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Editorial 
Misconceptions Concerning Science. The journal Desert 

Plants is a scientific publication. This does not mean that 
it is only for professionals. Science is a discipline of mind - 
training and learning of as much value to the individual 
member of the public as to the professional. Science does 
not teach, yet we learn from it. Science provides de novo 
learning by the individual, whereas education (i.e. teach- 
ing) merely repeats supposed truths which are vouched for 
by the professor (i.e. the teacher who professes to know). 
Semantics? No. 

Some have said that science is merely observation and 
conslusion. Actually, science is the discipline whereby we 
try to avoid faulty observations and incorrect conclusions. 
Unfortunately, we have several generations of teachers 
who were taught to be in awe of science rather than to 
apply it to their daily lives. Human beings devoid of any ap- 
preciation of scientific discipline make innumerable faulty 
observations and incorrect conclusions on a daily basis. 
One of us (C.D.C.) served on an Arizona Department of 
Education committee dealing with the future of science in 
Arizona public schools. The committee concluded that 
one of the biggest problems in Arizona and undoubtedly 
the nation is that we have not emphasized to students that 
they should be learning daily de novo by applying scientific 
discipline to their daily lives. No Montessori Method; 
that's for sure. 

America is falling behind in science. Fewer students are 
choosing science as a profession. Excuses are given that sci- 
ence is too complicated, too difficult, too separate and 
apart, not compatible with their lifestyle. 

So often we hurt what we love by being overly protec- 
tive. We often hear of killing a plant through kindness by 
giving it too much water. We can teach a child not to work 
by always giving money whenever asked for. In America 
educators are now concluding that whole generations of 
students have been hurt by our emphasis on teaching sci- 
ence as "deus ex machina" rather than our doing what we 
should have - fostering students to learn de novo from sci- 
ence as a discipline involving observation and conclusion 
applicable to daily lives. Scientific discipline involves giv- 
ing attention to detail in observation and using caution and 
logic in arriving at conclusions. Science does not guarantee 
a correct conclusion. It merely reduces the probability of 
error. Indeed, good science can be represented by detailed 
observation with attention to detail alone with the inten- 
tion of stock -piling information for drawing future conclu- 
sions when needed. Much of plant science is descriptive or 
observational as opposed to experimental. Examples are 
the disciplines of Plant Morphology, Plant Anatomy, Plant 
Taxonomy, Floristics, and Plant Ecology. Attention to de- 
tail and de novo learning (science) is nowere so important 
as in natural resource appreciation and understanding of 
local environmental heritage. 

This issue of Desert Plants carries major contributions 
1) to local environmental heritage in the Phoenix area 
(Flora of the South Mountains), 2) to new concepts involv- 
ing prehistoric Hohokam agriculture (New Life from ashes 
II), and 3) to the taxonomic understanding of the Elephant 
Tree genus Bursera in Sonora and Arizona. These articles 
do not fit the "white lab -coat only" misconception many 
of us have concerning science. They are science for the nat- 
ural resource or environmental heritage oriented segment 
of our society. - F. S. Crosswhite and C. D. Crosswhite 
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The South Mountains are a small, desertic mountain 
range located on the southern periphery of the city of 
Phoenix, about 10.5 km. (6.5 mi.) south of the Arizona 
State Capitol, in south -central Arizona (Fig. 1). The range 
covers an area of approximately 45 square km. (28 square 
mi.). At various times the range has been referred to as the 
Salt River Mountains (Kearney et al., 1960) or the Maricopa 
Mountains (Kunze, 1903) in botanical literature. Both of 
these names currently apply to other mountain ranges in 
the state, however. 

The Phoenix South Mountain Park, administered by the 
City of Phoenix Parks, Recreation and Library Department 
as a part of the Phoenix Mountain Preserve, encompasses 
the vast majority, more than 5908 hectares (16,400 acres), 
of the South Mountains. Land for the park was made avail- 
able to the city by the federal government in 1924. During 
the 1930's, extensive development (wiring and plumbing, 
trail development, road construction, and erection of per- 
manent buildings) took place in the park with the assis- 
tance of the Civilian Conservation Corps and convict 
labor. Most of the park remains relatively undisturbed, al- 
though disturbance and damage resulting from off -road 
vehicular travel are of increasing concern. Today, the park 
is visited by approximately 1.5 million persons per year. 

Prior to the arrival of Europeans in the American South- 
west, portions of what is now south -central Arizona were 
inhabited by a native culture known as the Hohokam. The 
Hohokam irrigated and cultivated regions of both the Salt 
and Gila River Valleys. Evidence of their activities in the 
South Mountains is preserved in the numerous petro- 
glyphs throughout the range and by the artifacts that have 
been collected there. 

The present study was undertaken in order to document 
the botanical resources of the South Mountains. As the 
Phoenix metropolitan area continues to encircle the South 
Mountains and as ground water levels continue to decline, 
our results can also serve as a basis for examination of 
future changes in the flora of the range. 

Physiography. 
The South Mountains are located in the Basin and Range 

Physiographic Province, just to the east of the junction of 
the Salt and Gila Rivers. They comprise three major ridges 
oriented on a northeast -southwest axis. The South Moun- 
tains are considered to be a transverse range because their 
strike (i.e. the orientation of their long axis) is contrary to 
the general northwest -southeast orientation of the major- 
ity of mountains (e.g. the Sierra Estrella to the west and the 
Phoenix Mountains to the north) in this province. 

The South Mountains extend approximately 18.5 km. 
(11.5 mi.) in length and vary from about 1.5 km. (1 mi.) to 
7.2 km. (4.5 mi.) in width. The Guadalupe Range is the 
largest of the three ridges. It extends about 10.4 km. 
(6.5 mi.) from the town of Guadalupe to Telegraph Pass. At 
the northeastern end, it rises from the Salt River Valley at 
about 390 m. (1280 ft.) and reaches a maximum elevation 
of 820 m. (2690 ft.) on Mount Suppoa at its southwestern 



Figure 1. Bursera microphylla at the northeasternmost ex- 
tent of its known range in the South Mountains. 

Figure 2. Paloverde- Cacti -Mixed Scrub community in 
the Gila Range of the South Mountains. 
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Figure 3. Contour map of the South Mountains showing 
the Ma Ha Tuak Range (A), the San Juan Valley (B), the 
Gila Range (C), Telegraph Pass (D), the Guadalupe Range 
(E), Mount Suppoa (F), Hieroglyphic Canyon (G), and 
Pima Canyon (H). The contour interval is 200 ft. The solid, 
bold line shows approximate boundaries of the Phoenix 
South Mountain Park. 

extremity. Pima Canyon, the major drainageway in the 
South Mountains, runs from about the center of the 
Guadalupe Range to its northeastern end. Three springs are 
indicated in the Guadalupe Range on a map prepared by the 
National Park Service in 1937 as part of a master plan for 
the South Mountain Park. Although the most recent 
United States Geological Survey maps covering the South 
Mountains do not show any permanent, natural water 
sources in the range, one permanent spring was located in 
Pima Canyon during the course of our fieldwork. All other 
natural water sources in the mountains were found to be 
ephemeral. The Ma Ha Tuak and Gila Ranges comprise the 
two western ridges of the South Mountains. They are ap- 
proximately equal in length (8 km.) and parallel to one 
another. The Ma Ha Tuak Range to the north is separated 
from the Gila Range to the south by the San Juan Valley 
which slopes gently to the southwest. The highest respec- 
tive peaks, at slightly over 762 m. (2500 ft.), in these ranges 
are Maricopa Peak and Goat Hill. The Gila Range is sepa- 
rated from the geologically distinctive Guadalupe Range 
by Telegraph Pass which descends to an elevation of 
610 m. (2000 ft.). To the south of the Gila and Guadalupe 
Ranges there are numerous foothills that rise from about 
366 m. (1200 ft.) in the Gila River Valley to elevations 
around 549 m. (1800 ft.). 

Slopes in the South Mountains generally fall between 
15% and 45% (Avedisian, 1966). This steepness results in 

RH 

boulder strewn and debris mantled slopes. All areas in the 
South Mountains are dissected by relatively steep -sided 
dry washes. 

Climate. 
The climate of the South Mountains is typical of regions 

in the Lower Colorado River Valley subdivision of the 
Sonoran Desert as defined by Turner and Brown (1982). 
This subdivision is characterized by high summer temper- 
atures and low levels of annual precipitation. Climatic 
data are available from weather stations on Mount Suppoa 
and in nearby cities in the Salt River Valley. 

The mean annual temperature at the summit of Mount 
Suppoa is 21.1° C (69.9° F) (Estabrook, 1981). The mean 
summer temperature in Phoenix is approximately 31.5° C 
(88.7° F) and the mean winter temperature there is approxi- 
mately 11.5° C (52.7° F) (Turner and Brown, 1982). Short 
periods of freezing or subfreezing temperatures sometimes 
occur in the South Mountains during the winter months, 
and, very rarely, accumulations of snow are visible on the 
slopes. 

The mean annual precipitation on Mount Suppoa is 
182 mm. (7.2 in.) (Estabrook, 1981) and that in Phoenix is 
171.2 mm. (6.7 in.) (Turner and Brown, 1982). It occurs 
primarily in two seasons, winter and mid- to late- summer. 
Winter rains originate over the Pacific Ocean and travel 
eastward with the prevailing westerly winds. These rains 
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tend to be gentle and prolonged; they usually occur over 
rather broad regions. The summer season of precipitation 
is caused by moist, tropical air moving to the northwest 
from the Gulf of Mexico and to the north from the Gulf of 
California that rises, cools, and condenses as it passes over 
the arid mountainous terrain. The summer storms are 
characteristically preceeded by dust storms and lightning. 
Showers are intense, brief, and commonly restricted to 
small areas. The amount of precipitation received during 
the two rainy seasons in and around the South Mountains 
is nearly identical. Precipitation records from Phoenix 
show that the mean summer accumulation is approxi- 
mately 52 mm. (2.0 in.) and the mean winter accumulation 
is about 55 mm. (2.2 in.) (Turner and Brown, 1982). 

Geology and Soils. 
The South Mountains comprise two main rock types, 

each of which forms approximately one -half of the range. 
The western half consists primarily of metamorphic rocks 
that formed approximately 1.7 billion years ago during the 
Precambrian Era. These comprise a gneiss (Estrella Gneiss) 
that is color- banded with an alternation of light -colored, 
quartz- and feldspar -rich layers and dark -colored layers 
composed of biotite, hornblende, and epidote. Isolated re- 
gions of a Precambrian granite (Komatke Granite) are also 
found in the extreme western portions of both the Gila and 
Ma Ha Tuak Ranges. The eastern half of the South Moun- 
tains is made up of igneous rocks that formed about 25 mil- 
lion years ago during the Cenozoic Era. These are almost 
entirely granodiorite (i.e., South Mountain Granodiorite), a 
coarse -grained rock intermediate in composition between 
granite and diorite. The exposed surfaces are generally 
coated with a brownish veneer of desert varnish but freshly 
broken surfaces exhibit the salt -and -pepper coloration typ- 
ical of granitic rocks. While these rocks were cooling, they 
were sheared by movement on a major fault zone. This pro- 
duced a foliation seen in the granitic rocks on top of the 
range. Isolated regions of breccia, a rock made up of angular 
fragments, in the eastern half of the Guadalupe Range pro- 
vide evidence of further shearing of the cooler, more brittle 
rocks. A mid- Tertiary granite (Telegraph Pass Granite) in- 
trudes between the Precambrian gneiss and the granodio- 
rite at the junction of the Gila and Guadalupe Ranges, near 
the center of the South mountains (especially evident in 
Telegraph Pass). North -northwest -trending dikes of mid - 
Tertiary age occur throughout much of the range. The val- 
leys of the Salt and Gila Rivers, which surround the South 
Mountains, and the San Juan Valley consist of late - 
Tertiary- Quaternary surface deposits. For additional de- 
tails on the geologic history of the South Mountains, see 
Reynolds (1985) from which the above discussion was 
adapted. 

Soil surveys prepared for central and eastern portions of 
Maricopa County (Adams, 1974; Hartman, 1977) cover the 
South Mountains. The major portion of the range consists 
of mountainous slopes of exposed bedrock (rock land) with 
shallow, gravelly loams of the Cherioni soil series. At the 
base of the slopes, the soils are deep, well- to excessively - 
drained, gravelly to gravelly -sandy loams of various soil 
series (Antho, Carrizo, Ebon, and Tremant) that formed in 
alluvium deposited as alluvial fans. 

Botanical Exploration. 
Relatively few collections of plants have been made in 

the South Mountains. Two of the most prolific and well - 
known collectors of plants in the southwestern United 
States during the 19th century, Edward Palmer and Cyrus G. 
Pringle, collected extensively in southern Arizona but 
neither is known to have visited the South Mountains. 

The first significant collection of plants from the South 
Mountains known to us was made by Frederick M. Irish 
(18 70 - 1941), while serving as a teacher of science at 
Tempe Normal School (later Arizona State University). In 
addition to teaching all of the science courses, Irish was in- 
volved in numerous student activities at the territorial 
school. Among other ventures, he organized and coached 
various athletic teams (including football, basketball, and 
tennis), founded the school's military training program, 
was instrumental in launching the first student news- 
paper, led desert hiking and camping trips, and, in 1925, be- 
came registrar of the school (then Arizona State Teachers 
College) (Smith, 1967; Hopkins and Thomas, 1960). Ac- 
cording to records in the Arizona State University arc- 
hives, Irish developed a large herbarium of the native 
plants of Arizona. These records further note that in the ab- 
sence of proper care during the years following his death, 
the collections disappeared. Some, perhaps even all, of 
Irish's plant collections are preserved at the Arizona State 
University Herbarium, however. Perusal of these speci- 
mens, which amount to approximately one -half of a stan- 
dard herbarium cabinet, reveals that between 1901 and 
1920 Irish made a series of collections from Hieroglyphic 
Canyon in the South Mountains. Seventy -nine collections 
from Hieroglyphic Canyon and one collection from Pima 
Canyon, in all representing fifty -five species, are extant in 
Irish's herbarium. These include nine species that we were 
unable to locate during our field studies: Nama demissum, 
N. hispidum, Amaranthus obcordatus, Heliotropium 
curassavicum, Plantago rhodosperma, Stemodia duranti- 
folia, Cheilanthes wootonii, Chloris virgata, and Pityro- 
gramma triangularis. 

Several well -known botanists collected in and around 
Phoenix during the 1930's. LeRoy R. Abrams collected 17 

plants in the South Mountains on 3 April 1932 according to 
notes and specimens deposited at the Dudley Herbarium of 
Stanford University. One of these, Monolepis nuttalliana, 
was not encountered during our field studies. Perhaps the 
largest collection of plants from the South Mountains 
made during the 1930's is that of John W. Gillespie (1903 - 
1932). Gillespie was appointed as an assistant professor of 
science at the Arizona State Teachers College in 1931 and 
died of pneumonia less than a year later. During the period 
of his tenure in Tempe from the fall of 1931 up to the sum- 
mer of 1932, Gillespie collected rather extensively 
throughout central Arizona. The extant portions of his 
field notebooks, kindly supplied to us by Mrs. Doris K. 

Niles (formerly married to Gillespie), reveal that Gillespie 
made 55 collections in the South Mountains between Sep- 
tember 1931 and May 1932. One of them, Gillespie 8781 
consisting of Eucrypta micrantha was not recollected dur- 
ing our studies. A set of Gillespie's collections was depo- 
sited at the Dudley Herbarium. 
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Figure 4. Creosotebush -Mixed Scrub community on gen- 
tle slopes at the southern base of the Guadalupe Range in 
the South Mountains. 

A master plan for the Phoenix South Mountain Park, pre- 
pared by the National Park Service in 1937 and on file with 
the City of Phoenix Parks, Recreation, and Library Depart- 
ment, indicates that J. J. Thornber (botanist with the Uni- 
versity of Arizona's College of Agriculture Experiment Sta- 
tion), in cooperation with student collectors working for a 
university Work Projects Administration project, iden- 
tified some 340 species from the South Mountain Park. 
This document indicates that herbarium specimens were 
prepared and held by the "Parks Department." Our at- 
tempts to locate these specimens have been unsuccessful. 
Other statements in the document (e.g., that most species 
of cactus occurring in Arizona can be found in the South 
Mountains) reveal that this estimate of the number of 
species was likely considerably exaggerated. 

In recent decades, collections from the South Mountains 
have been made primarily by staff and students of the De- 
partment of Botany and Microbiology at Arizona State 
University. Foremost among these collectors are Elinor 
Lehto (curator of the university's herbarium from 1962 to 
1980) and David Keil (a student in the department from 
1964 to 1970) whose collections came mostly from Pima 
Canyon. The primary sets of these collections are depos- 

ited at the Arizona State University Herbarium. 
Our collections, made between March 1985 and March 

1986, total 571 numbers. All portions of the range were vis- 
ited at various times during this period. Particular em- 
phasis was accorded to Pima Canyon which contains the 
largest drainage in the South Mountains. Our specimens 
are deposited at the Arizona State University Herbarium 
and the Herbarium of the California Academy of Sciences. 

Vegetation. 
The South Mountains support a desertscrub vegetation 

throughout the range. The highest peak, Mt. Suppoa, at 
820 meters (2690 ft.), is well below the lower limits of 
either interior chaparral (1050 m.) or semidesert grassland 
(1100 m.) in Arizona (Pase and Brown, 1982; Brown, 1982). 
The South Mountains are located in the Arizona Upland 
subdivision of the Sonoran Desert, near the boundary with 
the Lower Colorado Valley subdivision according to the 
map showing vegetational subdivisions of the Sonoran De- 
sert provided by Shreve (1964). On the map showing Brown 
and Lowe's (1980) modifications of these subdivisions, the 
South Mountains are situated well within, and completely 
surrounded by, the Lower Colorado River Valley ( =Lower 
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Table 1. Summary of the flora of the South Mountains by major 
taxonomic categories. 

Families Genera Species 

Fern allies 1 2 

Ferns 3 8 

Gymnosperms 1 1 

Flowering plants 
Monocots 3 28 37 

Dicots 51 155 226 
total 57 188 274 

Colorado Valley) subdivision. Both Shreve (1964) and 
Turner and Brown (1982, in which detailed explanation of 
the Sonoran Desert portion of the map cited above by 
Brown and Lowe is provided) agree on general aspects of 
the vegetational characterization of both the Arizona Up- 
land and the Lower Colorado River Valley subdivisions. 

For the most part, the Lower Colorado River Valley is 
comprised of gently sloping bajadas and nearly level plains. 
It is the driest subdivision of the Sonoran Desert and plant 
growth is generally open and simple. Most trees are con- 
fined to drainageways. The two most important plant com- 
munities of this subdivision are the Creosotebush -White 
Bursage series and the Saltbush series (Turner and Brown, 
1982). The Arizona Upland is made up primarily of slopes, 
broken ground, and multi- dissected sloping plains (Turner 
and Brown, 1982). It is the wettest subdivision of the Sono- 
ran Desert and the vegetation resembles a scrubland or low 
woodland. There is a conspicuously greater diversity of 
species in the Arizona Upland as compared to the Lower 
Colorado River Valley. The most extensive plant commu- 
nity of the Arizona Upland is the Paloverde- Cacti -Mixed 
Scrub series, a complex assemblage of small trees, shrubs, 
and various cacti that occupies higher and less arid sites 
than do communities of the Lower Colorado River Valley. 

The most extensive plant community in the South 
Mountains is the Paloverde- Cacti -Mixed Scrub series 
characteristic of the Arizona Upland. Within this series 
Brown et al. (1979) have identified several associations, 
some of which are recognizable in the South Mountains. 
The Ambrosia deltoidea - Cercidium microphyllum -Mixed 
Scrub association is well developed both on steep slopes 
and dissected plains at the base of the mountains. Other 
trees and shrubs commonly occurring in this association 
include: Carnegiea gigantea, Echinocereus engelmannii, 
Encelia farinosa, Fouquieria splendens, Ferocactus acan- 
thodes, Krameria grayi, Larrea divaricata, Olneya tesota 
(usually restricted to washes), and Opuntia acanthocarpa. 
The Ambrosia deltoidea- Cercidium microphyllum -Mixed 
Scrub association merges into an Ambrosia deltoidea- 
Carnegiea gigantea -Mixed Scrub association in regions 
where Saguaro becomes more abundant than Foothill 
Paloverde. Both of these communities are replaced by an 
Encelia farinosa -Mixed Scrub association on numerous 
slopes where Brittlebush replaces Triangle -leaf Bursage as 
the dominant understory shrub. In this latter association, 
Cercidium microphyllum and Carnegiea gigantea usually 
form a sparse overstory. 

On the gentle slopes at the base of the mountains, Larrea 
divaricata becomes more abundant or,in some areas, even 
dominant, forming a Larrea divaricata -Mixed Scrub as- 
sociation. Ambrosia dumosa sometimes becomes more 

common than A. deltoidea in these regions, but the nearly 
pure stands of Creosotebush and White Bursage that domi- 
nate the broad valleys and lower bajadas in the Lower Col- 
orado River Valley are absent in the South Mountains. Re- 
gions of desert pavement, where the soil is covered by a 
layer of tightly packed pebbles, are often found on the flat- 
ter regions dominated by Creosotebush. These open areas 
are usually devoid of perennial plants, but support instead 
a sparse cover of winter ephemerals such as: Chaenactis 
carphoclinia, Chorizanthe brevicornu, C. rigida, Cryp- 
tantha maritima, Erodium texanum, Eschscholzia cali- 
fornica, Lesquerella gordonii, Monoptilon bellioides, 
Oligomeris linifolia, Pectocarya platycarpa, P. recurvata, 
Plantago insularis, and Schismus barbatus. 

One of the most distinctive and recognizable plant com- 
munities in the South Mountains occurs along (and is 
restricted to) major washes. Because of the absence of 
perennial streams, there are no true riparian forests or 
scrublands in the South Mountains, however, two impor- 
tant components of these wetland communities (Prosopis 
velutina and, rarely, Populus fremontii) occur along 
washes there. Other species commonly encountered along 
washes in particularly and regions of the Sonoran Desert 
and occurring in such habitats almost exclusively in 
the South Mountains include: Acacia greggii, Baccharis 
sarothroides, Celtis pallida, Cercidium floridum, Lycium 
andersonii, L. exsertum, L. fremontii, Olneya tesota, 
Sporobolus airoides, Tamarix ramosissima, and Ziziphus 
obtusifolia. 

Except for the occurrence of Larrea- dominated com- 
munities on some of the gentle slopes at the base of the 
mountains, there does not appear to be any elevational zo- 
nation of the vegetation in the South Mountains. The dom- 
inant perennial species, Ambrosia deltoidea, Carnegiea 
gigantea, Cercidium microphyllum, Encelia farinosa, 
Fouquieria splendens, Larrea divaricata, and Olneya 
tesota, occur throughout the mountains. The differences 
that are evident appear to have a floristic basis and are the 
result of differences in aspect. Because of the general east - 
west strike of the South Mountains, most slopes face pre- 
dominantly either to the north or south. The north -facing 
slopes exhibit a greater diversity of species than the south - 
facing slopes. The dominant perennials also tend to be 
more robust in their growth on north -facing slopes than 
their counterparts on the drier and more exposed south - 
facing slopes. Bromus rubens is particularly abundant in 
areas cleared by fires on north -facing slopes. Opuntia 
chlorotica, a species usually found to the north and east of 
the South Mountains and at higher elevations, is restricted 
to north -facing slopes and canyons. Plants on south -facing 
slopes tend to be sparse in distribution and the perennial 
species are usually diminutive in stature. Cercidium 
microphyllum, which is widespread on north -facing 
slopes, is often limited to, or at least concentrated in, 
washes on south -facing slopes. Species attaining their best 
development in the South Mountains on south -facing 
slopes include Bursera microphylla (also present in north - 
facing canyons) and Opuntia bigelovii (which often forms 
local clusters of individuals by vegetative propagation). 

In addition to the dominant perennial species, there is a 
conspicuous ephemeral herbaceous element in the vegeta- 
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Table 2. Numbers of genera and species in the largest families and 
number of species in the largest genera. 

Largest families Genera /Species Largest genera Species 

Compositae 37/45 Euphorbia 7 

Graminae 26/35 Cheilanthes 6 

Leguminosae 12/17 Cryptantha 6 

Boraginaceae 6/15 Eriogonum 6 

Opuntia 5 

tion of the South Mountains. Ephemeral species are 
strongly dependent on proper weather conditions for their 
germination, growth, and reproduction. In years with un- 
favorable precipitation patterns and temperature condi- 
tions, many or most ephemerals fail to complete their life 
cycle. The ephemeral species can be divided into two sea- 
sonally distinct groups corresponding to the two seasons of 
precipitation. The most prevalent ephemerals following 
the winter rains in the South Mountains include: Califor- 
nia Poppy (Eschscholzia californica), lupines (Lupinus 
spp.), fiddlenecks (Amsinckia spp.), Red Brome (Bromus 
rubens), Phacelia spp., plantains (Plantago spp.), comb 
burs (Pectocarya spp.), Pigmy Weed (Crassula erecta), 
Cryptantha spp., Schismus spp., and Gilia spp. Among 
these winter ephemerals are those species largely responsi- 
ble for the spectacular floral displays in the spring of a 

favorable year. The summer ephemerals appear after the 
summer rains and include: amaranth (Amaranthus spp.), 
Woolly Tidestromia (Tidestromia lanuginosa), Chinch - 
weed (Pectis papposa), Euphorbia spp., and Boerhavia spp. 

The vegetation surrounding the South Mountains, has 
largely been altered by cultivation, but comprised exten- 
sive communities characteristic of the Lower Colorado 
River Valley subdivision of the Sonoran Desert at one time. 
A map showing vegetation in the Phoenix area (Turner, 
1974) shows that the Paloverde- Cacti -Mixed Scrub com- 
munity of the South Mountains is completely encircled by 
a Creosotebush -White Bursage community for distances of 
approximately one to six kilometers. This latter communi- 
ty, in turn, is surrounded by a Saltbush series which at one 
time was the most important plant community in the bot- 
tomlands along the Salt and Gila Rivers (Turner, 1974). 
Remnants of the Saltbush series are still evident on the 
Gila River Indian Reservation between the southern boun- 
dary of the South Mountain Park and the Gila River. Three 
species of Atriplex are presently known to occur within the 
boundaries of the park. Major concentrations of deciduous 
riparian forest occur to the west and south of the South 
Mountains along the stream channels and associated ter- 
races of the Gila River and its tributaries. 

Annotated Floristic Checklist. For the geographical 
limits of our study, the boundaries of the South Mountain 
Park were utilized. The vascular flora of this region con- 
sists of 274 species in 188 genera and 57 families. Sum- 
maries of the flora based on major taxonomic categories, 
numbers of genera and species in the largest families, and 
numbers of species in the largest genera are provided in Ta- 
bles 1 and 2. The life -form spectrum (Table 3) is charac- 
teristic of arid regions. More than one -half of the flora 
(54.4% ) of the South Mountains is comprised of ephemeral 
herbs. Most of these (80.5% ) can be classified as primarily 
winter ephemerals, whereas only 19.5% are primarily 
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Table 3. Spectrum of life forms in the flora of the South Moun- 
tains. 

WA SA PH PV S T SS 

Number of species 120 29 62 4 40 9 10 

Percent of total flora 43.8 10.6 22.6 1.5 14.6 3.3 3.6 

WA - Winter ephemeral herb 

SA - Summer ephemeral herb 

PH - Perennial herb 

PV - Perennial vine 

S - Shrub 

T - Tree 

SS - Stem succulent 

summer ephemerals. Three species of ephemeral herbs, 
Eriogonum deflexum, Baileya multiradiata, and Aristida 
adscensionis, flower throughout the year in response to 
rainfall. The former is treated as a summer ephemeral and 
the latter two as winter ephemerals based on our observa- 
tions of their most prolific flowering times in the South 
Mountains. Twenty -eight species (10% of the South 
Mountain's flora) are not native to the flora of Arizona; 
most of them have been introduced from Europe. This is 
somewhat greater than the figure of 7% non -native species 
reported by Kearney et al. (1960) in the Arizona Flora. The 
higher figure is undoubtedly due to the proximity of the 
South Mountains to the major urban and agricultural re- 
gion of Arizona. Sixty -six species of plants occurring in the 
South Mountains are reported to have some edible qual- 
ities (Table 4). Most of these reports are based on use of the 
plants by native cultures. 

No species are restricted in their distributions to the 
South Mountains, however, several taxa attain the north - 
easternmost extent of their respective ranges here. These 
include: Bursera microphylla, Forestiera shrevei, Sela- 
ginella eremophila, and Senecio mohavensis. Some of these 
may eventually be found to the northeast in the Supersti- 
tion Mountains when that range has been more thoroughly 
explored. Only one species occurring in the South Moun- 
tains, Peniocereus greggii, is sufficiently rare to have war- 
ranted consideration for listing by the federal government 
as a threatened or endangered species. 

The list of species that follows is based on specimens 
collected by the authors and selected specimens from the 
following herbaria: ARIZ, ASU, CAS, DES, and DS. These 
herbaria were checked for plants that might be expected to 
occur in the South Mountains but which were not encoun- 
tered by us. Although Proboscidea sp. and Castela emoryi 
were encountered a short distance to the south of the 
southwestern boundary of the park, numerous common 
species that might be expected to occur in the South 
Mountains due to their occurrence in nearby regions (sum- 
marized in Pierce, 1979), were not encountered. These in- 
clude Ambrosia confertiflora, Calliandra eriophylla, 
Cucurbita digitata, Marah gilensis, Penstemon subulatus, 
Rafinesquia neomexicana, and Simmondsia chinensis. 

In the following list, synonyms are provided if the ac- 
cepted name differs from treatments by Kearney et al. 
(1960), Lehr (1978), Lehr and Pinkava (1980, 1982), or Kar- 
tesz and Kartesz (1980). A brief diagnosis is provided for 
each species. For genera with more than one species occur- 
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ring in the South Mountains, diagnostic features of the 
genus are provided under the first species listed. Only 
characters that serve to distinguish the additional species 
from the first -listed one are provided under the later -listed 
ones. This list should enable persons possessing some 
familiarity with plant families to identify plants in the 
South Mountains. Following the diagnosis, the infra - 
specific status, if any or if known, is provided. An estimate 
of relative abundance of each species is then given. For 
"common" species, many individuals were observed 
throughout a particular sample site; species noted as being 
"occasional" had several individuals in a sample site; in 
"rare" species, one or only very few individuals were ob- 
served. Therefore, depending oh the sample site a species 
may vary from rare to common. In some instances a species 
was localized within a sample site and this fact is so noted 
when appropriate. A statement of whether the species is 
native or introduced is followed by reference to at least one 
voucher collection. In the collection numbers, "D" refers 
to a collection by Daniel and "B" refers to a collection by 
Butterwick; "DB" and "BD" refer to joint collections. 

LYCOPODIOPHYTA 
SELAGINELLACEAE (Spikemoss Family) 

Selaginella arizonica Maxon. ARIZONA SPIKEMOSS. Pros- 
trate, mat -forming, evergreen perennial herb; terminal bristles of 
leaves short, straight, and somewhat persistent. Occasional to loc- 
ally common, especially on north -facing slopes. Native. DB4099, 
DB4382, B8815. 

Selaginella eremophila Maxon. DESERT SPIKEMOSS. Termi- 
nal bristles of leaves long, twisted, and falling off early. Occasional 
to common on rocks and slopes, especially on northern exposures. 
Native. DB3868, B8814. 

POLYPODIOPHYTA (Ferns) 
ADIANTACEAE (Maiden -hair Family) 

Cheilanthes cochisensis (Goodding) Mickel. [Notholaena 
sinuata (Lagasca) Kaulfuss var. cochisensis (Goodding) Weath- 
erby]. COCHISE CLOAK FERN. Evergreen perennial herb; fronds 
linear, pinnate. Rare in rock crevices. Native. DB4092. 

Cheilanthes deserti Mickel. [Notholaena californica Eaton]. 
CALIFORNIA CLOAK FERN. Fronds somewhat triangular, pinnate - 
pinnatifid to bipinnate. Rare in rock crevices. Native. B8809. 

Cheilanthes parryi (Eaton) Domin. [Notholaena parryi 
Eaton]. PARRY'S LIP FERN. Fronds ovate, bipinnate -pinnatifid, 
woolly beneath. Rare to occasional among rocks. Native. DB3845, 
DB4103, D4118, D4174, B8766, Irish 31, Irish 300, Irish 308. 

Cheilanthes sinuata (Lagasca ex Swartz) Kaulfuss. 
[Notholaena sinuata var. sinuata]. WAVY CLOAK FERN. Fronds 
linear, pinnate- pinnatifid. Rare along rocks. Native. D4146, 
B8809.5, BD8865, Irish 309. 

Cheilanthes standleyi (Maxon) Mickel. [Notholaena 
standleyi Maxon]. STAR CLOAK FERN. Fronds pentagonal, pinnate - 
bipinnatifid at base, bipinnatifid above, covered with a yellow wax 
beneath. Rare to occasional among rocks. Native. DB3838, D4120, 
B8780, Irish 30. 

Cheilanthes wootonii Maxon. BEADED LIP FERN. Fronds 
ovate, tripinnate to quadripinnate. Apparently rare; not collected 
in 1985 -86. Native. Irish 32. 

Pellaea truncata Goodding. [P. longimucronata Hooker]. 
SPINY CLIFF- BRAKE. Evergreen perennial herb; fronds triangular - 
ovate, bipinnate. Rare among rocks. Native. D4187, DB4378. 

Pityrogramma triangularis (Kaulfuss) Maxon. GOLDBACK 
FERN. Evergreen perennial herb; fronds triangular to pentagonal, 
pinnate -pinnatifid, covered with a whitish wax beneath. Our 
plants belong to var. maxonii Weatherby. Apparently rare; not col- 
lected in 1985 -86. Native. Irish s.n. 

PINOPHYTA (Gymnosperms) 
EPHEDRACEAE (Ephedra Family) 

Ephedra fasciculata Nelson. MORMON TEA. Dioecious 
shrub to 1 m. tall with whorled branches; leaves reduced to mi- 
nute scales; male and female cones about 1 cm. long, borne in 
whorls. Rare to locally common. Native. Winter- spring. DB3843, 
DB3871, Irish s.n. 

MAGNOLIOPHYTA 
(Flowering Plants) 

MAGNOLIOPSIDA (Dicots) 
ACANTHACEAE (Acanthus Family) 

Carlowrightia arizonica A. Gray. Perennial herb to 50 cm. 
tall; corolla tubular, the limb pealike, white with maroon chevron 
on upper lip; seeds flat. Occasional, especially along washes. Na- 
tive. Spring. D4246. 

Justicia californica (Bentham) D. Gibson. [Beloperone 
californica Bentham]. CHUPAROSA. Shrub to 1 m. tall; stems pale; 
corolla red, tubular with two lips; seeds somewhat globose. Rare 
along wash (known from a single locality). Native. Winter- spring. 
B8750. 

AIZOACEAE (Fig -marigold Family) 
Trianthema portulacastrum Linnaeus. HORSE PURSLANE. 

Ephemeral herb; leaves and stems somewhat succulent; perianth 
pinkish. Rare to occasional in disturbed regions. Native. Summer - 
fall. DB4345, DB4349. 

AMARANTHACEAE (Amaranth Family) 
Amaranthus albus Linnaeus. TUMBLE PIGWEED. Ephemeral 

herb; leaves obovate; perianth scarious with narrow, lanceolate 
segments; fruits circumscissile. Locally occasional in washes. Na- 
tive. Fall- winter. D4404. 

Amaranthus fimbriatus (Torrey) Bentham. FRINGED 
AMARANTH. Leaves linear; perianth with obovate segments, the 
segments fringed. Our plants represent var. fimbriatus. Native. 
Occasional. Summer -fall. DB4351, Irish s.n. 

Amaranthus obcordatus (Gray) Standley. Leaves ovate to 
lance- ovate; perianth with obovate segments, the segments en- 
tire; fruits not circumscissile. Apparently rare; not collected in 
1985 -86. Native. Summer. Irish s.n. 

Amaranthus palmeri Watson. CARELESS WEED. Coarse 
ephemeral to 1 m. tall; leaves rhombic -ovate; inflorescence be- 
coming spiny with age; perianth with obovate segments. Occa- 
sional. Native. Summer -fall. DB4335. 

Tidestromia lanuginosa (Nuttall) Standley. WOOLLY TIDE - 
STROMIA. Ephemeral herb, often forming mats; stems and leaves 
usually whitish; flowers yellow. Occasional to common. Native. 
Summer -fall. DB4329. 

ASCLEPIADACEAE (Milkweed Family) 
Matelea parvifolia (Torrey) Woodson. [Gonolobus par - 

vifolius Torrey]. Perennial vine with milky sap; leaves cordate - 
sagittate; flowers solitary or paired, the corolla green to brown. 
Rare to occasional. Native. Spring and fall. DB3865, DB4381. 

Sarcostemma cynanchoides Decaisne. [Funastrum 
heterophyllum (Engelmann) Standley]. CLIMBING MILKWEED. Pe- 
rennial vine with milky sap; leaves lanceolate; flowers numerous 
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in umbels, the corolla purplish. Our plants belong to var. 
hartwegii (Vail) Shinners. Locally occasional in washes. Native. 
Winter- spring. DB4203. 

BORAGINACEAE (Borage Family) 
Amsinckia intermedia Fischer & Meyer. COAST FIDDLE - 

NECK. Bristly ephemeral herb; calyx with 5 distinct lobes; corolla 
orange. Occasional to common. Native. Winter- spring. DB38477 
DB3852, DB3884, Irish s.n. 

Amsinckia tessellata Gray. CHECKER FIDDLENECK. Calyx of 
mature flowers with 2 -4 lobes, the broader lobes 2 -3- toothed at 
apex; corolla yellow- orange. Occasional to common. Native. 
Winter- spring. DB3848. 

Cryptantha angustifolia (Torrey) Greene. NARROW- LEAVED 

CRYPTANTHA. Ephemeral herb; stems greenish; corolla white; 
nutlets 4 with one about twice as large as the others (heteromor- 
phic). Occasional. Native. Winter- spring. D3959, D4240, D4241, 
B8789. 

Cryptantha barbigera (Gray) Greene. BEARDED CRYP- 

TANTHA. Nutlets 4, homomorphic, dull, with unthickened mar- 
gins. Occasional to common. Native. Winter- spring. D4179, 
D4186, DB4205, DB4221, B8788, B8793, B8794, B8808. 

Cryptantha decipiens (Jones) Heller. GRAVEL CRYPTANTHA. 
Nutlets 1 or 2. Occasional. Native. Winter- spring. D4251, D4254, 
B8787, B8807. 

Cryptantha maritima Greene. Stems reddish; nutlets 1 or 2. 

Our plants belong to var. maritima. Occasional to common, often 
on desert pavement. Native. Winter- spring. D4180, DB4196, 
DB4211, DB4217, B8758, B8768, B8795, BD8864. 

Cryptantha muricata (Hooker & Arnott). Nutlets 4, 
homomorphic, usually glossy and with thickened margins. Ac- 
cording to Kearney et al. (1960) and Higgins (1979), our plants be- 
long to var. denticulata (Greene) Johnston. Occasional. Native. 
Winter- spring. D3967, DB4228. 

Cryptantha pterocarya (Torrey) Greene. WINGNUT CRYP- 

TANTHA. Nutlets 4, homomorphic, their margins winged. Our 
plants belong to var. cycloptera (Greene) Macbride as treated by 
Kearney et al. (1960) and Higgins (1979). Occasional to common. 
Native. Winter- spring. DB3889, D4183. 

Harpagonella palmeri Gray. Ephemeral herb; mature calyx 
very irregular, burlike; corolla white. According to Kearney et al. 
(1960), only var. arizonica Johnston occurs in Arizona. Occa- 
sional. Native. Winter- spring. DB3853, DB3907. 

Heliotropium curassavicum Linnaeus. SEASIDE HELIOT- 

ROPE. Glabrous, somewhat succulent perennial herb; corolla 
white with yellow and purplish markings in throat, plaited in bud. 
Represented by var. oculatum (Heller) Johnston in the South 
Mountains. Apparently rare, not collected in 1985 -86. Irish noted 
that the plants grew in wet ground. Native. Spring. Irish s.n. 

Pectocarya heterocarpa Johnston. HAIRY -LEAVED COMB 
BUR. Prostrate ephemeral herb; corolla white; nutlets dissimilar, 2 
with broad marginal teeth. Occasional. Native. Winter- spring. 
DB3835, DB4210. 

Pectocarya platycarpa Munz & Johnston. BROAD -NUTTED 
COMB BUR. Nutlets similar to one another, with a broad, car- 
tilaginous margin bearing triangular teeth. Occasional. Native. 
Winter- spring. DB3880, Irish s.n. 

Pectocarya recurvata Johnston. ARCH -NUTTED COMB BUR. 
Nutlets similar to one another, with a narrow margin dissected 
into bristlelike teeth. Occasional to common. Native. Winter - 
spring. DB3879, BD8863, Irish 24. 

Pectocarya setosa Gray. STIFF -STEMMED COMB BUR. Erect 
ephemeral herb; nutlets somewhat dissimilar, 3 with broad mar- 
gins, the margin and upper face with slender, hooked bristles. Ap- 
parently rare; not collected in 1985 -86. Native. Winter- spring. 
Darrow s.n. (ARIZ). 

Plagiobothrys arizonicus (Gray) Greene. BLOOD WEED. 
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Table 4. Edible plants of the South Mountains based on literature 
summaries of Hodgson (1982) and Felger (1980). 

Species Primary edible part(s) 

Ephedra fasciculata 
Justicia californica 
Trianthema portulacastrum 
Amaranthus fimbriatus 
Amaranthus obcordatus 
Amaranthus palmeri 
Matelea parvifolia 
Sarcostemma cynanchoides 
Carnegiea gigantea 
Echinocereus engelmannii 
Ferocactus acanthodes 
Mammillaria microcarpa 
Opuntia acanthocarpa 
Opuntia bigelovii 
Opuntia chlorotica 
Opuntia leptocaulis 
Opuntia phaeacantha 
Peniocereus greggii 
Atriplex canescens 
Atriplex elegans 
Atriplex polycarpa 
Chenopodium murale 
Monolepis nuttalliana 
Helianthus annuus 
Lactuca serriola 
Pectis papposa 
Sonchus oleraceus 
Dudleya pulverulenta 
Capsella bursa-pastoris 
Descurainia pinnata 
Lepidium lasiocarpum 
Thysanocarpus curvipes 
Cucurbita palmata 
Fouquieria splendens 
Erodium cicutarium 
Hyptis emoryi 
Salvia columbariae 
Acacia greggii 
Cercidium floridum 
Cercidium microphyllum 
Olneya tesota 
Parkinsonia aculeata 
Prosopis velutina 
Mentzelia albicaulis 
Camissonia claviformis 
Orobanche ludoviciana 
Plantago insularis 
Plantago patagonica 
Plantago rhodosperma 
Eriogonum inflatum 
Calandrinia ciliata 
Oligomeris linifolia 
Ziziphus obtusifolia 
Populus fremontii 
Mimulus guttatus 
Lycium andersonii 
Lycium berlandieri 
Lycium exsertum 
Lycium fremontii 
Celtis pallida 
Daucus pusillus 
Phoradendron californicum 
Sporobolus airoides 
Sporobolus cryptandrus 
Vulpia octoflora 
Dichelostemma pulchellum 

stem 
flower 
herbage 
herbage, seed 
herbage, seed 
herbage, seed 
fruit 
fruit 
fruit 
fruit 
stem pulp 
fruit 
bud, fruit 
bud 
stem 
fruit 
fruit, stem 
fruit 
herbage, seed 
herbage, seed 
herbage, seed 
leaf, seed 
herbage, seed, root 
fruit 
leaf 
flower 
herbage 
leaf 
seed, leaf 
seed 
herbage, seed 
seed 
seed 
flower, seed 
herbage 
seed 
seed 
fruit 
fruit 
fruit 
seed 
seed 
fruit 
seed 
herbage 
stem 
seed 
seed 
seed 
herbage, seed 
seed, herbage 
seed 
fruit 
inflorescence 
leaf 
fruit 
fruit 
fruit 
fruit 
fruit 
root 
fruit 
fruit 
fruit 
fruit 
corm 

Bristly ephemeral herb; leaves charged with a purplish dye; corolla 
white. Occasional. Native. Winter- spring. DB3842, DB3887. 

BURSERACEAE (Frankincense Family) 
Bursera microphylla Gray. ELEPHANT TREE. Tree to 4 m. 

tall; trunk(s) and branches dark reddish; leaves aromatic when 
crushed, pinnately compound; fruits 3- parted, somewhat leathery. 
Rare to occasional throughout the range, especially in washes and 



on slopes of southern exposures; attains the northeasternmost ex- 
tent of its range in the South Mountains. Native. Summer. D3963, 
Irish 20, Irish s.n. 

CACTACEAE (Cactus Family) 
Carnegiea gigantea (Engelmann) Britton & Rose. [Cereus 

giganteus Engelmann]. SAGUARO. Solitary, arborescent stem suc- 
culent to 5 m. tall; branches, when present, originating well above 
ground -level; tubercules coalescent into ribs; perianth whitish; 
fruits fleshy, maturing during the summer, splitting into 3 parts, 
exposing a conspicuous red lining and numerous black seeds. Oc- 
casional to common. Native. Spring. DB4303. 

Echinocereus engelmannii (Parry) Lemaire. ENGLEMANN 
HEDGEHOG. Clump- or mound -forming perennial stem succulent 
to 40 cm. tall; usually many times branched at ground -level; 
tubercules coalescent into ribs; perianth burgandy; fruits fleshy, 
red at maturity. Our plants appear to belong to var. acicularis Ben- 
son but the varieties of this species are not especially well defined. 
Occasional. Native. Spring. DB4222. 

Ferocactus acanthodes (Lemaire) Britton & Rose. [F. lecon- 
tei ( Engelmann) Britton & Rose]. COMPASS BARREL. Solitary, un- 
branched (except when injured) perennial stem succulent to 1.5 m. 
tall; tubercules coalescent into ribs; perianth yellow; fruit fleshy, 
yellow at maturity. Our plants represent var. lecontei (Engel - 
mann) Lindsay. Occasional to locally common. Native. Spring. 
DB4298. 

Mammillaria microcarpa Engelmann. FISH -HOOK PINCUSH- 
ION. Solitary or clumped perennial stem succulent to 15 cm. tall; 
tubercules distinct; corolla pink; fruits fleshy, red, elongate. Rare 
to occasional to locally common on slopes. Native. Spring. 
DB4223. 

Opuntia acanthocarpa Engelmann & Bigelow. BUCKHORN 
CHOLLA. Perennial stem succulent to 1.5 m. tall; stems jointed, 
cylindrical, 1.5 -2.5 cm. in diameter; perianth yellow to bronze; 
fruits dry at maturity, light brown. Our plants represent var. major 
(Engelmann & Bigelow) Benson. Occasional on slopes. Native. 
Spring. DB4232, DB4301. 

Opuntia bigelovii Engelmann. TEDDY BEAR CHOLLA. Peren- 
nial stem succulent to 1 m. tall; stems 4 -6 cm. in diameter; 
perianth green and red; fruits fleshy, yellowish. Occasional to lo- 
cally common on south -facing slopes. Native. Spring. DB4231. 

Opuntia chlorotica Engelmann & Bigelow. PANCAKE PEAR. 
Perennial stem -succulent to 1.5 m. tall from a distinct basal 
trunk; stems padlike with downward -pointing spines; perianth 
yellow, tinged with red; fruits fleshy, purplish. Rare to occasional 
on slopes of north -facing canyons. Native. Spring. B8873. 

Opuntia leptocaulis DeCandolle. DESERT CHRISTMAS CAC- 
TUS. Bushy, perennial stem succulent to 1 m. tall; stems 5 mm. or 
less in diameter; perianth greenish yellow to bronze; fruits fleshy, 
red. Rare to locally occasional. Native. Spring- summer. DB4266. 

Opuntia phaeacantha Engelmann. ENGELMANN PRICKLY 
PEAR. Perennial stem succulent to 1.5 m. tall, lacking a distinct 
trunk; stems padlike with spines spreading in various directions; 
perianth yellow- orange to bronze -orange; fruits fleshy, purplish. 
Both vars. discata (Griffiths) Benson & Walkington (with shorter, 
white or ashy gray spines) and flavospina Benson (with longer, yel- 
lowish spines) occur in the South Mountains. Rare to occasional. 
Native. Spring. DB4265, B8805. 

Peniocereus greggii (Engelmann) Britton & Rose. [ Cereus 
greggii Engelmann]. DESERT NIGHT -BLOOMING CEREUS. Perennial 
stem succulent to 5 dm. tall from a large, tuberlike taproot; stems 
slender, often branched above; perianth white; fruits red. Our 
plants are referable to var. transmontanus Engelmann. Rare along 
minor wash in creosote flats; only one plant seen. Native. Summer. 
B8853. 

CAMPANULACEAE (Bellflower Family) 
Nemacladus glanduliferus Jepson. THREAD PLANT. Deli- 

cate ephemeral herb to 15 cm. tall; leaves mostly in a basal rosette; 

corolla whitish with pink coloration at tips of lobes, 3 mm. or less 
in length. Represented in Arizona by var. orientalis McVaugh ac- 
cording to Kearney et al. (1960). Occasional. Native. Winter - 
spring. DB3911, DB4212, B8742. 

CARYOPHYLLACEAE (Pink Family) 
Silene antirrhina Linnaeus. SLEEPY CATCHFLY. Ephemeral 

herb to 25 cm. tall; leaves in a basal rosette and opposite along the 
sticky stems; corolla pink. Occasional to locally common. Native. 
Winter- spring. DB3901. 

CHENOPODIACEAE (Goosefoot Family) 
Atriplex canescens (Pursh) Nuttall. FOUR -WING SALTBUSH. 

Shrub to 1.5 m. tall; leaves 1.5 - 5.5 cm. long; flowers greenish, 
unisexual, the female ones enclosed in bracts; bracts surrounding 
fruit with a wing on each lateral face. Both vars. canescens (with 
wide leaves) and macilenta Jepson ( =A. linearis Watson, A. canes - 
cens subsp. linearis Hall & Clements), the Narrow -leaf Saltbush 
(with narrow, linear leaves), occur in the South Mountains. Rare 
to occasional. Native. Winter- spring. D3942, D4125, D4162. 

Atriplex elegans (Moquin -Tandon) D. Dietrich. WHITESCALE 
SALTBUSH. Ephemeral herb to 45 cm. tall; leaves 1 -1.5 cm. long; 
bracts finely and evenly toothed. Our plants belong to var. elegans. 
Occasional. Native. Summer -fall. DB4308, DB4350. 

Atriplex polycarpa (Torrey) Watson. DESERT SALTBUSH. 
Shrub to 80 cm. tall; leaves 1- 2 cm. long; bracts lacking wings on 
lateral faces. Rare to locally common. Native. Winter- spring. 
D3933, D4143, D4259. 

Chenopodium murale Linnaeus. NETTLELEAF GOOSEFOOT. 
Ephemeral herb; leaves broad, ovate to elliptic, dentate; flowers 
greenish, bisexual, the perianth 5- parted; fruits not enclosed in 
bracts; seeds roughened. Rare to occasional. Introduced from 
Europe. Winter- spring. D3932, D3956, D4178. 

Chenopodium pratericola Rydberg. [C. desiccatum A. Nel- 
son var. leptophylloides (Murray) Wahl]. NARROWLEAF 
GOOSEFOOT. Leaves narrow, linear or lanceolate, entire; seeds 
smooth. Occasional in disturbed places. Native. Spring. DB4296. 

Monolepis nuttalliana (Schultes) Greene. PATATA. Low 
ephemeral herb with several fleshy stems arising from the base; 
flowers bisexual, the perianth greenish, consisting of 1 segment; 
stamen 1. Apparently rare; not collected in 1985 -86. Native. 
Spring. Abrams 13062 (DS). 

Salsola iberica Sennen & Pau. [S. kali Linnaeus]. RUSSIAN 
THISTLE. Ephemeral herb to 50 cm. tall, becoming rigid and spiny; 
flowers becoming enlarged and winglike, whitish to pinkish in 
fruit. Occasional in disturbed places. Introduced from Eurasia. 
Fall. DB4389. 

Suaeda torreyana Watson. QUELITE SALADO. Shrub to 80 cm. 
tall; leaves fleshy; flowers greenish, not enlarged and winglike in 
fruit. Our plants belong to var. torreyana. Locally occasional. Na- 
tive. Winter- spring. D3935. 

COMPOSITAE (Sunflower Family) 
Ambrosia ambrosioides (Cavanilles) Payne. [$anseria am- 

brosioides Cavanilles]. CANYON RAGWEED. Aromatic perennial 
herb to 1 m. tall; young stems green; leaves simple, lanceolate, 5 - 
10 cm. long; flowering heads of pale -colored, disk -flowers only; 
fruit burlike. Occasional to common along major washes. Native. 
Winter- spring. D3929. 

Ambrosia deltoidea (Torrey) Payne. [Franseria deltoidea 
Torrey]. TRIANGLE -LEAF BURSAGE. Shrub to 40 cm. tall; young 
stems white; leaves ovate, 2 -3 cm. long. Occasional to common 
on rocky slopes. Native. Winter- spring. DB3894. 

Ambrosia dumosa (Gray) Payne. [Franseria dumosa Gray]. 
WHITE BURSAGE. Shrub to 40 cm. tall; leaves compound, rather 
finely dissected, 1.5 -2 cm. long. Occasional to locally common. 
Native. Winter- spring. DB3895. 

Ambrosia sp. Shrub to 1.5 m. tall; leaves pinnatifid to ternate- 
pinnatifid, 2 -15 cm. long. This plant does not conform to any of 



Figure 5. Sandy wash flanked by Catclaw, Foothill Palo 
Verde, and Ironwood. 

the recognized species of the genus. It may represent a hybrid or an 
aberrant form. A single clone of this plant is known from Pima 
Canyon. Spring. D4367.5, BD8870, BD8874, B8871. 

Baccharis sarothroides Gray. DESERT BROOM. Broomlike 
shrub to 2.5 m. tall; ultimate branches strongly angled; leaves 
mostly absent during flowering period; flowering heads of yel- 
lowish white disk flowers only. Rare to common in washes. Na- 
tive. Fall. D4191, DB4390. 

Baileya multiradiata Harvey & Gray. DESERT MARIGOLD. 
Ephemeral to biennial woolly herb; stems leafy only at the base or 
below the middle; flowering heads large, borne on long stalks, con- 
sisting of yellow disk and ray flowers, the latter persistent and be- 
coming papery with age. Locally occasional. Native. Throughout 
the year. D4249, B8804. 

Bebbia juncea (Bentham) Greene. CHUCKWALLA'S DELIGHT. 
Intricately branched shrub to 1 m. tall with slender branches; 
leaves few, linear; flowering heads of yellow disk flowers only. 
Our plants belong to var. aspera Greene. Locally occasional, espe- 
ciallyalongwashes. Native. Winter -fall. D4242. 

Brickellia coulteri Gray. Shrub to 80 cm. tall; leaves small, 
0.5 -2 cm. long, ovate with 1 -3 prominent teeth near base; flow- 
ering heads with whitish disk flowers only. Rare to occasional in 
canyons, on rocky slopes, and along washes. Native. Winter - 
spring. DB4097, DB4270. 

Calycoseris wrightii Gray. WHITE TACK STEM. Ephemeral 
herb; upper portion of stem with conspicuous, tack -shaped glands; 
leaves dissected into narrow segments; flowering heads of white 
(with red spots on lower surface) ray flowers only. Rare to occa- 
sional. Native. Winter -spring. DB3912, D4160, DB4220, D4235, 

Irish s.n. 
Centaurea melitensis Linnaeus. MALTA STAR THISTLE. 

Ephemeral herb; upper leaves entire, lower leaves lobed; flowering 
heads of yellow disk flowers only, the heads surrounded by spiny 
bracts. Locally occasional to common in moist canyon bottoms. 
Introduced from Europe. Spring. B8817. 

Chaenactis carphoclinia Gray. PEBBLE PINCUSHION. 
Ephemeral herb; herbage scurfy but not woolly; leaves dissected 
into narrow segments; bracts surrounding flowering heads with 
long, narrow tips; flowering heads of whitish disk flowers only. 
Represented by var. carphoclinia in the South Mountains. Occa- 
sional to common, usually on desert pavement. Native. Winter - 
spring. DB4218, B8757. 

Chaenactis stevioides Hooker & Arnott. ESTEVE PINCUSH- 
ION. Herbage woolly near base of the plant; bracts surrounding 
flowering heads with abruptly narrowed tips. Our plants appear to 
represent var. stevioides. Locally occasional. Native. Winter - 
spring. D3965, DB4110, D4156, B8744. 

Conyza canadensis (Linnaeus) Cronquist. (Erigeron 
canadensis Linnaeus]. HORSEwEED. Ephemeral herb; herbage 
lacking glands; flowering heads of whitish disk flowers only. Ap- 
parently rare; not collected in 1985 -86. Native. Fall. Mittleman 57 
(DES). 

Conyza coulteri Gray. Herbage glandular. Rare to occasional. 
Native. Spring. B8812. 

Dimorphotheca sinuata DeCandolle. [not D. aurantiaca 
DeCandolle as listed in Lehr (1978) which is synonymous with 
Castalis tragus (Afton) Norl., a species not known from Arizona]. 
CAPE MARIGOLD. Ephemeral herb to 35 cm. tall; leaves shallowly 
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lobed; flowering heads up to 4 cm. in diameter, orangish with both 
disk and ray flowers. Rare in disturbed habitats. Introduced from 
South Africa. Winter- spring. B8860. 

Dyssodia porophylloides Gray. SAN FELIPE DYSSODIA. 
Aromatic perennial herb; leaves deeply dissected; disk flowers 
pale yellow with red tips, ray flowers yellow tinged with red. Oc- 
casional. Native. Winter- spring. DB4101, DB4284. 

Encelia farinosa Gray. BRITTLEBUSH. Shrub to 80 cm. tall; 
leaves very pale green to whitish, entire; disk and ray flowers yel- 
low. Our plants all appear to represent var. farinosa. An occasional 
form with very pale yellow corollas is rarely encountered. Com- 
mon throughout, especially on slopes. Native. Winter- spring. 
D3934. 

Erigeron lobatus Nelson. FLEABANE. Ephemeral to biennial 
herb; stems glandular; leaves lobed; rays pinkish or purplish, disk 
flowers yellow. Rare to occasional. Native. Spring. D3952, D4121, 
D4157, D4194, DB4261, DB4269. 

Erigeron oxyphyllus Greene. Perennial herb; stems eglan- 
dular; leaves entire. Occasional. Native. Spring. DB4096, D4159, 
DB4290. 

Eriophyllum lanosum (Gray) Gray. [Antheropeas lanosum 
(Gray) Rydberg]. WOOLLY FLEABANE. Low, woolly ephemeral herb; 
rays white, disk flowers yellow. Occasional to locally common. 
Native. Winter- spring. DB3860, D3945, Irish s.n. 

Filago arizonica Gray. ARIZONA FILAGO. Low, woolly ephem- 
eral herb; stems diffuse, slender; leaves few, narrow, entire; flow- 
ering heads inconspicuous, whitish, with disk flowers only. Occa- 
sional. Native. Winter- spring. D4176, B8749, B8791. 

Filago californica Nuttall. CALIFORNIA FILAGO. Stems erect, 
stout; leaves many. Rare to occasional. Native. Winter- spring. 
DB4098, D4115, D4138, D4175, DB4208, B8779. 

Gutierrezia sarothrae (Pursh) Britton & Rusby. SNAKE - 

WEED. Wispy perennial herb; stems somewhat sticky; leaves 
linear, less than 2 mm. wide, entire; flowering heads small, disk 
and ray flowers yellow. Rare. Native. Spring. B8772. 

Gymnosperma glutinosum (Sprengel) Lessing. [Selloa 
glutinosa Sprengel]. TATALENCHO. Stout, sticky shrub to 50 cm. 
tall; leaves linear, greater than 2 mm. wide, entire; flowering 
heads yellow with both disk and inconspicuous ray flowers. Loc- 
ally occasional. Native. Winter- spring. DB4230, D4399. 

Haplopappus acradenius (Greene) Blake. [Aplopappus ac- 
radenius (Greene) Blake; Isocoma acradenia (Greene) Greene]. 
Sticky shrub to 50 cm. tall; leaves narrow, widest above the mid- 
dle; flowering heads of yellow disk flowers only. Rare to occa- 
sional. Native. Summer -fall. D4153, DB4342, B8797. 

Helianthus annuus Linnaeus. COMMON SUNFLOWER. 
Coarse ephemeral herb to 1 m. tall; leaves petiolate, ovate, rough 
to the touch; flowering heads large with yellow rays and reddish 
disk flowers. Rare. Native. Summer. DB4310. 

Heterotheca psammophila Wagenknecht. [H. subaxillaris 
(Lamarck) Britton & Rusby]. CAMPHOR WEED. Coarse ephemeral 
herb to 1 m. tall; leaves clasping the stem; flowering heads 
medium -sized with yellow rays and disk flowers. Rare to locally 
common in disturbed habitats. Native. Fall. DB4368, DB4374. 

Hymenoclea salsola Torrey & Gray. [H. pentalepis Rydberg]. 
CHEESEBUSH. Aromatic, sticky shrub to 1 m. tall; new growth 
somewhat wispy or wiry; leaves or leaf segments somewhat nee - 
dlelike; flowering heads small, unisexual; fruiting heads with pa- 
pery wings. Our plants belong to var. pentalepis (Rydberg) Benson. 
Occasional to common in washes. Native. Spring. D3957, D4234. 

Lactuca serriola Linnaeus. PRICKLY LETTUCE. Ephemeral 
herb with milky sap; leaves clasping the stems, coarsely lobed and 
with spiny margins; flowering heads of yellowish rays only. Lo- 
cally occasional. Introduced from Europe. Spring. DB4312. 

Lasthenia californica DeCandolle ex Lindley. [Baeria 
chrysostoma Fischer & Meyer]. GOLDFIELDS. Low, slender ephem- 
eral herb; leaves opposite, linear; disk and ray flowers yellow. Lo- 

cally occasional. Native. Winter- spring. D3949, D4155. 
Machaeranthera arida Jackson & Johnston. [Psilactis coul- 

teri Gray]. Ephemeral herb; leaves coarsely lobed; flowering heads 
medium -sized with purplish rays and yellow disk flowers. Rare. 
Native. Winter- spring. D4188, DB4195. 

Machaeranthera asteroides (Torrey) Greene. [M. tephrodes 
(Gray) Greene]. Perennial herb; leaves entire to shallowly toothed; 
rays lavender, disk flowers yellowish. Our plants belong to var. 
asteroides. Rare along wash. Native. Spring. B8801. 

Microseris lindleyi (DeCandolle) Gray. [M. linearifolia (De- 
Candolle) Schultz Bip.]. SILVER PUFFS. Stemless ephemeral herb; 
leaves all basal, narrow; flowering heads solitary on long stalks, 
consisting of yellow rays only. Rare to occasional. Native. Winter - 
spring. DB4094, Irish 632, Irish s.n. 

Monoptilon bellioides (Gray) H. Hall. MOHAVE DESERT 

STAR. Dwarf ephemeral herb; rays white turning pinkish, disk 
flowers yellow. Occasional on desert pavement. Native. Winter - 
spring. D4256, B8755. 

Pectis papposa Harvey & Gray. CHINCHWEED. Aromatic, dif- 
fuse ephemeral herb; leaves opposite, glandular dotted; flowering 
heads small, with yellow disk and ray flowers. Our plants belong 
to var. papposa. Rare. Native. Fall. DB4360. 

Perityle emoryi Torrey. EMORY ROCK DAISY. Ephemeral herb 
to 40 cm. tall; leaves somewhat circular in outline, coarsely lobed 
and toothed; rays white, disk flowers yellow. Rare to common. 
Native. Winter- spring. DB3834. 

Porophyllum gracile Bentham. ODORA. Aromatic perennial 
herb; leaves narrow, with conspicuous glands embedded in the 
surfaces; flowering heads of disk flowers only, surrounded by 
purplish bracts, the corollas whitish with purple veins. Rare to oc- 
casional. Native. Throughout the year. DB4087, D4193. 

Senecio lemmonii Gray. LEMMON'S GROUNDSEL. Perennial 
herb; leaves lanceolate, shallowly to coarsely toothed, clasping 
the stems, with cottony hairs at the point of attachment; disk and 
ray flowers yellow. Rare to occasional. Native. Winter- spring. 
D4113, D4398, Irish 105, Irish 1060. 

Senecio mohavensis Gray. MOHAVE GROUNDSEL. Ephem- 
eral herb; lower leaves petiolate; flowering heads with yellow disk 
flowers only. Rare. Native. Winter- spring. DB4214. 

Sonchus oleraceus Linnaeus. ANNUAL SOW THISTLE. Coarse 
ephemeral herb with milky sap; leaves large, coarsely lobed, either 
clasping the stems or borne on a winged stalk that clasps the stem; 
flowering heads of rays only, these yellow. Rare to occasional in 
disturbed habitats. Introduced from Europe. Winter- spring. 
DB3920, DB4091. 

Stephanomeria pauciflora (Torrey) Nelson. DESERT STRAW. 
Perennial herb with milky sap; leaves narrow, toothed; flowering 
heads with pinkish to whitish rays only. Rare to common, usually 
in disturbed habitats. Native. Throughout the year. D3953, 
DB4289, DB4291. 

Stylocline micropoides Gray. DESERT NEST STRAW. Low, 
woolly ephemeral herb; leaves entire; flowering heads small with 
white (with reddish lobes) disk flowers only. Occasional. Native. 
Winter- spring. DB3856, DB3906, D4137, B8777, Irish 175. 

Trichoptilium incisum Gray. YELLOW HEAD. Low, woolly 
ephemeral herb; leaves toothed; heads medium -sized with light 
yellow disk flowers only. Rare to locally occasional. Native. 
Winter- spring. D4257, B8775. 

Trixis californica Kellogg. Shrub to 70 cm. tall; leaves lan- 
ceolate, entire; flowering heads yellow, the flowers all bilabiate. 
Occasional. Native. Winter- spring. D4168, Irish s.n. 

Verbesina encelioides (Cavanilles) Bentham & Hooker. 
COWPEN DAISY. Ephemeral herb; stems pallid; leaves ovate, 
toothed, the lower surface paler than the upper surface; flowering 
heads large, borne on long stalks, disk and ray flowers yellow. Our 
plants represent var. exauriculata Robinson & Greenman. Rare to 
locally common in disturbed habitats. Native. Spring. DB4297. 
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Viguiera deltoidea Gray. GOLDEN EYE. Shrub to 80 cm. tall; 
leaves ovate, toothed, the surfaces rough to the touch; heads large, 
disk and ray flowers yellow. Represented in Arizona by var. 
parishii (Greene) Vasey & Rose according to Kearney et al. (1960). 
Occasional. Native. Winter- spring. DB4089, D4181, Irish 1042. 

CRASSULACEAE (Stonecrop Family) 
Crassula erecta (Hooker & Arnott) Berger. [Tillaea erecta 

Hooker & Arnott]. PIGMY WEED. Somewhat succulent ephemeral 
herb, usually diminutive and soon turning red; flowers minute, 
reddish, borne in clusters in leaf axils. Occasional to common. Na- 
tive. Winter- spring. DB3873, D3941. 

Dudleya pulverulenta (Nuttall) Britton & Rose. [Echeveria 
pulverulenta Nuttall subsp. arizonica (Rose) Clokey; D. arizonica 
Rose]. Succulent perennial herb to 30 cm. tall from a basal rosette 
of leaves; leaves, inflorescence stalk, and bracts reddish; flowers 
orange. Our plants represent subsp. arizonica (Rose) Moran. Lo- 
cally occasional on rocky north -facing slopes. Native. Spring. 
DB4273. 

CROSSOSOMATACEAE (Crossosoma Family) 
Crossosoma bigelovii Watson. BIGELOW RAGGED ROCK 

FLOWER. Shrub to 1 m. tall; leaves alternate, elliptic, entire; flow- 
ers white, showy; fruits of 1 -5 distinct, crescent -shaped follicles 
to 15 mm. long. Represented in the South Mountains by var. 
bigelovii. Occasional to common on slopes. Native. Winter - 
spring. DB3866. 

CRUCIFERAE (Mustard Family) 
Arabis perennans Watson. ROCK CRESS. Perennial herb; 

larger leaves borne at the base or along the lower portion of the 
stem, petiolate, upper leaves reduced in size, clasping; corolla 
pink; fruits linear, up to 5 cm. long, lacking an apical beak. Occa- 
sional. Native. Spring. B8785. 

Brassica tournefortii Gouan. MUSTARD. Ephemeral herb; 
lower leaves pinnately dissected; corolla yellowish; fruits linear, 
up to 5 cm. long, with a conspicuous apical beak. Rare to occa- 
sional in disturbed habitats. Introduced from the Old World. 
Winter- spring. DB3923, D4405, B8746. 

Capsella bursa -pastoris (Linnaeus) Medicus. SHEPARDS 
PURSE. Ephemeral herb; leaves in basal rosette, petiolate, pin - 
nately dissected, leaves along stem clasping, toothed; corolla 
white to pink; fruits triangular, less than 1 cm. long. Rare. Intro- 
duced from Europe. Winter. B8861. 

Caulanthus lasiophyllus (Hooker & Arnott) Payson. 
[Thelypodium lasiophyllum (Hooker & Arnott) Greene]. Ephem- 
eral herb; leaves all similar, evenly distributed along the stem, 
petiolate, pinnately dissected with rounded lobes; corolla white; 
fruits linear, to 3 cm. long, apically beaked. All Arizona specimens 
were treated by Payson (1922) as var. utahensis (Rydberg) Payson. 
Locally occasional. Native. Winter- spring. DB3908. 

Descurainia pinnata (Walter) Britton. YELLOW TANSY MUS- 

TARD. Ephemeral herb; leaves rather finely dissected; corolla 
cream to white; fruits long -stalked (the stalks spreading horizon- 
tally), elliptical to crescent -shaped, less than 1 cm. long. The 
numerous subspecies and varieties described in this species are 
not easily identifiable. Two rather distinctive forms occur in the 
South Mountains, one with eglandular stems and the other with 
glandular stems. Both appear to belong to var. osmiarum (Coc- 
kerell) Shinners ( =D. pinnata subsp. halictorum (Cockerell) 
Detling). Detling (1939) cited a collection from the Salt River 
Mountains (Gillespie 8783) as subsp. glabra (Wooton & Standley) 
Detling, and, indeed, included most collections from the vicinity 
of Phoenix in this subspecies. Examination of this collection at DS 
reveals it to have sparsely glandular inflorescence axes in direct 
contrast to Detling's description of subsp. glabra. Most of the 
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other collections at CAS and DS from the vicinity of Phoenix that 
were treated by Detling as subsp. glabra also have glands on the 
inflorescence axes. Rare to common. Native. Winter- spring. 
DB3890, DB3893, D3939, DB4093, D4149, D4253, B8781. 

Draba cuneifolia Nuttall. WHITLOW GRASS. Ephemeral herb; 
leaves all or mostly in a basal rosette, entire to coarsely toothed; 
corolla whitish; fruits stalked (the stalks ascending), elliptical, 
less than 1 cm. long. Our plants appear to belong to var. integ- 
rifolia Watson. Occasional. Native. Winter- spring. DB3891, 
D3940, D4133. 

Lepidium lasiocarpum Nuttall. SAND PEPPERGRASS. Ephem- 
eral herb; leaves all similar, evenly distributed along stems, petiol- 
ate, coarsely lobed or toothed; corolla whitish; fruits stalked, flat, 
circular in outline, less than 5 mm. in diameter. Our plants are re- 
ferable to var. lasiocarpum. Rare to locally common. Native. 
Winter- spring. DB3919, DB4089, B8783. 

Lesquerella gordonii (Gray) Watson. GORDON BLADDER - 

POD. Ephemeral herb; leafy throughout with leaves petiolate, nar- 
row, entire to shallowly toothed; corolla yellow; fruits globose, up 
to 5 mm. in diameter, borne on s- shaped stalks. Occasional. Na- 
tive. Winter- spring. DB3892, DB4076. 

Sisymbrium irio Linnaeus. LONDON ROCKET. Ephemeral 
herb; leaves pinnately dissected; corolla yellow; fruits linear, up to 
5 cm. long, lacking an apical beak. Rare to locally common in dis- 
turbed habitats. Introduced from Europe. Winter- spring. DB3840. 

Thysanocarpus curvipes Hooker. [T. amplectens Greene]. 
FRINGE POD. Ephemeral herb; all leaves clasping, entire to shal- 
lowly toothed; corolla white; fruits flat, circular in outline, less 
than 1 cm. in diameter, 1- seeded, the margin conspicuously 
fringed. Our plants are referable to var. elegans (Fischer & Meyer) 
Robinson in Gray. Occasional. Native. Winter- spring. DB3864, 
DB3909, Irish s.n. 

CUCURBITACEAE (Cucumber Family) 
Cucurbita pahnata Watson. COYOTE MELON. Perennial herb 

with trailing stems; leaves deeply 3 - 5- lobed; corolla yellow; 
fruits globose, 4 -5 cm. in diameter, greenish with whitish bands. 
Rare (only one plant seen) in wash. Native. Fall. DB4366. 

CUSCUTACEAE (Dodder Family) 
Cuscuta tuberculata T. Brandegee. DODDER. Leafless and 

rootless, parasitic ephemeral herb with yellow, twining or trailing 
stems; flowers whitish. Locally common on Boerhavia and 
Amaranthus. Native. Fall. DB4341. 

EUPHORBIACEAE (Spurge Family) 
Argythamnia lanceolata (Bentham) Mueller Arg. [Ditaxis 

lanceolata (Bentham) Pax & Hoffmann]. LANCE -LEAVED DITAxIS. 
Perennial herb to 50 cm. tall; leaves lanceolate, gradually nar- 
rowed to the tip; corolla cream. Rare to occasional. Native. 
Winter- spring and fall. DB3854, DB4377. 

Argythamnia neomexicana Mueller Arg. [Ditaxis neo- 
mexicana (Mueller Arg.) Heller]. Perennial herb to 20 cm. tall; 
leaves ovate to elliptic, rounded or abruptly narrowed at the tip. 
Rare to occasional. Native. Winter- spring and fall. DB3910, 
DB4346, DB4373. 

Bernardia incana Morton. Dioecious shrub to 1.5 m. tall; 
leaves elliptic, less than 2 cm. long, the margin conspicuously cre- 
nate; flowers inconspicuous. Rare to locally occasional. Native. 
Spring. D4184, DB4288. 

Euphorbia abramsiana Wheeler. [Chamaesyce abramsiana 
(Wheeler) Burch]. RATTLESNAKE WEED. Prostrate ephemeral herb; 
leaves opposite, asymmetric at base, less than 1 cm. long; flowers 
reduced, borne in cuplike involucres with marginal, nectar - 
bearing glands, the glands with minute, whitish, petallike appen- 
dages; fruits 3- parted, glabrous. Occasional. Native. Summer -fall. 
DB4327, DB4354. 



Euphorbia eriantha Bentham. DESERT POINSETTIA. Erect 
perennial herb to 50 cm. tall; leaves narrowly linear, 2 -5 cm. 
long, the base symmetrical, at least the lower ones alternate. Rare 
to occasional. Native. Winter- spring and fall. DB3829. 

Euphorbia hyssopifolia Linnaeus. [Chamaesyce hys- 
sopifolia (Linnaeus) Small]. HYSSOP SPURGE. Suberect ephemeral 
herb; leaves mostly 1- 2 cm. long. Occasional. Native. Fall. 
DB4332. 

Euphorbia micromera Boissier ex Engelmann. [Chamaesyce 
micromera (Boissier ex Engelmann) Wooton & Standley]. SONO- 
RAN SAND MAT. Leaves less than 5 mm. long; glands lacking petal- 
like appendages. Occasional. Native. Fall. DB4362. 

Euphorbia polycarpa Bentham. [Chamaesyce polycarpa 
(Bentham) Millspaugh]. SMALL -SEEDED SAND MAT. Prostrate to 
suberect perennial herb. Occasional to locally common. Native. 
Throughout the year. DB3855, DB4102, DB4299, DB4307, 
DB4326, DB4328, DB4356, DB4387, DB4388, DB4392. 

Euphorbia revoluta Engelmann. [Chamaesyce revoluta (En- 
gelmann) Small]. Erect ephemeral herb; leaves linear, symmetric 
at base. Occasional. Native. Fall. DB4388. 

Euphorbia setiloba Engelmann. [Chamaesyce setiloba (En- 
gelmann) Millspaugh ex Parish]. BRISTLE -LOBED SAND MAT. Petal- 
like appendages deeply dissected. Occasional. Native. Fall. 
DB4352. 

FOUQUIERIACEAE (Ocotillo Family) 
Fouquieria splendens Engelmann. OCOTILLO. Shrub to 5 m. 

tall with several, unbranched, whiplike, spiny stems; leaves 
drought- deciduous; corolla red, tubular, borne in dense, terminal 
sprays; fruit a dry, brown capsule. Occasional to common. Native. 
Winter- spring. D4280. 

GENTIANACEAE (Gentian Family) 
Centaurium calycosum (Buckley) Fernald. BUCKLEY'S CEN- 

TAURY. Ephemeral herb with basal rosette of leaves; flowers some- 
what phloxlike, pink with a yellow center. Collections from the 
South Mountains were annotated by C. R. Broome as var. 
arizonicum (Gray) Tidestrom. Locally occasional in washes. Na- 
tive. Spring. DB4198, Irish 401, Irish 1233. 

GERANIACEAE (Geranium Family) 
Erodium cicutarium (Linnaeus) L'Heritier. FILAREE. Ephem- 

eral herb; leaves compound, finely pinnately dissected, longer 
than wide, borne in a basal rosette; corolla pinkish, less than 1 cm. 
in diameter; fruit spindle- shaped. Occasional to locally common. 
Introduced from Europe. Winter- spring. DB3886. 

Erodium texanum Gray. Leaves simple, palmately lobed, 
nearly as wide as long; corolla about 1 -1.5 cm. in diameter. Occa- 
sional. Native. Winter- spring. D3926, D3950. 

HYDROPHYLLACEAE (Waterleaf Family) 
Eucrypta chrysanthemifolia (Bentham) Greene. TORREY 

EUCRYPTA. Delicate ephemeral herb; leaves bipinnatifid; corolla 
campanulate, bluish, less than 5 mm. in diameter. Arizona plants 
belong to var. bipinnatifida (Torrey) Constance according to 
Kearney et al. (1960). Occasional to locally common. Native. 
Winter- spring. DB3870, DB3902, D4135, DB4224, Irish 334. 

Eucrypta micrantha (Torrey) Heller. SMALL -FLOWERED EU- 

CRYPTA. Leaves simply pinnatifid. Apparently rare; not collected 
in 1985 -86. Native. Winter- spring. Gillespie 8781 (DS). 

Nama demissum Gray. PURPLE MAT. Ephemeral herb; herb- 
age with soft hairs; leaves borne in a basal rosette and clustered at 
ends of the branches, entire; corolla purplish. Apparently rare; not 
collected in 1985 -86. Native. Spring. Irish 252. 

Nama hispidum Gray. Herbage with stiff hairs; leaves well - 
distributed along the stems; corolla pink -purple. Our plants are re- 
ferable to var. spathulatum (Torrey) C. Hitchcock. Apparently 
rare; not collected in 1985 -86. Native. Spring. Irish 667. 

Phacelia ambigua Jones. NOTCH -LEAVED PHACELIA. [P. cre- 

nulata Torrey var. ambigua (Jones) Macbride]. Malodorous, viscid 
ephemeral herb; leaves deeply lobed or divided; corolla blue - 
purple; seeds excavated on 1 side. Rare to occasional. Native. 
Winter- spring. DB3862, DB3897, DB4216, B8751, B8763, BD8862. 

Phacelia distans Bentham. WILD HELIOTROPE. Ephemeral 
herb lacking a strong scent; corolla blue; seeds not excavated on 1 

side. According to Kearney et al. (1960), all Arizona specimens are 
referable to var. australis Brand. Occasional to locally common. 
Native. Winter- spring. DB3859, DB3898, D4189. 

Pholistoma auritum (Lindley) Lilja. Ephemeral herb with 
weak, clambering stems that are rough to the touch; leaves deeply 
lobed or divided; corolla bluish, rotate, 8 -14 mm. in diameter. 
Arizona plants are referable to var. arizonicum (Jones) Constance 
according to Kearney et al. (1960). Occasional to locally common. 
Native. Winter- spring. DB3878. 

KRAMERIACEAE (Krameria Family) 
Krameria grayi Rose & Painter. WHITE RATANY. Grayish, 

thorny shrub to 40 cm. tall; flowers purplish; fruits globose, 
densely soft -hairy and with scattered, brownish prickles bearing 
apical barbs. Occasional to common. Native. Spring. D4278, 
B8800, Irish 530. 

LABIATAE (Mint Family) 
Hyptis emoryi Torrey. DESERT LAVENDER. Shrub to 2 m. tall; 

leaves opposite, shallowly toothed, the lower surface whitish and 
densely hairy; corolla strongly bilabiate, purplish. Occasional to 
locally common, especially along washes. Native. Throughout the 
year. D3960. 

Salazaria mexicana Torrey. BLADDER SAGE. Shrub to 1 m. 
tall; calyx enlarged and bladderlike at maturity; corolla blue - 
purple and greenish. Rare; known from a single locality in a cany- 
on bottom on the north side of the range. Native. Spring. B8872. 

Salvia columbariae Bentham. CHIA. Aromatic ephemeral 
herb to 20 cm. tall; stems square; flowers borne in hemispheric 
clusters; corolla purplish -blue. Occasional in sandy washes. Na- 
tive. Spring. DB4079. 

LEGUMINOSAE (Pea Family) 
Acacia greggii Gray. CATCLAW. Shrub to 2 m. tall; branches 

with stout, curved spines; leaves bipinnate; flowers in spikes, 
cream -yellow; stamens more than 10. Our plants represent var. 
arizonica Isley. Occasional along washes. Native. Spring. D4190, 
DB4287. 

Astragalus nuttallianus DeCandolle. NUTTALL LOCO- 
WEED. Ephemeral herb; leaves odd -pinnate, the leaflets more than 
3; corolla pealike, bluish. Our specimens about equally resemble 
specimens annotated by Barneby as var. imperfectus (Rydberg) 
Barneby and var. austrinus (Small) Barneby. Rare to occasional. 
Native. Winter- spring. DB3883, DB3905, D4147, Irish 158. 

Cercidium floridum Bentham. BLUE PALO VERDE. Tree to 5 

m. tall; young bark smooth, green; stems spiny but branches not 
thorny at tip; leaves bipinnate, the ultimate leaflets 4 -7 mm. 
long; corolla bright yellow; legumes and seeds flattened. Rare on 
slopes; locally common in washes on south side of range. Native. 
Spring. DB4292. 

Cercidium microphyllum (Torrey) Rose & Johnston. 
FOOTHILL PALO VERDE. Branches thorny at tip; ultimate leaflets 
usually much less than 4 mm. long; corolla pale yellow; legumes 
turgid and constricted between the globose seeds. Occasional to 
common on slopes and along washes. Native. Spring. D4279, 
D4282, DB4367, Irish 715. 

Dalea mollis Bentham. SILK DALEA. Short- lived, aromatic 
perennial herb; herbage covered with small, dark, punctate glands; 
leaves odd -pinnate; calyx with conspicuous, soft, silvery hairs; 
corolla pealike, pinkish purple and white. Rare to common on 
slopes and in disturbed habitats. Native. Spring and fall. DB4215, 
DB4347, D4402, B8740, B8761. 

Lotus humistratus Greene. HILL LOCUST. Prostrate ephem- 
eral herb; herbage with copious, soft, spreading hairs; leaflets 3 - 



Figure 6. South -facing slopes of Gila Range with plants of 
diminutive stature, including Creosotebush, Brittlebush, 
Burrobush, Teddy Bear Cholla, Compass Barrel, and 
Ocotillo. 

5, elliptic to broadly obovate; calyx teeth much longer than the 
tube; corolla pealike, yellow, less than 6 mm. long. Rare. Native. 
Spring. B8813. 

Lotus rigidus (Bentham) Greene. DESERT ROCK PEA. Erect 
perennial herb to 50 cm. tall; herbage with scattered, stiff, appres- 
sed hairs; leaflets narrowly obovate; calyx teeth shorter than the 
tube; corolla yellow (with some red or purple in age), more than 10 
mm. long. Rare to occasional. Native. Winter- spring. DB3872, 
D4158, Irish 575. 

Lotus salsuginosus Greene. Herbage with scattered, stiff, 
appressed hairs or nearly glabrous; leaflets broadly obovate; calyx 
teeth equalling or longer than the tube. According to Kearney et al. 
(1960), all Arizona specimens belong to var. brevivexillus Ottley. 
Occasional to locally common. Native. Winter- spring. D3938, 
DB3896, DB3857, Irish s.n. 

Lotus tomentellus Greene. [L. strigosus var. tomentellus 
(Greene) Isley]. HAIRY LOTUS. Herbage with scattered, stiff, some- 
what appressed hairs; leaflets somewhat succulent, narrowly obo- 
vate; calyx teeth shorter than the tube. Occasional. Native. 
Winter- spring. DB3896.5, DB4075. 

Lupinus arizonicus Watson. ARIZONA LUPINE. Ephemeral 
herb; leaves palmately compound with more than 3 leaflets, the 
leaflets broad, greater than 4 mm. wide; corolla pealike, pinkish 
purple. Our plants are referable to subsp. arizonicus. Rare to occa- 
sional. Native. Winter- spring. DB3913, D3955, D3966. 

Lupinus sparsiflorus Bentham. Leaflets narrow, less than 
3 mm. wide; corolla blue. Our plants have been treated as subsp. 
mohavensis Dziekanowski & Dunn. Occasional to common. 

Native. Winter- spring. DB3858, Irish 156. 
Marina parryi (Torrey & Gray) Bameby. [Dalea parryi Torrey 

& Gray]. PARRY DALEA. Perennial herb; herbage covered with 
small, dark, punctate glands, the young stems whitish; corolla 
pealike, purplish. Rare. Native. Spring. D4172. 

Melilotus indicus (Linnaeus) Allioni. ANNUAL YELLOW 

SWEET CLOVER. Ephemeral herb; leaves trifoliate, the leaflets 
toothed; corolla pealike, yellowish; legumes globose. Rare along 
wash. Introduced from Eurasia. Spring. D4276. 

Olneya tesota Gray. IRONWOOD. Tree to 5 m. tall; branches 
spiny; leaves pinnate with 8 - 24 leaflets; corolla pealike, pinkish 
purple. Occasional to locally common along washes. Native. 
Spring. D4293. 

Parkinsonia aculeata Linnaeus. MEXICAN PALO VERDE. Tree 
to 4 m. tall; branches green, spiny, the spines in clusters of 3; 
leaves bipinnate, the primary leaflets greater than 10 cm. long; 
corolla yellow. Locally common in washes where naturalized. Na- 
tive to the Sonoran Desert but not in the vicinity of the South 
Mountains. Fall. DB4363, B8803. 

Prosopis velutina Wooton. [P. juliflora (Swartz) DeCandolle 
var. velutina (Wooton) Sargent]. VELVET MESQUITE. Tree to 3 m. 
tall; branches usually with straight spines; leaves bipinnate; 
inflorescence of long, fingerlike spikes; flowers cream; stamens 
10. Rare to occasional along washes. Native. Spring. DB4271, 
DB4277, DB4364. 

Senna covesii (Gray) Irwin & Barneby. [Cassia covesii Gray]. 
Perennial herb; leaves even -pinnate with leaflets in 2 or 3 pairs; 
corolla yellow. Rare to occasional. Native. Spring and fall. 
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DB4199, DB4343, Irish 88. 
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LOASACEAE (Loasa Family) 
Mentzelia affins Greene. YELLOW COMET. Ephemeral herb; 

herbage rough -hairy; stems brittle, whitish; corolla yellow, the 
lobes less than 5 mm. long; ovary inferior; seeds grooved on an- 
gles. Rare to occasional. Native. Winter- spring. DB3837, D4236, 
B8790. 

Mentzelia albicaulis Douglas. SMALL -FLOWERED BLAZING 
STAR. Seeds not grooved on angles or grooved on only 1 angle. Oc- 
casional. Native. Spring. D4131. 

Mentzelia involucrata Watson. Flowers subtended by large, 
deeply divided bracts; corolla pale yellow, the lobes 15 mm or 
more long. Rare. Native. Spring. B8776, Irish s.n. 

MALPIGHIACEAE (Barbados Cherry Family) 
Janusia gracilis Gray. Perennial vine; leaves linear -lanceolate; 

corolla yellow; fruits red, each carpel with a conspicuous dorsal 
wing. Occasional to common. Native. Spring and fall. D4134, 
DB4375, Irish 588. 

MALVACEAE (Mallow Family) 
Abutilon abutiloides (Jacquin) Garcke ex Britton & Wilson. 

[A. californicum Bentham]. Shrub to 1 m. tall; leaves alternate, 
simple, palmately veined, velvety; calyx equalling or surpassing 
the mature carpels; corolla yellowish orange; carpels more than 5. 
Rare. Native. Fall- winter. DB4344, DB4393. 

Abutilon incanum (Link) Sweet. INDIAN MALLOW. Calyx 
shorter than the mature carpels; corolla pinkish; carpels 5 or 
fewer. Our plants would be identified as A. pringlei Hochreutiner 
(= A. incanum subsp. pringlei (Hochr.) Felger & Lowe) following 
Kearney et al. (1960). This species is included in A. incanum by 
Fryxell (1983). Rare to occasional. Native. Fall. D4144, DB4379. 

Herissantia crispa (Linnaeus) Brizicky. [Gayoides crispum 
(Linnaeus) Small; Bogenhardia crispa (Linnaeus) Kearney]. Peren- 
nial herb; leaves like those of Abutilon; corolla orange; carpels 
greatly inflated at maturity with papery walls. Occasional, usually 
along washes. Native. Spring and fall. B8743. 

Hibiscus denudatus Bentham. ROCK HIBISCUS. Shrub to 
6 dm. tall; herbage yellow -green; corolla pinkish, with lobes 2 cm. 
or more long. Rare to occasional, particularly on south -facing 
slopes. Native. Winter- spring. B8764, BD8868. 

Horsfordia newberryi (Watson) Gray. YELLOW FELT PLANT. 

Shrub to 1 m. tall; herbage often yellow -green; corolla yellow, 
with lobes less than 1 cm. long. Rare to occasional. Native. Spring. 
DB4088. 

Malva parviflora Linnaeus. CHEESEWEED. Weedy ephemeral 
herb; leaves as wide as or wider than long, palmately veined; 
corolla white with lobes about 5 mm. long. Occasional in dis- 
turbed habitats. Introduced from the Old World. Winter- spring. 
DB3921. 

Sphaeralcea ambigua Gray. DESERT MALLOW. Perennial 
herb to 70 cm. tall; leaves about as long as wide; corolla pink - 
orange; fruits truncate- conical. Occasional to common. Native. 
Winter- spring. B8802. 

Sphaeralcea coulteri (Watson) Gray. COULTER GLOBE MAL- 

LOW. Ephemeral herb to 50 cm. tall; corolla orange. Rare to occa- 
sional. Native. Winter- spring. D3961.5, D4148. 

Sphaeralcea emoryi Torrey in Gray. EMORY GLOBE MALLOW. 
Leaves longer than wide; corolla grenadine; fruits hemispherical. 
Occasional. Native. Winter- spring. Meyer s.n. (ASU). Kearney 
(1935) noted that hybridization between S. ambigua and S. emoryi 
appears to occur frequently where their ranges overlap, especially 
in Pinal and Maricopa Counties. Although both species have been 
found in the South Mountains, most specimens of perennial 
Sphaeralcea collected there are intermediate in numerous fea- 
tures between these two species and likely represent hybrids (e.g. 
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D3961, D4140, B8802, B8806). 

NYCTAGINACEAE (Four O'Clock Family) 
Acleisanthes longiflora Gray. ANGEL TRUMPET. Perennial 

herb to 30 cm. tall; flowers nocturnal, the corolla white, with a 

slender tube 10 -15 cm. long. Rare to locally occasional. Native. 
Spring and fall. DB4105, D4173, DB4300, DB4353. 

Allionia incarnata Linnaeus. TRAILING FOUR O'CLOCK. Pros- 
trate, viscid perennial herb; flowers borne in groups of 3 on a stalk; 
perianth pinkish purple. Rare to occasional. Native. Throughout 
the year. D4167, D4281, D4400, B8778. 

Boerhavia coulteri (Hooker f.) Watson. COULTER SPIDER - 

LING. Ephemeral herb; inflorescence of panicles of elongate 
racemes; perianth pinkish. Locally common. Native. Fall. 
DB4371. 

Boerhavia diffusa Linnaeus. [B. coccinea Miller]. RED 

SPIDERLING. Prostrate, viscid, perennial herb; perianth red. Our 
plants are referable to var. diffusa. Rare or locally occasional in 
disturbed habitats. Native. Fall. DB4286, DB4340, B8798. 

Boerhavia erecta Linnaeus. Inflorescence cymose with the 
ultimate divisions subumbellate to subracemose, the pedicels of 
unequal lengths. Occasional. Native. Fall. DB4338.5, DB4386. 

Boerhavia intermedia Jones. FIVE -WINGED RINGSTEM. In- 
florescence cymose with the ultimate divisions umbellate, the 
pedicels of equal lengths. Occasional to locally common. Native. 
Fall. DB4334, DB4337.5, DB4338, DB4355, DB4359, Irish 128, 
Irish s.n. 

Mirabilis bigelovii Gray. Viscid, weak -stemmed perennial 
herb; flowers solitary in calyxlike involucre; perianth cream or 
pinkish, 10 -15 mm. long. Our plants are referable to var. 
bigelovii. Occasional to locally common. Native. Winter- spring. 
DB3830, D4117, D4294. 

OLEACEAE (Olive Family) 
Forestiera shrevei Standley. [Listed as but apparently differ- 

ing from F. phillyreoides (Bentham) Torrey in Kearney et al. 
(1960)]. Shrub to 2 m. tall; leaves opposite or fascicled at ends of 
branchlets; flowers inconspicuous, appearing before the leaves; 
fruits of small, purplish black drupes. Rare along washes. Native. 
Winter- spring. DB4202, B8782. 

Menodora scabra Gray. Perennial herb to 60 cm. tall; leaves 
mostly alternate; corollas yellow; fruits 2- lobed. Our plants appar- 
ently belong to var. scabra but the varieties are not especially dis- 
tinctive. Rare to occasional. Native. Spring. D4248, DB4274, Irish 
85, Irish 622. 

ONAGRACEAE (Evening Primrose Family) 
Camissonia californca (Nuttall ex Torrey & Gray) Raven. 

[Oenothera leptocarpa Greene]. Ephemeral herb; hypanthium less 
than 1 mm. long; corolla yellow; stigma globose; fruits sessile, 
linear, downward -pointing at maturity. Rare to locally common. 
Native. Winter- spring. DB3863, DB3903, DB4108, D4164, B8786, 
BD8866. 

Camissonia chamaenerioides (Gray) Raven. [ Oenothera 
chamaenerioides Gray]. LONG -CAPSULED PRIMROSE. Hypan- 
thium 2 -3 mm. long; corolla yellow or white; fruits spreading 
but not downward -pointing. Occasional. Native. Winter -spring. 
DB3833, DB4206. 

Camissonia claviformis (Torrey & Fremont) Raven. 
[ Oenothera clavaeformis Torrey & Fremont]. BROWN -EYED PRIM- 
ROSE. Hypanthium 4 -5 mm. long; corolla white turning pinkish; 
fruits borne on long stalks, erect to spreading. Our plants represent 
subsp. peeblesii (Munz) Raven (with stems, leaves, and often in- 
florescences glandular), subsp. aurantiaca (Watson) Raven (with 
stems and leaves rarely and inflorescences never glandular), and 
intermediates between these subspecies. Occasional along 
washes. Native. Spring. D3968, DB4077, B8754. 
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Oenothera primaveris Gray. LARGE YELLOW DESERT PRIM- 

ROSE. Acaulescent, ephemeral herb; corolla yellow; stigma with 
4 linear lobes; fruits borne at base of leaves, tapered to the apex. 
Rare to occasional. Native. Spring. DB4226, B8747, B8767. 

OROBANCHACEAE (Broom -rape Family) 
Orobanche ludoviciana Nuttall. [O. cooperi (Gray) Heller; 

O. multiflora Nuttall var. arenosa (Suksdorf) Munz]. Annual root - 
parasite lacking chlorophyll; stems fleshy; leaves reduced to 
scales; corolla tubular, purplish. Plants from the South Mountains 
are referable to var. cooperi (Gray) Beck (with acute corolla lobes) 
and var. arenosa (Suksdorf) Cronquist (with rounded corolla 
lobes). Rare to locally occasional along washes. Native. Spring. 
D3944, DB4107. 

PAPAVERACEAE (Poppy Family) 
Eschscholzia californica Chamisso. [E. mexicana Greene]. 

CALIFORNIA POPPY. Ephemeral herb; leaves ternately dissected; 
flowers solitary on long stalks; corolla yellowish orange; fruits 
narrow, elongate. Our plants represent subsp. mexicana (Greene) 
C. Clark. Occasional to locally common, often covering large re- 
gions in the spring with its showy flowers. Native. Winter- spring. 
DB3914, B8752, B8856, B8858, BD8864, Irish 402, Irish s.n. 

PLANTAGINACEAE (Plantain Family) 
Plantago insularis Eastwood. WOOLLY PLANTAIN. Ephem- 

eral herb; leaves basal; flowers borne in dense, bracteate spikes on 
long, naked stalks; bracts ovate to elliptic, 2 -3 mm wide, shorter 
than the calyx; corolla scarious, the lobes spreading to reflexed. 
Occasional to common. Native. Winter- spring. DB3861, D3947, 
DB4197, Irish 830, Irish 831. 

Plantago patagonica Jacquin. [P. purshii Roemer & 
Schultes]. PURSH PLANTAIN. Bracts lanceolate, 1 - 1.5 mm wide, 
at least the lower ones longer than the calyx. Plants from the 
South Mountains include both short- and long -bracted forms; the 
latter have been treated as var. spinulosa (Decaisne) Gray. Occa- 
sional. Native. Winter- spring. DB3869, D3946. 

Plantago rhodosperma Decaisne. RED -SEEDED PLANTAIN. 
Bracts ovate, 1 -1.3 mm wide; corolla lobes erect in fertile flow- 
ers, forming a beak over the capsule. Apparently rare; not col- 
lected in 1985 -86. Native. Spring. Irish 1239. 

POLEMONIACEAE (Phlox Family) 
Eriastrum diffusum (Gray) Mason. SPREADING ERIASTRUM. 

Low ephemeral herb; flowers in cobwebby clusters; corolla tubu- 
lar, blue at apex, 6 -10 mm. long, the lobes shorter than the tube; 
anthers 0.5 -1 mm. long. Occasional. Native. Winter- spring. 
DB4111, B8792, Irish s.n. 

Eriastrum eremicum (Jepson) Mason. DESERT ERIASTRUM. 
Corolla 13 -16 mm. long, the lobes about equal to the tube; an- 
thers 1- 2 mm. long. Rare to locally occasional. Native. Winter - 
spring. D4126, D4169, D4247. 

Gilia flavocincta Nelson. Ephemeral herb; herbage near base 
of plant with some cobwebby hairs; principal leaves sparsely cob- 
webby to nearly glabrous, pinnately dissected; flowers borne in 
open panicles; corolla bluish or pinkish. Our plants include both 
subsp. australis (with small flowers) and subsp. flavocincta (with 
large flowers). Occasional to locally common. Native. Winter - 
spring. DB3849, DB3888, DB3899, D3969, DB4104, D4130, 
D4171, DB4229, B8739. 

Gilia scopulorum Jones. ROCK CILIA. Herbage lacking cob- 
webby hairs; principal leaves conspicuously glandular -hairy, 
coarsely dissected; corolla white. Occasional. Native. Winter - 
spring. DB4207. 

Gilia stellata Heller. STAR CILIA. Herbage lacking cobwebby 
hairs; principal leaves coarsely and conspicuously hairy, not obvi- 
ously glandular, rather finely dissected; corolla white to cream. 
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Occasional. Native. Winter- spring. D3962, DB4080, D4170, 
B8741. 

Linanthus bigelovii (Gray) Greene. BIGELOW'S LINAN1 HUS. 

Ephemeral herb; leaves opposite; flowers axillary or borne in forks 
of stems; corolla vespertine, whitish above, pinkish near base, 
10 -15 mm. long, the lobes shorter than the well -developed tube. 
Occasional. Native. Winter- spring. DB3832, D4142. 

Linanthus demissus (Gray) Greene. MAT LINANTHUS. Dwarf 
herb; leaves mostly alternate; corolla diurnal, white, less than 
8 mm. long, the tube very short. Locally occasional. Native. 
Winter- spring. DB3916, D4124, Irish s.n. 

Linanthus dichotomus Bentham. EVENING SNOW. Corolla 
15 - 22 mm. long, the lobes equalling or longer than the tube. Oc- 
casional. Native. Winter- spring. DB3915, D3949A, DB4082, 
D4132, Irish s.n. 

POLYMONACEAE (Buckwheat Family) 
Chorizanthe brevicornu Torrey. BRITTLE SPINE FLOWER. 

Ephemeral herb; mature stems very brittle; leaves narrow, up to 
2 mm. wide; involucre subtending a single flower, 6- toothed, the 
teeth strongly hooked at apex. Rare to occasional. Native. Winter - 
spring. DB3900, DB4083. 

Chorizanthe rigida (Torrey) Torrey & Gray. RIGID SPINY 
HERB. Persisting after death as blackened, spiny plants; leaves 
broad, greater than 2 mm. wide; involucre 3- toothed, the teeth 
straight. Occasional to common, usually on desert pavement. Na- 
tive. Winter- spring. D4258, B8759. 

Eriogonum deflexum Torrey in Ives. SKELETON WEED. 
Ephemeral herb to 40 cm. tall from a basal rosette; young stems 
green to whitish, glabrous, basal leaves kidney- shaped, as wide or 
wider than long, green to whitish, sometimes lanate beneath; 
flowers several in a calyxlike involucre; perianth white to pinkish, 
glabrous. Our plants appear to represent var. turbinatum (Small) 
Reveal although the varieties seem somewhat tenuous. Occa- 
sional to common in disturbed habitats. Native. Winter- spring 
and fall. D4238, D4239, D4283, DB4112, DB4339. 

Eriogonum fasciculatum Bentham. CALIFORNIA BUCK- 
WHEAT. Shrub to 40 cm. tall; young stems green, strigose; leaves 
occurring throughout, often in fascicles; involucres in dense, 
headlike clusters at tips of branches or in branch axils; perianth 
white to pinkish, silky. Represented in Arizona by var. polifolium 
(Bentham in DeCandolle) Torrey & Gray according to Kearney et 
al. (1960). Occasional to locally common. Native. Spring. D4136, 
Irish 67. 

Eriogonum inflatum Torrey & Fremont. DESERT TRUMPET. 
Perennial herb to 65 cm. tall; stems usually inflated; young stems 
greenish, glaucous, glabrous; basal leaves longer than wide, 
greenish, hirsute beneath; perianth yellow, densely pubescent. 
Occasional. Native. Primarily winter -spring. D4139. 

Eriogonum thomasii Torrey. THOMAS ERIOGONUM. Deli- 
cate ephemeral herb to 15 cm. tall; stems wirelike, greenish to red- 
dish, glandular at base, glabrous above; basal leaves longer than 
wide, white -lanate beneath; perianth pinkish, sparsely pubescent 
near base. Occasional. Native. Spring. DB4084. 

Eriogonum tricopes Torrey in Emory. LITTLE TRUMPET. 
Ephemeral herb to 30 cm. tall; young stems green, glabrous; basal 
leaves mostly longer than wide, greenish, hirsute beneath; 
perianth yellow, densely pubescent. Occasional. Native. Spring. 
DB4074. 

Eriogonum wrightii Torrey. WRIGHT BUCKWHEAT. Shrub to 
50 cm. tall; young stems white -lanate; leaves occurring through- 
out; involucres in small clusters along branches; perianth pinkish 
to white, glabrous. Our plants represent var. wrightii. Occasional. 
Native. Winter. D4397. 

Pterostegia drymarioides Fischer & Meyer. Ephemeral 
herb; stems slender, weak, mostly prostrate; leaves opposite, usu- 
ally notched or lobed; flowers solitary in axils, reddish. Rare in 
rock crevices. Native. Spring. B8774. 



PORTULACACEAE (Purslane Family) 
Calandrinia ciliata (Ruiz & Pavon) DeCandolle. RED MAIDS. 

Ephemeral herb; stems and leaves somewhat fleshy; calyx of 2 per- 
sistent sepals; corolla whitish. Arizona plants belong to var. men - 
ziesii (Hooker) Macbride according to Kearney et al. (1960). Rare to 
occasional. Native. Spring. D3970, D4263. 

RANUNCULACEAE (Buttercup Family) 
Anemone tuberosa Rydberg. DESERT WINDFLOWER. Peren- 

nial herb from a tuberous root; leaves palmately divided; perianth 
whitish to pinkish; fruiting heads woolly. Rare. Native. Spring. 
B8784, Irish 58, Irish 61. 

Delphinium parishii Gray. [D. amabile Tidestrom subsp. 
apachense (Eastwood) Ewan]. DESERT LARKSPUR. Perennial herb; 
leaves palmately divided; flowers light blue, one calyx lobe with a 
conspicuous spur. Our plants represent subsp. parishii, the most 
xerophytic of the North American larkspurs. Occasional. Native. 
Spring. D4192, Irish 69, Irish 154, Irish s.n. 

RESEDACEAE (Mignonette Family) 
Oligomeris linifolia (Vahl) Macbride. LINEAR -LEAVED CAM - 

BESS. Ephemeral herb; leaves linear, entire; flowers small, in slen- 
der, terminal spikes, whitish, the 2 petals and 3 stamens borne on 
1 side. Rare to locally occasional on desert pavement and along 
washes. Native. Spring. D4152, B8756. 

RHAMNACEAE (Buckthorn Family) 
Ziziphus obtusifolia (Hooker ex Torrey & Gray) Gray. [ Con- 

dalia lycioides (Gray) Weberbauer var. canescens (Gray) Trelease]. 
GRAY THORN. Thorny shrub to 1.5 m. tall; stems gray -canescent; 
flowers minute; drupes dark blue. Our plants represent var. canes - 
cens (Gray) M. Johnston. Rare to occasional. Native. Winter - 
spring. D3936. 

RUBIACEAE (Madder Family) 
Galium stellatum Kellogg. DESERT BEDSTRAW. Dioecious 

shrub to 50 cm. tall; young growth rough to the touch; leaves 
mostly 4 per node; corolla greenish yellow; fruits densely hispid. 
According to Kearney et al. (1960) the species is represented in 
Arizona by var. eremicum Hilend & Howell. Rare to occasional. 
Native. Winter- spring. DB3850, DB3867, D4128. 

SALICACEAE (Willow Family) 
Populus fremontii Watson. FREMONT COTTONWOOD. Im- 

mature tree to 3.5 m. tall; leaves deltate with the margin crenate - 
dentate. Our plant is referable to subsp. fremontii. Rare in wash; 
only one plant seen. Native. D4163. 

SCROPHULARIACEAE (Figwort Family) 
Antirrhinum cyathiferum Bentham. Erect, viscid, ephem- 

eral herb; leaves alternate; corolla strongly bilabiate, purplish. 
Rare. Native. Winter- spring. DB4285, B8773. 

Antirrhinum filipes Gray. TWINING SNAPDRAGON. Mostly 
glabrous, ephemeral vine, climbing by tendrillike pedicels; corolla 
yellow. Rare along wash. Native. Spring. DB4204. 

Nlimulus guttatus DeCandolle. YELLOW MONKEY FLOWER. 
Ephemeral herb; leaves opposite, at least the lower ones petioled; 
calyx strongly bilabiate; corolla yellow with red spots. Rare to oc- 
casional near intermittent springs and seeps. Native. Spring. 
D3937, DB4081, D4145, D4151, Irish 639, Irish 640, Irish s.n. 

Orthocarpus purpurascens Bentham. MOHAVE OWL 
CLOVER. Ephemeral herb; leaves alternate, deeply lobed; inflores- 
cence dense, leafy -bracted; flowers and subtending bracts purplish 
pink. Our plants represent var. purpurascens (= O. purpurascens 
var. palmeri Gray in Kearney et al., 1960). Rare to occasional. Na- 
tive. Winter- spring. DB4272, B8760. 

Stemodia durantifolia (Linnaeus) Swartz. Perennial herb; 
leaves opposite to whorled (3 per node), sessile with a clasping base; 

corolla purplish. Apparently rare; not encountered in 1985 -86. 
Native. Spring and fall. Irish 976. 

SOLANACEAE (Nightshade Family) 
Lycium andersonii Gray. ANDERSON THORNBUSH. Shrub to 

1.5 m. tall; leaves up to 3 mm. wide; leaves and calyx glabrous to 
very sparsely glandular; corolla tubular, pinkish to purplish; ber- 
ries red. Represented in the South Mountains by var. deserticola 
(C. Hitchcock ex Munz) Jepson (with leaves 20 -35 mm. long), 
var. andersonii (with leaves 3 -16 mm. long and 5- parted corollas 
10- 14 mm. long), and var. wrightii Gray (with leaves 3 -16 mm. 
long and 4- parted corollas 5 -8 mm. long). Occasional, usually 
along washes. Native. Winter- spring. DB3917, D3951, D3954, 
DB4268, B8753. 

Lycium berlandieri Dunal. Mature stems usually purplish; 
leaves and calyx glabrous to very sparsely pubescent with eglandu- 
lar hairs; corolla white. Represented in Arizona by var. parvi- 
florum Terracciano according to Kearney et al. (1960). Occasional 
to locally common. Native. Fall. DB4324, DB4372, Irish s.n. 

Lycium exsertum Gray. Shrub to 1 m. tall; leaves 3 mm. or 
more wide; leaves and calyx densely glandular; flowers pendu- 
lous; filaments densely pubescent along lower half. Occasional, 
usually along washes. Native. Winter- spring. DB3831 

Lycium fremontii Gray. FREMONT THORNBUSH. Shrub to 
2 m. tall; leaves 3 mm. or more wide; leaves and calyx densely 
glandular; flowers not pendulous; filaments glabrous to sparsely 
pubescent along lower half. Occasional, usually along washes. Na- 
tive. Spring. D3931, D4141.5, D4260, DB4267, B8857. 

Nicotiana glauca Graham. TREE TOBACCO. Small tree to 
1.5 m. tall; herbage glabrous, glaucous; leaves alternate; corolla 
tubular, yellow. Rare; only one plant seen. Introduced from South 
America. Winter- spring. DB4325, BD8869. 

Nicotiana trigonophylla Dunal. DESERT TOBACCO. Peren- 
nial herb to 80 cm. tall; herbage viscid, not glaucous; corolla 
cream to greenish. Our plants appear to represent both vars. 
trigonophylla (with the corolla tube 15 -20 mm. long) and pal - 
meri (Gray) Jones (with the corolla tube 20 -25 mm. long). Rare to 
occasional around rocks. Native. Throughout the year. DB3839, 
D3927, D4252, DB4376. 

STERCULIACEAE (Cacao Family) 
Ayenia compacta Linnaeus. [A. pusilla Linnaeus]. Perennial 

herb resembling certain Euphorbiaceae; herbage stellate -pubescent; 
leaves alternate, toothed; corolla brownish; capsules 5- parted. 
Rare to occasional. Native. Winter- spring and fall. D3964, 
DB4106, DB4394. 

TAMARICACEAE (Tamarix Family) 
Tamarix ramosissima Ledebour. SALT CEDAR. Shrub to 

small tree to 3 m. tall; leaves imbricate, scalelike; flowers white to 
pinkish, borne in slender racemes. Locally occasional in washes. 
Introduced from Asia. Spring and fall. D3928, D4165, DB4264. 

ULMACEAE (Elm Family) 
Celtis pallida Torrey. DESERT HACKBERRY. Spiny shrub to 

3 m. tall; leaves alternate, simple, entire or irregularly toothed, the 
upper surface rough to the touch; flowers white, inconspicuous, 
borne in small clusters. Rare to occasional along washes. Native. 
Spring. DB4357. 

UMBELLIFERAE (Carrot Family) 
Bowlesia incana Ruiz & Pavon. HAIRY BOWLESIA. Mostly 

prostrate ephemeral herb; herbage stellate -pubescent; leaves 
wider than long, palmately 3 -7 lobed; flowers white, borne in 
simple, axillary umbels. Occasional in shady places. Native. 
Winter- spring. DB3877. 

Daucus pusillus Michaux. AMERICAN CARROT. Erect ephem- 
eral herb; herbage hirsute; leaves with sheathing petiole, the blade 



Figure 7. Typical rocky slopes in the South Mountains 
with Burrobush in the foreground. 

pinnately 3 -4 times compound; flowers whitish, borne in com- 
pound umbels. Rare to occasional. Native. Spring. D4116, D4244, 
DB4275, B8748, B8796. 

Spermolepis echinata (Nuttall) Heller. SCALE SEED. Ephem- 
eral herb; herbage glabrous; leaves ternately decompound; flowers 
white, borne in compound umbels. Occasional. Native. Spring. 
D4243. 

URTICACEAE (Nettle Family) 
Parietaria hespera Hinton. [P. floridana Nuttall). PELLI- 

TORY. Ephemeral herb; leaves alternate, simple; flowers greenish, 
borne in axillary clusters. Occasional in shady places. Native. 
Winter- spring. DB3846, DB3874, DB4213, DB4225, D4245. 

VERBENACEAE (Verbena Family) 
Aloysia wrightii (Gray) Heller. OREGANILLO. Aromatic shrub 

to 1.5 m. tall; leaves opposite, simple, crenate, white -tomentose 
below, green above; flowers white, borne in elongate spikes. Rare 
to locally occasional. Native. Fall. D4122, DB4369, DB4380. 

VISCACEAE (Christmas Mistletoe Family) 
Phoradendron californicum Nuttall. DESERT MISTLETOE. 

Parasitic shrub; leaves opposite, reduced to triangular scales; flow- 
ers inconspicuous, the corolla yellowish green; fruits red. Occa- 
sional in Acacia, Cercidium, and Olneya. Native. Winter. D3948. 

ZYGOPHYLLACEAE (Caltrop Family) 
Fagonia laevis Standley. [F. californica Bentham). Perennial 

herb; leaves opposite, trifoliate, with spinescent stipules; corolla 
pink; fruits smooth. Occasional. Native. Winter- spring. DB3904, 
DB4100, Irish 416. 

Larrea divaricata Cavanilles. [L. tridentata (Sesse & Mocino 
ex DeCandolle) Coville]. CREOSOTEBUSH. Aromatic, resinous 
shrub to 1.5 m. tall; leaves opposite, bifoliate; corolla yellow; fruit 
villous. Our plants belong to subsp. tridentata (Sesse & Mocino ex 
DeCandolle) Felger & Lowe. Occasional to common. Native. 
Primarily spring although sporadically throughout the year. 
D4141. 

Tribulus terrestris Linnaeus. PUNCTURE WEED. Prostrate, 
ephemeral herb; leaves opposite, pinnately compound with 6 or 
more leaflets; corolla yellow; fruits with stout prickles. Occa- 
sional in disturbed habitats. Introduced from Europe. Winter. 
D4403. 

LILIOPSIDA (Monocots) 
GRAMINAE (Grass Family) 

Aristida adscensionis Linnaeus. SIX WEEKS THREEAWN. 
Ephemeral to 40 cm. tall; spikelets 1- flowered; lemmas hardened, 
rounded, bearing 3 stiff awns at apex. Occasional to common. Na- 
tive. Throughout the year. DB3844, D4255, DB4333. 

Aristida purpurea Nuttall. PURPLE THREEAWN. Perennial to 
40 cm. tall; panicle open with the major branches spreading. Our 
plants belong to var. glauca (Nees) A. Holmgren & N. Holmgren. 
Occasional. Native. Winter- spring. B8771. 

Aristida wrightii Nash. [A. parishii Hitchcock]. PARISH'S 
THREEAWN. Perennial to 60 cm. tall; panicle contracted with the 
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branches appressed to the main axis. Our plants are referable to 
var. parishii (Hitchcock) Gould. Occasional, usually along 
washes. Native. Winter- spring. DB3918, D3943. 

Avena fatua Linnaeus. WILD OAT. Coarse ephemeral to 1 m. 
tall; inflorescence a large, open panicle; spikelets large, more than 
15 mm. long, 2 - 4- flowered; lemmas with stiff, reddish hairs and a 

long, stout, twisted awn. Locally occasional. Introduced from 
Europe. Spring. D4150. 

Bouteloua aristidoides (Humbolt, Bonpland & Kunth) 
Grisebach. NEEDLE GRAMA. Ephemeral to 30 cm. tall; inflores- 
cences of short, spicate branches that fall at maturity; spikelets 
1- 4 per branch, each with 1 fertile floret and 1 or more rudimen- 
tary florets above. Our plants belong to var. aristidoides. Rare to 
occasional. Native. Spring and fall. DB4085, DB4330, D4396. 

Bouteloua barbata Lagasca. SIX -WEEKS GRAMA. Inflores- 
cence branches conspicuously 1- sided, persistent at maturity; 
spikelets more than 20 per branch. In the South Mountains, the 
species consists of both diminutive plants up to 13 cm. tall and 
robust plants up to 30 cm. tall. Both forms appear td be ephemeral 
and would thus be referable to var. barbata by Gould (1979). Vari- 
ety rothrockii (Vasey) Gould ( =B. rothrockii Vasey) differs from 
the typical variety by its perennial duration. Occasional. Native. 
Fall- winter. DB4331, DB4391. 

Bouteloua trifida Thurber. RED GRAMA. Perennial to 30 cm. 
tall; inflorescence branches conspicuously 1- sided, persistent at 
maturity; spikelets more than 10 per branch. Occasional. Native. 
Winter- spring. B8816. 

Brachiaria arizonica (Scribner & Merrill) Blake. [Panicum 
arizonicum Scribner & Merrill]. ARIZONA BRACHIARIA. Ephem- 
eral to 40 cm. tall; culms glabrous; spikelets plano- convex with 
one fertile floret; fertile lemmas roughened. Occasional. Native. 
Fall. DB4336, DB4384. 

Bromus arizonicus (Shear) Stebbins. ARIZONA BROME. 
Coarse ephemeral to 70 cm. tall; inflorescence relatively open and 
loose; spikelets large, greater than 10 mm. long, laterally com- 
pressed, with several fertile florets; lemmas awned. Locally occa- 
sional, usually along washes. Native. Winter- spring. DB3922, 
D4154, D4161, D4237, D4250, B8737. 

Bromus rubens Linnaeus. RED BROME. Ephemeral to 30 cm. 
tall, turning reddish; inflorescence contracted and dense; 
spikelets more or less cylindric. Occasional to common on slopes. 
Introduced from Europe. Winter- spring. DB3876. 

Cenchrus ciliaris Linnaeus. [Pennisetum ciliare (Linnaeus) 
Link]. BUFFELGRASS. Perennial to 50 cm. tall; inflorescence red- 
dish or purplish, with spikelets in groups surrounded by conspicu- 
ous bristles 1 -1.5 cm. long. Occasional. Introduced from India. 
Fall. B8854. 

Chloris crinita Lagasca. [Trichloris crinita (Lagasca) Parodi]. 
FALSE RHODESGRASS. Perennial to 1 m. tall; inflorescence feathery 
with several spikes crowded at apex of stem; fertile lemmas 
3- awned. Occasional. Native. Summer. DB4305, DB4306. 

Chloris virgata Swartz. FEATHER FINGERGRASS. Ephemeral to 
70 cm. tall; fertile lemmas 1- awned. Apparently rare; not encoun- 
tered in 1985 -86. Native. Summer -fall. Irish 143. 

Cynodon dactylon (Linnaeus) Persoon. BERMUDA GRASS. 
Stoloniferous, creeping or somewhat bushy, perennial to 50 cm. 
tall; inflorescence of several, slender spikes clustered at apex of 
stem; spikelets with a single fertile floret, awnless. Rare to occa- 
sional in disturbed habitats. Introduced from Africa. Throughout 
the year. DB3925, DB4365. 

Digitaria californica (Bentham) Henrard. [Trichachne 
californica (Bentham) Chase]. ARIZONA COTTONTOP. Perennial to 
60 cm. tall; spikelets covered with long, silky, silvery or purplish 
hairs. Rare to occasional. Native. Spring and fall. D4114, DB4358. 

Eragrostis lehmanniana Nees. LEHMANN LOUEGRASS. Pe- 
rennial to 30 cm. tall; inflorescence an open panicle; spikelets 
awnless, many -flowered. Occasional. Introduced from Africa. 
Spring. B8799. 

Erioneuron pulchellum (Humbolt, Bonpland & Kunth) 
Tateoka. [Tridens pulchellus (Humbolt, Bonpland & Kunth) 
Hitchcock]. FLUFF GRASS. Low, densely tufted, stoloniferous pe- 
rennial to 10 cm. tall; spikelets in headlike clusters that are sur- 
passed by the upper leaves. Occasional. Native. Winter- spring. 
DB3841. 

Hilaria rigida (Thurber) Bentham. BIG GALLETA. Perennial to 
1 m. tall; culms woolly; inflorescence a single, narrow, terminal 
spike; spikelets falling in clusters from a zig -zag axis. Occasional, 
usually along sandy washes. Native. Winter- spring. B8765; Irish 
133. 

Hordeum glaucum Steudel. [H. stebbinsii Covas]. GLAU- 

COUS BARLEY. Coarse ephemeral to 80 cm. tall; inflorescence a 
single, terminal spike; spikelets 3 per node, each 1- flowered, the 
lateral ones sterile, the central one fertile; glumes with awns 
greater than 2 cm. long. Rare to occasional in disturbed habitats. 
Introduced from Europe. Winter- spring. DB3924, DB4262, 
DB4361, B8745, B8859. 

Leptochloa filiformis (Lamarck) Beauvois. RED SPRANGLE- 

TOP. Coarse ephemeral to 50 cm. tall; inflorescence with several 
spicate branches scattered along the main axis; spikelets 2 -3- 
flowered, often reddish. Rare to occasional. Native. Fall. DB4337, 
B8770. 

Muhlenbergia microsperma (DeCandolle) Kunth. LITTLE - 
SEED MUHLY. Coarse ephemeral to 40 cm. tall; inflorescence nar- 
row, contracted; spikelets usually 1- flowered; lemmas with a 
single terminal awn. Rare to occasional. Native. Winter- spring. 
D4123, DB4227, D4395, Irish s.n. 

Muhlenbergia porten Scribner. BUSH MUHLY. Bushy peren- 
nial to 60 cm. tall; culms wiry and tangled; inflorescence very 
open. Rare to occasional. Native. Winter- spring. D4127, B8762. 

Panicum hirticaule Presl. [P. capillare Linnaeus var. hir- 
ticaule (Presi.) Gould]. ROUGHSTALK WITCHGRASS. Low ephem- 
eral to 40 cm.; culms with conspicuous, slender hairs; spikelets 
plano- convex, with one fertile floret; fertile lemma smooth and 
shiny. Locally occasional. Native. Fall. DB4370, DB4385. 

Pennisetum setaceum (Forsskal) Chiovenda. FOUNTAIN 
GRASS. Perennial to 80 cm. tall; inflorescence feathery, purplish or 
rose -colored, with spikelets in groups surrounded by conspicuous 
bristles greater than 2 cm. long. Occasional in disturbed habitats, 
especially along roads. Introduced from Africa. Summer -fall. 
B8854. 

Phalaris minor Retzius. LITTLESEED CANARY GRASS. Coarse 
ephemeral to 80 cm. tall; inflorescence of dense, spikelike, cylin- 
dric panicles; spikelets awnless, with 2 sterile florets below the 
fertile ones. Occasional. Introduced from the Mediterranean re- 
gion. Spring. DB4201, DB4209. 

Poa bigelovii Vasey. BIGELOW'S BLUEGRASS. Ephemeral to 
40 cm. tall; inflorescence a contracted panicle with the branches 
erect- appressed or only slightly spreading; florets with a basal tuft 
of kinky hairs; lemmas awnless, keeled. Occasional to common. 
Native. Winter- spring. DB3836, DB3885, DB4090, D4166, B8738. 

Polypogon monspeliensis (Linnaeus) Desfontaines. RABBIT - 
FOOT GRASS. Ephemeral to 70 cm. tall; inflorescence of dense, 
cylindric panicles; spikelets 1- flowered; glumes with awns to 
10 mm. long. Rare to occasional in moist sites along washes. Intro- 
duced from Europe. Spring. D4181. 

Schismus arabicus Nees. ARABIAN GRASS. Low ephemeral 
less than 20 cm. tall; lemmas apically notched and with a minute 
awn between the narrowly acute lobes, glabrous on the back. Oc- 
casional to locally common. Introduced from western Asia. 
Winter- spring. D3958, D4129, D4185. 

Schismus barbatus (Linnaeus) Thellung. Lemmas hairy on 
the back, the apical lobes broadly acute. Occasional to locally 
common. Introduced from the Old World. Winter- spring. DB3881, 
DB4086, DB4109. 

Setaria viridis (Linnaeus) Beauvois. GREEN BRISTLEGRASS. 

Ephemeral to 30 cm. tall; inflorescence a cylindrical, spikelike 
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panicle; spikelets subtended by bristles. Occasional. Introduced 
from Europe. Summer. D4401. 

Sorghum halepense (Linnaeus) Persoon. JOHNSON GRASS. 

Perennial to 1 m. or more tall; spikelets in pairs with 1 sessile and 
1 stalked (the terminal, sessile spikelet with 2 stalked spikelets). 
Rare in disturbed habitats. Introduced from the Mediterranean re- 
gion. Winter. B8855. 

Sporobolus airoides Torrey. ALKALI SACATON. Perennial to 
1 m. tall with culms in large, dense clumps; leaves lacking con- 
spicuous lateral tufts of hair; inflorescence large and open; 
spikelets small, awnless; lemmas firm, 3- nerved. Our plants ap- 
pear to belong to var. airoides. Occasional to common near seeps 
and along large washes. Native. Summer. D3930, DB4311, B8811, 
Irish 127, Irish s.n. 

Sporobolus cf. cryptandrus (Torrey) Gray. SAND DROP - 

SEED. Perennial to 50 cm. tall with culms in small clumps; leaves 
with conspicuous lateral tufts of long hair. Our identification is 
based on an immature specimen. The plant could be S. contractus 
Hitchcock, but this species is more robust than our plant. Locally 
occasional. Native. Spring. B8810. 

Tridens muticus (Torrey) Nash. SLIM TRIDENS. Perennial to 
50 cm. tall; lemmas shallowly bilobed at apex, silky near base. Our 
plants belong to var. muticus. Occasional. Native. Spring. B8769. 

Vulpia octoflora (Walter) Rydberg. [Festuca octoflora Wal- 
ter]. SIXWEEKS FESCUE. Ephemeral mostly less than 25 cm. tall; 
spikelets more than 5- flowered; lemmas with awns (up to 1 cm. 
long) from the tip. The degree of pubescence on the lemmas of in- 
dividual plants is variable. Our plants would thus be treated as 
vars. octoflora (lemmas glabrous or scabrous) and hirtella (Piper) 
Henrard (lemmas pubescent), which likely represent merely forms 
of the species. Occasional. Native. Winter- spring. DB3875, Irish 66. 

JUNCACEAE (Rush Family) 
Juncus bufonius Linnaeus. [Including J. sphaerocarpus Nees 

ex Funk as treated in Kearney et al. (1960)]. TOAD RUSH. Tufted, 
grasslike ephemeral herb to 20 cm. tall; flowers small, greenish. 
Locally occasional in moist depressions of washes. Native. Spring. 
DB4200, B8818. 

LILIACEAE (Lily Family) 
Dichelostemma pulchellum (Salisbury) Heller. BLUE DICKS. 

Herb from a subterranean, perennial corm; stems naked; leaves 
few, basal; corolla blue -purple or rarely white. Rare to occasional 
on slopes. Native. Winter- spring. DB3851, DB4219. 
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Trails of the 
Boyce Thompson 
Southwestern 
Arboretum 

When Colonel William Boyce Thompson began con
struction of the Arboretum in the early 1920's, he was for
tunate to have access to a large work crew of Apaches. 
They skillfully laid stones for retaining walls so that trails 
began to appear where only canyons and cliffs had been be
fore. The work was so carefully and organically done that it 
is difficult to imagine the landscape without the trails. The 
trails, including switchbacks going down into Queen 
Creek Canyon, have stood the test of time and have de
lighted generations of visitors. 

The early workers would find the basic trails to be the 
same as those they originally created. They would be liter
ally amazed, however, to see the many new features which 
the trails interconnect. Persons who have not visited the 
Arboretum for three or four years, upon studying the map 
to the right, will find that there has been significant new 
construction. The new Visitor Center near the entrance on 
U.S. Highway 60 is now the center of activity. The old vis
itor center is now the Smith Interpretive Center. The 
Taylor Desert Legume Garden is impressive with its 
natural sandstone masonry. The Demonstration Garden is 
suddenly much more visible with new construction of 
hardscape features . 

The map to the right shows the basic trails, hills, can
yons and drainages of the Arboretum, together with sites 
where amenities are available (rest rooms, telephone, first 
aid, drinking fountains, etc.), locations of eight buildings, 
eleven major destinations, and seven interpretive ramadas. 
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New Life 
From Ashes II: 
A Tale of 
Burnt Brush1 

Vorsila L. Bohrer 
Southwest Ethnobotanical Enterprises 
220 New Mexico Drive 
Portales, New Mexico 88130 

Now, about that burn on Queen Creek... can't you 
just smell that smoke? Well, you just about have to 
catch the wind right. You got it now? That fire flick- 
ered out long ago, but you're a smart feller 
now... can't you just smell it in those old ashes? 
Them Indians was mighty smart. Knew what they 
was doi'right along. You got to hand it to 'em bein' 
able to take a patch of that dry sponge of a desert and 
wring so much livin' from it. - The Old Timer 

1The title "A Tale of Burnt Brush" is a play on words relat- 
ing to the author's prior "Tale of the Burnt Bush" in Desert 
Plants 5 (3):122 -124. 

Just how the Hohokam manipulated pristine Sonoran 
desert vegetation has been a well concealed secret. We 
have long been aware that the plants once growing in an- 
ciently cultivated fields within the Sonoran Desert and in 
nearby desert margins left their name tags behind in the 
form of durable, recognizable pollen types which were 
downright peculiar in the proportions in which they were 
recovered from prehistoric context. Just as a rainbow car- 
ries a spectrum of colors, a sample of soil contains a spec- 
trum of different pollen types in characteristic frequencies. 
Pollen spectra from old Hohokam fields are unusual in 
having high frequencies of insect pollinated types like 
Globemallow (Sphaeralcea), Spiderling (Boerhaavia), and 
Kallstroemia. Such plants produce small numbers of large, 
sticky pollen grains which in combination with brightly 
colored petals and nectar glands attract insects. One might 
expect that the numerous, small, dry pollen grains of in- 
conspicuous blossoming wind -pollinated plants like Bur - 
sage (Ambrosia) should dominate the desert record in the 
past, just as today. Early Hohokam farmers must have been 
doing something different to their fields, and perhaps to the 
surrounding desert as well, to alter the proportions of in- 
sect and wind carried pollen. 

Until recently, hints as to the nature of Hohokam distur- 
bance have been locked in pollen records still preserved in 
sediments beneath prehistoric water reservoirs and along 
former canal margins which were part of the Salt -Gila 
Aqueduct Central Arizona Project Archaeological Data 
Collection Studies near Queen Creek. The reservoirs were 
used for domestic water supplies and possibly for pot - 
irrigation (Crown, 1984:101). Pollen Sample "9g" was ob- 
tained by excavating deeply within a well -like feature that 
was part of the reservoir at the archaeological site known 
as AZ U:15:98, and deeper than the prehistoric surface 
prior to reservoir construction. When Suzanne Fish, the 
project's pollen analyst, tabulated the pollen from stratum 
9g, some of her expectations of a near normal pollen rain 
were met. The pollen spectrum resembles undisturbed 
vegetation in the study area today by having the wind polli- 
nated Ambrosia type pollen as the most frequent (37.5 %), 
and with only small amounts of the insect pollinated types 
of Creosotebush (Larreba), Paloverde (Cercidium), and 
Mesquite or Ironwood (Prosopis /Olneya). Spiderling 
(Boerhaavia) pollen at 11.5% seemed compatible with 
some disturbance (Fish, 1983:602). Although the propor- 
tions of Ambrosia pollen in the prehistoric spectrum are 
high relative to the other pollen types, the frequency is still 
significantly lower than values one obtains today from 
modern surfaces in analagous locations, such as 74% from 
the modern surface beside a former canal at Frogtown. 

The lowermost reservoir sediments were investigated 
for charred organic remains with no results. The technique 
used is called flotation; it capitalizes on the observation 
that heavy soils sink in water while the more bouyant or- 
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ganic matter rises to the surface and can be skimmed off. 
However, floating the next 8 cm layer produced charcoal of 
creosote, paloverde, and white thorn acacia as well as car- 
bonized grass stems. Samples taken above the first sample 
regularly contained charcoal of Desert Broom (Baccharis 
sarothroides) or Seepwillow (Baccharis glutinosa), species 
liable to become established on ditches and canals from 
natural waterways. They also contained a token scatter of 
carbonized seeds of plants of disturbed ground: Tansy 
Mustard (Descurainia), Globemallow, Prickly Poppy 
(Argemone), Brittlebush (Encelia farinosa), Plantago, and 
Dropseed Grass Sporobolus (Miksicek, 1983:607). 

Miksicek proposed that the movement of burned mate- 
rial into the reservoir could be accounted for in a variety of 
ways including: 1. Charred remains from fields and canals 
cleared by fire could have been secondarily transported 
into the reservoir. 2. Charred material exterior to the fields 
could have been transported by surface run -off to the reser- 
voir. 3. Floodwater debris deposited on fields could have 
been burned in place and moved secondarily to the reser- 
voir. 

Two pollen samples obtained from the same drainage as 
the reservoir but lower, on each side of a canal that served 
the prehistoric hamlet of Frogtown (AZ U:15:61) help to 
evaluate several of the proposed explanations (Fish, 
1983:592). This is the same place where Ambrosia pollen 
dominates the modern spectrum with frequencies of 74 %. 
Once the trenching exposed deeper sediments from the 
irrigated or field side of the canal, Suzanne Fish again 
analyzed a series of soil samples at various depths for their 
pollen content. The trench (no.197) at levels 40 -80 cm 
below the surface contained pollen spectra with Ambrosia 
values from 13 -17% while cheno -ams (Chenopods or 
Goosefoot plus Amaranths or Pigweed) never rose above 
12 %. Values of insect pollinated types like Spiderling 
(Boerhaavia) ranged from 24% to 28 %, and high -spine 
Compositae never exceeded 13 %. Flotation from the same 
trench between 40 -60 cm (Miksicek, 1983:617) resulted in 
single examples of Paloverde and Desert Broom charcoal, 
burned grass stems and one of Maize, confirming the exis- 
tence of a cultivated field, and a burned cultivated field at 
that. If a field was periodically burned, and disturbed 
through cultivation, some plant species like Spiderling, 
might thrive and leave an exceptional pollen record. But 
wait. 

Another pollen sample was taken from a trench dug out- 
side the irrigated field on the upslope or desert side of the 
canal (Trench 183, 10 -30 cm. below surface; Fish, 1983: 
593). Ambrosia pollen was significantly higher (9 -46 %) 
than the field samples but Spiderling (Boerhaavia) values 
were highly erratic 10 -30 cm below the surface. Some 
dipped as low as 5% and some climbed as high as 37.5 %. 
Wind pollinated cheno -ams and insect pollinated high 
spine Compositae remained below 12 %, similar to the 
field on the opposite side of the canal. Fortunately flotation 
samples were obtained from the same trench (Miksicek, 
1983:617). Paloverde, Mesquite, and Creosotebush char- 
coal, carbonized grass stems, a carbonized seed of Bursage 
(Ambrosia) and a Desert Hackberry seed (Celtis pallida) 
support the surmise that this was desert vegetation. But we 
now know that it was desert vegetation modified by fire. 

The numerous carbonized seeds representing Plantago, 
Prickle Poppy, Globemallow, Pigweed, Goosefoot, and 
Umbelliferae (Miksicek, 1983:617,618) testify to the dis- 
turbed ground that produced them. How many times was a 
ditch bank burned to control the weeds before sparks ig- 
nited a dry tangle of grass or herbs and spread from there? 
Or maybe it wasn't just an accident. Some of those same 
plants were valued for edible seed. For example, carbonized 
seeds of Plantago, Pigweed (Amaranthus), and Goosefoot 
(Chenopodium) appear on the floors of many houses of pre- 
historic Frogtown (and elsewhere in the Hohokam area), 
and have been esteemed to the present day as sources of 
food. But that is another matter worthy of discussion later. 
However, when the two complementary records of mac - 
rofossils and pollen are combined from the reservoir and 
each side of the canal the resultant vegetative pattern 
would seem to have been produced by clearing fields, 
ditches, and broad patches of the desert by fire. 

So much of what we know of fire ecology in the desert 
fits the evidence (Table 1). When the desert burns it is hit - 
or -miss: it forms a swiss cheese pattern of surviving vege- 
tation. Paloverde, Bursage (Ambrosia) and Cholla will be 
reduced, but Plantago will thrive (Table 1). If Bursage is 
reduced, it follows that its pollen production will be less. 
Prehistoric Bursage pollen frequencies near 40% are sig- 
nificantly less than those found in modern surface sam- 
ples. People may have burned the reservoir area as an aid to 
hunting and gathering in the desert before they ever in- 
itiated agricultural activities and may have continued to 
do so periodically afterward. The increase in herbs of dis- 
turbed ground following fire promotes populations of seed 
predators such as pocket mice and kangaroo rats (Bock and 
Bock, 1978). Prickly Pear Cacti with spines burned off at- 
tract rabbit and deer predation (Martin, 1983:608), possibly 
protecting other vegetation from being eaten. One way or 
another food resources are enhanced. It may come as no 
surprise that hunting among agricultural people adds to 
the diversity and stability of the food base. The Hohokam 
used hoofed mammals to supplement a steady supply of 
rabbits, hares, and small rodents (Szuter, 1984:168). Vege- 
tation modified by fire was one way to attract these crea- 
tures. 

We are just beginning to learn how vegetation is and was 
modified by fire in the Sonoran desert. Only in the last five 
years have we measured how high the mortality rate of 
Saguaro cactus really is, for it takes some years for these 
giant cacti to die (Rogers, 1985). I am aware of no studies of 
the effect of fire on Agave populations. If the effects are se- 
vere, it might be one reason the Hohokam cultivated the 
plants in southern Arizona (Fish et al., 1985). And it might 
be an equally good reason to transplant Cholla near dwell- 
ings in hamlets, as Fish (1984:120) suggests, so their flower 
buds would be available as a spring vegetable. Cholla pol- 
len frequencies are as abnormally high in hamlets as they 
are abnormally low around farmsteads (Fish, 1984: 134- 
135) where fire as an agricultural tool would be as much re- 
spected as a digging stick: It would be interesting to know 
how populations of the annuals of disturbed ground so 
commonly eaten by the Hohokam (Gasser, 1981) would re- 
spond to fire. It's just a hunch that the nutlets of prostrate 
Kallstroemia would resist burning because of their tough 
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coat and would be expected to multiply as a result. Patchy 
burns in the desert with skips of cacti, trees, or shrubs (typ- 
ically low pollen producers) or in cultivated fields seems 
compatible with the prehistoric irregularly high frequen- 
cies of pollen of Globemallow (Sphaeralcea), Kallstroemia, 
and the Four O'Clock family. In the fields, the relatively 
low ground cover formed from prostrate stems of 
Kallstroemia and Spiderling would offer shade and thus 
some protection of the soil from moisture loss. The fire - 
orange petals of Globemallow flowers would attract bees 
long before (and after) squash blossoms appeared. Such 
plants could be tolerated then and might be tolerated once 
more in desert gardens today. 

Sonoran desert plant communities have not been 
thought capable of supporting fire because of inadequate 
fuel loads. However, the growth of winter annuals can pro- 
duce the maximum potential fuel load found in desert 
grasslands (McLaughlin and Bowers, 1982:247). Others 
would argue that no fire in the Sonoran Desert has been 
natural since the introduction and spread of exotic annuals 
(Rogers and Steele 1980). Perhaps. Or argue that the fre- 
quency and intensity of fire may have increased (Ibid). And 
that may have been true during the early history of Arizona 
(Bahre, 1985). But is is also highly probable that prior to 
domestic grazing the greasses played a far greater role in 
creating a potential fuel load after summer rains. In the Salt 
Gila Aqueduct study at the Siphon Draw Site (a hamlet or 
village of the Gila Butte chronologic phase) the archaeo- 
botanical assemblage seems to reflect the kind of vegeta- 
tion found in the project area today better than any other 
site, except for the abundance of grass stems recovered 
(italics mine; Miksicek, 1984:70). Because 68% of all flota- 
tion samples at Frogtown (a Santa Cruz and Sacaton Phase 
hamlet or village site) produced grass stems, Miksicek 
(1984:76) suggested an abundance of summer rainfall for 
the growth of perennial grasses. If burns were not at too 
close intervals, and as long as the rains returned, so did the 
grasses. Or so it was when the Hohokam lived there. My 
own studies of the prehistoric site of La Ciudad in central 
Phoenix (Bohrer, 1987) revealed that people collected grain 
of native grasses that thrived upon disturbed ground. When 
Miksicek (1984:60) compared local boundary survey rec- 
ords with modern vegetation, he found that both Bursage 
and Creosotebush had increased since 1869. The loss of 
competing grasses and forbs with overgrazing and the sub- 
sequent lack of fuel to burn the Bursage and Creosote are 
factors very similar to the ones that fostered the spread of 
shrubs in the Desert Grassland (Humphrey, 1958). 

Some evidence suggests the Pima and Papago once used 
fire to manipulate plant growth. Burning was thought to 
increase the fertility of the soil (Castetter and Bell, 
1942:125). Heavy growths of vegetation were cleared from 
proposed fields by burning (Ibid.). At the oasis of Quitovac, 
Sonora, the Papago regularly burned stands of Cattail, Bull - 
rush and Fan Palm (Rea, et al., 1983:8). The Pima formerly 
conducted communal hunting drives with the help of fire, 
but away from the villages and fields in shrub -dominated 
areas where Atriplex, Ambrosia, Lycium and coarse grasses 
might be found (Rea, 1979). I believe if successful burns 
could be carried out on a broad enough scale in areas of the 
desert where Bursage now grows, both the shrub itself and 

Table 1. Comparison of the archaeological plant record 
along Queen Creek with Sonoran Desert fire ecology 

Hohokam Plant Record Remarks on Fire Ecology 
Supressed Ambrosia pollen 
production 

Bursage (Ambrosia deltoidea) easily 
killed by fire (McLaughlin and Bowers, 
1982:247). 

Evening primrose ( Oenothera) typical 
of irrigation ditches (Fish, 1983:587). 
No apparent response to moisture 
by perennials on Frogtown ditches 
Fish, 1984:127). 

Burning irrigation ditches encourages 
growth of annuals of disturbed 
ground. 

Globemallow (Sphaeralcea), 
Spiderling (Boerhaavia) and 
Kallstroemia consistently part of 

field spectra and are sporadically 
abundant. 

Sphaeralcea ambiqua recovers from 
burning in the same year (Cave and 
Patten, 1984). Seeds of both Boerhaavia 
and Kallstroemia protected by 
additional fruit coat. Fires leave islands 
of vegetation (McLaughlin and Bowers, 
1982). 

Cholla cactus pollen (Opuntia) rare 
near farmsteads, very common near 
hamlets. Prickly pear pollen abundant 
at Jones Ruin farmstead (Fish, 1984:135) 

Cholla easily reduced in number by 
fire (Cave and Patten, 1984:494.) Lower 
percentages of Prickly Pears are killed by fire 
than Cholla (Reynolds and Bohning, 
1956:772) 

Salt -Gila Aqueduct samples contain less Creosote bush is easily shoot -killed by 
total pollen of creosote bush (Larrea) fire, though it resprouts (McLaughlin and 
than might be expected from surface Bowers, 1982:247). 
samples. (Fish, 1983:129) Jones Ruin) 

Az U: 15:98 Reservoir had charcoal of 
Desert Broom, Paloverde, Acacia, and 
Creosotebush and charred seeds of 

Tansy Mustard (Descurainia), Dropseed 
(Sporobolus), Plantago, Globemallow 
were present. (Miksicek, 1983:607) 

Burning Sacaton Grass (S. wrightii) 
stimulates growth of other grasses and 
herbs (Bock and Bock, 1978). Plantago 
insularis and P. purshia stimulated by 
fire (Cave and Patten, 1984). Paloverde 
easily injured by fire and has high 
mortality rate (Ibid). "The relationship 
between annual plants and fire requires 
analysis" (Rogers and Steele, 1980:18) 

Az U:15:98 Reservoir had one burned 
seed of Brittlebush (Encelia) (Miksicek, 
1983:608). 

Brittlebush was 83% reduced by fire and 
within 9 mo. increased to 762% above 
preburn status on control site. (Cave and 
Patten, 1984:495) 

the pollen it produces could be suppressed and Bursage pol- 
len rain would be as low as that recorded in soil samples 
prior to Hohokam reservoir construction and in sediments 
on the non -irrigated side of the Hohokam field discussed 
earlier. Modern Pima and Papago fields are no longer man- 
aged in a way that even approximates the prehistoric pol- 
len rain. Modern Papago fields have a pollen rain charac- 
terized by a predominance of cheno -am types (Goosefoot 
and Amaranth families combined) with much lower 
freequencies of Spiderling, Globemallow and Kallstroemia 
(Fish 1983:596). Globemallow (Sphaeralcea) will multiply 
regardless of the form of disturbance and so evidently will 
Spiderling (Boerhaavia), for we recognize them as agricul- 
tural weeds (Parker, 1958). Suzanne Fish thinks that turn- 
ing the soil by plow has much to do with the proliferation 
of cheno -ams in modern fields, and I agree that exposure to 
light probably stimulates the germination of many seeds of 
these two families. However, two discrepancies between 
the prehistoric and modern pollen rains are not readily ac- 
counted for by the modern phenomenon of plowing. One is 
the very low frequencies of Ambrosia pollen even when 
cheno -ams do not "swamp out" the Ambrosia counts. The 
other is the peculiarly high prehistoric Kallstroemia 
counts from former fields. Now we realize that fire will 
supress Bursage, apparently the chief contributor to Am- 
brosia in the pollen spectrum. Former use of fire in hunting 



Bohrer 

practices of the Pima could account for that. My guess is 
that fire also accounts for the proliferation of Kallstroemia 
as well. 

Reconstructing fire histories where people used various 
burning techniques presents special problems. It is dif- 
ficult to deduce the seasonality and frequency of burning, 
the scale of burning, the intesity of firing, and ways in 
which fires were set or excluded (Lewis 1980). Just how and 
when the land was fired so as to encourage the durable 
triumvirate that the Hohokam were able to perpetuate 
throughout most of southern Arizona : Spiderling (Boer - 
haavia), Kallstroemia and Globemallow (Sphaeralcea) is 
just one more mystery that needs unraveling. 

In the final volume of the Salt -Gila Aqueduct Project 
Patricia L. Crown summed up environmental findings this 
way: 

The Hohokam modified their environment to such an 
extent, and so enhanced it in the doing, that plants 
derived from a strictly natural environment cannot 
be separated from those derived from the modified 
environment. Yet, a considerable proportion of the 
plants documented in the pollen and macrofossil rec- 
ords are not cultivated plants, either. The Hohokam 
utilized the environment they had modified, appa- 
rently to a significant extent, and their role in chang- 
ing the environment of the Salt Gila Basin cannot be 
viewed as having been detrimental to their survival. 
(Crown, 1984:95 -96) 

Just like the old timer says, you have to hand it to the 
Hohokam for wringing a living from the desert near Queen 
Creek. And if the wind is from the right direction, you can 
just about smell old fires smoldering under their skilled 
hands. 
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Abstract 
Bursera is a conspicuous component of the vegetation of 

Sonora, Mexico. This paper delineates the species of Bur- 
sera in the states of Sonora and Arizona and provides iden- 
tification and descriptions including information on their 
distribution, habitat, morphology, phenology, and cultiva- 
tion. There are 10 species of Bursera in Sonora: B. arborea, 
B. fagaroides, B. grandifolia, B. hindsiana, B. lancifolia, 
B. laxiflora, B. microphylla, B. penicillata, B. simaruba 
and B. stenophylla. Two species, B. fagaroides and B. micro - 
phylla, extend into Arizona. The ten species in Sonora and 
Arizona occur in desertscrub, thornscrub, tropical decidu- 
ous forest and lower oak woodland. Plant stature, leaf size 
and number of species decrease from southeast to north- 
west across Sonora. Several species of Bursera are suitable 
for horticulture. Further study is required to determine the 
taxonomic relationships of several species. 

Introduction 
The Burseraceae consists of about 600 species in 20 gen- 

era in subtropical and tropical regions of Africa, Asia, 
North America and South America. The greatest diversity 
is found in the dry tropics of Africa and Mexico. Resin 
ducts containing aromatic triterpenes and etherial oils are 
characteristic of the family. The aromatic gum of species of 
Boswelia (Frankincense) and Commiphora (Myrrh) are of 
economic importance. Bursera, containing about 100 spe- 
cies, is primarily a Mexican genus with several species 
ranging into the Caribbean and northern South America, 
and disjunct in eastern Brazil. Three species have distribu- 
tions which extend into limited areas of southern United 
States. The genus attains its greatest diversity in tropical 
deciduous forest where it is often a major component of the 
vegetation. 

Burseras range in size from small shrubs to large trees. 
The trunks and limbs of many species are distinctly semi - 
succulent and are often photosynthetic. The outer bark is 
commonly gray, red or yellowish, and in many species ex- 
foliates in papery flakes or sheets. This is particularly 
noticeable during the dry season, however, some trees 
seem to have papery sheets of exfoliating bark throughout 
the year. The leaves are alternate, without stipules, and are 
mostly once -pinnate or twice -pinnate but can be unifoliate 
or trifoliate in some species. Most species are drought de- 
ciduous and usually flower at the end of the dry season, 
often as the new leaves emerge. The flowers are 3, 4 or 
5- merous, small and often inconspicuous. The fruits are 
small, single- seeded drupes with a leathery exocarp. The 
cotyledons are three -lobed or multi -lobed. There are two 
distinct groups of Bursera: the bivalvate species (section 
Bullockia) with fruits dehiscing along two sutures and the 
trivalvate species (section Bursera) with fruits dehiscing 
along three sutures). The bivalvate burseras have blackish 
seeds which are one -half to three -quarters covered by a 
fleshy orange aril (actually the mesocarp)(Rzedowski and 
Kruse 1979), harder wood and bark which does not ex- 
foliate in papery sheets. The trivalvate burseras have three 
sided, light -colored seeds which are completely covered by 
a thin, and sometimes papery aril (mesocarp), soft wood 
and bark which frequently exfoliates in papery sheets. Bur - 
seras contain aromatic gum, called copal in Mexico, which 
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Table 1. Occurrence of Bursera species within vegetative communities in Sonora and Arizona. Subdivisions of the 
Sonoran Desert as defined by Shreve (1964) are listed under Sonoran Desertscrub. Shreve's Foothills of Sonora sub- 
division is considered to be thornscrub. Tropical deciduous forest is equivalent to short tree forest (Gentry 1942) and 
Sinaloan deciduous forest (Gentry, in Brown (editor) 1984). X = primary or major occurrence, x = secondary or minor 
occurrence. 

Sonoran 
Desertscrub Other 

Species 

Lower 
Colorado 

River Valley 
Arizona 
Upland 

Gulf 
Coast 

Plains 
of 

Sonora 

Thornscrub 
(Foothills 
of Sonora) 

Tropical 
Deciduous 

Forest 

Oak Woodland 
and Pine -Oak 

Woodland 

B. arborea 
B. fagaroides x 
B. grandifolia 
B. hindsiana 
B. lancifolia 
B. laxiflora 
B. microphylla X x 
B. penicillata 
B. simaruba 
B. stenophylla 

x 

X 

x 
X 

X 

X 
X 

X 
x 

X 
X 

X 

x 
X 
X 

X 
X 

X 
x 
X 

has long been used for religious and medicinal purposes. 
As a genus, Bursera occurs through most of the state of 

Sonora, Mexico, except for areas in the northeast and east 
where freezing winter temperatures exclude them. Ten 
species are found in the state: B. arborea, B. fagaroides, 
B. grandifolia, B. hindsiana, B. lancifolia, B. laxiflora, 
B. microphylla, B. penicillata, B. simaruba, and B. steno - 
phylla. Burseras occur from near sea level along the Gulf of 
California to 1220 m (4000 feet) in the mountain regions. 
They occupy a range of habitats in desertscrub, thornscrub, 
tropical deciduous forest, and lower elevations in oak 
woodland or pine -oak woodland. B. microphylla is perhaps 
the most xeromorphic of all the burseras and thrives in the 
extremely arid desert hills and mountains in northwest 
Sonora where it is often a shrub, while B. arborea may ex- 
ceed 25 m in height in the humid canyons of the tropical 
deciduous forest in the extreme southeast part of the state. 
There is a general reduction in leaf size as a response to 
aridity in the species from southeast to northwest, across 
Sonora. Diversity is highest in the lowlands of southeast 
Sonora and decreases to the north and west as aridity in- 
creases and minimum winter temperatures decrease. Two 
species, B. fagaroides and B. microphylla extend into 
southwestern Arizona. B. microphylla is the most north- 
erly member of the Burseraceae in North America. Work 
on the distribution of Bursera by Kohlman and Sanchez - 
Colón (1984) indicates that the Sonoran region is a center 
of diversity for the genus. The genus appears to be actively 
evolving (Rzedowski and Kruse 1979). 

B. microphylla seldom defoliates except under condi- 
tions of drought and cold weather. B. hindsiana, B. laxi- 
flora and several of the more tropical species in Sonora leaf 
out at any time of the year in response to rain and warm 
temperatures. B. arborea and B. simaruba often remain in 
leaf through most of the year when growing in moist can- 
yon environments. B. fagaroides and B. lancifolia are usu- 
ally in leaf only during the summer rainy season from late 
June or July through September. They quickly defoliate in 
October and November. 

Some species of Bursera or portions of a population are 
dioecious, while some individuals have both staminate 
and pistillate flowers. Still others have variable numbers of 
functional hermaphroditic flowers (Rzedowski and Kruse 
1979). Bursera flowers are principally insect pollinated 
(Rzedowski and Kruse 1979). Small, metallic -green bees 
visit flowers of cultivated B. fagaroides and B. lancifolia in 
Tucson. 

Most of the Sonoran burseras flower in June and July just 
before or as the leaves are produced. The fruits develop 
rapidly. The fruits of the trivalvate species ripen gradually, 
a few at a time, and in some species many fruits remain on 
the trees as they begin to flower the following summer. 
B. hindsiana flowers later than the other species, usually 
from August to October. This is probably in response to a 
lack of rainfall earlier in the summer, as the region of So- 
nora in which it is found lies at the western edge of the area 
which regularly experiences summer monsoon storms. 
The fruits of this species, like those of the other bivalvate 
species, appear to mature more or less simultaneously, ap- 
parently in as little as four weeks and seldom remain on 
the plants for more than several weeks. 

Birds appear to be primarily responsible for seed disper- 
sal in Bursera. Trainer and Will (1984) observed numerous 
species of birds feeding on B. simaruba in Panama. Birds 
handled the fruits in three ways: "(1) Fruit skin removed, 
nutlet with aril swallowed, and nutlet defacated or regurgi- 
tated later; (2) Fruit skin removed, fruit picked and ma- 
nipulated in the mouth to remove the aril, and the nutlet 
dropped beneath the tree; and (3) Fruit skin removed, aril 
eaten, and nutlet left on the tree." The first technique pro- 
vides the most efficient dispersal of the seeds. Various 
birds feed heavily on fruits of B. microphylla and B. hind - 
siana in the Puerto Lobos region of the coast of Sonora dur- 
ing the fall and winter (Bates 1987). Rzedowski and Kruse 
(1979) report that Bursera arils have an agreeable flavor. 
Rodents sometimes gather fruits and seeds of Bursera. 
Ants have been observed carrying away seeds of B. micro- 
phylla (Robert Perrill pers. com. 1984). 
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The exfoliating papery bark of many of the trivalvate 
species may serve to attract the attention of birds and other 
animals from a distance as it rustles in the breeze 
(Rzedowski and Kruse 1979). The opaque, papery outer 
bark layers reduce the intensity of the sunlight striking the 
underlying photosynthetic bark when the plants are leaf- 
less. The more or less continuously exfoliating bark may 
also serve to prevent the establishment of epiphytes, par- 
ticularly lichens, which could interfere with photosyn- 
thesis in the stems (Rzedowski and Kruse 1979). An attrac- 
tive mistletoe, Psittacanthus sonorae (S. Watson) Standley 
(= Phrygilanthus sonorae (S. Watson) Kuijt), with tubular 
red flowers, is parasitic on B. hindsiana, B. laxiflora and 
B. microphylla in west -central Sonora. Hummingbirds 
visit the flowers of this mistletoe. Species of Tillandsia 
(Bromeliaceae) sometimes grow as epiphytes on Bursera in 
humid habitats in Sonora. 

Becerra and Venable (1990) present an interesting study 
of anti -herbivore defenses in Bursera schlectendalii Engler 
in central Mexico. They observed that when a small por- 
tion of a leaf was removed, a highly fluid front of terpenes 
rapidly coated part of the leaf. When an entire leaf was 
plucked a fine jet of fluid squirted out. Both methods, 
termed "Rapid -Terpene- Bath" and "Squirt -Gun Defense" 
respectively, were observed to be highly effective against 
some insects. Several species of Sonoran burseras release 
fluid terpenes when the leaves are damaged. Leaves of 
B. microphylla release a fluid spray when plucked (Richard 
Felger pers. com. 1986, pers. obs.). 

None of the species of Bursera found in Sonora or 
Arizona are presently threatened with extinction over sig- 
nificant parts of their range. Clearing land for agriculture 
has destroyed the native vegetation in some areas, particu- 
larly west of Hermosillo and in the lower Río Yaqui and 
Río Mayo valleys. The most serious threat facing burseras 
and many other native plants in Sonora is the continuing 
spread of Buffelgrass (Pennisetum ciliaris (L.) Link (= Cen- 
chrus ciliaris L.)). Vast areas of central and southern Sonora 
have been seeded with this exotic grass for cattle forage. 
The dense stands of Buffelgrass are subject to periodic 
burning, whether accidental or deliberate, resulting in the 
elimination of many native plant species from Buffelgrass 
areas. The continued large -scale planting of Buffelgrass 
poses a grave threat to the vegetation and wildlife of low- 
land Sonora. 

Several species of Sonoran burseras have potential for 
landscape use in nearly frost -free climates. The small - 
leafed species are attractive as container plants and are in- 
teresting bonsai subjects. Propagation is easy from seed 
and several species grow readily from stem cuttings. Bur - 
seras transplant without difficulty. The plants are gener- 
ally undemanding in cultivation. 

Standley (1923) recognized 9 species of Bursera in So- 
nora. Bullock (1936) included 8 of the Sonoran species. 
Gentry (1942) reported 9 species for the Río Mayo region of 
southern Sonora while 2 species were listed by White 
(1948) for the Río Bavispe region in northeast Sonora. 
Shreve and Wiggins (1964) present 6 species within the por- 
tion of Sonora covered by their work. Distribution maps for 
these species are given by Hastings, Turner and Warren 

(1972). An excellent treatment of the genus in western 
Mexico by McVaugh and Rzedowski (1965) discusses 
8 species which occur in our area, but Sonora is peripheral 
to the region included in their study. The two species oc- 
curring in Arizona have been well documented although 
efforts to relocate B. fagaroides in Arizona have been un- 
successful in recent years. 

Little is known of the ecology or physiology of Sonoran 
burseras. Further work is needed to clarify the B. arborea/ 
B. simaruba complex. Work is also needed to clarify the re- 
lationship between the Sonoran and southern Mexican 
populations of B. lancifolia. The population of B. micro - 
phylla in the Waterman Mountains of Arizona is in need of 
careful study to determine its taxonomic status. These un- 
usual plants await further studies to unlock some of their 
secrets and promotion by the horticulture industry to en- 
courage their cultivation. 

Horticulture Notes 
Several species of Bursera are suitable for cultivation as 

patio or container plants in desert regions providing they 
are protected from freezing weather. Plants of B. micro - 
phylla, B. fagaroides, and B. lancifolia have survived over- 
night temperatures of -2° C in Tucson with no damage 
while at the same temperatures, plants of B. hindsiana and 
B. grandifolia suffered twig die -back. Temperatures of 
-4° C cause severe damage to all species and may kill young 
plants. 

B. microphylla and B. hindsiana are particularly orna- 
mental when grown as bonsai. All of the Sonoran burseras 
will respond to ample root room if larger plants are desired. 
The plants respond best to a well- drained soil and ample 
water in warm or hot weather when growing. Regular fer- 
tilizing during the growing season is beneficial. Watering 
should be reduced and fertilizing suspended to encourage 
dormancy in the autumn. Several species including 
B. microphylla, B. hindsiana, and B. laxiflora will produce 
leaves at any season with sufficient moisture and warm 
temperatures while others, especially B. fagaroides and 
B. lancifolia, leaf out and grow only during the hot summer 
months. 

Burseras are readily propagated from seeds, however, via- 
ble seeds of certain species are notoriously difficult to ob- 
tain. The trivalvate species including B. fagaroides, 
B. grandifolia, B. lancifolia, and to some extent, B. micro - 
phylla, have a high percentage of hollow seeds. The seed 
coat is fully formed but the embryo appears either to be 
aborted or not yet developed. The best success in obtaining 
viable, fully formed seeds of these species appears to be in 
collecting them at the onset of flowering and leafout in the 
summer. Among these species the fruits may remain on 
the plants for about one year. Ripe seeds can sometimes be 
found on plants after the exocarp has fallen away. A bright 
orange -red or pink aril (cloudy pink in B. grandifolia) is 
usually indicative of viable seeds while pale, yellow, or 
brown arils almost invariably indicate hollow seeds. B. hind - 
siana seems to have a high percentage of viable seeds 
regardless of the time of year collected (Terry Hildebrand 
pers. com. 1985). 

Germination usually occurs within five to fourteen days. 
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The cotyledons of B. hindsiana, B. laxiflora and B. gran- 
difolia (and probably B. arborea, B. penicillata, B. simaruba 
and B. stenophylla) are palmately 3 -lobed while those of 
B. fagaroides, B. lancifolia, and B. microphylla have sev- 
eral thin, linear lobes, these often with several secondary 
lobes. The hypocotyl begins to thicken within four to six 
weeks after germination as parenchyma tissue forms. The 
trivalvate species initially develop a subterranean caudex 
and the stem above ground gradually thickens as the plant 
grows. The bivalvate species develop a swollen stem just 
above the soil line while quite young. 

It is likely that most species of Bursera can be grown 
from stem cuttings. Limbs of the more succulent species, 
except for B. microphylla, will root easily. Living fence 
posts of B. grandifolia and B. lancifolia may be observed 
around Alamos, Sonora. The cut limbs had rooted and 
sprouted branches. A cutting of B. grandifolia, 2.5 cm in 
diameter, taken in June, 1984 near Alamos, was potted in 
moist perlite and watered daily. This cutting had formed 
roots and was developing new shoots at the beginning of 
September. Cuttings of B. simaruba rooted within six 
weeks in a sand bed in a greenhouse during the late sum- 
mer. Plants of B. microphylla, and B. hindsiana that had 
been girdled at the soil line by high soil temperatures were 
placed in a sand bed inside a greenhouse. They rooted 
rapidly and resumed growth within a period of two months 
(Gene Joseph pers. com. 1987). 

All of the Sonoran species of Bursera can be successfully 
transplanted. Bare -rooting has been successful regardless 
of the time of year. Even large specimens transplant with- 
out difficulty if cared for. The less succulent bivalvate 
species such as B. hindsiana and B. laxiflora should be re- 
planted as soon as possible as they dry out more rapidly 
than the more succulent trivalvate species. Defoliating 
bare -rooted burseras will reduce water loss. While no ef- 
forts have been made to transplant burseras in the ground 
by boxing them as has been done with many desert trees 
and shrubs in recent years in Arizona, this technique of 
transplanting would likely be even more successful than 
bare -rooting. An opportunity exists to promote salvaging 
of wild burseras from areas where they are threatened with 
destruction from land clearing and other activities. Both 
species of Bursera occuring in Arizona are listed as pro- 
tected native plants and may not be removed from the wild 
without a permit from the Arizona Department of Agricul- 
ture. 

For best development the plants should be grown in 
bright light. Plants grown in shade become etiolated with 
weak, spindly growth and grotesquely large leaves. Care 
should be taken to avoid placing young plants in intense 
sunlight in hot, dry weather, especially in desert regions as 
the resulting high soil temperatures in a small container 
can kill the tissue at the soil line. Periodically pinching 
back the growing tips stimulates branching, resulting in a 
more natural appearing plant. 

Bursera have few pest problems when growing out -of- 
doors in full sun in desert regions. Mealy bugs and white 
flies are occasional problems in greenhouse cultivation. 
Aphids can become a nuisance in the spring months. These 
pests can be controlled with systemic insecticides. Bursera 
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Bursera cotyledons: B. microphylla (upper left), B. fagaroides var. 
elongata (upper right), B. grandifolia (center), B. laxiflora (lower 
left), B. hindsiana (lower right). 

planted out -of -doors in landscapes in Tucson have shown 
no damage from rodents, birds, or chewing insects. 

Key To The Species 
1. Outer bark not noticeably exfoliating or peeling in 

sheets; fruits bivalvate with a thin, fleshy aril covering 
one- half to two -thirds of the seed; leaves unifoliate, 
once -pinnate or bipinnate (section Bullockia). 
2. Leaves unifoliate or with 3 or 5 leaflets 

B. hindsiana 
2. Leaves once -pinnate, with 5 or more leaflets, or 

bipinnate. 
3. Leaves once -pinnate, pubescent; twigs relatively 

thick. B penicillata 
3. Leaves usually bipinnate (occasionally once - 

pinnate or tripinnate), essentially glabrous; twigs 
relatively thin. 
4. Pinnules elliptic or obovate, the margins usually 

with several teeth toward the apex. . B. laxiflora 
4. Pinnules elliptic or narrowly oblong, the mar- 

gins entire. B. stenophylla 
1. Outer bark of mature plants exfoliating in papery flakes 

or sheets during the dry season; fruits trivalvate with a 
thin aril completely covering the seed; leaves always 
once -pinnate (section Bursera). 
5. Leaf rachis not winged; leaves mostly 17 -40 cm 

long; leaflets broadly elliptic to ovate with caudate 
tips, the margins entire. 
6. Leaflets finely and densely pubescent; inflores- 

cence pubescent, the pedicels shorter than the 
fruits. B. grandifolia 

6. Leaflets glabrous or sparsely pubescent; inflores- 
cence glabrous, at least some the pedicels longer 
than the fruits. 
7. Leaves glabrous; peduncles relatively stout, 

pedicels 1 -1.5 mm thick. B simaruba 
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7. Leaves with sparse, short, white hairs; pedun- 
cles relatively thin, pedicels 0.75 -1 mm thick. 

B. arborea 
5. Leaf rachis narrowly winged; leaves mostly 1.5- 

15 cm long; leaflets lanceolate, elliptic or linear, 
without caudate tips, the margins entire, dentate or 
serrulate. 
8. Bark of twigs reddish brown; leaflets 1 -2 mm 

wide, the margins entire or occasionally with a 
few small lobes. B. microphylla 

8. Bark of twigs pale grayish to dark gray; leaflets 
3 -20 mm wide, the margins serrulate, irregularly 
dentate or rarely entire. 
9. Leaflets 7 -20 mm wide, the margins un- 

iformly finely serrulate. B lancifolia 
9. Leaflets 3 -10 mm wide, the margins irregu- 

larly dentate to entire. B. fagaroides 

Bursera arborea (Rose) Riley, Bull. Misc. Inf. Kew 1923: 
167, 1923. 

Terebinthus arborea Rose, Contr. U.S. Natl. Herb. 10: 
118, 1906. 

TOROTE, MAUTO 
Upright trees, occasionally to 30 m tall with trunks to 

1.5 m thick. Twigs glabrous. Bark green, becoming reddish 
and exfoliating in large sheets. Leaves once -pinnate, 20 -25 
(30) cm long, the rachis not winged, the rachis and petiole 
with sparse short white hairs, the leaflets 5- 7 (11), elliptic 
to obovate with caudate tips, 5.5 -9.5 cm long and 2 -4 cm 
wide, veins not prominent, the blade at first pubescent, be- 
coming mostly glabrous, with a few short white hairs at 
the base of the leaf and along the veins, the margins entire. 
Flowers white, ca. 1 mm long, in thin, narrow, completely 
glabrous, several -flowered inflorescences to 8 cm long, the 
pedicels ca. 0.75 mm thick, flowering in June. Fruits trival- 
vate, glabrous, reddish at maturity. Seeds ca. 7 mm long, 
with a thin pink aril. 

Canyons in tropical deciduous forest in the mountains of 
extreme southeast Sonora. Southwest Chihuahua, Sinaloa, 
south to Jalisco and Colima. 300 -915 m (1000 -3000 feet) 
elevation. 

B. arborea can become a massive tree (Gentry 1942, pl. 
19.2). It occurs primarily in tropical canyons in the moun- 
tains. It is uncommon in Sonora. 

B. arborea is closely related to B. simaruba (L.) Sargent 
and was considered by Standley (1923) to be a synonym of 
that species. Bullock (1936), and McVaugh and Rzedowski 
(1965), have maintained them as separate species. The 
pedicels of B. arborea are noticeably thinner and the fruit 
slightly smaller than in B. simaruba. B. arborea commonly 
has 7 leaflets while B. simaruba often has 9 or 11. The 
leaves of B. arborea are pubescent when young and have 
sparse, short, white hairs when mature. Leaves of B. sima- 
ruba are glabrous. Additional field work may help to deter- 
mine the relationship of these taxa. 
Specimens: 40.9 mi from Alamos on the road through San 
Bernardo, Perrill and Phelps 5235a. Las Mesas, Sierra 
Surotato, Sinaloa, Gentry 6158. Baromena, Sinaloa, Gentry 
6678. 

Bursera fagaroides (H.B.K.) Engler var. elongata 
McVaugh and Rzedowski, Kew Bull. 18: 371, 1965. 
The following names are in part referable here: 

Bursera tenuifolia Rose, Contr. U.S. Natl. Herb. 3: 314, 
1895. Not Bursera tenuifolia Engler, 1891. 
Terebinthus tenuifolia Rose, Contr. U.S. Natl. Herb. 10: 
122, 1906. 
Elepharium covillei Rose, N. Amer. Fl. 25: 250, 1911. 
Elepharium confusum Rose, N. Amer. Fl. 25: 251, 1911. 
Elepharium tenuifolium Rose, N. Amer. Fl. 25: 252, 
1911. 
Bursera lonchophylla Sprague and Riley, Kew Bull. 
1923: 168, 1923. 
Bursera confusa (Rose) Engler, in Engler and Prantl, Nat. 
Pflanzenf. II, 19a: 426, 1931. 

FRAGRANT ELEPHANT TREE, COPAL, TOROTE 
Shrubs or small trees to 8 m tall with thick, semi - 

succulent trunks and limbs. Twigs smooth and slender. 
Bark on twigs dark gray, pale gray or buff. Exfoliating in 
strips from older twigs. Bark on limbs and trunks green, be- 
coming pale yellowish or straw colored and exfoliating in 
thin, papery sheets. Leaves glabrous, once -pinnate 2.5 -14 
cm long, the rachis narrowly winged, the leaflets (5) 7 -13 
(17), lanceolate to elliptic, 1.5-6 cm long and 0.3 -1.0 cm 
wide, the margins entire or irregularly dentate. Flowers 
white or yellow, 3 mm long, solitary or in clusters of 10 or 
exceptionally 20, flowering in June and July. Fruits trival- 
vate, purplish- green. Seeds ca. 6 mm long, covered by a thin 
papery aril which is orange -red at maturity. 

Hills, slopes, ridges, cliffs and plains in desertscrub, 
thornscrub, tropical deciduous forest and the lower edge of 
the oak woodland. Northern and central Sonora to south- 
west Chihuahua, Sinaloa and Nayarit. Also collected in 
Fresnal Canyon in the Baboquivari Mountains, Pima 
County, Arizona. Sea level- 1220 m (4000 feet) elevation. 

B. fagaroides var. elongata is the most widespread 
member of the genus in Sonora. It is absent in lowland So- 
nora only from the arid Gulf coast and the northwest corner 
of the state. The pale, papery barked trunks of B. fagaroides 
are particularly conspicuous on the hills of central and 
southern Sonora during the dry season among the gray, 
leafless, tangled branches of the adjacent vegetation. It 
often grows in open groves and is locally abundant. The 
plant grows as a shrub at the upper and cold -limited por- 
tions of its range. Further south it develops into a low - 
branched, spreading tree. Several collections of B. faga- 
roides were made in Arizona at Fresnal Canyon in the 
1930's and 1940's but recent efforts to relocate the plants 
have been unsuccessful. 

The Sonoran B. fagaroides have long been considered to 
be B. confusa. McVaugh and Rzedowski (1965) discuss the 
relationship of these taxa and other related species. 

B. fagaroides exhibits considerable variability in leaflet 
margins, and in size and number of leaflets. This seems to 
be a genetic factor. Plants from different populations culti- 
vated under the same conditions maintain distinct differ- 
ences in their leaves. Leaves will vary from tree to tree 
within a single population. 

B. fagaroides is easily distinguished from B. lancifolia 
when in leaf by the usually more numerous, smaller leaf- 
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Bursera fagaroides var. elongata 

lets with entire to irregularly toothed margins. When not 
in leaf, the 2 species are difficult to distinguish from one 
another. Dried, fallen leaves may be found beneath a leaf- 
less plant to aid in identification. Jatropha cordata Ortega, 
superficially resembles B. fagaroides and B. lancifolia 
when not in leaf, with its succulent trunk and papery, 
straw -colored bark. The branching habit of J. cordata is 
more upright and the twigs have persistent leaf petiole 
bases at the nodes and have a clear earth -scented sap. 

Plants from southern Baja California (B. odorata Bran - 
degee) have been referred here by McVaugh and Rzedowski 
(1965). Based on observations of plants in the field and in 
cultivation, I believe that these represent a related but dis- 
tinct taxon. The plants are morphologically and physiolog- 
ically distinct from mainland populations and maintain 
these differences in cultivation. A small population show- 
ing considerable similarity to mainland populations was 
observed just south of Mexico Highway 1, adjacent to a 
lava flow, east of the Volcan los Tres Virgenes between San 
Ignacio and Santa Rosalia (Johnson 89 -15). 

Plants with characters intermediate between B. faga- 
roides and B. lancifolia may be the result of natural hybrid- 
ization (McVaugh and Rzedowski 1965). B. fagaroides is 
often found growing together with B. lancifolia in eastern 
Sonora but I have not observed apparent hybrids between 
the two species. 

B. fagaroides produces leaves and begins to grow with 
the onset of the summer rains. In out -of -doors cultivation 
in Tucson, the plants will gradually leaf out in May or early 
June when given ample water but produce little growth 
until the arrival of humid weather at the beginning of the 
rainy season. As the plants defoliate in the autumn, the 
leaves change to yellow, orange or red, making an attrac- 
tive display of color. 

Seeds germinate in 5 to 14 days in hot weather. The plant 

1.0 cm 

makes an attractive patio tree or landscape specimen in 
frost- free areas. Larger plants transplant readily. Two 2 m 
tall specimens were bare -rooted and planted in containers. 
They began to grow the following summer and showed no 
ill effects from being moved. Cut limbs exude a milky 
white sap. All parts of some individual plants are strongly 
aromatic, with a citrus -like scent, while other plants are 
only slightly aromatic. Whether this is due to seasonal dif- 
ferences or individual genetic variation has not been deter- 
mined. Wood of this species is used by the Yaqui for mak- 
ing Pascola masks (Richard Felger pers. corn. 1990). 
Specimens: 10 mi S of Hermosillo, Gentry 4549. Cerro 
Tetas de Cabra, Bahia San Carlos, Felger 85 -360. Yaqui 
River, 1.5 mi S of Hwy 16, 6 mi S of Tonichi, Martin s.n. 
60 mi S of Santa Ana on the road to Hermosillo, Shreve 
6682. 10 mi S of Carbo, Wiggins 7257. 7.5 mi W of Alamos, 
Krizman 3. Cajon de la Higuera, near Moctezuma, White 
384. 10.7 mi by highway from Hermosillo to Tecoripa, E of 
Río Matape, Reichenbacher 1037A. Baboquivari Mts. near 
Fresnal, Gilman 3529. Volcan los Tres Virgenes, S of Hwy 
1, Johnson 89 -15. 

Bursera grandifolia (Schlechtendal) Engler, Bot. Jahrb. 
1: 43, 1881. 

Elepharium grandifolium Schlechtendal, Linnaea 17: 
249, 1843. 
Bursera cinerea Engler, in A. and C. DC., Monogr. Phan. 
4: 43, 1883. 
Terebinthus cinerea Rose, Contr. U.S. Natl. Herb. 10: 
119, 1906. 
Terebinthus grandifolia Rose, loc. cit. 
Elepharium cinereum Rose, N. Amer. Fl. 25: 245, 1911. 
Elepharium occidentale Rose, op. cit. 246. 
Bursera occidentalis Riley, Kew Bull. 1923: 168, 1923. 
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Bursera hindsiana 

PALO MULATO 
Large trees to at least 12 m tall with a trunk to 0.6 m 

thick. Twigs at first finely pubescent, becoming glabrous, 
gray. Bark of limbs and trunk dark green to bluish -green, 
turning reddish -orange and exfoliating in strips or in large 
sheets. Leaves once -pinnate, 15 -40 cm long, the rachis not 
winged, petiole and rachis with short white hairs, the leaf- 
lets (3) 5 -7, broadly elliptic to obovate with a caudate tip, 
5 -16 cm long and 3 -9 cm wide, veins prominent, the 
blades very soft velvety, bright green with a velvety sheen 
above, the margins entire. Flowers white, tinged with pink, 
ca. 2 mm long, in compact, many flowered panicles to 6 cm 
long, the pedicel and calyx are covered with short white 
hairs, flowering in June before leafout from the ends of 
twigs. Fruits trivalvate, in short dense clusters, reddish at 
maturity. Seeds ca. 8 mm long with a thin cloudy pink aril. 

Hills, slopes and canyons in tropical deciduous forest 
and occasionally thornscrub. Southeast Sonora and south- 
west Chihuahua, southward to Guerrero. In Sonora, 150- 
1065 m (500 -3500 feet) elevation. 

B. grandifolia is a conspicuous tree of the tropical de- 
ciduous forest of southeast Sonora, south of the Rio Yaqui. 
The tree is most common in canyons but does not appear 
to be abundant, occurring mostly in small dispersed stands 
or as scattered individuals. This species seems quite 
distinct. The velvety leaves with prominent veins and 
the compact, fuzzy inflorescences set it apart from B. sima- 
ruba and B. arborea. 

1992 

B. grandifolia is attractive and would make a desirable 
ornamental in frost -free areas. The stout, green trunk with 
sheets of reddish bark rustling in the breeze is handsome. 
Growth is more rapid than for many desert members of the 
genus. Limbs of this tree are sometimes used for fence 
posts. These often root and develop into trees. A 2.5 cm 
diameter stem -cuttings made in June and placed in perlite 
rooted within 2 months. An 8 m tall tree of B. grandifolia 
was bare -rooted and successfully transplanted to a resi- 
dence in Alamos. Viable seeds from the previous year were 
collected in June from a flowering tree. The seeds germi- 
nated in 4 to 14 days and developed rapidly. Cut stems and 
inflorescences exude an aromatic white sap. Gentry (1942) 
reports that a tea was made from the bark and given for 
fever. 
Specimens: 7.6 mi SW of Tezopaco, Turner 69 -150. 5.4 mi 
SE of Alamos, Starr 472. Above Minas Aduana, Gentry 
4822. 1.6 mi S of Minas Nuevas, Starr 229. 7.5 mi NW of 
Alamos, Krizman s.n. Minas Aduana, Mason 2980. 

Bursera hindsiana (Bentham) Engler, in A. and C. DC., 
Monogr. Phan. 4: 58, 1883. 

Elepharium hindsianum Bentham, Bot. Sulph. 11, pl. 8, 
1844. 
Elepharium rhoifolium Bentham, Bot. Sulph. 10, pl. 7, 

1844. 
Bursera hindsiana B rhoifolia Engler, in A. and C. DC., 
Monogr. Phan. 4: 59, 1883. 
Bursera rhoifolia Rose, Contr. U.S. Natl. Herb. 10: 121, 
1906. 
Terebinthus macdougali Rose, Torreya 6: 170, 1906. 
Elepharium macdougalii Rose, Torreya 6: 256, 1906. 
Elepharium goldmani Rose, Torreya 6: 256, 1906. 
Bursera rhoifolia I.M. Johnston, Proc. Calif. Acad. IV, 12: 
1058, 1924. 

RED ELEPHANT TREE, COPAL, TOROTE PRIETO 
Spreading shrubs or small trees to 5 m tall. Twigs stiff, 

much branched. Bark of young twigs dark reddish -brown, 
pubescent on new growth, soon becoming glabrous, the 
bark of older branches becoming grayish -red. Leaves sim- 
ple or of 3 -5 leaflets, to 5.2 cm long, the rachis winged, the 
leaflets ovate, obovate or broadly lanceolate, 8 -35 mm 
long and 6 -25 mm wide, the blades soft, velvety -pubescent 
on both surfaces, the margins irregularly crenate. Flowers 
white, in few -flowered panicles, 1 -5 (8) cm long, or singly, 
or 2 or 3 from the ends of stems, flowering August through 
October. Fruits bivalvate, red and green, in appearance like 
a miniature McIntosh apple. Seeds 7 -8 mm long, black, ca. 
two -thirds covered with a fleshy orange aril. 

Hills, slopes and arroyos in desertscrub. Coastal Sonora 
from north of Guaymas to near Puerto Lobos, many of the 
islands in the Gulf, and much of lowland Baja California 
from near the mouth of the Colorado River to Cabo San 
Lucas. Sea level -305 m (1000 feet) elevation. 

B. hindsiana is a common shrub or small tree of the arid 
coast of northwest Sonora. The plant attains its best de- 
velopment along sandy washes draining the coastal moun- 
tain ranges. B. hindsiana is distinct from other members of 
the genus in Sonora. B. epinnata (Rose) Engler, and B. 
cerasifolia Brandegee, from southern Baja California, ap- 
pear to represent varieties of B. hindsiana. 
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Bursera lancifolia 

The plant is ornamental when young. Seedlings quickly 
develop a swollen trunk above the soil line. The branches 
may be pruned and trained to encourage a bonsai effect. 
The green leaves contrast nicely with the red bark. Seed 
viability appears to be high, regardless of the time of year it 
is collected, although seeds are usually gone by the end of 
November. Viable, fully formed seeds are produced in 3 to 
4 weéks from flowering (Terry Hildebrand pers. com. 
1985). Germination takes 5 to 12 days in warm weather. 
An excellent account of the uses of B. hindsiana by the Seri 
Indians of western Sonora is found in Felger and Moser 
(1985). Several species of birds including Curved -bill 
Thrashers and Flickers feed upon the fruits of this species 
during autumn (Bates 1987). 
Specimens: Punto Cirio, Turner 60 -10. Ensenada Blanco 
landing, Isla Tiburn, Felger 10243. N of Desemboque, 
Felger 9386. Near Punta Granita, N of Bahia Kino, VanDe- 
vender 83 -108. Sierra Bacha, VanDevender s.n.. 7 mi W of 
San Carlos, Turner 69- 73. San Carlos Bay, Turner 61-91. 
Punta la Ona, Hibbard s.n.. 

Bursera lancifolia (Schlechtendal) Engler, in Engler, 
Bot. Jahrb. 1:43, 1881. 

Elepharium lancifolium Schlechtendal, Linnaea 17: 247, 
1843. 
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Bursera fragilis S. Watson, Proc. Amer. Acad. 21: 422, 
1886. 
Terebinthus fragilis Rose, Contr. U.S. Natl. Herb. 10: 
199, 1906. 
Elepharium fragile Rose, N. Amer. Fl. 25: 252, 1911. 

TOROTE PAPELIO, TOROTE AMARILLO, TOROTE COLORADO 
Shrubs or small trees to 6 (8) m tall with one to several 

thick, succulent trunks. Twigs glabrous, slender. Bark on 
young twigs pale gray, with age becoming dark gray. Bark 
on older limbs and trunks smooth, green, turning pale gray 
or straw colored and exfoliating in papery sheets. Leaves 
glabrous, once -pinnate, 7 -15 (17) cm long, the rachis 
scarcely winged, the leaflets 3 -7 (9), lanceolate to elliptic, 
3 -7 cm long and 7 -20 mm wide, the margins are uni- 
formly finely serrulate. Flowers white, 3 mm long, solitary 
or in small racemose clusters as the leaves appear in June 
and July. Fruits trivalvate, purplish. Seeds 5 mm long, cov- 
ered with a thin, papery orange aril. 

Hills, ridges, slopes and canyons in thornscrub, tropical 
deciduous forest and the lower edge of the oak woodland. 
Eastern Sonora to southwest Chihuahua and Sinaloa. 245- 
1220 m (800 -4000 ft) elevation. Also in Guerrero, 
Morelos, Puebla and Oaxaca. 

B. lancifolia is widespread across much of eastern So- 
nora but is not as abundant as B. fagaroides with which it 
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often grows. The species ranges from the Sierra del Tigre, 
westward to near Magdalena de Kino, and southward past 
Mazatan and Alamos. The plants are common on south 
facing slopes and ledges at Magdalena Palm Canyon be- 
tween Magdalena and Cucurpe where they are seldom over 
2 m tall and show evidence of repeatedly freezing. B. lan- 
cifolia does not occur in the lower, more arid parts of cen- 
tral and western Sonora where B. fagaroides is often com- 
mon. The larger surface area of the leaves seems to indicate 
a preference for a slightly moister environment. 

B. lancifolia and B. fragilis seem best treated as syn- 
onyms. B. lancifolia was first described from southern 
Mexico. The Sonoran plants were originally described as B. 

fragilis. Standley (1923) lists B. fragilis as a synonym of B. 

tecomaca (DC.) Standley. B. tecomaca is a distinct species 
with large trifoliate leaves and long pedicels. Bullock 
(1936) lists B. fragilis as a synonym of B. lancifolia without 
discussion. McVaugh and Rzedowski (1965) list B. fragilis 
as a possible synonym of B. lancifolia and state that "Her- 
barium specimens of B. fragilis seem to have slightly smal- 
ler leaves, leaflets, and fruits than equivalent specimens of 
B. lancifolia. " They indicate that further field work is 
necessary to clarify the relationship between the two taxa. 

The differences between herbarium specimens of the 
two taxa are very minor. The size of the leaves, leaflets and 
fruits of B. fragilis seems to fall within that of B. lancifolia. 
Specimens of B. lancifolia from southern Mexico have 
bark which is gray on the outer surface and reddish -orange 
on the inner surface. The bark of some plants from Sonora 
is straw colored on both surfaces while that of other plants 
has a pale gray outer surface and a pale orange inner sur- 
face. Other than the darker colored bark of the southern 
Mexican populations I can find no consistent characters on 
which to separate them. I am not aware of any collections 
of either taxa from the intervening region which separates 
the two populations. 

B. lancifolia appears to be very stable across its range. 
The leaves do not exhibit nearly as much variation in size, 
number of leaflets, and margin dentition as do those of B. 

fagaroides. The species is readily distinguished from B. 

fagaroides when in leaf by the fewer, larger leaflets, and by 
the uniformly finely serrulate leaflet margins. When not in 
leaf the two species are often indistinguishable. B. lan- 
cifolia often grows together with B. fagaroides but is typi- 
cally not as abundant. I have observed B. lancifolia growing 
together with B. fagaroides in Sonora at Magdalena Palm 
Canyon, Matape, Arroyo Hondo and Alamos but have yet 
to note any plants which appear to be hybrids between the 
2 species. Plants of both species have flowered simultane- 
ously in cultivation in Tucson but no seed was set. 

Leafout in B. lancifolia as in some other members of the 
genus is linked to the onset of the summer rains in late 
June or early July. As the plants defoliate in September or 
October the leaves turn yellow or red for a brief time; mak- 
ing the trees especially attractive. All parts of the plant are 
aromatic. Limbs exude a milky, white sap when cut. Gen- 
try (1942) reports "The gum, of a fine aromatic odor, is used 
as a poultice for backaches, bruises, and bone breaks." 
Specimens: Sierra Charuco, Río Mayo, Gentry 2298. Sierra 
de Alamos, Gentry 4898. 10 mi from Ures on road to 
Babiacora, Wiggins s.n. Palm Canyon, 17 mi SE of Mag- 

dalena, VanDevender s.n. 9.7 mi by road S of Nuri, Turner 
77 -27. Sierra Batuc, 9 mi NE of Matape on road to Batuc, 
Wiggins and Rollins 440. Onavas, Rea 1243. Above Ran- 
cho Tierras Negras, Martin s.n. 

Bursera laxiflora S. Watson, Proc, Amer. Acad. 24: 44, 
1889. 

Terebinthus laxiflora Rose, Contr. U.S. Natl. Herb. 
12:279, 1909. 
Elepharium laxiflorum Rose, N. Amer. Fl. 25: 253, 1911. 
Bursera concinna Sandw., Kew Bull. 1926: 434, 1926. 

TOROTE PRIETO 
Typically shrubs but occasionally small trees to 6 (10) m 

tall. Twigs slender, covered with short hairs when young, 
becoming glabrous. Bark on twigs reddish -brown, becom- 
ing dark gray -brown and somewhat scaly on older 
branches. Leaves once -pinnate or bipinnate (exceptionally 
tripinnate), 2.5 -12 cm long, glabrous, the rachis slightly 
winged, the primary leaflets 5 -15, secondary leaflets 
(when present) 3 -7, obovate or rarely lanceolate, to 2 cm 
long and 1 cm wide, usually with several uneven crenate 
teeth on the outer half of the margin. Flowers white to pale 
yellow, ca. 4 mm long, in panicles, emerging with new 
leaves, a few specimens have small leaf -like bracts at the 
base of the pedicels, flowering late June through August. 
Fruits bivalvate, ca. 8 mm long. A fleshy, orange aril covers 
the upper one -half to two -thirds of the black seed. 

Hillsides, slopes, arroyos and flats in desertscrub, 
thornscrub and tropical deciduous forest. Northcentral 
Sonora to Sinaloa, southwest Chihuahua and southcentral 
Baja California. Sea level -1065 m (3500 feet) elevation. 

The distribution of B. laxiflora is similar to that of B. 

fagaroides (H.B.K.) Engler var. elongata McVaugh and 
Rzedowski and the two species are often found growing to- 
gether. Though widespread and often common, B. laxiflora 
is seldom conspicuous. It usually occurs as a shrub and 
blends in with the surrounding vegetation. The lack of a 
conspicuously succulent trunk and the delicate brownish 
twigs do not draw attention. 

B. laxiflora should present no confusion except in south- 
east Sonora where its range overlaps with that of B. 

stenophylla Sprague and Riley. The two species are similar 
in overall appearance. The leaves of both plants are usually 
distinct but can grade toward one another and hybrids are 
possible. Bullock (1936) mentions B. concinna Sandw. as a 
possible hybrid between B. laxiflora and B. stenophylla. 
The size of the leaves and the number of leaflets in B. laxi- 
flora is highly variable and appears to be environmental, 
with large, bipinnate leaves produced under warm, humid 
conditions with ample moisture. 

B. laxiflora is closely related to B. filicifolia Brandegee of 
southern Baja California. This taxon has been combined as 
B. laxiflora S. Watson ssp. filicifolia ( Brandegee) Felger and 
Lowe. B. filicifolia is distinguished by its bright green, 
pubescent leaves and pale gray to whitish bark. 

B. laxiflora is not as ornamental as other members of the 
genus. Seeds germinate in 1 to 2 weeks in hot weather and 
the plants can grow rapidly when given ample root room. 
All parts of the plant are aromatic when crushed. The gum 
is reported to be used medicinally for treating toothaches 
and other ailments (Gentry 1942). The Seri utilize the plant 
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Bursera Taxiflora 

to make a tea for colds, sore throat and coughs and for treat- 
ing scorpion stings and black widow spider bites (Felger 
and Moser 1985). 
Specimens: Alamos, Río Fuerte, Gentry 2260. 4 mi E of 
Navojoa, Gentry 4884. Ridge 10 km SW of Moctezuma on 
road to Mazocahui, Hastings 71 -196. Bahia San Pedro, 
Turner 79 -290. 3.4 mi by road SW of Nuri, Turner 77 -24. 
Foothills of Sierra Kunkaak, 5 mi W of Punta Narragansett, 
SE part of Isla Tiburón, Felger 6967. 15.3 mi by road W of 
Ures on road to Hermosillo, Felger 3477.4 mi S of Alamos, 
Perri11 and Phelps 5183. Sierra del Viejo, Gentry 14452. 
Hwy 15, 49 mi N of Hermosillo, Mason 2976. 

Bursera microphylla A. Gray, Proc. Amer. Acad. 5: 155, 
1861. 

Terebinthus microphylla Rose, Contr. U.S. Nat. Herb. 
10: 120, 1906. 
Elepharium microphyllum Rose, N. Amer. Fl. 25: 250, 
1911. 

LITTLELEAF ELEPHANT TREE, COPAL, TOROTE, TOROTE 
BLANCO 

Shrubs or small, spreading, low branched trees to 6 (8) m 
tall. Trunk and limbs thick, succulent, often contorted. 
Twigs glabrous, maroon to reddish brown, with numerous 
short lateral twigs. The bark of older limbs eventually ex- 
foliating in papery strips as stems thicken. Bark on larger 
branches and trunks green, becoming whitish, exfoliating 
in papery flakes or sometimes in sheets. Leaves glabrous, 
once -pinnate, 1.5 -7 cm long. Rachis very narrowly 
winged. Leaflets 7 -31; linear, narrowly oblong, or rarely 
lanceolate; 5 -25 mm long and 1 -2 mm wide. Flowers 
white, 2 mm wide, solitary or 2 or 3 per cluster; flowering 
in July. Fruits trivalvate, reddish -purple. Seeds ca. 6 mm 
long, covered by a thin, papery, bright reddish -orange aril. 

Hills, ridges, slopes, canyons and arroyos, and plains in 
desertscrub. Southwest Arizona southward in western 
Sonora to the vicinity of Guaymas, many of the islands in 
the Gulf of California, most of Baja California except the 
northwest Pacific slope and higher mountains, and in 
southeast California. Sea level -915 m (3000 ft) elevation. 

B. microphylla is characteristic of extremely hot, arid 
habitats. It reaches its best development along the central 
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and northern Gulf Coast. In the northern portion of its 
range the plants are confined to warm microclimates on 
slopes and in canyons, and periodically suffer freeze dam- 
age. Shrubs of this species occur on South Mountain in the 
Phoenix area and to the southwest in Arizona on many of 
the desert mountain ranges. 

It is a distinctive tree across its range. The small leaves 
and red twigs with whitish or golden -colored trunks set it 
apart from the other species within the region. In its fullest 
development it forms a small tree with one or several suc- 
culent trunks and thick, gnarled, tapering limbs; these 
sometimes reclining on the ground. The sap is highly 
aromatic and can be overpowering when concentrated as 
when collecting the fruits. The Elephant Tree Mistletoe, 
Psittacanthus sonorae (S. Watson) Standley, is frequently 
parasitic on B. microphylla in the Guaymas region. It pro- 
duces attractive tubular red flowers and an attempt should 
be made to grow it on cultivated burseras. 

B. morelensis Ramirez and B. multifolia (Rose) Engler 
have been considered by some authors (Standley 1923, Bul- 
lock 1936) to be synonyms of B. microphylla. However, 
McVaugh and Rzedowski (1965) have shown that these 
species, which are native to southern Mexico, appear to be 
sufficiently distinct from B. microphylla. It is improbable 
that B. microphylla may have hybridized with B. mul- 
tifolia and B. morelensis in the past as suggested by 
Mooney and Emboden (1968). Based on chemical studies, 
the populations of B. microphylla found in Sonora have lit- 
tle affinity with the populations from Baja California 
suggesting that they were dispersed across the top of the 
Gulf of California rather than across it (Mooney and Embo- 
den 1968). 

A population of B. microphylla in the Waterman Moun- 
tains, near Silverbell, Arizona, appears to be intermediate 
in character with B. fagaroides (Tom VanDevender, 
Richard Felger pers. corn., pers. obs.). The trees have leaves 
which approach the minimum size for B. fagaroides, the 
number of leaflets falls within the range of that species and 
the bark on older limbs and trunks exfoliates in straw -col- 
ored papery sheets. The twigs and smaller limbs have the 
red bark characteristic of B. microphylla and the trees re- 
main in leaf through most of the year unless damaged by 
frost. This population represents the easternmost reported 
population of Bursera in Arizona. A study of these plants is 
needed to determine their taxonomic status. 

Seeds germinate within 6 to 14 days in hot weather. In 
cultivation, the stem of B. microphylla is the slowest to 
thicken of all the Sonoran burseras. The caudex below the 
soil line thickens and becomes succulent within 2 months 
but most of the above -ground stem remains noticeably 
thinner than any of the other species of comparable age for 
several years. Leaflet margins of seedlings and young, vig- 
orously growing plants often have irregular lobes along 
their margins. The plant is an excellent bonsai candidate 
and makes a spectacular landscape specimen in nearly 
frost -free desert areas. Trees have been successfully trans- 
planted into several landscapes in Hermosillo. 

Gray Vireos and Ash -throated Flycatchers feed heavily 
on the ripe fruits of B. microphylla in the Puerto Lobos re- 
gion during the winter months. The winter range of the 
Gray Vireo in Sonora closely matches the distribution of B. 

microphylla. Birds do not appear to eat the unripe fruit 
(Bates 1987). Felger and Moser (1985) present a thorough 
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account of the many uses of B. microphylla by the Seri In- 
dians. They report that deer on Isla Tiburn eat the bark of 
this species when food is scarce. Standley (1923) reports 
that the bark of B. microphylla has been used for tanning 
and dyeing, and medicinally for treating venereal diseases. 
Specimens: 6.1 mi by road E of Puerto Lobos, Felger 16802. 
Cerro de la Vigia, Guaymas, Felger 11697. Sierra Seri, 
Felger 20532. 15 km W of Caborca, Mexico Hwy. 2, Phillips 
75.2. El Congresso, Sierra Tesota, Gentry 3592. Tecomate, 
NW part of Isla Tiburón, Felger 6234. Picnic area at Senita 
Basin, Organ Pipe Cactus National Monument, Bowers 
1095. Tinajas Altas, Tinajas Altas Mountains, VanDeven- 
der 86 -12. 

Bursera penicillata (Sesse' and Mocino ex DC.) Engler, 
in Engler, Bot. Jahrb. 1: 44, 1881. 

Elepharium penicillatum Sesse' and Mocino ex DC., in 
DC., Prodr. 1: 742, 1824. 
Bursera mexicana Engler, in DC., Monogr. Phan. 4: 51, 
1883. 
Bursera inopinata Bullock, Bull. Misc. Inf. Kew 1937: 
456, 1937. 

TOROTE COPAL, TOROTE PRIETO, TOROTE INCIENSO 
Upright trees to 10 m tall. Twigs thick, sparingly 

branched. Bark on twigs pubescent, reddish -brown, becom- 
ing slightly scaly and reddish -gray on older limbs. Leaves 
once -pinnate, 12 -38 cm long; rachis winged, the leaflets 
5-13, broadly lanceolate to elliptic, 2.5-12 cm long and 
1 -4 cm wide, the blades finely pubescent on both surfaces, 
the margins strongly dentate. Flowers white, 3 mm long, 
borne on a delicate, few to many flowered panicle to 14 cm 
long, flowering in June and July. Fruits bivalvate, purplish. 
Seeds black, 8 mm long, ca. one -half covered with a fleshy 
orange aril. 

Hills, slopes and canyons in tropical deciduous forest 
and occasionally thornscrub and the lower edge of the oak 
woodland. Southeastern Sonora, southwest Chihuahua, 
southward along the west coast of Mexico to Central 
America. 180 -915 m (600 -3000 feet) elevation. 

Bursera penicillata is locally abundant in tropical de- 
ciduous forest in the mountains of southeast Sonora, south 
of the Río Yaqui. It is absent from the lower elevations of 
the region. The tree is distinctive with its upright habit and 
sparsely branched, thick twigs. The large, pubescent leaves 
are different from those of the other species in the region. 
The sap of B. penicillata is highly aromatic, having the 
scent of licorice. Gentry (1942) reports "The herbage is 
used by the natives in treating catarrh, the gum for tooth- 
aches and other afflictions." This species has been grown 
in plantations in India for production of oil from the drupe 
valves (Bullock 1936). The upright growth habit and dense 
shade of this species make it suitable for horticulture in 
frost -free climates. 
Specimens: Aduana Mine area, Alamos, Mason 3054. 38.8 
mi N of Alamos on road through San Bernardo, Perrill and 
Phelps 5236. 7.5 mi NW of Alamos by road, Krizman s.n. 
San Bernardo, Ro Mayo, Gentry 1585. Onavas, Graphite 
mine NE of pueblo, Rea 1244. 

Bursera simaruba (L.) Sargent, Gard. and Flor. 3: 260, 
1890. 

Pistacia simaruba L., Sp. Pl. 1026, 1753. 

Bursera gummi f era L., Sp. Pl. ed. 2: 471, 1762. 
Elepharium integerrimum Tul., Am. Sci. Nat. 3 ser. 4: 
368, 1846. 
Bursera integerrima Tr. and Pl., Ann. Sci. Nat. 5 ser. 14: 
303, 1872. 

GUMBO LIMBO, TOROTE 
Large trees to 30 m in height with trunks to 1 m or more 

in diameter, forming a high canopy. Twigs glabrous. Bark 
greenish, turning a coppery- reddish color and exfoliating in 
large flakes or sheets. Leaves once -pinnate, 17 -30 cm long, 
the rachis not winged, the leaflets (5) 7 -11 (13), elliptic, 
with caudate tips, 6-9.5 (11.5) cm long and 2.8-3.5 (6.5) 
cm wide, veins not prominent, the blade glabrous, shiny 
dark green, the margins entire. Flowers ca. 1 mm long, yel- 
low, in a stout, glabrous inflorescence, 1.5-12.5 cm long, 
the pedicels 1 -1.5 mm thick. Fruits trivalvate, glabrous, 
reddish at maturity. Seeds ca. 8 mm long, covered with a 
thin pink aril. 

In Sonora, known from one collection (Gentry 3621) at 
Arroyo Gochico, a tropical canyon near San Bernardo, in 
southeast Sonora. Southward it is found along the west 
coast of Mexico to northern South America and from 
southern Tamaulipas, southward along the east coast. It 
grows on many of the Caribbean islands and extends into 
extreme southern Florida. 

Bursera simaruba has the widest distribution of any 
member of the genus and was likely the first species of 
Bursera to be encountered by Europeans. In Sonora the tree 
occurs only in tropical canyons in the upper Río Mayo re- 
gion (Gentry 1942). I have observed huge trees in the tropi- 
cal forests along the coast of Nayarit which appear to be 
this species. 

B. simaruba and its relatives are in need of careful study. 
This species seems to be very close to B. arborea (Rose) 
Riley which Standley (1923) considered to be a synonym. 
McVaugh and Rzedowski (1965) maintain them as separate 
species. The leaves of B. simaruba are glabrous while those 
of B. arborea are at first pubescent, becoming mostly gla- 
brous except for a few short, white hairs along the petiole, 
rachis and veins of the leaflets. Additionally, B. simaruba 
tends to have more leaflets, commonly 9 to 11; while B. ar- 
borea typically has 7. The inflorescence of B. simaruba 
seems to be stouter and the fruit slightly larger than in B. 

arborea. B. attenuata (Rose) Riley, and Terebinthus 
acuminata Rose are closely related plants which are dis- 
cussed in McVaugh and Rzedowski (1965). 

Twenty six species of birds were observed to feed on 
seeds of a single tree of B. simaruba in Panama in January. 
A squirrel was also seen to gather the fruits (Trainer and 
Will 1984). 

While not exploited in Sonora due to its rarity, B. 

simaruba has been utilized in other regions for various pur- 
poses. Standley (1923) reports that the gum of this species 
has been used as a cement for mending broken china and 
glass. He states that the gum is used medicinally: 
"diaphoretic, purgative, diuretic, and expectorant proper- 
ties are all attributed to it, and it is employed for dysentery, 
dropsy, venereal diseases, yellow fever, and other affec- 
tions." 
Specimens: Arroyo Gochico, Sonora, 1000 to 2000 feet, 
Gentry 3621. Panuco, Sinaloa, Smith 164. Teacapan, Sina- 
loa, Fine 77 -11. 
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i 

1.0 cm 

Bursera penicillata 



Bursera hindsiana. 
Closeup of trunk. August 1985. 

Bursera fagaroides var. elongata north of 
Hermosillo, Sonora. Trunk with exfoliating 
bark. April 1989. 

Bursera fagaroides var. elongata north of 
Mazatan, Sonora. August 1985. 

Bursera microphylla. 
Closeup of trunk. February 1989. 

Bursera fagaroides var. elongata north of 
Hermosillo, Sonora. Stem with mature fruit 
and seeds. Note the bright orange -red arils. 
April 1989. 

Bursera microphylla near San Carlos, 
Sonora. February 1989. 

Bursera grandifolia along Arroyo de 
Cuchujaqui near Alamos, Sonora. Trunk with 
exfoliating bark. March 1989. 

Bursera hindsiana. Twig with fruit. 
August 1985. 

Bursera hindsiana northwest of Bahia Kino, 
Sonora. August 1985. 
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Bursera simaruba 



Johnson Genus Bursera 143 

Bursera stenophylla 

Bursera stenophylla Sprague and Riley, Kew Bull. 
1923: 169, 1923. 

Elepharium stenophyllum (Sprague and Riley) Ortega 
TOROTE BLANCO, CHUTAMA 

Slender, delicately branched trees to 7 (12) m tall. Twigs 
slender, glabrous. Bark reddish -gray, becoming gray. 
Leaves distinctly bipinnate, 4.5 -16 cm long, with (9) 13- 
15 (17) primary leaflets, the rachis very slightly winged 
with a few short white hairs on the underside, the second- 
ary leaflets oblanceolate to narrowly oblong, 3 -10 (15) mm 
long and 0.7 -1 mm wide, glabrous, the margins entire. 
Flowers 4 mm long, yellow, in short clusters, the inflores- 
cences may occasionally have a small leaf -like bract where 
they branch, flowering in June and July. Fruits bivalvate, 
ca. 1 cm long. Seeds black, ca. two -thirds covered with a 
fleshy orange aril, 8 mm long. 

Hills, slopes and canyons in tropical deciduous forest 
and lower oak woodland. Southeast Sonora, southwest 
Chihuahua and Sinaloa. 180 -1065 m (600 -3500 feet) ele- 
vation. 

Bursera stenophylla is a relatively inconspicuous tree in 
habitat where it usually grows as scattered individuals. It 
appears to be closely related to B. laxiflora S. Watson and 
to B. bipinnata (Sesse & Mocino ex DC.) Engler. B. 

stenophylla is similar in general appearance to B. laxiflora. 
The leaves of the two species are usually distinct, however, 

some specimens appear intermediate, suggesting a hybrid 
origin. Bullock (1936) maintained B. stenophylla as a sepa- 
rate species from B. bipinnata: "The closely allied B. 

stenophylla with its larger, more diffuse leaves, narrower 
leaflets, and smaller aril, is sufficiently distinct." All Sono- 
ran specimens of B. stenophylla that I have examined con- 
sistently differ from specimens of B. bipinnata from 
further south. The Sonoran plants have larger, more open 
leaves and slightly smaller leaflets with only scattered 
hairs on the underside of the rachis. The seed of B. 

stenophylla is 7 -8 mm long and is two -thirds covered by 
the aril while that of B. bipinnata is approximately 5 mm 
long and is three -fourths covered by the aril. Flowers of 
specimens of B. stenophylla appear to be slightly larger 
than those of B. bipinnata. A thorough study is needed to 
clarify the exact relationship of these taxa. 
Specimens: Road from Alamos to San Pedro, Mason 2924. 
Canyon near Onavas, Rea 1241. 4 mi S of Alamos, Perrill 
and Phelps 5181. Above Rancho Tierras Negras, Martin 
s.n. 7.9 mi N of Nuri, 1.4 mi S of Arroyo Hondo, Turner 77- 
21. Sierra de Alamos, Gentry 4916. 
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Bursera simaruba near San Blas, Nayarit. March 1983. See article 
on page 126. 
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