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PREFACE 

This report has been prepared to satisfy the historic architecture 
research needs outlined in Development/Study Package Proposal 105 which 
provided for the preparation of an Historic Structures Report, 
Archi tectural Data Section - Fort Bowie National Historic Site - Ruins 
Stabil ization. 

An Historic Structures Report is the planning document for actual work 
on a resource. In this repor t , because only above-grade remains require 
continual stabil ization, the dist inction is made between above-grade and 
below-grade st ructures. As documentation of stabilization work completed 
and proposed, this report is a discussion of above-grade remains. As a 
current inventory of structures at Fort Bowie, this report includes des­
cript ions of subgrade structures although no work is planned. 

Stabilization work at Fort Bowie was planned in two phases: preservation 
of historic adobe and preservation of historic stonework. Adobe 
stabilization work was substantially completed by December 1978. During 
the 1979 work season, some soil-cement adobe stil l within historic fabric 
were removed, historic fabric and non-historic adobe stabilization 
materials were maintained, and structures were backfilled to approximate 
grade at the time of acquisition by the National Park Service. For both 
phases of the Fort Bowie project, this report is a summary of the 
planning documents and a completion report . 

The assistance provided by Regional, Western Archeological Center, 
Southern Arizona Group and area personnel, both at Fort Bowie National 
Historic Site and at Chiricahua National Monument, is greatly appreciated. 

John Robbins 
October 1979 
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I. ADMINISTRATIVE DATA 

A. Name and Number of Structures 
Fort Bowie National Historic Site, Cochise County, Arizona 

comprises at least 108 structures with above-grade or at-grade remains. 

In the following l ist , historic Structure (HS) number precedes 
name. The twenty-s ix structures preceded by an asterisk (*) were at 
least partial adobe ruins pr ior to the 1978 stabilization work. (Dur ing 
the I978 work, non-historic soil-cement materials were removed. The 
adobe remains of some structures were soil-cement throughout and when 
the soil-cement was removed, only stone remains were le f t . ) The balance 
are structures with above-grade stone remains only. 

1. Structure name 
All structures are assigned names used by the U.S. 

Mi l i tary. Structures for which there is no record of an historic name are 
called "un ident i f ied . " Some remains of structures are small and in 
positions that possibly associate them with larger nearby st ructures. For 
example, one might suppose a small s t ructure to the rear of a residence 
to be a detached toi let. Such undocumented names assigned by 
association are avoided. 

2. Structure number 
HS 001-073: These structures are within the area known 

as the second Fort Bowie or Fort Bowie 2. 

HS 001-035: These structures are numbered according to 
map 7 (1889) in Sheire, 1968. 

HS 036-038: These structures are numbered according to 
Montgomery, 1966. 

HS 039-043: These structures are numbered according to 
Morr is, 1967. 

HS 050-078: These structures were numbered since 
1967. Archeological investigation of most structures is incomplete. 
Archeologist Robert Herskovitz (Herskovi tz, 1973) and the author 
collaborated to devise s t ructure numbers which would not associate the 
many unnumbered and unnamed structures with larger structures nearby. 
There is a break in numbering from 043-050 to make the distinction 
between structures previously investigated and those stil l to be studied. 
HS 050-056 were numbered by Herskovitz and the author. HS 057-078 
were f i rs t numbered dur ing preparation of the 1978 revision of the Fort 
Bowie List of Classified Structures (LCS) survey. 

HS 079-100: No structures have been assigned these 
numbers. 

HS 101-154: These structures are within the area known 
as the f i r s t Fort Bowie or Fort Bowie 1. 
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HS 101-116: These s t r u c t u r e s are numbered accord ing to 
M o r r i s , 1967. 

HS 150-154: These s t r u c t u r e s were f i r s t numbered d u r i n g 
p repa ra t i on of the 1978 LCS s u r v e y . A g a i n , the numbers were devised to 
avoid associat ion of small s t r u c t u r e s w i th la rger s t r u c t u r e s nea rby . 
The re is a b reak in number ing f rom 116-150 to make the d i s t i nc t i on 
between s t r u c t u r e s p rev i ous l y inves t iga ted and those located and 
numbered d u r i n g the 1978 LCS s u r v e y . 

HS 200-214: These s t r u c t u r e s are outs ide the areas of 
For t Bowie 1 and 2, and were f i r s t numbered d u r i n g p repara t ion of the 
1978 LCS s u r v e y . Genera l l y , the s t r u c t u r e s along the foot t ra i l s are 
numbered f i r s t , south to n o r t h , fo l lowed by the s t r u c t u r e s in the Willow 
Gulch area. 

HS Name 

*001 Of f i ce rs ' Quar te rs 
002 Of f i ce rs ' Quar te rs 

*003 Of f i ce rs ' Quar te rs 
*004 Of f i ce rs ' Quar te rs 
*005 Of f i ce rs ' Quar te rs 

006 Of f i ce rs ' Quar te rs 
007 Ta i lo r Shop 

*008 Cava l r y Ba r racks 
009 Ki tchen 

*010 Cava l r y Bar racks 
*011 Wash House 
*012 Oil House 
*013 Granary 
*014 Subsis tence Storehouse 
*015 Old Hospital 

016 Old Guard House 
017 A d j u t a n t ' s Of f ice 

*018 Cor ra ls 
019 I n f a n t r y Bar racks 
020 Ki tchen and Messroom 

*021 Bu tche r Shop 
022 Quar te rmas te r Storehouse 
023 Engine and Ice Machine House 
024 P r i v y 

*025 Commanding Of f i ce r ' s Quar te rs 
*026 New Guard House 

027 Non-Commissioned Staf f Quar te rs 
*028 New Bakery 

029 C iv i l i an Employees' Quar te rs 
030 Laundresses ' Quar te rs 
031 Mess Hall 
032 Schoolhouse 
033 New Hospital 

*034 Hospital S teward 's Quar te rs 
*035 Post T r a d e r ' s Store 
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036 Magazine 
*037 Gun Shed 

038 Un iden t i f i ed 
039 (No s t r u c t u r e located) 
040 (No s t r u c t u r e located) 
041 (No s t r u c t u r e located) 
042 Fire H y d r a n t 

*043 Lime Ki ln 

050 Un iden t i f i ed 
*051 Un iden t i f i ed 

052 Un iden t i f i ed 
053 Un iden t i f i ed 
054 Un iden t i f i ed 
055 Un iden t i f i ed 

*056 Un iden t i f i ed 
057 Wall 
058 Wall 
059 Wall 
060 Wall 
061 Wall 
062 Wall 
063 Wall 
064 Wall 
065 Wall 
066 Wall 
067 Wall 
068 Reservo i r 
069 Reservo i r 
070 Un iden t i f i ed 
071 Reservo i r - Ice Caves 
072 Un iden t i f i ed 
073 Un iden t i f i ed 
074 Un iden t i f i ed 
075 Un iden t i f i ed 
076 Un iden t i f i ed 
077 Wall 
078 Wall 
101 Un iden t i f i ed 
102 Un iden t i f i ed 
103 Un iden t i f i ed 

104 Un iden t i f i ed 
105 Un iden t i f i ed 
106 Un iden t i f i ed 
107 Un iden t i f i ed 
108 Un iden t i f i ed 
109 Un iden t i f i ed 
110 Un iden t i f i ed 
111 Un iden t i f i ed 
112 Un iden t i f i ed 
113 Un iden t i f i ed 
114 Un iden t i f i ed 
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115 Un iden t i f i ed 
*116 Un iden t i f i ed 

150 Un iden t i f i ed 
151 Un iden t i f i ed 
152 Un iden t i f i ed 
153 Un iden t i f i ed 
154 Un iden t i f i ed 

200 Un iden t i f i ed 
201 Wall 
202 B u t t e r f i e l d Stage Stat ion 
203 B u t t e r f i e l d T ra i l 
204 B u t t e r f i e l d T ra i l b r i dge abutments 
205 Cemetery 
206 Un iden t i f i ed 
207 Wall 
208 Wall 
209 Un iden t i f i ed 
210 Un iden t i f i ed 
211 Un iden t i f i ed 
212 Un iden t i f i ed 
213 Quar tz mine operat ions 
214 Dam 

B. O rde r of S ign i f i cance and Location of S t r u c t u r e s 
The o r d e r of s ign i f i cance and location of s t r u c t u r e s by 

Un iversa l T r a n s v e r s e Mercator ( U T M ) re ference are inc luded in the 1978 
LCS s u r v e y . Copies of the s u r v e y are on f i le at the Western Regional 
Of f ice and in the D iv is ion of Adobe/S tone Conserva t ion A r c h i v e s , Western 
Archeolog ica l Cen te r , T u c s o n , A r i zona . 

Sheet 1 of d r a w i n g 424/25000 (V I I. B . , th i s r e p o r t ) shows the 
v i c i n i t y of the s i t e , the boundar ies of the area, and shows all 108 s t r u c ­
t u r e s in re la t ion to one ano the r , b u t w i t hou t t o p o g r a p h y . 

Drawing 424/3002A is a 38-sheet set ( i n c l u d i n g ind ices) which 
shows t o p o g r a p h y and the location of most r u i n s . Drawing 424/3002A is 
not i nc luded in th i s r e p o r t , b u t is avai lable f rom the Graphic Systems 
D i v i s i o n , B ranch of M ic rograph ics (Plan Fi les) of the Denver Serv ice 
Cen te r . 

C. Proposed Use of S t r u c t u r e s 
For t Bowie National H is to r i c Site wi l l be p reserved fo r 

y e a r - r o u n d day use by v i s i t o r s . A l l h i s to r i c resources are to be 
p rese rved as closely as possible to the cond i t ion of the s t r u c t u r e s at the 
t ime of acqu is i t ion of the area by the National Park Serv ice p u r s u a n t to 
"an Ac t to au thor i ze the estab l ishment of the For t Bowie National H is tor ic 
Site in the State of A r i z o n a , " dated A u g u s t 30, 1964. Development wi l l 
conform to the app roved i n t e r p r e t i v e theme, one of "h is to r i ca l 
abandonment . " 
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D. Justif ication for Such Use 
Fort Bowie National Historic Site is on the National Register of 

Historic Places. 

E. Cooperative Agreements Executed or Proposed for Area 
Operation 
Approximately 80 unpatented mining claims predate the 

establishment of the historic si te, but appear to be abandoned as no 
annual assessment work has been recorded. Arizona Land Order 035307 
withdrew from mineral entry 590 acres of public domain administered by 
the Bureau of Land Management adjacent to the historic site. This buffer 
zone was established to preserve, protect and enhance scenic and natural 
characteristics of the Site and to prevent adverse uses and visual 
intrusions. An additional 1,780 acres are presently proposed for 
withdrawal. 

By administrative agreement, the Bureau of Land Management is 
responsible for the management of grazing on the site. Agreements 
covering grazing r ights and water r ights are in effect with two 
neighboring ranches. 

Rights-of-way and easements are in effect for the Apache Pass 
Road (Cochise County) , a gas pipeline (El Paso Natural Gas Company), 
and the Apache Pass electr ici ty transmission line (Sulphur Springs Valley 
Electric Cooperative). 

F. Brief Description of Proposed Construction Activit ies 
The intention of all work on the ruins of Fort Bowie is the 

preserveration of historic fabr ic . Since abandonment by the U.S. Military 
in 1894, the structures have deteriorated and by 1964, when the site was 
acquired by the National Park Service, all structures were substantially 
ru ined. Initial stabilization work began in 1967 when soil-cement materials 
were used for structural repairs, adobe and stone consolidation, and as a 
"cap" or wearing surface over fragi le historic fabr ic. 

Because non-historic and historic materials were incompatible, 
erosion of historic fabric was encouraged. In 1977, a program of 
restabilization was formulated to slow deterioration by replacing 
soil-cement with more compatible natural materials. After sampling, 
testing and matching possible stabilization materials with historic fabr ic, 
work on adobe ruins began in June of 1978. Restabilization of historic 
stonework began in mid-summer of 1979. Adobe and stone stabilization 
work were completed in September of 1979. 

I I . ARCHITECTURAL DATA 

A. History 
The subjugation of the Apaches and the military protection of 

overland travel are themes which the ruins of Fort Bowie recall. Apache 
Pass was the eastern entrance to the Gadsden Purchase of 1854. Apache 
Pass afforded the shortest route from the Rio Grande to Tucson and was 
one of the few routes with water. Fort Bowie served to protect military 
and civil ian t raf f ic through the Chiricahua Mountains, guarding the 
southern route to far ther western land. 
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Troops were f i r s t stationed at the post named for Colonel 
George Washington Bowie, Fifth California Volunteers, by order of 
Brigadier General J . H. Carleton of the Sixth Cavalry. On July 25 or 
26, 1856, 100 men of Company G, Fifth California Volunteer In fant ry , 
arr ived under the command of Major T. A. Coult. The construction of 
the f i rs t Fort Bowie began that year; six years later, construction began 
on the second fo r t , leaving most buildings of the f i rs t occupied by 
civi l ians. 

During the construction of Fort Bowie and the extended 
occupation by the United States Army from 1862 unti l October 17, 1894, 
the for t served as an outpost in the Army's campaigns against the 
Chiricahua Apaches. Fort Bowie is signif icant chiefly as the base of 
operations from which Generals George Crook and Nelson Miles launched 
the expeditions that brought , in 1886, the final surrender of Geronimo. 
Again, the ruins of the outpost recall this br ief , violent and expansive 
era of American h is tory. 

The following is a brief summary of preservation work at Fort 
Bowie between 1894 when Fort Bowie was abandoned by the U.S. Military 
and the 1978 work season. 

1894: October 17 - Fort Bowie was abandoned when the Apache 
threat had apparently ended. The usual practice was for the 
quartermaster to inventory all government proper ty . Usable and 
transportable property would be sent to other posts in the department or 
to the nearest supply depot. 

November 14 - Fort Bowie was transferred to the Department of 
the Inter ior , Bureau of Land Management. Soon after Fort Bowie was 
abandoned, area residents began scavenging the structures and removing 
usable materials, especially lumber. 

1895: Troops were sent to Fort Bowie to protect Government 
property from looting. Troops were withdrawn that same year. 

1896: Fort Bowie was temporarily occupied by troops observing 
Apache act iv i ty along the Mexican border. 

1911: 270 acres of the land which is part of the present Fort 
Bowie National Historic Site were sold to ranchers at public auction in 
Phoenix, Arizona. The balance of the mil i tary reservation continued to 
be managed by the Bureau of Land Management. 

1963: Acquisit ion of pr ivate lands began. 

1964: 270 acres of acquired private land and 630 acres of land 
managed by the Bureau of Land Management were established as Fort 
Bowie National Historic Site by "an Act to authorize the establishment of 
the Fort Bowie National Historic Site in the State of Arizona, and for 
other purposes (78 Stat. 681)," dated August 30, 1964. At that time, 
very few wood fragments remained and erosion of exposed adobe walls, 
lime plaster and lime mortar was far advanced. 

6 



1967: Major stabilization work was performed by the Ruins 
Stabilization Unit of the Southwest (now Western) Archeological Center. 
The field work was under the direction of Don P. Morris. Work 
performed included excavation of bui lding remains, consolidation of stone 
foundations, support of individual wall fragments with soil-cement adobe, 
veneer of eroded vertical wall surfaces with soil-cement adobe, capping of 
eroded adobe tops and sloped sides with soil-cement adobe, regrading, 
and construction of drainage diversion walls. This work is recorded in 
Morr is, 1967. 

A drainage system was laid in the Post Trader's Store, HS 035, 
to prevent ponding of rainwater and subsequent wicking of water into 
adobe. A concrete arch was poured in one wall of HS 035 to consolidate 
the wall and prevent fu r ther cracking. This work is recorded in Morris, 
1968. 

1968: Portland cement plaster and asphalt were applied to 
stone and adobe foundations. Exact location of this work is unrecorded, 
but general work is recorded in Morr is, 1968. 

1971: 729 linear feet of adobe wall base were treated with a 
water-repel l ing chemical, Adobe-Seal. Exact location of this work is un­
recorded, but general work is recorded in Henderson, 1971. 

1972: Fort Bowie National Historic Site was formally opened in 
July. The drainage system of HS 035, installed in 1967, was replaced to 
correct ponding. This work is recorded in Henderson, 1972. 

1973: Cracks, holes, basal erosion, e tc . , in historic and 
non-historic fabr ic were repaired by patching with unformed natural or 
chemically-amended adobe. The extent or location of patching with each 
material is unrecorded. 

Drainage work was completed in HS 005, 008, 010, 018, 028, 
035, and Reservoir A (HS 069). Drainage diversion walls were 
constructed near HS 008, 010, and 028. A thin Daraweld-amended cement 
plaster was applied to walls of HS 005 and 021, at least. Graff i t i on the 
exterior plaster of HS 008 was obscured with Daraweld-amended plaster 
"ant iqued" with muddy water. Subgrade adobe walls of ruins with 
above-grade remains were parged with Daraweld-amended cement. This 
work is recorded in Henderson, 1973. 

B . The Historic Period 
The appropriate level of treatment for the ruins of Fort Bowie 

is preservat ion. The condition to be preserved is the acquisition 
condit ion: how the area appeared when the National Park Service 
acquired the site in 1964. This is the closest reasonable approximation of 
'historical abandonment', the approved interpret ive theme for Fort Bowie 
(USNPS, Final Environmental Assessment and Master Plan, 1975). All 
features and materials extant pr ior to 1964 are considered to be historic 
and subject to preservation of their changing existing conditions. All 
features and materials added after I964 are considered to be non-historic 
and should be retained or changed according to the preservation needs of 
the historic structures and the historic scene. 
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C. Existing Conditions 
A 1965 Project Construction Proposal (USNPS, Files-DSC) 

provides an excellent account of the extent and condition of the resource: 

At Fort Bowie there are 15,766 lineal (sic) feet of historic wall, 
including 2,045 feet of adobe wall which stand from 1 to 12 feet 
high (24,233 square feet of adobe wall surface). There is 
extensive basal erosion and under-cut t ing throughout the site. 
Fallen walls have created mounds and debris which must be 
cleared to free foundations for preservation and to create 
adequate on-site exhibits for v is i tor use. Extensive 
stabilization measures are mandatory to preserve the ru ins. 

Restricted and controlled excavations will be made to recover 
art i facts for exhibi t and research purposes. 

Beginning with the f i rs t stabilization work in 1967, subsequent 
to the above proposal, the historic structures of Fort Bowie National 
Historic Site have been treated to the extent that in 1977 the ruins did 
not closely resemble the ruins at the time of National Park Service 
acquisit ion. Some change resulted from continual natural deterioration, 
but most change resulted from National Park Service stabilization and 
maintenance work. 

The descriptions of existing conditions are from field 
observations dur ing the months of August-December 1977 and from study 
of the various Historic Structures Reports, stabilization reports, emer­
gency stabilization reports and project completion reports cited in the 
Bibl iography, V, this report . 

In the bu i ld ing-by-bu i ld ing descriptions below, the numbers 
listed under "Drawings" and "Photographs" are inlcuded in V I L A , and 
B. , this report . The numbers were assigned by the Branch of 
Micrographics of the Denver Service Center, where the drawings and 
photographs are stored. 

HS 001 
Officers' Quarters 

Dimensions: 50 feet north-south by 22 feet east-west. Adobe walls are 
approximately 6 feet high above grade. 

Drawings: 424/25000, Sheets 1 , 4, and 5. 

Photographs: 424/25000, Sheets 23-27. 

HS 001 is the adobe and stone remains of a st ructure bui l t by 
the U.S. Mil i tary in 1868. Five sections of adobe walls are extant. The 
northern stone foundation wall is evident at grade. Historic adobes were 
laid with soil and lime mortars. The stones are undressed limestone rock. 
Historic mortar is not evident and not recorded. Historic lime plaster is 
evident on the west elevation. 
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In 1967, the National Park Service part ial ly excavated around 
adobe walls, added soil-cement caps to historic adobe fabric and edged 
historic plaster with t inted cement. In 1978, soil-cement caps and some 
plaster edging were removed. Voids were fi l led with mud mortar and 
adobe pieces. Deteriorated portions of historic adobe were rebuil t with 
new unamended adobe blocks and mud mortar. Adobe walls were capped 
with unamended mud. The stonework is unaltered since acquisit ion. 

HS 002 

Officers' Quarters 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 
HS 002 is the subgrade remains of a st ructure bui l t by the 

U.S. Mil i tary in 1868. No features are evident at grade. The structure 
is unexcavated and unstabil ized. 

HS 003 
Officers' Quarters 

Dimensions: Adobe por t ion: 6 1/2 feet north-south by 11 feet east-west 
by 5 feet high above grade. 

Stone port ion: 34 feet long (total) by 1 foot high above grade. 

Drawings: 424/25000, Sheets 1 and 5. 

Photographs: 424/25000, Sheets 27 and 28. 

HS 003 is the adobe and masonry remains of a structure bui l t 
by the U.S. Mil i tary ca. 1869-1874. One section of adobe walls and f ive 
sections of masonry walls are extant. Historic adobes were laid with soil 
and lime mortars. The masonry is undressed limestone rock and br ick . 
Historic stone mortar is not evident and not recorded. No plaster is 
evident. 

In 1967, the National Park Service part ial ly excavated around 
adobe and stone remains, added soil-cement caps to historic adobe, and 
pointed and relaid historic stone and br ick with soil-cement mortar. In 
1978, soil-cement caps were removed, voids were fi l led with mud mortar, 
and adobe walls were capped with unamended mud. 
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HS 004 and 005 
Officers' Quarters 

Dimensions: 37 feet north-south by 61 feet east-west by 5-7 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 6. 

Photographs: 424/25000, Sheets 28-32. 

HS 004 and 005 are connected and are described together. HS 
004 and 005 are the adobe and stone remains of structures bui l t by the 
U.S. Mil i tary in 1869. Five sections of adobe walls on 2-foot-high stone 
foundation walls are evident. The stones are undressed, uncoursed lime­
stone rock. Historic stone and adobe were both laid with soil and lime 
mortars. Historic lime plaster is evident on historic adobe fabric and on 
historic stonework. 

In 1967, the National Park Service added soil-cement caps and 
inf i l l to historic adobe and pointed and relaid historic stone with 
soil-cement mortar. In 1978, soil-cement caps were removed, voids were 
f i l led with mud mortar and adobe walls were capped with unamended mud. 

HS 006 
Officers' Quarters 

Dimensions: Stone port ion: 40 feet long ( total) by 1-2 feet high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 006 is the adobe and stone remains of a structure built by 
the U.S. Mil i tary ca 1870-1874. Stone foundation walls and mounds of 
deteriorated adobes are evident. The stones are undressed limestone 
rock original ly laid with lime mortar. No plaster is evident. The 
st ructure is unexcavated and unstabil ized. 

HS 007 
Tailor Shop 

Drawings: 424/25000, Sheet 1 . 

Photographs: No photographs are included in this report . 

HS 007 is the subgrade remains of a st ructure bui l t by the 
U.S. Mil i tary in 1869. No features are evident above grade. The 
st ructure is unexcavated and unstabil ized. 
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HS 008 
Cavalry Barracks 

Dimensions: 155 feet north-south by 34 1/2 feet east-west. Historic 
adobe is 5 feet high above historic lime grout . Historic lime grout is 
approximately 6 feet high above stone foundation walls which are 
approximately 2 feet high above grade . 

Drawings: 424/27009 (HABS), 424/25000, Sheets 1 and 6. 

Photographs: 424/25000, Sheets 32-44. 

HS 008 is the adobe, stone, and lime grout remains of a 
s t ructure bui l t by the U.S. Mil i tary in 1870. The four perimeter walls 
and small portions of the interior part i t ion walls are evident. The stones 
are undressed, uncoursed limestone rock. Historic stone and adobes were 
laid with soil and lime mortars. Historic lime plaster is evident on the 
inter ior and exterior of all walls. 

Since 1967, the National Park Service has partial ly excavated 
the s t ruc ture , added soil-cement caps to historic adobe, f i l led voids in 
lime grout with cement mortar, edged historic plaster with t inted cement, 
pointed and relaid historic stone with soil-cement mortar, terraced the 
interior with soil-cement retaining walls, dug dry wells to drain the 
in ter ior , and plastered and painted historic exterior plaster. 

In 1978, soil-cement caps, f i l l and reconstruction were removed, 
voids were f i l led with mud mortar and unamended adobes and the remains 
of inter ior part i t ion walls were stabilized with an unamended adobe facing. 
All adobe walls were capped with unamended mud. 

HS 009 
Kitchen 

Dimensions: 28 feet north-south by 12 feet east-west. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 009 is the adobe and stone remains of a st ructure bui l t by 
the U.S. Mil i tary in 1870. Stone foundation walls and mounds of 
deteriorated adobes are evident. The stones are undressed limestone. 
The historic stone mortar is not evident and not recorded. No plaster is 
evident. The st ructure is unexcavated and unstabil ized. 
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HS 010 
Cavalry Barracks 

Dimensons: 35 feet north-south by 100 feet east-west by 5-7 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 7. 

Photographs: 424/25000, Sheets 45-47. 

HS 010 is the adobe and stone remains of a structure bui l t by 
the U.S. Mil i tary in 1870. Three adobe wall sections and stone 
foundation piers are evident. Historic adobes were laid with lime mortar. 
The stones are undressed, uncoursed limestone rock originally laid with 
lime mortar. Plaster is evident at the base of the south elevation of the 
northeastern adobe wall section. 

In 1967, the National Park Service part ial ly excavated around 
all walls and piers, added soil-cement caps to historic adobe, pointed and 
relaid historic stonework, and edged historic plaster with cement. 

In 1978, soil-cement caps and the plaster edging were removed. 
Deteriorated portions of historic adobe were rebui l t with new unamended 
adobe blocks and mud mortar. Adobe walls were capped with unamended 
mud. 

HS 011 
Wash House 

Dimensions: 19 feet north-south by 33 feet east-west. Adobe remains 
are approximately 6 inches high above stone foundation walls which 
are approximately 4 feet high above grade. 

Drawings: 424/25000, Sheets 1 and 7. 

Photographs: 424/25000, Sheet 47. 

HS 011 is the adobe and stone remains of a structure built by 
the U.S. Mil i tary in 1886. A small mound of deteriorated adobe and stone 
perimeter foundation walls are evident. Historic adobe mortar is not 
evident or recorded. The stones are undressed, uncoursed limestone and 
granit ic rock original ly laid with lime mortar. No plaster is evident. 

Since 1967, the National Park Service has chemically treated 
above-grade remains, and pointed and relaid historic stonework. 
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HS 012 
Oil House 

Dimensions: 22 1/2 feet north-south by 31 feet east-west. Adobe 
remains are approximately I foot high above stone foundation walls 
which are evident at grade. 

Drawings: 424/25000, Sheets 1 and 8. 

Photographs: 424/25000, Sheet 48. 

HS 012 is the adobe and stone remains of a structure built by 
the U.S. Mil i tary ca. 1871-1874. One small portion of adobe wall and 
three stone foundation wall corners are evident. Historic adobe was laid 
with soil mortar. The stones are undressed limestone rock originally laid 
with lime mortar. Historic interior and exterior mud plaster is evident on 
adobe remains. Historic exterior lime plaster is evident on stone remains. 

Since 1967, the National Park Service has chemically treated the 
adobe remains. 

HS 013 
Granary 

Dimensions: 24 feet north-south by 15 feet east-west. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 013 is the adobe and stone remains of a structure bui l t by 
the U.S. Mil i tary in 1867. Mounds of deteriorated adobe, approximately 
10 linear feet of lime plaster along the south elevation, and the south­
eastern corner of the stone foundation walls are evident at grade. 
Foundation stones are undressed limestone. Historic stone and adobe 
mortars are not evident and are not recorded. 

Since 1967, the National Park Service has chemically treated the 
adobe remains. 

HS 014 and 015 
Subsistence Storehouse (014) and Old Hospital (015) 

Dimensions: 140 feet north-south by 175 feet east-west. 

Drawings: 424/27003 (HABS. Part of HS 014-015 is shown with HS 032) 
and 424/25000, Sheets 1, 8, and 9. 

Photographs: 424/25000, Sheets 49-54. 

HS 014 are connected and are described together. HS 014 is 
the adobe and stone remains of a st ructure bui l t by the U.S. Military in 
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1866. HS 015 is the adobe and stone remains of a st ructure bui l t by the 
U.S. Mil i tary in 1870. Four sections of adobe walls and some stone 
foundation walls are evident. The stones are undressed, uncoursed 
granit ic and limestone rock original ly laid with lime mortar. Historic 
adobes were laid with soil and lime mortars. Interior and exterior 
historic plaster are evident. 

In 1967, the National Park Service part ial ly excavated the 
s t ruc ture , added soil-cement caps to historic adobe, f i l led voids with 
soil-cement blocks and mortar, reconstructed portions with soil-cement 
adobe, and pointed and relaid historic stonework with soil-cement mortar. 
In 1978, soil-cement adobe materials were removed, and adobe walls were 
capped and voids were f i l led with unamended mud. 

HS 016 

Old Guard House 

Dimensions: 18 feet north-south by 36 feet east-west. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 
HS 016 is the adobe and stone remains of a st ructure bui l t by 

the U.S. Mil i tary in 1870. Portions of stone foundation walls at grade 
and mounds of deteriorated adobe are evident. The stones are undressed 
granit ic rock. No historic stone or adobe mortars are recorded. No 
plaster is evident. The st ructure is unexcavated and unstabil ized. 

HS 017 
Adjutant 's Office 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 
t 

HS 017 is the subgrade remains of a st ructure bui l t by the 
U.S. Mil i tary ca. 1880-1881. No features are evident at grade. The 
st ructure is unexcavated and unstabil ized. 

HS 018 
Corrals 

Dimensions: 175 feet north-south by 245 feet east-west by 1-7 feet high 
above grade. 

Drawings: 424/27007 (HABS) and 424/25000, Sheets 1 and 10. 

Photographs: 424/25000, Sheets 54 and 62. 
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HS 018 is the adobe and stone remains of a structure built by 
the U.S. Mil i tary in 1870. Perimeter corral walls and part i t ion walls of 
f ive shops are evident. The stones are undressed, uncoursed granitic 
and limestone rock original ly laid with lime mortar. Historic adobes were 
laid with soil and lime mortars. No plaster is evident. 

Since 1967, the National Park Service has part ial ly excavated 
the s t ruc ture , added soil-cement caps to historic adobes, fi l led voids with 
soil-cement blocks and mortar, pointed and relaid historic stonework with 
soil-cement mortar, and chemically treated adobe and stone remains. In 
1978, soil-cement adobe materials were removed, and adobe walls were 
capped and voids were f i l led with unamended mud. 

HS 019 
Infantry Barracks 

Dimensions: 150 feet north-south by 100 feet east-west by 1-5 feet high 
above grade. 

Drawings: 424/27008 (HABS) and 424/25000, Sheets 1 and 16. 

Photographs: V I . this report . 

HS 019 is the stone remains of a structure built by the U.S. 
Mil i tary in 1883. Stone foundation walls are evident. The stones are 
undressed, uncoursed granit ic and limestone rock originally laid with lime 
mortar. No plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stone with soil-cement mortar. 

HS 020 
Kitchen and Messroom 

Dimensions: 55 feet north-south by 28 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 , 10, and 16. 

Photographs: 424/25000, Sheet 63 and V I . this report . 

HS 020 is the adobe, stone, and wood remains of a structure 
bui l t by the U.S. Mil i tary in 1883. Historic adobe remains were removed 
by the National Park Service in 1967 and replaced with soil-cement 
materials which were removed and not replaced in 1978. The stones are 
undressed, uncoursed granit ic and limestone rock original ly laid with lime 
mortar. In 1967, historic stonework was pointed and relaid with 
soil-cement mortar. A single fragment of historic wood framing in the 
southwestern corner was reset in 1967. No plaster is evident. The 
st ructure was part ial ly excavated in 1967. 
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HS 021 
Butcher Shop 

Dimensions: 24 feet north-south by 60 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 11. 

Photographs: 424/25000, Sheets 63-65. 

HS 021 is the adobe and stone remains of a structure bui l t by 
the U.S. Mil i tary in 1889. Adobe perimeter walls and portions of the 
stone foundation wall are evident. The stones are undressed, uncoursed 
limestone rock original ly laid with lime mortar. Historic adobes were laid 
with soil mortar. Lime plaster is evident at grade along the south 
elevation. 

In 1967, the National Park Service part ial ly excavated the 
s t ruc ture , added soil-cement caps to historic adobes, f i l led voids with 
soil-cement blocks and mortar, and pointed and relaid historic stone with 
soil-cement mortar. In 1978, most soil-cement adobe materials were 
removed, and historic adobes were capped and voids were f i l led with 
unamended mud. 

HS 022 
Quartermaster Storehouse 

Dimensions: 29 feet north-south by 104 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 17. 

Photographs: V I . this report . 

HS 022 is the stone remains of a st ructure bui l t by the U.S. 
Mil i tary in 1883. Twenty-eight stone masonry foundation piers are 
evident. The stones are undressed, uncoursed limestone rock originally 
laid with lime mortar. No plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 023 
Engine and Ice Machine House 

Dimensions: 3 feet north-south by 8 feet east-west by 1 foot high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 023 is the stone, br ick , and metal remains of a structure 
bui l t by the U.S. Mil i tary in 1886. A masonry foundation with four 
projecting metal rods is evident. The stones are undressed, uncoursed 
limestone rock original ly laid with lime mortar. Historic brick fragments 
are evident in mortar on top of the foundation. The metal remains are 
1/2-inch diameter wrought iron rods threaded at the upper end. Historic 
lime plaster is evident on stonework. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 024 

Privy 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 
HS 024 is the subgrade remains of a st ructure bui l t by the 

U.S. Mil i tary ca. 1889. No features are evident above grade. The 
st ructure is unexcavated and unstabil ized. 

HS 025 
Commanding Officer's Quarters 

Dimensions: 58 feet north-south by 66 feet east-west by 1-4 feet high 
above grade. 

Drawings: 424/27001 (HABS) and 424/25000, Sheets 1 and 5. 

Photographs: 424/25000, Sheet 65 and V I . this report . 

HS 025 is the adobe, stone, and brick remains of a structure 
bui l t by the U.S. Mil i tary in 1884. One adobe wall, stone chimney and 
perimeter foundations, and stone foundation piers are evident. Historic 
adobes were laid with soil mortar. The stones are undressed, uncoursed 
limestone rock original ly laid with lime mortar. Historic bricks and brick 
fragments are scattered throughout the site. No plaster is evident. 

In 1967, the National Park Service added soil-cement caps to 
historic adobes, and pointed, relaid, and plastered historic stone with 
soil-cement mortar. In 1978, soil-cement caps were removed and the 
adobe wall was capped with unamended mud. 
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HS 026 
New Guard House 

Dimensions: 43 1/2 feet north-south by 43 1/2 feet east-west. Adobe 
remains are approximately 5 feet high above stone foundation walls 
which are approximately 2 feet high above grade. 

Drawings: 424/27002 (HABS) and 424/25000, Sheets 1 and 11. 

Photographs: 424/25000, Sheets 66-68. 

HS 026 is the adobe, stone and wood remains of a structure 
bui l t by the U.S. Mil i tary ca. 1885-1886. Historic adobes were laid with 
soil mortar. The stones are undressed, uncoursed limestone originally 
laid with lime mortar. The wood remains are a lintel fragment in the 
south foundation wall. Historic exterior plaster is evident. 

In 1967, the National Park Service part ial ly excavated the 
s t ruc ture , added soil-cement caps to historic adobes, f i l led voids with 
soil-cement blocks and mortar, and pointed and relaid historic stones with 
soil-cement mortar. In 1978, soil-cement adobe caps were removed, and 
adobe walls were capped and voids were f i l led with unamended mud. 

HS 027 
Non-Commissioned Staff Quarters 

Dimensions: 39 feet north-south by 45 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 18. 

Photographs: No photographs are included in this report . 

HS 027 is the stone remains of a structure bui l t by the U.S. 
Military in 1883. Stone perimeter foundation walls are evident. The 
stones are undressed, uncoursed limestone original ly laid with lime 
mortar. No plasteV is evident. 

In 1967, the National Park Service pointed and relaid historic 
stone with soil-cement mortar. 

HS 028 
New Bakery 

Dimensions: 23 feet north-south by 45 1/2 feet east-west. Adobe 
remains are 1-5 feet high above stone foundation walls. Foundation 
walls are 1-4 feet high above grade. 

Drawings: 424/25000, Sheets 1 and 12. 

Photographs: 424/25000, Sheets 69-71. 
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HS 028 is the adobe, stone, and br ick remains of a structure 
bui l t by the U.S. Mil i tary in 1886. Historic adobe was laid with soil 
mortar. The stones are undressed, uncoursed limestone original ly laid 
with lime mortar. Historic bricks are evident at grade as historic f looring 
and as the historic oven foundation. Interior lime plaster is evident. 

In 1967, the National Park Service added soil-cement caps to 
historic adobes, f i l led voids with soil-cement blocks and mortar, partial ly 
reconstructed one inter ior wall with soil-cement blocks and mortar, and 
pointed and relaid historic stone with soil-cement mortar. In 1978, 
soil-cement materials were removed and adobe walls were capped and voids 
were fi l led with unamended mud. 

HS 029 

Civil ian Employees' Quarters 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 
HS 029 is the subgrade remains of a st ructure bui l t by the 

U.S. Mil i tary ca. 1883-1889. A two-foot long section of stone wall with 
plaster on one side is evident at grade. The structure is unexcavated 
and unstabil ized. 

HS 030 
Laundresses' Quarters 

Dimensions: 15 feet north-south by 38 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 18. 

Photographs: V I . this report . 

HS 03I 
Mess Hall 

Dimensions: 70 feet north-south by 26 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 18. 

Photographs: V I . this report . 
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HS 032 
Schoolhouse 

Dimensions: 50 feet north-south by 26 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/27003 (HABS) and 424/25000, Sheets 1 and 18. 

Photographs: V I . this report . 

HS 030, 031, and 032 are the stone remains of structures bui l t 
by the U.S. Mil i tary ca. 1883-1889, 1889, and 1889 respectively. 
Undressed, uncoursed limestone foundations are evident for each. For 
HS 030 and 031, the stones were original ly laid with soil mortar; in HS 
032, the stones were original ly laid with lime mortar. No plaster is 
evident. 

In 1967, the National Park Service pointed and relaid stone with 
soil-cement mortar. 

HS 033 
New Hospital 

Dimensions: 80 feet north-south by 135 feet east-west by 1-6 feet high 
above grade. 

Drawings: 424/27004 (HABS) and 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 033 is the stone remains of a st ructure bui l t by the U.S. 
Mil i tary in 1889. The perimeter foundation wall and 47 foundation piers 
are evident. The stones are undressed, uncoursed limestone originally 
laid with lime mortar. No plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stonework with cement mortar. 

HS 034 
Hospital Steward's Quarters 

Dimensions: 18 feet north-south by 32 feet east-west by 1-7 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 , 12, and 19. 

Photographs: See 424/25000, Sheet 71 and V I . this report . 

HS 034 is the stone remains of a st ructure built by the U.S. 
Mil i tary in 1889. Stone foundation walls are evident. The stones are 
undressed, uncoursed limestone original ly laid with lime mortar. No 
plaster is evident. In 1967, the National Park Service removed a small 
mound of deteriorated historic adobe from the northeastern corner, 
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replaced it with soil-cement adobes, and pointed and relaid historic stone 
with soil-cement mortar. In 1978, the soil-cement adobes were removed. 

HS 035 
Post Trader's Store 

Dimensions: 70 feet north-south by 150 feet east-west. Adobe remains 
are 1-10 feet high above stone foundation walls which are 1-7 feet 
high above grade. 

Drawings: 424/27006 (HABS) and 424/25000, Sheets 1 and 13. 

Photographs: 424/25000, Sheets 72-87 and V I . this report . 

HS 035 is the adobe and stone remains of a structure bui l t 
dur ing and after 1870. Historic adobe and stone masonry were originally 
laid with soil and lime mortars. The stones are undressed, uncoursed 
granit ic and limestone rock. 

In 1967, the National Park Service part ial ly excavated and 
exposed the s t ruc ture , added soil-cement caps to historic adobes, and 
pointed and relaid historic stone. Since 1967, subgrade drains have been 
installed throughout the st ructure and covered with non-historic gravel , 
some historic adobe has been plastered with cement, and some historic 
adobe has been chemically t reated. In 1978, soil-cement materials were 
removed and adobe walls were capped and voids were fi l led with 
unamended mud. 

HS 036 
Magazine 

Dimensions: 16 feet north-south by 16 feet east-west by 10 feet high 
above grade. 

Drawings: 424/27005 (HABS) and 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 036 is the stone remains of a st ructure bui l t by the U.S. 
Mil i tary ca. 1889-1894. The stones are roughly dressed and coursed 
limestone original ly laid with lime mortar. No plaster is evident. In 
1967, the National Park Service pointed and relaid some historic stone 
with cement mortar. 
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HS 037 
Gun Shed 

Dimensions: 9 feet north-south by 11 feet east-west. Adobe remains are 
1-4 feet high above stone foundation walls which are 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 13. 

Photographs: 424/25000, Sheet 88. 

HS 037 is the adobe and stone remains of a st ructure bui l t by 
the U.S. Mil i tary ca. 1889-1894. Historic adobes were laid with soil and 
lime mortars. The stones are undressed, uncoursed limestone originally 
laid with lime mortar. No plaster is evident. 

In 1967, the National Park Service added soil-cement caps to 
historic adobes, f i l led voids with soil-cement blocks and mortar, and 
pointed historic stonework with soil-cement mortar. In 1978, soil-cement 
caps were removed, and adobe walls were capped and voids fi l led with 
unamended mud. 

HS 038 
Unidentif ied 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 038 is the subgrade remains of a structure bui l t by the 
U.S. Mil i tary ca. 1889-1894. No features are evident at grade. The 
st ructure is unexcavated and unstabil ized. 

HS 039, 040, and 041 
(No structures were located dur ing preparation of this report . These 
st ructure numbers are listed in Morris, 1967 (except that HS 021 and 039 
are switched) and are included here so that cross-references between this 
report and Morr is, 1967 are complete.) 

HS 042 
Fire Hydrant 

Dimensions: 23 feet north-south by 16 feet east-west by 3 feet deep 
below grade. 

Drawings: 424/25000, Sheets 1 and 19. 

Photographs: No photographs are included in this report . 

HS 042 is the stone remains of a structure bui l t by the U.S. 
Mil i tary after 1889. The stones are undressed, uncoursed limestone 
or iginal ly laid with lime mortar. No plaster is evident. 
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In 1967, the National Park Service pointed and relaid historic 
stone with cement mortar. 

HS 043 
Lime Kiln 

Dimensions: 13-foot exterior diameter at base. 

Drawings: 424/25000, Sheets 1 and 43. 

Photographs: 424/25000, Sheet 89 and V I . this report . 

HS 043 is the stone and br ick remains of a structure built by 
the U.S. Mi l i tary. The construction date is not documented. The stones 
are undressed, uncoursed limestone original ly laid with lime mortar. 
Br ick remains are a row of historic br ick set in lime mortar as an opening 
lintel at the base of the east elevation. No plaster is evident. 

In 1967, the National Park Service added a single course of 
soil-cement adobes to the western top of the structure and pointed and 
relaid some historic stone with cement mortar. In 1978, the soil-cement 
adobes were removed and not replaced. 

HS 050 
Unidentif ied 

Dimensions: 11 feet north-south by 7 1/2 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 15. 

Photographs: 424/25000, Sheet 90. 

HS 050 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. Two parallel walls are 
evident. The stones are undressed, uncoursed granit ic rock originally 
laid with lime mortar. No plaster is evident. 

In 1967, the National Park Service removed a small amount of 
deteriorated adobes from the southern wall , replaced it with soil-cement 
adobes, and pointed it with soil-cement mortar. In 1978, the soil-cement 
adobes were removed and not replaced. 

HS 051 
Unidentif ied 

Dimensions: 10 feet north-south by 10 feet east-west by 1 foot 4 inches 
wide by 1 foot high above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 052 
Unidentified 

Dimensions: 28 feet long (total) by 1 foot 6 inches wide by 1 foot high 
above grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 053 
Unidentif ied 

Dimensions: 8 feet north-south by 11 feet east-west. Remaining walls 
are 1 foot 7 inches wide by 1 foot high above grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 051, 052, and 053 are the stone remains of structures bui l t 
by the U.S. Mi l i tary. The construction dates are not documented. The 
stones are undressed, uncoursed limestone. The stones of 051 and 052 
were original ly laid with lime mortar. The historic mortar of 053 is not 
evident or recorded. No plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 054 
Unidentif ied 

Dimensions: 13 feet north-south by 14 1/2 feet east-west by 1 foot high 
above inter ior grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 054 is the adobe and stone remains of a structure bui l t by 
the U.S. Mi l i tary. The construction date is not documented. Historic 
adobe is a deteriorated and unstabilized layer along the south wall. 
Stone remains are undressed, uncoursed limestone original ly laid with lime 
mortar. Historic lime plaster is evident at grade along the south wall. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 
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HS 055 
Unidentif ied 

Dimensions: 10 feet north-south by 10 feet east-west by 1-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 14. 

Photographs: 424/25000, Sheet 89. 

HS 055 is the adobe and stone remains of a structure bui l t by 
the U.S. Mi l i tary. The construction date is not documented. A small 
mound of deteriorated historic adobe and historic stone and non-historic 
soil-cement adobe foundations are evident. Historic adobes were laid with 
soil mortar. The stones are undressed, uncoursed limestone originally 
laid with lime mortar. No plaster is evident. 

In 1967, the National Park Service added a soil-cement cap to 
historic adobes, pointed and relaid historic stone with soil-cement mortar 
and stabilized historic stone foundations by adding a new soil-cement 
foundation wall below historic stonework. In 1978, the soil-cement cap on 
historic adobe was removed and replaced with a cap of unamended mud. 

HS 056 
Unidentif ied 

Dimensions: 9 feet north-south by 9 feet east-west by 3 feet high above 
inter ior grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: No photographs are included in this report . 

HS 056 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not recorded. The stones are 
undressed, uncoursed limestone. Historic mortar is not documented. No 
plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 057 

Wall 

Dimensions: 13 feet long by 1 foot wide by 1-3 feet high above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
HS 057 is the stone remains of a st ructure bui l t by the U.S. 

Mi l i tary. The construction date is not documented. One wall is evident. 
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The stones are undressed, uncoursed granit ic and limestone rock. The 
wall is d ry la id . No plaster is evident. The st ructure is unexcavated and 
unstabil ized. 

HS 058 
Wall 

Dimensions: 135 feet long (total) by 1 foot 6 inches wide by 1 foot high 
above grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 058 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. Two walls are 
evident. The stones are undressed, uncoursed limestone. The historic 
mortar is not recorded. No plaster is evident. The structure is 
unexcavated and unstabil ized. 

HS 059 
Wall 

Dimensions: 47 feet long by 2 feet 1 inch wide by 1 1/2 - 2 1/2 feet 
high above grade. 

Drawings: 424/27001 (HABS - HS 059 is the detached wall at the nor th­
western corner of HS 025) and 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 060 
Wall 

Dimensions: 29 feet long by 1 foot 7 inches wide by 2 feet high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 061 
Wall 

Dimensions: 13 feet long by 1 foot 5 inches wide by 2 feet high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 062 
Wall 

Dimensions: 22 1/2 feet long by 1 foot 4 inches wide by 2 feet high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 059, 060, 061, and 062 are the stone remains of structures 
bui l t by the U.S. Mi l i tary. The construction dates are not documented. 
One wall of each st ructure is evident. The stones are undressed, 
uncoursed granit ic and limestone rock original ly laid with lime mortar. No 
plaster is evident. The structures are unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 063 
Wall 

Dimensions: 17 1/2 feet long by 1 foot 8 inches wide by 2 feet high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 063 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. One wall is evident. 
The stones are undressed, uncoursed limestone original ly laid with lime 
mortar. No plaster is evident. The st ructure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 064 
Wall 

Dimensions: 52 feet long by 1 foot 11 inches wide by 2 1/2 feet high 
above grade. 

Drawings: 424/27009 (HABS - The eastern end of HS 064 is shown along 
the west wall of HS 008) and 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 065 
Wall 

Dimensions: 170 feet long by 1 foot 8 inches wide by 1-3 feet high above 
grade. 

Drawings: 424/27009 (HABS - The eastern end of HS 065 is shown along 
the west wall of HS 008) and 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 064 and 065 are the stone remains of structures built by the 
U.S. Mi l i tary. The construction dates are not documented. One wall is 
evident for each s t ruc ture . The stones are undressed, uncoursed 
granit ic and limestone rock original ly laid with lime mortar. No plaster is 
evident. The structures are unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 066 
Wall 

Dimensions: 40 feet long by 1 foot 7 inches wide by 1-2 feet high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 066 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. One wall is evident. 
The stones are undressed, uncoursed limestone rock originally laid with 
lime mortar. No plaster is evident. The structure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 067 
Wall 

Dimensions: 20 feet long by 1 foot 6 inches wide by 2-5 feet high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 067 is the stone remains of a structure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. One wall is evident. 
The stones are undressed, uncoursed limestone and dry la id . No plaster 
is evident. The st ructure is unexcavated and unstabil ized. 
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HS 068 
Reservoir 

Dimensions: 25 feet north-south by 18 feet east-west by 7 feet high 
above inter ior grade. 

Drawings: 424/25000, Sheets 1 and 19. 

Photographs: V I . this report . 

HS 068 is the stone and br ick remains of a structure bui l t by 
the U.S. Mil i tary in 1885. The stones are undressed, uncoursed 
limestone original ly laid with lime mortar. Historic br ick in lime mortar is 
evident at the top of the north wall. Interior lime plaster is evident. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar, and edged and patched historic plaster 
with portland cement. 

HS 069 
Reservoir 

Dimensions: 12 1/2 feet north-south by 70 feet east-west by 8 feet high 
above inter ior grade. 

Drawings: 424/25000, Sheets 1 and 19. 

Photographs: V I . this report . 

HS 070 
Unidentif ied 

Dimensions: 15 feet north-south by 13 feet east-west by 1-5 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 19. 

Photographs: V I . this report . 

HS 071 
Reservoir - Ice Caves 

Dimensions: 53 feet north-south by 20 feet east-west by 10 feet high 
above inter ior grade. 

Drawings: 424/25000, Sheets 1 and 19. 

Photographs: V I . this report . 

HS 069, 070, and 071 are the stone and metal remains of 
structures bui l t by the U.S. Mil i tary in 1885. The stones are undressed, 

29 



uncoursed limestone original ly laid with lime mortar. The metal remains of 
069 are fragments of historic pipes embedded in the walls between 
chambers. The metal remains of 070 are two lengths of historic pipes at 
the base of the west wall. The metal remains of 071 are historic pipes 
and other historic metal fragments embedded in the walls throughout the 
s t ruc ture . Interior lime plaster is evident in each s t ructure. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar, and edged and patched historic plaster 
with portland cement. 

HS 072 
Unidentif ied 

Dimensions: 1-inch diameter by 1 foot high above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 072 is the metal remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. The only evident 
feature is a metal rod which is hooked at the top and set with molten 
metal into natural bedrock. The feature is unaltered since acquisition by 
the National Park Service. 

HS 073 
Unidentif ied 

Dimensions: 34 feet north-south by 5 1/2 feet east-west by 1-2 feet 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 073 is the stone and metal remains of a st ructure bui l t by 
the U.S. Mi l i tary. The construction date is not documented. Two 
parallel troughs 'and f ive 1/2-inch diameter threaded metal rods are 
evident. The stones are undressed, uncoursed limestone originally laid 
with lime mortar. Historic lime plaster on the interior of the troughs is 
stained or painted dark red. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 
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HS 074 
Unidentif ied 

Drawings: 424/25000, Sheet 1. 

Photographs: Photograph 44745, collection of Arizona Historical Society, 
Tucson, Arizona (not included in this repor t ) , and V I . this report . 

HS 074 is the subgrade remains of at least two structures. The 
builder and construction dates are not documented. No building features 
are evident above grade. The site is unexcavated and unaltered. 
Evident at grade are a stone f i re r ing (?) and small drylaid stone 
diversion dams across washes. The site was located by compass sighting 
and ground survey after evidence in the 1893 Owen Wister photograph 
cited above. 

The st ructure or structures at this site are unexcavated and 
unstabil ized. 

HS 075 
Unidentif ied 

Dimensions: 20 feet north-south by 30 feet east-west. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 075 is the stone remains of a st ructure built by the U.S. 
Mi l i tary. The construction date is not documented. Some limestone 
foundation stones are evident at grade, but most of the structure is 
subgrade. The st ructure is unexcavated and unstabil ized. 

HS 076 
Unidentif ied 

Dimensions: 8 feet north-south by 10 feet east-west. 

Drawings: 424/25000, Sheet 1 . 

Photographs: No photographs are included in this report . 

HS 076 is the stone remains of a s t ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. Three walls of a 
s t ructure which abuts HS 069 are evident at grade. The stones are 
undressed granit ic and limestone rock. No historic mortar is evident or 
recorded. No plaster is evident. The structure is unexcavated and 
unstabil ized. 
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HS 077 

Wall 

Dimensions: 46 feet long by 2 feet 2 inches wide at grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 078 
Wall 

Dimensions: 70 feet long by approximately 2 feet wide at grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 077 and 078 are the stone remains of structures bui l t by the 
U.S. Mi l i tary. The construction dates are not documented. One wall is 
evident for each s t ruc ture . The stones are undressed, uncoursed 
granit ic and limestone rock. The historic mortar is not recorded. No 
plaster is evident. The structures are unexcavated and unstabil ized. 

HS 101 
Unidentif ied 

Dimensions: 74 feet north-south by 40 feet east-west. Adobe remains 
are 1-3 feet high above stone foundation walls which are 1-3 feet 
high above grade. 

Drawings: 424/25000, Sheets 1, 2, and 20. 

Photographs: 424/25000, Sheets 91-93. 

HS 101 is the adobe and stone remains of a structure bui l t 
dur ing or after 1862; the exact construction date is not documented. 
Historic adobes were laid with soil mortar. The stones are undressed, 
uncoursed granit ic rock original ly laid with soil mortar. No plaster is 
evident. 

In 1967, the National Park Service partial ly excavated the 
s t ruc ture , added soil-cement caps to historic adobe and pointed and relaid 
historic stonework with soil-cement mortar. In 1978, most soil-cement 
adobe materials were removed and historic adobes were capped and voids 
were f i l led with unamended mud. 
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HS 102 
Unidentified 

Dimensions: 13 1/2 feet north-south by 11 feet east-west by 2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 20. 

Photographs: V I . this report . 

HS 102 is the stone remains of a st ructure bui l t dur ing or after 
1862; the exact construction date is not documented. The stones are 
undressed, uncoursed granit ic rock original ly laid with soil mortar. No 
plaster is evident. The st ructure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 103 
Unidentif ied 

Dimensions: 11 feet north-south by 2 feet 2 inches wide. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 103 is the stone remains of a st ructure bui l t dur ing or after 
1862; the exact construction date is not documented. One wall is ev i ­
dent. The stones are undressed, uncoursed granit ic rock originally laid 
with soil mortar. No plaster is evident. The structure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 104 
Unidentif ied 

Dimensions: 38 feet north-south by 34 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 105 
Unidentified 

Dimensions: 70 feet north-south by 17 feet east-west by 3-5 feet high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 104 and 105 are the stone remains of structures bui l t dur ing 
or after 1862; the exact construction dates are not documented. The 
stones are undressed, uncoursed granit ic rock originally laid with soil 
mortar. No plaster is evident. The structures are unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 106 
Unidentif ied 

Dimensions: 69 feet north-south by 21 feet east-west. Adobe remains 
are 1-2 feet high above stone foundation walls which are 
approximately 1 foot high above grade. 

Drawings: 424/25000, Sheets 1 and 3. 

Photographs: 424/25000, Sheets 94-96. 

HS 106 is the adobe and stone remains of a st ructure built 
dur ing or after 1862; the exact construction date is not documented. 
Historic adobes were laid with soil mortar. The stones are undressed, 
uncoursed granit ic rock original ly laid with soil mortar. No plaster is 
evident. 

In 1967, the National Park Service part ial ly excavated the 
s t ruc ture , added soil-cement caps to historic adobe and pointed and relaid 
historic stonework with soil-cement mortar. In 1978, most soil-cement 
adobe materials were removed and historic adobes were capped and voids 
f i l led with unamended mud. 

HS 107 
Unidentif ied 

Dimensions: 30 feet north-south by 18 feet east-west by 3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 20. 

Photographs: V I . this report . 
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HS 107 is the stone remains of a st ructure bui l t dur ing or after 
1862; the exact construction date is not documented. The stones are 
undressed, uncoursed granit ic rock original ly laid with soil mortar. No 
plaster is evident. The structure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 108 
Unidentif ied 

Dimensions: 27 feet north-south by 17 feet east-west by 0-2 feet high 
above grade. 

Drawings: 424/25000, Sheet 97. 

Photographs: 424/25000, Sheet 97. 

HS 108 is the adobe and stone remains of a structure bui l t by 
the U.S. Mil i tary dur ing or after 1862; the exact construction date is not 
documented. Historic adobes are an arch-shaped area of paving sl ight ly 
below exist ing grade. The stones are undressed, uncoursed granit ic rock 
original ly laid with soil mortar. No plaster is evident. 

In 1967, the National Park Service laid soil-cement adobe on top 
of historic paving and pointed and relaid historic stonework with 
soil-cement mortar. 

HS 109 
Unidentif ied 

Dimensions: 11 feet north-south by 26 1/2 feet east-west by 2 feet high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 109 is the stone remains of a st ructure bui l t dur ing or after 
1862; the exact construction date is not documented. The stones are 
undressed, uncoursed granit ic rock original ly laid with soil mortar. No 
plaster is evident. The st ructure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

35 



HS 110 
Unidentif ied 

Dimensions: 6 feet north-south by 15 feet east-west by 1 foot high above 
grade. 

Drawings: 424/25000, Sheets 1 and 20. 

Photographs: V I . this report . 

HS 111 
Unidentif ied 

Dimensions: 10 feet north-south by 24 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 20. 

Photographs: V I . this report . 

HS 112 
Unidentif ied 

Dimensions: 27 feet north-south by 33 feet east-west by 1 foot high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 113 
Unidentif ied 

Dimensions: 15 feet north-south by 16 feet east-west by 1 foot high 
above grade. 

Drawings: 424/25000, Sheets 1 and 21. 

Photographs: V I . this report . 

HS 114 
Unidentif ied 

Dimensions: 16 feet north-south by 7 feet east-west by 2 feet high above 
grade. 

Drawings: 424/25000, Sheets 1 and 21. 

Photographs: V I . this report . 
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HS 115 
Unidentif ied 

Dimensions: 18 feet north-south by 14 feet east-west by 1 foot high 
above grade. 

Drawings: 424/25000, Sheets 1 and 115. 

Photographs: V I . this report . 

HS 110, 111, 112, 113, 114, and 115 are the stone remains of 
structures bui l t dur ing or after 1862; the exact construction dates are 
not documented. The stones of each st ructure are undressed, uncoursed 
granit ic rock. The masonry of HS 110, 111, 114, and 115 was originally 
laid with soil mortar. No historic mortar is evident or recorded for HS 
112 and 113. No plaster is evident. The structures are unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 116 
Unidentif ied 

Dimensions: 22 feet north-south by 18 feet east-west by 1-2 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 21. 

Photographs: V I . this report . 

HS 116 is the adobe and stone remains of a structure bui l t 
dur ing or after 1862; the construction date is not documented. Historic 
adobe remains were removed by the National Park Service in 1967 and 
replaced with soil-cement adobes which were removed in 1978 and not 
replaced. The stones are undressed, uncoursed granit ic and limestone 
rock. The historic mortar is not recorded. No plaster is evident. 

In 1967, the National Park Service part ial ly excavated the 
st ructure and pointed and relaid historic stonework with soil-cement 
mortar. 

HS 150 
Unidentif ied 

Dimensions: 52 feet long (total) by 1-3 feet wide by 1 foot high above 
grade. 

Drawings: 424/25000, Sheets 1 and 21. 

Photographs: V I . this report . 
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HS 150 is the stone remains of a st ructure bui l t dur ing or after 
1862 by the U.S. Mi l i tary. The exact construction date is not 
documented. Two walls are evident. The stones are undressed, 
uncoursed granit ic rock. The historic mortar is not recorded. No 
plaster is evident. The structure is unexcavated. In 1967, the National 
Park Service pointed and relaid historic stonework with soil-cement 
mortar. 

HS 151 
Unidentif ied 

Dimensions: 20 feet north-south by 7 feet east-west by 2-3 feet high 
above grade. 

Drawings: 424/25000, Sheets 1 and 21. 

Photographs: V I . this report . 

HS 151 is the stone remains of a st ructure bui l t dur ing or after 
1862; the exact construction date is not documented. One wall is ev i ­
dent. The stones are undressed, uncoursed granit ic rock originally laid 
with soil mortar. No plaster is evident. The structure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 152 
Unidentif ied 

Dimensions: 22 feet long (total) by 1 1/2 feet wide by 1 1/2 feet high 
above grade. 

Drawings: 424/25000. Sheet 1. 

Photographs: V I . this report . 

HS 152 is the stone remains of a st ructure bui l t by the U.S. 
Mil i tary dur ing or after 1862. The construction date is not documented. 
Two walls are evident. The stones are undressed, uncoursed granit ic 
rock original ly laid with soil mortar. No plaster is evident. The 
st ructure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 
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HS 153 
Unidentif ied 

Dimensions: 26 feet long by 1 1/2 feet wide by 1 foot high above grade. 

Drawings: 424/25000, Sheet 1 . 

Photogrpahs: V I . this report . 

HS 153 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. One wall is evident. 
The stones are undressed, uncoursed granit ic rock. The historic mortar 
is not recorded. No plaster is evident. The structure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 154 
Unidentif ied 

Dimensions: 19 feet long (total) by 1 1/2 feet wide by 1 foot high above 
grade. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 154 is the stone remains of a st ructure bui l t by the U.S. 
Mi l i tary. The construction date is not documented. Two walls are 
evident. The stones are undressed, uncoursed granit ic and limestone 
rock. The historic mortar is not recorded. No plaster is evident. The 
s t ructure is unexcavated. 

In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 200 
Unidentif ied 

Dimensions: 26 1/2 feet north-south by 13 feet east-west by 1-3 feet 
high above grade. 

Drawings: 424/25000, Sheets 1 and 22. 

Photographs: V I . this report . 

HS 200 is the stone remains of a st ructure by an unrecorded 
bui lder. The construction date is not documented. The stones are 
undressed, uncoursed granit ic rock original ly laid with soil mortar. No 
plaster is evident. The st ructure is unexcavated. 
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In 1967, the National Park Service pointed and relaid historic 
stonework with soil-cement mortar. 

HS 201 
Wall 

Dimensions: 19 feet long by 1-2 feet wide by 3 feet high above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 201 is the stone remains of a st ructure by an unrecorded 
bui lder. The construction date is not documented. One wall is evident. 
The stones are undressed, uncoursed granit ic rock. The wall is dry la id . 
No plaster is evident. The st ructure is unexcavated and unstabil ized. 

HS 202 
Butterf ie ld Stage Station 

Dimensions: 39 1/2 feet north-south by 85 feet east-west by 1-2 feet 
high above grade. 

Drawings: 424/25000, Sheets 1 and 22. 

Photographs: V I . this report . 

HS 202 is the stone remains of a structure bui l t by the 
Butterf ie ld Overland Mail Company in 1858. The stones are undressed, 
uncoursed granit ic rock. The historic mortar is not recorded. No 
plaster is evident. 

In 1967, the National Park Service part ial ly excavated the 
st ructure and pointed and relaid historic stonework with soil-cement 
mortar. 

HS 203 
Butterf ie ld Trai l 

Drawings: 424/25000, Sheet 1 . 

Photographs: No photographs are included in this report . 

HS 203 is the remains of a road bui l t by the Butterf ield 
Overland Mail Company in 1858. The remains include the route itself, 
stone embankments bui l t to level the road, and stone abutments (much 
less prominent than HS 204) of bridges bui l t across some washes. The 
trai l is marked with non-historic posts. Approximately 2 3/4 miles of the 
historic t rai l are within the Park boundaries. The trai l is unexcavated 
and unstabil ized. 
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HS 204 

Butterf ie ld Trai l bridge abutments 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 
HS 204 is the remains of a bridge bui l t by the Butterf ield 

Overland Mail Company in 1858. Four stone abutments are evident, 
approximately 1-2 feet high above grade. The features are unexcavated 
and unstabil ized. 

HS 205 
Cemetery 

Dimensions: (1884) 190 feet north-south by 140 feet east-west. 

Drawings: 424/25000, Sheet 1 . 

Photographs: V I . this report . 

HS 205 is the stone, ear th , and wood remains of a cemetery 
bui l t by the U.S. Mil i tary after 1862. Two historic wooden headboards, 
two stone grave markers, stone walls around one grave, stone perimeter 
walls, and two non-historic wooden headboards are evident. The remains 
of the perimeter wall are stones at grade. The wall around one grave is 
approximately 1 foot high above grade. No historic mortar is evident or 
recorded. The perimeter wall is unexcavated and unstabil ized. 

Since 1967, the National Park Service has pointed and relaid the 
wall around one grave and erected headboards patterned after two evident 
in historic photographs. 

HS 206 
Unidentif ied 

Dimensions: 16 feet north-south by 21 1/2 feet east-west by 6 feet high 
above inter ior grade. 

Drawings: 424/25000, Sheets 1 and 22. 

Photographs: V I . this report . 

HS 206 is the stone remains of a st ructure bui l t by the Apache 
Pass Mining Company at the site of the Anderson Steam Quartz Mill ca. 
1869. The mill was in operation unti l 1877. The stones are undressed, 
uncoursed granit ic and limestone rock original ly laid with lime mortar. 
Interior lime plaster is evident. 

In 1967, the National Park Service used cement plaster to point 
and relay historic stone and to patch historic plaster. 
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HS 207 
Wall 

Dimensions: 10 feet long (total) by 1 1/2 feet wide by I foot high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: No photographs are included in this report . 

HS 208 
Wall 

Dimensions: 10 feet long (total) by 1 1/2 feet wide by 1 foot high above 
grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 207 and 208 are the stone remains of structures probably 
bui l t by the Apache Pass Mining Company at the site of the Anderson 
Steam Quartz Mill ca. 1869. The mill was in operation unti l 1877. One 
wall is evident for each s t ruc ture . The stones are undressed, uncoursed 
granit ic rock. The historic mortar is not recorded. No plaster is 
evident. The structures are unexcavated and unstabil ized. 

HS 209 
Unidentif ied 

Drawings: 424/25000, Sheet 1 . 

Photographs: No photographs are included in this report . 

HS 210 
Unidentif ied 

Dimensions: 6 feet north-south by 10 feet east-west. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 209 and 210 are the subgrade remains of structures 
probably bui l t by the Apache Pass Mining Company at the site of the 
Anderson Steam Quartz Mill ca. 1869. The mill was in operation unti l 
1877. No features are evident above grade for HS 209. Some stones are 
evident at grade for HS 210. The structures are unexcavated and 
unstabil ized. 
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HS 211 
Unidentif ied 

Dimensions: 12 1/2 feet north-south by 10 feet east-west by 1 foot high 
above grade. 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 

HS 211 is the stone and metal remains of a structure by an 
unrecorded bui lder. The construction date is not documented. The 
stones are undressed, uncoursed granit ic and limestone rock originally 
laid with cement mortar. Metal remains are two lengths of pipe embedded 
in the walls. No plaster is evident. The structure is unexcavated and 
unstabilized since acquisition by the National Park Service. 

HS 212 

Unidentif ied 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
HS 212 is the stone remains of a structure by an unrecorded 

bui lder. The construction date is not documented. Several walls 
approximately 1-2 feet high are evident above grade. The stones are 
undressed, uncoursed granit ic rock original ly d ry la id . No plaster is 
evident. The st ructure is unexcavated and unstabil ized. 

HS 213 

Quartz mine operations 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
HS 213 is the ruined remains of late 19th or early 20th century 

gold mining operations. The mining area within the park boundaries 
includes a horizontal mine shaft, shallow prospect holes, tai l ings, the 
ruins of a residence(?), deteriorated furn ish ings, unidentif ied fragments, 
and the remains of low rock walls bui l t to stabilize mining roads. All 
structures are unaltered and unstabi l ized, but probably disturbed since 
acquisition by the National Park Service. There is continuing grazing 
and mining act iv i ty in the v ic in i ty . 

HS 214 
Dam 

Drawings: 424/25000, Sheet 1. 

Photographs: V I . this report . 
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HS 214 is one of three stone and concrete dams bui l t in Willow 
Gulch. HS 214 is the one dam within Park boundaries. From evidence of 
the concrete, the dam was constructed in the early 20th century. The 
dam is a single bowed wall, approximately 30 feet long across the wash. 
Stone remains are approximately 2 feet high above grade. The stones are 
undressed, uncoursed granit ic rock laid with cement mortar. No plaster 
is evident. The st ructure is undisturbed since acquisition by the 
National Park Service. 

D. Stabilization of Above-grade Adobe Ruins 
1 . Early proposals 

Fort Bowie was declared a national historic site in 1964, 
but proposals for federal protection of the area were made as early as 
1939. In June of that year, the Southwest Regional Historian, Aubrey 
Neasham, and the Southwest Regional Director, Hil lery Tolson, submitted 
a "special report covering the proposed Fort Bowie National Monument" 
(USNPS, 1939). Along with two historical narrat ives, details of who 
owned the land around the ruins and its value, e tc . , the report included 
topics such as condit ion, care, and preservation possibil it ies: 

"C. Condition 

Fort Bowie is now in ru ins. Abandoned for over 50 years, it 
has gradually deter iorated, unti l today it consists largely of 
roofless adobe and stone walls, mounds, and f i l l s . No attempt 
had been made to repair, stabil ize, preserve, restore, or 
reconstruct the original s t ructures. 

D. Care 

While occupied by the United States Army, Fort Bowie received 
excellent care. Since its abandonment in the late 1800's, 
however, there has been l itt le attention paid to its care or 
condit ion. In the fu tu re , if established as a national 
monument, this site will again receive care adequate for its 
preservat ion. Should it remain in private hands and uncared 
for , i t will deteriorate fu r the r , as so many other historic 
structures have in the past. 

F. Possibility of Preservation 

It is recommended that Fort Bowie be established as a national 
monument by Presidential proclamation. Once having acquired 
t i t le to the proper ty , every attempt should be made to preserve 
the remains of the historic fo r t . Technicians of the National 
Park Service should make a thorough study of the site with a 
view to preserving and developing the area in conformity with 
its past history and fu ture possibil i t ies. A CCC camp should 
be established there to build necessary approach roads, clean 
up the premises, stabilize the ru ins, and build the proper 
administrat ive, l i v ing , and exhibit bui ldings. No attempt 
should be made to open the area to the publ ic, however, unti l 
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the site is adequately preserved and the development work is 
f in ished. When ready, the tour ist should be encouraged to 
travel to this national monument, where he may see for himself 
the setting of this famous fo r t . Properly preserved, it would 
add to the culture and pleasure of the American people, 
por t ray ing , as it does, one more phase of the formative days of 
the American period in the far West." 

Most signif icant in this report is the early emphasis on 
preservation as the most appropriate treatment - preservation of the ruins 
in their present condit ion. Secondly, the photographs included at the 
end of the report show that much more historic fabric disappeared in the 
f i r s t 45 years since abandonment than in the 40 years since 1939. 

In 1957, a "Field Investigation Report, Fort Bowie, 
Ar izona," (USNPS, 1957) was prepared by Leslie Arnberger for the 
Region Three (Southwest) Office of the National Park Service. The 
report is for the most part a land acquisition summary, but one 
paragraph in the Summary Section mentions work on the ru ins: 

Several problems would confront the Service should Fort Bowie 
be added to the National Park System. The fact that the for t 
is now in ruins would make it d i f f icu l t for many visi tors to 
visualize the dramatic events which took place there. This 
could be alleviated by partial or complete restoration of some of 
the bui ld ings, but would primari ly have to be overcome by 
outstanding interpretat ion and museum faci l i t ies. 

This statement is the only wr i t ten record that mentions 
restoration as a possible treatment. 

In 1959, "A Proposal for the Preservation of Fort Bowie, 
Arizona" was "Prepared for the Consideration of the Fort Bowie 
Landowners by the National Park Service, Region Three Office, Santa Fe, 
New Mexico" (USNPS, 1959). The report summarized all land acquisition 
efforts since 1939: 

The for t was activeiy considered for National Monument status 
more than 20 years ago. In fact, if it had not been for the 
interference of World War I I , it is possible that Fort Bowie 
would now (1959) be a unit of the National Park System. 

The report details the status of all desirable proper ty , 
what would be under the jur isdict ion of the National Park Service and 
how the area would be developed by the Federal government. In the 
section "Proposed Operation of the Fort Bowie National Historic Si te," 
preservation is again emphasized: 

The ruins of the for t would be stabilized to preserve their 
present appearance. Restoration of the buildings is not 
contemplated. 

The bill to establish the area as a national historic site 
was f i rs t submitted to Congress on February 4, 1959, by Senator Barry 
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Goldwater of Arizona. Six years of negotiations with private landowners 
followed. In early 1964, acquisition of the appropriate land seemed 
possible. On February 27, 1964, hearings before the subcommittee on 
National Parks of the Committee on Interior and Insular Affairs concerning 
H.R. 946, "To authorize the establishment of the Fort Bowie National 
Historic Site in the State of Arizona, and for other Purposes," again 
emphasized preservation. From the statement of Morris K. Udall 
(Congressman from Arizona): 

Only very limited restoration work is envisioned. The idea is 
to preserve Fort Bowie as it is, not to rebuild i t . 

From testimony of National Park Service Assistant Director 
Jackson Price: 

Mr. Taylor (Congressman from North Carolina). "Just one 
question. I notice the for t was abandoned back in 1894. How 
much of the original s t ructure is there?" 

Mr Price. "The remains of about 40 structures which are 
scattered around in the area of the fo r t , which is r ight here, 
and as I point out, these are identifiable from photographs that 
we have, taken back in 1890. So we know which are the 
guard's barracks, which is the settler's ! s i d store, and which 
is this and that , and we plan to stabilize these adobe walls and 
foundations and preserve them for display and interpretation to 
the publ ic . " 

Mr. Taylor. "Do you plan to restore some of the buildings that 
have been destroyed?" 

Mr. Price. "No, s i r . " 

On August 30, 1964, Congress authorized "the 
establishment of Fort Bowie National Historic Site . . . for preservation 
(of) the site and remaining historic structures of old Fort Bowie . . ." 
(78 Stat. 681). 

In February of 1965, a report t i t led "Fort Bowie National 
Historic Site - A Preliminary Plan" (USNPS, 1965) was prepared by the 
Southwest Regional Office of the National Park Service as a master plan 
proposal. The report describes visi tor use and modern development of 
the area, and some strong preservation ideas: 

. . . he (the v is i tor) looks down upon the natural amphitheater 
containing the ruins of Fort Bowie. Stabilized and suff iciently 
cleaned so that they are prominently in view, the ruins yet 
convey a sense of desert ion. Remains of some 40 
bui ld ings--ravaged by time, forsaken by their long-dead 
bui lders--stand silently in the sun. Cloud shadows sweep 
across the val ley, and the broken mass of Bowie Mountain looms 
over al l . 
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The report continues elsewhere in the same tone: 

Now that he (the v is i tor) has entered the ru ins, he is struck 
by their extent. Stabilization and clean-up of the ruins has 
lifted them out of the debris and d r i f t of a century, but has 
not manicured or domesticated them. They are ru ins. They 
conjure up the howl of the coyote, not the put -put of the 
power mower. The atmosphere, contrary to fact, is l ight on 
preservation and maintenance, heavy on abandonment. Discreet 
th inning of mesquite in the parade, leveling, excavation, e tc . , 
gives the visi tor a good view, but does not destroy the sense 
of the desert's reconquest, or the temporality of man's 
occupation here. 

In a Precepts for Management section, the second precept 
re-emphasizes the importance of an abandoned-looking area: 

Precept #2: The historic sites and structures will more 
effectively serve their purpose if they are not restored but are 
stabilized to maintain a ruins scene. Let them retain the 
atmosphere of abandonment, of desert ion. 

a. Stabilize and clear them enough of vegetation to 
remove the debris and d r i f t of a century, but do not 
manicure or domesticate them. They are ru ins. 

By 1965 the use of soil-cement and chemical preservatives 
had nearly been decided. The Project Construction Proposal for 1965 
(USNPS, Files-DSC) included estimates for stabilization materials: 

All other supplies, materials, services, and equipment including 
cost of high-pr iced preservatives; cement, mortar color, 
possible commercial purchase of adobe bricks (or manufacture of 
soil-cement bricks at the site) . . . 

(A similar proposal was prepared in 1966, with no change 
in the proposed work (USNPS, Files-DSC). Although the 1965 proposal 
was the f i r s t for actual work at Fort Bowie, it was probably the 1966 
proposal which received fund ing . ) 

Also in 1965, the "Report of Committee to Review Western 
Forts' Interpretat ive Development Programs" (USNPS, 1965) recommended 
st r ic t preservation of the ruins and alteration of the site similar to the 
master plan proposal of February of that year (USNPS, 1965). The 
report includes reviews of the restoration-reconstruction plans, furnishing 
plans and master plan recommendations of seven western for ts : Forts 
Laramie, Larned, Union, Bowie, Davis and Smith, and Bent's Old Fort. 
Development had not begun at Fort Bowie when the report was prepared. 
The report recommends that preservation of Fort Bowie should follow the 
pattern of Fort Union and the recommendations of the Fort Bowie master 
plan proposal: 
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Stabilization of Ruins and Cleanup of Fort Site 

There has already been prepared by Gordon Vivian and his 
associates of the Globe (now Western) Archeological Center a 
comprehensive study of the ruins stabilization program needed 
at Fort Bowie. A catalogue of bui lding sites has been prepared 
and most of the features in the for t area identified by location. 
There is to be no restoration or reconstruct ion. In general, the 
treatment of Fort Bowie will be similar to that carried out at 
Fort Union in New Mexico. 

(The Gordon Vivian study prepared prior to the Committee 
report must have been one of the planning documents for the 
1967 stabilization work. The study has not been found. ) 

Here the problem may be even more di f f icul t because the 
disintegration of the ruins has proceeded fu r ther than at Fort 
Union. A 3-year program of ruins stabilization has been 
projected at a cost of about $90,000, or $30,000 a year. The 
1967 F.Y. program carries $17,000 for ruins stabilization work 
at Fort Bowie, but actually doing it depends upon land 
acquisit ion. In any event, ruins stabilization will be in good 
hands with supervision being given by the Globe Archeological 
Center. 

There was a difference of opinion among the Committee as to 
the extent of cleanup of scrub oak and other low growth that 
has developed all over the for t area, in many places obscuring 
or even hiding ru ins. Appleman was of the opinion that the 
cleanup should be complete, with all growth removed, in the 
manner of the treatment of Fort Union. There was a general 
opposition to this viewpoint from the other members of the 
Committee, most of them favoring the retention of a considerable 
amount of the growth. They thought it would lend atmosphere 
and a touch of abandoned wild ruins to the scene. Regional 
Historian Bill Brown from the Southwest Office and Coordinating 
Superintendent Ray Ringenbach joined in this view. 

Appleman commented that most of the growth would have to be 
removed, he believed, in the course of the ruins stabilization 
work, and that the retention of growth in many places would 
endanger stabilization of walls. The ultimate decision on th is , 
it was understood, would necessarily rest in large part on the 
ruins stabilization work, and that if approved stabilization 
practice in any instance called for the removal of growth, then 
it should be removed. 

In August of 1966, the ruins had not been stabilized and 
Bill Brown, Southwest Regional Historian, thought that some emergency 
stabilization work was necessary. In a memorandum to the Superintendent 
at Chiricahua National Monument, Brown describes a procedure: 
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In a conversation with Charlie Pope (Historical Architect in the 
National Park Service's Western Office of Design and 
Construction) just now concerning an aerial index map of the 
Fort Bowie ruins (a copy of which he will soon send to you) I 
told him of the deep undercutt ing of the walls that I noticed at 
the Sutler's Store ruins two weeks ago. Charlie suggested that 
if you consider it feasible or if you could get permission from 
the range foreman you should proceed immediately with day 
labor or with the staff that you have on hand to tamp d i r t and 
rubble into these undercut holes so that the walls do not 
topple. This would seem to be an immediate constructive or at 
least ant idestruct ive move anticipating later systematic 
stabilization by the RSU (Ruins Stabilization Unit) team. 
Charlie suggested that before this tamping takes place a record 
photo should be made of the hole and then after the tamping a 
record photo of the aftermath of the work. 

If this does seem like a reasonable emergency measure please go 
ahead and do i t . If on the other hand there are complications 
such as your relationship to the landowner, e tc . , that would 
make it a touchy issue for you, please let us know and we 
might be able to come up with some solution. 

P.S. I just checked with Charlie Steen on the best technique 
for this f i l l ing of the undercuts. He says use mud only-- throw 
it in and tamp it in as hard and as far as possible (without 
knocking over the walls) and after it has dried for 10 or 12 
hours come back and push it in again as hard as it will go . " 
(USNPS, Files-DSC) 

Pope responded to the memorandum: 

The P.S. on using mud is not r igh t . A mud of clay will not 
give the t igh t support required. The purpose of adding some 
water and tamping the f i l l in place is to break down particles 
enough to f i l l voids. To add enough water to make mud is not 
r i gh t , for the water itself takes space and causes shrinkage 
when it evaporates. Too much water gives poors concrete for 
this same reason. In other words there are two reasons for not 
using mud. (USNPS, Files-DSC) 

(There is no record that any stabilization using natural 
materials was completed pr ior to the 1967 soil-cement stabil ization). 

Initial Fort Bowie stabilization work was funded for fiscal 
years 1967 and 1968. At that time, there were questions concerning the 
preparation of the Architectural Data Section of the Historic Structure 
Report. In a memorandum to the Director of the National Park Service 
from the Superintendent of Chiricahua National Monument, dated February 
16, 1967, Ray Ringenbach requested that the existing conditions drawings 
required pr ior to ruins stabilization work be waived: 
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To implement an o r d e r l y , systemat ic p rogram of s tab i l iza t ion of 
the comprehens ive t ype - r a the r than of the emergency t ype -
is h i gh l y des i rab le . We assume tha t Part I of the His tor ic 
S t r u c t u r e s Repor t has been approved bu t Part II has not been 
completed. Since Par t II requ i res reco rd ing of the ind iv idua l 
bu i l d i ngs we i n q u i r e whether approva l of Part II can be waived 
in th i s instance so tha t work can p roceed . The matter of 
r eco rd ing the h i s to r i c s t r u c t u r e s p r i o r to s tab i l iza t ion can be 
done by ex tens ive and complete pho tographs . . . 

As you know f rom p rev ious cor respondence and personal know­
ledge the cond i t ion of some of the walls can be best descr ibed 
as p recar ious hence delay in i n i t i a t i ng the work would be qu i te 
de t r imen ta l . A lso , i nves t iga t ion of the salvage sites has to 
precede road development which is a l ready p rogrammed. 

We do not want to jump the gun in any way bu t we bel ieve i t 
impera t ive tha t we s t a r t moving on the s tab i l i za t ion and c a r r y i t 
in to the 1968 F.Y. (USNPS, F i les-DSC) 

However , fo r the v e r y reason of " o r d e r l y , systemat ic" 
s tab i l i za t i on , the d raw ings were necessary . In March of 1967, the 
Supe r i n t enden t of Ch i r i cahua National Monument asked His tor ian Robert 
Ut ley when d raw ings of the ru ins would be completed: 

Th i s is in tended as an in formal note to i nqu i re whether y o u r 
o f f ice has con t rac ted fo r a r ch i t ec tu ra l d raw ings of the ru ins 
s t r u c t u r e s at For t Bowie? 

Per you te lephonic approva l of a few weeks pas t , the plans are 
f o r SWAC (Southwest Archeolog ica l Cen te r ) to begin the 
s tab i l i za t ion wo rk c i rca A p r i l 1 . I do not know where the ru ins 
s tab i l i za t ion wi l l begin bu t i t occurs to me tha t t he re might be a 
poss ib i l i t y t hey wi l l have some bu i l d i ngs s tab i l ized before ' th is 
summer ' , hence any d raw ings a f te r than might be of s tab i l ized 
ru i ns ra the r than p re -s tab i l i zed ones? (Memorandum dated 
March 6, 1967. USNPS, F i les-DSC) 

In the same memorandum, Ringenbach recorded tha t the 
g raz i ng wh ich la rge ly de te r io ra ted the s t r u c t u r e s since m i l i t a ry 
abandonment , was s t i l l a cause of d e t e r i o r a t i o n : 

P.S. Neel's cows have k icked hell ou t of some of the ru ins bu t 
we hope to a l lev iate t ha t s i tua t ion by fenc ing o f f as soon as 
SWAC gets on the j ob . 

2. Stab i l i za t ion wo rk comple ted, 1967-1977 
The H is to r i c Amer ican Bu i l d ings S u r v e y (HABS) and the 

soi l -cement s tab i l i za t ion of the ru i ns began in 1967 and cont inued 
s imu l taneous ly . The HABS d raw ings were completed under con t rac t w i th 
Gordon Heck, A I A , of the U n i v e r s i t y of A r i zona , T u c s o n , by March of 
1968. The nine s t r u c t u r e s recorded show var ious cond i t i ons . The HABS 
record of HS 008, 018, and 035 shows cond i t ions p r i o r to s tab i l i za t i on ; HS 
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025, 026, and 036 are shown dur ing stabil ization; and HS 019, 032, and 
033 are shown after stabil ization. (The Fort Bowie HABS drawings are 
inlcuded in V I L A , this repor t ) . 

In the spring of 1967, ruins stabilization and archeological 
salvage began at Fort Bowie. Under the supervision of Don Morris, 
archeologist at the Southwest (now Western) Archeological Center, 
soil-cement adobes were added to historic fabr ic , historic stones were 
repointed and relaid with soil-cement mortar, historic plaster was edged 
with soil-cement mortar, and f i l l and the accumulation of deteriorating 
adobes were removed from around walls. This work was recorded in 
Morr is, 1967 and 1968. The soil-cement stabilization materials were 
described in "Ruins Stabilization in the Southwestern United States" 
(Richer t , 1974): 

6 parts local, well-graded soil (from borrow pits within the 
ruins areas; no location recorded) 

1 part portland cement-color mixture ( t inted cement mixed dry 
in the preport ion of 1 sack (no weight recorded) portland 
cement: 1/4-1 pound coffee can 'Desert Tan' mortar color: 1/2-1 
pound coffee can 'Sunset Orange' mortar color (no manufacturer 
specified for mortar colors) 

The above formula resulted in a color called ' b u f f . For a 
'darker ' color, 25 percent of the borrow pit soil was replaced with 
reddish clay (no source specif ied). 

After soil-cement stabilization was completed, several 
attempts were made to chemically preserve historic and non-historic 
materials. Use of chemicals varied in extent and treatments, and in the 
way the treatments were recorded. The only record found of chemical 
treatments is a March 2, 1968 memorandum from Roland Reichert, Chief, 
Ruins Stabilization Unit , to the Chief of the Southwest (now Western) 
Archeological Center: 

Attached for your review is a field t r i p report by Don Morris 
covering his examination of Fort Bowie on February 20. 

You will note his discouraging remarks concerning the 
non-effectiveness of Pencapsula, and in some instances, the 
harmful results of this product. 

Don Morris reported that chemical treatments accelerated 
deter iorat ion: 

I spent f ive hours at Fort Bowie on this date in the company of 
Historian Jon Montgomery reviewing the condition of stabilized 
adobe walls. Unfortunately, the general situation is 
discouraging; the Pencapsula application last fall has harmed 
the walls more than it has helped them. Walls at the f i rs t Fort 
which were not sprayed are in better condition than those 
which received Pencapsula. On all adobe walls examined, the 
1/8" to 1/4" thickness that the Pencapsula had penetrated last 
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fall is cracking and f laking away from the wall. The hard 
surface which the Pencapsula had produced immediately after 
application is nowhere evident. Beneath this spal l ing, rotten 
layer many of the walls are extremely soft and wet. It seems 
evident that the Pencapsula has acted as an impervious coating 
which is not "b rea th ing , " producing the above condit ion. 

The walls in the best condition are those with exposed masonry 
foundation; these foundations act as barr iers to the upward 
wicking of water into the adobes. Even in these walls, the 
Pencapsula layer is deter iorat ing. This is just as t rue of 
bui lding 37, a s t ructure which received several coatings of 
Pencapsula, as it is of several structures which received only 
one coat. 

It was agreed that historic adobe could not be 
waterproofed with 'Pencapsula'. Other waterproofing choices were 
included in the same memorandum from Don Morris: 

The condition of the soil-cement cappings and plugs installed in 
the walls last summer is quite good even where the soil cement 
has been exposed to considerable moisture. In view of the 
unequivocal fai lure of Pencapsula at Fort Bowie, I would like to 
make the following recommendations: 

1) Where possible, adobe walls should be excavated to 
expose at least one vertical foot of masonry foundation. If 
this cannot be done, the walls should be t renched, coated 
with mastic, and tile drains installed to carry away water 
from the walls. 

2) Silicone compounds should be tested on selected 
portions of the adobe walls of the site to insure their 
suitabi l i ty at Fort Bowie. Since silicones, while generally 
effect ive, do deteriorate, their reapplication at intervals of 
one to two years should be programmed. 

The response from Roland Richert: 

It is signif icant that adobe walls with above-grade stone 
masonry foundations have withstood moisture far better than 
others. This phenomenon, as I am sure most everyone here 
knows, can be explained by the fact that in those walls without 
foundations or without exposed foundations, moisture enters the 
adobe walls either by upward movement of capillary moisture or 
the outward movement through walls of moisture entrapped in 
f i l l areas. 

I agree in the main with Don's recommendations with only minor 
exceptions, and should in t u r n , like to offer a few suggestions. 

Experience has shown (see Handbook for Ruins Stabil ization, 
Ch. 3) that maximum control of capil lary moisture from 
entrapped f i l l and the rise of capil lary moisture is achieved by 

52 



a combination of factors (1) sealing of the wall as effectively as 
possible from the moisture-bearing soi l , (2) the maintenance of 
proper drainage and (3) the employment either of moisture 
resistant mortar or a sealant. 

Therefore, I suggest that both sides of the walls affected by 
capil lary moisture be t renched, one side at a time, to depths 
well below the levels of the eroded areas. In the case of walls 
without stone foundations, install replacement soil cement adobe 
br icks , plaster the surface, treat the cured surface with a 
sealer, then backfi l l and grade to dra in . All adobes installed 
at subgrade levels need not be antiqued since they will be both 
concealed and plastered. Wherever the terrain and nature of 
the f i l l permit, it is suggested that perhaps somewhat greater 
exposure of the wall may be desirable, concommitant with this 
foundation work and the removal, replacement, and grading of 
f i l l . 

In the case of walls with buried stone foundations, the same 
principle is involved except that here the foundation stones will 
be reset, grouted, or patched as requi red, then plastered and 
sealed, at all subgrade levels. 

Don knows Fort Bowie like the palm of his hand, while I do 
not; but o f f -hand, I am not convinced that drain tiles would be 
necessary or effective except in cases where water drains 
broadside against a wall. Proper grading of f i l l to drain water 
away from the wall, following foundation and related wall work, 
would appear to me to be suff ic ient. It is t rue that the entire 
site slopes sharply south to nor th ; and if there are areas of 
ponding against walls that cannot be remedied any other way, 
some strategically located tiles might be necessary. Further 
on-site study for the desirabi l i ty of cu t t ing , f i l l i ng , and 
grading seems indicated. The reason we have tread l ight ly in 
this aspect is that excavations were to be held at a minimum. 

Don Morris summarized the situation at Fort Bowie in the 
last two recommendations of his t r i p report : 

4) We should recognize that the adobe walls at Fort Bowie 
constitute a f i r s t class maintenance nightmare. This site should 
be inspected at least yearly by us and the closest relations 
should be maintained with the on-site management of the area. 
Major repairs may be necessary at three to f ive year intervals. 

5) A comprehensive program to develop suitable techniques of 
stabil izing adobe is badly needed; Pencapsula is not the 
answer. 

Although there is no fu r ther documentation, at some time 
between 1968 and 1977 all walls with adobe extending below grade were 
t renched. The bases of the walls were plastered with cement and a 
concrete 'apron' 1-2 feet wide was laid 1-2 feet below grade. Then in 
1971, the subgrade bases of some walls in HS 001, 003, 004-005, 010, 
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014-015, 018, 021, 025, 028, and 035 were treated with 'Adobeseal', a 
supposed waterproofing treatment. Seven hundred and f i f t y gallons were 
used to treat 729 linear feet of walls with a 1:50 ::chemical: water 
mixture. Daraweld amended cement and 'Warmtone1, a colored cement 
plastering material, were also applied at that time. 

And chemical treatment of the ruins continued. There is 
no fu r ther documentation of chemicals applied to above-grade historic 
fabr ic , but several applications are known to have been made with the 
assistance of area personnel. The applications included a diesel and 
l iquid detergent mixture, silicone treatments, and applications of 'F-325', 
another waterproofing treatment. 

Lastly, a photograph caption in Don Morris's t r ip report 
anticipated what was, by 1977, very pervasive — deterioration of historic 
fabric behind soil-cement materials: 

Walls stabilized in a manner similar to the north wall of the 
corral of bui lding 35, shown here, have survived the 
Penacapsula application and inclement weather conditions best. 
The masonry footing at the base of the wall is exposed, a 
factor which inhibits the wicking of moisture into the wall 
inter ior . Filling of a basal undercut with soil cement adobes 
also retards the flow of moisture into the wall. It does not 
completely stop moisture from enter ing, however. 

3. Stabilization work completed, 1978 
In 1977, most historic adobe fabric was covered with the 

non-historic soil-cement adobe materials added in 1967. Br ie f ly , there 
were two reasons why some change of stabilization methods was desirable: 
1) soil-cement materials encouraged erosion and soil-cement materials could 
not be maintained; 2) the appearance of the historic fabric was 
considerably altered by the addition of soil-cement materials. Alteration 
and continued erosion conflicted with the Fort Bowie Master Plan's 
interpretat ion concept of 'historical abandonment' (USNPS, 1975) and with 
the National Park Service Management Policies (USNPS, 1978). 

In late summer of 1977, the Western Archeological Center 
requested architectural services from the Denver Service Center on behalf 
of Fort Bowie National Historic Site. After a site v is i t by historical 
architects from the Branch of Historic Archi tecture, Historic Preservation 
Division, Denver Service Center, a preservation proposal was developed 
which included the preparation of an Historic Structures Report, field 
supervision of stabilization work, and preparation of an Historic 
Structures Preservation Guide. The proposal was reviewed as adequate 
and preparation of this Historic Structures Report began. The following is 
excerpted from the proposal: 
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(August 1977) 

"Memorandum 

To: Chief, Cultural Properties Conservation (now Division of 
Adobe/Stone Conservation). Western Archeological Center 

From: Associate Manager, Denver Service Center 

Subject: Architectural Services Available from Branch of 
Historic Archi tecture, Historic Preservation Division, 
Denver Service Center for Fort Bowie National 
Historic Site 

As requested by the Western Archeological Center (WAC), 
Historical Architect John Robbins, Branch of Historic 
Archi tecture, Historic Preservation Division, Denver Service 
Center (DSC), has prepared the following proposal, which is 
forwarded for your review: 

From the Final Master Plan, November 1975, Fort Bowie National 
Historic Site: 

MANAGING THE HISTORIC SITE 

One of the most serious problems affecting management of 
Fort Bowie National Historic Site is the weather-caused 
deterioration of the remaining adobe st ructures; stabi l i ­
zation work to date has not been successful. Because the 
continued existence of these historic ruins is of key impor­
tance in the 'historical abandonment1 concept of in terpre­
tat ion, f i r s t pr ior i ty will be given to stabilization and 
preservation ef for ts . Cooperative research will continue 
between Park Service archeologists and interested staff of 
other agencies to determine an appropriate and effective 
method of long-term preservation of unroofed adobe walls. 

From Chapter V, Historic Preservation, Management Policies of 
the National Park Service, U.S. Department of the Inter ior, 
dated Apr i l 1975: 

Ruins 

By def in i t ion, ruins are classified as historic structures 
and shall be accorded treatment as indicated herein for the 
several classes of historic s t ructures. The preservation 
techniques designed to arrest fu r ther deterioration of 
ruins are encompassed by the term "ruins stabi l izat ion." 

Ruins stabilization destroys basic historical data. 
Accordingly, appropriate research on the original fabric of 
a s t ruc tu re , conforming to Service research policies, must 
precede stabil ization. 
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Ruins on unexcavated sites should be stabilized only to the 
extent necessary to preserve them for fu r ther inves­
t igat ion. Sites to be interpreted shall not be excavated 
unti l adequate provisions have been made for stabilization 
of the ruins as they are exposed. The deliberate creation 
of ruins out of whole structures is prohibi ted, as is the 
reconstruction of missing structures to portray them in a 
ruined state. 

Historic Structures 

. . . the preservation of a historic st ructure in its 
existing form shall always be given f i r s t consideration. 

Preservation 

A historic s t ructure shall be preserved in its existing form 
on the basis of the following cr i ter ia : 

1. The s t ruc ture , upon acquisit ion, already 
possesses the integr i ty and authenticity 
required. . . . 

At the time of acquisit ion, the interpret ive theme and the 
condition of the structures exist ing at Fort Bowie National 
Historic Site were compatible: the Fort looked abandoned. 
Presently, the site is neither in the same condition as at the 
time of acquisit ion, nor in an evident state of abandonment. 
Moreover, deterioration is accelerating. 

The intent of the 1967 work completed at Fort Bowie National 
Historic Site was ruins stabil ization. The effect of the work, 
however, was that of partial restorat ion. "Before and after" 
photographs show that the ruins are larger and of altered 
texture and color following preservation. Roofed adobe 
structures within the Park System are said to be restored or 
reconstructed when visible changes are made. This work is 
generally directed by architects. Work on the roofless s t ruc ­
tures at Fort Bowie National Historic Site is called ruins 
stabil ization. This work has been directed by archeologists. 
Again, to facil itate preservation of the ru ins, there must be 
appropriate research on the original fabric of the s t ructure, 
there must be an effort to preserve the form of the ruins as 
acquired, and the minimum restoration performed must be 
accurate, with a minimum of conjecture. A joint ef fort between 
the Western Archeological Center and the Denver Service Center 
can only serve to minimize conjecture, maximize the effects of 
exist ing and fu ture preservation work, and eventually, to br ing 
the ruins to a level of stabilization which requires only routine 
maintenance. 

(The memorandum continued to detail the Historic 
Structures Report, f ield work and Historic Structure Preservation Guide 
requirements). 

56 



Following the proposal, a draf t Historic Structures Report 
was prepared as part of the legislative compliance documentation. 
Existing conditions of the structures were described in general 
categories: the effects of non-historic stabilization materials on historic 
fabr ic , the extent of reconstruct ion, visual compatibility of historic and 
non-historic materials, the alteration of historic grade, and the condition 
of historic lime plaster. (The following paragraphs were f i rs t used in the 
draf t Historic Structures Report . ) 

Beginning with the f i rs t stabilization work in 1967, the 
historic structures of Fort Bowie National Historic Site have been treated 
to the extent that the existing ruins do not closely resemble the ruins at 
the time of National Park Service acquisit ion. Some change in the ruins 
is the result of continuing natural deter iorat ion, yet , as explained below, 
most change results from National Park Service stabilization and main­
tenance work. 

Soil-cement adobe and portland cement patch are more 
durable than exist ing historic fabr ic . Soil-cement adobe has not 
noticeably eroded since instal lat ion, has retained a hard edge, and 
contrasts with the soft edge of eroded historic fabr ic . Soil-cement adobe 
is also less absorptive than historic adobe. Rainwater fall ing on 
soil-cement caps is not absorbed, but streams over the edges and 
undercuts the soil-cement cap at the interface between soil-cement adobe 
and historic fabr ic . Depending on the orientation of wall segments, ero­
sion induced by soil-cement materials has resulted in undercutt ing 1/2-2 
inches deep. 

Portland cement used for plastering historic adobe, 
patching historic lime-plaster surfaces and sealing the edges of historic 
lime-plaster surfaces has a similar detrimental effect because of the 
di f ferent expansion and absorption characteristics of historic and 
non-historic materials. Cracks are evident between historic and 
non-historic materials even when non-historic portland cement edges have 
been feathered to increase bond. Such cracks, of course, admit moisture 
which deteriorates concealed historic fabric and induces fur ther cracking. 

Portland cement and Daraweld amended cement plasters on 
historic adobe lost their bond with historic adobe soon after application, 
although some non-historic plaster has remained in position. Moisture 
collecting behind non-historic plasters has deteriorated the concealed 
historic fabr ic . 

The extent of reconstruction of each structure can be 
determined from the description of work and the "before and after" 
photographic records of the various Historic Structures Reports, 
stabilization reports, emergency stabilization reports and project 
completion reports which summarized or proposed work at Fort Bowie. All 
caps, veneers and basal erosion f i l ls result in structures which are larger 
than at the time of acquisit ion. Some existing portions of structures are 
total reconstructions. As well, the arrangement of most soil-cement adobe 
has never been recorded as other than conjectural. Capping, veneer and 
basal erosion f i l l on walls with evident coursing are the least conjectural. 
Capping, veneer and f i l l on walls with l i t t le or no evidence of coursing 
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are more conjectural. Soil-cement adobes existing as portions of 
structures with l i t t le or no adobe evident at the time of acquisition 
approach pure conjecture. Therefore, no soil-cement adobe stabilized 
walls preserve the condition of the eroded adobe walls at the time of 
acquisit ion. Cutt ing soil-cement adobe into the soft rounded edges of 
historic fabric resulted in an unnatural , i r regular ly squared prof i le. 
Varying amounts of reconstruction of each structure resulted in variously 
altered prof i les. 

Historic and non-historic materials have not been visually 
compatible. Not all historic fabric is equally eroded. Existing historic 
adobe can be categorized as follows: walls with mortar softer than the 
adobe br icks, result ing in prot ruding br icks ; walls with adobe bricks 
softer than the surrounding mortar, result ing in "honey-combing" when 
mortar protrudes beyond the face of adobe; and walls with mortar and 
adobe bricks of similar durabi l i ty result ing in an equally eroded, 
somewhat smooth wall surface. The texture of historic fabric varies 
st ructure by s t ruc ture , as well as vary ing within each s t ructure. All 
exist ing non-historic soil-cement adobes, however, have the same surface 
texture and were laid with the same raked mortar jo int , regardless of 
location. No non-historic adobe materials closely match the texture of 
adjacent historic fabr ic. 

The coursing of soil-cement caps, veneer and basal erosion 
f i l l does not always conform to evidence or lack of evidence of historic 
coursing. Historic fabric which is eroded smoothly and now without any 
evidence of historic coursing has non-historic capping, veneer and f i l l 
with incompatibly evident adobe and adobe mortar texture and joint 
pat tern. Historic fabric with evident historic coursing has portions of 
non-historic capping, veneer and f i l l which do not match the evident 
coursing of exist ing historic fabr ic . 

Non-historic construction does not always conform with 
evidence of how the wall thicknesses were original ly constructed. To 
make a wall fragment appear eroded to a rounded point at the top of the 
wall , a wythe of soil-cement adobe is often centered on the varying width 
of the wall below, along the length and ends of the wall. Such 
construction is Incompatible with historic or reasonable coursing, and 
incompatible with evidence of characteristic adobe erosion seen throughout 
the Southwest and stil l evident in HS 011 and 012 at Fort Bowie. 

No soil-cement br ick or mortar, or portland cement patch 
matches the color of adjacent historic fabr ic . Some non-historic materials 
have been covered with a very thin mud plaster which more closely 
matched historic adobe. The thin plaster, however, continues to wash 
away or crack and fall - away, exposing non-historic material beneath. 

As part of the 1967 stabilization work, archeological 
investigations required excavation to determine the conf igurat ion, extent 
and use of each s t ruc ture . Generally, soil removed dur ing excavation 
was not replaced and, by comparison of "before and after" photographs in 
Morr is, 1967, the change in grade elevations along walls can be detected 
simply, either by counting historic adobe courses or by measuring from 
other permanent features. In many cases, e . g . , HS 018 and 035, low 
walls which were not evident or exposed to weathering pr ior to excavation 
have been excavated to the effect that the ruins are more extensive. 
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In all cases, the grade elevation around ruins has been 
altered. 

Lime plaster is attached to the interior and exterior of 
some adobe wall remains. All plaster edges have been feathered to the 
historic fabric with a non-historic portland cement mixture with the same 
detrimental effects of non-historic stabilization on historic fabric as the 
effect of non-historic soil-cement stabilization materials on adjacent 
historic adobe. Some graf f i t i incised into historic lime plaster prior to 
acquisition have been fi l led with non-historic grout . The loss of historic 
graf f i t i may be largely i r retr ievable. This report makes no 
recommendations for any restoration of g ra f f i t i ; recommendations are made 
only for the stabilization of l ime-plaster, generally by removal of 
non-historic edging and possible attachment of historic plaster to adjacent 
historic adobe. 

The draf t historic st ructure report which was submitted for 
legislative compliance review included a summary of stabilization work 
completed at Fort Selden State Monument, New Mexico. Fort Selden was 
used as an example of adobe ruins which had been stabilized with 
amended materials which were subsequently removed and replaced with 
natural materials. The following chronology shows the parallel with Fort 
Bowie: 

1865: A small cavalry post was established to protect settlers and to 
control the Apache Indians. 

1879: Fort Selden was abandoned. 

1880: Fort Selden was reactivated on Christmas Day. Some repairs 
were made using materials from one building to repair 
another. 

1891: Fort Selden was abandoned permanently. The remaining 
troops were instructed to salvage any reusable materials. 
Local civil ians helped in the dismantling for the price of 
taking whatever they wanted. Soon after abandonment, Fort 
Selden came under private ownership. 

1963: After State acquisit ion, Fort Selden was established as a State 
Park and managed by the State Park and Recreation 
Commission. 

1972: Management of Fort Selden was transferred to the Museum of 
New Mexico. The Museum consulted with the Arizona (now 
Western) Archeological Center concerning adobe stabilization 
techniques, part icular ly the 1967 work at Fort Bowie. 
Archeological excavation began in the spring and continued 
through the summer. Stabilization using Pencapsula-amended 
adobe materials was completed under the direction of Charlie 
Steen. Generally, amended adobe blocks were used on hor i ­
zontal areas and amended adobe plaster was used on deterio­
rated vertical and sloped areas. 
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1974: Fort Selden was declared a New Mexico State Monument on 
July 2. 

Restabilization using natural materials was completed under 
the direction of Tom Caperton. Generally, most amended 
adobe caps, plaster, and basal erosion f i l l were removed by 
working with a trowel along the joint between stabilized and 
historic materials and pry ing loose the stabilized material. 
Basal erosion areas were fi l led with natural adobe plaster, 
natural adobe blocks produced from an on-site source, or 
adobe blocks salvaged from a nearby derelict bui ld ing. Some 
horizontal, ver t ica l , and sloped areas which were actively 
deteriorating from weather, w ind, continual cracking, or 
rodent and insect infestation were fi l led and covered with 
natural adobe plaster mix, generally slumped onto the historic 
fabr ic . 

The inter ior areas of the ruins were graded into the center of 
the rooms, and the exterior areas were graded away from the 
walls, as well as graded level, interior to exter ior, to prevent 
differential erosion. 

Recent and Present: Stabilization work continues as it began in 
1974. Areas are stabilized using natural adobe bricks or 
plaster as appropriate, depending on the extent of de­
ter iorat ion. Only actively deteriorating areas are stabilized 
dur ing cyclic maintenance. 

Results of the 1974 and continuing work at Fort Selden can 
be evaluated as follows: The color of the salvaged materials is not an 
exact match, but neither is the color of the adobe produced from the 
on-site source. Exact color match was not a concern dur ing the 1974 
work, nor has it been since. In all cases, the stabilization materials are 
sl ight ly darker than the historic fabr ic . State Monuments hopes that 
continued fading over time will natually result in a closer match. There 
is evidence that the stabilization materials applied in 1974 have faded 
since that time. 

What does match very well , however, is the texture of 
historic and replacement adobe, new or salvaged, both when f i rs t 
installed and while weathering. There is no evidence of deterioration 
from dif ferential erosion or lack of bonding, non-historic to historic. The 
stabilized adobe was removed because it looked art i f icial and encouraged 
erosion. After removing the stabilized adobe materials and replacing them 
with natural materials, the ruins better approximate their condition at 
acquisition and induced erosion has been slowed. 

The closely parallel stabilization histories of Forts Bowie 
and Selden were unexpected. Both forts are approximately the same age 
and size -Fort Bowie began in 1962 and Fort Selden in 1865, and 
approximately 3,000 linear feet of historic adobe walls remain of each. 

After review of the project by Regional, Western 
Archeological Center, and Denver Service Center personnel, a proposal 
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was prepared for legislative compliance of sampling historic fabric for 
matching and stabil izing a 'test' wal l , with the understanding that if the 
test wall was successfully stabil ized, then similar work would proceed on 
the balance on above-grade adobe ru ins. The November, 1977 
correspondence from Howard Chapman, Director, Western Region to 
Dorothy Hall, State Historic Preservation Officer for Arizona is included 
here, verbatim. 

The National Park Service, Western Region, is preparing a 
program of comprehensive adobe ruins preservation at Fort 
Bowie National Historic Site, Cochise County, Arizona, a 
property on the National Register of Historic Places. The work 
is administered by the Western Archeological Center, Tucson. 

Enclosed is the proposal for Materials Investigation and Initial 
Preservation work at Fort Bowie National Historic Site. The 
effects of this work are described in a step-by-step fashion as 
part of the proposal. Many of the steps as individually 
described would have an adverse effect on the resource. 
However, we view the overall effect of this preservation 
program as beneficial. The use of natural adobe preservation 
techniques after removal of soil cement materials is demonstrated 
by results at Fort Selden State Monument, Dona Ana County, 
New Mexico, to be an effective way to arrest adobe 
deterioration and maintain the condition of the ruins as they 
were when acquired by the National Park Service. The 
proposal details the use of natural adobe preservation methods 
for Fort Bowie, to responsibly preserve the area's resource. 

The ruins at Fort Bowie are eroding rapidly. The proposed 
test work is scheduled to begin in the early spring of 1978 
and, if the techniques tested are successful, work will begin on 
the remaining adobe resource. You will be kept informed of 
work progress. 

In accordance with Section 106 of the National Historic 
Preservation Act of 1966 and the procedures of the Advisory 
Council on Historic Preservation, we request your review and 
comments on this undertak ing. 

Enclosed with the memorandum requesting concurrence that 
the proposed stabilization work was appropriate were two earlier 
memoranda. The f i r s t proposed materials investigation; the second 
detailed initial and continuing preservation work. Portions of both 
proposals are included here, verbatim. First is the September 7, 1977 
memorandum from the Chief of the Western Archeological Center to the 
Director, Western Region, concerning materials investigation at Fort 
Bowie: 

With overall preservation work in view, and in anticipation of 
the construction tasks described in the (d ra f t ) Historic 
Structures Report, this memorandum outlines the sampling and 
analysis of the historic and non-historic and materials of each 
st ructure necessary to formulating materials which will be 
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compat ible w i th h i s to r i c f ab r i c when used in f u t u r e p reserva t ion 
w o r k . 

Samples of h i s to r i c f ab r i c fo r analys is ( h i s t o r i c adobe, mor ta r , 
and lime p las te r ) must be taken f rom each wall to determine the 
composit ion of d i sc re te mater ia ls . The number of samples per 
mater ial per wall wi l l be t h r e e ; one at each end and one in the 
midd le , or where there are ev iden t d i f fe rences among the 
mater ia ls . Subsequent samples may be taken to determine the 
ex ten t of v a r i a t i o n . 

Each sample taken wi l l be approx imate ly 100 cubic cent imeters 
(a volume approx imate ly 1 1/2 inch by 1 1/2 inch by 2 1/2 
i nches ) . 

Each sample wi l l be taken us ing the most app rop r ia te t e c h ­
n iques . An e lec t r ic d r i l l , a h a n d - c o r i n g dev ice , or common 
hand tools wi l l be employed as app rop r i a te accord ing to the 
cond i t ion of the mater ia l . 

Ana lys is of all samples can p rov ide in format ion as fo l lows: clay 
m ine ra logy , percentages of s a n d , s i l t and c lay , s iz ing of sand 
f r a c t i o n , p H , total amount of soluble sa l t s , and co lor , as well 
as in format ion about wh ich s t r u c t u r e s or po r t ions of s t r u c t u r e s 
have the same material composi t ion. 

H is to r ic bo r row p i ts wi l l also be sampled to determine the o r i g i n 
of h i s to r i c cons t ruc t i on mater ia ls . Analyses of bor row p i t 
mater ia ls and h is to r i c f ab r i c would be used to determine an 
app rop r i a t e mix of commercial soils when f ab r i ca t i ng new 
p rese rva t i on mater ia ls . 

A l l samples wi l l be taken f rom locations both app rop r i a te to the 
na tu re of the tes t and as least v i s ib le as poss ib le . 

The locat ion of samples taken wi l l be recorded and all holes 
r esu l t i ng f rom sampl ing wi l l be f i l l ed w i th the na tu ra l mud patch 
c u r r e n t l y in use at the Park . 

Al l samples taken below ex i s t i ng g rade wi l l be taken under the 
superv i s ion of an a rcheo log is t . Ana lys is to determine the 
composit ion and o ther p rope r t i es of h i s to r i c and non -h i s to r i c 
mater ia ls wi l l be per fo rmed under the superv i s ion of D r . Dennis 
B. Fenn , Research Sc ien t i s t , Western Archeologica l Cen te r , and 
John Robb ins , His tor ica l A r c h i t e c t , Western Archeologica l 
Cen te r . 

The analys is of e f fec t is as fo l lows : The research work 
ou t l i ned above is p a r t of a comprehens ive research e f f o r t which 
is necessary p r i o r to con t i nu ing p rese rva t i on w o r k . 
Pho tography and measured d r a w i n g s , also pa r t of the 
comprehens ive resea rch , were d iscussed p rev ious l y w i th the 
State of Ar izona H is tor ic Preserva t ion O f f i ce r , and determined 
to have no e f fec t on the resource . 
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The research analyses described in this memorandum will have 
the effects of removing materials, especially historic material, 
and the visual intrusion of personnel taking samples, recording 
the position of samples, and patching of sample holes with 
non-historic material. These effects will be mitigated by future 
preservation efforts which will slow deterioration by using 
preservation materials which are compatible with the historic 
fabr ic. Destructive investigation of small portions of the 
resource at this time is necessary for fu ture comprehensive 
preservation of the entire resource. 

The second enclosure was an October 28, 1977 
memorandum, also from the Chief of the Western Archeological Center to 
the Director, Western Region, concerning initial and continuing 
preservation work at Fort Bowie. 

This memorandum supplements the memorandum on materials 
investigation dated September 7, 1977, a copy of which is 
enclosed. The September 7 memorandum proposed the sampling 
of historic materials in every wall pr ior to the formulation and 
application of appropriate stabilization materials. This 
memorandum, however, modifies the scope of materials 
investigation and also proposes that , in i t ia l ly, all materials 
investigation and anticipated stabilization work be performed on 
a single "test" wall selected from the historic above-grade adobe 
walls. Stabilization will proceed on all other above-grade adobe 
walls following evaluation of the "test" wall; in i t ia l ly , only a 
small portion of the resource will have been jeopardized. 

The information that a "test" stabilization of an historic wall will 
not provide is the condition of natural adobe stabilization of 
Fort Selden, Dona Ana County, New Mexico, and is appended to 
this memorandum as a t r i p report . 

Fort Selden is the ruin of a post contemporary with Fort Bowie 
and was natural-adobe stabilized three years ago under the 
direction of the Museum of New Mexico and is presently 
managed as a State monument. The t r i p report documents the 
feasibi l i ty, techniques and somewhat long-term effects of 
natural-adobe stabilization replacing amended adobe 
stabil ization. 

The work at Fort Bowie proposed for review is as follows: 
cr i ter ia for the selection of the "test" historic walls; 
identif ication of the "test" historic wall ; materials sampling; 
soils survey, characterization, and mapping; procuring soils for 
manufacture of stabilization materials; cr i ter ia for removing 
non-historic material; methods for removing non-historic 
materials; methods for placing new stabilization materials; 
stabilization of historic lime plaster; and use of mud plaster to 
prevent deteriorat ion. 

1. Cri ter ia for selection of the "test" historic wall: The wall 
selected must: 
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a. not be the only extant remains of an historic 
s t ruc ture , 

b. be among the Fort Bowie 2 group of ru ins. Fort 
Bowie 2 will be the major stabilization ef for t , and the 
conditions of historic and non-historic materials of 
Fort Bowie 1 ruins have been studied and can be 
assumed to be similar to those of Fort Bowie 2. 

c. be distant from the visi tor path and at such an angle 
that the work, while in progress and upon 
completion, is not in t rus ive, 

d . have cement-treated adobe foundation evident above 
grade, 

e. be a single wall section with characteristic historic 
adobe and lime or mud plaster, and non-historic cap, 
veneer, and plaster. 

2. Identif ication of the "test" historic wall: The historic wall 
section proposed as the "test" wall is the southernmost 
wall of HS 001, Officer Quarters. 

3. Materials sampling: At this time, materials sampling is 
proposed for the historic "test" wall only. The procedure 
for sampling will be as described in the September 7 
memorandum. 

4. Soils survey, characterization, and mapping: Soils will be 
sampled from the supposed historic borrow pits as 
described in the September 7 memorandum. In addit ion, 
samples will be taken of soils throughout the Park area, 
outside of the immediate area of the ru ins, to determine 
the feasibi l i ty of obtaining soils for stabilization materials 
from within the Park boundaries if commercial sources are 
not available. Such sampling will include areas not 
previously investigated and will be supervised by an 
archeologist. Following sampling, the soil characterization 
of the area will be mapped on exist ing topographic maps 
and used to determine soil location, probable and 
appropriate drainage, etc. 

5. Procuring soils for manufacture of stabilization materials: 
Both appropriate soils available from within Park 
boundaries that have been determined archeologically 
insignif icant and appropriate soils available from commercial 
sources will be investigated for possible use in the 
manufacture of stabilization materials. Every attempt will 
be made at this time to f ind materials comparable to the 
historic material while avoiding use of the supposed 
historic borrow pi t . 
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6. Criter ia for removing non-historic material: The 
non-historic material to be removed must: 

a. not s t ructura l ly support the wall section, 

b. have some adverse effect on the historic fabr ic. At 
Fort Bowie, this may be a poor match, non-historic to 
histor ic, of color, tex tu re , bonding pat tern, or 
acquisition profi le to existing prof i le, e tc . , 

c. be highly conjectural or total reconstruct ion, 

d . encourage deterioration of historic fabric because of 
poor bonding to historic material, non-absorptive 
characteristic of cement, hardness and resistance to 
any weathering of non-historic material, etc. 

It may be said at this point in the study that very 
l i t t le , if any, exist ing non-historic material has other 
than an adverse effect on the historic resource or 
interpretat ion of the resource. 

7. Methods for removing non-historic materials: The methods 
for review can be characterized as methods that will have 
the least impact on the resource. This includes the 
physical impact of vibrat ion in working loose the 
non-historic materials as well as the impact of removing 
historic materials when non-historic materials are removed. 
The methods proposed are simple: handtool methods, such 
as trowels used at Fort Selden, to wedge apart the historic 
and non-historic materials, handsaws in those situations 
where there is no possibil i ty of working a trowel between 
the historic and non-historic materials, and hammers to 
f racture stabilized adobe plasters and thin veneers in 
order to remove them with a t rowel. Almost all 
non-historic materials are attached to the historic fabric by 
a layer of deteriorated material that would be no loss if 
disturbed when non-historic materials are removed. Some 
non-historic plaster and veneer, however, are attached by 
sound historic fabric and removal will require slow, careful 
work. 

8. Methods for placing new stabilization materials: From the 
evidence at Fort Selden, these are three successful 
methods of placing stabilization materials: placing whole 
adobe blocks in mud mortar, plastering in multiple thin 
layers, and slumping adobe mortar from a trowel. All 
three methods are proposed for the "test" wall with the 
following addit ion: at Fort Selden, either whole blocks 
were used or a heavy adobe plaster, depending on the 
extent of deter iorat ion. It is evident at Fort Selden that 
in some cases, the plaster is too heavy to bond well with 
the historic fabr ic . At Fort Bowie, it is proposed that cut 
as well as whole blocks be used, result ing in both a better 
bond and st ructure and a better overall wall tex ture . 
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9. Stabilization of historic lime plaster: The lack of bond 
between historic lime plaster and historic adobe can only 
encourage deterioration of both materials; deterioration due 
to moisture, freezing and thawing, rodents and insects, 
etc. The plaster must be reattached or the void behind 
the plaster f i l led. Art i f ic ia l and natural methods are 
considered: epoxies or various bonding resins or plastics, 
and lime plaster similar to the historic plaster. Filling the 
void with mud is also a possibi l i ty, but mud deteriorates 
quickly and is subject to continuous insect and rodent 
infestation . 

Epoxy stabilization of lime plaster was tested at Fort Bowie 
in 1974 by James D. Kriegh (Kr iegh, 1974) and has not 
proven successful. Historic adobe that was strengthened 
by the epoxy that was introduced behind the lime plaster 
has pulled away from the unstrengthened adobe fur ther 
into the wall , result ing in plaster that is yet unattached. 
Therefore, reattachment using lime plaster is proposed. 
The procedure will be as follows: holes are dri l led in the 
area of the section to be reattached at 1-foot intervals in 
both direct ions, and lime plaster is induced at the bottom 
of the unattached area at the edge or through the bottom 
hole. Plaster is forced into the void until plaster seeps 
out from the surrounding holes. The procedure is then 
repeated at successively higher holes. 

The plaster is allowed to set and is then tested for 
complete reattachment by sounding for hollow areas. Any 
areas yet unattached can be redri l led and the voids f i l led. 

The formula of the stabilization lime plaster will be devised 
from testing of historic lime plaster by sampling attached 
historic plaster; or pieces which have fallen to the 
ground. 

Since the stabilization lime plaster will not be visible 
except for the very small areas of the dri l lholes, there will 
be no attempt to match historic and non-historic plaster 
colors. The new lime plaster, however, will have similar 
physical' characteristics to historic plaster, such as 
hardness, porosi ty, abi l i ty to bond with adobe and lime 
plaster, and be a plaster that can be worked into the void 
behind historic lime plaster. Stabilization plaster will be 
manufactured only from commercially available materials. 

10. Use of mud plaster to prevent deteriorat ion: Mud plaster 
has been proposed as a preservation technique. Evidence 
from photographs in the Historic Structure Reports ind i ­
cate that few of the buildings were ever plastered and of 
those perhaps one, the Post Trader Store, was plastered 
with mud. The Master Plan outlines a theme of 'historical 
abandonment' of the area. Mud plastering would be a 
conjectural technique inconsistent with the historic 
documentation. Moreover, historic mud plaster would 
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appear inconsistent with the acquisition and existing 
conditions of the s t ructures. 

A complete ' mud plastering of the ruins is not 
recommended. However, on those portions of structures 
where stabilization with adobe block is not feasible because 
deterioration is sl ight but active, adobe plaster is the 
recommended technique. 

Legislative compliance review comments are included in 
11.F. 1 . , this report . 

Following review of proposed historic fabric and area soils 
sampling, a contract for soils sampling and characterization was awarded 
to Donald Post, Professor of Soil Science at the University of Arizona, 
Tucson. The contract report , "Soil Survey of Fort Bowie National 
Historic Site with Special Emphasis on Soils Having Potential for Adobe 
Production" (Post, 1978), describes the soil types within the area 
boundary and the sites of historic adobe borrow pi ts. Concurrent ly, 
samples were taken of historic fabric of all above-grade adobe remains. 
Site soils and historic fabric were analyzed at the Western Archeological 
Center's soils laboratory for physiochemical properties and color. 

The analyses were compared and stabilization soils which 
are compatible with historic fabric were ident i f ied. Local sand and gravel 
companies were surveyed to locate appropriate stabilization soils outside 
the park boundary. None were found; only soils within the park 
boundary match historic fabr ic. An environmental assessment was 
prepared to document the possible impact of borrow-pi t operations if soil 
was taken within the park boundaries. The assessment was prepared by 
the Western Archeological Center for the Superintendent at Chiricahua 
National Monument. The assessment was then forwarded to the Western 
Regional Office for review. It was agreed that the benefit of compatible 
stabilization materials compensated for the impact of borrow-pi t 
operations. The environmental assessment for stabilization work on 
above-grade adobe ruins is included in I I . F .3 .a , this report . 

Post's soil survey distinguished between materials 
appropriate for stabilization of the f i r s t and second for ts . First for t 
materials are available throughout the site with large deposits along the 
non-historic road which leads to the maintenance yard . This area has 
been continually disturbed since the park began maintaining the road in 
1964, and adequate soil was available for stabilization without fur ther 
disturbance. Second for t materials are less available, as described in 
Post's "Soil Survey . . . " : 

The source area for this strong brown to reddish-yellowish 
brown adobe material is quite limited in extent. To me it is 
quite evident that it (Fort Bowie 2 adobe materials) came from 
the Apache Spring area in the v ic int iy of the Wikiup (a 
non-historic interpret ive feature along the visitor t ra i l ) . 

This material (histor ic borrow material) is alluvial-colluvial from 
the granite type rock of the area. Although there are 

67 



extensive areas of granite on the Site, there is relatively l i tt le 
rock f ree, deep, reddish brown deposits. Most places the soil 
is shallow and rocky limiting its use. I found only a single 
source area besides the original source area near the Wikiup. 
This site is located about 400 meters west and 50 meters south 
of the parking area at the start of the Fort Bowie (v is i tor ) 
t ra i l . Granite sediments eroded from north facing slopes are 
dark brown from the higher organic matter content found on 
north slopes, whereas the granite alluvium-colluvium from these 
sample sites was eroded mostly off south facing slopes. 

The environmental assessment described the impact of 
borrow pit operations on the area near the parking area. The area 
proposed had been previously excavated for f i l l when rebuilding Apache 
Pass Road, and is continually disturbed by the El Paso Natural Gas 
Company when maintaining a pipeline. Area and Regional personnel 
concurred that borrow pit operations would not increase adverse impact 
on this area. 

At the end of Apr i l 1978, the proposed test wall in HS 001 
was completed. The procedure used on this wall is typical of all Fort 
Bowie adobe stabilization work dur ing the 1978 season. Soil-cement adobe 
were loosened using rock hammers and chisels and removed course by 
course. Cavities behind soil-cement adobe were raked and fi l led with 
unamended mud and broken new adobe. The repair material was 
formulated to match historic adobe or historic mortar. An adobe cap 
which matches historic adobe was slumped onto all horizontal and sloped 
surfaces. Soil-cement adobes were removed from undercuts at the 
northern and southern base of the wall segment and replaced with new 
natural adobe blocks. 

During May, contracts were let for excavating and 
del ivering soil from the borrow pit near the parking area to the park 
maintenance ya rd , and for periodically removing soil-cement debris that 
accumulated dur ing the work season. 

During the f i rs t week in June, f ive seasonal laborers 
began the 1978 season digging trenches under the direction of Barrie 
Thornton, Archeologist, Division of Internal Archeological Studies, 
Western Archeological Center. Trenches around most adobe walls were 
re-excavated to expose soil s t ra t igraphy. This work was f i rs t completed 
in 1967, but the record was since lost. The record of the 1978 
excavations is included as section I I I , this report . 

Also, the trenches were excavated to expose concrete 
'aprons' added to the base of adobe walls after 1968, as detailed in the 
March 2, 1978 memorandum quoted above. To discourage rainwater from 
sett l ing near the bases of walls, portland cement was plastered on historic 
adobe and stone foundations with the top of the plaster at grade and the 
bottom approximately 1-2 feet below grade. At the bottom of wall plaster 
a concrete 'apron' extended away from the wall 1-2 feet. Together the 
plaster and the apron formed an 'L' of waterproofing material. When the 
plaster and apron were d r y , they were coated with an asphaltic 
foundation waterproofing material. Subsequently, when grade did not 
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remain stable and the plaster was exposed at the bases of walls, the 
plaster and asphalt were coated with a th in beige-colored cement wash to 
conceal the black asphalt. Since application, the plaster and apron have 
cracked perpendicular to the walls and lost their bond to historic fabr ic. 
Deterioration of the plaster and apron encouraged deterioration of historic 
fabric beyond, and the lowering of grade exposed the visually intrusive 
cement plaster. The ineffective materials were removed by excavating to 
expose the non-historic materials, cracking the plaster and apron into 
manageable pieces, and removing them by hand. All trenches were 
cleaned of concrete and soil-cement fragments, and backfilled with l i tt le 
alteration of grade. 

Work proceeded to removing non-historic soil-cement 
materials. As described in the project proposals, all soil-cement was to 
be removed except that which provided the chief support for adjacent 
historic fabr ic . Soil-cement remaining in the walls at the end of the 1978 
work season are shown on the photographic portion of the drawings in 
section V I I , this report . 

Hand-tool methods were used on soil-cement materials 
attached to historic fabr ic . Power tools were used on non-historic 
materials which had no historic fabric beneath. Again, holes and 
deteriorated areas were cleaned to sound historic fabr ic. All areas to be 
f i l led or covered with new unamended mud were wetted pr ior to mud 
application. When f i l l ing holes, mud was forced to the interior and the 
void was fi l led with alternating layers of broken adobes and mud. 
Horizontal and sloped areas were capped with unamended mud slumped 
onto historic fabric from trowels or hand-packed in 1-2 inch l i f ts . The 
thickness of caps depends on the width of the walls but all caps were 
applied at a minimum 3-inch thickness. Dark plastic str ips were nailed 
onto the top of the f i r s t l i f t of capping material in order to show when 
subsequent l ifts had eroded away and exposed the bottom layer. 

The ruins of the f i r s t Fort Bowie were stabilized with 
'gray' soil taken from the side of the approach road to the maintenance 
ya rd . This material has screened sand taken from desert washes along 
Apache Pass Road added for workabi l i ty . 

The ruins of the second Fort Bowie were stabilized with 
' reddish-brown' soil which is a mixture specific to each s t ructure. The 
' red' soil is from the borrow pit near the visi tor parking area. The 
'brown' soil is from Siphon Canyon near the park boundary. The sand 
was screened material taken from desert washes along Apache Pass Road. 

The following chart is a summary of soil-sand mixtures 
used for adobe stabilization in 1978. All quantities are parts by volume. 
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Soil ( i n par ts by volume) 
H is tor ic S t r u c t u r e Red Brown Gray Sand 

003 4 14 4 
004 and 005 6 14 4 
008 14 6 6 
014 14 3 6 
015 

Nor th wa l l : 14 4 4 
South wa l l : 14 14 6 

018 14 6 4 
021 14 4 4 
026 and 028 14 6 4 
035 14 6 6 
101 , 106, and 108 14 6 

The l is t does not comprise all s t r u c t u r e s , b u t on ly those 
f o r wh ich s ingle batch mixes of s tab i l i za t ion mater ials were a p p r o p r i a t e . 
Simi lar m ix tu res and combinat ions of m ix tu res were used on o ther 
s t r u c t u r e s . 

E. Stab i l i za t ion of A b o v e - g r a d e Stone Ruins 
1 . Ear ly proposals 

Adobe ru i ns have always been the major s tab i l iza t ion 
concern at For t Bowie. The decep t i ve ly permanent appearance of stone 
has made research and w o r k on stone ru i ns secondary to the p rese rva t ion 
of h i s to r i c adobe f a b r i c . Stab i l i za t ion of stone ru ins is not mentioned 
spec i f i ca l l y in ear ly pa r k acqu is i t ion and s tab i l i za t ion proposa ls . 

2. S tab i l i za t ion w o r k comple ted, 1967-1977 
The H is tor ic Amer ican Bu i l d ings S u r v e y (HABS) and 

s tab i l i za t ion of the ru ins began in 1967 and cont inued s imul taneous ly . 
The HABS d raw ings were completed unde r con t rac t w i th Gordon Heck, 
A I A , of the U n i v e r s i t y of A r i z o n a , T u c s o n , by March of 1968. The ru ins 
wh ich are on ly stone remains and inc luded in the s u r v e y are HS 019, 032, 
033, and 036. Al l are shown d u r i n g the 1967 s tab i l iza t ion w o r k . (The 
HABS d raw ings are inc luded in V I L A . , t h i s r e p o r t . ) 

In 1967, h i s to r i c s tonework was stabi l ized s imul taneously 
w i t h h i s to r i c adobe f a b r i c . The methods v a r i e d . For s tand ing stone 
r u i n s , g e n e r a l l y , miss ing mor ta r was replaced w i th soi l -cement or t i n t ed 
wh i te cement mor tars and the top course of stone was re la id in similar 
n o n - h i s t o r i c mor ta r . For fa l len stone r u i n s , low walls were recons t ruc ted 
f rom sca t te red stones in the pos i t ion of each s t r u c t u r e . No d raw ings 
were completed f o r any of the 1967 s tab i l i za t ion wo rk and because ru ins 
at g rade are not as easi ly pho tog raphed as ta l le r r u i n s , the pho tograph ic 
record is d i f f i c u l t to i n t e r p r e t . Photographs of scat tered rocks are not 
s i g n i f i c a n t l y d i f f e r e n t f rom pho tog raphs of the same rocks rea r ranged into 
low stone wa l ls . The 'before and af ter1 pho tographs in the s tab i l izat ion 
repo r t s ( M o r r i s , 1967, e t c . ) do not c lear ly show the ex ten t of 
r econs t ruc t i on and the re are no na r ra t i ves to supplement the 
p h o t o g r a p h s . 
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In the ten years since initial stabil ization, both historic 
and non-historic mortars have deteriorated without maintenance. 

Foundations of many historic stone walls and reconstructed 
walls are inadequate. Since initial stabilization work in 1967, grade has 
changed and foundation stones have worked loose result ing in gaps in the 
foundations or stone walls which are resting on grade. Generally the 
walls have cracked from inadequate support . 

Not all historic mortars were repointed or replaced in 1967. 
All historic mortar has deteriorated by weathering and rodents, especially 
mortar which is at or near grade. In extreme conditions, all historic lime 
or mud mortar has eroded and loose stones remain. As well, deterioration 
of non-historic mortars has continued in two ways. Most non-historic 
mortars are th in ly applied over historic lime or mud mortars and are not 
well-bonded to historic fabr ic. Moisture is trapped between historic and 
non-historic materials and deterioration is caused by resultant freeze-thaw 
cycles, moss, etc. In those situations where stones were more heavily 
stabilized with cement mortars, the di f ferent densities and strengths of 
non-historic cement mortars and historic stones have either caused the 
mortar or the stones to crack. Historic granit ic and limestone rock is 
soft compared to non-historic cement mortars. 

Many of the structures with above-grade remains and 
standing adobe ruins were treated with chemical preservatives. Chemicals 
washed from treated adobe onto stonework below and were applied direct ly 
to stonework without thorough documentation. The persistence of 
chemical treatments is evident both in the stone when in damp winter 
weather the chemicals are leached to the surface and crystall ized by 
freezing as a white efflorescence, and in the mortar when characteristic 
chemical deterioration of cement bonding causes delamination of mortar 
layers or efflorescence of cement. 

It has proved impossible to maintain either the non-historic 
materials or the juncture between historic and non-historic materials. 

3. Stabilization proposals 
The extremes and approximate mean of possible treatments 

of above-grade stone remains can be summarized as follows: 

a. All mortar, historic and non-histor ic, should be replaced with 
new non-historic mortar which is more durable than historic 
materials, but compatible with historic stone. This choice would 
require almost complete dismantling of historic stonework and 
signif icant loss of historic mortar. 

b. No mortar should be changed. This choice of doing nothing 
would have the effect of permitt ing reparable induced and natural 
erosion to continue unchecked. Adequate maintenance to slow 
deterioration is both possible and simple, and consistent with current 
preservation of soft bui lding materials. 

c. Non-historic materials which deteriorate adjacent historic fabric 
should be removed and replaced when least harmful to historic 
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fabr ic. This choice would provide for a gradual replacement of 
existing stabilization materials with more compatible mortars, with 
minimal loss of historic fabr ic . Adequate maintenance to slow 
deterioration is possible and simple, and consistent with current 
policies of soft bui lding materials maintenance. Ini t ia l ly, only 
non-historic material which is not bonded to adjacent historic fabric 
or sound non-historic material which is causing extreme damage to 
adjacent historic fabric should be removed and replaced with 
materials compatible with historic stonework. A similar cyclic 
maintenance policy would gradually remove and replace all deleterious 
materials. 

Prior to commencing the 1979 stone preservation work, the 
three choices were discussed among Regional, Western Archeological 
Center and Denver Service Center personnel. Choice 'c1 was the 
recommended treatment. All non-historic material was tested for sound 
attachment to adjacent historic material, and removed if it was not well 
attached. Replacement mortar was made to match adjacent historic 
mortar, either lime or mud mortars. All re-worked joints were pointed in 
imitation of adjacent historic jo ints. The top course of some walls were 
relaid. Replacing the stones exactly is not important since there is no 
record of acquisition or prestabilization conditions. The tops of most 
walls were rebui l t in 1967 from rocks loose on the ground, generally 
following the outline of the wall , but without knowing the historic position 
of each stone. 

Appropriate lime mortar was made from commercially 
available lime and sand from local washes in approximate proportion of 
4:1 : : lime: sand. For point ing, the lime and sand put ty should be st i f f , 
with enough local soil added to make it workable. For setting mortar, the 
mixture can be wetter, but adding soil would reduce the amount of water 
necessary to make the mixture workable, and consequently control 
shrinkage. 

As with adobe, methods for stone stabilization were those 
which have the least impact on adjacent historic fabr ic . Only handtool 
methods were used. Stones and existing mortar were tested for how well 
they are bonded to adjacent materials. Such tests were made by tapping, 
l ight ly p r y i ng , etc. Materials not soundly attached were removed with 
hammer and chisel. Joints were cleaned to a depth of at least 1 inch 
pr ior to repoint ing. All mortar was cleaned away around stones which 
needed to be reset. Joints were repointed by forcing successive layers 
of mortar, each 1/4 - 1/2 inch thick into the cleaned joint . Relaid stones 
were set with joints as thick as adjacent or nearby historic joints. 

Lime mortar dries exceptionally white in Arizona sunl ight. 
This distract ing result was mitigated by applying muddy water to all new 
mortar joints before they were completely d r y . 

Stabilization of stonework was completed by mid-September, 
1979. 
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F. Analysis of Effect 
1 . Legislative compliance: Effect of adobe stabilization 

The 1978 adobe stabilization work was proposed dur ing 
1977 and at that time the Arizona State Historic Preservation Officer and 
the Advisory Council on Historic Preservation were afforded "a reasonable 
opportuni ty to comment with regard to such under tak ing. " (The National 
Historic Preservation Act , 1966. Public Law 89-665.) The proposal 
documentation and transmittal of the proposal for legislative compliance 
review were included in N .D .3 . , this report . The following are the 
verbatim review comments from the State Historic Preservation Officer and 
the Advisory Council on Historic Preservation. 

The f i r s t is a March 20, 1978 letter from Dorothy Hall, 
State Historic Preservation Officer for Arizona, to Howard Chapman, 
Director, Western Region: 

The following three related project proposals for Ft. Bowie 
National Historic Site have been reviewed. 

Adobe Stabilization Test Walls ( letter of July 13, 1977) 
Cyclic Maintenance ( let ter of November 9, 1977) 
Comprehensive Adobe Ruins Preservation ( letter of 

November 23, 1977) 

I have determined that these project proposals, all developed in 
an effort to reverse deterioration and stabilize and preserve the 
Adobe Ruins at Ft. Bowie, will have no adverse effect on those 
cultural resources. 

The second is an Apri l 24, 1978 letter from Louis Wall, 
Assistant Director of the Office of Review and Compliance of the Advisory 
Council on Historic Preservation, to Howard Chapman, Director, Western 
Region: 

On Apri l 3, 1978, the Council (Advisory Council on Historic 
Preservation) received a determination from the National Park 
Service that ruins maintenance work and comprehensive adobe 
ruins preservation work at Fort Bowie National Historic Site, 
Arizona, would not adversely affect that property which is 
included in the National Register of Historic Places. The 
Executive Director (of the Advisory Council on Historic 
Preservation) does not object to your determination with respect 
to the comprehensive ruins preservation work. However, from 
our review of the material submitted on the ruins maintenance 
project, it would appear that project has already been 
completed. Accordingly, the Council has no comment to make. 

A copy of your determination of no adverse effect, along with 
support ing documentation and this concurrence, should be 
included in any assessment or statement prepared for this 
undertaking in compliance with the National Environmental Policy 
Act and should be kept in your records as evidence of your 
compliance with Section 106 of the National Historic Preservation 
Act of 1966 (16 USC 470f, as amended, 90 Stat. 1320). 
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In addit ion, we also acknowledge receipt of your determination 
that the below listed projects would result in no effect to the 
subject National Register proper ty : 

1 . adobe stabilization test walls; 
2. construction of a replacement public-use toi let; 
3. remarking the route designated as the Butterf ield 

Overland T ra i l ; and, 
4. upgrading of non-historic "Indian camp: which is 

used as a student environmental education encamp­
ment. 

The Council will retain this documentation in its f i les. The 
National Park Service should also include a copy of this 
determination in any environmental documentation, as a record 
of the steps taken to document its determination of no effect. 

2. Legislative compliance: Effect of stone stabilization 
This analysis is prepared according to the Advisory 

Council on Historic Preservation's "Procedures for the Protection of His­
toric and Cultural Properties" (36 CFR Part 800), as amended, effective 
March 1 , 1979, to document the effect of stone stabil ization. 

Fort Bowie National Historic Site is eligible for the National 
Register of Historic Places because of its historical association with 
nationally signif icant events. Stone stabilization work affected a portion 
of the resource but had no adverse effect on the qualities for which Fort 
Bowie is on the National Register. 

In legislative compliance documentation prepared in 1977, 
the term "historic fabr ic" was meant to describe both adobe and stone 
masonry. In March of 1979, the State Historic Preservation Officer for 
Arizona requested documentation which specifically describes stone 
preservation work. The documentation was filed with the State Historic 
Preservation Office and the Western Archeological Center. 

From the March 1 , 1979 amendments to 36 CFR Part 800, 
adequate documentation of a Determination of No Adverse Effect should 
include the following information: 

1. Three units of the National Park Service are working on the 
preservation of the ruins of Fort Bowie: the Western Archeological 
Center, Tucson, Arizona; the Denver Service Center, Denver, 
Colorado; and Fort Bowie National Historic Site. Preservation by 
stabilization is consistent with the terms of the enabling legislation 
(78 Stat. 681): 

That the Secretary of the Interior is authorized to 
designate for preservation as the Fort Bowie National 
Historic Site, the site and remaining historic structures of 
old Fort Bowie . . . subject to the provisions of the Act 
entit led 'An Act to establish a National Park Service . . .' 
(39 Stat. 535) . . . and all laws and regulations of 
general application to historic areas within the national 
park system. 
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2. The undertaking comprises the stabilization of the historic and 
reconstructed portions of Fort Bowie's ru ins. Current stabilization 
work is the beginning of on-going cyclic maintenance which will 
replace deteriorated historic and non-historic materials with 
compatible natural materials. 

3. All structures and all land within the National Park Service 
boundaries are eligible for the National Register of Historic Places 
with the exception of all development (bui ld ings, t ra i lers, trash 
areas, ut i l i t ies, landscaping, t ra i ls , e tc . ) since acquisition of the 
area by the National Park Service. 

4. Ruins stabilization at Fort Bowie has no adverse effect on the 
qual i ty of the historical character that qualifies the property for the 
National Register. 

Existing conditions of the ruins circa 1967-1977 did not represent the 
area's interpret ive theme of 'historical abandonment'. Neglect was 
result ing in speedy destruction of the ru ins. Within the limits of 
current technology, stabilization with compatible natural materials is 
the appropriate response to the nature of adobe deterioration. 

5. No wri t ten views of the State Historic Preservation Officer 
regarding stone stabilization have been received. 

6. All funding is Federal. 

Funding is divided into three categories: 

Ruins stabil ization: $552,500 
Archeological research: 24,500 
Historic Structures Report -

Historical and Architectural 
Data Sections: 87,000 

TOTAL $664,000 

3. Environmental assessment 
In order to document the effects of stabilization work on 

the environment within the ruins area and the park, two assessments 
have been prepared. An assessment of the effect of adobe stabilization 
was prepared pr ior to the 1978 work season and is included here as part 
of the completion report . An assessment of the effect of stone 
stabilization is included as an addendum to the 1978 assessment. 

a. Stabilization of above-grade adobe ruins 
From the initial environmental assessment prepared by 

the Western Archeological Center for the Superintendent, Chiricahua 
National Monument: 

Environmental impact of the proposed action: During 
stabilization work, the existing d i r t road from Apache Pass road 
to the National Park Service parking lot and service area will 
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be used for vehicles, supply storage, adobe product ion, and 
storage of soil-cement adobe after removal from the ruins and 
pr ior to removal from the site. The existing d i r t road from the 
service area to the ruins area and the ranch roads within the 
ruins area will be used for transportat ion of stabilization 
materials and soil-cement materials, which have been removed. 
These roads will be used by pick-up vehicles, as in the past. 

The established trai ls of the area will be used to t ransport 
stabilization materials in small, one-person vehicles. The small 
vehicles will leave the trai l for the short distances to the work 
sites at each ru in . 

Areas where the small vehicles will travel off the path are areas 
disturbed by the 1967 stabilization work, and sparsely grown 
with grasses seeded by the National Park Service in the past 10 
years and some small native plants. 

For the duration of the stabilization work, the presence and 
effect of vehicles, workers, supplies, noise and act iv i ty will 
have a visual and aural impact on the historic scene. 

While planning the stabilization work, samples were taken of 
historic and non-historic soil and lime materials, both within 
and outside the site, in order to locate a source for compatible 
stabilization materials. Samples were taken of each historic 
adobe wall , the historic borrow pits near Apache Spr ing, the 
historic lime beds near the National Park Service office and 
soils available from nine commercial soil yards in the 
Bowie-Willcox area. Samples were taken for both a soils survey 
completed by Don Post of the University of Arizona and for 
more exhaustive analysis by the soils lab at the Western 
Archeological Center, Tucson. No commercially available soils 
or lime, or materials available from private lands outside the 
Park boundaries are appropriate for use in stabilizing the 
ru ins. None closely match the composition, durab i l i ty , or color 
of the historic adobe, mortars or plasters, and only materials 
very similar to the historic borrow pit materials will be 
successful. 

Soil which matches the historic borrow pit soil is available 
within the Park boundary next to the El Paso Natural Gas 
Company pipeline inspection road near the trai lhead. The soil 
is in a mound approximately 5 feet high by 15 feet across, 
which was left when excavations for soil to construct Apache 
Pass road were completed. The mound is the volume, 
approximately 20 yards, of soil similar to the historic borrow pit 
material which is needed for re-stabil ization work. 

Removal of the mound wouid have the effect of moving back the 
face of the mound approximately 10 feet to soil which is not 
appropriate for adobe product ion. The area uncovered by 
excavation will be at the same grade elevation as adjacent flat 
land. 
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The mound area is not visible from the visi tor entrance road, 
and there is no vegetation on the mound. 

It is conclusive from field investigation and laboratory analyses 
that only soil in the immediate v ic in i ty of the mound described 
above is appropriate for stabilization of the Fort Bowie ru ins. 
Only the mound affords the opportuni ty of removing soil without 
digging a hole. 

The lime which matches the historic lime bed material is 
available as talus which results from the grading of the road 
from Apache Pass road to the National Park Service area, as 
the low (2-3 feet) walls of lime which result from the roadcut, 
and as lime which has fallen along the road from the low walls. 
Removal of lime from this area will have the same effect as the 
cyclic grading of the access road. 

There is l i t t le or no vegetation on the road or roadway 
shoulders. 

Mitigating measures: To prevent the disturbance of 
archeological features in the v ic in i ty of the project, all areas to 
be util ized will be inspected by an archeologist prior to 
beginning work. The archeologist will ensure that all work 
areas are located so as to avoid d isturbing cultural remains. 
The archeologist's inspection will be documented as an 
archeological clearance and fi led at the Western Archeological 
Center, Tucson. 

All excavation to expose the below-grade bases of walls will be 
supervised by an archeologist. Archeological notes will be 
taken, describing the f i l l and any other features that may be 
uncovered. If necessary, a profi le will be drawn showing any 
cultural f i l l thus exposed. Complete wri t ten and photographic 
recording will document all archeological activit ies. 

Any tracks result ing from off-road and of f - t ra i l dr iv ing will be 
obliterated by raking and working the soil, if necessary, and 
by the heavy summer rains. 

Debris result ing from stabilization work will be removed from 
the ruins area, collected in the National Park Service service 
area and eventually removed from the site. 

Local and seeded plants in this area recover well. Almost all 
destruction of vegetation is quickly reversible because of the 
annual rains and the nearly year-long growing season. 

The effect of removing lime material from the access road will 
be obliterated with the next road grading. 

The effect of removing the mound of adobe soil from the 
trailhead area will be largely obliterated by the next rains. 
The effect of altered drainage patterns should be minimal: the 
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land remaining when the mound is removed will be graded to 
match adjacent grade elevations. 

Adverse effects which cannot be avoided: Soil will be removed 
for adobe production and lime will be removed for mortar and 
adobe production and plaster repair. 

Short-term use versus long-term product iv i ty : Stabilization of 
the Fort Bowie ruins will ensure that the cultural resource will 
continue to be available as an interpret ive feature. For a short 
period of time, the visi tor will be inconvenienced by the sight 
and sound of stabilization activit ies in t ruding upon the historic 
scene. However, if stabilization were not performed, the site 
would rapidly deteriorate to the point where its effectiveness as 
an interpret ive area would be negligible. Stabilization at this 
time will allow better preventive maintenance in the fu tu re . 

Irreversible and irretr ievable commitment of the resource: 
Historic adobe stil l attached to non-historic soil-cement 
stabilization materials will be removed when soil-cement materials 
are removed. Some portions of s t ructures, which have 
deteriorated beyond stabilization while covered with soil-cement 
materials, will be lost. 

Al ternat ives: The stabilization choices range from doing 
nothing and quickening the loss of the resource, to covering 
the resource in ways which would adversely effect their 
in tegr i ty as ruins and their use as interpret ive tools to recall 
an area of ac t iv i ty , which is now abandoned. The proposed 
stabilization work emphasizes the integr i ty of the ru ins, the 
interpret ive theme of "historical abandonment" and the 
continuing preservation of the resource by reasonable and 
effective cyclic maintenance. 

Consultation in the development of the stabilization work: 
Having reviewed a Western Archeological Center proposal for 
ruins restabil ization, the State Historic Preservation Officer for 
Arizona determined that , "these project proposals, all developed 
in an effort to reverse deterioration and stabilize and preserve 
the Adobe Ruins at Fort Bowie, will have no adverse effect on 
those cultural resources." (Let ter , Dorothy Hall, State Historic 
Preservation Officer for Arizona to Howard Chapman, Director, 
Western Region, National Park Service, March 20, 1978). The 
Advisory Council on Historic Preservation concurred that the 
proposed "comprehensive ruins preservation work . . . would 
not adversely affect that property (Fort Bowie) which is 
included in the National Register of Historic Places (Let ter , 
Louis Wall, Assistant Director, Office of Review and Compliance 
(Denver) of the Advisory Council on Historic Preservation to 
Howard Chapman, Director, Western Region, National Park 
Service, Apri l 24, 1978). 
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Negative Declaration 

In reviewing this proposal and its potential impacts, the 
National Park Service finds that it is not a major federal action 
signif icantly affecting the environment. Therefore, no 
environmental impact statement will be prepared. 

b. Stabilization of above-grade stone ruins 
Several aspects of stone stabilization work were 

similar to adobe stabilization work, with similar environmental impact. 
The disturbance of the general park area by vehicles, supply storage and 
materials production were also part of stone stabilization work. These 
activit ies were included in the 1978 assessment and fur ther review is 
unnecessary. 

Materials required for stone stabilization included 
lime, soil and sand. The lime was purchased commercially. Appropriate 
soils are stockpiled in the maintenance area at Fort Bowie. The sand was 
available from washes outside the park boundaries. Procuring these 
materials had no effect of the park environment. 
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I l l . FORT BOWIE TRENCHING PROJECT - STRATIGRAPHIC DATA 
Barrie Thornton, Archeologist, Division of Internal Archeological 
Studies, Western Archeological Center, 1978. 

The purpose of t renching the walls at Fort Bowie was to expose an 
asphalt and cement apron that had been laid below the surface against 
the adobe walls for preservation purposes. A strat igraphic record was to 
be made of each t rench. The trenches were to be sunk in the same 
location as the previous stabilization trenches. As it turned out, the new 
trenches did not always extend to the perimeter of the old trenches, so 
minimal data was obtained. This resulted from the fact that only the 
upper portion of the asphalt apron was to be removed dur ing the 1978 
adobe stabilization work so the new trenches did not need to be as large 
as the previous ones. When the trenches exposed no original soil, a 
trench was extended on one side of the wall to collect this data, however, 
time did not allow the extension of all trenches. 

(Trench numbers correspond to numbers on drawings on file at the 
Western Archeological Center, Tucson.) 

HS 001 

Trench 35 - At the north end of this t rench, the apron extends down to 
a depth of 75 cm. A loose disturbed layer extends down 25 cm. Below 
this is a 38 cm layer containing cultural material, wood, br ick , and 
mortar fragments. 

Below this is a dark brown sterile layer which extends below the apron. 

On the south end a disturbed soil layer is 25 cm deep above a 13 cm 
layer of undisturbed dark brown soil. 

Trench 36 - This trench drops 46 cm to the bottom of the apron, 
exposing only disturbed soil from the previous t rench. 

Trench 37 - The total depth of the trench is 70 cm. At a 30 cm depth, 
the original br ick floor was encountered. At 50 cm the soil changes to a 
dark brown with no evidence of cultural material. 

Trench 38 - Total depth to bottom of apron is 77 cm. The f i rs t 43 cm is 
disturbed f i l l containing wood fragments. Below this for 35 cm to below 
apron is a dark brown layer with no cultural material. 

The rest of the trenches in this building were sunk to the bottom of the 
apron but exposed only disturbed f i l l from the original trenches. 

Trench 39 - Depth to apron bottom 84 cm. 

Trench 40 - Depth to apron bottom 122 cm. 

Trench 41 - Depth to apron bottom 122 cm. 
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Trench 42 - Depth to apron bottom 105 cm. 

Trench 43 - Depth to apron bottom 122 cm. 

Trench 44 - Depth to apron bottom 84 cm. 

HS 003 

Trench 45 - The total depth of this trench is 110 cm and exposes only 
disturbed f i l l to the bottom where a dark brown layer shows below the 
apron. 

Trench 46 - Trench descends to 88 cm to bottom of apron. Only dis­
turbed f i l l exposed which contains numerous mortar fragments. 

HS 004 and 005 

Trench 47 - Total depth of trench is 60 cm. Only disturbed f i l l in 
t rench. At south end an adobe wall foundation is located just below the 
surface. 

Trench 48 - Depth of trench to apron is 75 cm exposing only disturbed 
f i l l . 

Trench 49 - Depth of trench varies 46-75 cm. Only disturbed f i l l 
exposed. 

Trench 50 - Depth of trench is 55 cm. Only disturbed f i l l exposed 
except at north end where a rock wall foundation is located approximately 
25 cm below surface. 

Trench 51 - Depth of trench is 65 cm. Disturbed f i l l exposed to a depth 
of 46 cm and than a reddish soil layer occurs and progresses under the 
cement apron. 

(No trench 52) 

Trench 53 - Depth of trench is 33 cm. Only disturbed f i l l exposed. 

HS 010 

Trench 54 - The wall trench inside had a depth of 53 cm to the bottom of 
the apron and only disturbed f i l l was encountered. 

Trench 55 - The outside trench was only 20 cm deep on the average and 
consisted of bui l t -up material. 

Trench 56 - The total depth of this trench was 68 cm with the f i rs t 43 cm 
containing disturbed f i l l with mortar fragments in i t . A reddish to dark 
brown layer below extended for 25 cm to bottom of apron with no cultural 
material. 
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Trench 57 - Depth of the trench was 41 cm with the f i rs t 10 cm con­
taining disturbed f i l l . The 21 cm below the f i l l layer was a hard brown 
layer containing no cultural material. 

Trench 58 - Total depth of trench is 88 cm. Only disturbed f i l l exposed. 

Trench 59 - Total depth of trench is 75 cm. The f i rs t 50 cm is a l ight 
soil containing cement or mortar fragments. The 25 cm soil layer below is 
a dark brown sterile soil. 

HS 014 and 015 

Trench 20 - A disturbed layer 71 cm deep overlies the apron. At a 
depth of 18 cm a reddish layer occurs which varies in depth 10-25 cm. 
No cultural material present. 

Trench 21 - A loose rocky layer of disturbed soil extends to a depth of 
41 cm. This layer has wood fragments in i t . Below th is , a dark gray 
layer extends 50 cm to bottom of t rench. This reading was taken in 
undisturbed soil at end of t rench. 

Trench 22 - Original strat igraphy - loose surface soil extends to a depth 
of 23 cm. Below th is , a hard gray layer containing wood and nails 
extends for 25 cm. Below this is a 20 cm layer of white and l ight gray 
chalky soil. Dark brown hardpack occurs on the bottom of the t rench. 

Trench 23 - A disturbed layer 110 cm deep extends to cement apron. 
The f i rs t 70 cm is loose disturbed material containing wood fragments. A 
layer 40-50 cm below this is composed of a reddish rocky soil, 
undis turbed, which continues to below apron. 

Trench 24 - The total depth of this trench is 60 cm. A disturbed layer 
30 cm deep is underlain by a dark gray layer containing wood fragments 
and plaster. 

Trench 25 - Is 30 cm deep in eastern end and 84 cm in depth on the 
western end. Both ends exhibi t disturbed soil, with the western end 
containing much glass and wood fragments. 

Trench 26 - Total depth of trench is 90 cm to cement apron, containing 
all disturbed soil mixed with small plaster or mortar fragments. 

Trench 28 - Total depth of the trench is 78 cm to bottom of apron. At 
the eastern end of the trench at a depth of 50 cm a reddish layer begins 
which continues to below the apron. This layer contains small wood 
fragments and pieces of mortar. 

Trench 29 - Total depth of the trench is 65 cm. Only disturbed soil is 
exposed in this t rench. 

82 



HS 018 

Trench 1 - A loose layer of disturbed soil occurs to a depth of 25 cm, 
where cement apron bottoms out. Below this a compact gray layer of 
undisturbed soil. 

Trench 2 - Surface layer of loose disturbed soil occurs to a depth of 20 
cm where cement apron bottoms out. A compact gray layer lies below. 

Trench 3 - Surface layer of loose disturbed soil extends 38 cm to the 
apron and a layer of black plastic. Lying below this a compact gray 
layer, undis turbed. 

Trench 4 - A surface layer of loose disturbed soil extends 12 cm to the 
apron, below this is a compact gray layer. 

Trench 5 - A layer of loose disturbed soil 38 cm deep lies above the 
apron. The new trench did not extend to the width of the original 
t rench. 

Trench 6 - A loose disturbed layer 27 cm deep lies above the cement 
apron. The trench did not extend to the width of the or iginal . Below 
the apron i? a dark brown hardpack. 

Trench 7 - A loose sloping layer of disturbed soil varies 5 cm -23 cm 
above the apron. New trench does not extend to the original width of 
the old t rench. 

Trench 8 - A loose layer of disturbed soil occurs to a depth of 13 cm 
when apron slopes out. 

Trench 9 - A thin surface layer 2 to 3 cm deep covers the apron along 
this wall. 

Trench 10 - A loose surface layer of disturbed soil 13 cm deep when 
apron bottoms out. New trench does not extend to the exterior limit of 
the or ig inal . Below the apron is an undisturbed dark brown hardpack. 

Trench 11 - A loose layer of disturbed soil occurs to a depth of 15 cm to 
apron. Below the apron is dark brown hardpack. 

Trench 13 - A loose disturbed layer of 13 cm in depth overlies the apron 
with a dark brown hardpack below. 

Trench 14 - A loose disturbed layer 38 cm deep overlies the cement 
apron. 

Trench 15 - A disturbed surface layer 5 cm deep overlies the apron. 

Trench 16 - A disturbed surface layer vary ing from 2 to 18 cm overlies 
the apron. Trench does not extend to original w id th . 
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Trench 17 - Disturbed surface layer vary ing 2 to 18 cm overlies apron. 

Trench 18 - Disturbed surface layer 5 cm deep, just enough to cover the 
apron. 

Trench 19 - Loose disturbed layer varies 8 to 30 cm above cement apron. 

HS 021 

Trench 31 - The apron bottoms out at a depth of 30 cm and only 
disturbed f i l l is exposed to that point. Below the apron a hard dark 
gray soil layer appears, which is not d is turbed. 

Trench 32 - Disturbed f i l l is all that is present to a depth of 60 cm. 

Trench 33 - Disturbed f i l l to a depth of 65 cm where apron bottoms out. 

Trench 34 - Total depth of trench is 55 cm, where apron ends. Loose 
f i l l exists to a depth of 33 cm then a hard dark gray layer extends to 
below the apron. This gray layer appears undisturbed. 

HS 035 

The only walls with the cement apron exposed are the interior nor th , 
east, and west walls of the corra l . At the south end of Trench 30 only 
disturbed f i l l is exposed to bottom of the apron at a depth of 25-30 cm. 
A hard dark brown layer lies below the apron. On the east wall at a 
depth of approximately 55 cm a plastic drainage pipe prohibits fu r ther 
t rench ing. The disturbed soil up to that point contains much glass and 
charcoal fragments. 

The remainder of the trenches in the Post Trader was sunk only to the 
plastic sheet which lies approximately 23 cm below the surface along all 
walls. Gravel covers this sheeting. 
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Photograph ic Record of For t Bowie 
T r e n c h i n g Project - S t r a t i g r a p h i c Record 

Sl ide 
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1 . T r e n c h 3 and 4 S 148 
2 . T r e n c h 1 and 2 S 149 
3. T r e n c h 5 and 6 S 150 
4 . T r e n c h 7 and 8 S 151 
5. T r e n c h 9 S 152 
6. T r e n c h 10 S 153 
7. T r e n c h 11 S 154 
8. T r e n c h 12 and 13 S 155 
9. T r e n c h 15, 16, and 17 S 156 

10. T r e n c h 19 S 157 
1 1 . T r e n c h 20 and 21 S 158 
12. T r e n c h 20 S 159 
13. T r e n c h 21 S 160 
14. T r e n c h 22 S 161 
15. T r e n c h 23 S 162 
16. T r e n c h 24 S 163 
17. T r e n c h 25 S 164 
18. T r e n c h 26 S 165 
19. T r e n c h 27 S 166 
20. 
2 1 . 
22. T r e n c h 29 S 167 
23. T r e n c h S 168 
24. T r e n c h 35 S 169 
25. T r e n c h 35, c lose-up S 170 
26. T r e n c h 36 and 37 S 171 
27. T r e n c h 40 S 172 
28. T r e n c h 46 S 173 
29. T r e n c h 45 S 174 
30. T r e n c h 47 S 175 
3 1 . T r e n c h 47 S 176 
32. T r e n c h 50 S 177 
33. T r e n c h 56 S 178 
34. T r e n c h 57 S 179 
35. T r e n c h 59 S 180 

Western Archeologica l Center 
L i b r a r y Accession Numbers 



IV. ANALYSIS OF PAINT COLORS ON WOOD FRAGMENTS RETRIEVED 
DURING FORT BOWIE TRENCHING PROJECT 

During the 1978 work season, excavations to expose the non-historic 
concrete 'apron' at the base of walls with adobe foundations also exposed 
painted fragments of wood bui lding materials. The excavations were 
supervised and recorded by an archeologist from the Western 
Archeological Center (section I I I , this repor t ) . At the time the wood 
fragments were not thought signif icant. After the trenches were 
backf i l led, the author collected fragments from the surface only. The 
seventeen samples were studied and the most obvious layers assigned 
Munsell notations (Munsell, 1966). 

The analysis is included as another aspect of Fort Bowie's architectural 
data and as continuing documentation of late 19th century military colors. 
No accurate provenience, not even in ter ior -exter ior , was possible after 
excavation. 

The fragments have been returned to the area. 

The sample designations, e . g . , FOBO-(014-015)-03, can be deciphered as 
a sample from HS 014 and 015 at Fort Bowie of which this is sample 3. 
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Sample 

FOBO-

001-01 

001-02 

001-03 

001-04 

001-05 

Material 

painted wood 

painted plaster 

painted wood 

painted wood 

painted plaster 

Approximate 
paint layers 

wood 
whitewash 
red 

plaster 
several layers 

of whitewash 
red 

wood 
whitewash^?) 
red 

wood 
red 
white 
brown 
whitewash^?) 

plaster 
whitewash 
blue-gray 

whitewash 

Munsell 
notation 

7.5R 5/12 

7.5R 5/12 

7.5R 3/6 

7.5R 5/12 

2.5R 3/2 

5B 9/2 
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Sample 

FOBO-

001-06 

003-01 

003-02 

003-03 

003-04 

(004-005)-01 

(004-005)-02 

(014-015)-01 

(014-015)-02 

(014-015)-03 

(014-015)-04 

(014-015)-05 

Material 

painted wood 

painted plaster 

painted plaster 

painted plaster 

painted plaster 

painted wood 
(tongue and groove 
single edge bead 
siding) 

painted wood 

painted wood 
(single edge bead) 

painted wood 

painted wood 

painted wood 
(beveled moulding) 

painted wood 
(beveled moulding) 

Approximate 
paint layers 

wood 
whitewash 
blue 

plaster 
whitewash 
blue-gray 

whitewash 
blue-gray 

whitewash 

plaster 
whitewash 
blue-gray 

whitewash 

plaster 
blue-gray 

whitewash 

plaster 
gray whitewash 

wood 
whitewash 

wood 
whitewash 
blue 

wood 
whitewash 

wood 
whitewash^?) 
red 

wood 
whitewash 
blue 

wood 
green 

wood 
green 

Munsell 
notation 

5B 9/2 

2.5PB 8/2 

5B 9/1 

5B 9/1 

2.5PB 9/0 

10B 9/1 

10B 3/8 

7.5R 4/8 

7.5R 8/4 

5G 8/6 

2.5G 8/6 
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VI . Photographs 

All photographs were taken by National Park Service personnel circa 
1978. 
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HS 006: View looking west. 



HS 019: View looking west. 
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HS 020: View looking west. 
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HS 022: View looking west. 
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HS 023: View looking southeast. 
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HS 025: View looking southwest. 



HS 030: View looking southwest. 
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HS 031: View looking northeast. 
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HS 032: View looking southwest. 
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HS 033: View looking northeast. 



HS 034: View look ing sou thwes t . 
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HS 035: View look ing s o u t h . 
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HS 036: View looking northwest. 
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HS 043: View looking west. 
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HS 051: View looking southwest. The small numbered card evident 
in the pohotograph identifies the st ructure incorrect ly. 
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HS 052: View looking southeast. The small numbered card evident 
in the photograph identifies the st ructure incorrect ly. 
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HS 053: View look ing southeast . 
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HS 054: View looking southeast. The small numbered card evident 
in the photograph identifies the st ructure incorrect ly. 
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HS 057: View look ing sou thwes t . 



HS 058: View look ing s o u t h . 
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HS 059: View look ing east . 
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HS 060: View looking northwest. 



— i 

OO 

HS 061 : View look ing west . 



HS 062: View look ing west . 
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HS 063: View look ing west . 
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HS 064: View look ing southeast . 



HS 065: View looking northwest. 
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HS 067: View look ing southeast . 
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HS 068: View looking nor th . 
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HS 069: View looking northwest. 
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HS 070: View look ing sou thwes t . 



HS 071: View looking nor th . 



oo 

HS 072. 
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HS 073: View looking nor th . 



— 1 

in 

HS 074. 



* rr# 

— 
CD 

HS 077: View look ing east . 
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HS 078: View looking nor th . 
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HS 102: View looking northwest 
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HS 103: View looking nor th . 
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HS 104: View looking northwest. 
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HS 105: View looking northwest. 
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HS 107: View look ing s o u t h . 
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HS 109: View look ing east . 
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HS 110: View looking northwest. 
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HS 111: View looking northwest. 
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HS 112: View looking southeast. 
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HS 113: View looking northwest. 
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HS 114: View looking south. 
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HS 115: View looking south. 
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HS 116: View look ing west . 



HS 150: View look ing east. 
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HS 151 . 
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HS 152: View look ing west . 
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HS 153: View look ing sou thwes t . 
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HS 154: View looking northwest. 
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V I I . Drawings 

A. Historic American Buildings Survey - Survey No. Ar iz . 63, 1967. 

These drawings are also recorded at the Denver Service Center, 
National Park Service, as Drawing Number 424/28000, 28 sheets. 
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V I I . Drawings 

B. Historic Structure Report - Drawing 424/25000, 97 sheets. 
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As the nat ion 's p r inc ipa l conserva t ion agency , the Department of the 
I n te r i o r has basic respons ib i l i t i es to p ro tec t and conserve our land and 
wa te r , ene rgy and minera ls , f i sh and w i l d l i f e , parks and recreat ion 
areas, and to ensure the wise use of all these resources. The 
depar tment also has major respons ib i l i t y for American Indian reserva t ion 
communit ies and for people who l ive in is land t e r r i t o r i e s under U.S. 
adm in i s t r a t i on . 

Publ icat ion serv ices were p rov ided by the ed i tor ia l and g raph ics s taf fs of 
the Denver Serv ice Cen te r . NPS 2119 




