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ABSTRACT 

Under Contract No. DACW63-81-C-0022 to the Department of the Army, Corps of 
Eng i neers, Fort Worth Di stri ct, the Center for Archaeo log i ca 1 Research, The 
University of Texas at San Antonio, in the spring of 1981, conducted historic 
research and survey in the areas to be affected by the San Antonio Channel 
Improvement Project. In the summer of 1981, extensive archaeological testing 
and excavation were done to determine the extent of the structural remains on 
the sites of Guenther's Upper Mi 11 and the Stri bl i ng House. In the spri ng 
and summer of 1982, the Center documented the removal and replacement of the 
mill's west wall. 

As a result of the invest i gat ions, it can now be affi rmed that most of the 
foundat i on of the east section of the mi 11 is still present beneath the 
ground. The main foundation walls are made of cut limestone and measure two 
feet in thickness, except for the west wall which is three feet thick. Of 
the other buildings at various times related to the mill, only portions of a 
late (ca. 1910) stone and cement foundation for the Reigler Creamery still 
remain in the ground. The survey revealed no other cultural resources to be 
affected by the project. 
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I. INTRODUCTION 

The San Antonio Channel Improvement Project consists of clearing, widening, 
deepening, and straightening the channel of the San Antonio River 'and its 
tributary, San Pedro Creek, in San Antonio and Bexar County, Texas. The 
project has been undertaken as part of the comprehensive plan of development 
of the Guadalupe-San Antonio River basin, as authorized by the Flood Control 
Act of September 3, 1954 (PL 780, 83rd Congress, 2nd Session). The project 
has been divided into units for efficient implementation. The unit discussed 
in this report is Unit 8-3-2, which is bounded by Johnson and Nueva Streets 
and consists of approximately 0.75 miles of the San Antonio River channel 
(Fig. 1). The unit is a contributing property included within the boundaries 
of the King William Historic District. 

The Center for Archaeological Research (CAR) of The University of Texas at 
San Antonio (UTSA) entered into contract No. DACW63-81-C-0022 with the 
Department of the Army, Corps of Engi neers, Fort Worth Di stri ct, in Apri 1 
1981. The contract provided for archaeological and historical assessment, 
information recovery, and professional recommendations on cultural resources 
to be affected by the San Antonio Channel Improvement Project. The work was 
conducted in accordance with the Department of the Army, Corps of Engineers, 
Fort Worth District's obligation under the National Historic Preservation Act 
of 1966 (PL 89-665); the National Environmental Policy Act of 1969 (PL 91-
190); Preservation of Historical and Archeological Data, 1974 (PL 93-291); 
the Procedures for the Protection of Historical and Cultural Properties (36 
CFR VIII Part 800), Advisory Council on Historic Preservation; and 
Identification and Administration of Cultural Resources (ER 1105-2-460, 
April 3, 1978) of the Corps of Engineers. Since the unit is also within the 
City of San Antonio King William Historic District, Permit No. 272 was 
granted to the Center by the Texas Antiquities Committee. 

SCOPE OF WORK 

The scope of work for the cultural resource investigations included a variety 
of objectives: 

1. Survey of the channel edges and evaluation of houses to be affected 
by the project. 

2. Survey of a proposed disposal site for dredged materials. 

3. Excavation of the Guenther Upper Mill site (41 BX 342). 

4. Periodic monitoring of construction work in highly sensitive areas 
identified during the survey. 

5. Guidance on cultural resources affected by the project. 

6. Possible resource recovery efforts necessitated by unexpected finds 
during construction. 
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CHANNEL IMPROVEMENT / Introduction 

The intent of the investigations was to address problems important in 
anthropology and history, and to recover information important not only to 
local but to regional and national interests (Department of the Army, Corps 
of Engineers, Fort Worth District 1980:Appendix A). With these goals in 
mind, a research strategy was designed which would extract the maximum amount 
of information on Guenther's Upper Mill, in all stages of its existence from 
construction to the final demolition of the mill building during flood 
control efforts in 1926. Efforts were al so organi zed to study the mill in 
relation to its setting on the river, its place in the community, and its 
importance to the total history of the San Antonio River valley. 

RESEARCH DESIGN 

A research design for excavations at Guenther's Upper Mill was submitted to 
the Department of the Army, Corps of Engi neers, Fort Worth Di stri ct on May 
22, 1981. This document outlined plans to conduct testing and excavations to 
locate and examine the site of the mill itself and other buildings used in 
relation to it, such as warehouse and office facilities. Any surviving 
milling equipment still in the river was to be examined and thoroughly 
documented, and any items that could be feasibly removed would be taken from 
the water and properly stored. On-site supervision and documentation were to 
be provided by the archaeologists as the mill foundations were removed from 
the channel, since they could not remain there during construction. Detailed 
plans for the actual removal of the foundations were developed after their 
extent was revealed by the archaeologists. 

METHODOLOGY 

The overall methodology for the investigation called first for archival and 
historical research. This included deed research, collection and copying of 
all known photographs and maps of the mi 11 property, i ntervi ews wi th 
officials and employees of Pioneer Flour Mills, Guenther family members and 
other citizens, extensive study of books on milling, and correspondence with 
millers and milling experts. After the history of the section of the river 
between Johnson and Nueva Streets had been reconstructed through research, 
the survey and excavations began. 

The approximate locations of mill buildings were laid out with transit and 
tape, and excavation was done by stratigraphic levels, using hand tools 
except where a sufficient depth of overburden warranted the use of shovels. 
Soil removed, except recent fill, was screened through 1/4-inch mesh. 
Excavation was done in stratigraphic levels. All measurements were made in 
the English system (feet/inches), since preliminary measurements suggested 
that the structures on the site were built in that system (the mill building 
measured 20 x 30 feet, walls were 20, 24, and 36 inches thick). Comparative 
elevations were controlled and recorded with a transit. The field crew varied 
in size from eight during the excavation phase to two or three during the 
removal of the west wall and generally one during the reconstruction of the 
wall. More than 280 man/days were expended during the field work, 
approx i rna te 1 y 224 duri ng exca vat ion, 10 for survey, 50 on removal of debri s 
and documentation and removal of mill remains, and three or four during 
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CHANNEL IMPROVEMENT / Introduction 

supervision of replacement of the west wall. This does not include volunteer 
time by graduate students and Center employees. 

Documentation was done in a professional manner using standard record sheets, 
and numerous plans and profiles were drawn for each excavation unit. A daily 
log was kept of all work, and a record was kept for both black and white and 
color photographs. Artifacts were placed in bags marked with their prove­
nience and were carried each evening to the UTSA campus laboratory where they 
were washed, marked, and cataloged. Detailed documentation in line drawings 
and photographs was done of the remnants of the mill in the riverbed. These 
proved extremely important and useful when it came time to reconstruct the 
west wall in the fi n i shed channel, and also for the i nterpretat i on of the 
workings of the mill during analysis. All photographs, field records, and 
artifacts are now curated at the laboratory of the Center for Archaeological 
Research, using standard methods of curation, storage, and retrieval. 

ORGANIZATION OF THE REPORT 

It has been difficult to evolve a method of organization for a report which 
must deal with such a wide variety of types of technical information, 
description, history, and archaeology. We have arbitrarily divided the body 
of the report much the way the work progressed from the beginning. Section 
II contains background i nformat i on on the geography and hi story of the San 
Antonio River itself and its relationship to the 19th-century town of San 
Antonio. Section III deals with mills, how they are built and operated, and 
previous investigations of mills in central Texas. 

With these two sets of data, we are then ready in Section IV to introduce 
Carl Hil mar Guenther and to demonstrate how he, hi s fami ly, and hi s mi 11 s 
entered into and helped shape the history of the river and of San Antonio. 
Section V describes the survey and archaeological investigations, drawing on 
aspects of the previous sections to explain what was found. Section V also 
details the removal of all the remaining traces of the mill in the channel, 
the treatment and storage of the timbers and stone, and the reconstruction of 
the west foundation wall after the channelization was completed. Section VI 
summarizes the project and presents our conclusions. Section VII is our 
recommendations for future modifications at the mill site. Section VIII is a 
glossary for specific terms pertaining to milling and the architecture 
thereof. 

The ~roduction of the report has been a cooperative effort. Lois Flynn, who 
directed the fi e 1 d work and did by far the 1 argest part of the background 
research, wrote the recording, demolition, and reconstruction section. Flynn 
and Fox together wrote the account of the excavations and the historical 
section. Cox described the survey portion of the project, which he directed, 
and he contributed substantially to the section on the history of the San 
Antonio River. Cox also is the author of Appendix III. Fox wrote the 
Introduction and the Summary and Conclusions, Appendix I, and used the 
considerable research done by Flynn to compose the section on milling. 
Robert Harrison is the author of Appendix II, the analysis of the faunal 
remains from the site. 
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II. THE RIVER VALLEY 

San Antonio and Bexar County are located at the boundary between the Edwards 
Plateau and the Texas Coastal Plain, and are located on part of the Balcones 
Faul t Zone. Most of the water in the streams of the county fl owsfrom the 
Edwards Aquifer, which extends beneath five counties along the fault zone. 

San Antonio has a modified subtropical climate, being continental in the 
wi nter and mari ne in the summer. Average temperatures vary from 53. 7"F for 
December through February to 83.2°F for June through August. Rainfall is 
heaviest in May and September (Gerstle, Kelly, and Assad 1978:26). 

The San Antoni 0 Ri ver and its tri butary, San Pedro Creek,· ari se from deep 
springs within the present city limits. They once carried sufficient water 
to irrigate the crop lands of a town and five Spanish missions. Although the 
flow of the springs has severely abated today, the situation of the city 
within a bowl-shaped valley invites disastrous flooding when heavy rains 
occur within the watershed. 

Soils in the immediate vicinity of the San Antonio River are primarily 
Trinity and Frio soils. Both soil types are dark colored, alluvial, and 
relatively fertile. They can support a heavy cover of elm, oak, mesquite, 
thorny shrubs, and grasses (Southwest Research Institute 1979:n.p.). 

THE SAN ANTONIO RIVER 

The interaction of the city of San Antonio with the San Antonio River has 
been evident from its founding 266 years ago to the present day. The river 
originates from springs arising from the Edwards Aquifer and has provided 
moisture to support extensive flora and fauna in an otherwise semiarid land­
scape. The 1 ush envi ronment must have been an attractive resource to the 
earliest occupants of this relatively barren area. In fact, occupation by at 
least 8800 B.C. has been documented in the vicinity (Hester 1980:28). This 
association of the lands, river, and people formed a continuum that lasted 
until the arrival of the Spanish. In 1691, Father Massanet celebrated a Mass 
for Saint Anthony of Padua bestowing the name San Antonio upon both the river 
and upon the later settlement that was founded there in 1718 (Webb 1952 Vol. 
II: 544) . 

One of the fi rst acts of the new settl ers was to uti 1 i ze the ri ver by 
construction of acequias or ditches for irrigation of the fields in the river 
valley. As a consequence, the town developed a linear, north-south growth 
pattern along the river valley. Even into the mid-19th century, after the 
arrival of Anglo-American and German immigrants, this pattern persisted due 
to thei r dai ly needs for water and the demands of thei r devel opi ng 
industries. The excellent volume of water and fall in elevation, 62.05 feet 
between the head springs and the southern city limits (Reilly 1885), invited 
its use for more than irrigation. 

Near the end of the mission period, the Franciscans had built a grist mill at 
Mi ss i on San Jose. Just upstream from Mi ss ion Concepci rn, the Yturri Mi 11 
apparently was in operation in the early 19th century (Cruse 1985:2), as was 
the Moiino Bianco just north of the town (Southern jvioving and Stor'age Co. 
1970) . 
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CHANNEL IMPROVEMENT / The River Valley 

By mid-century, these Spani sh mi 11 s were superseded by the mi 11 s of newly 
arrived Anglo-American and German settlers, who used waterpower to drive not 
only grist and flour mills, but also sawmills, wool scouring machines, and 
cotton gins. 

The symbiotic relationship between the river and the community was not 
without its cost. Proximity of the river also made the settlement vulnerable 
to the swift and often devastating floods that periodically transformed their 
usually tranquil benefactor into a raging torrent. 

The first of these floods recorded occurred on March 30, 1779. 

Tuesday of Holy week an extraordinarily heavy rain fell on the 
Missions of Texas. The river and all the streams were flooded. It 
rained incessantly from 3 pm til 7 pm and damaged gardens and 
farms. The water reached the patio of Mission San Juan Capistrano 
(Leutenegger and Habig 1977:15). 

Again, in July of 1819, the river revealed the ugly side of its temperament 
to the little Spanish community: 

... an unusual flood, a cloudburst occurred about 5 o'clock on 
the morni ng of the 5th of thi s month, and suddenly without the 
least chance of averting disaster, the torrent of water left its 
channel and spread over the town with a force beyond imagination; 
houses were washed from their foundations with the families inside, 
they were seen to revolve in whirlpools formed by the rushing 
waters, then 1 ashed by the many logs that the ri ver brought down 
with fury and violence, said houses began to disappear, leaving 
only fragments afloat to indicate the disaster that overtook them 
(Martinez 1819:174). 

This flood resulted in total destruction not only in the town but of crops in 
the fields and storehouses, causing a famine thoughout the following year. 

On October 1 and 2, 1845, 7.88 inches of rain fell with in 24 hours on San 
Antonio. The next recorded floods occurred in 1853 and 1865; the latter was 
responsible for a cholera epidemic that took 293 lives. This led to a 
general clean-up of the city and a recommendation for installation of a water 
system to take the place of shallow wells and acequias (Herff 1973:71). From 
midnight July 3 to the morning of July 6, 1869, 14.5 inches of rainfall were 
recorded (Corner 1890:149). Other major floods occurred in 1880, 1883, and 
1889. 

On October 1, 1913, flood water again swept San Antonio, peaking at 23 to 24 
feet above normal, the greatest in the vicinity since 1853 (Department of the 
Army, Corps of Engineers, Fort Worth District 1969:26). Four persons lost 
their 1 ives, and property damage was reported at $250,000. There was an 
immediate outcry of "dam the Olmos" (San Antonio Express 1913). This flood 
so alarmed the city of San Antonio that the advice of the consulting 
engineering firm of Metcalf and Eddy was sought. Their report, completed in 
December 1920, warned: 
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CHANNEL IMPROVEMENT / The River Valley 

. . the city is constantly facing the menace of disastrous 
floods. We doubt if the citizens realize the ruinous loss which 
would result today with the present condition of the river 
channels, from such a flood as that of a century ago. When such'a 
fl ood will recur, no man can say. But that it wi 11 recur is 
certain (SARA 1970:1). 

The predicted flood occurred the following year on Saturday night September 
10, 1921. The morning paper grimly announced, "River rise brings widespread 
loss, caught unaware, sleeping scores are suddenly swept off" (San Antonio 
Express 1921). The final estimates indicate a loss of 49 dead, 14 missing, 
and $8,000,000 in property damage (SARA 1969:26). 

After this disaster, there was little opposition to the adoption of a river 
control plan. The plan called for the re-channelization of certain reaches 
of the San Antonio River (see Fig. 2) and San Pedro, Alazan, Martinez, and 
Apache Creeks, as well as the long-requested Olmos Creek Dam, at a cost of 
$4,555,000 (SARA 1970:2). Work on the project continued over the next 19 
years, but came to a halt with the onset of Worl d War I I. The events on 
September 16, 1946 demonstrated that the work had not been adequate. On this 
day a cold air mass stalled over the city and struck moisture-laden Gulf air 
currents; the resulting storm drenched the city with 10 inches of rain. 
Total damage to the city was reported at $8,000,000 and the loss of 10 lives 
(Department of the Army, Corps of Engineers, Fort Worth District 1969:26). 

In 1949, the State Legi sl ature appropri ated the state ad valorem tax from 
Bexar, Wilson, Karnes, and Goliad Counties to be used to straighten the 
channel at Ninth Street and to finance the Tainter Gate between Commerce and 
Market Streets (SARA 1970:6). Two additional floods in May and December 
showed that those areas that had received channel improvements could 
adequately protect their banks, but also dramatically indicated that 
unimproved portions of the project were still vulnerable. In addition, due 
to extens i ve runoff from urbani zat i on of the San Antoni 0 watershed, the 
Berg's Mill area was heavily struck. The high-intensity runoff was safely 
carried through the city's new flood channel, but spilled out of the natural 
channel when it reached the Ashley Road bridge. The unprotected residents of 
the area expressed urgent concern to have the project extended through Berg's 
Mill and south of I.H. 410. Such improvements were also required in order to 
protect Mission San Juan Capistrano (SARA 1980:9). This was accomplished, 
the project being extended through that area during the following few years. 

Concern for the unprotected portions of the county also prompted the 
following actions. Structural modifications and the reinforcement of Olmos 
Dam were completed in July 1981. The Corps of Engineers channelized the 
Piedras (Six Mile) Creek in such a manner as to protect the historic aquaduct 
at Mission Espada during high water and yet still allow the creek to flow 
duri ng normal peri ods. The San Antoni 0 Ri ver Authority (SARA) is currently 
constructing the Nueva Street Marina and Flood Control Dam, which will 
provide a docking facility for barges and patrol boats. The marina will also 
prov; de barge maintenance shops, storage facil it; es, and upper 1 evel offi ce 
space and parking. The new dam will replace the current Tainter Gate located 
a few hundred feet upstream. Comp 1 et i on was schedul ed for April 1986 (SARA 
1985:15-16). 
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III. MILLS AND MILLING IN 19TH-CENTURY TEXAS 

Long before the first Europeans arrived in Texas, the native Americans were 
using grinding implements to prepare the fruits and seeds of wild plants. 
Deep mortar holes in the bedrock, flat stones with smoothed concavities, and 
hand-si zed quartzite gri ndi ng stones found on and near prehi stori c sites 
demonstrate an early knowl edge of gri ndi ng techni ques (Turner and Hester 
1985:249). The Spanish settlers who came to Texas in the early 18th century 
brought metates and manos of volcanic stone to prepare corn for their 
traditional recipes. Late in the Spanish colonial period a few small grist 
mills were built using waterpower. 

The Anglo-Americans who immigrated to Texas in the early 19th century grew 
corn whi ch they ground wi th much effort on small hand-powered steel mi 11 s 
(Jackson 1971:23-27), dreaming of the day when they could have wheat flour 
for real biscuits and white bread such as they had enjoyed "back home. 1I They 
were soon joined by Europeans who also had a background of using wheat flour, 
and it was not long before grist mills appeared on many streams and rivers. 
At first they ground corn, a welcome relief to families who had been grinding 
by hand. Very soon fields of wheat were planted and harvested, and local 
mill ing technology was expanded to handle both corn and wheat in the same 
mill. As the immigrant population expanded, so did the demand for white 
flour. By mid-century enterprising millers were importing wheat to keep up 
with the demand, and custom mill s that had been grinding for farmers for a 
fixed share or II toll II of the grain to be ground became merchant millers, 
selling flour and meal to local residents (Kuhlmann 1973:xiii). Guenther's 
Upper Mill, about which this report is written, was a part of this evolution 
of milling as it took place in the last half of the 19th century in San 
Antonio. 

In order to interpret what was found at the site of Guenther's Upper Mill, it 
is necessary to understand how 19th-century mills were built and how they 
operated. Most of the information in this section is taken from either of 
two sources. The first is a book entitled The Young Mill-Wright and Miller's 
Guide published in 1832 by Oliver Evans. We are fortunate to have an early 
edition of this excellent, detailed handbook available for researchers in the 
Ernst Schuchard collection of the Daughters of the Republic of Texas Research 
Library at the Alamo. A reprint (Evans 1972) of the 13th edition with 
additions and corrections by Thomas P. Jones of the Franklin Institute in 
Philadelphia can be found in the John Peace Library at The University of 
Texas at San Antonio. Another good source of mill ing background is a fine 
report by Gregory Jeane (1979) of the Department of Geography at Auburn 
University on his work in documenting McCosh's Mill in Alabama. A copy of 
this report is in the files of the Center laboratory. 

THE WATERPOWER TO DRIVE THE MILL 

The first and probably the most important consideration in construction of a 
water mill was the location and construction of the milldam that controlled 
the flow of water to the mill. Construction of the dam must be carefully 
thought out. Evans (1832:197-198) listed six considerations in building 
mill dams: 
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1. Construct them so, that the water, tumbling over them, cannot 
undermine their foundations at the lower side. 

2. So that heavy logs, large pieces of ice, etc. floating down, 
cannot catch against any part of them, but slide easily over. 

3. So that pressure or force of the current of the water wi 11 
press their parts more firmly together. 

4. Give them a sufficient tumbling space to vent all the water in 
time of freshets. 

5. Make the abutments so hi gh, that the water will not overflow 
them in time of freshets. 

6. Let the dam and mi 11 be a suffi ci ent di stance apart, so that 
the dam will not raise the water on the mJll, in time of high 
floods. 

Evans also remarked, as a footnote to the last point, 

I have, in many instances, seen the mi 11 set so close to the dam, 
that the pierhead or forebay was in the breast, so that in the case 
of a leak or breach about the forebay or mill, there was no chance 
of shutting off the water or conveying it another way; but all must 
be left to its fate. The mill is frequently broken down, and 
carried away; even the mill stones are carried a considerable 
distance down the stream, and sometimes buried under the sand, and 
never found. 

Obviously such a catastrophe must be avoided if at all possible. The dam 
must have a flood control gate to allow the water to bypass the mill at the 
time of a flood. There also must be a head gate which could be raised to 
allow the water into the millrace, or, as in the Guenther's Upper Mill, 
directly into the mill. The millrace was a canal or flume through which the 
water flowed to reach the mill. Its 1 ength and des i gn depended on the 
distance from the dam to the mill and their comparative elevations. Trash 
racks at either end of the millrace served to catch debris and keep it from 
fouling the wheel or turbine. 

CONSTRUCTION OF THE MILL 

Water fl owed through the mi 11 race to the forebay, an enclosure between the 
last trash rack and the wheel pit. The forebay delivered the water to the 
wheel in various ways depending upon the design of the wheel. 

The wheel pit must be constructed so as to make maximum use of the head and 
fall of the water, and must be sufficiently wide so that there is no loss of 
power due to the water reacting upon the wheel. There must also be a uniform 
depth out into the tailrace which carried the water away from the wheel pit, 
to allow the water to discharge freely, again, to avoid loss of power. 
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The choice of the type of wheel depended, among other things, upon the height 
of the water source in relationship to the mill and on the volume of water 
that could be delivered (Fig. 3). A wheel could be overshot, meaning the 
water was carried over the top to fall onto the far side of the wheel ~ For a 
breast or breast shot wheel, the water hit at about the center and fl owed 
beneath the wheel. An undershot wheel was turned by the water flowing under 
it, hitting the wheel at a tangent near the bottom of its circumference. 
Evans (1832:278) stated that an undershot wheel, 18 feet in diameter with 
three feet total head and fall (the approximate description of Guenther's 
Upper Mill), should be two feet wide for every foot of diameter of the 
millstones, that is eight feet for a four-foot stone or ten feet for a five­
foot stone. The shaft on which it turns should be at least 26 inches in 
diameter. 

Mill wheels were built on the site according to the specifications of the 
millwright, as was most of the machinery for operating the mill, which was 
made of wood in the early days. All the shafts and gearing were made by 
local carpenters at the millwright's direction. Evans included careful 
descriptions of how to make various wheels, racks, gears, shafts, and other 
appurtenances necessary to run the mill. He also cautioned that all mill 
work is subject to constant vibration, or "tremor 'l that not only weakens the 
structure but can cause loss of power. "It ought, therefore, to be not only 
sufficiently strong and stiff, but sufficiently heavy, to give solidity and 
stead i ness" (Evans 1832: 391) . 

Horizontal water wheels, or turbines, enclosed in a metal casing, began to 
replace the vertical wooden water wheel about 1850 in Texas (Wimberley 
1965:11). The insertion of a turbine into a traditional water mill entailed 
construction of a heavy wooden frame to support the turbine, using eight­
and/or ten-inch square timbers (Jeane 1979:46), but once installed little 
maintenance was needed (Reynolds 1970:66). 

Evans (1832:199-200) also gave advice on the construction of the mill 
building itself. On building mill walls, he specified that the lower, 
foundation walls be of stone, stating important principles to be followed: 

1. To lay the foundations with large good stones, so deep as to be 
out of danger of bei ng undermi ned, incase of any acc i dent of the 
water breaking through at the mill. 

2. Set the center of gravity, or weight of the wall, on the centre 
of its foundation. 

3. Use good mortar, and it will, in time, petrify and become as 
hard as stone. 

Then, in a footnote, he (Evans 1832:200) remarks: 

Good mortar, that is made of pure and well-burnt limestone, 
properl y made up with sharp c1 ean sand, free from any sort of 
earth, loam, or mud, will, in considerable time, actually petrify 
and as it were, turn to the consistency of stone. It is better to 
put too much sand into your mortar than too little. Workmen choose 
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thei r mortar ri ch, because it works p1 easanter; but ri ch mortar 
wi 11 not stand the weather so well, nor grow so hard, as poor 
mortar will do. If it was all lime, it would have little more 
strength than clay. 

GRINDING 

The best way to understand the gri ndi ng process and the vari ous steps and 
machines involved is to follow a sack of grain as it arrives at the mill. In 
order to set the scene, first picture a tall, frame structure (although some 
mills in Texas were built of stone, most were of frame construction) perched 
on the bank of a stream. Ti ed in front are a number of farm wagons and 
horses, their drivers gathered in the shade in front of the mill as they wait 
for their grain to be ground. You pull up your wagon and join the group. 

When your turn arrives, the miller comes to the door and beckons to you to 
bring your sack inside. The volume of sound assaults your senses as you 
strugg1 e to hoi st the heavy sack into the mill door- -the sound of water 
falling below, the thunder and creak of the gears, and the crunching of the 
stones make it necessary to yell to be heard. The whole building trembles 
with the vibration of the machinery. The odors of corn and other grains and 
freshly ground, warm meal fill the air. There is a fine dust in the air and 
over everything in the mill. 

Your grain is weighed, and the miller measures out his toll, a set fraction 
of the total amount to be ground. This is his charge for grinding, and the 
mi 11 er sells either the grain or the result i ng flour or meal in order to 
maintain the mill in operation and feed and clothe his family. The grain is 
next cleaned by sifting to remove dirt and other extraneous materials, then 
carried up to the top floor of the mill to begin the grinding process. In 
the older mills the sack of grain was hoisted by a rope and pulley attached 
to the power chain of the mill (Reynolds 1970:50), then hauled by hand to the 
bin. Later, a series of vertical and horizontal conveyors carried the grain 
throughout the mill (Evans 1832:P1ate VIII), saving the miller a great deal 
of labor. 

Once the grain is in the bin, the power of gravity takes over (Fig. 4) as the 
grain drops into a wooden hopper set over the millstones on the next floor. 
The hopper allows a controlled stream of grain to fall into the II eye II in the 
center of the upper or "runner" stone, to be ground between it and the lower 
or Ilbedder" stone. A wooden casing surrounds the stones, and brushes or tabs 
attached to the runner sweep the ground material around to a spout where it 
falls into a bin (Storck and Teague 1953:102). 

If the grain was corn, at this point the meal may be returned to your sack 
ready to take to the wagon. If it was wheat, there is another process yet to 
do. After it is ground, wheat flour goes to a bolting machine where it is 
sifted to separate out various qualities of flour--bran, shorts, middlings, 
and white f1 our- -each with its part i cu1 ar household uses. These different 
grades are then sacked and are ready to take home. 

13 



...... 

..j:::a 

GEARS TO ~ '> '--~ 
TRANSFER ~-
POWER 

~ HOPPER 

... 

NER STONE 
CASING 

BEDDER STONE 

FT 

Figure 4. Diagram of Mill Operation. 

... 

~ 
~ 
r" 
r-
I-..t 

=§ 
~ o 
"" ~ 
~ 
-; 

""'­
~ ..... 
....... 
....... 
tn 

III 
::J 
Cl.. 

~ ..... 
....... 
....... ..... 
::J 

I.Q 



CHANNEL IMPROVEMENT / Mills and Milling 

THE MILLSTONES 

At the heart of the mi 11 were the mill stones. Si nce they had to withstand 
years of heavy use and continual resharpening, it was necessary that they be 
made of exceptionally durable stone. While a good millwright could design 
and build everything else in his mill, the stones were usually imported from 
Europe, at great labor and expense. The finest stones were French burr (or 
buhr) stones composed of blocks of a particular type of quartz quarried 
principally in the Marne Valley of northern France (Howell 1982). The pieces 
were shaped and matched with great care, set in cement, ~nd bound with iron 
hoops (Reynolds 1970:44). 

The working surfaces of the stones required careful preparation by skilled 
stone dressers. Soft mi 11 stones woul d have to be sharpened or dressed as 
often as every three weeks. Burr stones required dressing as little as once 
or twice a year (Jeane 1979:75). Since this process required that the stones 
be out of service for the time it took to hoist the runner, dress both stones 
laboriously with hand picks, then reinstall and carefully balance the runner 
stone, it was worth importing French stones. 

The mi 11 er who cont i nued to gri nd wi th dull mi 11 stones was defeat i ng the 
purpose of grinding, which, according to Evans (1832:245) was to, 

reduce it to such a degree of fineness, as is found by experience 
to make the best bread, and to put it in such a state, that the 
fl our may be most effectually separated from the bran or ski n of 
the grain, by means of sifting and bolting. 

In order to grind properly, the stones must first cut the grain into several 
pieces, then grind these to a required degree of fineness, scraping the bran 
or skin cleanly from the meal. To accompl ish these tasks, the grinding 
surfaces were commonly marked out into a number of equal sectors or "harps" 
by 1 i nes drawn tangent to the eye in the center of the stone. Harps were 
divided into alternating "lands" (flat areas) and "furrows" cut one-half to 
three-quarters of an inch deep. A system of fi ne para 11 e 1 grooves call ed 
"stitchingll or IIcrackingll was then added to each land. When the stones were 
installed face to face, the furrows crossed and cut with a scissorlike action 
(Reynolds 1970:44). The grain fragments were then crushed and ground on the 
lands, the meal or flour falling into the furrows and working toward the 
outer edge of the stones where it was swept into a bin, as described earlier. 

Installation of the runner stone was a delicate job, requiring exact balance 
in order to maintain the proper clearance between the stones. First, the 
bearings of the spindle upon which the runner was placed had to be adjusted 
to make sure the stone would be absol utely horizontal. Then the stone was 
put in place and balanced by pouring melted lead into cavities cut into the 
back, or top, of the stone. These careful adjustments were essential to 
insure that the stones did not touch while in motion, or the resulting sparks 
could set fire to the mill. Friction from improperly balanced millstones 
could also produce rapid wear, making more frequent dressing necessary 
(Reynolds 1970:47). Toward the end of the 19th century, millstones were 
bei ng repl aced by roll ers for mi 11 i ng wheat. These were made of case­
hardened iron, chilled in the mould (Amos 1912:136), and they did a more 
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efficient job than the stones. However, at least one pair of millstones was 
generally retained for grinding corn (Howell 1982). 

SOCIAL ASPECTS OF THE MILL 

On certain days and in particular seasons it was not at all unusual to see a 
line of horses and wagons drawn up outside the local mill waiting their turn 
for grinding. At such times there was much conversation among the waiting 
farmers--talk of politics, weather, local news. The location of the millpond 
behind the dam was an attractive place for fishing and swimming, and for 
church and school picnics. In some mills, one floor was occasionally cleared 
off to be used for dancing (Jeane 1979:86-87). Thus, the mill became a 
social center for the community, a place to meet and talk with neighbors and 
to hold community events. 

A boy's first impressions of the mill were obtained when he went along with 
hi s father or older brother on the regul ar tri p to have the grain ground. 
The day when he was entrusted with the responsibility of carrying the family 
meal sack to the mill was an important milestone in a young man's life. 

A central Texas miller (Wimberley 1965:18) has left us this description of a 
family's preparation for the trip to the mill: 

Prepari ng corn for the mi 11 was, in the 01 d days, a usual family 
chore. After the ears of corn had been brought from the field they 
shucked and nubbed (the faulty and insect damaged kernel s were 
removed from the end of the cobs). The remainder of the grain was 
shelled from the cobs and winnowed. This was usually done by 
pouring the grain from one vessel to another, allowing the wind to 
carry away the chaff. It was then sacked and ready for mill ing. 
Filled with shelled corn at home and returned filled with meal, the 
family meal sack made regular round-trips to the mill. The old 
seamless meal sack was made of a coarse woven cotton cloth, white 
with red and blue pin-stripes down either side. It held two 
bushels of shelled corn when filled, and with a single bushel 
halved to the ends, it rode well when thrown across a horse's back. 

The trip to the mill was often a long one, sometimes involving an overnight 
stay before the return trip home. On such occasions the entire family might 
go along. They would attend to numerous errands in town at the same time, 
then camp out at the mi 11 overnight before goi ng home the next day (Jeane 
1979:142, 166). 

THE MILLER 

It was traditional that the miller learned his craft from his father. 
Working around the mill from his youth, he learned the complicated 
engi neeri ng necessary to keep the mi 11 runni ng. He became accustomed to 
handling heavy objects, from sacks of meal to millstones. Physical strength 
and ingenuity were two requirements for the job, which tended to make the 
miller more mentally alert and more independent than others (Reynolds 
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1970:16). He was accomplished in many skills--carpentry, architecture, 
engi neeri ng, basi c mechani cs, and hydraul i cs. In order to understand the 
workings of the mill, he had to master the basic mechanical principles of 
gearing, the lever, the inclined plane, the wedge, the screw, the pulley, and 
the crank (Zimiles and Zimiles 1973:6). Therefore, the miller often was a 
father figure in his community (Jeane 1979:156), respected for his skills and 
his ability to make judgements and decisions. 

A more tragic aspect was the II miller's cough, II a complaint caused by daily 
inhaling the dust in the mill (Reynolds 1970:16). Nineteenth-century 
medicine generally called this ailment lI as thma,1I and knew relatively little 
about its treatment or prevent ion. C. H. Guenther may well have suffered 
from this ailment, at least in the later years of his life. In a letter 
written in 1879 (Hurst n.d.:Letter 46), he tells of his disability, 

I have to put up with a lot on account of thi s asthma . . . I am 
now unable to work very much, but if I can just stay in the mill 
for 3 hours everyday, that suffices and I can supervise everything. 

PREVIOUS ARCHAEOLOGY AT TEXAS MILLS 

To our knowledge only three other extensive archaeological investigations 
have been carri ed out at gri st mi 11 sites in central Texas. At 1 east these 
are the only ones for which publishec reports could be found. 

In 1963-1964, the Texas Archeological Society conducted weekend archaeology 
at the site of Anderson's Mill about 17 miles northwest of Austin in Travis 
County (Durrenberger 1965). The mill was built in the early 1860s and 
abandoned in the 1920s. Little remained of the mill, and there was 
relatively litle archaeological investigation of the mill structure during 
the project. The report concentrated on the artifacts recovered. 

A more intensive investigation was carried out by a Texas Archeological 
Society Field School and Texas Parks and Wildlife Department personnel at the 
Thomas F. McKinney homestead and mill on Onion Creek south of Austin in 1981 
(McEachern and Ralph 1981). Altogether 69 units were excavated at various 
1 ocat ions on the mi 11 site, and the wheel pit was excavated to record the 
turbine at the bottom. No evidence of the mill remains except below surface 
wall bases, the forebay and wheel pit stonework, and the mi 11 race. Iron 
supports for a wooden dam still remain in holes drilled into the bedrock in 
the streambed upstream from the mi 11. Study of thi s report was hel pful in 
understanding the layout of Guenther's mills. 

Between 1975 and 1980, the Texas Parks and Wildlife Department personnel 
conducted research and excavations at the Landmark Inn State Historic Site in 
Castroville (Parsons and Burnett 1984). Included in the investigations was a 
cons i derab 1 e amount of work at the dam, mi 11 race, and mi 11 site of the 
Courand Mill, built in 1854 on the historic site. Detailed recording was 
done of the remaining building and various pieces of equipment still present. 
Since this mill was contemporary with Guenther's operations, there are many 
s i mil arit i es in the deve 1 opmenta 1 changes both mi 11 s underwent, from water 
wheel -to turbine to steam pov.Jer, and from custom grinding to a commercial 
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operation. The Courand Mill differed in that the waterpower was also used to 
run a cotton gin and a lumber mill, whereas the Guenther Mill concentrated 
solely on grain milling. 

A search for additional mills investigated was conducted in the records for 
central Texas counties at the Texas Archeol ogi cal Research Laboratory in 
Austin. The records of counties searched were Bandera, Bexar, Blanco, Comal, 
Gillespie, Guadalupe, Hays, Kendall, Kerr, Medina, and Wilson. Only three 
additional water mills have been recorded and received state numbers. 

The William A. Thompson Dam and Millrace site (41 HY 164) on the San Marcos 
River near San Marcos was recorded by U. Kleinschmidt. The mill was built in 
1850. Only the dam, pond, sluiceway, and water wheel foundation are still 
intact (Howard 1985:2). This site has been nominated to the National 
Register of Historic Places. 

A site survey form (Hall 1977) records a historic mill site (41 KR 130) on a 
terrace above the Guadal upe Ri ver in Kerrvi 11 e. Grant Hall reported at the 
time that only the cut limestone walls of the mill foundation still remained 
in the river bank. 

In July 1984, C. K. Chandler recorded the ruins of the Guadalupe Mills 
(41 KE 90), originally a grist mill and sawmill on the Guadalupe River near 
Sisterdale in Kendall County. Stone walls still present on that site 
represent the lower portions of the mill foundation and wheel pit. 

A. T. Jackson (1971) did a tremendous amount of research into the location 
and description of Texas water mills in preparation for his book, Mills of 
Yesteryear. He found evidence for over 175 mill sin Texas through written 
records and eyewitness accounts (Jackson n.d.:File 3GI15). Judging from the 
few mi 11 sites recorded, it seems probabl e that remains of most of these 
mi 11 s are still present in some form in the ground. A concerted effort 
should be made to locate and record these sites before they are eliminated by 
channelization or development. 
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IV. HISTORY OF GUENTHER'S UPPER MILL 

In order to understand the history of an archaeological site, it is necessary 
to 1 earn somethi ng about the peopl e who have owned the 1 and and· how the 
ownershi p has changed hands over the years. It is al so hel pful t.o know how 
the various owners used and altered the site for their individual purposes. 
In order to present all of this information in a straightforward manner, we 
have chosen to divide this section into two parts. The first part will deal 
specifically with the ownership of the property on which the mill was built 
and the next lot to the north, which now also belongs to the City of San 
Antoni o. The second part wi 11 descri be the hi story and development of 
Guenther's Upper Mill and later uses of the property after the mill ceased to 
operate. 

OWNERSHIP HISTORY 

On April 11, 1793, the King of Spain granted one suerte of land in the Lower 
Labor of Mission San Antonio de Valero to Vicente Amador, Alcalde of San 
Antonio (Spanish Archives Vol. 2:60). Vicente Ferrer Enriques de Amador had 
come to San Antonio from Celaya in 1756 (Chabot 1937:194). 

Amador sold the suerte in 1813 to Senior Alderman Manuel Barrera for $300 
(Spanish Archives Vol. 2:225). Barrera was a Spanish merchant who had come 
to San Antonio from Coahuila (Chabot 1937:99). 

In 1832, John McMullen bought the suerte from Barrera for $160 (BCDR Vol. C-
1:136). At that time McMullen was involved in an empressario contract with 
James McGloin to introduce 200 families into south Texas (Webb Vol. II 
1952:122). In 1844, McMullen sold out his part of the contract to his 
partner, and sold the suerte in question to Thomas J. Devine for $600 (BCDR 
Vol. B-2:306). The money he obtained from these transactions apparently went 
into the new mercantile business he was starting (Webb Vol. 111952:122). 

By the time Thomas J. Devine came to San Antonio in 1842, he had become a 
practicing attorney and had married Helen Ann Elder of La Grange. In quick 
succession Devine became city attorney, then district attorney, and then was 
elected district judge (Chabot 1937:322-324). In 1853, Devine sold to his 
sister-in-law, Caroline Catherine Elder, the "two upper tables" of his suerte 
of land for $1600 (BCDR Vol. 1-1:254). 

By June 1859, Catherine and her husband, Newton A. Mitchell, had subdivided 
their portion of the suerte for development (Fig. 5). Apparently the area 
had become a part of San Antonio by this time, since the plat was drawn up by 
G. Friesleben, city surveyor (Burkholder 1973:9). The Mitchells sold Lots 7, 
8, 9, and 10 of their subdivision to Thomas H. Stribling, a prominent local 
lawyer, for $600 (BCDR Vol. R-l:550). Stribling and his wife then built a 
small, one-story stone house on their newly acquired property. In the same 
year, Newton Mitchell and his wife built their home at 209 Washington Street, 
on a section of land which they had retained. These appear to have been the 
first two houses built in the immediate area. 
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Rising rapidly in the political and social life of San Antonio, the 
Striblings advertised their small homestead for sale six years later in the 
San Antonio Herald (1865): 

House for Sale 

A beautiful house fronting 100 yards on river, opposite the Arsenal 
embracing the falls. It has fine water power, suitable for a mill 
seat. A good stone house on the pl ace. A garden and pl enty of 
shade. 

Judge Stribling 

Carl H. Guenther availed himself of this opportunity to acquire another mill 
site by purchasing the Stribling property for $4250 in October of the same 
year (BCDR Vol. T-2:65). Then in December he purchased the small triangle of 
land between his southern boundary and Arsenal Street (BCDR Vol. U-l:179). 
Meanwhile Guenther, an astute businessman, had sold the Stribling House and 
all the property to the north of the mill site which he did not intend to use 
to Erhard Pentenrider for $3500 (BCDR Vol. U-2:282). In 1875, Pentenrider 
sol d the Stri bl i ng House and property to Hermann Barbeck for $10,000 (BCDR 
Vol. 4:183). The property stayed in the Barbeck family until 1926, when it 
was sold to the City of San Antonio, and the house was demolished. 

Guenther built his new mill on the property to the south, as planned. The 
mill remained in operation until about 1900, after which the property was 
leased to a succession of other business firms. It was sold to the City of 
San Antonio in 1926 in order to allow the elimination of the dam for a flood 
control project. In the process, all the buildings remaining on the Guenther 
property were demolished, including the mill (San Antonio Express 1926). 

The land on which the Stribling House and mill had stood remained in City 
ownership until 1940, when it was sold to Louis and Virginia Theis. They in 
turn sold it almost immediately to Eli and Aileen Goldstein (BCDR Vol. 
1743:360 and Vol. 1763:532), who built a one-story house near the old mill 
site. 

THE GUENTHER MILLS 

Carl Hilmar Guenther, the son of a prosperous merchant of Weissenfels, 
Saxony, left his home and arrived in New York on June 30, 1848. In Germany 
he had been trained as a millwright and had been accepted as a master miller 
by the millwrights guild of Sachsen near Weissenfels in 1844 (Beckmann 
1951:2). 

Guenther supported himself with the skills and talents of his trade, 
travell i ng through the north, the midwest, and eventually down the 
Mississippi to Louisiana. He took a boat from New Orleans to Indianola, then 
walked from there to San Antonio. In a letter dated January 7,1851, from 
San Antonio, he wrote to his father in Germany, 
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I wrote from New Orl eans that soon I might write home for money. 
That time has now arrived, for I want to buy land along some river 
near here as soon as possible and there build a mill (Hurst 
n.d.:Letter 10). 

In mid-March 1851, he purchased 150 acres near Frederi cksburg on Live Oak 
Creek, with a good location for a mill (Hurst n.d.:Letter 11). 

During the next several months the building of the dam and mill progressed. 
The millstones arrived from France and soon he could write home (Hurst 
n.d. : Letter 15), 

With pl easure I can now report that my mi 11 is runni ng . . . the 
machinery runs like a clock. Up to now I have not needed a milling 
engineer, for everything was built by carpenters and cabinet makers 
who worked by my drawings. 

As his business prospered, Guenther invested his profits in the expansion of 
the mill. In 1855, he married Dorethea Pape, the daughter of his neighbor, 
Friedrich Pape. The newlyweds built a house near the mill, where their first 
two children were born, Fritz in 1857 and Arthur in 1859. 

In a letter dated August 22, 1859, to his mother, Guenther wrote, 

Everything's fine with us. Everybody is well and contented. My 
business is middling. But soon I will have strong competition. 
The merchants in Frederi cksburg are buil di ng a mi 11 to run by 
steam. This will hurt my mill during these first years. I had 
already made enquiries about buying a steam engine and mentioned it 
in public to interest farmers in planting more wheat for next year. 
Immediately these merchants who had pledged themselves not to build 
a mill now agreed to combine and together buy a steam mill and the 
building has begun. 

I will not compete with this steam mill, as I figure there is only 
enough bus i ness here for one such mill. So I have decided to 
travel to San Antonio in two days and find a better location for my 
steam and water powered mill. San Antonio has now 10,000 
inhabitants, and only one very meager water mill (Hurst n.d.:Letter 
33) . 

On August 26, 1859, Guenther bought a tract of land for $2500 on a bend of 
the San Antonio River, in an undeveloped area just south of town (Hurst 
n.d.:Letter 35). Depending totally on the support provided by the Live Oak 
Creek mill, the family settled in San Antonio, and the new mill was built 
(Hurst n.d.:Letter 36). By May of the following year, the San Antonio mill 
was running. Probably part of what had drawn Guenther to San Antonio was the 
peri od of prosperi ty the town had experi enced in the early 1850s after 
statehood was achi eved. The area enj oyed good crops and an i nfl ux of new 
settlers (Wangler 1974:11). The Anglo-Americans arriving from the southern 
United States were primari ly stockmen who grew enough corn to feed thei r 
families. The Europeans from Alsace and Germany, however, were primarily 
farmers and planted wheat as well. Between the two groups, there was plenty 
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of custom grinding at first, as long as the rains came in the proper season. 
In times of drought, the miller suffered along with the farmers. 

In mid-January 1861, Guenther wrote his mother, 

The Live Oak Mill was sold to my father-in-law for $4,000.00 . 
My business is doing right well and we now feel settled again and 
have the feeling of home once more (Hurst n.d.:Letter 38). 

Guenther's mi 11 i ng bus i ness prospered, servi ng farmers throughout the area 
and from as far away as Castroville (Beckmann 1951:6) and Pleasanton. John 
M. Doak (Lauderdale and Doak 1936:2), who spent his boyhood in Pleasanton, 
described how his family "would take the corn to the old Guenther Mill in San 
Antonio. We would pay Mr. Guenther for grinding and then we would buy a 
1 ittle flour. After that we would have flour bread occasionally." 

Guenther continued to operate throughout the Civil War and expanded the mill 
further, prudently investing his profits in improvements and new machinery. 
It was probably the undependable south Texas weather, along with his natural 
ambit ion, that persuaded C. H. Guenther to expand into a merchant mi 11 i ng 
operation. It was not long before he was importing ox cart loads of wheat 
(Beckmann 1951:6) to make flour for sale to the general public. 

By 1865, the mill was operating at full capacity, yet there was need for more 
milling services for the growing town. In order to obtain adequate power, it 
would be necessary to find an additional mill site (Beckmann 1951:7). It was 
at this time that Judge Stribling decided to sell his property, which 
included the next waterfall upstream from Guenther's mill. Guenther bought 
the property, as descri bed previ ously, and began pl anni ng hi s New or Upper 
Mill. As he gathered his resources, Guenther planned methodically the best 
way to layout the mill so as to get the best use of the site. Part of his 
careful planning is reflected in the deed drawn up when he sold the unneeded 
land to Pentenrider (BCDR Vol. U-2:282): 

. . . as there is a fall in the Ri ver on that part of the 1 and 
purchased of Stribling and wife which I have not conveyed to 
Pentenrider and which I intend to use for the purpose of running a 
mill, I reserve the right to raise the water six inches above its 
present level by filling up the fissures or open places in the 
rocks which form the natural dam so as to make the whole dam on a 
level with the highest points of said rocks. 

The re 1 at i ve 1 y small size and the contours of the property 1 i mited the 
choices for placement of the mill in relation to its dam. Guenther laid out 
his new mill at the east end of the dam, so that the water could be either 
taken directly· into the forebay by opening the head gate, or diverted 
downstream over a spillway in the dam when the wheel was not in operation. 
To judge by 1 ater photographs, he bui It the dam in the manner he had 
described in the Pentenrider deed, raising the water behind it only slightly 
above the original level. We have no records on the construction of the 
mill, but woul d suppose that Guenther's tra i ni ng as a mi 11 wri ght pl us hi s 
experi ence gave him the sel f-confidence to design the new mill without the 
aid of a milling engineer, as he had done at Live Oak Creek. There were by 
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this time experienced 'carpenters and cabinetmakers in San Antonio who could 
build the mill and fabricate.the needed equipment from Guenther!s plans and' 
spec ifi cat ions. 

The mill went into operation in 1868 with an undershot wheel .. (Gould 1882:85). 
The mill foundations were of cut limestone set solidly in lime mortar. The 
stone wall s extended up to the 1 eve 1 of the fi rst or main fl oor of the 
structure. Above this was a one and one-half story frame building that 
conta i ned the mill; ng mach i nery (Fi g. 6). Before long, a bran room was adde(.,·. 
across the north wall of the mill, and a warehouse/offi ce buil di ng was 
constructed next to Washington Street (Fig. 7). 

The 1870s started well for the Guenther family. There were now seven chil­
dren in the family, four boys and three girls (United States Department of 
the Interior, Office of the Census 1870). The two eldest sons were appar­
ently following in their father's footsteps in the traditional manner. In 
1879, the fi rm became C. H: 'Guenth'er &. Sons, each of the boys assumi ng an 
official place in the business although they were both in their early 
twenties. ' , 

G,uenther's mills had' become well-known as places for recreation as well as 
business. Near the Upper Mill was a favorite swimming hole for the neighbor­
hood boys (James 1938:43). Numerous picnics were held on the banks of the 
river at the mills, sometimes with singing and fireworks (Chabot 1937:378). 

Whereas there had been only a few houses in the vicinity when the Upper Mill 
was built, the 1870s saw th~ b~ginning of development in,what is today called 
the King William area. The land between the river and South Alamo Street 
north of the Lower Mill was about to become a fashionable place to live 
(Burkholder 1973:10). Directl.y ·across the river from the Upper Mill, the 
United States Arsenal was building additional stone buildings and landscaping 
its grounds (Fox 1986:4). ' 

Despite a severe drought from 1878 to 1879 (Farris 1985:xiv), Guenther's 
mills continued to prosper. This was partly due to the arrival of the first 
railroad in San Antonio in 1876, which allowed bulk shipments of wheat and 
fl our at an economi cal rate (Beckmann 1951: 7). Thi s expanded both the area 
from which grain could be obtained and the markets to which flour and other 
mill i ng products coul d be sent. A new mill was built at the Lower Mill 
strictly to produce flour on a commercial basis. The flour was handled and 
distributed from the Upper Mill, as it was more convenient to San Antonio 
customers (San Antonio Herald, May 29, 1878, quoted in EVerett 1975:134). 

An 1882 account (Gould 1882:85) described the Upper Mill as being powered by 
a 30-horsepower undershot water wheel which operated three pair of stones. 
The capacity of the mill was estimated to be 20 barrels of flour and 250 
bushels of corn in 24 hours. However, in a letter written January 29, 1883 
(Hurst n.d.:Letter 48), Guenther reports, 

During the last two years, our mills have not earned anything. We 
increased the capacity considerably, bought the newest machinery, 
ran everything on a strictly business basis" but nothing helped, 
because for 2 years West Texas has had no wheat crop. We had to 
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shi p our wheat in from 2 to 500 mil es. So there was no profit 
after the wages had been paid. 

Evidently the arrival of the railroad lines had not completelY solved 
Guenther's problems of supply, despite a rapid growth of population in the 
San Antonio area. Competition in the milling business would also have played 
a part in his problems at this time. When he first came to San Antonio in 
1859, his only real competition was the Lewis Mill in downtown San Antonio 
(Table 1). This mill had been in operation since about 1845 and was out of 
date and inefficient. However, in 1860 the Laux Mill was built just upstream 
from the Lewis Mill and became a major competitor for the San Antonio market. 
In 1880 not only was the Laux Mill still competing, but two other mills were 
in operation or just starting. Throughout this time, other smaller mills 
were operating on the north and south fringes of the San Antonio market area. 
These appear to have been custom mills of comparatively small capacity. 

In 1880, Guenther had acqui red a turbi ne that was no longer needed at the 
Water Works in Brackenridge Park (San Antonio Express 1926). Sometime 
afterwards he installed the turbine at the Upper Mill, in place of the water 
wheel. The 1888 Sanborn insurance map indicates a water wheel at the Upper 
Mill (Fig. 7), yet a photograph of the mill made about that same time shows 
the frame supporting the turbine in place (Fig. 8). Perhaps the renovation 
took place just after the research was done for the map. 

A description of Guenther's mills in 1887 (Morrison 1887:132) reports that 
they employed 20 hands and six teams of horses haul ing flour, meal, and 
grain. The total capacity of the two mills was 120 barrels of flour and 400 
bushels of cornmeal per day. The San Antonio and Aransas Pass Railroad had a 
depot at the Lower Mill. The Lower Mill, "equipped with full roller 
process," manufactured only flour, while rye flour and cornmeal were produced 
at the Upper Mi 11 . The offi ces of the bus i ness were at the Upper Mi 11 at 
this time. By 1896 (Fig. 9), a frame building had been constructed for an 
offi ce at the south end of the Upper Mi 11 property. Perhaps one of the 
earliest attempts by a commercial establishment to fit into a residential 
setting, the office closely resembled houses being built in the area at that 
time. 

The installation of a steam engine at the Lower Mill (Beckmann 1951:8) in 
1894 was a major step away from dependence on the flow of the river, which 
was becoming unreliable due to the numerous demands of the rapidly developing 
town. This was also the year that Arthur Guenther left the firm, signing 
over his share to his brother, Fritz (BCDR Vol. 137:181). The untimely death 
of Fritz Guenther in 1897 brought about a major reorganization. The youngest 
Guenther son, Erhard, came into the business in 1898, and the firm became 
C. H. Guenther & Sons, known now as the Pi oneer Flour Mi 11 s (Beckmann 
1951:44). 

Evi dently the Upper Mi 11 ceased gri ndi ng about 1900, as that was the fi rst 
year it was not listed in the San Antonio City Directory_ After the death of 
Carl H. Guenther in 1902, Erhard became president of Pi oneer Flour Mill s 
(Beckmann 1951:48). Soon after this, the Upper Mill was leased to the San 
Antonio Macaroni Factory (Appler 1903-1904). The mill buildings were used as 
the basis for the factor'Y, with a number of additions, including a two-story 
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TABLE 1. MILLS IN SAN ANTONIO IN THE 19TH CENTURY 

Mills 

Higginbotham/Kerr 
Built 1842, ceased 1866 
(Scurlock et al. 1976:229, 233) 

San Juan Mill 
Built 1884-1885 by F. E. Grothaus; operated 
until 1930 (Scurlock et al. 1976:114, 121) 

Mission (Berg) 
1879-1888 (Scurlock et al. 1976:235, 238) 

Guenther, Lower 
Built 1859, still operating (see text) 

Guenther, Upper 
Built 1868, ceased 1900 (see text) 

L(~wi s/Beyer 
Built 1849 (Chabot 1937:330), ceased 
operation because of lowering of dam 1869 
(Corner 1890:43), rebuilt 1880 (City 
Directory 1881-1882), last mentioned in 
City Directory (1887-1888) 

Laux 
Built 1860 (Southern Moving and Storage 
Co. 1970), last mentioned in City 
Directory (1881-1882) 

Il.lamo 
Built 1872 (Land and Thompson 1885: 
123), last mentioned in City Directory 
(1887-1888) 

l.iberty 
Built 1892 (City Directory 1892-1893), 
Arthur Guenther became partner 1895 
(City Directory 1895-1896), 1901+ 
still running 

Location 

Berg's Mill 
Community 

Berg's Mill 
Community 

Berg's Mill 
Community 

South of 
town 

South of 
town 

Downtown 

Downtown 

North of 
town 

West of 
town 
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Fi gure 9. Sanborn's Insurance Map of 1896. Taken from Sanborn Map and 
Publishing Company, Ltd. (1896). 
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warehouse and a two-story building to be used for air-drying the pasta (Fig. 
10). Apparently the machinery in the factory was powered by the mill 
turbine, at least in 1904 when the Sanborn insurance map was drawn. However, 
a steam boil er with 15-foot chimney and a 25-horsepower engi ne had been 
installed in a small room north of the old bran room on the mill building. 
These were probably soon thereafter put to use. 

When the San Antonio Macaroni Factory moved to a new plant in 1910, the old 
mill property was leased to the Reigler Creamery Company (Fig. 11). The mill 
building was used as a repair and storage room, and the former bran room was 
enlarged to nearly the size of the mill. The addition was all iron clad. It 
contained the steam boiler, now with a four-foot chimney, and a 20-horsepower 
engine. The warehouse, parallel to Washington Street, was once again 
modified. The open platform area was enclosed for an ice house. 

Maps and city directories indicate that the property stood vacant from 1915 
unt il 1924, when it housed Walter Froehner' s Garage. At some poi nt duri ng 
this time all the additions along Washington Street had been razed, leaving 
only the mill and the addition on the north (Sanborn Map and Publishing 
Company, Ltd. 1924). In 1926, the John W. Kirk Garage leased the property 
briefly until it was sold that same year to the City of San Antonio. 

The sale of the Upper Mill property to the City was the result of the flood 
control study of the San Antonio River done by Metcalf and Eddy in 1920, in 
which they recommended the demolition of both of Guenther's milldams (Metcalf 
and Eddy 1920:24). The demolition of the dam required the removal of the 
Upper Mill as well, since the building's west wall stood over the falls in 
the river channel, and the dam and mill were structurally interrelated (see 
Fig. 2). A newspaper article written at the time described the demolition 
(San Antonio Express 1926) and told of the history of the turbine that was 
evidently still present in the mill at the time. The article also includes 
what is probably the 1 ast photograph of the mi 11 before it was razed (Fi g. 
12), and one of the site after the mill came down. 

The property stayed in City ownership until 1940, at which time it and the 
original Stribling property were conveyed in two parcels to Louis and 
Virginia Theis, who immediately sold the properties to Eli and Aileen 
Goldstein (as mentioned previously). Around 1950, the Goldsteins built a 
house near the old mill site. The Goldstein property was acquired by the San 
Antonio River Authority on November 14, 1980 (Dorian French, personal 
communication). The house was razed in preparation for the current project. 
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Figure 10. Sanborn's Insurance Map of 1904. Taken from Sanborn Map and 
Publishing Company, Ltd. (1904). 
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v. ARCHAEOLOGY AT THE MILL SITE 

During 1981, the entire project area on either bank of the river from Nueva 
Street on the north to Johnson Street on the south was examined by surface 
survey and selected shovel tests. Due to severe erosion and t~ the 
channel ization of the river in 1926, no cultural resources were found that 
would be affected or endangered by the flood control project. 

Prior to undertaking the field survey a thorough archival search was made. 
This included an examination of deed records and property sales, the Sanborn 
insurance maps of 1889, 1904, 1917, 1935, and 1952, and the Koch maps of 1873 
and 1886. In addi t ion, records of the Daughters of the Republ i c of Texas 
Research Library and the San Antonio Conservation Society Library were 
searched. The results indicated that no significant structures had been 
located within the survey area and that all extant structures dated to after 
the turn of the century and were of no particular architectural significance. 

SURFACE SURVEY AND SHOVEL TESTS 

A walking survey of the entire area of Unit 8-3-2 was conducted by two Center 
staff archaeologists on various days during May 1981. The area, bounded by 
Nueva Street on the north and Johnson Street on the south (Fi g. 1), was 
examined as closely as overgrowth would permit, and shovel tests were 
conducted as seemed appropri ate. The fo 11 owi ng is a descri pt i on of the 
right-of-way as encountered. 

Nueva Street to Toile Road and Woodward Place: From the Nueva Street bridge 
south the first 40 to 50 feet were enclosed in the high concrete embankment 
of the spillway for flood gate Number 5 which holds the river at the proper 
level for the Riverwalk area, some 10 to 15 feet higher than the lower river 
to the south. Below the spillway, the banks of the river were deeply eroded, 
exposing grayish black soil and rubble overlying yellowish gravels. Below 
this eroded zone, the river on either side shelved out into terraces 
approximately five feet above normal river level. On the east bank the 
terrace was less wide, heavily overgrown with brush and numerous large trees, 
cottonwood, hackberry, willow, and chinaberry predominating. On the elevated 
street level, above the river, the frontage is completely enclosed by chain­
link fence. 

The first portion of the block was occupied by an Allright parking lot, a 
1 evel bl acktop surface. The next portion was covered by the Hermann Sons 
parking lot, also blacktop, some four feet lower than the first. Next to the 
parking lot was the Jordan Ford complex of parking lots and service 
facilities. The Koch (1873, 1886) maps of this area indicate the presence of 
approximately three structures near the river in 1873, and seven in 1886. 
The west terrace, about twice as wide as the east terrace, was again heavily 
overgrown, with hop, walnut, pomegranate, and hackberry trees predominating. 
There was also an extremely dense undergrowth of giant and native cane 
covering the entire river bank. Again the high street level portion was 
enclosed by chain-link fence backed by parking lots extending to the last lot 
facing on Woodward Place. The house occupying that lot (125 Woodward Place), 
a two-story wood frame home with standing seam metal roof, appeared to have 
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been constructed in the 1920s or 1930s. There were no structures indicated 
in this area in either the 1873 or 1886 Koch maps. 

Woodward Street to Gu; 1 beau Street: The home at 126 Woodward Pl ace had 
al ready been razed at the time of the survey, and the foundati on had been 
removed to a depth of four feet. No evi dence of previ ous occupation or 
structures was evident. The house fronting Guilbeau Street (337) was an 
antebellum style frame with two-story Corinthian columns in front, again 
appeari ng to have been constructed shortly after the turn of the century. 
The ri ver banks were again graced with several 1 arge wal nut and chi naberry 
trees and dense underbrush. 

Guil beau Street to Durango Boul evard: The four houses faci ng Aubry Street 
were all frame with standing seam metal roofs. All appeared to date to the 
early 1900s. The few standing structures behind the houses seemed to be 
contemporary with the houses. The dense growth along the ri ver cont i nued, 
the trees heavily festooned with wild grape vines. No structures were 
visible here in either the 1873 or 1886 Koch map. 

Toil e Road to Durango Boul evard: The area from Toil e Road to Durango 
Boulevard, occupied by KWEX-TV, was recent fill, created by the river 
channelization of the 1920s when the river bend above the King William area 
was straightened. The bank was reinforced with wooden and concrete 
barricades. Under the Durango Boulevard bridge there were two rows of wooden 
pilings visible in the riverbed. Their purpose is unknown, since the 
Martinez Street bridge (ca. 1930) which it replaced, was a single span of 
reinforced concrete. The Koch maps of 1873 and 1886 indicate that three to 
five buildings once stood in this area. 

Durango B'oul evard to Wash; ngton Street: The east bank of the ri ver was a 
wide terrace covered with a low growth of Johnson grass, Queen Anne's lace, 
and numerous annuals; a sloping bank rose rather sharply to the rear lot 
1 ines of the houses on Washington Street, primarily created by the 1926 
channelization. The northwest corner of the Oge lot (209 Washington Street) 
will be affected by the project, but this is recent fill. Behind the house, 
a modern wrought iron gazebo may be within the temporary·right-of-way. Next 
to this lot is situated the Blersch/Watson house (213 Washington Street), one 
of the oldest homes in the area (Burkholder 1973:70). A portion of the back 
yard is banked by cut limestone blocks and is approximately two feet higher 
than the present grade of the surroundi ng lots. The apparent age of the 
blocks and recent landscaping practices suggest that a portion of the lot is 
original surface level, and the adjacent areas have been sloped. Skipping 
the site of Guenther's Upper Mill, which will be described elsewhere, we 
moved to the Arsenal Street bridge. It was noted that the foundation blocks 
of cut limestone for the first iron bridge of 1880 were partially in place in 
the bank and extending into the river. This bridge was replaced by the 
present bridge constructed in 1928. 

Durango Boulevard to Arsenal Street: The wide west bank terrace, completely 
covered with a dense growth of high grass, native and giant cane, and willow 
trees, extends back to a high concrete retaining wall topped by a six-foot 
chain-link fence.' Beyond this were the blacktop, crushed stone, and concrete 
parking lots of the former Arsenal. Several test corings were examined i but 
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no cultural debris was observed. According to photographic evidence, this was 
a gentle, sloping bank used as pastureland from ca. 1880 to 1920. Therefore 
the high embankment is most likely a result of post-1926 construction. There 
are no structures indicated other than the Arsenal building in 1873, but by 
1886 a house and outbuildings are shown facing on Dwyer Street (Koch 1,l373 , 
1886). 

Wash; ngton Street to Johnson Street: The east bank terrace continued, 1 ess 
densely covered, almost to Johnson Street, where the concrete retaining wall 
of the river channelization was again encquntered. Several partially exposed 
stones observed prompted four shovel tests to a depth of six inches in the 
south portion of this area, but all were either isolated stones or recent 
fill. However, when the river level was lowered for excavation at Guenther's 
Upper Mi 11, cut 1 i mestone foundat ions were exposed at the water 1 i ne just 
south of the bridge. They may be associated with a structure which appeared 
in this general area on the 1873 map by Koch (1873), but had disappeared by 
1886 (Koch 1886). 

Disposal Area: The designated disposal area and haul road were examined 
extensively, and 10 shovel tests were conducted to a depth of eight inches. 
Archival research revealed that the lower basin is the bed of the old river 
channel prior to diversion and previous fill episodes. The area is heavily 
strewn with cut limestone block and other construction materials from 
structures apparently dating from the late 1800s until the mid-20th century. 
There appears to be a minimum of six feet or more of previous fill. No areas 
of historical significance were recorded. If fill is limited to the 
designated limits, and proper access limitation to the haul road is observed, 
no impact to prehistoric or historic resources should result. 

PRELIMINARY WORK AT THE MILL SITE 

Work on the mill structure was divided into several operations. First, the 
visible structure in the riverbed was totally recorded as found, and 
excavat i on was done to exami ne the structure buri ed in the bank. Then all 
the loose stones that had fallen into the forebay and wheel pit and the area 
directly surrounding were removed, and the uncovered area was recorded again. 
All of the mill structure in the river channel was then removed and stored on 
the upper terrace. And finally, the west wall of the wheel pit was rebuilt 
in the newly constructed river channel. 

When the archaeological crew arrived on the site, the Goldstein House had 
been demo 1 i shed and removed. The upper terrace was an open, grassy area 
under large trees (Fig. 13,b). The river bank was covered with a thick 
growth of weeds and vines. Species of vegetation noted on the site included 
pecan, elm, live oak, black walnut, chinaberry, willow, hackberry, fruitless 
mulberry, fig, papaya, giant cane, bamboo, ice weed, and various grasses and 
vi nes. The slope below the upper terrace was cl eared by the crew for a 
distance of approximately 100 feet along the bank in the area where the mill 
structure was estimated to 1 ie. The west foundation wall of the mill was 
represented by a low stone wall about 15 feet from the bank, and traces of 
other walls were visible in among the loose stones and in the river trash 
that had accumulated on the site (Fig. 13,a). There was no trace of the 
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a 

b 
Figure 13. The Mill Site at the Start of Investigations. a, looking 
south toward Arsenal Street bridge; b, looking north toward downtown San 
Antonio. 

38 



CHANNEL IMPROVEMENT / Archaeology 

related mill structures on the upper terrace. It was anticipated that quite 
a bit of fill had been hauled in to cover the site at some time in the past, 
perhaps in connection with the building and landscaping of the Goldstein 
House in the 1950s. 

The Upper Mi 11 was constructed ca. 1868 and remained in remarkably good' 
condition until it was razed in 1926. The walls of the river or basement 
level were built of cut limestone blocks, and contained the forebay and wheel 
pit on the west side. There was probably at least a partial basement on the 
east side, since openings are visible in photographs of the south foundation 
wall (see Figs. 6 and 8). 

About four feet of the west wall of the mill structure was still standing in 
the riverbed. The bases of the north and east walls of the forebay/wheel pit 
and the dividing wall between them were also preserved. The water in the 
river was low, and glimpses of some sort of wooden structure could be seen in 
the bottom of the wheel pit beneath a jumbl e of loose cut 1 imestone and 
rubble. 

It should be mentioned here that the level of the water in the river varied 
from day to day depending upon the management of the control gates upstream. 
This was brought home to the crew rather forcefully one day when they looked 
up from their work to see a wall of water approaching, the result of the 
operator opening a control gate. For this reason it was important to keep in 
close communication with the persons in charge of this operation. (The 
control of the river gates is necessary to monitor the level of the river 
within the Riverwalk area in downtown San Antonio.) The field work had to 
be planned around the resultant necessary flooding of the lower terrace after 
a significant rain when water must be let out to avoid flooding in the town. 

THE MILL EXCAVATIONS 

After the bank had been cleared of brush, excavation units were laid out so 
as to locate and exami ne the corners of the mi 11 i tse 1 f and the bran room 
that stood against its north wall (Fig. 14). These were extended as needed 
to obtain information on the construction of the foundation and its present 
condition. Since there had been some discussion about rebuilding the mill in 
the future, observations were carefully recorded for possible use by 
architects and/or engineers. 

Unit 1 

Unit 1 was a 50- by 50-inch test excavation to locate the foundation of the 
south wall of the mill and to study the strat i graphy of the depos its that 
overlaid it. A three-inch layer of dense black clay containing contemporary 
plastic and aluminum artifacts comprised Layer 1. The second layer varied 
from seven to nine inches in depth. It was a dark brown clay containing 
grave 1 s, cut nail s, and recent coi ns. Layer 3 was three to ni ne inches of 
brown clay with yellow gravels, cut nails, and an iron spike. At the bottom 
of this layer, a wall of rubble stone was found, lying north-south along the 
east side of the unit. Approximately 20 inches of the wall extended into the 
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unit. Then the soil to the west of the rubble stone foundation was removed 
as Layer 4. This consisted of dark brown clay with pebbles. At 18 inches 
below the top of Layer 4, the cut stone south wall was encountered, running 
east-west. The wall appeared to end near the west edge of the unit,' but when 
the unit was extended 25 inches west to the edge of the bank and Layer 4 was 
excavated 18 inches deeper, the wall was found to extend to the bank and 
corner there, going north. The wall was 20 inches wide. Beneath Layer 4 was • 
a hard-packed brown clay, Layer 5, that was found to be the original, sterile 
soil into which the mill foundation was built. 

Layers 1 and 2 appear to have been fi 11, ei ther brought in from another 
location to cover the site or washed in by flooding. Layer 3 was deposited 
during or soon after demolition, being in and around foundation remnants and 
partially filling the space between the rubble stone wall and the east wall 
of the wheel pit. Layer 4 was the initial deposit over the mill remains 
during demolition. It contained glass and metal debris that was probably 
related to the mill. 

Area A 

A 30- by 120-inch unit south of Unit 1 and extending east from the river bank 
was designated Area A. Early photographs of the mill show a terraced stone 
retaining structure along the south face of the mill (Fig. 6). This area was 
cleared to see if any of the structure remained. 

The fill (Layers 1 and 2) was shoveled off. The remains of the foundation 
for the lowest terrace step of the retai ni ng structure were found south of 
and eight inches lower than the top of the mill's south foundation. The cut 
stone terrace at the edge of the river bank extended an additional nine feet 
to the south. For the fi rst 40 inches east of the edge of the bank the 
terrace was made up of three courses of stone with a total depth of 32 
inches. The remainder consisted of one course six inches in depth (below the 
water 1 i ne in Fig. 12). The west face of the terrace structure had a 1 ayer 
of Portland cement. The structure was bounded on its south edge by traces of 
a wooden fence or retaining wall. 

The fence traces consi sted of several sl ightly overl apping wooden pl anks. 
The bottom edges of the planks closest to the retaining structure were 12 
inches deeper than the bottom of the stone structure. The fence followed the 
contour of the bottom stone of the retaining structure, going east into the 
bank. 

Several of the planks were tapered to a point, probably indicating they were 
hammered or driven into place. They penetrated an eight-inch layer of brown 
clay with cobbles and were embedded in the layer of gray clay below it. 
Several of the planks had cut nails driven through them and bent upward on 
the backs of the boards. No fence posts or rails were found in association 
with the planks, which may indicate that the planks had been previously used 
elsewhere. 

The fence appears to be fragments of a board retaining wall that ran parallel 
to the south face of the first level of the stone retaining structure, An 

41 



CHANNEL IMPROVEMENT / Archaeo7ogy 

early photograph also shows the top edge of a wooden retaining wall visible 
along the bank for approximately another 100 feet south of the stone-terraced 
structure. The wooden wall probably served to prevent undermining of the 
bank in front of the terrace by turbulence from the turbine, and was similar 
in construction to the row of planks found across the forebay. This sort of 
plank construction was customary to prevent undermining of mill structures. 

Area B 

An area 75 by 200 feet north of Unit 1 was designated Area B (Fig. 15,a,b). 
The purpose of th is un i t was to expose and fo 11 ow the top of the east 
foundation of the forebayjwheel pit and that of the foundation parallel to it 
on the east. The fill was removed across this area in a single operation. 

Beginning at the inner face of the south foundation wall and running for 16 
feet ei ght inches to the north, the easternmost wall was constructed of 
random-sized 1 imestone and sandy mortar with several patches of Portl and 
cement. The foundation at its north end turned west and butted against the 
forebayjwheel pit wall. 

A base for machinery or gearing was found within the space outl ined by the 
wall. The base's west edge sloped eight inches upward from south to north 
and from northwest to northeast. It was constructed of limestone blocks and 
sandy mortar. Portions of its surface were plastered with Portland cement, 
and metal fasteners were anchored into the masonry. There were traces of a 
cement 1 ip on its north wall and a 12-inch-wide concrete-reinforced rubble 
limestone wall along its south edge which was 15 inches higher at its west 
end than at the east wall. The south wall of the machinery base was probably 
higher before demolition of the mill. The brown sterile soil adjacent to 
this wall was left in place for support (Layer 5 in Unit 1). 

The machinery base was probably originally the location of the gearing for 
transfer of power from the hori zontal shaft of the water wheel to the 
vertical spindle that drove the millstones (see Fig. 4). When the turbine 
was installed, it would no longer have been used. 

Unit 2 

Unit 2 was a 50- by 50-inch unit placed to test for the northwest corner of 
the mill and the west foundation of the bran room. It was on the alignment 
of the north wall that extended into the river channel (Fig. 14). 

Layer 1 consisting of dark brown clay fill was shoveled out. Layer 2 was a 
gray white sterile clay containing pebbles. Ten inches from the east face of 
the unit, a slight change in color was observed. A 20-inch square shovel 
test in the southwest quadrant hit sterile caliche 10 inches below the top of 
Layer 2. An additional eight inches, Layer 3, was removed but no wall was 
found. 
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a 

b 
Figure 15. Views of Area B. a, looking south; b, close-up of machinery 
area looking east. 
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Unit 4 

Unit 4 was a test trench running eastward from the point where the north 
foundation wall disappeared into the bank, to the west of Unit 2. It was 40 
inches wide and approximately nine feet long. 

The dark brown fill, Layer 1, was shoveled out." It varied in depth from 18 
inches to 20 inches. Layer 2 consisted of gray white clay with pebbles and 
random pi eces of 1 i mestone. Except for the 1 i mestone fragments, it was the 
same soil designated Layer 2 in Unit 2. The north foundation was found two 
to four inches below the surface of this layer. Layer 2 was found to be 12 
inches deep, below was white caliche, Layer 3. Twenty-two inches of Layer 3 
were removed, taking it to a depth of six inches below the top of the north 
wall foundation. The foundation was set into a footing trench 40 inches wide 
and 22 inches deep, which had been dug into the caliche, then refilled with 
the same material. No artifacts were found in the footing trench. 

The north wall foundation (Fig. 16,a) ran west for seven feet beyond its 
junction with the east foundation of the forebay/wheel pit wall. The surface 
of the north wall was uneven, and there were deep scrape marks on several of 
the stones. The bottom of the foundation of the forebay was set much deeper 
into the ground than that of the structure to the east. No trace was found 
of the bran room foundation. 

Unit 3 

Unit 3 was a 50-inch square set on the most probable alignment of the bran 
room's west wall . The dark brown fill , Layer 1 , was shovel e d off. 
Contemporary artifacts were mixed throughout this fill. Layer 2, the same 
white gray clay with pebbles encountered in Units 2 and 4, varied in 
thickness from 6 to 13 inches. Its "top surface was fairly level; its bottom 
surface was lower on the west side of the unit. The change in level matched 
the alignment of a bulldozer cut noted in Layer 2 of Unit 2 and in Area B. 
No evidence of a structure was found in this layer. Excavation continued in 
the west half of the unit. Layer 3 was a mixture of light gray to gray white 
clay with a heavy concentration of concretions. Twelve inches of this was 
removed, but no structural remains were found. 

Apparently the west wall foundation of the bran room, like that of the north 
wall of the mill, was not set as deeply into the ground as the section which 
housed the forebay and wheel pit. It was probably removed duri ng the 1926 
demol ition. 

Unit 5 

Unit 5 was placed to test for the southeast corner of the mill and the 
retaining wall that butted against it. It was begun as a 50-inch square, but 
soon expanded into a 100- inch-square unit. Not all areas of the unit were 
excavated to the same depth, due to numerous large stones encountered during 
excavation (Fig. 16,b). 
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Layer 1, the dark brown clay fill, was shoveled out. Its depth varied from 
45 inches to 74 inches in a slope downward from northeast to southwest. The 
upper third of this layer was a mixture of demolition debris and construction 
materials from the 1950s house. The rest of the deposit contained cinders, 
ceramics, glass, metal scrap, and random cut stone blocks, possibly from the 
mill demolition. 

At a depth of 45 inches below the present surface, the east foundation wall 
was uncovered. It began in the northeast corner of the unit and continued 
along the east wall of the unit for three feet, then ended abruptly. We 
continued excavating, encountered it again at a depth of 74 inches, and 
followed it to the southeast corner. From this corner, the wall continued 
west for 90 inches, where it ended ina jagged edge. The soil between the 
top of the first foundation uncovered and the top of the wall where it was 
found again to the south was arbitrarily called Layer 2, although there was 
no visible difference in color or texture from that of Layer 1. 

To test for the joint with the retaining wall, an area between the southeast 
corner of the mi 11 and the southeast corner of the unit was excavated to a 
depth of 24 inches. Soil from this area was designated Level 3. This soil 
was a sticky brown clay with sand and gravel, containing a mixture of glass, 
tin scrap, cut and wire nails. When no structure was found within the first 
two feet, the excavation was abandoned for more important work. 

Layer 4, a 30- by 40- inch area at the inner corner of the foundation, was 
excavated to the depth of the bottom of the east and south foundation walls. 
Work was hampered by the amount of cut stone debri s present in the fi 11 . 
This debris stopped at a six-inch layer of smooth gray clay with a surface of 
black clay and sandy mortar. Below this clay layer was a band of ash and 
cinders varying from one-half to two inches in thickness, overlying a six­
inch layer of brown clay with limestone, river cobbles, and pebbles. Below 
this was the dark brown sterile clay, with pebbles, mortar, and bits of cut 
limestone embedded in its surface (Fig. 17). The wall was set in a footing 
trench dug through thi s surface. The trench extended 10 inches from the 
inner face of the wall. 

The remaining east foundation wall was 24 inches wide and nine feet high, and 
was constructed of limestone and sandy lime mortar. The upper three feet of 
this wall was of regular coursed ashlar; the next two feet below were coursed 
but with random sized and shaped stones. The final four feet were of random 
rubble construction. At the interface between the two latter courses of 
wall, there was a limestone ledge. This ledge protruded from the wall eight 
inches and was eight inches thick. 

The south foundation wall was 20 inches wide and seven feet high, including 
an 18-inch footing. This wall had a similar limestone ledge beginning 38 
inches from the southeast corner. The ledge was in alignment with the one on 
the east foundation. 

46 



UNEXCAVATED 

LIMESTONE 

'9 
LIMESTONE 10 

WALL 

LEDGE 

15 

FOOTING 
STONE 

---------

13 

14 

16 

17 

CHANNEL IMPROVEMENT / Archaeo7ogy 

6_ ... ,.3 -;.0 .. J6"1IIIIIIIIIi12 rI". 
INCHES 

I. DARK BROWN CLAY FILL 

2. GRAY BLACK CLAY 

3. CRUSHED METAL 

4. METAL PIPE 

5. GRAY CLAY 

6. DARK BROWN CLAY 

7. TAN SANDY LOAM WITH MORTAR 

B.SAND, PEBBLES, AND MORTAR 

9. BLACK CLAY 

10. SMOOTH GRAY CLAY 

" • GRITTY ASH AND CINDERS 

12. RUST BROWN LOAM 

13. BLACK CLAY 

14. BROWN CLAY WITH COBBLES 

15. RED BROWN CLAY 

16. BROWN CLAY 

17. STERILE BROWN BLACK CLAY 

Figure 17. West Wall Profile of Unit 5. 
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Unit 7 

Unit 7, a 50- by 175-inch unit, was placed so that the most probable location 
of the northeast corner of the mill fell within the east edge of the unit. A 
35- by 45-inch extension was added to its southern edge. 

Layer 1 was removed following the slope of the hillside (Fig. 18). This was 
the same dark brown clay found in other units in this area. The northeast 
corner of the mill was found 65 inches from the east edge of the unit. The 
foundation in this area was built of large limestone chunks and yellow 
mortar; unlike the foundations seen in Unit 5, it had no cut limestone 
courses. The foundation was 24 inches wide. 

The north wall stepped down irregularly to the west (Fig. 18), ending in a 
broken face four inches from the west edge of the unit. At 29 inches below 
the top of the wall, there was an irregular surface of large limestone rubble 
and yellow mortar. This surface extended to the south for approximately 24 
inches, ending five inches inside the south edge of the unit. The surface 
extended out of the unit toward the east and stopped four inches inside the 
west edge of the unit. 

From the northeast corner of the mill extending north out of the unit was a 
less substantial foundation of limestone rubble and yellow mortar. This 
foundation had a depth of four inches and decreased in width from 16 inches 
at the wa 11 to 13 inches at the north edge of the uni t. There was no 
evidence of a footing trench. This appears to be the bran room foundation. 

Twenty-two inches east of the face of these foundations was a second wall of 
cut 1 i mestone and gray mortar 10 inches wi de and 22 inches deep. Between 
this wall and the mill and bran room foundations was a ditch that had been 
filled with a series of what appeared to be natural, washed-in deposits. The 
lower layers ran between the two stone walls, while the upper layers started 
at the face of the eastern wall and sloped upward over the mill foundation 
for several inches. This may have been intended as a drainage ditch at some 
point in the mill's existence, with the wall to the east serving as a 
retaining wall. 

Unit 8 

Unit 8 was placed on the expected location of the northeast corner of the 
bran room. It was a 50-inch-square unit. 

Layer 1 was a dark brown to gray crumbly soil with heavy concentrations of 
rock, gravels, and roots. Brick chips, nails, glass, and contemporary 
ceramics were mixed throughout the layer. Because of its similarity to Layer 
1 in Unit 5, it was considered late fill and shoveled out. Following the 
slope of the upper bank, this layer varied in depth from 14 inches along the 
east edge of the unit to four inches along the west edge. Layer 2 was three 
inches of sterile, yellow caliche. Beneath this was compact brown soil 
identical to that in Layer 5 of Unit 1. Excavations were continued eight 
inches into this soil with no structure or disturbance to be found. 
Extensions to the east and west also revealed no sign of structural remains. 
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It appeared that the bran room foundations had been completely removed during 
demolition of the mill, except for a small section next to the northeast 
corner of the mill. 

SEARCH FOR THE RETAINING WALL TO THE SOUTH 

Units 17 and 20 were placed to test for the stone retaining wall that started 
at the northeast corner of the mi 11 and ran south before angl i ng to the 
southeast to the southern boundary of the property at the east end of the old 
iron bridge (Figs. 7, 8, and 10). 

Unit 17 was begun as a 50-inch-square unit. Forty-four inches of fill were 
removed, but no trace of wall was found. The unit was extended 50 inches to 
the south and excavated to the same 1 evel with no better results. The 
southern portion was then excavated another 24 inches. One cut stone block 
was found resting on what may have been an original soil surface at about 68 
inches. No other stones were encountered. 

Unit 20 was a 50-inch square that was extended 50 inches to the north. At 42 
inches a limestone block was found in yellow caliche beneath a layer of dark, 
humic soil. The profiles of these units indicated that considerable bank 
cutting and filling had taken place, probably at the time of the 1926 
channelization. Apparently the retaining wall was removed at that time. 

WAREHOUSE AND OFFICE INVESTIGATIONS 

A simple, one-story frame building that stood next to Washington Street to 
the east of the mill was the warehouse and office. We have no information on 
when it was built, but it was present by 1888 (Fig. 8). This building served 
as offi ce and warehouse for the Upper Mi 11. We have no photographs of it 
and no i nformat i on on exactly when it was moved. It was not there on the 
1896 Sanborn insurance map (Fig. 9), when it appears that the warehouse 
and office building had been moved a slight distance to the north along 
Washington Street and remodeled into a larger warehouse. This left room for a 
new offi ce bu 11 ding to the south, as ment i oned inSect i on IV. Si nce the 
warehouse was supported above the surface of the ground on what look to be 
large stone blocks, it seems likely that the original office and warehouse 
building was similarly supported. 

The purpose of the excavations in this area was to determine if any structure 
remained beneath the surface from the first frame building. 

Unit 6 

Unit 6 was a 50- by 100-inch unit placed over the estimated location of the 
northwest corner of the warehouse and office building. A 10- by IS-inch 
extension was added at the west corner. 

Layer 1 (Fig. 19,a) consisted of 10 inches of compact dark brown clay with 
lenses of sandy loam. Plaster, fiberglass, large chunks of concrete and 
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Figure 19. Profiles of Excavation Units 6 and 22. a, east wall of Unit 6; b, south wall of Unit 22. 

~ 
~ 
r--

'-i 

~ 
::tJ 
a 

~ 
~ ..., 

'" :h 
") 
C) 
~ 
IlJ 
Il) 
C -.. 
C 

~ 



CHANNEL IMPROVEMENT / Archaeology 

limestone, nails, glass, and ceramics were found throughout the layer. Two 
inches below the surface, extending seven inches into the northwest corner of 
the unit, an uneven edge of a rei nforced concrete sl ab was found. Layer 2 
was a seven-inch deposit of slightly lighter brown clay, containing much the 
same sort of artifacts. 

Layer 3 consisted of one and one-half to three inches of compact yellow brown 
sandy clay loam. A portion of the soil in the southeast quadrant contained 
black, greasy patches. Varying from three to six inches thick, Layer 4 
consisted of a gray clay, broken in the east half of the unit by patches of 
tan gray sandy loam with cobbles and compact white caliche. The black greasy 
soil now formed an irregular-shaped ring with an iron stain along its edge. 
Extending from under the concrete slab was a cedar post lying in what 
appeared to be a trench that ran parallel to the north wall of the unit. 

Layer 5, a three-inch layer of sterile white caliche, was underlain by dark 
gray clay from one to three inches thick, which also contained no artifacts. 
Next was five to nine inches of yellow brown clay, below which was an 
irregular surface of black brown clay. No evidence of a structure was found 
in this unit, other than the concrete slab and cedar post in the upper 
1 eve 1 s. It seems probable that Layers 1 and 2 were fill brought in duri ng 
the later occupation of the site and were contemporary with the concrete 
slab. Layers 3 and 4 accumulated after ca. 1900, and the caliche in Layer 5 
was the original surface of the yard when the mill was in operation. 

Unit 9 

Unit 9 was a 50-inch-square unit placed so that the estimated location of the 
southeast corner of the warehouse and office building would fall within the 
center of the unit. Excavation of this unit plus an extension to the east 
found no indication of structure for the building. However, an extension to 
the west revealed foundations for the Riegler Creamery ice house (Fig. 11). 
Discussion of Unit 9 will therefore be discussed next in connection with that 
structure. 

Unit 21 

Unit 21 was a 25- by 75-inch unit placed so the most probable location of the 
southeast corner of the warehouse and office building would fall within it. 
The topsoil and a 1 ayer of gravel were shovel ed out. At a depth of eight 
inches below the surface of the topsoil, the gravel stopped at an uneven 
surface of gray to brown loamy soil. This varied from one to four inches in 
depth, and was followed by brown clay, which had a 19-inch-wide strip of gray 
soil along the east edge of the unit. At midpoint along the west edge of the 
unit and extending beyond it, was a depression measuring 21 by 32 inches. 

The brown clay was removed. It was four inches deep, and below it was tan 
marl. Sixteen inches from the east wall of the unit two posts were found. A 
wooden board ran along the outside of the posts. A shallow posthole with a 
post fragment set in concrete was seen to the southeast of this fence remnant 
and appears to be part of another, later fence. 

52 



CHANNEL IMPROVEMENT / Archaeology 

The depression noted earlier was then excavated. It was a 19-inch-deep pit 
with rounded bottom. The fill had wood spl inters throughout. Thi s may be 
the result of removing a large post. 

Unit 23 

Unit 23, a 50-inch-square, was placed on the probable alignment of the north 
wall of the warehouse and office building. Two inches of topsoil were 
removed, and a number of intrusions were seen. A 1-1/2-inch metal pipe 
extended diagonally across the northeast corner of the unit. The pipe was 
packed ina bed of small gravel. An ei ght- inch posthole found in the 
northwest quadrant of the unit extended seven inches into the topsoil. 
Another eight inches of the fill was removed, several large tree roots were 
encountered, and further excavation became impractical. 

Unit 24 

Unit 24, 25 by 50 inches, was placed north of Unit 21 along the east wall 
alignment of the warehouse and office building. The fill was 15 inches deep. 
When this was removed, the caliche layer was exposed. Penetrating the 
surface of the cal iche were two postholes 36 inches apart, with a wooden 
board running along their outer edge. This appeared to be a continuation of 
the fence found in Unit 21. A third post appeared to have been dug through 
the board fence at a later time. 

Unit 25 

Unit 25 measured 25 by 50 inches and was placed on the location of the 
northeast corner of the warehouse and office building. Eight to 12 inches of 
fi 11 were removed as Layer 1. Beneath thi s was an uneven surface of dark 
brown loam mixed with yellow clay. Along the midline of the unit an II-inch 
posthole was found. It penetrated and ended within the medium brown loam of 
the next layer. No other structural evidence was found. 

Apparently little if any evidence remains of the supports for the warehouse 
and office building when it was in its first position as part of the earlier 
mill complex. This seems logical if it was supported by the same sort of cut 
stones as were used to bu il d the mi 11 foundations. These woul d have been 
removed, perhaps even just moved slightly north to be used again to support 
the new warehouse. Such structures were often supported on cedar posts, but 
there does not seem to be sufficient evidence for such a system here. In any 
case, there are no structural remains present which would need to be 
preserved in case of further development on the site. 

MACARONI FACTORY INVESTIGATIONS 

When the San Antonio Pasta Works remodeled the mill complex for their own 
uses about 1902, they connected the existing buildings by constructing a two­
story add it i on between them and in effect rebu i It the fi rst warehouse and 
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office building onto the south end of the new warehouse, enlarging it to two 
stories (Fig. 10). Apparently a covered loading area stood between the 
warehouse and the river bank, with a five-foot-high stone wall along the top 
of the bank. One excavation unit was located so as to test for indications 
of the construction of the connecting building of the macaroni factory. 

Unit 22 

Unit 22,25 by 50 inches, was placed to the east of Unit 9 to test for 
remains of the south wall of the macaroni factory addition. Seven inches of 
fill (Fig. 19,b) were shoveled out. Charcoal, broken glass, and limestone 
fragments were mixed throughout this layer. 

Layer 2 was six inches ·of white caliche with pebbles. A circular pit 
extended outside the east and south edges of the unit and was nine inches 
deep. Below the caliche was medium brown loam, designated Layer 3. This 
1 ayer was seven inches deep, and at the interface between it and Layer 4 
there was a posthole with a wooden board running along its south edge. 

Layer 4 was an orange brown soil with rusted iron, charcoal, and cinders. It 
was one- inch deep except where it fi 11 ed fi ve inches of a seven- inch-deep 
depression in the southwest corner of the unit. Below Layer 4 was a white 
caliche surface, except for a deposit of dark brown loam along the south edge 
of the unit which also filled the bottom two inches of the depression. 

No indication could be recognized in the excavation of Unit 22 as being 
rel ated to the macaroni factory. It probably was constructed in much the 
same manner as the frame warehouse and office buildings, and rested on some 
sort of stone or wooden supports which raised the floor above the surface of 
the surrounding ground. The circular depression that showed up in Layer 2 
was apparently dug to plant a small tree or shrub, probably during the last 
occupation of the site when it was a residence. 

RIEGLER CREAMERY INVESTIGATIONS 

The only modification that the Riegler Creamery made to the area of the plant 
near the road was to construct a one-story ice house behind the warehouse 
which tied into the covered loading facilities. Here again, we have no 
photographs of the buildings. 

The intent of the investigations here was to determine what sort of founda­
tions might have been built for the ice house, and how construction methods 
might have changed since the building of the mill in the late 19th century. 

Units 9-15 

As mentioned previously, Unit 9 started with a 50-inch-square excavation. 
Layer 1 (Fig. 20) consisting of three to five inches of fill was shoveled 
out, as was Layer 2, a five-inch gravel layer. Beneath the gravel was found 
a lO-inch-wide concrete and stone foundation which ran east-west across the 
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Figure 20. North Wall Profile of Unit 9. 
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unit. When the unit was extended 70 inches to the west, the wall was found 
to continue in that direction. A cross wall made a "P intersection with 
this wall, and the original wall continued for seven feet four inches beyond 
this intersecti'on, ending in a finished face. There was a footing trench 
along either side of the foundation wall, cut into the brown loam that was 
Layer 3. This layer contained chunks of limestone, glass, wire and cut 
nails. The foundation sat on a footing of concrete and stone, the bottom of 
which rested in a gray brown clay (Layer 6). The total depth of the 
foundation was 20 inches plus five inches of footing. 

Layer 4, beneath the brown loam, was a 1/2-inch-thick layer of sand. Below 
this was Layer 5, a dark gray brown gritty ash and cinder deposit along the 
east wall, varying from five inches at the north edge to eight inches at the 
south. 

Layer 6 consisted of gray brown clay with patches of caliche. It contained a 
number of pipes in shallow trenches, a cedar post, and two different 
"deadman" bolts for the utility pole which stood near the sidewalk in this 
area. The layer averaged four inches thick and contained fragments of wood, 
glass, mortar, and nails. Layer 7, a black sticky clay, sloped downward from 
north to south. Layer 8 was a medium brown clay sloping east to west, over a 
thin layer of tan marl. Below this was a black clay layer. Dug from the 
interface of the latter two layers was a line of postholes with wooden boards 
attached along their south side. 

Units 10 and 11 were 25-inch-square units placed to check for remains of the 
interior foundations of the ice house as revealed in the west extension of 
Unit 9. Excavation was limited to clearing off the fill to trace the top of 
the wall, which was at 13 inches in Unit 10 and at 10 inches in Unit 11 below 
the present surface. The foundation here was 12 inches wide. 

Unit 12 was a 60-inch-square unit placed over the north wall of the ice 
house. The north foundation was found to be 21 inches below the surface, and 
varied from 13 to 18 inches in width. The foundation wall was nine inches 
deep, resting in a marl similar to that found in Unit 9 at a shallower level. 

Units 13, 14, and 15 were units of various sizes placed so as to trace out 
the west wall of the ice house foundation. Several large surface tree roots 
prevented the examination of the southwest corner; however, the rest of the 
foundation was found to be approximately 12 inches below the surface in that 
area. Unit 15 encountered a concrete slab immediately below the surface, 
probably part of the Goldstein House missed by the demolition crew. 

Evidently the foundation of the ice house from the Riegler Creamery is still 
intact about a foot below the surface. Wh il e th is was hardl yah i stori c 
building, it was an integral part of the history of the mill site and 
probably should be avoided, or at least considered, when future plans are 
made for development of the site. 
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THE STRIBLING HOUSE INVESTIGATIONS 

The Stribling House was described in 1865 as being made of stone (San Antonio 
Herald 1865). The 1885 Sanborn insurance map (Fig. 7) shows it as having 
wooden structures along the east and west faces, probably porches. By 1912 
(Fig. 11) the western addition had been infilled with brick nogging. 
Available photographs unfortunately show only small portions of the south 
side of the house behind the mill buildings (see Figs. 6 and 8). The house 
appeared in 1 ater photographs of the mill to be slowly deteri orat i ng, and 
apparently it was razed when the mill was dismantled in 1926. 

Although the Stri bl i ng House was never in any way connected to the mi 11 
operation, it was located on property directly adjacent to the mill and will 
be affected by any proposed development of the mill property in the future. 
It was therefore decided to locate and examine briefly the state of 
preservation of the foundations of the house in order to make recommendations 
for future treatment of the area. Three excavation units were needed for 
this purpose. 

Unit 16 

Unit 16 was a 50-inch-square (Fig. 21) unit placed on the estimated location 
of the southeast corner of the house (Fig. 14.). The soil in Layer 1 was 
three inches of sandy loam and contained wire nails. Layer 2 was a light tan 
sandy deposit that looked like disintegrated mortar or rough plaster. It 
contained a yellow brick and several limestone fragments. This layer 
averaged about five inches thick. Below this was a layer of dark brown 
st icky cl ay, varyi ng from three inches at the north end of the unit to 12 
inches at the south end. Layer 4 was composed of reddish tan sandy soil 
containing numerous fragments of broken limestone, yellow bricks, and broken 
cement fragments. The top of the remains of the foundat i on wall of the 
Stri bl i ng House was found to be approximately fi ve inches below the top of 
Layer 4, or 21 inches below the ground surface. 

Unit 19 

Unit 19 was a 50-inch-square unit (Fig. 21) placed over the south wall of the 
front porch of the house (Fig. 14). The unit was extended to connect with 
Unit 16 and to locate the southeast corner of the stone portion of the main 
house. In Layer 1, the soil to the south or outside the building was dark 
brown clay with no artifacts. Soil to the north was the same light tan sandy 
loam found in Unit 16, only with cut nails. This same differentiation in 
soil color and texture continued until the top of the wall was encountered 
beneath a 1 ayer of rubble at ca. 20 inches. The porch wall found at i on was 
found to butt against the house foundation, and fragments of fl agstone were 
found against the porch foundation. 
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Figure 21. Plan of Stribling House Excavations, Units 16 and 19. 
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Unit 18 

Unit 18 was originally a 50-inch-square unit that was expanded to the north 
and east by a 75-inch addition (Fig. 14). It was placed over the location of 
the southwest corner of the central stone house. The same two types of soil 
were found in this unit divided more or less by the wall line as projected 
from Unit 19. Numerous fragments of broken limestone and occasional red and 
tan bri ck fragments were found throughout the depos its. The foundation, 
found at 18 inches below the surface, had a coating of stucco one-inch thick 
on the south side. 

It appears that the layer of dark brown fill also overlies this portion of 
the terrace, which tends to confirm the speculation that it was placed there 
when the property was landscaped during the Goldsteins' occupation, in order 
to level out the area and cover the remains of the previous building 
foundations. The presence of numerous bricks of several colors confirms the 
use of brick as nogging in the back walls of the Stribling House. 

The stone center section of the house was found to be 21 feet wide. The 
walls were constructed of irregular cut limestone with sand and lime mortar. 
The walls were 18, inches wide, and the outer surfaces were faced with stucco, 
while the interior surfaces were plastered. At the southwest corner, the 
remaining wall is 22 inches deep below which is a 12-inch-deep limestone 
footing. 

REMOVAL OF THE MILL REMAINS 

The next phase of field work at the site of Guenther's Upper Mill involved 
clearing and documenting the mill remains within the river channel. The 
remains were a stone wall parallel to the bank, about 15 feet out in the 
channel; the wooden floor of the wheel pit; a wooden upright member next to 
the bank; the north wall of the forebay; and the stone wall which formed the 
part it i on between the forebay and the wheel pit. Comp 1 ete and detailed 
documentation of these features was not possible during the first phase of 
the field work because the area was generally under water and was covered by 
a layer of random cut stone resulting from the 1926 demolition of the mill 
structure. Si nce all of the rem a i ni ng traces of the mill that were in the 
channel would have to be removed during channelization, it was essential that 
careful documentat i on be done. Expos i ng, documenting, and removi ng these 
structures required 16 field days and an archaeological crew of two to eight 
persons, as well as a construction crew of six members. The following rather 
deta il ed descri pt i on of the process is i ncl uded for the use of anyone who 
undertakes a similar operation in the future. 

Clearing the Forebay/Wheel Pit 

The construction of the new lining of the river channel south of the mill had 
been in progress for several months, and the river in that area had already 
been di verted to the west hal f of the ri verbed. The corrugated steel 
diversion dam from that section was extended north connecting with one 
located east to west, north of the mill, effectively isol'ating the mill from 
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the narrowed ri ver channel. Stand i ng water was then removed by e 1 ectri c 
pumps. This process took three days, at which point the site was dry enough 
to work. 

The construction company built an access road on the lower terrace north of 
the mill for use by heavy equipment in removing the stone and timbers. 
During this road-building operation, a six-foot-wide portion of the mill's 
north wall was accidentally destroyed by a bulldozer. 

An area on the upper terrace was set aside as a long-term storage site for 
the salvaged cut stone that was not to be relaid on the site and wooden mill 
timbers that would need to be dried out gradually to avoid warping and 
splitting. 

The contract required all cut stone lying within a specified distance of the 
mill to be salvaged. This stone was salvaged throughout the field work phase 
as it was exposed by preparations for channel i zat ion. Stones too far from 
the mill vicinity to be reached with a crane were removed by backhoe onto a 
flatbed truck and hauled to the upper terrace storage area. 

Tw 0 day s we r ere qui red tor e m 0 vet her and 0 m cut s ton e pi 1 e din the 
forebayjwheel pit area. The stones were lifted one at a time, cradled in a 
nylon sling which was attached to a crane, from the mill to the upper 
terrace. Two workers from the construction company positioned the stone so 
that the sling could be passed around its midpoint. The sling was tightened, 
fastened to the crane, and 1 i fted to the upper terrace. A worker in the 
storage area guided the stone to the ground and unfastened the sling, and the 
crane carried the sl ing back to the mill site. It took approximately five 
minutes to remove each stone. 

Once the construction crew had removed the stones and heavi er debri s, the 
archaeological crew joined them in the forebayjwheel pit to clean off the 
accumulation of mud and gravel from the floor of the structure. All of this 
cleaning was done manually to avoid damage to the wood and stone members 
present. The archaeological crew and construction workers then cleaned out 
the tail race area to the south. Once thi s area had al so been thoroughly 
cleaned, documentation of the integral parts of the mill could begin. 

Recording 

The 15- by 30-foot section of the mill in the riverbed that had been littered 
with random cut stones and ri ver debri s was now cl ean, and construction 
details were visible for recording (Fig. 22,a,b). A low stone wall two feet 
thick divided the interior into two chambers, the forebay to the north and 
the wheel pit to the south. Three courses of stone survived in this wall. 
On 1 y a few stones of the top course were st ill in place, and several in the 
next course were out of alignment. 

The bottom of the wheel pit was covered by a wooden pl ank floor (Fig. 23) 
that was one inch higher along its north edge than on its south edge and had 
a slight slope to the west. Examination of the floor showed each beam to be 
composed of several planks fastened together. This floor guided the \'Jater 
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a 

b 
Figure 22. Wheel Pit and Forebay Before Clearing, Looking West. 
a, south end; b, north end. 
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out from the wheel and kept the river bottom beneath the wheel from being 
eaten away by the force of the water. Against the east wall of the wheel pit 
and tilted sl ightly away from it at the top was a heavy cypress upright 
member. This was constructed of four horizontal beams joined by an iron rod 
running through them at either end (Fig. 24,a). The upright was not attached 
to the floor, but was recessed two inches under the lower edge of the east 
wall of the wheel pit. Two wooden beams ran north and south on the surface 
of the wheel pit fl oor. They were attached with cut nail s to the fl oori ng 
and had notches cut into them, apparently for the framing that supported the 
turbine. The southern edge of the wheel pit floor was faced with a beam that 
also recessed two inches under the eastern wall of the wheel pit. 

The north mi 11 foundation extended west to become the north wall of the 
forebay. The riverbed surface appeared to form the floor of the forebay. A 
series of cedar posts supporting cedar planks was located north of the 
partition wall dividing the forebay from the wheel pit. The tops of the 
posts were sheared off, but traces of notches survived in the tops of several 
(Fig. 24,b). 

The top of the west wall stood at about the same elevation as that of the 
east wall for the forebay/wheel pit. The west wall crossed the natural dam 
of caliche in the river, and this was reflected in the way it was 
constructed. The wall, built of cut stone, was three feet wide. The outer 
faces of the stones were dressed, but the inner faces were i rregul ar. The 
spaces between them were filled with random-sized chunks of limestone and 
very hard sandy 1 ime mortar. In the northern hal f of the wall, the two 
lowest courses of stone were fitted to the contour of the dam, and some of 
the stones were irregular in shape. Several of these stones projected from 
the foundation at odd angles. The west wall was carefully recorded by 
photographs and measured drawings in preparation for its removal and later 
replacement (Fig. 25,a,b). 

Removal 

The north wall of the forebay was the fi rst wall to be di smantl ed. Si nce 
there was no pl an to reconstruct thi s wall, the stones were not gi ven 
individual numbers; an orange circle was painted in the upper right hand 
corner of the south side of each stone to i dent i fy it as comi ng from the 
north wall. The stones were 1 if ted individually by sl ing and crane to the 
storage area. 

The forebay/wheel pit dividing wall was removed in a similar manner, the 
stones being marked with a square in the upper right hand corner of the south 
face. Once the upper courses of the wall had been removed, it was decided to 
1 eave the lower course in pl ace temporarily to protect the wooden fl oor of 
the wheel pit until it could be dismantled and removed. These were taken up 
after the wheel pit was cleaned out. The documentation and removal of the 
tw~ walls took two days. 

The wooden floor, except during documentation, was kept wet and covered with 
plastic until it was time to remove it. The wooden upright structure against 
the east wall of the forebay /whee 1 pit had been exposed to natural wetting 
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Figure 25. Record Drawings of West Wall. a, looking west; b, looking east. 
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and dryi ng for several decades, and no add it i ona 1 measures were taken to 
protect it. 

The four beams that made up the upright wooden structure were joined by metal 
rods passing through them. It was not known if these rods would break from 
the stress of being moved, or if they were attached to the wheel pit floor. 
An attempt to di smantl e it by removi ng the top beam with sl i ng and crane 
showed that the structure tended to hold together and to move as a unit. It 
was then pried loose at the bottom and lifted with the sling to a temporary 
resting place at the top of the lower terrace north of the mill. 

An on-site method of preservi ng the wooden materi al s from the mi 11 was 
necessary because of the large size and heavy weight of the timbers. Prior 
to the removal of the wooden floor, a drying pit had been constructed on the 
upper terrace, between the foundation of the Stribling House and the terrace 
edge. The pit measured 6 by 17 feet and was four feet deep, and the bottom 
was covered with 12 inches of sand. The sand was thoroughly wetted with 
water containing fungicide before the first timbers were placed in it. 

The wooden pieces attached north-south to the floor of the wheel pit were 
removed first. It was found that the best method for lifting the boards was 
to put two sl i ngs around several boards at a time and 1 i ft them slowly, 
allowing the boards to adjust and stack themselves within the slings as they 
were raised from the ground (Fig. 26,a,b). At the storage area, all debris 
was scraped and was hosed from the surface of the boards, and they were 
sprayed with fungicide as they were lowered into the pit. An eight-inch-
1 ayer of sand wetted with fungi cide was pl aced between each of the three 
1 ayers of wooden members. The wooden upri ght structure was 1 i fted to the 
storage area and placed on top of the floor timbers. Some samples of the 
posts and fence boards from the feature in the forebay were also placed in 
the pit. The drying pit was then completely filled with sand wetted with 
fungicide, and a low wooden crib was built around the edge at ground surface 
to keep the sand from being washed away. The documentation and removal of 
the wooden materials took two days. 

Detailed documentation of the west mill wall was done in measured drawings 
indicating the description and location of each stone (Fig. 25), and 
photographs were taken from all directions to aid in its later reconstruction 
after the channelization was completed. The upper right hand corner of the 
exposed face of each stone in the wall was gi ven a coded i dent ifi cat ion 
number, applied with a black magic marker. The code number indicated course, 
stone number, and wall face, referring to the measured drawings. 

Two stonemasons, aided by members of the construction crew, dismantled the 
wa 11 . Wi re brushes were used to c1 ean the surfaces of the stones. The 
stones were separated with a variety of tools: metal hammers, flat chisels, 
brick splits, plug-ins, wooden wedges, an electric Roto Hammer, and a flat 
blade saw (Fig. 27,a,b). It was obvious that the masons who built the 
original mill foundation had used an excellent mortar mix (see Oliver Evans' 
instructions in Section III), for the mortar was, if anything, harder than 
the limestones set into it. However, thanks to the skill of the masons, the 
stones were removed in excellent condition. Wooden planks and a crowbar were 
used to position the stones to receive the slings for lifting (Fig. 27,c). 
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a 

b 
Figure 26. Removal of Wheel Pit Timbers. a, attaching slings; b, 
hoisting with crane. 
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After the first course of stone was separated, the stones were lifted 
individually and placed in a set order on the upper terrace south of the 
long-term storage area. Each additional course was stacked on the previous 
one, the stones being separated by boards to avoid damaging them (Fig. 27,d). 
When the wall had been removed, the locations of the stones on the terrace 
were recorded and the numbers checked to be sure they woul d all be i dent i­
fi ab 1 e when the time came to reconstruct the wall. The documentation and 
removal of the west wall took approximately two days. 

The masons then trimmed the stones in the north wall to be fl ush with the 
stones in the east wall of the forebay/wheel pit. This was done in 
preparation for the construction of the planned retaining wall tying the mill 
into the new wall of the river channel. 

The remaining stones of the partition wall across the forebay/wheel pit were 
marked in black wax crayon in the center of a painted orange square, numbered 
consecut i vely from west to east. They were removed from the water still 
standing in the forebay, measured, and lifted to the upper bank. This 
procedure took one-half of a day. 

RECONSTRUCTION OF THE WEST WALL 

The final phase of the field work consisted of monitoring and documenting the 
reconstruct i on of the west wall in the new ri ver channel. Pri or to the 
beginning of this effort, a 32-inch-high concrete foundation for the wall was 
constructed on the original location of the wall as determined by the 
measured drawings (Fig. 28,a). The decision was made to raise this wall 
slightly higher than its original elevation to allow for the construction of 
the foundation, and to assure sufficient stability for. possible reconstruc­
tion of the mill building at a later time. The mill foundations in the bank 
had also been reinforced by the addition of a concrete retaining wall for 
several feet into the bank along the north and south sides. 

The masons erected a metal and wood scaffolding around the concrete base 
(Fig. 28,b). The base was wire-brushed, and a level string line was 
established. The base was slightly narrower than the bottom course of the 
original wall, and the newly reconstructed wall would overhang it two inches 
on the east side and four inches on the west. 

Using the nylon sling, each stone was lowered in sequence from the storage 
site to the scaffold by crane. The stone was cleaned with stiff brushes to 
remove old mortar, then set in place, using the detailed drawings and 
photographs of the original wall as a guide (Fig. 28,c,d). 

The bottom course of the wall had originally been fitted to the surface of 
the natural fall in the river. In order to keep the proper coursing, several 
stones salvaged from elsewhere in the mill were substituted for the natural 
formation. As the wall was reconstructed, stones selected from the pile of 
salvaged cut stone were used to make chinkers and levelers. 

The reconstruction of the west wall took seven days. Three full-time and two 
part-time masons were needed in addition to the crane operator. The masons 
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individual stones; d, finishing wall. 
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al so reset several loose stones at the south end of the east wall of the 
wheel pit, trimmed and reset stones left in place at the joint of the north 
and east walls of the forebay, and replaced the sect i on of the north wall 
that had been damaged during preparation for stone and timber removal. 

All remaining salvaged cut stone was lifted to the storage area, and a 
security fence was erected around it. The King William Historical Society 
agreed to assume the responsibility of monitoring the slow drying out of the 
timbers and the maintenance of the stored stones. 
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VI. SUMMARY AND CONCLUSIONS 

A total of 25 units was excavated at carefully chosen locations over the mill 
site, in order to determine what structural elements remain beneath the 
surface. The entire foundation of the mill was located, and its condition 
and construction were examined. The remains of the decking in the wheel pit 
were recorded and removed, as were a number of other wooden structural 
members. The west wall, which had survived the demolition of the mill in 
1926 and numerous floods since that time, was recorded, removed, and then 
restored in the new concrete-lined channel. 

Investigation of the locations of buildings related to the mill tended to 
confirm the visible impression gained from early photographs that these 
buildings sat on cut stone supports rather than solid foundations. One later 
(ca. 1910) building, the ice house for the Riegler Creamery, had a cemented 
stone foundation, of which at least a part still remains below ground. The 
stone foundations of the Stribling House were found to be intact at about 20 
inches below the present surface. 

THE MILL STRUCTURE 

Completion of this project involved many techniques common to historical 
archaeology, including search of archives and deed records, historical and 
technical research, consultation with experts in various fields, field survey 
and testing, and archaeological excavations. In the process, the authors 
assimilated a great deal of information on 19th-century mills and milling, 
which was then related to the structures found during the investigations. 
After examining the remaining structural elements of the mill and the 
historic photographs, it has been possible to make a tentative reconstruction 
of operations in the forebay/wheel pit area. 

The reconstruction necessary to install the turbine would have el iminated 
most of the original structure in the wheel pit that supported the water 
wheel. However, traces of the water wheel operation remained in the opening 
in the west wall (Figs. 6 and 12) that supported one end of the horizontal 
shaft, and traces were found on the east wall of the wheel pit in Area B of 
the location of the gearing that transferred power to the vertical spindle. 
The wooden head gate and trash rack outside the west wall of the forebay 
(Fig. 6) remained in service throughout the time that the turbine was used 
for power. The wooden posts that stood just north of the stone wall 
separat i ng forebay and wheel pi t may have been part of the support for a 
flume that directed the water to the wheel (Fig. 3). This would have been 
dismantled when the turbine penstock was constructed, or it could have been 
converted to use in that construction. 

The two parallel wooden beams that ran north-south at either side of the 
wooden floor of the wheel pit supported the frame of the penstock that 
controlled the flow of water to the turbine (Fig. 23). The timber structure 
that stood against the east wall of the wheel pit was probably also a part of 
the turbine installation, to judge from the position of the notches in its 
upper edge. Photographs of the mill after the turbine was installed show the 
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massive timbers used in the frame for the penstock. These outlived the use 
of the turbine and apparently were not removed until the demolition in 1926. 

Returning to Oliver Evans' (1832) instructions for building a mill, it would 
at first appear that Guenther followed them carefully. Since Guenther 
received his milling education in Germany ca. 1840 (Schuchard 1951:1) and 
might not at that time have had reference to Evans' work, it seems possible 
that Evans compiled all the best milling information then available to him, 
and that both Guenther and Evans drew from the same pool of basic milling 
technology. 

In any case, we have found that Guenther was a careful builder and followed 
the basic precepts of good mill construction. He carefully controlled the 
flow of water to the mill through the headgate and the flood control gate in 
the dam. He chose the most efficient type of wheel for the circumstances of 
the mill, an undershot wheel. We found evidence that he built the wooden 
parts of the mi 11 of 1 arge, heavy timbers to withstand the vi brat i on and 
strain of the machinery. The mill foundations were made of large, well­
shaped stones, set in the proper mortar, which did indeed "turn to the 
consistency of stone" as Evans advised. 

Since we have none of the upper portion of the mill to examine, this is about 
as far as we can go in reconstructing the inner workings of the Upper Mill, 
other than the lists of equipment published on the Sanborn insurance maps. 
The 1885 and 1888 maps list the following equipment (for definitions see 
Glossary): 

On the first floor: 

2 run of stone 
3 flour & 1 meal 

bolting reels 
1 Eureka smutter 
1 Vi ctor mi 11 
1 purifier 

On the second floor: 

1 meal bolting reel 
1 hopper 

This is a pretty standard inventory for a mill set up to grind for a custom 
trade. The Sanborn insurance map done in 1895 shows a transition to a roller 
mill, probably by this time completely changed over to commercial grinding: 

On the first floor: 

1 double set Grays rolls 
1 branduster 
1 separator 
1 stone bra ken hominy mill 
1 Eureka smut machine 

On the second floor: 

1 centrifugal reel 
1 Smith purifier 
1 bolting chest 
2 corn meal bolts 
1 Cyclone dust collector 
1 hominy and grits purifier 

We can read about such mach i nes and what thei r purpose was and estimate 
approximately how they were arranged within the mill, but nothing of them 
remains today as a tangible part of the mill. 
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However, a fortuitous find has given us one last glimpse of the milling 
operation that, like the timbers and the foundation stones, can be examined 
and appreciated for what it says about the rugged construction and the awe­
inspiring power of the mill in operation. When the construction crew 
excavated the river channel to the southwest of the mill site, they found a 
circular iron band and a number of very heavy, oddly shaped stones. These 
were immediately recognized by the archaeologists as pieces of a French burr 
stone. Careful exami nat i on of the stones dredged from that area turned up 
all but one section of the original stone (Fig. 29,a,b). The stone probably 
was discarded in the river after the conversion of the mill to rollers. It 
was not mentioned in the newspaper article on the demolition in 1926, at 
which time it would probably have been saved, for sentimental reasons if for 
no other. The mi 11 stone is i dent i cal to a burr stone that once stood on 
display next to the gate at the Lower Mill (Schuchard 1951:41). 

GUENTHER, THE RIVER, AND THE TOWN 

Carl Guenther arrived in San Antonio when the flow of water from the springs 
was still heavy and dependable, when the population was comparatively low, 
and water use was minimal. He saw the gradual decrease in the river's flow 
brought about by the very increase in population that assured him success in 
his business, and he was flexible enough to change with the times. First he 
built a second mill; then he enlarged and modernized the first mill to meet 
the rising demand for flour. As waterpower continued to wane, he changed to 
steam power, always using the newest equipment and stressing the quality of 
his product. 

From the time that Guenthe'r built his first mill, his operation was a major 
industry in San Antonio. It did not take him long to assess the local 
situation and realize that commercial milling would better meet the needs of 
this community, where there was relatively little subsistence farming. When 
competition became strong, he renovated his mills and shrewdly anticipated 
the comi ng need for new forms of power. Thus, he was abl e to endure and 
outlast his competitors. 

Guenther's mills and their milldams and ponds were an integral part of the 
San Antoni 0 Ri ver and of the community. For many years they endured the 
major floods, due to C. H. Guenther's knowledge of mill construction. When 
it was finally decided that the dams were detrimental to the rapid evacuation 
of flood waters from the town, Guenther had already converted to other forms 
of power and no longer depended upon them. It is interesting that the west 
wa 11 of the Upper Mi 11 was not completely removed when the mi 11 dam was 
dynamited and the mill razed in 1926. No doubt this was a tribute to the 
strength of construction of the mill foundation, that required electric saws 
to finally dismantle it during this project. 
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a 

b 

Figure 29. Millstone. a, French burr stone recovered during dredging of the 
river; b, central section showing metal portion that attached to the drive 
shaft, indicating that this was the runner, or upper, stone. 
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VII. RECOMMENDATIONS 

Guenther's Upper Mill site, as mentioned in the Introduction, is protected as 
a cultural resource by its inclusion in the King William Historic District. 
Since the property belongs to the City of San Antonio, we recommend that it 
also be nominated as a State Archeological Landmark. We further strongly 
recommend that any future landscaping and possible reconstruction work 
planned for the site be done in consultation with a qualified professional 
archaeologist. 
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acequia -

ashlar -

bedder stone 

bolter -

VIII. GLOSSARY 

irrigation ditch 

masonry of squared stones 

the lower fixed stone in a pair of millstones 

a machine with a cloth cylinder used for sifting flour or 
corn meal 

breast shot wheel - a mill wheel driven by a head of water amounting to less 
than the wheel's diameter 

bran 

casing 

dust collector 

eye -

fall 

flume -

forebay 

head 

hopper 

iron clad 

lands -

middlings -

mi 11 race -

mill wri ght -

nogging 

ski n of the wheat grain, often used to feed hogs or, 
occasionally, cows 

removable enclosure around the millstones, also known as 
a tun or vat 

a machine that removes dust from the air 

the hole in the center of the millstone 

the action of the water against the wheel below the point 
of impact 

trough or channel carrying water to the wheel 

reservoir from which water flows to the wheel 

the difference in the level of the water from the 
millpond to the point of discharge onto the wheel 

an open wooden container shaped like an inverted pyramid 
for controlled flow of grain to the millstones 

construction consisting of metal sheeting applied to a 
wooden frame 

flat areas left on the millstone in the sharpening 
process 

also called seconds, a bit coarser and darker than flour, 
used in cooking 

canal to convey water from the dam site to the mill 

craftsman trained to plan and construct mills 

brick or rubble used to fill spaces between wooden frame 
construction 
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penstock 

rich mortar -

runner stone -

shaft -

shoe -

shorts 

smutter -

spindle 

suerte -

ta il race -

toll 

trash rack -

turbine -

trough or pipe carrying water to the wheel, or a sluice 
gate controlling the flow 

mortar made with a high proportion of quicklime or cement 

the upper revolving stone in a pair of millstones 

transfers the power from the water wheel to the gears 

tapering wooden trough discharging grain from the hopper 
into the eye of the runner stone 

low grade flour containing germ and fine bran, generally 
used for animal feed 

a machine that cleaned the wheat before grinding 

dri ve spi ndl e that runs through the eye of the bedder 
stone and supports the runner stone 

literally, "chance," a piece of land obtained through 
drawing lots which was the common way to divide irrigated 
land in Spanish times 

section of the millrace downstream from the mill 

payment in kind taken by the miller in custom grinding, 
usually a percentage of the total amount to be ground 

grat i ng suspended in the water upstream from the 
millwheel to remove fl~ating trash and tree limbs 

a horizontal water wheel enclosed in a metal casing 
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APPENDIX I. THE ARTIFACTS 

Anne A. Fox 

INTRODUCTION 

Taken as a whole, the artifacts from the Guenther Upper Mill site excavations 
are suggestive of a late 19th-century home site. This is peculiar, since the 
site was occupied only by various industrial operations until ca. 1935. 
Investigations at other mill sites have yielded comparatively few domestic 
type artifacts such as ceramic sherds, glass containers, and personal items 
(see Durrenberger 1965 and Parsons and Burnett 1984). Most of this domestic 
material was found in the top two or three levels of all units, which were 
identified at the beginning of the excavations as fill probably brought in 
after the 1926 demol it i on and/or duri ng 1 andscapi ng efforts in connection 
with the Goldstein House. The fill was first identified in Unit 1 where it 
was found to overl i e the remai ns of the demol i shed mi 11 foundation. The 
i dent ifi cat i on was confi rmed in other un its on both the lower and upper 
terraces where it was similar in color, texture, and artifactual content. 
Once the crew was sure of the homogeneity of this layer across the site, the 
first fill layer was usually removed by the archaeological crew without 
screening, artifacts being collected as they were encountered. Layers 
identified either in the field or later in the laboratory as being fill are 
so indicated on the provenience table (Table 2). In several instances the 
probability of Layer 3 being fill was established by matching sherds of the 
same vessel in Layers 1 or 2 with one in Layer 3. 

Description of the artifacts will be done by categories in order to 
demonstrate the uses to which one might reasonably expect them to be put. 
Table 2 also groups the artifacts by the structure being investigated. 

CERAMICS 

Unglazed ceramic sherds were from flower pots. With one possible exception, 
they all came from the fill. There were two sherds from Mexican-made lead­
glazed pots (Fig. 30,a) of a type popular from the 1750s to the present day 
in south Texas. They are therefore not datable, but would seem to relate to 
kitchen, and therefore to domestic, functions. Several sherds of Mexi can­
made tin-glazed earthenware popularly called majolica were found (Fig. 30,b). 
One blue on white sherd typical of the 18th century from the lower terrace, 
had been rounded by tumbling in the river and no doubt washed downstream from 
some other location. Two other sherds, although also blue on white, had the 
rim band and hard, red paste typical of later Mexican majolicas and could 
date anytime after the early 19th century. These sherds came from Unit 9, 
Layer 8. 

White earthenwares decorated in various ways were particularly popular in the 
San Antonio area between 1830 and 1850 (Fox 1986). These early types are 
represented by six sherds. Two sherds that came from the lower terrace, one 
with a blue transfer design (Fig. 30,g) and one blue edged ware (Fig. 30,c), 
have al so been not i ceably rounded and probably washed in. Three matchi ng 
hand-painted sherds, although not as obviously tumbled, were found on the 
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lower terrace and could have come from river deposits. A blue spattered 
sherd (Fig. 30,d) found in Unit 11, Layer 2, was in the fill. The other 
decorated sherds (Fig. 30,e,f,h,j,k) bear patterns generally found on mid-to­
late-19th-century sites in San Antonio, and were also in the fill deposits. 

Undecorated whitewares as a category include both earthenwares and the 
harder-paste ironstone wares as well as numerous gradations in between. 
After the Civil War, San Antonio housewives replaced their decorated wares 
with plain, white ironstone, some with molded decoration. Also popular 
during this period and lasting into the early 20th century were plain white 
earthenwares. Of the 51 recovered sherds cl assi fi ed as undecorated 
whitewares, 82% came from the fi 11 1 ayers. A sherd coll ected from the 
surface of the lower terrace bears the mark of Knowles, Taylor and Knowles 
(Fig. 30,1), who made ironstone from about 1872 to 1900 (Ramsay 1976:216). 

Plain white porcelain plates, cups, and saucers were popular in the late 19th 
century, especially in more well-to-do households. Of the 39 porcelain 
sherds, 37 or 95% came from the fill. Also among these were seven from two 
saucers with a decalcomania design of roses over-painted with touches of gold 
(Fig. 30,i). Such decoration on porcelain was very popular in fashionable 
San Antonio households at the turn of the century. 

Twenty-four stoneware sherds too small to be identified as to vessel shape 
were also recovered primarily from the fill. Two sherds of Victorian 
majolica, a tin-glazed earthenware made in the last half of the 19th century 
(Ray 1974:129) were also present, and one earthenware sherd with plain blue 
glaze on both sides typical of the 1920s era was found in clearing Area A. 

KITCHEN/DINING ARTIFACTS 

Formed glass container sherds, of which 317 or 74% were from the fill, were 
represented by 426 sherds from 01 ive and black glass wine bottles, brown 
whiskey and medicine bottles, aqua soda bottles and clear glass medicine 
bottles (Fig. 31,a,c,e), flavoring bottles (Fig. 31,d), food storage jars, 
and milk bottles. A milk bottle sherd from Layer 4 of Unit 9 was found to be 
from a bottle marked IIREIGLER'S SAN ANTONIO II accompanied by a winged cherub 
holding a bow (Fig. 31,b). Layer 4 was below the fill and probably was 
undi sturbed. Sherds of mil k gl ass oi ntment jars and a few fragments of 
pressed glass tumblers and other vessels (Fig. 32,a-d,f,g) were also present. 

Numerous fragments of thin rusted metal were categorized for convenience as 
tin can scrap, since that appeared to be the origin of most of it. Although 
this sort of metal was scattered throughout the site, the largest amount was 
found in the deep 1 ayers of fi 11 in Unit 5 at the southeast corner of the 
mill basement. Generous amounts of formed glass and other kinds of metal 
were also in this deposit. 

Iron scrap cons i sted of fragments of cast i ron that appeared to have been 
from kitchen utensils of various kinds. Other metal included a brass washer, 
and unidentifiable fragments of lead, copper, and alloys of various types. 
Recognizable metal objects that could be directly related to this category 
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included a silver-plated metal table knife (Fig. 32,e) from Unit 19, Layer 2, 
(the Stribling House), and an iron bottle opener from Unit 8, Layer 1. 

A comparatively small amount of animal bone was found in the deposits. This 
was mostly cow and chicken bone, plus a number of small bird, rodent, and 
turtle bones that were probably from creatures native to the river bank. 
Four mussel shell fragments were too small to properly identify. 

CLOTHING AND PERSONAL OBJECTS 

Five shell buttons ranging in diameter from 10 mm to 15 mm were found in the 
fill layers. Metal buttons 19 mm in diameter were recovered, six from Area B 
and one from Unit 9, Layer 5. 

Fragments of cloth and leather were arbitrarily classified as clothing. Most 
of the leather was comparatively heavy and appeared to be shoe fragments. A 
few thin fragments from Unit 5, Layer 3, may possibly be part of a chamois 
used in the garage operations. All came from fill deposits. One piece of 
heavy knitted cloth appeared to be a charred section of a sock. In Layer 1 
of Unit 12 were 15 fragments of a stiff, very fine linen such as was used for 
architectural drawings and other documents in the 19th century. There was no 
evidence of markings on either surface, however. 

A fragment of a molded red clay smoking pipe with orange glaze was recovered 
from Area B (Fig. 33,f). Similar pipes are common in late-19th-century sites 
in San Antonio and elsewhere. 

Under the miscellaneous category are included two U.S. pennies, one from 
Layer 1 of Unit 7, which is dated 1975 and one from Layer 2 of Unit 1, which 
is dated 1965. A coinlike good luck piece was found in Layer 1 of Unit 1 
(Fig. 33,a). Two slate fragments were found in the fill in Units 5 and 6. A 
small pocket knife came from Area B (Fig. 33, i), and part of a drawing 
compass came from Layer 2 of Unit 5 (Fig. 33,j). A small hinged rouge 
compact with a mirror inside the lid (Fig. 33,d) from Layer 1 of Unit 21 
could date to the 1930s, while a bone toothbrush fragment (Fig. 33,h) from 
Layer 1 of Unit 5 was probably used closer to the turn of the century 
accordi ng to observations of recent excavations in downtown San Anton i o. 
Half of a wooden spool for sewing thread came from Layer 2 of Unit 5 (Fig. 
33,c). 

Toys recovered are mainly glass marbles of uncertain age. Also found were a 
small p 1 ast i c fi sh from the surface of the upper terrace and a gl azed 
porcelain doll's arm from Unit 9, Layer 8 (Fig. 33,k). The latter probably 
dates to the late 19th century. Fragments of dolls' dishes found in the fill 
include half of a plain white porcelain saucer and three sherds from a 
porcelain tea pot with green, white, and lavender underglaze painted 
decoration (Fig. 33,1). An imitation coin (Fig. 33,b) inscribed "PLAY DOUGH" 
came from Layer 1 in Unit 8. 
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Figure 30. Ceramics. 

a, lead-glazed Mexican ware; 
b, tin-glazed majolica, 18th century; 
c, blue-edged ware; 
d, blue-spattered ware, early to mid-19th century; 
e, brown transfer ware, late 19th century; 
f, green transfer ware, late 19th century; 
g, blue transfer ware, late 19th century; 
h, blue painted edge ware, late 19th century; 
i, decalcomania and hand-painted porcelain, late 19th 

century; 
j, hand-painted ironstone, mid-19th century; 
k, late version of banded slip ware, blue green on 

cream, late 19th century; 
1, ironstone, maker's mark: KNOWLES, TAYLOR AND KNOWLES, 

late 19th century. 
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Figure 31. Glass Containers. 

a, cylindrical container, no marks; 
b, half pint milk bottle, "RIEGLER'S SAN ANTONIO"; 
c, cylindrical container, no marks; 
d, flavoring bottle, "DR. PRICE'S DELICIOUS 

FLAVORING EXTRACTS"; 
e, medicine bottle, "A. NETTE, JR. DRUGGIST SAN 

ANTONIO," ca. 1877. 
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Figure 32. Tablewares. 

a, pressed glass tumbler; 
b, fluted tumbler; 
c, pressed glass cylindrical vessel; 
d, fluted tumbler; 
e, silver-plated table knife; 
f, frosted glass decorative globe or jar; 
g, pressed glass bowl. 
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Figure 33. Miscellaneous Small Objects. 

a, good luck piece, "GOOD LUCK WILL ACCOMPANY 
THE BEARER"; 

b, toy coin; 
c, wooden spool; 
d, rouge compact; 
e, brass fitting, possibly for carriage or 

automobil e; 
f, glazed red clay pipe fragment; 
g, stamped brass fragment; 
h, bone toothbrush fragment; 
i, pocket knife; 
j, drawing compass; 
k, porcelain doll's arm; 
1, porcelain toy tea pot fragment; 
m, glazed porcelain insulator; 
n, unglazed porcelain insulator. 
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ARMS 

The following objects were identified by Robert Harrison of the Center staff: 

12 gauge shotgun shell from Area A 

balloon head pistol shell from Unit 6, Layer 1 

25 gauge automatic Colt pistol bullet from Area B 

.44 or .45 caliber pistol bullet from Unit 6, Layer 1 

.38 caliber pistol bullet from Unit 2, Layer 2 

.32 caliber ~istol shell from the lower terrace surface 

MILL AND WORKSHOP ITEMS 

Identifiable tools are a 1920s automobile wrench (Fig. 34,b) from Layer 1 of 
Unit 8, a heavy wedge (Fig. 34,e) from the surface of the upper terrace, and 
a broken chisel (Fig. 34,d) from Unit 9, Layer 2. A gimlet with a metal 
handle came from Area B. 

Numerous scraps and fragments of wire of various descriptions were found 
throughout the excavations. Undoubtedly some was debri s from the garage 
operations on the site. There were also a few fragments of coated electrical 
wire. 

Consistent with the late-19th-century date of the fill were three fragments 
of horseshoes, one each from Layer 1 of Un it 8, Layer 1 of Un it 7, and the 
surface of the lower terrace. Of course, horseshoes could just as well have 
been connected with the mill activities. 

Pi eces of metal recogn i zab 1 e as mill or workshop hardware are heavy bolts, 
automobile parts (Fig. 33,e,g), metal rings and washers of various sizes, 
pieces of rubber hose, and a metal wire spool. These were spread throughout 
the fill and in the lower deposits as well. 

Unidentified tools (Fig. 34,c) and machine parts (Fig. 34,a) of heavy iron 
were found pri mari ly in the excavation of units around the mi 11 proper, 
particularly on the lower terrace. There were also numerous pieces of heavy 
iron in among the stones removed from the forebay and wheel pit, that could 
have been parts of the mill machinery. 

ARCHITECTURE-RELATED ITEMS 

Window glass was found throughout the site both in the fill and below. It 
was consistently ca. 2 mm in thickness, except for a few fragments of heavy 
mirror glass 5 mm thick vlith reflective coatina on onn filrn from Ilnit 9, 
Layer 1. 
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Machine cut nails were present in nearly every layer excavated. Since there 
were only 12 wire nails found during the excavations, it is probable that 
most of the unidentifiable fragments were also from cut nails. These are 
equally as likely to have come from the mill as from the fill material, since 
wire nails came into popular use ca. 1900 in San Antonio. 

Architectural hardware from the site are screws, common door hinges and latch 
parts, porcelain electrical fixtures and insulators (Fig. 33,m,n), and light 
bul b parts. They came from both fi 11 and lower 1 ayers, primarily on. the 
upper terrace. 

Fragments of six different colors of brick were found during the excavations. 
These ranged in hardness from a tan fragment of fi rebri ck from Layer 1 of 
Unit 5, to a very soft yellow fragment from Layer 1 of Unit 4 which has 
nearly disintegrated after drying out in the laboratory. With the exception 
of a small piece of red brick from Layer 4 of Unit 9, and a yellow brick from 
the Stribling House, all of this appears to have been deposited with the fill 
and probably does not relate to the mill site. 

Pieces of bathroom tile probably from residential construction were found in 
Layer 1 of Unit 8, Layer 1 of Unit 17, and Layer 3 of Unit 16. The first two 
probably came from the demolition of the Goldstein House, while the latter, 
a small, hexagonal porcelain tile, was once installed in the Stribling House. 
Fragments of glazed sewer tile were found in Unit 20, and unglazed drainage 
tile came from Layer 1 of Unit 14. 

SUMMARY 

After the demolition of the mill, little structure remained above the 
surface, and apparently the entire area was covered with a deposit of fill 
brought in from a late-19th-century residential site. Proof of the origin of 
this fill can be established by examination of its contents. The following 
list of artifacts from the fill confirms its residential character as well as 
its late-19th-century date: 

unglazed ceramic flower pots 
undecorated white earthenwares 
late-19th-century transfer patterns 
white porcelain 
decal-decorated porcelain 
stoneware utility vessels 
Victorian majolica 
wine bottles 
brown and aqua beverage bottles 
clear glass food storage jars 
clear glass medicine bottles 

milk glass ointment jars 
pressed glass 
cast iron vessels 
shell buttons 
molded ceramic smoking pipe 
slate fragments 
bone toothbrush handle 
ceramic doll's arm 
ceramic dolls' dishes 
horseshoes 
cut nails 

Similar inventories have been recovered from archaeological excavations at 
other late-19th-century sites in San Antonio and south Texas (Katz 1978; Fox 
and Cox 1983; Fox 1985). 
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Figure 34. Miscellaneous Tools and Machine Parts. 

a, unidentified machine part; 
b, early automobile wrench; 
c, unidentified tool with glazed porcelain inset; 
d, broken chisel; 
e, iron splitting wedge. 
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APPENDIX II. FAUNAL ANALYSIS 

Robert Harrison 

INTRODUCTION 

Among the artifacts recovered during archaeological testing at Guenther's 
Upper Mill site was a moderate quantity of animal bone. Of the 129 bones or 
bone fragments recovered, preservation is generally good, and the majority 
are identifiable as to species and gross anatomical location. Most of the 
bones or bone fragments represent remains of domest i c animal s. Many of the 
bone fragments are the result of butchering activities. Evidence of 
butchering consisted of saw marks or chop ma~ks. 

METHODS 

Twenty-fi ve units of vari ous dimensi ons were excavated. Unit 1 evel s were 
determined by the stratigraphy of a particular unit. In the opinion of the 
project director (Anne Fox, personal communication) the stratigraphic levels 
from which the vast majority of faunal remains were recovered represented 
fill dirt brought in from another location during the 20th century. 

Recovered faunal material was given to the author after being washed and 
labeled as to unit, level, and lot number. Specimens were then sorted by 
species and gross anatomical location. Identification was made using the 
faunal collection at the Center for Archaeological Research, The University 
of Texas at San Antonio. 

All bones and bone fragments were exami ned for evidence of human modifi­
cation, such as butcher marks or the spiral fractures associated with 
intentional splitting (Gilbert 1980). Butcher marks were noted as to type of 
mark and location of mark on the bone or bone fragment. Local area butchers 
were consulted for additional information on butchering techniques, species 
identification, and cuts of meat represented by many of the bone fragments. 

Because of the secondary depositional natur~ and limited numbers of bones and 
bone fragments represented, the author did not believe that the calculation 
of minimal numbers of individuals would be appropriate for this analysis. 
The nature of the sample precluded analysis for individual age of animals 
beyond the statement that all bones or bone fragments appear to represent 
adult animals. 

DESCRIPTION OF THE FAUNAL ASSEMBLAGE 

The domestic animals represented among the 41 BX 342 faunal assemblage are 
cow (Bos taurus), pig (Sus scrofa), and chicken (Gallus gallus). Wild 
animals include white-tailed deer (Odocoileus virginianus), an unidentified 
small rodent, and fragments of freshwater mussel shell. Table 3 lists the 
species, number of bones or bone fragments associated with that species, and 
cultural significance. 
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TABLE 3. SPECIES LIST AND SPECIMEN INFORMATION 

Taxon 

Class Aves 
Gallus gallus 
(domestic chicken) 

Class Mammalia 

Unidentifiable 

Order Artiodactyla 
Bos taurus 
(domestic cow) 

Odocoileus virglnlanus 
(white-tailed deer) 

Sus scrofa 
(domestic pig) 

Order Rodentia 
Sma 11 rodent 

Class Mollusca 
Freshwater mussel 

Number of 
Specimens 

4 

20 

93 

5 

1 

2 

4 

Cultural Significance 

None 

Small fragments or burned 

49 demonstrate evidence 
of butcheri ng (i. e., saw 
or cleaver marks); 44 are 
small cranial fragments 

All demonstrate butcher­
ing marks 

None 

None 

Probably none 

Domestic cow (Bas taurus) remains represent the greatest number of specimens 
from this site. All of these specimens appear to have derived from adult 
animal s. Forty-four bone fragments appear to be from the crani urn. Forty­
nine specimens denote the result of butchering activity as evidenced by saw 
marks or c1 eaver marks. These are postcrani a1 in origi n. Fragments of ri b 
bones were the most common, followed by fragments originating from the hind 
or forequarters. 

White-tailed deer (Odocoileus virginianus) represented the next most common 
animal. Five fragments of postcranial bone were recovered. Four originated 
from the hi ndquarters, and one was a vertebral fragment. All of these 
fragments demonstrate evidence of butchering. 

104 



CHANNEL IMPROVEMENT / Appendix II 

Domestic chicken (Gallus gallus) was represented by four femurs. None of 
these bones demonstrate evidence of knife marks or other butchering activity. 
The only skeletal material referable to domestic pig (Sus scrofa) was an 
isolated lower canine tooth. A portion of a mandible and scapula from a 
small rodent and four fragments of freshwater mussel shell were al so 
recovered. 

Among the recovered skeletal material are 20 fragments of bone which are too 
badly fragmented or burned to identify. Tentatively, these fragments are 
associated with large- or medium-sized mammals. None of the identifiable 
bones or bone fragments demonstrate evidence of burning or exposure to high 
heat. 

BUTCHERING PATTERNS 

Forty-three percent of the bones recovered from the Guenther's Upper Mi 11 
site show evidence of butchering. Butcher marks on these bones include axe, 
hatchet, or cleaver cuts visible as deep cuts, sometimes wedge shaped and/or 
causing local crushing of the bone. Large cleavers are often used by butchers 
to divide beef carcasses into sides. Saw marks are easily recognized as an 
extensive smooth or polished surface, often with visible striations. Gust 
(1983) has compared the saw marks 1 eft on bone by handsaws and powered 
bandsaws. The striations left by handsaws appear more irregular and less 
smooth than those produced by powered bandsaws. 

A 11 of the saw marks vi s i bl e on the bones or bone fragments recovered from 
Guenther's Upper Mill site appear to have been produced by a powered bandsaw. 
Chop marks resulting from axe, hatchet, or cleaver blows are restricted to 
three specimens: a proximal rib fragment, a vertebral fragment from a cow, 
and a fragment of white-tailed deer vertebra. 

The majority of butchered domestic cow bone fragments are short sections of 
rib with saw marks on both ends. Also included are bones from the hind­
quarters. These are two round steak bones, a T-bone steak bone, three marrow 
bones, and a sp 1 it fragment of vertebra. With the exception of a vertebral 
fragment, all of the deer bones are of the round steak variety derived from 
the hindquarters. The domestic chicken bones are all drumsticks (femurs). 

Winkler (1985) analyzed the butchered remains of domestic cattle from an 
early to mid-19th-century refuse dump in the La Villita area, located in 
downtown San Antonio. She found that during that period, ribs were generally 
chopped through, or partially chopped and broken the rest of the way. 

DISCUSSION AND CONCLUSIONS 

The faunal assemblage from Guenther's Upper Mill site suggests that the bones 
and bone fragments represent refuse from domestic cooking activity. This is 
evi denced by the 1 arge number of bone fragments that are the result of 
butchering and/or represent domestic food animals. Saw marks are of the type 
produced by a powered bandsaw. This would indicate commercial butchering as 
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opposed to domestic butcheri ng and probably dates the bones to no earl i er 
than the latter part of the 19th century. 

Beef was apparently the meat of choice as shown by the large number of cow 
bone fragments as compared to other animal bones. The paucity of domestic 
pig remains does not indicate that pork was not eaten. Rather, it is quite 
probable that pork was eaten in the form of bacon or sausage, which would not 
produce refuse in the form of skeletal elements. 

The number of butchered fragments of deer bone probably represents hunting 
activity. It is currently normal for many south Texas deer hunters to take 
their kill to a commercial meat processing plant or local butcher for 
process i ng. The evi dence of deer bones cut by a bandsaw from Guenther's 
Upper Mill site suggests that this practice was observed by at least one 
turn-of-the-century San Antonio household. 

Cuts of meat represented by the butchered bones from this site do not differ 
greatly from those found in a modern middle class San Antonio household. 
Beef ri bs and steaks are popul ar fare for those abl e to afford them. Gust 
(1983) states that bone ends or marrow bones were more popular in the past as 
the prime ingredients of soups and sauces. Today these bones are sold to pet 
owners for their dogs. 

The faunal assemblage recovered during testing at Guenther's Upper Mill site 
most likely represents secondary deposition of domestic cooking refuse. The 
1 arge numbers of bone fragments whi ch demonstrate butcher marks s i mil ar to 
those made by a bandsaw suggest that meat was purchased from a commerci al 
butcher rather than being butchered at home. Cuts of meat and species of 
animals consumed are not incompatible with a modern middle class San Antonio 
household. 
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APPENDIX III. MONITORING THE REMOVAL OF WOOD STORED DURING THE 
EXCAVATION OF GUENTHER'S UPPER MILL SITE 

I. Waynne Cox 

INTRODUCTION 

On January 14, 1986, the Center for Archaeological Research (CAR) was 
notified by the San Antonio River Authority (SARA) that the contractors for 
the river channelization were prepared to move the stone and timbers from the 
storage pit at Guenther's Upper Mill site, in connection with landscaping of 
the river bank. The timbers had been cribbed and packed in sand since 1982. 
It was agreed by all parties that the CAR would be contracted to monitor and 
document their relocation. The author was assigned to monitor and provide 
photographic documentation of the operation. The work was conducted under 
the direct supervision of Anne Fox, research associate and laboratory 
director, and the general supervision of Dr. Thomas R. Hester, Center 
director, and Jack D. Eaton, associate director. 

THE MONITORING 

The stored stone was removed first and deposited within a fenced, secure area 
along with other cut limestone recovered during the river channelization and 
landscaping excavations. All were spread out into a single layer so that an 
assessment of quantity could be made toward their incorporation into any 
planned reconstruction of the structure. 

The mill timbers had been deposited in a shallow pit which was cribbed to a 
height of approximately eight inches above ground level. The timbers were 
packed in clean sand and treated with a fungicide. On January 17, 1986, 
removal of the sand with hand tools began at 8:05 A.M. The first layer of 
timbers was exposed by 8:30 A.M. They were in excellent condition except for 
dampness, whi ch had caused some mi nor surface deteri orat i on to a depth of 
approximately 1 to 2 mm. Since it had been decided that it would be 
desirable for the wood to dry slowly, an above-ground location was set aside 
for their relocation. 

The timbers were lifted with double straps by a crane and transported in one 
operat i on to the secure area. As each 1 ayer was exposed and transported, 
they were stacked, separated by scrap pieces of 2 inch by 4 inch boards, to 
form a drying "rick." The lower layers were progressively more water-logged, 
so that it was necessary to provide sound timber planking for support during 
their transportation. The final layer of timbers, resting upon a layer of 
sand only about 30 to 60 mm above the natural cl ay subsurface, was in an 
extremely water-logged and spongy condition. The aggregate of timbers 
created a rick of four layers, which was covered by black plastic to insure a 
slow drying condition. 

A follow-up inspection, on January 20, revealed that the timbers were drying 
as had heen planned with no sign of further deterioration. A second 
inspection, on January 30, revealed that the drying process was 'continuing, 
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but the timbers that had absorbed the most moisture were experiencing some 
surface scaling, however, the interior appeared sound. The timbers that had 
been nearer the top of the original storage showed almost no damage. 

RECOMMENDATIONS 

Since the primary factor in the deterioration of the timbers appeared to be 
moisture, in future operations of this nature, it would appear to be 
preferable to allow them to slowly air-dry above ground in an enclosed 
facil ity. If this is not possible, all efforts to create rapid drainage 
should be considered. For example, an above-ground crib with a layer of 30 
to 35 mm of gravel at the base, with the timbers enclosed entirely in clean, 
coarse sand and some form of moisture barrier provided over the top of the 
structure, would probably be adequate. 
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