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PREFACE 

Historical photographs of the Chiricahuas were obtained through 

the Arizona State Historical Society in Tucson, from the United States 

Forest Service Tucson office, and from the Special Collections section 

of the University of Arizona library. Vegetation sampling was done 

over a two year period in 1977-78. Both spring and summer flora were 

documented in Barfoot and Rustler Parks, but only summer flora was 

documented for the remainder of the parks due to the difficulty of 

young plant identification in spring and the fact that the greatest 

degree of meadow growth occurs after the beginning of the rainy season 

in late June/early July. 

Collection/sampling trips occurred as follows: Rustler Park— 

12 May 77, 18 July 78, 15 September 78; Barfoot Park—12 May 77, 

16 September 78; Anita Park—12 October 78; Antler Park—12 October 78; 

Round Park—12 July 68, 15 September 78, 12 October 78; Blumer Park— 

15 October 78; Little Park—1 October 77, 25 July 78; Cima Park— 

12 October 78; Long Park—30 July 78, 15 August 78; Fly Park 30 July 

68, 12 October 78; and Morrow park—30 May 78. 

The meadows of the Chiricahua Mountains were chosen because of 

their accessibility to Tucson and their location near major trails 

within the range. In addition, a significant body of historical docu

ments including early landscape photographs, forest service records, 

and the writings of ornithologists and botanists, was known to exist 

for the area. This provided an unusual opportunity to reconstruct a 
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picture of the early vegetation and examine notable landscape changes 

that have occurred since the beginnings of permanent Anglo settlement 

in the 1870s. 

The author wishes to express his sincere thanks to the 

following individuals who contributed a great deal of effort to the 

acquisition of historical documents, photographs, knowledge of the 

Chiricahua scene, or plant ecology. The author wishes to particularly 

thank Dr. David Bradbury and Dr. Richard Reeves who chaired part of 

the time as thesis chairman for this study. The following individuals 

should be noted: Dr. Robert Altschul, Charles Ames, U.S. Forest Ser

vice; Dr. Conrad Bahre, Bernard Bruner, U.S. Forest Service; Jennifer 

Burns, Tom Deecken, U.S. Forest Service, Joannie Fidek, Paul Fugate, 

Dr. Melvin Hecht, Steve Hall, Barbara Koll, Maquite McCrone, U.S. 

Forest Service; Dr. Stephen McLaughlin, Chuck McMoran, MD: Bill Murray, 

National Park Service; Don Powell, Pete Rawdon, U.S. Forest Service; 

staff of the Arizona Historical Society Library in Tucson; staff of 

the National Archives in Washington, D.C.: Marv Stokes, Rick Taylor, 

and Jerry Via. 
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ABSTRACT 

Fourteen meadows exist in the high country of the Chiricahua 

Mountains of southeastern Arizona. With the coming of the Anglo 

cattlemen dramatic changes occurred to the dynamic equilibrium of the 

meadows. Severe overgrazing by cattle and sheep may have extirpated 

several plant species and greatly altered the species composition. 

The setting aside of the Chiricahua Mountains as a forest reserve in 

the early 1900s led to increased fire suppression. Fire, a natural 

element in maintaining forest meadows, became a rare phenomenon. 

Invasion of meadows by Pinus ponderosa and Pseudotsunga menziesi has 

increased in recent years. The timing of tree invasions is complex 

but may be due to periods of spring drought, overgrazing, and a period 

of several years without ground fires. With fire suppression the sur

rounding forest has become more dense, changing the water regime of the 

meadows. Several meadows appear to be drying out due to reduced inflow 

of water and compaction by cattle, vehicles, and campers. 

x 



CHAPTER 1 

THE PROBLEM 

Meadows occur throughout most well-watered montane sections of 

western North America. Botanists, and more recently, ecologists and 

geographers, have been fascinated by these anomolous grasslands amid 

the mountain forests. Numerous investigators have examined these mead

ows, concentrating their efforts on possible origins for the open 

aspect, the high diversity of flowering plants, the meadow-forest bor

der or ecotone, and problems of tree invasions and meadow maintenance. 

A number of these meadows occur near the crestline of the Chiri-

cahua Mountains in southeastern Arizona. Like small islands amid the 

bastness of the ocean, these meadows cover relatively few acres in com

parison to the thousands of acres of surrounding forest. The apparent 

simplicity of the meadows relative to hearby ecosystems and the island-

like nature make the meadows useful models for illuminating and orient

ing research into other complex ecosystems of the Chiricahuas. 

The Chiricahua meadows are dynamic ecosystems. During historic 

times numerous changes in the meadows are known to have occurred, includ

ing tree invasions, lumbering of the bordering forests, controlling 

of most natural fires, periodic heavy grazing, and the introduction 

and/or extirpation of several meadow-inhabiting plants and animals. 

Additionally, sporadic attempts at agriculture have taken place in at 

least three of the meadows. The area has not lacked for a variety of 
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cultural influences ranging from Indian and Spanish occupation through 

years of Anglo mining and grazing impacts to its present-day management 

by the U.S. Forest Service. 

Objective of Study 

My objective in studying the Chiricahua meadows is fivefold: 

first, I intend to discuss the natural setting of the meadows with 

respect to geology, soil, climate, and aspect, and take a brief look 

at the annual phenology of the meadow plants; second, I intend to docu

ment current meadow vegetation patterns by means of transect and qua

drat analysis to establish a baseline for future comparisons and to 

relate to historic patterns; third, I will document the history of 

vegetation changes using paired photographs, early written descriptions 

of the high country by naturalists, foresters, and other scientists, 

and through interviews with current residents of the region; fourth, I 

will consider the major factors influencing vegetation changes in the 

Chiricahua meadows and discuss them in light of research results from 

studies undertaken in other western American meadows and mountain 

grasslands; fifth, I will summarize the major changes that have 

occurred through time In the meadows and make recommendations for 

their management. 

Literature Review 

Much excellent meadow research has been carried out in the past 

four decades in four main geographic areas of the West: the Olympic 

Mountains in Washington state and nearby sections of the Cascade Moun

tains; the California Sierra Nevadas, primarily in the vicinity of 
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Yoseraite and Sequoia National Parks; the Grand Canyon section of Ari

zona; and the Rocky Mountains of Wyoming, Utah, and Colorado. 

In the Yosemite Park region, Ernst's (1943, 1949) early inves

tigations warned of the continuing invasion of valley meadows by en

croaching shrubs and forest and was a precursor of later work by 

Gibbens and Heady (1964), who documented changes in valley meadow struc

ture following White settlement, and correlated these changes to the 

cessation of grazing, decreased burning, and introduction of exotic 

plants. Reynolds (1959) looked at the effect of natural fires and 

aboriginal burning upon backcountry meadows, holding that the cessation 

of aboriginal burning was largely responsible for later tree invasions 

in the meadows. Heady and Zinke (1978) suggested management techniques 

for maintaining today's Yosemite meadows, noting that fully one-half of 

the area that was meadow in the late 1800s was now forest. 

DeBenedetti and Parsons (1977) reviewed the history of research 

on meadows in the Kings Canyon-Sequoia National Parks areas over the 

past hundred years and discussed management problems and techniques. 

Other studies in California reflected an interest in tree invasions in 

meadows but disagreed over the causative factors. Vankat (1970) noted 

that with the twentieth century reduction in fires in the Sequoia 

National Park area, lodgepole pine forests had become more dense and 

meadows had been invaded rapidly by trees, but stated that the trigger 

factor in this Increase in density and invasion of meadows was the end 

of livestock grazing. Vale (1977), writing of meadows and forests in 

the Warner Mountains in extreme northeastern California, noted that 
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grazing by domestic livestock had caused an invasion of brush and grass 

by trees. 

Kuramoto (1968) concluded that in the Olympic Mountains fire 

was the major factor responsible for the presence of subalpine meadows 

and that the micro-climate of the fire-created opening would determine 

whether or how rapidly trees would invade. Franklin et al. (1971) 

investigated massive tree invasions in the subalpine meadows of the 

Cascade Mountains and suggested that climatic change exemplified in the 

retreat of the Nisqually Glacier on Mt. Rainier was the most probable 

causative factor, although grazing, fire, and the forest edge effect 

were possible factors. 

Meadow investigations in Wyoming have focused upon tree inva

sions. Vale (1978) found that trees had invaded one side of Cinnabar 

Park in the Medicine Bow Range over the last century, but found no evi

dence to support an earlier interpretation by Miles and Singleton 

(1975) that the park was a migrating unit and had advanced into the 

forest. Dunwiddie (1976) undertook a dendrochronological investigation 

of invading trees in a subalpine meadow in the Wind River Range. He 

found that the factors which maintain the meadows do so primarily by 

limiting establishment of trees. Abundant tree establishment in the 

meadows appeared to be the result of moderate levels of cattle utiliza

tion which reduced competition from meadow vegetation and favored co

niferous seedlings. The lack of tree establishment after 1963 coincided 

closely with the cessation of grazing in the area. Cottam (1929) offer

ed an early account of a 1,500-acre bottomland meadow totally destroyed 
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by a combination of factors, including a severe drought and overgrazing 

which transformed a flowery mountain paradise into a sagebrush desert. 

Meadow studies in the Grand Canyon include Merkle's (1962) 

quantitative approach to describing the major plant communities of both 

the North and South Rims and Arthur and Love's (1969) paper which 

reported preliminary results of comparing environmental factors in 

grassland parks with the surrounding forests. McHenry's (1933) short, 

descriptive paper is a valuable naturalist-oriented look at the physi

cal factors influencing the location and maintenance of meadows on the 

North Rim. Conditions of extreme wetness and dryness were found to be 

unfavorable for natural reforestation on meadows of the Kaibab Plateau. 

Two additional papers that deal with man's influence upon the 

vegetation of the Arizona mountains are Cooper's (1960) extensive mono

graph on vegetation changes in east central ponderosa pine regions and 

Leopold's (1924) description (based on his several years of experience 

as a forester and his interviews with local ranchers) of changes in 

parks and foothill vegetation in southeastern Arizona. 

Despite the numbers of visiting scientists, an amazing paucity 

of published works on the flora and fauna of the Chiricahuas exists. 

Fewer than 20 major works concentrate on the Chiricahuas as their 

primary focus although numerous works make reference to the flora and 

fauna of the region, often as part of a broader geographic study. 

The earliest known description of the Chiricahua vegetation is 

found in the Indian Boundary Claims Report (U.S. Senate, Document #199) 

of 1886. This brief note of the presence of pine forests and rich, 

grassy meadows was probably based upon field notes made by members of 
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the Wheeler Survey team, notes which, unfortunately, are missing from 

the National Archives in Washington, D.C. Royal Kellogg's (1902b) manu

script was written after the author made a thorough survey of the entire 

range's forestry potential, noting the presence of a grassy understory 

in the ponderosa pine region where the trees grew well spaced from each 

other. He noted, too, the influence of fire in the range, commenting 

that fires had swept throughout the range, but that serious fires were 

far more localized. 

Castetter and Opler's (1936) ethnobotanical study is surely the 

definitive work on the Chiricahua Apache and contains the only real 

clues to any Amerind landscape changes in the high country. Darrow's 

(1944) brief article focuses upon the range capacities of the Cochise 

County forests. His description of the coniferous forests of Cochise 

County is taken directly from the 1886 U.S. Senate document. Reeves' 

(1976) study of the vegetation of the Chiricahua National Monument is 

the most comprehensive local flora investigation to date. A relatively 

complete plant list and a study of the major plant associations domi

nate this work. Marshall's (1957) report, although primarily a compari

son of breeding bird populations of numerous northern Sonoran and south

eastern Arizona canyons, contains a wealth of observations on the 

vegetation of the Chiricahua woodlands. 

Blumer's (1912) study of the influence of pocket gophers in 

ponderosa pine forests is based upon observations in the nearby Rincon 

Mountains and in the Chiricahuas. Law's unpublished field notes from 

1919 and 1921 are valuable landscape descriptions of the crest region. 

Some of these descriptions are noted by Hubbard (1972) in his "Notes 
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on Arizona Birds." Cahalane's (1939) annotated checklist on the mammals 

of the Chiricahuas is particularly valuable for the history of some of 

the larger mammals of the region such as the wolf (Canls lupus) and 

the grizzly bear (Ursus horribilis). 

Brandt's (1951) lengthy treatise on Arizona birds contains much 

information on bird population changes in the Chiricahuas and landscape 

changes brought about by fire protection. Much of Brandt's information 

was gleaned from his interviews with Ralph Morrow, a former U.S. Forest 

Service employee, local game warden, and self-taught naturalist who, 

unfortunately, wrote down few of his observations and ideas on forest 

ecology. Robinson's (1959) study of the fauna of the Fly Peak region 

included the results of vegetation plots from Round Park. 

Exemplifying the growing interest in wildlife of the borderlands 

region is Taylor's (1980) book on the Elegant Trogons. His (1977a) hik

ing guide to the Chiricahuas is a useful introduction to the range. 

Gehlbach's (1981) Mountain Islands and Desert Seas is an excellent 

study on the ecology of the Southwest and provides an abundance of bib

liographical references to the Chiricahuas and nearby ranges. Sawyer 

and Kinraide (1980) discussed forest zonation in the high Chiricahuas 

using various ordination techniques, although valuable as a statement 

of current forest conditions, their premise of significant forest 

changes since the late 1800s is based upon a very tenuous interpreta

tion of Kellogg's (1902b) account of fires in the region. 
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Nomenclature of Grasslands 

Throughout mountainous regions of western America the terms 

"meadow," "parkland," "cienega," "glade," and "flat" are used to 

describe various open situations in forestlands. Some terms have a 

regional bias, some are used interchangeably for describing a similar 

environment, while in certain areas such as the Chiricahua Mountains a 

misuse or misunderstanding of the terms appears to have occurred. 

The term "meadow" is widely used to describe an open, grassy 

area, particularly in alpine areas of Washington and Oregon and in the 

Sierra Nevadas of California. Such open areas may be extremely differ

ent from each other as are evidenced by the heath-clad meadows of the 

Olympic Mountains, the meadows formed on alluvial deposits along 

streams in Kings Canyon National Park, or the edaphic, fire-influenced 

meadows of east central Arizona in the White Mountains. The term 

"meadow" is also randomly and rather indiscriminately applied to any 

such open area throughout the West by visiting geographers, naturalists, 

and other writers, perhaps influenced by the usage of the term "meadow" 

in the eastern United States to describe a grassy field. As a geo

graphical term, however, it appears to be absent from most of the 

Southwest except in the White Mountains of Arizona (i.e., Hannagan 

Meadows). 

"Cienega" is a Spanish term meaning "swamp, quagmire, or bog" 

with a strong implication of standing water present. Historically, its 

use was most common in describing lowland swamps, particularly those 

along river courses such as the San Simon Cienega, just to the north

east of the Chiricahuas. The term is frequently used in northern 
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Sonora, southern Arizona, and in southwestern New Mexico. I have heard 

it used most frequently by botanists and local residents to describe 

moist meadows in the White Mountains and Pinaleno Mountains of eastern 

Arizona. Law (1919) noted in the Chiricahuas that at Barfoot Park 

"there is a fine meadow and cienega"; the cienega likely referring to 

the same small (perhaps somewhat more extensive than now) open-water and 

marshy area still present in today's meadow (1982 note—now drained). 

Usage of the term "park" or "parkland" offers the greatest 

problem in terms of definition. Park is used in Wyoming, Colorado, 

Utah, and Arizona but its meaning varies regionally. In Wyoming the 

term is used to describe grassy clearings within the forest, much like 

the contemporary usage of park in the Chiricahuas. The term in Colo

rado refers to huge expanses of grassland within the Rocky Mountain 

foothills such as South Park or North Park. Smaller grassy areas rang

ing from 5 acres to as much as 100 acres in the Grand Canyon and Flag

staff areas of northern Arizona are also known as parks (e.g., V. T. 

Park on the North Rim). 

In the Chiricahuas the term "park" appears to have come into 

usage in the early 1890s, as it does not appear on the maps from the 

1880s (Arizona Historical Society, National Archives), but A. K. 

Fisher, a visiting ornithologist, noted birds around Fly Park in 1897. 

A possible source for the term locally may have been the Hands brothers, 

local ranchers and naturalists who immigrated to the region from 

Inverneshire in Scotland in 1889, where one of them had been a game

keeper in a hunting preserve or park (Law, 1919). 
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The difficulty in interpreting usage of the term "park" in the 

Chiricahuas is that the word has been indiscriminately applied to two 

quite different vegetation associations almost from the time of first 

exploration (Figure 1). Most contemporary users of the term "park" use 

it to describe the grassy, open meadows of the higher elevations; 

Barfoot, Rustler, Fly, Anita, and others. Many writers and visiting 

ornithologists such as Fisher (1897) and Brandt (1951) have equated the 

term "park" with the open meadows. 

However, a careful reading of Law (1919, 1921) and Blumer 

(1906-07 notes) suggests that a park was something quite different. A 

park was the descriptive term for an area of forest, usually ponderosa 

pine (Finus ponderosa), with an open canopy, widely spaced trees, abun

dant light, and a rich herbaceous and grassy understory or ground-

cover. Within Barfoot and Rustler Parks were individual meadows and a 

cienega was located within the Barfoot meadow. 

' Typical parks covered many acres. Kellogg (1902b) noted 

that Mr. Riggs "estimated there are 400 acres of forest in Barfoot 

Park . . . certainly a far larger area than today's usual definition 

of Bar foot Park as a 4-acre meadow. Early descriptions of eastern 

Arizona forests -confirm the "parklike" aspect of the ponderosa pine 

forest (Chapter 4). 

Perhaps the most sobering thoughts about this confusion of 

terms is that the areas historically encompassing Rustler and Barfoot 

Parks could hardly be called parks today following Law, Blumer, and 

Kellogg's definition of park. In fact it is now all but impossible to 

determine the historic perimeters of these parks, because fire 
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Figure 1. Meadow, Parkland, and Cienega Sections of Barfoot Park 
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suppression has choked the forest so that parkland and forest has 

merged into one vegetation association. The slopes below Pine Park on 

the Snowshed Trail and the vicinity of Turkey Park are two of the few 

remaining areas within the Chiricahuas where the term "park" could 

still be readily applied. Although Pine Park itself has suffered 

severe tree invasion, the slopes directly below the park reflect one 

of the healthiest pine stands in the range (Rawdon, 1977, pers. comm.). 

Mature, widely spaced ponderosa pines stand amid 2- to 3-foot tall 

bunch grasses and numerous herbaceous plants. Wildlife sign, including 

deer and bear, is frequent. Fires have reportedly been more numerous 

in this region than elsewhere, in part due to steep slopes that make 

control difficult. Grazing pressure here now appears to be light. 

The term "glade" is infrequently found in the literature and is 

used to describe a sunny, grassy clearing in the forest. Law (1919) 

frequently used the term and, in his usage, it seemed to imply an 

absence of trees. He noted "as we turned back from Junction Saddle 

just entering the Canadian n. [sic] slope, where firs were cotted 

about open glades, . . . [and] . . . hummers are rare up here now . . . 

although we set awhile several times by flowery glades." Such a term 

does not appear to have had any native or local usage and probably 

originated from nineteenth century Romantic literature where it was 

frequently found, particuarly among poets, far removed from western 

North America. 

The rarely used term "flat" is used in the nearby Pinalenos 

Mountains near Safford to describe both open meadows and parklike 
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situations (e.g., Hospital Flat, Turkey Flat). No usage of this term 

in the Chiricahua Mountains appears to exist. 

In this study I have used the generally accepted local meaning 

of the term "park" as synonymous with the term "meadow," open, grassy 

areas of the higher elevations of the Chiricahuas. References to parks 

in the historical literature of the region must be read in context to 

fathom whether the writer was referring to the meadows or to the open 

forest near the meadows. In cases where the meaning of the term may 

be ambiguous, I have had to make a decision based upon my knowledge 

of the author's other works that might have reflected a clue as to the 

Chiricahua situation. 



CHAPTER 2 

THE SITUATION: THE CHIRICAHUA 

MOUNTAINS AND THEIR MEADOWS 

The Chiricahua Mountains are situated in extreme southeastern 

Arizona, where they rise precipitously from the A,000-foot desert 

floors of the Sulphur Springs Valley on their western flank and the San 

Simon Valley on their eastern flank (Figure 2). The range is approxi

mately 40 miles in length and 20 miles in width and is oriented in a 

north to northwest direction. Peaks along the main crest, which ex

tends from Aspen Saddle north to Onion Saddle, typically exceed 8,000 

feet in elevation and the highest point, Chiricahua Peak, reaches 9,796 

feet. The Chiricahuas, with an area of about 800 square miles, repre

sent the largest of the group of isolated ranges scattered between the 

Colorado Plateau (Arizona's White Mountains) and the northern limit of 

the Sierra Madre cordillera in Mexico. 

Relief and pivotal location with respect to widely differing 

faunal and floral realms have resulted in the presence of an extremely 

high species diversity, the highest faunal diversity of any area in the 

continental United States. Species from the Chihuahuan Desert, Sierra 

Madres, Sonoran Desert, Rocky Mountains, and Great Plains make up this 

diverse mixture which has attracted the attention of numerous scien

tists ever since the mountains were opened to settlement following the 

cessation of the Indian Wars. The American Museum of Natural History 
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in New York chose the North Fork of Cave Creek Canyon as a site for 

its field station to take advantage of the opportunities afforded by 

this high diversity. 

Numerous factors contribute to the high diversity in the Chiri-

cahuas. In addition to the fortuitous location, the Chiricahuas contain 

a diversity of habitats from forests and grasslands to year-long wet 

canyons, talus slopes, steep cliffs, caves, desert scrub, and even 

some pinon-juniper country that closely resembles a savanna. The 

greater mass of the Chiricahuas compared to other "sky island" ranges 

contributes to a cooler climate favorable to many Rocky Mountain spe

cies in the high coniferous forests and Great Plains grassland species 

in the surrounding desert grasslands. 

Numerous species reach the limits of their range in the Chiri

cahuas. Examples include the Elegant Trogon (Trogon elegans) and 

Sulphur-bellied Flycatcher (Myiodynastes luteiventris), two bird spe

cies which reach the northern limit of their range in or near the 

Chiricahuas, the Coatimundi or chula (Nasua nasua) which has invaded 

the southwestern mountains from Mexico during the past century, and 

many plant species such as Agropyron spicatum, Rubus parviflorus, and 

Tragia stylaris. Endemism is lacking among the fauna, but several 

plant species are found only here including Rumex orthoneurus, 

Apacheria chiricahuaensis, and Erigeron Kushei. 

Rustler Park and Cave Creek Canyon are nationally renowned 

birding areas which annually attract thousands of visitors attempting 

to add some of the Mexican and southwestern "specialty species" to 

their lifelists such as the Elegant Trogon, several owl species, 
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numerous hummingbirds, the Zone-tailed Hawk (Buteo albonotatus), and 

the Montezuma Quail (Cyrtonyx montezumae). Herpetologists, too, are 

attracted by the wide diversity with snakes like the Coachwhip 

(Masticophis flagellum) and Twin-spotted Rattlesnake (Crotalus pricei) 

of particular interest due to their rarity and limited United States 

range. Geologically, the Chiricahuas are a fault block type of range 

typical of many nearby mountains of southern Arizona and New Mexico: 

The rocks in the wilderness are mainly weakly deformed mid-
Tertiary volcanic and intrusive rocks—chiefly rhyolite and 
monzonite—that lie on shale and sandstone of Cretaceous age. 
Paleozoic formations, such as the Permian Concha Limestone 
exposed 2 miles northeast of the wilderness, presumably are 
present locally at a depth of several thousand feet beneath 
the wilderness. The Cretaceous and older rocks of the area 
are considerably folded and faulted, but the mid-Tertiary 
volcanic rocks are nearly flat and have been deformed only 
by a few high angle faults (Drewes and Williams, 1973, pp. 
1-2 ) .  

The central crest is virtually devoid of mining activity and only traces 

of mineralization have been located in the Chiricahua high country. 

The Chiricahuas have always been a major impediment to transpor

tation and even today only two roads cross the main range. Early ex

plorations and border and railroad surveys avoided the Chiricahuas, 

partially because their rugged canyons and dense forests posed an im

pressive obstacle and partially because of the Chiricahua band of the 

Apache who controlled the area until 1872. Location of the Chiricahuas 

well to the south of Interstate 10, the major cross-country route 

across southern United States, has helped keep the number of visitors 

low and lessen the impact from tourists and hikers. Douglas, 60 miles 

south of the Chiricahuas, and Willcox, 40 miles to the northwest, are 
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the only towns with significant population within an hour's drive of 

the mountains. 

Meadow ecosystems occur sporadically in the mountains of 

Arizona and northern Mexico. Large expanses of grassland occur in the 

White Mountains of east central Arizona interspersed amid equally large 

expanses of forest, but these mountain grasslands are apparently of 

different origin than the much smaller meadows of the Chiricahuas. 

In the Basin and Range province of southeastern Arizona, mead-

ows occur mainly in the Pinaleno Mountains near Safford and in the 

Chiricahuas, but other mountain ranges contain a few, such as the 

meadow that historically occurred in the Santa Catalinas near the pres

ent site of Summerhaven (Phillips, Marshall, and Monson, 1964). Mead

ows are also found in some isolated ranges of northern Sonora and 

Chihuahua. LeSueur (1945) noted grass and sedge meadows in the vicin

ity of Chuichupa and Babicora in northern Chihuahua, and Marshall 

(1957) found open pine park on the level ridges of the Sierra Pulpito 

in northern Sonora and noted wet meadows in numerous areas of the 

northern Sierra Madres. 

Meadows in the Chiricahuas occur sporadically from as low as 

5,349 feet at Silver Spur Meadow in the National Monument to 9,550 

feet at Anita Park on the crest of the range. The majority of Chiri-

cahua meadows occur along the crest in a 6-mile stretch from Little 

Park on the north at 7,850 feet to Anita Park on the south (Figure 3). 

The origin of the Chiricahua meadows is not precisely known. 

Soil studies in the similar but larger Pinaleno Mountain meadows found 

typical prairie soils and not Wiesenboden or meadow soils (Martin and 
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Fletcher, 1943, p. 137): "The Wiesenboden, though covered with a flora 

of grasses and sedges, are poorly drained, waterlogged much of the 

time, and are underlaid with a greenish gray glei layer." Two soil 

profiles dug in Barfoot Park to a depth of 36 inches revealed a granu

lar, dark soil with no sharp distinctions between the A and B horizon 

The B horizon appeared somewhat lighter in color than the A horizon 

with no C horizon present by 36 inches depth. This closely parallels 

Martin and Fletcher's 1943 findings in the Pinalenos. It is possible, 

however, that a very deep A horizon exists in the Chiricahua meadows 

and that the two samples only reached an A horizon and not a B horizon. 

Three of the Chiricahua meadows, Blumer, Little, and Antler 

Parks, lie in closed basins and may owe their lack of trees to soils 

which remain saturated well into spring. Whether there is a soil dif

ference between these meadows and the other, drjer meadows, was not 

determined. The other meadows are all located on or just below the 

mountain crest, and each lies at the head of a major drainage for the 

range: Anita (Anita Spring); Aspen Saddle (Cave Creek); Fly (North 

Fork Cave Creek); Cima (Cima Canyon); Round (North Ward Canyon on the 

west and Greenhouse Creek on the east); Morrow (Big Mountain Spring); 

Long (North Fork Cave Creek); Rustler (Turkey Creek); and Barfoot (Pine 

Canyon). Although only sections of these meadows may be as wet as 

Blumer or Little Parks, the importance of water to the maintenance of 

these meadows on open grasslands seems critical. 

No anthropogenic origin for these open meadows has ever been 

seriously considered for the Chiricahuas, unlike some California moun

tain grasslands for which an Amerind origin has been strongly suggested 
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(Reynolds, 1959). In modern history only the Chiricahua Apache inhab

ited the high country and then only seasonally. Their use of fire is 

discussed in Chapter 5. 

No permanent weather stations exist in the Chiricahua high 

country, but climatic conditions can be inferred from stations in 

similar situations in neighboring mountain ranges. Stations in Douglas 

fir regions in southern New Mexico with an approximate elevation of 

8,500 feet have a growing season of 114.5 days and a mean annual preci

pitation of 24.4 inches (Martin and Fletcher, 1943, p. 99). Combined 

data from seven stations in northern Arizona's ponderosa pine region, 

with a mean elevation of 6869 feet shows an average growing season of 

134 days and a mean value of annual precipitation that ranges from 

19.8 to 23.7 inches. The extreme dates for the last killing frost in 

spring and the first in fall were 5 June and 27 September. 

Sellers and Green (1964) noted that the ratio of summer to 

winter precipitation amounts is consistently higher over the eastern 

half of the state than over the western half. Most of the towns at the 

southern ends of the San Pedro and Sulphur Springs Valley in the south

eastern section of the state received more than 70 percent of their 

annual precipitation between May and October, inclusive. 

Sawyer and Kinraide (1980) estimated precipitation for the high 

Chiricahuas, using lapse rates and altitudinal gradients summarized in 

C. H. Lowe's (1964) Vertebrates of Arizona. They estimated mean annual 

precipitation at 9023 feet of 33.46 inches and at 9515 feet of 37.40 

inches. Data from four lower elevation sites (including both Cave 

Creek Canyon and Rucker Canyon) was included to compute these figures. 
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Taylor (1977, p. 15) noted that "in the average year probably more than 

100 inches of snow falls on Chiricahua Peak, and the snow accumulation 

will range from 3 to 7 feet." His information is based upon a precipi

tation guage in Rustler Park maintained by the U.S. Forest Service. 

Table 1 summarizes data from a station approximately 4,000 feet 

below Anita Park. This meadow would probably receive 12 to 16 inches 

more precipitation annually if precipitation lapse rates typical for 

Arizona were applied. Much of the precipitation in the four winter 

months occurs as snow which often accumulates throughout the winter. 

Above 8,000 feet in elevation, the snow pack may last well into April 

with patches present in some years in early May, on shaded, north-

facing slopes. 

Sellers and Hill (1974) noted that one of the outstanding fea

tures of the climate at Portal (on the east side of the Chiricahuas at 

5,000 feet elevation) is the relatively large amount of precipitation 

that is received in July and August. Afternoon showers and thunder

storms develop almost every day when this air is lifted over the 

strongly heated mountainous terrain. 

July is the hottest month' in the Chiricahuas and January the 

coldest. Portal's extremes of 102°F in July and -4°F in January are 

only indicative of the high country where daily maximum high tempera

tures seldom reached 85°F during my study in July and August and low 

winter temperatures fall below -15°F on rare occasions. 

The effect of the climate upon the annual regime of the mead

ows is dramatic. With the melting of the winter snows in April, stand

ing water in pools is evident for several weeks in some of the meadows 
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Table 1. Precipitation records from Rucker Canyon, Chiricahua 
Mountains. — 31 45'N, 109 25'W. From Sellers and Hill 
1974, pp. 417, 609.a 

Mean 
Precipitation 
(30 years) 

Greatest Dailyc 

Precipitation 
(41 years) Year 

Average? 
Precipitation 
.10 or more 
(29 years 

Jan 1.30 1.80 1960 3 days 

Feb .85 1.88 1931 3. 

Mar 1.15 1.45 1968 3 

Apr .46 0.92 1942 2 

May .11 0.81 1940 1 

June .61 2.09 1940 2 

July 4.24 3.01 1938 10 

Aug 3.72 3.90 1971 9 

Sept 1.80 3.40 1963 4 

Oct 1.15 3.30 1945 3 

Nov .67 1.47 1939 2 

Dec 1.49 2.30 1967 3 

a. Readings taken at 5,634 feet 1/31-3/43 
5,400 feet 4/43-9/49 
5,350 feet 10/49-7-61 
5,370 feet 8/61-12/72 

b. Means for period 1941 to 1970 

c. Extremes for period 1931 to 1972 

d. Forth five days average per year 
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(Blumer, Little, Antler, Cima, and Pine). Barfoot Park spring flows 

strongly and springs in Rustler, Fly, and Long Parks, dry most of the 

summer and autumn, run for several weeks until the desiccating winds 

and high temperatures of the spring and early summer dry season evapo

rate the water, caking the ground in unvegetated sections of the mead

ows as in Little Park. 

Plant growth in the meadows is relatively slow during the dry 

season of May and June although a green hue covers the ground. While 

a few herbaceous species bloom at this season such as Taraxacum offici

nale, Viola canadensis, and Lupinus sp., most meadow herbs and grasses 

appear to have synchronized their greatest growth period to follow the 

onset of the summer rainy season which generally begins in the first 10 

days of July and continues through August, in some years until late 

September. Autumn storms in September and October are sometimes asso

ciated with intense tropical depressions or "chubascos" moving inland 

from the Pacific Ocean or Gulf of California. These storms may drop 

several inches of rain in the high country in a 1- or 2- day period. 

The main flowering season in the meadows runs from July through 

September. Iris and bluebells dominate certain meadows such as Long 

and Rustler Parks in July, delphinium is a visual dominant in several 

meadows in August, while various sunflowers (Hellenium sp., senecios, 

Helianthus sp.) and grasses (mountain muhly, bluegrass, and junegrass) 

dominate the meadows from late August through October. 

October and most of November are normally cool, dry periods in 

the Chiricahuas. First frosts may occur in September but more normally 

occur in mid-October. Snowfall is rare before late November but the 
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odd October storm does occur. It is not unusual during warm autumns 

to find a few composites still in flower in early November, but most 

of the vegetative growth usually ceases by late October most years. 

Snowfall is generally present in the meadows from late November 

or early December until spring. Rarely, as in the winter of 1980-81, 

snowfall is sporadic and light and the meadows remain bare for many 

weeks at a time. This, however, is the exception and in most winters 

the meadows lie beneath a thick mantle of snow. 



CHAPTER 3 

CURRENT MEADOW CONDITIONS 

A knowledge of current meadow conditions provides one with 

baseline data from which to ascertain future meadow changes, offers an 

insight into past changes and influences, and presents a contemporary 

view of ongoing occurrences such as fire suppression and tree invasion. 

In order to obtain this baseline data, I ran a series of transects in 

nine meadows to determine species composition and relative abundance, 

and a series of quadrats to determine relative density of herbaceous 

and gramineous growth. 

A series of photographs were taken to show current conditions 

and to point out some typical elements present in the meadows including 

human disturbance, presence of springs, tree invasions, and grazing of 

cattle. Each meadow was also visited several times during the growing 

season over a period of 2 years (1977-1978). Descriptive notes were 

taken regarding tree invasions, presence or absence of campers, gophers, 

cattle, and other animals, perceived dominant flowering plants, and the 

presence of threatened "and/or endangered species. Additional notes 

regarding other possible ecological influences upon the meadows were 

taken to formulate a broad picture of the many factors involved in this 

dynamic ecosystem. 

26 
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Vegetation Sampling 

Twenty-seven transects, each 25 meters in length, were run in 

nine high elevation meadows using a modified step-point method of sam

pling. "Step-point sampling provides a rapid, accurate, and objective 

method of determining the botanical composition and total cover of her

baceous vegetation" (Evans and Love, 1957, pp. 208-212). In the larger 

meadows such as Barfoot and Rustler parks a spot was randomly chosen 

by throwing a meter stick into the air in the approximate central sec

tion of the meadow. From this point, transects were evenly spaced and 

sampling points recorded at every 0.33 meters along the line transect. 

In the smaller meadows a central point within the meadow was approxi

mated, and two or three transects were then run out to the meadow edge 

at random angles. Thus, for each transect 75 step-points were recorded. 

Coverage ranged from 75 points in Blumer Park to 675 points in Rustler 

Park (see Appendix A). Occasionally, more than one species was 

recorded at a step-point due to overlap caused by differing heights of 

the vegetation so that step-point totals do not always result in a 

multiple of 75. 

No major problems were encountered in using the step-point 

method. However, the timing of sampling in mountain meadows presents 

an investigator with a major dilemma. At no particular time during 

the growing season can one take a survey and find all the species 

occurring within the meadow. Many species are short-lived spring 

annuals or late summer/early autumn herbs. Most grass species are 

present in the meadow in spring, but their identification is very 

difficult due to the absence of identifiable vegetative parts. Nearly 
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all meadow grasses are warm-season grasses which do not commence major 

growth until well into June. 

Transects run early in the growing season (May, June) result 

in a low herbaceous species total, whereby transects run in late summer 

are dominated by herbaceous species, but with a somewhat lower gramine

ous species total than in spring. This is partially due to the several 

spring flowering grasses in the meadows and the dominance of grasses 

over herbaceous species in the early growing season. 

Average total ground cover, average total grass cover, and aver

age total herbaceous cover were determined for nine meadows using meter-

square quadrats. From 5 to 9 quadrats were taken at random sites in 

each meadow. The quadrat frame was divided into four equal sections 

with string to facilitate cover estimates. Estimates of average total 

cover, average total grass cover, and average total herbaceous cover 

were in close accord with a standard deviation of approximately 5 per

cent. All herbaceous and gramineous material, dead or green, of the 

current growing season, was considered in the total cover figure (Table 

2 ) .  

Sixty-eight Identified and twelve unknown species were reported 

on the meadow transects. Additionally, 15 species (marked with an X 

in Appendix A) were recorded in the meadows but not located along a 

transect. Total number of species recorded from the meadows can be 

found in Table 3. 

The relatively small number of species recorded in Antler and 

Anita Parks may be due in part to their high elevation which results 

in a depauperate species diversity or, at least in the case of Anita, 
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Table 2. Quadrats 

Number 
of 

Quadrats 

Average 
Total 
Cover 

Average 
Grass 
Cover 

Average 
Herbaceous 
Cover 

Little Park 6 35.0 21.7 13.3 

Barfoot Park 8 82.3 71.0 11.3 

Blumer Park 8 74.3 10.6 63.7 

Rustler Park (spring) 9 78.4 71.7 6.7 

Rustler Park (summer) 5 88.0 46.0 42.0 

Long Park 5 86.2 12.2 74.0 

Round Park 6 89.2 50.0 39.2 

Cima Park 6 69.2 21.7 39.2* 

Anita Park 6 56.7 17.5 39.2 

Antler Park 6 64.6 45.0 14.5 

*50% moss on one quadrat 
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Table 3. Total number of species recorded from Chiricahua Meadows 

Number of 
Transects 

Run 

Anita 14 species 2 

Antler 12 species 2 

Barfoot 41 species 4 

Blumer (Goldenrod Park) 20 species 1 

Cima 17 species 2 

Fly no transect 0 

Little 17 species 2 

Long 18 species 3 

Morrow no transect 0 

Round 46 species 2 

Rustler 24 species 4 
5 autumn 
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the result of moderate human and grazing activity. The presence of 

sheep in Anita Park in the late 1800s may have had a severe impact upon 

the meadow. Whether plants were extirpated at that time, or whether 

plants that were extirpated then have since returned to the meadow is 

impossible to determine. 

Not surprisingly, the larger meadows contain on average more 

speciers than the smaller ones, but Round Park is a major exception to 

this pattern. This meadow fits the biogreographic norm that less dis

turbed meadows at similar elevations contain more species than heavily 

disturbed meadows. Comparative, results are not very useful, however, 

for several reasons: although the meadows share many similarities it 

is obvious from the sampling results that vegetatively each meadow 

has a very different composition. Even allowing for a small sample 

size, one realizes that in comparing the vegetation patterns of differ

ent meadows, the results may not be valid for generalizing about the 

vegetative patterns of Chiricahua meadows as a whole. In the Chirica-

huas (and no doubt in many western meadows) the vegetation patterns of 

high elevation meadows are quite complex. Biogeographic principles are 

interwoven with geologic, historical, hydrologic, and faunal influences, 

and one can never be sure that the net has been properly unwoven. 

The diverse results of the transects underscore the difficulty 

of being able to say anything meaningful at a species level about the 

meadow composition. Some meadows were farmed (Fly and probably 

Rustler), some were grazed by sheep (Anita and probably Antler), some 

were campsites for large numbers of people (Anita, Barfoot, and 

Rustler), some have probably become much drier (Long, Anita, Barfoot), 
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others seem restored to a near-balanced state (Round), other meadows 

are being impacted by vehicles (Rustler, Barfoot, and Little). Some 

meadows have been completely cleared of invasive trees (Antler and 

Long). In some meadows gophers play a major role. With well over 125 

species of plants present in the Chiricahua meadows, even a thorough 

knowledge of each species' habitat requirements, competitive role, and 

floristics would fail to unlock more than a piece of a highly complex 

puzzle. 

Appendix A shows the number of meadows a certain plant species 

was recorded in and the name of the meadows in which it was found to 

occur. The six most widely recorded species on the transects (number 

of meadows in which species was recorded noted in parentheses) were: 

Iris missouriensis (8); Oxalis sp. (7); Vicia americana (7); Achillea 

lanulosa (7); Helenium Hoopesii (6); and Poa pratensis (5). The 10 

most abundant species (number of individuals recorded on total number 

of transects) were (in decreasing order of abundance): Iris missourien

sis, Poa pratensis, Helenium Hoopesii, Trifolium pinetorum, Delphinium 

andesciola, Achillea lanulosa, Carex sp., Muhlenbergia montana, Verbena 

bipinnatifida, and Taraxacum officinale. 

Grasses appear -to be underrepresented on the transects compared 

to their perceived abundance in many of the meadows. This may in part 

be an artifact of the sampling methodology, and in part due to certain 

grasses favoring a tussock growth pattern. The tussock covers a large 

area but may only be recorded as a single point on a given transect. 

Other grasses may be underrepresented for the exact opposite reason. 

These species take up relatively less space than herbaceous species, 



33 

and even if found throughout the meadow, the transect may only record 

them at a couple of points. 

Contemporary Descriptions of the 
Chiricahua Meadows 

Anita Park 

Anita Park, at 9,550 feet, is the highest of the Chiricahua 

meadows, located one-half mile north northeast of Chiricahua Peak. 

The meadow, about one-third acre in area, is a relatively easy half 

day's hike from Rustler Park or the Long Park trailhead and is thus 

the most heavily used backcountry meadow for overnight camping. It is 

not unusual on some summer and early fall weekends to see several tents 

set up on the periphery of the meadow. A nearby spring, cool night 

temperatures, and one of the best views in the range increases the 

meadow's attractiveness. 

No sign of current tree invasion was found during this study 

but young (5- to 15-year old) aspen and white fir on the edge of the 

meadow may indicate a slight invasion and constriction of the meadow 

perimeter. Two quaking aspen (Populus tremuloldes) stumps in the 

meadow, sawed off at ground level, may be indicative of past forest 

service efforts to eliminate invading trees. 

Signs of deer were numerous. Delphinium andesciola leaves had 

been heavily browsed and some unidentifiable vegetative material in 

one area had apparently been rooted up by the deer. Gibbens and Heady 

(1964) noted that in the Yosemite Valley herbaceous plants constituted 

a major part of deer's diet, since browse plants were not abundant. 
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"Some deer-relished plants, such as evening primrose (Oenothera 

Hookeri) have apparently been reduced in abundance by the animals" 

(Gibbens and Heady, 1964, p. 28). Oenothera sp. were found to be sur

prisingly infrequent, recorded only singly from Barfoot and Rustler 

Parks and not at all from higher meadows like Anita. Perhaps deer are 

responsible for this scarcity. Certainly with an increasingly dense 

forest following fire suppression, the vegetation of the meadows would 

appear increasingly attractive to the deer. Blumer (1908, p. 81) noted 

that in the vicinity of Barfoot Park Oenothera Hookeri "displays acres 
i» 1 ' ' 

of bright yellow." 

Two bare areas exist in the meadow in the vicinity of the fire 

circles and camp sites, obvious evidence of human impact. The entire 

meadow has the appearance of moderately severe impact in that the vege

tative cover is sparse, and numerous plants show the results of tramp

ling. 

Anita Park has apparently undergone substantial vegetative 

changes in the past, although the evidence is sketchy and the histori

cal framework somewhat speculative. Figure 15 (p. ) shows Iris 

missourlensis covering most of the meadow in 1939 but the current 

survey found only two small clumps. Since this species is not browsed 

by cattle and is relatively hardy and not injured by moderate human 

impacet, some other limiting factor(s) must have been operative. This 

iris reaches greatest abundance in moist meadows where a high-water 

table exists and standing water may be preset for periods in early 

spring, as in the lower part of Rustler Park. 
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Anita Park is now usually quite dry with fairly compacted soil, 

even during most of the summer rainy season. Trampling by campers, 

reduced runoff due to increasing water demands from the surrounding 

forest now well protected from most fires by the forest service, and 

possibly other factors may have caused this meadow to dry out. Located 

on the highest section of the Crest Trail, the watershed that drains 

into the meadow is very small and any change in runoff would soon be 

reflected in the water regime of the meadow. Historical accounts of a 

much more open forest along the Chiricahua crest lends credence to the 

suggestion that Anita Park has been undergoing desiccation. 

Antler Park 

Antler Park is located at approximately 9,580 feet 1/4 mile north 

of Anita Park. It is not on any regularly used trail and is only occa

sionally disturbed by human visitors, perhaps a few hunters in the fall 

or the occasional camper from Anita Park that might wanter into this 

meadow. About 2i to 3 acres in size, fine stands of ponderosa pine 

and Engelmann spruce mark the sharp perimeter of this meadow (Figure 4). 

The soil is very rocky with grasses (mainly Muhlenbergia montana) 

occurring mainly in tussocks that dot the meadow. Iris and various sun

flowers, typical dominants of most higher Chiricahuan meadows, appear 

to be the most frequent herbs here. In several areas the soil is 

either too rocky or too moist for plants, and only moss covers the 

ground. 

A few gopher mounds are visible but these animals are not an 

important vegetative influence in this meadow due to the rocky soils 



Figure 4. Antler Park. — Photograph taken 14 October 1978. 
Abies concolor and clumps of Muhlenbergia montana dominate this 
seldom disturbed high country meadow. Tree invasion has occurred 
in the past but grazing and direct human impact are now nearly nil. 
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which greatly limit gopher distribution. During the rainy season the 

area is likely quite waterlogged. Taylor (1977b, pers. comm.) reported 

that many invading trees have been cleared out of this meadow, sawed 

down at ground level so that no stumps remained. Most of this cutting 

occurred in the springs of 1976 and 1977. 

Apart from a single, foot-high Pinus ponderosa, no current tree 

invasion was noted. One mature Engelmann spruce (Picea Engelmanni) 

and one white pine (Pinus reflexa) were the only mature trees within 

the meadow (Figure 29, p. 95). Remnants of forest service tree-

clearing efforts included 15 stumps in the northwest corner of the 

park and 5 cut saplings near the center of the park. 

Morrow Park 

Morrow Park is a long, narrow backcountry park in the Fly Peak 

region. The least disturbed of all the meadows, it is very rarely 

visited by humans. Morrow (1974, pers. comm. to R. Taylor) reported 

that two tin cans he found there in 1905 were still at the spring in the 

same position in 1947! No human or cattle trails lead into the meadow. 

A more isolated or undisturbed meadow may not exist in southeastern 

Arizona. 

No sign of cattle was found in 1977 and Taylor (1977b, pers. 

comm.) reported having never seen a sign of their presence there. 

Even when the surrounding forest was more open, cattle probably seldom 

penetrated to this meadow. The steep slopes surrounding the meadow are 

difficult for both humans and cattle to negotiate. 
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Morrow Park is a wet meadow throughout all but the occasional 

severe drought year when the springs may become reduced to a trickle 

(Taylor, 1977b, pers.comm.) Herbaceous growth appears to be dominant 

over gramineous growth due perhaps to the high-water table. Carex sp. 

appears to largely replace grass in this particular meadow. Corn lily 

(Veratrum californicum) is numerous both along and in the creek and 

Viola canadensis, the Canadian violet, is more numerous here than in 

any other meadow. 

Despite the lack of direct human grazing impacts, tree 

invasion in this meadow has been a major problem. A few old quaking 

aspen (Populus tremuloides) within the meadow, similar in DBH (diameter 

breast high) to an aspen near Fly Park with a legitimate 1898 date 

carbed into its bark (Taylor, 1977b, pers. comm.), may date either to 

the 1885 Fly Peak burn or the 1892-1893 drought years when meadow soils 

may have been sufficiently dry for tree invasion. Certainly these 

aspen predate forest service fire control efforts, indicating that tree 

invasions have a long history here. Taylor (1977b, pers. comm.) 

reported that tree invasion has lead increasingly frequent in recent 

years, leading to some speculation that the meadow has been increasingly 

drier of late, perhaps a direct result of fire suppression and the in

creased density of the Chiricahua forests. Major control efforts have 

been mounted several times to clear invading trees, mainly aspen, white 

fir, and Douglas fir. One major invasion noted from ring counts on 

stumps cut in 1976 dated to the period 1947-1950, a time of lower than 

normal summer precipitation. In recent years a few trees have establish 
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themselves every year, but in the past, tree invasions apparently 

occurred only in periods of below normal precipitation. 

Cima Park 

Cima Park is a tiny Jj-acre meadow on the Crest Trail at 9,280 

feet. Iris and sunflowers dominate the vegetation in late summer. 

Numerous deer bed down in this park and much of the grass had been 

heavily grazed or browsed by cattle and deer. No current tree invasion 

was noted but a few 3-inch-diameter stumps were present, indicating 

some past tree invasions. Hikers stay mainly on the trails that run 

through the park and appear to seldom utilize the area for camping. 

Perhaps the presence of a substantial gopher population is responsible 

for the moderate herbaceous growth in this meadow, unlike nearby Anita 

Park where gopher sign is scarce. 

Round Park 

Round Park, at 9,280 feet on the Crest Trail, is located on the 

southwest slope of Fly Peak, 3^ miles south of Rustler Park (Figure 5). 

This meadow appears to be one of the most biologically productive in the 

range with a high species diversity and a dense (approximately 90 per

cent) vegetative cover. Despite the presence of both the Crest and Fly 

Peak trails which run across the meadow, human disturbance is at a mini

mum. Most backpackers continue on to Cima or Anita Park rather than 

camp in Round Park, whereas day hikers are usually content with a 10-

minute stop after trudging over Fly Peak. 

Taylor's (1977 , p. 87) description of this meadow bears 

repeating: 



Figure 5. Round Park. — Photograph taken September 1978. 
This small meadow has a dense vegetative cover and a relatively high 
species diversity. Tree invasion is minimal and may be limited by 
the dense ground cover. 
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At certain times of the year this cienega can resound to the 
hiker's tread like the skin of a drum. This is the result of 
an underground reservoir, and this abundance of water is what 
prevents spruce and pine from growing here. Both are shallowly 
rooted. Before they can attain maturity the heavy winds blow
ing through the pass knock them down. 

Only slight evidence of tree invasion was found during this 

study. Two to three Engelmann spruce" seedlings were noted but no sign 

of past cutting or invasion was found. The dense herbaceous/graminoid 

cover may tend to limit tree invasion. 

Fly Park 

Fly Park is a long, narrow meadow located on the northern slopes 

of Fly Peak just east of the Crest Trail. From the upper section of the 

meadow at 8,950 feet to the lower section, there is a decrease in eleva

tion of approximately 100 feet and a notable increase in soil moisture. 

Composites dominate the upper meadow while Iris missouriensis and 

grasses dominate the lower meadow. 

The remains of an unfinished U.S. Forest Service cabin dating 

from the 1940s can be seen on the north edge of the meadow, and is 

indicative of much greater human impact in the past. Today, only a few 

hikers occasionally wander down the side trail from Long Park, and few 

remain to camp overnight. Fly Park has had a varied land-use history 

serving as a farming site for early settlers like Camillus T. Fly in the 

1890s, a grazing area for both cattle and horses, and a base camp for 

numerous scientists exploring the nearby high country. 

Unlike most of the other Chiricahua meadows, tree invasion 

occurs here as an advancing forest front along the meadow perimeter. 

Early photographs (see Figure 17, p.76 and Figure 19, p. 79) show a 
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much more open meadow with a denser grass cover than today's meadow. 

Fly Park has lost as much as 20 percent of its open grassland to the 

advancing forest. The problem is particularly severe about one-third 

of the way down the meadow where advancing trees from both sides have 

nearly joined together to split the meadow in half. Less than 10 

yards of grass separate the north and south sides (Figure 6). 

A notable increase in forest density in the Fly Peak region has 

occurred with some formerly open grasslands such as Fly Saddle now 

heavily forested (Chapter 4). A gradual decrease in runoff from the 

surrounding watershed is suspected in the desiccation of upper Fly Peak 

due to greater water use by the increasingly dense forest. 

Long Park 

Long Park is a 1/8-mile-long narrow meadow located on the 

eastern slope of the crest 1h miles south southwest of Rustler Park. 

Situated at 9,000 feet the meadow is the "jumping-off" point for hikers 

and backpackers into the Ghiricahua Wilderness Area. Despite numerous 

visitors the meadow is only slightly disturbed. Hikers usually remain 

on the road, avoiding the often tall and dense herbaceous meadow growth, 

whereas campers pass on to backcountry destinations. 

During August and September a brilliant delphinium and sun

flower display complete with swarms of hummingbirds dominates the mead

ow, while earlier in the summer bluebells (Mertensia franciscana) pro

vide an unusual dominant. Although only a couple of invading 2- to 3-

year-old conifers were found during the present study, Taylor (1977b, 

pers. comm.) and Rawdon (1977, pers. comm.) reported that tree invasion 

in the meadow has been severe at times in the past. They also reported 
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Figure 6. Looking Northeast from Upper Fly Park. — Photo
graph taken September 1977. Invading trees have nearly bisected the 
meadow at this point. Abies concolor appears to be invading from the 
north-facing slope while Pinus ponderosa invades from the south-facing 
slope. Grass cover is moderate but the relatively low height of the 
cover at this season is indicative of a dry summer. 
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that the Forest Service has had to remove "large numbers of invading 

trees" several times during the past two decades. 

Cattle occasionally graze the meadow but their impact appears 

to be very slight. Automobiles use the road to the southeast side of 

the meadow to reach the parking area for the wilderness, located just 

100 feet above the meadow. The impact of road building and dust 

raised by vehicles has probably had a drying effect upon the meadow. 

Past impacts may have been more severe than current ones. The 

usually dry streambed is incised as much as 2 feet in the upper part of 

the meadow, the result of severe overgrazing several decades ago. Such 

a scene may be seen in Barfoot Park (see Figure 28, p. 95) where the 

combination of tree removal and livestock left a picture of meadow 

destruction. Now Long Park appears well vegetated and the scars have 

largely healed, although depositional material has not filled in the 

incision as in the case of Barfoot Park. 

Rustler Park 

Rustler Park is the largest (5 acres), best-known, and most 

often visited of the Chiricahua meadows. Adjacent to the major devel

oped campground in the Chiricahua high country, Rustler Park meadow 

receives a variety of human-related impacts including dustfall from 

the nearby road, trampling from hikers, and from sports activities such 

as softball, some grazing (particularly late in summer), sporadic 

vehicular damage (despite a cable around most of the meadow), tent 

camping, and occasional other impacts. 
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Tree invasion of the meadow has been a regular maintenance 

problem, but not as severely as in some backcountry meadows. The pres

ence of the cable barrier apparently has had the effect of discouraging 

foot traffic as well as vehicular traffic from impacting the meadow, 

as most people prefer to walk on the road adjacent to the meadow. 

When one considers that the nearness of the usually crowded (in summer) 

campground offers the possibilities of severe human impact, the meadow 

has fared quite well through the years and displays excellent recupera

tive abilities with only a few areas of the meadow showing moderate 

impact. 

As in Blumer Park, a heavy coniferous forest cover exists on 

the west side of the meadow, which limits the effects of the desicca

ting spring winds which blow up the western slopes of the range from 

the Sulphur Springs Valley. Snow drifts often remain in this area well 

into April and provide a water source for the seasonally moist or wet 

cienega section of the lower meadow where Iris missouriensis dominates 

the vegetative cover. 

The construction of the campground road, an 18-foot wide, 

packed gravel way, took a sizeable chunk from the meadow's northern 

border. Road graders have piled up a low mound of sand and gravel 

along the shoulder which provides a linear 1- to 3-foot-wide dry micro-

habitat heavily favored by various senecios, sunflowers, dandelion, 

mullein, iris, and yarrow. An introduced desert herb, Janusia gracilis, 

was collected here (Chapter 4). A fine layer of dust from the road 

generally covers most meadow plants in May and June. Its long-range 

effects are unknown but a drying influence seems likely. 
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The majority of the trees surrounding the meadow are Pinus 

ponderosa. Ponderosas numbering 20 grow in the meadow itself with 

another 20 set in a row out from the forest edge along the western 

border (Figure 25, p. 89). Six of the 20 ponderosas within the meadow 

are less than 10 years old, while 2 are an estimated 20 years old and 

the remainder much older, some reaching 80 feet in height. 

Older trees within the meadow indicate, as in Fly Park, that 

some tree invasion has occurred for many decades past, even preceding 

fire suppression efforts of the Forest Service. No new invasive trees 

were noted but Forest Service removal efforts do not permit seedlings 

to remain long. Serious fires have recently threatened the park (Fig. 7). 

Although cattle do occasionally graze the meadow, no major im

pact from grazing was noted (Figure 8). Two well-worn foot trails lead 

across the meadow, and compaction is severe in the immediate vicinity 

of these. The trails funnel people, so that most of the remainder of 

the meadow remains surprisingly undisturbed. Grass in the vicinity of 

three large ponderosas in the upper part of the meadow is moderately 

compacted, apparently by picnickers, since that site affords a scenic 

overlook of the meadow. In addition, pocket gophers are very numerous 

in sections of the meadow and their mounds are a frequent sight. 

Blumer Park 

Blumer Park, probably the "Goldenrod Park" of Blumer's 

writings, is located a few hundred yards south of Barfoot Park at the 

slightly higher elevation of 8,400 feet. This meadow is one of 

three cienega-type meadows in the range (the others are Little and 



Figure 7. One-eighth Mile East of Rustler Park. — Location: 
1/8 mile east of Rustler Park; elevation 8,240 ft. Photograph taken 
11 May 1978. Description: A typical hot-burning destructive crown fire, 
seldom seen in Arizona Pinus ponderosa forests before fire suppression. 
This area burned in June 1975, covering nearly 25 acres. Destruction 
of vegetation including second-growth pine was nearly 100%. 



Figure 7. One-eighth Mile East of Barfoot Park.—Continued 



Figure 8. Cattle Graze in Upper Rustler Park. — Photograph 
taken August 1978. Cattle frequent Barfoot, Rustler, and Little 
Parks during the warmer months but their impact, while occasionally 
severe, is periodic and localized, occurring mainly in Barfoot and 
Little Parks. 
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Antler), a closed basin with no evident outlet for runoff. It is one 

of the least visited meadows, although some disturbance exists from 

occasional grazing and trampling by visitors, particularly from the 

nearby boy scout camp. Like most of the other meadows the dominant 

herbs are delphinium, iris, and several species of sunflowers and 

senecios. The meadow was visited late in the year for running tran

sects, and fall-blooming species may appear unrealistically dominant. 

A surprisingly high species diversity occurs here, with several species 

present that are rare or absent in other meadows including bracken 

(Pteridium aquilinum), thistle (probably Cirsium undulatum), and moun

tain dandelion (Agoserdja arizonica). According to Taylor (1977b, pers. 

comm.) areas of the meadow are moist throughout the year. 

Snow melt occurs later here than in most of the other meadows 

in spring due to the protection offered by the surrounding forest 

against the drying winds that sweep up the western slopes of the range. 

Presumably more moisture is retained later into the dry season in this 

meadow's soil, impeding or preventing the growth of young invading 

conifers by means of root and seed rot. Tree invasions do occur in 

the meadow and have occurred on occasion in the past, although invading 

trees seem restricted to the higher slopes of the meadow and do not 

occur in the cienega section. Perhaps only about 20 percent of the 

meadow is moist throughout the year, perhaps less so at the end of the 

dry season. 

Invading trees found within the meadow totaled 19: five were 

white pine 1-3 years of age, six white pine 8-12 years of age, two old 

stumps of small conifers not aged, and six Douglas fir (five 1-3 years 



of age and one dead 4-year-old tree). Taylor (1977b, pers. comm.) 

noted that tree invasion here apparently has always been light, and 

only light maintenance work was necessary to remove the few invading 

trees and preserve the open meadow. Like Round Park, the dense vege

tative cover of the meadow plus the high-water table may greatly limit 

invading trees from ever getting a foothold. Only a few gopher mounds 

were noted along the southwestern border of the meadow where the soils 

are sufficiently dry for these animals. 

Barfoot Park 

Set in a mountain-rimmed bowl at 8,300 feet, Barfoot Park is 

rich in scenic beauty and biological diversity (Figure 9). More spe

cies of plants have been recorded from this meadow than from any other 

meadow. The surrounding area is extremely rich in both reptilean and 

avian life, attracting researchers from across the country. Road 

access to the meadow is by way of the Pine Canyon Road, a steep 4-wheel 

drive road up from lower Pine Canyon or by a steep drop, passable by 

passenger cars with adventurous drivers, from the Rustler Park Road. 

On certain weekends camp meetings are held in the meadow and 

drivers of numerous campers and trailers disregard the ropes and "Keep 

Off" signs set up to protect the meadow and drive onto the meadow sur

face' for an extended stay. Such activity greatly compacts the soil 

and crushes many of the taller, single-stemmed herbs. Such destruc

tion is regrettable in this botanically rich site but the Forest Ser

vice seems powerless to do anything about it and is hopelessly 
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Figure 9. View Westward from Barfoot Lookout on Buena Vista 
Peak. — Photograph 14 October 1977. Barfoot Park's location in this 
emerald basin with a large watershed accounts for the permanent 
springs and cienega, suitable habitat for the greatest diversity of 
meadow plants of any Chiricahua area. 



outnumbered by the campers. Fortunately this occurs only a few week

ends a year (Figure 10), but the long-term impact may be significant. 

An active boy scout camp, Camp Victorio, 100 yards southwest of 

the meadow, adds to the plant impact upon the park although it is usu

ally operated for no more than 6 weeks a year. The western side of the 

meadow shows heavy impact from scout activity including a three-pole 

tower for rope lashing, a swing hanging from a large ponderosa, and a 

large area of compacted soil and very short grass where sports activi

ties and wood cutting occurs (Figure 11). On occasion the meadow is 

also used for tent camping. An-active spring (Figure 12) occurs in the 

southwest corner of the park forming a usually wet cienega. 

Approximately half the meadow vegetation in 1977 showed signs 

of disturbance from grazing, trampling, and vehicle compaction, but in 

1978 grazing appeared more intensive and 60 percent to 65 percent of 

the meadow vegetation showed disturbance. Two areas of the meadow 

(Figures 12 and Figure 20, p. 81) received little disturbance; the 

eastern uphill section where the slope is approximately 5 percent and 

numerous gophers help keep the soil friable; and the southwestern 

cienega section where standing water prevents much human incursion. 

Ten samples of vegetative cover taken in each of three sites on 22 

September 1977 ranged from 3-6 inches in height in the disturbed 

western area, to 8-20 inches in the cienega section, and to 8-86 inches 

in height in the upper meadow. The western section where scout activ

ity and vehicle impacts are greatest in taking on the appearance of a 

well-manicured athletic field rather than the botanically rich meadow 

Barfoot Park once was. 



Figure 10. Barfoot Park Looking West. — Elevation 8,240 ft. 
Photograph taken 29 May 1978. Description: "The Memorial Day crunch." 
Despite signs prohibiting vehicles on the meadow surface, over 30 vehicles 
including large campers parked on the meadow this holiday weekend. Soil 
compaction and the trampling of tender young herbaceous plants is the 
direct result. Increased and more rapid surface runoff and a lower plant 
diversity are probable later results. 



Figure 10. Barfoot Park Looking West.—Continued. 
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Figure 11. Barfoot Park Ground Cover. — Taken late July, 
1977. The density of vegetation depends primarily upon the degree of 
human and animal usage. Lightly disturbed sections of the meadow may 
range in cover from 75 to nearly 100 percent but in heavily disturbed 
sites such as this cover is seldom greater than 50 percent. 
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Figure 12. Barfoot Park cienega. — Photograph taken Septem
ber 1977. This permanent water source provides a niicrohabitat for 
several species including Ranunculus hydrocharoldes and Spyrogyra 
sp. and various species of sedges (Carex sp). 
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The meadow is surrounded by a forest of ponderosa pine an 

estimated 25 to 40 years in age. Tree invasion within the meadow has 

been a problem, but only 10 young Pinus ponderosa were counted in 1977. 

Bare areas of the meadow appear to be readily colonized by Muhlenbergia 

minutisslma while Poa sp. predominates in both upland and lowland sec

tions of the meadow along with several other grass species. 

A series of tree corings (Table 4) taken in Barfoot Park pro

duced inconclusive results due to the small sample size. Five young 

ponderosas took root in the meadow in 1971, a drier than normal year 

in the Southwest, a possibly significant correlation. Unfortunately, 

other invading pines have been cleared that belonged to other class 

years so that comparison to climatic data is now impossible. 

Table 5 reveals the number of trees per acre at three sites 

within the historic boundaries of the area known as "Barfoot Park." 

Table 4. Ponderosa pine (Pinus ponderosa) corings from Barfoot Park 

Ages (years) Average Age (years) 

Young Trees (10 cored) 

6,7,7,7,7,7,5,4,6,8 6.4 

Mature Trees (3 cored) 

26,35,39 33.3 
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Table 5. Number of trees per acre, Barfoot Park sites. — 1 to 
5 years of age; medium-5 to 15 years of age; old- greater 
than 15 years of age 

Young Medium Old 

Site ill 

Ponderosa Pine (Pinus ponderosa) 4 18 10 

Doublas Fir (Pseudotsuga menziesii) 6 2 0 

One-seed Juniper (Juniperus monosperma) 4 2 0 

Limber Pine (Pinus flexilis) 24 4 0 

Total trees per acre = 82 

Site 2 

Ponderosa Pine (Pinus ponderosa) 10 22 40 

Douglas Fir (Pseudotsuga menziesii) 2 8 0 

One-seed Juniper (Juniperus monosperma) 16 8 0 

Limber Pine (Pinus flexilis) 0 2 0 

Total trees per acre = 108 

Site if3 

Trees not identified or aged 10 80 16 

Total trees per acre = 106 

Sampled 27 November 1978 
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The results at all three sites reveal a low tree density per acre with 

the landscape approaching the traditional definition of "park" of 

the early day Chiricahua writers. This landscape is less the result 

of natural events and more the result of local cutting that occurred 

in the 1940s. The forest around Barfoot park shows a healthy balacne 

between young-, medium-, and older-aged trees and, if fire suppression 

is relaxed in the mountains, more forested areas may eventually resem

ble the Barfoot Park region. 

Pine Park 

Pine Park is situated along the Snowshed Trail just west of its 

junction with the Basin Trail at 8,000 feet eleveation. This meadow, 

lying 3 miles east of the Crest Trail, was not considered one of the 

series of Chiricahua crest meadows and was only visited once during 

the study. Although situated in a slight basin, Pine Park's openness 

may be related to the effects of periodic fires that have swept the 

Snowshed Peak region. Along the Basin Trail just below the park is a 

beautiful, open mature ponderosa pine forest underlaid with a dense 

growth of grasses and herbs that would carry a hot ground fire quickly 

through the region when dry. The Pine Park region fits the traditional 

definition of "parkland" in Arizona better than other meadows (i.e., 

an area of open ponderosa pine woodland with a rich herbaceous under-

story; see Figure 13 for a similar "parkland" area, Turkey Park). 

It is possible that the basin itself was once more open as 

most of the "invading" trees are relatively recent (<50 years old) 

compared to some of the giant pines on the slopes beneath Pine Park. 
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Figure 13. Turkey Park. — Photograph taken April 1978. 
This park is a "true park," an area of open Ponderosa Pine forest with 
a grassy ground cover, not the cienega-type parks of the Chiricahua 
crest country. An uneven-aged forest such as this indicates a healthy 
forest conditionand a lack of catastrophic fires. 
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No known early descriptions of Pine Park are known to exist although 

Law's (1919) field notes contain possible references to this meadow. 

Little Park 

Situated at 7,850 feet in elevation and only 1/4 acre in size, 

Little Park is both the smallest and lowest park studied in the Chiri-

cahuas. Located along the recently opened Misfire Mine road, Little 

Park is subject to severe disturbance. Although only a few campers 

and backpackers stay here, hunting parties regularly occupy the area 

in autumn, often driving their vehicles across the meadow. 

Additionally, the meadow is used as a salting station for 

cattle and their impact upon the meadow appears severe. Old "cow-

pies" were distributed across the meadow at a density of about one 

per square yard when visited on 6 May 1977. In two areas on the 

southern side of the meadow the soil was very uneven with numerous 

hoofprints, the result of cattle being present when the meadow was 

very wet as in early spring (Figure 14). Deer tracks and signs were 

also numerous. 

Very little plant growth was found in the disturbed areas 

except for some 1-inch tall Oxalis sp. and a few 2- to 4- inch tall 

blades of grass (sp.). The presence of alligator-bark juniper 

(Juniperus deppeana) in and along the edge of the meadow is indicative 

of the park's lower elevation. Two tree species grow in the meadow, 

five alligator-bark junipers and a single Pinus ponderosa. Two of the 

junipers are 2-3 years old and a slow tree invasion may be occurring. 
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Figure 14. Little Park. — Photograph taken April 1977. This 
smallest of the Chiricahua meadows is also the most disturbed. The 
Misfire Mine road lies in the foreground. Standing water remains 
several weeks on the highly compacted soil in this section of the 
meadow. Heavy grazing and camping activity adds to the degradation 
of this botanically rich site. 
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In contrast to all the other meadows studied, only Little Park 

has a definitive forest-to-meadow gradient, located on the western side 

of the meadow. Here human disturbance is lighter than in other parts 

of the m eadow, and vegetation density is greatest. Gopher sign was 

noted on both the north and west sides, but no growth had yet occurred 

on any of the nine fresh mounds counted. 

Standing water was present in May in both 1977 and 1978 along 

the southern section where the Misfire Mine road passes through, but 

by June both years most of the bare sections of the meadow were baked 

into a hard pan. In the immediate vicinity of the fire circles the 

soil is so compacted that nothing grows. 

Rare and Endangered Plants 

Few rare and/or endangered plant species occure in the Chirica-

hua Mountain meadows. Fallis (letter, 1978) noted that Erigeron Kushei 

and Rumex orthoneurus are potentially endangered or threatened species. 

Erigeron Kushei is endemic to the Rustler Park region (Kearney and 

Peebles, 1964) but apparently is not found in the meadow itself, occur

ring only on steep, rocky cliffs in the general vicinity (Deeken, 1977, 

pers. comm.). Rumex orthoneurus, a dock, is found in both Rustler and 

Barfoot Parks (Kearney and Peebles, 1978), but was only found once on 

a Rustler Park transect. 

The status of Rumex orthoneurus would appear to warrant further 

investigation. Certainly the species is not very common, but may be 

more frequent than the single collection suggests. It is probably 



63 

restricted to the meadows but may occur in open pine forests and along 

the roadsides as well. 

Delphinium andesciola is endemic to the Chiricahua crest 

region, and its attractive flowers are often noted by visitors, par

ticularly in Long Park where much of the meadow takes on a bluish hue. 

One gets the impression from the writings of early observers that the 

species was formerly more common, particularly in the Barfoot Park 

region. This species was found to be heavily browsed by deer in 

Anita Park and also seemed very susceptible to trampling by cattle and 

humans in Barfoot and Rustler Parks. A large decrease in the number 

of adult specimens was noticed in Barfoot Park between the summers 

of 1977 and 1978. This may have been due to the drier summer in 1978, 

but human usage of the meadow (mainly by boy scouts from the nearby 

camp) appeared to have increased from the previous year, and numerous 

broken stalks of delphinium were noticed. Large number of this 

species still occur in Long Park with a few found in most of the 

other meadows, but this species' status should be carefully monitored. 

The relative lack of endemism in the Chiricahua meadow plants 

should not be surprising. The Chiricahua meadows are very small, 

ranging from 1/4 to 5 acres, and, like small islands, small meadows 

harbor relatively few endemics, if any. 

The possibility exists that some plant species may have been 

extirpated from the Chiricahua meadows before botanists like Blumer 

collected here. Overgrazing, perhaps drought, or even normal flor-

istic turnover rates typical of small, isolated ecosystems may have 
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caused extirpations unknown to contemporary investigators. Suspicions 

are raised by the presence of several orchid species found regularly 

in mountain meadows of the Santa Catalinas, Rincons, and Pinalenos 

Mountains, some even found as close as the northern Chiricahuas (e.g., 

in Wood Canyon meadow), and their apparent absence in the meadows of 

the Chiricahua crest region. The Chiricahua meadows share numerous 

species or closely related species with these other meadows, yet, even 

taking into account normal vegetation distributions in these sky 

islands of the Southwest, suspicions remain that some species may have 

been extirpated. Many of the missing species would appear to have ideal 

habitat in the Chiricahua meadows; several of the plants, such as the 

orchids, are highly susceptible to disturbance. Trampling or a lower

ing of the water table (the water table in Wood Canyon meadow is usu

ally very high throughout the sumemr) may have been responsible for 

these possible extirpations. 

Kentucky bluegrass (Poa pratensis) is a common introduced spe

cies found throughout the Chiricahuas, one of the few exotics which can 

be so classified. Its abundance may be explained by its competitive 

advantage over native species. Anderson (1972) noted that fire was an 

effective tool in retarding the growth of bluegrass while enhancing 

other prairie species. "Bluegrass, an introduced cool season grass, 

begins growth in April, while dominant prairie species initiate growth 

in May. Similarly, the native prairie species are dormant by October, 

whereas the introduced bluegrass and some other European weeds are 

actively growing." 
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Species needing or favoring burning for their life cycles are 

certainly less common now than before fire suppression efforts. Some 

species tnay have disappeared due to the lack of fire but it is impos

sible now to determine which ones. After the Carr Canyon fire in the 

Huachuca Mountains (directly west of the Chiricahuas) in 1976 the moun

tainsides were covered with a profusion of flowering herbs, several 

species of which had either been quite rare or even unknown to occur 

in the range at that time (McMoran, 1977, pers. comm.). 

Apart from Poa pratensis, introduced species in the Chiricahua 

meadows have significantly less ecological importance than do intro

duced species in the meadows of the Yosemite Valley in California. 

Gibbens and Heady (1964, p. 27) noted that "most of the annual grasses 

are introduced species, and are now major constituents of the herbace

ous vegetation throughout the Valley." No such dominance by introduced 

annual grasses occurs in the Chiricahua meadows. Possible explanations 

for this factor may include a far greater human impact in the Califor

nia meadows, the higher elevations of Chiricahua meadows which might 

discourage warm season introduced grasses, and southeastern Arizona's 

lack of a Mediterranean climatic regime, the presence of which in 

California proved very favorable for southern European grasses. 

Approximately half the meadow vegetation in 1977 showed signs 

of disturbance from grazing, trampling, and vehicle compaction, but in 

1978 grazing appeared more intensive and 60 percent to 65 percent of 

the meadow vegetation showed disturbance. Two areas of the meadow 



CHAPTER 4 

HISTORY OF MEADOW CHANGES 

Preliminary investigations into the history of the Chiricahua 

Mountain meadows revealed that dramatic changes had occurred in certain 

meadows through time with respect to vegetative composition, tree inva

sions, the density of the surrounding forest, and the presence and/or 

absence of native and exotic plant and animal species. In order to 

ascertain the type and degree of changes within the meadows, I employed 

an historical approach which concentrated upon the writings of early 

visitors to the Chiricahuas such as naturalists, ornithologists, and 

botanists and early residents such as foresters. 

Following the cessation of the Chiricahua Apache Reservation 

in 1876, numerous visitors, many with a scientific background and a 

fascination with the myriad of unfamiliar plants and animals, came to 

the region. Their writings offer a valuable insight into the natural 

conditions at a time when human impact was likely only slight in the 

southeastern Arizona mountains. Additionally, I located early U.S. 

Forest Service photographs of the high country from the Coronado 

National Forest files and photographs of the nineteenth century Indian 

documentary photographer Camillus T. Fly of Tombstone. Retaking these 

scenes from as close as possible to the original photopoint offered an 

opportunity to clearly identify any landscape changes that had 

occurred during the lapse time between the photographs. This latter 
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methodology has been frequently employed by geographers in the South

west (Hastings and Turner, 1965, and numerous others). 

The landscape changes that have occurred in the Chiricahua 

meadows and forests are easily seen in many of the photographs, but 

much of the interpretation of the changes must necessarily remain 

speculative. The early history of logging and its influence upon the 

meadows and understory vegetation is shrouded in clouds. Few records, 

written or oral, remain from this period and the photographic evidence 

is limited to a couple of photographs. Grazing records also do not 

reveal clear patterns of usage due to varying degrees in enforcement 

of allotment quotas, the possibilities that cattle only occasionally 

grazed the meadow sections of the allotments, and boundary changes of 

the allotments by the U.S. Forest Service. 

The early writings and photographs reveal that each meadow has 

been subject through time to a variety of varying cultural, biological, 

and physical influences. Table 6 reveals some of the major early cul

tural and economic influences that may have affected the meadows in one 

form or another. The relatively small size of the Chiricahua meadows 

meant that relatively minor events such as the presence of a herd of 

cows during one summer or the growing of a small garden within the 

meadow may have been just as important, if not indeed seminal to an 

understanding of that particular meadow's current ecosystem, as were 

major landscape influences in southeastern Arizona such as grazing, 

fire suppression, and logging. 

Sheep are known to have grazed Anita Park, Camillus T. Fly 

grew crops in Fly Park, horses have grazed Anita, Long, Rustler, and 



Table 6. An early Chiricahua chronology 

Period Activity Source 

Pre-European 
Culture 

?-1600s 

Post 1680s 

1680s to 
early 1700 

Early 1700s-
late 1800s 

1700s-approx 
1828 

1854 

1861-1872 

1872-1876 

1880s 

Early 1890s 

1892-1893 

Cochise culture survived at least 7,000 years in Chiricahua region. 
Hunters and gatherers. 

Suma Indians, largely nomadic (hunting with some agriculture) 
present in region 

Janos Indians located in association with Jacomes in 
Chiricahuas 

Chiricahuas are stronghold of Jacomes 

Apaches reign in Chiricahuas. "Some agriculture in mountain 
coves" 

Cattle from San Bernardino Ranch graze region 

- 4 
Gadsden Purchase. Chiricahuas become part of United States 

Twelve year "Cochise War' discourages Anglo settlement in area 

Chiricahua Reservation for Apaches. Abolished 30 October 1876 

Map notes Cave Creek, Galeyville, and Reed's Ranch, no mention 
of high country place names 

Cochise County ranges overstocked with thousands of cattle 

Major drought. Cattle populations reduced 50-70%. 

Haury, 1958 

Sauer, 1935 

Forbes, 1957 

Kino, 1919 

Sauer, 1935 

Cooke, 1878 

Anonymous, 1880s 

Haskett, 1935 

Haskett, 1935 



Table 6. Continued 

Period Activity Source 

circa 1895 
to 1901 

Riggs' sawmill operates in Pine Canyon. Sawmill owned by 
Riggs also in Barfoot Park comm., 1977 

circa. 1900 Most of Barfoot Park region lumbered Rawdon, pers. 
comm., 1977 

1902 (30 July) Chiricahua forest reserve established 

1906-1907 J. C. Blumer, University of Arizona botanist makes thorough 
botanical survey of Barfoot Park 

Blumer, 1906-1907 

1914 Portal weather station begins recording Sellers and Green, 
1964 

1920s Fire suppression becomes management policy of the U.S. Forest 
Service and enforcement becomes increasingly more effective 

Brandt, 1961 

1923 First road opened to Rustler Park The Douglas Dispatch 

late 1920s Boy Scount camp, Camp Victorio, Present in Rustler Park 

o\ 
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Barfoot at times in the past, gophers are common in some parks, rare 

in a couple, and absent in some areas, and some meadows have dried out 

due to human modification of their springs. Some of the higher mead

ows apparently fall under a different fire system than the meadows of 

the ponderosa pine country. Several meadows are very isolated and have 

been subject to little human disturbance to the present. The vegeta

tive composition of each meadow is surprisingly different from each 

other. Each meadow has likely undergone many changes since the late 

1800s but only a few of the factors which have brought about these 

changes have been shared by all the meadows and probably never to the 

same degree in each meadow. It is, however, likely that these few 

factors like grazing and fire suppression have had similar although 

quantitatively different influences 'upon most, if not all the meadows. 

Unfortunately, historical records only exist for a few of the more 

frequently visited meadows such as Fly, Barfoot, Anita, and Rustler 

Parks. 

Anita Park and Vicinity 

J. E. Law visited this region on August 22 and 23, 1919, noting 

"as we turned back from Junction Saddle just entering the Canadian n. 

slope, where first were dotted about open glades. ..." Law and his 

party climbed up Chiricahua Peak and found "hummers are rare up here 

now . . . although we sat awhile several times by flowery glades." 

No such glades now exist on the upper slopes of Chiricahua Peak, indi-

dating tree invasion of the former glades has occurred. 
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Law headed northward with his packtrain along the Crest Trail 

and wrote: 

We left at 9.40 following a fine trail which skirted the high 
peaks mainly on the w. side thru Aspen Saddle (open pine park), 
Junction Saddle (the same), Anita Park 11:15 (the same) with 
good permanent springs down slope n.e.» Crest Park (perhaps 
Antler Park? RPF), Cima Park, Round Saddle (a deep drop), and 
Fly Park. We are following the divide of the range, and each 
of the saddles drops off east or west sharply. 

The early photograph of Anita Park (Figure 15) shows a very heavy 

growth of Iris missouriensis, a plant inedible to cattle. Other lower 

young herbaceous plants are unidentifiable but appear numerous. No 

grasses are visible but this may be due to the timing of the photograph. 

Dense iris stands are incompatible with dense grass stands, however, 

and it is likely that grasses are not very common in this park. A 

rather continuous stand of young Abies concolor appears to be encroach

ing along the meadow-forest border. The dense Iris missouriensis growth 

and lack of fir invasion in the meadow proper indicates relatively 

mesic soil conditions. 

The 1977 photograph (Figure 16) portrays a highly disturbed 

section typical of this meadow now. Compaction from campers, tents, 

and pack animals limit the height of vegetative growth. Iris m. 

is now scarce with only a low growth of grass and scattered herbs 

present. 

Law (1919, 1921) continued north and noted that "Fly Park is 

an open trough of some length between dense Canadian (fir and aspen) 

wall on s. side and open (pine) transition on n. The open saddle is 

treeless for a width of 50 or 75 yards grown shoulder high with rank 

weeds and now yellow and blue with sunflowers and larkspur." Today 



Figure 15. Anita Park, 1939. — Direction unknown; 9,550-ft elevation. Original photo
graph taken 8 July 1939. Photographer unknown. Source: U.S. Forest Service files, Tucson, 
Arizona. 
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Figure 16. Anita Park Looking North, 1977. — Photograph 
taken 30 September 1977. 
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Fly Park Saddle could hardly be called open and there Is no indication 

of the rich floral display that Law found in the area. The area is now 

heavily forested with ponderosa pine. 

Fly Park 

Fly Park, located on the east side of the Crest Trail on the 

northeast side of Fly Peak, was named for its early resident and one

time Tombstone and Apache Indian photographer, Camillus T. Fly. 

Morrow (1958) noted that: 

After fulfilling his job as sheriff and until the time of his 
death, he settled down on a ranch in Fly's Park, located in 
the Chiricahua Mountains. Mr. Fly had quite a ranch in Fly's 
Park. He had a few stock and a large garden in which he grew 
potatoes, cabbage, strawberries, and just about everything 
that would grow at that altitude (somewhere about 9,000 feet). 
Volunteer potatoes and strawberries were still growing there 
as late as 1910 and possibly still do. 

Fisher (1897) visited Fly Park in 1894 to collect birds, partic

ularly hummingbirds. He (p. 442) noted "they were usually found in the 

more open parts of the forest where fire had killed a portion of the 

evergreens, and a deciduous undergrowth of aspens and shrubs thrived 

about the cool springs and little rivulets. A boreal honeysuckle 

(Lonicera involucrata) was abundant and just coming into bloom." 

Law visited the Fly Park and Fly Peak region from 25 June to 

11 July 1921, describing the forest cover in some detail. He noted 

that the route from Rustler Park tb Fly Park is "through open pine 

park largely, at about 8500 feet." Law climbed Fly Peak with his party 

and wrote that the area just below the summit on the north slope was 

"a giant fir and aspen association" and noted the presence of "four 

12-inch aspen." This area was also described as a 
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. . . great n. slope fir and aspen jungle. . . . After lunch 
we dropped off n.e. into the woods made up here of huge firs 
(or spruce) of two kinds (at least), many of them 30 in. in 
diameter. Aspens were about as abundant running to 2 ft. 
trunks. There is an occasional yellow pine [ponderosa pine], 
and much younger growth of fir and aspen. ... A little 
further down slope we came into slenderer growth standing 
closer with aspens predominating and overtopping the firs. 
. . . Down toward Tub Springs, huge firs again abound. . . . 

This country appears much the same today as it did in Law's time with 

even the aspens still approaching the sizes he described. Aspens, at 

least in this localized area of the Chiricahuas, do not seem to give 

over readily to evergreen succession; instead huge, mature aspen tower 

over the forest, in spots, and little understory succession is evident. 

Law also noticed the presence of the environmentally sensitive Buff-

breasted Flycatcher (Eugenia fulvifrons) in the Fly Park region, prob

ably a strong indication of a healthy, natural forest (see pp. 107-109). 

The abundance of wildflowers was mentioned by several observers 

in this region. Law (1921), in reference to the Broad-tailed Humming

bird (Selasphorus platycercus), noted "common enough on the north 

slope at 9000 ft. about a glen filled with creeping honeysuckle." 

Later he wrote ". . . on the columbine and honeysuckle covered n. 

slope up (S) from the e. end of Fly Park." Today both columbine and 

honeysuckle are found in this area but neither are particularly abun

dant, the latter species occurring only locally. The early photograph 

(Figure 17) demonstrates the open,'parklike aspect typical of many 

early descriptions of eastern Arizona forests. Both the meadow and 

the adjacent slopes show a fairly dense grass cover, some of which 

appears to be Muhlenbergia sp. No tree invasion is noticeable in the 

meadow. Pinus ponderosa is the dominant tree and a few Abies concolor 
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Figure 17. Fly Park Looking Southwest, 1870s. — Elevation: 
8,8QQ ft. Original photograph probably taken late May or early June 
in 1878 or 1879, United States military rifle and shirt insignia 
evident on blowup, likely men from nearby Camp Rucker. Camillus T. 
Fly, photographer. 
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are evident on the north-facing slope at the west end of the park. 

Scattered clumps of Iris missouriensis are located in the lower right 

of the photograph, Indicating a growth pattern typical today in lightly 

grazed meadows. No dead lower branches of Pinus ponderosa are evident, 

strong evidence that periodic ground fires have occurred with some 

regularity here. Many of the trees appear to be of different ages, 

evidence that the area has escaped catastrophic fires. The retake 

(Figure 18) Indicates severe tree invasion has occurred in the ensuing 

100 years and the open area of the meadow has considerably narrowed. 

Numerous dead lower branches and fallen branches indicate a lack of 

periodic cool ground fires. The gnarled pine in the center of the 

early photograph still stands but is now well hidden by other trees. 

Grass cover has decreased slightly 'from the early photograph. 

Figure 19, perhaps the earliest surviving photographic evidence 

of vegetation in the Chiricahuas, portrays the open, parklike forest of 

the ponderosa pine region in early Arizona. No tree invasion in the 

meadow is evident. Mature white fir (Abies concolor) appears to be 

common on the north-facing slope while uneven-aged stands of Pinus 

ponderosa indicate a lack of catastrophic fires. A couple of windfalls 

indicate no recent ground fires. The grass appears to be bunch-type, 

probably Muhlenbergia sp. and seems rather sparse and low growing. 

The evident lack of herbaceous plants in late summer is indicative of 

drought and indeed, in 1885, a serious forest fire fueled by this 

drought, ruined a dense stand of spruce and fir on the north slope of 

Fly's Peak, only a few hundred yards from this photograph (Kellogg, 

1902a). 



Figure 18. Fly Park Looking Southwest Retake, 1978. — 
Retake 10 May 1978. Location is same slope as original (Fig. 17), 
but looking more toward the southwest due to density of tree growth. 
Rocks seen in original are now apparently covered by soil. 



Figure 19. Fly Park, "In Geronimo's Home," about 1884-85. — Location: a view 
looking SSE from north slope of Fly Park. Elevation: 8,800 ft. Original photograph: 
date unknown but likely about 1884-85 in September or October. Inscription under original 
read "In Geronimo's Home." Photographer: Camillus T. Fly (Fly, M. E., 1886). 
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The retake (Figure 20) indicates severe tree invasion and over

crowding of the ponderosa forest has occurred. Minus ponderosa 

appear to be approximately the same age, a sign of an unhealthy fire 

regime. Abies concolor seems to be invading from the south side of the 

meadow; indeed, the meadow is no more than 10 yards wide at this point. 

Heavyaccumulation of brush and windfalls, some from cutting, indicate 

a general lack of recent ground fires. Young Hellenium Hoopesii grows 

in foreground while Iris missouriensis is common in the right-hand corner. 

Morrow (1959, pp. 1-2) contrasted his early memory of the Fly 

Park region with a contemporary description: 

Before the benevolent Destroyers [U.S. Forest Service] took 
over, Fly Peak and most of the other country covered by the 
Area (i.e. Wilderness Area) was beautiful Pine Forest covered 
with big timber; with just enough young timber coming along to 
replace the old timber as it matured and died off and grass, 
flowers, and wild oats covered the ground underneath. Now a 
good part of it is covered with brush and small scrub timber. 
Most of the older trees have died and fallen crosswise and every 
other direction into the mass of undergrowth until it is impos
sible to get through it on foot or on horseback except on the 
trails that have been kept brushed out. 

A recent view (Figure 21) shows the increasing forest density. 

Long Park 

As Law (1919) continued northward he described Long Park: 

Thence on into Long Park, the head of e. Turkey Creek, a long 
gorge without any floor, sloping each side sharply to stream 
bed . . . all north and e. slopes of these higher levels (and 
all steep) are rich Canadian jungle, enormous firs often 5 feet 
or more in diameter and aspens often 2 feet thick. . . . There 
are thousands and thousands of acres of this rich Canadian forest 
in these mountains all in its original condition. . . . 

The early photograph (Figure 22) shows a dense ground cover of 

herbaceous plants and grasses, almost belly high on the lead horse. 



Figure 20. Fly Park Retake, 1978. 
closer to the meadow than the original. 

Retake 10 May 1978. Perhaps 20 years 



Figure 21. Southwest Corner of Fly Park. — Location: southwest 
corner of Fly's Park looking east; 8,800 ft elevation. Photograph taken 
10 May 1978. Description: A dense forest of Populus tremuloides and 
Abies concolor grow on the north-facing slope and now again fit Kellogg's 
(1902b) description of the region. Stunps of invading trees cut by the 
U.S. Forest Service protrude from the meadow. Herbaceous growth appears 
good for this time of the year. No evidence of ground fires is observable 
in this area. 



Figure 21. Southwest Corner of Fly Park.—Continued 



Figure 22. View Looking Southwest in Long Park. — Elevation: 9,000 ft. Original 
photograph taken 9 July 1939. Source: U.S. Forest Service files, Tucson, Arizona. Photographer 
unknown. 
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Delphinium andesciola is growing in the lower left corner. Tree inva

sion of Pinus ponderosa and either Abies concolor or Pseudotsuga 

menzeisii is occurring along the forest-meadow border. The background 

forest appears dense with numerous lower branches and some windfalls or 

stumps, evidence of a lack of ground fires. 

In the retake (Figure 23) a rich herbaceous understory with 

scattered grasses is still evident and not notably different from the 

original although possibly there are fewer grasses now. Note the abun

dance of Delphinium andesciola, Iris missouriensis, and Mertensla 

franciscana (bluebells). Numerous sapling conifers, evident in the 

earlier photograph, had been cleared by the Forest Service prior to 

1978. The Rustler Park road has taken a sizeable chunk out of the 

eastern side of the park, but the Remainder of the area is only lightly 

disturbed. 

Rustler Park 

Law's (1919, 1921) description of Rustler Park and environs 

distinguishes between pine park and park (i.e., meadow). He noted 

that "Rustler Park is a beautiful basin where but little original growth 

has been cut, hence well-wooded with great pines, averaging a foot to 

two in diameter, and the floor luxuriantly covered with grass and 

plants, often waist high" (16 August 1919). 

I visited again today this beautiful park that Allen 
Brooks and I visited in 1913. Although I found none of this 
species (Grace's Warbler) here now, in 1913 we found this 
species common in April, beginning [date missing], in the 
open pine parks of these shoulders between here and the Bar-
foot Park-Paradise wagon road. The birds were about the pine 



Figure 23. Long Park Retake, 1978. — Retaken July 1978. 
Looking more southerly than original but close to original camera 
spot. 
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foliage and as the lowest limbs were rarely less than 30 or 
AO feet from the ground in places, the birds were often high 
in trees (16 August 1919). 

He noted that one bird species had a nest high in a fir at 

8,400 feet, in "open pine gentle slope park" (27 June 1921). Audubon's 

Warbler (Dendroica coronata) was a "common bird of the pine parks, 

favoring the pine sapling groves, which abound in places." Such pine 

reproduction appeared to be quite uneven throughout the range during 

Law's stay, a typical pattern for an Arizona forest before fire sup

pression and catastrophic fires occurred. He noted that a certain 

pine "stood in open pine park where most of the trees were much larger 

and was on a gentle east slope" (29 June 1921). 

On a return trip from Rustler's Park one day, Law noted that 

"After leaving the portion of this Paradise Trail covered yesterday, 

we work down the ridge thru fine pine park, but little underbrush, 

striking the latter however at about 7000 to 7500 feet, when open pine 

gradually gives way to dense brush and oak trees" (17 August 1919). 

This area is close to present-day Turkey Park, the only named park in 

the contemporary Chiricahua scene which is true pine parkland or 

grassy, open pine forest rather than a meadow. At the junction of the 

Rustler and the Barfoot Park roads nowadays a similar example of open 

pine parkland can readily be viewed. Birds and flowers like lupines 

(Lupinus sp.) and paintbrush (Castilleja sp.) are numerous in this 

open ponderosa woodland where several burns have occurred in the past 

2 or 3 decades (Taylor, 1977b, pers. comm.). 

Rustler Park did not remain so undisturbed much longer. A 

note in The Douglas Dispatch (12 June 1923, p. 3) portended of future 
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recreation development. "County Engineer Sid Smyth, who returned to 

Tombstone yesterday afternoon from the Chiricahua mountains, where he 

had been supervising the work being done by his crews on the road into 

Rustler's Park, stated that the road would be completed by Saturday 

afternoon, when automobiles can be driven to the popular camping spot." 

Further recreation usage is noted in The Douglas Daily Dispatch (24 

May 1931, p. 3): "At Rustler's Park, too, is the lodge used by the 

Douglas boy scouts for their summer outings. This is known as Camp 

Victorio. There has been as many as 50 automobiles seen in that area 

on many a Sunday and at times the number is even greater." 

Brandt (1951, p. 617) noted that: 

There are today, exclusive of Portal, practically no permanent 
human inhabitants throughout the whole extent of the Chiricahua 
Mountains, but merely a few week-end cottages and picnickers, 
together with the fire wardens, who remain only during the sum
mer months. About 1905, however, there were more than 1500 
people and 21 saloons in the now forsaken town of Paradise 
alone, which was situated on East Turkey Creek, north of 
Portal. Above, at Barfoot Park, in a single lumber camp, 
there were 80 persons; while in addition several mining camps 
were in operation. 

The 1939 photograph (Figure 24) shows a moderate cover of Iris 

missouriensis. Pinus ponderosa are the only tree species visible. 

Light tree invasion is occurring and the invading trees represent sev

eral different annual crops. Light shines into the forested slopes in 

the distance indicating a somewhat open forest. 

In the retake (Figure 25) tree invasion has allowed the forest 

to encroach about 10 yards into the park. The same clearing visible 

in the first photograph may be seen again in the retake, but the trees 

in front are much denser now. The forest to the rear is not readily 



Figure 24. Looking West in Rustler Park, 1939. figure Looking West in Rustler Park, 1939. — Elevation 8,400 ft. Original ohot 

So™ ^ 1939' SCUrCe: U,S* F°reSt Service files» Tucson, Arizona. Photographer: 
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Figure 25. Rustler Park Retake, 1978. — Photograph retaken 30 May 1978 somewhat 
further west than original (Fig. 24). 00 
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discernible but appears to have become denser. Iris missouriensis is 

still present but not as commonly as in the original; perhaps some dry

ing has occurred. The grass cover appears to have increased dramat

ically but this may be an artifact of the earlier date of the original. 

The changes shown in the 39-year period between Figures 26 and 

27 are not dramatic. The earlier photograph shows a somewhat open 

forest dominated by Pinus ponderosa with numerous seedlings of Pseudo-

tsuga menzeisii. Downed logs and numerous lower branches in the trees 

indicate a lack of ground fires in both photographs. The retake demon

strates an increased density of forest growth with both Abies concolor 

and Pseudotsuga menzeisii beginning to crowd out Pinus ponderosa. No 

tree invasion is currently occurring but this may be an artifact of 

ski-slope maintenance. The 1939 photograph shows a ground cover con

sisting of both grasses (sp.) and Iris missouriensis. By 1978 the 

ground cover had apparently undergone little change. 

Barfoot Park 

More early descriptions exist of Barfoot Park than of any 

other high country locale. Site of early lumbering activities and a 

choice grazing locale, Barfoot Park was also a major study area for 

botanists (J. C. Blumer) and ornithologists (Vernon Law, Alexander 

Wetmore, and Herbert Brandt). 

Law (1919, 1921) spent portions of three summers in the high 

country, collecting birds and noting down careful habitat descriptions. 

The following notations paint an early picture of Barfoot Park's envi

rons: "last night we had a heavy rain and electric storm (a large pine 



Figure 26. Ski Slope, Rustler Park, 1939. — Location: View looking southwest toward 
ski slope, Rustler Park. Elevation: 8,400 ft. Original photograph taken 12 May 1939. Source 
U.S. Forest Service files, Tucson, Arizona. Photographer unknown. 



Figure 27. Ski Slope Retake, Rustler Park, 1978. Retake 30 May 1978. Location; 
View looking southwest toward ski slope, Rustler Park. Elevation: 8,400 ft. vo 
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on s. slope in sight of cabin was shattered—we can see the fresh 

splits and breaks of yellowish pine) and . . (16 August 1919). 

The possibilities of lightning causing fires in or near the meadows is 

evident with this statement. 

Law set "six more mouse traps about a great pile of abandoned 

pine slabs ('mill slabs') (a sawmill cleared this park of its best 

timber in an early day) and caught 3 Feromyscus" [mice] and he set "5 

at edge of a low tule (these tules prove to be a wild iris) in a park 

300 yards below cabin, with a central area a few rods square of water." 

This latter area may have been either Blumer Park or the cienega sec

tion of Barfoot Park meadow. 

Law wrote of parks in the plural, implying there were many 

parklike areas in the Barfoot region: "In the early morning the parks 

were alive with hummers" (14 August 1919). He noted the spring which 

is likely at the same location as today's spring on the south side of 

Barfoot Park meadow. The description is similar to today's pattern: 

"Water seems quite an element to them, and the 5 or 6 big pines at the 

boxed spring, where are little shallow pools, have crossbills in them 

or drifting down to the pools below, many times a day" (14 August 1919). 

Law could hardly fail to describe the wildflowers and accompany

ing hummingbirds which delighted many early visitors to these mountains. 

Hummers were not present among the flowers although quite an 
area was a mass of color and there were whole plots of blue 
Larkspur in bloom. (15 August 1919). 

Barfoot Park was ablaze with Penstemons (sic)(rains began 
at the mt. base on June 15 and has been almost daily ever 
since) and hummers literally swarmed. (2 July 1919). 



. . .  I  s a t  a w h i l e  a t  b a s e  o f  t h e  w a l l  t o  s o u t h  a m o n g  s u n 
flowers and larkspurs. (24 August 1919). 

Further descriptions of the environs are found in Law's description of 

the Audubon Warbler (Dendroica coronata): "In the early morning these 

birds streamed over the area back of the Ranger's cabin (small pine 

saplings) in numbers, working the weeds and bracken and saplings" 24 

August 1919). And of the Solitary Vireo (Vireo solitarius) he wrote: 

I am surprised to find these birds fairly common at these 8200 and 

8400 levels in the open pine parks. . . . One was singing in the 

S.E. part of Barfoot where sapling pines and firs prevail with no 

deciduous trees for a hundred yards at least" (25 June-7 July 1921). 

More mention on trees in the area is found in another of Law's 

statements: "Barfoot Park in the vicinity of the Ranger's cabin has 

only a few of the old pines standing about. All the others were lum

bered off, long enough ago, that second growth pines are many of them 

20 or 25 feet high and are fairly numerous" (2 July 1919). 

The buildings in the early photograph (Figure 28) are part of 

Riggs1 sawmill which operated here "from 1901 to about 1914 (Rawdon, 

1977, pers. comm.). The early photograph shows a very disturbed land

scape with large areas of barren soil, the beginnings of an arroyo, 

and little mature timber standing, the area having recently been 

logged (Blumer, 1908; Kellogg, 1902b). The only identifiable trees 

are Pinus ponderosa. Most of the herbaceous growth appears to be 

weedy. Of interest are several Verbascum thapsus in the left side of 

the photograph, a European weed not listed by Blumer (1908) who spent 

two summers collecting in this meadow. 



Figure 28. Looking North Northwest at Barfoot Park, 1910 or 1911. — Elevation 8,240 ft. 
Original photograph probably taken in October of either 1910 or 1911. Source: U.S. Forest 
Service files, Tucson, Arizona. Photographer unknown. 
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The 1978 retake (Figure 29)' shows a healed landscape with 

numerous Pinus ponderosa of different age classes and a fairly dense 

ground cover of grass (Poa sp.). This section of the meadow contains 

few herbaceous plants due to heavy human usage from campers and the 

nearby boy scout camp. 

Blumer (1908, p. 81) wrote a descriptive article on Barfoot 

Park, noting the microhabitats of its various ferns and showy herba

ceous species. He wrote that "a number of grasses also contribute to 

the floral cover, but occupy a minor place except on open, southerly 

aspects." 

Blumer found Oenothera Hookeri, Iris missouriensis, and 

Delphinium andesciola to be common meadow species. His description of 

plants found in the vicinity of the springs is very similar to species 

found there today including Trifolium pinetorum, Slsyrinchium longipes, 

and Ranunculus hydrocharoides. 

Throughout Blumer*s (1908) pastoral description of the 

meadow one cannot help but be impressed by the numerous references to 

massive floral displays present both in the meadow and in the region 

called Barfoot Park. He (p. 71) wrote "the whole domain becomes 

sprinkled, sometimes even covered in solid masses, by Pentstemon 

Torreyi, a tall glacous plant, clothed in great symmetry by scarlet 

flowers of transcendent brilliancy. While still present in the area, 

this species no longer is such a visual dominant. 

In August Blumer (1908, p. 77) noted that a species of 

Castjlleja (Paintbrush), "of light red involucre and long-protruding 

yellow corolla, becomes exceedingly abundant. ..." He also (p. 77) 



Figure 29. Barfoot Park Retake, 1978. — Retake 29 May 1978. Location: 
Looking north, somewhat east of original photograph (Fig. 28). 

ID 
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noted that.the ponderosa pine forest in the Barfoot region had been cut 

within the past 5 or 6 years and that "this fact is probably responsi-
t 

ble for the unusually luxuriant flowering and fruiting of the hosts of 

plants, almost altogether herbaceous perennials, that this highly 

attractive spot offers to the eye of the visiting naturalist." 

The early photograph (Figure 30) indicates a young Finus pon

derosa forest, following formerly heavy logging in the park area around 

the turn of the century. The meadow appears to be in fairly good con

dition but it must have been grazed fairly regularly due to the low 

growth of grass for this season. Delphinium andesciola flower stalks 

are numerous, a sign that trampling or overgrazing is not severe. 

Apart from a single tree, no invasion is occurring in the meadow. The 

dense forest cover, under the watchful eye of the lookout tower, pre

cludes any regularity of cool, periodic ground fires from occurring 

here. 

The retake (Figure 31) shows a more mature forest, expected 

after 43 years, but the condition of the meadow itself is remarkably 

similar. Two invading young ponderosa pines are evident on the left 

side but tree invasion in Barfoot Park is now fairly well controlled 

by U.S. Forest Service removal efforts. Delphinium andesciola is still 

frequent in this upper section of Barfoot Park meadow but does not show 

due to the early May date of the photograph. 

An additional note by Kellogg (1902a, p. 3) about Barfoot Park 

is of interest for it supports other writers' reports on the open 

nature of the early forest in the Chircahuas. He (p. 2) noted that 
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Figure 30. View in Barfoot Park Looking Eastward, 1939. — 
Location: Looking eastward to Buena Vista Peak with Barfoot Lookout 
on top. Original photograph probably taken in 1939 in August or 
September. Source: U.S. Forest files, Tucson, Arizona. Photographer 
unknown. 



Figure 31. Barfoot Park Looking Eastward, 1981. — Location 
possibly ten yards further west than original but angle similar to 
original. 
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"the timber in general is larger and of better quality on the slopes 

than on the knolls and ridges." Later he (p. 2) noted "the most valu

able forest is in Barfoot, Rustlers, and other parks. In a pocket 

south of the sawmill in Barfoot Park, we counted 100 Pinus ponderosa 

on an acre. These trees average 14 in. in diameter and 70 to 80 ft. 

high." 

Exotic Plants 

Approximately 34 species of plants are known to have been 

introduced into the Chiricahua meadows. Of this number at least 13 

species persist today, some of which have become important members of 

the meadow community. Poa pratensis, Teraxacum officinale, and Verbas-

cum Thapsis (Figure 32) are found commonly in several of the meadows. 

Verbascum Thapsis appears to be gradually invading the higher mead

ows but its progress is very slow, having colonized Barfoot Park about 

1905. Only recently has it been recorded in Round Park on this study. 

Many species recorded earlier from other Chiricahua surveys 

were not found on this study. I may have overlooked some of them, but 

a few of these species are showy or have unusual inflorescences and 

are readily apparent to observers. Numerous species listed in Table 7 

are probably extirpated. Many of these species such as Hordeum 

sativum and Brassica nigra are examples of ruderal vegetation. Brought 

in by man, probably in conjunction with the presence of feed grains 

for horses or with equipment for the lumber industry, these species 

may have flourished as long as the meadow soil was highly disturbed. 

Blumer wrote in his field notes that many of these species persisted 
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Figure 32. Verbascum Thapsus. — Photographed September, 1978 
in Rustler Park. A European immigrant which is frequently found in 
the Chiricahua meadows, mullein colonized Barfoot Park circa 1910 and 
was recently found as high as 9,280 feet in Round Park, a new elevation 
record for the state. 



Table 7. Introduced plants in Chiricahua meadows. — Blumer (1906-07; 1908), Robinson, (1968), 
and present study 

Park Species Date Collected Authority 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Bound 

Barfoot 

Barfoot 

Barfoot 

Barfoot 

Amaranthus blitoides 

Amaranthus blitum 

Amaranthus palmeri 

Anthemis cotula 

Avena fatua 

Bidens tenuisecta 

Brassica nigra 

Broraus maximus gussoni 

Camelina sativa (probably introduced) 

Carduus floccosus (sp.?), probably 
Carduus nutoas 

Chaetochloa viridis 

Chenopodium leptophyllum 

Chenopodium rurale 

Danthonia californica (perhaps 
introduced from Pinalenos?) 

Eragrostis sp. 

Euphoriba dentata (prob. introduced) 

Hordeum sativum 

Hordeum Stebbinsii or leporinum 

22 August 1907 

23 August 1907 

23 August 1907 

30 July 1907 

31 July 1907 

22 August 1907 

19 August 1907 

17 August 1907 

30 July 1907 

July 1907 

18 August 1907 

29 July 1907 

29 July 1907 

21 Sept 1977 

18 August 1907 

19 August 1907 

17 August 1907 

August 1907 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Blumer 

Russell 

Blumer 

Blumer 

Blumer 

Blumer 



Table 7. Continued 

Park Species Date Collected Authority 

Rustler Janusia gracilis 10 August 1977 Russell 

Barfoot Malva parviflora 29 July 1907 Blumer 

Barfoot Marrubium vulgure July 1907 Blumer 

Barfoot Medicago stavia 6 July 1907 Blumer 

Barfoot, Round 
Fly, Rustler 

Poa pratensis 1977, 1978 Russell 

Barfoot Polygonum aviculare July 1968 Robinson 

Barfoot Polygonum Gonovolvulus 14 August 1907 Blumer 

Barfoot Polygonum littorale 6 July 1907 Blumer 

Barfoot Polypogon monspeliensis (prob. introd.) 10 August 1907 Blumer 

Barfoot Rumex obtusifolius (possibly introd.) 2 August 1907 Blumer 

Barfoot Salvia columbariae* 5 July 1907 Blumer 

Barfoot Setaria viridis 1907 

Barfoot Sonchus asper 30 July 1907 Blumer 

Rustler, Barfoot Taraxacum officinale 1977, 1978 Russell 

Rustler, Barfoot Verbascum thapsus 1977, 1978 Russell 

Barfoot Viguiera annua date? Blumer 

*Possibly introduced by Indains (Blumer, 1906-07) 

o •c* 
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in the vicinity of human habitation in Barfoot Park (Appendix B). The 

eventual abandonment of the horse corrals and lumber camps in the mead

ows probably led to the eventual extirpation of these introduced spe

cies. 

Six of the 34 introduced species are native to lower elevations 

or other ranges in Arizona (Table 8). Janusia gracilis, found in Rustler 

Park, may have reached the meadow as a seed caked in mud on a hiker's 

boot, while Danthonia californica may be an overlooked native since its 

known Pinaleno Mountain range is less than 60 miles to the north. 

Other species may have reached the meadow through transport by cattle 

or other animals wandering up the mountains from the surrounding can

yons and grasslands. 

With few exceptions introduced plants are not a major factor in 

the ecology of the Chiricahua meadows. The reasons for this may be com

plex, a mixture of historical cultural reasons and biological ones. 

The relative lack of long-continued direct human impacts in the mead

ows must certainly be important. So, too, are factors such as distance 

from seed sources, the small island nature of the meadows isolated amid 

thousands of acres of coniferous forest, and the difficulty which 

invaders may have in adapting to the Chiricahuas' climatic regime. 

Faunal Changes 

Faunal changes resulting from man-induced vegetational changes 

have been frequently noted by researchers in the Southwest. Brandt 

(1951, p. 72) noted the destruction of the mesquite forest along the 

Santa Cruz River south of Tucson and its impact upon birdlife, noting 
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Table 8. Sources of introduced flora of the Chiricachua meadows. — 
From Blumer (1906-07, 1908), Robison (1968), and the present 
study. Blumer (1908) also listed Chenopodium rural (sp.?). 
Bromus sp.?, and Eragrostis sp.?, as introduced species 
collected in Barfoot Park 

European Introductions 

Anthemis Cotula 

Brassica nigra 

Carduus floccosus (sp.?), probably Carduus nutans 

Camelina sative 

Hordeum sativum 

Hordeum sp. (Stebbinsii or leporinum) 

Marrubium volgare 

Medicago sativa 

Poa pratensis 

Polygonum aviculare 

Polygonum Convolvulus 

Polypogon monspeliensis 

Rumex obtusifolius 

Setaria viridis 

Taraxacum officinale 

Verbascum Thapsis 

Introductions from Lower Elevations; Native to Arizona 

Amaranthus Palmeri 

Chenopodium leptophyllum 

Janusia gracilis 

Malva parviflora 

Salvia Columbariae 

Viguiera annua 
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both species that had been extirpated and species colonizing "the 

newly created nitches" for the first time. Crossin (1965, p. 288) 

noted the rarity of the once fairly common Song Sparrow (Melospiza 

melodia) near Tucson and attributed it probably to the "destruction of 

streamside grasses and brush by grazing cattle. ..." 

Marshall (1957), in a study of the effects of fire suppression 

on the birdlife of the southern Arizona mountains, emphasized the dif

ferences in appearance between Arizona mountain woodlands and woodlands 

in northern Sonora, where fire suppression is not usually a management 

practice and where he noted that the splendid clear-trunked trees stand 

apart over a park, of grass. Marshall found numerous species in the 

mountains of Sonora that are restricted to open lowlands in Arizona 

such as the Sparrow Hawk, Roadrunner, and Brown Towhee. 

P. Hubbell (1976, pers. comm.) reported that several butterfly 

species, once frequent in the Chiricahua meadows, had not been collected 

in recent years and were thought to be extirpated or at least very 

rare. He attributed this to possible vegetative changes in the mead

ows, perhaps brought about by fire suppression or overgrazing, result

ing in fewer herbs produced for butterflies to feed upon. Relation

ships between fires and herb production are discussed in Campbell et 

al. (1977, p. 1). 

The Buff-breasted Flycatcher (Empidonax fulvifrons) is a spe

cies closely connected both historically and ecologically with the 

Chiricahua meadows. This small bird was once a common summer resident 

in the mountain forests and canyon groves of most of Arizona including 

the Chiricahuas. Law (1919, 1921) found this species around the 
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meadow at Barfoot Park. They were "common among the rank ferns and 

weeds and sapling pines just back of the ranger's cabin. I saw at 

least six. ..." Law collected several specimens during his stay in 

the Chiricahuas and found the flycatcher present in other meadows as 

well. 

Another ornithologist, R. D. Lusk of Redington, Arizona, 

visited the Chiricahuas at the turn of the century. He (1902, pp. 38-

39) noted: "In both 1899 and 1900 I found this same flycatcher breed

ing in a virgin forest of pines and firs, among the trees surrounding 

a little 'park,1 or treeless open space, of which there are many in 

these mountains. It was about three miles above the location of the 

nest described above (at 6000 feet, Riggs Sawmill, Barfoot Park)." The 

park described is likely either Round or Cima Park, both of which would 

be about the proper distance from Barfoot Park. 

Phillips et al. (1964, p. 86) noted that "early ornithologists 

found it everywhere" but noted that now it was only a "rare summer 

resident in Arizona, . . . decreased markedly since 1920." The decline 

of this species closely parallels implementation of fire suppression 

policies formulated by the U.S. Forest Service in Arizona. Phillips 

et al. (p. 86) noted that 

In Mexico, where this flycatcher is common, its varied situa
tions of occurrence are alike in being very open, with consid
erable bare, weedy, or grassy areas among the trees, where the 
birds forage from the top of a weed stem, or from.a low bush. 
In Arizona the mountain vegetation has become badly choked 
with brushy junipers, dead branches and young trees, through 
elimination of the original grass and by adherence to other 
ingenious programs of misuse. The requirement of openness is 
not met and perhaps this is responsible for the present rarity 
of the Buff-breasted Flycatcher in our state. . . . 
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By the 1970s the species had returned to southern Arizona (if 

it had indeed been completely extirpated), breeding regularly in a 

couple of Huachuca Mountain canyons, namely Scotia and Sawmill. A 

visitor to either of these two sites notices immediately how open and 

grassy the areas are in contrast to the dense forests surrounding most 

of the present-day Chiricahua meadows. The species remains rare in the 

Chiricahua Mountains today. 

Hubbard (1972) puzzled over the disappearance of this species 

from most of the Southwest and questioned Phillips' fire suppression 

explanation, stating that the meadows appeared to be the same as they 

always had been. The meadows though were likely only favored foraging 

areas for these flycatchers that ranged throughout the once open for-

ess of the Arizona mountains. Attracted by the insect life which was 

likely more abundant amidst the rich diversity of meadow plants than 

elsewhere in the open forest, Buff-breasted Flycatchers appeared to be 

most numerous in the vicinity of the meadows. The meadows may not have 

been as important to the species' survival as was the maintenance of an 

open forest with a grassy understory as in today's Sierra Madres in 

Mexico where the species is still common. .Contrary to Hubbard's per

ceptions, the meadows have changed since the species "common status" 

in the early twentieth century. Photographs of several of the parks 

such as Anita and Fly (Figures 15-21) show not only a reduced grass 

cover and denser surrounding forest, but they give the impression that 

herbs and forbs were once more common and in greater diversity. 

Other Chiricahua species have been extirpated and their extir

pation certainly had a role in changing the species composition and 
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abundance of plants in the meadows. The ecological effects of the loss 

of the grizzly bear, wolf, elk (perhaps only a visitor to this range), 

and some of the bird species such as the Buff-breasted Flycatcher 

and Thick-billed Parrot (Rhynchopsitta pachyrhyncha), all of which 

ranged into the meadows or the meadow edge, are difficult to pinpoint 

but certain their loss has affected the meadow ecosystem. Decreased 

predation of various rodents such as the pocket gopher may have been a 

partial result of the extirpation of the grizzly bear and wolf. 

O'Connor (1961, p. 214) noted, on the habits of the grizzly: "In the 

early spring, when the animal comes out of its winter quarters, it 

takes a long drink of water and then, grazing like an ox in the upland 

meadows, proceeds to fill its belly with grasses and sedges. Later, it 

devours roots, tubers, and sprouting buds." Meadow land rooted up and 

bared to a mineral seed bed by foraging grizzly (and perhaps black 

bear?) may have afforded limited opportunities for invasive trees to 

become established in the years before fire suppression and heavy graz

ing activity. Man has not only directly impacted the meadows but has 

indirectly brought about changes, perhaps far too subtle to research 

and record. 

An added factor with regard to the presence of grizzly bears 

is noted by Ernest (1961, p. 24) in describing Indian land management 

in the Yosemite region. "The Indians kept the valley clear of thick

ets of young trees and brushwood shrubbery, so they could not be way

laid, ambushed, or surprised by enemies from outside, and to not 

afford hiding places for be'ars [it should be remembered here that 

grizzlies then inhabited the valley]. ..." 



CHAPTER 5 

A CONSIDERATION OF FACTORS INFLUENCING CHANGE 

The literature concerning meadow changes in western North 

America is replete with examinations of the possible causes for inva

sions of the meadows by trees. The major factors usually discussed 

include the part that Indians played in the pre-Anglo period in main

taining the meadow ecosystem by direct intervention or haphazard con

tact, the role of fire in meadow maintenance, and the importance of 

grazing. 

In this chapter I will examine meadow changes in the Chirica-

huas in light of these three major factors, and I will also examine a 

fourth factor, the influence of pocket gophers in meadow ecosystems. 

This latter factor, while at first glance only one of numerous minor 

influences in the meadows, may locally be a major causative agent for 

the initiation of tree growth by exposing the mineral soil. 

Although considered separately, the above factors are to a 

greater or lesser extent all interrelated. This should be kept in 

mind when considering vegetation changes within the meadows. 

Indians and the Meadow Ecosystem 

Indian Presence—Prehistory 

Except to indicate presence in the region and probable occa

sional usage of the mountain meadows for foraging and hunting, the 
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obscure pre-Anglo history of Indian peoples in this region is largely 

irrelevant to the present study. Indian people had likely been pres

ent in southeastern Arizona for many thousands of years and archaeolog

ical evidence from Cave Creek Canyon in the Chiricahuas tends to sup

port similar local occupation (Sauer, 1935). 

All prehistoric archaelogical sites in the Chiricahuas are 

found in the Sonoran zones where the greatest diversity of resources 

exist throughout the year. One can only speculate that the intense 

heat of summer drove the Indians to seek refuge in the high country, 

and once encamped there, utilized the numerous food resources of the 

mountain meadows as the Apaches did later. What effects seasonal 

Indian presence had on the meadow community is difficult to say with 

any authority. Certainly trampling, removal of food plants, occasional 

setting of fires, human wastes, wood removal, and perhaps even some 

form of agriculture, may have occurred in the meadows over a period of 

thousands of years. 

In the mid-1600s the Sumas Indians occupied the region around 

the Chiricahuas. After 1680 the Janos and Jacome Indians lived 

together in the Chiricahuas. "The Sierra of Chiricahua continued to 

be a stronghold of the Jacome until the early 1700's when it became 

an Apache stronghold" (Forbes, 1957, pp. 319-20). Apparently either 

the Jacome merged into the Chiricahua branch of the Apache or their 

name was replaced by the word "Chiricahua," somewhere around 1710. 

For other important early dates of human settlement and exploration 

with regard to the meadows, see the chronology presented in Table 6. 
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Indians and Fire 

The Chiricahua Mountains were known to be inhabited in historic 

times (from approximately 1710 to the 1880s) by the Chiricahua band of 

the Apache tribe. The Chiricahuas were nomadic, food-gathering Indians 

that only seasonally occupied the higher elevations of the ponderosa-

spruce-fir areas for foraging purposes. An early photo by C. Fly con

tains the caption "In Geronimo's Home" (Figure 19). 

The Apaches utilized both game and wild plant resources. 

Castetter and Opler (1936, p. 5) found that the Chiricahua Apache's 

economy "proceeded almost entirely on a hunting and gathering level. 

. . . The Apache's efforts were not directed toward improving upon 

nature's offerings, but rather upon utilizing the largest number of 

natural goods, and using each one to the best advantage." 

Castetter and Opler (1936) noted approximately 33 plant species 

which the Chiricahuas utilized that were native to the higher Chiricahua 

Mountains above 7,000 feet, native either to meadows or to the surround

ing forest. This list included such characteristic meadow species as 

Monarda menthaefolia, Allium cernuum, Vicia pulchella, Taraxacum offi

cinale . Thelesperma megapotamicum, Sambucus sp., Ameranthus graecizans, 

A. retroflexus. Cyperus fendlerianus, Oxalis sp., Solanum fendleri, 

Ribes pinetorum. R. leptanthum, and Populus tremuloides. The majority 

of these species grow mainly from mid to late summer; this Apache 

utilization of the meadows was thus likely greatest in July, August, 

and September (Appendix C). 

The Chiricahuas also utilized game animals of the high coun

try, particularly deer for food and eagles (likely Aquila chrysaetos) 
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and Turkey Vultures (Cathartes aura) for their feather and body parts. 

Occasionally they utilized elk (perhaps only a visitor to these moun

tains although pictographs of elk exist in Cave Creek Canyon (Cahalane, 

1939), and may have represented an extirpated population), bear (both 

Grizzly and Black, lion (Felix concolor), and Wood Rats (Neotoma sp.). 

Deer and turkey are frequently seen in today's meadows, par

ticularly in Rustler, Long, and Barfoot Parks, and Black Bears fre

quently forage in Morrow Park. Grizzly Bears have long been extir

pated from this region. Their presence in mountain meadows foraging 

for various root crops may have been an important ecological factor 

for certain plant species at one time. Wildlife tends to feed in the 

meadows both at dawn and dusk. It seems probable that Indians hunted 

the meadows and forest edge at this time, foraging in the meadows 

during the warmer hours of the day. 

Descriptions of Indian usage of fire as a meadow/forest 

management tool in the western meadows are frequently found in the 

o literature. Ernst (1961, p. 26) noted that burning was a common land 

management practice used by Indians in the California mountains: "The 

Indians' objectives in burning were principally to keep down brush 

wherein their enemies might lurk, to drive game into traps or places 

where they could be shot down with arrows, to remove the tall grasses 

covering root crops in the meadows where they grew, and to drive back 

the encroaching trees on the meadows." Ernst (p. 27) also quoted from 

a letter to the Yosemite Park commissioners from Galen Clark who 

stated: 
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The Valley had then been under the care and management of 
the Indians for many centuries. Their policy of mgmt. for 
thier own protection and self-interests, as told by some of 
the survivors who were boys when the Valley was first visited 
by whites in 1851, was to annually start fires in the dry 
season of the year and let them spread over the whole valley 
to kill young trees just sprouted and keep the forest groves 
open and clear of all underbrush, so as to have no obscure 
thickets for a hiding place, or an ambush for any invading 
invading hostile foes, and to have clear grounds for hunting 
and gathering acorns. . . . When the fires did not thoroughly 
burn over the moist meadows, and all the young willows and 
cottonwoods were pulled by hand. 

Further evidence of Indians setting fires is frequently found 

in the literature describing land use in central and northern New 

Mexico and Arizona, but is generally lacking from descriptions of 

southern portions of the two states. Cooper (1960, p. 138) quoted Bull: 

"The Apaches also have a very destructive habit amongst their long 

catalogue of vices of firing the forest of their enemies." On a trip 

through the Apache White River country to the north of the Chiricahuas, 

Webb (1900) found fires burning in two places, which he said were attri

butable to the Indians who believe fire and smoke bring rain. And 

Stevenson (1881) stated that Indians set fire to the timber on the 

mountain ranges in New Mexico each fall in order to drive deer down 

into the canyons. Additionally, Kellogg (1902, p. 504) noted that 

"repeated fires have swept over the Grahams and Huachucas (neighboring 

ranges to the Chiricahua Mountains), but they are less frequent now 

than in the days of Apache warfare, though still much too common." 

Ernest (1961, p. 28) also noted the Indians use of fire for 

hunting purposes: "Fires were set around the meadows which the deer 

frequented. New fires were built from time to time and the deer 

approached these fires out of curiosity and were noiselessly shot 
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with arrows by the Indians from their places of ambush." Reynolds 

(1959) believed that Amerind burning accounts for most of the fires 

which occurred in the Sierra Nevada in California before the white 

man's arrival. Although this viewpoint seems to emphasize Indian 

burning to the extreme, the case for the Indian's use of fire as a 

meadow/forest management tool in California is solid. The case for 

southern Arizona is less conclusive. 

Aboriginal influence in the Chiricahua mountains never reached 

the dominance of the landscape as it did in the Yosemite country where 

the Indians were largely sedentary. No evidence exists that the more 

nomadic Chiricahua band of the Apaches utilized fire as a meadow/ 

management tool. For one thing, many of the Yosemite meadows were 

many times larger in area than the Chiricahua meadows. Yosemite mea

dows were thus more likely to respond with increased game resources 

following burning. 

The Chiricahuas likely knew of the techniques of using fire for 

hunting purposes, but may not have had the knowledge of firing the high 

country forests to prevent tree invasion in meadows. With natural fire 

occurrence a regular event in the Chiricahuas, there may have been 

little need to practice fire management and the techniques never 

developed to any extent. 

Other bands of Apaches, particularly those living in the grass

lands of New Mexico, were familiar with the use of fire for hunting. 

Cordero's 1796 description of the Apaches (in Matson and Schroeder, 

1957, p. 350) noted that the Mescaleros, Llaneros, and Lipane bands 

used a circular fire set in the grass and herbage "to surround animals 
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like antelope, deer, bear, wolves, porcupines, mountain lion, and 

others . . . this occurs only when the grass and shrubs are dry." 

This technique was apparently used in both grasslands and mountain 

forests taking into consideration the habitat of the species hunted 

such as bear and deer. No definitive mention of the Chiricahuas using 

fire for hunting appears to exist in the literature but since the Chi

ricahuas were closely related geographically and culturally to the 

Mescaleros and shared some of the same foraging territory, it would 

seem probable that they may have occasionally fired the forests and 

grasslands in the Chiricahuas. 

Hastings and Turner (1965, p. 28) noted in their treatise on 

ecological changes in southern Arizona that evidence of Indian use of 

fire in hunting was scanty and the safest assumption is that it "added 

little to the natural incidence of burning." They (p. 27) emphasized 

that "it is not altogether obvious why the customs of all primitive 

peoples should be the same with regard to their use of fire." In 

addition, Haury (1958), well familiar with the Southwest Indians, 

stated that "wholesale burning, argued by some to be a potent force in 

producing the grassland landscapes, does not appear to have been a 

factor . . . 

The Role of Fire in Meadow Maintenance 

Fires and Early Settlement History 

Early settlers and visitors to the Chiricahua Mountains in the 

1870-1910 period included lumbermen in the vicinity of Barfoot and 

Rustler Parks and on the west slopes of Fly Peak, sheep herders along 
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the crest of Anita Park (Erikkson, 1978 interview), military personnel 

at Camp Rucker in Rucker Canyon, miners throughout the range, but pri

marily a few miles to the north of the study area, and cattlemen. In 

addition, several naturalists and photographers made periodic visits 

for purposes of investigating the natural history of the region. 

Biswell (1967) noted the frequent usage of fires by several of 

these groups in the Sierra Nevada in California. He stated that miners 

used fire to clear the landscape and facilitate prospecting, that early 

day lumbermen usually burned the slash which gave an intense fire, and 

sheepmen deliberately set the forest afire to get rid of new forest 

growth, logs, pine needles and other debris that hampered grazing. 

The sheep were usually taken out in late summer when meadow fuel loads 

were quite high and the forests then were set ablaze. Such activity 

in dry years may have set off very large fires. In some ways the fre

quent fires set by sheepmen may have approximated natural fires in 

that a high fire frequency would tend to keep fuel loads low and only 

burn the herbage and grasses, maintaining an "open aspect" to the high 

country forest. 

Destructive burning by early settlers in the Chiricahuas was 

likely a local phenomenon, perhaps limited to the vicinity of the 

lumbercamps, mines, and herders. Until forest service fire protection 

came in the 1910s, the fuel load in the forest was likely only moderate 

with naturally occurring fires periodically removing bush and debris 

buildup. Old-growth forests predating the Anglo invasion of the region 

are frequent enough in the Chiricahuas to rule out any disastrous fire 
» 

that raked the entire range at one time. 
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Fire and the Arizona Forests 

Fire has been an important ecological factor in the maintenance 

of both a natural forest cover and preserving the open appearance of 

mountain meadows. Many observers have indicated that fires were fre

quent events in the western American mountains (Keen, 1949; Show and 

Kotok, 1924; Weaver, 1951; Stokes, 1978, pers. comm.), often occurring 

as frequently as 4.8 years. The University of Arizona Tree Ring 

Laboratory dated Fonderosa Pine from the Kaibab National Forest and 

found an average fire frequency of once each 11.9 years going back as 

far as 1708 (Stokes, 1978, pers. comm.). 

In a perusal of Chiricahua tree ring samples not yet set into 

a chronology, Stokes stated that "the growth pattern of Chiricahua 

trees looks similar to those patterns from trees in the northern 

Arizona Ponderosa belt." Research in progress in the region from 

Flagstaff to Luna, New Mexico, reveals fires on an average of one 

every 10.8 years or so for any one location, "That fire was an impor

tant ecological factor is indicated by the fire-scar and tree-ring 

record extending back many hundreds and even thousands of years, by 

stand characteristics and trends in succession in the absence of fire 

... by the testimony of early observers and by the changes wrought 

by the white man" (Weaver, 1955, p. 500). The western forests, includ

ing the Chiricahuas, evolved with fire and therefore exist in a symbio

tic relationship with it. Long before man entered the picture, annual 

fires, started by lightning, burned unchecked in the Chiricahuas. Dr. 

William L. Jepson (1923, p. 29), in his Trees of California commented 

on the forests of the Sierra Nevadas. 
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The Sierra Nevada forest, as the white man found it, was 
clearly the result of periodic or irregular firing continued 
over many thousands of years—as a result the Sierran forest 
shows marked reactions to raillenial fire conditions. . . 
Indeed the main silvical features, that is density, reproduc
tive power and dominance of types, are in great part expres
sions of the periodic fire status. 

The symbiotic relationship between fire and vegetation in 

eastern Arizona is further evidenced by Biswell's (1972, pp. 76-77) 

study; "Ponderosa pine-grasslands are dependent on frequent surface 

fires for their health and stability, and on the other hand, frequent 

surface fires are dependent on the other." Fires were historically 

started by both men and by lightning in the Chiricahuas, but there is 

no way to determine the percentage caused by either. Even without 

man's presence, fires in the Chiricahuas were likely a frequent 

occurrence in the summer months. 

Tree Invasions, Meadows, and Fires 

Tree invasions of Chlricahua meadows has been considered a 

serious problem (Taylor, 1977b, pers. comm.; Rawdon, 1976, pers. 

comm.). Heavy tree invasion has occurred in Morrow Park within the 

Chlricahua Wilderness Area, and in Fly, Antler, Long, Blumer, Rustler, 

and Barfoot Parks (Figures, 4, 6, 18, 20, 21, 23, 25, 30, 31). 

Core samples and/or cross sections of the invading trees 

revealed that many were on the same age class (Table 4), indicating 

that certain physical and/or biological conditions may be necessary 

for major tree invasions. What these conditions are is difficult to 

say, but certainly fire suppression over several decades of time with

out mechanical removal of these trees might result in certain meadows 
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disappearing, and this has apparently occured in the Chiricahuas 

(Chapter 3). Regarding low elevation meadows, one needs only to see 

Silver Spur Meadow (5,349 feet) in Chiricahua National Monument to 

realize that tree invasion is a serious threat to meadows. Hundreds 

of junipers (Juniperus monosperma) have invaded this meadow since the 

human residents abandoned the locale, and now much of the area is 

turning into a dense juniper stand. 

Mechanical removal of invading trees has occurred (name with

held, 1977, pers. comm.), even within the Wilderness Area, to prevent 

certain meadows from reverting to forest. A controlled burn program, 

however, would appear to offer more long term promises, both for 

replicating natural conditions and for proper compliance with the 

Wilderness Act. 

Some authors feel that fire was an important factor in main

taining meadows as grasslands. Kuramoto and Bliss (1970) stated that 

fire was the major factor responsible for subalpine meadows in the 

Olympic Mountains of Washington. Edaphic and biological factors 

appear to be equally important in the Chiricahuas, but certainly fire 

suppression may be a primary cause for tree invasion. 

Because fires in any one particular location in the Chiricahuas 

averaged about one every 10 years according to tree ring studies 

(Stokes, 1978, pers. comm.), then fire was likely a major detriment to 

invading trees. Considering the periodicity of tree invasions with 

that of fires, and noting only a few invading trees in early meadow 

photographs, it is fairly conclusive that historically, it was rather 
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rare for an invading tree to reach maturity within the confines of a 

meadow. 

Tree invasions of meadows are apparently not a recent pheno

menon. What may be recent is the success rate at which invading tree 

gain maturity in the meadows. Price (1894, p. 18) noted a pair of 

Olive Warblers at nest building and described their habitat: "a dry 

open park, thinly set with young pines, at between nine and ten thou

sand feet above the sea," (perhaps Cima or Round Park?). Under natural 

conditions the periodic fires would eliminate the majority of such 

invading trees. Cooper (1960, p. 160) noted that "natural surface 

fires were the agent which normally thinned young stands of pine repro

duction—sometimes too much, sometimes not enough, but on the whole in 

such a manner as to insure continuous growth of the forest." Not only 

were the invading trees removed by the fire but the surrounding forest 

was kept open and grassy. 

Leopold (1924) noted that reproduction of junipers was 

encroaching upon meadows in many areas of southern Arizona including 

those in the Coronado National Forest and blamed this on overgrazing 

and fire suppression. He theorized that overgrazing prevented grass 

fires from being able to spread and reduced grass roots' competitive 

edge over brush species. 

Leopold (p. 8) also felt that both the presence of grass and 

fire deterred tree invasion: "Whether grass competition or fire was 

the principle deterrent of timber reproduction is hard to answer 

because the two factors were always paired, never isolated. Probably 

either one would have inhibited extensive reproduction." 



123 

The Silver Spur Meadow area previously mentioned is an area 

where fire suppression has been total in recent years. Hundreds of 

sapling junipers (Juniperus monosperma) are turning most of the meadow 

into a juniper woodland. Reeves (1976) felt Silver Spring Meadow his

torically was a wet meadow and this is supported by an absence of cur

rent tree invasion in areas where edaphic conditions are still moist 

or wet. 

Fire and a Changing Water Regime 

One of the natural maintenance factors operative in the Chiri-

cahaus for preventing tree invasions in meadows is moisture. In early 

spring, following the melting of the winter snows, standing water 

abounds in the meadows. Springs are recharged and, as in Barfoot Park, 

flow full bank towards the lowlands. 

Saturated soils are typical in Barfoot, Antler, Round, Little, 

Cima, Morrow, and Rustler parks for several weeks following snowmelt. 

The normally dry conditions of April, May, and June in southern 

Arizona soon desiccate all but the lowest areas within the meadows. 

Taylor (1977b, pers. comm.) also noted that Ralph Morrow had 

told him that trees invading meadows had such shallow root systems due 

to high-water table that they often fell over in spring when the soils 

were most saturated and the mountain winds the strongest. The author 

found young Ponderosa Pines of approximately 3 to 7 years very easy to 

uproot in the moist soil of Morrow Park, but significantly deeper • 

rooted and nearly impossible to uproot in the drier, well-drained areas 

of Barfoot Park. 
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Whereas uprooting of the occasional invading sapling may have 

prevented the majority of invading trees from reaching maturity, another 

related moisture factor was likely operative in preventing tree inva

sion. Moist or saturated soils provide poor conditions for pine germi

nation and for young seedlings. Saturated soils may not only prevent 

seedling establishment but may cause root rot on seedlings that do 

become established. Merkle (1962) found that young invading seedlings 

died in early summer when the meadows dried out on the north Rim of 

the Grand Canyon. 

Whereas moisture's role in preventing tree invasion may be 

only a local phenomenon and only secondary to the role that fire plays, 

strong evidence exists that the water regime has changed in the Chiri-

cahuas during historic times. Longtime resident Ben Erikkson (1978, 

interview) of Faraway Ranch northwest of the study area, noted that 

fire suppression had allowed Bonita Canyon to become choked with 

vegetation so that the stream in it seldom flowed anymore. Erikkson 

noted that the stream ran year-long as far down the canyon as his 

ranch before the coming of fire suppression. 

Law (1921) when visiting Long Park, noted that he "sat in the 

creek bottom, a tiny stream." The Long Park drainage within the mea

dow is now usually always dry and only runs in response to a heavy 

rain. Law's description may indicate a dessication of this meadow, 

although the evidence Is tenuous as the rainy season may have already 

started that particular year. 

Morrow (1962), considered by many current foresters as the 

most knowledgable observer of forest changes in the Chiricahuas, 
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blamed fire suppression for upsetting the natural conditions in the 

Chiricahua high country. In an interview with an anonymous writer, 

Morrow (p. 13) described a forest preserved from natural forces (i.e., 

fire) "a huge clutter of underbrush and young trees abounds, choking 

out ground cover, preventing the growth of large trees, shutting off 

the flow of water into springs and streams and reducing to almost 

nothing the food available to wildlife." 

Research in the Salt River watershed to the north of the 

Chiricahuas (Cooper, 1959, p. 731) found some evidence that in the 50 

years preceding the study, 

that the vegetation changes which have occurred, namely 
invasion of grasslands by shrubs and trees, the increasing 
density of trees in the forest and woodland, and the deple
tion of the grass cover—may have had detrimental effects on 
water yields. Increased transpiration by an increased volume 
of vegetation, and the interception of a greater proportion 
of snow and rain by more abundant woody vegetation, may have 
resulted in a smaller residual of soil moisture available 
for stream flow. 

California researchers have also found strong links between the 

suppression of burning and meadow desiccation. Reynolds (1959) in a 

study of vegetation changes in Yosemite meadows, blamed the cessation 

of aboriginal burning in the Sierra mountain meadows as the cause for 

meadow desiccation and noted that understory vegetation has increased, 

intercepting precipitation and allowing it to evaporate before it is 

incorporated into the ground water. Reynolds believed that this water 

loss was probably the most important single factor'contributing to 

meadow desiccation. 

Research by Kittredge (1952) found that open forests yield 

larger amounts of surface runoff and store water in snow longer than 
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do closed, dense forests. And Darrow (1944, p. 328-20) noted that in 

southeastern Arizona, in the spruce-fir vegetation association typical 

of the higher Chiricahua meadow areas, that this area has "the highest 

potential for yielding water and under proper snow management this 

zone could provide water increases per unit area unrivaled by other 

types." However, little research has been undertaken on the quanta-

tive runoff effects of a no-burn or let-burn policy. 

Campbell et al. (1972) studied the effects of a wildfire in a 

north central Arizona ponderosa pine forest and found that runoff was 

over eight times greater on the severely burned watershed than 

on the unburned area during heavy autumn rains. In the following year, 

water yields from the moderately burned and severly burned watersheds 

were respectively 3.1 and 3.8 times greater than from the unburned 

watershed. Differences decreased substantially in subsequent years. 

Fire in Chiricahua Meadows 

While camping in the high country in July when the meadows 

are filled with blooming iris and the green leaves of dozens of late 

summer herbs stand tall like a crop of farm corn, the possibilities 

of fires occurring in such a vegetation association seem quite remote. 

Yet fires do occur in such meadows and may, historically, have been a 

natural method for removing any invading trees and shrubbery, and 

preventing a major buildup of dead grasses and herbs, which might 

decrease the absorption of the soil and help desiccate the meadow. 

Early descriptions of forest fires in the Chiricahuas reveal 

that the typical fire was a slow-moving ground fire that burned the 
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brush, saplings, and debris, but only scarred the trunks of the mature 

trees. Veteran Chiricahua game warden and forester Ralph Morrow (1962, 

p. 13) showed an anonymous writer an area he considered typical of a 

natural burn situation: "The giant pines and spruce stood untroubled, 

except for a bit of charring around the base, in sun-speckled glades 

where grass and wild flowers grew in rich abundance, together with a 

heavy sprinkling of young evergreens." 

Morrow (p. 14) contrasted this situation with a nearby site 

long protected from fire and logging: "Here the growth was a tangle 

of tall, spindly trees, deadfalls, and almost no grasses or flowers on 

the ground. The area was thickly gloomy; the sun's rays were veiled 

out by the dense growth. So crowded was the jungle-like growth that it 

seemed to a layman that even wild animals would have difficulty making 

their way through the tangle." After observing fires in these moun

tains for 40 years, Morrow (1962, p. 14) believed that in primeval 

times, forests were swept periodically by fires—generally lightning 

sparked—which cleared out areas of small growth and underbrush, 

"resulting in clearings and uncluttered areas which provided forage 

for wildlife among other things." 

The influence of U.S. Forest Service fire-suppression efforts 

upon the number of fires by class size and the forest acreage burned 

within Arizona has been dramatic. Table 9 shows that total forest 

acreage burned in the state in the 1930s had decreased by more than 80 

percent from the 1910s when fire control efforts were initiated. 

Additionally, by the 1930s the number of class C fires (10 acres 

burned or more) had decreased by more than 50 percent despite an 
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Table 9. Forest fire sunanary for national forests of Arizona, 1911-
1936. — Class A = 1/4 acre or less; Class B = 1/4 acre to 
10 acres; Class C = 10 acres or more. From Lauver (1938, 
p. 122) 

Number 
Burned 
Acres 

Class of Fire Total 
Number 
Fires 

Number 
Burned 
Acres A B C 

Total 
Number 
Fires Period 

240,902 2,099 800 480 3,379 1911-1920 

69,173 3,769 1,543 341 5,653 1921-1930 

15,562 3,687 1,107 191 4; 985 1931-1936 

325,637 9,555 3,450 1,012 14,017 1911-1936 

Average number fires in 26 years = 539 

Average area burned i aver 26 years = 12,525 acres 

Average since 1920 = 5,296 acres 

Average since 1930 = 2,594 acres 
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Increased number of fires .(perhaps due to better reporting of all 

fires). By the 1930s the control of most major blazes was already 

seriously reducing fire's role in clearing debris and invasive trees 

from mountain meadows. That the timing of tree invasions in the 

meadows which became increasingly serious in the 1940s and 1950s and 

continues to the present was merely coincidental with nearly total 

fire suppression locally, seems unlikely. 

Brandt (1951, p. 448) described a burned area he visited in 

the Chiricahuas in 1941: 

Our lofty trail beyond Barfoot Park led through an area of 
about 1500 acres of pine land through which fire had passed 
during the previous year. This was an interesting lesson 
concerning what happens to the beauty of the countryside in 
these highland pine forests when the ravaging flames sweep 
through. Most notable is the destruction of the undercover. 
The tall pines without branches for considerable distances 
upward may have only the base of the trunks blackened a bit, 
but the saplings and other low growing vegetation are all 
burned to a black crisp. 

During Brandt's fieldwork in the Chiricahua high country, he 

had several opportunities to travel the Crest Trail with Ralph Morrow. 

Brandt (1951, p. 409) quoted Morrow 

Before the coming of the fire rangers some 25 years ago, 
lightning-caused forest fires ran at will through thes moun
tains, burning out much of the low second growth and often 
destroying large timber as well. The coming of fire control, 
however, has upset the usual balance of nature and introduced 
a new man-made biological influence, which in these border 
desert ranges is having a marked ecological effect. The 
result seems negatively to influence the grasses more than 
any other vegetation by permitting the coniferous saplings 
to flourish in such multitudes as to stifle the low floor 
cover." 

Brandt (1951, p. 612) himself agrees with Morrow and sees a 

major ecological change occurring: 
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In the decade following the year 1920 the United States 
Forest Ranger Fire Service was Instituted in the Coronado 
Forest, and since that time the work of these fire wardens 
has been surprisingly effective. Almost everywhere that 
one may go in these mountains today, there is a prosperous 
undergrowth of saplings of various sizes, which often forms 
a considerable understory. An interesting ecological develop
ment is taking place because of this fire protection. On the 
cooler exposures it appears that the Douglas fir saplings are 
considerably more prolific and sturdy than slenderer Arizona 
pinelets that ordinarily would grow there, and for this reason 
they often, with their dense conical growth, supplant the 
latter. 

On the other hand, forest fire is more destructive to the 
Douglas fir than to the mature pine, so under natural condi
tions firs are burned off and suffer much greater loss than 
the pine stands. Here is another example of the upsetting of 
natural succession caused by the hand of man, which allows the 
fir to encroach severely on the pine groves. 

In the Huachuca Mountains the lack of fire has afforded 
the scrub, Emory, and other live oaks such prosperity that the 
whole oak belt has become a more or less compact chaparral, 
thereby adversely affecting the important beef supply for the 
state's rapidly increasing human population. At higher 
reaches in the Chiricahuas the same condition holds among the 
pines, firs, aspens, and other trees. Over large areas the 
combination of old and new trees has now formed cover of 
nearly jungle density; and to find a pair of birds in this 
luxuriant forest is almost an event. 

A look at Figures 18, 20, and 25 shows a definite increase in 

forest density surrounding Fly and Rustler Parks and a definite 

increase, at least in density, of Douglas fir on the north-facing 

slopes. 

Mature trees were likely nearly immune to the ravages of 

ground fires. Brandt (1951) found a lightning-killed tree on the edge 

of Rustler Park with 367 rings which showed definite marks of a for

est fire about 60 years previously, which had burned away the bark 

several feet upward from the ground. Such a fire must have been 

reasonably hot for a ground fire but not hot enough to burn down a 
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mature tree. Such examples are frequently encountered in the Chirica-

huas (Stokes, 1978, pers. comm.) Kellog (1902a) noted many trees over 

200 years old during his forest survey of the Chiricahuas. 

Hot fires in the Chiricahuas appear historically to be 

associated only with the vegetation communities of the lowest and 

highest elevation. Erikkson (1978) noted that fires in Bonita Canyon 

several miles northwest of the study area were usually "hot" ones and 

not cool ground fires. He could not remember any that were cool from 

his many decades of observation. Lower canyons in these mountains are 

often vegetation-choked with chaparral-type species like junipers, 

oaks, and locust that burn hotly, augmented by the narrow topography 

of the canyons. 

Kellogg (1902), who completed the first resource survey of the 

Chiricahua Mountains for the United States Bureau of Forestry in 1902, 

made valuable contributions on the history of fires in this region. 

Kellogg travelled throughout the mountain range, talking with many 

local ranchers and lumbermen like Brannock Riggs of Riggs1 Sawmill in 

Barfoot Park. Kellogg (1902, p. 10) noted that 

I do not know of a single region in these mountains that has 
not been burned over at least once during the last 20 or 30 
years, and repeated fires have occurred in many places. The 
original forest was entirely destroyed on the south side of 
Cave Creek some years ago, and as yet only a small amount of 
Aspen has come in. On the north side of Fly's Peak, some 17 
years ago, a dense forest of Spruce and Fir was entirely ruined. 
This region contains much Aspen and the Spruce is gradually 
coming back. Those are the worst old burns in the mountains; 
but many surface fires, while not killing the larger trees, 
have scarred them and checked their growth, as well as ruining 
the forest cover and the reproduction. 
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Kellogg (1902, p. 11) added an eyewitness account of a fire: 

"Just before we reached the mountains, a surface fire extended over an 

area of about two sections southwest of Riggs' Sawmill. It killed few 

of the large trees; but, of course, damaged the young ones in the 

usual manner." 

Ornithologist William W. Price (1894, p. 18) noted that a fire 

forced him to leave his campsite on the Chiricahua summit where he was 

studying the Olive Warbler (Peucedromus taeniatus) "and it was not 

until July 1 that X was able to visit the nest," perhaps hinting at a 

ground fire since Olive Warblers tend to nest high in the ponderosas. 

A hot fire would have assuredly destroyed the nest and tree where the 

bird was breeding. 

The frequency of ground fires in neighboring regions of the 

West has been often noted in the literature. Weaver (1951, p. 93) 

noted that in the Southwestern pine forests "old timers also testify 

to the fact that surface fires were of frequent occurrence and wide 

extent." 

Perhaps the strongest evidence of surface fires in eastern 

Arizona comes from Cooper's (1960, p. 137) statement that "despite the 

frequency of surface fires, serious crown fires were apparently rare. 

A fairly thorough search of the early literature failed to turn up a 

single report of a crown fire in Arizona before 1900." Such a des

cription may be safely applied to the Chiricahua pine forests but 

crown fires may have occurred regularly in douglas fir-white fir 

associations, as on the slopes of Fly Peak where even-aged stands of 

aspen (Populus tremuloides) date to well before 1900. In the 
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southwestern mountains quaking aspen is hot invariably a fire succes-

sional species. Mature Populus tremuloides occur on scree slopes 

throughout the Chiricahuas and appear to be the "climax" species on 

this apparently stable albeit slowly changing habitat. On sections of 

the Fly Peak slopes, however, aspen appear to grow on a stable non-

talus base, a probable old-burn area. 

Kellogg (1902a, p. 6) noted "on the North side of Fly's Peak, 

17 years ago, a dense forest of Spruce and Fir was entirely ruined. 

This region contains much Aspen and the spruce is gradually coming 

back." One can understand how a major conflagration would occur in 

this region from an additional Kellogg note (1902a, p. 7): "Picea 

engelmanni forms the densest forest of any tree in the mountains. In 

places it is impassable on horseback, owing to the thick stand and 

the down timber. In general, it is not large. The maximum diameter 

noted was AO in. with a height of 80 ft. It is beyond the reach of 

sawmills at present, and has not been cut." 

Unlike the ponderosa pine, the branches of firs, even on mature 

individuals, may come very close to the ground. Anyone who has torched 

a Christmas tree knows the possible results of such an encounter with 

fire. Grass was likely scarce in the deep shade of these trees ^nd 

ground fires may have been rare or absent in this association. Thus 

higher elevation meadows such as Anita, Antler, and Morrow Parks may 

have had a different fire regime from lower elevation meadows such as 

Rustler and Barfoot Parks where pine predominates. 
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Seasonality of Mountain Fires 

Lightning is the major cause of most Chiricahua fires and 

this has probably always been true. In the week or 10 days preceding 

the advent of the summer rainy season, large cumulus clouds develop 

over the highest peaks, dropping little if any rain at first, but 

producing major electrical storms with several strikes and resultant 

"smokes" often reported within an hour's time. 

In the period 1959-1978, 85 percent of all reported fires 

occurred in either June or July, the greatest percentage (62 percent) 

occurring in July. Rarely, either May or August may have a spell of 

fires, but these are never dominant fire months in the Chiricahuas 

(Table 10). 

Surprisingly, the period of the year with the greatest accu

mulation of fuels (October and November) when wandering hunters are 

present throughout the range, contributes only 1 percent to the annual 

fire total. Fires at this time of the year do contain the potential 

to be severe and would likely be "hot" fires in the meadows. Frosts 

have usually killed off most of the emergent growth by this season, 

providing a large supply of dried grasses and herbs. 

Historically then, meadow fires likely parallel the greatest 

incidence of lightning-caused fires in the Chiricahuas, the months of 

June and July. At first glance a mountain meadow would appear to be 

a poor candidate for a fire. The large patches of Iris missouriensis, 

sprouting grasses, and herbs would seem to belie the seriousness of 

spring drought at this elevation. Closer examination though, reveals 

for the most part, a desiccated landscape. 



Table 10. Lightning-caused fires (1959-1978) in the Coronado National Forest, Douglas 
District, Chiricahua and Peloncillo Mountains 

Month 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 197B Total 

January 
0.0X 

February 
0.0Z 

March 
O.lt 

April 
0.4Z 

Hay 
3X 

June 
23X 

July 

62Z 

August 
81 

Septeaber 
22 

12 18 16 

20 11 31 33 26 

0 

1 

14 6 13 17 12 21 

11 

0 22 

11 2 164 

20 14 13 IB 45 26 25 IB 14 29 17 I 20 439 

4 55 

0 16 

October 
II 

Noveaber 
0.01 

Dcceaber 
.11 

Total 

Fires 26 23 49 31 37 29 53 38 23 24 39 59 43 45 19 40 35 21 28 27 709 

Source: U.S. Forest Service Fire Records, 1954-1978 

La 
Ui 
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In certain meadows like Barfoot or Rustler Park one finds a 

fine layer of dust from nearby roads covering the plants and a crack

ing ground. Six weeks previous, melting snows had given way to pools 

of water, and moderate accumulation of pine needles, litter, and other 

debris matted down by the deep winter snows. 

New growth, albeit green, may be quite flammable.. This growth 

is less than a foot at this season but is quite dense in certain sec

tions of the meadows and could probably carry a ground fire with relative 

ease. I personally observed such ground fires in grassy areas of the 

Florida Everglades in 1979 (where a similar rainfall pattern exists) 

burning dense stands of very green Eliocharis cellulosa and Cladium 

jamaicensis, even stands growing over several inches of standing 

water. 

Biswell (1972, p. 78) noted that meadows could carry fires: 

Pine needles are not the only fuels that will carry surface 
fires. In some places it may be grasses alone or in combina
tion with pine needles. In North Central Arizona for instance, 
mountain muhley (Muhlenbergia montana) will carry surface 
fires in November, and perhaps during the winter and spring. 
However, surface fires in needle mats under dense canopies of 
ponderosa pine are more intense than those in the more open 
areas where grasses predominate. In dense needle mats, surface 
fires may be intense enough to girdle suppressed pines and 
hardwood trees several inches in diameter, but in open grassy 
spots without pine needles the fires may be so light as only 
to thin reproduction where the trees are not over 3 or 4 feet 
tall. If the grasses are closely grazed surface fires may not 
spread at all in the openings.(p. 78-79). 

Biswell (1972, p. 79) noted in the Sierra Nevada meadows 

that 

. . . bear clover (Chambatia folilosa) will also carry surface 
fires, and if draped with pine needles, it is very flammable. 
Loose mats of grasses in meadows also may be highly flammable. 
They may dry quickly after spring showers and will burn when 
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the surrounding forests are still too wet to carry a fire. 
This was experienced in El Capitan meadow in Yosemite National 
Park; in early spring, the tall dormant grasses dried quickly 
after rain and burned fiercely with a light wind, but the fire 
stopped at the edge of the forest where the fuels became too 
wet to carry a fire. 

An example of the effects of a meadow fire exists in Biswell's 

(1973) description of the Battleground wildfire of 1970 in the forests 

of east central Arizona, in an area that had previously been control 

burned in 1966. The accompanying photograph (unsuitable for reproduc

tion) shows a small cienega closely resembling some of the smaller 

Chiricahua meadows like Round or Cima Park. The photograph shows that 

the wildfire successfully reduced debris and little trees in the under-

story. It appears that the majority of pine seedlings on the meadow 

edge had been killed but larger trees escaped unscathed. 

McLaughlin (1977, pers. comm.) described the ability of ground 

fires in eastern Arizona pine grasslands to reduce large stumps and 

fallen logs to smoldering ashes, often smoking and burning inside for 

several days after the fire had passed through the area. 

Other support for summer meadow fires comes from fire ecology 

work in the meadows of Shenandoah National Park in Virginia (Wilhelm, 

1972, p. 46). 

Even though park clearings like Big Meadows may appear to be 
relatively "unburnable" because of certain amounts of greenery 
at the end of the summer, they may actually carry a rather 
"hot" fire. This is true because many grasses, sedges, and 
forbs either lose their lower leaves by shading, or they die 
and remain, and the accumulation of past years- forms a dry 
mat underneath. 
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Debris Accumulation 

A major result of long-continued fire suppression is the 

buildup of fuels and debris accumulation. Fuels in Chiricahua mead

ows now build up in several ways. There is little accumulation from 

the year's growth of meadow plants, there is needle fall from both 

trees on the edge of the meadow and from invading trees within the 

meadow, and there is the presence of the invading trees and shrubs 

themselves. As more energy becomes stored in the meadow, the poten

tial for a hot fire increases. 

A June, 1976 fire, just east of Rustler Park meadow and 

historically located within the confines of the area known as Rustler 

Park, caused nearly total destruction (Figure 7) to a mature second-

growth stand of ponderosa pine. No living trees were found on the 

20-acre burn in the summer of 1978. 

Biswell (1972, pp. 75-76) noted the potential impact of a fire 

suppression policy: 

One of the biggest problems of the present day, created as 
a result of strict fire exclusion and suppression, is the 
buildup of fuels which make wildfires extremely damaging and 
costly to control. This serves as an excellent example of 
how man can unknowingly upset the natural balance and end up 
with severe and difficult management problems. Unfortunately, 
fire exclusion was adopted as a management policy with hardly 
any research or knowledge that it would be a wise policy. 
However, we have seen in the past few years that fuels can 
accumulate over a long period of time where a wildfire burn
ing under low humidity and high wind conditions can hardly be 
controlled until the weather changes or until the fire runs 
out of fuel. 

William E. Towell (in Dodge, 1972, p. 139), chairman of a fire study 

group for the American Forestry Association, put it succinctly, . 

a fire control agency's worst enemy may be its own efficiency. The 
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longer forests go without burning, the greater the fuel accumulation 

and the greater the hazard." 

Grazing as a Meadow Maintenance Factor 

Grazing in the Chiricahuas: 
A Brief History 

The first herds of cattle, for breeding purposes, were brought 

into the Arizona region in 1700 by Pedro Eusebio Kino in the Santa 

Cruz River valley (Haskett, 1935). It is likely that the first cattle 

did not reach the Chiricahua region until a few decades later as 

Spanish settlement poured northward down the San Pedro and Santa Cruz 

River Valleys, assisted by land grants from the Spanish and Mexican 

governments. No evidence of major Spanish settlement exists for the 

immediate Chiricahua region, perhaps the result of conscious avoidance 

of this Chiricahua Apache stronghold. However, 17 miles to the east 

of the present city of Douglas, the major Spanish hacienda of San 

Bernardino lay adjacent to a cottonwood-lined spring. 

Cooke (1878, pp. 139-40) noted that: 

San Bernardino was one of the early settlements of north
eastern Sonora and at one time its vast herds were said to 
number 80,000 head. On account of the depredations of the 
Apaches, it was abandoned soon after the breakup of the 
missions in 1828. Its cattle reverted to the wild state, 
and Cooke supplied his command with beef from them. They 
were of a vicious breed, attacking, without provocation, 
the wagons, teams, and men as they passed through the old 
San Bernardino ranges. 

John R. Bartlett, who visited the ruins of the hacienda on 21 

May 1851 noted: "Vast herds of cattle were formerly raised here, but 

the frequent attacks of the Apaches led to the abandonment of the 
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place. Some cattle which had strayed away were not recovered at the 

time, have greatly multiplied since, and now roam over the plains and 

in the valleys, as wild and more fierce than buffalo" (Bartlett, 1854, 

p. 255). 

Haskett (1953, p. 6) quoted the figure of 100,000 cattle 

during the ranch's peak of existence but also added that 10,000 horses 

and 5,000 mules were present. Such numbers imply that many millions 

of acres of forage were needed to satiate the appetite of these cattle. 

Cooke (1878, p. 139) wrote that "the Gila was said to be its northern 

boundary." That a significant number of cattle ranged into the 

Chlricahuas from the nearby San Bernardino and San Simon drainages 

seems quite likely, particularly during the summer months. The 

Chiricahuas are approximately 30 miles north of the hacienda site and 

well within the parameters of the ranch's grazing range. That some 

cattle foraged in the meadows of the high country, particularly at a 

time when the forest was more open (and thus easier of access to the 

high country for cattle) and richer in grasses and herbs than it is 

now, seems quite probable. One can speculate that with so many cattle 

present in the lowlands, occasional overgrazing in the meadows prob

ably occurred at times over the years that the hacienda was active. 

Following the Apache depredations and abandonment of the San 

Bernardino hacienda around 1828, a lull in grazing pressure appeared 

in the region. Whether the volunteer cattle from the hacienda were 

killed off by roving Apaches and American exploratory parties or died 

out on their own may never be known, but grazing pressures in the 

region must have declined greatly in the 1830-1870 period. 
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The advent of the Indian wars in the 1870s signaled the return 

of breeding cattle into the region. Haskett (1935, pp. 8-9) noted 

that "the government was the first patron of range-beef, and the first 

herds trailed into Arizona came from California and Texas to feed the 

soldiers." Some cattle must have been present in the Chiricahuas 

when Camp Rucker was active on the west slope in 1878-1880. The 

presence of the remaining Apaches in the region though limited the 

buildup of cattle by Anglo ranchers. Waggoner (1940, pp. 50-51) wrote 

that "cattle growers of Pima, Cochise, and Graham counties had 

suffered materially from Indian hostilities and, in spite of the 

drought, the assessed valuations of 1886 exceeded those of the previous 

year as a direct result of the restoration of peace." 

An 1870 census revealed only about 30,000 cattle in Arizona's 

ranges but that figure had grown to 142,000 by 1880 and 502,000 by 

1886 (U.S. Senate Document #199, 1886). Haskett (1935, p. 22) noted 

that by the middle 1880s "Arizona's wide ranges were practically all 

under use and in many cases depletion had already begun to show itself. 

Cattle numbers continued to grow until the county assessment rolls in 

1891 listed 720,940 head. However, this latter figure may have been a 

gross undercount, perhaps for tax purposes." Haskett (p. 23) con

cluded that "In the opinion of men who knew the facts this was still 

far below the actual number, which was closer to 1,500,000." 

Significant numbers of cattle were known to be in the Chirica-

hua region by the 1880s. Hancock's manuscript (1889) , noted that in 

1889 "The company (San Simon Cattle and Canal Co.) cut 8,000 head out 

of that bunch of cattle for shipment, so that counting the "strays" 
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that were cut out and what was turned loose we estimated there must 

have been at least twelve or fifteen thousand head of cattle in that 

one head." 

On the heels of this dramatic buildup came disaster. "In 

1892 and *93, the big drought hit us and all of us lost at least 50% 

of what we had, some probably as high as 60 or 70%" (Hancock, 1889). 

Haskett (1935, p. 19) described the setting for the drought: 

The overstocked ranges were being depleted annually of their 
grasses, none being left over for the lean years. All ranges 
were fully utilized, none being held in reserve. In the spring 
of 1891 the bubble burst; droughty conditions, the first of any 
consequence, brought on a state of affairs that increased in 
intensity throughout the next two years. By June, 1892, the 
grass had practically all disappeared from the ranges, many of 
the waterholes had failed and cattle losses had been heavy . . . 

The drought ended in July, 1893. Conservative estimates place 
the loss of cattle at fifty per cent, and some ranchmen said 
that it ran as high as seventy-five percent. 

Some grazing, albeit very light at times, had probably occurred 

nearly continuously in the high Chiricahua meadows ever since the days 

of the San Bernardino hacienda. Local legend has it that Rustler Park 

was a favored grazing locale for rustled cattle and was used by both 

Anglo and Indian rustlers. Additionally, the Apaches in the region 

were known to have had horses during most of the 1800s (Cooke, 1878). 

With the establishment of the Chiricahua Forest Reserve in 

1902, the allocation of grazing permits became an established practice 

in this area. Two major grazing allotments encompass the high coun

try meadows, the Paradise Allotment and the Cave Creek Allotment. 

Records for the Paradise Allotment before 1947 date back to 1910, but 

reflect only the number of permits issued, not the actual usage. Since 
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1947 records indicate both the number of permits issued and the actual 

usage of the allotment. 

No particular anomalies appear in Table 11 that might lead to 

a connection between overgrazing and the onset of tree invasions in 

meadows. The combining of the allotments shown in the 1950 figures 

(and the years following) could have led to a larger number of cattle 

in one locale than before and a more drastic impact upon the meadows. 

Grazing in the meadows is of a very erratic occurrence. The meadows 

are so small that the presence of only a few cattle for any lengthy 

period of time could cause the meadow to be severely impacted. One 

cannot predict the wanderings of the cattle and in some years certain 

meadows may not be grazed at all while other meadows may show high 

utilization of annual forage production. During the 1947-1959 period 

on the Cave Creek Allotment both Round Park and Cima Park showed over 

65 percent utilization of annual production but Anita Park and Antler 

Park showed only 0-5 percent utilization. The Junction Saddle region 

south of Anita Park showed 6-20 percent utilization while Fly Park 

revealed only 0-5 percent. 

The author found most parks in relatively good condition in 

1977 and 1978, although Barfoot Park had been much more heavily grazed 

in 1978 than in 1977. Little Park was heavily overgrazed in 1978 and 

severely compacted by numerous hooves due in part to the presence of 

salt blocks in the meadow itself. Cave Creek Allotment records (U.S. 

Forest Service, 1947-1962) in 1958 revealed that "all the high open 

parks and salt ground areas get the bulk of the grazing." Further 

notes in 1961 show that "about 50 head of cattle use this area (the 
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Table 11. Paradise grazing allotment (1947-1962). — From U.S. 
Forest Service 1947-1962 

Year 
Cattle Units 
Yearlong 

Cattle 
Grazed 

1947 39 39 

1948 
/ 

110 96 

1949 110 113 

1950* 183 183 

1951 171 150 

1952 200 187 

1953 210 195 

1954 190 193 

1955 210 210 

1956 200 200 

1957 200 203 

1958 190 193 

1959 194 184 

1960 245 245 

1961 230 230 

1962 245 248 

*Paradise Allotment combined with Silver Creek, Pinery, and Barfoot 
Allotments 1950 to present 
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high parks) for about two or three months during the summer to good 

advantage." 

Although no specific dates can be pointed out in the grazing 

allotments correlating to increased tree invasion, two points should 

be mentioned. Tree invasion has become a nearly annual occurrence in 

the Chiricahua meadows and has been particularly commented upon during 

the past four decades (Rawdon, 1977; Taylor, 1977b). Secondly, the 

total number of cattle grazing in the Chiricahuas has increased dra

matically since the early 1900s.. For example, the 5-year averages for 

the Paradise Allotment went from 26 cyl. (cattle units yearlong) in the 

1911-1915 period to 127 cyl in the 1918-1922 period to 202 cyl. in the 

1953-1957 period on the expanded allotment while the Cave Creek Allot

ment increased from an average of 53 cyl. in the 1947-1951 period to 

99 cyl. in the 1955-1959 period. The average number of cattle grazing 

the Chiricahuas now is far higher than during the first decades of the 

twentieth century and the correlation of this to the nearly annual 

meadow tree invasion appears to be more than merely coincidental. 

Grazing capacities in the Chiricahuas at present would appear 

to far exceed Darrow's (1944, pp. 328-329) recommendations for the 

conifer type grazing lands of Cochise County. He recommended a grazing 

capacity of 186 animal units yearlong with a maximum of 107 acres per 

animal unit, based upon 15,465 acres of potential grazing lands in 

coniferous areas. 

One, however, should realize though that controlling access to 

the meadows by cattle is not a priority of the Forest Service. The val

ue of botanical diversity within the Chiricahua meadows has heretofore 
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not been of concern. Despite heavy utilization of meadows on occasion, 

the vegetation appears to have strong recuperative powers given a 

chance for recovery. Only in meadows like Little or Barfoot where 

continual grazing year after year occurs does the problem of local 

extirpation of vegetation appear critical. The aesthetic value of 

Barfoot meadow and its high plant diversity would seem to outweigh 

the minor value to the fattening of a handful of cattle. 

The impact of continuous grazing is well described by Gibbens 

and Heady (1964, p. 15): 

The finer grasses are cropped off, pulled up, trampled under 
foot into soft meadow ground, while coarser growths are 
avoided by browsing animals and permitted to flourish. The 
soil and the subsoil of the meadows is becoming compacted, 
and percolation of waters therein is arrested, so that they 
dry out earlier each year; the change in character of their 
forage vegetation results, and the thicket growth encroach 
upon their borders. 

Such a scenario is duplicated in many of the Chiricahua meadows on 

occasion. The cracked soil of Little Park and Barfoot Park in early 

summer offer strong testimony to the long-term effects of continual 

grazing. 

Mention should be made of the former presence of sheep in the 

Chiricahua high country. Erikkson (1978, interview) noted that sheep 

were grazed on the slopes of Chiricahua Peak and that Mexican herders 

named the nearby meadow "Anita Park." Nearby Antler Park no doubt 

was also grazed by sheep but whether the sheep ranged northward 

towards Cima Park and the Fly Peak country is unknown. 

Sheep numbers peaked in Cochise County around the turn of the 

century when census data showed 11,599 sheep (Waggoner, 1940), but by 
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1940, the number had dropped to 6,794. The main sheep area in the 

county now is in the Pinalenos foothills. Sheep were never a major 

part of the rural economy in the Chiricahuas, but their former pre

sence in Anita and Antler Parks may be partially responsible for the 

depauperate flora in these meadows today. Many plants may have now 

returned for 8 or 9 decades have passed since the sheep were in the 

meadows, but the species totals seem unnaturally low. 

The effects of grazing sheep may have been very localized. 

Kellogg (1902a, p. 504) noted that "little damage has been done by 

stock since sheep are rare and few cattle frequent the higher moun

tain." Apart from Anita and probably Antler Park, it is possible that 

grazing was only a minor ecological factor until the 1920s and 30s in 

the majority of Chiricahua meadows. 

Range Conditions of Chiricahua Meadows 

Using presence/absence of indicator species, Forest Service 

range condition reports, and results obtained from cover plots (e.g., 

Chapter 3), an estimation of range condition was made for each meadow. 

Meadow range condition was based upon the formulations of two differ

ent authors, Darrow (1944) and Crane (1950). 

Crane (1950) based his classification scheme upon the density 

of plant cover, florisltlc composition, the amount and dispersion of 

litter, and the presence, absence or degree of accelerated erosion. 

Meadows were classified as either excellent, good, fair, poor, very 

poor, or depleted. Darrow (1944) simply classified meadows as being 

either in satisfactory or unsatisfactory condition and based his 
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description upon conditions of meadows in Cochise County mountains. 

His description of satisfactory conditions closely approximates the 

descripiton of the original forest in the Indian treaty claims of 

1877, so much so that it is obvious that he used this document for 

a source. 

Darrow (1944, pp. 328-329) described "satisfactory condition" 

as: 

Bunch grass such as mountain muhly, pine dropseed, and 
Richardson brome grass form patchy stands, often covering half 
the ground surface in open yellow pine-Douglas Fir forests 
and on exposed, dry slopes in spruce-fir forests. Moisture 
loving-plants, such as bromes, Kentucky bluegrass, and sedges, 
form a dense sod in drainage bottoms and moist meadows. 

Palatable herbs, including deervetch, vetch, geranium, and 
lupine, are abundant. Western sneezeweed, bracken fern, 
groundsel, and other palatable herbs are present but not 
abundant over large areas. 

He described "unsatisfactory conditions" as: 

On moderate slopes and accessible meadows, bunch grasses are 
absent or in sparse, unthrifty stands. In canyon bottoms and 
moist meadows, broken sod with dead clumps indicates excessive 
disturbance and trampling. Western sneezeweed, pussytoes, 
senecios, and other unpalatable herbs are abundant in dry, 
open meadows and on moderate slopes. 

Meadows ranked as excellent/satisfactory condition have light 

grazing patterns, are well watered, and have limited human impact 

(Table 12). Those meadows rated as poor fall into two different land 

use patterns: Upper Fly, Pine, and Cima have moderate human impact 

with usually light to moderate grazing intensity, while Anita has 

severe human impact but only light grazing intensity. Clearly the 

meadows are impacted by a variety of influences, and grazing must be 

evaluated in conjunction with these influences, never judged solely by 

itself. 
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Cattle have a twofold effect upon meadows. Not only do the 

cattle on occasion overgraze and directly destroy the vegetation, but 

when the meadow is moist the effect of numerous cattle is a trampling 

effect which often results in the sod being broken. DeBenedetti and 

Parsons (1977, p. 1306) found that "The breaking of sod by trampling 

results in a honeycombed topography through which small rivulets can 

flow around the raised drier islands. This development of a drainage 

network tends to dry out the meadow. A hummocky mosaic of wet and 

mesic communities succeed where a homogeneous wet vegetation type had 

previously existed." 

Tree Invasions and Grazing 

Tree invasions have occurred almost annually in recent years 

in a majority of the meadows. Two major periods of tree invasion, how

ever, stand out after analyzing tree ring data from stumps in Morrow 

and Barfoot Parks. In Morrow Park a series of eight cross-sections of 

invasive trees were analyzed, revealing dates ranging from 25 to 28 

years old. According to Stokes (1978, pers. comm.), a single ring of 

growth per year would be normal for a ponderosa pine growing at this 

elevation and in well watered soil within the meadow. The period of 

invasion was thus dated to the 1949-1952 time period. In 1950, the 

Forest Service combined several allotments, thus increasing the chances 

for large numbers of cattle in any particular meadow. 

The second period of tree invasions was noted in Barfoot Park. 

Seven young trees were analyzed and found to be 7 years old (1 tree), 

8 years old (4 trees), and 9 years old (2 trees), thus dating the 
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Table 12. Range conditions of Chiricahua Mountain meadows 

Classification by 

Meadow Name Crane (1950) Darrow (1944) 

Anita Fair Unsatisfactory 

Antler Good Satisfactory 

Cima Fair Unsatisfactory 

Morrow Good Satisfactory 

Round Excellent Satisfactory 

Fly Upper-Fair, Lower-Good Unsatisfactory 

Long Good Satisfactory 

Rustler Good Satisfactory 

Barfoot Good Satisfactory 

Blumer Excellent Satisfactory 

Turkey Good Satisfactory 

Pine Fair Satisfactory 

Little Poor Unsatisfactory 
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invasion to the 1969-1971 period. Actual usage of the Paradise 

Allotment in those years was 191 head in 1968, 202 in 1969, 127 in 

1970, and 118 in 1971. Possibly the high number of cattle in 1969. 

might have led to the tree invasions of that year and the following 

years, but the evidence is sketchy that these two periods of tree 

invasion were connected with overgrazing in the meadows. Circumstan

tial evidence, though, strongly implicates grazing as one of the 

environmental factors responsible for tree invasion over the past 

several decades. Unfortunately, the sample size of these two tree 

invasions is so small as to be statistically meaningless. 

Drought and Tree Invasion 

The possibilities exist that, in addition to fire, drought 

itself may have been instrumental in maintaining open meadows by kill

ing off Invading trees. Some support for this is found in Marshall 

(1957) who noted that drought may be a factor in keeping the forest 

open. He found an area for a mile or two in rolling country below his 

study site in Rucker Canyon where all of the Chihuahua Pines (Pinus 

chihuahuana) were dead except in gullies in 1951. By 1957 most of 

this former pine-oak woodland had become encinal. 

Franklin et al. (1971), in a study of massive tree invasions 

in the subalpine mountains of the Oregon and Washington Cascades, 

believed that fire, grazing, and forest edge effect were possible 

factors influencing the establishment of trees, but suggested that 

climatic change was the most probable causitive factor. Trees were 

found to invade when the mass budget of the Nisqually Glacier was 
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generally negative. The snow-free period In certain subalpine meadow 

communities was believed to be the most critical factor affecting tree 

establishment. 

The onset of the spring drought may be a key factor in pre

venting tree invasions in meadows. Pine seeds that begin germination 

in the moist soils of early spring may dry out and die before their 

roots are able to take hold in the meadow during the drought of late 

spring. Franklin et al. (1971) noted that "The effects of drought 

are more serious during and immediately before germination." 

Drought may also stimulate tree invasion in normally moist 

meadow areas. The tree invasion noted in normally wet Morrow Park 

dated to the 1949-1952 period, a notable drought era in the Southwest 

and duly noted by weather station records from Portal. Drought, 

grazing, lack of ground fires, increased forest density leading to 

meadow desiccation, and possibly several other environmental influences 

could individually or in combination with each other, lead to tree 

invasions in the meadows. To point out a single factor as the cause 

seems unwise based upon the evidence at hand. Likely one or several 

of these factors may be operative at any particular time. 

The Influence of Pocket Gophers 

An important ecological factor in Chiricahua mountain meadows 

is the presence of numerous pocket gophers (Thomonys bettae or 

Thomonomys umbrinus). During the investigation pocket gophers or 

signs of their presence were found in Blumer, Rustler, Barfoot, Fly, 

and Little Parks. They are probably found in most of the other parks 
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except Antler where the gravelly soils appear to be unsuitable habitat 

for these burrowing creatures. 

Blumer commented on their presence in the high pine country of 

both the Rincon and Chiricahua Mountains, noting that gophers may be 

an important factor in the distribution of plants in grassy areas. He 

found that pocket gophers live largely on the roots of various peren

nials encountered along their digging routes and were responsible for 

the killing or crippling of large numbers of these by cutting the 

roots or burying the plants. 

Based upon his two summers of field work in the Ponderosa Pine 

woodlands of Barfoot Park and other areas, Blumer (1912, pp. 16-17) 

noted that the gopher: 

. . .  i s  p r o b a b l y  i n s t r u m e n t a l  i n  f a v o r i n g  t h e  g e r m i n a t i o n  o f  
many young plants that otherwise would not come into existence. 
This is brought about by the throwing up of loose soil in which 
become inbedded during the autumn, chiefly by the aid of wind 
and gravity, large numbers of seeds. The mounds weather down 
and spread out under the influence of wind, rain, frost, and 
melting snow, produce a favorable seedbed, and the following 
summer give rise to colonies of young plants, among which 
annuals are especially numerous. This animal may thus be 
responsible to a considerable extent for the unusually high 
proportion of annuals in the flora of many parts of the high 
Rincons, and may disturb the balance of competition on this as 
well as other directions. 

The loosening of the soil by pocket gophers and exposure of a 

mineral seed bed was particularly noticeable on the slopes of Rustler 

and Barfoot Parks and in the western section of Little Park. The con

trast in vegetation cover between the area of Little Park inhabited by 

pocket gophers and the area where heavy human and vehicular usage had 

tightly compacted the soil, and where pocket gophers were absent, was 

dramatic. The compacted area had less than a 10 percent average grass 
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cover and 5 percent herbaceous cover while the adjacent and less dis

turbed, gopher-inhabited area had a 30 percent average grass cover and 

20 percent average herbaceous cover based upon three quadrants sampled 

in each area (Table 2) within this very small meadow. 

Blumer (1912) also noted a relationship between pocket gophers 

and seedling Pinus arizonica and Pinus strobiformis. He found numer

ous pine seedlings on the formerly occupied gopher mounds, while find

ing few seedlings in adjacent areas where gophers were scarce. Excel

lent pine reproduction was found on more open slopes and ridges where 

rodent work (primarily pocket gophers) was usually very evident. 

Tree invasions of meadows in this region would thus seem to be 

intrinsically related to the pocket gopher's exposure of a mineral 

seed bed. It is difficult to explain pre-1880 tree invasions (before 

the advent of both intensive grazing and fire suppression) evident as 

scattered mature individuals (Figures 17, 19, and 26) unless one 

accepts the hypothesis that pocket gophers (or rooting bears) provided 

the only exposed mineral seed beds in the nearly undisturbed mountain 

meadows where gramineous and herbaceous coverage may have neared 90 to 

100 percent, probably dense enough to prevent tree seedlings from 

normally becoming established. The few tree seedlings that did become 

established would be largely destroyed by the periodic ground fires 

natural t^ the region. And on the rare occasions when moist summers 

or an infrequency of fires followed for several summers in succession, 

the odd seedling was able to invade, survive, and mature within the 

meadow. Hence, the early photographs show the few invading trees as 
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quite variable in size, indicating sporadic and seldom successful 

invasion of the meadow. 



CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS 

Research in the Chiricahua meadows has raised many questions 

regarding the individual land use history of each of the meadows and 

the complex interrelationships involving meadow plants, invading trees, 

the surrounding forest, grazing, fire, drought, and human disturbance. 

The following points summarize the main findings of this research: 

1. Local usage of the word's "meadow," "park," and "pine parkland" 

has blurred the distinctions between these terms. It is now clear that 

early historical accounts of Rustler, Barfoot, and Fly Parks referred 

to the existance of an open ponderosa pine forest with a grassy under-

story, and not just to the relatively small grassy meadows themselves. 

Through time, however, the term park has evolved to become synonymous 

with meadow in the Chiricahuas. 

2. No anthropogenic origin for the meadows is suggested, and it 

is assumed that they are natural in origin, occuring in basins at the 

headwaters of various mountain streams, or like Little Park, as a 

closed basin without visible outlet. 

3. Vegetation sampling was undertaken in the majority of the mea

dows to determine species and cover composition. Each meadow has a 

very different vegetative composition, probably reflecting a variety 

of environmental variables and a differing history of human impacts 

and natural events. 
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4. Faunal changes such as the extirpation of the Buff-breasted 

Flycatcher and several butterfly species probably reflect changes in 

the meadow ecosystem which made this habitat less attractive for these 

species rather than any overall range contraction inherent in the 

species. Most of these species remain common in the Mexican mountains 

just south of the border where fire protection has been minimal in the 

high country until recently. 

5. Usage of the meadows by Indians occurred historically, but their 

contribution to meadow management was apparently minor and they left 

little long-term evidence of their impact. 

6. Early -descriptions of forest fires and the ponderosa pine 

region of the Chiricahuas correlated closely with descriptions of fires 

in other southeastern Arizona Ponderosa areas. Observers portrayed a 

usually cool ground fire which destroyed brush, grass, and debris, 

occasionally scorching the lower trunks of mature trees and sometimes 

enveloping young pines, but without totally devestating mature trees. 

Descriptions do mention the occurrence of occasional hot fires in both 

the lower canyon country in typical pinon pine-oak scrub habitat and in 

the high elevation spruce-fir region on Fly Peak where fires were known 

to have largely destroyed the forest vegetation in the late 1800s. 

Historically, a different fire regime likely existed in the Chriica-

huas with respect to vegetation type, one pattern of cool ground fires 

for the ponderosa region of middle elevations and one pattern of hot, 

often devestating, crown fires which destroyed much of the vegetation 

in the lower canyon country and the region around the highest peaks 

(e.g., Fly and Chiricahua Peaks). This fact is probably based more 
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upon fuel loads, local geology, and vegetative structure than on local 

differences in weather conditions, frequency of lightning strikes, etc. 

7. It is not possible to accurately determine the historic season

ality of meadow fires in the Chiricahuas. However, it seems safe to 

conclude that fires were rare before May due to the spring thaw, high 

moisture content of new meadow growth, and lack of lightning storms. 

Fires may also have been rare after early September when mountain 

storms become less frequent. Recent fire records do not point to 

autumn as a high fire season despite the presence of numerous forest 

and meadow fuels. No climatic evidence exists to suggest an histori

cal change in the timing of fires; thus it is probable that histori

cally, the highest number of fires occurred in late June and during 

the month of July, mirroring the contemporary situation. 

8. Comparison of historical and contemporary meadow photographs 

and field observations show that some significant tree invasions have 

occurred with both isolated trees sprouting within the meadows and 

along forest margins (e.g., Fly Park) in a general advance towards the 

meadow interior. Presettlement invasions probably occurred from time 

to time as is indicated by the occasional large trees within the meadow, 

but regular, nearly annual or annual tree invasion is a relatively 

recent development of the past five or six decades. Invasions did not 

coincide with the major droughts and overstocking of the Arizona range 

in the 1880s and 1890s but have become increasingly frequent with the 

Forest Service's growing efforts at controlling forest fires. Strong 

circumstantial evidence also points to direct human disturbance (e.g., 

Little Park) and increased grazing intensity as contributory factors. 
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The relative efficacy of major influences such as fire, grazing, and 

direct human disturbance to tree invasions is impossible to determine. 

Any of these factors alone probably are sufficient to initiate tree 

invasion nowadays; historically this may not have been true, as the 

virgin sod may have largely prevented it. Together, these factors 

appear to preclude a meadow ecosystem from maintaining itself. Only 

human intervention, in the form of tree removal, has prevented the 

meadows from disappearing under a carpet of young trees. 

9. Some evidence exists to support the contention that the water 

regime in the Chiricahuas has changed since Anglo settlement. Eye

witness accounts are sketchy and perhaps tainted by the passage of 

time. However, it does not seem unreasonable to suggest that less run

off occurs because the forests of increasing density use more water than 

the open stands of a hundred years ago, before fire prevention became 

effective. 

10. The relative importance of fire as a factor in meadow main

tenance is suggested, but numerous other factors exist, including pre

sence/absence of pocket gophers, windfalls, droughts, spring soil sat

uration, and debris accumulation. Importance of these variables has 

been mentioned, but the extent to which they contribute to the mainte

nance of the meadow is difficult and perhaps impossible to determine. 

Most meadow research has tended to focus on only a few aspects of 

obvious ecological importance. An holistic approach is needed to 

answer many of the questions raised, but the difficulties of such an 

approach are great and not easily surmounted. 
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Recommendations for Vegetational Management 

1. A fire management program for the Chiricahua forests should be 

developed, resulting in the reestablishment of a natural fire system. 

Prescribed burning must be first initiated to thin the underbrush and 

forest; otherwise catastrophic fires such as seen in Figure 7 will 

result before the forest is able to return to a natural fire system. 

The ultimate objective should be an open Ponderosa Pine forest with a 

dense grassy understory able to carry a fire without turning the forest 

into a major conflagration. Prescribed burning should be initiated in 

meadows suffering from recent tree invasions to determine the effect 

of ground fires upon invasive trees. A natural fire system would 

increase water runoff to higher, more natural levels. 

2. Newly invasive trees should be pulled out or cut from the 

meadows until a natural fire system is reestablished. Steel cables 

should be placed around Barfoot Park and most of Little Park and 

additional cables added to Rustler Park to prohibit vehicle entry and 

lessen the damage from such occurrences as the "Memorial Day Crunch" 

(Figure 10). 

3. Trails and roads should be moved or diverted away from meadows 

where possible to lower the rate of human impact. Rustler, Cima, and 

Anita Parks offer some interesting possibilities. Camping should be 

restricted or severely limited in the meadows. 

4. Complete botanical surveys of the meadow should be taken and 

the status of uncommon endemics determined such as Rumex.orthoneurus, 

Gentiana Wislizeni, Sisyrinchium longipes, and local, restricted 

Arizona species such as Delphinium andesciola which could easily become 
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threatened in the future by further meadow degradation. A determina

tion of which meadow species need or are favored' by fire should be 

made and management planned accordingly. 

5. An educational program should be initiated in the form of 

information folders or bulletin boards and forest ranger/public con

tacts explaining the importance of the Chiricahua meadows and emphasiz

ing their fragility. This program should be initiated at Rustler Park, 

at the trailhead for the Wilderness Area, and with the boy scouts at 

Camp Victorio. 

6. No attempt should be made to control exotic species. Exotics 

have invaded at a slow rate for at least 150 years and have had only 

minimal impact upon the meadow ecology. Some of the exotics have dis

appeared after a few years. None appears to be a major threat to 

meadow stability. Bluegrass (Poa pratensis), the exotic that has had 

the most impact, might be controlled by limited burning at the proper 

season. Anderson (1972, p. 25) noted "by burning in the spring or fall, 

the bluegrass is set back while the prairie species are enhanced. How

ever, fires in spring or fall may not replicate the natural timing of 

fires in the Chiricahuas. Further investigation might be warranted. 

7. Salt blocks for cattle should be removed from the meadows. 

The carrying capacity of the smaller meadows is far less than one cow a 

summer and frequent visits by numerous cattle can be very destructive 

to the meadow vegetation. Cattle graze most of the range; the approxi

mately 25 acres of meadows in the Chiricahuas are not essential to the 

economic viability of grazing in the range. 
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8. Surveys of meadow-inhabiting butterflys and certain birds 

(Wild Turkey, Buff-breasted Flycatcher) should be undertaken to deter

mine the importance of meadows to their life histories. 

9. Preserving the ecological diversity of the meadows should be 

an important management goal of the Coronado National Forest. The few 

Chiricahua meadows contrast sharply with the many large parks of cen

tral and northern Arizona. Their small size renders them increasingly 

vulnerable to intensifying recreational use of the area. The meadow 

plants themselves are a rich genetic pool of specialized adaptations to 

the rigors of the high altitude Basin and Range environment, and a few 

species are known to differ significantly from populations in nearby 

ranges. Restoration of the most disturbed meadows such as Little Park 

and of the cienega in Barfoot Park would greatly improve the potential 

for increased floral diversity and add to the aesthetic attractiveness 

of these scarce ecosystems. 
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Meadow Nane 

Anita Bluaer Antler Claa Round Long Rustler Rustier 
(Spring) (Autuan) Barfoot Little 

Hunter of TransectB 

~~2 1 2 2 2 3^ 5 4 4 2 

Acalypha neonexlcana ®(2) 

Achillea lanuloaa 3 2(1) 14(2) 5(2) 4(3) 16(4) X 

Agropyron arlionlcua 2(2) 

Agroatla aealvertlelllata * 

Alllma cetnuua T 

Androaace occtdentalla 1 ^ 

Boutcloua «r«ellli 1 

Bronua ap. T 27{4) 

Cacalla decoapoalta * 6(2) 

Cirti ap. 1 22(2) X 3(2) 4(2) 

X X 

X 

Caatllleja alnor 

Caatlllela ap. 

Chenopodlua Inclnua X 

Clralua undulatua X 

Conaellna dlanthlfolla 12 T 

ConlosellnuM acopulorua 12(4) 

CoBaoa parvlflorua X 3(2) 



Headov Naae 

Anita Bluaer Antler Clsa Round Long Rustler Rustler 
(Spring) (totuan) Batfoat Little 

Number of Transects 

__ - - _ - j 5 4 4 2 

Crucea aubulata 1 

Cruclferae sp. * 

Cyperus sp IX 

Dale* sp IX 

Danthonla callfomlca X 

Danthanla lnteraedla X 2(2) 

Delphlnlua andesclola 2(1) 7 24(3) 8(3) 3(1) X 

EragrnBClB nexlcana 1 * ' 7(1) 

Erlgeron Jlveraena ^(2) 

Erlgeron Ruabyl 2(2) 

Erlgeron Sehledeanua 6(3) 

Erodlmi clrcutarlim 1 1 

Euphorbia sp. 1 

Fragarla Bp X 

CallrtBona Bealcalva * 

Callun wrlghtll X 

Callun sp. asperrlauaT I 2(1) 2(1) 

Caura gracilis 2(2) 



Hendou Kane 

Anita Bluaer Antler Clna Round Long Rustler 
(Spring) 

Rustler 
(Autuan) Barfoot Little 

Number of Transects 

2 1 2 2 2 3 5 4 4 2 

Ontlana Wlsllzeni 

Geranium Fremont11 

Geranlua Blchnrdaonll 3(2) 

X 

6(2) 

1 

9(3) 

X 

Cnaphallun Macounll X 6(1) 

Halenla recurva 11(2) 

Helenlua Hoopesll 41(2) 5(2) 2(1) 2(1) 14(3) 35(4) 

Hellanthella qulnquenervls 4(1) 

Hleraclun Fendlerl 3(1) 3(2) 

Irla mlnsourlenals 4(1) 23 35(2) 32(2) 53(2) 28(3) X 52(4) 29(2) 

Januala gracilis • X 

ICoelerla crlstata T X 

Lathyrua graninlfollua 3 9(3) 

Uiplnua ap. 7 1 X 8(2) 

Hettenola franelacana 8(3) 

Honarda austronontana X 12(2) 2(1) 

Mihlenbergla nlnutlaslna 20(2) 

Huhlenberxia nontana 31(2) 

Muhlenbergla sp. 3(1) 22(2) 4(2) 

Oenothera sp. 1 X 



Meadow Naae 

Anita Bluner Antler Ctna Round Long Ruatler Rustler 
(Spring) (Autuan) Barfoot Little 

Nuaber of Transecta 

2 1 2 2 2 3 5 4 4 2 

Dulls Crayil 'W 

OMlla «p. X 6 2(1) 1 X 2(2) X 

Oivbaptius linear la X 

Petaloatenua ap. 3(1) 

Plnua ponderoaa (young) 1 

Plnua ponderoaa (nature) 1 

Poa Fendlerlana 12(2) 3(1) 

Poa pratenala 2(1) 1 132(5) 40(4) 61(4) 19(2) 

Poa ap.- 3 11(3) 

Populua treauloldea 1 * 

(needling) 

Populua treauloldea 1 X 
(nature) 

PaeudotBUga Tailfolla 2(2) 
(aeedllng) 

Peeudoeynopterua aontanua 1(1) 

Pterldlun aqulllnun 2 

Rlbea plnetorua 1(1) 

Ruaex DTthoneuraa 1 



Meadow Name 

Anita Bluoer Antler Cina Round Long Rustler Ruatlec 
(Spring) (Autum) Barfoot Little 

Number of Transects 
~~~2 1 2 2 2 3 5 4 4 2 

Seweclo sp (A) 13(2} X 1(2) X 

Seneclo sp. (B) T 

Slayrlnchlua longlpea * 

Solldano sp. 14(2) X 

Sporobolua ap. 1 6(2) 

Stellarla lociglptB T X 1 

Stevla aerrata X 1 

Tarajucua officinale X 8(3) 4(2) 10(4) 2(2) 

Trlfollua olnetorua 1 18(5) 33(4) 7(2) 

Valeriana edulla X 

Veratrm callfonlcum X 

Verbaacum Thapaua X 1 2(2) 4(3) 

Vatbena blplnnatlflda 1 20(4) 1 

Verbena tirlghtll 7(2) 7(3) 

Vicla aaerlcana 7(2) 1 3(1) 8(2) X 3(3) 1 

Vlgulera ovalla X 

Viola canadensis X 2(1) 

bare earth 1 3(1) 1 1 37(5) 1 8 



Mraduw Name 

Anita Bluoer Antler Ctms Round long Rustler Rustler 
(Spring) (Autuan) Barfoot Little 

Kunbcr of Transects 

—J J 2 2 2 3 5 4 4 2~ 

bare (pine needles) 6(2) 

bare (gopher hole) 1 9(4) 

unknown grasa sp (A) 2 8(2) 4(1) 

unknown grass sp. (B) 11 1 8(4) 

unknown herb ap. (A) 17(5) 
seedling 

unknown herb ap. (B) 1 1 4(4) 
seedling 

aoaa 4(2) X 

pine cone 1 

puffball ap. 1 

red-ateaaed herb sp. 13(2) 1 

rock 3(2) 1 1 

rotting log 3(2) 

Spyroayra ap. X 

Sunflower ap. (large leaves) 4(2) 19(2) 10(1) 

Sunflower sp. 6(1) 
(narrow leaf) 

Sunflower sp. 6(2) 
(varegated leaf) 



Headov Name 

Anita Bluxer Antler Cima Round long Rustler RuBtler 
(Spring) (Autumn) Barfoot Little 

Number of Transacts 

2 1  2 2 2 3 5  4  4  2  

unknown herb (white 
flowered) 

unknown yellow 
composite (A) 

unknown yellow 
composite (B) 

unknown yellow 
flowered herb 

Huaber In parentheses Indicates I of transectB species or Item recorded. 

T Indicates recorded by Robinson (196B) during his Round Park study. 

The preceding list does not Indicate species recorded by Bluner In his Barfoot Park study (Appendix 12) .  



APPENDIX B 

PLANTS COLLECTED BY J. C. BLUMER IN 

BARFOOT PARK IN 1906-07 

Achillea lanulosa 

Agastache pillidiflora 

Agrimonia striata (tentative identification) 

Agropyron arizonicum 

Agropyron spicatum 

*Agropyron trachycaulum 

Agrostis scabra 

Allionia Choisyi 

Allium sp. 

Amaranthus albus 

Amaranthus graecizans 

Amarathus palmeri 

Amaranthus retroflexus 

Anthemis Cotula 

Anthericum Torreyi 

Aplopappus Parryi 

Aquilegia chrysantha (likely) or triternata 

Arenaria confusa 
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Arenaria saxosa 

Artemisia dracunoculoides 

Artemisia ludoviciana 

Asclepias hypoleuca 

Aster tanacetifolius 

*Athyrium Filix-femina 

Avena Fatua 

Baccharis thesioides 

Bidens Tenuisecta 

Blepharoneuron tricholepsis 

Brassica nigra 

*Bromus anomalus 

*Bromus carinatus 

Bromus ciliatus 

Bromus polyanthus 

Cacalia decomposita 

Camelina sativa 

Carex sp. 

Carduus floccosus 

Castilleja patriotica var. Bluraeri 

Cerastium nutans var. obtectum 

Cerastium texanum 

Chenopodium Fremontii 

Chenopodium leptophyllum 

Cologania longifolia 

Commeliana dianthifolia 



Conioselinum scopulorum 

Conyza Coulter! 

Cosmos parviflorus 

Cyperus Fendlerlanus 

Dalea alblflora 

Delphinium andesciola 

*Deschampsia caespitosa 

Desmondium angustifolium 

Desmondium arizonicum 

Drymaria speriguloides 

Drymaria tenella 

*Dryopteris Fllix-mas 

Epilobium adenocaulon 

*Equisetum hiemale 

*Eragrostis exarata 

*Eragrostis mexicana 

Erigeron neomexicanus 

Erysimum capitatum 

Euphorbia dentata 

*Festuca rubra (identification questionable) 

*Festuca sororia 

Fragaria bracteata 

Galium sperrimum 

Galium Wrightii 

Gentiana Wislizeni (likely) 

Gilia Macombii 



*Glyceria borealis 

r 

*Glyceria elata 

Gnaphalium sp. (perhaps Macounii or Pringlei) 

Halenia recurva 

Helenium Hoopesii 

Hedeoma hyssopifolium 

Helianthella quinquenervis 

Heliopsis parviflora 

Hieracium Fendleri 

Hieracium Lemmoni 

*Hordeum brachyantherum 

Hordeum sp. (Stebbinsi or leporinum) 

Hypericum formosum 

Iris missouriensis 

Juncus tenuis 

Juncus sp. (different from above) 

Koeleria cristata 

Lathyrus graminifolius 

Linum neomexicanum 

Lithospermum cobrense 

Lupinus Blumeri 

Malva parviflora 

Marrubium volgare 

Medicago sativa 

*Melica Porteri 

Mimulus guttatus 
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Monarda austromontana 

Monarda menthaefolia 

Huhlenbergia longiligula 

*Mulenbergia sinuosa 

Oenothera Hooker! 

Oxalis Metcalfe! 

Qxybaphus comatus 

Panicura bulbosum 

Pendicularis Gray! 

Penstemon barbatus 

Phaseolus parvulus 

Pinaropappus roseus 

*Foa annua 

*Poa Fendleriana 

*Poa pratensis 

Polygonum aviculare 

Polygonum Conolvulus 

Polypogon monspellensis 

Potentilla Thurberi 

Pseudocymopterus montanus 

Pteridium aquilinum 

Ranunculus hydrocharoides 

Rumex obtusifolius 

Rumex occldentalls (not in Chiricahua: likely Rumex orthoneurus) 

Salvia Columbariae 

Senecio eromophllus 



Senecio neomexicanus 

Seneclo Wootoni 

Setaria viridis 

Silene laciniata 

*Sitanion hystrix 

Sisyrinchium longipes 

Solanum Fendleri 

Solldago sp.? 

Sonchus asper 

Spenopholis obtusata 

Sporobolus sp.? 

Stellaria longipes 

Stevia Plummerae 

Stevia serrata 

Stipa Pringlei 

Swertia radiata 

Thalictrum Fendleri 

Thelypodlum Wrightli (tentative identification) 

Thelypodlum longifollum 

Thermopsis plnetorum 

Trifolium plnetorum 

*Typha latifolia 

Valeriana edulis 

Verbena Wrightli 

Verbesina longifolia 

Vicia leucophaea 



Vicia pulchella 

Viguiera annua 

Viguiera cordifolia 

Viola canadensis 

Non-flowering plants recorded; 

Pohlia elongata 

Usnea barbata 

Arceuthobium vaginatum 

Microspora sp. 

Spyrogrya sp. 



APPENDIX C 

PLANTS UTILIZED BY APACHES IN TRANSITION 

AND HUDSONIAN ZONES 
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Conmon Name 

Quaking Aspin 

Common Purslane 

Gambel's Oak 

Squaw-bush ' 

Orange Cooseberry 

Orange Gooseberry 

New Mexican Locust 

Rose 

Elderberry 

Wild Potato 

Drop-seed 

Dandelion • 

Cota 

Vetch 

Canyon Grape 

Scientific Name 

*Populufl tremuloldes 

*Portulaca oleracea 

Quercus Cambelil 

Rhus trllobata 

Rlbea leptanthum 

*Rlbes plnetorum 

Robinla neomexlcana 

Rosa Fendlerl 

*Senbucua sp. 

*Solanum Fendlerl 

Sporobolus crypcandrus 

*Taraxacum officinale 

*Thelesperma meRapotamlcum 

*Vlcla pulchella 

Vltla arlzonlcua 

*known to occur in Chlrlcahua meadows 

Source: Castetter and Opler (1936) 

Utilization 

bark 

greens 

roasted and ground 

jam, ground and mixed with mescal 

and dried for future use 

fruit, made Into cakes 

fruit 

Beans cooked, flowers 

boiled, sap for sugar 

jelly 

jam 

boiled unpeeled and eaten 

seeds, flour for bread 

flavor for tulbal 

tea 

pods cooked and eaten 

or dried and stored 

fruit, dried like raisins 

Frequency 

of Usage 

occasional 

common 

occasional 

common 

common 

common 

common 

occasional 

common 

common 

occasional 

occasional 

occasional 

occasional 
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Common Hame Scientific Wane 

Box-elder 

Nodding Onion 

Red Root 

Pigweed 

Sage 

False-flax 

Lip-fern 

Flat-sedge 

Strawberry 

Sunflower 

Cliff-bush 

One-seeded Juniper 

Osha or Chuchupate 

Hint 

Horsemlnt 

Hood-sorrel 

Acer negundeo 

*Allium cernuum 

*Amaranthus graeclzans 

*Ameranthus retroflexus 

Artemisia ludovlclana 

Camelina mlcrocarpa 

Chellanthes Fendlerl 

*Cyperus Fenderlanus 

Fragarla bracteata 

Helianthus annuus 

Jameala amerlcana 

Juniperus monospermy 

Llguatlcum Porterl 

Mentha arvensls 

*Honarda menthaefolla 

*Oxalis sp 

Panicum 

Ponderosa Pine 

Panicum bulbosum 

*Plnus ponderosa 

Utilization 

sap for sugar 

flavoring soups, 

occ. eaten raw 

greens, seeds for bread 

greens, seeds for bread 

meat flavoring 

seeds, flour for bread 

non-alcoholic drink 

tubers, eaten raw or 

cooked. Fed to horses 

fruit 

Beeds, flour for bread 

fruit 

roasted, made into gravy 

greens 

flavoring, non-alcoholic drink 

flavoring, non-alcoholic drink 

greens, raw/cooked bulbs 

eaten raw/cooked 

seeds, flour for bread 

seeds, inner bark 

Frequency 

of Usage 

common 

occasional 

common 

common 

occasional 

occasional 

occasional 

common 

occasional 

occasional 

occasional 

common 

common 

occasional 

occasional 

common 

occasional 

only when 

food scarce 

oo 
o 
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