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President’s Message:
Bitterbrush — Observations  
on Morphology & Taxonomy
by Richard Spjut

I N OCTOBeR 1989, I COLLeCTed  
 samples of bitterbrush [Purshia triden-
tata, Rosaceae] in California for a natural-
product chemist at Purdue University, Dr. 
Ching-jer Chang, who screened biodiver-
sity collections of plants for new anti-can-
cer compounds.

The dried samples consisted of 240 g. of 
root and 350 g. of twigs-leaves at one loca-
tion, 200 g. of stem-bark at a second loca-
tion, and 200 g. of root at a third location. 
For voucher specimens I noted that: 

• at the first location — 16 miles east of 
the town of Mount Shasta on sandy 
flats with scattered ponderosa pine and 
chaparral, 3,500 ft elevation — it was 
a rounded shrub 1–1.5 m. high with 
“quite glabrous leaves”, “sunken glands 
indistinct”;

• in the second location — 60 miles east of 
Redding — it was a “scrubby tree to 5 m. 
high, bark thin, dry, hard to peel”, occur-
ring with Cercocarpus ledifolius (curl leaf 
mountain mahogany) around granite 
boulders at 4,000 ft.; 

• and in the third location — southeast of 
Mono Lake “in Jeffrey pine woodland” 
at 7,500 ft. — it was “a common under-
story shrub”.

dr. Chang reported anti-tumor activity in 
a root sample and requested 5 kg. recol-
lection which I obtained in June 1990 from 
the eastern Cascades of Washington “along 
the forest margins and open rocky places” 
there at 3,500 ft, while simultaneously col-
lecting bryophytes for anti-tumor screening 
by Dr. David Kingston at Virginia Poly-
technic Institute and State University. 

The recollection, however, failed to reconfirm the 
anti-tumor activity. dr. Chang questioned whether 
I had recollected the right species. Subsequently, I 
have paid closer attention to the morphological and 
ecological variations in bitterbrushes.

Prior to The Jepson Manual (1993, Hickman edition), 
the bitterbrush genus included just one other species, 
Purshia glandulosa 1.The two species are commonly 

known as northern antelope bush (P. tridentata) and 
Mojave antelope bush (P. glandulosa) in reference to 
their differing geographical ranges and their impor-
tance as food to antelope and deer 2. Northern ante-
lope bush is primarily found in the Great Basin and 
Rocky Mt. regions, and Mojave antelope bush in the 
Mojave Desert to southern Great Basin Desert; both 
occur in Kern County (Fig. 1). However, they have 
since become one species and two varieties of just bit-
terbrush (P. tridentata). Why? 

...Because they are viewed as promiscuous in hybrid-

Fig. 1. Comparison of two species of Purshia, antelope bush (bitterbrush), in Kern 
County. Left: P. tridentata, showing young, fruiting carpel in several flowers, and termi-
nally 3-lobed leaves that are white hairy underneath and slightly curled inwards along 
margins. A knee-high shrub collected on the north side of Sorrell Peak just south of 
Piute Mt. in Jeffrey pine forest. Right: P. glandulosa, with young, fruiting carpel visible 
in upper left flower, and with distinctive glutinous 3-lobed leaves rolled under along 
margins to midrib. Collected from a tree-like plant in desert scrub along the eastern 
Sierra Nevada, upper region of Short Canyon with scattered California juniper, Joshua 
tree, Palmer oak, bear-grass (Nolina parryi), and bladder sage.

Fig. 2. Cliffrose, Cowania stansburyana, with flowers and young fruit. Flowers each 
have multiple individual carpels, evident by the 2–5 long, feathery, fruiting styles, 
elongating as they grow out of their floral vase-like hypanthium, the carpel body 
(ovary) not visible (inside the hypanthium); leaves 5-lobed, glossy, green, resinous. 
Inyo County, White Mts. near Cerro Gordo.

A
ll 

ph
ot

os
 co

ur
te

sy
 R

ich
ar

d 
Sp

ju
t



Mimulus  Memo — September 20166

izing with another related species, commonly called 
cliffrose (Cowania stansburyana {Fig. 2]), where their 
geographic ranges overlap. Their alleged introgres-
sions 3 led to the downfall of Cowania 4 — all of its six 
species were added to Purshia. One in Arizona — P. 
subintegra — developed an identity crisis for its pro-
miscuity with P. stansburyana. Purshia subintegra is an 
endangered species that may lose its protected status 
if it keeps pollinating around with P. stansburyana  5. 
The plants are not entirely to blame, however, human 
disturbances to their habitats have been implicated 6.

Although hybridization is reportedly common where-
ever the rosaceous species overlap geographically, I 
have rarely seen the hybrids in my travels. Moreover, Je-
pson (1923) had noted that the alleged “hybrid between 
Cowania mexicana var. stansburiana [sic] and Purshia 
tridentata”, “variety dubia Bdg.” (Brandegee), known 
then from the Providence Mts., CA and Morey Peak, 
Nv, was rarely collected. 7 “Cowania differs from Purshia 
in so many striking characteristics that hybrids and 
hybrid derivatives are easily detected in the field” 8.

Therefore, it seems reasonable not to recognize P. 
subintegra since it is a genetically modified species (P. 
x subintegra) as a result of being hybridized over most 

Fig. 3. Pine forest antelope bush. Top: Along California Hwy 395 in 
Mono County, abundant shrub in understory of Jeffrey pine wood-
land. Bottom: Southwestern Colorado, a common understory shrub in 
open ponderosa pine forest. Plants obviously similar at both locations, 
small round shrubs mostly <1 m. high with fine, interwoven branches. 
Close-up of California plant is shown to have one fruiting carpel per 
flower whereas the Colorado plant has one to three multiple carpels 
per flower. Various pine forest–bitter brush associations that have been 
described are referenced in A Manual of California Vegetation, 2nd 
ed 11. “From British Columbia to Truckee, California along the eastern 
slopes of the Cascades and northern Sierra Nevada, ponderosa pine 
(Pinus ponderosa) or Jeffrey pine (P. jeffreyi) woodlands with antelope 
bitterbrush understories have a distinct, repetitive, identifiable appear-
ance that produces a characteristic landscape” 12.

Fig. 4. Krummholz antelope bush alliance. Top: Southwestern 
Wyoming near the Continental Divide, ~8,500 ft. Bottom: 
California, west of Hwy 395 in Mono County along road to 
Virginia Lakes, 8,300–9,000 ft. Plants at both locations simi-
lar in habit — low ± flat-topped shrubs, wider than tall, circu-
lar in outline. Close-up of California plant shows one fruiting 
carpel per flower in contrast to the Colorado plant with one 
to two multiple carpels per flower. Note the wedge-shaped 
leaves are relatively broad and tapered to base in comparison 
to the narrow, tapered leaves of the pine forest antelope bush 
shown in Fig. 3.

of its range when other Purshia and Cowania species 
are not recognized as distinct over most their range.

Furthermore, there are characteristic differences of 
northern antelope bush (Purshia tridentata) worthy 
of taxonomic varietal status. I proposed (see www.
worldbotanical.com/purshia.htm) that the bitterbrushes 
be kept separate species and P. stansburyana be classi-
fied in Cowania. 

Four varieties of P. tridentata can be seen along High-
way 395 from Mono County in California to central 
Oregon and elsewhere , titled and described as follows:

1. Pine forest antelope bush (Fig.3). Low, 
rounded shrub with many basal stems as-
cending to 1 m.; the branches relatively thin 
and interwoven; occurring in montane pine 
forests, notably ponderosa pine in northern 
California north to British Columbia and east 
to Colorado, with Jeffrey pine in California, 
occasionally with lodgepole pine in California 
and Oregon. In Kern County it can be seen in 
Jeffrey pine forest on the southern Kern Pla-
teau and in the Piute Mts. and the north slope 
of Sorrell Peak (Fig. 1).
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2. Krummholz antelope bush (Fig. 4). Low 
flat-topped shrub, wider than tall; a stunted 
growth habit in subalpine scrub ranging from 
California to Wyoming.

3. Arborescent antelope bush (Fig.5). Tree-like 
to 5 m. or more with abundant spur shoots; 
often forming thickets or forests from Califor-
nia to Oregon.

4. Desert shrubland antelope bush (Fig. 6). 
erect to wide spreading shrub, branching pro-
fusely, usually 1–3 m. high; forming alliances 
in the great Basin desert.

Except for No. 4, the varieties are easily recognized 
at a glance, even at highway speeds – obviously, no 
hand lens needed! They generally retain their field 
characteristic traits when grown in the greenhouse. 
Thus, differences in the habit of the plant have a 
genetic basis 9. 

Although I recollected Purshia tridentata by modern 
day floristic accounts, Dr. Chang may be right that I 
recollected a root sample from the wrong species or 
from a variety that has yet to be formally recognized; 
alternatively, it may be that its root-soil bacteria 
associations 10 were responsible for its antitumor 
activity. ✿

Fig. 5. Arborescent antelope bush, a localized forest-like stand in the 
California Mono floristic subdivision along Hwy 395, ~6,500 ft. Tree-
like in habit. Thickets frequently seen along the California/Nevada State 
line from Mono County to near Janesville in Lassen County, CA where 
also described by Alderfer  9 as “extraordinary stands of bitterbrush 
presented towering thickets.”

Fig. 6. Desert shrubland antelope bush. Left: west of Hwy 395 along Rock Creek Road north of Bishop, Mono Co., California, 6,300 ft.   
Right: Alvord Desert, an alkali desert in the rain shadow of the Steens Mountain, Oregon, 4,000 ft.
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