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FORW AR 0 

The two reports offered i n  this volume provide further information on 
historic s i tes  i n  rural  northern Nevada, and are par t  o f  a continuing 
effort  by the Nevada BLM t o  disseminate informat ion  resulting from 
contract cul tu ra l  resource work on pub1 i c  1 ands i n Nevada. 
Studies i n  the Cortez Mining District, 1981" by Donald L .  Hardesty, 
University of  Nevada-Reno, and Eugene M. Hattori, Desert Research 
Insti tute,  Reno, i s  a report on the f i r s t  year's results o f  a multi-year 
research project jointly sponsored by the Bureau o f  Land Manzgement and 
the University o f  Nevada-Reno. Further excavations and survey efforts 
were conducted i n  the summer o f  1982 and the project i s  scheduled t o  
continue through the fo l lowing  years,  The present report sets the basis 
f o r  the la ter  f ield seasons by not  only describing the field discoveries 
of 1981, b u t  also presenting information gathered t h r o u g h  ini t ia l  archival 
searches. 

"Archaeol ogical 

"The History and Archaeology o f  Fenelon: A Historic ilailroad Camp" by 
Arnie L .  Turner, intermountain Research, Silver City,  Nevada, i s  a unique 
document in presenting an indepth study of a small historical railroad 
camp. The project was funded by S u n  Oil, Denver, Colorado. 
was not found t o  be of  ou t s t and ing  significance i n  i t s e l f ,  the study 
provides an  excel 1 ent exampl e o f  i nves t i  g a t i n g  the h i  s tori cal and archaeol o- 
gical records of a small, rural development and i s  included here primarily 
for t h a t  reason. 

Though Fenelon 

Both  r e p o r t s  offer new information on f a c e t s  o f  Nevada history o f  w h i c h  
l i t t l e  has been written to-date. 

Richard C .  Hanes 
Nevada BLM S t a t e  Archaeol ogi s t 
Reno 
November, 1982 
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INTRODUCTION 

The mrtez Mh~m Districk in the Cortez Mountains 05 central 
Nevada(Figure 1) was established i n  1863 and! continues to  be find tday .  
Never a larqe producer by constock District standards, Cortez is unusual, 
nevertheless, for its continuity. Archaeological.ly, the districk is also 
unusual for the relatively gccd preservation of its mines, mills, an2 
settl~n~ents and for its rather long record of mining activities. Botlh 
vandalism and current mining are ,  hcrwever, accelerating the rate at which 
cultural resources in the district are bing destroyd. The site ''Old" 
or Cortez is especially threatened because of its visibility - it 
is alongside the main road through Grass Valley a d  includes easily seen 
stone and adobe Eoundations, m y  of whic5 are associatd with "pretty" 
Chinese artifacts. For that reason, the Bureau of Land Management 
contracted With the University of Nevada, Reno, in 1981 to &gin an 
archaeological study of the district. Donald L. Hardesty is the Frincipal 
Investigator. The S a p  of Vbrk stipulated that the study is to  include 
design and implementation of a mapping, excavation, and evaluation strategy 
for Old &rtez and a site s m e y  strategy for the entire district. In this 
prqress report, cursent dwelcrpnent of a ' k a g m e n t  strategy" for the 
district is describd, along With results of the 1981 survey and 
excavations at Old Carte2 - nr;rw recognized as the settlement of Shoshone 
We1 1s. 

of 
" L I w ~ ~ "  

Acccmplishmtmt of the 1981 phase of the mrkez Projezt muld  not have 
k e n  possible Without the assistance of a n&er of -le. The UNR field 
sdhool mE3nbeTs, who contributed the labor, were MsLty Panelli, Ben Earnette, 
Sherri carrp?bell, Margaret H e r l m ,  Ralgh Wlister, Peggy W a s k i ,  Gretchen 
Holbert,  Lynne Horton, Maureen Pisani, and Jonell Ebutac. Laurel. Crittenden 
served as graduate field assistant. N v i n  FcLane did much of archival 
research, and for that we are most grateful. We muld also like t o  
aclmadedge the help of the BI%I district archaeologist, Roberta Mmnaqle 
and state archaeologist Richard Hanss w i t h  administrative details. Finally, 
thanks go to E.lb1lj.e Flaw Knudtsen for her invaluable information an2 
interest in the project and to Tony ksperance for assisting With the 
logistics of living at the Gund Ranch. 

the 
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The managmat stratqy proposed for the Cortez Mining D i s t r i c t  is 
similar to that used in the &source Protection Planning Prmess!W3) of 
the U.S. Department of the Interior(Division of State P l a n s  and Grants 
198a) and amlied in various forms by the Massac3usetts Historical 
carmCission(1979), the Danville(Viryinia) and the Canstcck(Xevada) Rehab 
team projects of the Nationzl Architectural ancl -beering Record(198B) I 

and the archaeological element of the Nevada Historic Preservation 
Plan(l982). Ccmponents of the strategy are oqanization of existing data 
for the district; definition of "study units" w i t h  d.is&ctive cultural, 
dhmnolqical and/or g w p h i c a l  bun-ies; identification and evalua+ion 
of data w i t h i n  each study u n i t  and formulation of appropriate plkins for 
protecthq resources within each study unit: and integration of protection 
plans for a l l  study units into an overall managenat plan for the district. 

Phase I of the Cortez project m s  mstly devoted to the first two 
stages. An archival search for appropriate muscript, photqraphic , 
cadastral, and. other historical materials was conducted, along with a 
carrplanmtary search of archaeolqical site recod files. From information 
gleaned frm these activities came a general sketch of the history of human 
activities i n  the district. The historical sketch was then used to define a 
set of study uni ts  w i t h  mostly chronokgical boundaries. Such units have, 
apparently, distinckive ptterns of human hehavior and are, therefore, 
expected to  have somewhat different kinds and locations of archaeolcgical 
and historical resources. The study units include, in chranolqical order: 
prehistoric foragirq period, mining exploration priod, Wenban's M i l l  
pxid, Ehe Consolidat4 Cortez period, and the Post-Consolic?at-ed Cortez 
perid. 

- 
- 

- 

After the definition of: study units in the Cortez distrirt, the phase 
I project developed site location &els to assist in data identification. 
S i t e  location modelling is derived frm a study of land use patterns for 
each of the study units. On the CQnStmk distinctive land use patterns were 
found to b associated with foraging, e n q ,  rdlliq, and 
urbanism(Hardesty and Firby 1980): the way in which these activities or 
social relationships were patterned Over time led to a distinctive &,et of 
land use for each chrcmological F r i d  defined in that  s t u q .  The same 
approach is used for the cortez project. In the Cortez district, land use 
patterns appear to have demzgrapkic, technolcgical, social, and ecological 
cunplents - each of which can be rrdelld separately for analytical 
plrposes. The danographic canpnent of land use in the district reflects 
ppulation grmth and decline, geographical distribution, and aqe/sex 
ccmposition. -Rates of in-migration and out-migration; sex ratios: md the 
geographic distribution, numbers, and canpsition of households are 
especially i m p r t a n t .  Social impacts upon lsnd use patterns in the district 
are mstly relatd to ethnicity ane ethnic relations, industrialization and 
'Vickorianism." Archaeologically, the social ccrnponent is reflected i n  
visibility of ethnic settlanents or neighbrhoods, geogzaphicsl 
relationships of mrker's settlements to mining and milling sites and 
"magetlent, I' and material manifestations of Victorian culture 
Technolcrgical proeesses also have an impact upon Cortez land use patterns. 
The shift frm pan amalgamation milling t o  lixiviation, for example, 
demanded not, only introduction of new machinery With a n w  spatial and 

- 
-- 
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functional organization but also local mining of new materials such as 
sulfur and l i m e  for use in the milling process. F i n a l l y ,  the ecolcgical 
ccmponent of land use refers to the relationship between human activities 
and Cortez ecosystem within which the human pplations participated. 
Patterns of deforestation, ground water mining, impact of cyanidated 
tailings upon soils and plants - all of these are relevant here. 

Welling lard use ptterns for each of the study units was then 
follcrwed by developem of a single model of land use zones for the 
district. The land use m e  mdel is creatd by overlapping d e l s  of land 
use patterns for all of the study units and identifying those geographical 
areas of the district that are expected to have distinctive archaeological 
sites. In the ccmstock district, for example, land use zones were found to 
b? ultimately structured ky hydrology, location of ore M e s ,  +&e location 
of "gravity centers" such as towns and t ransprtat ion corridors, locations 
of quarries, and locations of petrcglyphs(Hardesty, Firby, and Siegler 
1982). The preliminaq d e l  of land use zones for the Cortez district is 
structured w m a n y  of the same things. Such a d e l  is intended as a 

- -- 

management tool 
throughout tGTistrict. 

for rapid izentification of site t y p s  and site locations 

m e r  the data identification stage, the phase I Cor-tez project turned 
to data evaluation for each of the study units and then to the district as 
a whole. The research stratqy, to be discussed shortly, is directly ti4 
to this step in the managerent strategy; much of the "significance" 
a t t r ibu td  to archaeological sites in the district merges frun research 
problems and methods props& for their solution. In these terms the 
evaluation af site significance is chiefly precticated upn what 
contribution the archaeolcqical r-rd can potentially make to: (1) 
urderstandirq of land use patterns in each study unit; and ( 2 )  
urderstandirq of the processes that change land use patterns. 
MetfiodologicaJ.ly, therefore, evaluation of site significance consists of 
formulating alternative models of land use patterns and their 
transformation over time and devising canpting hypotheses and test 
implications khat will allaw assessing relative correctness of the 
altenzatives. Sites that contain information permitting that k i d  of 
assessment are given higher significance ratings fhan those that do not. 
For the Cortez m i n i r i g  district the key explanations are centered upon 
theories of frontiers and M a r i e s ,  evolutionary theories of change, and 
industrialization. The end-product of the data evaluation stage of the 
managanent strategy is creation of a preliminary d e l  of significance 
zones . Each significance zone is, in effect, a land.-use zone to which a 
sigruficance rating has been assigned, thereby combining the data 
identification and data evaluation stages of all s t d y  units in the 
district. The final stage of the mnagement strategy for the Cortez project 
is formulation of plans to protect cultural resources in each of *de 
significance zones in the dis t r ic t ,  including establishment of a set of 
protection priorities. Fram such a protection plan can evolve a general 
managanent plan for cultural resources by taking inm consideration +Ae 
econmic, political, and social context of the district. 

- 

7 
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The earliest archaeological evidence of human occupation of the Cortez 
m h h q  Clistrict is expected t o  ke associatd. with Native American 
ppulations before .the beginning of the historic perid. H m  much before is  
unknm. Prior archaeological wrk on this perid in the southern part of 
Grass Valley, hmever, has yield& larye projectile pints suggestive of 
the intenral &tween the end of the Pleistocene and about 5,WS years 
a g o ( C l ~ 1 ~ u w  and Pastron 1972). Similar evidence was found by the UNR field 
school on the Gund Ranch in the northern part of the valley during the 
early smer  of 1982, on a spit e4rtending out into Pleistocene Lake 
G i l b e r t .  The archaeolcgical record of the southern part of the valley also 
suggests a continuous occupation frm that early Fried through the 
Meditheml and w e l l  into the historic p r i c d ( C 1 e w l o w  and Pastson 1372). 
Si te  types documented in the szme area include ocntpation sites(1arge 
villages, camps, rock shelters),  hunting sites (lit?-ic scatters), 9atheri.q 
sites (pottery, milling stones), and such special prpose sites as quarries 
and mrkshops. The sites are distributed in such a way as to suggest small 
foragislg bancls exploiting resources i n  both the uplands and the valley 
floor frm base c-. In  the northern part of the valley preliminary 
sufveys on the DTR Gunrl m c h  have located task sites originating i n  
hunting, -1 repair, and tool manufacture on alluvial fans, on Pleistocene 
a d  Holocene shore features of the M e  G i l b e r t ,  and on alluvial 
flats(El&on 1980: 67).  In addition, base c q  have been located on 
Pleistocene shore features of Lake G i l k e r t  and on the alluvial f la t s  of the 
valley floor(E1ston 1980: 6 7 ) .  The Gurpd Ranch surveys also suggest that the 
large village sites found in the southern valley are missing i n  the 
northern valley, as is evidence of a prehistoric subsistence pt te rn  based 
u p n  lacustrine resources(E1sbn 1980: 68). Finally, C l e w l m  and 
Pastron(l972) propose that, based u p n  the archaeological record of the 
southern valley, there is a general trend over time t m a r d  increasing 
dependence u p n  plant gathering and less dependence upon hunting in the 
G r a s s  Valley r q i o n .  

Atentative d e l  for prehistoric land use in the Cbrtez mining 
district is suggested by the previous archaeological mrk in Grass Valley. 
Task sites associated With hunting, gathering, tool repair, an2 tool 
manufacture are expscted in the vicinity of springs and streams, especially 
in the lowlands. No large village sites axe expected. The elcpected 
d.cronological squence extends fran the end of the Pleistocene into the 
historic period after the 1865s, perhaps as late as 1920. A d  the 
archaeological record of the district is expect& to illustrate a shift  
frm a subsistence pattern dcminatd by hunting to one in which gathering 
of plant resources is much mre important. 
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TElE M I L L  S W  UNIT(1863-1886) 

. The Cortez m i n i n g  district was found4 i n  !lax&, 1863, by a group of 
eight prospctors , which incl.uded Andrew Veach and Sheon Wenban(Eancroft 
1889: 11). Most of the gold a d  silver bearing rmks that they discover& 
were containwl within the Hamburg d o l d t e  and Weka Quartzite(the "Nevada 
Giant") expnsd i n  the "COrtez W i n d u d '  of Ebunt Tulabo(Roberts  e t  al 1967: 
72: Rayrrrxla 1869: 81). Upon establishing the d is t r ic t ,  the original 
locators and their  backers, which included Wrge H e a r s t ,  claimed mst, if 
not a l l ,  of the potential lode bearing lands and thereby preventd a rush 
to Cortez ( Reese River Reveille May 3 ,  1864). mjor mining carpn ies  
were founded - the Cortez Campany centered i n  Mill Canyon and the Ten& 
Ccmpany on Ehe wstern slope of Mount Tenabo(Bancroft 1889: 12-13; Rrmons 
19l.0: 101). Prior to 1864, ore was shipped by mule t o  Austin for idll,.ing 
and refining(Ehrms 1910: G1). Then i n  the La%ter half of 1864 an eight 
stamp pan mill was constructed in Mill carqmn by the cort.,ez k e s e  
River Reveille May 7 ,  1864). The ore of the Corkez d i s t r i c t ,  h m v e r ,  was 
mt amenable to refinement by the well-)m3wn "Washoe" process of pan 
mlgamation devel- on the ccmstodk. To alleviate +he problem, the 
"Reese River" technique of roasting the ores prior to  amalgamation was 
tried: four reverberatory furnaces were installed a t  the Cortez mill in 
1865(Bancroft 1889: 13).  Unfortunately, m r e  than technological r e f i n m t s  
were need&, for by 1869 the area was descrikd as nearly abandond(Rayrr&nd 
1869: 8 2 ) .  It was repeatedly asserted that poor rnanaganent of the mill 
resulted, in its mprofitability(Bancr0ft 1889: 13: Paymckla 1869: 52; 
Whitehall 1875: 47). S h n  W&, who owned the Tenabo m y ,  purchased 
the cortez Ccrrrpany mill in 1%9 for $6,CW0(Bancrofk 1889: 13: Whitehall 
175: 47): it's original cost was $21541,tZ0. 

-- 

-- 

Technological Patterns 

Archaeological sites associated with milling technology d u r i n g  the 
Cortez mill period are expected to  be derj.ved first frm the Washoe process 
and then fran the Reese River process of pan amalgamation. I n  the May 7, 
1864, issue of The Reese River Reveille , published i n  Austin, is a rather 
detail.& descrwion of what was - plannecl for the mill: that, t qe the r  With 
comparative data anrl descriptions of these milling processes fran 
contemporary metallurgical textbxks(e.g., Egleston 1887: see, also, 
Oberbillig 1%7), forms the foundation of the follcrWing d e l .  Ore brought 
to the mill w a s  f i r s t  sorted through a grizzly , a metal grate us& for 
sizing: pieces tm larye to pass through the grizzly were sent to a - rmk 
crusher for pulverizing. The ore was then dr ied  i n  a large k i ln .  After 'w +be ore was finely ground With batteries of California Stamps . A t  
the Cortez mill, 16 batteries were in i t ia l ly  p l m d ,  but only eight appear 
to have been installed. Each of the Cortez stamp batteries weighed 7061 
polrnds. Stamps and ather mill machinery were pmerd by a 45-horsewr 
steam engine made by Vulcan Vbrks: the boiler was tubular, 15 feet long, 
and 4 feet i n  diameter, and w a s  made by Coffee and Risi!on, ,Can Francisco. 
Ilccordmg to the newspaper account, the engine was placd upon a foundation 
of granite blocks and capped with a heavy tirrber frame. In  1864, ground ore 
apparently followed the W a s h  pan amalgamation process. First, the ore was 
transported by gravity frm stamp batteries to amalgamatiny p n s  a t  a lmer 
level. Here, the ore was mixed with water, salt, copper sulfate, and 
mercury t o  form a pulp. During this  stage of the operation, silver i n  the 
ore carbines w i t h  mercury to create an amalgam . The amalgamating pa& a t  

-- 
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the C o ~ e z  m i l l  were of the Kmx-type and 12 w e r e  initiaSly p l m d .  Each 
of the pns weighed 3,CW pounds, was five feet and four inches i n  
diameter, and had a -tan c m r  for the admission of steam for heating. 

Pulp *an the amalgamating pans was then discharged into settlers a t  
the next 1- level. Settlers were large &en tubs w i t h  rotating arms i n  
which the amalgam and free m e r c u r y  settlcd to the bot- and were drawn 
off: the set t lers  at the Cortez m i l l  were suppsed to  be 12 feet i n  
diameter. sure mills the pulp was -her discharged into aqit:tors , 
mahat similar i n  b t h  s h a p  and function t o  settlers, for a2ditional. 
sepration of the amalgam and mercury. And mst mi1l-s used concentrators , 
su& as blanket sluices with r i f f les ,  to  make a final effort a t  collecting 
amalgam and m r q  af ter  the pulp left the settlers or agitators and 
before it was discharqd into a waste tailings pi le .  Whether these pieces 
of equipnent were us& a t  the Cortez m i l l  is unknown. The amalgam, after 
collection, was put into a retort furnace where the mer- was v a p x i z d ,  
leaving silver bullion. Usually, the vaporized mercury was then condensd 
and used again. 

In 

Social and - Dexlqlraphic Patterns 

Virtually nothhg is known f m  2ocumentary sources a b u t  the social 
l i fe  of the Cortez M i l l  perid miners. Cornish, Italian, Mexican, and 
Chinese ethnic affi l iat ions are mentioned, along with EJative born. Chinese 
were apparently the duninant group by the end of the perid.; they are 
discussed i n  mre detail  in the follming study unit. Nor is much more 
h a m  ahout dmqraphy. There does not appear to  have been a "ppulation 
explosion" of the k i d  experienced i n  sane other mining districts, 
principally because a l l  of the mst likely locali t ies were claimed by t5e 
original discoverers and because of early technolqical problurts i n  
extractirq the ore. Ebplation size did increase grachally throuqh "he 
period, hcwever. Init ially,  settlanent seems to  have &en mostly 
concentrated in M i l l  C a n p  but later mini-ng camps were establish& at 
Saint buis and Shoshone Wells on the western side of the Cortez E.buntains 
near the Nevada Giant. A more d e t a i l d  history of these early sett lments 
is given in the section on "1981 Excavations a t  Shoshone Wells." 

Ecological Patterns 

bmentary sources also give little infomation about: the ecology of 
the Cortez Mi11 period. Certainly, hcwever, sane of the r a w  material 
netvmrks wre established &ring this time, especially salt and m. 
Piped-in water was not,  hcwever, part of the Cortez Mill ecology: the mill 
was, in fact, located in Mill Canm because of relatively abundant water 
there. The mdiel of ecological patterns out l ind  i n  the follming s t d y  
u n i t  provides a standard against which ecological patterns in  p r i d  
can & measured. 

this 
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In 1886, Sirneon Wenban built a n m  mill near the Garrison 
Mine(Bancroft 1889: 16: Figure 2 ) .  The mill revolutionized m y  of the 
technological, dmqraphic, smial, and ecological. patterns in the mrtez 
d i s t r i c t  and, for this reason, underlies the definition of a distinctive 
study unit. Ini t ia l ly ,  VWban's m i l l  had a aaily mill- capacity of 50 or 
60 tons of ore and used the Russell learhincj prmess, an innovative, 
cost-efficient technolqy develupd frcm exprimmtation at +he mmt 
Cory(Nevarla) and Gntario(Utah) miLls(Eissler 1898: 282). 

In 1888, FJenban formed the Cortez Mines Ltd in Landon to incorporate 
his holdings "so that in case of S s  death it wpuld Ix in better shap than 
if he held it as an individual"( U s e  River Reveille Decerrber 12, 1888). 
In addition to  his involvement with the mines and mills of Cortez, Simon 
FJenban also operated a grocery and dry gcm3s store(Wenhn 1897-1838). The 
W - a i b m  holdings were sold to the Cortez Mines Ltd in 1888 for $2%,E00; 
these included 29 mines, t m  mills, his house, &, timber lands, office, 
barn, s t a l e ,  carriage house, boarding house, tailings, artesian wel-ls, 
horses, mules, t e a ,  wagons, and furniture(Lander County 1888: 62-76). 
During the period &tween lS39 and 1892, +Ihe Bewick-ring Syndicate of 
England was in charge of the Cortez -ration (Lincoln 1922: 80). After 
that time, We- once again tmk over. The mill, hmever, apparently 
closfxl in 1892 and all aperations ceased in 1S95(Wed ,1922: 117'3). 

-- 
-- 

Wenban d i d  in 19Q1( San Francisco Chronicle March 5,  1W1) . In  1%2, 
the Cortez operations were restarted on a smaller scale bv BucRhorn K e a r n s  

- 
Ccnsolidated- Gold Mining and Reduction Cmpny and variety of other 
m n i e s ,  the Bullion H i l l  F ! n g  m y ,  Cortez Metals 

Ccmpany , and Ten& 
Mining and In 198, the Cortez Ketals 
-ery QnW 

Remvexy-&pa.q converted Wenban's mill into a lEO-ton cywide leaching 
plant; the mill was burned in 1915(Weight 19581, 

- - 

Tecbmolcgical Wels of Wenban's Mil1  - 
The ?mown history of FJeriban's r n i l l  suggests that tvm technological 

processes pattern4 the tools used and the activities taking place the 
site: -sell leaching and +de leaching. Each process has sane 
distinctive archaeological expectations and scme that are held in cammn 
and are, therefore, ardhaeolcgically invisjSle: hOwever, installation of 
the cyanide leachiriq process i n  198 implies that only remnants of the 
earlier Russell process are likely to ex i s t .  A t  least, that  is $an 
hypothesis to be tested. As discussed earlier, +he tvm technolcgical. m e l s  
to be outlined here are ideAl . They are based upon a study of historical 
evidence and carprative data. The deviation W w e n  what the ideal d e L s  
predict and what is actually observed in the archaeolqicd. record is a 
source of future research problems. 

at 

- 

- The Russell Leaching Pmess  W e l .  Lexhing, or lixiviation, of ores, 
in which silver canpunds m e  dissolved in a chemical solution and +>.en 
prccipi ta td ,  was c m n l y  used during the latter part of the 19th Century 
on p r  ores, to rmrk tailings fron earlier pan amalpmation mills, and 
when pan amalgamation lost too much silver to ke profitahle(Stetefe1dt 
1895). By the early 1880~5, the Von'Patera method of lixiviation had been - 
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installed in several silver mills i n  the western United. States. This m e t h d  
typically jllvolves a seven-stage treatment of the ore, 2s reflected i n  the 
Bertrand Mill operation near Eureka, Nevada (Egleston 1887: 487-515) : 
w h i n g  and dryixg the ore, roasting the ore with sa l t  t o  prduce 
chlorides, leaching out  base metals with water, leaching with sodim 
hypsulfite, prs ip i ta t ion  of the resultant solution w i t h  calcium or sodium 
sulfide, and roasting the precipitant(si1ver sulf ide)  to drive off the 
sulfur and leave silver bullion. The Von Patera process is  impractical, 
haever,  on ores w i t h  a relatively high percentage of lead; leaching w i t h  
d u m  hyposulfite brhqs both silver and lead into solution and prduces a 
precipitant of both elements that is diff icul t  to  refine(Eiss1er 1898; 
Stetefeldt 1895). Lixiviation us- the hssell p m e s s  e lh ina tes  t h i s  
problm. I t  also danands that less than lCl0 percent of the ore be converted 
t o  during -sting. The m e t h c d  involves leaching the ore w i t h  a 
mixture of d u m  hyposulfite axd cupreous h p s u l f i t e  after it has been 
dissolved i n  a straight d m  hyposulfite solution(Stetefe1dt 1895). 

chlorides 

BEincroft(1889: 20) describes the Russell leaching process technology 
a t  Wenban's mill as new and highly h u v a t i v e  and stipulates the ore 
treatment stages. This description can be used as a s p x i f i c  d e l  of what 
can be expected archamlogically. The first stage i n  the milling process 
was to dzy and crush the ore i n  a manner similar t o  that described for the 
pan amalgamation m e t h d .  Then the ore was passed to  K r m  rolls rather than 
to s t a n p  for fine grinding. ~rcnn rolls were i n s G i T e Z l a u s e  they are 
cheapr to  buy, less costly to k n t a i n ,  self-amtained and therefore 
required no separate building; lixiviation all- their use by not 
CteMnding the exceptionally finely ground ores used i n  pan amalgamation 
dlling(Eg1eston 1887: 218-2261. After grinding, the ores were sort.& with 
revolving screens and the coarser ores retuned to the rolls. Correztly 
sized ores =re convey& to a funace for roasting with salt, as described 
for the Reese River variant of pan amalgamation. Thus far we have been 
unable to determine whether the furnace was a Stetefeldt shaft-type or 
another kind, such as the BL-uckner's cylinders used a t  the cmtmpranmus 
Bertrand mill(Eg1eston 1887: 487-515). One group of fomdations a t  the mill 
s i te ,  hcrwever, is associated w i t h  what may be part of a Bruckner cylinder. 
After roasting, the ore passe2 t o  leaching vats where it was dissolved in 
solutions of water, bicarbonate of scda, sodim hypsulf i te ,  and cupreous 
hyposulfite. At the Bertrand mill, the leaching vats were -en tanks s i x  
feet in diameter and three feet deep: 24 of the vats were used. The 
dissolved ore was then conveyed t o  precipitation tanks , where lime and 
sulfur were addd to form calcim sulfide arxt to precipitate the silver as 
silver sulfide. Precipitation tanks at the Ekrtrarad mill were eight feet in 
diameter, 12 feet deep, and were constructed of boiler iron. The 
precipitant MIS then forced through a f i l t e r  press, wed, and roasted in a 
cupellation furnace to drive off the sulfur. 

Cyanide Leaching me1 In 1908, Wenban's m i l l  was r e f i t t d  w i t h  a 
cyanide 'Leaching technology t o  mre efficiently remrk the old m i l l  
tailings: the m i l l  was apparently operat& until It burnt .;11 1915(Weiqht 
1950: 11). N o  s p c i f i c  information about this period of the m i l l  could be 
found. For this reason, a general d e l  of cyanide leaching technoloy, 
d e r i v d  frm conparative study of other mills and metallurgical textbooks, 
is proposed, frcm which can be drawn a spcific set of hypotheses and test  
implications for the archaeological record of \enban's m i l l .  In this 
milling prmess, _mtassium v i d e  and Later d m  cyanide was used t o  
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dissolve +_he ore, and zinc shavings or dust were used to precipitate the 
silver(Dorr 1936). The m e t h a 3  was f i r s t  applied t o  gold but expriments a t  
the Sirena mine i n  Guanajuato(Mf?xico) in 190a damnstrated that cyanide 
could also leach the chloride arid sulfide ccmpomds in  which silver a M s t  
always cccurs(D0K 1936: 4). Vanderburg's(l938: 27) discussion of the 
R&erC-,'s Mining and Milling Ccmpany operation in  Mill Canyon gives the 
general pattern of w i d e  leaching technology, although this m i l l  is 
considenbly srnaller(only a 213-mn capacity) and 30 years la ter  than 
W e n b a n ' s .  First, fie ore is crushed, mixed with a solution of sodium 
cyanide and lime, and ground finely. A Blake crusher, convepr belt feeder, 
and krcy  ball m i l l  were used for these purposes a t  the RDberts mill. me 
ground ore was then pass& through a size sorter or classifier . Ore that 
was too coarse or too heavy("sand") was ground again: the remaining "slime" 
was discharged into a large tank w i t h  rotating mchanical arms or rotors 
called a thickener . H e r e ,  ore particles that had not gone into solution 
settled to the cone-shaped battan an6 f k w d  out i n to  one or more(in a 
series) of agitators mechanical 
rotors and were used simply t o  keep solids in suspension so that they could 
be dissolved with sodim cyanide. Tim agitators in a series were use3 a t  
the Roberts m i l l .  After agitation, the entire solution was once again sent 
%o a thickener, where the process -ins anew. Dissolved ore *an the 
thickeners was allwed to flw over the top of the tank and into m e  kind 
of precipitation systen . Successive stages i n  the system f i l t e r  the 
solution, add zinc dust, add lead ace ta td to  sped up the process), and 
force the solution through f i l t e r s  to  raoove the precipitant. The Roberts 
mill us& vacum- leaf filters, three precipitation tuiks, and 
Merrill-Zrowe bag t y p  f i l t e r s  t o  capture the silver. 

The agitators were also large tanks w i t h  

Social and kmz4raphi.c Patterns - 
Frcm its inception, the Cortez d i s t r i c t  apparently had problem 

findmq wrhm for the mines and mills. Even with relatively high thmges of 
$75 a month with mi! or $5 a day W i t b u t  h v d ,  in 1864 workers in  
demand( Reese River Reveille May 3, 1864). SCmetimE? af ter  187FI and 
completion of the Central Pacific railroad, larqe ncanbers of a i n e s e  
M g m t s  were broughk i n  as laborers, including harrlrcck miners, and 
ccmpletely replaced the "turbulent and riotous" Cornish wrkers (Bancroft 
1889: 18: Walker 1872: 199; Whitehall 1875: 47) For whatever reason they 
were employ&(cheap labor, Wenban's debt to  Chinese backers, pro Chinese 
stance of Wenban), Chinese laborers apparently remained u n t i l  a t  least the 
early 1900s(&non. 1908; Knudtsen 1975: hbbe 1%0: Purbarger 1963: 34: 
Weight 1950: la) .  

were 
-- 

The 1900 census records provide additional information a u t  the 
ethnic canpsition of the district(Tab1e 1).  At this time, Chinese 
ccmprised the single l q e s t  ethnic group. Their principal occupations 
inclded mine laborers(38), mill laborers(l9) and hands(61, store 
keeprs  ( 3 1 and clcrPs ( 2 ) , mks ( 3 , laundry mrkers ( 3 ) , seamtresses ( 2 ) , 
barhrs ( 1 ) , day laborers ( 1 ) , mechanics ( 1 ) , butchers ( 1 1 , packers ( 1 ) , 
and blacksmith helpers(1). Although tm of the men were married, there 
were 1x3 children l isted in  the records. The census taker distinguished 
betwen the head of the family, partner, an? boarder. Most Chinese in the 
Cortez voting precinct were mill laborers listed as Soasrlers a d  presumabl-y 
lived in  the large -ding house near Wenban's mill: those living in the 
Garison precinct were mstly mine laborers listed as partners and 
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presumably lived on the terraces around the waste dumps of the Garrison 
mine. Such a distinction may indicate an organized w r k  force or Chinese 
"cmpny"(prtners) at the Garrison mine, while Chinese a t  the mill were 
employ& as independent laborers. A further distinction between inhabitants 
of the tm precincts is the greater number of Chinese mming(l1) or 
renting(1) their houses in the Cortez precinct versus a few rentors(6) and 
m house owners in the Garrison precinct. The large rider of Chinese 
Without rent& or o w n e d  houses probably reflects the prevalence of barding 
houses in both precincts. In 1900, m Chinese are list&! as ore miners, a 
title resesved for foreign tom and native born Whites. The year of entry 
for Chinese is varied and ranges f r a n  1856 to 1885, +so years after the 
Ckinese EsEclusion A c t .  Most inmigrated i n  the mid- t o  late-1970s ad ear1.y 
1880s, haever. Tbm m e n  axe native lmrn Chinese-American and one of thm 
is listed as a 50 year old torn in 1849 to an inmigrant father and 
native(Ca1ifoda) nuther. The %umn(of pssibly m i x d  descent) is list& 
as a laundress whose name is Mea J...fe; she is a single head of 
household and ums her house. Mea, of murse,  is not a Chinese family 
name, although it may be Polynesian. 

Other ethnic groups may also have hen in the Cortez dis tr i c t  during 
this period. Whether or not the earlier Mexican presence is continued must 
he decided by future historical and archaeologicd- research. The adobe 
structures at Shoshone Wells and Upper Cortez, which were h i t i a l ly  tlmught 
t o  have been occupied by Mexicans, were probably occupied by a variety of 
ethnic groups during the early mining period: however, at least one such 
structure at Shoshone Wells may be associated with a fragment of majolica 
ware, suggesting a Wxican presence. Italian and other Mediterranean Basin 
&cutters and &arcoal makers have been mentioned in historical 
sources( see, for example, Weight 1350: 101, and Lleir presence at Shoshone 
Wells is suggested by a couple of outside bread ovens and a few other 
distinctive artifacts. And anployment of N a t i v e  Americans by the T e n d m  
Ccrrpny to gather salt in marshes around Lake Gilbert in Grass Valley has 
been mentioned by at least one historical source(Murbarger 1963: 4-61. The 
1981 project did not encounter ar&aeological sites of such activities, but 
a l.NR range scientist is m r d  to have found one on the Guni! Ranch. ALL 
Shoshone Wells, haever, the archaeological record does support the 
presence of Native Americans, but the conponent has not  yet been definitely 
attributed to the historic settlanent. F i n a l l y ,  same historic photographs, 
ordl histories, and the 19438 popllation census document the presence of a 
substantial camunity of Blacks in the Cortez district around the turn of 
the century. Little is yet knmn a u t  the geographical distribution of 
ethnic populations, keyand that rnentiond W e .  The archamlogical site of 
Shoshone Wells suggests distinctive ethnic "neighlmrhcds" that are 
geographically separated: however, the site chromlogy is not  yet w r k d  
out, so it is pssible that the ethnic settlments are not contemporaneous. 
A n-ex of chinese settlements are narrsrd to he clusterd around the 
Garrison mine. To date, -ever, the only archaeological evidence is 
several terraces upn which hawe foundations are scmethnes visible, sane 
of which have teen mvered by the waste dump. 

mlcgical Patterns 

Adaptive strategies usel to c o p  w i t h  variable ore W i e s  help to  
understand chanqing Fatterns of ecological relationships througlmut the 
district. Technological innovations make new demands trpon sources of 
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materials, energy, and information: indeed, the adaptive fitness of the 
innmation m y  depend as much u p n  zvailability of cheap energy an2 

. materials to s u p p r t  it as u p n  its effectiveness in acheiving a given 
task. Whenever an innovation, such as fie Peese River process, is 
successfully intrduced, new patterns of environmental interaction are 
created for logistical support. Each key innuvation in mining behavior is, 
therefore, the key to &ng predictions about mere related archaeological 
sites are likely to be found arid what kind of activities they represent. 
The primary ecolqical  demands during the Wenban's Mill p r i d  were t i 4  t o  
materials -that went into the Russell leaching technology installed at the 
new mill. These included salt, sulfus, lime, and water. The Rxsell prccess 
had high adaptive value in the Cortez district in part because all of these 
critical materials could be obtaineil locally at low cost, and Wenban's m i l l  
was integratd into a netmrk of envirommtal relations centerd upon 
these key resources. Whenever costs of these materials increasd, for 
matever reason, !+e adaptive value of the Russell process went The 
follwing discussion outlines what is Imam to date about where these 
critical materials were obtained. 

down. 

Sulfur  . F-ensive sulfur deposits occur at Hot Springs Point about 15 
miles north of the Cortez mines(Roberts et a1 1367: 114); the sulfur is 
associated with gypsum and iron oxides a %rms veins and breccia filling 
sporadically distributed in fracturd and altere3 rm.k"(Fabrts et a1 1967: 
114). There has h e n  exploration but no production i n  recent years. Whether 
or not sulfur frm H o t  Springs Poiat was used in Wenban's m i l l  is urhm, 
but archaeological wrk in t h i s  region might answer the question. 

-- 

Salt . Tvm sources of s a l t  in  the vicinity of the Cortez mining 
distr?lct have been i d e n t i f i d .  The largest and best dcmanented historically 
is at W i l l i a m s  s a l t  marsh in Diamcad Valley. Angel(1881: 436) mdke the 
folloWing observations a b u t  the marsh: (1) it c w e r d  Wut l,Om0 zcres; 
( 2 )  salt incrustations on the surface could be gathered but contained only 
a b u t  60 percent pure salt; ( 3 )  in the early lf%EJs, 95 prcmt  pure salt 
bas collected f r a n  the marsh by drawing water into 22 evaporation pans each 
of which was 10 feet long, 4 feet wide, and 1D inches deep, a d  each of 
which was artificially heated. About 5 , C W  polads of salt a day was 
manufactured in this way and sold for 2 cents a pound. 

The other source is not well documePltd but is only a few miles away 
fran the cortez district: the marshes around Ibke G i l k r t  in Grass Valley. 
Cantanp0ra-y nempaper accounts suggest that a Henry Williams opsratd a 
s a l t  gathering operation in this area in the late 1860s. Whether or not the 
rurrrsred Native American s a l t  wrks in t h i s  area are part of the Williams 
operation is a t  present unknam. It is entirely possible that W- 
employ& salt gatherers direly rather than 90- through a mre expensive 
"middlanan . " 

Lime . FJenban's mill manufacturd lime on the m i l l  site. Linestone was 
another k i ln ,  quarrzed a d  a k i l n  built just W e  the mill(Figure 3 )  and 

in Cortez Canyon, may have been aswciatd w i t h  the mill. 

Water . %axcity of water in the inmediate vicinity of wenban's mill 
forced allocation of significant capital resources to bypass + X s  physical 
constraint. Wing f i le earlier b r t e z  M i l l  p r id ,  water was carried by 
pack train three miles to the steam b i s t  engine at the Garrison Mine(Ange1 
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Figure 3: Lime Kiln at Wenban’s Mill. 

Figure 4: Consolidated Cortez Mill in the 1920s. Courtesy 
MacKay School of Mines, University of Nevada 
Reno. 



1881: 429). Vpn canpletion of Wenbim's mill, hmever, sane water was piped 
fran a spring seven miles away on the other side of Grass Valley. 
Additional water w a s  obtained f r a  tm artesian wells that FER d r i l l e d  on 
the valley floor: this water was brought to the mill with a WorEhinqton 
pump(kn~roft  1889: 17: Ehians 191C7: 101). 

Wax3 . I+alian -cutters and charcoal burners are mentioned in 
documents pertaining to this period. Cordwcd and charm1 were used 
especially in running the steam a g i n e  and furnaces i n  the mills. Pbst of 
the & was apparently cut in pinyon-juniper upl.ancls of the Cor-tez 
Momtah: however, the extent to which it was deforested is mikcwn.  

- 
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'IFIF, CONSOLIDATED CO- STUDY UNIT(1919-1938) 

In 1919, +he Cortez mines were purchased by the Consolidated Cortez 
Silver Mines C a n p r y ,  which develapecl the Arctic Mine and constructed a 
large mill nearby(at the muth of Arctic canyon) w i t h  a daily capacity of 
125 tons(Figure 4) ;  h 1927, the mill m s  converted to  o i l  flotation 
(Gilluly and Masursky 1965; Hezzelwcd 1930: Varderburg 1938). The 
Consolidated Cortez owration was top silver producer i n  the state of 
Nevada by 1928, but crashed i n  1929, when the price of si lver dropped to 
48.7 cents an ounce(WeigM 1950: 11). In 1930, the carrpany passed into 
receivership and r-ed there until 1937, when it was bought by the 
Cortez Metal ccrrq?any (Vanderburg 1938: 22) .  This perid is tentatively 
treated as a separate study unit because of scme expcct-d changes in 
technological, demographic, smiat ZnE! ecological patterns. 

Technological Patterns 

A systematic approach to  un3ergrOund mining was clevelopd during this 
p e r i d  ard is wlL describe3 by Hezzeid( l33D) .  There is relatively 
l i t t l e  knwn about underground mhing in the Cortez clistrict prior the 
Consoli2ated Cortez operation. Emnons(1318: 1E3), haever,  provides s m  
information. The ccmplex 3-dimensional support i n  the form of an open 
that was required i n  the Ccmstock mines because of unstable, f r x t u r e d  rock 
was necessary a t  Cortez. Almost no s-rt was needed i n  the passages 
pratidirig access to  the stopes(Hezze1m 1938: 3 ) .  The d n  ore body 
outcropped on a lang c l i f f  face frm which a series of adits could be 
driven to fo l lm  the ore boQ, directly or to intersect where the ore body 
vas projected t o  be. Another method of ore exploration i n  the Cortez 
d i s t r i c t  vas to  drive lateral drifts ( b r i z o n t a l  passages connecting shafts 
or  exploring ore bodies) frcan shafts. The main adit i n  the Cortez mines 
before the 1928s w s  the Garrison or L J u m k r  1 level a t  7,C55 feet above sea 
level: the most extensive mining took place fran this  level (Rnnons 1910: 
103). Drifts, cross-cuts, and raises make up a total of seven levels of 
underground wrkings a t  the Garrison Mine. In the early 1920s, the Arctic 
Tunnel w a s  driven into the cliff face a t  6t791 feet W e  sea 'level almst 
2,000 feet i n to  the side of Wunt Tenabo. F'rm this  adit, another 
significant ore M y  was m i n d  through a n e t m r k  of ckifts, cross-cuts, snd 
raises. 

to 

not  

H e z z e l ~ ( 1 9 3 0 )  provides the f o l l h g  information -ut deep mWhq 
m W s  a t  tihe Consolidated Cortez. The "shrinkage" metW of stoping was 
used. Here, ore bodies t o  be mrked are laid out in sections of 1fl0 and 125 
feet w i t h  " m y "  raises - shafts through which miners mrk - a t  each end. 
The rnamnmy raises are driven up 25 feet fran a d r i f t  excavated just beneath 
the ore body section and i n  which the ore transprtation system has been 
com-kmcted. Next, four chute raises were driven a t  24 feet interva1.s 
pasallel. to +he rnanway raises, and chutes were constructed through which 
min& ore muld  te dropped into cars miting klw. The final step to  
drive a drifk %ween manway raises a b u t  15 feet W e  the tranqmrt 
tunnel floor, Stoping then began hy blasting slices fran the top of the 
drift and letting the loosend ore fall through the chute raises; one miner 
mrkd frm each manway raise t-d the other. "Overhand" stoping of this 
kind was continued upward, stopping when +the stope was within 15 feet of 
the next highest level. A t  the Consolidatec! Cortez mines, the shrinkage 
system w a s  u s 4  because of cheapness(m shoveling, little tkbering, and no 

vas 
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waste f i l l ing);  k a u s e  it was easier t o  follcrw a poorly defined ore q; 
and because it was safer(miners are always rmrkinq close to the top of the 
stope, allowing close *&ion so that falling rock can be avoided mre 
often. ) The system, hmever, could be used only when the ore baty was 
structurally strong, when it had a steep vertical inclination so +&at the 
loosened ore could f a l l  direct ly  into the chutes without shoveling, and 
when it was unnecessary to 20 crude sorting of the ore. In addition, the 
m e t h c d  tied up large anmmts of broken ore as support during the stoping 
operation, creating problems i n  hauling cnouqh ore tonnage to the m i l l  
unless the ore body was q u i t e  large. 

Developnent of mderyround mining is controllect partly by the 
distribution of the ore body and partly by the erqineering problem the 
mst efficient way of gaining access t o  the ore body(Yolag 1970: 155ff). 
One early mining pattern was the Spanish "rat hole'! mthcd, in which a 
single shaft or adit  was used t o  gain access to the ore body and a 
maze-like netmrk of drifts and raises was used to follow the M y ;  t h i s  
s y s t m  is still used i n  small mining oprations. In contrast is the 
well-organizd s y s t m  of shafts and adits i n  large mines through which 
access to #e ore body can be gained and ore removecl efficiently - "&-is 
system d m d s  that nine managers acquire knwledqe about the sbpe of the 
ore k d y  before the mining operation is planned and bqm. The extent to  
which t h i s  is possible varies f r a n  h e  to  mine. For archaeolcyical 
purpses, it is also i m p r k a n t  t o  note that minkq activities taking place 
in  ad i t s  a d  shafts are mstly connected w i t h  "mtrmce,  access, 
ventilation, and transprk&ion" (Young 1970: 154); sane inside pssageways 
such as cross-cuts and raises are also u s d  for ccrranclnication, ventilation, 
and access. Actual mining activit ies take place mostly i n  mrking d r i f t s  
within the ore body, in chute raises connecting the stope to the wrking 
drifts, and in  sane exploratory lateral  tunnels and shafts. The 
archaeological expectations vafy accordingly. 

of 

Ore transportation is another "sub-system" of human activities t ha t  
s t ructure the archaeo'logical record of underground mining in the Cortez 
d i s t r i c t .  Underground ore transprtation involves t m  kids of activit ies:  
m h g  ore f ~ c m  one place to another on the same mine level, and w i n g  ore 
f rcm one mine level t o  another. The mst efficient mine oprat ions w r k d  
frm the bot& of the ore M y  to the tap so that enem expenditure a u l d  
ke minimized i n  moving the ore: the shrinkage -tan of stoping is typical.. 
Here, broken ore was &opp& into cars through chute raises. Early o m  cars 
were a M s t  always of one-ton capacity an? pivot& sa that they could be 
d q d  either frm the end or frm the side(Young 1970: 161-162). The cars 
ran on +scks built on the floor of each mine level and in t&e 19th Century 
were usually pulled by small  mine mules i n  trains of four or five. A t  the 
Consolidated. Costez i n  1929, the adit level ore trains were six cars long 
and were p u l l d  by a three and one-half ton storage battery 
I - o ~ i v e ~ H e z z e l ~  1930: 11); the cars each held 5E cubic feet of ore 
and were of the gable-lmttan, sid&ump t y p .  The track was 24-inch gage 
with 30-poud rails and four by six inch t d e n  t ies .  

Hauling ore fran one mine level to  another was Zone either ttlrough 
shafts or incline passages through which ore "skips" were hoisted or 
pulld. Farly hoistirq methxls used a hand-turned windlass to  pull  a hsnp 
rope, one end of which was attached to a bucket or skip; sanewhat later 
horse "whims" were used to  do the same tking. By the latter part of the 
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19t3 century, ~ e s e  hoisting devices were being replaced by headframes, 
steam Mist engines, and flat braided wire cables. The hoist engine was 
housed in an engine house near +&e headframe: a wire cable ran frun the 
engine to a sheave(circu1ar d m n )  a t  the top of the headframe ct,m the 
shaft or incline to  the skip car!Young 1970: 153). Smaller versions of 
these hoisting arrangements were us& t o  haul ore fran one mhe level to 
another. Although virtually mthing is lmmn about underground ore 
transportation in the Cortez d i s t r i ck  prior to  the 2mfh Century, Hezzel- 
(1930) again provides specific information a b u t  Ehe 1929 Consolidated 
Carte2 operation. The folloWing equipnent was used to bring ore frm the 
lowest levels to  the Arctic adi t  a t  the 6,7rdl feet level: an 18-cubic feet 
skip car; a t h r e e e r  inch, six-strand hoisting c&le; a five-feet 
diameter steel  sheave; and a 50-horsepawer, 220- volt hoisting engine. 

The milling pattern marking the Consolidated Cortez perid is 
essentially identical, technolqically, to the cyanide leaching model 
clescribk! for Wenban's m i l l .  Dismvery of a set of photographs e n t i t l d  
"Cortez by Koctak" in the MacKay S-1 of Mines a t  the University of 
Nevada, Reno, greatly facilitaked the dlevelopnent of a specific &el of 
the Consolidated Cortez mill. Presmnably taken in the early 132L%, +_he 
photographs show details of the mill and -rhouse interior. The r n i l l  was 
p e r &  by tm 2fM-horswer, semi-iliesel engines, which were 
direzt-connected to electric generators: the merp ' lan t  also contained 
three f u e l  o i l  burning air ccmpressors rated a t  an additional 258 
horsepver. least one of the cQnpressors was a Sullivan angk-mmpund 
type according to notes on the photograph. And at Least one of the diese l  
engines was manufactured by F'airbanks and MDrse. Electric loccrrrotives 
transported the ore fran the Arctic Tunnel to  the m i l l ,  where the ore was 
fed by autunatic feeder into an Allis- Qlalrners gyratory crusher. Pfter 
prelhinary crushing, the ore was run through an Alliselmers ball m i l l ,  
which reduced the ore to  less than M meshes per square inch size. Frmn 
there, the ore passed through an Allis4halmers tube mill for sliming to a 
m i m U m  size of less than 100 meshes per square inch. A Dorr classifier was 
connected in closd-circuit  to the t h  mill. Probably after t&e milling, 
the ore was sent to  mncentrating tables, mere a h s t  half of the bullion 
was recovered before cyanidation, again according to notes on the 
pbtographs. A Merrill clarifying press is shcm in  the system to remOve 
sediments before z-bc dust was add& t o  precipitate t3.e cyanide solution, 
and Oliver f i l t e r s  are sham recavering the last traces of silver af ter  
precipitation and before the slime is clischargd into the tailings p i l e .  
F i n a l l y ,  the p h o m p h s  demonstrate that the m d e  precipitant was 
melted by a f-uel oil burning t i l t i ng  furnace; notes indicate that 1,CmB 
ounce ingots were cast. 

At 

The Consolidatd Cortez m i l l  was m i l i f i d  i n  1928 to use the oil. 
flotation method. of ore concentration(Vanderbur 1938). Here, "frothing" 
mchines, such as the Fagerqren flotation cells are used along with 
chemical frothing agents, such as pine o i l ,  to float mal1 silver 
particles. The flotation process was usua.lly u s 4  i n  cmbination with 
cyanidation, which loses mre silver than gold: .in most cases, exhaust& 
mill tailings were run through the flotation cells to recwer a2ditional 
silver. Installation of the flotation -tan is not expected t o  have much 
j m p c t  upon the archaeological record of the mill's earlier technology. 

Social and rzphic Patterns 

- 

- 
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To date, l i t t l e  is )azown -ut social and &ncgaphic characteristics 
of this period. Most of the earlier settlements seem to have been abandoned 
in favor of "Upper cortez" in the vicinity of lvenhn's  mill. And the ma11 
settlement around the Garrison Mine w a s  probably also abandon4 as the 
principal lm of mining activity shifted t o  the Arctic Mine. The 
settlement of Shoshone Wells was mst likely vacated after Sirneon Wenbvl 
left  the area, as it seems t o  have housed a number of dmestics i n  llvTenbanIs 
employ. As for ethnic canpsit ion of the dis t r ic t  during tlis priod, 
nothing is m. It is expectfd, hmever, that distinct patterns of ethnic 
behavior are probably archamlogically invisible, unless relatively recent 
*grant groups wrkel! in the area. Native-mrn Blacks, for example, tho 
are e x p e e d  during this time period, are no t  e x p x t d  t o  have a 
distinctive archaeological. pattern. 

Emlcgical Patterns 

A major change in the h m  ecology of the district is e-cted during 
th i s  period, or mewhat earlier.  me major change is in the shift frun 
m m i n g  steam boilers to  diesel fuel burning electric generators. As a 
result, +he deforestation of the Cortez uplands should have been great1.y 
rsduced, and a n m  surge of forest gracrth started. The second major char195 
is in  the netwxk of raw materials. L x a l  and regional netmrks bringing 
salt, l ime ,  sulfur, and the like to  the mills are e x p c t d  to be replace2 
by national netwrks through which diesel fuel and cyanide are t ransprtei l  
to the Consolidated Cortez mill. 
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After the Cansolidatd Cortez Silver Mines Canparry passed into 
receivership i n  1930, the Cortez mining dist r ic t  was marked by only 
sporadic and s m a l l  scale mining zctivities. In 1937, the Costez Metal 
C a p n y  purchased the property of the ccrzlsolieat& Cortez but did not 
-rate the mine(Vanderburg 1938: 22) .  Only s m a l l  leases were active during 
this time. The Roberts Mining - and Milling Ccmpmi did, hcmever, operate a 
substmtial mill i n  M i l l  Canyun for a short time in the late 193Qrs. 
Vsnderburg(1938: &sene3 the m i l l  in operation and c’escribes it as a 
?.&ton cyanide leaching plant using the prmess given earlier as a d e l  
for the r e f i t t d  Wenban’s mill The folhcing quipnent  was asscciatd:  a 
Sullivan prtablft a i r  carpressor, an Ingersoll-Ran2 stationary a i r  
canpressor, a Sullivan d r i l l  sharpener, rock drills, 2 blacksmith shop, a 
gr;.vity-type trammy, tm autambile trucks, an assay office, camp 
accaumdations for 3C men, a Fairbanks-Morse ID’0-lmrsep.ver diesel engine 
t o  p e r  the mil l ,  and a 220-volt electric generatorhnderburq 1338: 2 7 ) .  
Cortez Gold Mines is present]-y active i n  the district, running a large 
cyanide mi l l  i n  Crescent Valley and t ranspr t i rq  old mil l  tailinqs an2 mine 
waste to it frm the &rtez dist r ick.  The present lm market price of 
silver and gold are ,  hcrwever, likely to rapidly bring khat -ration to  a 
halt, alorq with many others in the area. 

27) 

-- 

Luring this p e r i d ,  the entire area is expccted to  urdergo 
depopulation. The greatest “crash” should be a t  Uper Cortez, although a 
few cmntinud to live there into the early 1960s. ?!king activity i n  Mil1 
Canym during the 1938s suggests that a sett lanmt shift tcrward that 
locality should have taken place. What the ethnic -sition of the 
district is during the pst- Cansolidated Cortez Fr id  is mhm; 
however, there is’no evidence of a d i s t inc t ive  ethnic minority. 

Ecologically, the district after 1930 is expect& t o  continue 
participation i n  a national netwrk of raw materials. There is no 
docmentary evidence to date of extensive use of local resources, other 
than water. 
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LAM) USE Z m S  IN TFE C O m  DISTRICT 

The superposition of land use patterns identified for each of the 
study units discussed abwe underlies the follawing &el of land use zmes 
for the Cortez dist r ic t .  Each zone is A geographical area with distinctive 
expctations for past h m  activit ies and, therefore, for the 
archaeological record. The Cortez zones are controlled, for the most part, 
by localities of c r i t i ca l  resources, by topqraphic pt terns ,  and by 
localities of "gravity centers" such as settlements and roacls. Figure 5 
shaws the gmraphical boundaries of the zones that have k e n  defined by 
the prelhinary phase I study of land use patterns i n  the rlistric-t, 

The geogrzphical distribution of ore H i e s  is exper-txd t o  be 
strorqly associated w i t h  m in ing  sites, such as adits, shafts, t r a m a y s ,  
headframes, and the 1ikefFigure 6) .  In addition, because of the 1-hestone 
matrix of the Cortez ore bodies, both quarries and lime kilns should occur 
i n  the same area. Most of *e precious metals production i n  t he  Cortez 
dis t r ic t  came frm fissure veins and m t o s  (blanket and pipe replacement 
kaiies) within the Ha&urg dolunite of the P?ew.da G i a n t .  Additional ore 
bodies have been lccatd in the Wmhm limestone and quartz veins 0, M i l l  
Canyon. A l l  of these are part of the Cortez and Crescent Valley fault  
system(Gil1uly anit Masurs9 1x5: 96-97). As stated i n  the phase 2 Ccmstock 
reprt(Hardesty, Firby, and Siegler 1982: 451, "-the actual lmation of 
mining/ m i 1 l i r - q  sites in lafie strata is mst ljkely m n t r o l l d  by highly 
-lex causes. For that reason, the distribution of such s i tes  is e.xpct&i 
to be rmdcrn within the lode areas." Accordingly, the recamend4 w e y  
design for sampling the ore zmes is a set of rulc?amly placed l inear  
trqlse&s. 

m o l o g i c  Zones 

As was t rue of the ccmstock district, water is a cr i t ical  cJ,eterminant 
of h m  activit ies in b t h  historic a d  prehistoric study cnits. If water 
is not a simple constraint on where human ppula t ions  are likely to be 
found, as i f  often true of prehistoric foragers, it is likely to he 
associated with behavior and artifacts involvd in its trmspart to another 
place, as is often true of canplex societies. Thus, although mining 
settlements are often found in  localities without permanent wter, such 
settlements are always linked t o  wter sources e'lsmhere through scme kind 
of supply system. In the Cortez district, subsurface mter was to 
miners by constructing artesian wetl-s, and d i s t a n t  mter was transported to  
miners throqh a pipeline, For that reason, hydrologic zones can he 
considerect as having b t h  natural and cultural Imm2aries. Xy2roLqic zones 
in  the Cortez district thus include streams, springs, artesian we!.ls, and 
pipelines, wkich are d e l i m i t d  i n  Figure 5 by USGS topqraphic map 
designations. The zmes are expert& t o  k associaid with historic 
residential settlanents, water transport activit ies,  mills, and a wide 
range of prel-ristoric s i te  t y p s .  Survey rnethcds recarmended for samplhg 
hydrolqic m e s  include circular quadrats around " p i n t "  mnes, such as 
springs a d  wells, and linear transects follorrrinq linear mnes such as 
streams and pipelines. 

brought 
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Figure 6: Waste Dumps and the Tramway at the Consolidated 
Cortez. 

Figure 7: Wenban’s Mill Today 
4 



Gravitv C e n t e r  Zones 

Natural cons+mints such as the distribution an2 abur115ance of water 
are nut the only detenhants  of land use, especially durjmq historic 
perids. Rwds, sacred places, tcxms, centers of industrial activit ies,  and 
the like - all of which hare historically complex origins and, therefore, 
d a n  locations i n  space and time - serve to  a t t rac t  human ppulations and 
activities. For that reason, such places are desiqnated as gravity centers 
and are treated as separate l a d  use zones within the Cortez mining 
dist rkt(Figures  7 a d  8 ) .  The most impOrtant gravity centers in the 
district are rnjming c a r p .  These include O l d  Cortez, St. Lauis, Shoshone 
Wells, and Cortez(Figure 9 ) .  In aMition, the Gzrrison Mine is ?esignatd 
as a gravity center because of the large n m h r  of scatter4 Chinese 
households that apparently exist& in  its vicinity(Figure l a ) .  lenban's 
household is also treated as a gravity center because of associatd 
households of dmestics and other service people. This canplex my or may 
not be part of *&e old settlmmt of Shoshone Wells. Historic roads i n  the 
d i s t r i c t  are defined as another catgory of gravity center. The recmnGei!  
strategy for surveying these zones depends upon whether the gravity center 
is a settlement or a road. Settlements are best smeyed w i t 3  circular 
quadrats; m d s ,  by contrast, are hest sumeyed with linear transerts. 

The Pinvon-JuniEr Zone 

P;bwe t!e Cortez mines and mills are uplands mered with a pinyon- 
junipzr forest. hurirq the heyfay of the Cortez mill and Wenban's mil l ,  
these uplands were heavily exploited for f i r d  to  run steam boilers. 
Historical sources suggest that Italian -cutters and charccal. &.em 
were anployed in t h i s  activity. ConSequent'Ly, both residential sites of 
Italian &cutters and charccal d i n g  s i t e s  are expect4 i n  this area, i n  
contrast t o  other places i n  the d i s t r i c t .  Spcifically,  charcoal mking 
sites are expectd to be "pit kilns" such as those documentel in the 
Truckee Basin(Elston, Hardesty, and Zeier 1982) and i n  the Great 
Basin(Young and Budy 1979: Murbarger 1965). I n  addition, prehistoric 
hunting sites and possibly pine n u t t k q  s i t e s  are expectd. The sunrey 
design recumended to sample the pinyon-juniper zone is a series of 
randanly placed linear transects. 

Salt Marsh Zone --- 
In addition to water and e, s a l t  is a critical resource damnded by 

the mse F i v e r  process of pan amalgamation at the Cortez m i l l  and by the 
Russell leaching process at Wenban's mill. As 6!iscuss& earlier, at least 
sari-= of the salt came fran the marshes around Pleistocene Lake Gilbert i n  
the northern part of Grass Valley, or a t  least that is what his tor ical  
sources suggest. These marshes are here defined as a d i s t inc t  land use zone 
because of the expzkation of finding archaeological evidence of salt 
mining. It  is possible that  suc5 sites may be associatecl With historic 
PTative American material. The s m e y  design recurmmdd for the salt marsh 
m e  is a set  of randmly placed linear transects. 

The last l a d  use zone identified i.n the Cortez district- is the 
cm the valley fl.mr or alluvial. f la ts  of G r a s s  Valley. Little '%interl.and" 

23 



Figure 8: The Consolidated Cortez Today. 

Figure 9: Upper Corter. Courtesy Nevada Division of Historic 
Pre serva t ion and Archaeology. 



Figure 10: Residential Sites at the Garrison Mine. 



is e p c t e d  in this area, with the exception of seasonal plant ga+Aering 
tzsk  sites and isolated historic artifacts. The main historic rmd also 
goes through the area. Randanly placed linear transects are reccmmendd for 
$&eying the valley floor. 
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SIGNIFImCE 

The study of mining ?istricts is usually left to historians. Certainly 
historical m t h d s  are dmanded to develop thematic frammrks frm which 
appropriate behavioral mdels can be built ad. to glean the wealth of 
mpirical data about mining technology that exists in written documents, 
photqraphs, and maps. At the same time, it does not  follm that the gcals 
of research in mining districks should be only historical. Research 
strztegies us& can also be directed by goals that are scientific: that  is, 
the purpse of such strategies is not simply to describe or to mdke 
enpirical generalizations a b u t  what happened in the past but to develop 
universal theories about the pst  that  are independent of particul.ar sets 
of anpirical data. Thus, Dunnell(1980) has discussed the usefulness of the 
scientific theory of evolution as a research strateqr in archaeology, ant! 
Kirch(1980) has dwelaped a universal d e l  of behavioral azaptation to 
explain variability anci change in the archamlogical record that is derived 
fran evolutionary theory. Kirch's d e l  is "middle range theory"(Binforc3 
1977) that links together generaJ. principles of evolutionary theory and 
empirical data of the xchaeolgical record. The process of adaptation 
takes place as selection sorts out behavioral variants thrcmgh differontial 
reprduction to increase those that best solve environmental problems. 
Adaptive dhange in the d e l  goes through a predictabl-e squence of three 
stages. The behavioral r e p n o i r e  carrid by inmigrants into a new 
avironment is, first, expected to have low variability and lcrw initial 
fitness. Later, efforts to solve key problans in the new environment 
encourages e-rimentation and innovative bhavior, creating a period of 
high variability. Finally, selection sorts out these variants and 
elhinates the least successful, thereby reucing behavioral variability. 

An Adaptive Pibdel of M i n k  Behavior for the Cortez D i s t r i c t  

A general- d e l  of adaptive behavior appropriate for unders+_anlling 
patterns of teclhnological, damgraphic, social, and ecolqical change and 
variability in the C0rr -e~ district f o l l m  fran Kirch's discussion. New 
mining districts are expected to be colonizd by inmigrants carrying tools 
and work patterns best adapted to their haneland. In the beginning, the 
adaptive f i t  between mining behavior and the n w  environment is mst likely 
to be poor, zlthough the degree of fitness is expected to vary. Thus, the 
Wastme pan amalgamation process for extract ing bullion fran silver ores was 
poorly aCaptd frm the beginning in the Cortez district, but was much 
better adapted to the surface chloride ores in the nearby Mse River 
district. In t ha t  sense, Kirch's assumption of low adzptztion at the time 
of colonization m y  not be entirely realistic in all cases and in all 
sectors of hman behavior. Mining technology is, hwver, expectel to be 
relatively standardized ararl hanqeneous on the 19th Century and early 2Bth 
Century industrial frontier(Pau1 1963). Followkg colonization is a prioc! 
of experimentation md innovation in an effort to cope with novel 
environmental problems. Thus, several roasting, leaching , and 
crushiq/qrinding milling a s  were &Jid i n  the Cortez district after 
the Washoe process p r w d  to be useless. Finally, var iab i l i ty  in mining 
behavior and tools is e v c t d  to lx narrclwed after sane innovations are 
found to have high fitness in the n w  environrkt. Cyanide leaching, for 
example, nearly replaced other silver milling technologies after the turn 
of the century. 
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The &aptitre squence of low variabil i ty a t  +Ae time of initial 
mlonization f o l l m d  by first an increase and then a decrease in  that 
variability sems t o  he a useful predictive d e l  for understarding the 
archaeological and historical  records of the Cortez mining d is t r ic t ,  as 
well as other districts on the western mining frontier. P i h a t  the d e l  
predicts, hwever, must be carefully mnsiderd within the context of 
enviromental change and variability. Wst  inportant is  recognition that 
the ore itself is the enviroment that mining behavior tracks most 
urgently. And, despite the geological constancy of the ore b5-y  i n  most 
mining d i s t r i c t s ,  it is a cons&tly changing-environment t o  the m i n e r  who 
has l i t t l e  kcwledge of its variability and must search for it as if 
blindfolded. As each new ore environment is encounterel, a new adaptive 
sequence is set in motion. For that reason, mining as an adaptive process 
must be viewed as having a strong randan corrprment ra t ler  than as a simple 
sequence of colonization-experimenmentation-adzpation. 

Preliminary historical  research has supported the usefulness of *he 
Kirch d e l  in understanding sane aspects of behavioral variabil i ty &. 
change i n  the Cortez district. me SUCCCSS of mining operations i n  the 
dist r ic t  depended. 1-argely u p n  hm miners were able to  cop with 
fluctuations in the ore t d y  that were usually unexpxt -d.  One early 
problem was the sd&n shift fscm surface o x i d i z d  ores with Fliqh silver 
c l o r i d a  content, that could be m i l l d  with convmtional F47ashce pan 
amalgamation, +a deeper ores made up mstly of sulfides of a n t k n y  md 
arsenic. The sulfides could not  be milled with the Washoe process. 
Experimentation i n  the nearby Peese River district dcmonstratd that 
roasting the ore wi+A salt before amalgamation s o l v d  the prablsn by 
converting the sulfides in to  chlorides. The Reese River process wds adapt4  
by the Cortez Corrpany and continued to k used by the Tenabo CEmpany. 

Another problem with the ore b 3 y  in the Cbrtez d i s t r i c t  a s  its 
sudden disapparance and reappearance or sudden change f r a n  high gr;.-cte t o  
lw grade ore. A variety of innovations was tried t o  solve these probLems, 
scme of which were relatively unsuccessful and dropped and a few of which 
were successful and retained. Diversification in the minerals behq h e 3  
w a s  one expsrimmt, Rather +& mining only silver and gold, the mining 
ccmpanies also recovered zinc, m m r ,  and lead. That was espxia l ly  true 
of the Tenabo and Cmsolidatd Cortez capnies(Roberts e t  a1 1965: 9 9 ) .  
m e r  such "resilience" tactic is the f a m i l y q i k c  relationship 
establish& by the Tenabo Conpany wi th  its inmigrant Chinese miners. 
Whenever the ore kdy was temporarily lost( 'bxrasca" ) , the ccnprry drw 
u p m  its pool- of familial gcnl w i l l  and suspended wages u n t i l  the ore body 
w z s  once again located. In such a way mst of the mining -ration m s  
minimizer3.. 

Another set of innaations was intended to  increase the rate of 
recovery of precious and base metals frm 'Lm grade o m  M.ies. Thus, 
experimentation w i t h  the Reese f iver  , bssell leaching , and cyanide 
leaching processes gradually brought silver recovery beymd 5M percent. Anti 
an increasd reclovery rate rendered profitable r w r k i n q  of old waste dump 
and mill tailings, as wll as exceptionall-y Law grade ore W i e s  i n  old 
mine mrkings. Y e t  another set'of technolcqical innovations decreasd the 
cost of milling and mining methds. The use  of calcium sulfide instead of 
d m  sulfide a t  Wenban's m i l l  is an  example. Egleston(1887: 529- 531) 
mtes ,that d u m  sulfide is better as a precipitator of silver: Yawever, 
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calcium sulfide is cheaper if "lime is countd as next to nothing." W e n b a n  
m s  able to use limestone next to  the mill to prduce a virtually inf ini te  
supply of lime at very lcsw cost. The use of Kran rolls at the same mill 
also illustrates the h p r t a n c e  of cost reduction in the adaptive process. 
Krcan rolls do not g?ind ores as finely as other methocts, such as the 
California stamp, but are cheapr to buy, less costlyto maintain, and do 
nut r@re a separate building(Eiss1er 1898: 213-217). 

The general pattern of technological and organizational change 
observed in the historical remrd of the Cortez mining district is a sudden 
change in the mining envirommt f o l l d  first by rapid behavioral 
innovation and then by dropping a l l  but the mst successful. That is, of 
course, the pattern predicted by the Kirch &el. Such pre1irnina.q 
observations do not, hawever, provide a real t e s t  of the validity of the 
explanation. That must cane fran additional historical research and fran 
obsemtions of the archaeological remLY3, and it is here that prt: of the 
"significance" of archaeological sites in the d i s t r i c t  is derived: (1) 
A R C H M D ~ I C A L  SITES WITH m I A L  F'OR HAVING CHRONOLGICAL D ~ F H A T I O N  
APCUT PATTERNS OF VARIABILITY IN M I N I N G  BEInVIOR ARE MORE SIc;NIFICA2V THAN 
THOSE TXAT D3 NUT. Thus, Wenban's mill and the Cortez mill, b'ch of which 
bere used for rel-atively long perids of time, are m r e  siqnficant than the 
Consolidated erkez  mill in terms of t h i s  criterion. 

Colonization Patterns: G u t k l  Forashq EWels 

The nature of colonization on the industrial frontier is another key 
problem area i n  the Cortez district that can be us& to evaluate the 
significance of archaeological si tes .  Elsewhere(Hardesty n.d.), I have 
praposed that frontier colonization can b= understood within +he Eramemrk 
of evolutionary ecology. One set of research probl.ems revolves around 
optimal foraging theory. Here, the issue is whether o p t i m a l  foraging d e l s  
can adequately explain the movanent of miners fran one ore or other 
resource "patch" to another w i t h i n  the district and thus predict the 
chronological sequence of archa-slogical sites a t  each p1.ace. 
Chamov's(1976) 'harginal value theorem" underlies one such d e l .  The 
theorem stipulates that "the apthal prdator  should stay in each patch 
until its rate of intake(the nvarginal value) d r o p  to a hvel equal to the 
average of intake for the habitat" (Krebs and Davies 1978: 43 ) . Average 
intake is net: that is, the cost of acquirirag resources i n  each patch must 
be subtracted frun vhatever is taken. In my papr the &el is describe3 as 
follom : 

The industrial frontier is a web or archipelago of patches ... in 
the form of ore bodies, t ree  txzcts, salt deposits, and the like. 
Sane, such as tree t racts ,  are renewable; others are 
nonrenewable. Miners, loggers, and other industrial colonists 
m e  into each patch and, according to the marginal value 
theorem, are e x p c t e d  to  stay there u n t i l  its net yield drops 
helm that likely to be obtained fran an "average" patch 
elsewhere on the frontier. Hm long they stay, and +.erefore 
their rate of mvmmt m g  patches, is depedent u p n  rate of 
patch re-, variability of the patch, size of the patch, 
technologicdl efficiency of exploitation! "capture" cost) , 
Wanqmrtation cost, and mrket price. Minimizing transprtation 
cost and rnaxkizing each of the other variables for each patch 
type maximizes the munt of time evcteil to be spent i n  the 

29 



ptch and, therefore, minimizes the rate of metnent m n g  
patches. Al!. but size and variability of the patch are 
envirmtal variables that change stochastically. Changes i n  
technological efficiency, for example, may fol.lcw the sudden 
invention of a new milling procedure, such as cyanide leaching, 
and m k e  patches that had fallen helm the average once again 
profitable to colonize. The prd ic t ion  of the innovation itself 
is impossible , as is the prediction of a sudden jmp i n  market 
prices that muLd also send the profitability of the patch W e  
average. On the other hand, it is inportant to note that since 
market prices and technolqical innovations are rapidly 
disseminated throughout the frontier, the profitzbility 
relationship amng the patches may remain the same e v m  though 
the average intake line has been raised. In  this C Z S ~ ,  one wuLd 
expct the patches to be recolonized in exactly the same order as 
the pioneering colonization. --- 

Develcpnent of a vcific "marginal value" d e l  of colonization 
ptterns in the Cortez district is plannd for the phase 2 project. 
Archaeolqical rquiranents for t e s t h q  such a d e l  can then be u s d  to 
assess the scientific significance of archaeokqical sites in t5e dis t r ic t .  

Cultural. P lu ra l i sm on - the Frontier 
The third key research proten d m - n  identified for the Cortez mining district centers u p n  h m  American Victorianism is manifested on the 

Western mining frontier and hm it interacts with other m n t q r a r y  
cultural traditions, especially those carrid by inmigrants and ethnic 
minorities. American historians consider V i c t o r i d s m  to he the daninant  
cu l tura l  tradition of America during the micl.dle and late 19th Century an2 
prhaps as la te  as Wrld War I(Hwe 1976; Trachtenburg 19e2). The tradition 
is ccmparable to the h c i c a n  "wrlrl views" of Puritanism, Folk cui-ture, 
and Georgianism used by Deetz(1977) to direct historical archaeological 
research in the Colonial perid. In this case, historians see the Victorian 
w r l d  view as emesging frcm an urban industrial- erorxmy and as having such 
ideological characteristics as protestantism, the mrk eth ic ,  punc+ual.ity, 
a strorq m a s i s  upon order, terrrperance, conspicious consuption, 
didacticism, anc! seLf-cultivation(~ 1976). The carriers of Victorian 
culture, mstly of British origin, enjoyed the status of a daninant  
majority during their heylay and enthusiastically conveyed, by 3 . m  and 
missionary activity, their convictions to imnigrant and ather ethnic 
minorities. By the early part o f t h e  20th Centu ry ,  however, these same 
minorities had hecane majorities and essentiaf-ly dcminatd Americm c i t ies .  
Carriers of Victorian culture rapidly disappeared, and herica entered a 
period daninated by a new, mu.lti-et.hnic mrld view. 

Bdker(1978) has p r o p s d  the study of Victorian culture as a key 
research problem damin for historic archaeolqy in Colorado; the same 
approa& s e e m  feasible for the Cortez district. The major problem is 
giving Victorian culture an archaeological identity, as Deetz(1977) has 
done the Puritan and other early American cultures by ushq ceramics, 
architectural styles, and gravestone styles. That definition, in ofler to 
avoid a strictly normative frmewrk, must bqin wtth +he stuily of 
variability amo~lg ths cmiers of Victorianism in time and space. 
Baker(1978) has suggested that such a study proceed f-rm the "building 

for 
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blocks" of si tes with short-term occqations within which ' l i t t le  or ncl 
change can be assumed to have talcen place. Such an approach allms the 
building of chronological heqences and geographical series showing change 
and variability i n  the Vi-rian tradition. The archaeoloqics.1 rword of 
the Cortez district is suitable for +&at approach. Settlements at Shoshone 
Wells, St. Louis, Old Cortez, and Cortez, for example, may have a series of 
occupations w i t h  distinct spatial and tmpra l  limits that are 
archaeolcgically visible; the phase 2 mrk at Shoshone Wells should go a 
long way tclward clari-.fying that pss i5 i l i t y .  And a n M e r  of i s o l a t d  
structures scattered througl-nut the d i s t r i c t  are potentially useful in this 
regard. Perhaps the most important is the multi-ethnic -sition of the 
Cortaz population. There is every possibility t o  examine the impact of 
V i c t o r i a n i s m  upon inmigrant Chinese, B l a c k s ,  and other ethnic populations 
in the district and, conversely, their i m p &  upon V i c t o r i a n i s m .  In t3is 
regard, a major problan is identification of archaeological measures of 
cultural interaction appropriate for the Nevada mining frontier. At any 
rate, it is clear that the study of V i c t o r i a n i s n  provides another criterion 
for evaluation of site significance at Corkez. 

31 



The 1981 archaeoJ.qica1- project at Shoslmne Wells had the foll&q 
goals: (1) establish a s i t e  chronolcgy and link it to the historical 
rexrd: (2 )  lacete and describe cultural features present: (3)  test the 
features and determine their extent and integrity: and (4) determine the 
ethnic affiliation of the occupants through architectural and ar t i fac tua l  
patterns. 

Historical '3ackqround 

'I%@ *~YWI name of Cortez has, we believe, actually been applied to a t  
least  three different areas in t!%e district. Originally, the %wnsit.e of 
Cortez was establish& by May, E64, by the Cortez Ccmpany i n  fill Canyon( 
R e e s e  River Reveille May 5 ,  1864). Lt t h i s  the, there were a t  least txm 
additional camps associated w i t h  t he  other mines west of Wunt T e n a b .  
Saint  Louis was at  the foot of the mountain and a t  the base of a steep 
trail leading to its namesake - the saint muis ledge( Reese River Reveille 
b y  3,  1864). Simeon W e n k i n  apparently lived a t  or near Saint  Lads before 
construct-im his mnsion a t  Shoshone Wells. Shoshone Wells was sitw-ted 

-- 
. .  

across the Alley fran plbunt Tenabo and the camp of sa in t  Louis( Reese 
River Reveille M a r  3 ,  1864). In 1864 Shoshone Wells was a mall tm w i t h  - -  
s i x  houses and was assoc iatd  with the Fortune and Cortez American d a h s  
under supervision of T.M.Cassell( -- Reese River Reveille April 7,  1864). 

By 1869 Ehe land survey map still shms Cortez i n  M i l l  Canyon but 
Shoshone notkillg else in the district: hawever, the map does not cover the - 

Wells area. h e  19 years la ter ,  in 1m8, the Reese River Reveille 
( N o v d r  lQ, 1888) refers to " U p r  and Luwer Cort.ez, " which we interpret 
as present-day Cortez!Upr) and Shoshone Wells (mr) .  The name change may 
have begun with W e n b a n ' s  purchase of the Cortez mill in M i l l  Canyon in 1869 
and the la ter  construction of his new mjlll(.h 1886) zt the present site of 
Cortez. The shift i n  mining activity t o  the w e s t  slopes of Wmnt Tenabo and 
Wenban' s ever-increasing control of the district ' s operations were 
undoubtdly instmnental in the name change. Along with the new mi11 came a 
piped water supply fran Wenban's Spring about five miles to the southwest. 
T%is was probably the stimulus that brought about gr& in the Upper 
Cortez area. Sanetime before 1889, Wenban bui l t  a large house for himself 
and his family a t  Lmer Cortez; the house includd pi@ water to the 
kitchen and baL5 and a green lawn With lccust trees for sh,ade(Murbarger 
1963: 3 4 ) .  

To accanplish the stated objectives within the allotted 10 day fie12 
project, we imnediately s m e w  the surface r d n s  and prduced a sketch 
map of the site. An at tmpt  to make a topographic si te  map m n m e n t l y  
w i t h  the excavations was abandoned k a u s e  of time constraints p s d  by the 
short  field seamn and the constant supervision Slanandd by s t d e n t s  i n  the 
U N R  f ie ld  s c b l ,  who contributed the L a b o r .  Instead, we settleil fer a 
detailed sketch map(Figure ll), which shenls major cultural features within 
the s i t e  area. This map was constantly updated during the field season. 

The early surface s m e y  revealed spatial patterning mnq the visi-ble 
structures a d  distinct architectural. differences mrq the visible 
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structures. W e e  principal clusters of structures could be identified. In 
addition to surface mapping and artifact c o l l e i o n ,  test excavation of at 
least one structure fr& each cluster w z s  c0nduct:ed. The testing was 
considered necessary to d e t e d n e  whether the di€ferences among clusters 
and indivizual structures originated in sequential occupations, ethnic 
differences among contemp0ranmu.s occupations, or samething else. An 
additional reason for the test excavations was to clarify whether or not 
the cultural deposits had teen significantly disturbed. A bulldozer trench 
within one bui1dk-q cluster, numerous pot holes, and reports by informed. 
local residents suggested that  the site had been vandalizd for years. 

During the course of excavation, it soon became apparent that the 
artifact yield wuld be very smdl1 because of lw artifact density w i t h  
building d e p s i t s  ard. because of the d l  volume of d i r t  md by an 
inexprienced mew. To accarplish sane of our original g d s ,  therefore, we 
also selectively sampld trash disposal areas within the site boundaries. 
These collections were those considerd to  be diagnostic of chronol.ogy, 
function, and ethnicity. W i t h i n  each major surface collection area, lD0 
percent samples were taken frcm randcmly selected areas ta prwiee a 
reasonably unbiasd sample of the cultural depasits. 

Limited test excavations wre done in four stmctures. In a l l  cases 
the test unit was dug to sterile soil. As previously mentiand,  +Ae 
excavations were intended not only to collect artifacts but also to 
determine integrity of the deposits. Our wrk suggests that these are 
indeed pristine cultural d e p s i t s  dating frm the historic oecupations of 
the site. Because of apparent ecgnCmir, cycle3 in the history of the Cortez 
mining district, hwever, it is also likely that sane buildings m e  used 
aver and over again. Such events m y  mt show up in the archaeolcqical 
record because of the short time span of oxupation. 

Structures 

Forty-five structural features have been recordd. within the site 
boundaries. This figure is, hclwever, probably low -cause of nearly 
invisible remains that Wund throuqhouk. The dense, high sagebrush, 
dlwiation, simple construction methcds, and vandalisn ?xwe all 
mntributect to such invisibility. Stone and adobe m l l d  buildings are the 
mst visible, and s a w  of these are clusterd into "neighlmrhds." &her 
stmctures which are often hidden f r a n  view are dugouts, of which only 
depressions ramin, and stone foundztions of -en ern buildings. 
Finally, the Wenban house is visible as a deep, stonelined depression on 
the norl5wes-t: d g e  of the site. other praninent features that have been 
mapped include wells, trash scatters, roads, and stone aligments that have 
not been identified. 

Adobe Structures %w structures(S9 and 513) are cons.tructd of adok 
blocks, each of which is approximately 12 inches 6 inches by 4 inches; 
they are laid in mninterlocking courses(Figure 12). Although badly 
ilecorrposerl Jnrl actively king undercut, the buildings nevertheless have 
rarrnants of plaster and whitewash on the interior. The first adobe courses 
were laid on a lm stone foundation. The dcomaywas mst likely in the 
eastern wall. 

Use of adobe appears relatively early in the Reese River district. On 
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Figure 12: An Adobe Structure at Shoshone Wells. Courtesy Nevada 
Division of Historic Preservation and Archaeology. 

I 

Figure 13: A Stone Structure at Shoshone Wells. 



May 1, 1864, the -- RESe River k v e i l l e  reprts "numerous" a&be brick yards 
in Clifton an2 elsewhere. It also notd some of the advantages of adobe 
m e r  FA3od ard clay brick, including cheapness, f i r e  resistance, and ea5e of 
manufacture and use. 

This traditional Southwest building mterial m y  be relater3 to  the 
presence of Mexican Americans in the district(three are documented i n  the 
1WpI census record for the Cortlez d i s t r i c t ) ,  although diagnostic artifacts 
are scarce. Fur themre ,  the listed occupants of adobe buildings in the 
Reese River district do not  have Spanish surnames( Reese River Reveille May 
1, 1864). For the present t h e ,  fherefore, the adohe buildings a t  Shoshone 
W e l l s ,  and L l s e  at Upper Cortez, must be consider4 as probably early but 
not necessarily of Mexican origin. 

Stone Structures By far the mst prevalent structural remains on the 
site are f rcm stonewalled buildirqs(Figure 13). This is probably because of 
readily avail-able stone i n  the district, because stone buildings cannot be 
easily rrrrred, anii because they preserve better than other construction 
m e t M s .  Actual buildirpg styles v a q  considerably, but cerkain trends are 
visible.  Angular cobbles of native volcvlic rock are us&. There appears to 
he l i t t le  or no attempt to  dress the stone, and there is a wic7.e range of 
variation i n  construction mthds. In  general, hcwever, the d q  134.3 
masonry consists of randmly sized stones caulked w i t 5  smaller stones m d  
mud. Small and high windm openings and. SUE d m r  sills still remain; these 
are -en, altho-h in at least one instance (S31) clay bricks have Men 
used. 

Construction of single unit dwellings is mst c m n .  There are, 
hcwever, examples of multi- rcan buildings With c m n  w a 7 . h .  A t  least tm 
of these contain integrated stone fireplaces. Little evidence of roofs 
r d n ,  but it is likely that most had a central beam and a gable w i t h  
-en shingles. One structure t o  the northwest of the s i t e  was built 
against a large e x p s d  bedrock outcrop, which ccmprisd the rear w a l l  of 
the building. 

Another construction rnethd that left stone st ructures a t  the si te  wzs 
to  build a -en frame house u p n  a lm stone foundation. And t d a y  only 
the foundation ramins. The scarcity of l h e r  anrl the p r t a b i l i t y  of Llese 
buildings probably accounts for their invis ibi l i ty  a t  the si te  of Shoshone 
Wells. %ne of the m e n  frame bUj1,dings st i l l  standing a t  Vper Cortez 
are, for example, reprtd  t o  have &en moved fran Shoshone W e l l s .  S h e a n  
Wenbn's house was a large m e n  frame building w i t h  a stonelined cellar. 
Today only the cel lar  anri stone foundation r k n .  The house is reputed to 
have been t w  stories high, to have Seen constructed of h a r M  and 
red&, t o  have had 12 feet 'nigh ceilings, and to  have hail pi@ in wter 
(Ihudtsen 1975: 185). Outside of the house are the s t p  of tm lor_ust 
trees, stone aligrments outlining tFle corral, and a deep s tone l ind  well. 

Dugouts A fa i r ly  m n  t y p  of st ructure a t  Shoshone W e l l s  is t5e 
dug0e-e 14). These are usually visible as trenches dug into a slop: 
they seldm occur on level ground. A group of dugouts was locate2 along the 
banks of the stream, With one of the st~~ctures(S24) actually situated in 
the stream channel. The dugouts prolxblyhad their o F n  end closwl a 
wxden or stone w a l l  and dmr. Sone appear to  have stonelined trench walls. 
Most probably they had little or no w a l l  expsed W e  the ground, aside 

with 
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Figure 14: A Dugout at Upper Cortez Similar to Those a? Shoshone 
Wells. Courtesy Nevada Division of Historic Preservation 
and Archaeology. 



from the bum produced by exczvatirq the trench. FK-xn artifacts surrounding 
the dugouts, it appears -that they were mostly occupied by Chinese. One 
s t ruc ture  in prticular(S34) is associated With a concentration of opium 
~n fra-nts, altllough this concentration a l s  adjoins the rear of stone 
struct:ure Slrn. 

Wells - Tbm adjacent trenches dug into the hillside are probably the 
remnants of a pair of wells. Today only one has a trzce of standing 
water(S37), although a heavy qr& of rosebushes and grass suggests +he 
presence of subsurface moisture. The trench With the apparent misture has 
stonelined walls and floor. 

A t  b u t  the same elevation as these wells is a mine tunnel with a 
buried pipeline feeding a water trough. In addition remnants of a second 
buried pipeline run d m  the hill and may connect w i t h  the W e n b a n  house. 
This particular contour may be a contact between tw rock zones, which is 
not only a likely location for an ore bcdy but also for an aquifer: the 
quality of water frm such an area is, I;wever, questionable. 

Araother group of structures are wells tapping the water tabLe in the 
valley alluvium. There are three, one of which still taps the aquifer. The 
"wet" well is a large( 3.2 meters i n  diameter) and deep(over 4.5 meters) 
stonelined structure assmiated w i t h  the Wenban house. If it is the source 
of piped-in water for the house, it m u l d  %ave need& a wter +,mer or 
pump, a s  the water level is well helm the elevation of the house. The 
interior of the well exhibits a very fine job of dry wall msonrry, using 
undressed native stone. 

Another stonelined p i t  is on the bank of the ephemeral stream running 
through the lower portion of the site. It is considerably smaller than the 
Wenban well and is presently f i l l ed  w i t h  Chinese trash, including cela?cm, 
brainware, and four seasons ceramics: bird bones: hole-in-top cans; cut 
nails; and opium t i n  fragments. 

Finally, a shallcw depression in the middle of a group of buildings 
may have been a walk-in w e l l .  Its gently sloping sides, central location, 
and proximity to the stream suqgest this interpretation. The assmia t4  
buildings appear to  have had Chinese occupmts. 

Neighborhooas The buildings at Shoshone Wells cluster into at least 
th ree  groups or neighbxhoods, plus the outlying Wenban house and its 
associated structures. One cluster is a group of five buildings arranged i n  
a L i n e a r  fashion along the old rcad throqh the site(Sl1 tn S15). Possibly 
associated w i t h  this group are several other structures on the opposite 
side of the road(S27, S42, and S43 and behirad the principal line of the 
cluster(S7-S9, S10, S16, and S35). The cluster .includes tw adobe buiI.dings 
and four dugouts. In addition, e linear trash scatter is in the road, along 
with mer scatters adjacent to a dugout(S34) and a stonwalled 
building(S10). Several piles  of broken glass frm whiskey and beer b t t l e s  
are located about 35 meters south of the buildings. These concentrations 
m y  reflect B saloon in t h i s  n e i g h b r m ,  espxially since household 
debris is absent. The cluster appears to  have been associatd wit?? C3inese 
and pssibly with Mexican populations. 

The second cluster of seven structuires is cen te r4  along a drainage 
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ruMing north fran the h i l l s  behind the project area. These stmmures are 
s t o n m l l e d  and include ha multi-man buildings high on the hillside.  
Belm the tm structures(S2 and S46) is a t ra i l  alang the hillside, and a 
faint roadway appears to run up the hill tcrward another(S1). Trash scatters 
i n  t h i s  area are notable for the absence of Chinese artifacts.  Discwery of 
an Italian wine M t l e  and an outdoor stone oven i n  the cluster suggests an 
Italian occupation. 

Finally, the third cluster is centered ammd a shallw depression, a 
pssible walk-in well. The s i x  buildings making up the cluster are of 
q i n g  size and orientation , but are a l l  associated w i t h  Chinese trash 
scatters. Upstream, to the east, is a series of dugouts along and in the 
stream Mu. These, too, are associated. w i t h  a thin scatter of Chinese 
artifacts. 

1981 T e s t  Excavations Four s-tructures were t es t  excavated dur- Ehe 
1981 field season: S1, SU, S18, and S20. In S1 a one meter square p i t  was 
excavated to a depth of 50 centimeters by arbitrary 10 centimeter units and 
by natural  stratigraghic units, when encountered. The placement of the pit 
in the southwest corner of the structure was chosen because of proximity t o  
the walls, fireplace, and the relative shallmess of the overburden frm 
wall collapse and slope wash. Excavation revealed an in tac t  floor *ut one 
peter belw the surface. Recognition of the flmr was made especially easy 
by an in  s i t u  rug. S13 was selected for test excavation because of its 
location along the former road, building material type, pssible  Mexican 
occupation, and the relatively little damage to standing walls. A one meter 
square p i t m s  excavatwl to a depth of 1.15 meters helm the surface i n  the 
northeast corner of the structure through a berm formed frm a collapsed 
w a l l .  A charcoal rich layer a b u t  0.45 meter helm the surface represents 
the structure's last occupation.. Earlies flmrs, un.fortunately, could not 
be discern4 stratigraphically or artifactually. me test p i t  i n  518 was 
begun after it became apparent that the deposits of S2a were either 
disturb& or not frm the interior of the building. &%-ever, the artifact 
content of the structures contrasted strongly, and a functional difference 
was suggested. The one meter square test p i t  was extended d m  atout  0.90 
meter and rweaJ.4 no dis t inc t  floor surface. Finally, a one m e t e r  square 
t es t  p i t  wa3 excavated to a depth of 5fl centimeters in the  presumed 
southwest corner of 5215. This s t o n ~ l l e d  structure reveal& a wealth of 
Chinese artifacts, as did S18, but l i t t l e  in the way of discrete living 
surfaces. Stratigraphy was preserved but apyeared to represent a myriad of 
depositional episodes With l i t t l e  resemblance to  occupational floors. I t  is 
our belief that these deposits are either outside the structure or are 
disturb3 . 

- 

-- 

Artifacts 

The artifacts col-lect& frm Shoshone Wells during the 1981 f ie ld  
season came frcm the surface i n  and around S1, S13, S18, and S20: frm tes t  
excavations i n  each of these structures; and frm several trash scatters. 
Each ar t i fact  was accessimed into the T&lR Anthropology Musan. For purposes 
of analysis, the use of ar t i facts  vas identified, whenever possible, and 
the collection tnms then classified into functional categories using the 
system proposed by South(1977!. Here, ar t i facts  used in the same general 
kind of activity are put into the same group. The artifact groups defined 
a t  Shosbne Wells are culinary, furnishings, construction, personal, and 
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animal huskandry. Those ar t i facts  that could not be identified have been 
placed into an ' 'mident i f id"  group; The group is then further classified 
into classes. Each class is a more specific functional category; thus ,  the 
prsonal group includes clothing, the opim crartplex, gaming, music, and 
firearm classes. Finally, both functional and s ty l i s t ic  cr i ter ia  have been 
used t o  classify artifact classes into types. In the tableware class at 
Shoshone Wells, for example, are such s ty l i s ic  and tecl?nological types as 
a n e s e  brawnware or jim you, swatm, four seasons, celadon, and 
ironstone. 

-- 
The artifact classifications are sham in Tables 2 throuqh 5. 

Artifacts fran each of the collections are tabulated by stratigraphic 
level, the ca3e of test excavation units in the four structures, or by 
geographical location, as i n  the case of trash scatters. In this 
preliminary report, no a t t m p t  has been mde to  fully define and describe 
each of the ar t i fact  categories identified in the collections. All of the 
categories have, in fact, been define3 and describect in several other 
reports; previously unreported variants w i l l  be more fully described after 
the second. field season has teen conpleted, i f  they have been found to  
e x i s t  

in 

1. Structure 1. T a b l e  2 tabulates artifacts collected frm this  
hillside building. ar t i facts  appear to be rather typical of 
Euroamcxican houseblds dating to the turn of the 2&h Century. And there 
is no evidence of significant differences a ~ ~ s n g  artifacts Ccming frm 
different stratigraphic units. For that reason, +the collection is treated 
here as a single unit. The construction group and the miden t i f id  classes 
of W, glass, and -ne fragments dcminate ar t i facts  fran structure 1. 
Wire nails and cut nails mcur in about equal proportions; although a nail 
chronology is far. fron being established in the American West, these 
proprt ions are consistent with a turn of the century date. The nex t  
largest n W r  of ar t i facts  originate in a variety of dunestic activit ies.  
Culinary activities are evidenced by lard pails, an NIB coffee can, a log 
cabin syrup can that has been converted into what appars to be an o i l  
lamp(Figure 1.51, pine nut shells, and egg shells. Surprisingly, tableware 
is virtually absent. other dcmestic activit ies zre suggested by the 
recwery of lamp chimney fraqratst  a glass lamp base, a brass key, mirror 
fragments, and kerosene can fragments. The personal group is also w e l l  
represented. Mst of the personal ar t i facts  have been put into +&e cl&nq 
class and include a variety of artifacts that must have m e  fran men's 
kats, shoes, gloves, shirts, and trousers; however, what appears t o  be a 
fastener fran a bra strap suggests the presence of m e n .  That 
interpretation is also supported by the mirror fragments, mentioned W e .  
Finally, structure 1 is unique m n g  the excavated buildinqs a t  Shoshone 
Wells i n  havinq a lot of archaeological evidence of the use of firearms, 
perhaps indicative of hunting for wild  game. 

2 .  Structure 13. Artifacts recwerd fran this adobe building in the 
linear cluster are also d a n i n a t d  by the construction group and by 
unidentified glass, wmd, and bone fragments(Table 3 ) .  Nails i n  the 
collectim are mstly cut, suggesting a -t earlier date than 
structure 1. Wire nails do, hmever, mar, although i n  small  quantities: 
for that reason, it is unlikely that the occupation of structure 13 can be 
pushed back teymd the 189Ss. The culinary group is here, as i n  s tmetme 
1, the s d  mst cQttMn ar t i fact  catqory. T a b l e v a r e ,  hwever, is the 
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mst abundant class and western f c d  containers such as cans are v*ually 
absent. The tableware is mostly j ian  you and a few other Chinese import 
types, suggesting a Chinese occqation for the structure sonetime in its 
history. Perhaps the mst interesting artifact in the tableware class, 
hwever, is a single fragment of tin-glazed emerrware t h a t m y t e  
majolica; if so, a Mexican presence is also suggested. Fragments of 1- 
chimneys zrd kerosene cans indicate the same k i d  of household furnishings 
as in  structure 1, a similarity that also extends to structures 18 and 2G. 
And several pieces of cast iron stove shw hm the stxucture was heatd .  
The presence of i ron stoves is unusual i n  early frontier households, or at 
least that amass to be the case, so +hat the relatively la te  date for the 
structure is given further support. Clothing is the only personal activity 
suggested by the ar t i facts  fran structure 13. The class includes a large 
piece of rubber boot with a canvas top, an item represent& by small 
fragments throughout the settlement of flwshone Wells. There is no direct 
archaeological evidence of the use of firearms, but several lead fragments 
may be waste fran bullet m u f a c t u r i n g .  Finally, use of animals by the 
structure's cccupants is i d i c a t d  by what is probably a donkey or p n y  
shce, a m e s s  fragment, and a horseshoe n a i l .  Archaeolcgical evidence of 
similar activities occur at a l l  of the structures except for structure 1. 

3.  Structures 13 and 2C. The Chinese settlement a t  Shoshone Wells is 
mst visible archaeolcgicdlly i n  the building cluster around the depression 
or walk-in w e l l  adjacent to the stream. Both structures 18 and 20 are i n  
mt cluster, and ar t i facts  recwered frm them add further sup~ort t o  such 
an interpretation. Tables 4 and 5 shw the artifacts fran the t m  
collections. In structures the constnction group and unidentifiable 
WDOd, glass, and bone fragments claninate the artifacts.  There is, hwever, 
a clear difference between the structures in the relative praportion of cut 
and wire nails, suggesting different periods of occupation. N o t  only does 
structure 20 have no wi re  na i l s  but also it has several wroqht nails: an  
ccccrpation thzt p r d z e s  the 1890s is indicatd.  By mntrast, structure 18 
includes a few wire nails, although cut nails are still the mst m n  by 
far. A n  1898s date is suggestd. As in the other test& stmctures, btl~ 
structures and 20 have artifacts originating i n  danestic activit ies as 
khe second mst c m n  catqory and as in s w c t u r e  13 tbe tableclJare class 
is made up nearly exclusively of Chinese jmFort typss. Of the lat ter,  jian 
you, mostly used as f c d  containers such as soy sauce pots, is the mst 
corrmon at bkh places. There is, hodever, a significant difference in the 
relative ~ ~ c m z e n c e  of decoratd hprt wares: structure 18 has notlhing 
other than swdtm, while the other structure has four seasons, celadon, an6 
swatm wares. Much of the bone recwered f r a n  lmth places appears to be 
B i c  pig, although no formal analysis has yet been done. Other foocls 
suggest& by the archaeological record include peac?es, eggs, pine nuts, 
and canned fruit or vqetables. Heating and lighting in the t m  buildings 
were apparently the same as e l shere  a t  Shoshone Wells: lamp ckimney 
fragments, kerosene can fragments, and cast iron s t w e  parks viere 
r~wered .  Personal group artifacts fran the tm structures are 
distinctively Chinese, wit3 trhe exception of the clothirq class. Chinese 
gaming pieces were located in bath structures, and the collection frun 
structure 20 includes a nearly camplete op ium b x ( F i g u r e  161, an opium p i p  
-1 fragment, a Chinese coin w L t h  d square centerhole that has yet to he 
identified mre precisely, and what may be a piece of burnt incense* 
Evidence of firearms occurs a t  both structures, as does the use of dcmestic 
animals. Structure 18 incldes archaeological evidence of blacksmithing, 

--- 

18 

42 



Scale :  Actual S i z e  

FIGURE 16. AI4 GPIUM BOX FROM SHOSHONE HELLS 

4 3  



including slag and a large n m b r  of horsehce nails. In addition, bifaces 
and several chert flakes came frcm the same structure. A l l  i n  all, the 
artifacts fran structure 18 suggest multiple occupations, although there 
is no d i r e  stratigraphic evidence for such an interpretation. 

4. Trash Sca%ters. Seven trash concentrations were recorded within the 
study area. The tw mjor concentrations are T2 and T4, which were sampled. 
Another series of four mall trash piles(T3, T5-T7), made up mostly of 
broken battle glass, was located in the southwest corner of the si te .  
Although none of these area5 were excavated, and although they undoubtdly 
have h e n  collected by vandals, they provide high information content per 
pzrson hour. 

T1. This trash scatter is situated &tween s t n r t u r e s  1 and 2 cm the 
hillside W e  the r a i n  site area a t  -shone Wells. A variety of household 
items and food and drir;k containers are included. The scatter 2ates fran 
b u t  1900 to the late 1920s. A glass wine bottle seal stampd "Milano" was 
recovered frcm this .locality. 

T2. On the western edge of the north-smrth road through the s i te  is a 
linear trash concentration about 54 meters long. Although much of t h i s  
trash lay i n  the roadbed, it appars to  have been disczrdd originally 
between the road arid the adjacent stmctures(Sl1 to S15). This 
concentration has a dark charccal/arganic stain but few artifacts are 
burned. The time range, as reflected i n  na i l  chronology, appears to  be 
long, possibly extending f rcm the 1fWs w e l l  into the 20 th  Century. L-head 
forged nails, cut nails, and wire nails were a l l  recwered. Other time 
sensitive artifacts such as Euroamerican earthemare and glass tattles were 
present but were recwerd in such mall pieces that no dating of artifacts 
was possible. PI mle shoe, forgwl metal strapping, horse/rnule shoe nails, 
and cast iron s t m e  fragments were recatered also. Chinese artifacts 
include s m a l l  storage pts  or j a r s ,  b w l  fragments of three principal 
ceramic types, brass container fraqents, and opium p i p  fragments. 

T3. The dating of +-his rather dense bottle concentration is slightly 
years apart. An age assessment of ca. confused by t m  conflicting dates 

1887, however, is probably accurate. 

T4. This trash scatter is on the west bank of the drainaqe running 
mrth to south through the site. It is mostly -sed of Chinese 
artifacts, althuqh sane Euroamerican M t l e  glass, e a r t h e m e ,  and cast 
iron stove parts mre not& also. O f  particul-ar interest are the rim and 
b l y  fragments of a t  least three large e a r k h e m e  shipping j a r s ,  probably 
once &ut 0.75 meter i n  diameter. Other debris includes -1s of the three 
principal ceramic types, brass container fragments, pig bones, and 
unidentified large m m m l  bones. T4 mntrasts w i t h  T2 i n  the relatively 
greater proportions of Chinese artifacts and butchered bone. In addition, 
it lacks foryerl metal artifacts and the larqe n-r of nails recoverd i n  
T2. 

T5. This is one of the four broken bottle concentrations i n  the 
the southwestern corner of the site. The dating of the liquor bottles fran 

trash indicates deposition a b u t  1888. 

T6. Only one diagnostic maker's mark, dating between 1380 and 1890, 
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could be recqnized in this broken bottle scatter. 

T7. Although nmerous bottle bases e r e  recorded at t h i s  locus, only 
t w  identifiable maker's marks $re found. These suggest d e p x i t i o n  between 
1881 and 190pI. 

T a b l e  6 lists a l l  of the maker's marks that could be identified in the 
trash scatters at Shoshone Wells. 
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In addition to  the management strategy and the excavations at Shoshone 
Wells, the 1981' phase of the Cmtez project also included evaluation and 
mitigation of impacts upon cultural resources i n  the right-of-way of a 
propsed haul road through %he district. That m r k ,  hwever, was not  part 
of the original Scope of Work stipulated i n  the BLN contract; it was done 
at the request of the Bilttle P-Qmtain district office. The right-of-way was 
surveyed with the dis t r ic t  archaeologist. Agremmt m s  reached that the 
only significant impacts muld be upon the lime kiln at Wenban's mX1, t%e 
tramway conn&hg the Garrison mine and Wenban's mill, an industrial trash 
scatter a t  the d.ge of the tailings flow fran the Consolidated Cortez mill, 
and upon the tailings flow itself. Figure 17 s h m  the location of these 
features. Avoidance was the principal mitigation recarmend&; hmever, 
mitigation also i nc ludd  mapping of the structures and trash scatters, test 
excavation of the tr;lrrrway grade to identify its construction, and the 
recovery of a " t y p  collection" f r u n  the features. 

The lime kiln is shown in Figure 4, along with several associated 
features. Perhaps the mst impressive is a larye depsit of ash and 
ciharcoal, f l h g  f r a n  the vicinity of the k i l n ' s  mouth dcwn an mbmhent, 
Several d e n  barrels filled with lime are situated in a gulley in the 
midst of the ash/&arcoal depsit(Figure 18) At the base of the 
ash/dharccal depsit is a trarrrway grade and further d m  the m b n h e n t  
frm that grade is a secord trarrrway grade. 

Figure 19 illustrates the inclustrial trash scatter. The scatter is 
made up of three d i s t i n c t  activity loci. Cupels, slag, and such dmestic 
trash as liquor bottles and fccd cans are found in the l aqes t  locus and 
suggest assaying activities fran the Cmsolitlatec? Cone2 mill. On the 
northeastern edge of the assaying locus is a p i t  and associated rock pile,  
mi&, after excavation and an i n t e r v i e w  w i t h  a mining engjlleer, was 
determined to be a prosp+zk probably dug about 1965. And, finally, to the 
southwest of the assaying L m u s  is a dense scatter of cyanide can Lids, 
probbly also associated Wi;t.rh the Consolidated Cortez milLl .  

The tsarway grade was cross-sectioned at a pint just dbwe the lime 
kiln. Information obtained frcm that  excavation suggests khat the grade was 
construct& by cut%* into the hillside and that nothing else was done to 
d i f y  the natural terrain. For the most part, portable artifacts are not 
associated with the grade: m v e r ,  pirryon pine ties w i t h  r a i l m d  spikes 
remaining are visible in a few places along the grade. 
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Figure 18: Barrels of Lime near the Lime Kiln at 
Wenban’s Mill. 

* 
Figure 19: Cyanide Can Lids near the Consolidated Corter Mil l .  



Angel, M. 
1881 Histosy of Nevada , -on and West Publishing m y ,  

Oakland , California. 

Baker, S. 
1978 "Historical archaeology for Colorado and the V i c t o r i a n  mining 

frontier: review, discussion, and suggestions, " Southwestern 
Lare , 4 4 ( 3 ) .  - 

Bilncroft, H. H. 
1889 History of the Life of Simeon Wenban: - A Character study , The _. ---- 

History ccmparry, san FranClSCo. 

B i n f o r d ,  L. R. (Editor) 
1977 T-d Theory Building - in Archa~?olqy , University of New Mexico 

Press, Albuquerque. 

c h a m ,  E* 
1976 VptW foraging: the mrginal value theorem, 'I Theoretical 

Popllation Biology 9: 129-136. 

clew lo^, C.W., a d  A*  P a ~ t r ~ n  
1972 "Preliminary investigations, 'I In C.W. Clewlcrw and V a r y  

Rusm(Editors), The Grass V a l l e y  Archaeolcgical Project: 
Collectd Paprs , Nevada Archaeolqical S u r v e y  Research Paper 

- -  
NUII~X 3 ,  1 J p . - 3 2 ,  RRM3. 

DeetZ, J. 
1977 In h a l l  Things Forgotten , Anchor/Bublday, Garden C i t y .  

I- 

Division of State P l a n s  and G r a n t s  
1980 Resource Protection Planning Process , Preservation Planning 

Series, U.S. Department of the Interior, Washington, D.C. 

C o n ,  J. V. N. 
1936 Cyanidation and Concentration of Gold and Silver Ores , - - - -  - 

McGraw+lill, blew York. 

TXznnell, R.C. 
1980 "Archaeology and evolutionary theory, 'I In Advances in 

Archamlogical M e t h o d  - and Theory, volme - 3 , Academic Press, % 

49 



York . 
Egleston, T. 

la87 Metallurgy of Silver, Gold, and Mercrlry in the United States, - -- - 
volume - 1 , John Wiley and Sons, New YorkT 

Eissler, M. 
1898 

Elston, 3. 
1980 

- The Metallurgy - of Silver,  - 4th Mition , Crosby, b.z?wmd, and 
sea?, London. 

"Cultural resources in Grass Valley, 'I In Physical, Eiolqical ,  
and Cultural Resources of the G u n d  Research and Demonstration 
Ranch, Nevada , Science and Education m t r a t i o n ,  U . S .  
D e p a m t  of Agriculture, Oakland, California. 

- --- 

Elston, R., D.L. Hardesty, and S. Cleric0 
1981 Archawlogical Investigations on - the mpkjlls - Land Exchange , 

I n t e m t a i n  Research, Inc . , SiEer City, Nevada, 

Elston, R., D.L. W d e s t y ,  and C. Zeier 
1982 Archaeological Investigations on the Hopkins - Land Exchange - I1 

Intermountain Research, Inc., Silver City, Nevada. 
, -- 

a m n s ,  W.R. 
1910 A Reronnaisance of Scme Min* Camps in 

Counties , U.S. Gmlqical survey 
Washington, D . C . 
- -- -- 

Gilluly, J., and R. Masursky 
1965 Geologyof the Cortez 0xidrangJ.e , 

BulletinTn&r =Washington , D C . 

Elko, Lander, and Eureka 
Bulletin, n&r 468, 

U . S .  Gedogical Survey 

Hardesty, D.L. 
N.d- "Evolution on the industrial frontier," muscript to be 

published in S.Green and S.Perlman(Editors), Soundaries - and 
R o n t i e r  Processes , Acaddc Pres5, Yew York. 

Hardesty, D.L., and V. Firby 
198a Managing Archaeological Resources on the Crmstodk , National 

Architectural and Engineering &cord, U.S.  Deparhnent of the 
Interior, Washington, D.C. 

- -  

Wdesty, D.L., V. Firby, and 
1982 - An &xhaeolcqical 

G. Siegler 
Survey of the Virginia City Na%ional Elistoric - 

50 



Landmark , N e v a d a  Division of Historic Preservation and 
Archaeology, Carson City. 

HeZZeld ,  G.W. 
1930 "Mining mthds and costs at the Consolidatd Cortez silver 

mine, k r t e z ,  Nevada, I' U.S. Bureau of Mines, Information 
Circular 6327 . 

D.W. 
1976 "Victorian culture in America, I' In Victorian America , edit&! 

9 D.W. Ebe, University of Pennsylvania, Philadelphia. 

Kirch, P.  
1980 "An archaeological d e l  of adaptation, 'I In Mvances in 

Methcd - and Theory, volme 3 , editel by Michas Archaeological 
Schiffer, Acaddc Press. 

Knudtszn, M.F. 
1975 Here is Our Valley , College of Agriculture, University of 
-I- 

Nevada, Reno. 

Krebs, J.R., and N.B. Davis 
1978 Behavior Emlogy , Blackwell Scientific Publications, London. 

Labbe, c. 
1960 Wky Wails of the Past , C. Lahbe, Las Vegas . - --- 

Lander County 
1888 lkok of M s ,  Lander County, PJevada, Volme 4-8 , pp. 62-76. -- I 

Lincoln, F.C. 
1923 Minirig Districts and Minerdl Resources of N e v a d a  , blevada - - 

N e w s l e t t e r  Publishing Ompny,  Ram. 

Massachusetts HistoricaJ. M s s i o n  
1979 Cultural Resources in Massachusetts: --- A W e 1  for Magment . - 

E?urbaryer, N. 
1963 "The last rdnirig light, 'I -- True West , January-February. 

Nevada Division of Historic Presemation and Archaeolcgy 
1982 An Archaemlogical Element for the Nevada Historic Wesenration - -- 

P l a n  . 

51 



Oberbillig, E. 
1967 "Developnent of the Washoe and Reese River silver processes, " 

Nevada Historical Scciety Quarterly l f l ( 2 ) .  

Paul , R. 
1963 Mining E'rontiers of the Far W e s t  , Elol t ,  Pinehart and Winston, 

--A- 

New York. 

Polk, R. 
1912 Nevzda S t a t e  Gazetteer - and Business Directory, 1912-13 , R.L. 

 POI^ -7, Seattle. 

hymn& R. 
1869 Mineral Resources West of the Rocky Mountains , Govement - - -  

Printing O f f i c e  , Washington, D . C . 

Robsrts, R., K. E%mtganery, and R. Lehner 
1967 Geology and Mineral Resources of Eureka County, Netmda , 

- o f e s  Bulletin, nunib= 
Nevada 

south, s. 
1977 Method - and Theory - in Historical Archamlogy , Aca&nic Press, 

New York. 

Stetefeldt, C.A. 
1895 The Lixiviation of Silverqres - w i t h  Eypsu!phite Solutions With - 

Specia l  b f e r e z e  - -  to the hssel l  m e s s ,  - 2nd Mition , 
privately published by Tuttle, Yorehouse and TayLcr, Yew York. 

- 

V&erbuxq, W.0. 
1938 "Reconnaissance of m i n i n g  districts in Weka County, Nevada, I' 

U . S .  Bureau of Mines, Information Circular 7822 . - 

weed, w. 
1922 The Mines H a n m k ,  Volme - 15 , The M-hes I3an-k Canpny, -- 

Tuckahoe , N. Y .  

Weight , L . 
1950 "The Chinese ghost of Cortez, " Westways 42(9 

10-11. 

wenban,  s. 
1887 Baath and rrmpany Bills, W g e s  on fi le,  Special Collections, -- 

5 2  



Whitehill, 
1875 

Young, 0.  
1970 

Getchell 

H. 
B i e n n i a l  

Library, University 

Remrt of the State 

of Nevada, Reno. I 

Mineralmist of the State of Nevada 

- I  - 
of Forest History 23: 112-121. - 

Western Mining , University of Oklahm 

and Is* Budy 
"Historical use of Nevada ' s pinyon-juniper -lands, " Journal 

Press, ?Jorman. 

53 



TABLE 1 

1900 CENSUS DATA FOR THE CORTEZ DISTRICT 

Voting WHITE CHINESE SLACK INDIA 
Precinct Native Italy Mexico Other thins Native 

Corter 42(15)*  1 1 ( 3 )  8 ( 2 )  9 ( 2 )  33(5) l ( 1 )  ! 0 (5 )  : ( I )  

Garrison 7 2 ( 2 4 )  12(1) 2 ( 1 )  2 1 ( 4 )  47(0)  l (1)  3(3) 0 

T o t a l  115(39) 23(4)  lO(3) 30(6) 80(5)  2 ( 2 )  1 3 ( e )  l ( 1 )  

* 
Figures Shown i n  Parentheses are Number o f  Females in T o t a l  
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TABLE 2 

CLASSIFICATION OF STRUCTURE 1 ARTIFACTS 

Grouo Class 
CiTGarv TaDleware 

Surf. 
B d o n  1 

L! 
I 

15 - To t a  1 
2 
- 

Containers Lard pails 2 
Crimped cans 2 
Ceramic b o t t l e s  
MJB Coffee cans 1 
Log c a b i n  syrup can 1 
Kerosene cans 12 
:le t a  tes 1 
Chimneys 
Base, glass 
Mirrors 
Keys, brass 
Brass p l u g  
c u t  2 
Wire 
Uniden t i  f i ab1 e 
Wrought 
Glass 5 
Wood 
Tacks 
Washers, brass 
farpaper 
eye from bra strap 
Canvas/rubber boat 1 
Buttons 1 
Fabric 
Rivets,trouser 1 
Shoe fragments 12 
Glove fragments 1 
Peters Car t . ,  .16 
Repeat.Cart., .16 
Reming .Cart. , .410 
Green 1 
Turquoise 
C 1  ear 3 
Amber 2 
Purple 
V i  re 1 
Unident. frags 1 
Fragments 2 
Fragments 3 
Chert f 1 a ke 1 
Red lead p a i n t  1 
Lead f o i l  
Eggshell 
Pinyon pine n u t  shell 
Plastic 

2 
2 

1 1 
1 
1 
12 
1 
6 
1 
4 
1 
1 
102 
90 
16 
2 

2 
6 
5 
1 
2 
25 
1 
12 
3 
12 
1 
1 
2 
2 
3 
11 
j2  
24  
3 

79 
!60 
360 
1 
! 
3 
d 
3 
2 

a 

a 

hepa r .  
Furnishing Lamps 

Mi rrars 
Other 

Construct. Nails 

3 
1 

1 2  

2 
1 
1 

16 32 24 

4 
a 2a 29 

2 

27 
25 
3 

1 
1 
3 
1 

4 
1 1 

2 Ni ndows 
Screws 
Tacks 
uashers 
Roofing 

Personal Clothing 

1 
3 

2 1  
1 
1 1  

20 4 

4 5  
1 1  

2 1 

F i  reams 1 

1 I 
1 1 

2 
2 2 1  
5 5 11 
3 4 I1  

2 3  
14 30 16 
13 60 3 1  
142 125 62 

Unknown Glass 
5 
8 
4 
3 
2 
13 

11 
4a 

1 

Metal 

Bone 
Wood 
L i  thics 
Other 

3 
6 
15 

2 1 
4 

2 
2 

1 
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TABLE 3 

CLASSIFICATION OF STRUCTURE 13 ARTIFACTS 

Surf.  Q E L7 
1 12 3- - 

1 
C 1  a s s  rYPe 
rdbleware J i a n  YOU 

Cel adbn 
Four seasons 
Grey inc ised 
~ r o n s  tone 3 
Majolica 
Po 1 ychrome stoneware 
Unglazd redware 1 

Furnish . Lamps Chimneys 
Stoves I ron 
Fuel Kerosene cans 1 

Constr . Nai 1 s cut 1 
Y i r e  
Unidenti  f i ab1 e 

Spikes Fragments 
Screws Woad 
Tacks Fragments 
Bricks Fragments 
Plaster Fragments 
Bo1 t s  Eye 

Personal Cloth ing Buttons 
Glove fragments 
Canvas/rubber boots 
Fabric  fragments 

Opi urn Pipe bowl f rag.  

Horseshoe nai l s  
Tack Harness 

Animal Maintenance Horseshoes 

Unkown Glass Aqua 
Green 
Amber 
C1 ear 
Black 
Turquoise 

Lithics Chert f lakes 
!Jood Fragments 
Bone Fragments 
Leather Fragments 
Metal Fragments 
Other Lead foil 

Lead fragments 

I 1  

3 
1 
3 

1 

1 

z 
1 

2 

1 

2 
1 

1 
1 

4 
2 

1 1 
1 

2 20 
1 

1 
1 

2 1 

1 1  
2 

5 

1 
1 

! 

1 12 7 2 
3 
1 
2 2  

2 1 10 
4 45 
1 1  
1 2  

2 
1 5 2  

Sltirnp Tot .  

2 2  
4 6  

1 
1 6 

1 
1 
2 

1 1 

3 
27 20 
3 4  
37 59  

1 
1 1  

1 
3 

4 9  
1 

2 2  
3 
1 

2 10 
1 1 

1 
1 
! 

1 1 
1 1 

1 
33 

2 5  
2 3  
1 5  
10 25 

17 

cl 

7 sa 
2 

8 11 
2 

1 9  
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TABLE 4 

CLASSIFICATION OF STRUCTURE 18 ARTIFACTS 

To ta l  
30 
- Class furf.u 12 Q & 

H a r y  m w a r e  3% you 1 1 1 4  
L 7  
2 
2 

- La L9 Unorov. 
F z - 7  
1 1  

1 
Swatow 1 1 1  
Porcelain. 1 

Containers Can, h o l e - i n - t o p  3 1 

Mirrors Fragment 1 

Furnish. Lamps Chimneys 1 
Drawer knob Porcelain 

Fuel Kerosene cans 3 
Other Milk glass 

Brass l i d  1 

Wire i 2  
Wrought 
Unidentifiable 2 

Construct. Nails c u t  5 1 9 70 41 

Tacks Tacks 
Spikes Spikes 
Yindows Glass 2 1 5 65 41 
Tools Files 
E1 acksmi t h .  S 1  ag 
Washers Brass 
Hinge Hinge 

Personal Clo th ing  Buttons 
Opium Pipe stem, brass 1 
Gaming Chinese marker 1 
Firearms Cartridge. .22 

Animal Mainten. Horseshoe nails 1 6 
Unknorn Glass Turquoise 

Clear 7 2 2  
Amber 1 1 3  
Black 1 1 1  
Ye1 low 
Green 

ilood i r  agrnents 1 1 2 2  3 
Leather Fragments 4 
Done Fragments 1 1 
L i t h i c r  Bifaces 1 

Chert flakes 3 1 5 2 4  
Metal Wire 2 1 

Unknown 1 1 2 1 1 0  
Other Lead frags 1 

1 
1 

I 

3 
1 
1 

1 

19 13 i 2  
1 1 
1 
1s a 3 

1 
7 

10 

1 
3 

1 
180 
6 
2 
26 
2 
1 
114 

t 
2 

1 
7 5 

1 i 
1 
3 

1 
1 1  1 

1 
5 
10 

21. 9 2 

15 9 13 

3 
1 

65 
10 
La 
6 
6 
I 
49 
16 
5 

27 20 1 
2 3 1  

1 
27 4 1 2 31 

2 1 
4 3 3  

3 2 1  

2 
6 
10 

32 
9 
31 
1 

5 7  



TABLE 5 

CLASSIFICATION OF STRUCTURE 20 ARTIFACTS 

Surf. - 
4 

Four seasons 4 

C 1  ass m 
w a r y  m w a r e  Jian you 

Containers 

Refuse 

Furnish. Stoves 
Construct. Hails 

Nashers 
W i ndows 
Roofing 

Plaster 

Ooium 

Personal Clothing 

Csmi ng 
Firearms 

Other 
Animal Mainten. 

Unknown Glass 

Metal 

Bone 
Leather 
Mood 
L i  thi cs 
Other 

Swatow 4 
Celadon 1 
Grey, i nci sed 
Yellow glazed 1 
Ceramic bottles 1 
Cans, hole-in-top2 
Domestic p i g  
Peach pits 2 
P i  nenut she1 1 s 
Cast iron parts 1 
cut 14 
Hire 
Wrought 
Brass 
El ass 1 
Metal sheets 5 
Wood shingles 3 
Fragments 1 
Suspenders 
Canvas/rubber boots 
Tins 9 
Pfpe bowl 1 
Incense( ? 1 
Chinese marker 
Cartr. , . 3 2  “H” 
Cartr.,,410 1 
Cartr . .44UMC 1 
Harmonica 1 
Horseshoe na i l  
Curry combs 1 
Purple 
Green 7 
C1 ear 19 
Black 2 
Amber 2 
Turquoise 
Wire 1 
Unknown frags 31 
Fragments 19 
Fragments 1 
Fragnen ts 7 
Chert flakes 
Lead f o i l  
Cork 1 

L.2 L3 L4 L5 Unorov. 
n7-i-T 11 

21 5 
2 5 1 1  1 

1 
1 

2 1  
6 2 

1 3 

61 85 11 14 11 22 
1 

17 
1 

16 1 

4 1 1  
1 

1 
1 1 2  

1 
1 

1 

1 

1 

6 1 2  
4 4 1  14 1 
28 23 5 7 24 20 
1 3  1 1 

3 3 
1 0  1 1 2  
1 
L 

2 2 2 1  2 8 2 
11 27 10 17 35 5 

1 3  2 

Total 
40 
30 
14 
2 
1 

1 
5 

2 
4 
1 
218 

- 

I 

a 

18 
5 
3 
7 
1 
1 
13 
1 
1 

L 
1 
1 
9 
31 
126 
a 
8 
13 
3 
68 
124 
5 
45 
3 
6 
I 

58 



TABLE 6 

MAKER'S MARKS FOR TRASH CONCENTRATIONS 

NB (North British B o t t l e  Manufacturing Company) 1903-1937 
PCGW ( P a c i f i c  Coast Glass Works) 1902-1929 
WF&S (William Franzen and Son) 1900-1929 

T-3 - 
CCG (Cream Ci ty  Glass  Company) 1888-1894 
DOC (0.0. Cunningham Glass Company) 1888-1937 
SB&G Co. ( S t r e a t o r  B o t t l e  and Glass Company) 1881-1905 
R&Co. (Roth and Company ? ? )  1879-1888 
MGU ca.  1889 
C&Col i m (  U n k n o w n )  
Wis Glass  Co. (Wisconsin Glass Company) 1882-1886 

T-5 

RKo (see above) 1879-1888 
DOC (see above) 1588-1937 
FB&Co ( u n k n o w n )  
CCGCo. (Cream Ci ty  G 1  a s s  Company) 1888-1894 
SB&GCo. (see above) 1881-1905 

T - 6  - 
FHGW (F red r i ck  Hampton Glass Works) 1880-1900 

T-7 - 
FHGM (see above) 1880-1900 
SB&GCo. (see above) 1881-1905 
"1874" (unknown) 
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