h e  sensor  he ight  a t  
. 4  m above t h e  ground sur face .  

Two people were used on each crew f o r  t h e  survey: one person, wearing nonmag- 
n e t i c  c l o t h i n g  c a r r i e d  t h e  sensor ;  another  c a r r i e d  t h e  instrument pack f o r  t he  
moving sensor .  The s t a t i o n a r y  magnetometer was automated and i n t e r n a l l y  s tored  
t h e  c o l l e c t e d  d i u r n a l  da ta ;  t h e  moving instrument  had t h e  capac i ty  t o  i n t e r -  
n a l l y  s t o r e  h a l f  a survey block o f  information. When t h e  magnetometers were 
f u l l  wi th  d a t a ,  t h e  information was dumped i n t o  a f i e l d  computer and r e t a ined  
on computer t a p e s  f o r  eventual  r e t r i e v a l  f o r  f i n a l  ana lys i s .  

Although c a r e  was taken t o  ensure  a c c u r a t e  pos i t i on ing  of  t h e  sensor  during t h e  
survey, i t  is r e a s o n a b l e  to assume a p o s i t i o n a l  e r r o r  o f  &I0 cm f o r  any given 
reading  due t o  t e r r a i n  i r r e g u l a r i t i e s .  I n  addi t ion ,  t h e  he ight  of  t h e  sensor  
va r i ed  over t h e  course o f  a survey al though e f f o r t s  were taken t o  account f o r  
small s c a l e  topographic changes. The magnetometers a r e  f a c t o r y  c a l i b r a t e d  t o  
produce combined e r r o r s  of approximately .1 gamma, but  once p o s i t i o n a l  e r r o r s  
a r e  taken  i n t o  e f f e c t ,  t h e  r e p e a t a b i l i t y  of any one reading might be more 
conse rva t ive ly  est imated a t  &0.3 gamma. 

The magnetometer survey g r i d s  were loca t ed  along e s t ab l i shed  archaeological  
g r i d  systems and used t h e  corresponding archaeologica l  coord ina te  system t o  
l o c a t e  t h e  magnetic measurements. 



PROCESSING 

Data co l l ec ted  during t h e  survey were first computer correc ted  f o r  d i u r n a l  
d r i f t  each evening then run through e r r o r  checking rout ines .  Prel iminary 
contour maps then produced a t  s c a l e s  t o  bes t  enhance t h e  magnetic f i e l d s  caused 
by archaeologica l  f ea tu res .  When necessary, convolution f i l t e r i n g  was per- 
formed on t h e  d a t a  t o  reduce con t r ibu t ions  from t h e  geology, l a r g e  f e a t u r e s  o r  
recent  i r o n  t r a sh .  Convolution f i l t e r i n g  is a s i m i l a r  procedure t o  removing 
general  t r ends  from d a t a  by polynomial regression.  However convolution f i l ter-  
ing,  which rep laces  each d a t a  va lue  by a weighted sum of t h e  surrounding da ta ,  
allows more con t ro l  over t h e  s i z e  of t h e  remaining res idua l s .  A s  a result 
anomalies from s p e c i f i c  f e a t u r e s  of i n t e r e s t  can remain (e. g. , hear ths  1 while  
anomalies which a r e  smaller o r  l a r g e r  than those  f e a t u r e s  a r e  diminished o r  
removed. 

After preliminary processing, co lo r  dens i ty  contour maps were produced on t h e  
computer graphics  screen wi th  t h e  magnitude of t h e  readings  keyed t o  a c o l o r  
sca le .  The computer used i n  t h e  processing allowed i n t e r a c t i v e  a l t e r a t i o n  of 
co lo r  s c a l e s  t o  bes t  enhance f e a t u r e s  of i n t e r e s t  and t h e  magnificat ion of 
smaller anomalies which may be i n d i s t i n c t .  

The excavation of magnetic anomalies se lec ted  a f t e r  preliminary a n a l y s i s  
revealed t h a t  many of t h e  magnetic sources must have n a t u r a l  o r ig ins .  Conse- 
quently,  t h e  d a t a  were r e f i l t e r e d  using d i f f e r e n t  algori thms i n  an at tempt t o  
i s o l a t e  magnetic anomalies associa ted  with t h e  c u l t u r a l  f e a t u r e s  found a f t e r  
t h e  s i te  was mechanically s t r ipped.  It was hoped t o  i s o l a t e  some magnetic 
c h a r a c t e r i s t i c s  of t h e  c u l t u r a l  f e a t u r e s  found from t h e  s t r i p p i n g  opera t ions  
t h a t  might be used i n  more successful ly  us ing magnetic surveying on o t h e r  
s i m i l a r  sites i n  t h e  area .  

INTERPRETATION 

The i n t e r p r e t a t i o n  of'magnetic survey da ta  from an archaeologica l  s i t e  r equ i res  
t h e  a s s imi la t ion  of a v a r i e t y  of information t o  i s o l a t e  anomalies caused by 
c u l t u r a l  f e a t u r e s  and t o  provide a r e s u l t  which is use fu l  and workable f o r  t h e  
archaeologist .  I n i t i a l l y ,  e i t h e r  by independent research  o r  through i n t e r -  
a c t i o n  with t h e  p ro jec t  a rchaeologis ts ,  pe r t inen t  information must be gathered 
about t h e  c h a r a c t e r i s t i c s  of f e a t u r e s  present  on t h e  s i t e s .  Next, t h e  i n t e r -  
p r e t e r  must then es t imate  t h e  types of anomalies t h a t  these  f e a t u r e s  might 
crea te .  This  r equ i res  add i t iona l  information about t h e  magnetic environment 
caused by t h e  s o i l s  and underlying geology where t h e  s i t e  is located.  The 
magnetic survey d a t a  is  then searched f o r  t h e  presence of l i k e l y  anomalies and 
i f  necessary, f i l t e r e d  t o  reduce unwanted contr ibut ions .  F ina l ly ,  anomalies 
suspected of having c u l t u r a l  a f f i l i a t i o n s  a r e  chosen, usua l ly  with comments 
which i n f e r  t h e  degree of confidence of t h e  i n t e r p r e t e r  i n  t h e i r  se lec t ion .  

A s  no published magnetic surveys have been previously undertaken i n  t h e  a rea ,  
t h e  c o r r e l a t i o n  of t h e  excavations with t h e  magnetic survey da ta  should provide 
valuable information about t h e  u t i l i t y  and methodology of using magnetic survey 
on s i m i l a r  s i t e s  i n  s i m i l a r  environments. Although t h e  s e l e c t i o n  of a l i k e l y  
magnetic anomaly o f t e n  r e l i e s  on i ts s i m i l a r i t y  t o  t h e  magnetic f i e l d  generated 





by a computer s imula ted  model, a n  empi r i ca l  da t abase  o f  anomalies  w i t h  corre- 
sponding excavated f e a t u r e s  i s  extremely u s e f u l  f o r  i n t e r p r e t i v e  purposes. 

One of  t h e  more c r u c i a l  p o i n t s  i n  making t h i s  p roces s  a s u c c e s s  i s  i n t e r a c t i o n  
w i t h  t h e  p r o j e c t  a r chaeo log i s t s .  When noncu l tu ra l  magnetic ' sources  mask 
a r chaeo log ica l  anomalies,  i n t e r p r e t a t i o n  o f  t h e  magnet ic  f i e l d  must r e l y  more 
heav i ly  upon combined opin ion  whether  t h e  s e l e c t i o n  o f  a g iven  anomaly i s  
reasonable .  

STRUCTURE OF MAGNETIC SURVEY REPORTS 

The informat ion  on magnetic anomalies  w i t h  p o t e n t i a l  c u l t u r a l  a f f i l i a t i o n s  i s  
organized on an  areal b a s i s ,  w i th  a l l  anomalies  from a g iven  g r i d  presen ted  i n  
t a b u l a r  form. Each t a b l e  c o n t a i n s  a b r i e f  d e s c r i p t i o n  of t h e  s i t e  s u r f a c e  
p e r t i n e n t  t o  t h e  magnetic environment;  n o t e  any s p e c i a l  p rocess ing  o r  image 
enhancement involved;  p rovides  t h e  f i g u r e  d e s i g n a t i o n  o f  a s s o c i a t e d  contour  
maps; and g i v e s  t h e  ass igned  p r o b a b i l i t y  number, c e n t e r  coo rd ina t e s ,  p o s s i b l e  
source  and comments a s s o c i a t e d  w i t h  each anomaly. A s e p a r a t e  s e c t i o n  d e s c r i b e s  
any a r chaeo log ica l  f e a t u r e s  found i n  t h e  g r i d  by excava t ion ,  and compares them 
w i t h  t h e  l o c a l  magnetic f i e l d .  F i n a l l y ,  a b r i e f  s e c t i o n  summarizes t h e  survey 
and any anomalies  which have cor responding  c u l t u r a l  f e a t u r e s .  F igure  A1.2 
shows t h e  l o c a t i o n  of  magnetometer g r i d s  1 through 5, l o c a t e d  by Chambers 
personnel  t o  b e s t  cover  areas of  a r chaeo log ica l  i n t e r e s t .  

The p r o b a b i l i t y  number ass igned  t o  each anomaly is a n  a t tempt  t o  convey t o  t h e  
a r chaeo log ica l  staff t h e  l i k e l i h o o d  of  a g iven  anomaly having a c u l t u r a l  
source.  The scale used invo lves  a number between 1 through 5. A p r o b a b i l i t y  
number o f  1 d e f i n i t e l y  i d e n t i f i e d  an  anomaly as caused by s p e c i f i c  c u l t u r a l  
f e a t u r e  and a d e s c r i p t i o n  of t h e  c a u s a t i v e  f e a t u r e  is u s u a l l y  poss ib le .  A 
p r o b a b i l i t y  number of  5 i n d i c a t e s  t h a t  t h e  s i g n a t u r e  of  t h e  anomaly has  some 
elements  t h a t  are t y p i c a l  o f  c u l t u r a l  f e a t u r e s  but  t h e  anomaly is t o o  i n d i s -  
t i n c t  o r  d i s t o r t e d  t o  a l low any d e s c r i p t i o n .  

MAGNETIC SURVEY REPORTS AND EXCAVATION CORRELATION 

Tables  d e s c r i b i n g  t h e  magnetic surveys  and cor responding  excava t ion  of the 
surveyed a r e a s  fol low.  

Table  Al.l 
Magnetometer Report Grid 1 

SITE: ENM 10418 Grid 1 SURVEY DATE(S1: 12-8-83 
AREA OF COVERAGE: 400 sq m SAMPLE INTERVAL: .5 sq m 
PRELIM. REPORT SENT: 12-16-83 OTHER INFORMATION: Gr ids  2 through 3 

G R I D  DESCRIPTION: 
Grid 1 is l o c a t e d  on t h e  eas te rnmost  edge of  t h e  s i t e  on  a g e n t l e  sout.:- rz  
f a c i n g  s lope.  There are few topographic  i r r e g u l a r i t i e s  s o  l o c a l i z e d  unwanted 
c o n t r i b u t i o n s  t o  t h e  magnetic f i e l d  should be minimal. A ra i lway  l i n e  t o  t h o  



Table.Al.l (cont inued)  
Magnetometer Report Grid 1 

no r th  of t h e  g r i d  is expected t o  c o n t r i b u t e  s t rong ly  t o  t h e  f i e l d  but should be 
removeable us ing  image enhancement. I 

SPECIAL DATA TREATMENT: 
Data were convolut ion f i l t e r e d  t o  reduce c o n t r i b u t i o n s  from t h e  nearby rai lway 
t r acks .  

ASSOCIATED FIGURES : 
Figure  A1.3 shows t h e  u n f i l t e r e d  magnetic f i e l d  over  g r i d  I ,  and Figure  Al.4 
shows t h e  d a t a  a f t e r  image enhancement ( f i l t e r i n g ) .  

MAGNETIC ANOMALIES WITH POSSIBLE ARCHAEOLOGICAL AFFILIATIONS: 

ANOMALY + CENTER POSSIBLE 
PROB. COORDINATES SOURCE COMMENTS 

3g 37.1E1131.1N inde termina te  symmetrical anomaly, may 
have burned source 

3h 26.7E9128.3N indeterminate  symmetrical anomaly, may 
have burned source 

4 P 32.9ES119.9N indeterminate  
4q 33.2E1131.3N inde termina te  
4 r  27.3E1118.7N indeterminate  
51 37.3E1119.5N inde termina te  
5k 23.2E1126.6N inde termina te  

ADDITIONAL COMMENTS: 
Some of t h e  anomalies on t h i s  s i te  (3g, 3h, 4r ,  5k ) ,  have s igna tu re s  which a r e  
s i m i l a r  t o  t hose  caused by su r f ace  hummocks. If t h e s e  anomalies coincide wi th  
hummocks, they should be disregarded.  

CULTURAL FEATURES LOCATED ON G R I D  1 AND DESCRIPTION OF CORRESPONDING LOCAL 
MAGNETIC FIELD 

FEATURE FEATURE CORRESPONDING 
ANNOTATION DESCRIPTION COORDINATES MAGNETIC FIELD 

CC charcoa l  s t a i n  133N, 35E 
FF charcoa l  s t a i n  128N, 31E 
GG no d e s c r i p t i o n  130N, 26E 

I1 charcoa l  p i t  122N, 27E 

F25 charcoa l  p i t  129N, 39E 
1 f l a k e ,  1 s l a b  

F38 charcoa l  p i t  128N, 19E 
wi th  ash  burned 
s o i l  

no assoc ia ted  anomaly 
no assoc ia ted  anomaly 
may be assoc ia ted  wi th  
anomaly 3h. 
a s soc i a t ed  wi th  weak 
l o c a l  anomaly 
no assoc ia ted  anomaly 

no assoc ia ted  anomaly 







SUMMARY OF MAGNETIC SURVEY : 
The magnetic survey of  g r i d  1 l o c a t e d  7 anomalies  w i t h  p o t e n t i a l  a r c h a e o l o g i c a l  
sources .  Most were ass igned  lower p r o b a b i l i t y  numbers a l though anomalies  373 
and 3h appear  t o  have more promising s i g n a t u r e s .  

I 

Excavation r evea l ed  t h a t  one c u l t u r a l  f e a t u r e s  was a s s o c i a t e d  w i t h  a magnetic 
anomaly. F e a t u r e  GG occu r s  on t h e  edge of anomaly 3h. It i s  p o s s i b l e  t h a t  
t h i s  is c o i n c i d e n t a l  and t h e  source  o f  t h e  anomaly is n o t  an thropic .  

Table  A; .2 
Magnetometer Report Gr id  2 

SITE: ENM 10418 Grid 2 SURVEY DATE(S): 12-4-83 
AREA OF COVERAGE: 2800 sq m SAMPLE INTERVAL: .5 sq m 
PRELIM. REPORT SENT: 12-1 2-83 OTHER INFORMATION: Gr ids  1 ,3 ,4  and 5 

G R I D  DESCRIPTION: The s o i l  cover ing  t h e  c a l i c h e  l a y e r  on g r i d  2 p inches  o u t  
toward t h e  e a s t  i n  t h e  presence o f  e r o s i o n a l  e f f e c t s  from t h e  nearby arroyo.  
To t h e  west t h e  s o i l  i n c r e a s e s  g r a d u a l l y  i n  t h i c k n e s s  t o  a n  es t imated  depth  o f  
about  1 m. A barbed wire f ence  was p re sen t  on t h e  sou the rn  p o r t i o n  o f  t h e  g r i d  
but  was r e l o c a t e d  wh i l e  t h e  magnetic surveys  were undertaken. Fewer l o c a l i z e d  
topographic  f e a t u r e s  are p re sen t  on gr '  : 2 t h a n  on g r i d s  3 and 4, bu t  t h e i r  
e f f e c t s  caused by concen t r a t i on  o f  orgai i fcs  a r e  expected t o  be presen t .  

SPECIAL DATA TREATMENT: 
High pas s  convolu t ion  f i l t e r i n g  was used on t h i s  d a t a  se t  t o  i s o l a t e  small 
anomalies from very  weak a r chaeo log ica l  sources .  

ASSOCIATED FIGURES: 
To f a c i l i t a t e  d i s p l a y  of  t h e  magnetic f i e l d ,  t h e  data from g r i d  2 w a s  broken up 
i n t o  3 maps. F igu re  A1.5 shows t h e  magnetic f i e l d  ove r  t h e  wes te rn  most 
p o r t i o n  o f  g r i d  2, F igu re  A1.6 t h e  c e n t r a l  p o r t i o n  and F igu re  A1.7 t h e  e a s t  
por t ion .  

MAGNETIC ANOMALIES WITH POSSIBLE ARCHAEOLOGICAL AFFILIATIONS: 

ANOMALY + CENTER 
PROB L COORDINATES 

POSSIBLE 
SOURCE COMMENTS 

The fo l l owing  anomalies  a r e  shown on F igu re  A1.5: 

2a 93.5E,92.ON burned f e a t u r e  Th i s  anomaly e x h i b i t s  good 
symmetry and is a l s o  
po l a r i zed  i n  a n o r t h e r l y  
d i r e c t i o n .  

79.3E996.3N inde t e rmina t e  
83.9E,91.3E inde t e rmina t e  



Figure A 1 . 5  
Total  Magnetic Field Over S i t e  ENM 10418, Grid 2 

(Western Section) 



Table A1.2 (cont inued)  
Magnetometer Report Grid 2 

ANOMALY+ CENTER POSSIBLE 
PROB. COORDINATES SOURCE 

The fo l lowing  anomalies  a r e  shown on Figure-A1.5: ( c o n ,  ,! 

5 d 87.9Er88.5N inde t e rmina t e  - l o c a t e d  i n  t h e  c e n t e r  of  a 
l a r g e r  a r e a  of i nc reased  

- magnet izat ion.  If c u l t u r a l ,  
. examine v i c i n i t y .  

5 e  87.9E181.9E inde t e rmina t e  
5 f 87.33,72.9N inde t e rmina t e  l o c a l  extrema i n  a l a r g e  

anomaly-probably geo log ica l  
- i n  o r i g i n .  

The fol lowing anomalies  a r e  shown on F igu re  At.6: 

3b 109.5E,103.5N smal l  l o c a l  p o s s i b l e  h e a r t h  
sou rce  

3c 1?3.1E1104.5N smal l  l o c a l  p o s s i b l e  h e a r t h  
sou rce  

3d lt5.1E,104.3N inde t e rmina t e  o f f  edge of  map 
4 g 103.9E1104.7N inde t e rmina t e  
4h 107.5ES96.9N inde t e rmina t e  
5 g 103.5ES93.5N inde t e rmina t e  
5h 111.7E,72.8N inde t e rmina t e  

The fol lowing anomalies a r e  shown on Figure? 41.7: 

3e  128.1ES93.9N smal l  source  
3f 128.7E,107.r" ? I  3 source  
4 i  "75.4E,1CT -, 

4 j '; :.3.5E,. .-.. 
4k 124.3E,94.9# - .~ \ i c~e rmina t e  s i g n a t u r e  s i m i l a r  t o  a r e a s  of  

a s h  and o rgan ic s  
5 i 122.7E179.9N inde t e rmina t e  

CULTURAL FEATURES LOCATED ON G R I D  2 AND DESCRIPTION OF CORRESPONDING LOCAL 
MAGNETIC FIELD 

FEATURE FEATURE CORRESPONDING 
ANNOTATION pESCRIPTION COORDINATES MAGNETIC FIELD 

The l o c a t i o n  of  t h e  fo l l owing  f e a t u r e s  a r e  shown on F igu re  A1.5: 
F6 burned c a l i c h e  85Nr79E small  anomaly t o  

w i t h  a sh  s t a i n  south  of f e a t u r e  
G charcoa l  p i t  96N, 86E on smal l  anomaly 
H cha rcoa l  p i t  97Nr95E on small  anomaly 

burned c a l i c h e  



Figure A1.6 
Total. Magnetic Field Over Site  ENM 10418, Grid 2 

(Central. Section) 





Table A1.2 (continued 
Magnetometer Report Gr id  2 

FEATURE FEATURE CORRESPONDING 
ANNOTATION PESC RIPTION COOROINATES MAGNETIC FIELD 

The location of the following features are shown on Figure A1.5: (continued) 
I charcoal p i t  94NP91E no associated 

anomaly 

The location of the following features are shown on Figure A1.6: 

dispersed burned 
caliche 
dispersed burned 
caliche 
charcoal p i t ,  
burned cal  iche, 
mano 
charcoal p i t  
charcoal p i t  

charcoal p i t ,  ash 
burned caliche 
charcoal p i t  

charcoal p i t  

charcoal and ash 
s tain,  burned 
cal iche 
charcoal p i t ,  
shel l  fragments 
charcoal p i t ,  ash 
burned caliche 
charcoal p i t ,  ash 
burned caliche 
charcoal p i t  

charcoal p i t  

charcoal p i t  

no associated 
anomaly 
masked by backdirt 
pi1 e 
masked by backdirt 
pile 

masked by backdirt 
no associated 
anomaly 
possible anomaly 

associated with 
small anomaly 
no associated 
anomaly 
no associated 
anomaly 

close to  small 
anomaly 
no associated 
anomaly 
no associated 
anomaly 
associated with 
s m a l l  anomaly 
no associated 
anomaly 
no associated 
anomaly 

The location of the following features are shown on Figure A1.7: 

F3 dispersed surface 80.5N,141.5E no associated 
sca t ter  of burned anomaly 
caliche 

F4 dispersed burned 11 IN, 117E no associated 
caliche anomal y 

F5 dispersed burned 73N,131.5E masked by fence 
caliche anomaly 



Table  A1.2 (cont inued)  
Magnetometer Report Grid 2 

FEATURE FEATURE CORRESPONDING 
ANNOTATION DESCRIPTION COORDINATES MAGNETIC FIELD 

The l o c a t i o n  o f  t h e  fo l lowing  f e a t u r e s  are shown on F igu re  A1.7: ( con t inued )  

burned c a l i c h e ,  
l i t h i c  f l a k e s  
charcoa l  p i t  , 
burned c a l i c h e  
charcoa l  p i t  

charcoa l  p i t  

charcoa l  s t a i n  

charcoa l  p i t  

charcoa l  s t a i n  

charcoa l  s t a i n  

charcoa l  s t a i n  

charcoa l  s t a i n  

c l o s e  t o  anomaly 3 f  

no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 
no a s s o c i a t e d  
anomaly 

SUMMARY OF MAGNETIC SURVEY: 
The magnetic survey of s i t e  ENM 10418 g r i d  2 l o c a t e d  18 anomalies  w i t h  p o s s i b l e  
a r chaeo log ica l  a f f i l i a t i o n s .  The ma jo r i t y  of t h e  anomalies on t h i s  g r i d  have 
been ass igned  lower p r o b a b i l i t y  numbers and consequent ly  have l i t t l e  de sc r ip -  
t i o n  o f  c a u s a t i v e  source.  

Subsequent excava t ions  revea led  an  abundance of  cha rcoa l  f i l l e d  p i t s  w i t h i n  t h e  
boundaries  of  g r i d  2. O f  t h e  anomalies suggested f o r  excava t ion ,  only anomaly 
3f  appea r s  t o  be d i r e c t l y  a s s o c i a t e d  w i t h  a c u l t u r a l  f e a t u r e .  However, t h e r e  
does appear  t o  be a s i g n i f i c a n t l y  g r e a t e r  number of  magnetic anomalies  previ-  
ous ly  s e l e c t e d  f o r  i n v e s t i g a t i o n  i n  t h e  v i c i n i t y  of  f e a t u r e s  FlO, F l l  , F12, 
F15, F30, F31. 

I n  a d d i t i o n ,  s e v e r a l  o t h e r  f e a t u r e s  appear  t o  e x h i b i t  magnetic anomalies.  Weak 
anomalies are p re sen t  on o r  nea r  f e a t u r e s  F6, G,  H,  F12, F l4 ,  F16, ~ 2 8 ,  and J. 
Most of  t h e s e  anomalies are ve ry  weak and might n o t  have been i s o l a t e d  wi thout  
t h e  excava t ion  information.  The extremely low magnitude of t h e s e  f e a t u r e s  
appears  t o  be l i n k e d  t o  t h e  ve ry  low i r o n  ox ide  con ten t  p r e s e n t  i n  t h e  s o i l  on 
t h i s  s i te.  



Table A1.3 
Magnetometer Report Grid 3 

SITE: ENM 10418 Grid 3 SURVEY DATE(S1 : 12-3-83 
AREA OF COVERAGE: 400 sq m SAMPLE INTERVAL: .5 sq m 
PRELIM. REPORT SENT: 12-12-83 OTHER INFORMATION: Grids  1, 2s 4 and 5 

G R I D  DESCRIPTION: 
This  area has  g r e a t e r  than  a meter of  s o i l  over  t h e  c a l i c h e  layer .  Hummocks of  
vege ta t ion  and s o i l  a r e  present  which may produce d e t e c t a b l e  magnetic anoma- 
1 ies. 

SPECIAL DATA TREATMENT: 
Data were high pass  convolution f i l t e r e d  t o  i s o l a t e d  small ,  weak magnetic 
anomalies. 

ASSOCIATED FIGURES: 
F igu re  A1.8 shows t h e  t o t a l  magnetic f i e l d  measured over  t h e  gr id.  

MAGNETIC ANOMALIES WITH POSSIBLE ARCHAEOLOGICAL AFFILIATIONS 

ANOMALY+ CENTER POSSIBLE 
PROB. COORDINATES SOURCE COMMENTS 

4d 193.3E,91.8N inde termina te  
5b 178.OE.100.3N inde termina te  weak p o s i t i v e  anomaly- 

poss ib ly  caused by 
organics .  

5 c 185.8E194.8N inde termina te  weak negat ive 
anomaly-may be caused 
by geologic  fea ture .  

CULTURAL FEATURES LOCATED ON G R I D  3 AND DESCRIPTION OF CORRESPONDING LOCAL 
MAGNETIC FIELD 

FEATURE FEATURE CORRESPONDING 
ANNOTATION DESCRIPTION COORDINATES 

charcoal p i t  90N, 178E small, weak anomaly 
charcoal  s t a i n  95.5N1191E no assoc ia ted  anomaly 
charcoal  93N, 191E no assoc ia ted  anomaly 
f i l l e d  p i t  
charcoal  p i t  87N, 176E no assoc ia ted  anomaly 

SUMMARY OF MAGNETIC SURVEY: 
The magnetic survey over  g r i d  3 loca ted  3 anomalies of i n t e r e s t ,  a l l  which were 
assigned low p r o b a b i l i t y  numbers. None of t hese  anomalies exh ib i t  t h e  degree 
of  symmetry o r  t h e  magnitude t y p i c a l  of  c u l t u r a l  f e a t u r e s  i n  o t h e r  areas .  
Hummocks caused by loca l i zed  depos i t s  of l o e s s  i n  s u r f a c e  vegetat ion coincide 
wi th  many of  t h e  more d i s t i n c t  anomalies on t h i s  gr id .  Excavation revealed t h a t  
none of  t h e  anomalies suggested f o r  i n v e s t i g a t i o n  were caused by c u l t u r a l  
f e a t u r e s .  However, a weak anomaly is present  over  f e a t u r e  F13. 





Table  Al.4 
Magnetometer Report Grid 4 

SITE: ENM 10418 Grid 4 SURVEY DATE (S) : 1 2-3-83 
AREA OF COVERAGE: 400 sq m SAMPLE INTERVAL: .5 sq m 
PRELIM. REPORT SENT: 12-12-83 OTHER INFORMATION: Gr ids  1 through 

3 ,  5 
G R I D  DESCRIPTION: 
Grid 4 is l o c a t e d  on t h e  easternmost  edge o f  t h e  site. The depth t o  t h e  
c a l i c h e  l a y e r  is f e l t  t o  be t h e  g r e a t e s t  i n  t h i s  a r ea .  The A horizon is poor ly  
developed due t o  a e o l i a n  a c t i v i t y  bu t  s u r f a c e  v e g e t a t i o n  has  t rapped some o f  
t h e  more o rgan i c  s o i l  and produced mounds o f  enr iched  l oe s s .  This  is a n t i c i -  
pated t o  be a source  o f  s u r f a c e  noise .  

SPECIAL DATA TREATmNT: 
Computer image enhancement was unnecessary on t h i s  site. 

ASSOCIATED FIGURES: 
F igu re  A1.9 shows t h e  magnetic f i e l d  d a t a  c o l l e c t e d  over  t h e  s i t e .  

MAGNETIC ANOMALIES WITH POSSIBLE ARCHAEOLOGICAL AFFILIATIONS 

ANOMALY+ CENTER POSSIBLE 
PROB. COORDINATES SOURCE COMMENTS 

3 a 228.5ES109.4N inde t e rmina t e  symmetrical anomaly 
4a 237.OE,119.3N inde te rmina te  l a r g e  p l a t eau  high-may 

be a n  a r e a  of  ash 
and/or o rgan ics  

4b 229.OE, 105.ON small sou rce  l o c a l i z e d  anomaly 
4 c 226.3E,114.8N inde t e rmina t e  
5 a 234.3E9107.5N inde te rmina te  

CULTURAL FEATURES ON G R I D  4 AND DESCRIPTION OF CORRESPONIIING LOCAL MAGNETIC 
FIELD 

FEATURE FEATURE CORRESPONDING 
ANNOTATION DESCRZeTION COORDINATES 

F2 1 cha rcoa l  p i t  108N. 238E no assoc ia ted  anomaly 
F23 cha rcoa l ,  a s h  p i t  117N, 238E no assoc ia ted  anomaly 
F24 cha rcoa l  p i t  1 1 ON, 238E no assoc ia ted  anomaly 

SUMMARY OF MAGNETIC SURVEY : 
Severa l  s t r o n g  symmetrical  anomalies occur  on t h i s  s i te  but  all co inc ide  w i th  
hummocks o f  s o i l  caused by s u r f a c e  vege ta t ion .  A s  a r e s u l t ,  none of  t h e s e  
anomalies  were recommended f o r  excavation. One anomaly, l abe l ed  3at  e x h i b i t s  
moderate symmetry and is t h e  most l i k e l y  on t h i s  g r i d  t o  be caused by an  
a r chaeo log i ca l  f e a t u r e .  Four o t h e r  anomalies,  all assigned l o w  p r o b a b i l i t y  
numbers, were s e l e c t e d  f o r  i n v e s t i g a t i o n .  Except f o r  magnetic con t r i bu t i ons  
a s soc i a t ed  w i t h  vege t a t i on ,  no i s e  l e v e l s  on t h i s  g r i d  a r e  low. Subsequent 
excava t ion  r evea l ed  that  none o f  t h e  anomalies suggested f o r  i n v e s t i g a t i o n  were 
caused by c u l t u r a l  f e a t u r e s .  





Table A1.5 
Magnetometer Report Grid 5 

SITE: ENM 10418 Grid 5 SURVEY DATE(S) : 12-8-83 
AREA OF COVERAGE: approx. 400 sq m SAMPLE INTERVAL: .5 sq m 
PRELIM. REPORT SENT: 12-1 6-83 OTHER INFORMATION: Gr ids  1 through 4 

G R I D  DESCRIPTION : 
This  g r i d  is loca t ed  on t h e  e a s t  s i d e  of t h e  a r royo  which t runca te s  t h e  site. 
Topography is very i r r e g u l a r  and is an t i c ipa t ed  t o  adversely a f f e c t  t h e  magnet- 
i c  f i e l d .  Severa l  measurements were not  poss ib l e  on t h e  s i te  (shown i n  F igure  
A1.10 a s  ragged edges) due t o  t e r r a i n  d i f f i c u l t i e s .  

SPECIAL DATA TREATMENT: 
Image enhancement was not  f e l t  t o  be use fu l  f o r  t h i s  d a t a  set. 

ASSOCIATED FIGURES: 
F igure  A1.10 shows t h e  u n f i l t e r e d  magnetic f i e l d  d a t a  over t h e  site. 

' C -- 
MAGNETIC ANOMALIES WITH POSSIBLE ARCHAEOLOGICAL AFFILIATIONS: 

ANOMALY+ % .- "CENTER POSSIBLE 
PROB. COORDINATES SOURCE 

41 - -  46.9E992.9N l o c a l  source , 

4m 47.0Es91.6N l o c a l  source 
4n 46.0Es92. IN l o c a l  source 
40 . 43.5Es91 .IN indeterminate  
5 j 46.0E988.1N indeterminate  

CULTURAL FEATURES ON G R I D  5 AND DESCRIPTION OF CORRESPONDING LOCAL MAGNETIC 
FIELD 

FEATURE FEATURE CORRESPONDING 
ANNOTATION DESCRIPTION COORDINATES ., 

F7 l e n s e s  of charcoal  95Ns48E o f f  edge of g r i d  
ash  s t a i n  

SUMMARY OF MAGNETIC SURVEY : 
The magnetic survey undertaken on s i te  ENM 10418 g r i d  5 loca ted  anomalies with 
p o t e n t i a l  a rchaeologica l  sources.  A l l  have been assigned low probabi l i ty  
numbers. 

Excavation o f  t h e  a r e a  covered by g r i d  5 found no c u l t u r a l  f e a t u r e s  associated 
wi th  anomalies s e l ec t ed  f o r  i nves t iga t ion .  I n  add i t i on ,  no add i t i ona l  c u l t u r a l  
f e a t u r e s  were loca t ed  which exhib i ted  magnetic anomalies. 



each p r o b a b i l i t y  number is used only t o  d i s t i n g u i s h  between anomalies of l i k e  
p r o b a b i l i t y  (i.e., 2a, 2b, e t c . ) .  

The no i se  l e v e l  ( n o n c u l t u r a l  v a r i a t i o n s  i n  t h e  magnetic f i e l d )  on s i te  ENM 
10418 is abnormally low sugges t ing  t h a t  e i t h e r  t h e  i r o n  ox ides  which produce 
magnetic anomalies  are d i s t r i b u t e d  i n  an  unusual ly  uniform f a s h i o n  o r  t h a t  i r o n  
oxide content  is extremely low, making t h e  product ion  of d e t e c t a b l e  magnetic 
anomalies by c u l t u r a l  p rocesses  a d i f f i c u l t  procedure. The la t te r  phenomenon 
appears  t o  be most l i k e l y ;  excavat ion  revea led  t h a t  on ly  a few magnetic anoma- 
l ies  s e l e c t e d  f o r  i n v e s t i g a t i o n  were caused by c u l t u r a l  f e a t u r e s  and t h a t  on ly  
12 f e a t u r e s  exh ib i t ed  any anomaly a t  a l l .  O f  t h e  12 anomalies which occurred  
above excavated f e a t u r e s ,  on ly  f i v e  might have been d e t e c t a b l e  wi thout  p r i o r  
knowledge of  t h e  f e a t u r e s  which caused them. 

SUMMARY 

A s e r i e s  of magnetometer surveys  were undertaken on s i te  ENM 10418 nea r  Carls- 
bad, New Mexico as p a r t  of a r chaeo log ica l  i n v e s t i g a t i o n s  by Chambers Consul- 
t a n t s  and Planners  on t h e  Waste I s o l a t i o n  P i l o t  P l a n t ,  under c o n s t r u c t i o n  by 
t h e  U.S. Army Corps o f  Engineers.  Magnetic surveying,  a geophysical  remote 
sens ing  technique,  is used t o  l o c a t e  s u b t l e  'anomalies '  i n  t h e  e a r t h ' s  magnetic 
f i e l d  t h a t  r e f l e c t  changes i n  t h e  i r o n  oxide  con ten t  o f  s o i l s  t h a t  might be 
caused by human a c t i v i t i e s .  The informat ion  provided by t h e s e  surveys  i s  o f t e n  
u s e f u l  i n  reducing  t h e  t ime spen t  i n  t h e  excavat ion  phases of a r chaeo log ica l  
i n v e s t i g a t i o n  by p inpo in t ing  areas o f  c u l t u r a l  i n t e r e s t .  

One of t h e  f a c t o r s  de te rmining  a succes s fu l  magnetic survey r e q u i r e s  t h a t  t h e  
i r o n  oxides  i n  t h e  s o i l  be, 1 )  p re sen t  i n  s u f f i c i e n t  q u a n t i t y  t o  al low t h e  
production of d e t e c t a b l e  magnetic f i e l d s  from c u l t u r a l  a c t i v i t y ,  and 2 )  have a 
s u f f i c i e n t l y  uniform d i s t r i b u t i o n  s o  as not  t o  mask o r  obscure t h e  t y p i c a l l y  
weak a rchaeo log ica l  anomalies w i t h  background noise.  The i r o n  oxide d i s t r i b u -  
t i o n  on s i te  ENM 10418 appears  t o  be uniform as background v a r i a t i o n  i n  t h a t  
t h e  measured magnetic f i e l d  is small but  t h e  percentage of  i r o n  oxides  p re sen t  
i n  t h e  s o i l  is very low. 

A prel iminary a n a l y s i s  of  t h e  magnetic surveys on  s i t e  ENM 10418, undertaken 
p r i o r  t o  excavat ion,  s e l e c t e d  38 magnetic anomalies f o r  i n v e s t i g a t i o n  i n  t h e  
f i e l d .  The average p r o b a b i l i t y  number o f  t h e s e  anomalies is fou r ,  which 
al though r e p r e s e g t a t i v e  o f  sites w i t h  sma l l e r  f e a t u r e s ,  is lower than  most 
sites. The anomalies s e l e c t e d  lacked  t h e  magnitude and symmetry of magnetic 
anomalies .found on o t h e r  sites (Huggins and Weymouth 1981 1 ,  p a r t i a l l y  due t o  
t h e  types  of  f e a t u r e s  cons t ruc t ed  by t h e  p r e h i s t o r i c  i n h a b i t a n t s  bu t  a l s o  due 
t o  t h e  low i r o n  oxide  con ten t  of  t h e  s o i l .  

Excavation o f  t h e  suggested anomalies revea led  t h a t  on ly  two were a f f i l i a t e d  
wi th  c u l t u r a l  f e a t u r e s .  However, reexaminat ion of  t h e  magnetic survey d a t a  
showed t h a t  12 f e a t u r e s  d i d  e x h i b i t  a s soc i a t ed  anomalies,  a l b e i t  s m a l l  and 
s u b t l e  ones. F ive  of t h e s e  anomalies might have been i s o l a t e d  without  t h e  
excavat ion  d a t a ,  but  t h e  remainder show l i t t l e  t o  d i s t i n g u i s h  them from s m a l l  
anomalies occu r r ing  n a t u r a l l y  a t  t h e  site. 



DISCUSSION 

The f i n a l  a n a l y s i s  of t h e  magnetometer survey d a t a  i n d i c a t e s  t h a t  t h e r e  a r e  no 
s u b s t a n t i a l  con t r ibu t ions  t o  t h e  l o c a l  magnetic f i e l d  by source9 t h a t  might 
obscure weak archaeologica l  anomalies. Strong magnetic con t r ibu t ions  from 
n a t u r a l  inhomogeneities i n  t h e  s o i l  were absent ,  save  f o r  concentrat ions of  
organic  s o i l  trapped by some types  of su r f ace  vegetat ion.  Underlying bedrock 
c o n t r i b u t e s  l i t t l e  v a r i a t i o n  t o  t h e  l o c a l  magnetic f i e l d  and tests conducted on 
t h e  c a l i c h e  l a y e r  (exposed i n  t h e  a r royo  which t r u n c a t e s  t he  s i te )  f a i l e d  t o  
l o c a t e  any s i g n i f i c a n t  n a t u r a l l y  occurr ing  magnetic anomalies. A nearby 
rai lway masks t h e  nearby small  anomalies from c u l t u r a l  f e a t u r e s ,  but computer 
image enhancement procedures were succes s fu l  i n  removing these  effects .  A 
barbed wire fence which c r o s s e s  t h e  southern po r t ions  o f  t h e  surveyed g r i d s  was 
temporari ly  removed t o  improve d a t a  qua l i t y .  Its former pos i t i on  is still 
no t i ceab le  on t h e  maps from g r i d  2; r u s t  f l a k e s  from t h e  fence  a r e  s u f f i c i e n t  
t o  produce a s t r o n g  l i n e a r  magnetic anomaly. 

The s e l e c t i o n  o f  magnetic anomalies w i th  p o t e n t i a l  c u l t u r a l  sources involves 
t h e  i s o l a t i o n  of those  magnetic responses which exh ib i t :  

1. symmetry 

2. a s u i t a b l e  magnitude 

3. c o r r e c t  s i z e  

4. i f  a d ipo le ,  t h e  c o r r e c t  o r i e n t a t i o n  and high/low pole magnitude 
r a t i o  

5. proximity t o  o t h e r  promising anomalies 

6. s i gna tu re s  which a r e  s i m i l a r  t o  magnetic anomalies genera te  from 
computer models of  a rchaeologica l  f e a t u r e s  

7. s i m i l a r i t y  t o  anomalies wi th  ground t r u t h i n g  from s i m i l a r  sites i n  a 
s i m i l a r  magnetic environment 

O f  t h e  above c r i t e r i o n ,  t h e  l a s t  two a r e  r e l i e d  on t h e  most heavily. 

The complicat ing f a c t o r s  introduced by magnetic f i e l d s  from geologic,  pedologic 
and r e c e n t  sources  occas iona l ly  n e c e s s i t a t e  t h a t  t h e  s e l e c t i o n  of magnetic 
anomalies wi th  p o t e n t i a l  c u l t u r a l  sources  can become somewhat ambiguous. To 
r e l a y  t o  t h e  a rchaeologica l  s t a f f  t h e  l i k e l i h o o d  of  a given magnetic anomaly 
having a s i g n i f i c a n t  c u l t u r a l  source,  a ranking system i s  u t i l i z e d .  Anomalies 
a r e  annotated on t h e  maps wi th  a number (known a s  t he  p robab i l i t y  number) and a 
l e t te r ,  t h e  number ranging between 1 and 5. An anomaly assigned t h e  number 1 
u s u a l l y  has  a s igna tu re  which al lows a d e f i n i t i v e  suggest ion about t h e  ano- 
maly's o r i g i n ,  s i z e  and occas iona l ly ,  i t s  composition. An anomaly assigned a 
p r o b a b i l i t y  number of  5 usua l ly  has  some c h a r a c t e r i s t i c s  which suggest  i t  i s  
c u l t u r a l  bu t  is  t o o  i n d i s t i n c t  o r  d i s t o r t e d  t o  allow much comment. Anomalies 
w i th  p r o b a b i l i t y  numbers between t h e s e  two extremes a r e  accompanied by a s  much 
information about t h e  causa t ive  source a s  possible .  The l e t t e r  a t tached t o  





Due t o  t h e  apparent ly  low i r o n  oxide content  of t h e  s o i l s  i n  t h i s  a rea ,  i t  i s  
recommended t h a t  f u t u r e  magnetic surveys employ s o i l  s u s c e p t i b i l i t y  t e s t i n g  
before any d a t a  c o l l e c t i o n  is undertaken. S u s c e p t i b i l i t y  measurements can 
provide a r u l e  of  thumb es t imate  of t h e  s u i t a b i l i t y  of t h e  s o i l  t o  produce 
de tec t ab le  magnetic anomalies from c u l t u r a l  fea tures .  This process involves 
the  measurement of  t he  magnetic p r o p e r t i e s  of  about 10 small cores  wi th in  and 
ou t s ide  t h e  a r e a  of c u l t u r a l  a c t i v i t y .  These samples a r e  heated i n  an oxygen 
poor environment ( t o  s imula te  f i r i n g )  and remeasured t o  est imate t h e  magnitude 
of  change o f  i r o n  oxide components. This  process provides da ta  f o r  computer 
modeling of a n t i c i p a t e d  magnetic anomalies. Unfortunately , t h i s  complete 
process was not  a v a i l a b l e  i n  t h e  U.S. a t  t h e  time of t h e  surveys on s i t e  ENM 
10418, but we a r e  working t o  acqui re  f a c i l i t i e s  i n  t h e  near  fu ture .  



Table A2.1 (cont inued)  
Ceramic Analys i s  Format 

Column Number A t t r i b u t e  

40 Corrugated s u r f a c e  - e x t e r i o r  
0  Not cor ruga ted  
1 Neck banded 
2 Clapboard 
3 I n c i s e d  
4  I n c i s e d  indented  
5  Indented 

S l i p  - e x t e r i o r  
0  absen t  
1 t h i n  whi te /gray  

Pa in t  c o l o r  - e x t e r i o r  
0  Absent 
1 Black 
2 Brown 
3 Reddish ox id ized  i r o n  
4  White 
5 Red-Orange 
6  Polychrome 

P a i n t  l o c a t i o n  - e x t e r i o r  
0  Absent 
1  I n t e r i o r  
2 E x t e r i o r  
3 Both i n t e r i o r  and e x t e r i o r  

Pa in t  Type - e x t e r i o r  
0  Absent 
1 Mineral 
2 Carbon 
3 Even mix 
4 Mostly mine ra l I  some carbon 
5 Mostly carbonl  some minera l  

Po l i sh  - e x t e r i o r  
0  Absent 
1 P l a i n  s u r f a c e  s t r e a k y  
2 P l a i n  s u r f a c e  g lossy  
3 Over s l i p  only s t r e a k y  
4  Over s l i p  o n l y g l o s s y  
5  Over p a i n t  on ly  s t r e a k y  
6  Over p a i n t  on ly  g lo s sy  
7  Over p a i n t  and s l i p  s t r e a k y  
8 Over p a i n t  and s l i p  g lo s sy  

46-47 Munsell c o l o r  e x t e r i o r  
0 Eroded 
1 5YR 5/6 yellowish-red 
2 5YR 6/6 reddish-yellow 
3 7.5YR N4 dark  g ray  
4  7.5YR 5/2 brown 
5  10YR 5/4 yellowish-brown 



Appendix 2 

CERAMICS 

Table  A2.1 
Ceramic Analys i s  Format 

-n Number A t t r i b u t e  

Item 
S i t e  Number 
North/South g r i d  c o o r d i n a t e s  
East/West g r i d  c o o r d i n a t e s  
Level  
V e r t i c a l  provenience t o p  of l e v e l  
V e r t i c a l  provenience base  o f  l e v e l  
Sequen t i a l  ar t i fact  number 
Length i n  millimeters 
Width i n  m i l l i m e t e r s  
Thickness  i n  t e n t h s  o f  millimeters 
Vessel  t y p e  

0 Undetermined 
1 Jar 
2 Bowl 

R i m  form 
0 N o t a r i m  
1 Direct 
2 D i r e c t  th inned 
3 Continuous Curve 
4 Mild f l a r e  
5 S t rong  flare 
6 Everted 
7 Ground r i m  

E x t e r i o r  s u r f a c e  d e s c r i p t i o n  
0 Eroded 
1 Pla inware rough s u r f a c e  
2 Plainware smoothed s u r f a c e  
3 Inc i s ed  p la inware  
4 Corrugated 
5 S l i p  on ly  
6 S l i p  and p a i n t  
7 Pa in t  on p l a i n  s u r f a c e  
8 Ob l i t e r a t ed  c o i l  p la inware  
9 Scraped s u r f a c e  



Table A2.1 (cont inued)  
Ceramic Analys i s  Format 

umn Number 

53 

A t t r i b u t e  

P a i n t  t ype  - i n t e r i o r  
0 Absent 
1 Mineral 
2 Carbon 
3 Even Mix 
4 Mostly minera l  some carbon 
5 Mostly carbon some minera l  

Po l i sh  - i n t e r i o r  
0 Absent 
1 P l a i n s u r f a c e s t r e a k y  
2 P l a i n  s u r f a c e  g l o s s y  
3 Over s l i p  on ly  s t r e a k y  
4 Over s l i p  on ly  g l o s s y  
5 Over p a i n t  on ly  s t r e a k y  
6 Over p a i n t  on ly  g l o s s y  
7 Over p a i n t  and s l i p  s t r e a k y  
8 Over p a i n t  and s l i p  g lo s sy  

55-56 Munsell c o l o r  - i n t e r i o r  
0 Eroded 
1 5YR 5/6 yel lowish-red 
2 5YR 6/6 reddish-yellow 
3 7.5YR N4 dark  g ray  
4 7.5YR5/2 brown 
5 lOYR 5/4 yellowish-brown 
6 7.5YR 6/4 l i g h t  brown 
7 7.5YRN/5 g ray  
8 7.5YRN/6 gray  
9 7.5YR 7/2 p ink i sh  gray  
10 7.5YR N25 b lack  
1 1 7.5YR 4/2 dark  brown 
12 10YR 6/6 brownish-yellow 
13 10R 4/4 weak red  
14 2.5YR 4/4 r edd i sh  brown 
15 7.5YR 4/4 dark brown 
16 5 YR 5/3 r edd i sh  brown 

Munsell c o l o r  P a s t e  
0 Not observed 
1 Gray w h i t e  
2 Gray 
3 Dark gray  
4 Black 
5 Brown 
6 P inkish  brown 
7 Brown e x t e r i o r ,  g ray  c e n t e r ,  brown 

i n t e r i o r  
8 Brown e x t e r i o r ,  g ray  i n t e r i o r  
9 Gray e x t e r i o r ,  pink i n t e r i o r  



Table  A 2 . 1  (con t inued)  
Ceramic Analys i s  Format 

Column Number A t t r i b u t e  

46-47 Munsell c o l o r  e x t e r i o r  ( con t i nued )  
6 7.5YR6/4 l i g h t b r o w n  
7  7.5YRN/5 g ray  
8 7.5YRN/6 gray  
9 7.5YR 7 / 2  p ink i sh  g ray  
10 7.5YRN25 black 
1 1  7 .5YR4/2 da rkb rown  
12 10YR 6/6 brownish-yellow 
13 10R 4/4 weak r ed  
14 2.5YR 4/4 r edd i sh  brown 
15 7.5YR4/4 dark  brown 
16 5  YR 5 /3  r edd i sh  brown 

4  8 I n t e r i o r  s u r f a c e  d e s c r i p t i o n  
0  Eroded 
1 Plainware rough s u r f a c e  
2 Plainware smoothed s u r f a c e  
3  I n c i s e d  pla inware 
4  Corrugated 
5 S l i p  on ly  
6  S l i p  and p l a i n  
7  S l i p  and p a i n t  
8 O b l i t e r a t e d  c o i l  p la inware  
9 Scraped s u r f a c e  

49 Corrugated s u r f a c e  - i n t e r i o r  
0  Not cor ruga ted  
1 Neckbanded 
2 Clapboard 
3 I n c i s e d  
4 I n c i s e d  indented 
5 Indented 

50 S l i p  - i n t e r i o r  
0  Absent 
1 t h i n  whi te igrey  

5 1 P a i n t  c o l o r  - i n t e r i o r  
0  Absent 
1  Black 
2 Brown 
3 Reddish ox id ized  i r o n  
4 White 
5 Red orange 
6 Polychrome 

5  2 P a i n t  Loca t ion  - i n t e r i o r  
0  Absent 
1 I n t e r i o r  
2 E x t e r i o r  
3 Both i n t e r i o r  and e x t e r i o r  



Table A2.2 
Temper Groupings 

TEMPER GROUP 1 Jornada~ (A.D. 900-1350) 
( J e l i n e k  1967; Runyan and Hedrick 1973; Human Systems 
Research 1973) 

P a s t e  
C h a r a c t e r i s t i c s :  S o f t  g r a n u l a r  and f r i a b l e .  Usua l ly  choco la t e  brown w i t h  

a dark  c o r e  f r e q u e n t l y  occur r ing .  

Rock Type: G r a n i t i c  

Rock Composition: Va r i an t  1 temper c o n s i s t s  predominately of w h i t e  q u a r t z  
o c c u r r i n g  i n  large blocky c r y s t a l s ,  semi-rounded smokey 
g ray  p a r t i c l e s ,  pos s ib ly  Fe ldspa r s ,  and smal l  b lack  
b i o t i t e  o r  hornblend c r y s t a l s  o c c u r r i n g  i n  lesser 
amounts. 

Va r i an t  2 temper c o n s i s t s  predominately o f  w h i t e  q u a r t z  
o c c u r r i n g  i n  l a r g e  blocky c r y s t a l s ,  and small black 
b i o t i t e  o r  hornblend c r y s t a l s  o c c u r r i n g  i n  lesser 
amounts. 

Va r i an t  6 temper c o n s i s t s  predominately of w h i t e  q u a r t z  
o c c u r r i n g  i n  l a r g e  blocky c r y s t a l s ,  small b lack  b i o t i t e  
o r  hornblend c r y s t a l s  o c c u r r i n g  i n  lesser amounts, 
occas iona l  u n i d e n t i f i e d  m e t a l l i c  p a r t i c l e s .  

Va r i an t  7 temper c o n s i s t s  a lmost  e n t i r e l y  of blocky wh i t e  
q u a r t z  c r y s t a l s  occu r r ing  i n  exces s ive  amounts, and smal l  
b lack  b i o t i t e  o r  hornblend o c c u r r i n g  i n  lesser amounts. 

Varieties of  E l  Paso and Jornada  Brown were included i n  t h e  2 o t a l  sample. 

1. Jornada (A.D. 900-1350) represen ted  by 22.6% of  t h e  combined 
sample. Type is  c h a r a c t e r i z e d  by one o r  more po l i shed  su r f aces .  
Th i s  c l a s s  was l i m i t e d  t o  undecorated and un tex tu red  sherds .  

2. Jornada (no  d a t e )  r ep re sen t ed  by .54% o f  t h e  combined 
sample. Type is b a s i c a l l y  Jornada Brown w i t h  d e c o r a t i v e  i n c i s i n g .  

3. Jornada (no  d a t e )  r ep re sen t ed  by .54% of t h e  combined 
sample. Dis t inguished  by t h e  presence of  b lack  minera l  p a i n t  on a 
po l i shed  brownware su r f ace .  

4. El Paso Brown (A.D. 900-1350) r ep re sen t ed  by 5.4% of t h e  combined 
sample. Dis t inguished  from Jornada Brown by t h e  absence o f  s u r f a c e  
po l i sh .  



Table  A2.1 (cont inued)  
Ceramic Analysis  Format 

Column Number 

5 8 Temper 
0 
1  

A t t r i b u t e  

Not observed 
Large blocky q u a r t z  c r y s t a l s ,  smokey 
gray  rounded c r y s t a l s ,  poss ib ly  Fe ldspar ,  
small black c r y s t a l s  
Large blocky wh i t e  q u a r t z  c r y s t a l s ,  small 
b lack  c r y s t a l s  
Large blocky wh i t e  c r y s t a l s ,  blocky r edd i sh  
i n c l u s i o n s ,  smal l  black c r y s t a l s  
Small blocky wh i t e  q u a r t z  c r y s t a l s ,  
numerous small black i n c l u s i o n s  
Small  blocky wh i t e  q u a r t z  c r y s t a l s ,  l a r g e  
semi-rounded gray rock 
Large blocky wh i t e  qua r t z  c r y s t a l s ,  s m a l l  
m e t a l l i c  p a r t i c l e s  
Excessive amounts o f  l a r g e  blocky q u a r t z  
c r y s t a l s ,  smal l  b lack i n c l u s i o n s  
Numerous small grey/black semi-rounded 
rock p a r t i c l e s ,  occas iona l  small wh i t e  
q u a r t z  c r y s t a l s  

Jornada Brown 
Roswell Brown 
San Andres Red-on-terra c o t t a  
Chupadero Black-on-white 
South Pecos Brown 
Chupadero Whiteware 
Corrugated Jornada 
Jornada Black-on-brown 
E l  Paso Brown 



Table A2.2 (cont inued)  
Temper Groupings 

TEMPER GROUP 3 Roswell Brownware (A.D. 1100-1250+) 
( J e l i n e k  1967 1 

P a s t e  
C h a r a c t e r i s t i c s :  Sof t  g r a n u l a r  and f r i a b l e  u s u a l l y  choco la t e  brown w i t h  

dark c o l o r s  f r e q u e n t l y  occurr ing.  Most d i s t i n c t i v e  o f  
Roswell Brown p a s t e  i s  t h e  d i s t r i b u t i o n  o f  temper p a r t i -  
cles which are c h a r a c t e r i z e d  by a h igh  percentage  of  
excep t iona l ly  f i n e  p a r t i c l e s  w i t h  a few l a r g e r  f ragments  
d i s t r i b u t e d  th rough t h e  pas te .  

Rock Composition: Var ian t  3 temper c o n s i s t s  predominately of  w h i t e  q u a r t z  
occu r r ing  i n  l a r g e  blocky c r y s t a l s .  Fe ldspa r s  are 
secondary t o  q u a r t z  i n  dominance. Burns (1977) 
i d e n t i f i e d  t h e s e  p a r t i c l e s  as potassium f e l d s p a r s  which 
are c h a r . a c t e r i s t i c a l 1 y  orange-red. A m ix tu re  o f  
microc l ine ,  p e r t h i t e  and o r t h o c l a s e  is  common. No 
p l a g i o c l a s e  p a r t i c l e s  occur.  Small b lack  b i o t i t e  o r  
hornblend c r y s t a l s  are a l s o  p re sen t  i n  small q u a n t i t i e s .  

Two ceramic t y p e s  e x h i b i t i n g  temper c h a r a c t e r i s t i c  o f  Temper Group 3 were 
p re sen t  i n  t h e  combined sample. 

1. Roswell Brown (A.D. 1100-1250+) r ep re sen t ed  by 16.7% o f  t h e  combined 
sample. Charac te r ized  by g e n e r a l l y  well smoothed o r  po l i shed  
su r f aces .  

2. Jornada  Brown (A.D. 900-1350) r ep re sen t ed  by 22% o f  t h e  combined 
sample. Type is c h a r a c t e r i z e d  by one o r  more po l i shed  su r f aces .  
This  c l a s s  i s  l i m i t e d  t o  undecorated and untex tured  sherds .  

TEMPER GROUP 4 Chupadero Black-on-white (A.D. 950-1550) 
( B r e t e r n i t z  1966 :72; Hayes n. d. :16; Corley 1965:36; Mera 
1935:29) 

P a s t e  
C h a r a c t e r i s t i c s :  Very f i n e  g ra ined  hard p a s t e  c h a r a c t e r i s t i c a l l y  l i g h t  

g ray  i n  co lor .  Tempering p a r t i c l e s  are g e n e r a l l y  small 
and uniform i n  s i z e .  

Rock Type: Andesi t i c  

Rock Composition: Var ian t  4 temper is  c h a r a c t e r i z e d  by f i n e  gra ined  wh i t e  
q u a r t z  c r y s t a l s  and black b i o t i t e  o r  hornblend c r y s t a l s  
occu r r ing  i n  r e l a t i v e l y  equa l  p ropor t ions .  

Var ian t  9 temper is  c h a r a c t e r i z e d  by b lack  b i o t i t e  o r  
hornblend c r y s t a l s  occu r r ing  i n  a s l i g h t l y  h ighe r  fre- 
quency than  t h e  f ine-gra ined  wh i t e  q u a r t z  c r y s t a l s .  



T a b l e  h2.z tconclnuaur 
Temper Groupings 

5. Jornada  Brown CorrunateQ (no d a t e )  o c c u r r i n g  i n  t h e  t o t a l  c o l l e c t i o n  
o n l y  one  time making up .54% o f  t h e  combined  collection.^ 

6. Sari (A.D. 1100-1350) represen ted  by 3.8% o f  
t h e  combined sample. Charac te r ized  by a red  pigment wash pa in t ed  i n  
broad red  l i n e s  over  a t e r r a c o t t a  su r f ace .  

TEMPER GROUP 2 South (A.D. 900-1350) 
( J e l i n e k  1967; Runyan and Hedrick 1973; Human Systems 
Research 1973 ; Mera and S t a l l i n g s  1931 1. 

P a s t e  
C h a r a c t e r i s t i c s :  Ranges from s o f t ,  g r a n u l a r ,  and f r i a b l e  t o  f a i r l y  hard 

and homogenous. South Pecos Brown is cha rac t e r i z ed  by a 
t a n  p a s t e  and s u r f a c e  c o l o r  bu t  may occa s iona l l y  range t o  
da rk  brown. Dark o r  l i g h t  g r ay  c o r e s  a r e  f requen t  i n  
South Pecos Brown. 

Rock Type: The tempering m a t e r i a l  used i n  South Pecos Brown was 
first descr ibed  by ( J e l i n e k  1967 :53). Pe t rographic  
a n a l y s i s  conducted by Burns i n d i c a t e s  i t  is probably an  
a n d e s i t e  porphyry. 

Rock Composition: Va r i an t  5 temper i s  predominately wh i t e  q u a r t z  occur r ing  
i n  l a r g e  blocky c r y s t a l s .  Semi-rounded gray  p a r t i c l e s  
occur  i n  s l i g h t l y  lower  f requenc ies .  Occasional smal l  
b lack b i o t i t e  o r  hornblend c r y s t a l s  are intermixed. 

Var ian t  8 temper c o n s i s t s  predominately o f  semi-rounded 
gray  p a r t i c l e s  w i t h  l a r g e  blocky wh i t e  q u a r t z  c r y s t a l s  
occu r r i ng  i n  s l i g h t l y  lower  f requenc ies ,  Occasional 
small black b i o t i t e  o r  hornblend c r y s t a l s  are intermixed. 
Burns 1977 i n d i c a t e s  t h e  g r ay  p a r t i c l e s  are l a r g e l y  
p r ag ioc l a se  f e l d s p a r s  ( e i t h e r  o l i g o c l a s e  o r  andesine)  
w i t h  microc l ine ,  p e r t h i t e ,  and o r t h o c l a s e  occur r ing  i n  
minor q u a l i t i e s .  

Two ceramic t y p e s  were p r e s e n t  which e x h i b i t e d  tempering m a t e r i a l  c h a r a c t e r i s -  
t i c  o f  Temper Group 2. 

1. South (most abundant between A.D. 900-1350) made up 3.2% 
o f  t h e  combined c o l l e c t i o n .  Dis t ingu ished  by a t a n  s u r f a c e  c o l o r  and 
pas te .  South Pecos Brown may g r ade  i n t o  Three Rivers  Red-on- 
t e r r a c o t t a  making them hard t o  d i s t i n g u i s h .  

2. San Andres Red-on-terracotta (A.  D. 1 100-1 350) represen ted  by 3.8% o f  
t h e  combined sample. Charac te r ized  by a r e d  pigment wash pa in ted  i n  
broad r ed  l i n e s  ove r  a T e r r a  c o t t a  su r f ace .  
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Two ceramic t y p e s  e x h i b i t i n g  temper c h a r a c t e r i s t i c s  o f  Temper Group 4 were 
p r e s e n t  i n  t h e  combined sample. 

1. C h u ~ a d e r o  Black-on-white (A.D. 950-1550) r e p r e s e n t e d  by 4.3% o f  t h e  
combined sample. C h a r a c t e r i z e d  by s c o r i n g  o r  s c r a p i n g  o f  undecorated 
s u r f a c e s  and d e s i g n s  which a r e  l a r g e l y  opposed ha tch ing  and s o l i d  
mot i f s .  

2. C h u ~ a d e r o  Whiteware (A.D. 950-1550) r e p r e s e n t e d  by 3.2% of t h e  
combined sample. C h a r a c t e r i z e d  by s c o r i n g  o r  s c r a p i n g  o f  undecorated 
s u r f a c e s  and t h e  p resence  o f  a t h i n  w h i t e  s l i p .  These s h e r d s  proba- 
b l y  r e p r e s e n t  t h e  unpa in ted  p o r t i o n s  o f  Chupadero Black-on-white 
v e s s e l s .  





Table A2.3 (cont inued)  
Ceramic A t t r i b u t e s  f o r  t h e  WIPP S i t e s  





Table  A2.3 (continues) 

Ceramic A t t r i b u t e s  f o r  t h e  WIPP S i t e s  
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Table A3.1 (continued 
Material Types 

Material  
Class  

Material  
T V D ~  

Cher t s  (continued) 

Gray c h e r t  - grading t o  rus ty  chalk metamorphic 
1 imestone 

White-tan banded c h e r t  
Gray c h e r t  - agatized l imestone 
Variegated c h e r t  - purples grays bluer whites red 
Jasper 
But terscotch  - purple banded c h e r t  

Chalcedonies 

White chalcedony 
White Chalcedony - t a n  t o  yellow inc lus ions  
White chalcedony - r u s t  inc lus ions  - r u s t  c o r t e x  
Brown chalcedony 
Orange-red chalcedony 

Q u a r t z i t e s  

Red q u a r t z i t e  sandstone 
Red q u a r t z i t e  - cobble 
White q u a r t z i t e  - cobble 
Purple q u a r t z i t e  - cobble 
Red q u a r t z i t e  - white t o  yellow banding 
Of f -whi t e  micro c r y s t a l l i n e  q u a r t z i t e  wi th  dark 

inc lus ions  
White q u a r t z i t e  - purple inc lus ions  
Yellow q u a r t z i t e  
Gray q u a r t z i t e  
Green q u a r t z i t e  
Hydrous quar t z  

Obsidian 

Smokey gray obs id ian  - t r ans lucen t  

Miscellaneous 

Fine-grained black b a s a l t  
Ogal la la  opal  
Welded t u f f  
Brown s i l i c i f i e d  wood 
Red s i l i c i f i e d  wood - O o l i t i c  inc lus ions  
Red-brown mudstone 



Appendix 3  

LITHICS ANALYTICAL FORMAT AND GLOSSARY OF TERMS 

The f o l l o w i n g  v a r i a b l e s  have been used t o  d i s c e r n  d i f f e r e n c e s  and s i m i l a r i t i e s  
i n  l i t h i c  r e d u c t i o n  s t r a t e g i e s  (Tab les  A3.1, A3.2, and A3.3). 

Provenience 

A l l  a r t i f a c t s  were l o c a t e d  h o r i z o n t a l l y  by one meter  g r i d  u n i t s  and v e r t i c a l l y  
by 10 cm l e v e l s .  

Dimensions 

A r t i f a c t  l e n g t h  was measured i n  millimeters a l o n g  t h e  p rox imal /d i s ta l  a x i s .  
Width was recorded  i n  millimeters a t  t h e  w i d e s t  d i s t a n c e  between both  lateral 
margins a l o n g  a n  a x i s  p e r p e n d i c u l a r  t o  t h e  p r o x i m a l / d i s t a l  ax i s .  Thickness  was 
recorded a s  t h e  maximum d i s t a n c e  between t h e  d o r s a l  and v e n t r a l  su r face .  

Material T v ~ e  ( s e e  Tab le  A3.1) 

Tab le  A3.1 
Material Types 

Material 
Class 

M a t e r i a l  
Type 

Gray-brown c h e r t  - sometimes banded orange - red  c o r t e x  
Red c h e r t  
B u t t e r s c o t c h  c h e r t  
White c h e r t  
White c h e r t  w i t h  p u r p l e  t o  r e d  i n c l u s i o n s  - macro 

c r y s t a l l i n e  
Gray c h e r t  - pebble  o r  cobb le  
Black c h e r t  - pebble  
Olive-brown c h e r t  
O o l i t i c  c h e r t  - pink t o  p u r p l e  s p o t t e d  
F o s s i l i f e r o u s  w h i t e  c h e r t  
F o s s i l i f e r o u s  g r a y  c h e r t  
White c h e r t  - waxy l u s t e r  
Rose-red c h e r t  - macro c r y s t a l l i n e  grading t o  f i n e  
g r a i n e d  

Gray banded c h e r t  
S l a t e  g r a y  c h e r t  



"Parent  material p r i o r  t o  its u s e  o r  p r e p a r a t i o n  as a c o r e  e x h i b i t  a c o r t e x '  on  
its o u t  s u r f a c e .  Th i s  c o r t e x  is o f t e n  a d i f f e r e n t  c o l o r  and t e x t u r e  t h a n  t h e  
unde r ly ing  material composing t h e  i n t e r i o r  o f  t h e  p a r e n t  material and i s  
produced as a f u n c t i o n  o f  wea ther ing  th rough  g e o l o g i c a l  time p roces sn  (Chapman 
1973:3). Accepted convent ion  i n  t h e  a r c h a e o l o g i c a l  l i t e r a t u r e  is t o  u s e  c o r t e x  
as t h e  m i t i g a t i n g  f a c t o r  f o r  s e l e c t i n g  f l a k e  t y p e s  - primary,  secondary ,  and 
t e r t i a r y .  

w e  and F l a k e  T v ~ e g  

A f l a k e  is de f ined  as a p i e c e  o f  l i t h i c  material removed from a larger mass o f  
a p a r e n t  material by a p p l i c a t i o n  o f  human f o r c e  and r e t a i n s  c e r t a i n  c h a r a c t e r -  
istics. The minimum q u a l i f i e r s  f o r  f l a k e  s t a t u s  are t h e  p r e sence  o f  a p l a t fo rm  
o r  p la t fo rm remnant and/or  a bu lb  o f  f o r c e  a t  one  end and t h e  p r e sence  of a 
d o r s a l  and v e n t r a l  s u r f a c e  w i t h  a d i s t a l  t e rmina t i on .  The v e n t r a l  s u r f a c e  is a 
r e s u l t  o f  a f r a c t u r e  t h a t  is c r e a t e d  by o s c i l l a t i o n  i n  t h e  i n t e r n a l  s t r u c t u r e  
o f  t h e  p a r e n t  material th rough  t h e  a p p l i c a t i o n  o f  f o r c e  t o  t h e  s t r i k i n g  p l a t -  
form. The a n a l y s i s  was set up t o  d i s c r i m i n a t e  between f l a k e  t y p e s  o n  t h e  b a s i s  
o f  a t t r i b u t e s  t h a t  e ach  i n d i v i d u a l  f l a k e  d i sp l ayed .  

Core  stage f l a k e s  were d i f f e r e n t i a t e d  by t h e  amount o f  c o r t e x  t h a t  t h e  d o r s a l  
and p l a t fo rm  s u r f a c e s  d i sp l ayed .  Primary f l a k e s  d i s p l a y e d  up  t o  1001 o f  c o r t e x  
on  t h e  d o r s a l  and p l a t fo rm  su r f ace .  Secondary f l a k e s  were d i f f e r e n t i a t e d  on  
t h e  b a s i s  o f  s i z e  coupled w i t h  c o r t e x  on  t h e  pla t form.  T e r t i a r y  f l a k e s  w i l l  
d i s p l a y  no c o r t e x  o n  e i t h e r  t h e  p l a t fo rm  o r  d o r s a l  s u r f a c e .  

Blades  are s p e c i a l i z e d  f l a k e s  w i t h  p a r a l l e l  o r  s u b p a r a l l e l  lateral  edges ,  t h e  
l e n g t h  be ing  more t h a n  tw ice  t h e  width.  C ros s  s e c t i o n s  i n c l u d e  plano-convex, 
t r i a n g u l a t e ,  sub - t r i angu l a t e ,  r e c t a n g u l a r ,  and t r a p e z o i d a l .  Some have more 
t h a n  two d o r s a l  crests o r  r i dges .  They are u s u a l l y  a s s o c i a t e d  w i t h  a prepared  
c o r e  and b l a d e  r e d u c t i o n  techn ique ,  n o t  a random f l a k e  ( C r a b t r e e  1966).  

The bu lb  o f  f o r c e  is l o c a t e d  d i r e c t l y  below t h e  s t r i k i n g  p l a t fo rm  and can  be 
i d e n t i f i e d  as a semi-spher ical  bump. The bu lb  o f  f o r c e  is c r e a t e d  by t h e  
largest o s c i l l a t i o n  r e s u l t i n g  from t h e  a p p l i c a t i o n  o f  f o r c e  t o  s t r i k i n g  
pla t form.  

The bu lb  of f o r c e  may o r  may no t  be accompanied by r i p p l e s  t h a t  r a d i a t e  outward 
from t h e  b u l b  a c r o s s  t h e  v e n t r a l  su r f ace .  These r i p p l e s  are c r e a t e d  when t h e  
shock waves t r a v e l  through t h e  material i n  s u c c e s s i v e l y  smaller o s c i l l a t i o n s  
similar t o  water r i p p l e s .  The presence  o r  absence  of t h e s e  r i p p l e s  a r e  
d i c t a t e d  i n  p a r t  by t h e  i n t e r n a l  morphology o f  t h e  p a r e n t  material and t h e  
amount and a n g l e  o f  f o r c e  a p p l i e d  t o  t h e  s t r i k i n g  p la t fo rm.  

Cores  : 

The first s t a g e  of l i t h i c  manufacture  is t h e  s e l e c t i o n  o f  a p i e c e  o f  raw 
material f o r  modi f ica t ion .  I n  t h e  c a s e  o f  kna3ped s t o n e  a r t i f a c t s ,  t h i s  p i ece  



Table  A3.2 
Whole F l a k e  Coding Format 

I tem 
S i t e  number 
H o r i z o n t a l  p roven ience  
Lev el 
V e r t i c a l  p roven ience  - t o p  and bottom 
A r t i f a c t  number 
Material t y p e  
F l a k e  c o n d i t i o n  
Length 
Width 
Thickness  

F l a k e  type :  1 = c o r e  f l a k e ,  2 = b i f a c e  f l a k e ,  3 = blade  

Core s t a g e :  1 = primary,  2 = secondary,  3 = t e r t i a r y  

B i f  a c e  : 1 = b i f a c e  t h i n n i n g ,  2 = r e t o u c h  

P la t fo rm a n g l e  

P la t fo rm type:  1 = c o r t i c a l ,  2 = c o r t i c a l  ground, 3 = facet, 
4 = f a c e t  ground* 5 = m u l t i f a c e t *  6 = s u l t i f a c e t  
ground, 7 = crushed 

Edge c o n d i t i o n :  1 = non-specif ic ,  2 = use/wear, 3 = none p r e s e n t  

Heat t r e a t m e n t :  1 = p r e s e n t ,  2 = a b s e n t  

Terminat ion:  1 = f e a t h e r ,  2 = hinge,  3 = o u t r e p a s s e f  

Tab le  A3.3 
F l a k e  Fragment Coding Format 

Item 
S i t e  number 
H o r i z o n t a l  p roven ience  
Level  
Vertical provenience - t o p  and bottom 
M a t e r i a l  t y p e  
Heat t r e a t m e n t :  1 = p r e s e n t *  2 = a b s e n t  
Cortex:  1 = p r e s e n t ,  2 = a b s e n t  



Platform ann leg  were t aken  by measuring t h e  pe rpend icu l a r  ang le s  between t h e  
platform and t h e  d o r s a l  su r f ace .  These a n g l e s  were t aken  i n  o r d e r  t o  f i n d  any 
p a t t e r n s  t h a t  may exist when comparing c o r e  r e d u c t i o n  f l a k e s  w i t h  b i f a c e  
f l akes .  Observa t ions  o f  such  t echno log ica l  a t t r i b u t e s  may provide  v a l u a b l e  
i n s i g h t  i n t o  which r e d u c t i o n  technology was be ing  u t i l i z e d  and i ts  p o s s i b l e  
t r a j e c t o r y .  If ou r  hypo thes i s  t h a t  t h e s e  c u l t u r e s  were u s i n g  a co re / f l ake  
technology is c o r r e c t  t h e r e  should be a d i s c e r n i b l e  d i f f e r e n c e  i n  p la t form 
a n g l e s  of  c o r e  f l a k e s  and b i f a c e  t h i n n i n g  f l a k e s .  The measurements were taken  
t o  t h e  n e a r e s t  degree.  

P l a t f  orrn T v D ~ ~  

A p l a t f o r m  i s  de f ined  as any s u r f a c e  a r e a  r e c e i v i n g  t h e  f o r c e  necessary  t o  
remove f l a k e s  from a core.  It must be po in ted  o u t  t h a t  t h e r e  is an  i n h e r e n t  
b i a s  i n  d e a l i n g  w i t h  p la t form c h a r a c t e r i s t i c s  s i n c e  on ly  a remnant o f  t h e  
p la t form u s u a l l y  remains i n t a c t  on t h e  f l ake .  A p la t fo rm can  e i t h e r  be n a t u r a l  
o r  prepared. 

Platform a t t r i b u t e s  may be used t o  i n f e r  d i f f e r i n g  l e v e l s  o f  energy i n p u t  
i nves t ed  i n  t h e  p roces s  of  producing l i t h i c  a r t i f a c t s .  A n a t u r a l  p la t form 
refers t o  t h e  n a t u r a l  s t a t e  of  t h e  pa ren t  material s u r f a c e  and r e p r e s e n t s  t h e  
lowes t  l e v e l  o f  energy inpu t .  A prepared p la t form is c r e a t e d  when t h e  s t r i k i n g  
s u r f a c e  h a s  been a l t e r e d  by human a c t i v i t y ,  e.g.. g r ind ing ,  f a c e t i n g ,  o r  
f l a k i n g ;  and r e p r e s e n t s  t h e  h i g h e s t  l e v e l  o f  energy investment.  

Platform p r e p a r a t i o n  is  u s u a l l y  performed t o  i n c r e a s e  c o n t r o l  ove r  t h e  s i z e  and 
shape of  t h e  p r o s p e c t i v e  f l a k e .  P a t t e r n i n g  i n  p la t form p repa ra t i on  should be a 
d i r e c t  r e f l e c t i o n  of  consc ious  behavior on  t h e  p a r t  o f  t h e  knapper i n  o r d e r  t o  
produce f l a k e s  of a preconceived shape. 

For t h e  purposes  of t h i s  a n a l y s i s  p la t form t y p e s  were c l a s s i f i e d  by t h e  t ype  of  
p r epa ra t i on  p re sen t .  

1. S t r i k i n n  ~ l a t f o r m  - The f l a k e  platform is a remnant of  t h e  o r i g i n a l  
s u r f a c e  of  t h e  core .  Seve ra l  p la t form a t t r i b u t e s  w i l l  be monitored i n  
o rde r  t o  provide  nominal d a t a  concerning t h e  s t a g e  i n  t h e  r educ t ion  
sequence t h a t  a f l a k e  was produced. If t h e  f l a k e  h a s  been detached from a 
p la t form t h a t  had no t  been prepared i n  any manner and is covered w i t h  
c o r t e x  t h e  p la t form w i l l  be termed c o r t i c a l .  

2. A c o r t i c a l  ~ l a t f o r m  t h a t  i s  ground w i l l  be  termed a ground c o r t i c a l  
platform. 

3. Face t  ~ l a t f o r m s  a r e  de f ined  a s  n a t u r a l  o r  a r t i f i c i a l  s i n g l e  p lane  sur face .  

4. Face t  nround - same a s  above only  ground. 

5. Multifacet a r e  de f ined  a s  above except  t h e r e  is more t h a n  one 
plane,  mu l t i p l ane  s u r f a c e s  can be f l aked  o r  s tepped.  

6. Mul t i f ace t  nround - see above. 



o f  raw m a t e r i a l  i s  termed a D-. A c o r e  w i l l  d i s p l a y  a minimum number 
of  a t t r i b u t e s  such a s  n e g a t i v e  s c a r s  where f l a k e s  were removed and edges  o r  
p r o j e c t i o n s  t h a t  have been b a t t e r e d .  These edges  would s e r v e  as a s t r i k i n g  
p l a t f o r m  f o r  removal of a n o t h e r  f l a k e .  Cores  are d i f f e r e n t i a t e d  from a n g u l a r  
d e b r i s  by t h e  p resence  o f  a minimum of two complete  n e g a t i v e  s c a r s .  

The a t t r i b u t e s  measured o n  c o r e s  inc luded :  t o t a l  number of  p la t fo rms ,  coun t  of 
p l a t f o r m  t y p e s  ( c o r t i c a l ,  c o r t i c a l  ground, f a c e t ,  f a c e t  ground, m u l t i f a c e t ,  
m u l t i f a c e t  ground, and c rushed  [ f o r  d e f i n i t i o n  o f  t y p e s  see F i g u r e  A3.11) 
p e r c e n t a g e  o f  c o r t e x ,  p r e s e n c e ,  o r  absence  o f  wear,  material type ,  dimensions,  
and weight .  No primary c o r e s  were recovered  from any o f  t h e  t h r e e  sites. 

F o r  t h e  purpose  of o u r  a n a l y s i s  a secondarv c o r e  was d e f i n e d  as a l a r g e  
secondary f l a k e  t h a t  d i s p l a y e d  t h e  minimum number o f  a t t r i b u t e s  o f  any whole 
f l a k e .  A secondary c o r e  would be u t i l i z e d  a s  a t o o l  b lank t h a t  has  t h e  same 
g e n e r a l  o u t l i n e  as a f i n i s h e d  t o o l .  

B i f a c e  t h i n ~ i n a  f l a k e g  a r e  c h a r a c t e r i z e d  by b i d i r e c t i o n a l  f l a k e  s c a r s  on t h e  
d o r s a l  s u r f a c e .  P la t fo rm p r e p a r a t i o n  is  u s u a l l y  p r e s e n t  on b i f a c e  t h i n n i n g  
f l a k e s ,  however, much o f  t h e  t ime  t h e  p l a t f o r m  t y p e  h a s  u s u a l l y  been obscured 
by c r u s h i n g  d u r i n g  t h e  manufac tu r ing  procedure.  

B i f a c e  r e t o u c h  f l a k e g  a r e  c h a r a c t e r i z e d  by t h e  a t t r i b u t e s  monitored on t h e  
p l a t f o r m  a r e a  and t h e  p r e s e n c e  o f  d o r s a l  f l a k e  s c a r s .  T h i s  f l a k e  t y p e  is 
d i f f i c u l t  t o  recognize  s i n c e  t h e  p l a t f o r m  is u s u a l l y  crushed when t h e  f l a k e  is 
removed. Retouch f l a k e s  a r e  c o n c e n t r a t e d  on t h e  edge margin and never  c a r r y  
more t h a n  one- th i rd  a c r o s s  t h e  f a c e  o f  a n  a r t i f a c t  a s  opposed t o  b i f a c e  f a c e  
t h i n n i n g  f l a k e s  t h a t  c a r r y  more t h a n  one- th i rd  a c r o s s  t h e  wid th  o f  t h e  f a c e  of  
t h e  a r t i f a c t .  

A f l a k e  f ranment  is  a p i e c e  o f  chipped s t o n e  m a t e r i a l  l a c k i n g  a p la t fo rm and/or 
b u l b  o f  f o r c e  and/or  a normal d i s t a l  t e r m i n a t i o n .  

Annular d e b r i s  is  d e f i n e d  a s  a p i e c e  o f  l i t h i c  m a t e r i a l  t h a t  can e x h i b i t  r i n g s  
o f  f o r c e ,  p o r t i o n s  o f  a bu lb  and a smooth v e n t r a l  s u r f a c e .  Angular d e b r i s  may 
e x h i b i t  e i t h e r  one o r  more fragmented s c a r s ,  s h a t t e r  cones ,  o r  s t r a y  l i n e s  of 
f o r c e  which are i n d i c a t i v e  o f  i n t e n t i o n a l  human a l t e r a t i o n  of a l i t h i c  m a t e r i a l  
(Gomalak and Heinsch 1982). Angular d e b r i s  l a c k  f l a k e  morphology and a r e  
presumed a s s o c i a t e d  w i t h  primary s t a g e s  o f  reduc t ion .  

F l a k e  f ragments  and a n g u l a r  d e b r i s  were  on ly  monitored f o r  provenience,  
m a t e r i a l  type ,  p resence  o r  absence  o f  c o r t e x  and p resence  of absence of  h e a t  
t r e a t m e n t .  It was f e l t  t h a t  w i t h  on ly  p a r t  o f  t h e  f l a k e  p r e s e n t  t h a t  we could  
n o t  show e x a c t l y  which v a r i a b l e s  were missing.  T h e r e f o r e  we could n o t  p l a c e  
them i n t o  a p a r t i c u l a r  s t a g e  o f  manufacture  w i t h o u t  u n c e r t a i n t y .  Informaticjn 
can  sti l l  be der ived  concern ing  m a t e r i a l  t y p e  s o u r c e  l o c a t i o n ,  p r e f e r e n c e  of 
m a t e r i a l  s e l e c t i o n  by d e n s i t y  r a t i o s  and in format ion  concern ing  t h e  d i s t a n c e  
decay model by t h e  p resence  o f  c o r t e x .  
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7. Crushed ~ l a t f o r m g  - This  platform type was e s t ab l i shed  t o  ca tegor ize  a l l  
p i eces  of  deb i t age  c l a s s i f i e d  a s  whole f l a k e s  but which l ack  platform 
a t t r i b u t e s .  I n  many cases  t h e  platform is almost completely o b l i t e r a t e d  
due t o  c rushing  when t h e  f l a k e  is detached from t h e  core. 

Edge cond i t i on  refers t o  damage along t h e  l a t e r a l  margins of a  whole f l ake .  
The c a t e g o r i e s  monitored were: 

1.  Non-specific damage r e f e r s  t o  t h a t  which could have been caused by 
environmental processes  o r  use  wear but which cannot be quant i f ied .  

2. Use wear refers t o  damage t h a t  was c rea t ed  through use of t h e  f l a k e  o r  
t o o l .  No a t tempt  was made t o  d i s t i n g u i s h  d i f f e r e n t  types  of use wear. 

A l l  l a t e r a l  margins were examined under a  10X - 4OX stereoscope f o r  t r a c e s  of  
use  wear. However every f l a k e  examined had ex tens ive  edge damage and could not  
be q u a n t i f i e d  a s  t o  whether i t  was use wear o r  non-specific damage. Therefore 
i n t e r p r e t a t i o n  of  a c t i v i t i e s  and use  wear a r e  v i r t u a l l y  impossible f o r  sites i n  
t h e  r eg ions  because of  t h e  v a r i e t y  of uncontrol led,  i n t e r r e l a t e d ,  dev ia t ion  
ampli.fying process  p re sen t  i n  t h i s  environment, i .e. ,  sand b l a s t i n g  and 
tumbling (Shel ley  and Nia ls  1983). 

Heat t rea tment  was monitored i n  o rde r  t o  see i f  t h e r e  was any d i f f e r e n t i a l  
t rea tment  i n  ma te r i a l  type prepara t ion .  The a t t r i b u t e  was measured on t h e  
b a s i s  of presence of  absence. 

Termination 

Flake te rmina t ion  was recorded i n  o rde r  t o  e s t a b l i s h  a r a t i o  of mistakes t h a t  
can happen wi th in  any given assemblage. A fea thered  terminat ion is a  proper 
end t o  a f l ake .  A hinne ( an  abrupt  te rmina t ion)  o r  an outrepasse '  (an  over  
s h o t )  a r e  mistakes.  
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E H  LEVEL 

1 2 5  4 
1 2 5  5  
1 2 5  6  
1 2 5  6 
1 2 5  7  
1 1  1  0  
1 1 2  0  
1 0 6  0  
1 1  1  0  
1 6 3  0  
1 0 8  0  
1 0 8  0  
1 1 1  1  
1 1 1  1  
1 1 2  0  
1 1 2  1  
1 1 2  1  
1 1 2  1  

1 1 3  0  
1 2 3  0  
1 2 3  0  
1 0 6  0  
1 0 3  0  
1 0 4  0  

HATTY PE 

1 3  
15 
2  2  
2 2  

7  
2  6  
1 5  
17 
1 2  
1 2  
13  
16 
15 
17 

3  
16 
30 

8  

8  
6  

11 
14 
18  
8  

LIST OF WHOLE FLAKE ATTRIBUTES FOR ENH 1 0 2 2 2  

CLASS C O N D  LENGTH WIDTH 

B  1  2 8  22 
L  1  1 2  1 0  
0 1  2  5  2  7  
0 1  9  11 
E  1  5  9 2  6  
B 1  6  4  
L  1  8  8 
B  1  2  7  4  0  
F 1  8  7  
F  1  1 3  17 
B  1  3  0  23  
H 1  3  0  16 
L  1  18  14 
B 1  9  9 
D 1  5  4  
H 1  1 3  1 0  
C  1  2  2  1 5  
F  1  16 8  
F  1 14 24 
B 1  2  7  28  
B 1  18  1 5  
C  1  17 8  
A 1  23  11  
F  1  19 1 8  

THICK 

1 0  
2  
4  
2  

1 0  
1  
1  

1 2  
2  
4  

1 0  
5 
7  
1  
1  
3  
3  
2  
5  

1 0  
4  
1  
2  
3  

CORE BIFACE 

1  
1  
1  
2  

1  
2  
2 ; 
2  
2  

1  
2  
3  

2  
2  
2  
1  
1  
1  

1  
2  

1  
1  
1  

PANCLE PTXPE HEAT TERM 

7  0  3  2  1  
3  1  S 1  1  
7  0  4  2  1  
5  5  3  2  1  
9 3  1  2  1  

0  2  1  
0  2  1  

7  7  ; 2  1  
5 5  2  1  

0  1  1  
9  3  1  2  1  
7  6  5  2  2  
5  0  4 2  1  

0  2  1  
0  4  2  1  

5  9  4 2  1  
6 3  3  2  1  
8 4  4  2  2  
0  5  2  2  
0  1  2  1  

6  1  3  2  2  
6 1  3  2  1  
7  3  4  2  1  

0  2  1  

d 
C u 
t-' 
(D 

0 
0 

5 
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L I S T  O F  WHOLE F L A K E  A T T R I B U T E S  F O R . E N H  10230  

L E V E L  V T O P  V B O T  H A T T Y P E  C L A S S  COND L E N G T H  W I D T H  T H I C K  C O R E  B I F A C E  P A N C L E  P T I P E  H E A T  TERM 



LIST OF WHOLE FLAKE ATTRIBUTES FOR ENM 1 0 2 3 0  

NS EW LEVEL VTOP VBOT MATTYPE CLASS C O N D  LENGTH WIDTH THICK CORE 

2  9  J 9  7  1  
3 0  G 1  1 0  1 0  3  3 
3  5  1  8  8  4  3  
15 L  1  1 8  1 0  2  
22 0  1  26 16 4  
12 F 1  11 4  2  
2  2  0  1  23  14 7  i 
3  2 I  1  11  10 2  
3  3  I 2  4  3 3  8 ; 

8  F 1  4  0  2  3  3  
15 L  1  10 6  1  
1 5  L  1  11  8 2  

2  B 2  1  8 14 i 
3  6  0  1  15 20 3  
1 2  F 1  1 0  9  3  
2  8 G 1  1 8  14 6  ; 
1 2  F  1  1 5  2  4  4  

8 F  1  8  16 3  
8 F  1  7  5 1  
8 F  1  11 8  2  
8 F  1  2  4  1 2  3  

15 L  1  9  9 1  
6 B  1  2  4  1 2  6  i 

14 C  1  1 2  1 0  2  1  
15 L  1  1 5  7  2  
22 0  1  14 9  1  
22 0  1  6  2  5  0  1 3  1  

8 F 1  1 8  1 0  2  
8  F 1  1 5  2 0  4  

19 C 1  1 3  1 8  14 ; 
6 B  1  19 2  6  5 
8  F 1  7  5 1  

30  G 1  2  1  1 8  3  
8  . Q 1  6 1 3  4 

2  8  G 1  9  7 a 
2  8  0 1  1 2  7  2  
17 B  17 2  2  8  i 
2  2  0 11 5 2  
1 5  L 2  2  2 0  5 3  
1 5  L 1  1 3  1 2  5 
3  1  B 1  29 1 3  4  
3  7  J 1  39 3  5 8  ; 
96 B  1  2 0  1 4  4 2  

8  P 1  8  1 3  2  
13  B  1  19 11  4 
3  0  0 1  1 8  1 0  6 
1 2  P 1  7  1 0  2  

8  F  1  11 6  4 i 
3  0  0 1  1 0  1 3  4  2  
19 C 1  6 4 1  

2  B  1  7  5 1  
1 2  P 1  7  8  1  
1 2  P 1  1 2  17 2  

8  P 1  11 7  1  
1 2  P 1  6 4 1  
3  0  0 1  2  9  2  5 11  1  

BIFACE PANCLE PTYPE HEAT TERM 

1  6  5  4  2  1  
8  9  5  2  1  
9  0  1  2  1  

1  6  7  4  1  1  
1  7  2  1  
1  5  9  4  2  1  

9  5 1  2 1  
1  7  2  1  

8 0  5 2  1  
1  7  3  4  1  1  
2 5  8 7  2  1  
2  7  1  6  2  2 

1  7  4 1  2 
1  7  0  4  2  1  
1  6 9  3  2  1  

6  0  1  2  1  
1  7  2  3  2  1 
1  7  7  6  1  1  
1  6 0  5  2  1  
1  7  0  4  2  1  
1  8 3  5  2  1  
2  8  0  7  2  1  

7  2  1  
6  3  5  2  1 

1  6  2  5  2  1  
1  7  1  3  2 3  

7  5  4  2 3  
1  6 i  4  2 1  
1  7  2 1  

2 2  
1  i 2  1  
1  7  2 1  
1  7  2  1  
1  7  5  4 2  1  
1  2  1  
1  6  0  3  2  1  

8  3  4 2  2  
1  6 3  3  2  1  

7  1  6 2  1  
1  7  0  5 1  2  

8  4 3  2  1  
6  5 5 2  1  
7  0  4 2  1  

1  6 8  4 2  1  
1  8  3  2  1  
1  7  2 1  
1  6  6  4 2  2  

7  0  4 1  2  
6 7  1  2  2  

1  6  8  6  2  2  
1  6  5 3  1  1  
1  6  4 5 2  1  
1  7  8  5 2  1  
1  7  2  1  
2  7  2  1  

1 0 2  5 2  1  



L I S T  OP WHOLE F L A K E  A T T R I B U T E S  F O R  ENH 10418 

L E V E L  

2 
2 
2 
5 
2 
3 
4 
4 

; 
4 
3 
2 

; 
4 
3 
2 
2 
1 
4 
3 
3 
6 
3 
4 
3 
3 
3 
7 
2 
4 
3 
2 
1 
2 
3 

2 
2 
4 
4 

3  
2 
2 
2 
2 
4 

; 
2 
3 

VTOP 

10030  
10030 
10030 
10051 
10074 
1007 1 
1006 1 
10061  

10051  
10061 
10071 
10095 

10111  
10091 
10021 

10024 
10034 

9587 
10017 
10017 
10082 
10017 
10022 
1004 1 
1004 1 
10034 
10110 
10042 
10022  
10041 
1005 1 

9962  
9952  

10067 

9954  
9950  

10057 
10067 

10033 
10042  
10042 
10046 
10089 
10069 

1001 9 
10037 
10037 

K A T T r P E  C L A S S  COND LENGTH WIDTH THICK CORE B I F A C E  PAHGLE P T Y P E  HEAT TERM 



LEVEL VTOP 

L I S T  OF WHOLE FLAKE ATTRIBUTES FOR ENM 1 0 2 3 0  

VBOT MATTYPE CLASS COND LENGTH 

10  
3 4 
1 0  
16 
9  

11 
1 2  
11 

7 
14 

8 
6 
5  
6  
7 

2 3  
19  

1  
4  0  
1 1  
2 0  

WIDTH 

9  
20 
2  1  
2 2  

4  
1 8  
1 0  

9  
6  

14 
7  
4  
4 
4 
8 

17  
8 

1 0  
3  8 

9  
1 9  

THICK 

2  
9  
3 
8 
3 
3 
4  
3 
2  
3 
1  
1  
1  
1  
2  
3 
2  
2 

11 
3  
8 

CORE 

1  

; 

2  
2  

; 
1  

1  
3  
1  

BIFACE 

1  

1  

1  
1 

1  
1  
1  
2  
2 
2  
2  

1  

PANCLE 

4 6  
6 9  
6  9  

9  2  

6  2 
8 0  
7  1  
5  9  
6  1  
57  
5  9  
7  4  
9 9 '  

6  9  
6  4 
9 1 
8 4 

PTY PE 

4  
3 
3 

3 
3  
1  
3 
2  
6  
4  
4  
4  

1  

i 
1  
4  
3 

HEAT 

2  
2  
2  
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
1  
2  
2  
2  
2  
2  
2  

TERM 

1  
1 
1 
2 
1  
1  
1  
1  
1  
1  
1  
1 
1  
1  
1  
1 
1  
1  
1  
1  
2  



Table  A3.7 

L I S T  OP 

LEVEL 

FLAKE FRAGMENT A T T R I B U T E S  FOR EHH 1 0 2 2 2  

VTOP V B ~ T  HATTYPE C L A S S  COND HEAT CORTEX 



L I S T  OF WHOLE FLAKE ATTRIBUTES FOR ENH 1 0 9 1 8  

MATTIPE CLASS COND LENOTII WIDTH THICK CORE BIFACE PANGLE NS EM LEVEL VTOP 

1 0 0 4 8  
1 0 0 1 5  
1 0 0 3 9  
1 0 0 9 9  
1 0 0 8 9  
1 0 0 7 9  
1 0 1 2 5  
1 0 0 3 8  
1 0 0 3 0  
1 0 0 1 6  
1 0 0 4 5  
1 0 0 4 5  
7 6 0 5 9  
1 0 0 5 2  
1 0 0 4 9  
1 0 0 4 9  
1 0 0 4 9  

1 0 0 1 8  
101  01  
10184  
10184  
101  84 
10174  
10184  
1 0 1 8 4  
1 0 1 7 5  
1 0 0 5 6  
1 0 0 4 3  
1 0 0 4 9  
1 0 0 6 0  
1 0 0 4 8  
1 0 0 6 6  
1 0 0 7 6  

VBOT PTIPH HEAT TERM 



i l l  
111  
1 1 1  
111 
1 1 2  
1 1 2  
1 1 3  
1 0 3  
103  
107 
107 
108  
11  1 
11  1 
11  1 
11  1  
11  1  
1 1 2  
1 1 2  
1 1 2  
1 1 2  
114  
1 1 4  
1 2 3  
1 2 3  
1 0 3  
1 0 3  

9 8  

LIST OF 

LEVEL 

FLAKE FRAGMENT 

VTOP VBOT 

ATTRIBUTES FOR ENH 1 0 2 2 2  

HATTYPE CLASS C O N D  HEAT CORTEX 

2  
2  
2  
2  
2  
2  
2  
1  
2  
2  
1  
2  
2  
2  
2 
1  
1  
2  
1  
2  
2  
2 
2  
1 
2 
2  
1  
2  



Table A3.7 (continued) 

L I S T  O F  F L A K E  

L E V E L  VTOP VBOT H A T T Y P E  C L A S S  CORD HEAT CORTEX 



Table A3.8 (continued) 

LIST OF FLAKE FRACUENT ATTRIBUTES FOR ENH 1 0 2 3 0  

LEVEL VTOP VBOT HATTYPE C L A S S  COND HEAT CORTEX 

2 2 
2 1 
2 2 
2 1 
2 2 
2 2 
2 1 
2 2 
2 2 
2 1 
2 2 
2 2 
2 2 
2 2 
2 2 
2 1 
2 1 
2 2 
2 1 
2 2 
2 2 
2 2 
2 2 
2 1 
2 1 
2 2 
2 2 
2 1 
2 1 
2 1 
2 2 
2 1 
2 2 
2 2 
2 2 
2 2 
2 1 
2 2 
2 2 
2 2 



. I S T  O F  

L E V E L  

TaDle n5.0 
F L A K E  FRACHENT A T T R I B U T E S  

VTOP VBOT HATTYPE 

FOR E N H  1 0 2 3 0  

C L A S S  COWD HEAT CORTEX 



Table A3.8 (continued) 

L I S T  O F  F L A K E  F R A G M E N T  A T T R I B U T E S  F O R  E N H  10230 

L E V  E L  V T O P  V B O T  M A T T Y P E  C L A S S  COND H E A T  C O R T E X  

6  8 2  2  1 2  
2  8  C  2 2  1 

8  F 2  2  2  
3 0 c 2  2  1  
3  0 C 2  2  2  
3  0 C 2  2  2  
3 1  B  2  2  2  

8  F  2  2  1 
1 2  F  2  2  2  

2  B  2  2  1  
2  8 2  2  2  

15 L  2  2  1  
8 F 2  2  2  
8 F 2  2  2  

1 2  F  2  2  2  
12  F 2  2  2  
12  F 2  2  2  
15 L  2  2  1  

1  B 2  2  1  
15 L  2  2  2  
3 1 B 2  - 2  2  
3 0 C 2  2  2  
1 2  F 2  2  2  
13 B 2  2  2  

3  D 2  2  2  
15 L  2  2  2  
2 2  0 2  2  2  
3 0 C 2  2  2  

2  B 2  2  2  
2  6  B 2  2  1  
2 8  C  2  2  2  
17 B 2  2  1  
15 L  2  2  2  
2  6  B 2  2  2  
3  4 I 2  2  2  
3  8  B 2  2  2  

1  B  2  2  1  
15 L  2  2  1  
3 1  B 2  2  2  
15 L  2  2  2  
3 9 C 2  2  1  
1 5  L  2  2  2  
14 C 2  2  2  

1  B 2  2  1  
8 F 2 2  1  

12 F 2  2  2  
8 F 2 2  1  

13 B 2  2  2  
8 F 2 2  2  
10 B  2  2  2  
1 5  L 2  2  2  
2  3 B - 2  2  2  
3  0 C 2  2  2  
3  0 C  2  2  2  
2 2  0 2  2  2  
12  F 2  2  2  
3 0 C  2  2  2  

8  F 2  2  2  
15 L 2  2  2  

8  F 2  2  1  
15 L 2  2  2  

2  B 2  2  2  
2  2  0 2  2  1  
22  0 7 2  2  
22  0 2  2  2  
13 B 2  2  2  

2  B 2  2  1 
13 B 2  2  1  
2 1 B 2  2  1  
26 B 2  2  1  
2  7 J 2  2  1  
22  0 2  2  2  
3  0 C  2  2  2  
3 0 C 2  2  2  
3 4  I 2  2  2  
3 0 C  2  2  1  



Table A3.8 (continued) 

L I S T  OP F L A K E  PRAGMENT A T T R I B U T E S  FOR ENM 1 0 2 3 0  

L E V E L  VTOP VBOT H A T T Y P E  C L A S S  COND HEAT 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CORTEX 

1  



Table A3.8 ( continued) 

L I S T  OF FLAKE FRAGMENT A T T R I B U T E S  FOR ENM 1 0 2 3 0  

L E V E L  V T O P  v B o r  U A T T I P E  CLASS C O W D  

2 2 0 2 
2 2 0 2 
2 2 0 2 
2 3 B 2 
2 8 G  2 
2 8 G 2 
3 1  B 2 
2 1  B  2 
22 0 2 
3 0  G 2 
13 B 2 
22 0  2 
3 8 B 2 

3 H 2 
1 2  P 2 
1 2  F  2 
1 2  F  2 
13 B 2 
22 0 2 
3 0  G 2 

6 B 2 
8 F  2 
8 F  2 

1 5  L 2 
15 L  2 
15 L  2 
22 0 2 
22 0 2 
23 B 2 
23 B  2 
3 0  G 2 
3 0  G 2 
3 1 B 2 
1 7  B 2 

HEAT 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2  
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 

CORTEX 

2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
1  
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1  
2  



Table A3.8 (continued) 

L I S T  O F  F L A K E  F R A C H E N T  A T T R I B U T E S  F O R  ENH 1 0 2 3 0  

L E V E L  V T O P  VBOT H A T T Y P E  C L A S S  COND H E A T  

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

C O R T E X  



Table A3.8 icontinueal 
LIST  OF FLAKE FRAGUENT ATTRIBUTES FOR ENH 10230 

LEVEL VTOP VBOT UAT?YPE C L A S S  COND HEAT CORTEX 



Table A3.8 (continued) 
L I S T  O F  F L A K E  F R A G M E N T  ATTRIBUTES FOR E N U  10230 

L E V E L  VTOP VBOT C L A S S  

C  
C 
0 
C 
C  
0 
L  
I 
B 
F 
P 
B 
P 
L  
B 
C 
B 
B 
L  
0 
C  
B 
F 
B 
0 
F 
P 
L  
F 
L  
F 
F 
P 
L  
I 
C 

COHD 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

H E A T  

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

C O R T E X  

2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 



Table. A3.8 (continued) 
L I S T  O F  F L A K E  F R A G H E N T  A T T R I B L J T E S  F O R  E N H  1 0 2 3 0  

L E V E L  V T O P  V B O T  H A T T Y P E  C L A S S  C O N D  H E A T  C O R T E X  



Table A3.8 (continued) 
LIST OF FLAKE FRAGMENT ATTRIBUTES ?OR ENU 10230  

LEVEL VTOP VBOT UATTTPE 

4 0  
8 

2 2  
2 
8 

3 0  
3 0  
2 2 
4 1  
2 6 

6 
8 
8 
1 

? 1 
8 
8 

CLASS 

C 
F 
0 
B 
F 
C 
C 
0 
C 
B 
B 
? 
P 
B 
C 
P 
P 

0  
F 
C 
F 
C 
B 
J 
B 
C 
F 
F 
H 
F 
B 
0 
B 
F 
B 
J 
F 
F 
B 
L 
L 
B 
C 
B 
F 
F 
J 
L 
C 
C 
B 
0 .  
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
L 
L 
L 
0 
B 
B 
C 
C 
c 
C 
B 
B 
F 
F 
F 
L 
B 

COND 

2 
2 
2  
2  
2  
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2  
2  
2 
2  
2  
2 
2 
2  
2  
2  
2  
2  
2 
2 
2 
2  
2 
2  
2 
2 
2 
2  
2  
2 
2 
2  
2  
2 
2  
2 
2 
2  
2  
2 
2  
2  
2  
2 
2  
2 
2 
2 
2 
2 
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2 
2  
2 
2 
2 
2  
2 

HEAT CORTEX 

2 , 2  
2  2 
2 2  
2 1  
2 2  
2 2 
2 2 
2 2 
2 2 
2 1 
2 2 
2 1 
2 1 
2 1  
2 2 
2 2 
2 2 

2 2 
2 2  
2  2 
2 1 
2  2  
2 2 
1 1  
2  2  
2 2  
2  2 
2  2  
2 2 
2  2  
2  2 
2  2 
2 2 
2  2  
2 2  
2  1  
2  2  
2  2  
2  2  
2  2 
2  2  
2  2  
2  2  
2  2 
2  2  
2  2  
2  2  
2  2 
2  2  
2 2 
2 2 
2  2 
2 2  
2 2  
2 2 
2  2  
2 2  
2  1  
2 2 
2  2 
2 2 
2 2 
2 2 
2 1 
2 2 
2 2 
2  1 
2 2 
2  2 
2 2 
2  2 
2 2 
2 2 
2 2 
2 2 
2 1  
2 2 
2  2 
2  2 
2  2 



Table A3.5 (continued] 
. I S T  O F  F L A K E  F R A C U E N T  A T T R I B U T E S  F O R  E N U  1 0 2 3 0  

L E V E L  V T O P  V B O T  U A T T Y P E  C L A S S  C O N 0  H E A T  C O R T E X  



Table A3.8 (cont inued)  
L I S T  O F  FLAKE FRAOHENT A T T R I B U T E S  FOR ENH 

L E V E L  VTOP VBOT HATTYPE C L A S S  

8 F 
3 1 B 
3 0 C  

8 F  
12 F  
15 L  
2 2  0  
28 C  

8 F  
15 L  
2 0 

4  1 c 
1 2  F  
16 I+ 
2 1 0 

2 0 
8 F 
8 F  
8 P 

15 L  
15 L  
7 5 L  
22 0 

8 F  
2 B 
3 D 
3 D 

12 F  
13 0 
3 2 I 

1 0 
12 F  
3 1 8 
1 2  F 
28 C  
12 F 
1 2  F 
1 2  F 
15 L  
2 1 0 
2 2  0 
22 0 
28 G 
28 C 
3 3 I 
15 L  
16 H  
3 3 I 

6 0 
1 2  7 
1 2  P 
12 F  
12 F  
28 C  
2 8 G 
3 0  C  
3 1 B 

8 F 
2 2  0 
2 2 0 
2 1 B 
1 2  F  
2 2  0 

8 F  
11 B  
1 2  F  
1 2  F  
1 4  C  
2 2 0  
1 1  B 

8 F  
3 0  c 

8 P 
13 0 
2 2 0 
3 1 0 

COND 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2  
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

HEAT 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CORTEX 



T a b l e  83.8 i contlk~ued 1 
L I S T  O F  F L A K E  F R A G M E N T  A T T R I B U T E S  F O R  E N U  10230  

L E V E L  V T O P  V B O T  M A T T P P E  C L A S S  C O N D  H E A T  
b 2 B  2 2 

2 3  0 2 2 
28 
- .  

C 2  2  
> I  B  2 2 
26 B  2 2 
15 L  2 2 
17 B  2 2 
27 J 2 2 

5 H 2 2 
8 F 2 2 

3  1 B  2 2 
6 B 2 2 
8 F 2 2 

10 B  2 2 
14 C  2 2 
15 L  2 2 
28 0 2 2 
2 2  0 2 2 
2 2  0 2 2 

2 B  2 2 
9 J 2 2 

1 2  F 2 2 
15 L  2 2 

8 F 2 2 
15 L  2 2 
3  1 B 2 2 
3  1 B  2 2 
2 2  0 2 2 
22 0 2 2 
2 2  0 2 2 
3  1 B  2 2 
32  T 2 2 
2 3 B 2 2 
28 C  2 2 

1 B  2 2 
2 B  2 2 
8 F 2 2 
1 B  2 2 

1 0  B  2 2 
3  3 I 2 2 
8 F 2 2 

1 0  B  2 2 
2 2  0 2 2 
3 1 B  2 2 

7 15 L 2 2 
8 14 C  2 2 
8 14 C 2  2  
8 3  5 2 2 

6 B  2 2 
1 1  B  2 2 
15 L  2 2 
2 2  0 2 2 

I B 2 2 
I B  2 2 
2 B  2 2 
3 D  2 2 
3  D  2 2 

1 2  F 2 2 
1 2  F 2 2 
12 F 2 2 
15 L 2 2 
15 L  2 2 
19 C 2  2  
28 C  2 2 

8 F  2 2 
2 7 J 2 2 
1 2  F 2 2 
13 B 2 2 
14 PY 2 2 
2 1 B 2 2 
? 1 B 2  2 
22  0 2 2 
2 2 0 2 2 

6 B 2 2 
a F 2 2 
8 F 2 2 
9 F 2 2 
3 P 2 2 

C O R T E X  

1 
2 
2 
2 
2 
2 
1 
1 

1 
2 
1 
1 
2  
2  
2 
2 
1 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
1 
2  
1  
2 
2 
1 
2 
2 
2 
2 
2 
1 
1 
1 
2 
1 
2 
2 
2 
2 
1 
1 
2 
7 - 
2 
2 
2 
2 
2 
2 



Table A3.8 (continued) 
FLAKE PRAOHENT ATTRIBUTES F O R  EUH 1 0 2 3 0  

VTOP VBOT WATTY P E  CLASS 

B 
F 
0 
0  
F 
B 
L 
B 
B 
B 
C 
B 
P 
B 
0  
I 
P 
P 
0  
H 
L 
L 
B 
C 
B 
C 
C 
B 
0 

c 
B 
0 
c 
F 
P 
B 
0  
C 
B 
B 
F 
0  
B 
F 
L 
P 
F 
L 
B 
L 
C 
F 
0. 
B 
F 
P 
B 
0  
0 
B 
B 
P 
C 
B 
P 
C 
J 
P 
L 
C 
P 
L  
P  
F 
B 
c 
B 

C O N D  

2 
2  
2 
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2 
2  
2 
2  
2  
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  

HEAT 

2 
2  
2 
2 
2  
2  
2  
2  
2  

2 
2  
2  
2  
2 
2  
2 
2  
2  
2  
2 
2  
2 
2 
1 
2 
2  
2 
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2 
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  

CORTEX LEVEL 



Table A3.8 (continued) 

L I S T  OF F L A K E  FRAGHENT A T T R I B U T E S  FOR ENH 10230  

L E V E L  VTOP VBOT MATTYPE C L A S S  COND HEAT CORTEX 

8 F  2 2 2  
15 L 2 2 2 
8 P 2 2 2 
9 J 2 2 2 

1 1  B 2 2 2 
13 B 2 2 2 
15 L 2  2 2 

7 e 2 2 1 
8 P 2 2 2 
15 L 2 2 2 
2 8  C 2 2 2 
8 P 2 2 2 

1 1  B 2 2 2 
15 L  2 2 2 

1 B 2 2 1 
2 8 C 2 2 2 
12 F  2 2  1 
I2 P 2  2 2 
12 P 2 2 2 
19 C 2 2 2 
19 C 2 2 1 
22 0 2 2 2 
12 P 2 2 2 
16 U 2 2 1 
2 B 2 2 2 
6 6 2 2 1 

4 1  C 2 1  1 
8 P 2 2 2 

3 0  G  2  2 2  
1 2  F  2 2  2  
1 5  L  2  2 2  
16 H  2  2 2  
1 5  L  2  2  1  
15 L  2 2 1 

6 B 2  2 1  
2  2  0 2  2  2  

6 B 2  2  2  
3 0  G 2  2 2  
3 1  B 2  2 2  

4 4 2  B 2  2 1  
3 1  B 2  2  2  
3 1  El 2  2  2  

8 F 2 2  1  
28 C 2 2 2  
3 3 I 2  2 2  
1 8  A 2  2 1  
2  3 El 2  2  1 
3 2  I 2 2  2 
3 0  2  2  2 

8 F 2  2 2 
3 0  G 2  2 2  
1 2  F  2  2  1 
1 5  L  2 2 2  
3 0 G 2  2  2  
3 0  G  2  2 2  
2 8 G 2 2 2 

5  H  2  2 2 
5  H  2 2 2 
8 F  2 2 2 
8 F  2  2 2 

1 0  B  2  2 2 
2  2  0 2 2 2 
3 1  B 2 2 2 
3 0  G 2 2 1 
6 B  2 2 2 

1 1  B 2 2 2  
1 5  L  2 2 1 
1 5  L  2 2 2 
3 0 G  2  2 1 
3 0  G 2 2 1  



Table A3.8 (continued ) 

L I S T  OF F L A K E  FRAGMENT 

L E V E L  V T O P  VBOT 

A T T R I B U T E S  FOR ENH 1 0 2 3 0  

MATTYPE C L A S S  COND HEAT 
1 1  B 2 2  
13  B 2  2  
15  L 2  2  
2  1  B 2  2  
2 2  0 2  2  
16  M 2  2  

1  B  2 2  
15 L  2  2  
1 5  L  2  2  
1 6  I4 2  2  
17  B 2  2 

6  B  2  2  
8 F  2  2  
9 J 2  2 
9 J 2  2  

1 2  F  2  2  
15  L  2  2 
2  1  B  2  2 
2 3  B 2  2  
2 3  B  2 2 
3  0  G 2  2  
3  1  B  2  2  
3 4  I 2  2  

2  B  2  2  
8 F 2  2  

15  L  2  2  
2 2  0 2  2  
2 2  0 2  2  
2  3  B 2  2 
2  4 P  2  2  

1  B  2  2  
1  B  2  2  
1  B  2  2  

1 4  G  2  2  
2 1  B  2  2  
2 2  0 2  2  
2  9 J 2  2  
3 1 B 2  2  
3 1  B  2  2  

1  B  2  2  
1  B  2  2  
1 B  2  2  
8 F  2  2  
8 F  2  2  
9 J 2  2  

1 2  F 2  2  
1 2  F 2  2  
13  B 2  2  

1  B 2  2  
3  1  B  2  2  

2  B  2  2  
1 0  B  2  2 

15 L 2  2  
2 2  0 2  2 

8 F  2  2  
1 1  B 2  2  
3  1  B  2 2  
3  1  B  2  2  

8 P 2  2  
IS L  2  1 

6  B  2  2  
13 B 2  2  
2 6  B 2 2  
3 3  I 2  2  

2  B  2  2  
8 F 2 2  

2 2  0 2  2  
3  0  G  2  2  
3 3  I 2  2  
4 0  G  2  2  

CORTEX 
1 
a 
2 
2 
2  
2 
2 
2  
2  
2  



Table A3.8 (continued 

LIST OF FLAKE QRACHENT ATTRIBUTES FOR ENH 10230 

LEVEL VTOP VBOT HATTYPE CLASS COND HEAT CORTEX 



Table A3.6 (continuear 

LI S T  OF FLAKE FRAGMENT ATTRIBUTES FOR ENH 10230 

LEVEL VTOp VEOT MATTYPE CLASS CON0 CORTEX 

1 
1 
2 
1 
1 
2 
2 
2 
2 
2 
2 
2 



Table A3.8 (continued) 

LIST OF FLAKE FRAGMENT ATTBIBuTES FOR E N M  10230 

LEVEL VTOP VBOT MATTYPE CLASS COND HEAT CORTEX 

2 
2 
2 
1 
2 
2 
2 
2 
1 
1 
1 
2 
1 
2 
2 
1 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
2 
1 
2 
2 
1 
1 



Table A3.8 (continued) 

LIST OF FLAKE FRACHENT 

LEVEL VTOP VBOT 

1 

ATTRIBOTES FOR ENH 1 

HATTYPE CLASS 

0230 

COND 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

HEAT CORTEX 



Table  A3.9 ( c o n t i n u e d )  

L I S T  OF 

L E V E L  

F L A K E  FRACMEHT A T T R I B U T E S  FOR EHM 1 0 4 1 8  

VTOP VBOT H A T T T P E  C L A S S  COHD HEAT CORTEX 



Table A3.9 

L I S T  OF F L A K E  PRAGHENT 

L E V E L  V T O P  VBOT 

A T T R I B U T E S  F O B  ENU 1 0 4 1 8  

U A T T Y P E  C L A S S  COND CORTEX 



Table A3.10 
Ground Stone Coding Format 

Ar t i f ac t  T Y D ~  
1  ) One-hand mano 
2) Two-hand mano 
3 Slab metate 
4)  Basin metate 
5 )  Limestone k n i f e  
6 )  P e s t l e  
7 )  Polishing s tone  
8) Basin-slab metate 

Dimensions 
1 )  Length: measured p a r a l l e l  t o  t h e  long a x i s  
2) Width: measured perpendicular t o  long a x i s  
3 )  Thickness: measured a t  maximum thickness  
4 Weight: measured t o  neares t  gram 

Condition 
1  ) Whole 
2 )  Fragment 

Cross Sect ion 
0 Undetermined 
1 )  Convex-convex 
2) Convex-plano 
3 )  Plano-plano t abu la r  
4 Concave-plano 
5 ) Concave-concave 
6 ) Concave-irregular 
7 Plano-plano wedge 

S h a ~ e  
0 ) Undetermined 
1 )  Nodular 
2 )  Oval 
3 )  Circu la r  
4 ) Rectangular 
5 )  Crescent 
6) Conical 

G r i n d u n  Surface 
0) Undetermined 
1 )  One gr inding surface  
2 )  Two opposed grinding su r faces  
3 )  Two gr inding surfaces  on t h e  same s i d e  
4 Two gr inding surfaces  on one s i d e  and one on t h e  opposi te  s i d e  



Table A3.9 (continued) 

L I S T  OF F L A K E  F R A G M E N T  A T T R I B U T E S  FOR 

L E V E L  

2 
1 
2 
2 
2 
4 
1 
1 
2 
7 
1 
6 
1 
3 
5 
5 
3 
0 
0 
3 
6 
3 
3 
3 
5 
1 
3 
3 
7 
1 
2 
6 
3 
0 
2 
3 
4 
0 
1 
7 
4 
6 
6 
7 
7 
7 
7 
7 
3 
3 
3 
4 
4 
2 
1 
3 

V B O T  

9914 
10039 
10033 
10036 
10036 
10016 
10076 
10076 
10067 
10016 
10078 
10037 
10072 
10067 
10047 
10047 
101 05 

0 
0 

10043 
10000 
10026 
10026 
10026 
10006 

ENW 10418 

C L A S S  COND 

B 3 
F 2 
0 2 
0 2 
N 2 
0 2 
B 2 
B  2 
L  3 
B 2 
0 3 
0 2 
P 3 
B 3 
F 3 
0 3 
C 2 
B 3 
L  3 
F 2 
B 2 
F 3 
P 2 
B  3 
B 3 
L  3 
P 3 
B  2 
B  3 
N 3 
B 3 
P 2 
P 2 
I 2 
c 2 
B  2 
B 3 
B  3 
I 3 
0 2 
0 2 
L 2 
B  2 
B 2 
L 2 
L  3 
B 2 
P 2 
F 2 
P 3 
0 2 
B 2 
L  3 
B 2 
P 2 
B  3 

CORIEX 

2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
1 
2 
2 
2 
1 
2 
2 
2 
1 
2 
1 



Table A3.9 (continued) 

L I S T  O P  

L E V E L  

F L A K E  PRAGHENT A T T R I B U T E S  POR EAM 1 0 4 1 8  

V T O P  VBOT H A T T Y P E  C L A S S  COND H E A T  CORTEX 



Table A3.10 (continued) 
Ground Stone Coding Format 

W a c  ture 
0) Undetermined 
1 )  No evidence of  manufacture 
2) -Pecking 
3) Grinding 
4) Pecking and grinding 

m n  
0) Undetermined 
1 )  Latitudinal s t r i a t i o n s  
2) Longitudinal s t r i a t i o n s  
3 )  Rotary s t r i a t i o n s  
4) Pecking 



Table A3.11 

GROUNDSTONE ATTRIBUTES FOR WIPP SITES 

LEVEL 

9  9  
0  
0  

99 
1  
0  
0  
0  
0  
0 .  
0  
3  
i 
2  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
1  

;I 
0  
0  
0  
0  
0  
0  
0  
0  
0  
3  
3  
0  
3  
0  
1  
6 
2  
2  
1  
3  
2  

9  9  
4  
2  

9  9  
9  9  

4 
4 
0  

9  9  

VTOP 

0  
0  
0  
0  

9 9 4 7  
0  
0  
0  
0  
0  
0  

9 7 6 0  
9 7 7 0  
9 7 7 0  

0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

1 0 1 9 0  

0  
0  
0  
0  
0  
0  
0  
0  
0 
0  

1 0 0 4 4  
10017  

0  
10041  

0  
1 0 0 4 2  
10037  
1 0 1  21 

1 0 0 4 6  
10081  
1 0 1 1 5  
1 0 1 2 4  

0  
1 0 0 4 5  
10038  

0  
0  

1 0 0 4 3  
1 0 0 6 0  

0  
0  

VBOT 

9 9 6 6  
0  
0  

9 8 5  1  
9 9 4 5  

0  
0  
0  
0  
0  
0  

9 7 5 0  
9764  
9764  

0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

10180  

0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

10026  
10007 

0  
10031  

0  
10037  
10027  
1 0 1 1 5  
1 0 0 3 0  
10076  
10105  
10115  
10018  
1 0 0 3 5  
10028  
10029  
10013  
10033  
10050  

0  
9 9 4 5  

TOOLTY P 

1  
1 
0  
0  
0  
0  
4  
0  
0  
3  
3  
1  
1  
1  
1  
0  
0  
4 
0  
1  
0  
0  
0  
4  
1  
3  
1  
1  
4  
0  
1  
0  
8  
1  
1  
0  
0  
4  
0  
0  
3  
4  
0  
4  
1  
4  
0  
1  
1  
0  
7  
4  
7  
1  
1  
1  
7  
1  
0  
0  
5 
0  

6  
1  
1  
0  
1  
3 

LENGTH 

5  0  
6  5  
7  0  
9 5  
7  5  
4  1  
8 5  
5  0  
9  2  
6  0  

110  
6  5 
6  0  
6  0  
5 5  
8  0  
3  0  
7  0  
8  2  

1 0 5  
6  0  
3  2  
6  0  

195  
7 0  

132  
6  3  
4  8  

128  
4  9  
8  0  
4  0  

1 2 2  
7  2  
8  2  
7 9  
35  
9  5 
9  0  
4  0  

1 2 5  
6  0  
6 5  

100 
3  0  

100  
5  2  

1 1 5  
8  3  

110  
6  8  
7  7  
6  3 
8  0  
4 0  
6  1  
6  6  
8  8  
28 
4  3 
4  5  
8 5  

120  
170  
115  

3 8  
19 
5  9  
8  5  

WIDTH 

7  2  
105  

4  5  
7  0  
3 1  
5  0  
3 5  
3 5  
4  5  
6  0  
9  0  
7  0  
5  0  
7  5  
4  0  
4  0  
2  0  
3  0  
5  0  
8  5  
4 5  
2 5  
5  5  

160  
4  0  

1 2 0  
1 0 0  

8  1  
1 3 9  

47 
8  2  
2  0  

145  
7  2  
6  I 
8 2  
3  0  
9  0  
7  2  
30 
9  0  
6  5 
5  0  
5  5  
6  4  
9  0  
5  0  
8  0  
3  5 
7  0  
5  2 
5  1  
5  8  

1 2 5  
8  0  
4  9 

5 8 
5 6  
15 
26 
25 
8 5 
9 5 

105  
105 

3  6  
1 4  
5 9  
8 0  

THICK 

5  0  
3  4  
3  4  
17 
4 0  
2  9  
25 
2 0  
2  0  
25 
23  
25 
25 
2 9  
2  5  
5  5  

8  
20 
2  5  
35  
32  
15 
4  2  
25 
1 0  
5  4  
3  3  
4  2  
4  6  
2 0  
3  0  
19 
4  4 
3  6  
3  5  
34 
1 5  
3  2 
2  1  
1 5  
2 5  
2  4  
30 
26 
3  0  
3 7  
2  0  
2  5  
2 2  
5  0  
4  4  
26 
59 
2  5  
5  0 
1 2  

4 8  
26 
16 
11 
14 
3 0  
4 0 
8 o 
4  3 
16 

8  
4 1  
16 

WEIGHT CONDT SHAPE XSEC GSURP U A N U  UT 

184 2  1  2  1  2  1  
200  2  2  7  2  4 1  
1 3 0  2  0  0  0  0  0  
14 5 2  0  2  1  0  0  
1 2 0  2  0  0  0  0  0  

8  0  2  0  0  0  0  0  
134 2  0  6  1  0  0  

3 4  2  0  0  1  0  0  
1 1 0  2  0  0  2  0  0  

7 6  2  0  3  2  2  0  
2 9 9  2  0  3  2  0  0  
180  2  2  7  2  4  1  
9  2  2  2  7  2  4  0  

226 2  3  7  4  4  0  
7  2  2  2  3  2  4  1  

2 2 3  2  0  0  1  0  0  
7  2  0  0  1  0  0  

1 0 8  2  0  0  1  0  0  
1 1 2  2  0  3  1  2  0  
3 7  1  1  2  7  2  4  1  
1 1 2  2 0  3 2  2  0  
2 2  2  0  3  1  0  0  

1 8 8  2  0  3  1  0  2  
1 3 0 0  2  0  1  2 0  4  

5  2 2  0  0  0  0  0  
1 1 0 0  2  0  3 1  2  2  

196  2  2  7  1  4  1  
184  2  2  7  1  4  1  

1 3 0 0  2  2  3  1  4  0  
4  4  2  0  0  1  0  0  

249  2  2  2  1  4  1  
2  9  2  0  0  0  0  0  

8 8 7  2  2  5  2  4  4  
21 0  2  2  7  1  4  1  
17 5 2  3  7  2  4  1  
2 3  1  2  0  0  1  2  0  

2 5  2  0  0  0  0  0  
344  2  0  0  1  0  0  
16 1  2  0  3  1  0  0  

3  2  2  0  0  0  0  0  
29 4  2  0  3  1  0  0  
120  2  0  4  1  2  0  
9  2  2  0  0  1  0  0  

170  2  0  4  1  4  0  
8 8  2  4 3  1  4  0  

3 2 1  2  0  2  1  2  2  
2  

4 g  2  
0  0  1  0  0  

228  2  7  2  4 1  
8  6  2  2  0  0  2  1  

4  5  0  2  7  2  2  0  1  
206  1  1  1  0  1 5  
1 1 3  2  0  6  1  0  0  
226  1  1  1  o 6  5  
405  2  3 3  1  4  1  
120  2  0  7  2 4 1 

5  3  2  0  0  1  0  0  
226 1  1  1  0  1 5  
164 2  3  3  1  2  0  

9 2 0  0  2  0  0  
r 6  2  0  5  2  o  0  
2  0  1  2  2  4  1 0  

310 2  0  4  1  4  0  
8 6 7  1  2  

2500  2  6  1  ;I I 4 
5 4 0  2  2  7  2  4  1  

19 2  0  2  2  2  0  
3  2  0  0  0  0  0  

152 2  3  7  2  4 1  
195 2  0  3  2  2  0  



Appendix 4  

ENM 10230 FIRE-CRACKED ROCK DENSITIES 

Figures A4.1 through A4.7 i n  t h i s  s e c t i o n  represent  t h e  fire-cracked rock 
d e n s i t i e s  by blowout (see a l s o  Figures 4.8 and 4.9 f o r  s p a t i a l  d i s t r i b u t i o n s  of 
t h e  blowouts). Only t h e  two h ighes t  d e n s i t i e s  have been plot ted:  a = 
highes t  d e n s i t y  per  1  m square;  = next  highest  densi ty per  square. 
Dens i t i e s  were f igured  us ing  t h e  mean of  f i re-cracked rock per square with 
increments based on s tandard deviat ions.  The highest  d e n s i t i e s  are usua l ly  
t h r e e  s tandard d e v i a t i o n s  from t h e  mean. 

ENM 10230 
B l  owou t 8 
30s t o  33s 
1 7 7 E  t o  1 9 1 E  
Fire  cracked rock dens i ty  

Figure A4.1 

E N M  10230 
Blowout 9 
49s t o  56s 
55E t o  68E 
Fi re  cracked rock dens i ty  

Figure A4.2 



ENM 10230 
Blowout 15 
82s t o  91s 
151E t o  164E 
F i r e  cracked 
rock  d e n s i t y  

ENM 10230 
Blowout 1 
59s t o  72s 
161E t o  169E 
F i r e  cracked rock  d e n s i t y  

ENM 10230 
Blowout 14 
80s t o  99s 
175E t o  190E F i r e  cracked rock  

d e n s i t y  

ENM 10230 
Blowout 10 
101s t o  111s 
160E t o  178E 
F i r e  cracked rock  d e n s i t y  

Figure A4.3 



ENM 10230 
B lowout  4 
160s t o  167s 
275E t o  298E 
F i r e  c racked r o c k  d e n s i t y  

ENM 10230 
B lowout  5 
164s t o  199s 
320E t o  332E 
F i r e  c r a c k e d  r o c k  d e n s i t y  

Figure A4.6 
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ENM 10230 
Blowout 3 
218s t o  210s 
351E t o  376E 
F i r e  cracked rock  d e n s i t y  

ENM 10230 
Blowout 2 
224s t o  232s 
377N t o  390N 
F i r e  cracked rock  d e n s i t y  

Figure A4.7 



ENM 10230 
Blowout 12 
166s t o  173s 
238E t o  250E 
F i r e  cracked rock  d e n s i t y  

Figure A4.4 



ENM 10230 
Blowout 6 
140s t o  153s 
185E t o  192E 
Fire cracked rock densi ty  

ENM 10230 
Blowout 13 
148s t o  155s 
204E to216E 
Fire  cracked rock density 

ENM 10230 
Blowout 7 
162s t o  169s 
175E t o  188E 
Fire cracked rock density 

F i g u r e  A4.5 

-342- 


