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THE LA MESA FIRE STUDY 

PREFACE 

The La Mesa Fire occured in 1977, over twelve years ago, and this report was 
essentially completed two years later. With 90 percent of the edi tor ia l work 
completed, funding apparent ly ran out, the staff dispersed, and the work was 
put on the shelf. It remained there for over ten years. 

This is not to say that the study did not meet its or iginal goals. The 
draf t manuscr ip t was widely dis t r ibuted and served as a foundat ion for later 
al terat ions in Nat ional Park Service fire management policy. 

Since the time of the manuscr ip t ' s creat ion, there has been a small but 
steady series of requests for copies of a completed report - with figures, 
tables, paginat ion, and appendices intact . 

In 1990, the Southwest Region's Branch of Cul tura l Resources 
Management under took the task of reviving and publishing the study. Much 
of this suppor t ing documenta t ion was still in raw form, some of the 
appendices only existed in hand wri t ten form - but all of it still existed. The 
staff considered updat ing the manuscr ip t , but opted, instead, to present the 
study as it was originally formed in 1978. While some ideas have matured 
since the time of the report , much of the work remains fresh and thought 
provoking today. With so little work to be found on the effects of fire on 
archeological sites, it is hoped that this "late" but still t imely volume will help 
to fill the void. 

Rick Smith 
Associate Regional Director 
Resources Management 
Southwest Region 
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The La Mesa Fire Study: 
An Investigation of Fire and Fire Suppression Impact 

On Cultural Resources in Bandelier National Monument 

DIANE TRAYLOR 

LYNDI HUBBELL 

NANCY WOOD 

BARBARA FIEDLER 

INTRODUCTION 

On June 16, 1977, the La Mesa Fire began, burning uncontrolled for 

7 days through Bandelier National Monument, National Forest Service, and 

Department of Energy (DOE) lands. More than 15,000 acres were burned, 

impacting both natural and cultural resources. 

The fire started on Mesa del Rito, just west of the Monument in the 

Santa Fe National Forest (Fig. 1). From the early stages of the fire, it was 

clear that variable weather conditions and differing fuel loads, combined with 

Bandelier's complicated topography, would compel diversified fire suppression 

approaches. Slurry (chemical retardant) drops began within 2 hours after the 

fire was reported and continued until nightfall. Fire crews also constructed 

a line all the way around the fire. However, the fire reached a sheer cliff 

where no lines could be built. During that night, the flames dropped down 

into Alamo Canyon, and with shifting canyon and slope winds, burned back 

up the sides of the canyon outside the area of containment. From there, a 

number of factors contributed to the fire's increasing destructiveness. Fuel 
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FIGURE 1. Smoke column rising above Mesa del Rito on the first day of the fire. 
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moisture was critically low after a dry spring and early summer, and many 

forested areas had not burned for years, leaving considerable amounts of 

downed fuels. Daytime winds gusted to 40 miles per hour and, while 

somewhat changeable, tended to blow from the southwest. Unfortunately, this 

carried the fire into regions of high fuel loads. Hand crews, bulldozers, 

slurry bombers, water tankers, and helicopters were quickly dispatched to the 

area. Fire suppression activities expanded during the next week making 

continuing increases of manpower and equipment available to battle the fire. 

Despite the efforts of the fire fighters, the fire moved rapidly, fanned 

by variable wind and fed by dense fir and ponderosa fuels. When the fire 

swept northeast towards top priority areas such as the City of Los Alamos, the 

outlying Los Alamos Laboratories, and the residential areas of Bandelier, 

substantial firebreaks had to be constructed equally swiftly. Bulldozers were 

used to clear large fire breaks. Within the Monument boundaries, catlines 

were constructed on Frijoles, Burnt, and Escobas Mesas, and at Apache 

Springs. On Burnt and Escobas Mesas, existing fire roads were widened, while 

fresh cuts were made on Frijoles Mesa and Apache Springs. Hand lines were 

also constructed on the steep bluff between Escobas Mesa and Apache Springs, 

in a rugged drainage between Burnt and Frijoles Mesa, and on the extreme 

northwestern periphery of the fire, connecting a line across Frijoles Canyon. 

A two-lane, paved highway, State Road 4, was considered an existing fire 

break which would protect Los Alamos. During La Mesa, however, the fire 

swept so rapidly and unpredictably toward the northeast that it exploded 

across State Road 4, forcing fire fighters at one point to abandon their 

equipment. However, the fire line constructed on Frijoles Mesa (Catline "C") 

successfully deterred the fire's advance toward Bandelier Monument 

Headquarters and the Mesa housing area. Actions on DOE land also checked 

the fire's advance before major property damage was done. 

In the backcountry, hand lines were constructed between Capulin, 

Alamo, Lummis, and Frijoles Canyons. During La Mesa, as during any fire, 

time was in short supply, hence crews and equipment were often helicoptered 

into areas accessible otherwise only by several hours walking. Numerous 

helispots were quickly constructed by clearing brush and trees from flat, open 

areas of the backcountry mesa tops. Supplies were flown in and spike camps 

3 
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were set up to give crews much needed rest at the end of their 12 hour shifts. 

In the predominantly ponderosa areas in the upper reaches of Capulin and 

Alamo Canyons, the fire burned intensely, and both slurry and water drops 

were used to supplement the fire lines. Southwestern winds retarded the fire's 

spread toward the southern perimeter of the burn. Suppression activities 

continued until the fire was declared under containment on June 23. 

During a fire, cultural resources are threatened both by the fire itself 

and by related fire-suppression activities. This was clearly documented 

during a severe wild fire at Mesa Verde National Park in 1972 (Switzer 1974). 

In some cases, it appeared that the impact of suppression activities could be 

far more damaging to archeological resources than the fire. While little can 

be done to protect sites from fire damage once a fire has broken out, damage 

resulting from fire suppression can be more selectively controlled and in many 

cases totally avoided. 

Much credit is due Dr. Milford Fletcher, NPS Regional Biologist, who 

in the beginning stages of the La Mesa Fire recognized the potential danger 

to Bandelier's archeological heritage and recommended the use of archeologists 

to minimize fire suppression destruction. Despite initial skepticism from fire 

officials about the compatability of archeological preservation and fire 

suppression, Bandelier acted on Dr. Fletcher's suggestion and took an 

important first step in mitigating damage to its cultural resources by sending 

archeologists out during the initial constructions of the fire lines. Although 

Santa Fe National Forest personnel have in past years been cognizant of 

cultural resource preservation during fires, this was the first time in the 

history of park and forest management that archeologists were included in the 

fire fighting scheme. 

Archeologists from the Southwest Cultural Resources Center in Santa 

Fe, in conjunction with park rangers from Bandelier, worked along with fire 

crews to help protect the Monument's archeological resources. Other 

archeologists from the Laboratory of Anthropology, School of American 

Research, and the Office of Contract Archeology supplied extra manpower as 

back-up crews. Archeologists worked individually, or in pairs, in front of 

bulldozers and hand crews, guiding them away from sites. Others hiked or 

were helicoptered into backcountry areas by line, mop-up, and sawyer crews 

4 



THE LA MESA FIRE STUDY 

to monitor various fire suppression activities. 

While the presence of archeologists was most clearly advantageous 

during fire line construction, archeologists also assisted in other ways as well. 

Their knowledge of backcountry terrain proved useful to fire crews 

unfamiliar with the area. Archeologists sometimes supplied crews with 

detailed topographic maps. On occasion, they served as impromptu interpretive 

guides to fire crews, explaining the prehistory of the Monument, its native 

inhabitants, and the importance of leaving surface artifacts untouched. 

Archeologists also provided moral support to fire crews by bringing them 

rations of gum, candy, and cigarettes. By the end of the fire, it was apparent 

that the presence of archeologists on the fire lines had in no way hindered 

the containment of the La Mesa fire. The benefits of their presence in terms 

of avoiding damage to cultural resources was clearly evidenced as well, 

leading to consideration of guidelines requiring their presence on future fires. 

Even while the fire was still burning, rehabilitation plans were 

considered which later formalized into various studies on the impact of the 

La Mesa fire on soil, water, fauna, flora, trails, and archeological sites. The 

studies were designed to learn more about the benefits and detriments of fire, 

the impact of fire suppression, and possible changes in forest fire management 

and prescribed burn policies. During the fire, an aerial reconnaissance was 

made by NPS biologists to determine the severity of the burn throughout the 

Monument. Areas were designated as light, moderate, or severe burns, 

depending on the amount of vegetation killed. In lightly burned areas, the 

grass was burned, yet almost all overstory vegetation remained green. 

Moderately burned zones contained some blackened trees, while in areas of 

severe burn, nearly all the trees were killed. A map compiled from that 

reconnaissance (Fig. 2) gives the location of areas encompassed by different 

burn zones. This reconnaissance, as well as aerial infrared photographs, 

helped facilitate the varied post-fire studies. 

While all the post-fire studies are designed to be considered as a whole, 

the La Mesa Fire Study focused in particular on the impact of the fire and 

fire suppression activities on cultural resources within Bandelier National 

Monument. This research was undertaken by five archeologists from the 
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FIGURE 2. Fire Intensity Map. 
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Southwest Cultural Resources Center, Santa Fe, New Mexico, some of whom 

had participated as archeological assistants during the fire. The study was 

designed to: 

1. Survey all areas affected by fire suppression within the 

Monument boundaries. 

2. Survey two wildlife transects on Burnt and Escobas Mesas 

which were established prior to the fires to complete 

resource data for these areas. 

3. Excavate selected sites burned in varying degrees by the 

La Mesa fire to obtain data on the specific effects of 

fire on artifacts, architecture, and ecofacts; also to 

salvage, if possible, any sites damaged during fire 

suppression activities. 

4. Submit a report of these findings with recommendations for 

actions in future fires endangering cultural resources and 

for future archeological assistance in avoiding impact. 

5. To determine, if possible, any information on site density, 

settlement patterns, and temporal occupation periods across 

the Monument to be used with the past and present studies 

on the Pajarito Plateau. 

Since the survey was not begun until September 1977, conditions in the 

burn area had changed somewhat, especially with respect to surface vegetation 

and pollen. New growth and pollination by some existing species and the 

presence of new species that thrive after a fire, affected the sampling and 

recording procedures. As in any first-time study, especially under the usual 

time and money constraints, mistakes were made, but it is hoped that this 

study will provide some useful information and ideas to those who read it. 

The results of the study have demonstrated the importance of 
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archeological assistance during fire suppression to save cultural resources and 

avoid impact. It has also produced new insights into the field of fire 

management. The La Mesa fire taught all involved a deeper respect for 

natural and cultural resources of which fire is an undeniable part. 

A SURVEY OF FIRE-IMPACTED AREAS 

IN BANDELIER NATIONAL MONUMENT 

A survey was conducted in those areas of Bandelier National 

Monument designated by the National Park Service for the study of fire and 

fire supression damage caused by the La Mesa fire (Figure 3). Since a 

complete cultural resources inventory is lacking at Bandelier, the survey was 

also designed to add to the archeological data base even though the high site 

density is not accurately reflected by the narrow confines of the La Mesa 

survey lines. 

Previous survey and excavation data show a lengthy period of 

aboriginal use of Bandelier and surrounding area. In recent years, a Folsom 

point fragment was found on the mesa north of Ancho Canyon (Steen 1977), 

and a Clovis point was located on a mesa south of Capulin Canyon 

(Wobbenhorst 1977, personal communication). 

Projectile points from the Archaic period, especially San Jose or "Rio 

Grande" points (3300-1800 B.C.) have been found in isolated situations in the 

Bandelier area as well as in association with rock shelters and architectural 

sites. LA 12566, a rock shelter, excavated in 1975 during a mitigation project 

in Bandelier, has eight occupations, the lower seven of which are Archaic to 

Basketmaker III. These levels are defined by diagnostic projectile points, 

including a possible Chiricahua point, striated metates, and C-14 dates, the 

earliest of which is 2010 B.C. Another rock shelter (LA 12117) and cave (LA 

13659) tested in Bandelier have points resembling Amargosa II-Pinto Basin and 

Amargosa I or Armijo (Traylor and Hubbell, 1982). 

Basketmaker and early Pueblo sites in the Pajarito Plateau and Cochiti 

areas were poorly represented in the record prior to some recent surveys 
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FIGURE 3. Location of Bandelier National Monument within New Mexico. 
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(Frisbie, et al, 1970; Biella and Chapman, 1977) which supplement the sketchy 

history of these early peoples. 

The best represented period is what are referred to as late 

Developmental to Classic Anasazi, circa A.D. 1150 to 1600. The population 

starts to expand in the Pueblo III period bringing with it moderately sized 

villages and a few nearby field houses built on mesa tops, inner-canyon 

benches, and along the river close to available farm land. Later, villagers 

aggregated into large settlements outside the areas of maximum growing 

potential and used a diversity of small sites as field and storage houses, 

hunting blinds or camps, and fishing sites often several miles from the 

villages (Biella and Chapman, 1977; Traylor and Hubbell, 1982). 

Historic employment of the area by Pueblo Indians has continued into 

the present with the use of traditional lands and sacred areas. Several 

archeological sites in Bandelier with historic artifacts dating from the 1800's 

to the 1940's were connected with probable Indian use. 

Further summaries of settlement strategies can be found in Volume 4 

of the Archeological Investigations in Cochiti Reservoir. New Mexico. 1979, 

Jan Biella and Richard Chapman, editors. 

PROCEDURES 

The following methods were adopted to accomplish the survey: 

1. A crew of five persons operating out of a series of base camps conducted 

a 37.5 meter (125 foot) sweep of hand and bulldozer lines and mop-up 

operations adjacent to them, and surveyed all heliports and fire camps. 

Surveyors were spaced 7.5 meters apart, when feasible, three on the burned 

side and two on the unburned side, with one person walking the line to act 

as a guide. A 100% inventory was made, and all sites were recorded on 

forms designed to record archeological and fire related data. Sites were 

photographed and a plan map was drawn. All fire lines were also plotted on 

a USGS topographic map (Figure 4). 
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2. A two inch aluminum tag with a field number stamped on it was attached 

to a metal stake and placed in the northwest corner of each architectural site 

or in the northwest section of nonarchitectural sites. Consecutive field 

numbers begin with the series 0001. 

3. Using a predetermined, intrasite sampling technique, artifacts were 

collected from both burned and unburned sites in areas of differing fire 

intensity. Collections were made from a 4 x 4 meter square where possible. 

Temporal affiliation as well as fire related impact was monitored. 

Initially, the proposal called for a collection to be taken from the 

northwestern quadrant of one site of each of the following types: one-room, 

multi-room, multi-unit, historic, and surface scatters. After a 10 day field 

period, however, the direction of trash accumulation as well as sparse surface 

material on some sites made that plan untenable. Many of the sites in the 

survey had little or no diagnostic ceramics. Assuming a bias, the collection 

procedure was altered, and the quad was changed to the southeast portion of 

a site. 

It is interesting to note that the location of a site in a particular area 

of the burn did not always mean that the site was damaged to the same 

degree as the vegetation. Unburned, isolated pockets were found even in the 

most severely burned areas, leaving the surface of a site untouched. 

Conversely, where the ground fire was more intense, a site might have 

received greater impact than the surrounding forest. 

Attempts to relocate previously recorded cultural resources were 

hindered by the poor site descriptions and confusing survey map which 

had duplicate numbers and unexplained notations. As a result, new 

Laboratory of Anthropology (LA) designations were given to three known 

sites, and 96 new numbers were assigned. Some of the sites appearing as 

squares on the USGS topographic map (Bandelier National Monument and 

Vicinity) did not correspond to exact site locations in the field or simply did 

not exist where located on the map. No prior locations existed for sites on 

Escobas Mesa and parts of Burnt Mesa. Lee Sullivan, a volunteer for 

Bandelier, did a records check and an on-ground search to check survey 
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locations and was able to clear up some of the discrepancies. 

THE SETTING 

The environment in which cultural resources were found was variable. 

Survey lines cut a meandering path across the Monument's three major 

canyons, a series of smaller drainages, and the broad, gullied mesas that 

characterize the Pajarito Plateau. This cross-section included elevations from 

6500 to 9600 feet. Since the fire burned in the northern two-thirds of the 

Monument, 75% of the forested area was in the "Transition Zone", a 

predominantly Ponderosa Pine forest, or in the "Canadian Zone", a spruce, fir, 

and aspen forest. The remaining 25 percent was Pinon-Juniper forest. 

HAND LINES 

Four major hand lines (fire breaks built with hand tools) and a number 

of smaller ones were constructed to help contain the La Mesa Fire. Usually, 

the lines were segmented, sometimes having spurs or completely independent 

sections encircling a spot fire. Natural barriers and established trails were 

incorporated where possible to facilitate construction of the lines. 

In the backcountry section of the Monument, three main hand lines 

were delineated connecting the major canyons. Starting from the western end, 

the line names were Capulin-Alamo, Alamo-Lummis, and Lummis-Frijoles. 

The only other extensive hand line, called "Glendale Boulevard" because of its 

road-like appearance, was put in from State Road 4 to the rim of Frijoles 

Canyon and up a rugged slope to Mesa del Rito near the fire's point of origin. 

Small sections of hand line were located on Burnt and Escobas Mesas and 

connecting a catline on Escobas Mesa to Apache Springs. Fifty-one sites were 

recorded along the hand lines. 

BULLDOZER LINES 

Four major bulldozer lines were cut in the northwestern part of the 

Monument during the early part of the fire in an attempt to create a wide 
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fire break to protect populated areas. Caterpi l lar t rac tors were used in 

construction of these lines and dur ing rehabi l i ta t ion following the fire. In 

three areas, Burnt Mesa, Escobas Mesa, and Apache Springs, exist ing access 

roads were used as par t of the fire break or to get the dozers into other areas. 

The fourth line, Section "C" on Frijoles Mesa, cut a swath between State Road 

4 and the edge of Frijoles Canyon. Twenty-n ine sites were recorded along 

these lines. 

WILDLIFE TRANSECTS 

Two of seven permanent t ransects established by Roland Wauer, former 

Chief, Division of Na tu ra l Resources Management , were included in the fire 

study. Incorpora t ing an area 1 mile by 125 meters, both are located in burned 

areas over lapping catlines surveyed on Burnt and Escobas Mesas. 

The transects, originally set up to s tudy bird populat ions, are s i tuated 

in various of the Monument ' s ecological zones. Dete rmina t ion of archeological 

sites helped complete an inventory of na tu ra l and cul tura l resources in these 

locates. Nineteen sites were recorded. 

SITE DESCRIPTIONS 

Whether used for seasonal or temporary occupat ion, 30 one-room sites 

were located on mesa tops and ei ther clustered or spaced at in tervals along the 

flatter port ions of the ter ra in . In f requent ly , sites were located on ridges, and 

dra inage bottoms. A greater number of these one room s t ructures were 

located on the Capul in-Alamo hand line and the Burnt and Escobas Mesa 

catlines and transects than elsewhere in the survey. Shaped and unshaped 

tuff was uti l ized in construct ion of rooms averaging 2 x 3 meters. 

Ident i f iable ceramics found on the surface indicated a Pueblo III aff i l ia t ion. 

Forty-one, mult i-room (more than one room) sites were s i tuated along 

the survey lines (Figures 5, 6, 7 and 8). Of these, seven, ten to fifty room 

14 



THE LA MESA FIRE 

FIGURE 5. LA 16100 (Field #0058). Escobas Mesa: 1 room site. 

FIGURE 6 LA 16102 (Field #0064). Escobas Mesa: Small multi-room site. 
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FIGURE 7. LA 3765 (Field #0030). Lummis-Frijoles Handline: Large multi-room site. 

FIGURE 8. LA 3765 (Field #0030). Lummis-Frijoles Handline: Wall detail. 
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sites were recorded although numerous others of this size were noted and 

photographed during the field period. Sixty-six percent of these multi-room 

structures were located on mesa tops, with the others being situated on ridges, 

talus slopes, and benches, and one on a canyon rim. Twenty-two sites were 

constructed of shaped tuff blocks, nine of unshaped stones, nine with 

both,and one undetermined. Surface ceramics spanned the late Developmental 

to Classic Periods (A.D. 1150 to 1600), with sixteen sites having Santa Fe 

Black-on-white decorated ceramics on the surface. Only four had this pottery 

type exclusively. 

Eight multi-unit dwellings were either composed of a large room block, 

and a few detached rooms, or room blocks of roughly the same size. They 

were all situated on mesa tops at elevations about 6700 feet. While most were 

roughly rectangular, two of these multi-unit sites were C-shaped with 

unenclosed plazas and possible kivas. One unusual site which incorporated 

some large tuff boulders as part of the structure was located on a talus slope 

looking out on a broad drainage of Lummis Canyon (Figure 9). All of these 

sites appear similar in age (ca. A.D. 1100-1425) with Santa Fe Black-on-white 

as the common pottery to all. The multi-unit sites start on the east side of 

Alamo Canyon and increase on the broad mesas south of the Stone Lion's 

Trail between Lummis and Frijoles Canyons. Frijoles, Burnt, and Escobas 

Mesas all have a larger number of these sites spanning the late Developmental 

to Classic Periods. 

Some evidence of pre-Pueblo utilization of the area was also found 

(Figure 10). Three lithic scatters were located close to canyon rims. Archaic 

and Basketmaker projectile points were among utilized and unutilized flakes 

and groundstone. 

Historic use of the Monument is much in evidence, especially on Burnt 

and Escobas mesas (which were not incorporated under Park Service 

jurisdiction until 1959). Several trash dumps, foundations, and fences remain, 

especially from the 1930's period when there were WPA workers and 

homesteaders in the area (Figure 11). 
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FIGURE 9. LA 16036 (Field #0028). Lummis-Frijoles Handline: Multi-unit site. 
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FIGURE 10. Archaic projectile point and mano found near three historic corrals on Lummis-Frijoles 
handline. LA 16057 (Field #0044. 

FIGURE 11. LA 16081 (Field #0093). Escobas Mesa: Remains of an historic structure foundation. 
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SUMMARY 

In each area of site concentration in the survey, there were a number 

of small sites of one to five rooms and two to four sites of a larger number 

of rooms or several room units. Along the Burnt Mesa section of catline, sites 

were all one to four rooms, contrasting with the many larger dwellings just 

across the canyon on the main section of the mesa, including two, multi-unit 

sites on a section of hand line. 

Examination of the sites recorded seemed to indicate a trend toward 

more formalized architecture during the late Santa Fe Black-on-white ceramic 

period through the Glaze ware periods. Large, well-shaped blocks were used 

in masonry walls, often in combination with smaller unshaped tuff. Only 

sites characterized solely by Santa Fe Black-on-white pottery seem to have 

used unshaped stone, while a combination of shaped and unshaped tuff was 

used in sites spanning a longer time period, and in Classic period sites. A 

scarcity of wall fall and standing walls was evident at many of the Escobas 

Mesa sites, indicating the possible removal of building materials for 

construction in later structures. None of the adobe architecture common 

along the mesas to the north on DOE lands (Steen 1977) was found. This fact 

may lend more substance to the belief of a cultural boundary believed to 

separate Keres and Tewa speaking peoples. According to legend, Frijoles 

Canyon was the linguistic dividing line (Ffewett 1909). However, the canyon 

just north of the present Frijoles Canyon (Water Canyon) once had the name 

"Frijoles" and may be a better point of demarcation since it seems to be the 

point at which mesa top adobe houses stop. 

Trash was generally on the east to southeast side of the dwelling, but 

the direction of accumulation depended to a great extent on its orientation 

to the terrain. Of sites with diagnostic ceramics on the surface, about an 

equal number were Coalition and Classic phase. There was only one site 

which was Developmental (A.D. 600-1200) and 14 others which overlapped 

cultural periods (late PII-PIV). Only the multi-room or multi-unit sites having 

Kwahe Black-on-white, Santa Fe Black-on-white, and either Wiyo 

Black-on-white or Agua Fria Glaze-on-red ceramics also had the White 

Mountain tradewares Puerco, Wingate, or St. Johns Black-on-red. Fifteen sites 
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on Escobas Mesa of one to six rooms either had no pottery or only utility 

ware on the surface. At four others of this size which did have diagnostic 

ceramics, three exhibited Santa Fe Black-on-white, and the other Tsankawi 

Black-on-cream. Sites on Burnt and Escobas Mesas had a general scarcity of 

surface artifacts compared to sites south of Frijoles Canyon. Thirteen sites 

in the survey had no evidence of surficial cultural material. 

The site density at the northwestern extent of the mesa system (Escobas 

and Burnt Mesas) seems equally as heavy as in some other regions of the 

Monument, despite the elevation difference which would have made 

year-round subsistence marginal. Fire history of the last two hundred years 

shows this to be an area of frequent fires (Foxx 1978, personal 

communication). While this would have been a debilitating factor in terms 

of settlement, it would have meant a high yield of wild edibles in an area 

where cultigens were not as hearty. Prehistoric peoples may well have taken 

advantage of this factor, especially in a period of population growth or 

drought. Three large sites in this locale show a long period of settlement, one 

spanning the Developmental to Classic periods. 

A number of sites were heavily impacted by fire suppression activities 

or the rehabilitation process. Five sites along Catline "C" had little left to be 

identified beyond scanty surface artifacts and scattered building blocks. The 

size of these sites is unknown, and only two had identifiable ceramics in 

association. 

Sites recorded during the La Mesa survey represent only a small 

portion of the total cultural resource inventory in Bandelier National 

Monument. Because of this, it is difficult and probably unwise to assess the 

prehistoric settlement strategies which were employed. For every site recorded 

within the La Mesa survey there were usually several more within sight. 

Only a complete site inventory of Bandelier and the Pajarito Plateau will 

provide some of the answers to prehistoric settlement in this important 

cultural area. 

The following tables (Tables 1 through 14) summarize the information 

obtained by the survey, including pertinent archeological and fire related 

data. The sites are listed according to location along handlines, catlines and 

biological transects. Under "other fires," letters after the date refer to the size 
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of the fire. "A" equals less than one acre, "B" equals from one to three acres, 

and "C" equals more than three acres. The fire history for Bandelier 

National Monument was compiled by Terraline Foxx as part of a fire ecology 

study for Bandelier which is in press. Sites that were excavated or tested 

during the study have the following notations in the tables: An asterisk (*) 

indicates that the site was excavated or tested, two asterisks (**) indicate that 

the site was chosen for excavation, but was not within the survey. 

Incidental to the survey, a number of isolated, natural and manmade 

features, as well as prehistoric and historic artifacts were noted (Figures 12-

14). No examples of rock art were evident. In a small drainage just north of 

our first base camp near Capulin Canyon, were a series of basalt pools which 

acted as natural catchments for rain and water runoff (Figure 14). Such pools 

were no doubt used prehistorically as a year round source of water. A short 

distance to the north of these pools, toe holds had been pecked into a tuff 

boulder as part of a prehistoric trail (Figure 15). 

Other isolated finds in this area include a cavate room, a quartzlike 

cobble mano fragment, a large chipping area along the south side of Alamo 

Canyon, a hand-hewn pine board with flat headed nails in it, several bullet 

cartridges, and rusted tin cans. 

In the Lummis-Frijoles sections, cans, glass, a rubber stopper, and 

remains of an old telephone line, including phone boxes, a cable spool and 

lines, and a spent cartridge stamped "Army WRA-30" were found. 

On the Escobas Mesa catline, numerous old cans and bottles littered the 

surface, while on the Burnt Mesa hand line, a natural rock shelter showing 

evidence of occupation was located. 
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FIGURE 12. Isolated find: Hammerstone. Capulin-Alamo Handline. 

FIGURE 13. Isolated find: Double basin metate fragment. Catline "C". 
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FIGURE 14. Water collection basin, Capulin side canyon. 
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FIGURE 15. Prehistoric trail, Capulin side canyon. 
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to 

LA;? 

16032 

16044 

16033 

16038 

16039 

16040 

16041 

16042 

16031 

Field f 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

Surface Artifacts 

Lithics: basalt, chert, 

retouched obsidian 

flakes; ceramics: 

utility, Glaze III 

polychrome, Santa Fe B W 

Lithics: basalt, chert, 

obsidian flakes; cer

amics: Bandelier B Cr., 

Santa Fe B W, utility. 

None 

1 obsidian retouched flake 

None 

Lithics: basalt, chert, 

obsidian flakes; obsidian 

biface fragment; cera

mics: B W (possibly Wiyo) 

Ceramics: Santa Fe B W, 

Wiyo B W 

Sparse, Lithics: basalt 

flakes; ceramics: Wiyo B W 

Sparse Lithics: basalt, 

obsidian flakes 

TABLE 11 CAPULIN-

.a Mesa-1977 

7. Burned 

0 

50 

50 

100 

100 

0 

75 

0 

0 

Other 

Fires 

No record 

No record 

No record 

No record 

1957-B 

No record 

No record 

No record 

No record 

ALAMO HANDLINE 

Fire Damage 

None 

None 

None 

Rocks spalled; 

trees uprooted 

when burned 

leaving hole 

in site. 

Rocks spalled; 

increased suf-

face erosion 

None 

None 

None 

None 

Distance from Fireline 

1 5 mile (0.3 kilometers) 

Line cut through site 

30 meters 

Not recorded 

25 meters 

30 centimeters 

Line cut through mound 

9 meters 

Line cut through rubble 

and trash. 

Fire Suppression Damage 

1 wall rock removed. 

Handline cut through trash, 

area, but skirts archi

tectural boundary. 

None 

None 

Burnt tree cut in mid

section and felled on 

site. 

Handline cut through 

trash but avoided wall. 

Handline cut through 1 

room on edge of mound 

Slurry dropped on site 

Handline cut through 

rubble and trash, but 

avoided structure. 



LA# 

16063 

16065 

16066 

16067 

16068 

16069 

16050 

16051 

16052 

Field 1 

0010 

0012 

0013 

0016 

0015 

0016 

0017 

0018 

0019 

Surface Artifacts 

Lithica: chert, basalt 

Sparse. Utility ceramics. 

1 obsidian flake 

None 

Lithics: basalt, obsidian 
flakes, basalt slab metate; 
ceramics: glaze 

None 

Sparse, Lithics: basalt, 
obsidian flakes, axe head; 
glaze ceramics. 

Lithics, obsidian, basalt 
flakes; ceramics: Biscuit B 

Lithics: basalt, obsidian 
flakes; ceramics: corru
gated, plainware. 

TABLE 

La Mesa-1977 
7. Burned 

95 

0 

0 

100 

30 

100 

0 

0 

0 

1: CAPULIN 

Other 
Fires 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

-ALAMO HANDLINE 

Fire Damage 

Increased sur
face erosion; 
sherds reddened 
by previous fire. 

None 

None 

Rocks spalled 
and blackened. 

Rocks spalled, 
possibly from 
previous fire. 

Rocks blackened 

Rocks reddened, 
from previous 
fire. 

Rocks reddened 
from previous 
fire. 

None 

Distance from Fireline 

Line cut through some areas 
of concentration. 

9.50 meters 

50 meters 

Not recorded 

Fireline skirts eastern 
edge of site. 

15 meters 

1 6 mile (0.6 kilometers) 

Line cut through north 
edge of site. 

10 meters 

Fire Suppression Damage 

Handline exposed lithic 

None 

None 

None 

Handline cut through 
trash, but avoided 
structure. Slab metate 
in handline. 

Some mop-up damage. 

Handline construction 
debris, branches, etc-
piled on mound. 

Slurry dropped on site; 
handline cuts edge of 
mound. 

Slurry dropped on site. 



to 
00 

LA# 

16032 

160424 

16033 

16038 

16039 

16040 

16041 

16042 

16031 

16043 

16045 

Field* 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

0010 

0012 

Situation 

Mesa top 

Mesa top 

Ridge 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Ridge 

Mesa top 

Elevation 

7080' 
(2124 o) 

7120' 
(2136 ra) 

7100' 
(2130 m) 

7120' 
(2136 m) 

7120' 
(2136 m) 

7140' 
(2142 m) 

7200' 
(2160 m) 

7100' 
(2130 m) 

7200' 
(2160 m) 

7200' 
(2160 m) 

7100' 
(2130 m) 

TABLE 1: CAPULIN 

Ecological Zone 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

-ALAMO HANDLINE 

Site Description 

2-room blocks; 5 rooms of 
shaped tuff masonry, 1 
corral of timber and 
shaped tuff 

3 rooms of unshaped tuff 
masonry 

Boulder alignment 

2 rooms of unshaped tuff 
masonry 

1 room of unshaped tuff 
masonry 

1 room of snapped tuff 
masonry 

5-6 rooms of unshaped tuff 
masonry 

1 room of unshaped tuff 
masonry 

1 room of unshaped tuff 
masonry 

Lithic scatter 

3 rooms of shaped and 
unshaped tuff masonry 

Size (meters) 

9.5 x 14.6 

3.5 x 7.3 

2.6 x 3.0 

5.1 x 6.0 

2.2 x 4.9 

2.1 x 2.4 

5.0 x 9.5 

5.2 x 6.3 

2.8 x 3.0 

75 m long 

2.1 x 3.9 

Cultural Affininity 

Pueblo 
Corral- unknown 

Pueblo 

Unknown 

Pueblo 

Unknown 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Unknown 

Pueblo 



to 
kD 

LAS 

16046 

16047 

16048 

16049 

16050 

16051 

16052 

Field* 

0013 

0014 

0015 

0016 

0017 

0018 

0019 

Situation 

Mesa top 

Ridge 

Talus slope 

Talus slope 

Bench terrace 

Mesa top 

Mesa top 

Elevation 

7100' 
(2130 m) 

7100' 
(2130 m) 

7000' 
(2100 m) 

6900' 
(2070 m) 

6680' 
(2004 m) 

7120' 
(2136 m) 

7120' 
(2136 m) 

TABLE 1: CAPUL 

Ecological Zone 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

IN-ALAM0 HANDLINE 

Site Description 

4 rooms of shaped tuff 
masonry 

Possible shrine of large 
tuff blocks 

4 rooms of shaped tuff 
masonry, 2 uprights 

1 room of unshaped tuff 
masonry 

2 rooms of shaped tuff masonry 

1-2 rooms of shaped and 
unshaped tuff masonry 

1 room of shaped tuff masonry 

Size (meters) 

5.0 x 6.0 

1.72 x 2.0 

7.2 x 7.2 

3.0 x 4.0 

4.2 x 5.4 

5.0 x 6.7 

3.3 x 3.6 

Cultural Affininity 

Pueblo 

Unknown 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 



o 

LAfl 

16073 

3812 

16074 

16075 

16065 

16066 

16067 

Field # 

0011 

0020 

0021 

0022 

0023 

0024 

0025 

Surface Artifacts 

Abundant. Lithics: 
obsidian flakes, 
metate fragment. 

Lithics: basalt, 
chert obsidian flakes; 
ceramics: Agua Fria 
G R, Santa Fe B W, 
utility ware. 

Lithics: chert, ob
sidian flakes; ceramics: 
corrugated, plainware, 
mineral painted. 

Lithics; ceramics: 
Santa Fe B W 

Abundant. Lithics: 
obsidian, basalt, chert 
flakes; ceramics: 
Santa Fe B W, Agua 
Fria G R, glaze poly
chrome, plain and in
dented utility, 1 
ceramic pipe, Wiyo B W. 

Abundant. Lithics: 
basalt, chert, obsidian 
flakes; ceramics: Kwahe 
B W, Santa Fe, B W, Wiyo 
B W, Puerco or Wingate 
B R, utility ware. 

Sparse. Lithics; basalt 
obsidian, chert flakes; 
ceramics: Santa Fe B W, 
Wiyo B W, uitility ware. 

TABLE 2 ; ALAMO-

,a Mesa-1977 
X Burned 

0 

50 

0 

0 

0 

0 

e 

50 

Other 
Fires 

1936-A 

No record 

No record 

1936-A 

No record 

No record 

No record 

LUMMIS HANDLTNE 

Fire Damage 

None 

Rocks reddened 

None 

None 

None 

None 

None 

Distance from Fireline 

7 meters 

Line cut through trash 

Line hit west edge of 
trash. 

9 meters 

14 meters 

7 meters 

25 meters 

Fire Suppression Damage 

Debris from fireline con
struction piled on site. 
Possible artifact stock
piling by fire crews. 

Fireline cut through trash 
area. 

Fireline cut through west 
edge of trash, but avoided 
structure. 

Fireline debris piled on 
site; trash left by crews. 

none 

Fireline cut through 
trash area, but avoided 
structure. 

None 



h-1 

LA# 

16068 

16069 

16070 

16071 

16072 

Field # 

0026 

0027 

0032 

0033 

0034 

Surface Artifacts 

2 utility sherds 

Lithics: basalt, chert, 
obsidian, flakes; cera
mics : corrugated. 

Lithics: basalt, ob
sidian flakes, ceramics: 
glaze, biscuit, plain 
ware, Santa Fe B W 

Abundant, Lithics: 
basalt, obsidian, chert 
flakes, maul head; 
ceramics: Santa Fe B W, 
Kwahe'e B W, utility 

Lithics: basalt, obsi
dian flakes; ceramics: 
utility ware. 

TAB 

La Mesa-1977 
X Burned 

100 

25 

0 

0 

0 

LE 2; ALAM0-L 

Other 
Fires 

No record 

1947-A 

No record 

No record 

No record 

UMMIS HANDLINE 

Fire Damage 

Increased surface 
erosion 

Rocks spalled; in
creased surface 
erosion. 

None 

None 

None 

Distance from Fireline 

5 meters 

8 meters 

9 meters 

9 meters 

8.5 meters 

Fire Suppression Damage 

None 

None 

None 

fireline exposed trash 

None 



LA! 

16073 

3812 

16074 

16075 

16065 

16066 

16067 

16068 

16069 

16070 

16071 

16072 

Field! 

0011 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0032 

0033 

0034 

Situation 

Mesa top 

Mesa top 

Canyon rim 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Ridge 

Mesa top 

Ridge 

Bench terrace 

Drainage bottom 

Elevation 

6780' 
(2034 m) 

6820' 
(2046 m) 

6660' 
(1998 m) 

6780' 
(2034 m) 

6720' 
(2016 m) 

6760' 
(2028 m) 

6660' 
(1998 m) 

6660' 
(1998 m) 

6620' 
(1986 m) 

6680' 
(2004 m) 

6680' 
(2004 m) 

6600 

(1980 m) 

TABLE 2: 

Ecological Zone 

Transition 

Transition 

Pinon-Juniper 

Transition 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Transition 

Transition 

Transition 

Transition 

Pinon-Juniper 

ALAMO-LUMMIS HANDLINE 

Site Description 

Lithic scatter 

2 room blocks of shaped tuff 
masonry; A: 12-15 rooms 
B: 4 rooms 

2 rooms (mounds) some shaped 
blocks 

1-3 rooms of unshaped tuff 
masonry 

10 rooms - 2 detached of un
shaped, tuff masonry, possible 
kiva; c-shaped with plaza. 

3-4 rooms of shaped and un
shaped tuff masonry. 

2 rooms of unshaped tuff 
masonry 

1 wall of 5 unshaped tuff 
blocks 

1 room of unshaped tuff 
masonry; detached lithic 
scatter 

3 rooms of shaped tuff 
masonry 

10 rooms of shaped tuff 
masonry 

1 room of shaped tuff masonry 

Sire (meters) 

2.7 x 319 

A: 13 x 15 
B: 7.0 x 9.5 

7.0 x 9.0 

8.2 x 9.6 

18.5 x 23.8 

9.5 x 9.6 

6.5 x 7.3 

2.2 long 

Room: 2.2 x 4.0 
Scatter: 25.0 x 30.0 

7.0 x 7.0 

19.35 x 19.5 

3.0 x 4.2 

Cultural Affininity 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Puebio 



LA# 

16036 

16037 

3765 

16124 

16125 

16034 

3761 

16053 

16054 

16055 

Field*? 

0028 

0029 

0030 

0031 

0035 

0036 

0037 

0038 

0039 

0040 

Situation 

Talus slope 

Mesa top 

Mesa top 

Mesa top 

Talus slope 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Talus slope 

Elevation 

6700' 
(2010 m) 

6760' 
(2028 m) 

6740' 
(2022 m) 

6780' -
(2034 m) 

6620' 
(1986 m) 

6800' 
(2040 m) 

6740' 
(2022 m) 

6600' 
(1980 m) 

6580' 
(1974 m) 

6640' 
(1992 m) 

TABLE 3: 

Ecological Zone 

Transition 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Transition 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

LUMMIS-FRIJOLES HANDLINE 

Site Description 

3 room blocks of shaped 
tuff masonry. Boulders 
and bedrock utilised: 
A - 8 to 10 rooms 
B - 2 to 3 rooms 
C - 25 to 40 rooms 

1 room of unshaped tuff 
masonry 

ca. 50 rooms of shaped 
tuff masonry, possible 
kiva, large mound. 

Mound. 8-10 rooms of 
shaped and unshaped tuff 
masonry. 

Indeterminate f of rooms 
of unshaped tuff masonry. 

1 room of unshaped tuff 
masonry, barely visible. 

2 room blocks of shaped 
tuff masonry A - 10 to 15 
rooms; B - 5 rooms 

2 rooms of shaped and un
shaped tuff masonry 

ca. 20 rooms of shaped 
tuff masonry. 

2-3 rooms of tuff masonry -
few shaped blocks 

Size (meters) 

100 long 

3.0 x 5.6 

40.0 x 50.0 

10.0 x 20.0 

9.0 x 10.0 

2.5 x 4.0 

A - 16.0 x 24.0 
B - 7.0 x 7.0 

3.7 x 5.8 

11.0 x 19.0 

4.0 x 6.0 

Cultural Affininity 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 



00 

LAf 

3764 

3763 

16056 

16057 

16058 

16059 

16060 

Fieldf 

0041 

0042 

0043 

0044 

0045 

0046 

0051 

' 

Situation 

Mesa top 

Mesa top 

Ridge 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

TABLE 3: LUMM 

Elevation 

6720' 
(2016 m) 

6720' 
(2016 m) 

6680' 
(2004 m) 

6600* 
(1980 m) 

6600' 
(1980 m) 

6580' 
(1974 m) 

6620' 
(1986 m) 

Ecological Zone 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Transition 

IS-FRIJOLES HARDLINE 

Site Description 

2 room blocks of shaped 
tuff masonry. A - 20 to 
30 rooms; B - 4 rooms 

10-12 rooms of shaped 
tuff masonry, possible 
kiva. 

10-20 rooms of shaped tuff 
masonry. 

3 corrals of juniper; 
surface scatter 

1 room of shaped tuff 
masonry 

7-8 rooms of shaped tuff 
masonry 

Lithic scatter 

Sire (meters) 

A - 14.0 x 31.0 
B - 15.0 x 12.0 

15.0 x 29.0 

10.0 x 20.0 

50.0 x 80.0 

5.0 x 7.0 

13.0 x 16.0 

1 4 sq. mi. 
(0.4 sq. kilometers) 

Cultural Affininity 

Pueblo 

Pueblo 

Pueblo 

Archaic, Historic 

Pueblo 

Pueblo 

Unknown 



U) 
(Jl 

LAI 

16036 

16037 

3765 

1612/4 

16125 

16034 

3761 

Field # 

0028 

0029 

0030 

0031 

0035 

0036 

0037 

Surface Artifacts 

Abundant, Lithics: 
basalt, chert and obsidian 
flakes, basalt bifaces, 
mano and metate fragments, 
hammerstone; ceramics: 
Santa Fe B W, Wingate B R 
and corrugated ware. 

1 basalt flake 

Lithics: obsidian, 
basalt and chert flakes, 
basalt bifaces, metate 
fragments; ceramics: 
Santa Fe B W, Wiyo B W, 
unidentified red sherd. 

Lithics: mainly basalt, 
some chert and obsidian 
flakes, basalt bifaces, 1 
mano fragment; ceramics: 
Santa Fe B W, biscuit 
ware, glazeware, 1 uniden
tified redware sherd. 

1 basalt flake 

Lithics: 1 chert flake: 
ceramics: 6 B W sherds. 

Abundant. Lithics: basalt 
obsidian and chert flakes, 
mano fragment; ceramics: 
(A) mostly Santa Fe B W, 
Kwahe'e B W, Socorro B W, 
biscuitware (B) mostly 
biscuitware, some Santa Fe 

TABLE 

La Me3a-1977 
% Burned 

8 

60 

10 

20 

75 

0 

0 

B W. 

3; LUTOUS 

Other 
Fires 

1938-A 

No record 

No record 

No record 

No record 

No record 

No record 

-FRIJOLES HANDLTNE 

Fire Damage 

None 

Rocks spalled 

22 of site 
severely 
burned, rocks 
spalled. 

One section 
disturbed by 
burnt out trees; 
rocks spalled. 

None 

None 

None 

Distance from Fireline 

Line cut through downslope 
edge of site. 

Approx. 1 1 2 meters 

Line cut through north half 
of site. 

7 meters 

Line cut through site. 

15 meters 

5 meters from Mound B 
Helispot on Mound A 

Fire Suppression Damage 

Handline cut through 2 
room blocks, cut brush 
piled on top of site. 

None 

Artifacts stockpiled E of 
site, handline cut eroded 
rooms at N end of site. 

Handline crossed N edge 
of site, bisecting 
possible kiva. 

Handline cut through site 
increasing erosion. 

None 

Fireline cut through trash 
of B, but avoided struc
ture; helispot on A, no 
damage to mound. 



u> 

LAI 

16053 

16054 

16055 

3764 

3763 

16056 

Field # 

0038 

0039 

0040 

0041 

0042 

0043 

La 
Surface Artifacts 

Lithics: 1 obsidian 
flake; ceramics: 2 
utility sherds. 

Abundant. Lithics: 
chert, obsidian and 
basalt flakes; ceramics: 
Santa Fe B W, Kwahe'e 
B W, Socorro B W, in
dented, plain, and ribbed 
sherds. 

Lithics: obsidian, basalt 
flakes; ceramics: Glaze 
IV, Biscuit B sherds. 

Abundant. Lithics: basalt, 
chert and obsidian flakes, 
3 drills, scrapers, ground-
stone; ceramics: Santa Fe 
B W, Socorro and Kwahe'e 
B W, Wingate B R and corru
gated ware. 

Abundant. Lithics: basalt, 
obsidian, and chert flakes; 
ceramics; Santa Fe B W, 
Kwahe'e B W, Agua Fria 
G R and corrugated ware. 

Lithics: basalt blade; 
ceramics; Santa Fe B W 
Kwahe'e B W (abundant) 

TABLE 

Mesa-1977 
X Burned 

0 

0 

0 

0 

0 

25 

3 J LUMMIS-

Other 
Fires 

No record 

No record 

No record 

1963-A 

1963-A 

1963-A 

-FRIJOLES HANDLINE 

Fire Damage 

None 

None 

None 

None 

None 

None 

Distance from Fireline 

Line cut through extreme 
western edge of site. 

15 meters 

7 meters 

Fireline cut through room 
block B. 

45 meters 

Line cut through south end 
of site. 

Fire Suppression Damage 

Handline cut west edge of 
site, but damage is min
imal, trash and brush 
piled on site. 

None 

None 

Handline cut through 
wall in B, disturbing 
rubble, line looped 
around block B. 

None 

Handline cut through S 
end of site. 



LAI 

16057 

16058 

16059 

16060 

Field I 

0044 

0045 

0046 

0051 

Surface Artifacts 

Lithics; obsidian proj . 
pt. (Rio Grande-Bajada ), 
one-handed quartzite 
mano, numerous flakes. 

Lithics: basalt, chert 
flakes; ceramics: 
utility and glazevare. 

Lithics: basalt, chert 
and obsidian flakes, 
groundstone; ceramics: 
Santa Fe B/W, Wingate 
B/R and utility ware. 

Lithics: 2 proj. pts. 
1 Pueblo, 1 Basketmaker 
- obsidian, basalt, chert 
flakes and cores. 

TABL 

La Mesa-1977 
X Burned 

0 

0 

0 

25 

E 3; LUMMIS-

Other 
Fires 

No record 

No record 

No record 

No record 

FRIJOLES HANDLINE 

Fire Damage 

None 

None 

None 

Some arti
facts burned 

Distance from Fireline 

3 meters 

75 meters 

4 meters 

Line meandered through 
scatter. 

Fire Suppression Damage 

none 

None 

None 

Handline wove through 
scatter, possibly dis
placing artifacts. 



00 

LA# 

16115 

16116 

16117 

16118 

16119 

16120 

16121 

Field # 

00/. 8 

0049 

0050 

0053 

0054 

0055 

0056 

Surface Artifacts 

Sparse. Lithics: 1 

basalt flake; ceramics: 

1 utility sherd. 

Basalt flakes 

None 

Scattered. Lithics: 

obsidian flakes; 

ceramics: utility 

Sparse. Ceramics: 

glaze, Biscuit B and 

utility ware. 

1 basalt tool 

Lithics: obsidian, cher 

and basalt flakes; ceram 

Santa Fe B/W and utility 

ware. 

TABLE 

La Mesa-1977 

X Burned 

0 

0 

0 

25 

0 

0 

t 5 

Lea: 

4; CATLINE 

Other 

Fires 

No record 

No record 

No record 

No record 

No record 

No record 

1953-R 

"C" FRIJOLES MESA 

Fire Damage 

None 

None 

None 

None 

None 

None 

Distance from Fireline 

26 meters 

8 meters 

Catline cut through site. 

Middle of Catline 

At edge of Catline 

At edge of Catline 

24 meters 

Fire Suppression Damage 

None 

None 

Bulldozer cut through site 

when fireline was widened 

leaving one wall. Rehab. 

activity had further altered 

landscape making relocation 

difficult. 

Site destroyed when bull

dozer line was widened. 

Scattered building stone 

cut by cat blades. 

East edge of site pushed 

downslope by bulldozer. 

South edge of site 

covered by debris and 

dirt, building stones 

broken and artifacts 

displaced. 

West portion of site 

bulldozed and some build

ing blocks destroyed. 

Debris pushed over west 

side and to N and S 

sides. Erosion present. 

None 



OJ 

LA# 

16115 

16116 

16117 

16118 

16119 

16120 

16121 

16122 

16123 

16079 

16077 

Field! 

0048 

0049 

0050 

0053 

0054 

0055 

0056 

0057 

0059 

0060 

0061 

Situation 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Elevation 

6860' 
(2058 m) 

6860' 

6840' 
(2052 ra) 

6960' 
(2088 m) 

6840' 
(2052 m) 

6800' 
(2040 ta) 

6800' 

6780' 
(2034 m) 

6880' 
(2040 n) 

6780* 
(2034 n) 

6780' 
(2034 m) 

TABLE 4: 

Ecological Zone 

Pinon-Juniper 

Pinon-Juniper 

Pinon-Juniper 

Transition 

Transition 

Transition 

Pinon-Juniper 

Transition 

Transition 

Pinon-Juniper 

Transition 

CATLINE "C" FRIJOLES MESA 

Site Description 

1 room of large, unshaped, 
rough masonry, series of 
1-course rock terraces 
downslopes. 

Rock terraces 

1 wall of shaped tuff 
masonry. 

Scattered building rocks. 

2 rooms of shaped tuff 
masonry 

1 room of tuff masonry 

25-30 rooms of unshaped 
tuff masonry 

1 room of shaped tuff 
masonry 

7-8 scattered tuff blocks. 

20 scattered tuff blocks. 

Numerous scattered tuff 
blocks. 

Size (meters) 

Room: 3.0 x 5.5 
Terraces: 60.0 x 60.0 

5.5 x 10.0 

4.0 x 2.5 

7.0 x 16.0 

8.0 x 10.0 

5.0 x 5.0 

24.0 x 28.0 

3.0 x 4.3 

Remains scattered over 
10 sq. m. 

Indeterminate 

Indeterminate 

Cultural Affininity 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 



o 

LAI? 

16122 

16123 

16079 

16077 

Field # 

0057 

0059 

0060 

0061 

Surface Artifacts 

1 utility sherd 

Lithics: basalt, chert 
and obsidian flakes; 
ceramics: Biscuit B, 
glaze, Tsankawi B/CR 
and utility ware. 

Lithics: 1 chert, a 
basalt flake; ceramics: 
Santa Fe B/W. 

Lithics: 1 basalt flakes 
ceramics: 1 corrugated 
sherd. 

TABLE 

La Mesa-1977 
7. Burned 

0 

0 

0 

o 

4: CATLINE 

Other 
Fires 

No record 

No record 

1953-B 

1953-B 

"C" FRIJOLES MESA 

Fire Damage 

None 

None 

None 

None 

Distance from Fireline 

At edge of catline. 

In catline 

In catline 

In catline 

Fire Suppression Damage 

Bulldozer action up to S 
side of site, appears to 
have buried rather than 
cut site. Dead tree 
pushed onto site causing 
d image ; rehab, further 
altered area. 

Site obliterated by bull
dozers when line was 
widened, scattering blocks 
and trash; slurry dropped. 
Site burned and area 
smoothed by rehab. 

Site destroyed by bull
dozer action. Tuff block 
and trash pushed into pile 
of brush when line was 
widened. 

Site obliterated by bull
dozer action. Site 
flagged by archeologists 
but destroyed when line 
was widened. 



4=* 
h-1 

TABLE 5: BURNT MESA UANDLINE 

LA# Field# Situation Elevation Ecological Zone Site Description Size (meters) Cultural Affininity 

16061 0062 Mesa Top 6880' Transition 2 room blocks of shaped tuff A - 20.0 x 20.0 Pueblo 
(2064 m) masonry. A - 8 to 10 rooms B - 8.0 x 16.0 

(C-shaped) 
B - 2 rooms 

16062 0069 Mesa Top 6900' Transition 3 room blocks of shaped tuff A & B - 9.0 x 18.0 Pueblo 
(2070 m) masonry. A & B - 18 to 20 C - 11.0 x 32.0 

rooms. C - 30 rooms. Large 
plaza in center of blocks. 

16063 0070 Mesa Top 6760' Transition 2-3 rooms of shaped tuff 5.0 x 8.3 Pueblo 
masonry. 

16064 0071 Canyon slope 66801 Transition Indeterminate number of rooms. 8.0 x 10.0 Pueblo 
(2004 m) Unshaped tuff masonry. Mound. 



TABLE 5: BURNT MESA HANDLINE 

LA? Field ? Surface Artifacts _, „ , „. Fire Damage Distance from Fireline Fire Suppression Damage 
™ Burned Fires b b 

16061 0062 Sparse lithics: mostly 50 1945-A Rocks burned 8 meters None 
basalt but some chert & 
obsidian flakes, 1 
obsidian blade; ceramics: 
Santa Fe B/W, Tsankawi B/Cr. 

16062 0069 Abundant lithics- mostly 0 1938-B None Varies from 7-10 meters. Brush piled on site. 
basalt but some chert and 1945-A 
obsidian flakes; ground-
stone; ceramics: Kwahe'e. 
Santa Fe, and Wiyo B/W, 
Glaze III, Biscuit B, 
Wingate B/R. 

16063 0070 Sparse lithics: chert, 0 1938-B Rocks spalled and 8 meters None 
basalt, obsidian flakes; blackened-not from 
ceramics: corrugated, from La Mesa fire, 
glazeware. 

16064 0071 Lithics: basalt, chert, 0 No record None 15 meters None 
obsidian flakes; ceramics: 
Santa Fe B/W, utility. 



4* 
CO 

TABLE 6; BURNT MESA CATLINE 

LAI Field I Surface Artifacts . _ , _,. Fire Damage Distance from Fireline Fire Suppression Damage 

16088 0047 Lithics: basalt, obsi- 100 No record None In Catline Site totally destroyed by 
dian flakes; ceramics: bulldozer during fireline 
Biscuit B, 1 utility construction. Some wall 
sherd. rocks visible at edge of 

catline. 

16087 0052 Ceramics: glaze, bis- 100 No record Rocks slightly 24 meters None 
cuitware reddened. 

16086 0083 Lithics: basalt flakes; 100 No record None 20 meters Architecture and artifacts 
ceramics: glaze spread over area of 20 to 

30 meters by bulldozers. 
Area used as dozer turn
around. No remaining wall 
alignments. 



.Ta

TABLE 6: BURNT MESA CATLINE 

LAI Field! Situation Elevation Ecological Zone Site Description Size (meters) Cultural Affininity 

16088 00A7 Mesa top 730O1 Transition Indeterminate, wall rocks Indeterminate Pueblo 
(2190 m) scattered. 

16087 0052 Mesa top 7320' Transition 1-2 rooms of shaped tuff 5.0 x 9.0 Pueblo 
(2196 m) masonry. L-shaped. 

16086 0083 Mesa top 7300' Transition 1 room of shaped and unshaped 10.0 x 18.5 Pueblo 
(2190 m) tuff masonry. 



UT 

LA* 

16099 

16098 

16097 

16096 

16095 

16094 

16093 

16092 

16090 

16091 

16089 

Field* 

0078 

0086 

0087* 

0088 

0089 

0090 

0091 

0092 

0096 

0097 

0098 

Situation 

Low ridge 

Ridge 

Ridge 

Low ridge 

Ridge 

Ridge 

Mesa top 

Mesa top 

Ridge in gullied area 

Terrace 

Mesa top 

Elevation 

7280' 
(2184 m) 

7280' 
(2184 m) 

7290' 
(2187 in) 

7240' 
(2172 m) 

7260' 
(2178 m) 

7240' 
(2172 m) 

7300' 
(2190 m) 

7 340' 
(2202 ra) 

7760' 
(2328 m) 

7220' 
(2166 m) 

7280' 
(2184 ra) 

TABLE 7: BI0L0CICAI. 

Ecological Zone 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

TRANSECT ON BURNT MESA 

Site Description 

1 room of shaped tuff masonry. 

1 room of shaped tuff masonry. 

2 rooms of shaped tuff masonry. 

1 room of shaped tuff masonry. 

Semi-circular rock alignment; 
possible shelter. 

1 room of shaped tuff masonry 
(depression) 

1 room of shaped tuff masonry 

1 room of shaped and unshaped 
tuff masonry 

Indeterminate number of rooms-
tuff masonry. Slight depression 

3-4 rooms of shaped tuff masonry 
(mound) 

Sherd scatter 

Size (meters) 

5.0 x 8.0 

4.0 x 4.3 

7.1 x 9.8 

4.0 x 4.0 

2.0 x 2.0 

5.0 x 5.0 

2.0 x 4.0 

2.0 x 2.0 

4.0 x 4.0 

3.0 x 10.0 

2.0 x 2.0 

Cultural Affinity 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Historic 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 



en 

TABLE 7 ; BIOLOGICAL TRANSECT ON BURNT MESA 

LA* 

16099 

16098 

16097 

16096 

16095 

16094 

16093 

16092 

16090 

Field # 

0078 

0086 

0087 

0088 

0089 

0090 

0091 

0092 

0096 

Surface Artifacts 

Sparse. Lithics: basalt 
flakes; ceramics: utility, 
B/W 

Lithics: basalt, obsidian 
flakes; ceramics: glaze-
ware, Santa Fe B/W 

Lithics: basalt, obsidian, 
chert flakes; ceramics: 
glazeware, utility 

Ceramics: Santa Fe B/W 
utility ware 

Whiskey bottles, steel 
Coors beer cans, Sky Blue 
Ale can. 

Lithics: basalt, chert 
flakes, obsidian drill; 
ceramics: Glaze III, Glaze 
IV; metal spike 

Sparse. Lithics: basalt 
flakes; ceramics: Santa Fe 
B/W, Glaze IV. 

Lithics: basalt, chert 
flakes; ceramics: Biscuit 
B, glaze polychrome, 
corrugated. 

Sparse. Lithics: basalt 
chert, obsidian flakes; 
ceramics: 1 sherd; beer can 

La Mesa-1977 
7> Burned 

100 

100 

100 

100 

100 

100 

50 

100 

100 

Other 
Fires 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

No record 

Fire Damage 

None 

Rocks spalled 

Rocks spalled 
and reddened 

Rocks blackened 

Glass artifacts 
shattered. 

Rocks spalled 

Rocks reddened 
and spalled 

Rocks spalled; 
ceramics 
blackened and 
spalled 

Rocks spalled 

Distance from Fireline 

60 meters 

90 meters 

24.1 meters 

40 meters 

200 meters 

1/5 mile, 0.3 kilometers 

65 meters 

110 meters 

1/5 mile 
0.3 kilometers 

Fire Suppression Damage 

None 

None 

None 

None 

None 

None 

None 

None 

Old fire road cut through 
site. 
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TABLE 7; BIOLOGICAL TRANSECT ON BURNT MESA 

.»i r - - , j i ,. e . _ • c ha Mesa-1977 Other ^,-»* «• *• r*- , • ».- • „ 
LAf Field f Surface Artifacts - _ , F- Fire Damage Distance from Fireline Fire Suppression Damage 

16091 0097 1 basalt flake 100 No record Increased soil 1/3 mile, 0.3 kilometers Old fire road adjacent 
erosion. 

16089 0098 Ceramics: ,10 pieces of 100 No record Sherds burned 21 meters None 
Biscuit B bowl, 1 utility 
sherd. 



00 

Ltd 

16100 

16101 

16102 

16103 

16106 

16106 

16107 

16108 

16109 

16110 

16111 

16112 

Field* 

0058 

0063 

0066 

0065 

0066 

0068 

0072* 

0073 

0076* 

0076 

0077 

0086 

Situation 

Ridge 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Mesa top 

Ridge 

Ridge 

Elevation 

7680' 
(2266 m) 

7500' 
(2250 m) 

7320' 
(2196 m) 

7200' 
(2160 m) 

7180' 
(2154 m) 

7360' 
(2208 tn) 

7300' 
(2190 m) 

7280' 
(2184 m) 

7220' 
(2166 m) 

7220' 
(2166 m) 

7500' 
(2250 m) 

7540' 

TABLE 8: ESCOBAS 

Ecological Zone 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Transition 

Canadian 

Transition 

MESA CATLINE 

Site Description 

1 room of shaped tuff masonry. 

1 room of tuff masonry. 

1 room of shaped and unshaped 
tuff masonry. 

1 room of unshaped tuff masonry. 

1 room of unshaped tuff masonry. 

4 rooms of shaped tuff masonry. 

6 rooms of shaped tuff masonry; 
2 mounds. 

1 possible wall; scattered 
blocks of shaped and unshaped 
tuff. 

1 room of shaped and unshaped 
tuff masonry, some uprights. 

1 room of unshaped tuff masonry. 

Historic dump 

Historic trash scatter. 

Size (meters) 

5.0 x 8.0 

5.0 x 7.0 

4.0 x 9.0 

5.0 x 6.0 

4.0 x 5.0 

7.0 x 8.0 

4.0 x 17.0 

5.5 x 12.0 

4.0 x 5.5 

4.0 x 4.0 

7.0 x 20.0 

4.0 x 4.0 

Cultural Affinity 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Pueblo 

Historic, pos
sibly 1930's 

Historic, 
possibly early 
1930's 
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TABLE 8: ESCOBAS MESA CATLINE 

LA1* Fields Situation Elevation Ecological Bone Site Description Size (meters) Cultural Affinity 

16113 0085 Ridge 7620' Transition 1 room of unshaped tuff masonry. 6.0 x 6.0 Pueblo 
(2286 m) 

16112+ 0300** Mesa top 7150' Transition 2 rooms of shaped tuff masonry 6.0 x 5.0 Pueblo 
(2145 m) 
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TABLE 8; ESCOBAS MESA CATLINE 

LA# 

16100 

16101 

16102 

16103 

16104 

16105 

16106 

16107 

16108 

16109 

16110 

16111 

Field # 

0058 

0063 

0064 

0065 

0066 

0067 

0068 

0072 

0073 

0074 

0076 

0077 

Surface Artifacts 

1 utility sherd 

None 

None 

None 

Sparse lithics: basalt, 
chert and obsidian flakes; 
ceramics: Santa Fe B/W 
and utility. 

None 

1 utility sherd 

Sparse. Lithics: chert and 
basalt flakes; ceramics; 1 
utility sherd. 

None 

None 

Sparse. Ceramics: utility, 
Santa Fe B/W 

Cans, bottles, broken plates, 
stove pieces, lard can, glass 

.a Mesa-1977 
Z Burned 

100 

100 

100 

100 

0 

100 

100 

80 

100 

100 

100 

100 

Other 
Fires 

No record 

1963-A 

1976-C 

No record 

No record 

No record 

1976-C 

No record 

No record 

No record 

No record 

No record 

Fire Damage 

Increased surface 
erosion, rocks 
spalled. 

Rocks spalled 

Rocks spalled 

None 

None 

Rocks blackened 

Increased surface 
erosion. 

None 

Rocks spalled 

Rocks spalled 

Rocks spalled 

None 

Distance from Fireline 

8 meters 

20 meters 

20 meters 

22 meters 

9 meters 

13 meters 

40 meters from catline, 
15 meters from handline. 

Line cut through part of 
site. 

In catline 

9.50 meters 

3.25 meters 

10 meters 

Fire Suppression Damage 

Burning root dug out, some 
rocks removed. 

None 

None 

None 

None 

None 

None 

Bulldozer cut through rubble 
and trash; mop-up holes in 
two rooms. 

Destroyed by bulldozer, 
blocks broken and moved from 
original location. 

None 

None 

None 
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TABLE 8 I ESCOBAS MESA CATLINE 

LA* Field * Surface Artifacts " „ . . Fire Damage Distance from Fireline Fire Suppression Damage 

16112 0084 Purple glass bottle with 100 1938-B Artifacts damaged 7 meters None 
blue glass stopper, 2 tin 
cans, 1 condiment jar. 

16113 0085 None 100 No record None 5 meters None 

16114 0300 Lithics: basalt; ceramics: 100 No record Rocks spalled 135 meters None 
Tsankawi B/C, utility. 
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TABLE 9: BIOLOGICAL TRANSECT ON ESCOBAS MESA 

LA# Field! Situation Elevation Ecological Zone Site Description Size (meters) Cultural Affinity 

16078 0079 Mesa top 7300' Transition 1-2 rooms of unshaped tuff 4.0 x 5.45 Pueblo 
(2190 m) masonry. 

16079 0080 Mesa top 7320' Transition Mound-2 rooms of shaped tuff 5.0 x 7.0 Pueblo 
(2196 m) masonry. 

16080 0081 Ridge 7360' Transition 3-4 rooms of unshaped tuff 5.0 x 10.0 Pueblo 
(2208 m) masonry 

16085 0082 Slope 7360' Transition 2-3 rooms of shaped tuff masonry 6.0 x 6.0 Pueblo 
(2208 m) 

16081 0093 Drainage bottom 7320' Transition Impression of 2 rooms, probably 5.0 x 9.0 Historic 
(2196 m) wood structure; one rubble wall. 

16082 0094 Slope 7320' Transition 1-2 rooms of tuff masonry 5.0 x 6.0 Pueblo 
(2196 m) 

16083 0095 Mesa top 7300' Transition 4-5 rooms of shaped tuff masonry 8.0 x 10.0 Pueblo 
(2190 m) 

16084 0099 Mesa top 7340' Transition 1-2 rooms of shaped and unshaped 4.2 x 6.2 Pueblo 
(2202 ra) masonry. 



u> 

LA# 

16078 

16079 

16080 

16085 

16081 

16082 

16083 

16084 

Field # 

0079 

0080 

0081 

0082 

0093 

0094 

0095 

0099 

Surface Artifacts 

None 

One utility sherd 

Sparce:. Lithics: obsidian, 
basalt and chert flakes, 
chert core; ceramics: plain-
ware. 

Sparce. Lithics: obsidian 
flakes; ceramics: Santa Fe 
B/W. 

Four lard cans, metal atrip-
ping, flathead nails, purple 
glass (retouched), tin lids, 
obsidian Rio Grande project 
point. 

1 sherd 

Sparce. Lithics: basalt 
flakes; ceramics; corrugated 

Sparce. Lithics: I basalt 
flake; ceramics: 2 plainwarc 
sherds. 

TABLE 

La Mesa-1977 
X Burned 

100 

100 

100 

100 

90 

100 

0 

100 

9; BIOLOGICAL TRANSECT ON ESCOBAS MESA 

Other 
Fires 

No record 

1934-A 

No record 

No record 

No record 

No record 

No record 

No record 

Fire Damage Distance from Fireline 

None 28 meters 

Some rock spalling; 27 meters 
tree roots burnt out 
disturbing rubble 
and burning soil. 

Wall rocks severely 75 meters 
spalled and brittle. 
Lack of new grass may 
hasten erosion; ceramics 
spalled by heat. 

802 of rocks severely 39 meters 
spalled; portion of 
fallen tree over site. 
Trees burned out leaving 
holes. 

Several wooden planks 60 meters 
burned; scorch height 30 
cm. up rubble wall. 

Wall rocks charred and 75 meters 
slightly spalled. 

Fire skirted mounds; 115 meters 
sherds reddened. 

Wall rocks blackened 35 meters 
and spalled. 

• 

Fire Suppression Damage 

None 

None 

None 

None 

None 

None 

None 

None 



SURVEY SURFACE COLLECTIONS 

Table 10: GROUNDSTONE 

LA 3812 Possible hide polisher 
Field #0020 Fine-grained basalt, two 

utilized faces, striations and 
and polish visible. 

LA 16036 1. Metate fragment 
Field #0028 Vesicular basalt, slightly 

concave logitudinally, face 
pecked. 

2. Hammerstone 
Waterworn quartzite, slightly 
battered end. 

3. Hammerstone 
Quartzite cobble, slightly 
battered one end. 
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TABLE 1 1 : CERAMICS 
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LA 16036 _ i - - - - - - - - - 3 7 1 3 9 

LA 16048 - - - - - - 1 - - - 1 1 - 3 

LA 16051 - - - - - i - - - - - - - 1 

LA 16056 8 4 - - - - - - - - - 1 2 - 2 4 

LA 16058 - - - - - - - - 1 - - 2 - 3 

LA 16071 3 6 - 1 - - - - - - - 28 - 3 8 

LA 16086 - - - - - - - 3 3 9 11 - - 2 6 

LA 16104 1 2 - - - - - - - - - 1 1 _ 1 3 

LA 3763 _ 2 - - 4 - - - - - - 3 - 9 

LA 3812 - 1 J. - - - - - - - - 16 - 18 

TOTAL 11 16 1 1 4 1 1 3 4 9 12 81 1 174 



TABLE 12: CHIPPED STONE 
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LA 3763 2 2 8 12 2 2 - - 6 6 - -

LA 3812 4 - 4 8 2 5 1 - 5 1 2 -

LA 16036 2 - 17 19 1 1 - - 15 2 1 1 

LA 16048 - 1 2 3 - 1 - - 1 1 1 -

LA 16056 4 1 14 19 1 4 - - 6 7 5 1 

LA 16058 3 1 15 19 2 2 - - 4 13 - 2 

LA 16071 3 1 13 17 4 - - - 11 3 3 -

LA 16072 - - 3 3 _ _ _ - 2 - - -

LA 16086 - - 1 i _ _ _ _ l - - -

LA 16104 - 1 8 9 - 1 - - 7 1 1 -

LA 16082 - 1 - 1 - - - 1 - 1 - -

TOTALS 18 8 85 111 12 16 1 1 58 36 13 4 
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Table 13: HISTORIC ARTIFACTS 

Several glass jars and bottles and rusted tin cans were collected as repre
sentative of historic trash deposits found in the monument. More of these 
were located on Burnt and Escobas Mesas than in other areas. The sample 
is from LA 16112 on Escobas Mesa. 

Glass Jars 

Cans 

1. Clear glass, length 7.5 cm., width 4.7 cm., thickness 4.7 cm. 
Manufactured 1930 by Best Foods Co. 

2. Purple glass jar with aqua, embossed, opaque, screw-type lid. 
Length 15 cm., width 5.2 cm. 
Date of manufacture: purple glass, 1880-1917 (Biella and 

Chapman ed. 1977). Aqua glass, 1880-1920. 
Embossing of jar lids was done in the mid-nineteenth century. 
Jar was very decorative, of a type manufactured between 1903-
1975 as "American pickle and preserve jars." (Al Ward 1978, 
personal communication). This jar may have been for grape 
preserves since the lid has what appear to be grape leaves on 
the top. 

1. Rusted, steel can with crimped seams. 
Diameter - 6.8 cm. 
Length - 8.2 cm. 
No identifiable mark remains. Slit opening indicates that 
can contained a liquid. Is similar in size and opening to an 
evaporated milk can. 

2. Rusted, steel can with crimped seams. 
Diameter - 8.6 cm. 
Length - 7.8 cm. 
Top has a double slit opening with the corners curled up to 
allow the solid (?) contents to be eaten or dished from the can. 
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Table 14: ISOLATED FINDS WITHIN THE SURVEY 

Capulin-Alamo Handl ine 1. Two-hand mano - v e s i c u l a r b a s a l t . 

2 . Blade Fragments (2) - o b s i d i a n , b i f a c i a l -
ly worked, t i p and b a s e . 

3 . Hammerstone - q u a r t z i t e c o b b l e , oppos ing 
n o t c h e s pecked (F igure 1 1 ) . 

4 . P o s s i b l e check dam nea r rim of canyon 
on s i d e d r a i n a g e between Capul in and 
F r i j o l e Canyons. 

5 . One Wiyo Black-on-whi te s h e r d . 

Lummis-Fr i jo les Hand l ine 1. P r o j e c t i l e p o i n t - o b s i d i a n , b i f a c i a l l y 
retouched, used. 

2. Projectile point - obsidian, unrefined 
retouch, used. 

3. One Espinosa Glaze polychrome sherd, 
one utility sherd. 

Catline "C" 1. Metate fragment - welded tuff, heavily 
ground both sides, either basin or 
open-ended horseshoe trough. Not 
shaped. (Figure 12) 

2. One Santa Fe Black-on-white sherd. 

Burnt Mesa Handline 1. Chopper, chert. 

Burnt Mesa Catline 1. Historic artifacts - rusty cans, 
Vienna sausage can, broken glass, rubber 
gasket, possibly from WPA project. 

Escobas Mesa Catline 1. Hoe fragment - andesite or basalt, 
notched. 

2. Historic artifacts - lard can, baking 
powder can. 

3. Metate - slab type, flat, transversely 
ground on one side, heavy use. 
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THE LA MESA FIRE STUDY 

EXCAVATION AND SAMPLING OF FOUR SITES 

WITHIN THE LA MESA BURN 

The evaluation of both fire damage and fire suppression damage on 

archeological sites was the La Mesa Fire Study's principal objective. Although 

the survey helped to accomplish this aim, it primarily centered its findings 

on the suppression activity, touching upon actual fire damage observed only 

at surface level. Hence, a more extensive search was necessary to penetrate 

the surface, recording any conditions (adverse or otherwise) caused by the fire 

itself. 

To obtain this pertinent information, four sites (LA 16097, LA 16109, 

LA 16114, and LA 16107) were selected for research excavation. Selection 

was based on the site's accessibility, size, and severity of burn. Conveniently 

enough, areas of the most severe burn were easily accessible by the newly cut 

bulldozer lines on Escobas and Burnt Mesas. Time limitations warranted the 

choice of small, easily definable structures, specifically of not more than two 

rooms. Both LA 16097 and LA 16114 displayed surface indications of extreme 

fire damage, i.e., the charring and spalling of building blocks and the 

discoloration of artifacts. LA 16109 and LA 16107 had been only moderately 

burned. 

Located on Burnt Mesa, LA 16097 initially appeared as a small mound 

exhibiting an adequate amount of fill in which to administer various 

stratigraphic tests. Concluding LA 16097's excavation, the crew then decided 

an examination of a fairly shallow site was in order. It was thought 

necessary to determine if datable clay lined hearths in close proximity to the 

surface, were damaged by fire effects. 

LA 16107, a multi-room site on Escobas Mesa, contained what appeared 

to be two very shallow rooms with only one-course walls visible at surface 

level. Testing was initiated to determine floor level. As no cultural surface 

was apparent and artifacts were minimal, test pits were backfilled, and 

excavation ceased. 

Further southeast along the Escobas Mesa fire road, work began on 

LA 16114 and LA 16109. No mounding occurred at either location, denoting 

shallow floors. La 16114 is situated in an area of an intense ground fire, 
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THE LA MESA FIRE STUDY 

leaving the site itself moderately to severely burned. Surrounding Ponderosas 

however, are only lightly scorched. LA 16109 is a one-room site having been 

only lightly to moderately burned in a ground fire. Both were dug 

completely. Unfortunately, floor levels proved deeper than had been 

anticipated, with no hearths present. 

PROCEDURES 

Foremost in mind, while excavating the three study sites, was the 

controlled obtainment of various samples to be tested for fire effects. The 

nature of the research involved examining the depths to which heat may 

penetrate, thereby causing reactions to occur on structural, inorganic, organic, 

and artifactual material within the site. With this idea in mind, excavation 

was executed in specific levels dictated by sample gathering. 

Permanent datum points were established forthright to facilitate 

consistency in measurements, although level distinctions were made in 

relationship to the present ground surface. Divisions of the fill included 

three arbitrary strata. Stratum 1 constituted the loose surface material, 

primarily ash remains of the La Mesa Fire. Stratum 2, originating below this 

fine ash, was 10 centimeters thick and represented a level in the stratigraphy 

directly below the most intense heat. Stratum 3 was dug to a depth of 30.0 

centimeters below the present ground surface in order to properly recover 

samples for thermoluminescence dating. These samples produce the best 

results if taken at locations 30.0 centimeters from ground surface or any rock 

barriers, i.e., walls or wall fall. At all three sites, floor level was reached at 

the base of Stratum 3 (give or take a few centimeters). Sampling material, 

when available, was obtained from all stratigraphic levels within the site 

interiors. In addition, tree-ring specimens were collected from several exterior 

broadsides, and surface soil and pollen samples were gathered from areas 

adjacent to LA 16097, off the site proper. Sub-flooring was undertaken, but 

no sampling was done from that depth. 

Aside from clearing the room interiors, 1 meter wide broadsides were 

excavated surrounding the sites for purposes of exposing exterior walls, 

extramural features, and original ground surface. These areas were also taken 
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THE LA MESA FIRE STUDY 

down in s t ra t igraphic levels. 

Specific samples, sent to selected consul tants for analysis, are as 

follows: Thermoluminescent , t ree-r ing, pollen, flotation, soil, faunal, 

archeomagnet ic , carbon-14, and obsidian hydra t ion . In addi t ion to the 

tree-ring samples recovered from within the sites, several dead, fire-scarred 

trees in site proximity were cut for analysis to secure a more complete history 

of fire in those areas. Results from these analyses can be found in 

Appendices A through I of this report . 

Ul t imate ly , fill was removed by trowel in order to expose walls, floors, 

and specific features. In addi t ion, sub-floor pits were dug to determine the 

possibility of earl ier occupations. Fill was screened through 1/4 inch mesh, 

and both ar t i facts and samples were secured for analysis. Upon completion 

of the excavat ion, the sites were backfi l led. 

LA 16097 

Architecture 

LA 16097, a one-room s t ruc ture with an adjoining ramada, lies 15 

meters east of an old fire road on Burnt Mesa and approximate ly 0.8 

kilometers south of New Mexico Highway 4. Al though the site rests on a 

level finger of the mesa, LA 16097's east boundary sits at the edge of an 

extremely gullied area, responsible for the site's downslope erosion. Set within 

the Trans i t ional vegetat ive zone, LA 16097 is sur rounded by a young stand 

of Ponderosa Pine, modified by the LA Mesa Fire to a blackened, needleless 

forest. All ground vegetation was consumed by the blaze, leaving behind only 

the black ash remains. As of the winter of 1977, reseeding a t tempts had not 

taken effect, and only a small percentage of na tu ra l fire species broke the 

expanse of black. 

Burnt Mesa is an area of high site density. Within less than 0.2 of a 

kilometer from LA 16097, are four small sites, while along the main Burnt 

Mesa fire road to the east, several larger mult i-room mounds can be found. 

When first encountered, LA 16097 (Figure 16) appeared as a small 
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THE LA MESA FIRE 

FIGURE 16. LA 16097 (Field #0087): Overview facing southeast. 
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THE LA MESA FIRE STUDY 

mound (9.8 meters x 7.1 meters) approximately 3/4 of a meter in height. 

Two-course rock alignments were visible, suggesting potential walls. Surface 

trash, concentrated downslope to the east of the structure, was abundant. 

The prehistoric masons of LA 16097 chose an ideal location possessing 

a built-in slab foundation of tuff bedrock. Some leveling process had taken 

place by reducing jutting portions of the slab and by adding rocks and dirt 

to fill in spaces. Rising from this firm base is a rubble and mortar footing 

upon which rests a combination of shaped and unshaped tuff blocks. The 

present standing walls form the groundwork for the more regular building 

blocks found among the rubble. Although no mortar remains between the 

stones, bonding material at the base of the walls points to its probable use 

throughout. 

The basic construction layout indicates the building of both units 

simultaneously. North and south walls of the site are common to both the 

room and ramada. The eastern crosswall separating the two areas abuts the 

long south extension. A possible rectangular doorway is inserted along the 

north edge (Figure 18). Although haphazardly joined, the west wall appears 

bonded into both long walls. Question arose during excavation as to whether 

the missing far east wall was intentionally absent or had merely eroded 

downslope. As the north and south walls terminate at equidistant points and 

no prepared floor is present, the eastern extension is referred to as a ramada. 

Both the interior and exterior walls of Room 1 display remnants of 

plaster. Interior wall plaster has held up through the years, although cracking 

and spalling occurs on several portions. Exterior plaster is sporadic and 

nearly undefinable. Although the ramada walls may have previously held 

plaster, no such evidence has survived. 

Floor in Room 1 lies directly above the tuff bedrock and incorporates 

the rock were possible. Several layers of plaster may have originally covered 

the entire area; since then, roots have created a network between portions of 

the clay and bedrock causing the plaster layers to pop off. On the other 

hand, plaster could have been added only in spots where the bedrock proved 

uneven or rough. Presently, half the floor in Room 1 remains plastered, 

sloping upward to blend into the wall plaster. 
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FIGURE 17. LA 16097, Plan view. 
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FIGURE 18. LA 16097, Profiles. 



THE LA MESA FIRE STUDY 

By comparison, the ramada's floor is close to nonexistent. No prepared 

surface was encountered, and bedrock in this region is extremely irregular. 

However, a small portion of what may have been plaster was noted, suggesting 

the space had been leveled for use. 

Two rectangular hearths and a bin are the major floor features of 

Room 1. Centrally located along the north wall, Hearth 1 (Figure 19) is 

composed of three tuff slabs set into the floor and forming a rim 4 

centimeters in height. The interior space measures 30.0 cm. x 25.0 cm. x 10.0 

cm. deep. A large portion of a corrugated jar (Figure 22) pieces of which 

were also associated with the floor, was recovered from the hearth's interior. 

Set into the extreme southeast corner of the room, Hearth 2 (Figure-20) 

is primarily constructed of plaster and situated flush with floor level. 

Interior dimensions of the feature are 41.0 cm. x 26.0 cm. x 10.0 cm. deep. A 

lined post-hole, complete with a decaying and partially burnt post, lies three 

centimeters directly east of the hearth. The close association of post to hearth 

suggests that both could not have been used simultaneously. Since the post's 

unburnt remnants rise above the floor level, chances of its utilization prior 

to the hearth's are slim. Perhaps Hearth 1 was created to replace Hearth 2, 

as the adjacent post became necessary to support a new or faulty roof. 

Along the west wall of Room 1, an open-ended bin (Figure 21) is 

composed of two upright tuff slabs, creating a semi-enclosed space of 54.0 cm. 

wide, 43.0 cm. long, and 21.0 cm. high. Resting directly on the floor, the slabs 

are supported at their bases by smaller rocks and plaster. Two depressions, 

15.0 cm. in diameter, have been pecked into the bedrock base of the bin. 

These may have been created as pot rests. 

In addition to Room l's interior bin, there occurs a small extramural 

depression in the tuff bedrock against the north wall (Figure 17). Whether 

this shallow, rectangular feature is the result of natural fracturing or was 

deliberately shaped, is difficult to determine. 

Conclusions regarding roof construction can only be speculated upon; 

however, presence of burnt adobe directly above the floor in Room 1 and 

several pieces of charred wood within the fill supply evidence of a timber 

and mud canopy. Three possible postholes were excavated within the ramada, 

suggesting some sort of overhead shelter there. Base support for the posts may 
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FIGURE 19. LA 16097 (Field #0087). Room interior features. 

^^E_2^fr»«C 
FIGURE 20. LA 16097 (Field #0087). Hearth 2 in southwest corner of the room. 
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FIGURE 21. LA 16097 (Field #0087). Close up of bin. 

FIGURE 22. LA 16097. Reconstructed utility jar excavated from the lower depths of LA 16097's room 
and rumada. 
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have come from the tuff bedrock surrounding the holes. An alternate 

hypothesis concerning these burnt timbers is that these "posts" may be tree 

remnants from a previous fire. 

Fill 

The composition of fill comprising the first two strata of LA 16097's 

interior was common to both the room and the ramada. One to 5 centimeters 

of loose, black ash interspersed with small tuff spalls, constituted the initial 

layer of both areas, followed by 1 to 2 centimeters of white ash. Directly 

below these vestiges of the La Mesa Fire, appeared 8.0 to 9.0 centimeters of 

a more moist, reddish-brown fill, resembling a mixture of loam and clay. 

Throughout this second stratum, several areas were extremely hard, as if 

baked, and bits of reddened tuff were associated with this occurrence. 

Perhaps a previous fire was the cause of this condition. Extensive amounts 

of fall rock were present within Stratum 2 and continued throughout the 

upper levels of Stratum 3. 

Approximately 15.0 to 20.0 centimeters thick, Stratum 3 did not prove 

homogeneous within the living areas. Room fill varied from portions of 

burned roofing and baked soil in the southern half and extreme northwest 

corner to a moist, dark brown loam containing a high content of ash and 

charcoal in the northern half of the living space. Stratum 3 of the ramada 

was of a dark, moist humus, probably contributed in part by the root activity 

in the area. This loose organic fill remained constant until bedrock was 

reached. Of special note was a naturally occurring reddish clay acting as a 

binder between the broken boulders of tuff. 

The broadsides dug on the outer perimeter of the dwelling contained 

a fill closely resembling that found within the rooms. Black surface ash 

overlaid a thick layer of light brown, loose soil mixed with bits of charcoal. 

This loose fill terminated at a hardened clay surface, which lay directly above 

the tuff bedrock at the base of the walls. Set 20.0 to 30.0 centimeters below 

the present ground surface, this stratum has been designated the original 

occupation level. Because the structure rests on a gradual slope, this original 

surface occurred at varying depths. 
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Although substantial amounts of cultural material were collected from 

the site's exterior surface, the bulk of artifacts was retrieved from the lower 

strata, in particular Stratum 3 and the floor. The highest accumulation of 

trash was associated with the ramada, followed in volume by the room 

interior. 

Artifacts 

LA 16097 offered a substantial amount of trash; consisting of 408 

sherds, 214 pieces of chipped stone, an ax head, and two manos. 

Utility ware comprises the bulk of ceramic remains. The majority of 

the sherds are quite micaceous and tend to have rough exteriors. Others are 

of a sandier paste, containing a finer temper. A large, wide-mouthed jar 

composed of roughly smeared coils (Figure 22), was reconstructed from 

approximately 100 of the micaceous sherds. Sections of the pot were scattered 

throughout the lower depths of the room, the ramada, and the exterior trench 

north of the ramada. 

Concentrated on the exterior surface north and east of the rooms, 

decorated ware was represented almost entirely by Bandelier Black-on-grey 

and San Lazaro Glaze-polychrome bowl fragments. Although present, 

examples of types other than these two are few (Table 15). 

The chipped stone inventory has been classified as predominately 

unutilized, unmodified flakes (Table 16). A small percentage displays .use 

wear, and even fewer exhibit deliberate retouch. Among these retouched 

pieces, are three crude, bifacial shafts (Figure 23 d, e, and f) collected from 

the exterior surface. The pieces, two obsidian and one basalt, are unutilized, 

yet their straight shafts suggest that drilling usage may have been intended. 

A smaller utilized drill (Figure 23c) was recovered from the ramada's second 

stratum. Measuring 3.1 cm. x 1.0 cm. x .5 cm., the obsidian specimen possesses 

a straight stem twice as long as the drill shaft. Retouch is bifacially executed 

on the stem, leaving the shaft only unifacially worked. 

The one projectile point found at LA 16097 does not appear to fit into 

the Puebloan time period indicated from the site's pottery, architecture, and 

hearth dates. Measuring 3.7 cm. x 2.3 cm. x .6 cm., the obsidian projectile 
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FIGURE 23. Archaic projectile point (a), drills ( b and c), and 
bifacial shafts (d.e.f) from LA 16097. 

FIGURE 24. Spirally notched axe-head found on surface of LA 
16097. 
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(Figure 23a) has a broad blade and a short, straight stem, basally notched to 

create a bifurcated end. The bifacial flaking is well executed in an obliquely 

parallel pattern. Attributes of the artifact resemble those found among the 

San Jose and Rio Grande dart points of the late Archaic period. 

A small ax head, spirally notched, is among the surface artifacts. 

Made from metamorphic stone, the piece (Figure 24) has been flaked at the 

bit and poll and pecked to create the notches. Although two of the notches 

are aligned, a third was placed adjacent to one of these, suggesting a spiral 

method of hafting. The bit shows slight use, however, remains sharp. 

Food processing tools were poorly represented at LA 16097. No lower 

grinding implements were recovered. Among the upper grinding tools are two 

manos, one complete tool, and one fragment. The welded tuff fragment is so 

small that actual use is questionable. On the other hand, the intact mano 

retrieved from the surface is a fine example of a flat, rectangular, 

two-handed implement made of vesicular basalt. 

Conclusions 

Although the size of this site suggests a simple field house, certain 

attributes indicate habitation usage as well. Time and effort had obviously 

been expended to create a comfortable, permanent dwelling. The presence of 

hearths within the room negates assignment of that space solely to a storage 

area. Furthermore, the appearance of two fire areas, both apparently not used 

simultaneously, represents the inhabitants' desire to continue utilization of the 

structure over a period of time. 

Aside from serving as a substantial shelter, LA 16097, situated in an 

area of potential fields, most likely housed activities related to agriculture. 

The open-ended ramada could have served as an ample work area during the 

warmer months of the growing season, while the enclosed room offered 

protection from the cool nights during harvest time. In addition, the bin 

containing the pot rests probably functioned as a storage area. Although 

plant processing tools are extremely limited from LA 16097, the two upper 

milling stones recovered attest to the occurrence of food grinding 

employments. Pollen (Appendix C) and flotation (Appendix B) samples from 
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the site failed to yield cultigen remnants. 

Artifact accumulation was moderate, both surrounding and within the 

dwelling. This lack of abundant trash supports the hypothesis that 

LA 16097 was not a year round habitation. The amount of cultural material 

does suggest, however, that the structure was probably used on a seasonal 

basis over a period of successive years. Ethnographic evidence from Adolph 

F. Bandelier's journal account of April 17, 1882, states that Cochiti Pueblo 

retained very few of its people during the summer months, as the majority 

moved to their small field houses and remained until September or October 

(Lange and Reilly 1966). 

Based on the preponderance of Bandelier Black-on-grey 

(A.D. 1425-1550) and San Lazaro Glaze-polychrome (A.D. 1490-1515) sherds, 

LA 16097 appears to have been a Pueblo IV site occupied primarily during 

the 15th and 16th centuries A.D. Tree-ring samples likewise date to the early 

15th century A.D., yet because the outer rings are absent, cutting dates are 

probably later, thus corresponding more readily to the bulk of the pottery. 

By contrast, archeomagnetic samples secured from the two hearths generate 

dates of the late 14th century A.D. (Appendix H). Earlier pottery dates 

represented by three Galisteo Black-on-white sherds (A.D. 1250-1400) and one 

Abiquiu Black-on-grey fragment (A.D. 1350-1450) may also reflect this earlier 

occupation. Unfortunately, archeomagnetic dates are subject to error as may 

be the case in this situation. Furthermore, the dating process is only 

applicable when hearths have been fired to a temperature of 675 degrees 

Celsius. Perhaps the later occupants of the 15th and 16th centuries utilized 

the fire areas at a lower temperature, thereby not substantially altering the 

clay adequately for dating purposes. 
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LA 16114 

Architecture 

LA 16114's basic components, similar to those of LA 16097, consist of 

one masonry room with an adjoining eastern ramada (Figures 25, 26, and 27). 

Located on the southeast tip of Escobas Mesa, 2.0 kilometers south of New 

Mexico Highway 4, the small site rests on the edge of an open, grassy field 

bordered by two side drainages of Frijoles Canyon. Due to the surrounding 

ponderosa forest's park-like nature, the impact of La Mesa Fire was slight in 

the immediate area. Aside from a hot ground fire having traveled south 

across the site, the meadow appears untouched, and only hints of browned 

needles mar the predominantly green pines. 

Although LA 16114 is outside the survey boundaries, several 

unrecorded masonry sites of varying size are noticeable within a short 

distance. In general, Escobas Mesa is an area of high site density 

encompassing 23 sites within the confines of the survey area alone. 

Unlike the previously discussed site, LA 16114 was represented not as 

a mound, but as a well-defined structure with a level interior space, the 

determining factor for its excavation. Rubble lay on the dwelling's outer 

perimeter, indicating that walls had collapsed outward, hence explaining the 

absence of a mound. Surface trash had accumulated north and east of the 

structure, with some interior surface material recorded. 

An interesting, yet not unusual, construction style is noted at 

LA 16114, incorporating both upright tuff slabs and shaped tuff building 

blocks. Set into a plaster footing and supported externally by rubble, single 

rows of uprights serve as the base on which to place the more substantial 

oblong blocks. All the walls of Room 1 follow this pattern, with the 

exception of the eastern crosswall which combines two rows of uprights with 

the interstice packed with earth and tuff chinking. As the eastern wall is 

common to both structural components, the double row may have served not 

only as extra support, but at the same time, allowed for a finished interior 

face within the ramada. Although this method of slab construction is not 

widespread on the Pajarito Plateau, its occurrence has been recorded at six 
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FIGURE 25. LA 16114 (Field #0300): Overview facing west. 
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FIGURE 26. LA 16114, Plan view. 
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FIGURE 27. LA 16114, Profiles. 
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sites in the vicinity of Lummis Canyon and the Rio Grande (Traylor and 

Hubbell, 1982). 

The two eastern wing walls creating the ramada appear to be 

abutments to the enclosed room. Long, well-shaped tuff blocks resting 

directly on the ground surface with no prepared footing evident form north 

and south walls which splay outward rather than run parallel to each other. 

No plaster or bonding material remains intact on or within any of the site's 

standing walls. 

Adhering to the pattern of plasterless walls, LA 16114's floor proved 

equally elusive, if not altogether absent. Upon excavating to the base of the 

uprights in Room 1, no substantial plaster or hardpack surface was 

encountered. A slight color and texture change, in addition to several interior 

features (Figure 28) including a small red-ware pot (Figure 30), are the sole 

manifestations of a cultural surface. However, a small patch of blackened 

plaster found within a bin may be considered a possible residuum of what 

may have existed. Because walls fell outward, exposing the room interior to 

the elements, previous floor and wall plaster could have completely eroded 

away. The ramada floor is in no better condition. A featureless,semi-

hardpacked layer was encountered which may have served as the working 

surface. 

As mentioned previously, several features within Room 1 were key 

factors in distinguishing floor level. Two rectangular enclosures, built against 

the west and south walls, are the sole architectural additions. Both are 

constructed of three shaped slabs embedded in the earth, assuming the original 

floor surface offered base support. Although they are similar in shape and 

lack plastered bottoms, their specific compositions vary. Feature 1, a storage 

bin, is characterized by extremely well-dressed slabs set 5 centimeters into the 

ground, allowing 20 centimeters of rock to extend above the floor level. 

Interior space measures 60.0 cm. x 45.0 cm. x 29.0 cm. By comparison, the 

crudely shaped slabs of Feature 2 are set 15 centimeters below floor level, 

thus providing a 5 centimeter rim and creating an interior space of 42.0 cm 

x 39.0 cm. x 20.0 cm. The subterranean nature of this structure suggests a 

hearth arrangement similar to that found within LA 16097. Although no ash 

was excavated from within Feature 2, areas adjacent to its boundaries 
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FIGURE 28. LA 16114 (Field #0300): Room interior. Feature 1 (storage bin) in foreground. Feature 
2 and redware pot along south wall. Note slab wall construction. 

FIGURE 29. LA 16114 (Field #0300): Close up of room's southwest corner. Redware pot and posthole 
between Feature 1 (right) and feature 2 (lower left). Note black stain above Feature 2. 
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retained black stains (Figure 29), suggesting the pit may have been cleaned 

out prior to abandonment. The same phenomenon responsible for the floor's 

disappearance could have obliterated any original plaster lining inside this 

possible hearth. 

Midway between the bins is a partially plaster-lined posthole (Figure 

29) measuring 10 centimeters in diameter and depth and containing what is 

left of an unburned timber. Sporadic chunks of adobe and decaying wood 

recovered within the fill of Room 1 are indicators of a mud and timber roof, 

possibly supported in part by this post. Although remnants of adobe were 

nonexistent in the ramada area, several pieces of wood were collected, which 

may have helped maintain a brush ceiling. 

Fill 

Aside from a surface cover of powdery black ash left by the recent 

fire, the fill within the masonry room remained homogeneous until just above 

floor level. Approximately 30.0 centimeters of moist, brown loam flecked 

with bits of charcoal comprised all of Stratum 2 and the upper portions of 

Stratum 3. At the lower depths, patches of roofing appeared directly above 

the deteriorating floor. Subflooring revealed a sterile, dry unconsolidated 

mass of tuff gravel bits, on which the structure was built. 

Only at floor level did the ramada fill stray from the above pattern 

of stratigraphy. Below the layers of brown loam, a sporadic hard pack, 5 

centimeters thick in spots and identical to the subfloor material with the 

exception of its being pressed into a solid surface, was reached. 

Broadside fill retained surface qualities found within the dwelling; 

however, beyond the ash layer, soil proved dry and gravel-laden. Heavily 

impregnated by decaying roots, Stratum 2 possessed some organic 

characteristics, but this condition ceased altogether once Stratum 3 was 

encountered. Oddly enough, no distinguishable use hardened surface 

surrounded the structure. Instead, the area was dominated by the loose tuff 

gravel found beneath the interior floor level. 

Concentrations of wall fall were recorded almost exclusively along the 

structure's exterior boundaries, accentuating the fact that walls fell outward. 
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Although trash was recovered throughout the site, the ramada area contained 

the largest percentage of refuse. 

Art i facts 

Trash deposition was moderate at LA 16114 and accumulated heaviest 

within the ramada and exterior t renches. 

By far, the largest amount of ceramic remains comes from uti l i ty jars . 

The excavated culinary sherds represent a variety of d i f ferent surface 

finishes, tempers, and pastes; however, the largest quant i ty tends to be from 

vessels of roughly smeared coils, tempered with mica and sand. Remnants of 

corrugated, plain surfaced, and incised ware were collected, yet, examples 

are scarce. Painted pottery accounts for only 21 percent 

of the total recovered (Table 17). Types represented include Santa Fe 

Black-on-white (1175-1300), the Biscuit wares (1250-1550), Tsankawi 

Black-on-cream (1500-1675), and the later glazes (1425-1515), thus i l lus t ra t ing 

a lengthy occupation on a seasonal basis. 

Aside from the sherds collected, a small, p la inware pot was retr ieved 

resting upside down on the floor level of the dwelling. Reddish in color, the 

pot (Figure 30) is polished on both exter ior and inter ior surfaces. The form 

is a simple straight sided bowl, f laring slightly from a flat base. Diameter of 

the open end is 8.9 cm., while the base is 7.6 cm. Height varies from 3.3 cm. 

to 3.7 cm., and the walls average 0.4 cm. in thickness. Al though the lack of 

design elements h inders the ident i f ica t ion of the pot, the presence of 

glazeware sherds at the site suggests that the vessel may be an undecorated 

version of this type. The form may have served as an olla cover or simply 

a child's creat ion. 

Also of special interest is a large worked sherd excavated from Stratum 

2 of Broadside 1. Actual ly , two San Lazaro Glaze-polychrome jar fragments 

fit together to form a curved, t rapezoidal sherd 10.9 cm. long by 6.2 cm. wide. 

All edges have been ground, and a small hole has been dril led into one corner. 

While the unpolished inter ior is slipped orange, the exterior is slipped and 

polished tan with a lustrous black glaze out l in ing a matte red paint to create 

the design (Figure 31). The hole suggests the piece may have been intended 
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FIGURE 30. Polished red pot found on the floor of LA 16114's room. 
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FIGURE 31. San Uazaro Glaze-polychrome worked sherd from broadside 1 of LA 16114. 

FIGURE 32. Obsidian drill (a) and basalted tuff shaft smoother (b) from LA 16114. 
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as a large pendant; on the other hand, the sherd's curved nature indicates a 

potential scoop. 

Lithic material was not abundant at LA 16114. Of the artifacts 

analyzed, only 16 percent exhibit diagnostic wear patterns (Table 18). Of 

these used tools, all but two display some form of retouch, exemplified most 

often by marginal sharpening of the edge. Two large, basalt cores have been 

bifacially shaped and later used for planing and chopping tasks. Although 

no projectile points were accounted for, an obsidian drill (Figure 32a) was 

found close to the room's floor level. The three-sided tool measures 4.2 cm. 

x 0.9 cm. x 0.8 cm. and possesses a slightly tapered stem. Microspalling on 

opposing edges of the shaft indicate a rotary motion. 

Completing the stone tool assemblage is a basalted tuff shaft smoother 

(Figure 32b). The artifact is a weathered, triangular fragment with a notch 

created from transversely grinding across one edge margin. 

No milling tools were associated with the site. 

Conclusions 

Resembling LA 16097 in architectural components, LA 16114 appears 

to have served a similar function as a seasonal field house, surrounded by 

level, arable land. Although no milling or cultivating tools were retrieved, a 

single corn kernel found in Stratum 2 of the room (Appendix B) supports the 

agricultural function of the site. Also the presence of pollen from wild, 

edible foods (Appendix C) suggests noncultigent plant gathering as well. 

Storage capacity is represented by Feature 1, presumably a bin. 

The well constructed room additionally contains a possible hearth, 

indicative of habitational dwellings. While this feature suggests an occupation 

beyond a mere daily commute from a larger pueblo, the amount of cultural 

trash in and around LA 16114 is not sufficient to assume a permanent, year 

round residence, but rather indicates possible usage for the combined duration 

of the growing season and harvest. 

Ceramic remains are the sole temporal indicators from LA 16114. 

Limiting the cultural occupation to one specific time period proves difficult 

as the excavated sherds range from Santa Fe Black-on-white 
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(A.D. 1175-1300) to Escondido Glaze-polychrome (A.D. 1515). On the other 

hand, the site's a rchi tec ture is reminiscent of several early Pueblo IV field 

houses located in the lower reaches of Lummis Canyon within the Monument 

boundar ies (Traylor and Hubbell , 1982). Perhaps the room ramada complex 

was utilized over a period of several centuries as were the fields su r rounding 

it. 

LA 16109 

Architecture 

Character ized by one small masonry room, LA 16109 (Figures 33, 34 

and 35) can be found on Escobas Mesa, 1.2 kilometers south of New Mexico 

Highway 4. The prehis tor ic s t ructure is s i tuated in a level clearing skir ted 

by tall ponderosas. As evidenced by the number of completely or par t ia l ly 

burned trees in the area, La Mesa Fire defini tely swept the vicini ty; however, 

insuff icient fuel covering LA 16109 graced the site with only a minimal 

scorching caused by a fast moving ground fire. 

One of 23 survey sites recorded along the Escobas Mesa catl ine, LA 

16109 lies wi thin 70 meters of LA 16110 and 1.2 kilometers of LA 16114, the 

other location chosen for excavation on the mesa. 

Like LA 16114, LA 16109 was chosen for study because of its shallow 

interior and compact size (2.0 meters by 3.0 meters). Dur ing the ini t ia l 

survey, the site was represented by a vague rec tangular out l ine of rocks, all 

buried flush with the ground surface except ing two tuff upr ights along the 

west edge. Rubble was sparse, suggesting the dwell ing had been previously 

robbed of its upper courses, and surface ar t i fac ts were nonexistent . 

Surprisingly enough, this seemingly barren site proved to be unique 

archi tectural ly . Cont rary to surface impressions, the four walls of LA 16109 

continue 35.0 to 40.0 centimeters below the present ground surface. A 

consistent pa t te rn of three horizontal ly stacked tuff blocks, a l ternately 

arranged with one vert ical block, comprise the basic construct ion plan 

(Figures 33 and 34). Whether this pa t te rn cont inued in subsequent courses or 
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FIGURE 33. LA 16109 (Field #0074) - Overview facing northwest. Note the native mud sloping up 
the exterior wall in foreground. 

FIGURE 34. LA 16109 (Field #0074) - Close-up of west wall construction. Note alternating vertical 
and horizontal blocks. 
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FIGURE 35. LA 16109 (Field #0074), Plan view and profiles. 
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merely constitutes a strong foundation is difficult to discern. Apparently, 

basal stones were recessed into original ground surface, then externally 

secured along the bottom edges with the native mud. The room interior 

appears to have been excavated, as floor level occurs 10 centimeters below the 

original exterior surface. Adobe mortar is utilized as bonding material 

between blocks and wall abutments; however, patches of interior wall plaster 

remain intact solely along the north wall. 

The featureless floor of LA 16109 leaves much to be desired. Rather 

than preparing a finished surface of smooth plaster, occupants of the site 

utilized the native soil, packing it firmly along interior edges and corners, 

thereby assuring an adequate seal at the wall-floor junctures. Moreover, 

laying a plaster floor may not have been necessary, for once dried, the native 

soil is transformed into a well-hardened layer. 

Regarding a roof, no decisive material was recovered within the 

stratigraphy. Perhaps a canopy of brush,sufficed as a shelter for the small 

field structure. 

Fill 

As the La Mesa Fire seemed to have largely avoided this site, evidence 

of surface ash was extremely minimal. Needle duff accompanied by bits of 

grass covered both the site interior and exterior. Directly beneath this loose 

surface layer, a fine, dry, beige soil was encountered and continued for 1 to 

4 centimeters. Fall rock was already visible at this stage of excavation. 

Stratum 2 was delineated by a hardened surface of this same beige soil, 

highly compacted by a network of fine root hairs. Removal of this 10 

centimeter layer exposed a moist, dark brown loam, and the tuff rubble 

systematically disappeared throughout the upper reaches of Stratum 3. Within 

this third level, small amounts of charcoal were noticeable, and what seemed 

to be natural lumps of reddened clay showed up at the base. 

Upon excavating 20 centimeters of the loose brown fill, a yellowish 

hard-pack was located and recognized as a potential living surface. Subfloor 

pits revealed a noticeable change beneath the floor to a softer, purplish-brown 

soil containing no charcoal. 
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Stratigraphy within the exterior trenches was essentially the same as 

that recorded within the room, although specific depths varied. The yellow 

hard-pack associated with the broadsides occurred 10 centimeters above the 

interior floor, and fall rock rested directly upon this original ground surface. 

Fill beneath the exterior use-hardened layer was identical to that observed 

in the interior subfloor pit. 

Trash throughout the strata was exceedingly sparse. 

Artifacts 

Thirteen sherds (six Black-on-whites and seven corrugated), three 

unutilized flakes, one unutilized but retouched basalt core, and an obsidian 

Pueblo point (Figure 36) constitute the totality of cultural material obtained 

from LA 16109. Although the basalt core displays no evidence of wear, the 

form could have effectively served as a chopping implement. 

A specific breakdown of artifact locations is covered in Tables 19 and 

20. 

Conclusions 

As with LA 16097 and LA 16114, this tiny one room site possesses the 

characteristics of a temporary field house, although its nature appears even 

more transitory than the others. The absence of both hearth and roof 

remnants suggests solely daytime occupation during the warmer seasons. If 

one puts stock in the theory that artifact accumulation reflects task 

performance, minimal activity seems to have taken place at this particular 

site. In addition, no provisions for food preparation were provided, hence 

narrowing the possibilities of use to a mere shelter from the elements or a 

storage facility. Presence of the obsidian projectile point may indicate an 

occasional hunting spree while fields were being guarded. 

Temporally, LA 16109 can be set within the Pueblo III period based on 

the few excavated Santa Fe Black-on-white ceramics (A.D. 1175-1300). 
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FIGURE 36. Obsidian pueblo point from LA 16109. 
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TABLE 19: LA 16109. Ceramics. 
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LA 16107 

Unlike the other three study sites, LA 16107 was not completely 

excavated. As previously mentioned, rooms associated with this site were 

selected for testing in hopes of finding floor level, and particularly hearths, 

close to the ground surface. 

Included in the survey of the Escobas Mesa catline, LA 16107 sits amid 

a ponderosa forest, gradually opening to the south onto a large meadow, the 

result of an earlier fire. Black ash blankets the ruin, surrounded by charred 

trees. Of greater concern, however, is the auxiliary catline running within 10 

centimeters of the main mound and cutting through the eastern trash area. 

Although portions of LA 16107 are mounded, the area in question 

consists of two shallow rooms to the south (Figure 37). Three independent 

test pits were placed in obvious corners, thereby facilitating orientation 

offered by the adjacent walls. Homogeneous fill of a high clay content 

proved constant within the pits, which extended 20 centimeters below the 

base of the two-coursed tuff walls (Figure 38). 

The extent of cultural material recovered from the test areas includes 

twelve corrugated sherds, two small Bandelier Black-on-grey fragments, one 

well-worn Santa Fe Black-on-white sherd, an unidentified Black-on-white 

sherd, and a single obsidian microflake. Apart from these artifacts, the fill 

appeared quite sterile, presenting no substantial evidence of a cultural surface. 

Testing was discontinued at this stage and the pits were backfilled. Because 

detailed excavation of LA 16107 was not carried through, fire data samples 

were not obtained. 
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FIGURE 37. LA 16107 (Field #0072) - Pre-excavation. Test area in foreground. 

FIGURE 38. LA 16107 (Field #0072) - Test pit. Excavation continued below wall base with no 
indication of a cultural surface. 
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THE IMPACT OF FIRE AND FIRE SUPPRESSION 

ON CULTURAL RESOURCES IN BANDELIER NATIONAL MONUMENT 

Fire has always been a part of the ecological cycle of the Southwestern 

forest and grasslands. Only in the past century have attempts been made to 

eliminate it from the ecosystem through fire suppression, a policy which has 

come under increasing scrutiny. There appear to be many reasons supporting 

the return of fire to its former roles in nature (Kozlowski and Algren 1974; 

Komared 1969; Cooper 1961). During the La Mesa Fire, it was clear that rigid 

fire suppression had led to the accumulation of excessive fuel loads and 

created a far more intense fire than would exist in uncontrolled ecosystems. 

This in turn had adverse impact on archeological sites. While sites had 

undoubtedly been exposed to a number of fires prior to this century, it is 

unlikely that any of the previous fires had been as severe. However, during 

a fire, cultural resources can be endangered by both the fire and fire 

suppression activities. The La Mesa Fire Study investigated several of the 

destructive effects particular to each. The site survey focused on both fire 

and fire control, while the excavations gave a closer look at specific fire 

related impacts. 

Fire Suppression and Rehabilitation 

Fire suppression takes place in several stages. The primary tool is 

construction of firebreaks, whether with hand crews using pulaskis and rakes 

(hand lines), bulldozers (catlines), or backfiring (fires purposely set to counter 

the advancing burn). This occurs in the initial stages of the fire as an 

attempt to surround the blaze in as small an acreage as possible. Trees are 

felled and vegetation cleared to prevent the fire's expansion onto unburned 

area. If this is accomplished, the fire burns itself out. 

Fire line construction is complicated by many variables such as terrain, 

fuel loads, changeable winds and weather conditions, as well as the 

unpredictable behavior of each individual fire. Priorities are also established 

in determining where fire lines should be built and what type is required. 
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Hand lines are constructed pr imar i ly in inaccessible areas, on steep slopes, and 

in areas of low fuel load. When fire is moving rapidly and when heavy 

equipment can be used, catlines are buil t . Once fire lines sur round the ent ire 

perimeter of a fire, the blaze is considered contained. The fire is declared 

controlled when there is no danger of flare-ups igni t ing mater ia ls on the 

exterior of the fire line. While the fire is largely out by the time it is 

declared under control, mater ia ls may cont inue to smoulder for a considerable 

time before the fire is completely ext inguished. 

Rehabi l i ta t ion takes place in several stages after the fire has been 

nearly contained. This process a t tempts to lessen the chance of severe soil 

erosion, a major concern after a fire, in areas denuded by fire lines. Lines 

located on slopes are especially vulnerable . While both hand lines and catlines 

are rehabi l i ta ted, catlines are par t icu la r ly susceptible to severe post-fire 

erosion because of their greater size. 

The potent ial for damage to archeological sites dur ing fire suppression 

is greatest dur ing fire line construct ion and rehabi l i ta t ion , par t icu lar ly 

whenever heavy equipment is used. Out of 100 sites surveyed, 44 incurred 

some damage from fire suppression (Table 21). While a number of minor and 

temporary impacts were observed, three permanent de t r imenta l effects were 

noted as a specific result of fire suppression: 

1) destruct ion of a rchi tec ture with resul t ing 

loss of in te rna l informat ion . 

2) displacement of surface and subsurface 

ar t i facts . 

3) destruct ion of ar t i facts . 

Hand Operations 

Hand lines constructed dur ing La Mesa tended to be relat ively shallow, 

rarely removing more than 1 or 2 inches of surface cover (Figure 39). With 

the exception of a very wide hand line dubbed "Glendale Boulevard", the 
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Table 21: 

if of sites 
if of sites with no damage 
if of sites impacted 
if of sites destroyed 

Damaged During: 
Line construction 
Safety zone construction 
Helispot construction 
Slurry drop 
Line widening 
Bulldozer turnaround 
Mop-up 
Fireline rehabilitation 

Damage: 
No wall alignments remain 
Building stones displaced 
Building stones broken 
Room block cut 
Trash area cut/artifacts 
displaced 
Site buried by dirt 
Branches piled on site 
Tree felled onto site 
Increased erosion from line 
Mop-up holes in site 
Artifacts/site pink from 
slurry 
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hand lines resembled foot trails. Hand lines caused little disruption to the 

architecturalportions of prehistoric sites. Frequently, on sites located very 

near the fire line, room blocks were intentionally avoided by fire crews as the 

hand line made obvious loops to skirt the walls. Even when the line did cut 

over a wall, building blocks were rarely displaced and wall alignments 

remained clear. Occasionally, walls located just below the surface were 

exposed by the shallow lines, yet did not appear out of place. 

A secondary source of site damage was increased soil erosion. While 

a number of sites located near the hand lines were badly deteriorated, erosion 

specifically related to hand line construction was noted in only one case. The 

structure was located on a 32 degree slope, and the line cut directly across it. 

Prior erosion had already taken its toll with only possible wall alignments 

visible on the tuff talus. On other sites, the fire had amplified the erosional 

process by stripping the ground cover. Continued degradation of sites will no 

doubt occur in the future. 

The damage most commonly observed from hand line construction was 

displacement of artifacts and exposure of subsurface trash. While the lines 

averted the architectural boundaries of sites, they frequently intersected trash 

areas and surface scatters (Figures 40 and 41). Avoidance of site architecture 

was given first priority. Actual displacement of artifacts tended to be only 

a short distance from a site. Artifacts were pushed to the side of the fire 

line along with surface vegetation and soil and were sometimes buried in 

shallow debris, thus losing some of their contextual value. Further artifact 

displacement due to increased run-off will be a difficult trend to monitor. 

Hand crews were also responsible for some minor disruption of sites. 

In many areas, lunch sacks, paper sleeping bags, C-rations, juice cans, and 

candy wrappers littered the ground. The adverse impact of this activity was 

primarily aesthetic, however, and fire crews cleaned up many areas prior to 

demobilization. 

Artifact collection was the most common impact noted. In several 

areas, small stock piles of artifacts were found, often in conjunction with 

trash from a break or lunch stop. At one point, more than 100 fire fighters, 

both line and mop-up crews, were helicoptered into the backcountry and told 

to stand by for further instructions, sometimes a wait of hours. Some crews 
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FIGURE 40. Lummis-Frijoles handline averts main architectural area but cuts through eroded rooms 
north of mound. No distruption of wall alignments was observed. 

FIGURE 41. Handline construction uncovered this previously buried Puebloan metate. 
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were camped in the backcountry with the opportunity to walk around the site 

filled mesas during nonworking hours. A number of crews came from outside 

the Southwest and were curious about being in an archeological area. 

During one rather confusing day, several crews were helicoptered by 

mistake directly on top of Pubelo of the Stone Lions, one of Bandelier's major 

ruins. Because of the hectic conditions, some time elapsed before they were 

moved to their proper location. Meanwhile, considerable pocketing of 

artifacts occurred until line archeologists informed the crews that cultural 

material should be left where it was found. Later, one of the archeologists 

gave an impromptu talk about the site and Bandelier archeology. Many small 

piles of artifacts later appeared around the ruin. 

Other supervisory archeologists reported similar incidents. Most fire 

fighters were interested in archeology but were unaware of the policy of not 

collecting surface materials. As a result of this contact, collected items were 

turned over to archeologists or replaced. 

In archeological areas, artifact collection is not uncommon. In this 

case, the impact was simply intensified by the larger numbers of people 

present, yet the presence of archeologists helped minimize disturbance. 

The minimal amount of damage incurred by hand lines is largely 

attributable to the excellent cooperation shown by the fire crews. Their 

continued interest was exhibited after the fire had largely been controlled, 

when several fire crews asked if they could visit the ruins in Frijoles Canyon, 

Bandelier's major interpretive area. As a result, several bus loads of fire 

fighters were given a special tour. 

A final adverse impact of hand lines is mostly temporary. During line 

construction, trees and shrubs were cleared and sometimes the debris was piled 

directly on top of a site. In other cases, trees that were felled landed on top 

of exposed walls (Figure 42). Detrimental mainly for survey purposes, the 

primary effect in these cases was simply visual obstruction of the sites. 

However, very large trees felled on a standing wall could easily cause 

permanent damage to a site's architecture. Additionally, placing slash 

materials on a site highly multiplies the risk of severe fire damage in the 

advent of a future fire. 

Visual obstruction from line debris also occurred on helispots in two 
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FIGURE 42. Burned tree fall on site rubble along Capulin-Alamo handline. 



THE LA MESA FIRE STUDY 

instances. No sites were located in those areas until someone noticed that a 

structure lay hidden under a brushpile left from the original clearing. 

Helispot construction consisted of clearing brush and flagging the area with 

survey tape (Figure 43). Sometimes, small rocks were arranged to represent 

helispot numbers and spray painted orange (Figure 44). Situations favored for 

helispots were flat and fairly open areas which, in at least four cases, also 

happened to be site locations. One was the large Pueblo of the Stone Lions 

previously mentioned. In another case, a helicopter landed in the middle of 

the plaza of a multi-unit site. Architectural rubble was occasionally moved 

when the helispots were cleared; however, helispot construction or helicopter 

landings did not appear to have had any major permanent effect on the 

cultural resources. This was in contrast to the Mesa Verde Fire of 1972 when 

heliport construction totally destroyed sites (Switzer 1974). The difference in 

impact appears largely attributable to the fact that at Bandelier the helispots 

were made by hand crews rather than bulldozers. 

The Catlines 

While the catlines impacted proportionally fewer sites than did hand 

lines, damage incurred on sites by the catlines was far more severe. Easily 

the size of a two-lane highway, catlines were the width of several 12 foot 

tractor blades and frequently gouged a foot or more deep. During catline 

construction, bulldozers displaced whatever happened to be in front of the 

blades (Figure 45). Very large trees were uprooted and boulders were crushed. 

Anyone who has watched a tractor during a land clearing process can envision 

the fate of any site which happened to lie in the path of the heavy 

equipment. Fortunately, because of the presence of archeologists during 

initial construction, few sites met this fate. 

Later, however, the dozers widened lines, destroying sites which had 

been previously averted. Sites located in areas where heavy equipment turned 

around were particularly susceptible to damage, as were those in large, 

football field-sized areas cleared of all surface materials to provide safety 

zones for fire fighters had the fire suddenly changed direction. Due to lack 

of communications, these activities during the fire, as well as post-fire 
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FIGURE 43. Helispot constructed above Capulin Canyon. 

FIGURE 44. Spray-painted rocks at helispot. 
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FIGURE 45. Catline construction; La Mesa Fire, Bandelier National Monument. 
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rehabilitation, were not accompanied by archeologists, and their absence was 

reflected in the number of impacted sites. 

Eight sites were totally leveled by the bulldozers (Figure 46), and seven 

others had significant portions of their architecture altered, leaving only a 

few wall alignments. Building blocks were scattered as much as 30 meters 

from where they were thought to originate. Whatever information existed in 

stratified form with the site was also destroyed. Surface and subsurface 

artifacts were scattered, crushed, or buried under piles of brush and dirt 

(Figure 47). While the original research proposal for post-fire studies 

suggested that sites damaged by the bulldozers be salvaged, there seemed to 

be little information left within their original framework to justify this 

activity. 

Only two sites were bulldozed during the original construction of the 

lines. The remaining sites were destroyed later. Procedure during line 

construction called for one or two archeologists to check the area ahead of the 

heavy equipment and to flag sites for the operator to avoid. Archeologists 

were usually in communication with a tractor boss who directed the operator. 

However, on Catline "C", the line nearest the Monument's residential area, 

major destruction occurred when succeeding bulldozers widened the lead 

dozer's path two or three times its width. Sites which had previously been 

marked were hit during this process by operators who were not informed of 

the flags' significance (Figures 48 and 49). 

During the fire, flagging of all colors was used for a number of 

different purposes. For example, in the backcountry several colors of survey 

tape were used by crew leaders to designate the direction of the fire lines, 

and orange was used for helispots. Red and orange flagging 

was also used by archeologists to mark sites. With everyone using similar 

colors, it is hardly surprising that some sites were hit. Still, archeologists 

returning to catlines that had been formerly marked were taken aback to 

notice that a site previously averted was now a scatter of rubble or entirely 

missing, with the flagging festooning a now uprooted tree. 

Post-fire rehabilitation of the catlines further damaged sites. Initially, 

debris spread onto the periphery of the catline during construction is pushed 

back onto the line to shield disturbed soils from heavy rain. Furrows are also 
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FIGURE 46. No architecture remains at this site - leveled during construction of Burnt Mesa catline. 

FIGURE 47. Wall rocks and artifacts were pushed into a brush pile when catline "C" was widened. 
Little else remains of the site. 
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FIGURE 48. Site destoyed during widening of Catline "C". 

FIGURE 49. Crushed and broken building blocks partially destroyed by widening the catline. 
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made across the line to control downslope erosion. Acting as water bars, they 

divert rain across the line instead of downslope, thereby minimizing soil 

movement. This process involves further widening of the lines as bulldozers 

go outside the original lines to push debris back in, displacing or crushing 

tuff blocks (figures 50 and 51), cutting walls, and sometimes burying sites or 

walls as much as a meter deep with trees, dirt, and rocks (Figure 51). The 

landscape, particularly on Catline "C", was so altered as to hinder relocation 

of any sites identified during initial construction of the line. 

Several months later, after the rainy season, additional rehabilitation 

occurred. Lines which had been furrowed were smoothed out, while downed 

trees and brush were gathered into slash piles and burned. Survey tags placed 

at three sites during the post-fire study could no longer be found. Section "C" 

underwent the most serious rehabilitation because it was a fresh cut and was 

located on a fairly steep slope. On Burnt and Escobas Mesas, existing roads 

had been used to some extent and did not require as extensive a 

rehabilitation. 

Fire Retardants 

When a fire is moving faster than lines can be constructed or when it 

is located in highly inaccessible areas, a chemical fire retardant (slurry) is 

airdropped to slow the fire's progress. In other cases, water is dropped by 

helicopter or air tanker to cool the flames. 

While slurry was dropped in various sections of Bandelier, only four 

sites within the fire study were impacted. Building blocks and surface 

artifacts, as well as nearby trees and vegetation, were covered with a pink 

residue. The main component of slurry is a naturally occurring bentonitic 

clay to which a reddish-pink dye is added to improve its visibility. Bentonite 

is a hydrophyllic substance and, when mixed with water, clings to surface 

fuels. The wet coating substantially reduces the flammability of wood, 

making slurry an excellent fire retardant. Although slurry coats whatever 

it lands on with a layer of pink, the effects are only temporary. The color 

does not penetrate below the surface and washes away after sufficient 

exposure to rainfall. Viewed as a whole, the color change did not hamper 
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FIGURE 50. Cat blade gouges are apparent on a tuff building block found along catline "C". 

FIGURE 51. Furrows made during rehabilitation activities further displaced building stones. Note 
broken tuff in foreground. 
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identification of sites or artifacts. 

Mop-up 

After initial construction of the fire lines, mop-up begins. The major 

purpose of this process is to secure the fire lines and prevent the fire's spread 

onto unburned areas. Hand crews, attempting to improve the initial firebreak, 

try to extinguish as much fire as possible between the fire line and the major 

burn. If necessary, the fire line is widened. Burning trees are felled if a 

danger exists of sparks igniting unburned vegetation. 

Peripheral areas are also patrolled for spot fires caused by airborne 

sparks. When the line appears secure, mop-up crews move further into the 

interior of the burn, extinguishing hot spots and putting water or dirt on 

smouldering fuels. This process, continuing even after the fire has been 

contained, prevents flare-ups and additional spread of the fire. While La 

Mesa was declared contained 6 days after it began, it was not declared 

officially out until 3 months later. 

During the fire, it was feared that mop-up activities would be a major 

source of damage to sites. Unlike fire line construction which takes place as 

a team effort, mop-up is an individual activity, making archeological 

supervision difficult. Crews move into an area and each person works with 

a backpack water tank, a pulaski, or a shovel. Since mop-up entails digging 

out burning roots (Figure 52) and chopping smouldering logs, and because 

trees frequently grow inside sites, it was anticipated that considerable damage 

might occur. This did not prove to be the case. Damage was recorded in 

only three instances along the fire lines where roots had been chopped, 

leaving holes in the site (Figure 53). No architectural damage was observed, 

although subsurface information and artifacts may have been disturbed. 

Portions of the two biological transects surveyed reflect a sample of 

mop-up activity on the interior of the burn. Additionally, the survey crew 

walked through nearly all the burned areas of the Monument and noted little 

damage from this aspect of suppression. 

Overall, fire line construction and rehabilitation are clearly the most 

detrimental to cultural resources. Hand line construction causes only minor 
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FIGURE 52. Mop-up crews dig out burning stump. 

FIGURE 53. Mop-up activities caused only minor disruption of site fill, such as burrow-like hole dug 
at right. 
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and temporary damage; yet, while catlines are unquestionably invaluable tools 

of fire containment, they also represent potentially powerful tools of 

archeological destruction. Evidence shows that in order to avert or minimize 

damage, archeologists must be present whenever heavy equipment is operating. 

What happened during La Mesa demonstrates that fire containment and 

archeological preservation need not be mutually exclusive. 

The Impact of the Fire 

Of the 99 sites surveyed within the study area, about two-thirds (58) 

had been burned. Degree of burn on the sites varied from very light (a grass 

burn on a small percentage of the surface) to severe (the ground blackened 

with all vegetation and surface material thoroughly charred). In the burned 

areas, surface indications showed that some sites had been damaged by the 

fire, yet the amount of less visible, subsurface archeological information lost 

remained obscure. In particular, much concern was expressed about the fire's 

impact on datable materials and organic remains. Hence, a two-fold approach 

was used. The survey examined sites and artifacts for surface damage, while 

excavations of four sites monitored more closely the impact of subsurface 

remains. Contracts were arranged with selected consultants for intensive 

investigation of datable and organic materials as well as soil chemical 

analysis. Tests included obsidian hydration, thermoluminescent analysis of 

basalt flakes and ceramics, archeomagnetic dating of hearths, tree-ring 

sampling, radiocarbon dating, soil chemical analysis, and identification of 

pollen, ethnobotanical remains, and faunal bone. Whenever possible, samples 

were taken at established stratigraphic levels to better define the fire's impact 

at different depths within the fill. Results from the above mentioned 

analyses can be found in Appendices A through I of this report. The four 

sites were also selected to represent a range of burn intensity in an attempt 

to clarify the relationship between surface temperature and heat penetration 

into subsurface fill. The sites were shallow one and two room structures, 

chosen because shallower sites would more clearly reflect any adverse effects 

on subsurface features such as hearths. 

During a fire, the three basic sources of damage are fire intensity, 
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duration of heat, and heat penetration into the soil. While it was evident 

during the La Mesa Fire that the flames were generating considerable amounts 

of heat and destroying much vegetation, little was known about how hot the 

flames were or how long the heat lasted. Perhaps the greatest unknown was 

the degree to which the fire's heat would penetrate into subsurface soils. 

While forest fires are influenced by a great number of variables 

including wind, weather, humidity, fuel loads, topography, and vegetation 

type, fuel load is perhaps the most important determinant of fire intensity. 

Grass fires, with a very low fuel load, burn more swiftly and create much less 

heat than either brush or forest fires. When fire sweeps through grasslands, 

the temperatures required to kindle larger fuels are rarely sustained, and little 

damage results to overstory vegetation unless fire conditions are otherwise 

ideal. Most of the burned area within Bandelier itself consisted of fairly 

open pinon-juniper and ponderosa, although in the higher elevations fuel loads 

were somewhat greater from downed fir fuels. 

Because of differences in vegetation type and density, a great deal of 

temperature variation is reported from research on forest fires, making 

comparisons to La Mesa difficult. In areas of California or the northwest 

coast, fuel loads may be as much as 200 tons per acre, generating surface 

temperatures of 1093 degrees Celsius (Countryman 1964). At Bandelier, before 

the fire, fuel loads ranged between 5 and 20 tons per acre, and temperatures 

produced by the La Mesa Fire were probably much lower than those 

experienced in the west. While no actual temperatures were monitored during 

the fire, the damage incurred on vegetation gives some indication of the fire's 

intensity. 

In lightly burned areas where the fuel was mainly grass, temperatures 

during the fire probably ranged between 100 and 300 degrees Celsius. At 

about 300 degrees, ponderosas begin to be killed by the heat. Temperatures 

in moderately burned areas may have ranged between 300 and 500 degrees 

Celsius, while in the most severely burned areas, temperatures may have 

reached as high as 800 degrees Celsius. Isolated concentrations of dense scrub 

oak, combined with a large flow of air and otherwise ideal conditions, may 

have generated higher temperatures; but given Bandelier's typical vegetation, 

these areas were probably few, if any. Of particular significance to 
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archeological sites is the possibility that very high temperatures , perhaps as 

much as 1500 degrees Celsius, were produced in very small areas where pitchy-

roots burned (Gregory 1978, personal communicat ion) . 

An aerial map made dur ing the fire gives an idea of the overall 

intensity of the La Mesa Fire and the acreage covered by each degree of burn 

(Figure 2). However, many local var ia t ions in severity existed, depending on 

topography and vegetation. Circles of green grass were found amid charred 

trees, while in other cases where the ground had only sporadical ly burned, 

isolated shrubs were completely blackened. In relatively lightly burned 

pinon-juniper areas, severe burn was observed in drainages where ponderosa 

pine dominated. The fire in many cases appeared to be drawn into small 

drainages and also seemed to be more severe on slopes. 

Var ia t ions in burn intensity were prevalent on ind iv idua l sites as well. 

Sometimes a site was scarcely touched even when nearby stands of trees were 

scorched. In other cases, sites were burned heavily because of a surface 

concentrat ion of scrub oak, while a mild ground burn left all nearby trees 

green. To some extent the presence of on-site vegetation intensif ied the burn 

on sites, while on others, the absence of vegetation acted as a na tura l 

f irebreak, leaving the mounds relatively unscathed. 

The degree of burn on a site (Table 22) usually reflected the intensi ty 

of the sur rounding burn. On Escobas Mesa and parts of Burnt Mesa, sites in 

the dense ponderosa areas were severely burned . Fire swept through, leaving 

many trees totally charred. In the p inon- juniper areas near the Burnt Mesa 

hand line and Catl ine "C", the fuel loads were lower, result ing in less damage 

to sites. Some areas were totally unburned . 

Along the hand lines in the backcount ry , the fire varied in both 

intensity and impact. The Capul in-Alamo hand line vicinity located in the 

higher ponderosa ecological zone varied from light to severely burned. The 

Alamo-Lummis hand line crossed meadow like areas of scat tered p inon- juniper 

and damage to sites tended to be light. The Lummis-Fri joles hand line edged 

its way up and down the slopes of small drainages, in par t i cu la r three 

branches of Lummis Canyon, before reaching the flat, eroded mesa south of 

Frijoles Canyon. While isolated patches of severe burn were observed, damage 

was slight by the time the fire reached the hand lines. One should note that 

1 1 9 



to 
O 

TABLE 22: PERCENTAGE OF SURFACE BURNED 
(Expressed by number of sites in each area) 

Survey Area if Sites if Burned if Unburned 0% 1-25% 26-50% 51-75% 76-99% 100% 

Burnt Mesa Handline 4 1 3 3 - 1 - - -
Burnt Mesa Catline 3 3 0 - - - - - 3 
Burnt Mesa Transect 11 11 0 - - 1 - - 10 

Catline "C" 11 2 9 9 2 - - - -

Escobas Mesa Ca t l ine 15 14 1 1 - - - 1 13 

Escobas Mesa Transect 8 7 1 1 - - - 1 6 

Capulln-Alamo Handline 18 9 9 9 - 3 1 1 4 

Alamo-Lummis Handline 12 4 8 8 1 2 - 1 
Lummis-Frijoles i l l 11 19. 1 Z. I " Z 
TOTALS 99 58 41 41 8 7 3 3 37 
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while construction of hand lines sometimes impacted sites, the presence of the 

lines spared a number of sites from being burned. 

Surface Damage 

Physical damage related to the fire was noted on 51 out of the 58 

survey sites burned. Seven others were burned on the surface, yet no specific 

damage was recorded other than blackening of vegetation. In these cases, the 

fire appears to have passed over the site swiftly and at low temperatures . 

Percentage of the surface burned did not strictly correlate with the amount 

of damage incurred on sites. Surface impact was more closely related to the 

type and amount of vegetation located on the site as well as the intensi ty of 

the sur rounding burn. 

Specific surface impacts to ind iv idua l sites are listed in Tables 1 

through 9. Percentage of the surface burned and specific damages are also 

compiled by area in Tables 22 and 23. 

By far, the most s t r iking impact was the fire's effect on tuff, the 

major construction mater ia l of Pajar i to Plateau masonry sites. On nearly half 

of the burned sites in the survey area, bui ld ing rocks were spalled by the 

fire's heat. In some cases, the exter ior surface of the blocks flaked off in 

thin sheets, leaving the reduced block intact , while in other instances, fire 

cracking was noticed. Tuff also became increasingly friable and on several 

sites the bui ld ing rock could easily be reduced to powder. This lat ter impact 

was noticed pr imar i ly on very severely burned sites. 

At LA 16097, a severely burned site excavated on Burnt Mesa, the 

blackened bui ld ing stones had s ignif icant ly deter iorated, losing much of their 

inter ior s t rength. On the ground, the blocks appeared to be large, well-shaped, 

and whole, al though most were spalled (Figure 54), and a few more were 

fire-cracked. When lifted, they could not hold the i r own weight and snapped 

in two or crumbled. The tuff was permanent ly al tered, leaving the site highly 

susceptible to increased surface erosion. At the other three excavated sites, 

less heavily burned than LA 16097, spall ing was noted, but the bui ld ing stones 

appeared to retain most of their na tu ra l s t rength. Subsurface wall rocks at 

the four excavated sites did not appear to be affected at all by the fire's heat. 
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TABLE 23 : EFFECTS OF 

A r c h i t e c t u r a l Damage 
Rubble r eddened /b l ackened 
Rocks s p a l l e d / c r a c k e d / s h a t t e r e d 

A r t i f a c t Damage: 
A r t i f a c t s r e d d e n e d / b l a c k e n e d 
A r t i f a c t s s p a l l e d / s h a t t e r e d 

O t h e r : 
Holes from burned r o o t s / 

up roo ted t r e e s 
I n c r e a s e d s u r f a c e e r o s i o n 
Sur face e c o f a c t s burned 

No damage r e p o r t e d on 
burned s i t e 
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FIGURE 54. Spalled tuff at Site LA 16097. 
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Some spalling may have been induced by the d i f fe ren t ia l thermal 

expansion of minerals contained within the tuff. Because of tuff ' s low heat 

conduct ivi ty , a more likely possibility is that the fire greatly accelerated 

natural weather ing processes. Both welded and unwelded tuffs are commonly-

found in the thick volcanic deposits of the Pajar i to Plateau. While both have 

the same basic mater ia l composition, welded tuffs are highly consolidated, 

dense, and heavy, while the unwelded tuffs are l ightweight and far less 

durable . As part ial ly welded tuffs have many bui ld ing advantages , being 

l ightweight and easily shaped, they were often preferred by prehis tor ic 

builders. Given the relative s t ruc tura l weakness of less welded tuffs , the 

shat ter ing and dis integrat ion of bu i ld ing rocks at burned sites was probably 

a progressive occurrence ra ther than related solely to the La Mesa Fire; 

however, the fire seems to have hastened the process considerably. 

Apparent ly , the more intense a fire is, the more the weather ing process is 

accelerated (Crowe 1978, personal communicat ion) . 

While the fire history of Bandel ier is clearly known for only the past 

several decades, the impact of the fire on tuff is another possible indicat ion 

of the severity of the La Mesa fire compared to fires which occurred in the 

past. As determined by fire scars on trees (Appendix A), the na tura l fire 

in terval at Bandel ier is 8 to 12 years, indica t ing that each of the sites 

surveyed had probably burned many times in the past (Foxx 1978). On some 

sites unburned by La Mesa, there was visual evidence of previous fires; for 

others, fire records exist (see Tables 1 through 9). Al though no record exists 

of the specific intensi ty of these previous fires, in no case was the fire 

damage as severe as that observed at LA 16097 and several other sites heavily 

burned by La Mesa. Dur ing fur ther archeological work at Bandelier , 

a l terat ion of surface tuff should be closely observed to help clarify fire's 

impact on cul tura l resources, both past and future. 

Far more minor, were color changes noted on tuff. Tuff was 

blackened on the surface of many sites, yet this effect will probably wear off 

in the course of several seasons of rain and snow. At other sites, reddened 

and pink tuff was found. Pink tuffs were observed at LA 16097, both on the 

surface and in subsurface levels. Some reddening due to minera l oxidat ion 

may have been caused by the fire; in other cases, the color may be a na tura l 
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result of the rock's mineral composition and the process of welding (Crowe 

1978, personal communication). 

Increased soil erosion was another after effect of the La Mesa Fire. 

In areas where ground cover was completely obliterated, sites were vulnerable 

to soil loss until vegetation returned. In more lightly burned areas, vegetation 

grew back quickly, in some cases boosted by the fire's release of soil nutrients 

Numerous fire species proliferated, including chenopodium, amaranth, wild 

onion, ground cherry, and mountain locust; while burned oaks sprouted back, 

bearing green leaves shortly after the fire (Foxx 1978). Where the fire was 

most severe, such as on Burnt and Escobas Mesas, the devastated ground 

resisted revegetation despite NPS efforts to reseed burned areas with native 

grasses . 

It has frequently been noted that surface erosion increases after forest 

fires. In part, this results from the loss of organic matter which creates a 

naturally absorbent mulch. Of particular concern after fires is the formation 

of a water repellent layer. Volatile organic materials released by high soil 

temperatures condense on cooler soil layers just below the surface, forming an 

impermeable layer. When rains come, instead of soaking into the bare ground, 

they run off, carrying the surface soil with them (Ahlgren and Ahlgren 1960; 

Fenn, et al, 1976). 

The La Mesa Fire occurred just before the summer rainy season. Much 

increased runoff was observed at Bandelier during the course of the summer 

storms, causing frequent, sometimes daily, flash flooding of the major 

drainages. Black flood waters indicated their high concentration of burned 

surface materials. Stream waters continued to flow black for some time, and 

up to several months after the fire, ashy sediments were still evident in 

stream deposits. 

In terms of damage to sites, both fill and artifacts were sometimes 

displaced by post fire erosion; however, without prior knowledge of the site's 

previous conditions, distinguishing between pre and post fire erosion was 

difficult. Sites located on slopes tended to be badly eroded, and the stripping 

of surrounding ground cover left them increasingly susceptible. 

Additional damage may occur later. Burned trees were frequently 

located in or near structures, and in two instances within the survey area, 
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trees uprooted, leaving large holes in the site and carrying with the roots 

considerable amounts of rubble and cultural fill (Figure 55). While no 

displacement of architecture was noted at these two sites, uprooting trees 

could easily alter walls as well as fill. Indirect impacts such as these may 

occur on more sites as time progressively weakens the base of burned trees 

located near sites. 

Artifacts were also impacted by the fire, primarily on the surface of 

severely burned sites. In areas of lesser burn, there was little visible damage. 

While some damage to artifacts was observed in the field, closer examination 

occurred during laboratory analysis of materials from the four excavated 

sites. Damage appeared to be confined to surface materials. 

Ceramics were commonly oxidized or carbonized by exposure to the 

flames. On some, a shiny black substance, probably a carbon residue from 

pitchy ponderosas, covered the surface. In a few cases, designs were obscured, 

making identification difficult (Figure 56). Most sherds could be readily 

identifiable, despite slight blackening. On some sherds, the fire had 

apparently repeated the original firing process, leaving brown and black fire 

clouds on the exterior or slightly altering the slip color . While most scorched 

sherds retained the original color of the paste, in a few cases the core 

underwent some color change. 

The heat may have also caused surface paint and slip to spall off some 

sherds, although it was difficult to distinguish heat spalling from the 

weathering effects of sun, rain, and cold. 

Burned culinary sherds from the surface of LA 16097 may have been 

rendered more friable by the La Mesa Fire. Although always coarse tempered, 

the utility sherds appeared to be far more crumbly than usual, with their 

exterior surfaces pitted; however, no prefire comparison based on weathering 

effects exists. 

Other surface materials were also affected. A glass bottle from 

LA 16112, an historic site on Escobas Mesa, appeared to be newly shattered. 

Surfaces were very shiny, and the edges were clean and sharp as if they had 

not been exposed to any weathering. Without knowledge of the artifact's 

prefire condition, it is impossible to definitely ascribe the damage to La Mesa. 

Some surface changes were more clearly attributable to the fire. On 
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FIGURE 55. Uprooted trees frequently left large mounds of disturbed soil and subsurface rock. At this site, the 
burned-out tree disrupted exterior rubble and site fill but did not appear to harm any walls. 
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FIGURE 56. Effects of the fire on ceramic artifacts. 
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both basalt and obsidian, surface residues were evident. Some aritfacts 

exhibited a dull black surface patina (Figure 57). On an obsidian projectile 

point found on Escobas Mesa, the residue was much more distinct on the face 

exposed during the fire. The black finish appeared most commonly on 

surface obsidian, less commonly on basalt. The patina may be a carbon 

residue or possibly an external effect related to heating the material. 

A somewhat different residue was observed on basalt flakes from 

LA 16097. Located in small cracks and in the corners of fractured areas, the 

black residue is shiny, smooth, and thick in appearance, much like tar, but 

brittle when scratched with a steel tool. Under magnification, the remains of 

bubbles can be seen (Figure 58). Again, this material may be a carbon residue 

caused by the burning of pitchy materials such as ponderosa needles. 

Identification of wear patterns was not hampered by either the blackening or 

the shiny residue. 

While fire will obviously destroy surface organic materials, in only one 

case were surface ecofacts definitely damaged by La Mesa. This occurred at 

LA 16081, an historic structure, probably a cabin constructed of logs and 

rough hewn planks. The foundations were clear log-like impressions in the 

ground with the nails still in apparent situ, spaced at intervals perpendicular 

to the impressions. Although destruction of the foundation logs may or may 

not be related to the La Mesa Fire, several charred planks observed outside 

the structure were clearly burned during the fire. No surface ecofacts were 

observed at any of the other sites, probably reflecting the fragility of organic 

remains such as bone when exposed to several hundred years of weathering. 

Subsurface Changes 

The excavation findings were basically consistent with the literature 

of fire and burning. On even the most severely burned site, LA 16097, the 

soil was not visibly altered beneath 5.0 cm. below present ground surface. 

Although the surface was totally blackened by charcoal and the ashy remains 

of burnt vegetation, below the 5.0 cm. level, there were no visible effects on 

soil color, artifacts, or architecture. On the more lightly burned sites, the fire 

caused even less visible impact on subsurface soils (see excavation report, 
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FIGURE 57. Close-up of an obsidian flake affected by the fire. 

FIGURE 58. Basalt flake exhibiting a shiny residue. 
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pages 61 to 99, for description of site fill). 

Little direct evidence exists about the La Mesa Fire's actual subsurface 

soil temperature, a matter of concern to heat-sensitive dating techniques such 

as archeomagnetism. However, most research on forest fires and soil 

temperatures indicates that soil is a poor transmitter of heat and that, while 

forest fires devastate surface vegetation, the heat is rarely sustained for long 

enough periods to significantly raise subsurface temperatures (De Bano and 

Rice 1970; Fenn, et al, 1976; Heyward 1938). Even when intense temperatures 

are recorded at the surface, the heat gradient drops off sharply within the 

first several inches. The texture of the soil has some impact on heat 

penetration as do surface fuels and soil moisture content. Soils with high clay 

or organic content are more resistant to heat penetration, while sandy soil 

transmits heat more readily and retains it longer. Moist soils tend to keep the 

soil temperature down as evaporation cools the heat to below 100 degrees 

Celsius. Both amount and type of surface fuels also exerts an influence as 

dense hardwoods such as oak produce a hotter coal bed and sustain high 

temperatures longer than softwoods such as pine. Campfires, using piled 

fuels, prolong the period of burning, thus causing greater penetration of heat 

in a very limited area. The more scattered fuels of forest fires burn quickly, 

causing very little change in soil temperatures (Fenn, et al, 1976). 

According to estimates made after the fire, the most intense surface 

heat created during La Mesa was probably not sustained for more than 10 

to 15 minutes. Even in the severely burned areas, soil temperatures within the 

top 2 inches were probably well below 100 degrees Celsius. Two conditions 

which may have caused greater penetration of heat into subsurface levels are 

the presence of smouldering logs on the surface and the burning of subsurface 

roots, both of which would prolong high temperatures. During the La Mesa 

Fire, these conditions probably occurred in only a few isolated areas, if at all. 

Fire damage to sites depends primarily on the site itself and how deeply 

stripped sites will be more greatly affected than highly mounded sites. In 

fact, on highly mounded sites, frequently the fire entirely skips the site rather 

than burning over the rocky top. It appears that surface materials, including 

architecture, will be the most greatly affected. If there is considerable 

vegetation or downed dead trees on the surface or if numerous subsurface 
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roots burn, creating prolonged campfire-like burns, somewhat deeper materials 

may be affected as well. One should remember, however, that the damage 

incurred on sites during the La Mesa Fire was to a large extent determined 

by the surrounding fuel loads, and both the intensity of fire and subsequent 

damage resulting from fire in other archeological areas may be quite 

different. 
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RECOMMENDATIONS FOR FUTURE ACTIONS DURING FOREST FIRES 

IN AREAS CONTAINING CULTURAL RESOURCES 

The following are recommendat ions for the mit igat ion of fire's adverse 

effects on cul tural resources and proposed actions for resource managers in 

fire management programs based on findings of the La Mesa study. 

1. Perhaps the most impor tan t function is to keep the lines of 

communicat ion open to all factions involved. 

2. Contingency plans should be established by area resource managers 

on what priori t ies they set for resources within their jur isdic t ion and 

what is considered permissible policy. Fur thermore , all personnel 

should be informed of that policy. In the event of wildf i re , fire bosses 

should be advised as to the area policy to avoid confusion and 

interference in fire fighting and the preservat ion of resources. 

Periodic symposiums should be held including interagency managers so 

that current policy is understood. 

3. Areas should establish and mainta in resource base maps showing 

exact site locations and provide copies to archeologists and fire bosses 

on fire lines. 

4. Under any circumstances in which cul tural resources are threatened 

by fire (either wildfire of controlled burns) , archeologists should be 

present to mit igate fire, fire suppression, or rehabi l i ta t ion impact on 

those resources. 

5. Pr ior i ty should be given to bulldozer line construct ion, as it is 

potential ly the most destruct ive of the fire control functions. Hand 

lines, helispots, fire camps, and mop-up areas should also be closely 

monitored. 

6. All archeologists serving on fire duty should have completed a 

cert if ied course on fire behavior and hold a current red card. They 

should also have knowledge in basic first aid and be competent in the 
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use of topographic maps. 

7. Each area or agency should see that interested archeologists have 

the opportunity to receive fire training and should form a well-trained 

core of archeologists from all available institutions and agencies to 

serve on a stand-by basis during the fire season. There are 27,000 

lightning or man-caused fires annually in the western states, so the 

need is there (Sanderson 1976). In the event that qualified persons are 

unavailable for duty, archeologists from neighboring areas or trained 

park personnel should be present during all fire suppression and 

rehabilitation activities. 

8. An archeological liaison officer(s) should coordinate all activities 

of line archeologists with fire bosses, especially when more than one 

agency is involved with the fire. 

9. Line archeologists should be briefed on their duty area and be 

certain what their function on the line is. They should contact the 

appropriate field boss at the beginning of each shift and make sure 

they know who he/she is and what their function is. Archeologists 

should follow fire line rules and stay with assigned crews. In most 

cases archeologists will not have had formal fire training and should 

rely on the knowledge of the crew chief in dangerous situations. If it 

is necessary to leave the line, the line official should be notified. 
§ 

10. Communication by all agencies and/or individuals in charge, with 

coordinating archeologist(s) should be maintained to provide for 

adequate line coverage during both the fire and rehabilitation. 

11. Special flagging and pin flags in some color other than the bright 

red and orange commonly used by fire crews should be used to mark 

sites, and everyone concerned with the fire should be aware of what 

that color means. During the La Mesa Fire, the use of flagging similar 

to that used by the Forest Service, during line construction sometimes 
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meant only initial avoidance of a site. Therefore, especially when 

heavy equipment is used, an archeologist should be present. 

12. Line archeologists should be equipped with standard safety 

equipment, including fire shirt, hard hat, goggles, leather gloves, 

vibram soled boots, fire shelter, headlamp, neck scarf, cotton 

underclothing, and a field notebook with the ten standard fire fighting 

orders. 

13. When feasible, archeologist should photograph fire suppression 

activities to record both damage and avoidance of sites and to provide 

photos for the fire record. 

Controlling the fire is the prime concern for the firefighters. Cultural 

resources may have to suffer surface impact from the fire, but little or no 

damage need result from fire suppression if archeologists are present during 

these activities. If there is no way to avoid a resource, the fire lines have 

priority, but damage can usually be averted. During the La Mesa Fire, Forest 

Service crews willingly cooperated in avoiding sites. On fire lines, some 

concessions may have to be made between the architectural part of a site and 

the trash which may extend some distance away. This is especially difficult 

at night when many of the fire lines are constructed. In the case of hand 

lines, this sort of avoidance seems more feasible than when dealing with 

equipment that can create a 12 foot disturbance with one cut. 

Removing high fuel content vegetation from the tops of sites or their 

periphery may be another solution to avoiding damage caused by fires. Sites 

frequently have trees and other plants growing on them in abundance, and if 

periodically cleared there would be little fuel to catch during a fire. 

Information on the impact of fire and fire suppression on cultural 

resources should be made available to fire training centers as part of their 

regular course of training so that fire fighters will be aware of the possible 

encounter with archeological and cultural resources. This information should 

also go to all agencies dealing with cultural resources so they know both the 

problems and possible solutions dealing with impact on sites during wildfires 
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and prescribed burns. 

While the La Mesa Fire study has made inroads into the effects of fire 

on surface and subsurface materials in the Bandelier area, particular problems 

may exist in different areas of the country. Prescribed burning may become 

a more common practice as a means of preventing large scale fires such as La 

Mesa. The study indicates a real need to develop specific guidelines in 

regards to cultural resources for key NPS areas, and general guidelines for 

fire management Servicewide. In this statement, only those elements which 

pertain to prescribed fires will be discussed. 

1. In the development of a fire management program, there is a real 

need to consider all sensitive cultural resources within those areas 

scheduled for prescribed burning. This can be accomplished by sample 

surveys, literature searches, assessments, or other mechanisms to 

formulate a baseline information source. With this information base, 

the resource manager then has a tool to make better decisions as to 

how his cultural resources might be affected. It would be good if 

those areas in which prescribed burning is being planned could 

establish and maintain cultural resource base maps showing exact site 

locations which could be used in planning prescribed fires or for any 

wildfire situation which might arise. Ideally, a complete inventory of 

cultural resources would be best, but lacking that, any information 

which could be derived would be useful. 

2. In instances where a structure or site within a prescribed fire area 

is listed in the National Register of Historic Places, a Section 106 

compliance procedure must be initiated prior to the prescribed fire. 

Care should also be taken so that discovery sites not listed in the 

National Register are also protected. 

3. During any fire, the four basic sources of damage to cultural 

resources are fire intensity, duration of heat, heat penetration into the 

soil, and use of fire suppression equipment. During prescribed 

burning, these four elements will be minimized; however, surface 
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impacts could be realized depending on type and amount of vegetation 

located on archeological sites. The four elements mentioned will be 

minimized due to fast moving, cooler fires which would be burning 

only the understory vegetation, with only minimal hand lines for 

control. Also, post-fire erosion could alter the surface of prehistoric 

sites, and this element will be minimized during any prescribed fire. 

Any use of heavy equipment and/or hand tools should be monitored 

to avoid direct impact on resources during the creation of fire lines or 

in mop-up operations. During the testing period for prescribed fires, 

two approaches which should be examined are: 1) the removal of 

vegetation from the tops of archeological sites and their periphery to 

lessen the damage caused by the fire, and 2) encircling specific sites 

with fire breaks. Above ground historic resources are particularly 

vulnerable to both prescribed fires and wild fires, and steps should be 

taken to provide for their security. Any surface wooden structures 

(such as log cabins, hogans, corrals, etc.) have the potential of being 

lost. During the tests for prescribed fires, one approach which could 

be pursued is wetting down wooden structures constructed for the test 

prior to burning to see if this is a preventative measure. 

4. Direct fire damage to artifacts appears to be mainly confined to 

those materials which are on the surface. Ceramics are most commonly 

oxidized or carbonized by exposure to the fire. Lithic materials 

(mainly basalt and obsidian) sometimes exhibit surface residues, and 

hydration factors can be affected. Surface pollen grains can be 

destroyed when temperatures are elevated above 300 degrees Farenheit. 

Further testing is needed on how to better preserve these and other 

surface materials. 

5. A controlled monitoring program is needed during the prescribed 

fire testing program to determine surface temperatures, heat 

penetration, how to treat various surface materials, and how to 

minimize impacts to cultural resources. Evaluation/research funding 

for these test situations needs to be included with the initial prescribed 

fire testing programs. Ideally, this should mainly be an interagency 
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supported program for all the land managing agencies (Nat ional Park 

Service, U.S. Forest Service, Bureau of Land Management , and Bureau 

of Indian Affairs) . 

Unt i l La Mesa, little a t tent ion was given to fire and fire suppression 

impact of cul tura l resources. Now that an ini t ia l try has been made, 

the positive presence of archeologists dur ing fires can be shown. 

Hopefully, s i tuat ions that were encountered dur ing the La Mesa Fire 

can and will be par t of a useful and ongoing program of research and 

policy for all those involved with fire and fire management . 
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APPENDIX A 
TREE-RING SAMPLES AND DATED FIRE SCARS ON 

E I G H T TREES FROM THE LA MESA FIRE AREA 

William J. Robinson 
Laboratory of Tree-Ring Research 

Univers i ty of Arizona 

Fifteen tree-ring samples from the excavations of LA 16097 and LA 16114 were sent to the Laboratory 
of Tree-Ring Research in Tuscon. Arizona. All samples were ponderosa pine. Only two samples from 
LA 16097 had datable rings (fig 1). The lab reported: "We saw no evidence that the 1977 fire damages 
in any way the tree-ring resources of the sites" (Robinson, 1978, personal communication). 

In January , 1978, eight cross sections of trees from the 1977 La Mesa 

Fire area were delivered to the Labora tory of Tree-Ring Research, the 

Univers i ty of Arizona - by the Nat ional Park Service, Southwest Region. 

The trees had been cut with a chainsaw, in thin, wedge-shaped cross 

sections, and coated with ei ther shellac or varnish. The coating was done 

presumably to retard cracking of the wood, but is not recommended in the 

future for two reasons. First, it is not an effective way to stop cracking as 

the wood dries and, second, laboratory surfacing for tree-ring analysis is done 

with belt sanders which clog badly from the varnish. 

General Observations 

All the samples submit ted are ponderosa pine (Pinus ponderosa). They 

were all approximately 200 years old when cut, which may reflect ei ther the 

age composition of the stands or the sampling techniques. The trees were cut 

in the summer of 1977 before growth had te rminated . The hear twood of all 

the trees had been badly invaded by insects. This damage tended to destroy 

some of the smaller fire scars and to obsure the da t ing of others. The 

invasion of insects appears to have taken place through the 1878 fire scar 

which was still only par t ia l ly healed in 1977 and was fur ther damaged by the 

1977 fire. 
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T a b l e I. Dates derived from LA 16097 Tree-Ring Samples. 

Site: La Mesa Fire Site. LA16097 
Accession Number A-435 

Dated March 7. 1978 

Provenience TRL Number Field Number Species Inside Date Outside date 

Broadside N. of BXM-S2 33 PP 1356p 1401+w 
Rm. 1, Stratum 3 

Broadside N. of BXM 47 PP 1347 1412 + w 
Rm. 1&2. Stratum 3 

p = pith ring present 
w = there is no way of estimating how far the last ring is from the true outside. 
+ = one or more rings may be missing near the end of the ring series whose presence or absence 
cannot be determined because the specimen does not extend far enough to provide an adequate 
check. 

Fire Scars 

All trees exhibited multiple fire scars. The individual low was four 

scars and the high was eleven. In general, the Burnt Mesa samples had the 

fewest (range 4-6) and LA16109 the higest number of scars (range 7-11). A 

total of 18 years evidenced scars; 11 of which were seen on more than one 

tree. A number of the scars detected on only a single tree are either small or 

of such a nature that trauma other than fire may have been the cause. Fire 

years that show up on half or more of the trees are as follows; 1797, 1806, 

1822, 1842, 1870, 1878, and 1893. This appears to be a rough frequency of 

about every twenty years, although the range is from eight to twenty-eight 

years. The near cessation of fire scars after 1900 is something of a mystery 

as it seems too early for effective fire control on the Pajarito Plateau. Table 

2 summarizes the fire scar information. 
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YEAR 

1797 
1798 
1801 
1806 
1814 
1822 
1830 
1833 
1842 
1845 
1847 
1858 
1870 
1878 
1883 
1893 
1900 
1919 

# TREES 

5 
1 
1 
5 
3 
6 
1 

, 1 
' 5 
1 
2 
3 
4 
6 
2 
4 
1 
1 

% 

62.5 

62.5 
37.5 
75 

62.5 

25 
37.5 
50 
75 
25 
50 

Notes on Individual Samples 

1. Sample Burnt Mesa 1 (Ponderosa pine) 

Inclusive Dates: 1774p - 1977B incomplete 

Fire Scars: 1797 (middle of growth ring); 1806; 1822; 1900 

Notes: One scar not placed to year between 1806 and 1822. 

Scar at 1900 may be due to other trauma. 

2. Sample Burnt Mesa 2 (Ponderosa pine). 

Inclusive dates: 1770p - 1977B incomplete 

Fire Scars: 1797 ( middle of growth ring); 1806; 1847; 1858. 

Notes: Scar at 1858 may be due to other trauma. 
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3. Sample Burnt Mesa 3 (Ponderosa pine) 

Inclusive dates: 1774p - 1977B incomplete 

Fire Scars: 1806; 1814 (near end of growth rings); 1822; 1842; 1870; 

1878. 

Notes: One scar not placed to year after 1878. 

4. Sample 0074-1 (Ponderosa pine) 

Inclusive Dates: 1768p - 1977B incomplete. 

Fire Scars: 1797 ( middle of the growth ring); 1822 (end of the growth 

ring); 1833; 1842; 1847; 1858; 1870; 1878; 1883; 1893; 1919. 

Notes: Scar at 1919 may not be due to fire. 

5. Sample 0074-2 (Ponderosa pine). 

Inclusive Dates: 1780p - 1977B incomplete. 

Fire Scars: 1797 (middle of growth rings); 1806; 1814 (end of growth 

ring); 1822; 1842; 1870; 1878; 1893. 

Notes: None. 

6. Sample 0074-3 (Ponderosa pine). 

Inclusive Dates: 1767p -1977B incomplete 

Fire Scars: 1798 ( end of growth ring); 1822; 1830; 1842; 1878; 1883 

(beginning of growth ring); 1893. 

Notes: Scar at 1830 is quest ionable. 

7. Sample B4A (ponderosa Pine). 

Inclusive dates: 1774 - 1977B incomplete 

Fire Scars: 1806; 1814 (near end of growth ring); 1822; 1870; 1878. 

Notes: There are two more scars after 1878 that are not placed to year 

because da t ing is obscured by beetle damage. 

8. Sample E6A (Ponderosa pine) 

Inclusive dates: 1773p - 1977B incomplete 

Fire Scars: 1797 (middle of growth ring); 1801; 1842; 1845; 1858; 1878; 

1893. 
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Notes: The scars at 1801 and 1845 are extremely small. There is 

damage (split t ing of ring structure) at 1952, 1959, 1968, 1971. These do not 

appear to be fire scars, but the cause is unknown. 
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APPENDIX B 
ETHNOBOTANICAL CONSEQUENCES OF THE LA MESA FIRE, 

BANDELIER NATIONAL MONUMENT 

Richard I. Ford 
Museum of Anthropology 
University of Michigan 

Fire has been an important ecological process since time immemorial. 

However, since its fury and unpredictability can cause grave damage to life 

and property, efforts have been taken to control it and even to eliminate it 

as a natural force. Many archaeological sites were undoubtedly overrun by 

fire more than once after abandonment. But most of these events occured 

before scientists had an opportunity to observe their efforts, and because of 

the suppression of fire, even to acknowledge their potential impact. As 

unfortunate as the La Mesa fire was, its aftermath does enable a detailed 

examination in order to learn about damage to archaeological resources and 

to determine cultural resource management procedures for the future. 

Following the La Mesa fire, field observation was undertaken by the 

National Park Service to select sites for excavation as part of a controlled 

study. A significant aspect of the research procedure was the collection of 

a one liter soil sample from each potentially important prehistoric cultural 

feature. These were submitted to water separation treatment (flotation) and 

the retrieved materials were sent to the Ethnobotanical Laboratory for 

analysis. 

All samples were separated in the Laboratory by means of low power 

magnification (7-15x) into two general categories—carbonized and non-

carbonized. The non-carbonized material was subdivided into plant parts, 

stones, and dirt. The carbonized material was examined to determine the 

degree of burning. This often necessitated cross sectioning specimens in order 

to assess their degree of combination. Pieces which were only scorched were 

recombined with other recent material and labeled as "contamination," an 

appellation given to forest litter and other detritus of modern origin in 

prehistoric flotation samples. This material was weighed and identified 

(Table 1). 

The "archaeological" plant remains were defined as those which were 
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thoroughly burned in a reduct ion atmosphere, the envi ronment of 

carbonizat ion. They were weighed, ident i f ied as far as possible, i.e., pieces 

larger than 3mm in one dimension, and assessed as to their temporal position, 

e.g., prehistoric or the La Mesa fire. 

Three questions are pr imary for evaluat ing the results from the La 

Mesa fire: 

1. Is it possible to dist inguish archeological from recently 

burned plant mater ial? 

2. Did the La mesa fire do fur ther damage to prehis tor ic 

plant remains? 

3. What procedures should be recommended to assist recognizing 

fire damage to archaeological sites and plant remains in the 

future? 

Recognition of Archaeological Plant Remains 

Despite selecting relatively shallow sites that had obviously suffered 

extremely intense heat and burn ing , nevertheless in most instances the 

archaeological plant remains were readily dis t inguishable. The single 

exception was FS-102 from LA 16114. Ini t ia l ly , site 0087, FS45, 48 and 51 

from LA16097, appeared to be contaminated by the La Mesa fire but further 

analysis demonstrated that they were not ( see Table 1). 

The condit ion of the charcoal and the species composition were cri t ical 

to the recognition of archaeological plant remains. The archaeological 

charcoal was thoroughly carbonized and no textural or color differences were 

evident . Fur the rmore , the archaeological charcoal was more friable than was 

the more recent mater ia l . 

The recent charcoal , by way of contrast , was harder and varied in 

degree of combustion even within a single specimen. These general izat ions 

applied to every sample except FS-102. 

The plant remains from FS-102 included uniformly charred nuts, 

needles, bark, and wood. And al though ponderosa pine nuts have not been 

reported from archaeological contexts, even e l iminat ing them and perhaps the 

needles still did not resolve the problem posed by the bark and charcoal . The 
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condition of these categories suggested an archaeological origin, but the 

evidence was not conclusive. 

The three problematical samples from LA16097 were quest ionable 

because of the presence of charred ponderosa wood in FS-45 and 48 and the 

limited size of the FS-51 sample. However , the combinat ion of texture and 

the presence of pinyon charcoal , a tree type not found growing within close 

proximity of the site provided a means for separa t ing the wood and 

evaluat ing the archaeological evidence. 

La Mesa Fire Damage to Prehistoric Plant Remains 

In order to evaluate potent ial damage to archaeological remains by fire, 

the l i t ter excavated on each site was thoroughly examined. With the exception 

of FS-102, the l i t ter was not burned in a complete reduct ion atmosphere. 

Mostly it was scorched or burned on a single surface. 

With this evidence providing a comparat ive base, the archaeological 

plants were determined not to have been damaged by the fire. Even though 

masonry blocks on the surface spalled and appeared to have "exploded", the 

fire was not hot enough below the uppermost l i t ter to do heat damage to 

prehis tor ic plant evidence. 

Recommendations for Evaluating Fire Damage 

Since post-occupational fires were probably more commonplace than 

has been recognized or acknowledged by archaeologists , both field and 

laboratory procedures should include techniques that will discover such events. 

In the field, the consition of the masonry should be noted and a more detai led 

recording of contemporary , on-site vegetation should be noted. In the 

laboratory the condit ion of the plant remains must be observed in the course 

of analysis. 

The na ture of non-plant , par t icu la r ly l i thic remains, is an obvious 

indicator of past fire damage. Spalled masonry blocks and pot-marked l i thic 

ar t i facts and debitage may be a t t r ibu ted to fire, and the l ikelihood of such 

an event should be reported to all cooperat ing specialists. 
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It has become s tandard pract ice to record the vegetation in the 

immediate vicinity of a site, but often this informat ion is insuff icient for 

assessing fire damage. The vegetation growing directly on the site or close 

enough to contr ibute cover l i t ter to the site must be listed. This list enables 

a comparison of the archaeological plants with the modern, l i t ter generat ing 

species. If the prehistoric evidence includes plants not found on the site 

today, then modern contaminat ion is less likely. Life zone designation is not 

useful for this purpose. 

Possible contaminat ion of archaeological samples by recently burn t 

plant remains can be recognized if the texture of the charcoal is noted by 

laboratory personnel. Deeply buried specimens can serve as a control for 

evaluat ing surficial prehistoric samples with a greater possibility of 

admixture . If the hardness of the samples is more or less similar, then fire 

damage is not likely. 

Conclusion 

Fire is a possible source of damage to archaeological plant resources, 

but it can be recognized if the laboratory specialists and field archaeologists 

are in communication. . In the controlled exper iment provided by the La Mesa 

fire, it has been determined that bur ing did vir tual ly no damage to the 

archaeological plant remains. Moreover, with the exception of one sample, the 

burned contaminat ion could be separated from the prehis tor ic plant evidence. 

Several field and laboratory procedures should be followed for the detection 

of post -abandonment damage to the archaeological record by fires of the past. 

These findings, as pre l iminary as they are, suggest that fire has not been an 

impor tant source of damage or destruct ion to buried archaeological plant 

remains. 
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T a b l e I. Analysis of Flotation Samples from the La Mesa Fire, Bandelier National Monument. 
New Mexico. 
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APPENDIX C 

POLLEN ANALYSIS OF THREE SITES 

IN THE LA MESA STUDY AREA 

Linda J. Scott 

Palynological Analysts 

Montrose, Colorado 

In June of 1977 an intense forest fire took place in Bandelier National 

Monument and on adjacent United States Forest Service and ERDA lands, 

burning approximately 15,270 acres. A significant number of archeological 

sites were differentially affected by the fire, and the La Mesa Fire Study was 

initiated by the National Park service to determine the various effects of fire 

on archaeological sites and materials. 

Pollen analysis of three sites in Bandelier National Monument was 

undertaken in conjunction with the La Mesa Fire study. The primary purpose 

of this analysis was to determine the effects of this fire on the preservation 

of pollen, both on the surface and in sub-surface deposits. The pollen samples 

submitted for analysis included one surface sample, several stratigraphic sub

surface samples, and several feature samples from three sites excavated. 

The sites sampled for pollen analysis included LA 16097, LA 16114, and 

LA 16109. All are mesa top sites and are located on Burnt Mesa (LA 16097) 

and Escobas Mesa (LA 16114 and LA 16109). Fire intensity varied from site 

to site with site LA 16097 displaying extreme fire damage to include charring 

and spalling of building blocks and discoloration of artifacts. LA 16114 is 

located in an area of intense ground fire, which left the site itself moderately 

to severely burned. Site LA 16109 was only lightly to moderately burned in 

a ground fire ( Diane Traylor, personal communication, January 6, 1978). 

Methodology 

The extraction of the pollen from the soil samples presented some difficult 

problems in that all samples contained charcoal in moderate to abundant 

amounts. The presence of the charcoal necessitated some special treatments 

to ready the material for microscopic analysis. The extraction process was 
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based on a flotation process, which separates the organic remains ( including 

pollen) from the inorganic particles. These samples (approximately 50 cc 

each) were first subjected to a 5% hot KOH t rea tment , which helped el iminate 

most of the burned organic fraction of the sample. After neut ra l iz ing the 

sample by rinsing in distilled water, 10% Hcl was added to rid the sample of 

all calcareous deposits. Flotat ion, using zinc bromide, concentrated the 

organic portion of the sample, including the pollen and remaining charcoal. 

Ni t r ic acid and potassium chlorate were used in a 1:1 solution to rid the 

sample of most of the remaining charcoal . This procedure was followed by 

an HF t rea tment to clear the sample of any fine clay part icles remaining and 

an acetolysis t rea tment to further reduce the organic fraction of the sample. 

Microscope slides were made using basic fuschin in glycerine jelly and were 

analyzed at 430x under a microscope. The pollen in most of the samples was 

either in poor condit ion, or not present in suff icient quant i ty to yield even 

100 pollen grains from the sample. 

Discussion 

The pr imary purpose of this pollen study is to determine what, if any, 

effect the La Mesa Fire had on the preservat ion of pollen grains in areas of 

varying fire intensi ty wi thin the La Mesa Fire study area. In conjunction 

with archaeological investigation of three sites, pollen samples were taken at 

depths varying from the surface to 60-75 cm below present ground surface 

(Tables 1 and 2). The sub-surface pollen samples were provided by sampling 

several archeological features, inc luding hear ths , bins, and a floor, as well as 

taking a s t ra t igraphic column. Secondary to this aspect of the study was the 

at tempt to gather envi ronmenta l and /o r economic data from the pollen record 

to assist in in terpre t ing the prehis tor ic occupat ions of the area. 

Before examining the effects of this fire on the pollen record, both surface 

and sub-surface, a history of the fire frequency of the area should be 

reviewed. The La mesa Fire was originally sighted on June 16, 1977 and 

declared controlled on June 23, 1977. Dur ing this period of time, it is 

estimated that the fire consumed 15,270 acres of forested land. The line 

intensit ies of the fire have been est imated to range between 50 and 1800 BTU 

ft/sec. (Foxx and Potter 1978:51-53). Foxx and Potter (1978:36-38) present an 
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Table I. Provenience of Pollen Samples from Site LA 16097. Fire damage: Extreme. 

FS# Provenience 

25 

3LA 

31B 

39 

40 

41 

48 

50 

Loom 1. Bin along west wall 
. Floor. 30 cm below pgs. 

Room 1. hearth #1 , Interior 
. Bottom. 38-40 cm below pgs. 

Room 1. Hearth # 1 . Soil from 
Sherd Interior. 35 cm below 
Pgs-

Room 1. Strat. Column 1. 
Surface 

Room 1. Strat. Column 2, 
8 cm below pgs. 

Room 1. Strat. Column 3, 
27 cm below pgs. 

Broadside north of Room 2, 
Stratum 4, Possible Hearth, 
60-75 cm below pgs. 

Room 1, Hearth #2. Floor. 
40 cm below pgs. 

Charcoal/KCIO + HN0 
Treatment 

Abundant 
Yes 

Abundant 
Yes 

Abundant 
Yes 

Abundant 
Yes 

Abundant 
Yes 

Moderate 
Yes 

Abundant 
Yes 

Ashy 
No 

Condition of Pollen 

Pollen present, but in very poor 
state of preservation. Not counted 
due to obsurring by charcoal and 
poor condition of pollen. 

100 pollen grains counted, moderate 
preservation. 

One poorly preserved pollen grain 
observed on microscope slide. 

Lots of pollen present in very good 
condition, 200 pollen grains counted. 

Eight pollen grains observed on 
microscope slide, moderate 
preservation. 

Six pollen grains observed on 
microscope slide, moderate 
preservation. 

Large particles of burned organic 
matter on microscope slide, pollen 
possibly charred (appear same color 
as burned organic matter). 

Lots of unburned organic matter 
present. 31 pollen grains observed 
(84% Pinus). 

excellent discussion of fire frequency which will only be summarized here. 

Prior to the arrival of white man, pine forests in the southwest burned 

approximately every 3 to 10 years (Cooper 1961). Weaver (1951) noted 

intervals of 5 to 12 years in his examination of fire-scarred stumps in 

Arizona. Fire-scarred trees in the La Mesa area were examined and reported 

to show an average fire frequency of approximately 18 years. However, when 

samples with known fire dates prior to 1900 were examined, this frequency 

drops to 13.7 or approximately 14 years ( Foxx and Potter 1978:37-38). 

Robinson (1978:1) noted fire frequency in samples submitted from the La 

Mesa Fire Study area to be approximately 20 years, although there was a 

range of variability between 8 and 28 years. These past fires may also have 
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FS# Provenience 

LA 16109 

8 Room 1, Strat. 2, 
10 cm below pgs. 

9 Room 1, Strat. 3. 
30 cm below pgs. 

16 Room 1, Strat. 4. 
35-40 cm below pgs. 

LA 16114 

118 Room 1. Strat. 2. 
10 cm below pgs. 

125 Room 1, Strat. 3, 
34 cm below pgs. 

131 Room 1. Bin 1. Strat. 3, 
50 cm below pgs. 

133 Room 1. Bin 2. Strat. 3. 
40 cm below pgs. 

134 Room 1. Floor. Under po 
46 cm below pgs 

Charcoal/KCIO +HN0 
Treatment 

Abundant 
Yes 

Moderate 
Yes 

Moderate 
Yes 

Abundant 
Yes 

Moderate 
Yes 

Abundant 
Yes 

Moderate 
Yes 

Abundant 
Yes 

Condition of Pollen 

Pollen moderately well preserved. 100 pollen 
grains counted. 

Two pollen grains noted on microscope slide. 
Poorly preserved. 

Five pollen grains noted on microscope slide, 
moderate preservation. 

Four pollen grains noted on microscope slide, 
moderate preservation. 

Seven pollen grains noted on microscope 
slide, moderate to good preservation. 

One pollen grain noted on microscope slide, 
moderate preservation. 

Two pollen grains noted on microscope slide, 
poor preservation. 

Several pollen grains noted, slide was not 
counted due to abundance of very fine clay 
particles and undissolved charcoal, 
moderate to poor pollen preservation. 

had an impact on pollen preservation, and certainly contributed to the amount 

of charcoal present throughout the soil. It is improbable, though, that they 

had as great an effect on the preservation of the pollen as did the holocaustic 

La Mesa fire. The primary reason for this is that during the past 60 years 

fire suppression has changed the composition of the ponderosa forests in the 

area. Early forests were more open and unencumbered by underbrush. Most 

fires crept along the ground, reducing pine needle accumulations, diseased and 

young trees, and only occasionally igniting the treetops. The present fuel load 

accumulated in the forests, however, has changed the complexion of the forest 

fires, making possible wildfires that burn at much higher temperatures and 

cause considerably more damage (Foxx and Potter 1978:21-23). 
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Effect of the La Mesa Fire on Pollen 

Sixteen pollen samples were submitted for analysis from three archeological 

sites. Analysis of these samples revealed that three samples contained 

sufficient pollen for a complete analysis (Figure 1). The remaining pollen 

samples were examined to ascertain what types of pollen were present and the 

general state of preservation of those pollen grains. This information is 

presented in Table 3. Table 4 correlates scientific and common names of the 

pollen types observed in this study. 

As a control, a surface sample was taken in an area of extreme fire 

damage on Burnt Mesa at Site LA 16097. It was expected that little pollen 

would survive the fire, and quite possibly that the remaining pollen grains, 

if any, would be in a very poor state of preservation. The examination of the 

surface sample, however, yielded abundant pollen in a very good state of 

preservation. This is most probably due to the fact that the pollen samples 

were not collected until October 6, nearly four months after the fire. This 

would be ample time for complete contamination of the area by pollen blown 

in from other areas, as well as new pollen deposition by plants in the area. 

Foxx and Potter (1978:77-78) noted that several plants were flowering during 

field observation in October, including Allium, Castilleja, Lupinus, 

Commelina, and several grasses. Ramaley (1927:278) notes that pine pollinates 

in late spring or early summer in the Rocky Mountains, thus it is also possible 

that late local pollen from unburned trees also contributed to the pollen rain 

prior to sampling in October. No burned pollen grains were noted, so it is 

impossible to ascertain whether or not any pollen survived the fire on the 

ground surface from microscopic analysis of the pollen grains. 

The major pollen component of the surface sample was Pinus with 84% of 

the total pollen. Quercus was the next most numerous pollen type noted. 

Small amounts of Juniperus, Ambrosia, Artemisia, Compositae, Cheno-ams, 

Eriogonum, Euphorbia, and traces of Sarcobatus, Ephedra, and Graminae were 

also noted int he sample. It is entirely possible that the pollen contained int 

he sample representative of the above-mentioned plants was all deposited after 

the La Mesa fire and prior to the field collection of the sample. 
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Table IV. Scientific and Common Plant Names. 

Scientific Name Common Name 

ARBOREAL POLLEN 
Alnus Alder 
Juniperus Jun ipe r 
Picea Spruce 
Pinus Pine 
Pseudotsuga Douglas fir 
Quercus Oak 

NON-ARBOREAL POLLEN 
Allium Wild onion 
Ambrosia Ragweed 
Artemisa Sagebrush 
Compositae Composite family 
Cheno-ams Chenopod and Amaran th families 
Sarcobatus Greasewood 
Cleome Beeweed 
Ephedra nevadensis Mormon tea 
Eriogonum Umbre l la p lant 
Euphorbia Spurge 
Graminae Grass family 
Physalis Ground cherry 
Sphaeralcea Globe mallow 

The remaining two pollen samples yielding countable pollen are FS# 31A, represent ing 

a hear th located approximate ly 38-40 cm below present ground surface at site LA 16097; and 

FS # 8 from site LA 16109, which was taken in a s t ra t ig raphic column at 10 cm below 

present ground surface. The hear th sample does not seem to have been affected by the fire, 

as the pollen preservat ion is moderately good and the percentage of poorly preserved pollen 

is 13%. This is not unusual for sub-surface deposits in the southwest where na tu ra l 

destruct ion and deter iora t ion of the pollen grains takes its toll. The pollen record at this 

site is dominated by Pinus, a l though not as heavi ly as at the surface. It also contains 

evidence of Quercus, Juniperus, and a small amount of Alnus. The non-arboreal or 
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herbaceous pollen noted in this sample are Ambrosia, Artemisia, Compositae, Allium, Cheno-

ams, Sarcobatus, and Graminae . The site was reported as t ransi t ion pinyon-juniper and 

ponderosa by the archaeolgoical field crew. 

Site LA 16109, with moderate fire damage at ground level, produced a single sample with 

sufficient pollen for analysis. This sample (FS# 8) was taken at a depth of 10 cm and 

produced sufficient pollen to sustain a 100-grain pollen count. The pollen was moderately 

well preserved with poorly preserved fraction of the sample represent ing 12% of the total 

pollen. This is very similar to that of the previous sample, and again, reflects na tura l 

deter iorat ion of the pollen in the soil. It is unlikely that the La Mesa fire destroyed pollen 

in thbis sample since the pollen observed is representat ive of many of the elements of the 

environment . The pollen present in this sample consists of Pinus with moderate amounts 

of Juniperus and Compositae, and smaller amounts of Ambrosia, Artemisia, Allum, Cheno-

ams, Graminae , Physalis, Picea, and Pseudotsuga. The Pinus pollen in this sample is not as 

dominant as that observed in the surface sample. Dur ing the archaeological field survey, 

the vegetation at this site was recorded as a t ransi t ion between pinyon-juniper and 

ponderosa forest. This appears to be reflected in the pollen record, as well as a complment 

of smaller undergrowth present in fairly large amounts . 

Although complete pollen counts were not possible from most of the samples submit ted 

for analysis, the condit ion of the pollen observed was noted, as well as the total number of 

pollen grains observed, where possible. Site LA 16097, exhibi t ing extreme fire damage, 

contains countable pollen at the surface ( probably due to contaminat ion after the fire), and 

at 38-40 centimeters below present groung surface. The lat ter sample was taken in a hear th 

and was counted to a level of 100 pollen grains , which were in moderately good state of 

preservat ion. The pollen data from other samples analyzed are represented in Table 3. This 

table provides a summary of all pollen types observed and their numbers , as well as the 

condition of the pollen grains and depth below present ground surface. There appears to 

be little correlat ion between depth of sample and number or condit ion of the pollen grains 

observed. It is highly probable, therefore, tha t none of these samples from a depth of 8 to 

75 centimeters were suff iciently impacted by the heat of the fire to destroy the pollen. The 

surface sample appears to have been the only sample to suffer the destruct ion of pollen by 

this fire, al though the evidence is inconclusive. Brown and Davis (1973:181-182) note that 

ignit ion of wood takes place at approximately 427 to 482 degrees centegrade and that 

f i rebrand burns with a surface t empera ture of 648 degrees centegrade or below. Given the 

intensi ty of the La Mesa fire, these figures are probably conservative in est imating the 
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ground temperature of the fire in areas displaying extreme fire damage. They are 

sufficient, however, to note that all surface pollen was almost certainly destroyed, since 

pollen is only noted to survive temperatures of 300 degrees centigrade. The pollen contained 

in the surface sample, therefore, is probably indicative of post-fire summer and fall 

pollination. It appears, then, that the surface pollen under most modern intense fire 

conditions is likely to be destroyed. Although it is known that intense fire can burn soil 

to a depth of severl centimeters, it does not appear that sub-surface pollen depositions 

sampled in this study have been affected by even the most intense ground fires. 

Evidence of Environment and Subsistence 

^The surface sample from site LA 16097 provides some information concerning the 

environment as it is represented in the pollen record. Presumably, the pollen represented 

in this sample was deposited after the fire, between mid-June and early October. The high 

frequency of Pinus pollen in this sample (84%) is compatible with the notation by the 

archeological survey statement that this area is a transition between pinyon-juniper and 

ponderosa forests. One might expect more Juniperus pollen to be present in the pollen 

record, however, noting the short period of time for deposition of the pollen grains, it is 

quite probable that there was little or no Juniperus pollinating the area. Quercus pollen is 

represented in moderate amounts in the sample. Pollen representative of small shrubs, 

weedy plants, and grasses are also present in fairly small amounts in this sample, probably 

indicating initial revegetation with some understory plants. 

The hearth and stratigraphic sample yielding pollen counts are also from areas described 

as transition from pinyon-juniper to ponderosa areas. They differ from the surface sample 

primarily in their decreased amounts of Pinus pollen, and consequent increases in other 

species of pollen. Both samples contain pollen indicative of understory shrubs and plants. 

It is unknown whether the stratigraphic sample bears any cultural affiliation, or whether 

it may be from a fairly recent time. Modern fire management allows the accumulation of 

large amounts of vegetational debris on the forest floors, making it possible to build layers 

of soil relatively quickly. If this sample is representative of a time period following the 

institution of fire protection policies in the area, the increased amounts of pollen from 

understory and weedy plants may be ascribed to the changing nature of the forest through 

forest management policies. 

The hearth sample, on the other hand, also contains a fairly large amount of pollen 
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representing weedy plants. This may be due, at least in part, to the impact of the occupants 

of the site on the environment in which they lived, or may represent a more selective 

deposition of pollen in the hearth area due to cultural activities. There is little evidence 

of commonly identified "economically important plants" in the hearth sample. There does 

not appear to be any direct evidence of the cooking of any plant foods in the pollen from 

this hearth. Some potentially important economic plants within the culture of the occupants 

of these sites can be identified by pollen type, although without more conclusive pollen 

evidence, no statements regarding their use can be made. It is possible, however, that some 

of the following plant types were exploited as food items by the occupants of these sites : 

juniperus, Pinyon Pine, Allium, Chenopodium, Ameranthus, Cleome, Graminae (seeds), 

Physalis, Sphaeralcea. Foxx and Potter note (1978:82) that Allium and Physalis, both 

observed in abundance within the La Mesa fire area, have also been recorded as part of 

the forage plants of the Indians of the Southwest. Other edible plants occuring within the 

La Mesa fire study area, as noted in August and September 1977 (Foxx and Potter 1978:196) 

are Ameranthus, Chenopodium, and Thelesperma (a composite). It is interesting to note that 

there is no evidence of cultigens in the pollen record from any of these sites. 

Summary and Conclusions 

The results of this study on the effect of fire on the preservation of pollen are somewhat 

inconclusive. However, there is a suggestion that moderately high intensity fires in forests 

of high fuel loading do have a detrimental effect on the preservation of surface pollen. 

There is also a suggestion that sub-surface pollen elements apparently are not affected by 

fire. Further study of this phemonenon needs to be considered to provide conclusive data. 

One approach which may be taken to facilitate this type of research would be to obtain 

surface pollen samples from several different locations with differing fire intensities as soon 

as it is physically possible to enter the area after the fire. If two samples were collected 

from each of three or four areas of differeing fire intensities, it might be possible to 

correlate pollen preservation/destruction with ground conditions in the fire area. For 

comparative purposes, surface samples should also be taken from ecologically similar, non-

burn areas. Secondly, a stratigraphic column taken from the fill of several archeological 

sites, again varying in fire intensity, should be taken at 5 centimeter intervals. If drastic 

preservation differences are noted between certain levels, it would be possible to define the 

depth to which pollen was destroyed in correlation with the physical evidence of fire on 
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the surface. Since there was no conclusive evidence of destruction of pollen by fire in sub

surface samples in this study, future sampling to a depth of 15 or 20 centimeters would 

probably be sufficient to obtain data concerning the preservation or destruction of pollen. 

Again, for comparative purposes, samples should be taken from a non-burn archaeological 

site at 5 centimeter intervals. 

Little environmental or economic data were gathered from the pollen samples in this 

study due primarily to lack of pollen evidence. Three samples did yield sufficient pollen 

for analysis and provided slightly different pollen frequencies from the surface and sub

surface levels sampled. The surface yielded considerably higher quantities of Pinus pollen, 

probably indicating that some Pinus was still pollinating after the fire. The sub-surface 

samples, on the other hand, contained more of a mixture of pollen types, altholugh they, too, 

were dominated by Pinus pollen, as one would expect in a transition pinyon-juniper and 

ponderosa zone. All three samples contained various amounts of pollen from understory and 

weedy plants. No conclusive evidence was observed in any of the culturally affiliated 

samples to confirm the use of any plants as food or economically important items to the 

inhabitants of these sites. 
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APPENDIX D 

ANALYSIS OF SOILS 

FROM SITES IN THE LA MESA FIRE AREA 

University of Arizona 

Soil and Water Test Laboratory 

Tucson, Arizona 

Bulk soil samples were collected from the surface and each stratum of 

sites excavated during the La Mesa fire study. Although a summary report 

was not received, the results of the analysis are presented here with a few 

interpretive notes (Tables 1 through 9). 

The tests were conducted at the Soil and Water Test lab, University of 

Arizona, Tucson. The soil analyses included chemical content, x-ray 

diffraction, 1:5 soil extraction and mineral content tests. 

General comments on the test results as related in a telephone 

conversation with the laboratory are as follows: The percentage of nitrogen 

is higher in surface samples from the burn than from equivalent control 

samples except for sample 5869 and 5870 from the surface of LA 16097. This 

site shows the same Nitrogen count as the surface control sample. Since the 

entire area around LA 16097 was severely burned, there was no true control 

area to test. Subsurface soils from the burn show significantly lower nitrogen 

than surface control samples. 

Ion exchange and organic content may not reflect changes due to 

burning. The salt content is higher in the burned soils as opposed to the 

control soils. Buring residues (needles, plants) contribute to higher organic 

and salt content in the samples because in most collection procedures this 

material ordinarily would be cleared from the site before the soils are 

sampled. 

The control samples from this analysis contained more silt than the 

burned samples. Likewise, the control samples from LA 16114 contained a 

higher clay content than the burned samples. 

In addition to this analysis, a soil nutrient study was conducted for 

Bandelier National Monument by D. Edward Freeman of UTEP, and the 

results of his work were presented at a fire symposium in October 1981. 
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Information on the effects of fire on cul tura l and biological resources can be 

found in a forthcoming report from the Los Alamos Scientific Laboratory . 

T a b l e I. Control Samples: soil composition 

Sample Substance Lab PPM TOTAL TOTAL % % % % 
ID Sampled # KJN P ppm K ppm Sand Silt Clay O.M 

Meadow West soil 7815- 1310 125 4020 13.7 74.3 12.0 2.47 
of LA 16109 1020 

Bottom of soil 1021 710 80 4870 25.5 60.2 14.3 1.69 
Escobas Mesa 
Catline (near LA 16114) 

ppm = parts per million 

T a b l e I I . Control Samples; 1:5 Soil Extract 

Lab EC Solu pH Ca Mg Na CI S04 HC03 C03 F N* B SAR 
* xlO Salts [ M I L L I G R A M S P E R L I T E R (MG/1)' ] 

(PPmi 

7815- 0.13 71 6.9 11 1.4 2.8 2 5 49 0 .02 1.8 - .21 
1020 

1021 0.09 70 7.1 11 IS 3.4 2 3 49 0 .04 1.15 - .26 

* MG/1 is approximately equal to ppm 
* Analyzed as Nitrate 
* Sodium Absorbtion Ratio = SAR 
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Table III. Control Samples: Exchangable Cations. 

L a b # K N a M g C a C E C 

7815 -
1020 0.64 0.05 1.13 6.0 7.29 

1021 0.6 0.07 1.34 5.0 6.42 

Table IV. Percentage of sand (total). 

Lab # 1mm o.5mm 0.25mm 0.1mm 0.05mm 

7815-
1020 4.77 10.36 25.13 26.50 33.24 

1021 10.78 26.06 23.97 17.70 21.49 

Table V. Control Samples: X-Ray Diffraction Results. 

Lab# size Mt Mi Vm Chi K Inter. 

7815-
1020 <2um 4 3 2 0 3 0 

1021 <2um 3 2 0 0 3 0 

Mt = Montmorillonite 5 = Dominant 
Mi = Mica 4 = Large Amount 
Vm = Vermiculite 3 = Medium Amount 
Chi = Chlorite 2 = Small Amount 
K = Kaolin 1 = Trace Amount 
Inter = Interstratified 0 = Looked for but not detected 
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Provenience 

LA 16109 
Stratum 2 

LA 16109 
Stratum 3 

LA 16109 
Stratum 4 

LA 16097 
Surface. 50m. 
N. of Site 

LA 16097 
2-4 cm. Below 
Surface, 50 m. 
N. of site 

LA 16097 
Surface. 
Rms 1 and 2 

LA 16097 
Interior, Rm 1 and 
1-3 cm below 
surface 

LA 16097 
Rm 1, Stratum 3 

LA 16097 
Rm 1, 10 cm 
above floor 

LA 16114 
Rm 2, Stratum 1, 
Surface 

LA 16114 
Rm 1, Strtaum 2 

Lab # 

7715-
5864 

5865 

5866 

5867 

5868 

5869 

2 

5870 

5871 

5872 

5873 

5874 

Mt 

3 

3 

3 

2 

3 

4 

4 

4 

1 

3 

1 

Mi 

3 

3 

3 

3 

2 

2 

3 

2 

2 

3 

4 

Vm 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Chi 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K 

3 

3 

4 

3 

3 

2 

2 

2 

2 

3 

4 

Inter. 

0 

0 

0 

3 

3 

0 

0 

0 

4 

0 

0 
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Table VI. Soil Samples from Excavated Sites: X-Ray Diffraction Results. 

Size <2um 

Mt = Montmorillonite 
Mi = Mica 
Vm = Vermiculite 
Chi = Chlorite 
K = Kaolin 
Inter = Interstratified 

5 = Dominant 
4 = Large Amount 
3 = Midium Amount 
2 = Small Amount 
1 = Trace Amount 
0 = Looked for but not detected. 



TABLE 7 

| | | | | | | CEC | TOTAL | TOTAL 
| LAB | PPM | % | % | % | % | MEG | P04-P K 

PROVENIENCE | t) j KJN SAND SILT|CLAY 1 O.M. 1100G | PPM | PPM 
LA 16109 | 7515-i 1 1 [ 1 1 1 
STRATUM 2 5864 j 505 29 55 | 16 | 0.805 1 8.6 | 42.5 | 3000 
LA 16109 | 1 1 1 1 1 1 
STRATUM 3 5B65 505 31 48 1 21 0.941 10.7 102.5 I 4300 
LA 16109 | 1 1 1 1 1 1 1 
STRATUM 4 5866 1 315 21 60 | 19 | 0.444 8.99 62.5 5800 
LA 16097 I I I 1 1 
SURFACE, 50M I 1 1 1 1 1 1 
N. OF SITE 1 5867 2240 | 44 | 50 | 6 | 6.31 11.13 j 357.5 | 3300 
LA 16097 1 1 
2-4 CM BELOW | | SAMPLE DELETED 
SURFACE, 50M | | 
N. OF SITE 5868 
LA 16097 i l l I I I 
SURFACE i l l I 
RMS. 1 & 2 5869 1630 43 I 48 | 9 i 4.71 TO.27 i 205 1 3600 
LA 16097 1 1 I 1 1 1 1 
INTERIOR i i i | i j j 
RMS. 1 8. 2 j I I 
1-3 CM. i i l l 
BELOW SURFACE 5870 1040 49 j 42 i 9 2.97 | 10.70 | 72.5 3200 
LA 16097 1 1 1 1 1 i i 
ROOM 1 i i j i 
STRATUM 3 5871 j 493 45 35 i 20 i 1.82 11.56 | 92.5 i 3700 
LA 16097 1 1 I 1 1 1 i i 
RM.1, 10 CM. j i i j j j | 
ABOVE FLOOR 5872 500 41 I 36 23 | 2.46 | 13.7 j 97.5 i 4900 
LA 16114 | j | | i i i 
ROOM 2 I I I ! i I i 
STRATUM 1 i I I ! i 
SURFACE 5873 13300 39 52 9 6.05 i 15.41 i 307.5 4300 
LA 16114 | i | i 
ROOM 1 I I I I i 
STRATUM 2 5874 990 55 i 36 i 9 | 3.37 11.99 i 157.5 i 2800 
LA 16114 | | j i | | | j | 
ROOM 1 i i i i i I I i | 
STRATUM 3 | 5875 | 665 i 49 i 40 i 11 i 2.34 i 10.7 170 i 3400 



TABLE 8 

h-1 

- J 
O 

| % TOTAL SAND 
PROVENIENCE 1 LAB # | Na 1 K | Ca 1 Mg | 1mm I 0.5mm I0.25mm I 0.1mm | 0.05mm 
LA 16109 | 7515- | i l l \ 1 
STRATUM 2 1 5864 .214 .11 7.12 1.275 18.73 26.34 20.18 \ 12.77 \ 21.98 
L A 1 6 1 0 9 i i 1 I I i 1 1 
STRATUM 3 5865 .268 .15 10.3 1.92 i 31.76 | 29.91 | 17.14 j 12.50 | 8.69 
LA 16109 ! I i I I 
STRATUM 4 5866 i6.63 | . 1761 10.2 2.08 i 54.45 | 34.50 7.12 | 1.55 | 2.38 
LA 16097 I i i I i i I i 
SURFACE, 50M | I i I i i i 
N. OF SITE 5867 .225J.40 |13.0 |l.98 i 8.63 | 17.47 17.27 | 21.19 j 35.44 
LA 16097 | | ! 
2-4 CM BELOW j j SAMPLE DELETED | 
SURFACE, 50M | j I 
N. OF SITE i 5868 | I 
L A 1 6 0 9 7 I I I I I I I I I ! 
SURFACE I I ! i 
RMS. 1 & 2 5869 .16 .069| 7.73I .55 | 16.26 j 21.43 18.48 | 2 1.65 | 22.18 
LA 16097 I I I I I I 
INTERIOR i I I I I I I I 
RMS. 1 & 2 | | j | | j I 
1-3 CM. I I I I i I I I I 
BELOW SURFACE | 5B70 i .107.1451 7.86 1.34 j 16.65 j 23.95 19.59 19.48 j 20.33 
LA 16097 j | | i i i I i 
R O O M 1 | i i I i I i I I I 
STRATUM 3 | 5871 | .16 .26 8.0 j 2.02 I 37.28 | 32.15 15.76 | 9.92 | 4.89 
L A 1 6 0 9 7 I I I 1 1 
RM. 1, 10 CM. i | i | | 
ABOVE FLOOR i 5872 1 .407 .145 8.35 1.92 j 20.79 j 27.75 | 20.35 j 16.77 | 14.34 
LA 16114 | j | | I 
ROOM 2 j | i j | i | i | 
STRATUM 1 j | j | | j | 
SURFACE 5873 1 . 161 I .39 il4.12Jl.62 I 21.40 | 2 1.66 j 13.89 17.45 25.60 
LA 161 14 | i i i I | 
R O O M 1 | | j i I I I 
STRATUM 2 | 5874 j .054|.176j10.06 1.5 I 23.41 | 21.90 14.79 | 16.20 | 23.70 
LA 16114 | | | | | | I | | | 
ROOM 1 1 I 1 1 1 i i i 
STRATUM 3 j 5875 i .054J.16 1 9.94j1.54 i 28.85 i 26.57 12.98 i 14.72 | 16.88 

http://il4.12Jl.62


TABLE 9: 1:5 SOIL EXTRACT 

| MILLIGRAMS PER LITER (MG/1)* 
1 1 1SOLU 1 1 1 1 1 I ! 1 I I 
1 | EC J S A L T S l | | | | | | I | l 

PROVENIENCE j LAB # j x 1 0 3 | PPM | PH j Ca | Mg | Na | C1 | S04 | HC03 CO3 | F N* 

LA 16109 | 7 5 1 5 - | | I I I ! 1 1 I I 
STRATUM 2 ' 1 5B64 1 .050 38 1 6.71 3 .6 . 9 | 2 .1 2 .5 4 . 5 | 24 .4 0 .1 1 .3 
LA 16109 | | | I I I I I I I I 
STRATUM 3 5865 .056 74 .5 6 . 9 I 4 . 4 . 8 | 2 .3 2 .5 4 . 5 | 19 .5 | 0 | .25 I .3 
LA 16109 I | | I I I I I I I I 
STRATUM 4 5866 .093 143.0 7 .3 6 .1 1.1 4 . 0 1.5 4 .5 4 8 . 8 | 0 | .28 .25 
LA 16097 | I | | | | | I I I 
SURFACE, 50M | | | I I I I 
N. OF SITE I 5867 . 2 4 l l 66 7 .2 22 I 4 .61 2 .5 4 . 0 15 9 7 . 6 0 1 .131 1.38 
LA 16097 1 | 1 I I I I I 
2-4 CM BELOW | | | I I I 1 1 I I 
SURFACE, 50M | 1 1 1 1 1 1 1 i 1 1 1 1 
N. OF SITE 5868 .201 120.3 7 .3 22 .2 3 . 5 | 1.9 4 .5 I 15 I 73 .2 0 .83 .9 
LA 16097 | j | I I I I I I ! 
SURFACE | | | I I I I I 
RMS. 1 8. 2 5869 1 .1511 78 6 .9 15 2 .8 1.B| 4 . 0 | 10.51 43 .9 0 j .6 4 .08 
LA 16097 j 1 1 1 1 | 1 I I I I I 
INTERIOR j 1 1 I I I 1 I I 
RMS. 1 8. 2 1 j j I I I 1 1 I I 
1-3 CM. j j j j 1 I j I I | | | I 
BELOW SURFACE 5870 .072 5 5 . 9 6 .81 6 .0 1 .21 2.01 3 . 5 | 9 1 34 . 2j 0 I .3 1 .25 
LA 16097 | j | | | | | | i j | | I 
POOM 1 j | j I 1 i j j | j | j j 
STRATUM 3 1 587 1 .083 58 .61 6 .6 7 .3 J 1.5 2 .6 4 . 0 | 9 34 .2 0 .43 .25 
LA 16097 j | 1 j I I j j I I I 
RM. 1 , 10 CM. 1 1 1 j j j I I I 1 
ABOVE FLOOR 5872 .296 132.51 7 .4 26 .2 5 . 0 l 4 . 5 7 .5 21 68 .3 I 0 | . 5 5 | 1.25 
CA 16114 j | j 1 j j j | j j | 
ROOM 2 1 j j | | 1 | i j j i l l 
STRATUM 1 I I | j j | | j j | | I J 
SURFACE 5873 .201 67 .31 6.51 17.61 3.51 3 . 8 | 6 . 0 | 12 j 24.41 0 | .58 10.2 
LA 16114 j | j 1 | 1 j j | | j 
ROOM 1 j 1 1 1 | 1 j j i j I I I 
STRATUM 2 | 5874 | . 1 4 l | 9 2 . 4 | 7 . 4 | 1 6 . 4 | 2 . 3 | 3 . 0 | 6 . 5 | 10.5 53 . 7 | 0 .15 4 . 5 

*MG/1 IS APPROXIMATELY EQUAL TO PPM 
*N - ANALYZED AS NITRATE 
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APPENDIX E 

IDENTIFICATION OF FAUNAL REMAINS FROM LA 16114 

IN THE LA MESA FIRE AREA 

Arthur H. Harris and Linda S.W. Porter 

Laboratory for Environmental Biology 

University of Texas, El Paso 

Two faunal specimens were recovered from excavations of LA 16114 

in the La Mesa burn area. Identifications are quantified on the basis of 

minimum number of individuals (MNI). This figure is based on the least 

number of individuals necessary to account for the number, variety, and stage 

of maturity of the bones from any given feature. Since bones of a single 

animal may be scattered into two or more features, this likely results in 

somewhat inflated numbers, but probably is less distorting while supporting 

somewhat more information than MNI based on levels. 

Identification without "?" or "cf" signify a high level of assurity on the 

part of the identifier; "cf" (compare) indicates likelihood, but suggests that 

surely diagnostic features are lacking, etc.; "?" indicates an educated guess 

based on knowledge of the area and the animals apt to occur there. 

"Large mammal" indicates forms equal to or greater than the size of 

domestic sheep and goats. Certainly most, if not all, of such designations are 

of artiodactyls, but, because of the absence of sure diagnostic features, there 

is the possibility of confusion with horse, bear, and (rarely) human elements. 

"Small artiodactyl" is the size of sheep and goats; "medium artiodactyl" 

indicates pronghorn and deer sized artiodactyls; while "large artiodactyl" 

would include elk, bison, and domestic cattle. 

"Medium mammal" ranges from large squirrel ( tree squirrel size) to 

coyote, and includes the rabbits and hares. "Small mammal" is of small 

squirrel size (ground squirrels) or less. 
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T a b l e I. Identification and Minimum Number of Individuals from the La Mesa Project, Bandelier 
National Monument. 

Provenience Field & Lab Specimen Numbers Element 

LA 16114 Field Specimen 122 Shaft, right tibiofibula, 
Rm. 2. strat. 3 Lab Specimen 312 Immature 

Svlvilagus (1) 
Large mammal (1) 

LA 16114 Field Specimen 138 Long bone or antler fragment. 
S. of Rm.2 Lab Specimen 313 
Stratum 3 cf. Medium Artodactyla 1) 
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APPENDIX F 

A HYDRATION STUDY OF OBSIDIAN ARTIFACTS, 

BURNT VS. UNBURNT BY THE LA MESA FOREST FIRE 

Fred N. Trembour 

U.S.G.S. Branch of Isotope Geology 

Denver, Colorado 

Thin-section examinations have shown that it is statistically feasible to distinguish between 

surface-collected lots from affected and unaffected areas in the 1977 fire. The criterion useful for this 

purpose is the proportion of clearly measurable to unmeasurable hydration rinds in the microscope for 

each lot. The stated proportion is much lower for recently burnt material. The obervations in the 

microscope have been interpreted with the aid of furnace heating tests made on hydrated obsidian two 

years ago (1976)in our laboratories. 

Introduction 

After an ini t ia l letter of request , appropr ia te samples were secured 

with ready consent of the Southwest Cul tura l Resources Center, Nat ional Park 

Service, Santa Fe, New Mexico. The wri ter visited main sites and helped with 

specimen collection in November, 1977. Subsequently, two shipments of 

obsidian were received from Santa Fe, the first comprising surface pieces 

from a severely burn t La Mesa site (LA 16097) and an unburn t one (Corral 

Hill). Table 1 contains the microscopic observations for this shipment. The 

second mail ing to us consisted to a great extent of Bandel ier subsurface 

obsidian for which the hydra t ion results are listed in Table 2. 

All data in this report derives from an examinat ion of s l ide-mounted 

thin-sections prepared to a thickness of about .005" in the s tandard way for 

the microscope. Most sections offer at least two edges (of facets) for 

examinat ion and since hydra t ion dat ing always refers to a specific facet, 

number of edges examined is the stat is t ical uni t for comparat ive tabula t ions 

ra ther than number of obsidian pieces. Expectedly, a certain number of 

sections showed dif fer ing hydra t ion depths on d i f ferent edges. The 

explanatory notes for Tables 1 and 2 should be noted. 
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Exper imental Heating Effects on Hydrated Obsidian 

From a large piece of South American obsidian, a series of fragments 

was sawed each of which retained par t of a single large hydra ted flake scar 

found on the parent piece. After a variety of heat ing test runs, the fragments 

were sectioned for microscopic examinat ion of the per t inent edge. The 

succession of heat ing episodes for about an hour at the stated tempera ture in 

an electric bench furnace showed the following repeatable effects: 

a) Unt rea ted: A uniform rind of about 10.7 um depth, of white color 

in both plain and polarized light, and with sharp in terface line separat ing 

hydra ted from unhydra ted obsidian. 

b) Heat ings to 170, 220, and 350 degrees cent igrade: Progressively 

more t in t ing of the r ind to grey or violet in plain light, lessening of rind 

bri l l iance in polarized light, increasing broaden ing and b lu r r ing of the 

interface "line", inward travel of the "line" to deeper positions to a maximum 

of about 20%. These phenomena are a t t r ibu ted to diffusion and stress-relief 

with rising temperatures . At about 350 degrees cent igrade, efforts to fix the 

position of the in terface for measurement became unfeasible (see Figure 1). 

c) 430 degrees cent igrade: At about 430 degrees cent igrade vi r tual 

thermal obl i terat ion of all traces of r ind and its inner boundary took place. 

d) 540 degrees cent igrade: First appearance of thermal crazing on the 

obsidian surfaces whether they are external and fresh, in ternal , or hydra ted . 

The onset t empera ture is quite sharp. The cracks are very shallow and tend 

to form an intersect ing network visible with a magnifying handglass. 

e) 760 degrees cent igrade: Beginning of melt ing and vesiculation of 

the test piece body; conversion to a frothy mass by escaping volatiles. 

A few laboratory exper iments on obsidians from various sources 

1 7 5 



THE LA MESA FIRE STUDY 

F i g u r e 1 . Appearance in microscope (500x, plain light) of hydrated obsidian sections, a) 
unheated and b) heated one hour to 350 degrees centigrade in laboratory. 
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indicate that while the above pattern of heating effects is essentially common 

to other obsidians, the actual temperatures may vary for the different 

phenomena observed. 

Field Results and Interpretation 

Tables 3 and 4 have been assembled from the primary data of Tables 1 and 

2. The essential comparison envisioned at the inception of this study is that 

between the hydration figures for severely burnt site LA 16097 and the 

unburnt site of Corral Hill. Referring to the two top rows of data in both 

Table 3 and Table 4, the following points stand out: 

1. For the severely burnt site, only 35% of the 110 examined edges had 

rind interfaces sufficiently distinct for measurement. For the unburnt site, 

the count is 70% of 138 edges. This marked difference is ascribed to rind 

impairment by the thermal effects of the 1977 forest fire. 

Similarly, for the severely burnt site, 18 of the 110 edges showed nil 

hydration while at the unburnt site, only one of the 138 edges showed a 

complete lack. In large part this disparity between the two locations may be 

attributed to heating within the range of temperature well above 400 degrees 

centigrade where total rind obliteration occurred in some samples from LA 

16097. 

For the severely burnt site there were no edges measured with 

hydration above 5.9 um , but there were 48 left unmeasured with indications 

of diffused moderate to deep hydration. For the unburnt site the 

corresponding figures were 37 above 5.9 um and 33 left unmeasured with 

moderate to deep diffused rind. From this it may be concluded that the 

recent fire shifted an appreciable number of highly hydrated pieces into the 

unmeasurable group owing to excessive diffusion from heat effects. 

A corollary of this series of comparisons is that the two lots show 

distinct differences of degree rather than of kind. That is, the artifacts from 

site LA 16097 show the effects of very recent high heat, whereas those from 

Corral Hill show the effects of a similar episode quite a while back. Implicit 

in this conclusion is the speculation that the diffusion effects of a high heat 
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experience in obsidian are eventually "recovered" from by a lengthy period at 

normal conditions where a semblance of "normal" rind is reestablished in time. 

However, the disturbance in the temperature record would not necessarily be 

corrected for in a quantitative sense and depth measurements of hydration 

rind on obsidian pieces with a known or potentially abnormal history should 

be converted to age terms only with circumspection. 

2. The line of investigation established in the preceding comparisons 

is statistically supported by next considering the import of the last two rows 

of figures in Tables 3 and 4 which concern subsurface obsidian. For two 

subsurface site groups the proportions of measurable rinds were 86% and 95% 

as compared to the 35% and 70% noted previously for two lots of surface-

collected material. Even more marked are the differences for critical rind 

evaluation: For subsurface obsidian items, 91 of 111 measured edges could 

be accepted unconditionally in the microscope, whereas for the two major 

surface-collected groups, zero of 134 examined edges could be so accepted, i.e., 

as being free of warning indications. 

Put in another way, the evidence of the examined subsurface material 

is in accord with the conditions of its more sheltered provenience: Indications 

of disturbed thermal history due to surface factors such as forest fires and 

extreme insolation are far less than for counterpart pieces from the terrain 

surface. 

3. Finally, the data assembled in Table 5 present an application of 

hydration measurement for which the crucial rind features were of 

unobjectionable quality in all but one case, Id. #2186. The twelve pieces were 

recovered from subsurface levels and are transversely broken projectile point 

fragments. They thus offer a group test of the reliability of the comparative 

hydration dating method in that, if all is well, the hydration at the transverse 

fracture surface should never be found deeper than that of the corresponding 

outer tool surface. This principle is met satisfactorily in 11 of 12 cases, and 

in the exceptional one, Id. #2186, can be dismissed as related to the poor rind 

quality observed in the microscope. It is possible that this piece, as the only 

one in the group of twelve, experienced a damaging heat episode at some time 
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in its past even though found sub-surface. 

Conclusions 

First, surface-collected obsidian artifacts from Bandelier National 

Monument show an overwhelming preponderance of pieces with hydration 

rinds affected or damaged by heat. This is true of a collection from an 

unburnt area of the monument in the June 1977 forest fire, but even more 

marked in samples from a burnt area. To establish the dating value, if any, 

of such obsidian collections will require further study. 

Second, a sampling of subsurface obsidian from a variety of strata and 

locations shows only a minority of pieces in the heat-affected or suspect 

category. Serious dating efforts of such recovered cultural material should 

be quite feasible because separation of suspect material can be made from 

observations of rind quality in the microscope. However, it cannot be 

concluded that the June 1977 forest fire at Bandelier, New Mexico had no 

appreciable effect on the hydration rinds of subsurface obsidian there. 
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T A B L E 1. Lis t ing of H y d r a t i o n M e a s u r e m e n t s M a d e on Bande l i e r X . M . O b s i d i a n F lakes . Surface Col lected from 
Sites LA-16097 and Cor ra l Hill. 

180 

Specimen Section Hydration Remarks 

ID Color Edge um (um2) 

LA 16097 FS-2 FROM 10-13-77. SEV. BURNT 

A2-1 Lt All five pieces of this FS-2 group failed to show 

A2-2 dk definite hydration rind in the microscope by 

A2-3 dk either plain or polarized light. Faint indications 

A2-4 dk ofdiffusedhydrationdetectedinflakesA2-l,A2-

A2-5 Lt 5. 

LA 16098 FS-5A FROM 10-13-77. SEV. BURNT 

A5A-1 Lt 1 2.8 8.1 Caution: inner rind boundary fuzzy. 

A5A-2 Lt/Dk 1 2.1 4.5 . . . . . 

A5A-3 Lt No measurement: Deep hydration boundary too elusive. 

A5A-4 Lt r 2.0 4.2 Caution: rind boundary not sharp. 

A5A-5 Lt/Dk No measurement: Thin rind with boundary too elusive. 

A5A-6 Dk No measurement: Deep hydration band too ill-defined. 

A5A-7 Lt 1 1.7 2.8 Caution: rind not sharply defined. 

A5A-8 Dk No measurement: Lack of any rind indications. 

A5A-9 Dk No measurement: Lack of any rind indications. 

A5A-10 Lt 1 1.9 3.5 Caution: fuzziness at boundary. 

A5A-11 Lt No measurement: Rind indications too blurred, variable. 

A5A-12 Lt No measurement: Rind indications too blurred, variable. 

A5A-13 Lt/Dk No measurement: No true rind. Faint diffused hydration. 

A5A-14 Dk No measurement: No hydration rind detectable. 

A5A-15 Lt 1 1.5 2.3 Caution: Some blurring at boundary. 

A5A-16 Dk No measurement: No hydration rind detectable. 

A5A-17 Lt 1 3.2 9.9 Caution: Diffusion zone under rind. 

A5A-18 Lt No measurement: No useful rind, deep diffusion visable. 

A5A-19 Lt No measurement: No usefully defined boundary. 

A5A-20 Lt No measurement: No useful rind, some faint diffusion. 

A5A-21 Lt/Dk No measurement: No useful rind, deep diffusion indication. 

A5A-22 Lt No measurement: Rind too weak, some diffusion evidence. 

A5A-23 Dk No measurement: Complete lack of rind indications. 

A5A-24 . Lt No measurement: No rind indications. 

A5A-25 Lt/Dk No measurment: Rind too weak, faint diffusion evidence. 

A5A-26 Lt 1 2.3 5.2 Caution: Boundary fuzziness. 

A5A-27 Dk No measurement: Unclear deep rind and diffusion evidence. 

A5A-28 Lt No measurement: No clear rind indices. 

A5A-29 Lt/Dk No measurement: Boundary too elusive in plain light. 
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TABLE 1 CONTINUED 

Specimen Section Hydration Remarks 

ID Color Edge um (um2) 

A5A-30 Lt/Dk No measurement: Merging rind with underlying diffusion. 

A5A-31 Dk No measurement: Rind and boundary too elusive. 

A5A-32 Lt r 4.2 17.2 Caution: Some appearance of diffusion. 

A5A-33 Lt 1 1.5 2.2 Caution: Some blurring of rind. 

A5A-34 Lt r 1.6 2.5 Caution: Light blurring and diffusion. 

A5A-35 Lt/Dk No measurement: No certain rind, some indication of diffusion. 

A5A-36 Lt/Dk r 4.8 23.0 Caution: Deep diffusion under rind. 

A5A-37 Lt/Dk r 1.7 2.8 Caution: Boundary somewhat elusive. 

A5A-38 Lt No measurement: Thin rind has elusive interface. 

A5A-39 Lt r 4.0 16.2 Caution: Elusive rind in places. 

A5A-40 Lt r 1.9 3.5 Caution: Weak boundary definition. 

A5A-41 Lt r 1.9 3.7 Caution: Deep diffusion in places. 

A5A-42 Lt No measurement: No defined rind boundary. 

A5A-43 Lt No measurement: No rind, hints of deep diffusion. 

A5A-44 Lt/Dk No measurement: No rind, hints of deep diffusion. 

A5A-45 Dk r 1.9 3.6 Caution: Weak rind, some diffusion. 

A5A-46 Dk No measurement: Deep, diffused hydration band. 

A5A-47 Lt/Dk No measurement: Indices too elusive. 

A5A-48 Lt/Dk No measurement: Thin rind that is too blurred. 

A5A-49 Lt 1 1.8 3.3 Caution: Some fuzziness of indices. 

A5A-50 Lt r 1.8 3.2 Caution: Boundary vague in places. 

Corral Hill Site from 11-11-77. unburnt in 1977 

ACH-1 Lt r 7.9 63.0 Caution: Some deep diffusion ? 

ACH-2 Lt 1 7.1 50.5 Caution: Some deep diffusion ? 

ACH-3 Dk No measurement: Dim indications of deep hydration. 

ACH-4 Lt 1 3.5 12.3 Caution: Variable rind depth? 

ACH-5 Lt r 7.2 51.8 Caution: Variability, diffusion? 

ACH-6 Lt 1 5.0 24.7 Caution: Slight diffusion indicated? 

ACH-7 ^ Lt/Dk 1 10.5 110.0 Caution: Fuzziness in spots. 

ACH-8 Lt r 4.7 22.2 Caution: Variability, diffusion? 

ACH-9 Lt 1 3.4 11.9 Caution: Diffusion indications? 

ACH-10 Lt r 5.4 28.9 Caution: Apparent deep diffusion. 

ACH-11 Lt 1 12.6 160.0 Caution: Diffusion indications? 

ACH-12 Lt No measurement: Deep diffusion under blurry rind. 

ACH-13 Dk No measurement: Deep, vague rind indications. 

ACH-14 Dk No measurement: Deep, vague rind indications. 

ACH-15 Lt r 5.7 32.7 Caution: Deeper diffusion indicated. 
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TABLE 1 C0XTINLT3D 

Specimen Section Hydration Remarks 

ID Color Edge urn (um2) 

ACH-16 Lt r 7.4 55.0 Caution: Deeper diffusion indicated. ! 

ACH-17 Lt No measurement: Indiciation of diffusion and fuzziness. 

ACH-18 Lt No mcasurment: Variability and diffusion evidence. 

ACH-19 Lt I 7.9 62.7 Caution: Variability and diffusion. 

ACH-19 Lt r 4.0 15.7 Evidence along both edges. 

ACH-20 Lt r 7.6 57.7 Caution: Variability and diffusion indications-

at left edge. 

ACH-20 Lt 1 2.4 5.5 

ACH-21 Lt 1 4.1 16.9 Caution: Blurring and diffusion indicated. 

ACH-22 Lt r 6.1 37.1 Caution: Uneven, fuzzy tendency. 

ACH-23 Dk No measurement: Rind too spotty and dim. 

ACH-24 Dk No measurement: Rind indications too dim. elusive. 

ACH-25 Lt 1 3.7 13.9 Caution: Diffusion under rind. 

ACH-26 Dk r 6.5 42.5 Caution: Left edge no rind? 

ACH-26 Dk 1 0 0 Caution: Dark material. 

ACH-27 Lt 1 2.4 5.7 Caution: Boundary weak in pi. Light.? 

ACH-28 Dk No measurement: Deep rind indicated. Too dim and fuzzy. 

ACH-29 Dk 1 6.5 42.3 Caution: Right edge of rind thin, weak. | 

ACH-29 Dk No measurement: Rind thin and elusive. 

ACH-30 Lt No measurement: Two edges differed but too blurred. 

ACH-31 Lt/Dk No measurement: Rather deep rinds too elusive. 

ACH-32 Lt/Dk r 5.4 29.1 Caution: Variable and weak rind. 

ACH-33 Lt/Dk 1 2.4 6.0 Caution: Fuzziness at few spots. 

ACH-34 Lt 1 3.5 12.4 Caution: Boundaries slightly fuzzy with 

underlying diffusion indications. 

ACH-34 Lt r 2.5 6.4 

ACH-35 Lt/Dk No measurement; Deep rind merges with diffusion zone. 

ACH-36 Dk No measurement: Thin rind indications too dim and elusive. 

ACH-37 Lt No measurement: Variability, elusiveness, diffusion. 

ACH-38 Dk I 3.0 9.2 Caution: Rind dim, boundary weak. 

ACH-39 Dk 1 7.3 53.1 Caution: Bounbdary difficult to see. 

ACH-40 Dk r 4.4 19.5 Caution: Weak boundary definition. 

ACH-41 Lt I 22.4 502.0 The measurements seem acceptable: 

probably geological facets, but lusterous. 

ACH-41 Lt r 44.1 1943.0 

ACH-42 Dk r 7.8 60.7 Caution: Elusive thin rind, left edge. 

ACH-43 Lt I 8.6 73.2 Caution: Thin weak rind at right edge. 

ACH-44 Lt No measurement: Rind merges with deep diffusion. Elusive. 

ACH-45 Dk r 6.8 45.8 Caution: Some boundary fuzziness. 

ACH-46 Lt/Dk r 6.3 40.0 Caution: Tinted rind? Probably geologic 

rind of ca. 54 um at left edge. 

ACH-47 Dk r 2.5 6.2 Caution: some rind vagueness, probably 

geologic rind of ca. 35 um at Left edge. 

ACH-48 Lt r 2.6 6.9 Caution: Some elusiveness of boundary. 

ACH-49 Lt/Dk r 2.5 6.2 Caution: Fuzzy boundary stretches. 
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TABLE 1 CONTINUED 

Specimen Section Hydration Remarks 

ID Color Edge um (um2) 

ACH-50 Lt r 6.4 40.4 Caution: Diffusion zone underlies much of the 

rind. 

ACH-50 Lt t 9.1 82.9 

ACH-51 Lt t 4.2 17.5 Caution: Diffusion under rinds. 

ACH-52 Lt No measurement: Rind depth too variable, tinting. 

ACH-53 Lt r 3.5 12.2 Caution: Patchy rind, diffusion. 

ACH-54 Li r 2.7 7.4 Caution: Spotty boundary, diffusion. 

ACH-55 Lt r 2.2 4.9 Caution: Tinting, patchiness? 

ACH-56 Lt/Dk b 2.3 5.3 Caution: Rind dim. fuzzy. 

ACH-57 Lt r 4.1 17.0 Caution: Deep diffusion in places. 

ACH-58 Lt r 6.1 37.6 Caution: Underlying diffusion and tining in 

places. 

ACH-58 Lt 1 8.3 68.7 

ACH-59 Lt/Dk 1 2.3 5.4 Caution: Diffusion indications, tinting. 

ACH-60 Lt r 3.9 15.5 Caution: Variable & diffusion indications. 

ACH-61 Lt/Dk No measurement: Elusive, deep diffusion indicated. 

ACH-62 Dk No measurement: Dim. thin rind too elusive. 

ACH-63 Lt 1 6.1 37.6 Caution: Fuzziness and tinting? 

ACH-64 Lt 1 6.3 40.0 Caution: Some elusiveness. diffusion? 

ACH-65 Lt r 3.4 11.4 Caution: Fuzziness and tinting? 

ACH-66 Lt 1 3.1 9.5 Caution: Occassional fuzziness? 

ACH-67 Lt b 2.2 4.7 Caution: Some variability. 

ACH-68 Lt 1 3.0 9.2 Caution: Some tinting and diffusion? 

ACH-69 Lt No measurement: Elusive, deep diffusion indicated. 

"Section refers to the small slab of obsidian mounted on a glass slide for thin-section study under the 

microscope. Viewed with the unaided eye, the ca. .005" thick sections of Bandelier obsidian could readily 

be separated into three color groups: colorless or light (Lt), dark brown to black (Dk) or an intermediate 

tan (Lt/Dk). This criterion couid permit segregation of the groups in the event of a found or suspected 

chemical difference among them. The edge term (I —left, r=right, t = top, b = bottom) refers to the position 

of the pertinent section edge as the slide is viewed face-up with its legend at the top. This information 

aids in questions requiring re-examination of the slide. 

'•Hydration values listed (um=microns) are the average of nine readings, three at each of three locations 

on the edge concerned. The (um2) terms being directly proportional to time, arc provided in the table 

for quick estimation of relative ages of any two or more findings. Hydration measurements for more than 

one edge of the same specimen are included in the table when significant differences in rind thickness 

are perceived. When no differences appear, measurement is made at that edge that offers the best 

technical measuring conditions. Most often a section presents two different hydrated edges (of cultural 

facets) to select from. 
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T A B L E 2. Lis t ing of H y d r a t i o n M e a s u r e m e n t s M a d e on Bande l i e r O b s i d i a n . Surface Col lected or E x c a v a t e d from 
La Mesa and Bande l i e r Archeologica l P ro jec t Si tes . 

TABLE 2 

Specimen Find Section Hydration Remarks 

ID Level Color Edge urn (um)2 

LA MESA EXCAVATED SITES 

LA-16114 

121-10 ss Lt No measurment: Thin rind, too ill defined. 

121-9 ss Lt 1 1.2 1.5 Rind good. 

121-a ss Dk r 1.7 3.0 Rind good. 

121-b ss Lt 1 1.3 1.8 Rind good. 

121-c ss Lt I 1.4 2.0 Rind good. 

121-d ss Lt 1 1.4 1.9 Rind good. 

112-a ss Lt No measurment: Thin rind faint and elusive. 

112-b ss Dk 1 4.6 20.8 Rind boundary Slightly 

fuzzy. 

112-c ss Lt r 1.3 1.8 Rind good. 

112-d ss Lt r 1.8 3.3 Rmd good. 

112-e ss Lt 1 1.3 1.8 Rind Good 

112-f ss Dk No measurment; Probable rind thin, obscure. 

112-g ss Lt 1 1.5 2.3 Rind good. 

123-2 ss Lt/Dk r 1.6 2.6 Rind good. 

123-3 ss Lt 1 1.8 3.2 Rind good. Rt. edge poor. 

123-4 ss Lt 1 7.9 62.4 Rind good 

123-4 ss Lt r 1.4 2.0 Rind good. 

123-a ss Lt 1 1.9 3.7 Rind good. 

123-b ss Lt r 2.1 4.4 Rind good. 

123-c ss Dk r 1.9 3.6 Rind good. 

123-d ss Lt/Dk 1 1.7 3.0 Rind good. 

123-e ss Lt 1 1.7 2.9 Rind good. 

123-f ss Lt No measurement: Thin Left edge, rind weak, fuzzy. 

Rt. edge has ca. 53 um geological hydration. 

123-g ss Lt 1 2.0 4.2 Rind good. 

123-h ss Lt No measurement: Fuzzy rind boundary, diffusion. 

140-a ss Lt/Dk r 1.4 2.0 Rind good. sect, inclined. 

140-b ss Lt/Dk 1 1.5 2.4 Rind good. 

140-c ss Lt I 1.4 2.0 Rind good. 

140-d ss Dk/Lt 1 1.6 2.5 Rind good. 

140-e ss Dk r 1.7 3.0 Rind good. 

140-f ss Lt/Dk 1 1.5 2.3 Rind good. 

127dr. ss Lt 1 2.5 6.5 Rind good. sect, inclined. 

LA-16097 

48 ss Lt 1 5.0 24.8 Caution: Some blurring 

7 ss Lt No measurement: Boundary eludes in plain light, in 

polarized light, ca 20 um at left. 2.7 um at right. 
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TABLE 2 CONTINUED 

Specimen Find* Section" Hydration Remarks 

ID Level Color Edge urn (um)2 

9a ss Lt/Dk 1 1.3 1.6 Rind good. 

13 ss Lt I 2.0 4.0 Caution: Rind fuzzy,tainted? 

14 ss Lt/Dr r 2.2 5.0 Caution: Rind fuzzy, tainted? 

33 ss Lt/Dr 1 6.3 40.0 Caution: Blurring, variablity. 

9dr ss Lt 1 1.7 2.8 Rind good, section inclined. 

LA-16107 

4 ss Lt r 1.5 2.3 Rind good. 

LA-16109 

2 ss Lt/Dk 1 5.5 30.1 Rind good. Outer face, 

Projectile point. 

2 ss Lt/Dk t.f 5.4 29.4 Transverse fracture surface, 

same projectile point. 

LA-16071 

1 s Lt r 4.4 19.8 Rind Good. Unburnt site. 

LA-3763 

1 s Dk 1 3.3 10.7 Caution: Boundary hard to 

fix? 

LA-16058 

3 s Lt r 7.1 49.9 Caution: Rind tinted in pi. 

4 s Lt r 7.1 50.0 Caution: Boundary elusive, 

a s Lt 1 3.3 10.5 Caution: Rind fair to good, 

a s Lt r 6.4 41.3 Caution: Crazing, rind good, 

b s Dk r 6.7 45.2 Caution: boundary elusive, 

c s Lt r 9.0 80.5 Rind good. 

d s Lt 1 7.3 53.6 Rind good, both edges. 

d s Lt r 26.6 708 Geologic surface? 

e s Lt 1 10.1 102 Rind good. 

f s Lt 1 1.8 3.2 Rind good. 

g s Lt No measurement: Rind of ca. lOum too fuzzy. 

h. s Lt 1 4.4 19.5 Caution: Rind poor, fuzzy. 

h s Lt b 2.3 5.4 Caution: Rind poor, fuzzy. 

i s Dk 1 2.2 4.7 Caution: Boundary hard to 

fix. 

j s Lt 1 6.7 44.8 Rind good, vague, Rt. edge, 

k s Dk 1 6.3 39.6 Caution: Rind fair, fuzzy, 

k s Dk r 7.6 58.1 Caution: Rind fair, fuzzy. 

LA-16082 

It s Lt r 4.6 21.1 Rind good. Proj. Pt. Tip. 

It s Lt 1 4.6 21.3 Rind good. Proj. Pt. Tip. 

lb s Lt 1 7.3 52.6 Caution: Rind fuzzy. PP. 

Base. 

lb s Lt r 7.4 54.4 Caution: Rind fuzzy. PP. 

Base. 

LA-16097 

dssft s Dk No measurement: Deep blurred hydration only. 
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TABLE 2 CONTINUED 

Specimen Find Section Hydration Remarks 

ID Level Color Edge um (um)2 

Isolated finds 

AIF-ba s Lt 1 7.3 52.6 Rind good. 

AIF-ba s Lt/Dk r 2.7 7.5 Rind good. Later facet 

than 1? 

AIF-ff s Lt 1 9.5 90.6 Caution: Boundary hard to 

fix. 

AIF-ft s Lt 1 4.2 17.9 Caution: Boundary fuzzy. 

AIF-ft s Lt r 4.1 17.0 Caution: Boundary fuzzy. 

BANDELIER ARCHEOLOGICAL PROJECT SITES 

LA-12566 

-329 ss Lt 1 5.1 25.7 Rind good. Outer face of Proj. Pt. 

2329 ss Lt r.f 5.1 26.4 Rind good. Tr. fr. surface, same Pt. 

2320 ss Lt 1 4.3 18.7 Rind good. 

2318 ss Lt r 7.1 50.7 Rind good. 

2327 ss Lt r 4.2 17.2 Rind good. 

2331 ss Lt/Dk 1 6.4 41.3 Rind good. Outer face of proj. pt. 

2331 ss Lt/Dk r.f 6.4 41.5 Rind good. Tr. facet, same Proj. Pt. 

2330 ss Lt 1 6.4 42.9 Rind good. Outer face of proj. pt. 

2330 ss Lt r.f 6.4 42.3 Rind good. Tr. frac, same proj. pt. 

2326 ss Lt r 4.4 19.5 Rind good. Outer face of proj. pt. 

2326 ss Lt l,f 4.5 20.2 Rind good. Tr. frac. same proj. pt. 

LA-12119 

2132 ss Lt r 5.4 28.9 Rind good. Few weak spots. 

2138 ss Lt 1 4.4 19.8 Rind good. Outer facxe of proj. pt. 

2138 ss Lt r,f 2.8 7.8 Rind good. Tr. frac, same proj. pt. 

2125 ss Lt 1 4.3 18.1 Rind good. 

2455 ss Lt 1 4.3 18.4 Rind good. Outer face of proj. pt. 

2455 ss Lt r,f 4.2 17.5 Rind good. Tr. frac, same point. 

2186 ss Lt 1 12.4 153 Caution: Rind poor and incl. 

2186 ss Lt r,f 14.1 198 Caution: Rind ppor and incl. 

2130 ss Lt No measurement: Moderate hydration, fuzzy with diffusion. 

2446 ss Lt 1 12.2 149 Rind good. Outer face of proj. pt. 

2446 ss Lt r,f 12.8 165 Rind good. Tr. frac, same point. 

2164 ss Lt r 3.1 9.6 Rind good. Few weak spots. 

2122 ss Lt 1 3.4 11.8 Rind good. 

LA-12121 j 

2337 ss Lt r 3.1 9.8 Rind good. 

2452 ss Lt Lf 11.6 135 Rind good. Tr. frac, proj. pt. 
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TABLE 2 CONTINUED 

Specimen Find Section Hydration Remarks 

ID Level Color Edge urn (um)2 

LA-12121 cont. 

2452 ss Lt r 11.7 137 Rind good. Outer face, same PP. 

2348 ss Lt l.f 8.9 78.9 Rind good. Tr. frac. Pr. Pt. 

2348 ss Lt r 8.9 76.0 Rind good. Outer face, same PP. 

2347 ss Lt 1 5.7 32.9 Rind good. Slight tinting. 

LA-12575 

2414 ss Lt 1 3.5 12.4 Rind good. 

2414 ss Lt r 3.6 12.6 Rind good. 

I.A-10119 

2402 ss Lt 1 5.5 30.2 Rind good. Outer face, Proj. pt. 

2402 ss Lt r,f 5.5 30.1 Rind good. Tr. f r a c same point. 

" Under Find Level, ss=subsurface and s= surface 

*• Under the heading Edge, where f appears, the indicated edge measurement is on the transverse 

fracture surface of a broken weapon point. 

Note: also see the footnotes to Table 1. 
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TABLE 3: DISTRIBUTION OF HYDRATION DEPTHS FOR 374 EXAMINED FACET EDGES 
OF BANDELIER NATIONAL MONUMENT 

OBSIDIAN ARTIFACTS FROM VARIOUS BURNT AND UNBURNT LOCATIONS 

No. of Unmeasured Hydr. Depths Number of Measured Hydr. Depths. In UM Ranges 
Very Diffuse 1 - 2 - 4 - 6 - 8 - 1 0 - 1 2 - 1 4 - 20 -

Proveni ence Nl 1 Thln Med. Deep Tot..(%) 1 .9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 54.9* Tot. , (%) 

Site: La 16097, 
surface. 
severely burnt, 
June 1977 18 6 32 16 72 (65) 22 10 6 34 (35) 

Site: Corra1 
Hill, 
surface, 
unburnt 1 9 11 21 42 (30) 0 40 19 26 3 2 2 4 96 (70) 

Sites: La 3735, 
LA 16114. 
LA 16097, 
LA 16107, 
LA 16109, 
subsurface 0 8 2 1 1 1 (14) 49 10 6 3 1 69 (86) 

Sites: F i ve, 
BandeIi er 
Project, 
subsurface , 0 0 2 0 2 (5) 0 9 19 6 2 2 3 1 42 (95) 

•Some or all of the five edges measured in this thickness range are progably of geologic (pre-cu1tura1) age. 
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TABLE 4: BANDELIER NATIONAL MONUMENT ARTIFACT HYDRATION RINDS: 
UNMEASURED, MEASURED, AND QUALIFIED 

BY PROVENIENCE GROUPS 

Unmeasured Number Edges Measured 
Proven i ence No. (%) Uncondi t i ona1 Cond i t i ona1 Total (%) 

Site: La 16097, 
FS-2&%A, 
surface, 
severely burnt 72 (65) 0 38 38 (35) 

Site: Corral Hill, 
surface, 
unburnt 42 (30) 0 96 96 (70) 

Sites: Four, 
La Mesa, 
subsurface 11 (14) 57 12 69 (86) 

Sites: Five, 
Bandelier Project 
subsurface 2 (5) 34 8 42 (95) 
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TABLE 5. Hydration of Bandelier KM. Obsidian Projectile Point Fragments; a Comparison: 
Original Faces vs Transverse Fracture Surfaces. 
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Specimen Hydration Depth, um 
ID Original face Transverse Fracture Difference 

2455 4.3 4.2 0.1 
2138 4.4 2.8 1.6* 
2326 4.4 4.5 -0.1 
2329 5.1 5.1 none 
0074-2 5.5 5.4 0.1 
2402 5.5 5.5 none 
2331 6.4 6.4 none 
2330 6.4 6.4 none 
2348 8.7 8.9 -0.2 
2452 n . 7 11.6 0.1 
2446 12.2 12.8 -0.6 
2186 12.4 14.1 - 1 . 7 " 

* This difference appears to be significant and may indicate that the point was broken 
many generations after it was manufactured. 

" These readings are to be considered questionable owing to the poor rind features noted. 

All other comparative differences listed in the table are judged to be well within anticipated 
error limits of the hydration measurement method. 
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APPENDIX G 

THERMOLUMINESCENCE RESPONSE INTERFERENCE FROM 

THE LA MESA FIRE, BANDELIER NATIONAL MONUMENT 

Ralph M. Rowlett and Sissel Johannessen 

Department of Anthropology 

University of Missouri-Columbia 

Twelve archaeological samples were investigated by thermoluminesence 

analysis (TL) to determine the effects of the La Mesa forest fire in Bandelier 

National Monument on archaeological materials. Since the utility of 

thermoluminescence dating and analysis for interpretation is based upon the 

heating of archaeological materials, whether by intention or accident, in 

antiquity, obviously the heating of such materials after their deposition by 

the people who made and/or used them would interfere with an 

archaeologically meaningful TL analysis. Thermoluminescence has been 

established as a major dating (Fleming 1977; Aitken 1974) and interpretive 

tool (Melcher and Zimmerman 1977; Rowlett, Manderville, and Zeller 1974), 

so that any interference with normal archaeological TL of anciently heated 

crystalline materials would seriously detract from the scientists' capabilities 

of determining very significant attributes of past lifeways, which comprise 

well over 99% of humanities experience on earth. The purpose of this study 

is to assess just how serious the damage to the TL of an archaeological site 

might be. Materials from the American Southwest and the Anasazi-Pueblo 

Tradition are especially suitable for such an assessment because of the 

relatively precise datings available for such an assessment from 

dendrochronology and archeological horizon marking ceramic types and styles. 

Sample List 

Site LA-161141. Samples 1.2.3.8.9 

Site LA-16114 is a multi-room mesa-top site of Pueblo/prehistoric 

period, it is estimated that 100% of the site was burned by the La Mesa fire; 

over the top of the site the fire spalled and burned surface rocks and the top 
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layer of soil. The intensity is est imated to have been 300 to 350 degrees 

centigrade for a period of 10 to 15 minutes. 

Site LA-16097. Samples 4.5.6.10.11 

Site La-16097 is a multi-room ridge top site of Pueblo /prehis tor ic 

aff i l iat ions. The site lies in a severely burned area. The whole site is 

blackened and the bui lding blocks have spalled and cracked. Surface rocks 

have spalled and some have turned pink. Fire condit ions are estimated to 

have included temperatures up to 800 degrees cent igrade lasting from 15 to 

30 minutes. 

Site LA-16109. Sample 7 

Site LA-16109 is a one room mesa-top site; cul tural aff i l ia t ion is also 

Pueblo/prehis tor ic . One hundred percent of the site was burned by the La 

Mesa fire, but moderately. No est imation of fire intensi ty was included, but 

it is believed that Stratum 3 was relat ively unaffected by the fire. 

Samples from all sites are described below: 

Sample 1. FS 101. Site LA-16114 Surface, Room 1 

Material : Basalt flake. 

Context: Sample was collected from ashy deposit on surface of the 

site. Sample exposed to sunlight . 

Sample 2. FS 101. Site LA-16114 Surface, Room l. \ 

Material : Sherd. 

Context: Sample was collected from ashy deposit on surface of 

the site, exposed to sunlight . 

Sample 3. FS 114 Site LA-16114. Stratum 3, Room 1. 

Material : Sherd. 

Context Soil was brown loam full of roots. Lit t le rock in this 

level but some tuff blocks may have been close to 

samples. 

Sample 4. FS 10. Site LA-16097. S t ra tum 2, Room 2. 

Material : Sherd 

Context Soil somewhat sandy, dark loam. Samples collected from 

3 to 10 cent imeters below a f i re-hardened surface. Fire 
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reddened fall rock (tuff) abundan t in this s t ra tum. 

Sample 5. FS 1. Site LA-16097. Surface, area north of site. 

Material : Basalt flake 

Context: Taken from surface in 2 to 5 cent imeters of ash. 

Exposed to sunlight . 

Sample 6(Ab FS 1. Site LA-16097. Surface, extension east of site (?). 

Material : Sherd. 

Context: Taken from surface in 2 to 5 cent imeters of ash. 

Exposed to sunlight . 

Sample 6fhL FS-1. Site LA-16097. Surface, extension east of site(?). 

Material : Sherd. 

Context: Taken from surface in 2 to 5 cent imeters of ash. 

Exposed to sunlight . 

Sample 7. FS 5. Site LA-16109. S t ra tum 3, Room 1. 

Material : Sherd. 

Context: Soil is moist, dark brown loam with flecks of charcoal , 

changing to a more clay-like soil at about 42.5 

centimeters below the surface. Fall ( tuff blocks) is 

concentrated above the trashy layer, and ar t i facts lie 

directly below the rock. Samples taken from this level. 

Sample 8. FS 128. Site LA-16114. St ra tum 3, Room 1. 

Material : Basalt flake. 

Context: Soil is brown loam with some burn t clay in it (probably 

roofing). Samples may have been close to walls or tuff 

blocks. 

Sample 9. FS 119. Site LA-16114. S t ra tum 3, Room 1. 

Material : Sherd. 

Context: Soil is brown loam with some burn t clay in it (probably 

roofing). Samples may have been close to walls or tuff 

blocks. 

Sample 10. FS 21. Site LA-16097. Floor, Room 1. 

Material : Sherd. 

Context: Soil: floor buil t on tuff and plastered in some sections. 
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Burned roofing mater ia l rests on floor; otherwise fill is 

loose, ashy soil. 

Sample 11. FS 21. Site LA-16097. Stratum 3, Room 2. 

Material: Sherd. 

Context: Soil is moist with high clay content, conta ining roots and 

rootlets from Ponderosas. Samples collected from 30 

centimeters below the surface. 2 to 5 centimeters below 

the 30 centimeter level, a tuff outcrop on which the site 

was built was encountered. Still some fall rock at this 

level. 

Environmental Radiation 

Two calcium fluoride dosimeters were bur ied in each of seven soil 

samples. The accumulated TL was read and the annual dose calculated on the 

basis of the TL response of the dosimeters (Table 1). 

T a b l e I . Rads per Annum. 

Site Rads per Annum 

LA-16114 304 
LA-16097 .247 
LA-16109 .178 

The lower s t ra tum read somewhat less than the uppermost 5 cent imeter 

thick level, but since only 15 cent imeters at most separated the bottom of the 

lowest of three strata, the addi t ional act ivi ty in the upper levels must have 

had some affect on the lower ones as well. 

Sample Preparation and "Natural" Thermoluminescence 

Three chips were prepared from each sample, making a total of 36. 

These chips were flaked to a size as near as possible to 3x3xlmm., and then 

were polished by hand on silicon carbide wet gr inding paper to remove the 
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outer layer. 

The samples were run to determine their content of natural 

themoluminescence. Background readings were taken periodically. The 

following readings for natural thermoluminescence (NTL) have had the 

average background subtracted (Table 2). For samples 1 through 5, the mean 

background was 2.969 nC, with + .0525, was 3.249 nC, standard deviation 

0.0939. 

Table II. Natural Thermoluminescence with Average Background Subtracted. 

Sample Number 

1 
2 
3 
4 
5 
6 
6B 
7 
8 
9 
10 
11 

Nanocoulombes (nC) 

1.2610 
.7110 

1.2210 
.8573 

6.3083 
.7056 
.6400 

1.1163 
9.6700 
1.5825 
1.5280 
3.6300 

Re-irradiation and Induced TL (100 rads. 150 rads. 678 rads 

After the natural thermoluminescence of the samples was determined, 

residual TL was drained by heating the samples to 400 degrees centigrade for 

one hour. All samples were then irradiated in keeping with their 

environmental backgrounds by a cobalt-60 gamma source at the Dalton 

Research Center and Nuclear Reactor Center. Since basalt flakes Nos. 5 and 

8 show a tremendous response, clearly of geological age, they were not given 
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the same i r radia t ion as the sherds and basalt flake No. 1, which had a sherd-

like level of response. The sherds and flake No. 1. were given ei ther a 100 

or 150 rads i r radia t ion to approach their est imated exposure over the 

centuries. Numbers 5 and 8 were given 678 rads. a convenient exposure, to 

see if such an exposure would approach sa tura t ion or thei r two million year 

geological age. The mean background for the samples has been subtracted, 

and the results can be seen in Table 3. 

Table III. Re-irradiation and Induced TL. 

Sample NO 

1 
2 
3 
4 
0 
6A 
6B 
7 
8 
9 
10 
11 

Rads 

150 
150 
100 
100 
678 
150 
150 
150 
687 
150 
150 
150 

nC. 

.842 

.515 

.852 

.901 

.634 

.664 

.623 

.686 

.897 
1.158 
.982 
1.767 
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Comparison 

Table 4 compares the results of the first ten ( re-irradiation up to 678 

R). The readings have all been converted for standardization and to take into 

account the varying environmental radiation. The figures in the table 

represent "years ago". The formula applied is : 

"Years" = (OTL) x dose 

(ITL) 

rads per year 

Sample 5, a basalt flake from the surface of LA-16097, gave an age in 

excess of 33,000 years, and sample 8, a basalt flake from Stratum 3 of LA-

16114, has a calculated age in excess of 28,000 years. These are clearly TL 

responses based on geological age. These two flakes are still undergoing study 

by massive re-irradiation in order to get a more precise idea as to the amount 

of environmental radiation damage they would have undergone in the two 

million years since the rocks were formed. However, the surface basalt shows 

20% ( 7.7640 nC/9.670nC) loss of its expected TL response, as compared to the 

stone of the same origin in the protected Stratum 3, when the TL output of 

Sample 5 is adjusted to make up for the difference in environmental 

radiation. 

Consideration of Table 4 shows the effects of the fires on the two 

sites, LA-16097 and LAS-16114. Sample 6B resulted in an age under

estimation of 118 years, or 24% too low. Sample 6a, likewise a surface 

sample, must have been somewhat more protected, as it saw only a 1% 

underestimation, well within the margin of error of TL determinations. Some 

of the reduction may have come from surface exposure, but these effects 

would be precluded in the case of the sherd from Stratum 2. The effects of 

this fire seem to reach down to stratum 2, as the three runs of this sample 

give a combined estimation too low by 80.5 years, or 13%, exceeding somewhat 

the margin of error for the sample. The floor sample comes out an essentially 
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T a b l e I V . Thermoluminescence Dating and Comparison. 

Sample TL "Age Archeological Comment 
Age and Basis (B.P.) 

LA-16097 

6B, Surface, sherd 390 + 20 Ca. 508: Bandelier B/G 24% too low. 
San Lazaro Glaze IV 
Ceramics. 

4. Stratum 2, 
Sherd 550 + 28 ca. 628: above Abiquiu 1% low. but well within 

B /G ceramic. 5% margin of error. 
11. Stratum 3. 
Sherd 1.220 + 61 After 758: Abiquiu B/G Too high: spurious, no 

Galisteo B/W ceramics. sign of fire damage. 
10.Floor. 
Sherd 798 + 40 before 758 Dating correct, no sign 

of fire damage. 

LA-16114 

1. Surface, 
Basalt 613 + 45 803 to 303: sherd Up to 24% too low 

association. although perhaps less. 
2. Surface 
Sherd 613 + 45 803 to 303: Sankawi B/C, Up to 24% too low 

Santa Fe B/W ceramics. although perhaps less. 
3. Stratum 2. 
Sherd 675 + 50 After 628; stratigraphy. Dating correct, no sign 

of fire. 
9. Stratum 3. 
Sherd 624 + 37 Ca. 728 to 628: Abiquiu Dating correct, no sign 

B/G ceramic. of fire. 

LA-16109 

Stratum 3, 
Sherd 623 + 32 Pueblo, prehistoric. Dating seems reasonable. 

apparently not affected 
by forest fire. 

correct age and seems unaffected by the fire. Sample 11, from Stratum 3, 

produced an apparent age of 1,200 years, nearly twice what was expected. 

The results from all three samples of this sherd were virtually identical and 

at this stage one must conclude that the sherd must contain some radioactive 

material. It is now undergoing measurement for its own intrinsic 

radioactivity. 

Site LA-16114, which was much less severely burned, stands in some 

contrast to LA-16097. The surface samples are both at most off 24% in their 

dating. Interestingly, the basalt and sherd give the same date. The basalt 
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sample must have been heated in an t iqu i ty or by some prior forest fire. The 

other basalt samples show only a geological age much too old for the cul tural 

deposit. Strata 2 and 3 give essentially the same correct date and seem 

unaffected by the fire. Indeed, the ent i re site seems to be essentially a single 

component site. If such is the case, TL response has been reduced by about 

10% in the upper level here. 

Site LA-16109 was not accompanied by an est imated age, except that 

it was Pueblo /prehis tor ic . Its TL seems quite reasonable for its an t iqui ty , so 

that the impact of the fire is hard to est imate for this site, but the deep 

s t ra tum 3 here seems unaffected by the forest fire. 

Site LA-16097, burned at 800 degrees cent igrade for some time, is 

clearly more severely affected than site LA-16114, which was heated only up 

to 550 degrees cent igrade for a short t ime (10 to 15 minutes) . The fire 

reduced TL by not more than 24%, and some of this reduct ion may have been 

by surface exposure. Certainly the damage seems not to have extended into 

s t ra tum 3. Perhaps the fire was in the tops of the trees and was not much 

involved in underbrush , which was lacking at Bandel ier when I visited there 

in 1958. 

Conclusions 

The conclusion from this one example make clear what seems 

theoret ical ly expectable, i..e. forest fires do change the TL reaction of 

archeological sherds and stone tools. However, the effects on LA-16114 

suggest that a skillfully controlled fire might be managed wi thout wreaking 

undue harm on an archeological site, especially if the fire is confined 

pr imar i ly to the trees, and not undergrowth . The val idi ty of this s ta tement 

would be f irmer if a sample from s t ra tum 1 had been avai lable. 

Unfor tuna te ly , one of the pr imary aims of burn ing over a forest seems to be 

the e l iminat ion of floor l i t ter . 

One implicat ion of this s tudy is for TL analysts. If forest management 

techniques involving controlled burn ings become the rule or have a l ready been 

made over some site, it provides another basis for concent ra t ing on the 350-
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400 degree centigrade range of TL response, already recommended by M. J. 

Asitken of Oxford Univers i ty on the basis of other grounds more intr insic to 

the TL process. 

This has been an ini t ial study, and obviously other invest igat ions need 

to be conducted. Some suggestions for future studies are : 1) samples should 

be provided from sherds and apparent ly heat t reated ar t i facts which manifest 

their own dat ing as horizon markers , such as, for example, Mesa Verde Black 

-on-white, or Snyder points and the like, 2) a continuous series including all 

strata should be used, and 3) preferably such a site would be relatively far 

from radioact ive deposits or the fallout zone of nuclear testing areas. 

Foresters clearly should provided with addi t ional research to help them 

unders tand the dangers to archeological sites which can come from accidental 

or in tent ional burn ing of forests. 
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APPENDIX H 

ARCHEOMAGNETIC DATING OF TWO HEARTHS IN THE 

LA MESA FIRE AREA 

Robert L. DuBois 

Director , Ear th Science Observatory 

Univers i ty of Oklahoma 

Norman, Oklahoma 

Three sets of archeomagnet ic samples from two hear ths from LA-

16097 were collected by Tom Windes and his co-worker from the Chaco 

Archeological research Center and by Lyndi Hubbel l of the Cul tura l resources 

Center in the Fall of 1977. The samples were sent to the archeomagnet ic 

laboratory at the Universi ty of Oklahoma for processing. 

The following dates were received from those samples (Table 1): 

Table I. Results of Archeomagnetic Analysis. 

Sample Number 

1562 

1563 

1578 

Provenience 

LA-16097. Room 1 
hearth 1. 

LA-16097, Room 1 
hearth 2. 

LA-16097. Room 1 
hearth 2 

Date 

Mid 14th century 

Mid 14th century 

Mid 14th century 

Results from set 1563 indicated a more modern date and presumably 

a more recent firing. The laboratory 's s tandard cleaning techniques were 

unable to erase any superf luous fields the samples from this set may have 

acquired after its or iginal use. Results from other lab tests did seem to show 

that the original di rect ional moment of the sample might be recovered if the 

hear th was not heated above a cri t ical t empera ture . To determine this for 

sure, a second set of samples was collected from hear th 2, and a 14th century 

date resulted. 
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APPENDIX I 

RADIOCARBON DATES FROM TWO SITES 

BURNED BY THE LA MESA FIRE 

Irene Stehli 

Dicarb Radioisotope Co. 

Oklahoma City, Oklahoma 

Four wood samples were collected from two archeological sites 

excavated within the La Mesa fire area and were submitted for radiocarbon 

analysis at the Dicarb Radioisotope Co. in Chagrin Fall, Ohio. 

Although the samples could be dated, there was insufficient data to 

allow any correlation on the effects of the fire. Comparative samples 

collected prior to the fire or interpretation based on other datable materials 

would have been necessary for a statement to be made on the direct affects 

of the fire. 

In other words, a C-14 date is the measurement of the specific activity, 

counts per minute per gram, of a sample. To show that the fire has affected 

it, there must be another sample to compare with. If several samples were 

collected before the fire, these dates could be statistically compared to samples 

collected after the fire and dated. Another approach, of course, would be two 

sites known to be of the same age, one burned and one unburned. Many dates 

might show, statistically, the effects of the fire. 

The Analysis 

Samples were prepared in the following manner for analysis: 

All samples were first examined and cleaned of obvious 

impurities. The samples were treated for humic acids with 2N 

Na OH at 100 degrees centigrade for 30 minutes, decanted, 

filtered, washed, and picked for rootlets while wet. Tree 

carbonates were removed with 2N HCL at room temperature for 

approximately 48 hours. The samples were then decanted, 

filtered, washed, again picked for rootlets while wet, dried at 
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90 degrees cent igrade, and picked for rootlets and remaining 

impuri t ies under 30 x magnif ica t ion. 

Samples and results are described below: 

Sample P I C 1050 

Site Name: LA-16109, Escobas Mesa, Bandelier . 

Sample: 1, FS-11 

Lat i tude: 35 degrees, 48' North. 

Longitude: 106 degrees, 20' West. 

Depth: Ca. 25 cm below datum. 

Wood charcoal from one mile south of State Road 4, Escobas Mesa, Bandelier 

Nat ional Monument , from Stratum 3. Moist, orange-tan color soil; sandy with 

heavy clay content. 

Remarks: Rootlets present. Unbel ievable number of pene t ra t ing roots. Some 

of these may be yucca or palm wood fibers. Picked clean. 

Combustion: 

Amount of C 0 2 generated: -4 in. Hg.2T. 

Amount of Li thium added: 17 grams 

Weight of Vial and sample: 20.1474 grams 

Weight of Vial: 17.5039 grams 

Weight of Benzene: 2.6435 grams 

Weight of Carbon: 2.4388 grams 

Weight of Benzene and 

Scinti l lat ion Solution: 4.3990 grams 

Radiocarbon Age: 2000 B.P + 50 (50 B.C) 
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Sample P I C 1052 

Site: LA-16097, Burnt Mesa, Bandelier . 

Sample #: 3, FS-11 

Feature: Room 2 

Longitude: 35 degrees, 48' North. 

Lat i tude: 106 degrees, 19' West. 

Depth: 12 cm. below present ground surface. 

Charcoal from Burnt Mesa, Bandel ier Nat ional Monument , 1/2 mile south of 

State Road 4. From Room 2, S t ra tum 2. Area contained several root systems 

from small ponderosas adjacent to the site. 

Remarks: Rootlest present, Free Carbonates . A few rootlets present, mild 

carbonate react ion. 

Combustion: 

Amount of C 0 2 generated: 0 in. Hg. 2 T. 

Amount of Li th ium added: 18 grams 

Weight of Vial and sample 20.1452 grams 

Weight of Vial 17.5052 grams 

Weight of Benzene 2.6400 grams 

Weight of Carbon: 2.4857 grams 

Weight of Benzene and 

Scint i l la t ion Solution: 4.3968 grams 

Radiocarbon Age: 420 B.P. +45 ( A.D. 1530) 
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* U.S. GOVERNMENT PRINTING OFFICE: 1990-775-158/25,091 REGION NO. 8 

Sample: unlabeled 

Site: LA-16097, Burnt Mesa, Bandelier . 

Feature: Room 1, Str taum 3. 

Lat i tude: 35 degrees, 48' North. 

Longitude: 106 degrees, 19' West. 

Depth: 67 cm. below datum. 

Wood fragments, unburned from La Mesa fire, Bandel ier nat ional Monument. , 

1/2 mile south of State Road 4; from 25 cm. east of West wall, 126 cm. north 

of south wall. Sample may be roofing mater ia l . 

Remarks: Rootlets present. Other contaminants - gasoline and paraf f in 

(originally prepared as t ree-r ing sample). Wood very rotten and severely 

rootlet infested. Picked wet and dry. Floata t ion, picked. Appears clean 

prior to burning. 

Combustion: 

Amount of C 0 2 generated 0 in. Hg. 2 T. 

Amount of Li th ium added: 18 grams 

Weight of Vial and Sample 20.1457 grams 

Weight of Vial: 17.5057 grams 

Weight of Benzene: 2.6400 grams 

Weight of Carbon: 2.4357 grams 

Weight of Benzene and 

Scinti l lat ion Solution: 4.4134 grams 

Radiocarbon Age: 40 B.P. +40 (A.D. 1910) 
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