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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. 



Johnson 

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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imr 
1.0 cm 

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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Bursera arborea 
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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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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 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. 


