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ABSTRACT
Since 1984 I have recorded all flowering plant taxa along a five-mile canyon route that climbs 4158 ft (1267 m) to the summit of
Mount Kimball in the Santa Catalina Mountains of southern Arizona. In this flora of vascular plants in the Finger Rock Canyon
Watershed, I describe the study area and its six vegetative associations, then discuss the impacts of drought, non-native species,
and fire. The annotated flora, primarily based on data collected through 2017, includes information on abundance, distribution,
vegetative associations, elevation where found, and months and years blooming. To investigate the effect of elevation on species
richness and flowering duration, I divided the trail into five segments, approximately one mile (1.6 km) in length, and have focused
primarily on an area about 30 ft (9.1 m) on either side of the trail. The phenological data collected is summarized for each taxon
seen flowering from 1984-2017. The flora currently includes 615 specific and infraspecific taxa in 363 genera and 84 families. Although the watershed includes only about 0.6% of the area of the Santa Catalina Mountains, approximately 45% of the known flora
of the range has been found here. This is particularly remarkable considering the area I have surveyed on foot is only about 7% of
the watershed and less than 0.06% of the entire range.

GEOGRAPHY AND CLIMATE
On my first hike to Mt. Kimball on May 29, 1981, I was captivated by Finger Rock Canyon. The dramatic changes in flora and
fauna as I ascended the rugged trail were so intriguing that I was drawn to the area and wanted to learn as much about it as I could.
The diversity I experienced delighted all my senses—this, to me, was the epitome of the Arizona experience. Going from desert
scrub to pine forest in only a few hours, or in and out of winter in a day, is of course possible only because of local topography and
climate.
The Santa Catalina Mountains and Finger Rock Canyon
The Santa Catalina Mountains, situated immediately north of the city of Tucson in Pima County, Arizona, rise to an elevation of
9157 ft (2791 m) at Mount Lemmon. The range was named after Saint Catherine by Padre Eusebio Francisco Kino (1645–1711),
who was assigned by the Jesuits to minister to the native peoples of the Primerίa Alta region, what is now southern Arizona and
northern Sonora (Walker and Bufkin 1986). Whether Padre Kino or the “Anglos” who followed were aware that the indigenous
Tohono O’odham called the range Babad Du’ag, “Frog Mountain,” is unknown. Barnes (1935) made no mention of that name but
noted that an early Spanish name was La Iglesia (The Church) and that some early maps identified the range as the Santa Catarina
Mountains. One wonders whether the “Catarina” name originated with a Portugese-speaking visitor or with a Spanish-speaking
entomologist with a droll sense of humor: Catarina is Portuguese for “Catherine” but Spanish for “ladybug,” a beetle known for
massing on area mountain tops in the summer. Mt. Lemmon was named after botanist Sara Lemmon (1840–1923) following an
outing to the peak with her husband in 1881 (Bowden 1987).
The Catalinas, as they are known locally, are one of many isolated mountain ranges that form the “Madrean sky island archipelago” spanning the international border in Arizona, New Mexico, Sonora, and Chihuahua (Warshall 1995a, b). These ranges are
located in the Basin and Range Geologic Province, characterized by elongated block-fault mountain ranges separated by alluvium-filled valley floors (Baldridge 2004; Nations & Stump 1981). The topography is highly variable, and the biotic communites of
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these ranges change with elevation and aspect. Native plant species of the sky islands of southeastern Arizona have affinities with
Madrean, Cordilleran, Sonoran, Californian, and Inter-mountain floristic provinces (McLaughlin 1995; Coblentz 2005; Ffolliott
and Davis 2008). These affinities result in one of the most diverse floristic areas in the country (Coblentz and Riitters 2005). Since
desert scrub and grassland communities between the mountain “islands” may limit genetic interchange of sky island species, a high
number of endemic species might be expected (Warshall 1995b). The sky island ranges, however, have been separated ecologically
for a relatively short period of time and current biotic communities reflect this (Van Devender 2000, 2007). McLaughlin (1995)
identified 54 plant species endemic to the sky islands of southeastern Arizona. Sixteen of these are found in the Santa Catalina
Mountains and nine, in the study area. The Arizona Heritage Data Management System (Arizona Game and Fish Department,
2004) indicated that Streptanthus lemmonii S. Watson (Lemmon jewelflower) is known only from the Catalinas, but Verrier (2018)
considered this species no longer extant in the range.
Bezy (2016), Force (1997), and Dickinson (1987) provided excellent accounts of the geologic history of the Catalinas, so here a
brief summary will suffice. The present range began to form about 35 million years ago from deeply buried rock up to 1.65 billion
years old. The process began when stretching and thinning of crustal rock transformed granite to gneiss (foliated metamorphic
rock), and this began to move toward the surface, forming a dome of gneiss and highly fractured bedrock termed a metamorphic
core complex. The Catalina detachment fault formed as much as 8 mi (12.9 km) below the surface. The Catalina core complex includes the Catalina, Rincon, and Tortolita Mountains (Dickinson, 1991). About 15 million years ago, the Basin and Range Geologic
Province was created when crustal rock was broken into blocks; some were lifted to form mountains and others subsided thousands of feet to form basins (Bezy 2016, Wagner & Johnson 2006). During this period, the Santa Catalina and Rincon Mountains
achieved their current elevation (Piper et al. 2010; Dickinson, 1991). Movement along the many faults in the area continued until
about 5 million years ago.
The actual area of the Santa Catalina Mountains depends largely on where one decides to draw the boundaries. The Catalina
detachment fault to the south, the Pirate fault to the west, the San Manuel formation on the north, and the San Pedro trough on the
east provide good geological boundaries (see Dickinson 1991), but here I simply include the area within the Coronado National
Forest boundary, with Redington Road the dividing line between the Catalina and Rincon Mountains. Forest Shreve (1915), the
first to undertake a study of the range, described the Catalinas as being “roughly triangular,” the base of the range lying at about
3500 ft (1067 m) elevation on the northeast, 3500–3800 ft (1067–1158 m) on the northwest, 3000 ft (914 m) on the south, and
4300 ft (1311 m) on the southeast. Whittaker and Niering (1965) did not provide an explicit description in their series of papers
on the Catalinas but included pediments to the south and east in addition to Coronado National Forest north of Redington Road.
They indicated that the Catalinas range in elevation from 2789–3215 ft (850–980 m) on the southwest to the summit of Mt. Lemmon. Verrier (2018) included the area I have defined plus bajada and pediment to the northeast and northwest and Oracle State
Park, an area of about 259,000 ac (104,813 ha). The range contributes significantly to the Santa Cruz River watershed to the west
and the San Pedro River watershed to the east. The Tucson Mountains to the southwest, the Tortolita Mountains to the northwest,
and the immediately adjacent Rincon Mountains to the southeast are the nearest named ranges.
Intrusive structures called sills, composed of harder material more resistant to erosion, form the impressive cliffs of the canyons
in the Catalinas (Bezy 2016). Erosion occurring along faults and joints, primarily through the action of water, resulted in the current channel morphology of the numerous canyons in the range (Pelletier et al. 2009). Debris flows, rock falls, and erosion continue to modify the topography. Youberg et al. (2008) mapped debris flows in the forerange of the Catalinas following a number of
such events in the range in 2006. In the first mile of the study area, deposits dating from 570 ± 100 years ago to 33,500 ± 2930 years
ago were observed, most dating from the late Pleistocene to the middle Holocene. Limited middle to late Holocene deposits near
canyon mouths “suggest that recurrence intervals for debris flows exiting the Santa Catalina Mountains are probably on the order
of thousands of years” (Youberg et al. 2008). Earthquakes, although infrequent, have undoubtedly precipitated numerous rock falls
and slides. After the San Bernardino earthquake in 1887, clouds of dust, smoke from fires ignited by sparking rocks, and rock falls
were reported for the Santa Catalina Mountains, including the vicinity of the study area (DuBois and Smith 1980). Many of the
very large boulders on steep slopes and canyon bottoms were likely dislodged during that event. Chemical weathering and decomposition is hastened by slightly acidic water seeping into cracks, while freezing water and plant roots exert a mechanical force (Bezy
2016). Erosion and weathering of the rock has resulted in boulder fields and talus build-up below sheer cliffs.
Erosion, of course, is on-going. In Finger Rock Canyon, heavy rains sometimes incise trenches up to 12 in (30.5 cm) deep on
steep slopes and on trails, particularly in oak-pine woodland, and have resulted in removal of some vegetation in the canyon
bottom. The most significant incident of flooding during the study period occurred in the spring of 1994 when up to 4 ft (1.2 m) of
water swept through narrower areas of the canyon, scouring the canyon bottom in places and eliminating considerable vegetation.
In January 1984, a significant rock fall, originating from the cliff face about 100 ft (30.5 m) above a steep slope, crossed the trail at
approximately 4920 ft (1500 m) elevation. It stripped nearly all vegetation, including mature oaks with trunks up to 20 in (50.8 cm)
in diameter, from the slope in an area 50 ft (15.2 m) wide near the base of the upper cliffs and up to 250 ft (76.2 m) wide at the top
of the cliffs just below the trail. In places the trail was buried under 10–15 ft (3–4.6 m) of rock and soil, and at the south edge of the
area a 75 ft (22.9 m) strip of bedrock was exposed. The two large areas on the cliff from where the rock originated are still clearly
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visible. At least three small rock falls occurred in the study area in 2007, and in August of that year, following heavy rain, the crown
of a Quercus oblongifolia (Mexican blue oak) with a trunk over 18 in (45.7 cm) in diameter was sheared off about 6 ft (1.8 m) above
ground by falling rock, leaving the battered trunk upright. The trail was piled high with small branches, a few branches were visible
at the bottom of the steep slope some 30 ft (9.1 m) below the trail, but the rest was carried over the cliff below the slope. In 201617, a number of boulders up to 250 ft3 (7.1 m3) fell from the cliffs, in one place taking out about 10 ft (3 m) of the trail. It is rather
disconcerting when hiking the trail on a star-filled night to hear a thunderous crack, then a low rumble lasting several seconds, followed by the sound of bouncing boulders or rock slabs sliding on scree. Because of reverberation, the origin of such events cannot
be determined, and it is difficult to know whether to run or stand still. Only once have I heard falling rock during daylight hours.
The study area (Figure 1) lies in the “Catalina forerange antiform” that fronts the core of the main mountain mass (Dickinson
1987, 1991). The forerange is separated from this core by the Romero Pass Fault (Bezy 2016). Bedrock is composed primarily of
Wilderness Suite leucogranites, Oracle Granite, and variably mylonitic gneiss (Fornash et al. 2013). Aplite, pegmatite, and mica
schist are frequently seen, and feldspar, quartz, muscovite and biotite are common minerals (Force 1997; Dickinson 1991). The
stream channel in the bottom of Finger Rock Canyon is intermittent, flowing only during periods of winter-spring precipitation
and snowmelt or the summer monsoon. Soils are largely shallow lithosols, less than 20 in (50.8 cm) in depth on average, and organic matter, surface cover, nitrogen content, and acidity decrease with elevation (Whittaker et al. 1968).
Mount Kimball is the second highest peak in the front range, rising to an elevation of 7258 ft (2212 m). The peak was named in
1923 after Fred E. A. Kimball (1863–1930), a prominent Tucson conservationist (Barnes 1935). Finger Rock Canyon, known for a
distinctive rock formation resembling a fist with the index finger pointing upward, has a southwest to northeast orientation. The
ridges forming the canyon walls rise 400–1000 ft (122–305 m) from the canyon bottom in a series of cliffs and steep rocky slopes.
The study area includes the Finger Rock Canyon watershed beginning at the US Forest Service (USFS) trailhead, a little north of
the Catalina detachment fault, up to and including the upper 400 ft (122 m) of Mt. Kimball. This area includes approximately 1103
ac (446 ha) and has been proposed as a Research Natural Area in the draft Resource Management Plan for Coronado National

Figure 1. The study area, showing the route to Mt. Kimball (solid white line) and the six vegetative associations:
desert scrub (DS), riparian scrub (RS), scrub grassland (SG), oak woodland (OW), oak-pine woodland (OPW),
and pine forest (PF). The end of each mile segment is shown by numbers beside the trail. The inset shows the
location of the study area in the Santa Catalina Mountains, the solid line indicating Santa Catalina Ranger District
boundary. Source: Jeff Belmat and Theresa Crimmins based on data provided by the author.
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Forest (USDA, Forest Service 2013). Located within Coronado National Forest’s Pusch Ridge Wilderness and the Bighorn Sheep
Management Area, the study area consists of about 0.6% of the 189,487 ac (76,683 ha) comprising the Coronado National Forest
portion of the Santa Catalina Mountains. The 5 mi (8 km) route to Mount Kimball climbs 4158 ft (1267 m), following USFS trail
42 for 4.5 mi (7.2 km), then USFS trail 62 to the peak. Locally these trails are known, respectively, as the Finger Rock and Pima
Canyon Trails; the specific route I follow is often called the Mt. Kimball Trail.
Area Climate
Climate is a driving force in the determination of the vegetation of an ecosystem, and the vegetation, in turn, affects the climate
of the region (Bonan 2002). Shreve (1915) recognized the importance of the bimodal annual precipitation in the Sonoran Desert
and argued that moisture was more important than temperature in determining the diversity of vegetation. He noted that both precipitation and temperature change with increased elevation and vary widely from month to month and year to year. The amount of
moisture available to plants varies considerably not only with temperature but also with topography, amount of organic matter, soil
depths, and storage potential of weathered bedrock, all of which affect the amount of runoff and evapotranspiration (Whittaker et
al. 1968; Schwinning 2010). The growing season decreases with increasing elevation because of the intensity and duration of low
temperatures (Shreve 1915). Based on 1981–2010 normals, the National Weather Service Forecast Office (2016) reported that in
Tucson the average annual high temperature is 83.1°F (28.4°C), the average annual low temperature is 55.8°F (13.2°C), the average
annual mean temperature is 69.4°F (20.8°C), and the average annual precipitation is 11.59 in (294.4 mm). Low precipitation and
warm temperatures result from the North American Anticyclone in winter and the Bermuda High in summer (Sheppard et al.
2002).
Temperature shows the typical pattern of a midsummer maximum and a midwinter minimum, with average temperatures
decreasing with increasing elevation. Woodhouse (1997) indicated that maximum temperatures in the Sonoran Desert result from
the El Niño-Southern Oscillation (ENSO) and a southwestern low pattern. Local moisture conditions can significantly influence
temperature, and temperature in turn affects moisture retention. Shreve (1915) reported a decrease of 7.5° C (45.5° F) per 1000 m
(3281 ft) change in elevation. Whittaker & Niering (1965), however, indicated a more complex relationship. They found that temperatures in summer decrease more steeply with elevation in the foothills than at mid or high elevations and that winter temperatures show a strong inversion in the foothills and more rapidly decrease at higher elevations than on slopes between 2953 ft (900
m) and 6890 ft (2100 m). My observations support Whittaker & Niering’s findings.
The complexity of precipitation patterns throughout the Sonoran Desert derives in part from the rain shadow effect of the Cascade and Sierra Nevada ranges to the west and by the local topography (Ingram 2000). About 50% of the annual precipitation falls
from July through September and approximately 30%, from November through March (Sheppard et al. 2002). The effects of ENSO
and the Pacific Decadal Oscillation (PDO) appear to be closely related and have the strongest effect in winter. El Niño often results
in wet winters and La Niña, in dry winters (Sheppard et al. 2002). The warm PDO phase is correlated with wetter winters and the
cool PDO phase, with drier winters (McPhee et al. 2004). Collier and Webb (2002) indicated that the Southwest receives more
precipitation when the Aleutian Low storm track is displaced to the south by the PDO and when ENSO brings increased moisture
at the same time.
Widespread frontal systems bring winter precipitation and the North American monsoon circulation results in more localized
summer thunderstorms (McPhee et al. 2004). Winter rains are often prolonged and more likely to replenish the water table while
summer rains are frequently torrential downpours of short duration, resulting in considerable runoff (Ingram 2000). Rainfall is
often highly localized during the summer monsoon, and the amount of rain in any given event may vary an inch or more from one
point to another within the greater Tucson area. Ffolliott and Davis (2008) reported an increase in annual precipitation in the sky
island area of Arizona of 3–4 in (7.6–10.2 cm) per 1000 ft (305 m) in current climatic conditions.
In the absence of multiple weather stations in the study area, Parameter-elevation Regression on Independent Slopes Model
(PRISM) data is the best available source to characterize the climate of the study area (see Crimmins et al. 2013). PRISM provides
monthly climatic data interpolated from point station data for the continental United States (Daly et al. 2008). Although data is
available from 1885 onward, data prior to 1930 has limited value because it is based on few weather stations (Michael A. Crimmins, personal communication, 2017). Figure 2 shows annual precipitation and average maximum, minimum, and mean annual
temperatures for 1930 through 2017 using PRISM data for five locations within the Finger Rock Canyon watershed (three gauge
locations shown in Figure 3 plus data from latitude/longitude coordinates 32.3522, -110.8991 and 32.3691, -110.8799). Because
PRISM data for the preceding six months is provisional, data for 2017 is subject to change. The considerable variability in annual
precipitation for the 88-year period obscures any trends; 1947, 1953, 1956, and 2009 were the driest years since 1930, and 1978,
1983, 1993, 2014, and 2015 were the wettest. Minimum and mean annual temperatures show a slight upward trend but average
maximum temperatures do not. Crimmins et al. (2008) found increasing average temperatures in July–September in the study area
during 1984–2003.
In late 2006, I installed rain gauges at the trailhead at 3120 ft (951 m), midway up the canyon at 4920 ft (1500 m), and at 7240 ft
(2207 m) near the top of Mt. Kimball. The gauges are checked and emptied about once a week, and mineral oil is added to pre-
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Figure 2. Average annual temperatures and total annual precipitation, 1930 through 2017, for the study area. Averaged maximum
temperatures (red), minimum temperatures (blue) and mean temperatures (black) with annual precipitation (green). Source: PRISM
Climate Group (2017), data averaged from five locations in the canyon.

vent evaporation. Based on the depth of soil moisture, amount of accumulated snowfall, amount of erosion on the trail, and plant
responses to precipitation events, the trailhead gauge appears to accurately reflect precipitation up to 4400 ft (1341 m), the middle gauge, precipitation from 4400–6000 ft (1341–1829 m), and the peak gauge, 6000 ft (1829 m) to the peak. Figure 3 shows the
approximate location of the three gauges and compares the 2007-2017 precipitation recorded by these gauges to averaged PRISM
data for these locations. It is interesting to note that annual and monthly precipitation do not always increase with elevation. Data
from PRISM provides a good average for precipitation in the canyon, but when compared to rain gauge data, lower elevation
precipitation is often less than the PRISM data suggests, and higher elevation precipitation is often more. The correlations (Pearson
r) between the gauge data and PRISM data for the same sites are 0.89 for the lowest site, 0.89 for the middle site, and 0.84 for the
highest site. PRISM data reflects the timing and relative amounts of precipitation in each event fairly accurately, and in many cases
this may be more useful in understanding impacts to vegetation than actual precipitation totals because of increased runoff during
large events and temperature effects between events. Comparison of this data with that of the official Weather Bureau data collected at Tucson International Airport (TIA) has shown that the TIA data is a poor indication of precipitation in the canyon, not only
for the higher elevations, but also for the trailhead. Even event data from the Pima County Regional Flood Control gauge 2390 at
the intersection of Finger Rock Wash and Skyline drive, only about a mile from the trailhead, can vary as much as an inch when
compared to trailhead gauge readings.
Strong El Niños were experienced in the Tucson area in 1982–1983, 1997–1998 and 2015–2016 and a strong La Niña in 1988–
1989. Data indicates that strong El Niños do not always bring above average precipitation and that strong La Niñas are not required
for arid conditions. The average precipitation during October through March from 1930–1931 to 2015–2016 was 10.3 in (261.
6 mm). The study area received 16.4 in (416.6 mm) during the 1982-1983 El Niño and 17 in (431.8 mm) during the 1997-1998
El Niño, amounts much above normal (PRISM Climate Group 2017). Many of the storms during the strong 2015-2016 El Niño,
however, tracked north of the Catalinas, and PRISM data reflected much higher precipitation than was received in the canyon.
Averaging total precipitation measured by three rain gauges in the study area (Figure 4) indicates that the study area received only
9.6 in (243.8 mm) during the 2015-2016 El Niño, about normal precipitation. The wettest period during the study thus far was
the winter of 1992–1993, in the absence of El Niño conditions, when 21.2 in (538.5 mm) of precipitation fell from October 1992
through March 1993. Although 1989 was exceptionally dry (16 in, 406.4 mm), both 2002 (12.2 in, 309.8 mm) and 2009 (10 in, 254
mm) were considerably dryer in the absence of La Niña.
Looking at annual precipitation and temperature anomalies, differences from a long-term mean, is one way to assess current
climate in the Finger Rock Canyon watershed. Figure 4 shows anomalies of annual precipitation and annual mean temperature in
the study area for 1984–2017 when compared to the average annual precipitation and average annual mean temperature for the 88year period 1930–2017. Since 1994, annual precipitation has been below the long-term average for all but eight years. The average
mean annual temperature, in contrast, has been at or above the 88-year average for all but seven years during the study period and
every year since 1993 except 1998. This clearly shows that the current drought (discussed below) is accompanied by above normal
temperatures.
Based on my experience, annual precipitation is an appropriate variable to measure long-term responses of vegetative assemblages as a whole to climate variability, but cumulative effects must also be considered when assessing long-term impacts. It also seems
likely that seasonal data is more important when looking at short-term responses of individual species, particularly in an area with
a bimodal flowering season. Cool-season (October through March) and warm-season (April through September) precipitation
often vary differentially within a water year (October 1–September 30) and therefore result in quite different responses of plants

Figure 3. Above, Location of rain gauges in the Finger Rock Canyon drainage. Below, 2007–2017 monthly precipitation for averaged PRISM totals for each location (columns) and
for gauges at trailhead (red line), mid-way up the canyon (blue line), and on the peak (green). Maps and PRISM data are from PRISM Climate Group (2017). 2013 gauge data incomplete; PRISM data for the last six months of 2017 is subject to change.
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which depend on moisture during those seasons. Figure 5 shows cool-season and warm-season precipitation totals for the water
years during the study period and the anomalies during these two seasons based on the average precipitation for this period. The
disparity between cool-season and warm-season precipitation in a year is often considerable. Since the 1993-1994 water year, only
five cool seasons and six warm seasons have had above average precipitation.
It is also important to consider that (1) the timing (onset/end) of precipitation in a season, (2) the amount of precipitation per
event, (3) the rate at which it falls, (4) the number of precipitation events in a season, (5) the interval between events, and (6) the
area actually receiving precipitation are all at least as important as the total monthly, seasonal, or annual precipitation, especially in
shallow soils such are found in the highly variable typography of the Catalinas. Consequently, high resolution data is essential to
understanding the actual effect of precipitation on plants.

VEGETATIVE COMMUNITIES
Axelrod (1979), in discussing the age and origin of Sonoran Desert vegetation, noted that much of the area flora was preadapted
to drought during the Tertiary. Increasing aridity during interglacial periods, particularly after the end of the Wisconsin glaciation,
about 11,000 years ago, caused dramatic change: a regional desert emerged and typical desert scrub vegetation spread throughout
the lower desert areas (Van Devender 2000, 2002). Following the last pluvial period, some 9000 years ago, desert scrub flora retreated from valley floors to foothills and bajadas as arid conditions spread, while woodland and forest communities moved higher
up the mountain slopes. Based on packrat midden analysis, Van Devender (1990, 2007) concluded that the current climate and
vegetation patterns in the Sonoran Desert were established approximately 4500 years ago.
Alexander Von Humboldt (1789-1859) was perhaps the first to demonstrate natural spatial patterns at different scales (Von
Humboldt and Bonpland 2009). The underlying conditions for species associations are directly related to abiotic factors such as
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Figure 4. Left, Annual precipitation anomalies (inches) during the study period. Right, Average annual mean temperature anomalies (°F)
during the study period. 0 = average annual mean temperature (63.2°F) and average annual precipitation (19.9 in) for the period 1930–2017.
Source: PRISM Climate Group (2017) data averaged from five locations in the canyon for 1984–2006 and 2013; averaged rain gauge data used
for 2007–2012 and 2014–2017 (complete gauge data was unavailable for 2013).
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Table 1. The five biotic communities (A-E) and six vegetative associations (1-6) in the study area, based on Brown (1994).

DESERTLAND FORMATION
Tropical-Subtropical Desertlands
A. Sonoran Desert Scrub (Arizona Upland Subdivision)
Paloverde-Cacti-Mixed Scrub Series
(1) Carnegiea gigantea-Parkinsonia microphylla Association
SWAMPSCRUB FORMATION
Tropical-Subtropical Riparian Scrub
B. Sonoran Deciduous Swamp and Riparian Scrub
Mixed Scrub Series
(2) Prosopis velutina-Parkinsonia ssp.-Senegalia greggii Association
SCRUBGRASSLAND FORMATION
Warm Temperate Scrubgrasslands
C. Scrub-Scrubgrassland (Semidesert Scrubgrassland)
Grama Grass-Scrub Series
(3) Bouteloua ssp.-Mixed Grass-Mixed Scrub Association
FOREST AND WOODLAND FORMATION
Warm Temperate Forests and Woodlands
D. Madrean Evergreen Forest and Woodland
Encinal (Oak) Series
(4) Mixed Quercus Association
(5) Quercus ssp.-Pinus discolor-Juniperus deppeana Association
Cold Temperate Forests and Woodlands
E. Madrean Montane Conifer Forest
Pine Series
(6) Pinus ponderosa-Quercus spp. Association

soil type and depth, topography, elevation, and climate (Whittaker and Niering 1965). In areas with intermittent streams, moreover, hydrological factors are particularly important in determining the composition of riparian or xeroriparian associations
(Levick et al. 2008). Several conceptual schemes have been used to describe the vegetative communities of the Sonoran Desert
including those of Shreve (1915); Shreve and Wiggins (1964); Whittaker and Niering (1964, 1965, 1968), Lowe (1964); Brown
(1994); and Ffolliott and Davis (2008). Although the “vegetative patterns” of Whittaker and Niering (1965) were specific to the
Santa Catalina Mountains, I decided to follow the system developed by Brown (1994) and others for the southwestern United
States and northwestern Mexico because of the greater geographic area covered, affinities of area floras to northern Mexico, and
the likelihood some Mexican species will move north with changing climate. The concepts and terminology of Brown (1994) are
largely consistent with the National Vegetation Classification System for terrestrial vegetation of the United States (Grossman et al.
1998). The vegetation of the Catalinas is a highly complex continuum of intergrading communities. Whittaker et al. (1968) aptly
stated: “The community-types and their boundaries are products of classification, of essentially arbitrary division of the pattern by
particular combinations of growth forms and species dominance.”
I recognize six vegetative associations in five biotic communities in the study area (Table 1). For the sake of brevity, I refer to
these associations as (1) desert scrub, DS, (2) riparian scrub, RS, (3) scrub grassland, SG, (4) oak woodland, OW, (5) oak-pine
woodland OPW, and (6) pine forest, PF. In the following discussion, the elevations provided, based on the 7.5 minute Pusch Ridge
Wilderness topographical map (USDA, Forest Service 1985), are approximate, and refer primarily to vegetation traversed by the
route to Mt. Kimball. Up to approximately 5400 ft (1646 m) elevation, desert scrub, scrub grassland, and oak woodland associations are found at higher elevations on the canyon’s northwest side which has a predominantly south-southeastern exposure. Figure
1 shows the general boundaries of the vegetative associations in the study area. They were mapped from the trail, topographical
map in hand, during the course of several surveys. The boundaries are approximate because detailed surveys using the Global Positioning System (GPS) were not attempted or even possible given the topography. There are no sharp lines between associations:
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continuity within these associations varies with exposure and is frequently interrupted by micro-habitats such the base of cliffs
and side drainages that may include vegetation more typical of other associations. Scrub grassland was particularly difficult to map
because of intergradation with desert scrub and oak woodland. I believe the relative size of these associations as shown in Figure 1
reflects the study area at present but recognize that climate variability and climate change can have significant short- and long-term
impacts.
Using spatial geography software (ArcView v 3.3, ESRI), Theresa Crimmins (personal communication, 2008) determined that,
as drawn, desert scrub includes approximately 231 ac (93.5 ha); riparian scrub, 70.2 ac (28.4 ha); scrub grassland, 85.6 ac (34.6 ha);
oak woodland, 362.9 ac (146.9 ha); oak-pine woodland, 303.7 ac (122.9 ha); and pine forest, 49.9 ac (20.2 ha). Although most of
my data derives from observations from the trail, the entire vegetative association is likely the primary source for species observed
in that association; consequently a comparison of the number of taxa with the area in each association seems appropriate. Figure
6 compares the total area of each association with the total taxa found in them and shows the average number of taxa per acre in
each. The three associations with the smallest area have the highest average number of taxa per acre. Riparian scrub includes only
6.4% of the total area but 55.9% of the flora of the watershed (4.9 taxa per acre); scrub grassland includes 7.8% of the study area
but 49.8% of the flora (3.6 taxa per acre); and pine forest includes 4.5% of the total area but 22.1% of the flora (2.7 taxa per acre). In
contrast, desert scrub includes 20.9% of the total area and 41% of the flora (1.1 taxa per acre); oak woodland includes 32.9% of the
total area and 49.3% of the flora (0. 8 taxa per acre); and oak-pine woodland includes 27.5% of the total area and 52.5% of the flora
(1.1 taxa per acre).
Growth Forms
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Climate is a major determinant of the vegetation of an area, but plant life, in turn, influences climate (Pielke et al. 1998). It is
useful to typify vegetation patterns in an area, and a number of systems have been used to categorize plant types. The system used
depends primarily on what one wants to investigate (Duckworth et al. 2000). I use “growth forms” because the different structures
and life spans of plants are key characteristics of biotic communities and have a direct effect on the fauna of these communities.
Shreve (1915) observed that diverse growth forms enable plant species found in the Catalinas to better use available resources and
respond to different temporal and spatial climatic conditions. The depth and lateral spread of the roots of different plant growth
forms, for example, permit many species to occupy essentially the same space (Schenk & Jackson 2002). In addition, different
growth forms have varying dependance upon soil moisture and ability to access sub-soil moisture stored in fractured or weathered bedrock (Schwinning 2010). Climate change will likely increase natural and human-related disturbance regimes that threaten
community stability (Svenning & Sandal 2013; Seidl et al. 2014; Gonzales et al. 2010), and I believe significant change is likely to be
seen first in the unique mix of growth forms found in the vegetative associations that comprise an ecosystem.
I use the following growth form categories: annuals (including ephemerals and biennials), plants that normally complete their
life cycles in less than two years, often in only a few months; herbaceous perennials, relatively long-lived plants that often die back
to a root crown due to arid conditions or freezing temperatures; annual and perennial grasses, members of the Poaceae family;
annual and perennial vines, herbaceous or woody plants with long, flexible, climbing stems; subshrubs, woody plants less than
3 ft (0.9 m) in height at maturity, usually with multiple woody stems; shrubs, woody plants over 3 ft (0.9 m) in height at maturity,
usually with multiple woody stems; leaf succulents, Agave, Aloe, Dasylirion, Nolina, and Yucca species; stem succulents, members

0

Figure 6. The proportion of total watershed area of each vegetative association (blue column), the
proportion of all taxa found in each association (red column), and the number of taxa per acre (black
line). Associations as defined in Figure 1.
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of the Cactaceae family; trees, woody plants over 10 ft (3 m) in height at maturity, typically with a single trunk; and ferns-fern
allies, seedless vascular plants. I categorized annual grasses and vines separately from other annuals to more easily compare them
to their perennial counterparts. These twelve growth forms can be divided into two growth types: annuals (including biennials)
and perennials.
Most annuals in the watershed are ephemerals. Felger (2000) noted that annuals, as commonly understood, germinate, reproduce, and die between the first and last killing freezes of a given year. Ephemerals, by contrast, are more short-lived, usually
germinating, reproducing, and dying within a single season. Shreve (1915) recognized that winter and summer rains stimulate the
growth of two distinct assemblages of ephemerals. Felger (2000) divided ephemerals into four groups: (1) cool-season, reproducing
in winter and spring, (2) warm-season, reproducing primarily during summer, (3) non-season, reproducing following precipitation
at any time of the year, and (4) long-season, cool-season plants that may survive into summer. I am not aware of any species in the
study area which fit Felger’s fourth group. Some winter ephemerals have been observed germinating and flowering in late summer
or fall, but this is rare. The three Chenopodium species are the only true annuals. They sprout in spring, survive the arid foresummer with constantly wilted leaves, flower in summer, then die. The seven biennials germinate in late summer–early fall, overwinter,
and bloom the following spring or summer. They are included with annuals because their life cycles are usually completed in under
18 months, less than even short-lived perennials.
Of the 228 ephemerals in the flora, 113 (49.6%) are winter-spring, 98 (43%) are summer-fall, and 17 (7.5%) are non-seasonal. As
might be expected, the number of cool-season ephemerals decreases with elevation, and the number of warm-season ephemerals
increases with elevation (Figure 7).
Some species and individual plants exhibit more than one growth form depending on variable abiotic and biotic factors such as
climate and phenotypic plasticity; in such cases the most common growth form observed is used. Other taxa do not fit neatly into
these categories: a subshrub may have a single stem and trees may developed multiple trunks after fire. In some cases the designations are descretionary. For example, Hibiscus coulteri (desert rosemallow) usually has a long, relatively thin, flexible, woody stem
often over 3 ft (0.9 m) high, frequently supported by other vegetation. The stem does not “climb” in the usual sense, and the biomass of the plant is several orders of magnitude less than that of a shrub of the same height; here, I call it a subshrub. Members of
the Cyperaceae and Juncaceae families are considered herbaceous perennials, although in other floras (e.g., Verrier 2018; Makings
2006) they are included with grasses in a graminoid category. Only xerophytic succulents are included in the succulent category
while members of the Crassulaceae and Portulacaceae families are not. (See Wilder et al. 2008 for an interesting discussion of types
of succulents.)
Annuals comprise 30.2% of the flora; herbaceous perennials, 26%; annual grasses, 5.5%; perennial grasses, 9.6%; annual vines,
1.3%; perennial vines, 3.1%; subshrubs, 7.6%; shrubs, 6.3%; leaf succulents, 1.3%; stem succulents, 2.8%; trees, 3.6%, and ferns/fern
allies, 2.6%. In the flora, 37.1% of taxa are annuals and 62.9% are perennials. The number and percentage of each growth form for
the flora and for the six vegetative associations are provided in Table 2.
Abundance and Distribution
Legendre & Fortin (1989) stated: “In nature, living beings are distributed neither uniformly nor at random. Rather, they are aggregated in patches, or they form gradients or other kinds of spatial structures.” The abundance and distribution of species become
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Figure 7. Proportion of ephemeral types by vegetative association. Cool-season ephemerals in
blue, warm-season ephemerals in red, non-seasonal ephemerals in green. Association are as defined
in Figure 1.
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increasingly difficult to assess as the area of interest increases, and assessments must necessarily be based on rather rough estimates. Assessments for most taxa changed several times during the course of the study since a taxon could be very common and
widespread in one association, common and scattered in another, and rare and local in a third—and this frequently changed from
year to year with climate variability, particularly after the onset of the current drought. I decided, consequently, that assessments
of abundance and distribution would reference the entire study period and would focus on the primary habitat of a taxon. Given
the size of the study area, the length of the study, and the number of taxa observed, a more quantitative approach was simply not
possible.
The four abundance categories used are very common, a large number of plants, often found in dense concentrations; common,
nearly always seen in expected habitats in relatively large numbers; uncommon, found in low numbers, relatively few sites, or infrequently seen; and rare, known from a total of 30 or fewer individuals during the study period. I had originally included “abundant” as a category but variability from year to year over multiple decades made it problematic to differentiate between abundant
and very common. Of total taxa, 7% were assessed to be very common, 30.2% as common, 41.1% as uncommon, and 21.6% as
rare.
The three distribution categories employed are widespread, found throughout the elevation range of the species and relatively
evenly distributed; scattered, found in several to many disjunct populations; and local, restricted to few small sites, often microhabitats such as seeps, cliff faces, or bases of rock outcrops or boulders. In the flora, 19.5% of taxa were determined to be widespread; 48.8%, scattered; and 31.7%, local. Widespread taxa are most often common or very common, scattered taxa are usually
uncommon or common, and local taxa are generally rare or uncommon.
Comparison of Association Characteristics
Table 2 compares taxa present in the six vegetative associations and in the total flora with regards to abundance, distribution,
growth forms, unique taxa (found on only one association), and non-native taxa. This data will be discussed in more detail in the
following association descriptions. It is apparent that associations are characterized not only by dominant species but also by the
particular mix of growth forms that make up the assemblages found in them. The greatest floristic diversity (species-richness) is
found in riparian scrub, followed by oak-pine woodland, scrub grassland, oak woodland, desert scrub, and finally, pine forest.
Only 12 species have been found, at least once, in all vegetative associations: Agave chrysantha (golden century plant), Cheilanthes lindheimeri (fairy swords), Eragrostis cilianensis (stink grass, a non-native species), Eragrostis lehmanniana (Lehmann love
grass, a non-native), Erigeron divergens (spreading fleabane), Eriogonum wrightii var. wrightii (Wright buckwheat), Hymenothrix
wrightii (Wright thimblehead), Mentzelia isolata (isolated blazingstar), Muhlenbergia emersleyi (bull grass), Opuntia engelmannii
var. engelmannii (Engelmann pricklypear), Pseudognaphalium canescens (Wright rabbit-tobacco), and Uropappus lindleyi (Lindley
silver puffs).
In the following descriptions, non-native taxa are preceded by an asterisk. Given the number of taxa in each association, comprehensive descriptions were not attempted; rather, they are intended to provide a sense of how each is different.
Desert Scrub
The Carnegiea gigantea-Parkinsonia spp. Association (Figure 8) is found between 3100–4200 ft (945–1280 m) elevation. Desert
scrub includes 251 taxa (40.8% of the flora), 31 of which are unique to the association (12.4% of desert scrub flora). Twenty-one
taxa are non-native (8.3% of association taxa and 47.7% of all non-native species). Annuals comprise 43.8% of desert scrub taxa
and perennials, 56.2%. In comparison with other associations, annuals, subshrubs, and stem succulents are proportionately more
common. Herbaceous perennials are less common here than in all other associations; vines are less common only in pine forest
(where there are none), and trees are less common only in scrub grassland. Very common taxa comprise 10.4% of desert scrub
taxa, 39.0% are common, 31.9% are uncommon, and 18.7% are rare; 27.5% are widespread in distribution, 49.4% are scattered, and
23.1% are local. The greatest proportion of rare taxa is found in desert scrub.
Carnegiea gigantea (saguaro), Parkinsonia microphylla (foothill palo verde), and Prosopis velutina (velvet mesquite) are the most
conspicuous plants, but a variety of shrubs, subshrubs, and succulents contribute to an open scrubland. Parkinsonia florida (blue
palo verde) has a shrub-like habit here. Characteristic shrubs are Celtis pallida subsp. pallida (desert hackberry), Condea emoryi
(desert lavender), Coursetia glandulosa (baby bonnets), Fouquieria splendens subsp. splendens (ocotillo), Lycium berlandieri var.
longistylum (Berlandier wolfberry), Lycium fremontii var. fremontii (Fremont wolfberry), and Simmondsia chinensis (jojoba). There
are numerous subshrubs including Abutilon abutiloides (shrubby Indian mallow), Brickellia coulteri var. brachiata (Coulter brickellbush), Calliandra eriophylla (fairy duster), Encelia farinosa (brittlebush), Haplophyton crooksii (cockroach plant), Hibiscus coulteri
(desert rose mallow), Jatropha cardiophylla (limberbush), Justicia longii (longflower tubetongue), Stephanomeria pauciflora (desert
straw), and Trixis californica var. californica (American threefold). Among common herbaceous perennials are Allionia incarnata
var. villosa (trailing four o’clock), Herissantia crispa (bladdermallow), Mirabilis laevis var. villosa (wishbone bush), Senecio lemmonii
(Lemmon groundsel), and Sphaeralcea laxa (caliche globe mallow). The parasitic Phoradendron californicum (desert mistletoe) is
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Table 2. Characteristics of total flora and vegetative associations: abundance, distribution, growth form, non-native and unique taxa.
DS = desert scrub, RS= riparian scrub, SG = scrub grassland, OW = oak woodland, OPW = oak-pine woodland, and PF = pine forest.
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found primarily on Senegalia greggii (catclaw acacia) but occasionally on Parkinsonia microphylla (foothills palo verde) and Prosopis velutina (velvet mesquite).
In spring, dramatic splashes of color are provided by numerous species, including Anemone tuberosa (desert windflower),
Delphinium scaposum (barestem larkspur), Dipterostemon capitatus subsp. pauciflorus (blue dicks), Eschscholtzia californica subsp.
mexicana (Mexican poppy), Lupinus sparsiflorus (Arizona lupine), Penstemon parryi (Parry penstemon), Phacelia distans (scorpion
weed), and Rafinesquia neomexicana (desert chicory). Cottsia gracilis (slender cottsia) and Jacquemontia pringlei (Pringle clustervine) are common vines, while Metastelma arizonica (Arizona swallow-wort) and Vicia ludoviciana (Louisiana vetch) are uncommon. The predominant cacti in addition to Carnegiea gigantea are Cylindropuntia versicolor (staghorn cholla), Ferocactus wislizeni
(compass barrel cactus), Ferocactus wislizeni x Ferocactus cylindraceus (hybrid barrel cactus), Mammillaria grahamii (fishhook pincushion cactus), and Opuntia engelmannii var. engelmannii (Engelmann pricklypear). Opuntia phaeacantha (Mohave pricklypear)
was first seen near the trailhead in 1988 and has since slowly spread up-canyon. Since 2002, the hybrid Opuntia engelmannii x
Opuntia laevis (few-spined hybrid pricklypear) has increased significantly on slopes above the canyon bottom. Agave chrysantha
(golden century plant) and Agave schottii var. schottii (shin dagger) are rare in desert scrub, primarily restricted to rock outcrops.
Common perennial grasses are Aristida ternipes var. ternipes (spider grass), Bothriochloa barbinoides (cane beardgrass), Bouteloua repens (slender grama), *Cenchrus ciliaris (buffelgrass), Digitaria californica var. californica (Arizona cottontop), *Eragrostis
lehmanniana (Lehmann lovegrass), *Melinis repens subsp. repens (Natal grass), and Muhlenbergia porteri (bush muhly). In wet

Figure 8. Desert scrub vegetative association.
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springs, annual grasses are very common, the most often seen being Aristida adscensionis (sixweeks threeawn), *Bromus rubens
(red brome), Festuca octoflora var. octoflora (sixweeks fescue), Poa bigelovii (Bigelow bluegrass), and *Schismus barbatus (Mediterranean grass). Summer annual grasses include Bouteloua aristidoides var. aristidoides (needle grama), *Eragrostis cilianensis (stink
grass), and Urochloa arizonica (Arizona signalgrass). *Enneapogon cenchroides (soft feather pappusgrass), a non-seasonal ephemeral, has become very common in desert scrub since 1999.
Many typical desert species in the Tucson area are uncommon to rare, or altogether absent, in the study area. This is probably
due to a number of factors including elevation and the absence of bajada, sandy washes, or silty soils. Taxa typical of desert scrub
in the surrounding area but uncommon in the Finger Rock Canyon watershed are Acmispon brachycarpus (hill lotus), Acmispon
strigosus (hairy lotus), Ambrosia deltoidea (triangle bur ragweed), Astragalus nuttallianus (Nuttall locoweed), Cistanthe monandra
(sand cress), Cylindropuntia bigelovii (teddybear cholla), Munroa pulchella (fluff grass), Parthenium incanum (mariola), Psilostrophe
cooperi (paper flower), and Salvia columbariae (chia). Other typical desert scrub species are rare here, including Adenophyllum
porophylloides (San Filipe dogweed), Aristida purpurea var. purpurea (purple threeawn), Atriplex canescens (fourwing saltbush),
Baileya multiradiata (desert marigold), Carlowrightia arizonica (Arizona wrightwort), Chaenactis stevioides (pincushion flower),
Cylindropuntia fulgida var. mammillata (jumping cholla), Datura discolor (desert-thorn apple), Echinocereus fasciculatus (pinkflower hedgehog cactus), Eriogonum deflexum (skeleton weed), Eriophyllum lanulosum (wooly eriophyllum), Gutierrezia microcephala
(three-leaf snakeweed), Hibiscus denudatus (rock hibiscus), Lappula occidentalis (stickseed), Orobanche cooperi subsp. cooperi
(desert broom rape), Physaria gordonii (Gordon bladderpod), Senecio flaccidus var. monoensis (sandwash groundsel), Thymophylla pentachaeta var. belenidium (dogweed), Tomostima cuneifolia (wedgeleaf draba), Zinnia acerosa (desert zinnia), and Ziziphus
obtusifolia var. canescens (graythorn).
Riparian Scrub
A Prosopis velutina-Parkinsonia spp.-Senegalia greggii Association (Figure 9) is found in the first 2.5 miles (4 km) of the canyon
bottom between 3100–4300 ft (945–1311 m) elevation. Beyond this point, vegetation in the canyon bottom differs little from that
on the surrounding slopes. This association is best described as xeroriparian since flowing surface water is present only during
periods of winter-spring precipitation, including snow melt, and the summer monsoon (rainy season). Year-round surface water is
accessible most years in only two locations in the canyon bottom, but one, a bedrock depression or tinaja has proved fatal to Tayassu tajacu sonorensis (javelina) that on at least two occasions were unable to get out when the water was low. Rock catchment dams
constructed in the 1930s, scattered from the Forest Service boundary to the spring, may retain subsurface moisture in some areas.
Riparian scrub is more densely vegetated than desert scrub and is the most species-rich association in the watershed: 344 taxa
(55.9% of the flora) are found here; 54 taxa (15.7%) are unique to this area. That the greatest number and proportion of non-natives (31 or 9% of riparian scrub taxa and 70.4% of non-native species) are also found here is not surprising (see Stromberg and
Chew 2002). Compared with the other associations, vines and annual grasses are proportionately most common, and succulents
are proportionately least common. Annuals represent 36.6% of riparian scrub taxa and perennials, 63.4%. Here 11% of taxa are
very common, 38.1% are common, 38.1% are uncommon, and 12.8% are rare. Taxa widespread in distribution make up 24.7% of
riparian scrub species, while 54.4% are scattered, and 20.9% are local.
Parkinsonia microphylla (foothills palo verde) and Prosopis velutina (velvet mesquite) are very common and widespread while
Parkinsonia florida (blue palo verde) is common, particularly in the main channel of the canyon bottom. Only nine Celtis reticulata
(netleaf hackberry), six Chilopsis linearis subsp. arcuata (desert willow), nine reproductive Populus fremontii subsp. fremontii (Fremont cottonwood), and two Salix gooddingii (Goodding willow) have been seen in the canyon. The rarity of these typical riparian
trees attests to the xeroriparian nature this area. A single aquatic species, Callitriche heterophylla (water starwort), was found in a
small, usually year-round, pool in bedrock about 2 miles (3.2 km) from the trailhead. Sphenopholis obtusata (prairie wedgegrass)
and Woodsia plummerae (Plummer cliff fern) have been seen only beside this pool.
In moister areas of the canyon bottom, relatively dense cover is formed by numerous shrubs, subshrubs and herbaceous perennials, such as Abutilon abutiloides (shrubby Indian mallow), Abutilon incanum (Pringle Indian mallow), Abutilon mollicomum (Sonoran Indian mallow), Aloysia wrightii (Wright beebush), Ambrosia ambrosioides (canyon ragweed), Anisacanthus thurberi (desert
honeysuckle), Anoda abutiloides (Indian anoda), Baccharis salicifolia (seep willow), Brickellia californica (Californica brickellbush),
Commicarpus scandens (bush spiderling), Coursetia glandulosa (baby bonnets), Crosossoma bigelovii (ragged rockflower), Erythrina
flabelliformis (coral bean), Gossypium thurberi (wild cotton), and Lycium fremontii var. fremontii (Fremont wolfberry). Senegalia
greggii (catclaw acacia) is very common and frequently makes passage through the canyon bottom both difficult and painful. Vauquelinia californica subsp. californica (Arizona rosewood) is common on cliffs.
Acmispon rigidus (desert rock pea), Boerhaavia coccinea (red spiderling), Brickellia coulteri var. brachiata (Coulter brickellbush),
Coreocarpus arizonicus (little lemonhead), Eriogonum wrightii var. wrightii (Wright buckwheat), Phlox tenuifolia (Santa Catalina
Mountain phlox), Plumbago zeylanica (leadwort), Pseudognaphalium canescens (Wright rabbit-tobacco), Senecio lemmonii (Lemmon groundsel), and Sphaeralcea laxa (caliche globemallow) are scattered throughout the association. Epilobium canuum subsp.
latifolium (hummingbird trumpet), Erythranthe guttata (yellow monkey flower), Iresine heterophylla (bloodleaf), Oenothera elata
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subsp. hookeri (Hooker evening primrose), Rivina humilis (pigeon berry), and Tagetes lemmonii (Lemmon marigold) are local and
usually found in the same, somewhat boggy, sites from year to year. Vines include Aristolochia watsonii (pipe vine), Echinopepon
wrightii (wild balsam apple), Funastrum heterophyllum (Hartweg twinevine), Gonolobus arizonicus (Arizona milkvine), Ipomoea
cristulata (scarlet creeper), Ipomoea hederacea (ivyleaf morning-glory), Marah gilensis (wild cucumber), Nissolia schottii (Schott
yellowhood), Passiflora mexicana (Mexican passionflower), and Vitis arizonicus (canyon grape). Parasitic plants are Cuscuta indecora (pretty dodder), on Coursetia glandulosa (baby bonnets), and Phoradendron californicum (desert mistletoe), nearly always on
Senegalia greggii (catclaw acacia).
The most common cacti are Carnegiea gigantea (saguaro), Cylindropuntia versicolor (staghorn cholla), Opuntia engelmannii var.
engelmannii (Engelmann pricklypear), and Mammillaria grahamii (fishhook pincushion cactus). Cylindropuntia fulgida var. fulgida
(jumping cholla) is rare in the canyon and found only in this association, while Opuntia laevis (spineless pricklypear) is found only
on cliff ledges. O. engelmannii x Opuntia laevis (few-spined hybrid pricklypear), has become increasingly common in the canyon
bottom since 2002. Agave chrysantha (golden century plant), Agave palmeri (Palmer century plant), and Dasylirion wheeleri (sotol)
are the only leaf succulents that have been found in the association.
Grasses are common, and the following have been found only here: Agrostis scabra (bentgrass), Bromus carinatus var. marginatus
(mountain brome), *Echinochloa colona (jungle rice), Eriochloa acuminata var. acuminata (cup grass), Eriochloa aristata (bearded cup grass), Phragmites australis subsp. americana (common reed), *Poa annua (annual bluegrass), *Polypogon monspeliensis

Figure 9. Riparian scrub vegetative association.
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(annual rabbitfoot grass), *Polypogon viridis (beardless rabbitfoot grass), and Sphenopholis obtusata (prairie wedgegrass). *Cynodon
dactylon (Bermuda grass), *Cenchrus ciliaris (buffelgrass) and *Cenchrus setaceus (fountain grass), however, probably produce
more biomass than all the native grasses found in riparian scrub combined. At the beginning of the study there were two clumps
of Muhlenbergia dumosa (bamboo muhly), but both died after being surrounded by dense patches of *Cenchrus setaceus (fountain
grass). Only six small clumps of the rare Muhlenbergia xerophila (Sycamore Canyon muhly), growing in bedrock cracks near seeps,
have been found in the canyon; two were destroyed, and two more are threatened by the repeated trampling of off-trail hikers.
Cyperus esculentus var. leptostachys (yellow nutsedge), Cyperus squarrosus (bearded flatsedge), Juncus acuminatus (tapertip rush),
Juncus bufonius var. occidentalis (toad rush), and Juncus marginatus (grassleaf rush) can be found in the wetter portions of the
canyon bottom.
Rare taxa include Allium geyeri (Geyer wild onion), Asclepias linaria (pineneedle milkweed), Cucurbita digitata (coyote gourd),
Ephedra trifurca (longleaf jointfir), Hermannia pauciflora (Santa Catalina burstwort), Ipomoea ternifolia var. leptotoma (tripleleaf
morning-glory), Lycium exsertum (Arizona desert-thorn), Matelea producta (Texas milkvine), Mecardonia procumbens (yellow mecardonia), Physalis hederifolia var. hederifolia (ivyleaf groundcherry), Physalis pubescens (hairy groundcherry), *Plantago virginica
(pale-seeded plantain), Verbesina encelioides (cowpen daisy), and Ziziphus obtusifolia var. canescens (graythorn). Surprisingly, the
only known Larrea tridentata var. tridentata (creosote bush) in the canyon is found on the secondary floodplain.
Levick et al. (2008) noted that vegetative assemblages along ephemeral or intermittent streams in the Southwest vary considerably with the species found in the watershed as a whole, watershed size, climate, elevation, topography, and soil types. The presence
in canyon bottoms of species normally found at higher elevations is certainly common in the canyons of the Catalinas. Given
somewhat cooler temperatures and higher moisture in canyon bottoms, such species may thrive. Because seeds are dispersed by
intermittent runoff varying greatly in volume, the establishment of higher elevation species in riparian scrub is also intermittent.
Dodonaea viscosa var. angustifolia (hopbush) first appeared in riparian scrub in 1992 and has persisted. Two populations of Halimolobos diffusa (spreading fissurewort) were found in the canyon bottom in 1988, but the species has not been seen below 5000 ft
(1524 m) since. Several Solidago wrightii (Wright goldenrod) plants were found under a cottonwood near the spring in 1999, but
they were gone the following year. In 2008, a single Hesperidanthus linearifolius (slimleaf plains mustard) was seen near the spring,
over 1500 feet (457 m) lower than previously seen. Once I found a piece of Juglans major (Arizona walnut) shell in the canyon
bottom about a half mile above the spring, but I have been unable to find the tree that produced it.
Scrub Grassland
A Bouteloua spp.-mixed grass-mixed scrub Association (Figure 10) is found between 3600–4600 ft (1097–1402 m) elevation,
intergrading with desert scrub and oak woodland. Three hundred five taxa (49.8% of the flora) are found here; eight (2.6%) are
unique to the association and 21 are non-native (6.9% of scrub grassland taxa and 47.7% of non-native species). The scrub grassland flora is consists of 40.7% annuals and 59.3% perennials. Surprisingly, more ferns and fern allies are found here than in the
other associations (68.8% of such species in the flora). Trees are uncommon, as would be expected. Although there are 53 grass
taxa (17.4% of association taxa), this is not the most “grass-rich” association in terms of either species richness or proportion,
due in part to the significant scrub component. Very common taxa comprise 11.8% of the association flora; common taxa, 44.6%;
uncommon taxa, 34.1%; and rare taxa, 9.5%. Widespread taxa make up 30.8% of species in the association, while 57% are scattered,
and 12.1% are local (Table 2).
The most common perennial grasses are both varieties of Aristida ternipes (spidergrass), Bothriochloa barbinodis (cane
beardgrass), Bouteloua curtipendula var. caespitosa (side oats grama), Bouteloua hirsuta subsp. hirsuta (hairy grama), *Cenchrus
ciliaris (buffelgrass), Cottea pappaphoroides (cotta grass), Digitaria californica var. californica (cottontop), Enneapogon desvauxii
(spike pappusgrass), *Eragrostis lehmanniana (Lehmann lovegrass), Heteropogon contortus (tangle head), and Muhlenbergia emers
leyi (bull grass). Less common, but usually seen, perennials include Aristida purpurea var. parishii (Parish threeawn), Bouteloua
eriopoda (black grama), Bouteloua repens (slender grama), *Cenchrus setaceus (fountain grass), Disakisperma dubium (green
spangletop), Muhlenbergia alopecuroides (bristly wolf tail), Muhlenbergia longiligula (longtongue muhly), and Sporobolus contractus
(spike dropseed). Although typical of semi-desert grasslands in southeast Arizona, Bouteloua gracilis (blue grama) and Bouteloua
barbata var. rothrockii (Rothrock grama) are quite rare in the canyon. Common to very common annual grasses include Aristida
adscensionis (sixweeks threeawn), Bouteloua aristidoides var. aristidoides (needle grama), *Bromus rubens (red brome), *Ennea
pogon cenchroides (soft feather pappusgrass), *Eragrostis cilianensis (stink grass), Festuca octoflora var. octoflora (sixweeks fescue),
Muhlenbergia microsperma (littleseed muhly), Poa bigelovii (Bigelow bluegrass), and Urochloa arizonica (Arizona panicgrass).
Widely scattered Parkinsonia florida (blue palo verde), Prosopis velutina (velvet mesquite), and a few Parkinsonia microphylla (foothills palo verde) are the only trees. There are, however, numerous herbaceous perennials, subshrubs, and shrubs such as
Abutilon parishii (Parish Indian mallow), Acourtia wrightii (brownfoot), Aloysia wrightii (Wright beebush), Artemisia ludoviciana
subsp. redolens (white sagebrush), Bebbia juncea var. aspera (sweet bush), Brickellia coulteri var. brachiata (Coulter brickellbush),
Calliandra eriophylla (fairy duster), Cnidoscolus angustidens (mala mujer), Crosossoma bigelovii (ragged rockflower), Dodonaea
viscosa var. angustifolia (hopbush), Ericameria laricifolia (turpentine bush), Fouquieria splendens subsp. splendens (ocotillo), Glan-
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dularia gooddingii (Goodding verbena), Hedeoma nana subsp. macrocalyx (dwarf false pennyroyal), Hibiscus biseptus (Sonoran
rose mallow), Sphaeralcea laxa (caliche globe mallow), Tecoma stans var. angustata (yellow trumpet bush), Trixis californica var.
californica (American threefold), Vauquelinia californica subsp. californica (Arizona rosewood), and Viguiera dentata var. lancifolia
(lanceleaf goldeneye).
Anemone tuberosa (desert windflower), Delphinium scaposum (barestem larkspur), Dipterostemon capitatus subsp. pauciflorus
(bluedicks), and Penstemon parryi (Parry penstemon) are usually common in spring. Many annuals typical of desert scrub are also
found in the scrub grassland association, although generally in less abundance. Unlike in the Tucson Mountains, Eschscholtzia
californica subsp. mexicana (Mexican poppy) and Lupinus conccinnus (elegant lupine) are more common here than in desert scrub.
Agave chrysantha (golden century plant), Agave schottii var. schottii (Schott shindagger), Cylindropuntia versicolor (staghorn cholla), Dasylirion wheeleri (common sotol), Ferocactus wislizeni (compass barrel cactus), and Opuntia engelmannii var. engelmannii
(Engelmann pricklypear) are the most common succulents. Opuntia engelmannii x Opuntia laevis (few-spined hybrid pricklypear)
has increased substantially since 2002.
Rare species include Acourtia thurberi (Thurber desertpeony), Aristolochia watsonii (pipe vine), Dalea pringlei var. pringlei (Pringle indigobush), Guardiola platyphylla (Apache plant), Johnstonella angustifolia (narrowleaf johnstonella), Kallstroemia californica
(California caltrop), Kallstroemia grandiflora (Arizona poppy), Lomatium nevadense (wild parsley), Parthenice mollis var. mollis
(annual monsterwort), *Salsola paulsenii (Paulsen tumbleweed), *Salsola tragus (common tumbleweed), Talinum aurantiacum
(flame flower), Tidestromia lanuginosa subsp. eliassoniana (wooly tidestromia), and Zinnia acerosa (desert zinnia).

Figure 10. Scrub grassland vegetative association.
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Oak Woodland
Steep rocky slopes between 4600–5400 ft (1402–1646 m) elevation support a Mixed Quercus spp. Association (Figure 11) with
303 taxa (49.3% of the flora), 12 (3.9%) of which are unique and 18 are non-native (5.9% of association taxa and 40.9% of non-native species). Annuals comprise 40.5% of the oak woodland taxa; perennials, 59.5%. No growth form is more common in this
association than others, but shrubs are proportionately fewer. Very common taxa make up 10.5% of oak woodland species, 45.7%
are common, 34.5% are uncommon, and 9.2% are rare. In this association, 29.3% of the taxa are widespread, 58.6% are scattered,
and 11.8% are local (Table 2).
Oak woodland intergrades with both scrub grassland at its lower extent and oak-pine woodland at its upper extent. The most
characteristic tree species throughout is Quercus oblongifolia (Mexican blue oak), but Quercus emoryi (Emory oak) becomes increasingly common above 5000 ft (1524 m). Juniperus deppeana var. deppeana (alligator juniper) is found occasionally, but all are
mature trees; I have seen no seedlings or saplings in this association. Oaks are most dense at the base of the cliffs above the trail,
perhaps because of soil moisture (Shreve 1915), but they are generally widely spaced, likely due to past fire and rock falls or slides.
Numerous shrubs, subshrubs, and herbaceous perennials are common, including Acmispon rigidus (desert rock pea), Artemisia
ludoviciana subsp. redolens (white sagebrush), Brickellia californica (California brickellbush), Crosossoma bigelovii (ragged rock
flower), Datura wrightii (sacred thornapple), Dieteria asteroides var. asteroides (hoary tansyaster), Ericameria laricifolia (turpentine
bush), Erythrina flabelliformis (coral bean), Fendlera wrightii (Wright fendlerbush), Glandularia gooddingii (Goodding verbena),

Figure 11. Oak woodland vegetative association.
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Gossypium thurberi (desert cotton), Hibiscus biseptus (Sonoran rose mallow), Hymenothrix wrightii (Wright thimblehead), Sphaeralcea laxa (caliche globe mallow), and Viguiera dentata var. lancifolia (lanceleaf goldeneye). More scattered in distribution are Acaciella angustifolia (whiteball acacia), Acourtia wrightii (brownfoot), Coreocarpus arizonicus (little lemonhead), Froelichia arizonica
(Arizona snake cotton), Gymnosperma glutinosum (gumhead), Habranthus longifolius (plains rain lily), Morus microphylla (Texas
mulberry), Penstemon pseudospectabilis subsp. pseudospectabilis (Mohave beardtongue), Phlox tenuifolia (Santa Catalina Mountain
phlox), Pseudognaphalium canescens (Wright rabbit-tobacco), Solanum nigrescens (Douglas nightshade), and Vaquelinia californica subsp. californica (Arizona rosewood). Acourtia thurberi (Thurber desertpeony), Bouvardia ternifolia (scarlet bouvardia), and
Quercus turbinella (shrub live oak) are widely scattered and usually limited to microhabitats such as northern exposures and the
base of cliffs or large boulders.
Agave chrysantha (goldenflower century plant), Agave palmeri (Palmer century plant), Cylindropuntia versicolor (staghorn cholla), Dasylirion wheeleri (common sotol), Opuntia chlorotica (pancake pricklypear), Opuntia engelmannii var. engelmannii (Engelmann pricklypear), Nolina microcarpa (bear grass), and Yucca “schottii” (Schott yucca) are typical succulents. Only five Carnegiea
gigantea (saguaro) have been seen in this association, one growing under a Quercus oblongifolia (Mexican blue oak). The two
highest, at 5300 ft (1615 m) and 5350 ft (1631 m), are on the west side of the canyon.
Common grasses include Aristida ternipes var. ternipes (spider grass), Bothriochloa barbinodis (cane beardgrass), Bouteloua
curtipendula var. caespitosa (side oats gramma), Bouteloua hirsuta subsp. hirsuta (hairy grama), Enneapogon desvauxii (spike pappusgrass), *Eragrostis lehmanniana (Lehmann lovegrass), Heteropogon contortus (tangle head), Muhlenbergia alopecuroides (bristly
wolf tail), and Muhlenbergia emersleyi (bull grass). Among uncommon species, usually found in patches, are Desmodium neomexicanum (New Mexican tick clover), Muhlenbergia arizonica (Arizona muhly), and Salvia subincisa (sawtooth sage). Rare taxa
include Asclepias linaria (pine-leaf milkweed), Brickellia amplexicaulis (earleaf brickellbush), Chaetopappa ericoides (white aster),
Cyperus pallidicolor (pallid flatsedge), Hedosyne ambrosifolia (ragged marsh elder), Hieracium carneum (hawkweed), Machaeranthera tagetina (mesa tansyaster), Muhlenbergia texana (Texas muhly), and Phacelia coerulea (blue caterpillar weed). Hymenothrix
wislizeni (Trans-Pecos thimblehead), Pectis papposa (cinchweed), and Tomostima cuneifolia (wedgeleaf draba) are also rare but are
more typical of desert scrub in the Tucson area.
Two of the rarest species, not only in the Santa Catalina Mountains but also in Arizona, were found in this association. Anoda
reticulata (netseed anoda) was discovered in 2007 and Anoda lanceolata (lanceleaf anoda), in 2015. The holotype of Anoda reticulata was collected by John Lemmon and Cyrus Pringle somewhere in the Santa Catalina Mountains in 1881, and Pringle made two
more collections that year, presumably at the same unspecified location (Fryxell, 1987). The only other U.S. collections were made
in Sycamore Canyon, Pajarito Mountains, Santa Cruz County, Arizona in 1939 and 1940 by Thomas Kearney and Leslie Goodding, respectively (SEINet, 2017). The species has been collected several times in Sonora, Mexico and was thought to be an annual
(Thomas Van Devender, personal communication, 2007). The plant in the study area was an herbaceous perennial that bloomed
both in spring and summer. This individual was growing in the middle of the trail under a large rock on a steep incline. Unfortunately, it was unable to compete with a large Viguiera dentata var. lancifolia (lanceleaf goldeneye) that grew beside it in the spring of
2008 and died before the onset of the monsoon. Anoda lanceolata had never been reported for the Catalinas prior to my collection,
and SEINet (2017) includes only two other Arizona records, from Gila and Cochise Counties. Fryxell (1988) reported the species
was known only from desert habitats in Sonora and Arizona. Six plants were seen in the area burned in the 2015 Finger Rock Fire
and another in the same location in 2016.
Oak-pine Woodland
The Quercus spp.-Pinus discolor-Juniperus deppeana var. deppeana Association (Figure 12) forms a discontinuous canopy between 5400–6900 ft (1646–2103 m) elevation. Oak-pine woodland includes 324 taxa (52.6% of the flora), 39 (12%) of which are
unique to the association and 17 are non-native (5.2% of association txa and 38.6% of non-native spcies). The association flora is
composed of 38% annuals and 61.7% perennials. Herbaceous perennials are proportionately more common than in the total flora,
and subshrubs are less common. Very common taxa comprise 10.2% of the taxa, while 38.9% are common, 41% are uncommon,
and 9.9% are rare; 28.4% are widespread in distribution, 53.7% are scattered, and 17.9% are local.
Common trees are Quercus arizonica (Arizona white oak), Quercus emoryi (Emory oak), Quercus hypoleucoides (silverleaf oak),
Quercus rugosa (netleaf oak), Pinus discolor (border pinyon), and Juniperus deppeana var. deppeana (alligator juniper). Arbutus
arizonicus (Arizona madrone) is rare, known from three individuals. Garrya wrightii (Wright silktassel), Fendlera wrightii (Fendler
bush), and Mimosa aculeaticarpa var. biuncifera (catclaw mimosa) are the only common shrubs, but Rhus aromatica (pubescent
skunkbush sumac), Rhamnus crocea (hollyleaf buckthorn), Rubus neomexicanus (New Mexican thimbleberry), and Philadelphus
microphyllus (littleleaf mock orange) are scattered or local. Mimosa has spread rapidly since 2002 and now forms dense thickets
in several locations. Arctostaphylos pungens (Mexican manzanita) is found in disjunct pockets but forms a fairly dense stand on a
southern slope at 6650–6800 ft (2027–2073 m). Scattered decaying Quercus arizonica (Arizona white oak), Pinus ponderosa subsp. brachyptera (ponderosa pine) and Juniperus deppeana var. deppeana logs, as well as many shrubby Quercus hypoleucoides
(silverleaf oak) within this stand suggest that this chaparral-like area developed following fire in historic times.
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Numerous herbaceous perennials are found in the understory. Most commonly seen are Acmispon oroboides (New Mexico deervetch), Amauriopsis dissecta (ragleaf amauriopsis), Artemisia dracunculus (wild tarragon), Artemisia ludoviciana subsp. mexicana
(Mexican white sagebrush), Brickellia betonicifolia (betonyleaf brickellbush), Castilleja tenuiflora (Santa Catalina Indian paintbrush), Dalea albiflora (whiteflower indigobush), Dieteria asteroides var. asteroides (hoary tansyaster), Erigeron neomexicanus (New
Mexico fleabane), Erigeron oreophilus (chaparral fleabane), Galium wrightii (Wright bedstraw), Glandularia latilobata (wide-lobed
vervain), Hedeoma dentata (toothleaf mock pennyroyal), Heliomeris multiflora var. multiflora (showy goldeneye), Packera neomexicana var. neomexicana (New Mexican groundsel), Penstemon pseudospectabilis subsp. pseudospectabilis (Mohave beardtongue),
Pseudognaphalium canescens (Wright rabbit-tobacco), Sphaeralcea fendleri var. venusta (Fendler globemallow), and Tagetes lemmonii (Lemmon marigold). Species with limited distribution include Aldama cordifolia (heartleaf goldeneye), Brickellia grandiflora
(largeflower thoroughwort), Echeandia flavescens (Torrey crag lily), Galium mexicanum subsp. asperrimum (Mexican bedstraw),
Heuchera sanguinea (coral bells), Hymenoxys quinquesquamata (actinea), Penstemon barbatus subsp. barbatus (golden-bearded
penstemon), Phaseolus maculatus subsp. ritensis (Santa Rita Mountain bean), Phemeranthus parviflorus (dwarf flameflower), Solidago velutina (threenerve goldenrod), and Solidago wrightii (Wright goldenrod).
Representative subshrubs are Calliandra humilis var. humilis (dwarf fairyduster), Carphochaete bigelovii (Bigelow bristlehead),
Commandra umbellata subsp. pallida (pale false toadflax), and Gymnosperma glutinosum (gumhead). The parasitic Phoradendron serotinum subsp. tomentosum (Cory mistletoe) is common and found primarily on Quercus arizonica (Arizona white oak).

Figure 12. Oak-pine woodland vegetative association.

26

Desert Plants 34(1-2)

July 2018

Cordylanthus wrightii (Wright clubflower), Cosmos parviflorus (southwestern cosmos), Drymaria glandulosa var. glandulosa (Fendler drymary), Drymaria molluginea (slimleaf drymary), Eriogonum pharnaceoides (wirestem buckwheat), Stenotis greenei (Greene
starviolet), Linum neomexicanum (New Mexican flax), Monnina wrightii (blue pygmy flower), and Tagetes micrantha (licorice
marigold) are typical ephemerals. Ipomoea cristulata (scarlet creeper) and Phaseolus acutifolius var. acutifolius (tepary bean) are
very common in wet summers. After record monsoon rains in 2006, Ipomoea cristulata vines covered shrubs over a large area and
climbed over 25 ft (7.6 m) into the oaks.
Typical perennial grasses are Aristida schiedeana (beggartick grass), Bouteloua curtipendula var. caespitosa (sideoats grama),
Bromus anomalus (nodding brome), Eragrostis intermedia (plains lovegrass), Koeleria macrantha (prairie june grass), Muhlenbergia
alopecuroides (bristly wolf tail), Muhlenbergia emersleyi (bull grass), Muhlenbergia longiligula (longtongue muhly), Muhlenbergia
tenuifolia (mesa muhly), Piptochaetium fimbriatum (pinyon ricegrass), Poa fendleriana (Fendler bluegrass), Schizachyrium cirratum (Texas bluestem), Schizachryrium sanguineum var. hirtiflorum (crimson bluestem), and Zuloagaea bulbosa (bulb panicgrass).
During the summer monsoon, annual grasses such as Eragrostis mexicana subsp. mexicana (Mexican lovegrass), Eragrostis pectinacea var. pectinacea (tufted lovegrass), Muhlenbergia sinuosa (marshland muhly), and Setaria grisebachii (Grisebach bristlegrass)
are common and widespread; Aristida adscensionis (sixweeks threeawn), Muhlenbergia fragilis (slender muhly), and Muhlenbergia
minuitissima (annual muhly), are uncommon but present in all but the driest years.
Uncommon or rare species found only in oak-pine woodland include Amaranthus powellii (Powell amaranth), Brickellia brachyphylla (plumed brickellbush), Corallorhiza striata var. vreelandii (striped coral root), *Descurainia sophia (flixweed), Desmodium
procumbens (prostrate tick clover), Euphorbia palmeri (woodland spurge), Funastrum crispum (wavyleaf twinevine), both varieties
of Ipomoea tenuiloba (spiderleaf morning-glory), Muhlenbergia rigens (deergrass), Muhlenbergia tricolepis (hairy dropseed), Oxalis
alpina (alpine woodsorrel), Phacelia affinis (purple bell phacelia), Pseudognaphalium macounii (clammy cudweed), and Scrophularia parviflora (figwort). My collections of Asclepias quinquedentata (slimpod milkweed) and Laennecia sophiifolia (leafy marshtail)
were the first for the Catalinas; both are very rare in the canyon. Other taxa that are uncommon to rare in this association but
usually seen are Acmispon greenei (Green deervetch), Amorpha fruticosa (false indigo bush), Baccharis sarothroides (desert broom),
Brickellia venosa (veiny brickellbush), Coursetia caribaea var. sericea (anil falso), Hackelia ursina (Chihuahuan stickseed), Halimolobos diffusa (spreading fissurewort), Micranthes eriophora (redfuzz saxifrage), Pseudognaphalium pringlei (Pringle cudweed),
Sedum cockerellii (stonecrop), Thalictrum fendleri (Fendler meadow-rue), and Trachypogon secundus (crinkle-awn grass).
Pine Forest
The Pinus ponderosa subsp. brachyptera-Quercus spp. Association (Figure 13) is found between 6350–7258 ft (1935–2212 m),
primarily on ridge tops, on upper portions of steep slopes, in the bottom of drainages, and on the top of Mount Kimball. Numerous decomposing ponderosa pine logs suggest wider distribution of the pine forest association within the past 150 years. One
hundred thirty-five taxa (22.1% of the flora) have been found here, of which 15 (11.1%) are unique. Given the elevation, it is not
surprising that only 20% of pine forest taxa are annuals and 80% are perennials. In comparison with the total flora, herbaceous perennials, perennial grasses, succulents, and trees are proportionately more common; annual forbs and annual grasses are substantially less common, and vines are absent (Table 2). Only four non-native species (3% of association taxa and 9.1% of non-natives)
have been found here. In pine forest, 7.4% of the taxa are very common, 40.7% are common, 36.3% are uncommon, and 15.6% are
rare; 31.1% of taxa are widespread in distribution, 48.1% are scattered, and 20.7% are local.
Pinus ponderosa subsp. brachyptera (ponderosa pine) and Quercus arizonica (white oak) are the characteristic trees, but Junip
erus deppeana var. deppeana (alligator juniper), Pinus discolor (border pinyon), Quercus emoryi (Emory oak), Quercus rugosa (netleaf oak), and Quercus hypoleucoides (silverleaf oak) are common. Prunus serotina var. rufula (southwestern black cherry) has been
found in only one small drainage. Ceanothus fendleri (buckbush), Holodiscus discolor var. discolor (rock spirea), Quercus chrysolepis
(canyon live oak) and Quercus turbinella (shrub live oak) are localized shrubs. Acmispon oroboides (New Mexico deervetch), Amauriopsis dissecta (ragleaf amauriopsis), Castilleja tenuifora (Santa Catalina Indian paintbrush), Glandularia latilobata (wide-lobed
vervain), Gymnosperma glutinosum (gumhead), Packera neomexicana var. neomexicana (New Mexican groundsel), and Hesperidanthus linearifolius (slimleaf plains mustard) are found throughout. Scattered and uncommon species include Acmispon greenei
(Greene deervetch), Ageratina herbacea (fragrant snakeroot), Desmodium batocaulon (San Pedro tickclover), Hedeoma hyssopifolia
(hyssopleaf mock pennyroyal), Hymenoxys quinquesquamata (actinea), and Noccaea fendleri subsp. fendleri (wild candytuft).
Echinocereus coccineus (claret-cup hedgehog), Opuntia phaeacantha (Mohave pricklypear), and Yucca “schottii” (Schott yucca) are the most common succulents. Agave chrysantha (golden flowered century plant), Agave schottii var. schottii (shindagger),
Nolina microcarpa (beargrass), and Opuntia engelmannii var. engelmannii (Engelmann pricklypear) are scattered, and Opuntia
macrorhiza (plains pricklypear) is found only on or near the top of Mt. Kimball. Likely hybrids, with characteristics of Opuntia
phaeacantha and O. macrorhiza and of Opuntia phaeacantha and Opuntia engelmannii var. engelmannii are fairly common above
6850 ft (2088 m).
Typical grasses are Aristida schiedeana (beggartick grass), Muhlenbergia emersleyi (bull grass), Muhlenbergia longiligula (longtongue muhly), Muhlenbergia tenuifolia (mesa muhly), Muhlenbergia polycaulis (cliff muhly), Piptochaetium fimbriatum (pin-
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yon rice grass), Piptochaetium pringlei (Pringle ricegrass), Poa fendleriana (Fendler bluegrass), Schizachyrium cirratum (Texas
beardgrass), and Zuloagaea bulbosa (bulb panicgrass). Eragrostis pectinacea var. pectinacea and Muhlenbergia sinuosa are the only
annual grasses often found in pine forest.
Rare species include Agastache rupestris (threadleaf giant hyssop), Arenaria lanuginosa subsp. saxosa (spreading sandwort),
Artemisia ludoviciana subsp. albula (white sagebrush), Baccharis thesioides (Arizona baccharis), Bidens lemmonii (Lemmon beggarticks), Brickellia parvula (Mt. Davis brickellbush), Cirsium arizonicum var. arizonicum (Arizona thistle), Cologania angustifolia
(longleaf cologania), Desmodium grahamii (Graham tickclover), Draba petrophila (Santa Rita Mountain draba), Ericameria cuneata
(cuneate turpentine bush), Galium fendleri (Fendler bedstraw), Mammillaria viridiflora (greenflower nipple cactus), Muhlenbergia pauciflora (New Mexico muhly), Perityle coronopifolia (crowfoot rockdaisy), Rhamnus crocea (hollyleaf buckthorn), Robinia
neomexicana (New Mexican locust), and Thalictrum fendleri (Fendler meadow-rue). In 2007 and 2011, single Mentzelia isolata
(isolated blazingstar) plants were seen in the upper drainage, both at 7000 ft (2134 m) and about 100 ft (30.5 m) below the trail.
The four non-native species—*Cannabis sativa (marijuana), *Eragrostis cilianensis (stink grass), *Eragrostis curvula (weeping
lovegrass), and *Eragrostis lehmanniana (Lehmann lovegrass)—were all found on top of Mount Kimball. The marijuana and stink
grass were found only once, in areas used for camping, and were eradicated. Lehmann lovegrass originally consisted of two small
clumps and was found off-trail in an undisturbed area. Unfortunately the species has persisted in spite of being pulled up several
times, most recently in 2017. Weeping lovegrass has been found on the peak beside the trail on two occasions and was eradicated.

Figure 13. Pine forest vegetative association.
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DROUGHT
Aridity is a key characteristic of the American Southwest, and drought is a component of the climatic variability. Better understanding of specific impacts of drought is essential to early recognition of incipient ecosystem change and is useful in anticipating
the effects of, and planning for, long-term anthropogenic climate change.
Several “mega-droughts,” extreme in both severity and duration, have occurred in the past 1000 years (Cook et al. 2007; McAuliffe and Hamerlynck 2010). McPhee et al. (2004) reported three major droughts in Arizona since recordkeeping began over a
century ago: “the late-1890s through the early 1900s, the late 1940s through the mid-1960s, ... and the late 1990s to the present.”
McClaran & Wei (2014) found that the Tucson area drought began in 1996, although PRISM Climate Group (2017) data suggests
it may have begun in 1994 in the study area (see Figure 4). In spite of exceptional rainfall during the 2006 and 2015 monsoons, the
drought continues (Arizona State Climate Office 2016).
The severity of the current drought in the Southwest is exacerbated by higher than normal temperatures (McClaran & Wei 2014;
Weiss et al. 2008; Breshears et al 2005). Allen and Breshears (1998) documented a rapid and persistent drought-induced shift
of a forest-woodland ecotone in New Mexico, and similar shifts may be occurring in the study area: oak-pine woodland may be
undergoing a structural change, from a landscape dominated by trees to one dominated by shrubs, and pine forest may be shifting
to an oak-pine woodland as ponderosa pines continue to die without recruitment. Long-term drought is also likely to facilitate the
spread of non-native species well-adapted to arid conditions and to increase the frequency and severity of fires.
The study area has experienced below normal precipitation and above normal temperatures since 1994 (Figure 4). Significant
impacts attributed to drought, specifically a dramatic die-off of several species, became apparent in 2002. Effects were first noticed
in desert scrub and pine forest, but soon became quite apparent in every association. In spite of average or above average precipitation in some seasons since 2000, the mortality of a number of species, particularly Carnegiea gigantea (saguaro), Parkinsonia
microphylla (foothills palo verde), Juniperus deppeana var. deppeana (alligator juniper), Quercus arizonica (Arizona white oak), and
Pinus ponderosa subsp. brachyptera (ponderosa pine), has continued, albeit at a slower rate than was seen in the early 2000s. Some
of the impacts in the six vegetative associations are described below.
Desert scrub. One hundred seventy-six Carnegiea gigantea (saguaro) died from 2002 through 2017, including 35 in 2002 and 24
in 2011. Before 2002, even one or two dying plants in a year was unusual. Most mortality has been of large individuals, likely well
over 100 years old. In June 2008 arms fell off at least 14 saguaros and arms on seven drooped downward. In 2009, 27 Cylindropuntia versicolor (staghorn cholla) died and another 46 plants died between May 2013 and June 2014. Since the drought began, at least
22 Ferocactus wislizeni (compass barrel cactus) have succumbed. In contrast, I am aware of the death of only two Ferocactus wislizeni x Ferocactus cylindraceus (hybrid barrel cactus), one of which, at 5 ft (1.5 m) high, was the largest barrel cactus in the canyon. In
2013, 32 Fouquieria splendens subsp. splendens (ocotillo) of mixed ages died. There has also been significant die-off of mature Parkinsonia microphylla (foothills palo verde). Turner (1990) suggested that mature Carnegiea gigantea, Encelia farinosa (brittlebush)
and Prosopis ssp. (mesquite) are less affected by drought than Parkinsonia and Larrea (creosote bush). In the study area, however,
the mortality of Carnegiea gigantea seems equal to that of Parkinsonia microphylla, while the one Larrea tridentata var. tridentata
in the canyon has increased nearly 2 ft (0.6 m) in height since 2002, likely because of its riparian scrub habitat. Encelia farinosa
has been little affected by drought (although the 2011 freeze killed most plants to the ground), but many Prosopis velutina (velvet
mesquite) trees have significantly more dead limbs than before the drought began. Factors such as exposure and soil characteristics
in the study area may account for differences from Turner’s observations. There has also been a decline in the populations of several shrubs and subshrubs, notably Brickellia coulteri var. brachiata (Coulter brickellbush), Gutierrezia serotina (late snakeweed),
Lycium berlandieri var. longistylum (Berlandier wolfberry), Lycium fremontii var. fremontii (Fremont wolfberry), and Mirabilis
laevis var. villosa (wishbone bush). The only known Atriplex canescens (fourwing saltbush) in the canyon died in 2002, and the last
known Isocoma tenuisecta (burroweed) died in 2006. The drought has also negatively affected the abundance of several perennials,
particularly Anemone tuberosa (desert windflower), Delphinium scaposum (barestem larkspur), Dipterostemon capitatus subsp.
parviflorus (blue dicks), Metastelma arizonica (Arizona swallow-wort), Penstemon parryi (Parry penstemon), and Sphaeralcea laxa
(caliche globe mallow). The last known Agave schottii var. treleasei (Trelease shindagger) and Echinocereus fasciculatus (pinkflower
hedgehog) died in 2005. Perennial grasses that have declined significantly since 2002 include Aristida ternipes var. ternipes (spider
grass), Bothriochloa barbinoides (cane beardgrass), Bouteloua repens (slender grama), Munroa pulchella (fluff grass) and Tridentopsis mutica var. mutica (slim tridens). It seems likely that the considerable increase of the invasive grasses *Cenchrus ciliaris (buffelgrass), *Enneapogon cenchroides (soft feather pappusgrass), *Eragrostis lehmanniana (Lehmann lovegrass) and *Melinis repens
subsp. repens (natal grass) during this period is related to the increase in open ground available for colonization and less competition with larger plants (see Betancourt, 2007). Many common spring ephemerals have been absent since 2002, and those that have
been seen are uncommon to rare, widely scattered, and often quite small. These include Astragalus nuttallianus (Nuttall locoweed),
Cistanthe monandra (sand cress), Acmispon brachycarpus (hill lotus), Acmispon strigosus (hairy lotus), Loeflingia squarrosa (spreading pygmyleaf), Logfia filaginoides (California cottonrose), Lupinus sparsiflorus (Arizona lupine), Pectocarya recurvata (archnut
comb-bur), and Rafinesquia neomexicana (desert chicory). In 2007, the only Lupinus sparsiflorus (Arizona lupine) I saw was an
individual with a flower stalk a mere 3 in (7.6 cm) high, less than a quarter of normal height, and in subsequent years I have seen
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fewer than ten plants per year of this once common species. Ephemeral grasses, notably *Bromus rubens (red brome), both varieties of Festuca octoflora (sixweeks fescue), Poa bigelovii (Bigelow bluegrass), and *Schismus baratus (Mediterranean grass) have also
declined. Winter rains in 2007–08 produced the highest spring diversity since 1998 in the study area, but only a few species were
as common as they once were. One native species seem to have benefitted: Opuntia phaeacantha (Mohave pricklypear) is more
widely distributed and is much more common than it was prior to the onset of the drought. Opuntia engelmannii var. engelmannii
(Engelmann pricklypear), by contrast, has declined following considerable mortality in 2002. Bowers (2005) found that this species
in the Tucson area is characterized by pulses and gaps in establishment and die-off. Opuntia engelmanii var. engelmannii is much
more often consumed by various mammals than O. phaeacantha, so fauna may be losing an important food source. Consequently,
this may be an important species to monitor when assessing climate change impacts.
Riparian scrub. The three largest Celtis reticulata (netleaf hackberry), two of eight remaining Populus fremontii subsp. fremontii
(Fremont cottonwood), including the largest in the canyon, and both Salix gooddingii (Goodding willow) died between 2002 and
2007. A third Populus fremontii subsp. fremontii died in 2010, and another, in 2014. There has been a sharp decline in the populations of Funastrum heterophyllum (Hartweg twinevine), Gonolobus arizonicus (Arizona milkvine), and Senecio lemmonii (Lemmon
groundsel) since 2005. Oenothera elata subsp. hookeri (Hooker evening primrose) has not been seen since 2009, and Iresine heterophylla (Standley bloodleaf) has been absent since 2010. Epilobium canum subsp. latifolium (hummingbird trumpet) has nearly
disappeared, although a small population was seen in 2015. As might be expected, all Cyperus and Juncus species have declined,
as well as the populations of the native riparian grasses Eriochloa acuminata var. acuminata (cup grass) and Eriochloa aristata
(bearded cup grass). One benefit of the drought is the decline of some non-native grasses such as *Avena fatua (wild oats), *Echinochloa colona (jungle rice), *Hordeum murinum subsp. glaucum (wild barley), *Polypogon monspeliensis (annual rabbitfoot grass),
and *Polypogon viridis (beardless rabbitfoot grass). Unfortunately, *Cenchrus ciliaris (buffelgrass), *Cenchrus setaceus (fountain
grass), *Enneapogon cenchroides (soft feather pappusgrass), and *Poa annua (annual bluegrass) have increased extensively since the
drought began. Opuntia engelmannii x Opuntia laevis (few-spined hybrid pricklypear) has also significantly increased since 2002.
Scrub grassland. Between May 2013 and June 2014, 58 staghorn cholla plants died, and many plants showed significant dieback. Morus microphylla (Texas mulberry) and Habranthus longifolius (plains rain lily) have not been observed since 2002. Bouteloua eriopoda (black grama) declined sharply beginning in 2002 and has not been seen since 2006 except for a single plant in 2016.
There has been considerable reduction in the populations of perennial grasses, notably Bouteloua hirsuta subsp. hirsuta (hairy
grama), Bouteloua repens (slender grama), Cottea pappophoroides (cotta grass), Disakisperma dubium (green spangletop), Eragrostis intermedia (plains lovegrass), Muhlenbergia alopecuroides (bristly wolf tail), Muhlenbergia emersleyi (bullgrass), and Muhlenbergia longiligula (longtongue muhly). The ephemeral grasses *Bromus rubens, Festuca microstachys var. ciliate (small fescue), Festuca
octoflora var. octoflora (sixweeks fescue), and Muhlenbergia microsperma (littleseed muhly) have also declined. Talinum aurantiacum (orange flameflower) has been observed only once since 2002 (in 2017), while Hedeoma nana subsp. macrocalyx (dwarf false
pennyroyal), once common in the association, was not seen 2003–2007 or 2009–2010. Bebbia juncea var. aspera (sweet bush) has
not been seen since 2010. Although I had previously considered it the fern most tolerant of dry conditions, Astrolepis cochisensis
subsp. cochisensis (Cochise scaly cloakfern) has nearly disappeared. The populations of Astragalus nothoxys (sheep locoweed),
Brickellia coulteri var. brachiata (Coulter brickellbush), and Hibiscus biseptus (Sonoran rose mallow) have sharply declined, and Lupinus concinnus (elegant lupine) has become uncommon. Four native species have increased during the drought: Astrolepis sinuata
subsp. sinuata (wavy cloakfern) seems to have replaced Astrolepis cochisensis subsp. cochisensis; Heteropogon contortus (tanglehead)
increased substantially during 2006–2007 and formed large patches in several places; Aristida ternipes var. gentilis (threeawn spidergrass) increased greatly in this association in 2008 and has moved up into oak woodland; and Opuntia engelmannii x Opuntia
laevis (few-spined hybrid pricklypear) has moved onto open slopes. *Eragrostis cilianensis (stink grass), *Eragrostis lehmanniana
(Lehmann lovegrass) and *Enneapogon cenchroides (soft feather pappusgrass) have also increased significantly, especially since the
very wet monsoon of 2006.
Oak Woodland. The three highest Carnegiea gigantea (saguaro) on the southeast side of the canyon and about half of the Morus
microphylla (Texas mulberry) died between 2002 and 2007. One of the few Juniperus deppeana var. deppeana (alligator juniper)
and several Quercus emoryi (Emory oak) died between 2002 and 2014. In 2009 most Quercus oblongifolia (Mexican blue oak) lost
all their leaves in spring and many appeared dead by late summer; most recovered in the wet spring of 2010, however. Between
May 2013 and June 2014, six large Quercus oblongifolia (Mexican blue oak) died. Penstemon pseudospectabilis subsp. pseudospec
tabilis (Mohave beardtongue) was common until 2005 but, with the exception of five individuals, is now found only in oak-pine
woodland. In contrast, since 2002 Penstemon parryi (Parry penstemon), once found primarily in desert scrub and scrub grassland,
is currently most common in this association and is now rare at lower elevations. The population of Habranthus longifolius (plains
rain lily) has declined by at least 50% since 2002. Brickellia californica (California brickellbush), Coreocarpus arizonicus (little
lemonhead) and Solanum nigrescens (Douglas nightshade) have also declined since the onset of the drought. Astragalus nothoxys
became increasingly scarce by 2010 but reappeared in very large numbers in the burned area following the 2015 fire. The once
common Enneapogon desvauxii (spike pappusgrass) has nearly disappeared, and the only known site of Muhlenbergia arizonica
(Arizona muhly) has been heavily invaded by *Eragrostis lehmanniana (Lehmann lovegrass). Arizona muhly, once found in an area
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of approximately 60 ft2 (5.6 m2), was reduced to 23 plants by 2017. (The 2015 fire may have also contributed to this decline.) Opuntia chlorotica (pancake pricklypear) went from common and widespread to uncommon and scattered by 2008. Unfortunately many
of the surviving plants were killed by the 2015 fire. Daucus pusillus (American wild carrot), Lupinus concinnus (elegant lupine),
and Yabea microcarpa (false carrot) have declined substantially, although the latter did very well in 2008 and 2015. *Enneapogon
cenchroides (soft feather pappusgrass) has become well-established and was abundant in the burned area after the 2015 fire where
previously it had been rare. *Eragrostis cilianensis (stink grass) has increased in abundance and distribution, particularly since
2005. Opuntia engelmannii x Opuntia laevis (few-spined hybrid pricklypear) was first seen in oak woodland in July 2016 at 4880 ft
(1487 m).
Oak-pine woodland. More than 100 Quercus arizonica (Arizona white oak) and at least 27 Juniperus deppeana var. deppeana
(alligator juniper) trees, 14 with trunks greater than 18 in (45.7 cm) in diameter, died from 2002 to 2012. Sixty white oaks and 15
junipers died in 2002 alone. In the case of both species, in the study area mortality was largely in the center of their distribution,
not on the periphery, and affected large individuals almost exclusively. A few widely scattered Quercus emoryi and Quercus hypoleucoides (Emory and silverleaf oaks) died in 2010, and in 2011 dead branches in all oak species increased sharply. It seems highly
likely that most of these individuals survived the previous two serious droughts in the Southwest at the beginning and middle of
the last century. In November 2017, for the first time I observed a number of Rhamnus crocea (holly-leaf buckthorn) bushes with
many dead branches. Most Ptelea trifoliata subsp. angustifolia (narrowleaf hoptree) died in 2002, including all large individuals; the
surviving plants have multiple stems and are 6.5 ft (2 m) or less in height. Since 2002, approximately one-third to one-half of Arctostaphylos pungens (pointleaf manzanita) has died. In 2006, for the first time during the study period, nearly all oaks above 5400
ft (1646 m) elevation were leafless from February to the beginning of the summer rainy season when most finally produced new
leaves; normally trees are fully leafed out by the end of spring. During this period, there was a significant die-off of the oak parasite
Phoradendron serotinum subsp. tomentosum (Cory mistletoe), presumably because the oaks remained dormant during the very dry
spring. Since 2002, Packera neomexicana var. neomexicana (New Mexico groundsel), once common, has become rare in this association. In their study areas in the Four Corners states, Breshears et al. (2005) reported that 40–90% of Pinus edulis (two-needle pinyon) died between 2002–2003 in response to drought, abnormally high temperatures and associated bark beetle infestations. In the
Santa Catalina Mountains Pinus discolor (border pinyon) does not yet appear to have been significantly impacted by bark beetles
(Thomas Skinner, personal communication, 2007), but drought has had an impact: at least 39 trees of all age classes in the study
area have died since 2002, including five small trees in 2017. There has been a noticeable decline in several subshrubs and herbaceous perennials including Artemisia dracunculus (false tarragon), Calliandra humilis var. humilis (dwarf fairyduster), Hedeoma
dentata (toothleaf mock pennyroyal), Hymenoxys quinquesquamata (actinea), both varities of Ipomoea tenuiloba (spiderleaf morning-glory), Mirabilis linearis var. decipiens (narrowleaf four o’clock), Penstemon pseudospectabilis subsp. pseudospectabilis (Mohave
beardtongue), and Solidago wrightii (Wright goldenrod). Euphorbia palmeri (woodland spurge) has not been seen since 2005. The
ephemerals Cordylanthus wrightii (Wright clubflower), Euphorbia revoluta (threadstem spurge), and Muhlenbergia fragilis (slender
muhly) have declined sharply since 2002. Most ephemerals were very common during the good monsoon rains of 2006–2008, but
of these three species only Cordylanthus wrightii temporarily rebounded, as it did again in 2015. Several grasses, especially Muhlenbergia alopecuroides (bristly wolf tail), Piptochaetium fimbriatum (pinyon rice grass), Trachypogon secundus (crinkle-awn), and
Zuloagaea bulbosa (bulb panicgrass) have declined since the onset of the drought. In contrast, *Eragrostis lehmanniana (Lehmann
lovegrass) has increased both in abundance and distribution, particularly up to 6000 ft (1829 m). *Enneapogon cenchroides appeared in large numbers at 6200 ft (1896 m) in 2012 and has persisted. As is the case in desert scrub, Opuntia phaeacantha (Mohave pricklypear) is more widespread in this association than it was previously, but Opuntia chlorotica (pancake pricklypear) and
Opuntia engelmannii var. engelmannii (Engelmann pricklypear) are less common. Most large clumps (over 30 stems) of Echinocereus coccinneus (claret-cup hedgehog), present at the beginning of the study, have died since 2003. Mortality in this cactus is usually
seen in spring, suggesting that the lack of snow cover in recent years and consequent increased desiccation by wind may be responsible. The only species in this association that has increased significantly is Mimosa aculeaticarpa var. biuncifera (catclaw mimosa).
It now forms several large stands from 5600–6000 feet (1707–1829 m) elevation, rapidly colonizing areas opened up by dying oaks;
this may result in a significant structural change.
Pine forest. Seventy-six mature Pinus ponderosa subsp. brachyptera (ponderosa pine) have died since 2002, 31 in 2002 alone.
From 1984 to 2001 I was aware of the death of only two trees. The mortality usually is evidenced by all the needles suddenly turning brown and occurs in mid spring. In late summer of 2012, two trees died, and the top two meters of three trees lost all needles;
two of these trees died in 2014 and the third in 2015. Four trees died in 2016–2017. Most trees were more than 2 ft (0.6 m) in
diameter, and no evidence of bark beetles has been seen. In the fall of 2013, most ponderosas lost about half of their needles, the
first time significant needle drop in fall has been observed. At least 25 Quercus arizonica (Arizona white oak) trees on the top of
Mt. Kimball have died since 2002, and six Quercus hypoleucoides (silverleaf oak) died in 2010. Cirsium arizonicum var. arizonicum
(Arizona thistle) has not been seen since 2001, and there has been a considerable decline in the populations of Acmispon greenei
(Greene deervetch), Hedeoma hyssopifolia (hyssopleaf mock pennyroyal), Hymenoxys quinquesquamata (actinea), Noccaea fendleri
subsp. fendleri (wild candytuft), Packera neomexicana var. neomexicana (New Mexican groundsel), Poa fendleriana (Fendler
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bluegrass), Pseudognaphalium pringlei (Pringle cudweed), and Zuloagaea bulbosa (bulb panicgrass) since 2005. Packera is now
relatively common only above 7000 ft (2134 m). As in oak-pine woodland, most large clumps of Echinocereus coccineus (claret-cup
hedgehog) have died. The population of Opuntia macrorhiza (plains pricklypear) on top of Mount Kimball increased both in number and distribution from 2006–2010 but has since undergone considerable decline. There has been an increase in what appear to
be hybrids between Opuntia phaeacantha (Mohave pricklypear) and Opuntia macrorhiza. These plants have elongated ovoid fruits
and pads larger than O. macrorhiza, but smaller than those of O. phaeacantha, that are rarely cross wrinkled in winter.
Impacts on fauna. Although beyond the scope of this work, the current drought also appears to have had a significant impact on
fauna and no recovery has been observed. A sharp decline in herpetofauna was observed in 1996, and avifauna (both residents and
migrants) has undergone a dramatic decline since 2008. It is disconcerting to sometimes hike for a mile or more without hearing
or seeing a single bird. Since 2002, common mammal species have become scarce. Rodents seem to have increased, but this is
likely because they are more visible as open space increases. As is the case with plants, these impacts are noticeable throughout the
canyon.
An interesting plant-animal interaction related to the drought has occurred since 2002. Thomomys bottae catalinae (Botta’s pocket gopher) was a common tunneling rodent in scrub grassland, oak woodland, oak-pine woodland, and pine forest. The tunnels
and mounds of soil pushed out of them were frequently seen and were easily identified. Only three individuals have been seen
completely above ground, the usual but still very rare sighting being a quick glimpse of the gopher’s head at the mouth of a tunnel.
The animal’s diet consists of “a wide variety of herbaceous plants, grasses, bulbs, tubers, and roots of weeds, native plants, and
shrubs” (Hoffmeister 1986). In the study area, three favorite food plants were Packera neomexicana var. neomexicana (New Mexico
groundsel), Agave chrysantha (goldenflower century plant), and Agave palmeri (Palmer century plant). Packera seemed to be a
major food source prior to the onset of the drought, while Agaves were eaten only sporadically prior to 2002. On several occasions
I would hear gnawing beneath a trembling Packera and then see the entire plant being pulled underground. Although common for
many years, the groundsel population plummeted in 2002, and its range moved upward. This mortality may not have been due entirely to the pocket gophers, but tunnels were particularly common in areas with high populations of Packera. The pocket gophers
then seemed to concentrate on Agave chrysantha and Agave palmeri (goldenflower and Palmer century plants). They ate the root
from below, leaving a signature circle of leaves chewed off at the base and a hole where the core of the plant had been. Gnawing at
the base of century plants was heard quite frequently in 2004 and 2005, and tunneling to and around plants was quite apparent.
By 2006, most century plants in relatively deep soil had been killed by the pocket gophers; for the most part only small plants and
those growing on bedrock, rocky outcrops and cliffs seem to have escaped the voracious gophers. Agave palmeri, which seems
to prefer deeper soils than Agave chrysantha, was severely impacted. Interestingly, Palmer century plant was first seen flowering
in the study area in 1993 and then every year until 2006 (except in 2004 when medical problems prevented regular surveys). It is
possible its apparent absence during the first nine years of the study period was due to pocket gopher predation during the drought
of the 1950s. In oak woodland and oak-pine woodland, the pocket gophers then added the roots of Opuntia chlorotica (pancake
pricklypear) to their diet, for the first time to my knowledge. The rodents ate the roots up to the ground surface, leaving a concave
depression in the bottom of the severed trunks. Unlike other pricklypears, the entire plant usually dies because pads touching the
ground rarely take root. Once common, Opuntia chlorotica became uncommon in less than a year as fallen plants spread across the
landscape. In 2007 pocket gophers began to eat Opuntia engelmannii var. engelmannii (Engelmann pricklypear), another species
previously untouched. The roots at the base of the trunk were largely ignored; pocket gophers tunneled under or along the side of
pads touching the ground and ate them from beneath. In late 2007, however, a few toppled plants chewed off at the base were seen,
and prostrate pads with nearly round holes through the center became fairly common. So far, damage to this species has not been
extensive, possibly because of a decline in the gopher population or because this pricklypear is not as palatable to the gopher. I have
seen no evidence that Opuntia phaeacantha (Mohave pricklypear) has been on the pocket gopher’s menu, and herbivory on Opuntia macrorhiza (plains pricklypear) was not seen until 2018. Evidence of tunneling nearly disappeared on the third trail segment
from 2006–2016 and was much reduced on the fourth and fifth trail segments. The pocket gopher population likely crashed, but
extensive tunneling above 5300 ft (1615 m) since 2015 suggests a rebound.

NON-NATIVE SPECIES
The term non-native (or alien) species can be defined as a species found beyond its natural range (U.S. Congress 1993) or a
species that is not native to the ecosystem in which it is found (Clinton 1999). Unfortunately Federal attention has not resulted
in sufficient funding to adequately address the myriad problems resulting from invasive non-native species, likely, at least in part,
due to the fact that the many of the most problematic non-native invasives were introduced by governmental agencies. Forty-four
taxa, 7.2% of the flora, are non-native (Table 3). All are likely introduced, accidentally or deliberately, by historic human activities
(Arizona Invasive Species Council 2008; Tellman 1997, 2002). Twenty-nine non-native taxa (65.9%) are annuals and 20 (45.4%)
are grasses. Grasses certainly present the greatest ecological threat given a number of Poaceae traits that facilitate invasion of new
habitat (Linder et al. 2018). Five taxa (11.4%), fortunately, are known from a single individual. Non-native species are not neces-
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Table 3. Family, growth form, and vegetative association of non-native species in the study area. Vegetative associations:
DS=desert scrub, RS=riparian scrub, SG=scrub grassland; OW=oak woodland, OPW=oak-pine woodland, PF=pine forest.

FAMILY

GENUS/SPECIES

GROWTH FORM

VEG. ASSOCIATION

Amaranthaceae
Amaranthaceae
Amaranthaceae
Anacardiaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Brassicaceae
Brassicaceae
Cannabaceae
Caryophyllaceae
Cyperaceae
Fabaceae
Geraniaceae
Myrtaceae
Plantaginaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Polemoniaceae
Solanaceae

Amaranthus albus
Salsola paulsenii
Salsola tragus
Rhus lancea
Aloe maculata
Dimorphotheca sinuata
Lactuca serriola
Senecio vulgaris
Sonchus asper
Sonchus oleraceus
Symphytum officinale
Descurainia sophia
Sisymbrium irio
Cannabis sativa
Herniaria hirsuta subsp. cinerea
Cyperus esculentus var. leptostachys
Medicago polymorpha var. vulgaris
Erodium cicutarium
Eucalyptus camaldulensis
Plantago virginica
Avena fatua
Bromus rubens
Cenchrus ciliaris
Cenchrus setaceus
Cynodon dactylon var. dactylon
Echinochloa colona
Enneapogon cenchroides
Eragrostis cilianensis
Eragrostis curvula
Eragrostis echinochloidea
Eragrostis lehmanniana
Festuca bromoides
Hordeum murinum subsp. glaucum
Melinis repens
Poa annua
Polypogon monspeliensis
Polypogon viridis
Schismus arabicus
Schismus barbatus
Sorgham bicolor
Gilia tricolor subsp. tricolor
Nicotiana glauca var. glauca

Ephemeral
Ephemeral
Ephemeral
Tree
Leaf Succulent
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Herbaceous perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Herbaceous perennial
Herbaceous perennial
Ephemeral
Tree
Ephemeral
Grass (ephemeral)
Grass (ephemeral)
Grass (perennial)
Grass (perennial)
Grass (perennial)
Grass (ephemeral)
Grass (ephemeral)
Grass (ephemeral)
Grass (perennial)
Grass (perennial)
Grass (perennial)
Grass (ephemeral)
Grass (ephemeral)
Grass (perennial)
Grass (ephemeral)
Grass (ephemeral)
Grass (ephemeral)
Grass (ephemeral)
Grass (ephemeral)
Grass (ephemeral)
Ephemeral
Tree

RS, SG, OW, OPW
SG
DS, SG, OW
RS
OW, OPW
DS, SG
DS, RS, OW, OPW
DS, SG
RS, OW, OPW
RS, SG, OW, OPW
RS
OPW
DS, RS, SG, OW, OPW
PF
DS
RS
RS
DS, SG, OW, OPW
RS
RS
DS, RS, SG
DS, RS, SG, OW, OPW
DS, RS, SG, OW
DS, RS, SG, OPW
RS
RS
DS, SG, OW, OPW
DS, RS, SG, OW, OPW, PF
RS, SG, OW, OPW, PF
DS, RS
DS, RS, SG, OW, OPW, PF
DS, SG
DS, RS, SG, OPW
DS, RS, SG, OW, OPW
RS
RS
RS
DS, OW
DS, RS, SG, OW, OPW
RS
DS
OW

sarily invasive, but determining whether a species threatens or may threaten ecosystem health is often problematic (Hui et al. 2016;
Northam et al. 2005), particularly when they can be present in an ecosystem for many years before they begin to spread and may
adapt to a variety of habitats (Bowers et al. 2006; Wilson et al. 2002). In Finger Rock Canyon, for example, *Erodium cicutarium
(filaree) is more common in oak woodland and oak-pine woodland than in desert scrub or riparian scrub where it is very common
in the Tucson Mountains and elsewhere.
Several non-native grasses currently pose a significant threat to vegetative associations in the canyon, particularly in desert scrub
and riparian scrub associations. As Esque & Schwalbe (2002) noted, fire frequently follows invasive grasses. Neither association
is adapted to fire, and both are experiencing significant invasions. The most widespread, very common non-native grasses are
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*Bromus rubens (red brome), found in all associations except pine forest, and *Eragrostis lehmanniana (Lehmann lovegrass), now
found in all vegetative associations. *Bromus rubens was an accidental introduction (Salo 2005), while *Eragrostis lehmanniana was
a deliberate introduction (McGlone & Huenneke 2004). These grasses have probably been established longer in the study area than
most other non-native species and were certainly widely distributed and very common at the beginning of the study period. Both
are known to carry fire and to be adapted to it (McPherson 1995; Esque & Schwalbe 2002).
In wet years, *Bromus rubens forms dense patches and replaces most native annuals where it is found. If Bromus rubens seed
viability is substantially reduced after only a year as reported (Jurand 2010) and if this grass germinates in response to winter rains
(Salo 2004), its ecological threat may be reduced if climate change results in reduced winter precipitation. In the study area, however, red brome nearly disappeared at lower elevations from 2002–2009 but persisted above 6000 ft (1829 m). Following good winter
rains in 2010, it was again very common and as widely distributed as it was previously. Moreover, the winter following the 2015
fire, red brome appeared in large patches in the burn area where I had not seen it previously. This suggests that seed viability may
be of much longer duration than reported.
*Eragrostis lehmanniana (Lehmann lovegrass) is now established up to 6000 ft (1829 m), but the highest known location is the
top of Mt. Kimball. In an area of about 10 ft2 (0.9 m2) near the trail and a campsite, one plant was found in 2001, six clumps were
present in 2003, three clumps were found in 2006, and four clumps were found in 2008. In 2009 two clumps were found beside the
trail in another location on the peak, and another plant was found at 6820 ft. All of these higher elevation plants were eradicated
when found. This species certainly reduces the density of native grasses, but I have seen no evidence that it replaces them. This
is consistent with findings at the University of Arizona’s Santa Rita Experimental Range south of Tucson (McClaran 2003). The
Range at first sight appears to be a monoculture of *E. lehmanniana, but most native species have persisted. Moreover, the decline
in density of native grasses preceded the increase in density of *E. lehmanniana. Within a few months of the major 1994 rock fall
described above, the denuded slope was covered with *E. lehmanniana, but within five years, native species had taken over and
lovegrass was nearly gone. Following the 2015 fire, however, lovegrass quickly resprouted from the rootcrown and thousands of
seedlings sprang up, once again covering the area.
*Cenchrus ciliaris (buffelgrass) and *Enneapogon cenchroides (soft feather pappusgrass) were absent at the beginning of the study
period, both being first observed in 1990. Initially *Cenchrus setaceus (fountain grass) and *Melinis repens subsp. repens (Natal
grass) were, respectively, rare and uncommon. These four grasses are increasing rapidly in the watershed, both in distribution and
abundance. Both Cenchrus species tend to form dense stands that choke out native vegetation; these grasses present perhaps the
greatest threat to the Sonoran Desert (Marshall et al. 2012). Several large Cylindropuntia versicolor (staghorn cholla) died in 2006
after being surrounded by buffelgrass while nearby plants in natural habitat have not been affected. In 2006, during an exceptionally wet monsoon, these four species, plus *Eragrostis cilianensis (stink grass), spread to undisturbed areas where they had not
been seen previously. In addition, in the spring of 2007, *Poa annua (annual bluegrass) increased dramatically in abundance and
distribution in riparian scrub.
*Enneapogon cenchroides (soft feather pappusgrass) has become ubiquitous in desert scrub, riparian scrub, scrub grassland, and
oak woodland and has spread widely in oak-pine woodland. Since 2005 it has formed fairly dense stands on undisturbed slopes in
scrub grassland. The density and size of individual plants indicate they take up considerable available moisture, so it is not surprising that populations of native grasses, including Cottea pappophoroides (cotta grass) and Muhlenbergia emersleyi (bullgrass), a
large bunch grass, have nearly disappeared in heavily invaded areas. Plants may begin blooming when only 6 in (15.2 cm) high, are
usually closely spaced, and can produce ten or more stems up to 3 ft (0.9 m) high. Although considered an annual, plants frequently overwinter and stems only 4 in (10.2 cm) high have been seen flowering with snow on the ground.
Several non-native grasses have been observed at increasingly higher elevations in the last ten years. *Cenchrus ciliaris is now
established in the canyon up to 4500 ft (1372 m) elevation and was collected at 5200 ft (1585 m). *Cenchrus setaceus is very common in the canyon bottom nearly 2.5 miles (4 km) from the trailhead and since 2002 has moved up on steep slopes, rocky ridges,
and cliffs; it has been collected at 5750 ft (1753 m). *Eragrostis lehmanniana has been collected at 7255 ft (2211 m), and *Eragrostis
cilianensis, at 7250 ft (2210 m). Six clumps of *Eragrostis curvula were eradicated on top of Mt. Kimball in 2010 but it has become
established at 6500 ft (1981 m) in spite of my efforts. *Melinis repens subsp. repens appeared at 6200 ft (1890 m) in 2006 and was
seen again at that elevation in 2016. Since 2012, *Enneapogon cenchroides has formed dense stands at 6220 ft (1896 m); this population has persisted while the species is currently much less common in scrub grassland. It is noteworthy that in 2006 I collected
*Bromus rubens at 8000 ft (2438 m) and *Schismus barbatus at 7850 ft (2393 m) on Mount Lemmon. It seems likely warmer winter
temperatures contribute to the establishment of these invasive grasses at higher elevations.
The discovery of *Rhus lancea (African sumac) in the study area in 2006 was disturbing although not surprising. This invasive tree species was introduced as an ornamental by the nursery industry (Tellman 2002) and continues to be sold and planted
throughout the Tucson area. It is drought tolerant once established and reseeds easily (Chambers & Hawkins 2004). With birds as
the most likely means of dispersal, it has spread widely in the southern foothills of the Santa Catalina Mountains since 1995 to the
point that it can be difficult to walk through some foothill drainages (Jeff Kreamer, personal communication, 2000). Unfortunately
it was planted along the Rillito River by the Pima County Natural Resources, Parks, and Recreation Department and will likely
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continue to spread across the Tucson valley and up side drainages into the adjacent mountains. Its presence in low-lying areas of
canyons and washes indicates frost tolerance.
In 2009, Aloe maculata (soap aloe) was found at 5630 ft (1716 m). The large clump was some 40 ft (12.2 m) below the trail on a
steep slope in oak-pine woodland and visible from only about ten feet of the trail. This population was not killed during the hard
freeze in February 2011. In 2015 while looking for Ovis canadensis nelsoni (desert bighorn sheep) with a spotting scope, I located
two more populations on the west side of the canyon at approximately 4800 and 5100 ft (1463, 1554 m) in oak woodland. This
and other Aloe species continue to be sold in nurseries throughout the Tucson area, and it seems highly likely they will spread or
continue to spread to natural areas. Aloes do not appear to be highly invasive, at least at this point in time, and I must admit they
provide an early nectar source for hummingbirds when little else is available.

FIRE
The study area escaped the two recent major fires in the Santa Catalina Mountains, the 30,563 ac (12,368 ha) Bullock fire in
2002 and the 84,750 ac (34,297 ha) Aspen fire in 2003. There is evidence of widespread, high-intensity fire in the study area some
100–125 years ago, however, particularly above 5000 ft (1524 m). This fire or fires may have originated during the San Bernardino
earthquake in 1887 (see DuBois & Smith 1980). Large, mostly decomposed Pinus ponderosa subsp. brachyptera (ponderosa pine)
trunks are found in several areas along the fifth trail segment that are now devoid of the species. Most Juniperus deppeana var.
deppeana (alligator juniper) trees have deep fire scars, some burned nearly through at the base, and a number of dead trunks with
significant charring still remain. Single living branches supported by a thin strip of bark on an otherwise dead tree are often seen.
Most Quercus arizonica, Quercus emoryi, Quercus hypoleucoides, and Quercus rugosa (Arizona white, Emory, silverleaf and netleaf
oaks) have multiple trunks growing from root crowns. The fairly uniform size of these trunks, particularly above 5200 ft (1585 m)
elevation, suggests a single event. Quercus oblongifolia (Mexican blue oak), by contrast, more commonly has a single trunk which
may be indicative of this species’ greater tolerance of fire (Caprio & Zwolinski 1995). Severely burned junipers and snags in oak
woodland and scrub grassland suggest the last fire in the canyon was as low as 4400 ft (1341 m).
Barton (1999) concluded that moderate-intensity fire favors fire-resistant pines such as Pinus ponderosa, while periods of low
fire frequency favor oaks which resprout following fire. Fitzgerald (2005) reported that low-intensity fires are beneficial to the
maintenance of mature stands of Pinus ponderosa, but high-intensity fires result in high mortality, greater exposure of soil, and
alteration of soil properties. It is highly probable that the next fire in the study area will be intense in oak-pine woodland and pine
forest given the density of trees, thick underbrush, and abundance of downed wood. A high-intensity crown fire in the remaining
Pinus ponderosa stands would likely result in the replacement of pine forest with oak-pine woodland (Barton 2002). Prescribed fire
is frequently touted as a solution to high-intensity crown fires that are increasingly frequent in North American forests (see Ryan
et al. 2013). Although it might be beneficial to vegetative communities above desert and riparian scrub, an increase in non-native
plants, particularly grasses, would be almost certain given the US Forest Service’s lack of funding to prevent the spread of invasive
non-native species (see Keeley 2006).
Most of the dominant species in the desert scrub association have little or no adaptation to wildfire (Van Devender & Dimmitt
2000). The rapid spread and increased density of *Cenchrus ciliaris (buffelgrass), *Cenchrus setaceus (fountain grass), and *Enneapogon cenchroides (soft feather pappusgrass) in the study area significantly increase the threat of fire in both desert scrub and riparian scrub associations. Invasive, non-native grasses have the potential to dramatically change these non-fire-adapted vegetative
associations because of the biomass they produce and the intensity with which they burn (Marshall et al. 2012; Esque et al. 2004;
Burquez-Montijo et al. 2002). If significant effort is not made to control these invaders, it is highly probable fire will have a major
and highly negative impact on native desert scrub and riparian scrub vegetation in the study area and across much of the region
in the near future (Betancourt 2007). The iconic Carnegiea gigantea (saguaro) could easily become a memory as desert scrub is
transformed into grassland of largely African species. Although it is probably impossible to completely eliminate these invaders, a
well-funded, systematic approach might control their spread in certain areas. This would require a concerted effort over an extended period of time, involving considerable manpower and chemical treatments. I have frequently heard concerns expressed about
the use of herbicides, particularly those that may persist for some time, but some collateral damage is preferable to destruction of
an entire ecosystem. Efforts to date in Coronado National Forest have been plagued by a sluggish recognition of, and response to,
the problem. Additionally, very limited funding has resulted in a focus on easily accessible sites, leaving a significant seed source
on very steep slopes and cliff faces. Much can be done, however, and I think it would be irresponsible to surrender to what so many
feel is inevitable. The National Park Service has had significant positive impact in both Saguaro National Park and Organ Pipe
Cactus National Monument. *Cenchrus ciliaris (buffelgrass) was nearly eliminated in Organ Pipe National Monument until human
and drug smuggling activities stymied continued eradication efforts (see Rutman & Dickson 2002).
The absence of fire in the scrub grassland association may have contributed significantly to the scrub component of the area
and to the density of Agave schottii var. schottii (shindagger) on one area (see Bahre 1995; McPherson 1997). The abundance of
*Eragrostis lehmanniana (Lehmann lovegrass) and the spread of *Cenchrus ciliaris (buffelgrass) and *Enneapogon cenchroides (soft
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feather pappusgrass) from desert scrub through scrub grassland into oak woodland may provide a conduit for fire to spread both
up and down slope. Brooks & McPherson (2007) report that fires in southwestern grasslands may become more frequent because
non-native grasses tend to produce greater biomass than native species, biomass that decomposes more slowly due to a higher
carbon to nitrogen ratio.
In 2015, the 750-acre poorly named Finger Rock fire, which actually burned primarily in Pontatoc Canyon to the east, crossed
Linda Vista saddle and burned a relatively small area in Finger Rock Canyon in oak woodland and oak-pine woodland. The lightning-caused fire was described as of moderate intensity and desirable (National Wildfire Coordinating Group 2015). Although
most tree species survived the fire, a number of Juniperus deppeana var. deppeana (alligator juniper) and some Quercus arizonica
and Quercus emoryi (Arizona white and Emory oak) were killed. None of the junipers that burned have produced new growth;
most oaks, however, resprouted from root crowns. In most cases, Pinus discolor (border pinyon) suffered damage only to lower
limbs and survived. The above-ground portions of most shrubs—e.g., Quercus turbinella (shrub live oak), Fendlera wrightii (Wright
fendlerbush), Garrya wrightii (quinine bush), and Vauquelinia californica subsp. californica (Arizona rosewood)—were extensively charred or completely burned, but all began to resprout from root crowns within a few months. Erythrina flabelliformis (coral
bean), Nolina microcarpa (bear grass), and Yucca “schottii” (Schott yucca) in the path of the fire burned to the ground but also
quickly resprouted. Most Dasylirion wheeleri (common sotol) that suffered fire damage were clearly killed, and I have not seen any
resprouting or seedlings. Some Echinocereus coccineus (claret-cup hedgehog), Ferocactus wislizeni (compass barrel) and Opuntia
engelmannii var. engelmannii (Engelmann pricklypear) survived even after suffering obvious damage; it will be interesting to see
if their survival is long-term. None of the Opuntia chlorotica (pancake pricklypear) in the path of the fire appear to have survived,
however. All fern species in the burn area have resprouted, and much of the Selaginella rupincola (rockloving spikemoss) survived
the fire although resprouting through 2017 has been extremely minimal.
Within two weeks after the fire, thousands of Ipomoea cristulata (scarlet creeper) and Phaseolus acutifolius var. acutifolius (tepary
bean) seedlings provided almost complete groundcover. Although they produced considerable foliage, neither species produced
many flowers or fruits. A month later, *Enneapogon cenchroides (soft feather pappusgrass) and *Eragrostis lehmanniana (Lehmann
lovegrass) dominated the burn area in both oak woodland and oak-pine woodland. Both grew quickly and densely covered the
entire burn area. Most, if not all, existing lovegrass plants survived the fire, and thousands of seedlings sprouted. Many of these
seedlings reproduced when they were only 10 inches (25.4 cm) high and went to seed in as little as six weeks. A year after the fire,
pappusgrass was absent, but lovegrass covered most of the area in oak woodland that burned. In 2016, much of the area burned in
oak-pine woodland was densely covered with native herbaceous perennials such as Amauriopsis dissecta (ragleaf amauriopsis), Artemisia dracunculus (wild tarragon), Artemisia ludoviciana subsp. mexicana (Mexican white sagebrush), Dalea albiflora (whiteflower indigobush), and Pseudognaphalium canescens (Wright rabbit-tobacco). Pappusgrass also disappeared in the oak-pine woodland
area burned, but lovegrass has persisted only in the upper portions of the burn and on ridgetops. In 2017, Artemisia dracunculus
(wild tarragon), Aristida schiedeana var. orcuttiana (beggartick grass), and Schizachyrium sanguineum var. hirticlorum (crimson
bluestem) became common in the upper portion of the burn in oak woodland.
Prior to the fire, I had recorded 276 taxa specifically within the oak woodland burn area. Twenty-five species clearly survived the
fire, albeit with often considerable damage, and as of December 2017, 156 taxa have either resprouted or grown from seed. One
hundred seventy-nine taxa have flowered in this area since the fire. The following twelve species were seen here for the first time:
Androsace occidentalis (western rock jasmine), Anoda lanceolata (lanceleaf anoda), Aristida schiedeana var. orcuttiana (beggartick
grass), Bulbostylis capillaris (densetuft hairsedge), Calliandra humilis var. humilis (dwarf fairyduster), *Cenchrus setaceus (fountain
grass), *Conyza canadensis (Canadian horseweed), Cyperus fendlerianus (Fendler flatsedge), Cyperus spaerolepis (Rusby flatsedge),
Descurainia pinnata subsp. glabra (smooth western tansymustard), Heterotheca subaxillaris subsp. latifolia (telegraph plant),
*Hordium murinum subsp. glaucum (wild barley), Piptochaetum fimbriatum (pinyon ricegrass) and Schizachyrium sanguineum var.
hirticlorum (crimson bluestem). In the oak-pine woodland portion of the burn, I had observed a total of 216 taxa prior to the fire,
only eleven of which obviously survived. By December 2017, 67 taxa had either resprouted or grown from seed, and 69 taxa have
flowered since the fire. *Enneapogon cenchroides (soft feather pappusgrass), Funastrum crispum (wavyleaf twinevine), Pectis papposa var. papposa (manybristle cinchweed), Penstemon parryi (Parry penstemon), Phacelia affinis (purple bell phacelia), *Sonchus
asper (spiny sowthistle), and Viguiera dentata var. dentata (toothleaf goldeneye) were seen in the oak-pine woodland burn area for
the first time. Given the slow recovery I have seen thusfar, it will likely take decades of favorable climatic conditions before diversity returns to pre-fire levels.

METHODS AND SCOPE OF STUDY
The original intent of this effort was to identify as much of the flora and fauna along a favorite trail as possible. A naturalist’s
curiosity was the driving force. Although my initial effort was on identifying vertebrate fauna, vascular plants quickly became my
primary focus, largely because of my interest in macrophotography. I excluded fungi and lichens, bryophytes (mosses, liverworts,
and hornworts), and invertebrates from the beginning, not from lack of interest but because of the difficulty in identifying them
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(see Whittemore & Allen 1995; Hodges 1995) and because of the need to narrow my focus if I was ever to complete a hike.
Prior to the beginning of the study, from 1981–1983, I had hiked to the peak 26 times and had completed 12 shorter trips, including four hikes in the canyon bottom. I first documented observations in a journal, but a flora and fauna checklist was developed in May 1983 to facilitate record keeping. At that point I had decided to undertake a systematic study of the flora and fauna
of the canyon. It was apparent as I surveyed the area that both the blooming time of a given species and plant communities varied
with elevation, and by July 1983 I was documenting this phenomenon. At the same time, I began to compile a small notebook with
brief descriptions and key plant parts, such as leaves and flowers, to aid in field identification. This notebook was an invaluable resource and was referenced for many years to refresh my memory of infrequently seen species. My efforts were significantly boosted
when I learned in summer 1983 that the University of Arizona Herbarium would identify plants I collected. Initially I ignored
grasses until I had a fascinating conversation with grass experts John and Charlotte Reeder at the Herbarium. In no uncertain
terms, Charlotte stated, “You must do grasses!”
In 1984, I initiated the formal study, recording on my continually updated checklist (Figure 14) flowering plants and vertebrates
I observed along the ten-mile (16.1 km) round trip to Mt. Kimball. From this point on, my hikes became biological surveys: with
nearly every step I was searching for unknown species, recording flowering species, and looking and listening for vertebrates.
Through 2017, I completed 1627 surveys to the top of Mt. Kimball, a total of 16,270 mi (26,184 km), plus 51 shorter surveys totaling 248 mi (399 km). During this time, I recorded 173,470 observations of plant species in flower and 79,821 observations of vertebrates. A record consists of one observation of a taxon on a given trail segment on a given date. In the case of plants, I recorded
taxa with at least one viable flower (angiosperms) or with pollen being shed from a cone (gymnosperms).
From the outset of the study, all plant species I could not identify with reasonable certainty have been collected for identification
or verification. The Herbarium staff has happily identified all specimens even though some taxa were collected numerous times
in different habitats and at different stages of growth. They taught me the importance of collecting all plants parts necessary for
identification, leading to better recognition of plant families and the use of dichotomous identification keys. Voucher specimens
for each taxon were not collected due to the curator’s concern about lack of space at the Herbarium and his belief that the Catalinas had been adequately collected in the past by such notables as John and Sara Lemmon, Cyrus Pringle, James Toumey, Forrest
Shreve, John Thornber, Lyman Benson, Robert Peebles, Thomas Kearney, Robert Whittaker, and William Niering. Currently,
however, specimens of rare (but not Threatened or Endangered) plants, those previously unknown from the Catalinas, or those
collected at unusual elevations or in non-typical habitats are deposited in the Herbarium collection.
To document the relationship between flowering and elevation, I initially considered recording observations by vegetative association. After attempting to do so, however, I soon found that approach to be unworkable because boundaries between vegetative
associations are nebulous at best; it seemed as if I was constantly redrawing the boundaries with every survey. When I began using
my checklist, I decided to divide the trail into five segments, each approximately 1 mi (1.6 km) in length, and to record blooming taxa on each segment. Although this division resulted in unequal elevation ranges for each segment, a division by vegetative
associations, however defined, would have resulted in areas of very unequal size. Division into equal elevation ranges would have
been no less arbitrary: climatic effects are not equal even if elevation is held constant. The value of division by trail segment was
subsequently shown by the facts that (1) satellite observations of the study area produced consistently different Normalized Difference Vegetation Index (NDVI) signatures for each trail segment from 1984–2008 (Landau et al. 2009) and (2) non-metric multidimensional scaling plots showed that vegetative assemblages on each of the mile segments from 1984–2003 had distinct seasonal
responses to climate variables (Crimmins et al. 2008).
The first trail segment, ranging from an elevation of 3100–3540 ft (945–1079 m), starts in desert scrub, paralleling the main
channel, and ends in riparian scrub. Although the route followed traverses only about 0.3 mi (0.5 km) of the riparian scrub association, 336 (97.7%) of riparian scrub taxa have been found along this species-rich section. The second segment, at 3540–4500 ft
(1079–1372 m), begins in desert scrub but is largely in scrub grassland. Oak woodland is dominant on the third segment, 4500–
5480 ft (1372–1670 m), with scrub grassland at the beginning and oak-pine woodland at the end. The fourth segment, 5480–6360
ft (1671–1938 m) is primarily oak-pine woodland but ends in pine forest. The fifth segment, 6360–7258 ft (1938–2212 m), is also
largely oak-pine woodland but begins and ends in pine forest. Riparian scrub cuts through desert scrub, scrub grassland, and oak
woodland associations but becomes increasingly distant from the trail as it ascends the southeast side of the canyon. Above about
4300 ft (1311 m) elevation, vegetation in the bottom of the drainage shows little difference from that of the surrounding slopes.
Data collection has continued since the onset of the study in 1984, although significant interruptions occurred in 2004–2005
and 2013 due to medical problems (a broken leg, a broken arm, open-heart surgery, all in 2004, and back surgery in 2013). From
1984 through 2017, I completed a total of 1601 ten-mile-long (16.1 km) round trips to Mount Kimball and back, ranging from 25
to 106 surveys in a year (Figure 15). I averaged 37 surveys per year from 1984–1993, 65.4 surveys per year from 1994–2003, and 50
surveys per year from 2006–2017 (excluding 2013). I was able to complete only 14 surveys in 2004, 13 in 2005, and 26 in 2013. The
average for the second decade was inflated by 101 surveys in 1994 and 106 in 2003, although the average for the other 8 years was
still 55.9 surveys per year. Except for 2004, 2005, and 2013, at least one survey was made per month, but surveys during the spring
and summer flowering seasons were somewhat more frequent (Figure 15). Thirty-nine shorter surveys, totaling 187.7 mi (302.1
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Figure 14. Checklist of flora and fauna of the Finger Rock Canyon drainage, page 1. (Printed on 8.5 x 14 inch paper for field use.)
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MOLLUGO VERTICILLATA

M. LINEARIS v. DECIPIENS

M. LAEVIS v. VILLOSA

M. COCCINEA

MIRABILIS ALBIDA

MIMOSA ACULEATICARPA v. BIUNCIF.

MICROSTERIS GRACILIS

MICRANTHES ERIOPHORA

METASTELMA ARIZONICUM

M. JONESII

M. ISOLATA

MENTZELIA ALBICAULIS

MENODORA SCABRA

MELINIS REPENS s. REPENS

MEDICAGO POLYMORPHA v. VULG.

MECARDONIA PROCUMBENS

MAURANDELLA ANTIRRHINIFLORA

MATELEA PRODUCTA

MARINA PARRYI

MARAH GILENSIS
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MAMMILLARIA GRAHAMII
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L. VIRGINICUM s. VIRGINICUM
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LARREA TRIDENTATA v. TRIDENTATA

LAPPULA REDOWSKII

LAENNECIA SOPHIAEFOLIA

LACTUCA SERRIOLA
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KOANOPHYLLON PALMERI

K. GRANDIFLORA

KALLSTROEMIA CALIFORNICA
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JUNIPERUS DEPPEANA v. DEPP.

J. TENUIS

J. MARGINATUS
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JUNCUS ACUMINATUS
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JATROPHA CARDIOPHYLLA

JACQUEMONTIA PRINGLEI
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IRESINE HETEROPHYLLA

IPOMOPSIS MULTIFLORA

I. TENUILOBA v. TENUILOBA

I. TENUILOBA v. LEMMONI

I. PLUMMERAE

I. TERNIFOLIA v. LEPTOTOMA

I. HEDERACEA

P. RAMOSISSIMA

P. DISTANS

P. CRYPTANTHA

P. COERULEA

PHACELIA AFFINIS

P. LEMMONII

PERITYLE CORONOPIFOLIA

P. PSEUDOSPECTABILIS s. PSEUD.

P. PARRYI

PENSTEMON BARBATUS S. BARBATUS

PENNELLIA MICRANTHA

P. RECURVATA

PECTOCARYA PLATYCARPA

P. PAPPOSA v. PAPPOSA

PECTIS CYLINDRICA

PASSIFLORA MEXICANA

PARTHENIUM INCANUM

PARTHENICE MOLLIS v. MOLLIS

P. MICROPHYLLA

PARKINSONIA FLORIDA

PARIETARIA HESPERA v. HESPERA

PANICUM HIRTICAULE s. HIRTICAULE

PACKERA NEOMEXICANA v. NEOMEX.

O. APLINA

OXALIS ALBICANS

OROBACHE COOPERI

O. PHAEACANTHA

O. MACRORHIZA

O. LAEVIS

O. ENGELMANNII X O. LAEVIS

O. ENGELMANNII v. ENGELMANNII

OPUNTIA CHLOROTICA

O. PRIMIVERIS s. PRIMIVERIS

OENOTHERA ELATA s. HOOKERI

NUTTALLANTHUS TEXANUS

NOLINA MICROCARPA

NOCCAEA FENDLERI s. FENDLERI

NISSOLIA SCHOTTII

N. OBTUSIFOLIA

NICOTIANA GLAUCA v. GLAUCA

N. HISPIDA

NAMA DICHOTOMA

MYOSURUS CUPULATUS

MUNROA PULCHELLA

M. XEROPHILA

M. TRICHOLEPIS

M. TEXANA

M. TENUIFOLIA

M. SINUOSA

M. RIGENS

M. PORTERI

M. POLYCAULIS

M. PAUCIFLORA

M. MINUTISSIMA

M. MICROSPERMA

M. LONGILIGULA

M. FRAGILIS

M. EMERSLEYI

M. DUMOSA

M. ARIZONICA

M. APPRESSA

MUHLENBERGIA ALOPECUROIDES

MORUS MICROPHYLLA

MONNINA WRIGHTII
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COMMON RAVEN

YELLOW-EYED JUNCO

GRAY-HEADED JUNCO

DESERT SHREW

CANYON BAT

COMPILED BY C. DAVID BERTELSEN (REVISED APRIL 2018)

JUNIPER TITMOUSE

WESTERN SPOTTED SKUNK

WHITE-NOSED COATI

GOLDEN EAGLE

RUFOUS-WINGED SPARROW

TURKEY VULTURE

BRIDLED TITMOUSE

RINGTAIL

TRIXIS CALIFORNICA v. CALIFORN.
SHARP-SHINNED HAWK

CHIPPING SPARROW

RUFOUS-CROWNED SPARROW

UROCHLOA ARIZONICA
UROPAPPUS LINDLEYI
VERDIN

MOUNTAIN CHICKADEE

STRIPED SKUNK

COOPER'S HAWK

BLACK-CHINNED SPARROW

ZONE-TAILED HAWK

HARRIS HAWK

HOODED SKUNK

WESTERN HOGNOSED SKUNK

HOODED ORIOLE

MOUNTAIN LION

GRAY FOX

COYOTE

BLACK BEAR

BROWN-HEADED COWBIRD

WHITE-CROWNED SPARROW

SUMMER TANAGER

WESTERN TANAGER

SCOTT'S ORIOLE

WHITE-BREASTED NUTHATCH

BROWN CREEPER

HOUSE WREN

RED-BREASTED NUTHATCH

AMERICAN KESTRAL

RED-TAILED HAWK

CANYON WREN

BEWICK'S WREN

NORTHERN MERLIN

V. DENTATA v. LANCIFOLIA
VITIS ARIZONICA

VIGUIERA DENTATA v. DENTATA

BUSHTIT

VICIA LUDOVICIANA s. LUDOVICIANA

VERBESINA ENCELIOIDES

SALSOLA PAULSENII
S. TRAGUS

SANVITALIA ABERTII

S. SUBINCISA

SALVIA COLUMBARIAE

SCHIZACHYRIUM CIRRATUM

S. BARBATUS

SCHISMUS ARABICUS

VAUQUELINIA CALIFORNICA s. CAL.

SALIX GOODDINGII
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P. MACULATUS s. RITENSIS

PHASEOLUS ACUTIFOLIUS v. TENUIF.
PHEMERANTHUS PARVIFLORUS

PHORADENDRON CALIFORNICUM

PHLOX TENUIFOLIA

PHILADELPHUS MICROPHYLLUS

P. TOMENTOSUM
PHYSALIS CRASSIFOLIA

PHRAGMITES AUSTRALIS s. AMERIC.

PEREGRINE FALCON

PRAIRIE FALCON

NORTHWEST MERLIN

YABEA MICROCARPA

X. SPINULOSUM v. CHIHUAHUA.

SCROPHULARIA PARVIFLORA

XANTHISMA GRACILE

SEDUM COCKERELLII

ROCK SQUIRREL

BOBCAT

S. SANGUINEUM v. HIRTIFLORUM

P. PUBESCENS

HOUSE SPARROW

HEPATIC TANAGER

P. HEDERIFOLIA v. HEDERIFOLIA
P. SOLANACEA

CACTUS WREN

ROCK WREN

ROUNDTAIL GROUND SQUIRREL

MONTEZUMA QUAIL

GAMBEL'S QUAIL

LESSER GOLDFINCH

YUCCA XSCHOTTII

CASSIN'S FINCH

ZAPOTECA FORMOSA

S. LEMMONII

RUBY-CROWNED KINGLET

HARRIS' ANTELOPE SQUIRREL

BLUE-GRAY GNATCATCHER

TASSEL-EARED SQUIRREL

CLIFF CHIPMUNK

CHUKAR

HOUSE FINCH

GOULD'S TURKEY

BLACK-TAILED GNATCATCHER

ZIZIPHUS OBTUSIFOLIA v. CANESC.

BAND-TAILED PIGEON

ROCK POCKET MOUSE

ZULOAGAEA BULBOSA

MEXICAN SPADEFOOT

BOTTA'S POCKET GOPHER

MOUNTAIN BLUEBIRD

ARIZONA GRAY SQUIRREL

TOWNSEND'S SOLITAIRE

WESTERN BLUEBIRD

INCA DOVE

EASTERN BLUEBIRD

ROCK DOVE

BRUSH MOUSE

MERRIAM'S KANGAROO RAT

BAILEY'S POCKET MOUSE
CANYON TREEFROG

RED-SPOTTED TOAD

SONORAN DESERT TOAD
LOGGERHEAD SHRIKE

AMERICAN ROBIN

HERMIT THRUSH

WHITE-FOOTED MOUSE

AMERICAN DEER MOUSE

WHITE-THROATED WOODRAT

DESERT TORTOISE

LOWLAND LEOPARD FROG

WESTERN BANDED GECKO

CURVE-BILLED THRASHER

NORTHERN MOCKINGBIRD
CRISSAL THRASHER

WHISKERED SCREECH OWL
ELF OWL

WESTERN SCREECH OWL

MEXICAN SPOTTED OWL

GREAT HORNED OWL

ROADRUNNER

WHITE-WINGED DOVE

ZINNIA ACEROSA

SENEGALIA GREGGII
SENNA COVESII
S. LEUCOPILA

SETARIA GRISEBACHII
S. MACROSTACHYA
SIDA ABUTILIFOLIA

FERNS & FERN ALLIES

MOURNING DOVE

S. VULGARIS

SENECIO FLACCIDUS v. MONOENSIS

PHYSARIA GORDONII
PINUS DISCOLOR
P. PONDEROSA s. BRACHYPTERA
PIPTOCHAETIUM FIMBRIATUM
P. PRINGLEI
P. PRINGLEI

PLAGIOBOTHRYS ARIZONICUS

P. PATAGONICA v. GNAPHALIOIDES

PLANTAGO PATAGONICA v. OBLONGA
S. TRAGIIFOLIA
SIMMONDSIA CHINENSIS

SILENE ANTIRRHINA

P. VIRGINICA
PLUMBAGO ZEYLANICA

A. SINUATA

ASTROLEPIS COCHISENSIS

ARIZONA COTTON RAT

MEXICAN WOODRAT

SOLIDAGO VELUTINA s. SPARSIFL.

SOLANUM NIGRESCENS

SISYMBRIUM IRIO

PLATYSTEMON CALIFORNICUS

P. FENDLERIANA

P. BIGELOVII

POA ANNUA

GREATER EARLESS LIZARD

ELEGANT EARLESS LIZARD

BLACK-TAILED JACKRABBIT

CEDAR WAXWING

DESERT COTTONTAIL

EASTERN COTTONTAIL

LE CONTE'S THRASHER

ZEBRA-TAILED LIZARD

WHIP-POOR-WILL

DESERT SPINY LIZARD

EASTERN COLLARED LIZARD

NORTHERN PYGMY OWL

PHAINOPEPLA

MYRIOPTERIS AUREA

BELL'S VIREO

EUROPEAN STARLING

BOMMERIA HISPIDA

BUFF-COLLARED NIGHTJAR

S. WRIGHTII

LESSER NIGHTHAWK

COMMON POORWILL

SONCHUS ASPER
M. FENDLERI

POLYPOGON MONSPELIENSIS

POLYGALA OBSCURA

M. WOOTONII

M. LINDHEIMERI

WHITETAILED DEER

JAVELINA

S. OLERACEUS

SOUTHWESTERN FENCE LIZARD

CLARK'S SPINY LIZARD

SORGHUM BICOLOR

HUTTON'S VIREO

ORNATE TREE LIZARD

SPERMOLEPIS LATERIFLORA

PLUMBEOUS VIREO

GREATER SHORT HORNED LIZARD

P. VIRIDIS

WARBLING VIREO

POPULUS FREMONTII s. FREMONTII

COMMON NIGHTHAWK

OLIVE WARBLER

POROPHYLLUM GRACILE

WHITE-THROATED SWIFT

VIRGINIA'S WARBLER

Q. HYPOLEUCOIDES

T. PANICULATUM

THYSANOCARPUS CURVIPES

ANNA'S HUMMINGBIRD

DESERT BIGHORN SHEEP

BLACK-CHINNED HUMMINGBIRD

PENTAGRAMMA TRIANGULARIS s. MAXONII

CANYON SPOTTED WHIPTAIL

REGAL HORNED LIZARD

COMMON SIDE-BLOTCHED LIZARD

NOTHOLAENA STANLEYI

COSTA'S HUMMINGBIRD

S. CRYPTANDRUS

BLACK-THROATED GRAY WARBLER

RETICULATE GILA MONSTER

SONORAN SPOTTED WHIPTAIL

LUCY'S WARBLER
TOWNSEND'S WARBLER

RUFOUS HUMMINGBIRD
ALLEN'S HUMMINGBIRD

BROAD-TAILED HUMMINGBIRD
S. RUPINCOLA
S. UNDERWOODII

MADREAN ALLIGATOR LIZARD

RINGNECK SNAKE

WESTERN THREADSNAKE

GRACE'S WARBLER

HERMIT WARBLER

COACHWHIP SNAKE

WESTERN LYRESNAKE

YELLOW WARBLER

GILA WOODPECKER

YELLOW-RUMPED WARBLER

GILDED FLICKER

MACGILLIVRAY'S WARBLER

WOODSIA PLUMMERAE

BROAD-BILLED HUMMINGBIRD

SELAGINELLA ARIZONICA

M. WRIGHTII

P. WRIGHTIANA

PELLAEA TRUNCATA

SPHAERALCEA FENDLERI v. VENUS.
SPHENOPHOLIS OBTUSATA

P. RUDERALE

SPOROBOLUS CONTRACTUS

S. LAXA

P. RETUSA

PORTULACA HALIMOIDES
P. SUFFRUTESCENS

STELLARIA NITENS

STACHYS COCCINEA

P. UMBRATICOLA s. LANCEOLATA
PRUNUS SEROTINA v. RUFULA
STEMODIA DURANTHIFOLIA

PROSOPIS VELUTINA
PSEUDOGNALPHALIUM CANESCENS

STEPHANOMERIA PAUCIFLORA

STENOTIS GREENEI

RED-SHAFTED FLICKER

STREPTANTHUS CARINATUS s. ARI.

P. PRINGLEI

P. MACOUNII

ACORN WOODPECKER

PSILOSTROPHE COOPERI

STYLOCLINE GNAPHALIOIDES

SONORAN WHIPSNAKE

SYMPHYTUM OFFICINALE

EASTERN PATCH-NOSED SNAKE

PTEROSTEGIA DRYMARIOIDES

WESTERN PATCH-NOSED SNAKE

PTELEA TRIFOLIATA s. ANGUSTIFOLIA

RED-FACED WARBLER

SONORAN CORALSNAKE

WILSON'S WARBLER
PAINTED REDSTART

YELLOW-BELLIED SAPSUCKER

BLACK-HEADED GROSBEAK

TAGETES LEMMONII

HAIRY WOODPECKER

NORTHERN CARDINAL

QUERCUS ARIZONICA

LADDERBACK WOODPECKER

T. MICRANTHA

ARIZONA WOODPECKER

COMMON KINGSNAKE

VARIABLE SANDSNAKE

Q. CHRYSOLEPIS

CASSIN'S KINGBIRD

LAZULI BUNTING

PYRRHULOXIA

TALINUM AURANTIACUM
TECOMA STANS v. ANGUSTATA

ASH-THROATED FLYCATCHER

BROWN-CRESTED FLYCATCHER

Q. EMORYI
Q. OBLONGIFOLIA

THALICTRUM FENDLERI

SONORAN MOUNTAIN KINGSNAKE

THYMOPHYLLA PENTACHAETA

VARIED BUNTING

Q. RUGOSA

GREATER PEWEE

Q. TURBINELLA

BLACK-NECKED GARTERSNAKE

GOPHERSNAKE

RAFINESQUIA CALIFORNICA

SPOTTED TOWHEE

GREEN-TAILED TOWHEE

SMITH'S BLACK-HEADED SNAKE

BLACK PHOEBE

WESTERN WOOD PEWEE

TIGER RATTLESNAKE

NIGHTSNAKE

CANYON TOWHEE

TIDESTROMIA LANUGINOSA

ABERT'S TOWHEE

DUSKY FLYCATCHER

TRACHYPOGON SECUNDUS

TOMOSTIMA CUNEIFOLIA

HAMMOND'S FLYCATCHER

R. NEOMEXICANA
RHUS AROMATICA s. PILOSISSIMA

RHAMNUS CROCEA

TRADESCANTIA OCCIDENTALIS

R. LANCEA

BLACK-TAILED RATTLESNAKE

ARIZONA BLACK RATTLESNAKE

LARK SPARROW

VESPER SPARROW
BLACK-THROATED SPARROW

CLIFF SWALLOW

MOHAVE RATTLESNAKE

WESTERN DIAMOND-BACKED RATTLESNAKE
PINK-SIDED JUNCO

OREGON JUNCO

SLATE-COLORED JUNCO
STELLER'S JAY

MEXICAN JAY

WESTERN SCRUB JAY

VIOLET-GREEN SWALLOW

CORDILLERAN FLYCATCHER

T. PERFOLIATA s. BIFLORA

TRIODANIS HOLZINGERI

TRIDENTOPSIS MUTICUS v. MUTICUS

TRIBULUS TERRESTRIS

TRAGIA NEPETIFOLIA

RUBUS NEOMEXICANUS

ROBINIA NEOMEXICANA

RIVINIA HUMILIS

SAIROCARPUS NUTTALLIANUS

RUMEX HYMENOSEPALUS

Figure 14 (continued). Checklist of flora and fauna of the Finger Rock Canyon drainage, page 2
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km) and ranging from 2–7.5 mi (3.2–12.1 km) were also made from 1984 to 2017; 13 of these were at least partially in the canyon
bottom. Three side drainages and approximately three and one half miles of the canyon bottom have been explored. Since 1993, the
main drainage leading from top of Mount Kimball to the end of the fourth trail segment has been surveyed at least twice each year
on the descent in late August and early September. The total area I have explored in the watershed is only about 80 ac (32.4 ha).
The time of day for these treks varied considerably. At least half of all surveys was completed in daylight, but many surveys
were begun at night, particularly since 1993, and some ended in the dark. At first, I simply wanted to avoid the heat of the day, but
hiking at night became a regular activity because of the opportunity to see nocturnal animals and night-blooming flowers. A good
headlamp with focused light is essential to see small flowers even in bright moonlight, and a slower pace enabled me to see more.
Some species—notably Calliandra humilis var. humilis (dwarf fairyduster), Datura wrightii (sacred thornapple), Justicia longii
(longflower tubetongue), Linanthus bigelovii subsp. bigelovii (Bigelow linanthus), Oenothera elata subsp. hookeri (Hooker evening
primrose), and Zapoteca formosa subsp. schottii (Schott fairyduster)—are primarily nocturnal, but flowers of well over half the flora
are partially or completely open at night. Many species, of course, are open only during daylight hours. After a number of years,
I began to get quite good at predicting which species would be blooming after sunrise by looking at their buds. Species such as
Evolvulus alsinoides (blue eyes), however, still defy prediction, and I learned early on to look carefully before recording a species as
blooming. On the descent, I always add at least a few species and verify observations made on the ascent.
My primary observational focus is on the area within 30 ft (9.1 m) of either side of the route to Mount Kimball, resulting in an
undeniably non-traditional transect of about 1.6 million ft2 (148,645 m2). This area has been monitored on every survey to the
peak. Except for 13 species seen while hiking off-trail (Table 4), all taxa in the flora were observed at least once within view of
the trail. Six of these off-trail species were found only in the drainage on the south slope of Mount Kimball, and five have been
observed only in the mile and one-half (2.4 km) of the canyon bottom above the spring. I record the trail sections on which each
blooming taxa (defined below) were seen on the often-updated checklist. Of course each recorded observation often results from
close inspection of a number of flowers and usually represents tens or hundreds of actual observations of the plants or flowers of a
given taxon. Brief notes concerning elevation, relative abundance, and distribution are made on checklists as deemed appropriate.
Data is first entered in spreadsheets and later transferred to a Microsoft Access database after checking all entries at least twice. The
most common errors by far have those of omission, failure to enter every record on a checklist into the spreadsheet.
Vertebrate fauna (birds, mammals, amphibians, and reptiles) is also recorded, and as of 2017 the checklist (Figure 14) includes
143 bird, 35 mammal, 37 reptile, and 5 amphibian taxa—Homo sapiens and Canis familiaris excluded (Appendix 1). This additional
effort forced frequent shifts in attention that undoubtedly aided in the observation of blooming flora. Wildlife watching frequently
slowed my pace considerably, and I have found that perception is generally inversely related to speed. Many observations, however,
have been serendipitous. Several plant species were first observed when I was looking at fauna, and many others were seen when I
was scanning the trail in front of me for rattlesnakes and skunks. Certainly this contributed a great deal to the accuracy and completeness of my surveys.
Determination of Blooming
In botany, “phenology” refers to “seasonal patterns of leafing, flowering and fruiting in relation to climate” (Bowers & Dimmitt
1994). My interest is a portion of the reproductive cycle, observed at the species level. At the beginning of the study, I chose to
focus on flowering, specifically anthesis, the period during which flowers are fully open and functional. Given the size of the study
area, the number of individual plants, and the number of taxa, attempting to follow more reproductive states (e.g., bud or fruit
production) or individuals was simply not possible.
Determining whether or not a plant is in bloom is not always as simple as one might expect. It is difficult to miss a blooming
Opuntia (pricklypear) or Erythrina (coral bean), but seeing the flowers of Cyperus (flatsedge), Euphorbia (spurge), and many
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Figure 15. Number of hikes per year, 1984–2017 (left) and percentage of hikes by month (right).
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Table 4. Taxa found more than 30 ft (9.1 m) from the route to Mt. Kimball with vegetative association and location.

Bottom of canyon, 1.5 miles up canyon from spring
Aspleniaceae

Woodsia plummerae

Riparian Scrub

Cactaceae

Opuntia laevis

Riparian Scrub

Cucurbitaceae

Cucurbita digitata

Riparian Scrub

Ephedraceae

Ephedra trifurca

Riparian Scrub

Poaceae

Sphenopholis obtusata

Riparian Scrub

Linda Vista Saddle and vicinity:
Apocynaceae

Asclepias subverticillata

Oak Woodland

Asphodelaceae

Aloe maculata

Oak-Pine Woodland

Drainage on south slope of Mt. Kimball from peak to end of mile 4:
Cyperaceae

Cyperus dipsaceus

Oak-Pine Woodland

Cyperaceae

Cyperus manimae

Oak-Pine Woodland

Fabaceae

Desmodium grahamii

Oak-Pine Woodland

Fabaceae

Desmodium procumbens

Oak-Pine Woodland

Orchidaceae

Corallorhiza striata

Oak-Pine Woodland

Poaceae

Muhlenbergia polycaulis

Oak-Pine Woodland,
Pine Forest

other genera often required the inspection of many individual plants, sometimes with a hand lens or my favorite tool, 8.5 power
close-focus binoculars. Not only are the flowers of some species tiny and sometimes incomplete, but many plants are quite small
and hidden among other vegetation. The mere presence of “open” flowers was not sufficient because the petals of many flowers,
e.g., Fendlera (fendlerbush), Philadelphus (mockorange), andViguiera (goldeneye), remain extended, often with visible stamens or
pistils, after flowers have finished blooming. Certainly my previous experience with macrophotography of flowers facilitated determination of whether flowers were in anthesis.
For practical purposes, I focused largely on the period of time pollen is being transferred. I first ensured that flower structures were not dessicated and then checked anthers for pollen. It is usually easy to see when pollen is past anthesis since it is not
dislodged when anthers are brushed and since there is almost always a slight color change as the anthers desiccate. Sometimes,
primarily in grasses, stigmas were sufficient to determine anthesis. Fortunately in most cases there are numerous flowers in various
stages of development on plants, and many flowers are open for only one day. I use the terms “blooming” and “flowering,” consequently, to refer primarily to the presence of pollen, on anthers in angiosperms or airborne in the case of gymnosperms. Of course
the four gymnosperms do not “bloom” or “flower” in the normal sense of the terms, but a bit of literary license seems excusable.
In some cases species were recorded as flowering even if they were not open. Abutilon species, for example, generally open mid
to late afternoon, often after I had completed my surveys. At first, partially open flowers of these mallows were inspected to ensure
pollen was present, but with continued observation and several back-to-back surveys, I learned that buds would invariably open
that day, baring cloudy skies, when the petals exceeded the calyx about 3 mm in Abutilon incanum and Abutilon mollicomum and
5 mm in Abutilon abutiloides and Abutilon parishii. Then waiting, sometimes for several hours, for flowers to actually open was no
longer deemed necessary. Blooming was subsequently verified by fruit production on specific plants, which was usually apparent
on the next survey. Fortunately the twist ties I used to mark flowers were never disturbed. At night, Senegalia greggii (catclaw acacia), Agave schottii var. schottii (shindagger), Aloysia wrightii (Wright beebush), Calliandra eriophylla (fairy duster), Datura wrightii
(sacred thornapple), and Phoradendron californicum (desert mistletoe) were often recorded as blooming long before they were seen
because their delightful, unmistakable fragrances carry far into the night. Nocturnal flowers or those open only in early morning
such as Calliandra humilis var. humilis (dwarf fairy duster), Ipomoea hederacea (ivyleaf morning-glory), Justicia longii (longflower
tubetongue), and Zapoteca formosa (Schott fairyduster) were often recorded on the basis of newly wilted flowers. Traveling the
same trail twice, on the ascent and decent, enabled me to verify flowering.
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Additions to the Flora
The flora is based solely on my observations in the field and does not include collections or observations by others. The number of known taxa in the flora increased from 332 in 1984 to 615 in 2017, an 85.2% increase. After five years of surveys, 75.6% of
current taxa had been observed, and after ten years 91% of current taxa had been seen. No relationship is apparent between the
number of species added in a year (Figure 16) and the annual temperature and precipitation (Figures 4 and 5) or the number of
surveys in a year or month (Figure 15), but above average annual precipitation during the early 1980s and the current drought were
certainly important factors.
In a dynamic world, it is axiomatic that a flora can never be complete. This effort has, I believe, clearly shown the importance
of long-term field observation in understanding the biodiversity of an area, particularly in an area characterized by high climatic
variability. The considerable increase in observed taxa over the study period is likely due to a variety of factors: (1) new species may
have moved into the study area, (2) species already present in the canyon may have moved into the focus area, (3) species already
present may have responded to particular optimal conditions, (4) correct identification was made of species previously confused
with others, or (5) a species, for whatever reason, simply had not been seen. Only six taxa were added as a result of taxonomic
revisions.

COMPARISON WITH OTHER LOCAL FLORAS
A comprehensive flora of the Santa Catalina Mountains was recently completed by Verrier (2018); his extensive botanical exploration of the range, particularly the northern and eastern portions, is unprecedented. His study area of approximately 259, 000
ac (104, 813 ha) included bajada and pediment outside of the boundary of the area administered by the Forest Service as well as
geologic substrates such as limestone not found in the study area. The Santa Catalina flora includes 1360 vascular plant taxa in 127
families. The Finger Rock Canyon watershed includes 45% of these taxa and 65.4% of the families. It is remarkable that this small
watershed, which is about 0.4% of the size of Verrier’s study area, includes such a high proportion of the flora of the entire range.
The Finger Rock Canyon watershed lies north of, and approximately midway between, the Rincon Mountains to the southeast
and the Tucson Mountains to the southwest. Comparison of this flora with those of the Rincons (Bowers & McLaughlin 1987) and
of the Tucsons (Rondeau et al. 1996), indicated a closer affinity to the former. This is expected given the mass of the Catalinas and
Rincons, their shared geological origin, and the fact that they are not separated by a wide valley floor. Three hundred nine taxa
(50.2% of this flora) have been found in all three areas; 518 Finger Rock taxa (84.2%) are shared with the Rincon Mountain flora,
and 350 Finger Rock taxa (56.9%) are shared with the Tucson Mountain flora. Fifty-six Finger Rock taxa (9.1% of this flora) have
yet to be reported from either the Rincon or the Tucson Mountains. It seems likely these numbers will change as further collections
are made in those areas, particularly in the Rincon Mountains.
My field work for the Abutilon parishii (Pima Indian mallow) Status Report (Van Devender et al. 1994) clearly showed how different and how diverse the flora in different canyons in the Catalina forerange can be. I would not be surprised if the high diversity
in Finger Rock Canyon would be matched by all of these canyons. I would also expect that the “mix” of species varies between
canyons. Tedford’s (2008) flora checklist of Sabino Canyon illustrates how much diversity may be found in a riparian habitat with
year-round water. That flora includes 488 taxa found in an elevation range of only 2700–3600 ft (823–1097 m). The diversity of this
area is likely due to the size of the watershed and the elevation change from the top of the watershed on Mt. Lemmon to the mouth
of the canyon (see Levick et al. 2008). Of the Sabino Canyon species, 354 taxa (72.5%) have been found in the Finger Rock flora but
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Figure 16. Number of taxa added to flora, 1985–2017.
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134 (27.5%) have not. The riparian scrub association in Finger Rock Canyon contains 70.5% of the known flora of Sabino Canyon.
The presence of year-round water in Sabino Canyon does not itself explain the differences between these two areas: only 33 (24.6%)
of the unshared taxa might be considered riparian obligates.

ANNOTATED FLORA
The flora of the Finger Rock Canyon watershed currently includes 615 specific and infraspecific taxa in 363 genera and 84 families. As shown in Figure 17, the five largest families—Asteraceae, Poaceae, Fabaceae, Brassicaceae, and Malvaceae—comprise 160
genera (44.2% of total genera) and 284 taxa (46.2% of total taxa). Taxa are arranged alphabetically by families under the following
divisions: Lycophytes, Pteridophytes, Gymnosperms, Magnolids, Eudicots, and Monocots.
Family designations largely follow the Angiosperm Phylogeny Group (2003, 2009, 2016). Nomenclature generally follows the
Missouri Botanical Garden’s Tropicos nomenclatural database and associated author files (Tropicos 2018) and the International
Plant Names Index (IPNI 2012). Scientific names are for the most part consistent with the treatments of the Flora of North America
North of Mexico and the Arizona flora project as published in the Journal of the Arizona-Nevada Academy Sciences and Conotia. Abbreviations of the authors of plant names follow Brummitt & Powell (1992) and Tropicos (2018), while Latin usage follows
Stearn (1992). Beentje (2016) is the primary source for botanical terminology, although I have tried to avoid technical terms.
Limited synonymy is provided since much more complete information is readily available at Tropicos (2018). Several common
names may be applied to a single species, and these names often vary regionally. My sources for such names are primarily Kearney
& Peebles (1960), Lehr (1978), Lehr & Pinkava (1980, 1982), and the PLANTS database (USDA, NRCS 2017). Unless otherwise
indicated, taxa were verified or identified by staff or associated researchers of the University of Arizona Herbarium. Sources for the
scientific names of fauna include Coreman & Wise-Gervais (2005) and Floyd (2008) for birds, Hoffmeister (1986) for mammals,
and Brennan & Holycross (2006) for herptiles.
A Note on Taxonomy
The term “species” refers to “an arbitrary level of the biological hierarchy” (Soltis 2013) and may be defined as segments of a
“separately evolving metapopulation lineage” (de Quieroz 2007). Species are constantly changing through time as they react and
adapt to their environment (see Riesberg & Willis 2007; Wilson 1992). Species concepts can be categorized in several ways (Simpson 2010), and it is important to understand the different perspectives each concept offers, because “the species concept defines
what speciation is” (Hausdorf 2011). Historically, the morphologically based concept has been prevalent in botany (Soltis & Soltis
2009), but phylogenetic studies are rapidly changing the way we see living organisms (see Stevens 2017 for an excellent discussion
of classification). Genetic analyzes may be particularly useful in identifying cryptic species long confused because of morphological similarities (Bickford et al. 2007). Indeed, guidelines have been proposed for naming new species solely on molecular characteristics (Tripp & Lendemer 2014). The field botanist can only hope that someday a botanical tricorder will be developed to ensure
accurate identification.
The issue of what constitutes a species is further muddled by the extensive hybridization common in the plant world (Harrison &
Larson 2014). Hybridization can lead not only to new species, transfer of traits between species, and decreased constraints on the
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evolution of phenotypes (Abbott et al. 2013; Whitney et al. 2010; Soltis & Soltis 2009) but also to introgression and hybrid swarms
(Soltis 2013). Hybridization may also obscure phylogenetic relationships and can make identification of species more difficult (see
Rydin et al. 2017). The frequency of hybridization is likely much higher than most realize. Whitney et al. (2010) found evidence of
hybridization in 40% of the 282 families and 16% of the 3212 genera they studied and reported it was common in the Asteraceae,
Orchidaceae, and Poaceae. They noted that studies of hybridization and introgression probably underestimate the frequency of
hybridization because (1) few species are thoroughly studied throughout their ranges, (2) the chances of detecting hybridization
decreases with time, (3) hybrids are unlikely to be recognized unless the parents are obvious and still present, and (4) molecular
studies may be needed to identify hybrids.
To further complicate the issue, particularly when using a traditional morphologically based concept of species, epigenetics is
showing us that Jean Baptiste Lamark (1744–1829) was not completely wrong after all: acquired characteristics can be transmitted
to future generations. Grant-Downton & Dickinson (2006) indicated that (1) frequently changing or reversible characteristics in
the phylogenies of some taxa may be based on epigenetic processes, (2) some species may actually be epigenetic variants of another
species, and (3) there may be more “cryptic species” that are difficult or impossible to differentiate from other species morphologically. Epigenetic processes also may play a significant role in hybridization and may enable expression of variation in hybrids not
seen in the parents (Grant-Downton & Dickinson 2005, 2006).
Taxonomists are frequently described as “lumpers” and “splitters,” those who look for similarities and those who look for differences. Charles Darwin may have been among the first to use the terms in a letter to J.D. Hooker (a lumper) dated August 1, 1857.
He wrote that whether “varieties are only small species—or species only strongly marked varieties” was “one of the most important
arguments I have yet met with.” He added, “It is good to have hair-splitters and lumpers” (Darwin Correspondence Project 2012).
Darwin (1859) recognized the continuity between species and varieties. While “lumpers” tend to focus on the morphological gestalt, minimizing differences, and combining similar taxa under one name, “splitters” often maintain that morphological or habitat
differences that help to define varieties and subspecies may be evidence of evolution or adaptation in progress. A taxonomist may
even be both: Bowers (1988) quipped “…it is axiomatic that taxonomists are ‘splitters’ when dealing with their own groups and
‘lumpers’ when dealing with all others.” Fortunately in botany, most are tolerant of the preferences of lumpers and splitters as long
as relevant synonymy is retained. The late John Reeder, a Gramineae specialist who strongly disliked use of Poaceae for the family,
once told me, “You can use any name you want as long as you have the correct authors.” A few minutes later, he added, “Even if
you’re wrong.”
I view subspecies and varieties as indicators of consistently different morphological characteristics or ecological adaptations, as
evolution in progress if you will, and consider the terms useful constructs that may help to better understand floristic dynamics. If
consistent differences in plant characteristics or habitat can be observed, it seems appropriate to record them, especially given the
fluidity of taxonomy. Had I not tracked former varieties of Opuntia phaeacantha (major, discata, and laevis) separately, for example, data would have been lost when two of the varieties were re-elevated to the rank of species after I began this study.
Anyone who studies plants for any length of time is aware of how fluid nomenclature and taxonomy can be. Splitting and lumping continues apace. Even family names are in flux, as the Angiosperm Phylogeny Group (2003, 2009, 2016) and others continue to
modify Cronquist (1981). Trying to keep up with nomenclature changes is a daunting task, I must admit, but the effort gives me an
enhanced appreciation for taxonomy and taxonomists. Phylogeny is helping us better understand the natural world, but morphology and biogeography are also essential, particularly to the field botanist. Genetic markers are hardly visible through a hand lens.
Change is constant, and certainty is just beyond our reach. In 1970, Paul A. Schilpp (1897–1993), then a philosophy professor at
Southern Illinois University–Carbondale, told me that he once asked Albert Einstein, “What is the most important question science can answer?” Einstein’s reply: “Science cannot answer any question. It can only ask.”
When attempting to identify unknown species, I usually consult several keys, particularly Kearney & Peebles (1960), McDougall
(1973), Allred & Ivey (2012), and the multiple volumes of the Flora of North America. I frequently find detailed descriptions to be
of more value than basic keys, especially when an early couplet in a key refers to a part of the plant I do not have (e.g., cotyledons,
fruits, etc.). Because of the on-going work of taxonomists, treatments published in various journals are often essential to accurate
identification. In many cases, the literature includes identification keys and detailed morphological descriptions. Tropicos (2018) is
an excellent source of citations for publications in which names are first published. I have also found that botanists with extensive
field work or with a solid foundation in taxonomy are invaluable assets when I am stumped or unsure about identification of a
specimen and that studying herbarium vouchers is extremely useful in understanding the variability within a species.
Format of Descriptions
The following format is used in the annotated flora: scientific name and author(s), selected synonyms, common name(s), abundance and distribution assessments, growth form, vegetative association(s), elevation in feet and meters (rounded to the nearest
whole number), flower color, and comments. English and metric units are used for most measurements except those under one
inch, which are given only in metric units. Non-native species, as noted above, are preceded by an asterisk. In the case of rare
plants, the number of individuals seen during the study period is indicated. When describing color, the term “flower” may in-
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clude petaloid appendages such as sepals and bracts. Most species are present in more than one vegetative assemblage, and their
abundance and distribution in any given association also varies, often widely, from year to year. Annual and seasonal variations
in temperature and rainfall, as well as elevation differences, result in a wide range of flowering times for a given species. Elevation
data, in many cases, provides more than simply the highest and lowest extent of a species range within the study area in an effort
to reflect the patchiness of distributions and, in many cases, locations of one or very few individuals. While hiking in other areas, I
have often been surprised to see species present in significant numbers 2000 ft (610 m) or more lower or higher than I am used to
seeing them in the Finger Rock Canyon watershed. This serves as a reminder of how little we know about the actual ranges of any
species and how difficult it is to determine whether the range of a species is actually changing (see Bertelsen 2014).
Unique to this flora are three bar graphs for all taxa observed in flower. The top two graphs show the number of times a taxon
was seen in flower on each of the five mile segments and each month of the year. The bottom graph shows the years in which a species was seen blooming. Sample graphs are shown in Figure 18. The mile and month graphs provide an indication of where species
are most likely to be seen and when they are most likely flowering. The number of records for each year is not provided because the
wide range in numbers of surveys completed in a given year. The data provided, of course, applies only to the Finger Rock Canyon
watershed.

Figure 18. Sample graphs showing the number of observations of a species observed on each mile segment (above left)
and month of the year (above right) and the years each species was seen in flower (below).
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LYCOPHYTES
SELAGINELLACEAE – Selaginella Family
Selaginella arizonica Maxon
Arizona spikemoss.Very common, widespread fern ally found in desert scrub, riparian scrub, and scrub grassland; 3200–5000 ft
(975–1524 m).
For the evolutionary history and morphology of Selaginella, see Arrigo et al. (2013) and Banks (2009). Anthony Ernest-Fiorentino Baniaga confirmed identification of the three species. All desiccate during dry periods but respond quickly to rain.
Selaginella rupincola Underw.
Rockloving spikemoss.Very common, widespread fern ally found in riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3400, 4400–6500 ft (1036, 1341–1981 m).
Although S. arizonica and S. rupincola are not often seen growing side-by-side, possible hybrids in the study area were identified
by Anthony Ernest-Fiorentino Baniaga (personal communication, 2015). Resprouting after the 2015 fire was limited even with
abundant rain, and the new growth did not survive through the summer of 2016.
Selaginella underwoodii Hieron. [S. underwoodii var. dolichotricha Weath.]
Underwood spikemoss. Common, scattered fern ally found in oak-pine woodland; 6000–6320 ft (1829–1926 m). This species is
found in large patches, sometimes with S. rupincola, but is limited in distribution.

PTERIDOPHYTES
All ferns in the study area desiccate during very dry periods but produce new fronds
with rain. Fronds are tolerant of cold temperatures.
PTERIDACEAE – Maidenhair Fern Family
Astrolepis cochisensis (Goodd.) D.M. Benham & Windham subsp. arizonica D.M. Benham [Notholaena cochisensis Goodd., N.
sinuata (Lag. ex Sw.) Kaulf. var. cochisensis (Goodd.) Weath.]
Cochise scaly cloakfern. Uncommon, widespread fern found in desert scrub, riparian scrub, and scrub grassland; 3200–4400 ft
(975–1341 m).
Kearney & Peebles (1960) reported this species was more common than A. sinuata in Pima County, but in the study area the
reverse is true. This is the only fern negatively affected by the current drought; in several places, it has been replaced by A. sinuata.
Astrolepis sinuata (Lag. ex Sw.) D.M. Benham & Windham subsp. sinuata [Notholaena sinuata (Lag. ex Sw.) Kaulf.]
Wavy cloakfern. Common, widespread fern found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland;
3400–6000 ft (1036–1829 m).
Bommeria hispida (Mett. ex Kuhn) Underw.
Hairy bommeria, copper fern. Common, widespread fern found in scrub grassland, oak woodland, and oak-pine woodland;
4000–6000 ft (1219–1829 m).
Myriopteris aurea (Poir.) Grusz & Windham [Cheilanthes bonariensis (Willd.) Proctor; Notholaena aurea (Poir.) Desv.]
Golden lipfern. Common, widespread fern found in oak woodland, oak-pine woodland, and pine forest; 5000–7000 ft (1524–
2134 m). See Grusz & Windham (2013) for differences between Cheilanthes and Myriopteris.
Myriopteris fendleri (Hook.) E. Fourn. [Cheilanthes fendleri Hook.]
Fendler lipfern. Common, widespread fern found in scrub grassland, oak woodland, oak-pine woodland, and pine forest;
3880–7200 ft (1183–2195 m).
Myriopteris lindheimeri (Hook.) J. Sm. [Cheilanthes lindheimeri Hook.]
Lindheimer lipfern, fairy swords. Very common, widespread fern found in all vegetative associations; 3300–6400 ft (1006–1951
m).
Myriopteris wootonii (Maxon) Grusz & Windham [Cheilanthes wootonii Maxon]
Beaded lipfern. Uncommon, local fern found in riparian scrub; 3400–3600 ft (1036–1097 m).
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Myriopteris wrightii (Hook.) Grusz & Windham [Cheilanthes wrightii Hook.]
Wright lipfern. Common, widespread fern found in desert scrub, riparian scrub, and scrub grassland; 3300–4500 ft (1006–1372
m).
Notholaena standleyi Maxon [Cheilanthes standleyi (Maxon) Mickel; C. hookeri Domin]
Stanley or star cloakfern. Common, widespread fern found in desert scrub, riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3100–6000 ft (945–1829 m).
Pellaea truncata Goodd. [P. longimucronata Hook.]
Spiny cliffbrake. Common, widespread fern found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–
5000 ft (945–1524 m).
Pellaea wrightiana Hook. [P. ternifolia (Cav.) Link var. wrightiana (Hook.) A.F. Tryon]
Wright cliff brake. Common, widespread fern found in oak-pine woodland and pine forest; 5700–7000 ft (1737–2134 m).
Pentagramma triangularis (Kaulf.) Yatsk., Windham & E. Wollenw. subsp. maxonii (Weath.) Yatsk., Windham & E. Wollenw.
[Pityrogramma triangularis (Kaulf.) Maxon var. maxonii Weath.]
Maxon goldenback fern. Common, scattered fern found in scrub grassland and oak woodland; 4000–5200 ft (1219–1585 m).
WOODSIACEAE – Wood Fern Family
Woodsia plummerae Lemmon [W. obtusa (Spreng.) Torr. var. plummerae (Lemmon) Maxon]
Plummer cliff fern, flower cupfern. Rare (3) fern, local in riparian scrub; 3920 ft (1195 m). Known from only one location, beside
a semi-permanent pool in the canyon bottom.

GYMNOSPERMS
CUPRESSACEAE – Cypress Family
Juniperus deppeana Steud. var. deppeana
Alligator juniper. Very common, widespread tree found in oak woodland, oak-pine woodland, and pine forest; 4800, 5000–7255
ft (1463, 1524–2211 m).
Germination of seeds seems to be sporatic, and young plants can be grouped into similar-sized cohorts varying about 12 in (30.5
cm) in height. High variability in the abundance of reproductive male and female plants in a given year is frequent, and this may
account for not observing pollen release in many years. Moreover, the distance between reproductive male and female plants is
often considerable, and reproductive status is based solely on pollen release by male cones. The larger number of records on the
third mile is likely due to the close proximity of trees to the trail at the end of that mile, not a higher density of trees or greater
reproduction. Nearly all large trees bear extensive fire scars, and many plants consist primarily of dead wood with a narrow strip
of living tissue supporting living branches. When one tree fell over after heavy rains, I observed that the living branch and strip
of living tissue had a root system separate from the dead plant. Dead trees burned through at the base have been found as low as
4400 ft (1341 m) on a north-facing slope, indicating a more widespread distribution in historic times. The only small tree in oak
woodland, with a trunk diameter of 7 in (18 cm), was cut down by vandals in 2006. See Adams et al. (2007) for a discussion of the
geographic variation in this species and the genetic similarities between widely disjunct species.

EPHEDRACEAE – Jointfir Family
Ephedra trifurca Torr. ex S. Watson
Longleaf jointfir. Rare (1), local shrub found in riparian scrub; 4000 ft (1219 m). Feb, Apr in 1986–1987. The plant was located in
the canyon bottom approximately 0.5 mi (0.8 km) above the spring.
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PINACEAE – Pine Family
Pinus discolor D. K. Bailey & Hawksw. [P. cembroides Zucc. var. bicolor Little; Pinus culminicola Andresen & Beaman var. discolor
(D.K. Bailey & Hawksw.) Silba]
Border pinyon. Common, widespread tree found in oak-pine woodland and pine forest; 5100–7255 ft (1554–2211 m).
Kral (1993) considered this taxon a synonym of P. cembroides, but the range of P. cembroides does not reach Arizona
(Flores-Renteria et al. 2013; see also Gernandt et al. 2003; Bailey & Hawksworth 1979). Ortiz-Medrano et al. (2016) discussed the
morphology and niche divergence in Pinus subsection Cembroides.
At least a few seeds germinate most years, and young plants present a continuum of heights. Cone production is highly variable
from year to year. In 2016, most female cones fell while still green; nearly all female cones that produced nuts were in the tops of
trees. That was the only year I have seen Eutamias dorsalis dorsalis (cliff chipmunks) in the tree tops gathering nuts. Prior to the
beginning of the study, two trees about 25 ft (7.6 m) high fell over, probably due to high winds and shallow soil, but continued to
grow and reproduce even though half of the roots were exposed and the trunks were prostrate; one was killed by the 2015 fire.

Pinus ponderosa P. Lawson & C. Lawson subsp. brachyptera (Engelm.) Callahan [P. brachyptera Engelm.; P. brachyptera var.
brachyptera (Engelm.) Lemmon]
Southwestern ponderosa pine. Common, widespread tree found in pine forest; 6300–7255 ft (1920–2211 m).
Because of the height of the cones, observations of pollen release were largely by chance until a small tree on top of Mt. Kimball
became reproductive and cones were at eye level. That tree died in 2016, unfortunately.
Callahan (2013a, 2013b) described P. ponderosa subspecies and their distribution. The recruitment rate seems very minimal:
only five trees with trunks under 8 in (20.3 cm) in diameter, including two with trunks under 4 in (10.2 cm) in diameter, and only
one seedling have been seen. Seventy-six mature trees died from 2002 to 2017, presumably from drought. Nearly all of the trees
that have died fell within five years, unlike fire-killed snags I have seen elsewhere that remain standing for decades. This may be
due to shallow soils: large roots of fallen trees were not more than 2 ft (0.6 m) below ground level in most instances and extended
little more than 3 ft (0.9 m) laterally. Given the shallow soils, it seems likely trees in this area are sustained by an extensive fine root
system tapping bedrock moisture (see Schwinning 2010). Many individuals on the south slope of Mt. Kimball bear scars of lightning strikes, but none appear to have died as a result. One tree was killed by a dry microburst; the top 20 ft (6.1 m) of the tree was
twisted off and dropped to the ground beside the trunk. During the event, I was pelted with twigs, small branches, pebbles, and
other debris carried nearly horizontally on wind speeds of at least forty miles per hour.
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MAGNOLIDS
ARISTOLOCHIACEAE – Birthwort Family
Aristolochia watsonii Wooton & Standl. [A. brevipes var. acuminata S. Watson]
Pipe vine, Indian root. Figure 19. Rare (16), scattered perennial vine found in desert scrub, riparian scrub, scrub grassland and
oak woodland; 3240–4000, 4600, 4700, 4800 ft (988–1219, 1402, 1433, 1463 m). Flowers maroon with spotted pale yellow throat.
Plants are usually solitary and widely scattered. No mature fruits have been seen since the onset of the study. Battus philenor
(Pipevine swallowtail butterfly) caterpillars regularly devour leaves, stems, flowers, and fruits. Unlike the bright red individuals I
have seen in nearby grasslands, all caterpillars in the canyon have had a deep maroon base color, likely because of the shady canyon
habitat (see Nice & Fordyce 2006).

EUDICOTS
ACANTHACEAE – Acanthus Family
Anisacanthus thurberi (Torr.) A. Gray
Desert honeysuckle. Figure 20. Uncommon, scattered shrub found in riparian scrub, scrub grassland, and oak woodland;
3400–5000 ft (1036–1524 m). Flowers orange, rarely deep red.

Carlowrightia arizonica A. Gray
Arizona carlowrightia, Arizona wrightwort. Figure 21. Rare (15), local subshrub found in desert scrub, riparian scrub, scrub
grassland, and oak woodland; 3400–4280, 4550, 5600 ft (1036–1304, 1387, 1707 m). Flowers white, midvein of upper petal yellow
bordered by purple. Only single plants were seen at 4550 and 5600 ft.

Justicia longii Hilsenb. [Siphonoglossa longiflora (Torr.) A. Gray]
Longflower tubetongue. Figure 22. Common, scattered subshrub found in desert scrub, riparian scrub, and scrub grassland;
3120–4000 ft (951–1219 m). Nocturnal flowers tubular, white. Flowers wilt by mid morning.
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AMARANTHACEAE – Amaranth Family
*Amaranthus albus L.
Tumble pigweed. Uncommon, scattered non-native ephemeral found in riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3300–6500 ft (1006–1981 m). Flowers yellow-green, inconspicuous.

Amaranthus fimbriatus (Torr.) Benth. ex S. Watson var. fimbriatus
Fringed amaranth. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3400–5000 ft (1036–1524 m). Flowers white with red veins in throat, inconspicuous.

Amaranthus palmeri S. Watson
Palmer amaranth, carelessweed. Uncommon, scattered ephemeral found in riparian scrub, 3400–3600 ft (1036–1097 m). Flowers
greenish-white, inconspicuous. This is a very weedy species in southern Arizona (and an invasive weed elsewhere in the U.S.) but
has never become established in the canyon. Plants often 3 ft (0.9 m) or more high.
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Amaranthus powellii S. Watson [A. retroflexus L. var. powellii (S. Watson) B. Boivin]
Powell amaranth. Uncommon, local ephemeral found in oak-pine woodland; 6200–6220, 6400 ft (1890–1896, 1951 m). Flowers
greenish-white, inconspicuous. Determined by Mihai Costea.
All plants have been found on a steep slope composed of boulders and scree with limited soil with the exception of a plant at
6400 ft growing in sandy soil beside the main drainage.

Amaranthus tucsonensis Henrickson
Tucson amaranth. Common, scattered ephemeral found in scrub grassland, oak woodland and oak-pine woodland; 3550–5000,
5650 ft (1082–1524, 1722 m). Flowers greenish-white, inconspicuous. Plants are usually not more than 18 in (45.7 cm) high.
I am following Assad et al. (2017) and Stetter & Schmid (2017) in using this name. Henrickson (1999) concluded the taxon to be
of hybrid origin, with A. hybridus being a likely parent, the other parent unknown. He ruled out A. fimbriatus and A. palmeri based
on their characteristics. Stetter & Schmit (2017), however, found A. tucsonensis and A. fimbriatus to be sister species. Although
Waselkov et al. (2018) did not include this taxon in their final analysis, they did find a close relationship between the two species.
The authors also noted that A. fimbriatus is most closely related to two species from South America and the Galopagos.

Atriplex canescens (Pursh) Nutt. var. canescens
Fourwing saltbush, wingscale. Rare (1), local shrub found in desert scrub; 3200 ft (975 m). Flowers yellow-green, inconspicuous.
The only known plant died in 2002.

Chenopodium sp.
Goosefoot. Common, widespread annual found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3200–6600 ft (975–2012 m). Flowers yellow-green, inconspicuous. Plants have a strong, fishy odor.
Prior to 2017, I assumed there was a single goosefoot species in the study area, Chenopodium neomexicanum Standl. based on
identification of specimens collected. In August and September 2017, a number of specimens were sent to Nuri Benet-Pierce, who
studies the seed and fruit morphology of the Chenopodium neomexicanum complex, for identification (see Benet-Pierce & Simpson 2017). The three species described below were subsequently identified. The Chenopodium of North America website includes
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photographs of fruits, herbarium sheets scans, and distribution maps (see http://www.sci.sdsu.edu/plants/chenopodium/index.
html). Fuentes-Bazan et al. (2012a, b) provided a phylogeny-based classification of Chenopodium broadly defined.

Chenopodium arizonicum Standl.
Arizona goosefoot. Uncommon local annual found in oak-pine woodland; 5650–5700 ft (1722–1753 m). Flowers yellow-green,
inconspicuous. Plants have a strong, fishy odor. Determined by Nuri Benet-Pierce. The distribution is limited and disjunct from
other species; plants have been observed in this area since 1987. The small number of Chenopodium plants observed at 5700-6600
ft (1753–2012 m) are likely this species, but no plants were seen in this area when collections were made in 2017.

Chenopodium palmeri Standl.
Palmer goosefoot. Common, scattered annual found in riparian scrub, scrub grassland, and oak woodland; 3890–5000 ft (1186–
1524 m). Flowers yellow-green, inconspicuous. Plants have a strong, fishy odor. Determined by Nuri Benet-Pierce. This appears to
be the most common of the three species.

Chenopodium sonorense Benet-Pierce & M.G. Simpson sp. nov.
Sonora goosefoot. Rare, local annual found in desert scrub and oak woodland; 3190, 5000 ft (972, 1524 m). Flowers yellowgreen, inconspicuous. Mile three plants were found only in disturbed soil beside the trail within the area burned in the 2015 fire.
Plants have a strong, fishy odor. Determined by Nuri Benet-Pierce.
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Dysphania graveolens (Willd.) Mosyakin & Clemants [Chenopodium graveolens Willd. var. neomexicanum (Aellen) Aellen; C.
incisum Poir. var. neomexicanum Aellen]
Fetid goosefoot. Common, scattered ephemeral found in oak-pine woodland and pine forest; 5300–7250 ft (1615–2210 m).
Flowers yellow-green, inconspicuous.
Plants turn red after setting fruit. Some find the plant malodorous, hence the common name, but I do not find it disagreeable.
Mosquitoes and gnats are repelled when plants are rubbed on one’s skin.

Froelichia arizonica Thornber ex Standl.
Arizona snake cotton. Uncommon, scattered herbaceous perennial found in scrub grassland and oak woodland; 4000–4600,
5200 ft (1219–1402, 1585 m). Flowers inconspicuous, covered densely with fine white hairs.

Gomphrena sonorae Torr.
Sonoran globe amaranth. Figure 23. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, and
scrub grassland; 3400–4000, 4550 ft (1036–1219, 1387 m). Flowers pink.

Iresine heterophylla Standl.
Standley bloodleaf. Uncommon, local herbaceous perennial found in riparian scrub; 3500–3550, 4200 ft (1067–1082, 1280 m).
Flowers white, inconspicuous.
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*Salsola paulsenii Litv.
Paulsen tumbleweed, barbwire Russian thistle. Rare (1), local non-native ephemeral found in scrub grassland, 4400 ft (1341 m).
Flowers white with red center. The relatively large flowers and long, linear leaves are distinctive. The plant was found at the edge of
the trail.
The nomenclature of the Salsoleae may be described as unsettled (see Akhani et al. 2007, 2014). The phylogenetic analysis of
Akhani et al. (2007), for example, placed S. paulsenii, S. tragus, S. kali, and S. griffithsii in the genus Kali, one of four genera in the
Kali Clade. These proposed names, however, are unresolved since there is strong objection to using Kali as the genus name (see
Mosyakin et al. 2014). Hybridization of S. paulsenii and S. tragus has occurred over wide areas in central Asia, and may have occurred in the United States (Gaskin et al. 2006).

*Salsola tragus L. [S. australis R. Br.; S. iberica (Sennen & Pau) Botsch. ex Czerep.; S. kali L. var. tenuifolia Tausch; S. pestifer A.
Nelson]
Tumbleweed, Russian thistle. Rare (5), local non-native ephemeral found in desert scrub, scrub grassland, and oak woodland;
3300, 4200, 4400, 4800 ft (1006, 1280, 1341, 1463 m). Flowers cream.
All plants were found in undisturbed areas near the trail and were eradicated before setting fruit. Given the wide distribution of
this species in Arizona, it is surprising it has remained rare in the study area.

Tidestromia lanuginosa (Nutt.) Standl. subsp. eliassoniana Sánch. Pino & Flores Olv.
Wooly tidestromia. Figure 24. Rare (1), local ephemeral found in scrub grassland; 4300 ft (1311 m). Flowers yellow-green. The
plant, very common in the Tucson area, was growing on the edge of the trail.

ANACARDIACEAE – Cashew or Sumac Family
Rhus aromatica Aiton var. trilobata (Nutt.) A. Gray [R. trilobata Nutt. ex Torr. & A. Gray; R. aromatica subsp. trilobata (Nutt.)
W.A. Weber; R. aromatica subsp. pilosissima (Engl.) W.A.Weber]
Fragrant sumac, pubescent skunkbush sumac. Rare (7), local shrub found in oak-pine woodland; 5700 ft (1737 m). Flowers pale
yellow.
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Barkley (1937) completed perhaps the most complete study of Rhus in North America, but here I am following Anderson (2007).
Plants are found within an area of approximately 300 ft2 (27.9 m2); several searches in the area have produced no other plants. The
flowering period is quite short and, even though one plant is beside the trail, flowers are easily missed unless I am consciously
searching for them. I have seen very few fruits on these plants.

*Rhus lancea L. f.
African sumac. Rare (6), local non-native tree found in riparian scrub; 3440, 3540 ft (1048, 1079 m). Flowers yellow-green.
Two plants were found in 2006, another in 2008 and three in 2010; all were in the bottom of the canyon in dense vegetation.
They ranged in size from 3 ft (0.9 m) to 8 ft (2.4 m). All were cut down and a herbicide applied to the stumps. Seeds are likely distributed by birds: I have seen Zenaida asiatica (white-winged dove) eating the fruits in Tucson.

APIACEAE – Parsley Family
Bowlesia incana Ruiz & Pav.
Hairy or hoary bowlesia. Very common, widespread ephemeral found in desert scrub, riparian scrub, and scrub grassland;
3120–4200 ft (951–1280 m). Flowers white, inconspicuous.

Daucus pusillus Michx.
American wild carrot. Figure 25. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland and oak-pine woodland; 3200–5200, 5820 ft (975–1585, 1774 m). This species has declined sharply since 2002, while
Yabea microcarpa has increased, particularly in areas Daucus was once common.
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Lomatium nevadense (S. Watson) J.M. Coult. & Rose var. nevadense
Wild parsley, Nevada biscuitroot. Figure 26. Rare (12), scattered herbaceous perennial found in scrub grassland; 4300–4500 ft
(1311–1372 m). Flowers white.

Spermolepis lateriflora G.L. Nesom
Arizona bristly scaleseed. Uncommon, scattered ephemeral in desert scrub and scrub grassland; 3100–4760 ft (945–1451 m).
Flowers white.
Plants are found singly or in very small numbers in the study area and seem to always be in a different location from year to year.
See Nesom (2012b) for a description of how this species differs from S. echinata.

Yabea microcarpa (Hook. & Arn.) Koso-Pol. [Caucalis microcarpa Hook. & Arn.]
False carrot. Common, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland and oak woodland; 3200–5350
ft (975–1631 m). Flowers white. In 2008, the species was much more common in scrub grassland and oak woodland than before or
since.
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APOCYNACEAE – Dogbane Family
Asclepias linaria Cav.
Pineneedle milkweed. Figure 27. Rare (5), local subshrub found in riparian scrub, oak woodland, and oak-pine woodland; 3700,
4800, 5000, 5200, 5600 ft (1128, 1463, 1524, 1585, 1707 m). Flowers white. Individuals rarely live more than five years, but the plant
at 4800 ft has flowered continuously since 2006.

Asclepias quinquedentata A. Gray
Slimpod milkweed. Rare (2), local herbaceous perennial found in oak-pine woodland; 5480 ft (1670 m). Flowers pendant; corolla light green with purple; horns purple on outside, white inside; stigmatic disc pale yellow.
This is the only known location in the Santa Catalina Mountains. In 2012 both plants flowered at the same time and two fruits
were produced by the larger of the two plants. The larger plant was last seen in 2014. The smaller plant flowered in 2015 but produced no above-ground growth in 2014 or 2017.

Asclepias subverticillata (A. Gray) Vail
Poison or western whorled milkweed, horsetail milkweed. Rare (1), local herbaceous perennial found in oak woodland; 5600 ft
(1707 m). Not observed flowering. The plant was seen at Linda Vista saddle in 1984.
Funastrum crispum (Benth.) Schltr. [Sarcostemma crispum Benth.; Philibertella crispa (Benth.) Vail]
Wavyleaf twinevine. Uncommon, scattered perennial vine found in oak-pine woodland; 5580–5950 ft (1701–1814 m). Flowers
greenish-white (not purple or tinged with purple as elsewhere).
This species was first seen in 1987, but it was not observed blooming until 1993. Originally rare, it is now found for a distance of
about 0.6 mi (1 km) along the trail; all plants found thus far are within 3 ft (0.9 m) of the trail and seem to prefer full sun. Although
many plants produce above-ground growth each year, stem growth is quite slow; only a few plants flower in a given year, and only
very few fruits develop. I am following Liede & Tauber (2000) in using Funastrum; they reported that Sarcostemma is an Old World
genus.
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Figures 19-30. Row 1: Aristolochia watsonii, Anisacanthus thurberi, Carlowrightia arizonica; Row 2: Justicia longii, Gomphrena sonorae,Tidestromia
lanuginose subsp. eliassoniana; Row 3: Daucus pusillus, Lomatium nevadense var. nevadense, Asclepias linaria; Row 4: Funastrum heterophyllum; Gonolobus arizonicus, Haplophyton crooksii.
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Funastrum heterophyllum (Englem. ex Torr.) Standl. [Sarcostemma cynanchoides Decne. subsp. hartwegii (Vail) R.W. Holm; S.
cynanchoides var. hartwegii (Vail) Shinners ; F. cynanchoides (Decne.) Schltr. var. hartwegii (R. W. Holm) Krings]
Hartweg twinevine. Figure 28. Uncommon, scattered perennial vine found in riparian scrub; 3200–3600 ft (975–1097 m). Flowers purple and white. Buds burst open suddenly when morning sunlight warms them.
Turner (2008) made convincing arguments as to why var. hartwegii and var. cynanchoides are different species, but the name
Funastrum hartwegii Schltr. is illegitimate (Tropicos (2018). The meticulous work of Fishbein & Gandhi (2018) documented the
validity of the name used.

Gonolobus arizonicus (A. Gray) Woodson [Matelea arizonica (A. Gray) Shinners; Lachnostoma arizonicum A. Gray]
Arizona milkvine. Figure 29. Uncommon, scattered perennial vine, found in riparian scrub and scrub grassland; 3500–4500 ft
(1067–1372 m). Flowers white with green veins.

Haplophyton crooksii (L.D. Benson) L.D. Benson [H. cimicidum A. DC. var. crooksii L.D. Benson]
Cockroach plant. Figure 30. Common, widespread subshrub found in desert scrub, riparian scrub, and scrub grassland; 3200–
4300, 4550 ft (975–1311, 1387 m). Flowers yellow.
Kearney & Peebles (1960) stated: “An extract of the dried leaves mixed with molasses is an effective poison for such insects as
cockroaches, flies, mosquitoes, fleas, and lice.” See Williams (1995) and Felger et al. (2014a) for discussions of Haplophyton taxonomy.

Matelea producta (Torr.) Woodson [Gonolobus productus Torr.]
Texas milkvine. Rare (1), local perennial vine, local in riparian scrub; 3600 ft (1097 m). Not observed flowering.
The plant was observed in 2006–2007 growing under a large boulder but has not been seen since. Krings (2008) stated that
“pending resolution of the phylogeny of the Gonolobinae,” this taxon is among those that “seem best maintained provisionally in
Matelea following Woodson (1941).”
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Metastelma arizonicum A. Gray [Cynanchum arizonicum (A. Gray) Shinners]
Arizona swallow-wort. Uncommon, scattered perennial vine found in desert scrub and scrub grassland; 3120–4100, 4550 ft
(951–1250, 1387 m). Flowers white. See Liede & Meve (2004) for an interesting discussion of the genus.

ASCLEPIADACEAE – Milkweed Family, see APOCYNACEAE
ASTERACEAE – Aster or Composite Family
Acourtia thurberi (A. Gray) Reveal & R.M. King [Perezia thurberi A. Gray]
Thurber desertpeony. Rare (10), local subshrub found in scrub grassland and oak woodland; 4450–4900 ft (1356–1494 m). Flowers pale purple to pink.
All plants are found on, or at the base of, rock outcrops or boulders. The underside of leaves has a sandpapery texture, unlike A.
wrightii, and plants are always taller, usually over 3 ft (0.9 m) high, with only a few stems.

Acourtia wrightii (A. Gray) Reveal & R.M. King [Perezia wrightii A. Gray]
Brownfoot. Common, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3500–5200
ft (1067–1585 m). Flowers pale purple to pink.

Adenophyllum porophylloides (A. Gray) Strother [Dyssodia porophylloides A. Gray]
San Filipe dogweed. Rare (2), local subshrub found in desert scrub; 3120 ft (951 m). Flowers yellow. The plant first seen in 2014
was in the same location as the plant that died in early 1995.
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Ageratina herbacea (A. Gray) R.M. King & H. Rob. [Eupatorium herbacium (A. Gray) Greene]
Fragrant snakeroot. Uncommon, scattered herbaceous perennial found in scrub grassland, oak woodland, oak-pine woodland,
and pine forest; 3800, 4800, 6500–7255 ft (1158, 1463, 1981–2211 m). Flowers white. Only two plants were seen on a northwest-facing slope on mile 2, one in 1985 and one in 1997.

Aldama cordifolia (A. Gray) E.E. Schill. & Panero [Viguiera cordifolia A. Gray]
Heartleaf goldeneye. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 5800–6420 ft
(1768–1957 m). Flowers yellow. This name is based on the work of Schilling & Panero (2011).

Amauriopsis dissecta (A. Gray) Rydb. [Bahia dissecta (A. Gray) Britton]
Ragleaf amauriopsis. Common, widespread biennial found in oak woodland, oak-pine woodland, and pine forest; 5200–7250 ft
(1585–2210 m). Flowers yellow.
In 2016 a large number of plants, more than I usually see throughout the range of the species in normal years, grew in the oakpine woodland area burned in 2015. Flocks of Carduelis psaltria (lesser goldfinch) converged on the area when seeds were mature.
This was the only time I have seen birds feeding on the achenes.
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Ambrosia ambrosioides (Cav.) W.W. Payne [Franseria ambrosioides Cav.]
Canyon ragweed. Very common, widespread shrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3100–4700 ft (945–1433 m). Male flowers yellow, female flowers in burs.
Plants are not woody but stems are usually over 3 ft (0.9 m) high and persist through most winters. This is a food plant of the
larvae of Physonota arizonae (Arizona gold beetle) which use their feces and cast skins as shade—quite messy when one brushes
against them. The beetle larvae and adults have been seen only a few times during the study period. Based on a healthy plant at
4700 ft that was already quite large in 1984, this species is relatively long-lived. In severe winters this plant has died back to the root
crown but quickly resprouts when conditions become favorable.

Ambrosia confertiflora DC. [Franseria confertiflora (DC.) Rydb.]
Slimleaf bursage, weakleaf bur ragweed. Common widespread herbaceous perennial found in desert scrub, riparian scrub, and
scrub grassland; 3300–4400, 4550 ft (1006–1341, 1387 m). Flowers pale yellow.

Ambrosia deltoidea (Torr.) W.W. Payne [Franseria deltoidea Torr.]
Triangle bur ragweed. Uncommon, scattered subshrub found in desert scrub and riparian scrub; 3120–3600 ft (951–1097 m).
Flowers pale yellow. A single plant was seen in the bottom of the canyon on mile two.

Artemisia dracunculus L. [A. dracunculoides Pursh; A. dracunculoides var. dracunculina (S. Watson) S.F. Blake; Oligosporus dracunculus (L.) Poljakov]
Wild tarragon, wormwood. Very common, widespread herbaceous perennial found in riparian scrub and oak-pine woodland;
3400, 5250–6440 ft (1036, 1600–1963 m). Flowers yellow.
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Artemisia ludoviciana Nutt. subsp. albula (Wooton) D.D. Keck
Littleleaf white sagebrush. Rare (4), local herbaceous perennial found in oak-pine woodland and pine forest; 6200, 7255 ft (1890,
2211 m). Flowers yellow.

Artemisia ludoviciana Nutt. subsp. mexicana (Willd. ex Spreng.) D.D. Keck
Mexican white sagebrush. Very common, widespread herbaceous perennial found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3500, 4300–6500, 7255 ft (1067, 1311–1981, 2211 m). Flowers yellow.
In the study area leaf margins are not revolute as described in the Flora of North America treatment of Schultz; leaves are,
however, strongly bicolored (white and green) and usually lobed, with hairy abaxial faces. Plants are sometimes seen with subsp.
redolens in the canyon botton and on north-facing slopes, but I have seen no evidence of intergradation. This subspecies seems to
require more mesic conditions than subsp. redolens. Flowering plants were first seen at the upper portion of scrub grassland and in
oak woodland in 2014.

Artemisia ludoviciana Nutt. subsp. redolens (A. Gray) D.D. Keck
Revolute white sagebrush. Very common, widespread herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–5000, 5700 ft (945–1524, 1737 m). Flowers yellow.
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Baccharis salicifolia (Ruiz & Pav.) Pers. [B. glutinosa Pers.]
Seep willow, mule-fat. Uncommon, local shrub found in riparian scrub; 3540–3600 ft (1079–1097 m). Flowers white. This species is well-adapted to flooding.

Baccharis sarothroides A. Gray
Desert broom. Uncommon, scattered shrub found in desert scrub, riparian scrub, oak woodland, and oak-pine woodland; 3300,
5000–5500, 5700, 5800 ft (1006, 1524–1676, 1737, 1768 m). Flowers white.
During the hard freezes in the winters of 2007 and 2011, the plant at 5800 ft was killed to the ground but regrew the following
year. The plant at 5700 survived the 2007 freeze relatively intact but was killed by the 2011 freeze.

Baccharis thesioides Kunth [Baccharis alamosana S.F. Blake]
Arizona baccharis. Rare (9), scattered subshrub found in oak-pine woodland and pine forest; 6200–7000 ft (1890–2134 m).
Flowers white. The plant on the fourth mile segment was seen only in 1986.

Bahia absinthifolia Benth. [B. absinthifolia var. dealbata (A. Gray) A. Gray]
Hairyseed bahia. Uncommon, scattered herbaceous perennial found in desert scrub and riparian scrub; 3120–3400 ft (951–1036
m). Flowers yellow.
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Baileya multiradiata Harv. & A. Gray
Desert marigold. Rare (3), local herbaceous perennial found in desert scrub; 3100, 3200 ft (945, 975 m). Flowers yellow.

Bebbia juncea (Benth.) Greene var. aspera Greene
Sweet bush. Figure 31. Uncommon, scattered subshrub found in riparian scrub and scrub grassland; 3300–4600 ft (1006–1402
m). Flowers yellow.

Bidens bigelovii A. Gray
Bigelow beggarticks. Uncommon, scattered ephemeral found in riparian scrub, oak woodland, and oak-pine woodland; 3400–
3500, 5000–5200, 5550 ft (1036–1067, 1524–1585, 1692 m). Ray flowers white, disk flowers yellow.

Bidens heterosperma A. Gray
Rocky Mountain beggarticks. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 5450–6400 ft
(1661–1951 m). Flowers yellow. Plants are rarely over 10 in (25.4 cm) high.
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Bidens lemmonii A. Gray
Lemmon beggarticks. Rare (21), local ephemeral found in pine forest; 7200–7250 ft (2195–2210 m). Flowers yellow. Plants are
rarely over 8 in (20.3 cm) high.

Bidens leptocephala Sherff
Fewflower beggarticks. Common, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3700, 4450–6000, 7255 ft (1128, 1356–1829, 2211 m). Flowers yellow.
In 2006–2007 and 2015 this species was very common in oak woodland and oak-pine woodland. Plants are often over 18 in
(45.7 cm) high.

Brickellia amplexicaulis B.L. Rob.
Earleaf brickellbush. Rare (2), local subshrub found in oak woodland; 4800 ft (1463 m). Flowers pale yellow.
The first plant persisted from 1996–2006. A second plant appeared about 4 ft (1.2 m) away in 2007; this plant was at the very
edge of the 2015 fire but suffered only a few wilted leaves.

Brickellia betonicifolia A. Gray
Betonyleaf brickellbush. Common scattered herbaceous perennial found in oak woodland, oak-pine woodland and pine forest;
5000, 5500–7200 ft (1524, 1676–2195 m). Flowers pale yellow.
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Brickellia brachyphylla (A. Gray) A. Gray
Plumed-seed brickellbush. Rare (3), local subshrub found in oak-pine woodland; 6000 ft (1829 m). Flowers pale yellow.
All plants were growing in cracks in boulders or outcrops in an area of about 10 ft2 (0.9 m2). Several searches of the immediate
area have produced no other plants.

Brickellia californica (Torr. & A. Gray) A. Gray
Californica brickellbush. Common, widespread shrub found in riparian scrub, scrub grassland, oak woodland, oak-pine woodland, and pine forest; 3500, 3700–6800 ft (1067, 1128–2073 m). Flowers greenish-yellow.
Unlike other Brickellia species in the canyon, leaves of this species are highly variable in size, ranging from less than 1 in (2.5 cm)
to over 3 in (7.6 cm) in length.

Brickellia coulteri A. Gray var. brachiata (A. Gray) B.L. Turner
Coulter brickellbush. Common, widespread subshrub found in desert scrub, riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3100–4800, 5550 ft (945–1463, 1692 m). Flowers pale yellow.
This is the only Brickellia species in the canyon with bimodal flowering. Individual plants may have several discrete flowering
periods a year, responding to significant rainfall events.

Brickellia grandiflora (Hook.) Nutt.
Largeflower thoroughwort, tasselflower brickellbush. Figure 32. Uncommon, scattered herbaceous perennial found in oak-pine
woodland and pine forest; 5550–6800, 7255 ft (1692–2073, 2211 m). Flowers pale yellow.
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Brickellia parvula A. Gray
Mt. Davis brickellbush. Rare (7), local subshrub found in oak-pine woodland (one plant) and pine forest; 6500, 7230–7250 ft
(1981 2204–2210 m). Flowers pale yellow.
Plants on top of Mt. Kimball are found in bedrock cracks; three died in 2014. The plant at 6500 ft was the tallest, at 14 in (35.6
cm) high; it died in 2002.

Brickellia venosa (Wooton & Standl.) B.L. Rob.
Veiny brickellbush. Rare (8), local subshrub found in oak woodland and oak-pine woodland; 5300, 5900 ft (1615, 1798 m). Flowers pale yellow. The plant at 5300 ft was present only in 2003 and was not seen flowering.

Carminatia tenuiflora DC.
Plumeweed. Very common, widespread ephemeral found in riparian scrub, scrub grassland, oak woodland, oak-pine woodland,
and pine forest; 3400–3550, 4200, 5100–7250 ft (1036–1082, 1280, 1554–2210 m). Flowers cream, inconspicuous. This species was
abundant in 2006–2007 but nearly absent in 2015 during a wetter than average summer.
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Carphochaete bigelovii A. Gray
Bigelow bristlehead. Figure 33. Uncommon, scattered subshrub found in scrub grassland, oak woodland, oak-pine woodland
and pine forest; 4400, 5200, 5600, 6300–6700 ft (1341, 1585, 1707, 1920–2042 m). Flowers white with pink throat. The plant at 4400
ft, now dead, was on a north-facing slope; it was never seen flowering.

Chaenactis stevioides Hook. & Arn.
Desert pincushion, Esteve pincushion. Rare (4), local ephemeral found in desert scrub and riparian scrub; 3200, 3540 ft (975,
1079 m). Flowers white.

Chaetopappa ericoides (Torr.) G.L. Nesom [Aster arenosus (A. Heller) S.F. Blake; Leucelene ericoides (Torr.) Greene]
White aster, rose heath. Rare (11), scattered herbaceous perennial found in oak woodland and oak-pine woodland; 4800,
5700–5900 ft (1463, 1737–1798 m). Ray flowers white, disk flowers yellow.

Cirsium arizonicum (A. Gray) Petr. var. arizonicum
Arizona thistle. Figure 34. Rare (6), local herbaceous perennial found in pine forest; 6350–6400 ft (1935–1951 m). Flowers red.
Several searches up three small drainages in the area during 1984-2002 produced no other plants.
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Figures 31-42. Row 1: Bebbia juncea var. aspera, Brickellia grandiflora, Carphochaete begelovii; Row 2: Circium arizonicum var. arizonicum, Circium
neomexicanum, Cosmos parviflorus; Row 3: Dieteria asteroides var. asteroides, Erigeron divergens, Guardiola platyphylla; Row 4: Gymnosperma glutinosum, Hymenothrix wrightii, Koanophyllon palmeri.
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Cirsium neomexicanum A. Gray
New Mexico thistle. Figure 35. Common, scattered biennial found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3100–5700, 6000 ft (945–1737, 1829 m). Flowers light to deep pink, rarely white.
Small, axillary inflorescences frequently appear after normal flowering ends in response to significant rainfall on plants that
otherwise appear dead. Seeds are relished by Carduelis psaltria (lesser goldfinch). Plants near the trail are regularly destroyed by
hikers.

Conyza canadensis (L.) Cronquist [Erigeron canadensis L.]
Canadian horseweed. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3550, 4400, 5200, 5600, 6000, 6540 ft (1082, 1341, 1585, 1707, 1829, 1993 m). Flowers white.

Coreocarpus arizonicus (A. Gray) S.F. Blake
Little lemonhead. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3400–5000, 5700, 6400 ft (1036–1524, 1737, 1951 m). Flowers yellow.

Cosmos parviflorus (Jacq.) Pers.
Southwestern cosmos. Figure 36. Uncommon, scattered ephemeral found in oak-pine woodland; 5600, 6200, 6350–6850 ft
(1707, 1890, 1935–2088 m). Ray flowers pink, disk flowers yellow. Although above average precipitation fell in both years during
the summer monsoon, this species was very common in 2006 but nearly absent in 2015.
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Dieteria asteroides Torr. var. asteroides [Aster tephrodes (A. Gray) S.F. Blake; A. canescens Pursh var. tephrodes A. Gray; Machaeranthera tephrodes (A. Gray) Greene]
Narrowleaf aster, hoary tansyaster. Figure 37. Common, scattered herbaceous perennial found in desert scrub, riparian scrub,
scrub grassland, oak woodland, and oak-pine woodland; 3150–6500 ft (960–1981 m). Ray flowers purple, disk flowers yellow.
In 2016, I saw a plant having a single head with white ray flowers; either the plant died or subsequent flowers were purple. Plants
range in height from 1-4 ft (0.3-1.2 m) but the size of flower heads varies little.

*Dimorphotheca sinuata DC.
African daisy, glandular cape marigold. Rare (9), local non-native ephemeral found in desert scrub, scrub grassland, and oakpine woodland; 3320, 4200, 4475, 5840 ft (1012, 1280, 1364, 1780 m). Flowers orange.
This common ornamental species in Tucson is likely dispersed by wind. All plants were found near but not beside the trail and
were removed.

Encelia farinosa A. Gray ex Torr.
Brittlebush, goldenhills. Common, widespread subshrub found in desert scrub, scrub grassland, and oak woodland; 3100–3800,
4750, 4880, 5000 ft (945–1158, 1448, 1487, 1524 m). Flowers yellow. See Fehlberg & Fehlberg (2017) for an analysis of the spatial
genetic structure of this species.

Ericameria cuneata (A. Gray) McClatchie var. spathulata (A. Gray) H.M. Hall [Haplopappus cuneatus A. Gray]
Cuneate-leaf turpentine bush, cliff goldenbush. Uncommon, scattered subshrub found in oak woodland, oak-pine woodland and
pine forest; 5150–7250 ft (1570–2210 m). Flowers yellow.
Given its cliff side habitat often a hundred feet or more above the trail, this species is probably more common and is flowering
more often than observed. After frequently seeing this species growing beside Perityle lemmonii (Lemmon rock daisy), I have
learned to distinguish between the two from a considerable distance based on flower and herbage color and over-all plant shape.
Plants occasionally reach 2 ft (61 cm) in height and 3 ft (91 cm) in diameter on north-facing cliffs but are usually much smaller.
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Ericameria laricifolia (A. Gray) Shinners [Haplopappus laricifolius A. Gray]
Turpentine bush. Very common, widespread subshrub found in desert scrub, riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3200–6200, 6400, 6600 ft (975–1890, 1951, 2012 m). Flowers yellow. Flowering from January through August
typically consists of a few flowers on very few plants.

Erigeron divergens Torr. & A. Gray
Spreading fleabane. Figure 38. Common, widespread perennial, sometimes an ephemeral, found in all vegetative associations;
3100–5600, 6450, 7100 ft (945–1707, 1966, 2164 m). Ray flowers white to pale purple, disk flowers yellow.
The multi-stemmed, usually unbranched form described by Nesom (2015) consistently seems to be a short-lived perennial in
the study area. The single-stemmed form, often branching on the upper half of the stem has been found very infrequently as single,
isolated ephemeral plants in desert scrub, oak-pine woodland, and pine forest. E. incomptus was confused with this species prior
to publication of Nesom (2015). Months flowering and years observed are likely accurate given the last three year’s data, but the
number of records attributed to this taxon is not.

Erigeron incomptus A. Gray
Unadorned fleabane. Common, widespread perennial found in scrub grassland and oak woodland; 3600–5550 ft (1097–1692
m). Ray flowers white to pale purple, disk flowers yellow.
This species was recorded as E. divergens until November 2015. Elevation where found and months flowering will be modified
as further data is collected. Although the ranges of the two species overlap, I have not seen them intermixed. In June, flowering
usually ceases and basal leaves die. When it begins flowering again in July, new basal leaves are not produced but new upper leaves
do appear; the dead basal leaves often persist into winter.
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Erigeron lobatus A. Nelson
Lobed fleabane. Rare (3), local ephemeral found in desert scrub; 3250 ft (991 m). Ray flowers white to pale purple, disk flowers
yellow. Mar-May, Sep in 1993–1994.

Erigeron neomexicanus A. Gray
New Mexico fleabane. Common, widespread herbaceous perennial found in oak-pine woodland; 6000, 6680–6900 ft (1829,
2036–2103 m). Ray flowers white, disk flowers yellow.
Plants have multiple stems that rarely exceed 18 in (45.7 cm) in height. Leaf lobes are consistently linear, with parallel margins,
while those of E. oreophilus (below) are usually narrowly oblanceolate and larger. For the first time in 2016, I saw a first-year plant;
it had a single stem with lobed basal leaves and pinnatifid cauline leaves. In 2017, it produced three stems and looked like typical E.
neomexicanus.

Erigeron oreophilus Greenm.
Chaparral fleabane. Very common, widespread herbaceous perennial found in riparian scrub, scrub grassland, oak woodland,
oak-pine woodland, and pine forest; 3500–7250 ft (1067–2210 m). Ray flowers white, disk flowers yellow.
This species has been found in close proximity to all other Erigerons except E. lobatus. Plants often exceed 3 ft (0.9 m) in wet
years. Compared to E. neomexicanus, here stems are fewer and more robust, and leaves on the lower half of the stems are usually
much larger.
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Erigeron tracyi Greene [E. colomexicanus A. Nelson; E. divergens Torr. & A. Gray var. cinereus A. Gray]
Running fleabane. Uncommon, scattered biennial, sometimes ephemeral, found in oak-pine woodland; 5300–5700 ft (1615–
1737 m). Ray flowers white to pale purple, disk flowers yellow. Stoloniform branches in spring and prostrate runners in late summer are typical.

Eriophyllum lanosum (A. Gray) A. Gray [Antheropeas lanosum (A. Gray) Rydb.]
Woolly eriophyllum. Rare (10), local ephemeral found in desert scrub, riparian scrub, and scrub grassland; 3150–3350, 3400,
4480 ft (960–1021, 1036, 1366 m). Ray flowers white, disk flowers yellow. In April 2018, a single plant was seen at 5100 ft (1554 m)
in oak woodland.

Fleischmannia sonorae (A. Gray) R.M. King & H. Rob. [Eupatorium sonorae A. Gray]
Lavender thoroughwort or boneset. Uncommon, scattered herbaceous perennial found in riparian scrub and oak woodland;
3400–3600, 4900 ft (1036–1097, 1494 m). Flowers white in the study area, but pink to light purple elsewhere in the Catalinas.

Gamochaeta purpurea (L.) Cabrera [Gnaphalium purpureum L.]
Purple cudweed, spoonleaf purple everlasting. Uncommon, scattered ephemeral found in desert scrub and oak woodland;
3200–3400, 5000 ft (975–1036, 1524 m). Flowers purple.
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Gnaphalium palustre Nutt.
Lowland cudweed, western marsh cudweed. Uncommon, scattered ephemeral found in desert scrub; 3200–3400 ft (975–1036
m). Flowers white. Plants were found in one location in 2015 but in widely scattered patches in 2017.

Guardiola platyphylla A. Gray
Apache plant. Figure 39. Rare (8), local subshrub found in riparian scrub and scrub grassland; 3700, 4600 ft (1128, 1402 m).
Flowers white.

Gutierrezia microcephala (DC.) A. Gray
Three-leaf or threadleaf snakeweed. Rare (9), local subshrub found in desert scrub; 3200 ft (975 m). Flowers yellow. All plants
were in a relatively bare area, approximately 100 ft2 (9.3 m2) in thin soil atop bedrock.

Gutierrezia serotina Greene
Late snakeweed. Uncommon, scattered subshrub found in desert scrub; 3120–3200, 3600 ft (951–975, 1097 m). Flowers yellow.

75

76

Desert Plants 34(1-2)

July 2018

Gymnosperma glutinosum (Spreng.) Less. [Selloa glutinosa Spreng.]
Gumhead. Figure 40. Common, widespread subshrub found in riparian scrub, scrub grassland, oak woodland, oak-pine woodland, and pine forest; 3300–7000 ft (1006–2134 m). Flowers yellow.

Hedosyne ambrosiifolia (A. Gray) Strother [Iva ambrosiifolia (A. Gray) A. Gray]
Ragged marsh elder. Rare (6), local ephemeral found in scrub grassland and oak woodland; 4280, 4450, 4880, 5200 ft (1304,
1356, 1487, 1585 m). Flowers yellow.

Helenium thurberi A. Gray
Thurber sneeze-weed. Uncommon, local ephemeral found in riparian scrub; 3500–3550 ft (1067–1082 m). Flowers yellow. Plants
were in an area with saturated soils when water is running.

Heliomeris longifolia (B.L. Rob. & Greenm.) Cockerell var. longifolia [Viguiera longifolia (B.L. Rob. & Greenm.) S.F. Blake]
Longleaf false goldeneye. Uncommon, scattered ephemeral found in riparian scrub; 3400–3540, 3900 ft (1036–1079, 1189 m).
Flowers yellow.
Plants are consistently over 4 ft (1.2 m) or more high with limited branching on the upper half of the stem. The 3900 ft record on
the second mile was from a plant in the bottom of the canyon. Spring records were of single plants; January-February records were
from 1994; April records, from 1986 and 2009.
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Heliomeris multiflora Nutt. var. multiflora [Viguiera multiflora (Nutt.) S.F. Blake]
Showy false goldeneye. Common, scattered herbaceous perennial found in oak-pine woodland and pine forest; 6000–6400,
7000–7250 ft (1829–1951, 2134–2210 m). Flowers yellow.

Heterosperma pinnatum Cav.
Wingpetal. Common, scattered ephemeral found in scrub grassland, oak woodland, oak-pine woodland, and pine forest; 4400,
5100–6700, 7255 ft (1341, 1554–2042, 2211 m). Flowers yellow.

Heterotheca subaxillaris (Lam.) Britton & Rusby subsp. latifolia (Buckley) Semple [H. psammophila B. Wagenkn.]
Telegraph plant, camphorweed. Rare (20), local ephemeral found in riparian scrub, oak woodland, and oak-pine woodland;
3100, 4350, 4650, 5200, 5700, 6200, 6500 ft (945, 1326, 1417, 1585, 1737, 1890, 1981 m). Flowers yellow.
Only one plant was seen each year except 1984 when three were seen and 2017 when four were seen; six plants have been seen at
3100 ft. This is a weedy species in the Tucson area.

Hieracium carneum Greene
Huachuca hawkweed. Rare (1), local herbaceous perennial found in oak-pine woodland; 5300 ft (1615 m). Flowers deep pink.
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Hymenothrix wislizeni A. Gray
Trans-Pecos thimblehead. Rare (5), local ephemeral found in riparian scrub, scrub grassland, oak woodland and oak-pine woodland; 3400, 4200, 5200, 5800, 6600 ft (1036, 1280, 1585, 1768, 2012 m). Flowers yellow.
This species is abundant along Skyline Drive, one mile (1.6 km) south of the Finger Rock Trailhead. It is another favorite food
plant for Carduelis psaltria (lesser goldfinch), but I have not seen them feeding on the achenes in the study area, likely because of
its rarity.

Hymenothrix wrightii A. Gray
Wright thimblehead. Figure 41. Very common, widespread herbaceous perennial found in all vegetative associations; 3400–7000
ft (1036–2134 m). Flowers white, anthers purple. I have yet to see birds feeding on the achenes although in good years plants are
fairly dense in some locations.

Hymenoxys quinquesquamata Rydb.
Bitterweed, Rincon rubberweed. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest;
6000–7000 ft (1829–2134 m). Flowers yellow.

Isocoma tenuisecta Greene [Haplopappus tenuisectus (Greene) S.F. Blake ex L.D. Benson]
Burroweed. Rare (7), local subshrub found in desert scrub, scrub grassland, and oak woodland; 3200–4800 ft (975–1463 m).
Flowers yellow. The last known plant died in 2006.
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Koanophyllon palmeri (A. Gray) R.M. King & H. Rob. [Eupatorium palmeri A. Gray]
Palmer thoroughwort or boneset Figure 42. Common, widespread subshrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3400–5100 ft (1036–1554 m). Flowers pale yellow to white.
Outer phyllaries are as described by Nesom (2006) in his Flora of North America treatment. A few stems with alternate leaves
are found in most plants I have inspected, however, and leaves with nearly glabrous adaxial surfaces are not uncommon. These
characteristics, as well as frequent pale yellow flowers, are abscribed to K. solidaginifolium in Nesom’s treatment.

*Lactuca serriola L.
Prickly lettuce. Uncommon, local non-native ephemeral found in riparian scrub, oak woodland, and oak-pine woodland;
3480–3540, 3950, 5000, 5280, 6000 ft (1061–1079, 1204, 1524, 1609, 1829 m). Flowers pale yellow.

Laennecia sophiifolia (Kunth) G.L. Nesom [Conyza sophiifolia Kunth]
Leafy marshtail. Rare (1), local ephemeral found in oak-pine woodland; 6930 ft (2112 m). Flowers white. This was the first of two
records for the Catalinas; the second was collected on Mt. Lemmon in 2012.

Layia glandulosa (Hook.) Hook. & Arn.
Tidy tips. Rare (1), local ephemeral found in oak woodland; 4940 ft (1506 m). Ray flowers white, disk flowers yellow.
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Logfia filaginoides (Hook. & Arn.) Morefield [Logfia californica (Nutt.) Holub; Filago californica Nutt.; Gnaphalium filaginoides
Hook. & Arn.]
Californica cottonrose. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3150–6000 ft (960–1829 m). Pistilate flowers green-white, central bisexual disk flowers maroon.

Machaeranthera tagetina Greene [Aster tagetinus (Greene) S.F. Blake]
Mesa tansyaster. Rare (5), local ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3300, 3450,
4100, 4880, 5000 ft (1006, 1052, 1250, 1487, 1524 m). Ray flowers purple, disk flowers yellow.
Single plants were observed at the elevations indicated. Two plants flowered in both 2001 (miles two and three) and 2013 (miles
one and three).

Malacothrix stebbinsii W.S. Davis & P.H. Raven [M. clevelandii A. Gray var. stebbinsii (W.S. Davis & P.H. Raven) Cronquist]
Yellow saucers, Stebbins desert dandelion. Uncommon, scattered ephemeral found in scrub grassland, oak woodland, and oakpine woodland; 3540–5800, 5900 ft (1079–1768, 1798 m). Flowers white, sometimes pale yellow.

Packera neomexicana (A. Gray) W.A. Weber & Á. Löve var. neomexicana [Senecio neomexicanus A. Gray ]
New Mexico groundsel. Common, widespread herbaceous perennial found in oak woodland, oak-pine woodland and pine forest; 5200–7255 ft (1585–2211 m). Flowers yellow.
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Parthenice mollis A. Gray var. mollis
Ephemeral monsterwort. Rare (3), local ephemeral found in scrub grassland; 4100 ft (1250 m). Flowers greenish-white, inconspicuous. The common name likely refers to the large size of plants, up to 6.6 ft (2 m) high according to Kearney & Peebles (1960).
“Wort” means “herb,” but I could find no culinary or medicinal uses.

Parthenium incanum Kunth
Mariola. Rare (11), local subshrub found in desert scrub; 3450, 3600 ft (1052, 1097 m). Flowers white. Plants flower profusely but
are limited to two locations. I have seen no increase in the populations during the study period.

Pectis cylindrica (Fernald) Rydb. [Pectis prostrata Cav. var. cylindrica Fernald]
Sonoran cinchweed. Rare (1), local ephemeral found in desert scrub; 3680 ft (1122 m). Flowers yellow.

Pectis papposa Harv. & A. Gray var. papposa
Manybristle cinchweed. Uncommon, local ephemeral found in desert scrub, scrub grassland, oak woodland and oak-pine woodland, 3300–4300, 4520, 4800, 5220–5650, 6850, 6900 ft (1006–1311, 1378, 1463, 1591–1722, 2088, 2103 m). Flowers yellow. Plants
are seen singly, and usually no more than three plants are seen in a year.
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Perityle coronopifolia A. Gray [Laphamia coronopifolia (A. Gray) Hemsl.]
Crowfoot rockdaisy. Rare (8), local subshrub found in oak-pine woodland and pine forest; 6500–7255 ft (1981–2211 m). Ray
flowers white, disk flowers yellow. Plants are small and typically found on rock outcrops and cliff faces; it is likely more common,
and blooms more frequently, than observed.

Perityle lemmonii (A. Gray) J.F. Macbr. [Laphamia dissecta Torr. subsp. lemmonii (A. Gray) W.E. Niles; L. lemmonii A. Gray]
Lemmon rockdaisy. Uncommon, scattered subshrub found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3500–6500 ft (1067–1981 m). Flowers yellow. As with P. coronopifolia, plants are small and found on boulders, rock
outcrops, and cliffs; it is likely more common than observed.

Porophyllum gracile Benth.
Slender poreleaf. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, and scrub grassland; 3100–
4550 ft (945–1387 m). Flowers white with purple anthers. Plants have a strong, unpleasant odor.

Porophyllum ruderale (Jacq.) Cass. var. macrocephalum (DC.) Cronquist [P. macrocephalum D.C.]
Yerba porosa. Common, widespread ephemeral found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland;
3400–5950, 6250, 6400, 6600 ft (1036–1814, 1905, 1951, 2012 m). Flowers purple with yellow anthers.
To me, plants are as malodorous as P. gracile, yet this is a culinary herb, used fresh, in Mexico and South America. It is described
as similar in taste to arugula and cilantro.
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Pseudognaphalium canescens (DC.) Anderb. [Gnaphalium wrightii A. Gray; G. canescens D.C.]
Wright rabbit-tobacco; Wright cudweed. Common, widespread herbaceous perennial found in all vegetative associations;
3300–6500 ft (1006–1981 m). Flowers white.
Flowering between December and July is limited to a few flowering heads on very few plants. The intriguing “rabbit-tobacco”
common name is from the Flora of North America treatment.

Pseudognaphalium macounii (Greene) Kartesz [Gnaphalium macounii Greene]
Macoun rabbit-tobacco; Clammy or Macoun cudweed. Rare (3), local herbaceous perennial found in oak-pine woodland; 5450,
6240, 6300 ft (1661, 1902, 1920 m). Flowers white.

Pseudognaphalium pringlei (A. Gray) Anderb. [Gnaphalium pringlei A. Gray]
Pringle rabbit-tobacco; Pringle cudweed. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine
forest; 6000–7200 ft (1829–2195 m). Flowers white.
Basal leaves commonly remain green all winter, but stems usually do not appear until the onset of the monsoon. Basal leaves
sometimes die in early summer before plants flower but regrow before winter.

Psilostrophe cooperi (A. Gray) Greene
Whitestem paperflower. Uncommon, local subshrub found in desert scrub; 3200–3300 ft (975–1006 m). Flowers yellow.
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Rafinesquia californica Nutt.
California chicory or plumeseed. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3300–5000, 5300, 6100–6200 ft (1006–1524, 1615, 1859–1890 m). Flowers white with yellow
throat, purple on underside. Unlike R. neomexicana, plants are usually widely separated.

Rafinesquia neomexicana A. Gray
Desert chicory, New Mexico plumeseed. Figure 43. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3100–5400, 5650, 6180 ft (945–1646, 1722, 1884 m). Flowers white with yellow
throat, purple on underside. Heads are usually larger, and ray flowers consistently wider, than those of R. californica.

Sanvitalia abertii A. Gray
Abert creeping zinnia. Figure 44. Uncommon, scattered ephemeral found in scrub grassland, oak woodland, and oak-pine
woodland; 4100–6000 ft (1250–1829 m). Ray flowers yellow, disk flowers green with yellow tips.
In the study area, plants rarely exceed 8 in (20.3 cm) high. “Creeping” in the common name seems odd since plants have single,
erect stems and are not found in dense clusters.

Senecio flaccidus Less. var. monoensis (Greene) B.L. Turner & T.M. Barkley [S. douglasii DC. var. monoensis (Greene) Jeps.; S.
monoensis Greene]
Sandwash groundsel, Mono ragwort. Rare (4), local ephemeral found in desert scrub; 3150, 3200, 3500, 3600 ft (960, 975, 1067,
1097 m). Flowers yellow. One plant was found in each location each year.
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Figures 43-54. Row 1: Rafinesquia neomexicana, Sanvitalia abertii, Senecio lemmonii; Row 2: Uropappus lindleyi, Xanthisma gracile, Zinnia acerosa;
Row 3: Chilopsis linearis subsp. arcuata, Amsinckia intermedia, Cryptantha barbigera var. barbigera; Row 4: Hackelia ursina, Hesperidanthus linearifolius,
Noccaea fendleri subsp. fendleri.
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Senecio lemmonii A. Gray
Lemmon groundsel or ragwort. Figure 45. Common, widespread herbaceous perennial, sometimes a subshrub, found in desert
scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3300–5800 ft (1006–1768 m). Flowers yellow.
Leaves can be highly variable and sometimes are nearly linear.

*Senecio vulgaris L.
Common groundsel, old-man-in-the-spring. Rare (8), local non-native ephemeral found in desert scrub and scrub grassland;
3400–4480 ft (1036–1366 m). Flowers yellow.
The SEINet (2017) database indicates that the first collection of this species in Pima County was in 1947, and the first in the
Santa Catalina Mountains was in 1991 (on Mt. Lemmon), with no intervening collections.

Solidago velutina DC. subsp. sparsiflora (A. Gray) Semple [S. sparsiflora A. Gray]
Threenerve goldenrod. Uncommon, scattered herbaceous perennial found in oak-pine woodland; 5500–6000, 6450 ft (1676–
1829, 1966 m). Flowers yellow.

Solidago wrightii A. Gray [S. wrightii var. adenophora S.F. Blake; S. bigelovii A. Gray var. wrightii (A. Gray) A. Gray]
Wright goldenrod. Uncommon, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine woodland;
3540, 4900–6550 ft (1079, 1494–1996 m). Flowers yellow.
Plants in riparian scrub were seen only in 1999, but plants normally live for many years. The stems of one plant, growing in a
bedrock crack, are usually broken off every year since it is next to the trail, but the plant has persisted for the entire study period; it
has managed to flower only once.
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*Sonchus asper (L.) Hill [S. oleraceus L. var. asper L.]
Spiny sowthistle. Uncommon, scattered non-native ephemeral found in riparian scrub, oak woodland, and oak-pine woodland;
3400–3640, 4900, 5200, 6000, 6200 ft (1036–1109, 1494, 1585, 1829, 1890 m). Flowers yellow.
Above the canyon bottom, elevations are locations for single plants. Once I saw a plant without the typical spiny-dentate leaves
(thistle-like), but with auricles typical of this species. Cypselae (fruits) of this taxon and S. oleraceus are quite different.

*Sonchus oleraceus L.
Common sowthistle. Uncommon, scattered non-native ephemeral found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3400–3550, 4300–6000, 6200, 6450 ft (1036–1082, 1311–1829, 1890, 1966 m). Flowers yellow.
Although the ranges of S. asper and S. oleraceus overlap and both have been found in the area of Finger Rock Spring, they have
not been found near each other in the same year.

Stephanomeria pauciflora (Torr.) A. Nelson
Desert straw, brownplume wirelettuce. Common, widespread herbaceous perennial found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3300–6000 ft (1006–1829 m). Flowers pale blue to purple, rarely white.
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Stylocline gnaphaloides Nutt.
Everlasting neststraw. Uncommon, local ephemeral found in desert scrub and riparian scrub; 3120, 3200, 3400 ft (951, 975, 1036
m). Flowers white. Everlasting nest straw. Sometimes misspelled S. gnaphalioides as in the PLANTS database (USDA, NRCS, 2017).

Tagetes lemmonii A. Gray
Lemmon marigold. Uncommon, scattered herbaceous perennial found in riparian scrub, oak-pine woodland, and pine forest;
3540, 3700, 6300–7255 ft (1079, 1128, 1920–2211 m). Flowers yellow.
Plants above 6300 ft bloom only in late summer and fall. When brushed, plants produce a strong but not unpleasant odor typical
of marigolds.

Tagetes micrantha Cav.
Licorice marigold. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 6450–6850, 6950, 7250 ft
(1966–2088, 2118, 2210 m). Ray flowers white, disk flowers yellow.
Plants rarely grow to more than 6 in (15.2 cm) high. In 2007, the species was very common in oak-pine woodland. Plants smell
and taste like licorice.

Thymophylla pentachaeta (DC.) Small var. belenidium (DC.) Strother [Dyssodia pentachaeta (DC.) B.L. Rob.]
Dogweed, fetid marigold, fiveneedle pricklyleaf. Rare (8), local herbaceous perennial found in desert scrub and scrub grassland;
3120–3200, 3600, 3700, 4350 ft (951–975, 1097, 1128, 1326 m). Flowers yellow.
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Trixis californica Kellogg var. californica
American threefold. Common, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3200–5300 ft (975–1615 m). Flowers yellow.

Uropappus lindleyi (DC.) Nutt. [Microseris linearifolia (DC.) Sch. Bip.]
Lindley silver puffs. Figure 46. Common, widespread ephemeral found in all vegetative associations; 3200–6300, 7100 ft (975–
1920, 2164 m). Flowers yellow. A single flowering plant was seen at 7100 ft in May 2001.

Verbesina encelioides (Cav.) Benth. & Hook. f. ex A. Gray
Yellowtop, cowpen daisy, golden crownbeard. Rare (3), local ephemeral found in riparian scrub and oak-pine woodland; 3400,
5700 ft (1036, 1737 m). Flowers yellow.

Viguiera dentata (Cav.) Spreng. var. dentata
Toothleaf goldeneye. Uncommon, local herbaceous perennial found in oak-pine woodland and pine forest; 5340, 5950, 6370,
7250 ft (1628, 1814, 1942, 2210 m). Flowers yellow. I have seen no plants over 3 ft (0.9 m) high. A single plant appeared at 5340 ft
in the area burned in 2015 but survived only two years.
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Viguiera dentata (Cav.) Spreng. var. lancifolia S.F. Blake
Lanceleaf goldeneye. Very common, widespread herbaceous perennial found in riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3300–6400 ft (1006–1951 m). Flowers yellow.
Plants are usually over 3 ft (0.9 m) high. This species spread widely in oak woodland and oak-pine woodland in 2008; most of
these plants died by 2012, however. Seeds are relished by Carduelis psaltria (lesser goldfinch). Schilling (2006) in his Flora of North
America treatment indicated that var. lancifolia “has been used for plants in Mexico” but apparently did not recognize it as a valid
variety. Plants consistently with lance-ovate to lanceolate leaves, however, are very common in this area. I will continue to reference
two varieties because I have seen no intergradation between the varieties and almost no overlap in their distributions.

Xanthisma gracile (Nutt.) D.R. Morgan & R.L. Hartm. [Machaeranthera gracilis (Nutt.) Shinners; Haplopappus gracilis (Nutt.) A.
Gray]
Slender goldenweed. Figure 47. Uncommon, scattered ephemeral found in scrub grassland, oak woodland, and oak-pine woodland; 3600, 4350, 4450–5000, 5600–5750 ft (1097, 1326, 1356–1524, 1707–1753 m). Flowers yellow.
Plants may survive mild winters, but they always die by early July. It is surprising this species was not observed in the very wet
summer of 2006.

Xanthisma spinulosum (Pursh) D.R. Morgan & R.L. Hartm. var. chihuahuanum (B.L. Turner & R.L. Hartm.) D.R. Morgan &
R.L. Hartm. [Machaeranthera pinnatifida (Hook.) Shinners; Haplopappus spinulosus (Pursh) DC.]
Lacy tansyaster. Uncommon, scattered herbaceous perennial found in desert scrub and scrub grassland; 3200–3400, 3640, 4300,
4600 ft (975–1036, 1109, 1311, 1402 m). Flowers yellow.
An interesting discussion of the Xanthisma spinulosum complex is found in Nesom & Turner (2007). A single plant was seen
flowering at 4600 ft from 1991-1993.
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Zinnia acerosa (DC.) A. Gray [Z. pumila A. Gray]
Desert zinnia. Figure 48. Rare (2), local subshrub found in desert scrub and scrub grassland; 3120, 4300 ft (951, 1311 m). Ray
flowers white, disk flowers yellow. The first plant was seen five consecutive years, but the second plant was seen only two years.

BIGNONIACEAE – Bignonia Family
Chilopsis linearis (Cav.) Sweet subsp. arcuata (Fosberg) Henrickson
Desert willow. Figure 49. Rare (6), local tree found in riparian scrub; 3200 ft (975 m). Flowers pink. The trees are located just
below a rock catchment dam which may retain subsurface moisture.

Tecoma stans (L.) Juss. ex Kunth var. angustata Rehder
Yellow trumpet bush. Uncommon, scattered shrub found in desert scrub, riparian scrub, and scrub grassland, 3400–4600 ft
(1036–1402 m). Flowers yellow. This species is primarily found on cliffs and steep slopes.

BORAGINACEAE sensu stricto – Borage Family
The Boraginales Working Group (2016) split the Boraginaceae sensu lato into 11 families, including Boraginaceae sensu stricto,
Hydrophyllaceae, and Namaceae. Luebert et al. (2017) discussed the historical biogeography of the Boraginales.
See also Weigand et al. (2014) and Refulio-Rodriguez & Olmstead (2014).
Amsinckia intermedia Fisch. & C.A. Mey.
Common or coast fiddleneck. Figure 50. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3100–5700 ft (945–1737 m). Flowers orange to yellow.
The PLANTS database (USDA, NRCS, 2017) and others use Amsinckia menziesii (Lehm.) A. Nelson & J.F. Macbr. var. intermedia
(Fisch. & C.A. Mey.) Ganders, an illegitimate name (see Allred & Ivey, 2012; Tropicos, 2018).
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Cryptantha barbigera (A. Gray) Greene var. barbigera
Bearded cryptantha. Figure 51. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3100–6400 ft (945–1951 m). Flowers white.
This species is frequently intermixed with other Cryptantha species. I have observed highly deformed but reproductive plants in
a limited area from 4800-4900 ft (1463-1494 m) in several years (see ARIZ 387956 voucher).

Cryptantha decipiens (M. E. Jones) A. Heller
Gravelbar cryptantha. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3400–4920 ft (1036–1500 m). Flowers white.
The stiff, white hairs make for a distinctive plant. SIENet (2017) indicates these are “stinging hairs,” but I have not experienced
any discomfort in handling plants.

Cryptantha muricata (Hook. & Arn.) A. Nelson & J.F. Macbr.
Pointed cryptantha. Uncommon, local ephemeral found in desert scrub, scrub grassland and oak-pine woodland; 3200, 4400,
5820 ft (975, 1341, 1774 m). Flowers white.
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Cryptantha nevadensis A. Nelson & P.B. Kenn.
Nevada cryptantha. Uncommon, scattered ephemeral found in scrub grassland, oak woodland, and oak-pine woodland; 4540–
6200 ft (1384–1890 m). Flowers white.

Cryptantha pterocarya (Torr.) Greene var. cycloptera (Greene) J.F. Macbr.
Wingnut cryptantha. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3300–5700 ft (1006–1737 m). Flowers minute, white.

Hackelia ursina (Greene ex A. Gray) I.M. Johnst.
Chihuahuan stickseed. Figure 52. Uncommon, scattered biennial found in oak woodland and oak-pine woodland; 5250, 6000–
6300 ft (1600, 1829–1920 m). Flowers white.
First-year growth consists of basal rosettes with leaves up to 10 in (25.4 cm) long that usually appear in late September; rosettes
often remain green throughout the winter, surviving freezing temperatures even without snow cover. Stems normally do not appear until the onset of summer rains.

Johnstonella angustifolia (Torr.) Hasenstab & M.G. Simpson [Cryptantha angustifolia (Torr.) Greene]
Narrowleaf johnstonella. Uncommon, local ephemeral found in desert scrub and scrub grassland; 3200–3400, 4040 ft (975–1036,
1231 m). Flowers white. See Hasenstab-Lehman & Simpson (2012) for a discussion of the phylogenetic systematics of Cryptantha
sensu lato.
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Lappula occidentalis (S. Watson) Greene [L. occidentalis (S. Watson) Greene var. occidentalis; L. redowskii (Hornem.) Greene var.
occidentalis (S. Watson) Rydb.]
Flatspine stickseed. Rare (2), local ephemeral found in desert scrub; 3100 ft (945 m). Flowers pale blue.

Pectocarya platycarpa (Munz & I.M. Johnst.) Munz & I.M. Johnst.
Broadnut comb-bur, broadfruit combseed. Uncommon, scattered annual found in desert scrub; 3360-3460 ft (1024-1055 m).
Flowers minute, white. Since identification requires fruit, plants were not counted as blooming until fruit had formed. A single
plant was seen in April 2018 in riparian scrub at 3600 ft.

Pectocarya recurvata I.M. Johnst.
Archnut comb-bur, curvenut combseed. Common, widespread annual found in desert scrub, riparian scrub, scrub grassland,
and oak-pine woodland; 3100-4900, 5400, 5650 ft (945-1494, 1646, 1722 m). Flowers minute, white.

Plagiobothrys arizonicus (A. Gray) Greene ex A. Gray
Arizona popcorn flower. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, and oak woodland; 3400,
4200–4400, 5200 ft (1036, 1280–1341, 1585 m). Flowers white.
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Plagiobothrys pringlei Greene
Pringle popcorn flower. Uncommon, local ephemeral found in riparian scrub; 3450–3460 ft (1052–1055 m). Flowers white.
Flowering begins before the stem begins to elongate.
In 2013, 27 plants were growing in an area about 2 ft2 (0.2 m2) but none were seen elsewhere. Plants have been in widely scattered
patches in subsequent years.

*Symphytum officinale L.
Common comfrey. Rare (1) non-native herbaceous perennial, local in riparian scrub; 3540 ft (1079 m). Flowers white, tinged
with pink.
The specimen I collected was originally identified by Herbarium staff as Mertensia franciscana A. Heller likely the closest fit in
the Kearney & Peebles (1960) key which does not include Symphytum. This was likely a deliberate introduction given its location at
the spring.

BRASSICACEAE – Mustard Family
Boechera perennans (S. Watson) W.A. Weber [Arabis perennans S. Watson ]
Rock cress. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3300–6800 ft (1006–2073 m). Flowers pink to light purple, rarely white.

Caulanthus lasiophyllus (Hook. & Arn.) Payson [Thelypodium lasiophyllum (Hook. & Arn.) Greene]
California mustard. Uncommon, scattered ephemeral found in desert scrub, oak woodland, and oak-pine woodland; 3200–3600,
4200, 4800, 5800 ft (975–1097, 1280, 1463, 1768 m). Flowers white.
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Descurainia pinnata (Walter) Britton subsp. glabra (Wooton & Standl.) Detling
Smooth western tansymustard. Very common ephemeral found widespread in desert scrub, riparian scrub, scrub grassland, and
oak woodland; 3100–3600, 4500–5000 ft (945–1097, 1372–1524 m). Flowers cream to pale yellow.

Descurainia pinnata (Walter) Britton subsp. ochroleuca (Wooton) Detling
Downy western tansymustard. Uncommon ephemeral found scattered in oak woodland and oak-pine woodland; 4820, 5100–
6200 ft (1469, 1554–1890 m). Flowers cream to pale yellow.
I had assumed the purplish cast of plants at higher elevations was due to cooler temperatures until I learned there were two
subspecies of D. pinnata. I observed no overlap in populations of the two subspecies until 2015 and have yet to see the two in close
proximity.

*Descurainia sophia (L.) Webb ex Prantl
Flixweed. Uncommon, local non-native ephemeral found in oak-pine woodland; 6000, 6200–6220 ft (1829, 1890–1896 m).
Flowers bright yellow. The location where plants are found has varied little in size over the years.
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Draba petrophila Greene
Santa Rita Mountain draba. Rare (2), local herbaceous perennial found in pine forest; 6500, 7255 ft (1981, 2211 m). Flowers
yellow. Both plants were growing in cracks atop rock outcrops.

Dryopetalon runcinatum A. Gray
Rock mustard. Uncommon, scattered biennial found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland;
3400–6200 ft (1036–1890 m). Flowers white, sometimes pale pink, sepals purple.
Although classified as a biennial, several plants in what seem to be the same locations have persisted several years. Basal rosettes
often appear as early as November and survive freezing temperatures.

Halimolobos diffusa (A. Gray) O.E. Schulz
Spreading fissurewort. Uncommon, scattered herbaceous perennial found in riparian scrub, oak-pine woodland, and pine forest;
3400–3700, 6000–6370 ft (1036–1128, 1829–1942 m). Flowers white.
New plants appear in late September as basal rosettes with leaves to 8 in (20.3 cm) long; rosettes usually remain green throughout the winter, surviving freezing temperatures even without snow cover. Stems may begin growing in spring, but flowering usually
does not occur until the onset of summer rains. Plants observed flowering on miles one and two (all in the canyon bottom) were
seen only in 1988 (6 records) and 1990 (1 record).

Hesperidanthus linearifolius (A. Gray) Rydb. [Schoenocrambe linearifolia (A. Gray) Rollins; Thelypodiopsis linearifolia (A. Gray)
Al-Shehbaz]
Slimleaf plains mustard. Figure 53. Common, scattered herbaceous perennial found in riparian scrub, oak woodland, oak-pine
woodland, and pine forest; 3540, 5100–7255 ft (1079, 1554–2112 m). Flowers pale purple, rarely deep pink or white.
One plant was found in riparian scrub in 2008. Plants are widely scattered, and I have never seen even two plants in close proximity.

98

Desert Plants 34(1-2)

July 2018

Lepidium lasiocarpum Nutt. ex Torr. & A. Gray subsp. wrightii (A. Gray) Thell.
Sand peppergrass. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland; 3250–4600 ft
(991–1402 m). Flowers minute, white.
Because L. lasiocarpum and L. virginicum may hybridize (Andrew Salywon, personal communication, 2007), fruits are important
to ensure proper identification. I have seen several plants with typical L. lasiocarpum fruits unbranched at the base, a characteristic
more typical of L. virginicum. Lepidium plants have a sharp, peppery taste.

Lepidium virginicum L. subsp. virginicum [L. virginicum var. linearifolium Farwell; L. medium Greene]
Peppergrass, pepperweed. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3100–5200, 6000 ft (945–1585, 1829 m). Flowers minute, white. In 2007, six plants (determined by Andrew Salywon) were observed with both sepals and young fruit bright yellow.

Noccaea fendleri (A. Gray) Holub. subsp. fendleri [Thlaspi montanum L. var. fendleri (A. Gray) P.K. Holmgren; T. fendleri A.
Gray]
Wild candytuft. Figure 54. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 6300–6350,
6800–6850, 7255 ft (1920–1935, 2073–2088, 2211 m). Adaxial surface of petals white, abaxial surface purple.
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Pennellia micrantha (A. Gray) Nieuwl. [Thelypodium micranthum (A. Gray) S. Watson]
Mountain mock thelypody. Uncommon, scattered biennial found in scrub grassland, oak woodland, oak-pine woodland, and
pine forest; 4400, 5000–7255 ft (1341, 1524–2211 m). Flowers white. Plants are usually found singly.

Physaria gordonii (A. Gray) O’Kane & Al-Shehbaz [Lesquerella gordoni (A. Gray) S. Watson]
Gordon bladderpod. Figure 55. Rare (3), local ephemeral found in desert scrub; 3200 ft (975 m). Flowers yellow.

*Sisymbrium irio L.
London rocket. Very common, widespread non-native ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3100–5700 ft (945–1737 m). Flowers yellow.

Streptanthus carinatus C. Wright ex A. Gray subsp. arizonicus (S. Watson) Kruckeb., Rodman & Worth. [S. arizonica S. Watson]
Silverbells, twist flower, lyreleaf jewelflower, Arizona jewelflower. Figure 56. Common, scattered ephemeral found in desert
scrub, riparian scrub, and scrub grassland; 3100–4520 ft (945–1378 m). Petals white with purple midvein.
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Figures 55-66. Row 1: Physaria gordonii, Streptanthus carinatus; Carnegiea gigantea; Row 2: Cylindropuntia bigelovii, Cylindropuntia fulgida var. fulgida,
Cylindropuntia versicolor; Row 3: Cylindropuntia versicolor, Echinocereus cocineus; Ferocactus wislizeni; Row 4: Ferocactus wislizenii X Ferocactus cylindraceus; Mammillaria grahamii, Mammillaria viridiflora.
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Thysanocarpus curvipes Hook. [T. curvipes var. elegans (Fisch. & C.A. Mey.) B.L. Rob.; T. amplectens Greene]
Lacepod, sand fringepod. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland and oak-pine woodland; 3100–6000 ft (945–1829 m). Flowers white.

Tomostima cuneifolia (Nutt. ex Torr. & A. Gray) Al-Shehbaz, M. Koch & Jordon–Thaden [Draba cuneifolia Nutt. ex Torr. & A.
Gray]
Whitlow grass, wedgeleaf draba. Rare (26), local ephemeral found in desert scrub, oak woodland, and oak-pine woodland; 3200,
5200, 5850 ft (975, 1585, 1783 m). Flowers white. A single plant at 5200 ft was observed in 1993; 11 plants were observed at 5850 ft
in 2015.

CACTACEAE – Cactus Family
See Hernandez-Hernandez et al. (2014) for a discussion of factors underlying the diversification of the Cactaceae.
Carnegiea gigantea (Engelm.) Britton & Rose [Cereus gigantea Engelm.]
Saguaro. Figure 57. Very common, widespread tree-like stem succulent found in desert scrub, riparian scrub, scrub grassland,
and oak woodland; 3100–5350 ft (945–1631 m). Flowers white.
Drezner (2014) found that saguaros may live over 200 years but there is considerable variability in longevity and reproductive
period. Radiocarbon dating of spines may provide more precise estimates, as indicated by the work with Pachycereus pringlei (cardon) by Delgado-Fernandez et al. (2016). Given the close phylogenetic relationship between Carnegiea and Pachycereus described
by Arias et al. (2003), Arias & Terrazas (2009), and Hernandez-Hernandez et al. (2011), I would not be surprised if Carnegiea is
eventually placed in Pachycereus. The difficulty in inferring relationships among North American columnar cacti is discussed in
Copetti et al. (2017).
In the driest years the number of flowers per plant increases dramatically, and flowers appear several feet down from the tips of
the main stem and arms. This phenomenon was particularly dramatic in 2002 when even a crestate arm was covered with flowers
(the only time flowers were seen on the arm). Since 1985, six saguaros in the vicinity of the trailhead have consistently flowered a
second time in October (17 years) or November (19 years). In November 1995, a plant at 3550 ft (1082 m) had a single flower, but
I have not seen it flowering in fall since. In 2008, eight individuals in a limited area of secondary flood plain about 0.8 miles (1.3
km) into the canyon began flowering in fall, but not every year. In 2017, nine additional plants scattered between the two populations flowered in October for the first time to my knowledge. Since 2010, the fall blooming flowers have produced a few fruits, all
smaller than normal, but I have observed only two fruits that produced a small number of seeds (in 2012 and 2017). Most fall off
the plant while still green. One plant at the trailhead has had at least one flower every month of the year.
Two plants at 4800 ft (1463 m), the highest plants near the trail, died in 2002. The two highest individuals known are on the
northeast side of the canyon. The highest appears to be about 10 ft (3 m) tall; it was first observed flowering in 2017. The second
highest individual, about 50 ft (15.2 m) lower, is about 15 ft (4.6 m) tall and bloomed for the first time in 2008.
One plant at the trailhead died during freezing temperatures in 2011, evidenced by the whole plant turning pale orange. On the
same day the top 10 ft (3 m) of another, nearby plant froze. I am aware of only one plant in the study area that was struck by light-
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ning (during the monsoon), evidenced by the arms connected to pieces of ribs dropping straight down and near complete decay,
except the ribs, in two weeks; in addition several shrubs and subshrubs in the immediate area were killed (see Steenberg 1972).
Arm droop and arm drop (often leaving a stub where it connects the main stem) appears to result primarily from drought stress
and nearly always occurs in late spring or early summer. This phenomenon appears to have no relationship to winter temperatures
as some have suggested.

Cylindropuntia bigelovii (Engelm.) F.M. Knuth var. bigelovii [Opuntia bigelovii Engelm.]
Teddy bear cholla. Figure 58. Uncommon, local shrub-sized stem succulent found in desert scrub and riparian scrub; 3280–3520
ft (1000–1073 m). Flowers light green. No fruits were seen in years when plants were not observed flowering.

Cylindropuntia fulgida (Engelm.) F.M. Knuth var. fulgida [Opuntia fulgida Engelm. var. fulgida]
Chainfruit or jumping cholla. Figure 59. Rare (5), local shrub-sized stem succulent found in riparian scrub; 3480–3500 ft
(1061–1067 m). Flowers dark pink. Four plants died after being knocked over or cut down by hikers.

Cylindropuntia fulgida (Engelm.) F.M. Knuth var. mammillata (Schott ex Engelm.) Backeb. [Opuntia fulgida Engelm. var. mamillata (Schott ex Engelm.) J.M. Coult.]
Chainfruit or jumping cholla. Rare (1), local shrub-sized stem succulent found in desert scrub, 3300 ft (1006 m). Flowers dark
pink.
Populations of this variety I have observed in the Santa Catalina Mountains, like this plant, are usually of fairly uniform height, 4
to 4.5 ft (1.2 to 1.4 m) high. The plant died in 2006 but was obviously under stress, evidenced by significant drop of joints, beginning in 2002. The spelling of the variety name varies with the author (the basionym is Opuntia mamillata Schott ex Engelm.).
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Cylindropuntia versicolor (Engelm. ex. J.M. Coult.) F.M. Knuth [Opuntia versicolor Engelm. ex Coult.]
Staghorn cholla. Figures 60–61. Very common, widespread shrub-sized stem succulent found in desert scrub, riparian scrub,
scrub grassland, oak woodland, and oak-pine woodland; 3100–5800 ft (945–1768 m). Flower color varies by plant, ranging from
dark red to copper, yellow to yellow-green. Occasionally fruits will form short chains.
Based on the size of particular plants at the beginning of the study and now, I would expect plants could live well over 50 years.
Plants in oak-pine woodland were seen flowering only in 1994, 2001, and 2003; all but one of these plants were killed during the
hard freeze in 2011. In 2017 I saw several stems sprouting from the exposed root, about 14 in (35.6 cm) from the main stem, of a
plant that had fallen over because of erosion. A Bombycilla cedorum (Cedar Waxwing) and a Odocoileus virginianus couesi (whitetailed deer) are the only vertebrates I have observed eating the fruits.

Echinocereus coccineus Engelm. [Echinocereus triglochidiatus Engelm. var. melanacanthus (Engelm.) L.D. Benson
Claret-cup hedgehog cactus. Figure 62. Common, scattered mound-forming stem succulent found in riparian scrub, oak woodland, oak-pine woodland, and pine forest; 4000, 4950–7255 ft (1219, 1509–2211 m). Flowers red.
The largest clumps seen in the area had up to 50 stems and were 32 in (81.3 cm) or more in diameter. With only one exception,
a plant with 33 stems, all known large clumps with more than 25 stems have died since 2002. Mortality is generally seen in early
spring; this may be due to the absence in recent years of snow cover which may protect plants from desiccating winds. Fruits have a
tart, white flesh and are usually eaten, presumably by birds or insects, before they fall off the plants. See Baker (2006) for a discussion of, and key to, section Triglochidiatus in Arizona.

Echinocereus fasciculatus (Engelm. ex S. Watson) L. D. Benson
Pinkflower hedgehog cactus. Rare (5), local stem succulent found in desert scrub; 3100, 3200 ft (945, 975 m). Flowers pink. Although this species usually has multiple stems in the Tucson Mountains, in the study area only single stemed individuals have been
seen. The last known plant died in 2006.
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Ferocactus wislizeni (Engelm.) Britton & Rose
Compass barrel cactus. Figure 63. Common, scattered large stem succulent found in desert scrub, scrub grassland, oak woodland, and oak-pine woodland; 3100–6000 ft (945–1829 m). Flowers yellow to orange, sometimes red, usually 2–3 in (5.1–7.6 cm)
in diameter. Nearly all barrel cactus mortality during the study period has been of this taxon; in desert scrub, its abundance has
shifted from common to uncommon since 2002.

Ferocactus wislizeni (Engelm.) Britton & Rose x Ferocactus cylindraceus (Engelm.) Orcutt
Hybrid barrel cactus. Figure 64. Common, scattered large stem succulent found in desert scrub and scrub grassland; 3100–3400,
4200, 4600 ft (945–1036, 1280, 1402 m). Flowers orange to red, sometimes strongly bi-colored (orange or red abaxially, yellow
adaxially). Flower size ranges from 1.5 to 3 in (3.8 to 7.6 cm) in diameter.
This taxon has been recognized since 1989 but it was not differentiated from F. wislizeni with regards to flowering until 1999. The
individual at 4200 ft in scrub grassland was first seen flowering in 2007 and the individual at 4600 ft, in 2017. These plants are characterized by 2 to 2.5 mm wide, non-recurved spines and flowers that are often smaller than typical F. wislizeni. Plants are usually
cylindrical in form (not thicker at the middle) and more erect than F. wislizeni. Since 2002, this taxon has shifted from uncommon
to common in desert scrub. This hybrid is common in the Tucson Mountains where both F. cylindraceus and F. wislizeni are found
(Rondeau et al. 1996).
Zimmerman & Parfitt (2003), in discussing F. wislizeni, question the validity of this taxon, stating “Introgressive hybridization
with Ferocactus cylindraceous is thus far not documented but is often invoked as an explanation for difficulty in identifying individual specimens in or near the wider region of sympatry. The putative hybrids mostly vanish with sufficient expertise in identifying the ‘parental’ species.” I would recommend the authors visit an area such as the Tucson Mountains where the full range of
intergradation can be seen between Safford and Wasson Peaks. If only experts of the caliber of Zimmerman & Parfitt can separate
two species using the key provided, the key would seem inadequate. They certainly provided no evidence that hybrids between the
two species cannot exist, and the molecular work they cite in the genus description, Butterworth et al. (2002), showed F. cylindraceus and F. wislizeni as sister species that had diverged relatively recently. More recent and more complete phylogenetic analysis
of Ferocactus can be found in Vasquez-Sanchez et al. (2013) and Hernandez-Hernandez et al. (2011). Further molecular work or
greenhouse experiments is necessary to determine whether F. cylindraceus and F. wislizeni can and do hybridize.
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Mammillaria grahamii Engelm. [M. microcarpa Engelm.]
Fishhook pincushion, Graham nipple cactus. Figure 65. Common, scattered small stem succulent found in desert scrub, riparian
scrub, scrub grassland, oak woodland and oak-pine woodland; 3100–5700 ft (945–1737 m). Flowers light to dark pink, the tepals
usually edged with white. Fruits sometimes persist through the winter.

Mammillaria viridiflora (Britton & Rose) Boed. [M. orestera L.D. Benson; M. barbata Engelm.]
Mountain fishhook pincushion, greenflower nipple cactus. Figure 66. Uncommon, scattered small stem succulent found in oakpine woodland and pine forest; 5700–6440, 7000–7150 ft (1737–1963, 2134–2179 m). Flowers pink.
Plants of various sizes have been seen every year, so it appears individuals do not flower regularly. It is much more short-lived
than M. grahamii and has only rarely been seen with fruit. All known individuals have been single-stemmed unlike most plants of
this species I have seen in the Tucson Mountains. On several occasions the fleshy portion of plants has been entirely consumed,
presumably from the root upward, leaving an intact “cage” of spines.

Opuntia chlorotica Engelm. & J.M. Bigelow
Pancake pricklypear. Uncommon, scattered erect shrub-sized stem succulent, found in scrub grassland, oak woodland, and
oak-pine woodland; 4450–6550 ft (1356–1996 m). Plants may exceed 6 ft (1.8 m) in height with a distinct trunk of 2 ft (0.6 m) or
more. Pads are nearly circular, usually less than 8 in (20.3 cm) in diameter, spineless or with very few short spines, primarily on the
margins. Flowers yellow, about 2–2.5 in (5.1–6.4 cm) across. Fruits are red when ripe with sour endocarp and sweet mesocarp.
Given the size of some plants and slow growth, plants likely live more than 50 years. This species declined dramatically in 2006
due to herbivory by Thomomys bottae catalinae (Botta’s pocket gopher) as described in the drought section above. In addition,
nearly all plants within the 2015 burn area, several up to 7 ft (2.1 m) high, were killed. There is little evidence of hybridization with
other Opuntia species, although a few scattered plants between 5500–6300 ft (1676–1920 m) have characteristics of O. engelmannii.
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Opuntia engelmannii Salm-Dyck ex. Engelm. var. engelmannii [O. phaeacantha Engelm. var. discata (Griffiths) L.D. Benson &
Walk.]
Engelmann pricklypear, cactus apple. Figure 67. Very common, widespread shrub-sized stem succulent found in all vegetative
associations; 3100–7255 ft (945–2211 m). Plants may reach 6 ft (1.8 m) in height with a spread of up to 5 ft (1.5 m), with short
trunks as much as 10 in (25.4 cm) in diameter. Pad shape, size, and spination are variable. Flowers yellow, often 3 in (7.6 cm) in
diameter.
The nearly oblate fruits are red when ripe, with juicy, sweet, red endocarp; they are eaten by many bird and mammal species.
On two occasions, I watched Nasua nasua molaris (white-nosed coati) troops rake fruits off plants with their claws, then roll them
around on the ground with both front feet to remove the glochids. Small pads sometimes grow from the tops or sides of unripe
fruits; these pads usually fall from the plant by spring and sometimes take root. Once an immature fruit bore a flower the following
year which produced another fruit.
Several large plants present at the beginning of the study are still alive, suggesting a lifespan under optimal conditions of over 50
years. The population in the canyon below 4500 ft (1372 m) has declined significantly since 2002, however, likely due to continuing drought. Unlike other pricklypears in the canyon, pads are regularly eaten by Neotoma albigula (western whitethroat woodrat)
and Tayassu tajacu sonoriensis (javelina). During dry periods, Sylvilagus audubonii minor (desert cottontail), Sylvilagus floridanus
holzneri (eastern cottontail), Odocoileus virginianus couesi (whitetailed deer), and Thomomys bottae catalinae (Botta’s pocket gopher) add the pads to their diets.
Many plants above 6850 ft (2088 m) are likely O. engelmannii x O. phaeacantha hybrids. These individuals typically have large
pads up to 12 in long and 10 in wide (30.5 by 25.4 cm), a sprawling habit, without a trunk, and rarely exceed 40 in (101.6 cm) in
height. Spination ranges from phaeacantha-like to engelmannii-like. Flowers, however, are typical of O. engelmannii. Fruits often
remain green and fall off after a series of hard freezes; if they turn red on the outside, the mesocarp and endocarp remains greenish-yellow and very sour. A plant on top of Mt. Kimball about 10 ft (3 m) in diameter and 3 ft (0.9 m) high was preliminarily
identified as “a shade variant of O. engelmannii” by D.J. Pinkava in 2001, but it had completely yellow flowers when I finally saw
it in bloom. This plant was mostly killed by a hard freeze in 2011, but new pads, about half the size of those of the original plant,
appeared the following spring, arising from old, prostrate pads. It is the only plant that has flowered in October (2008, 2015, and
2016). Because of the wide variation in characteristics of these likely hybrids and the completely yellow flowers, I have not attempted to record their flowering separately from O. engelmannii.
There appears to be little agreement as to what such hybrids should be called. Wiens et al. (2015) used Opuntia x wootonii for O.
engelmannii and O. phaeacantha hybrids. Green (2011) described Opuntia wootonii but stated it is not O. engelmannii x O. phaeacantha. Allred & Ivey (2012) indicated “The name Opuntia wootoni Griffiths has been applied to hybrids of O. phaeacantha and O.
engelmannii with eliptic pads, spines nearly black at the base and whitish at the tips, and intermediate in size and other features.”
I certainly concur with Felger, et al. (2014b) and Pinkava (2003b) that genetic analysis of populations of the phaeacantha-engelmannii (I would add -laevis) complex is needed. I would not be surprised if the complex includes more than three distinct species.
Morphological analysis is difficult at best given the variable characteristics within each species and hybridization or introgression
within the complex. Felger et al. (2014b) quipped “The problem may be likened to that of the dog, where there are a myriad of
forms but all belong to the same species.” Given what is known of speciation, and the role of hybridization and introgression in that
process, however, I think it is far likelier the problem is more akin to the generic canid, a collective term applied to multiple species
(see Riesberg & Willis 2007; Rundle & Nosil 2005; Nosil 2008; Abbott et al. 2013; and Harrison & Larson 2014). The phylogeny of
Opuntia s.s. described by Majure et al. (2012) clearly demonstrated the complexity of genus genetics. They recognized the potential
for cryptic species and concluded: “Reticulate evolution and polyploidiztion have played a major evolutionary role in the clade by
producing novel phenotypes and increasing species richness.”

Opuntia engelmannii Salm-Dyck ex. Engelm. x Opuntia laevis J.M. Coult.
Few-spined hybrid pricklypear. Uncommon, scattered shrub-sized stem succulent up to 8 ft (2.4 m) high, found in desert scrub,
riparian scrub, and scrub grassland; 3400–4550, 4880 ft (1036–1387, 1487 m). Flowers yellow, somewhat smaller than flowers of
O. engelmannii. Fruits are somewhat larger than fruits of O. engelmannii, but similar in shape, with exocarp pale green, tinged with
light to dark pink when ripe and mesocarp and endocarp white and quite sweet. Plants are usually shrub-like but may develop a
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distinct trunk 12 in (30.5 cm) or more high; lateral, sometimes horizontal, branches may be as long as, or longer than, the plant is
tall. One plant near the spring has a 7 in (17.8 cm) diameter trunk that rises 34 in (86.4 cm) from the ground to the lowest branch.
The length of trunks appears to be determinant, but they usually thicken with age. The color of pads in full sun ranges from yellow-green to dark green, and spination is highly variable; sometimes spines on new pads are lost as the pad matures. The length of
flowering is shorter than that of O. engelmannii or O. phaeacantha and the onset of flowering is somewhat later. As with O. laevis
and O. phaeacantha, I have seen little evidence of herbivory on these plants even in very dry periods. On two occasions, Tayassu
tajacu sonoriensis (javelina) have devoured pads of O. engelmannii while leaving an adjacent hybrid untouched.
The abrupt appearance of this taxon in the canyon may be related to a relatively wet period in the early 1980s, but its greatest
increase in distribution has occurred during the on-going drought, particularly since 2002, a time when considerable mortality
has occurred in O. engelmannii. It is so distinctive that even young plants would not be confused with other pricklypears in the
area. In 1988, I saw the first likely hybrid, a small plant of two pads with a short trunk, next to the main channel in the bottom of
the canyon in full sunlight. Pads were spineless and asymmetrical, light green in color, and up to twice longer than wide. The plant
flowered in 1993 and produced fruits. I realized the fruits were ripe only when I noticed birds eating them on the plant. Benson
(1981) suggested that the cliffside habitat of O. laevis may be attributed to herbivory by livestock, and I assumed that these plants
in the canyon bottom were a form of that species, more robust due to deeper soils, increased moisture, and more nutrients. Felger
et al. (2017) prompted me to take a closer look and reconsider my assessment. I certainly agree that these plants are similar to O.
engelmannii in many ways, but I believe O. laevis is a valid species. My “aha moment” came not when I decided Felger et al. were
incorrect in lumping laevis with engelmannii, but when I concluded that I was wrong in lumping the hybrid with O. laevis. I was
particularly swayed by the highly consistent characteristics of the cliff-side O. laevis in the canyon and by the high morphological
variability I see in the hybrid. Benson (1981) noted that the reason he lumped several segregate species under O. phaeacantha was
because of the high variability and on-going hybridization of these species. The fact that species readily hybridize, however, does
not negate the fact that they may be genetically distinct entities (Harrison & Larson 2014; Abbott et al. 2013; Hotchkirch 2013).
The hybrids grow much more rapidly than either O. engelmannii or O. laevis, are larger in size, and pad shape is highly variable.
In twelve years, the original plant grew to over 7 ft (2.1 m) high and 8 ft (2.4 m) in diameter. In little more than a decade, these
hybrids exceed the size of nearby O. engelmannii, many of which are much older. All plants in the canyon bottom are in sandy soil
in or near the main channel. Plants on slopes above the canyon bottom frequently have short trunks up to 12 in (30.5 cm) and
usually do not exceed 5 ft (1.5 m) in height. One plant, however, is about 6 ft (1.8 m) high and 12 ft (3.7 m) wide. Pads range from
strongly asymmetrical to symmetrical and are sometimes nearly as wide as long. They frequently have a few spines, usually not
more than 2 cm long, and typically one white to light yellow spine per areole; frequently these spines are lost as the pads mature.
One plant in the canyon bottom has a mishmash of pads with no spines, pads with spines only on the top edge, and pads with short
reflexed spines over the entire surface. Spination on this plant clearly is not related to age. A plant at 4350 ft (1326 m) has a mixture
of spineless pads and pads with short reflexed spines; fruits of this plant are red in color with red mesocarp and endocarp, unlike
fruits of other hybrids.
This hybrid is less tolerant of cold temperatures than other pricklypears in the canyon. During the hard freeze of February 2011,
with lows of <18°F (<-7.8°C) for two days, pads on the upper one third of plants in the canyon bottom dropped off or drooped;
most plants on the slopes above also lost pads. The first plant I observed in the canyon was killed during this freeze. I saw no damage to the other Opuntia species in the canyon, but during that period many plants in Tucson that I believe to be O. ficus-indica (L.)
Mill. experienced similar freeze damage. All pricklypears in the canyon above 5000 ft (1524 m), of course, regularly survive many
days of below freezing temperatures in winter.

Opuntia laevis J.M. Coult. [Opuntia phaeacantha Engelm. var. laevis (J.M. Coult.) L.D. Benson]
Spineless or tulip pricklypear. Rare (20), scattered shrub-sized stem succulent up to 4 ft (1.2 m) high, found in riparian scrub;
3600–4400 ft (1097–1341 m). Flowers yellow (I have only seen them from below), usually not more than 2.5 in (6.4 cm) in diameter. Likely because of the cliff-side habitat with little or no soil, flowers seem to be much less profuse at peak bloom than other
pricklypears in the area, and I have not seen more than four open flowers on a plant at any one time.
Plants in the canyon are very consistent morphologically. Individuals usually have ascending, lateral and descending stems,
sometimes in an almost chaotic arrangement. Here, the spineless pads, about three times longer than wide, are medium to dark
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green, relatively thin (seldom more than about 1.6 cm thick), and asymmetrical. Pads on descending stems grow in a straight line
and do not turn upward even at the end. The fruits are red when ripe, nearly cylindrical, with a distinctly narrowed base about half
as long as the fleshy portion of the fruit. The Opuntiad web site (https://www.opuntiads.com/opuntia-laevis/) includes photographs
of typical plants and fruits of this species. Photographs of plants in Ash Canyon, Huachuca Mountain are most like those in the
study area. I have been unable to access fruits to determine the color and taste of the flesh. I have seen very little herbivory on
plants although they are readily accessible to rodents.
All known plants were observed growing on cliffs up to 30 ft (9.1 m) above the canyon bottom and are not visible from the trail.
Only one plant, on a narrow cliff ledge once shaded by a Populus fremontii (Fremont cottonwood), has been observed regularly because it is about 40 ft (12.2 m) from the trail. During infrequent surveys 1.5 miles (2.4 km) above this point from 1988-1991, I saw
nineteen additional plants, all on narrow cliff ledges. The mile two records and six of the mile one records shown below are from
only nine surveys. When the hybrids described above began flowering in 1993, I did not distinguish between them and O. laevis.
Based on field notes, the mile two records of O. laevis indicated below are complete (no surveys have been made in the canyon
bottom in spring since 1991), but mile one records after 1992 are unknown except for two records in 2017.
Based on consistent characteristics of the plants in the canyon, I believe this is a good species. Coulter (1896) first proposed the
name O. laevis, and described it (in part) as having “Joints light-green, elongate-obovate, 30 cm. long and 10 cm. wide, gradually
narrowed below, obtusely pointed above . . . flowers yellow, tinged with red, about 6 cm. broad . . . fruit somewhat pyriform, 5-6
cm. long, deeply umbilicate, bearing about 40 pulvii . . . .” In the Kearney & Peebles (1961) key, O. laevis is described as “Joints
oblanceolate, asymmetric, spineless or nearly so; fruits with a long stipelike base.” To distinguish the varieties of O. phaeacantha
(Mohave pricklypear), Benson (1981) indicated the pads of var. laevis are “narrowly obovate” and “6 to 10 inches long, 4½ to 6
inches broad” while the fruits are “Cylindroidal, the base narrowed, 2¾ to 3¼ inches long.” These descriptions are consistent with
the characteristics of O. laevis in the canyon but not with the characteristics of either O. engelmannii or O. phaeacantha.
Pinkava (2003a, b) included this taxon as a variety of O. phaeacantha in the Flora of North America treatment. In the study area,
the populations of O. phaeacantha and O. laevis do not overlap while those of O. laevis and O. engelmannii do. Unlike O. phaeacantha, typical O. laevis in the study area has oblanceolate, asymmetric pads and an erect, shrubby habit. Compared with O. engelmannii, O. laevis in the canyon differs in pad, flower, and fruit characteristics (elongated pads, consistently smaller flowers, and nearly
cylindrical fruit with a pedicel).

Opuntia macrorhiza Engelm.
Plains or twistspine pricklypear. Uncommon, scattered sprawling stem succulent, found in pine forest, 6900–7255 ft (2103–2211
m). Flowers yellow, about 2.5 in (6.4 cm) across, with red center. Determined by D.J. Pinkava.
Plants are normally less than 8 inches (20.3 cm) high. The dark green, nearly circular pads, usually 3–3.5 in (7.6–8.9 cm) across,
develop horizontal wrinkles in winter and dry periods. Buds are seen far more often than open flowers. Fruits are obovoid with a
stipitate base with little flesh, sometimes turning yellow with red highlights but often remaining green and on the plant until after
hard freezes.
Records attributed to this species include only flowers on typical plants as described above. Since 2010, typical O. macrorhiza
plants have become rare while likely hybrids with O. phaeacantha (see below) have increased. I first saw likely herbivory in 2018,
evidenced by extensive tunneling by Thomomys bottae catalinae (Botta’s pocket gopher) under a plant that subsequently died.
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Opuntia phaeacantha Engelm. [O. phaeacantha var. major Engelm.]
Mohave pricklypear. Uncommon, scattered, sprawling, subshrub-like stem succulent rarely over 3 ft (0.9 m) high, found in
desert scrub, riparian scrub, oak woodland, oak-pine woodland, and pine forest; 3100–3480, 5200, 5850, 6200–7255 ft (945–1061,
1585, 1783, 1890–2211 m). Flowers yellow, up to 3 in (7.6 cm) across, with red center. Pads are light green, obovate, usually not
more than 9 in (22.9 cm) long by 7 in (17.8 cm) wide. Fruits are obovate to oblate, turning red, with greenish-yellow, sour mesocarp and endocarp.
Although I have observed very limited herbivory on plants since 2015, this is rare even during very dry periods. The low and
high elevation populations are not noticeably different morphologically, although, as expected, the higher elevation plants bloom
later, and the fruits rarely turn completely red on the outside. This species has spread both upward and downward in the canyon
since 2002. Above 6800 ft (2073 m) some plants, usually not more than 12 in (30.5 cm) high, have smaller pads 4–5 in (10.2–12.7
cm) across and elongated to nearly cylindrical fruit. These plants are likely hybrids with O. macrorhiza (see Baker, et al. 2009; Benson 1981), but I am not yet tracking flowering separately because of the highly variable characteristics.

CALLITRICHACEAE – Water Starwort Family, see PLANTAGINACEAE
CAMPANULACEAE – Bellflower Family
Triodanis holzingeri McVaugh
Venus looking-glass. Rare (11), local ephemeral found in riparian scrub and oak woodland; 4200, 5000 ft (1280, 1524 m). Flowers blue or purple. Inspection of many Triodanus plants since 1991 has produced no other records.

Triodanis perfoliata (L.) Nieuwl. subsp. biflora (Ruiz & Pav.) Lammers
Clasping Venus looking-glass. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3400–3500, 3920–6200 ft (1036–1067, 1195–1890 m). Flowers blue or purple, rarely violet; lower flowers are
cleistogamous. Goodwillie & Stewart (2013) described the differences between the two subspecies and hybridization between
them.
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CANNABACEAE – Hemp Family
*Cannabis sativa L.
Marijuana. Rare (1), local ephemeral found in pine forest; 7255 ft (2211 m). Male flowers pale yellow, female flowers green,
inconspicuous. A male plant was collected beside the trail at an area used for camping.

Celtis pallida Torr. subsp. pallida [C. spinosa Spreng. var. pallida (Torr.) M. C. Johnst.; C. pallida Torr.; Celtis ehrenbergiana (Klotzsch) Liebm.]
Desert or spiny hackberry. Very common, widespread shrub found in desert scrub, riparian scrub, and scrub grassland; 3100–
3800 ft (945–1158 m). Male flowers yellowish-green, female flowers green, inconspicuous.
Flowers are open for a short period of time, and on several occasions I have seen fruits but not the flowers that produced them.
This may account for the gaps in observations. The fruits taste like cantaloupe and are said to be eaten by birds. I have seen consumption only twice, by a Cardinalis sinuatus (pyrrhuloxia) in 2010 and Pheucticus melanocephalus (black-headed grosbeak) in
2017. In 2012, I observed Zenaida macrooura (mourning doves) eating fruits on the ground, and in 2015 I watched two Spermophilus variegates grammurus (rock squirrels) up in the shrubs eating fruit. I enjoy the mature fruits whenever available.

Celtis reticulata Torr. var. reticulata [C. laevigata Willd. var. reticulata (Torr.) L.D. Benson]
Netleaf hackberry. Rare (9), scattered tree found in riparian scrub, 3400, 3540, 3600, 4000 ft (1036, 1079, 1097, 1219 m). Male
flowers yellowish-green, female flowers green, inconspicuous.
All known plants found in the canyon bottom. Because of the small flowers, the height of the trees, and a short flowering period,
this species is not often observed flowering. Three small trees growing near the spring and nearly covered by Vitis arizonica (canyon grape) were not seen until 2009. The three largest trees, including the one at 3400 ft, died in 2002.

CARYOPHYLLACEAE – Pink Family
Arenaria lanuginosa (Michx.) Rohrb. subsp. saxosa (A. Gray) Maguire [A. saxosa A. Gray var. mearnsii (Wooton & Standl.)
Kearney & Peebles]
Spreading sandwort. Rare (6), local herbaceous perennial found in pine forest; 6360, 7200 ft (1938, 2195 m). Flowers white.
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Plants are relatively short-lived (about five years) and have been found in only two locations. Repeated searches in the immediate
vicinity have produced no other plants.

Cerastium texanum Britton
Mouse-ear chickweed. Figure 68. Uncommon, scattered ephemeral found in oak-pine woodland; 5050–6850 ft (1539–2088 m).
Flowers white.
Plants are usually found in disjunctive patches, in fairly large numbers, and rarely found singly. The height of plants and flower
size varies little from year to year.

Drymaria glandulosa Bartl. var. glandulosa [D. fendleri S. Watson]
Fendler drymary. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 6350–6700, 7000 ft (1935–
2042, 2134 m). Flowers white. Although frequently found in the same general area as D. molluginea, the species have not been seen
intermixed.

Drymaria molluginea (Ser.) Didr. [D. sperguloides A. Gray]
Slimleaf drymary. Common, scattered ephemeral found in scrub grassland, oak-pine woodland, and pine forest; 4480, 5500,
6300, 6800–7250 ft (1366, 1676, 1920, 2073–2210 m). Flowers white.
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*Herniaria hirsuta L. var. cinerea (DC.) Loret & Barrandon [H. cinerea DC.]
Hairy burstwort or rupturewort. Rare (3), local non-native ephemeral found in desert scrub; 3180 ft (969 m). Flowers yellow-green, minute. The plants were about 3 ft (0.9 m) west and 12 in (30.5 cm) above the trail.

Loeflingia squarrosa Nutt.
Spreading pygmyleaf. Uncommon, scattered ephemeral found in desert scrub; 3100–3300 ft (945–1006 m). Flowers cleistogamous and can be seen with a hand lens only by spreading sepals. The flowering begins soon after plants appear and the period is
very short. Plants are usually found on otherwise bare patches of ground.

Silene antirrhina L.
Sleepy catchfly. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3200–6840 ft (975–2085 m). Flowers pink. The height of plants, as well as flower color and size, vary little.

Stellaria nitens Nutt.
Starwort, shiny chickweed. Uncommon, local ephemeral found in scrub grassland and oak-pine woodland; 4400, 5400 ft (1341,
1646 m). Flowers white, minute with prominent, pointed sepals. Only three plants were seen in oak-pine woodland.

CHENOPODIACEAE – Goosefoot Family, see AMARANTHACEAE
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Figures 67-78. Row 1: Opuntia engelmannii var. engelmannii, Cerastium texanum, Cuscuta indecora; Row 2: Evolvulus alsinoides, Ipomoea costellata,
Jacquemontia pringlei; Row 3: Graptopetalum rusbyi, Sedum cockerellii, Crossosoma bigelovii; Row 4: Arctostaphylos pungens, Cnidoscolus angustidens,
Euphorbia palmeri.
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COMANDRACEAE – Comandra Family
See Nickrent et al. (2010) for the reclassification of the Santalales Order.
Comandra umbellata (L.) Nutt. subsp. pallida (A. DC.) Piehl [C. pallida A. DC.]
Pale false toadflax. Figure 131. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest;
6200–7250 ft (1890–2210 m). Flowers cream-white.
This species is a hemiparasite on oak roots. One population has persisted in the same location since the onset of the study but
becomes increasingly smaller year by year.

CONVOLVULACEAE – Morning-Glory Family
Cuscuta indecora Choisy var. indecora
Pretty or bigseed alfalfa dodder. Figure 69. Uncommon, scattered ephemeral parasitic vine found in riparian scrub; 3200–3400 ft
(975–1036 m). Flowers white.
Coursetia glandulosa (rosary babybonnets) is the usual host in the canyon. In 2014, one plant flowered continuously from July 7
through December 22. Costea et al. (2012) reported that this species has a wide range of woody and herbaceous hosts. See Costea
et al. (2006) for the taxonomy of the Cuscuta indecora complex.

Evolvulus alsinoides (L.) L. var. angustifolius Torr. [E. alsinoides var. acapulcensis Ooststr.]
Blue eyes, slender dwarf morning-glory. Figure 70. Uncommon, scattered herbaceous perennial found in desert scrub, riparian
scrub, and scrub grassland; 3200–4200 ft (975–1280 m). Flowers blue, rarely pale purple or white. In 2014–2016, I observed a few
flowers open at night for the first time.

Ipomoea costellata Torr.
Crestrib morning-glory. Figure 71. Uncommon, scattered ephemeral vine found in scrub grassland, oak woodland, and oak-pine
woodland; 3750–5320, 5550 ft (1143–1622, 1692 m). Flowers pale purple.
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Ipomoea cristulata Hallier f.
Scarlet creeper, Trans-Pecos morning-glory. Very common, widespread ephemeral vine found in riparian scrub, scrub grassland,
oak woodland, and oak-pine woodland; 3400–6550 ft (1036–1996 m). Flowers red, rarely yellow (seen on single plants in the same
location in 2015 and 2016).
Only one seedling, at 5100 ft (1554 m), was seen in 2009, but it died when 4 in (10.2 cm) high. Unlike other morning-glories,
flowers are often open at night. Hummingbirds regularly visit them throughout the day.

Ipomoea hederacea Jacq. [I. desertorum House, I. nil (L.) Roth]
Ivyleaf morning-glory. Very common, widespread ephemeral vine found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3300–5200, 5960 ft (1006–1585, 1817 m). Flowers blue, rarely pink.
Although considered non-native by some (USDA, NRCS, 2017; Campitelli & Stinchcombe, 2014), I am following Austin (1998)
in considering the species native, at least in this area. SEINet (2017) includes collections by J.J. Thornber in 1883 from Tucson, by
J.W. Toumey in 1891 from Camp Verde, Yavapai County, and by D. Griffiths in 1900 from Rincon Pass, Cochise County.

Ipomoea plummerae A. Gray
Plummer morning-glory. Rare (3), local perennial vine found in oak-pine woodland; 6800 ft (2073 m). Flowers purple. Determined by Dan Austin.
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Ipomoea tenuiloba Torr. var. lemmonii (A. Gray) Yatsk. & C.T. Mason
Lemmon spiderleaf morning-glory. Uncommon, scattered perennial vine found in oak-pine woodland; 6000–6500 ft (1829–
1981 m). The corolla tube is white, and the flared portion is light purple; very infrequently the entire flower is white.
In 2009, only one plant produced a stem. about 2 ft (0.6 m) long, but it did not produce buds or flowers. Flowers of both varieties
open before first light and close by late morning.

Ipomoea tenuiloba Torr. var. tenuiloba
Spiderleaf morning-glory. Uncommon, scattered perennial vine found in oak-pine woodland; 6000–6850 ft (1829–2088 m).
Flowers have a white corolla tube, the flared portion light purple; rarely the entire flower is white. Identification confirmed by Dan
Austin.
Austin (1998) indicated the flower color of this variety is “white or slightly tinged with pink,” but in the study area the color is
as described above. Two completely white flowers were seen in 2000, the plants being about a meter apart. Usually var. tenuiloba is
found in somewhat more mesic, brushy habitats (bottom of drainages and near seeps) while var. lemmonii is found in somewhat
more xeric, open areas.

Ipomoea ternifolia Cav. var. villosa (Choisy) Staples & Govaerts [I. leptotoma Torr.; I. ternifolia Cav. var. leptotoma (Torr.) J.A.
McDonald]
Tripleleaf morning-glory. Rare (3), local ephemeral vine found in riparian scrub; 3440 ft (1048 m). Flowers purple.

Jacquemontia pringlei A. Gray
Pringle clustervine. Figure 72. Uncommon, scattered herbaceous perennial vine found in desert scrub, riparian scrub, and scrub
grassland; 3200–4300 ft (975–1311 m). Flowers white. I have seen open flowers at night only in Oct 2015.
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CRASSULACEAE – Orpine Family
Crassula connata (Ruiz & Pav.) A. Berger [Tillaea connata Ruiz & Pav.; T. erecta Hook. & Arn.]
Sand pigmyweed. Uncommon, scattered diminutive ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3100–4600, 4900 ft (945–1402, 1494 m). Flowers reddish, translucent. Plants turn red as they mature.

Graptopetalum rusbyi (Greene) Rose [Echeveria rusbyi (Greene) A. Nelson & J.F. Macbr.]
San Francisco River leatherpetal. Figure 73. Rare (14), scattered herbaceous perennial found in riparian scrub and oak woodland; 3600–3900, 5000 ft (1097–1189, 1524 m). Flowers red and white.
Usually found in crevices in unstable rock on cliff faces and narrow ledges visible primarily from the canyon bottom, this species
is likely more common and blooms more often than I have observed. The four plants on mile three were destroyed when trail runners re-routed the trail.

Sedum cockerellii Britton [S. wootoni Britton var. griffithsii (Rose) Kearney & Peebles; S. griffithsii Rose]
Cockerell stonecrop, orpine. Figure 74. Rare (12), local herbaceous perennial found in oak-pine woodland and pine forest; 5500,
6200–6300, 7250 ft (1676, 1890–1920, 2210 m). Flowers white.
Plants seem to appear and disappear at random and never in the same location; I have, however, never seen plants with only a
few stems. The same plants are seldom seen flowering more than two years in a row.
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CROSSOSOMATACEAE – Crossosoma Family
Crossosoma bigelovii S. Watson
Ragged rock flower. Figure 75. Common, scattered shrub found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3150–5650 ft (960–1722 m). Flowers white.
In 2016, a flower with only four petals was seen on a plant covered with normal flowers. There was no physical indication that a
petal had somehow been lost.

CUCURBITACEAE – Gourd Family
Cucurbita digitata A. Gray
Fingerleaf gourd. Rare (7), local herbaceous perennial vine found in riparian scrub; 4000, 4600 ft (1219, 1402 m). Flowers yellow.

Echinopepon wrightii (A. Gray) S. Watson
Wild balsam apple. Uncommon, scattered ephemeral vine found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400–3600, 4000, 4900, 5100, 6000 ft (1036–1097, 1219, 1494, 1554, 1829 m). Flowers white.
In 2014–2017 a number of plants beside the trail at 5100 ft covered several Fendlera wrightii (Wright fendlerbush) and Vauquelinia californica subsp. californica (Arizona rosewood). In 2015 inaccessible plants were observed through binoculars about 30 ft
below the trail at about 6000 ft. Given the distance from the trail and the density of the vegetation, I will be fortunate to see these
plants in flower or fruit.

Marah gilensis (Greene) Greene
Wild cucumber, bigroot. Uncommon, scattered herbaceous perennial vine found in riparian scrub; 3450–3600 ft (1052–1097 m).
Flowers white.
If vines are killed by a late hard freeze, plants do not resprout that year; a light frost, however, may result in a few to many dead
leaves and flowers, but the vines will begin producing again on new growth. The record on mile two was of a plant in the bottom of
the canyon about 0.5 mi (0.8 km) up canyon from the spring.
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CUSCUTACEAE – Dodder Family, see CONVOLVULACEAE

ERICACEAE – Heather Family
Arbutus arizonica (A. Gray) Sarg.
Arizona madrone. Rare (3), local tree found in oak-pine woodland; 6400, 6500 ft (1951, 1981 m). Flowers white.
One plant, growing on top of a large rock outcrop, has a shrubby growth form, about half of which has died since 2002. I first
identified this plant while looking at a Vermivora virginiae (Virginia’s warbler) through binoculars. The other individuals are widely
separated, small trees approximately 6 in (15.2 cm) in diameter and 10 ft (3 m) high; both are well off-trail and were seen only
once.

Arctostaphylos pungens Kunth
Mexican or pointleaf manzanita. Figure 76. Common, scattered shrub found in oak-pine woodland and pine forest; 6350–6900,
7255 ft (1935–2103, 2211 m). Flowers white to pink. Primordia that eventually produce new stem, leaves, and flowers are usually
formed several months before flowering.
During the study period, the flowering season has been compressed due to later onset of spring flowering (Rafferty et al. 2016).
Flowering in Aug-Sep usually occurs, but the number of plants with flowers and the number of flowers per plant is quite low. It is
not unusual to see open flowers being visited by insects while there is snow on the ground. Holes about 1.5–2 mm in diameter are
frequently cut into the sides of the flowers by insects to access the pollen of this normally buzz-pollinated species (see Buchmann
& Nabham, 1996). In Sept 2015 for the first time, I observed holes about 1.5 mm in diameter cut into the tops of flowers next to the
stems, apparently the work of florivors (Nicole Rafferty, personal communication, 2015). Harlan (1977) described the life history
of this species, including cloning by layering and longevity (up to 150 years). Eliyahu et al. (2015) discussed the role of thrips in
pollination and reproduction success.
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EUPHORBIACEAE – Spurge Family
Acalypha neomexicana Müll. Arg.
New Mexican copperleaf. Uncommon, scattered ephemeral found in riparian scrub, oak woodland, oak-pine woodland, and
pine forest; 3400–4000, 4700–7200 ft (1036–1219, 1433–2195 m). Bracts red.

Argythamnia serrata (Torr.) Müll. Arg. [Ditaxis serrata (Torr.) A. Heller]
New Mexico silverbush. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, and scrub grassland;
3100–3600, 4550 ft (945–1097, 1387 m). Flowers white and green.
I am following Ramirez-Amezcua & Steinmann (2013) and Felger et al. (2015) in using this name. An interesting discussion of
A. serrata and A. neomexicana can be found in Steinmann & Felger (1997).

Cnidoscolus angustidens Torr.
Mala mujer. Figure 77. Uncommon, scattered herbaceous perennial found in scrub grassland and oak woodland; 4000–5000 ft
(1219–1524 m). Petaloid calyx and flowers white.
The stinging hairs on an otherwise lovely plant may have given rise to the Spanish name, “bad woman.” The grandmother of a
Mexican acquaintance said she knew the plant and told me, “that means una coqueta—pretty, but don’t touch.” Few will deliberately touch the plant twice.

Euphorbia arizonica Engelm. [Chamaesyce arizonica (Engelm.) Arthur]
Arizona spurge. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3200–5300 ft (975–1615 m). Petaloid appendages white to pink, stems and leaf margins often red. Stems usually ascending to nearly erect, but in the canyon bottom they are sometimes prostrate. See Felger et al. (2015) for a discussion of this genus.
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Euphorbia florida Engelm. [Chamaesyce florida (Engelm.) Millsp.]
Florida spurge. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3100–5000 ft (945–1524 m). Stems erect. Petaloid appendages white, sometimes pink.

Euphorbia heterophylla L. [Poinsettia heterophylla (L.) Klotzsch & Garcke]
Painted spurge, Mexican fireplant. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland;
3450–4600 ft (1052–1402 m). Petaloid appendages absent. Stems erect.
Uppermost leaves sometimes orange or red at base, but in the study area coloration is usually quite minimal compared to plants
I have seen in Sonora, Mexico. Leaves of this species, as suggested by the specific name, are quite variable in the Santa Catalina
Mountains but here are nearly always lanceolate.

Euphorbia hyssopifolia L. [Chamaesyce hyssopifolia (L.) Small]
Hyssopleaf spurge. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3200–5000 ft (975–1524 m). Stems erect. Petaloid appendages white.
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Euphorbia melanadenia Torr. [Chamaesyce melanadenia (Torr.) Millsp.]
Rock, redgland, or black spurge. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3200–5300 ft (975–1615 m). Petaloid appendages white or pink. Stems ascending to nearly erect, forming
small mounds. Stems are usually reddish but the overall appearance of the plant is gray-green.

Euphorbia micromera Boiss. [Chamaesyce micromera (Boiss.) Wooton & Standl.]
Sonoran sandmat. Rare (5), local ephemeral found in desert scrub and riparian scrub; 3200, 3480, 3640 ft (975, 1061, 1109 m).
Stems prostrate to somewhat ascending. Petaloid appendages white, minute if present, glands are red dots.

Euphorbia palmeri Engelm. ex S. Watson var. subpubens (Engelm. ex S. Watson) L.C. Wheeler [E. subpubens Engelm. ex S.
Watson]
Palmer or woodland spurge. Figure 78. Rare (4), local herbaceous perennial found in oak-pine woodland; 5800, 6300, 6450 ft
(1768, 1920, 1966 m). Stems erect. Petaloid appendages yellow. Only one plant was seen after 1996.

Euphorbia polycarpa Benth. [Chamaesyce polycarpa (Benth.) Millsp.]
Smallseed sandmat. Uncommon, local herbaceous perennial found in desert scrub; 3120–3200, 3420 ft (951–975, 1042 m).
Stems ascending to erect. Petaloid appendages white, if present; the red glands are oval.
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Euphorbia revoluta Engelm. [Chamaesyce revoluta (Engelm.) Small]
Threadstem spurge. Uncommon, scattered ephemeral found in oak woodland and oak-pine woodland; 5250, 5400–5800 ft
(1600, 1646–1768 m). The erect stems are, indeed, threat-like. Petaloid appendages white.

Jatropha cardiophylla (Torr.) Müll. Arg.
Limberbush. Common, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–4750
ft (945–1448 m). Flowers white. Fruits are rarely seen in the study area.
Plants usually leaf out only with the onset of the monsoon. New plants sometimes arise from what appear to be lateral roots: I
once saw three small plants on a steep slope spaced about 18 in (45.7 cm) apart, growing from a root exposed by erosion. In 2016,
plants lost all their leaves during a rainless October but leafed out again in November following 0.27 in (6.8 mm) of precipitation.

Tragia nepetifolia Cav.
Catnip noseburn. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, oak woodland and oak-pine woodland; 3300–5200, 5700 ft (1006–1585, 1737 m). Staminate flowers purple, above inconspicuous pistilate
flowers. Many find the stinging hairs (trichomes) highly irritating, but I am rarely bothered by them.

FABACEAE – Bean or Legume Family
See Legume Phylogeny Working Group (2013, 2017) for a discussion of the phylogeny of this family and
Tucker (2003) for a very interesting and comprehensive description of legume flowers.
Subfamily Caesalpinioideae
Acaciella angustissima (Mill.) Britton & Rose [Acacia angustissima (Mill.) Kuntze var. hirta (Nutt.) B.L. Rob.]
Fern, whiteball, or prairie acacia. Figure 79. Common, scattered subshrub found in riparian scrub, oak woodland and oak-pine
woodland; 3550, 4450–5000, 5600–5800 ft (1082, 1356–1524, 1707–1768 m). Flowers white.
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Felger & Rutman (2015) described the political nature of, and controversy over, the splitting of Acacia into multiple genera as
well as the lack of agreement on subordinate taxa of this species. Botanists, at times, can be quite contentious.

Calliandra eriophylla Benth.
Fairyduster, huajillo. Figure 80. Very common, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and
oak woodland; 3100–5250 ft (945–1600 m). Flowers pink.
Although some find the aroma of the flowers to be musky and unpleasant, the scent seems sweet to me and carries a considerable distance at night. Flowers are open both day and night, but the majority of flowers seem to be open during the day. After
several years of hearing local ranchers refer to “wah-hee-ah,” I learned that was a corruption of the Spanish name for this species.

Calliandra humilis Benth. var. humilis
Dwarf fairyduster or stickpea. Uncommon, scattered subshrub found in oak woodland and oak-pine woodland; 5200–5900,
7100 ft (1585–1798, 2164 m). Flowers white, primarily nocturnal, but may be open to mid morning in shaded areas.

Mimosa aculeaticarpa Ortega var. biuncifera (Benth.) Barneby [M. biuncifera Benth.]
Catclaw mimosa. Common, scattered shrub found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland;
3100, 4400–4600, 5200–6200 ft (945, 1341–1402, 1585–1890 m). Flowers white.
Fruits have not been seen in years when it is not observed in bloom, suggesting infrequent flowering. I have not seen flowering
on the fairly large plants at 3100 ft, but they are some distance from the trail. Plants in the study area consistently had paired thorns
before the onset of the current drought. Paired thorns are currently nearly absent on the distal 18 in (45.7 cm) of stems; when two
thorns are present, one thorn is less than half the size of the other. I have yet to see any vertebrates in thickets of this species.
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Parkinsonia florida (Benth. ex A. Gray) S. Watson [Cercidium floridum Benth. ex A. Gray]
Blue paloverde. Uncommon, scattered tree found in desert scrub, riparian scrub, and scrub grassland; 3200–4500, 4800 ft
(975–1372, 1463 m). Flowers bright yellow.
Plants in desert scrub are usually shrub-like, while those in the canyon bottom are trees. This species is more long-lived than P.
microphylla, and I am unaware of any mortality since the onset of the study.

Parkinsonia microphylla Torr. [Cercidium microphyllum (Torr.) Rose & I.M. Johnst.]
Foothill paloverde. Very common, widespread tree found in desert scrub, riparian scrub, and scrub grassland; 3100–3800 ft
(945–1158 m). Flowers pale yellow with white upper petal.
Plants seem short-lived and highly succeptible to drought. The most interesting ant species I have encountered, Cephalotes
rohweri (turtle ant), can be found on these trees (see Powell & Dornhaus, 2013).

Prosopis velutina Wooton [P. juliflora (Sw.) DC. var. velutina (Wooton) Sarg.]
Velvet mesquite. Very common, widespread tree (rarely shrub-like) found in desert scrub, riparian scrub, scrub grassland, and
oak woodland; 3100–5200 ft (945–1585 m). Flowers yellow.
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Figures 79-90. Row 1: Acaciella angustissima, Calliandra eriophylla, Senegalia greggii; Row 2: Acmispon rigidus, Astragalus allochrous, Cologania
angustifolia; Row 3: Coursetia glandulosa, Dalea albiflora, Desmodium batocaulon; Row 4: Erythrina flabelliformis, Lupinus concinnus; Phaseolus maculatus subsp. ritensis.
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Senegalia greggii (A. Gray) Britton & Rose [Acacia greggii A. Gray; A. greggii var. arizonica Isely]
Catclaw. Figure 81. Very common, widespread shrub found in desert scrub, riparian scrub, and scrub grassland; 3200–4600 ft
(975–1402 m). Flowers pale yellow.
Plants may exceed 10 ft (3 m) in height with stems over 4 in (10.2 cm) in diameter. This is the primary host of Phoradendron
californicum (desert mistletoe) in the canyon. Birds seem oblivious of the hooked thorns.

Senna covesii (A. Gray) H.S. Irwin & Barneby [Cassia covesii A. Gray]
Desert senna, Coues’ cassia. Uncommon, scattered herbaceous perennial found in desert scrub and scrub grassland; 3100–3200,
4300 ft (945–975, 1311 m). Flowers yellow.

Zapoteca formosa (Kunth) H.M. Hern. subsp. schottii (Torr. ex S. Watson) H.M. Hern. [Calliandra schottii Torr. ex S. Watson]
Schott fairyduster. Uncommon, scattered shrub found in desert scrub and riparian scrub; 3350–3800 ft (1021–1158 m). Flowers
white.
Plants flower at night and are visited by large numbers of moths. I find the scent of flowers to be musty and rather unpleasant;
fortunately the scent is not carried far on the night air. The species is frost-sensitive and portions of plants are often killed after
hard freezes. In 2009 a plant in the canyon bottom produced buds three times but did not flower.

Subfamily Papilionoideae
Acmispon brachycarpus (Benth.) D.D. Sokoloff [Lotus humistratus Greene]
Hill lotus, foothill deervetch. Uncommon, scattered ephemeral found in desert scrub and riparian scrub; 3150–3450, 3600 ft
(960–1052, 1097 m). Stems prostrate. Flowers yellow.
See Brouillet (2008) for a discussion of this genus. Rafinesque (1836) indicated Acmispon means “point hooked” and stated,
“Even Torrey said that it ought to be a genus, and Bentham unites it to Hosakia.”
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Acmispon greenei (Wooton & Standl.) Brouillet [Lotus greenei (Wooton & Standl.) Ottley]
Greene deervetch or bird’s-foot trefoil. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest;
6300–7255 ft (1920–2211 m).
Stems are usually prostrate but sometimes slightly ascending (rarely more than 30° above horizontal). Flowers yellow with red on
back of petals. Plants usually die back to the rootcrown in early summer, then produce new stems with the onset of the monsoon.

Acmispon oroboides (Kunth) Brouillet [Lotus oroboides (Kunth) Ottley; L. oroboides (Kunth) Ottley var. nanus Isley; L. oroboides
var. plebeius (Brandegee) Ottley; L. plebeius (Brandegee) Barneby]
New Mexico deervetch or bird’s-foot trefoil. Very common, scattered herbaceous perennial found in riparian scrub, oak woodland, oak-pine woodland, and pine forest; 3500, 3700, 5100–7250 ft (1067, 1128, 1554–2210 m). Flowers yellow with red on back of
petals.
Stems are prostrate in early spring, usually ascending by March, and then sharply ascending (>45°) to nearly erect for the remainder of the growing season. Plants sometimes stop flowering in early summer but rarely die back until winter.

Acmispon rigidus (Benth.) Brouillet [Lotus rigidus (Benth.) Greene]
Desert rock pea, shrubby deervetch. Figure 82. Common, scattered subshrub found in riparian scrub, scrub grassland, and oak
woodland; 3450–5200 ft (1052–1585 m). Stems erect. Flowers yellow with red on back of petals. I have seen no new plants and only
one incidence of mortality since the onset of the study.
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Acmispon strigosus (Nutt.) Brouillet [Lotus strigosus (Nutt.) Greene var. tomentellus (Greene) Isley; L. tomentellus Greene]
Hairy lotus, strigose bird’s-foot trefoil. Uncommon, scattered ephemeral found in desert scrub and riparian scrub; 3300–3400 ft
(1006–1036 m). Stems prostrate. Flowers yellow.

Amorpha fruticosa L. [A. fruticosa var. occidentalis (Abrams) Kearney & Peebles]
Desert false indigo bush. Rare (4), local shrub found in oak-pine woodland and pine forest; 5250, 5500, 6000, 6380 ft (1600,
1676, 1829, 1945 m). Flowers deep purple.
The plants are located in areas of significant cold-air drainage, but only one is found near an intermittent stream. The lowest
plant was seen only two years, but the other plants, which have shown little growth, have persisted for the entire study period.
Except at 5500 ft, I have seen no seedlings even though plants may flower twice a year and fruits are produced every year.

Astragalus allochrous A. Gray var. allochrous
Halfmoon locoweed or milkvetch. Figure 83. Uncommon, local ephemeral found in oak woodland and oak-pine woodland;
5100, 7100 ft (1554, 2164 m). Flowers purple. The inflated pods are distinctive.

Astragalus nothoxys A. Gray
Sheep locoweed or milkvetch. Uncommon, scattered herbaceous perennial found in scrub grassland, oak woodland, and oakpine woodland; 4100–6200, 6400 ft (1250–1890, 1951 m). Flowers purple. Many plants, much larger than normal, appeared in the
area of the August 2015 burn in October where the species had been uncommon.
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Astragalus nuttallianus DC.
Nuttall locoweed, small-flowered milkvetch. Uncommon, scattered ephemeral found in desert scrub and oak-pine woodland;
3200–3300, 3550, 5400 ft (975–1006, 1082, 1646 m). Flowers purple to deep pink. A single plant 4 in (10.2 cm) high was seen in
2017.

Cologania angustifolia Kunth [C. longifolia A. Gray]
Longleaf cologania. Figure 84. Rare (11), local herbaceous perennial found in pine forest; 6400, 7000 ft (1951, 2134 m). Flowers
deep pink.

Coursetia caribaea (Jacq.) Lavin var. sericea (A. Gray) Lavin [Cracca edwardsii A. Gray var. sericea A. Gray]
Anil falso (Portuguese for “false indigo”). Uncommon, scattered subshrub found in oak woodland and oak-pine woodland;
4900–5000, 5700–5950 ft (1494–1524, 1737–1814 m). Flowers reddish purple and yellow.

Coursetia glandulosa A. Gray [C. microphylla A. Gray]
Rosary babybonnets. Figure 85. Very common, widespread shrub found in desert scrub, riparian scrub, and scrub grassland;
3100–3800, 4550 ft (945–1158,1387 m). Flowers yellow and white, sepals burgundy. Most plants were killed to the ground during a
hard freeze in 2011, but all resprouted.
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Dalea albiflora A. Gray
Whiteflower indigobush or prairie clover. Figure 86. Common, widespread herbaceous perennial found in scrub grassland, oak
woodland and oak-pine woodland; 4480, 5200–7000 ft (1366, 1585–2134 m). Flowers white.
In some years, pink and yellow galls resembling a clover inflorescence 12-20 mm in diameter sometimes develop on leaves; the
gall is produced by an undescribed species of midge (Carl Olson, personal communication, 1990).

Dalea exigua Barneby [Petalostemon exilis A. Gray]
Prairie clover. Rare (1), local ephemeral found in oak-pine woodland; 6850 ft (2088 m). Flowers white.

Dalea pringlei A. Gray var. pringlei
Pringle indigobush or prairie clover. Rare (11), local subshrub found in riparian scrub and scrub grassland; 3450, 3600, 3920–
3950, 4520 ft (1052, 1097, 1195–1204, 1378 m). Flowers purple. The highest plant was seen only in 2001.

Desmodium batocaulon A. Gray
San Pedro ticktrefoil or tickclover. Figure 87. Uncommon, local herbaceous perennial found in oak-pine woodland and pine
forest; 5900, 6400 ft (1798, 1951 m). Flowers deep pink. The population at 5900 ft was first seen in 1992.
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Desmodium grahamii A. Gray
Graham ticktrefoil or tickclover. Rare (6), local herbaceous perennial found in oak-pine woodland and pine forest, 6680, 7150 ft
(2036, 2179 m). Flowers deep pink.

Desmodium neomexicanum A. Gray
New Mexico ticktrefoil or tickclover. Uncommon, scattered ephemeral found in oak woodland and oak-pine woodland; 4600–
5300, 5550 ft (1402–1615, 1692 m). Flowers pink.

Desmodium procumbens (Mill.) Hitchc. var. exiguum (A. Gray) B.G. Schub.
Prostrate tickclover, western trailing ticktrefoil. Rare (4), local ephemeral found in oak-pine woodland; 6600, 6850 ft (2012, 2088
m). Flowers light pink.

Desmodium rosei B.G. Schub.
Rose ticktrefoil or tickclover. Common, widespread ephemeral found in scrub grassland, oak woodland and oak-pine woodland;
4480, 5100–6950 ft (1366, 1554–2118 m). Flowers deep pink.

Bertelsen: Finger Rock Canyon Watershed

133

Erythrina flabelliformis Kearney
Coralbean. Figure 88. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3500–5200 ft (1067–1585 m). Flowers bright red.
The flowers are open at night, but I have not seen pollinators visiting them after dark. Hummingbirds regularly guard plants with
flowers during the day and visit them frequently. Most authors describe this species as a shrub, but it can reach tree size under favorable conditions as I have seen in the Sierra de Alamos in Sonora, Mexico (see Benson & Darrow, 1981). Most individuals in the
study area die back to the root crown after hard freezes, however (Turner et al. 1995). Root crowns exposed by erosion are as much
as 2 ft (0.6 m) in diameter. Plants survived the 2015 fire and quickly resprouted. Only then did I learn the species is fairly common
between 4800–5100 ft (1463–1554 m) and had been hidden by other vegetation.

Galactia wrightii A. Gray
Wright milkpea. Uncommon, scattered perennial vine found in riparian scrub, scrub grassland and oak woodland; 3400–5100 ft
(1036–1554 m). Flowers light purple to violet

Lupinus concinnus J. Agardh [L. concinnus subsp. orcuttii (S. Watson) D.B. Dunn]
Elegant or Orcutt’s lupine. Figure 89. Common, scattered ephemeral found in desert scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3300, 4300–5650, 5750 ft (1006, 1311–1722, 1753 m). Flowers deep pink.

Lupinus sparsiflorus Benth.
Arizona lupine. Common, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland; 3100–3450, 4350–
4400 ft (945–1052, 1326–1341 m). Flowers light to deep purple. In dry years, plants may reproduce when only 4 in (10.2 cm) high,
while in wet years, they often exceed 14 in (35.6 cm).
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Marina parryi (Torr. & A. Gray) Barneby [Dalea parryi Torr. & A. Gray]
Parry dalea or false prairie clover. Uncommon, scattered herbaceous perennial found in desert scrub and riparian scrub;
3300–3600 ft (1006–1097 m). Flowers deep purple and white.

*Medicago polymorpha L. [M. hispida Gaertn.]
Burclover. Common, local non-native herbaceous perennial found in riparian scrub; 3540–3550 ft (1079–1082 m). Flowers
yellow.

Nissolia schottii (Torr.) A. Gray
Schott yellowhood. Common, scattered perennial vine found in riparian scrub, scrub grassland, and oak woodland; 3400–4400,
4800, 5100 ft (1036–1341, 1463, 1554 m). Flowers yellow. A few plants produce a small number of flowers in spring.

Phaseolus acutifolius A. Gray var. acutifolius [P. acutifolius var. tenuifolius A. Gray]
Tepary bean. Very common, widespread ephemeral vine found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400–6200 ft (1036–1890 m). Flowers deep pink, rarely white.
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Phaseolus maculatus Scheele subsp. ritensis (M.E. Jones) Freytag [P. ritensis M.E. Jones]
Santa Rita Mountain or spotted bean. Figure 90. Common, scattered perennial vine found in oak-pine woodland and pine forest;
5600, 6000–6400, 7000 ft (1707, 1829–1951, 2134 m). Flowers deep pink. Stems usually follow slopes downward with only the tip
ascending.

Robinia neomexicana A. Gray
New Mexican locust. Uncommon, local tree found in oak-pine woodland and pine forest; 6100, 6300–6400 ft (1859, 1920–1951
m). Flowers deep pink and white.

Vicia ludoviciana Nutt. ex Torr. & A. Gray subsp. ludoviciana [V. exigua Nutt.]
Louisiana vetch. Uncommon, local ephemeral vine found in desert scrub and riparian scrub; 3200–3300, 3440, 3640 ft (975–
1006, 1048, 1109 m). Flowers deep pink to light purple.
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FAGACEAE – Beech Family
Quercus arizonica Sarg.
Arizona white oak. Very common, widespread tree found in oak-pine woodland and pine forest; 5300–7255 ft (1615–2211 m).
Male flowers yellow, female flowers green, inconspicuous.
Although Landrum (1994) considered Quercus arizonica conspecific with Quercus grisea Liebm., oaks frequently hybridize
but maintain genetic, morphological, and ecological distinctiveness (see Sullivan et al. 2016; Penaloza-Ramirez et al. 2010; Dodd
& Afzal-Rafii, 2004; Tovar-Sanchez & Oyama, 2004). Kearney & Peebles (1960) stated that Quercus grisea intergrades with both
Quercus arizonica and Quercus turbinella, and Nixon (1997) reported hybridization between Quercus arizonica and Quercus grisea
in southeastern Arizona. I accept the treatments of Felger et al. (2001) and others. In the study area, no obvious hybrids between
Quercus arizonica and other oaks have been observed, although leaf shape and venation of both Quercus arizonica and Quercus
rugosa are highly variable. See Hipp et al. (2017) for analysis of the origin and diversification of North American oaks.

Quercus chrysolepis Liebm.
Canyon live oak. Uncommon, scattered shrub found in pine forest; 7200–7255 ft (2195–2211 m). Male flowers yellow, female
flowers green, inconspicuous. Leaves can be entire or spinulose-dentate. I have found (prompted by the late Charles H. Lowe) that
pruning plans invariably results in spinulose-dentate leaves on regrowth.

Quercus emoryi Torr.
Emory oak, bellota. Very common, widespread tree found in oak woodland, oak-pine woodland, and pine forest; 4850–7100 ft
(1478–2164 m). Male flowers yellow, female flowers green, inconspicuous.

Quercus hypoleucoides A. Camus
Silverleaf oak. Very common, widespread tree (often with a shrubby habit) found in oak-pine woodland and pine forest; 6000–
7255 ft (1829–2211 m). Male flowers yellow, female flowers green, inconspicuous.
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Leaves are usually entire, but they sometimes have a few teeth, particularly on new growth. In 2015 I saw a Spermophilus variegates grammurus (rock squirrel) eating male flowers in the top of a tree overhanging a 300 ft (91.4 m) cliff.

Quercus oblongifolia Torr.
Mexican blue oak. Common, widespread tree found in oak woodland; 4200–5100 ft (1280–1554 m). Male flowers yellow, female
flowers green, inconspicuous. This is usually the first oak species to flower.

Quercus rugosa Née [Q. reticulata Bonpl.]
Netleaf oak. Common widespread tree (often with a shrubby habit) found in oak-pine woodland and pine forest; 5800–7255 ft
(1768–2211 m). Male flowers yellow, female flowers green, inconspicuous.
Without the stalked acorns, I sometimes have difficulty differentiating this species from Quercus arizonica due to the highly variable leaves in both species. The typical large obovate leaves are usually found only on young or shrubby individuals in this area.

Quercus turbinella Greene
Shrub live oak, Sonoran scrub oak. Uncommon, scattered shrub found in oak woodland and oak-pine woodland; 4850–6900 ft
(1478–2103 m). Male flowers yellow, female flowers green, inconspicuous. Regrowth began very quickly after the 2015 fire.
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FOUQUIERIACEAE – Ocotillo Family
Fouquieria splendens Engelm. subsp. splendens
Ocotillo, coachwhip. Very common, widespread shrub found in desert scrub, riparian scrub, scrub grassland, oak woodland and
oak-pine woodland; 3100–5300, 5550, 5600, 5900 ft (945–1615,1692, 1707, 1798 m). Flowers red.
A number of bird species enjoy the nectar. Given the slow growth rate and size of plants, I expect they live well over 100 years.
De-Nova et al. (2018) described the radiation and dispersal of the genus.

FUMARIACEAE – Fumitory Family, see PAPAVERACEAE
GARRYACEAE – Silk Tassel Family
Garrya wrightii Torr.
Quinine bush, Wright silktassel. Very common, widespread shrub found in oak-pine woodland; 5300–6900 ft (1615–2103 m).
Flowers pale yellow.
The fruits, both fresh and dried, are bitter but serve as an effective antacid. In October 2012, I found a Ursus americanos amblyceps (black bear) scat that was inky black and filled with Garrya exocarps and seeds. I have not seen evidence of the fruits in the
scat of other animals such as Nasua narica (white-nosed coati) or Urocyon cinereoargenteus scottii (gray fox). I had seen no birds
eating them until January 2018, when I watched a Catharus guttatus (hermit thrush) eating dried berries.

GERANIACEAE – Geranium Family
*Erodium cicutarium (L.) L’Hér. ex Aiton
Filaree, redstem stork’s bill. Uncommon, scattered non-native ephemeral found in desert scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3100–6200 ft (945–1890 m). Flowers deep pink.
From 1998 to 2014, this very weedy species was rare except in oak-pine woodland, but large numbers of plants appeared in 2015
from 3400–5100 ft (1036–1554 m) suggesting long-term seed viability. With the above-normal precipitation, rosettes were as much
as 12 in (30.5 cm) in diameter.
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Erodium texanum A. Gray.
Large-flowered or Texas stork’s bill. Rare (1), local ephemeral found in desert scrub; 3440 ft (1048 m). Flowers deep pink.

HYDRANGEACEAE – Hydrangea Family
Fendlera wrightii (Engelm. & A. Gray) A. Heller [Fendlera rupicola Engelm. & A. Gray var. wrightii Engelm. & A. Gray]
Wright fendlerbush. Common, scattered shrub found in scrub grassland, oak woodland, and oak-pine woodland; 4480, 4800–
6100 ft (1366, 1463–1859 m). Flowers white. I have seen three flowers with five petals and one with three petals, all on separate
plants; all other flowers on these plants were normal.

Philadelphus microphyllus A. Gray
Littleleaf mockorange, syringa. Uncommon, scattered shrub found in oak-pine woodland and pine forest; 5725, 6000–6200, 7255
ft (1745, 1829–1890, 2211 m). Flowers white. The single plant on top of Mt. Kimball has shown very little change since the beginning of the study, indicating this species may be very long-lived.

HYDROPHYLLACEAE – Waterleaf Family
I am following the Boraginales Working Group (2016) in considering this a distinct family;
see also Weigand et al. (2014), Refulio-Rodriguez & Olmstead (2014), and Luebert et al. (2017).
Emmenanthe penduliflora Benth.
Whispering bells. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland; 3300–3500, 4100
ft (1006–1067, 1250 m). Flowers yellow.
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Eucrypta chrysanthemifolia (Benth.) Greene var. bipinnatifida (Torr.) Constance
Torrey eucrypta, spotted hideseed. Common, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, and
oak woodland; 3200–5000 ft (975–1524 m). Flowers light purple.

Eucrypta micrantha (Torr.) A. Heller
Small-flowered eucrypta, dainty desert hideseed. Common, scattered ephemeral found in desert scrub, riparian scrub, scrub
grassland, oak woodland and oak-pine woodland; 3200–4900, 5550 ft (975–1494, 1692 m). Flowers light purple.

Phacelia affinis A. Gray
Purple bell or limestone phacelia. Uncommon, scattered ephemeral found in oak-pine woodland; 5580, 5620–6000 ft (1701,
1713–1829 m). Flowers white to pale purple or violet, with yellow throat.
This species is usually seen in small groups of three or four plants. One reproductive plant was seen in the burn area at 5580 ft in
March 2016.
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Phacelia coerulea Greene
Blue caterpillar weed, skyblue phacelia. Rare (25), local ephemeral found in scrub grassland and oak woodland; 4000, 4750–4920
ft (1219, 1448–1500 m). Flowers deep purple. Observations each year consisted of a few (1–11) closely spaced individuals.

Phacelia cryptantha Greene
Hiddenflower phacelia. Uncommon, scattered ephemeral found in scrub grassland, oak woodland, and oak-pine woodland;
4400–5400, 6000 ft (1341–1646, 1829 m). Flowers light purple or violet with purple veins.

Phacelia distans Benth.
Scorpion weed, desert phacelia. Figure 91. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3100–5700 ft (945–1737 m). Flowers blue, rarely white.

Phacelia ramosissima Douglas ex Lehm.
Branching phacelia. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3540–6200 ft (1079–1890 m). Flowers blue, rarely white.
This species usually flowers longer in spring than P. distans and blooms throughout the summer monsoon. It survives freezing
temperatures even at 6200 ft (1890 m) elevation. Below 5600 ft (1707 m), it is found only in microhabitats such as the base of boulders or rock outcrops, north-facing slopes, and the canyon bottom.
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LAMIACEAE – Mint Family
Agastache rupestris (Greene) Standl.
Threadleaf giant hyssop. Figure 92. Rare (4), local herbaceous perennial found in pine forest; 7235, 7250 ft (2205, 2210 m). Flowers red. All known plants were growing from bedrock cracks on a single outcrop. The first (and largest) plant seen flowered from
1985-2001.

Condea emoryi (Torr.) Harley & J.F.B. Pastore [Hyptis emoryi Torr.]
Desert lavender. Uncommon, scattered shrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3200–
4000, 4600, 4800 ft (975–1219, 1402, 1463 m). Flowers pale blue or light purple.
Harley & Pastore (2012) demonstrated how convoluted taxonomy can be when describing the Hyptidinae. Only one plant has
been seen on mile two and two on mile three.

Hedeoma dentata Torr.
Toothleaf mock pennyroyal, dentate false pennyroyal. Common, scattered herbaceous perennial found in oak woodland, oakpine woodland, and pine forest; 4900–7200 ft (1494–2195 m). Flowers light purple, white in throat.
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Figures 91-102. Row 1: Phacelia distans, Agastache rupestris, Salvia subincisa; Row 2: Stachys coccinea, Mentzelia isolata, Cottsia gracilis; Row 3:
Abutilon incanum, Abutilon parishii, Ayenia filiformis; Row 4: Hermannia pauciflora, Hibiscus coulteri, Sida tragiifolia.
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Hedeoma hyssopifolia A. Gray
Hyssopleaf mock pennyroyal, aromatic false pennyroyal. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 6400–7255 ft (1951–2211 m). Flowers light purple, throat white with purple spots.

Hedeoma nana (Torr.) Briq. subsp. macrocalyx W.S. Stewart
Dwarf false pennyroyal, little mock pennyroyal. Uncommon, scattered herbaceous perennial found in desert scrub, riparian
scrub, scrub grassland, oak woodland, and oak-pine woodland; 3400–5100, 5520 ft (1036–1554, 1682 m). Flowers light purple,
white in throat.

Salvia columbariae Benth.
Chia. Uncommon, local ephemeral found in desert scrub and riparian scrub; 3200, 3450 ft (975, 1052 m). Flowers blue to light
purple with white ring at base of petals.
This species was seen only at 3200 ft until 2010. Very few plants (1-9) are seen each year.

Salvia subincisa Benth.
Sawtooth sage. Figure 93. Uncommon, scattered ephemeral found in oak woodland; 5050–5250, 5650 ft (1539–1600, 1722 m).
Flowers deep purple.
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Stachys coccinea Ortega
Scarlet betony or hedgenettle. Figure 94. Uncommon, scattered herbaceous perennial found in riparian scrub, oak woodland,
oak-pine woodland, and pine forest; 3400–6500, 7255 ft (1036–1981, 2211 m). Flowers red.

LINACEAE – Flax Family
Linum neomexicanum Greene
New Mexico yellow flax. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 6500–7000 ft (1981–
2134 m). Flowers yellow.

LOASACEAE – Stick Leaf Family
Mentzelia albicaulis (Douglas) Douglas ex Torr. & A. Gray [Mentzelia aspera L.]
Small-flowered or whitestem blazingstar. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, and scrub
grassland; 3400–4100, 4550 ft (1036–1250, 1387 m). Flowers yellow.

Mentzelia isolata Gentry
Isolated blazingstar. Figure 95. Very common, scattered ephemeral found in all vegetative associations; 3540–6400, 6800, 7000 ft
(1079–1951, 2073, 2134 m). Flowers yellow-orange.
The treatment of Christie (1998) described the difference between this species and M. asperula Woot. & Standl. Only one plant
has been seen on the first mile, and two on the fifth mile. The plants at 7000 ft were in the upper drainage, about 100 ft (30.5 m)
below the trail.
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Mentzelia jonesii (Urb. & Gilg) H.J. Thomps. & J.E. Roberts [M. nitens Greene var. jonesii (Urb. & Gilg.) J. Darl.]
Jones blazingstar. Very common, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3100–5250 ft (945–1600 m). Flowers yellow.

MALPIGHIACEAE – Malpighia Family
Cottsia gracilis (A. Gray) W.R. Anderson & C. Davis [Janusia gracilis A. Gray]
Slender cottsia. Figure 96. Common, widespread perennial vine (rarely a subshrub) found in desert scrub, riparian scrub, and
scrub grassland; 3100–4550, 4900 ft (945–1387, 1494 m). Flowers yellow.

MALVACEAE – Mallow Family
Abutilon abutiloides (Jacq.) Garcke ex Hochr.
Shrubby Indian mallow. Uncommon, scattered subshrub found in desert scrub, riparian scrub, and scrub grassland; 3100–3700,
4550 ft (945–1128, 1387 m). Flowers yellow-orange.
Developing fruits have nearly always been seen before open flowers. Flowers usually open in mid-afternoon and close by nightfall, but in 2014 and 2015 several flowers were seen open at night. Leaves often have a strong odor similar to cat urine. A single
reproductive plant was seen at 4550 ft in 2010.
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Abutilon incanum (Link) Sweet [A. incanum subsp. pringlei (Hochr.) Felger & C.H. Lowe; A. pringlei Hochr.]
Pringle Indian mallow. Figure 97. Common, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3300–4800 ft (1006–1463 m). Flowers cream to yellow-orange with maroon center.
Flowers usually open in mid-afternoon and close by nightfall. Developing fruits are sometimes seen before flowering is observed. In 2015, several flowers were fully open at night. Plants usually have a single stem up to 4 ft (1.2 m) high, often unbranched
for half its height.

Abutilon mollicomum (Willd.) Sweet [Abutilon sonorae A. Gray]
Sonoran Indian mallow. Uncommon, scattered herbaceous perennial found in riparian scrub, scrub grassland, and oak woodland; 3400–4550, 5000 ft (1036–1387, 1524 m). Flowers yellow-orange.
Flowers usually open in mid-afternoon and close by nightfall. This species typically has a single stem up to 8 ft (2.4 m) high.
Stems sometimes survive mild winters, but flowers the following year are produced on new growth. Plants rarely survive more than
three years.

Abutilon parishii S. Watson
Pima Indian mallow. Figure 98. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, and scrub
grassland; 3200–4600 ft (975–1402 m). Flowers yellow-orange. Determined by Paul Fryxell. Plants have multiple stems.
My collection of this species in 1988 led to the production of a Status Report for U.S. Fish & Wildlife Service (Van Devender et
al. 1994). In the canyon it is usually found at the base of cliffs and large boulders. Here more than three or four individuals at a particular location is unusual. It is highly susceptible to drought but responds quickly to summer rains. The number of known plants
in the study area has ranged from one to 36. Plants rarely live more than five years. Flowers are usually open in mid-afternoon
and close by nightfall. I have watched flowers in the process of opening quickly close when dense clouds hide the sun. Basal leaves
frequently survive through the winter. In 2008, many stems had as 10 or more open flowers, in contrast to the usual one to three.

Anoda abutiloides A. Gray
Indian anoda. Uncommon, scattered herbaceous perennial found in riparian scrub; 3400–4100 ft (1036–1250 m). Flowers yellow-orange. Flowers usually open in mid-afternoon and close by nightfall.
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All plants have been seen in the bottom of the canyon growing in course sand. Although a perennial, plants are rarely seen more
than one year.

Anoda lanceolata Hook. & Arn.
Lanceleaf anoda. Rare (7), local ephemeral found in oak woodland, 5216 ft (1590 m). Flowers pale yellow with red center. Plants
seen in 2015 were in two groups of three about 2 ft (0.6 m) apart in an area burned in the August 2015 fire. One plant was seen in
the same location in 2016.

Anoda reticulata S. Watson
Netseed anoda. Rare (1), local herbaceous perennial found in oak woodland; 4800 ft (1463 m). Flowers magenta.
The plant died in 2008 when a Viguiera dentata var. lancifolia (lance-leaf goldeneye) grew beside it. Mature fruits were produced
in summer 2007 and spring 2008.

Ayenia filiformis S. Watson [A. reflexa Brandegee]
Trans-Pecos ayenia. Figure 99. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland,
and oak woodland; 3300–4900 ft (1006–1494 m). Flower deep red-purple and white, minute.
To me, the flowers are the most striking of all species in the flora. The red filaments visible in Figure 99 curl down and are connected to the base of the pedicel (see images in SEINet 2017).
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Gossypium thurberi Tod.
Desert or Thurber cotton. Common, scattered shrub found in riparian scrub, scrub grassland, and oak woodland; 3300–4100,
4500–5250 ft (1006–1250, 1372–1600 m). Flowers white with red spot at base of petals.
Plants have a single woody stem unbranched for at least half its height. In the study area, plants are rarely over 4 ft (1.2 m) high
although much larger plants are found elsewhere in the Santa Catalinas. In Sabino Canyon, I saw a plant 10 ft (3 m) high. I once
encountered a young man systematically cutting down all Gossypium plants within three feet of the trail with a machete; he was
very surprised when I told him it was not Toxicodendron radicans (poison ivy).

Herissantia crispa (L.) Brizicky [Abutilon crispum (L.) Medik.; Bogenhardia crispa (L.) Kearney; Gayoides crispum (L.) Small]
Bladdermallow. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–5000 ft (945–1524 m). Flowers yellow.

Hermannia pauciflora S. Watson
Santa Catalina burstwort. Figure 100. Rare (14), scattered herbaceous perennial local in desert scrub, riparian scrub, and scrub
grassland; 3420, 3440, 3500, 3950 ft (1042, 1048, 1067, 1204 m). Flower yellow.
Fruits are usually consumed, either by insects or rodents, before seeds are dispersed; mature or desiccated fruits were seen only
in 2013, 2015 and 2016. To date I have not seen new plants growing in locations where another plant has died, and in only one
location have I seen two plants close together.

Hibiscus biseptus S. Watson
Sonoran or Arizona rosemallow. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3300–5200 ft (1006–1585 m). Flowers yellow, red to maroon at base of petals, usually larger than those of
H. coulteri.
This species seems to prefer a more mesic habitat than H. coulteri (desert rosemallow) and is often found at the base of large
rocks and boulders. The stems die back to the root crown even in mild winters.
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Hibiscus coulteri Harv. ex A. Gray
Desert rosemallow. Figure 101. Uncommon, scattered, subshrub found in desert scrub, riparian scrub, and scrub grassland;
3100–4600 ft (945–1402 m). Flowers pale yellow, maroon at base of petals.
Plants usually have a single spindly, woody stem up to about 6 ft (1.8 m) high, unbranched for most of its length and often supported by other vegetation. If the main stem is broken or cut, multiple branches develop.

Hibiscus denudatus Benth.
Rock hibiscus. Rare (1), local subshrub found in desert scrub; 3400 ft (1036 m). Not observed flowering. One plant with mature
fruit was seen in 1988. This species is distinctive vegetatively, without flowers or fruit, and would not be easily missed were it more
common.
Malvastrum bicuspidatum (S. Watson) Rose subsp. bicuspidatum
Shrubby false mallow. Uncommon, scattered subshrub found in desert scrub and riparian scrub; 3450–3600 ft (1052–1097 m).
Flowers yellow-orange. Flowers usually open in late afternoon and remain open until dusk.

Sida abutilifolia Mill. [S. filicaulis Torr. & A. Gray; S. procumbens Sw.]
Spreading fanpetals. Rare (12), scattered herbaceous perennial found in desert scrub and riparian scrub; 3120–3540 ft (951–1079
m). Flowers pale yellow, usually opening in late afternoon and remaining open until nightfall.
The species is often spelled “abutifolia” as it was originally annotated (Allred & Ivy, 2012; Fryxell, 1985, 1988; Kearney & Peebles,
1960). Tropicos (2018), however, indicates that spelling is invalid since “The name is given as ‘abutilifolia’ on the type specimen and
in Index Kewensis.”
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Sida tragiifolia A. Gray
Earleaf fanpetals. Figure 102. Uncommon, scattered herbaceous perennial found in desert scrub and scrub grassland; 3150–
4100, 4550 ft (960–1250, 1387 m). Flower yellow.
Flowers usually open in late afternoon and remain open until nightfall, but in 2015 several flowers were open at night. Stems
usually survive mild winters, and continue to grow and produce flowers.

Sphaeralcea fendleri A. Gray var. venusta (Kearney) Kearney
Fendler globemallow. Common, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine woodland;
3450, 5000, 5200, 5400–6400 ft (1052, 1524, 1585, 1646–1951 m). Flowers normally light to dark pink but sometimes light blue.
Leaves are quite variable in size and shape.
Single plants were found at 3450 and 5000 feet elevation. S. fendleri and S. laxa populations in the canyon are separated by about
400 ft (122 m) in elevation. Dreher (2014) discussed the extensive hybridization in Sphaeralcea (see also Kearney 1935), but I have
seen no evidence of crosses. Dreher described the genus as “a collection of species complexes” and proposed that “Sphaeralcea
species remain in the process of diverging and have yet to develop clear reproductive barriers in many cases.” Main stems usually
die with freezing temperatures, but basal leaves often persist throughout the winter. A dozen plants appeared at 5200 ft following
the 2015 fire.

Sphaeralcea laxa Wooton & Standl.
Caliche globemallow. Figure 103. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–5000 ft (945–1524 m). Flowers orange.
Unlike the other Malvaceae in the study area, flowers are frequently open at night. Stems may survive mild winters, and, although they appear dead, new leaves are produced on old growth following sufficient rainfall.
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MOLLUGINACEAE – Carpet Weed Family
Mollugo verticillata L.
Indian chickweed, green carpetweed. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3400–3540, 4040–6000, 6250 ft (1036–1079, 1231–1829, 1905 m). Flowers minute, no petals, sepals white
adaxially and green abaxially.

MONTIACEAE – Blinks Family
Calandrinia ciliata (Ruiz & Pav.) DC.
Fringed redmaids. Figure104. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3400–5800 ft (1036–1768 m). Flowers deep pink to red; elsewhere, flowers may be white (see SEINet 2017
images).

Cistanthe monandra (Nutt.) Hershk. [Calyptridium monandrum Nutt.]
Sand cress, common pussypaws. Uncommon, local ephemeral found in desert scrub; 3200–3380 ft (975–1030 m). Flowers pinkish-green.
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Figures 103-114. Row 1: Sphaeralcea laxa, Calandrinia ciliata, Claytonia perfoliata; Row 2: Allionia incarnata var. villosa, Boerhavia coccinea, Boerhavia erecta; Row 3: Mirabilis coccinea, Mirabilis laevis var. villosa; Epilobium canum subsp. latifolium, Row 4: Eulobus californicus, Oenothera elata subsp.
hookeri, Castilleja tenuifolia.
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Claytonia perfoliata Donn ex Willd. [Montia perfoliata (Donn ex Willd.) Howell]
Miner’s lettuce. Figure 105. Common, scattered ephemeral found in desert scrub, riparian scrub, and oak woodland; 3400–3700,
5000–5200 ft (1036–1128, 1524–1585 m). Flowers white.
The leaves are quite good to eat, particularly before flowering, but, surprisingly, I have yet to see evidence of herbivory. The species is found only at seeps and in drainages, usually with surface water nearby.

Phemeranthus parviflorus (Nutt.) Kiger [Talinum parviflorum Nutt.]
Dwarf flameflower, sunbright. Uncommon, scattered herbaceous perennial found in oak woodland and oak-pine woodland;
5200, 6000–6900 ft (1585, 1829–2103 m). Flowers pink, open in mid-afternoon and close at dusk. This species is either short-lived
or remains dormant in some years given its appearance and disappearance in the same areas in consecutive years.

MORACEAE – Mulberry Family
Morus microphylla Buckley [Morus celtidifolia Kunth]
Littleleaf or Texas mulberry. Uncommon, scattered shrub (rarely a small tree) found in riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 4200–5000, 6000, 6040 ft (1280–1524, 1829, 1841 m). Male flowers pale yellow, female flowers
green, inconspicuous.
A small tree at 6000 ft elevation and two trees at 6040 ft are found on a steep north-facing slope. Since flowers are quite small and
most plants are some distance from the trail, this species is often missed; fruits are usually seen every year, however.
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MYRTACEAE – Myrtle Family
*Eucalyptus camaldulensis Dehnh. [E. rostrata Cav.]
River redgum. Rare (5), local non-native tree) found in in riparian scrub; 3100 ft (945 m). Not observed blooming, likely because
the small flowers a considerable distance above the ground are difficult to see.
Four of the plants were small trees, obviously recently planted given the intact root balls present when I uprooted them. The
large individual, which I cut down in 1997 with permission of the U.S. Forest Service, had five trunks up to 12 in (30.5 cm) in
diameter and up to 35 ft tall (10.7 m). This tree was planted by an individual who told me in 2006 that her family had been coming
to the area for picnics for three generations. She said a dance floor was built at the site during Prohibition when “this was a long
way from town,” and Tucsonans regularly enjoyed drink and dancing under the stars. In a Neotoma albigula albigula (western
white-throated woodrat) nest nearby, I found a fragment of a 1920s picnic basket (identified at the Arizona Historical Museum) in
1986.
NAMACEAE – Nama Family
Nama dichotoma (Ruiz & Pav.) Choisy
Wishbone fiddleleaf. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 6000, 6350, 6580–7250 ft
(1829, 1935, 2006–2210 m). Flowers pink, minute.
Rarely are more than three individuals are seen in a given year. Luebert et al. (2017) described the split between the Hydrophyllaceae and the Namaceae in the early Paleogene and the much later emergence of the Boraginaceae.

Nama hispida A. Gray
Sand bells, bristly nama. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–4650, 5600, 5800 ft (975–1417, 1707, 1768 m). Flowers deep pink with yellow throat. Usually only a
single plant or two is seen in any given year.

NYCTAGINACEAE – Four O’clock Family
Allionia incarnata L. var. villosa (Standl.) Munz
Trailing four o’clock, windmills. Figure 106. Common, scattered herbaceous perennial found in desert scrub, riparian scrub and
scrub grassland; 3100–4200, 4550 ft (945–1280, 1387 m). Stems are prostrate, sometimes slightly ascending. Flowers in clusters of
three, sometimes four, light to deep pink, rarely white. Late in the flowering season and during very dry periods, flowers can be
under 15 mm in diameter.
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Boerhavia coccinea Mill.
Scarlet spiderling. Figure 107. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland and oak-pine woodland; 3400–5000, 5700 ft (1036–1524, 1737 m). Stems are prostrate to somewhat ascending. Flowers deep
magenta, in clusters.

Boerhavia erecta L.
Erect spiderling. Figure 108. Very common, widespread ephemeral found in riparian scrub, scrub grassland, oak woodland, oakpine woodland and pine forest; 3200–5650, 6000, 6400 ft (975–1722, 1829, 1951 m). Stems are erect or nearly erect. Flowers pink.

Boerhavia gracillima Heimerl
Slender or slimstalk spiderling. Rare (3), local herbaceous perennial found in desert scrub; 3400 ft (1036 m). Stems are mostly
prostrate but sometimes slightly ascending. Flowers deep magenta, born singly. All plants have been seen in an area less than 144
in2 (929 cm2).
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Boerhavia spicata Choisy
Spikeflower spiderling. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland; 3200–4400
ft (975–1341 m). Stems are strongly strongly ascending to erect. Flowers pink. This species is usually found with B. erecta.

Boerhavia triquetra S. Watson var. intermedia (M.E. Jones) Spellenb. [B. intermedia M.E. Jones.; B. erecta var. intermedia (M.E.
Jones) Kearney & Peebles]
Slender spiderling. Rare (12), local ephemeral found in desert scrub and scrub grassland; 3800, 4200 ft (1158, 1280 m). Stems
ascending. Flowers pink. See Spellenberg (2007) for a discussion of this and closely related taxa.

Commicarpus scandens (L.) Standl. [Boerhavia scandens L.]
Bush spiderling. Uncommon, scattered subshrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3400–5000 ft (1036–1524 m). Flowers greenish-white.
Sometimes a large shrub in Sonora, Mexico, this species is rarely over 3 ft (0.9 m) high in the study area. In cold winters or under
severe drought conditions, plants die to the ground.

Mirabilis albida (Walter) Heimerl [M. oblongifolia (A. Gray) Heimerl; Oxybaphus comatus (Small) Weath.]
Oblongleaf four o’clock. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 5500, 6000–
7255 ft (1676, 1829–2211 m). Flowers deep pink or reddish-purple, white elsewhere.
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Mirabilis coccinea (Torr.) Benth. & Hook. f. [Oxybaphus coccineus Torr.]
Scarlet four o’clock. Figure 109. Uncommon, scattered herbaceous perennial found in scrub grassland, oak woodland, and oakpine woodland; 4100–6500 ft (1250–1981 m). Flowers magenta or deep pink. During dry periods, flowers are often one-third to
one-half normal size.

Mirabilis laevis (Benth.) Curran var. villosa (Kellogg) Spellenb. [Mirabilis bigelovii A. Gray]
Wishbone bush. Figure 110. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland,
and oak woodland; 3200–4400, 4700 ft (975–1341, 1433 m). Flowers white with five radiating pink lines.

Mirabilis linearis (Pursh) Heimerl var. decipiens (Standl.) S.L. Welsh [Oxybaphus linearis (Pursh) B.L. Rob.]
Narrowleaf four o’clock. Uncommon, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine
woodland; 3900–6400 ft (1189–1951 m). Flowers magenta or deep pink.
This species is seen much less frequently than M. coccinea; although I have discerned no habitat differences, the two species are
nearly always widely separated in any given year. As with M. coccinea, flowers are often quite small during dry periods.

OLEACEAE – Olive Family
Menodora scabra A. Gray
Twinberry, rough menodora. Uncommon, local subshrub found in desert scrub and scrub grassland; 3400, 3620–4600 ft (1036,
1103–1402 m). Flowers yellow.
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ONAGRACEAE – Evening Primrose Family
See Wagner et al. (2007) and Levin et al. (2004) for Onagraceae phylogeny.
Epilobium canum (Greene) P.H. Raven subsp. latifolium (Hook.) P.H. Raven [Zauschneria californica C. Presl subsp. latifolia
(Hook.) D.D. Keck]
Hummingbird trumpet. Figure 111. Uncommon, local herbaceous perennial found in riparian scrub; 3520–4300 ft (1073–1311
m). Flowers red. Plants are always found in wet to soggy soils.

Eremothera chamaenerioides (A. Gray) W.L. Wager & Hoch [Camissonia chamaenerioides (A. Gray) P.H. Raven]
Longcapsule suncup or primrose. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland and
oak woodland; 3100–5000 ft (945–1524 m). Flowers yellow, open at night until early morning.

Eulobus californicus Nutt. ex Torr. & A. Gray [Camissonia californica (Nutt. ex Torr. & A. Gray) P.H. Raven
California suncup or primrose. Figure 112. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub
grassland, oak woodland and oak-pine woodland; 3100–4900, 5550 ft (945–1494, 1692 m). Flowers yellow with red spots at the
base of the petals. Flowers open in the morning and remain open until mid-afternoon. A single plant was observed at 5550 ft in
May 2010.

Oenothera elata Kunth subsp. hookeri (Torr. & A. Gray) W. Dietr. & W.L. Wagner [O. hookeri Torr. & A. Gray]
Hooker evening primrose. Figure 113. Uncommon, local herbaceous perennial found in riparian scrub; 3400–3600 ft (1036–
1097 m). Flowers yellow, nocturnal.
Flowers are up to 3 in (7.6 cm) in diameter and are visited by sphinx moths, possibly Sphinx chersis. Plants prefer very wet soil in
the study area.
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Oenothera primiveris A. Gray subsp. primiveris
Large yellow desert primrose, desert evening primrose. Uncommon, scattered ephemeral found in desert scrub, riparian scrub,
and scrub grassland; 3200–4600 ft (975–1402 m). Flowers yellow, open primarily at night but in shady places last until mid-morning.
Flowers are normally about 2 in (5.1 cm) in diameter, but in dry years and toward the end of the blooming season, they may be
only 1 in (2.5 cm) or less across. Plants are usually found as scattered individuals and never in patches.

OROBANCHACEAE – Broomrape Family
Castilleja tenuiflora Benth.
Santa Catalina Indian paintbrush. Figure 114. Common, scattered herbaceous perennial found in oak woodland, oak-pine
woodland, and pine forest; 5000–7000 ft (1524–2134 m). Flowers yellow, enclosed in red bracts.
One individual with bright yellow bracts was collected in 2007 (ARIZ 387959) and another was seen in 2010 in the same location. Although not included as a synonym in Tropicos (2018), Nesom (1992) indicated that Castilleja laxa A. Gray, described in
Kearney & Peebles (1960), is a synonym.

Cordylanthus wrightii A. Gray
Wright birdbeak or clubflower. Figure 115. Common, scattered ephemeral found in oak-pine woodland; 5500, 5900–6400 ft
(1676, 1798–1951 m). Flowers yellow. Plants are usually found in patches, often with dozens of plants.
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Orobanche cooperi (A. Gray) A. Heller subsp. cooperi [O. ludoviciana Nutt. var. cooperi (A. Gray) Beck; O. cooperi (A. Gray) A.
Heller]
Desert broomrape. Rare (1) local ephemeral found in riparian scrub; 3420 ft (1042 m). Flowers purple.
Host plants for this parasitic plant include Ambrosia sp. and other Asteraceae (Kearney & Peebles 1960). The plant was dug up,
obviously with a spade, shortly after I found it. See Collins & Yatskievych (2015) for a key to Arizona Orobanche.

OXALIDACEAE – Wood Sorrel Family
Oxalis albicans Kunth [O. corniculata L. subsp. albicans (Kunth) Lourteig; O. wrightii A. Gray]
Radishroot woodsorrel. Uncommon, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3400–5700 ft (1036–1737 m). Flowers yellow. Flowers and fruits are tart but tasty.

Oxalis alpina (Rose) Rose ex R. Knuth [O. metcalfei (Small) R. Knuth]
Alpine woodsorrel. Uncommon, local herbaceous perennial found in oak-pine woodland; 6000, 6580 ft (1829, 2006 m). Flowers
pink. One plant in 2007 and two plants in 2014–2017 were seen at 6000 ft.

PAPAVERACEAE – Poppy Family
Corydalis aurea Willd. subsp. aurea
Golden corydalis. Figure 116. Uncommon, scattered biennial found in oak woodland and oak-pine woodland; 5100–5500,
6000–6400 ft (1554–1676, 1829–1951 m). Flowers yellow.
Below 6000 ft (1829 m) elevation, this species is found only on north- or northwest-facing slopes in the canyon.
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Eschscholtzia californica Cham. subsp. mexicana (Greene) C. Clark [E. mexicana Greene]
Mexican poppy. Uncommon, scattered ephemeral found in desert scrub and scrub grassland; 3400–4000 ft (1036–1219 m).
Flowers yellow to yellow-orange with orange center. In dry periods or toward the end of the blooming season, flowers may be as
small as 12-15 mm in diameter. Large displays of flowering plants are absent in this area.
As someone whose surname name is frequently misspelled, I am following Allred and Ivy (2012) in using the spelling Eschscholtzia, a name considered invalid by most botanists. Although the genus was named for Johan F.G. von Eschscholtz (1793-1831),
when originally published the “t” was omitted. Allred and Ivy (2012) indicate “. . . this is appropriately corrected as an orthographic error under the rules [the International Code of Botanical Nomenclature].” Owenbey et al. (1998) disagreed that the rules permit
the change, but I have little use for dogmatic enforcement of rules that perpetuate an obvious error.

Platystemon californicus Benth.
Creamcups. Uncommon, local ephemeral found in desert scrub; 3640–4200 ft (1109–1280 m). Flowers cream. Plants were seen
in different locations each year, in small pockets of a few plants, at least 15 ft (4.6 m) apart and about 3 ft (0.9 m) above the trail. In
2016 a single plant was seen.

PASSIFLORACEAE – Passion Flower Family
Passiflora mexicana Juss.
Mexican passionflower. Figure 117. Uncommon, scattered perennial vine found in riparian scrub and oak woodland; 3400–4200,
4800 ft (1036–1280, 1463 m). Flowers purple and green, the center yellow.
Most plants were seen at 4200 ft, about 1 mi (1.6 km) mile from the spring in the canyon bottom. The only plant in oak woodland is on a north-facing cliff; it has been seen every year since 1987 but has not yet flowered. Once all leaves on this plant were
consumed by Agraulis vanillae (Gulf fritillary) caterpillars.

Bertelsen: Finger Rock Canyon Watershed

163

PETIVERIACEAE – Rivina Family
Rivina humilis L.
Rougeplant, pigeonberry. Figure 118. Uncommon, scattered herbaceous perennial, scattered in riparian scrub; 3400–4200 ft
(1036–1280 m). Flowers white to pink. I am following the Angiosperm Phylogeny Group (2016) and Tropicos (2018) in using
Petiveriaceae rather than Phytolaccaceae or Rivinaceae for the family name.

PHRYMACEAE – Lopseed Family
Erythranthe guttata (DC.) G.L. Nesom [Mimulus guttatus DC.]
Yellow monkeyflower. Figure 119. Uncommon, local herbaceous perennial found in riparian scrub and oak-pine woodland;
3200–3600, 5150, 6000, 6450 ft (975–1097, 1570, 1829, 1966 m). Flowers yellow with red spots.
The upper calyx tooth is ascending and not more than twice as long as the others. The preferred habitat is beside or in standing
water. Plants are usually at least 8 inches (20.3 cm) high before flowering.

Erythranthe nasuta (Greene) G.L. Nesom [Mimulus nasutus Greene; M. guttatus DC. var. nasutus (Greene) Jeps.]
Ephemeral monkeyflower. Common, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400, 3800, 5200–5400, 6000–6400 ft (1036, 1158, 1585–1646, 1829–1951 m). Flowers yellow with red spots. Flowering
was observed Aug-Dec only on the upper two miles in 2002, 2005–2008, and 2014. At lower elevations, flowering was Feb-May.
Here I follow Neson (2012a, 2013). I have differentiated between E. guttata, an outcrossing perennial, and this taxon, a selfing
annual, since 1998 when I first observed it, although some botanists do not (see Hanson et al. 2016; USDA, NRCS 2017; SEINet
2017). In the study area, the upper tooth of the calyx of E. nasuta is consistently about three times longer than the others and not
ascending. Plants usually live only one season, are usually not more than 6 in (15.2 cm) high, and are found at seeps or in pockets
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of moist soil (often with E. rubella but not with E. guttata). Like E. rubella, but unlike E. guttata, this species will flower when as
small as 1 in (2.5 cm) high. Numerous genetic analyses (Brandvain et al. 2014; Fishman et al. 2014; Martin & Willis 2007; Sweigart
et al. 2007; and others) are consistent in considering E. guttata and E. nasuta to be distinct species. Recent work by Kenney &
Sweigart (2016) found “patterns of genomic variation consistent with ongoing intergression” between E. guttata and E. nasuta but
concluded: “Together, our results suggest that Mimulus speciation is both ongoing and dynamic and that a combination of divergence in phenology and mating systems, as well as selection against interspecific alleles, likely maintains these sympatric species.”

Erythranthe rubella (A. Gray) N.S. Fraga [Mimulus rubellus A. Gray]
Little redstem monkeyflower. Common, scattered ephemeral found in riparian scrub, oak woodland, oak-pine woodland, and
pine forest; 3400–3600, 5000–7000, 7255 ft (1036–1097, 1524–2134, 2211 m). Flowers yellow, sometimes pink. Unlike E. guttata
and E. nasuta, this species is often found in relatively dry soils.

PLANTAGINACEAE – Plantain Family
Callitriche heterophylla Pursh var. heterophylla
Water starwort. Uncommon, local aquatic ephemeral found in riparian scrub; 3920 ft (1195 m). Flowers green, inconspicuous.
All plants seen were in the canyon bottom, in a small semi-permanent bedrock pool.

Maurandella antirrhiniflora (Humb. & Bonpl. ex Willd.) Rothm. [Maurandya antirrhiniflora Humb. & Bonpl. ex Willd.]
Snapdragon vine. Figure 120. Uncommon, scattered perennial vine found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3500, 4200–5800, 6150 ft (1067, 1280–1768, 1874 m). Flower purple to violet (red elsewhere in Arizona) with
white center, rarely completely white. See Vargas et al. (2004) for the phylogeny of tribe Antirrhineae.
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Mecardonia procumbens (Mill.) Small [M. vandellioides (Kunth) Pennell]
Yellow mecardonia. Rare (4), local herbaceous perennial found in riparian scrub in canyon bottom near surface water; 3500,
3540 ft (1067, 1079 m). Flowers yellow.

Nuttallanthus texanus (Scheele) D.A. Sutton [Linaria texana Scheele; L. canadensis (L.) Dum. Cours.; L. canadensis var. texana
(Scheele) Pennell]
Texas toadflax. Figure 121. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3150–6120 ft (960–1865 m). Flowers pale blue to lavender with darker veins, center white. I am
following Vargas et al. (2004) in using Nuttallanthus.

Penstemon barbatus (Cav.) Roth subsp. barbatus
Golden-bearded penstemon. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 5800–
6800 ft (1768–2073 m). Flowers red with yellow hairs in throat.
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Figures 115-126. Row 1: Cordylanthus wrightii, Corydalis aurea subsp. aurea, Passiflora mexicana; Row 2: Rivina humilis, Erythranthe guttata,
Maurandella antirrhiniflora; Row 3: Nuttallanthus texanus, Penstemon parryi, Eriastrum diffusum; Row 4: Hebecarpa obscura, Eriogonum abertianum,
Portulaca suffrutescens.
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Penstemon parryi (A. Gray) A. Gray
Parry penstemon or beardtongue. Figure 122. Common, scattered herbaceous perennial found in desert scrub, riparian scrub,
scrub grassland, oak woodland, and oak-pine woodland; 3100–5200, 5570 ft (945–1585, 1698 m). Flowers pink. Only one plant
was seen at 5570 ft (in the oak-pine woodland burn area in 2017).

Penstemon pseudospectabilis M.E. Jones subsp. pseudospectabilis
Mohave beardtongue, desert penstemon. Common, scattered herbaceous perennial found in riparian scrub, oak woodland and
oak-pine woodland; 3450, 5000–6200 ft (1052, 1524–1890 m). Flowers red.

Plantago patagonica Jacq. var. gnaphalioides (Nutt.) A. Gray [P. purshii Roem. & Schult. var. purshii]
Pursh Indian wheat, woolly plantain. Very common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; elevation 3100–6050 ft (945–1844 m). Flowers white.
Most authors (e.g., Huisinga & Ayers 1999) do not recognize varieties of this species, but two consistently distinct forms have
been seen in the study area. In this variety, the bracts, except at the base of the spike, are about one and one-half times longer than
the calyx.

Plantago patagonica Jacq. var. oblonga (E. Morris) Shinners [P. purshii Roem. & Schult. var. oblonga (E. Morris) Shinners; P.
purshii var. picta Pilg.]
Long-bract Indian wheat. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; elevation 3200–5100, 5650 ft (975–1554, 1722 m). Flowers white.
The bract length of this variety is consistently three to four times the length of the calyx, often greater than one centimeter, for
at least two-thirds of the spike. Plants are similar in appearance to P. aristata Michx. which has not been reported from Arizona.
Kearney & Peebles (1960) noted that this variety “is more common in the southern part of the state.” Interestingly, Sivinski (2001)
indicated that the long-bracted variety is also more common in the southern part of New Mexico. I have not yet noted any different
habitat preferences, but it may be significant that this variety disappeared as the current drought deepened. I will continue to track
the two varieties (or forms), however, because of the consistent difference in bract length.
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*Plantago virginica L. [P. virginica var. viridescens Fernald
Pale-seeded or Virginia plantain. Rare (11), local non-native ephemeral found in riparian scrub; 3550, 3920 ft (1082, 1195 m).
Flowers white.

Sairocarpus nuttallianus (Benth. ex A. DC.) D.A. Sutton [Antirrhinum nuttallianum Benth. subsp. subsessile (A. Gray) D.M.
Thomps.]
Nuttall snapdragon. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, and oak woodland; 3400–3540,
4800 ft (1036–1079, 1463 m). Flower purple with white center. My use of Sairocarpus follows Vargas et al. (2004).

Stemodia durantifolia (L.) Sw.
Whitewooly twintip. Uncommon, local herbaceous perennial found in riparian scrub; 3400–3600 ft (1036–1097 m). Flowers
dark blue to purple.
The preferred habitat appears to be cracks in bedrock beside intermittent streams. Small numbers of plants are found in widely
scattered locations. Plants survive even severe flooding.

Bertelsen: Finger Rock Canyon Watershed

169

PLUMBAGINACEAE – Plumbago Family
Plumbago zeylanica L. [Plumbago scandens L.]
Leadwort, doctorbush, devil’s herb. Uncommon, scattered herbaceous perennial found in riparian scrub, scrub grassland, and
oak woodland; 3400–4200, 4600–4800 ft (1036–1280, 1402–1463 m). Flowers white. Although the whole plant is said to be poisonous, it is used world-wide as a medicinal plant (Mandavkar & Jalalure 2012)

POLEMONIACEAE – Phlox Family
Eriastrum diffusum (A. Gray) H. Mason
Miniature woolystar. Figure 123. Common, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3100–4700 ft (945–1433 m). Flowers blue. This species was seen flowering in August once, in 1984.

Gilia flavocincta A. Nelson subsp. australis (A.D. Grant & V.E. Grant) A.G. Day & V.E. Grant
Lesser yellowthroat gilia. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3300–5200, 5800 ft (1006–1585, 1768 m). Flowers pale blue or white, streaked with purple, throat yellow.
Basal leaves usually not persistent.

Gilia stellata A. Heller
Star gilia. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, and oak woodland; 3100–
5100 ft (945–1554 m). Flowers pale blue, white, or pink, throat yellow with purple spots. Basal leaves usually persistent.
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*Gilia tricolor Benth. subsp. tricolor
Bird eye gilia. Rare (1), local non-native ephemeral found in desert scrub; 3120 ft (951 m). Flowers purple and white with yellow
throat.
A California species, the individual collected probably originated from a wildflower seed packet. The 7 in (17.8 cm) high plant
was found several feet off-trail in a relatively bare area of thin, rocky soil with few other plants, all of which were native ephemerals.

Ipomopsis multiflora (Nutt.) V.E. Grant [Gilia multiflora Nutt.]
Manyflowered ipomopsis. Common, widespread herbaceous perennial found in oak woodland, oak-pine woodland, and pine
forest; 5000–7150 ft (1524–2179 m). Flowers white with purple spots or splotches; anthers light blue.

Linanthus bigelovii (A. Gray) Greene subsp. bigelovii
Bigelow linanthus. Uncommon, scattered ephemeral found in desert scrub, riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3280–5100, 5650 ft (1000–1554, 1722 m). Flowers white with purple inside corolla tube, nocturnal. August
flowering was in 2006, a year with a very dry spring and a very wet summer.
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Microsteris gracilis (Douglas ex Hook.) Greene [Phlox gracilis (Douglas ex Hook.) Greene]
Slender phlox. Common, widespread ephemeral found in desert scrub, scrub grassland, oak woodland, and oak-pine woodland;
3500, 4250–5500 ft (1067, 1295–1676 m). Flowers pink with white throat.

Phlox tenuifolia E.E. Nelson
Santa Catalina Mountain phlox. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3400–5000, 5650 ft (1036–1524, 1722 m). Flowers white. A clump in the bottom of the canyon
present since at least 1984 suggests plants are long-lived.

POLYGALACEAE – Milkwort Family
Hebecarpa obscura (Benth.) J.R. Abbott [Polygala obscura Benth.]
Velvetseed milkwort. Figure 124. Uncommon, scattered herbaceous perennial found in oak woodland, oak-pine woodland, and
pine forest; 5000–7255 ft (1524–2211 m). Flowers purple and white. Determined by Tom Wendt.

Monnina wrightii A. Gray
Blue pygmyflower. Uncommon, scattered ephemeral found in oak woodland and oak-pine woodland; 5200–5600, 6400–6900 ft
(1585–1707, 1951–2103 m). Flowers deep blue. Plants may be over 18 in (45.7 cm) high in wet years, but flower size does not vary.
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POLYGONACEAE – Buckwheat Family
Chorizanthe brevicornu Torr. subsp. brevicornu
Brittle spineflower. Rare (1), local ephemeral found in desert scrub; 3120 ft (951 m). Flowers greenish-white, minute.

Eriogonum abertianum Torr.
Abert buckwheat. Figure 125. Common, widespread ephemeral found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3200–6300, 6500 ft (975–1920, 1981 m). Flowers white to pink.
Plants in spring tend to be smaller than those in summer and begin flowering before stems elongate. I have not been able to confirm unequivocally that spring and summer populations are composed of different individuals, but I tend to believe such is the case
based on the number of dead plants observed in June and the delay in flowering following the onset of the monsoon.

Eriogonum deflexum Torr. var. deflexum
Skeletonweed, flatcrown buckwheat. Rare (1), local ephemeral found in desert scrub; 3320 ft (1012 m). Flowers white to pink.

Eriogonum pharnaceoides Torr.
Wirestem buckwheat. Common, widespread ephemeral found in oak-pine woodland and pine forest; 5460, 6300–7200 ft (1664,
1920–2195 m). Flowers white with pink vein on abaxial surface of petals.
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Eriogonum wrightii Torr. ex Benth. var. wrightii
Wright buckwheat, false sage. Very common, widespread subshrub found in all communities; 3200–7255 ft (975–2211 m). Flowers white with pink vein on abaxial surface of petals.

Pterostegia drymarioides Fisch. & C.A. Mey.
Woodland pterostegia. Uncommon, scattered ephemeral found in riparian scrub, scrub grassland, and oak woodland; 3150–
5000 ft (960–1524 m). Flowers pale yellow. Plants are usually found in deeply shaded locations.

Rumex hymenosepalus Torr.
Wild rhubarb, dock. Rare (2), local herbaceous perennial found in desert scrub; 3200 ft (975 m). Flowers green-yellow, often
tinged with pink.
The second plant, first seen in 1998, is about 8 in (20.3 cm) from the first. In non-blooming years, above-ground growth has not
appeared except in 2016, when the second plant produced a basal rosette that whithered in late March. In 2015, only the original
plant produced above-ground growth and flowered.

PORTULACACEAE – Portulaca Family, see also MONTIACEAE and TALINACEAE
Portulaca halimoides L. [P. parvula A. Gray]
Silkcotton purslane. Uncommon, scattered ephemeral found in oak woodland and oak-pine woodland; 5200, 5500, 6300–6850 ft
(1585, 1676, 1920–2088 m). Flowers yellow, very small.
Plants in the study area are erect and less than 4 in (10.2 cm) in height, often flowering when only 2 in (5.1 cm) high. At the
lowest location, it is usually intermixed with P. umbraticola subsp. lanceolata.
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Portulaca retusa Engelm.
Western purslane, little hogweed. Common, scattered ephemeral found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3500, 4200–6200, 6500 ft (1067, 1280–1890, 1981 m). Flowers yellow. Stems ascending, rarely prostrate. As
with other Portulaca species, I regularly eat the succulent leaves.
P. retusa is usually considered a synonym of P. oleracea L., often described as a non-native, noxious weed. Matthews et al. (1993)
discussed the highly variable morphology of P. oleracea, including P. retusa, and concluded the latter “is a part of the polymorphic
P. oleracea.” Their reference to the Portulaca oleracea complex in the title of the paper, however, suggests that the species name may
refer to a group of difficult-to-distinguish species. They indicated that outcrossing has been documented between Portulaca species
but did not discuss the possible role of hybridization and introgression (see Harrison & Lawson, 2014) as an explanation for high
morphological variability within what has been described as P. oleracea and P. retusa. Blair et al. (2006) did not recognize P. retusa
but indicated, “More work, especially with fresh intact specimens, is needed to substantiate recognition of P. retusa at the specific
level.” In addition, molecular work, it seems to me, will be essential to resolve the issue of whether P. retusa is a good species.
In my experience, P. oleracea in Tucson has prostrate stems and produces much larger plants than P. retusa in the study area,
even in wet years. Seeds collected in the canyon, planted in Tucson, and given supplemental water produced plants identical to
those I see in the study area, i.e., compact plants with ascending stems. In the absence of molecular data to the contrary, I will continue to consider these different species.
Matthews et al. (1993) also discussed the pre-Columbian presence of P. oleracea in North America and suggested it may have
been present since 7000 B.C. If true, this really confounds the issue of what constitutes a native species. In addition, thousands of
years of hybridization among a multitude of species would make this a difficult phylogenetic puzzle to solve.

Portulaca suffrutescens Engelm.
Needle-leaf or shrubby purslane. Figure 126. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland,
oak woodland and oak-pine woodland; 3400–5450, 6500 ft (1036–1661, 1981 m). Flowers orange.
Plants die back to a tuberoid root after the first freeze. The leaves are usually bitter tasting.
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Portulaca umbraticola Kunth subsp. lanceolata J.F. Matthew & Ketron [P. lanceolata Engelm.]
Winged or crowned purslane. Figure 127. Common, scattered ephemeral found in riparian scrub, scrub grassland, and oak
woodland; 3400–5400, 5600 ft (1036–1646, 1707 m). Flowers yellow with red tips.

PRIMULACEAE – Primrose Family
Androsace occidentalis Pursh
Western rock jasmine. Uncommon, local ephemeral found in riparian scrub, scrub grassland and oak woodland; 3420, 4380,
4880 ft (1042, 1335, 1487 m). Flowers white to pale pink, minute. Usually multiple plants are seen in small pockets.

RANUNCULACEAE – Crowfoot Family
Anemone tuberosa Rydb.
Desert windflower. Figure 128. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland,
and oak woodland; 3100–5380 ft (945–1640 m). Flowers pale pink to white.

Delphinium scaposum Greene
Barestem or tall mountain larkspur. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, and scrub
grassland; 3200–4350 ft (975–1326 m). Flowers deep blue and white.
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Figures 127-138. Row 1: Portulaca umbraticola subsp. lanceolata, Anemone tuberosa, Rubus neomexicanus, Row 2: Bouvardia ternifolia, Heuchera
sanguinea, Scrophularia parviflora, Row 3: Simmondsia chinensis (female), Simmondsia chinensis (male), Datura wrightii; Row 4: Nicotinana obtusifolia,
Physalis crassifolia, Solanum nigrescens.
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Myosurus cupulatus S. Watson
Arizona mousetail. Uncommon, local ephemeral found in desert scrub, scrub grassland, and oak woodland; 3600, 4380, 4900,
5400 ft (1097, 1335, 1494, 1646 m). Flowers pinkish-green, minute. This species is usually found at seeps.

Thalictrum fendleri Engelm. ex A. Gray
Fendler meadow-rue. Uncommon, local herbaceous perennial found in oak-pine woodland and pine forest; 6000, 6380 ft (1829,
1945 m). Flowers with pale green sepals, filaments and stigmas purple, anthers yellow. The pendant anthers of male flowers stand
out, but female flowers are inconspicuous.

RHAMNACEAE – Buckthorn Family
Ceanothus fendleri A. Gray
Buckbrush, deer brier. Uncommon, scattered shrub found in oak-pine woodland and pine forest; 6300–7200 ft (1920–2195 m).
Flowers white.
Fruits were not seen in years plants were not seem flowering. Ripe fruits open with an audible “pop” when the rising sun warms
them, and seeds are expelled with force.

Rhamnus crocea Nutt. [R. crocea Nutt. subsp. ilicifolia (Kellogg) C.B. Wolf; R. ilicifolia Kellogg]
Hollyleaf buckthorn. Uncommon, scattered shrub found in oak woodland, oak-pine woodland, and pine forest; 4880–6450, 7255
ft (1487–1966, 2211 m). Flowers yellow to yellow-green.
The fruits are bitter, and besides myself, no other animal seems to eat them. If they form late in the season, the fruits do not
ripen, particularly after freezing weather. Two small plants were found on the peak in 2007. Felger & Rutman (2016a) noted that,
in the Ajo Mountains, leaf forms used by Christie et al. (2006) to distinguish between R. crocea and R. ilicifolia can be found on the
same plant. In this area, plants sometimes have leaves under 2 cm long with dentate margins and often have leaves with emarginate apices, characteristics of R. crocea according to Christie et al.; leaves in the canyon are almost always undulate and are either
spinescent or spinose dentate, characteristics of what Christie et al. called R. ilicifolia. Only once have I seen a leaf with an entire
margin.
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Ziziphus obtusifolia (Hook. ex Torr. & A. Gray) A. Gray var. canescens (A. Gray) M.C. Johnst. [Condalia lycioides (A. Gray)
Weberb. var. canescens (A. Gray) Trel.]
Graythorn, lotebush. Rare (12), scattered shrub found in desert scrub, riparian scrub, scrub grassland, and oak woodland;
3100–4450, 4800, 5000 ft (945–1356, 1463, 1524 m). Flowers yellow-green. Plants at 5000 ft have not been seen flowering, likely because flowers are very small, the flowering period is quite short and probably later than at lower elevations, and the plant is several
feet from the trail.

ROSACEAE – Rose Family
Holodiscus discolor (Pursh) Maxim. var. discolor [Spiraea discolor Pursh]
Rock spirea, shrubby cream bush. Rare (11), local shrub found in pine forest; 7220 ft (2201 m). Flowers yellowish-white.

Prunus serotina Ehrh. var. rufula (Wooton & Standl.) McVaugh [P. virens (Wooton & Standl.) Shreve var. rufula (Wooton &
Standl.) Sarg.
Southwestern black cherry. Rare (10), local tree found in oak-pine woodland and pine forest; 6000, 6350–6500 ft (1829, 1935–
1981 m). Flowers white. All plants but the one at 6000 ft have been seen in a side drainage in pine forest. I have yet to see fruits.

Bertelsen: Finger Rock Canyon Watershed

179

Rubus neomexicanus A. Gray
New Mexico raspberry or thimbleberry. Figure 129. Rare (10), local shrub found in oak-pine woodland and pine forest; 6000,
7200 ft (1829, 2195 m). Flowers white. Fruits are small and with little pulp, but tasty when ripe.

Vauquelinia californica (Torr.) Sarg. subsp. californica
Arizona rosewood. Common, widespread shrub (rarely a small tree) found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3300–6450, 6800 ft (1006–1966, 2073 m). Flowers white.
In very dry winters and springs, some plants may ooze a thick, sticky, sweet, clear sap that slowly drips, spotting the ground
below. These plants clearly seem to be under drought stress and often have many dead branches. So far, however, they have always
survived. I have never seen anything eating the sap.

RUBIACEAE – Madder Family
Bouvardia ternifolia (Cav.) Schltdl. [B. glaberrima Engelm.]
Scarlet bouvardia, firecracker bush. Figure 130. Uncommon, scattered subshrub found in scrub grassland, oak woodland and
oak-pine woodland; 4400–6400 ft (1341–1951 m). Flowers bright red.

Galium aparine L.
Bedstraw, cleavers, goosegrass. Very common, widespread ephemeral found in riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–5100, 6000 ft (975–1554, 1829 m). Flowers white, minute. A few plants beside the trail were seen at
6000 ft in 2003; they were likely from seed transported by a hiker.
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Galium fendleri A. Gray
Fendler bedstraw, cleavers. Rare (3), local herbaceous perennial found in pine forest; 7220–7250 ft (2201–2210 m). Flowers
white, minute. The three plants were found singly, at the base of cliffs. One plant died in 1989.

Galium mexicanum Kunth subsp. asperrimum (A. Gray) Dempster [Galium asperrimum A. Gray]
Mexican bedstraw, cleavers. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 6000–
6400 ft (1829–1951 m). Flowers white, minute.

Galium microphyllum A. Gray
Bracted bedstraw, cleavers. Rare (9), local herbaceous perennial found in scrub grassland, oak woodland and oak-pine woodland; 4200, 4750, 5000, 5900, 6000 ft (1280, 1448, 1524, 1798, 1829 m). Flowers pale yellow, minute.

Galium proliferum A. Gray
Great Basin or limestone bedstraw. Common, scattered ephemeral found in desert scrub, riparian scrub, and scrub grassland;
3200–4800 ft (975–1463 m). Flowers white, minute.
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Galium wrightii A. Gray [G. wrightii var. rothrockii (A. Gray) Ehrend.; G. rothrockii A. Gray]
Wright bedstraw or cleavers. Common, scattered herbaceous perennial found in scrub grassland, oak woodland, oak-pine woodland and pine forest; 5350–7000 ft (1631–2134 m). Flowers reddish-purple, minute.

Stenotis greenei (A. Gray) Terrell & H. Rob. [Hedyotis greenei (A. Gray) W.H. Lewis; Houstonia greenei (A. Gray) Terrell; Oldenlandia greenei A. Gray]
Greene starviolet. Common, scattered ephemeral found in oak-pine woodland and pine forest; 5450–7255 ft (1661–2211 m).
Flowers white, minute. Plants often flower when under 2 in (5.1 cm); I have never seen plants over 4 in (10.2 cm) high in the canyon.

RUTACEAE – Rue Family
Ptelea trifoliata L. subsp. angustifolia (Benth.) V.L. Bailey [P. angustifolia Benth.; P. angustifolia var. cognata (Greene) Kearney &
Peebles]
Narrowleaf or common hoptree. Uncommon, local tree found in oak-pine woodland and pine forest; 6000, 7230 ft (1829, 2204
m). Flowers white. At best a spindly tree, up to about 15 ft (4.6 m) high with a trunk diameter seldom over 4 in (10.2 cm).
Little (1950) referred to the plant’s “strong, unpleasant odor,” and Elias (1987) indicated the “foul-smelling flowers” are pollinated
by carrion flies. I thought the plants smelled like skunk whenever I brushed against them for several years until Mima Falk, then
the Coronado National Forest botanist, on a hike with me in 1992, crushed a leaf and commented on the lemon scent. Ever since
the plants have smelled like lemon to me. I subsequently found that rubbing crushed leaves on exposed skin repels mosquitoes,
gnats, and black flies, but the effect is not long-lasting. The somewhat confusing synonymy of this species discussed in Kearney &
Peebles (1960) continues: Skornia et al. (2015) proposed the name Ptelea trifoliata subsp. angustifolia var. cognata for populations
in southwest Arizona.
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SALICACEAE – Willow Family
Populus fremontii S. Watson subsp. fremontii
Fremont cottonwood. Rare (9 mature plants), local tree found in riparian scrub and oak woodland; 3400–3550, 5000 ft (1036–
1082, 1524 m). Flowers greenish-yellow.
One tree was cut down in 1992 by a self-identified hunter who said cottonwoods take up too much surface water that deer need.
The highest individual, in the bottom of the canyon about 200 ft (61 m) below the trail, was never seen flowering. Drought was
likely responsible for the death of four trees, including the largest tree in 2005, the one at 5000 ft in 2006, the second largest tree in
2010, and another in 2014. The four remaining trees are all found in the vicinity of the spring; one of them lost the upper half of
the main trunk in 2016. One result of the 1994 flood was the sprouting of 72 seedlings; by August only three remained, however,
and these died by June of the following year. Three more seedlings sprouted in 2007, but they died before the arrival of the 2008
monsoon. One of the first significant sources of pollen in winter, trees attract large numbers of *Apis mellifera (honey bee) when
they begin to flower.

Salix gooddingii C.R. Ball
Goodding willow. Rare (2), local tree found in riparian scrub; 3540 ft (1079 m). Male flowers greenish-yellow, female flowers
inconspicuous. Both plants were in the bottom of the canyon where water pools when the stream is flowing; they died in 2002. The
mile two observation was of the two plants seen from the trail above.

SANTALACEAE – Sandlewood Family, see COMANDRACEAE and VISCACEAE (See Nickrent et al. 2010 for a reclassification
of the Santalales Order.)
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SAPINDACEAE – Soapberry Family
Dodonaea viscosa Jacq. var. angustifolia (L. f.) Benth.
Hopbush. Uncommon, scattered shrub found in riparian scrub, scrub grassland, and oak woodland; 3540–5100 ft (1079–1554
m). Flowers yellow.
Most plants on a north-facing slope at 4400 ft (1341 m), above the narrowest portion of the canyon (which likely inhibited cold
air drainage), were killed to the ground during the February 2011 freeze, and only a few resprouted. Plants above 4600 ft (1402 m)
on west-northwest slopes, however, were unaffected by the freeze.

SAXIFRAGACEAE – Saxifrage Family
Heuchera sanguinea Engelm.
Coral bells. Figure 131. Uncommon, scattered herbaceous perennial found in oak woodland, oak-pine woodland, and pine forest; 5000–7250 ft (1524–2210 m). Flowers red, anthers white. Plants normally live at least ten years.

Micranthes eriophora (S. Watson) Small [Saxifraga eriophora S. Watson]
Redfuzz saxifrage. Uncommon, local herbaceous perennial found in oak-pine woodland and pine forest; 6340–6360 ft (1932–
1938 m). Flowers white. At least a few rosettes appear every year, but during dry periods they desiccate without flowering.

SCROPHULARIACEAE – Figwort Family
See also OROBANCHACEAE, PHRYMACEAE, and PLANTAGINACEAE.
Olmstead et al. (2001) discussed the “disintegration of the Scrophulariaceae.”
Scrophularia parviflora Wooton & Standl.
Pineland figwort. Figure 132. Uncommon, scattered herbaceous perennial found in oak-pine woodland and pine forest; 6000–
6400 ft (1829–1951 m). Flowers green with red upper corolla lobe. In wet years, plants may reach 4 ft (1.2 m) in height, but there is
no change in the size of flowers.
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SIMMONDSIACEAE – Jojoba Family
Simmondsia chinensis (Link) C.K. Schneid.
Jojoba, coffee berry. Figures 133 and 134. Common, widespread shrub found in desert scrub and riparian scrub; 3100–3400 ft
(945–1036 m). Flowers green, male flowers with yellow anthers and female flowers with yellow stigmas.
Although I have seen flowering of male plants in summer and fall, I have yet to see any fruits produced. Buchmann & Nabham
(1996) provided an excellent description of the wind pollination of this species. Dipodomys merriami merriami (Merriam kangaroo
rat) is frequently seen gathering fruits under the shrubs at night.

SOLANACEAE – Nightshade Family
Datura discolor Bernh.
Desert-thorn apple. Rare (4), local ephemeral found in desert scrub; 3120 ft (951 m). Flowers white with purple throat. Flowers
open primarily at night, and close by mid-morning. All plants were within a 16 in2 (103.2 cm2) area.

Datura wrightii Regel
Sacred thorn apple. Figure 135. Uncommon, scattered herbaceous perennial found in riparian scrub, scrub grassland, and oak
woodland; 3500–5100 ft (1067–1554 m). Flowers white.
Flowers open primarily at night, and close by mid-morning. Flowers are often 8 in (20.3 cm) long and 4.5 in (11.4 cm) in diameter, making it the largest flower in the study area. It is also one of the most fragrant, the scent carrying over a quarter mile (0.4 km)
on a light breeze. I assume flowers are pollinated by moths, but I have yet to see moths in or around the flowers.
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Lycium berlandieri Dunal var. longistylum C.L. Hitchc.
Berlandier wolfberry or desert-thorn. Common, scattered shrub found in desert scrub, riparian scrub, and scrub grassland;
3100–4400 ft (945–1341 m). Flowers pale purple to white. As is the case with the other Lycium species, I find the fruits tasty.

Lycium exsertum A. Gray
Wolfberry, Arizona desert-thorn. Rare (8), local shrub found in desert scrub and riparian scrub; 3300, 3500–3600 ft (1006,
1067–1097 m). Flowers pale purple. All plants but one have been found in the canyon bottom.

Lycium fremontii A. Gray var. fremontii
Fremont wolfberry or desert-thorn. Uncommon, scattered shrub found in desert scrub and riparian scrub; 3300–3750 ft
(1006–1143 m). Flowers purple.
This species seems to require moister microhabitats than L. berlandieri, such as the base of debris flows or large boulders, and is
much more widespread than L. exsertum. The fruits are usually larger than those of the other two species.
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*Nicotiana glauca Graham
Tree tobacco. Rare (1), local non-native tree found in oak woodland; 5000 ft (1524 m). Flowers yellow. The plant, about 10 ft (3
m) high with a trunk 3 in (7.6 cm) in diameter, died after a hard freeze in 1989. Cold air drainage from the steep slope likely permitted the plant to live as long as it did.

Nicotiana obtusifolia M. Martens & Galeotti
Desert tobacco. Figure 136. Uncommon, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland,
and oak woodland; 3100–5000 ft (945–1524 m). Flowers white.

Physalis crassifolia Benth.
Thick-leaved groundcherry, yellow nightshade groundcherry. Figure 137. Uncommon, scattered herbaceous perennial found in
desert scrub, riparian scrub, oak woodland, and oak-pine woodland; 3200–5100, 5700–6450 ft (975–1554, 1737–1966 m). Flowers
yellow, usually with light brown center. As apparent in the graph below, the two small populations in oak-pine woodland have been
the most productive.

Physalis hederifolia A. Gray var. hederifolia
Ivyleaf groundcherry. Rare (11), scattered herbaceous perennial found in desert scrub and riparian scrub; 3200–3540 ft (975–
1079 m). Flowers yellow with dark brown center.
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Physalis pubescens L. var. integrifolia (Dunal) Waterf.
Hairy groundcherry, husk tomato. Rare (5), local ephemeral found in riparian scrub; 3400–3545 ft (1036–1080 m). Flowers
yellow with dark brown center.

Physalis solanacea (Schltdl.) Axelius [Margaranthus solanaceus Schltdl.]
Netted globeberry. Uncommon, scattered ephemeral found in oak woodland and oak-pine woodland; 4900, 5100, 5350–5700,
6250 ft (1494, 1554, 1631–1737, 1905 m). Flowers greenish-yellow, sometimes tinged with purple.

Solanum nigrescens M. Martens & Galeotti [S. douglasii Dunal]
Douglas or green-spot nightshade. Figure 138. Uncommon, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine woodland; 3400–6420 ft (1036–1957 m). Flower white with prominent yellow anthers.

STERCULIACEAE – Cacao Family, see MALVACEAE
TALINACEAE – Talinum Family
Talinum aurantiacum Engelm. [Phemeranthus aurantiacus (Engelm.) Kiger; T. aurantiacum var. angustissimum Engelm.; T. angustissimum (Engelm.) Wooton & Standl.]
Orange flameflower. Figure 139. Rare (5), local herbaceous perennial found in riparian scrub, scrub grassland, and oak woodland; 3700, 4700, 5200 ft (1128, 1433, 1585 m). Flowers orange.
Above-ground growth occurs only in summer. Kiger (2001) transferred this taxon to Phemeranthus (Montiaceae), but it was
returned to Talinum by Price & Ferguson (2012). The lowest plant survived for at least six years.
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Talinum paniculatum (Jacq.) Gaertn.
Pink babybreath, jewels of Opar. Rare (16), local herbaceous perennial found in riparian scrub and oak woodland; 3500, 3600,
4650, 4900, 5000 ft (1067, 1097, 1417, 1494, 1524 m). Flowers pink, open in mid-afternoon and close by dusk.
Above-ground growth occurs only in summer. The species seems to prefer microhabitats at the base of outcrops or large boulders. Six plants were found at 4900 ft and only one plant at 5000 ft. The largest patch, at the base of a rock outcrop at 4650 ft, has
changed little in size during the study period. Plants on miles one and two (three plants each mile) lived only one or two years. The
fanciful common name was taken from Edgar Rice Burroughs’ Tarzan and the Jewels of Opar. Imagination can, indeed, run wild.

ULMACEAE – Elm Family, see CANNABACEAE
URTICACEAE – Nettle Family
Parietaria hespera B.D. Hinton var. hespera
Rillita pellitory. Very common, scattered ephemeral found in desert scrub, riparian scrub, and oak woodland; 3200–3700,
5100–5300 ft (975–1128, 1554–1615 m). Flowers greenish yellow to cream, minute.

VERBENACEAE – Vervain Family
Aloysia wrightii (A. Gray ex Torr.) A. Heller [Lippia wrightii A. Gray ex Torr.]
Wright lippa or beebush, oreganillo. Uncommon, scattered shrub found in riparian scrub, scrub grassland, and oak woodland;
3400–5000 ft (1036–1524 m). Flowers white.
Flowers are quite fragrant, especially at night, and leaves have a pleasant lemony aroma when crushed. Large numbers of small
moths visit the plants during peak flowering.
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Glandularia gooddingii (Briq.) Solbrig [Verbena gooddingii Briq.]
Goodding verbena, southwestern vervain. Figure 140. Common, scattered herbaceous perennial found in riparian scrub, scrub
grassland, oak woodland and oak-pine woodland; 3300–5800 ft (1006–1768 m). Flowers deep pink to light lavender, lightening in
color after anthesis. See Nesom (2010b) for a discussion of variation in, and distribution of, this taxon.

Glandularia latilobata (L.M. Perry) G.L. Nesom [Verbena bipinnatifida Nutt. var. latilobata L.M. Perry]
Wide-lobed vervain. Uncommon, scattered herbaceous perennial found in riparian scrub, oak-pine woodland and pine forest;
3500, 5700–7255 ft (1067, 1737–2211 m). Flowers deep pink, becoming light pink after anthesis.
Although there is some overlap in the ranges of this and G. gooddingii, they have not been found close together. One plant was
seen in riparian scrub in 2015. See Nesom (2010a) for a discussion of the Glandularia bipinnatifida group.

VISCACEAE – Mistletoe Family
Phoradendron californicum Nutt.
Desert or mesquite mistletoe. Common, scattered parasitic aerial subshrub found in desert scrub, riparian scrub, and scrub
grassland; 3100–4700 ft (945–1433 m). Flowers yellow, minute.
A hemiparasite, in this canyon it is usually found on Senegalia greggii (catclaw acacia), sometimes on Prosopis velutina (velvet
mesquite), and rarely on Parkinsonia microphylla (foothill paloverde). Phainopepla nitens (phainopepla) relish the fruit and is the
primary vector for dispersal. The sweet scent of the flowers carries a considerable distance on the night air, and I usually smell
them before I see them. See Yule et al. (2016) and Yule & Bronstein (2017) for flowering phenology and population structure in
this species.
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Phoradendron serotinum (Raf.) M.C. Johnst. subsp. tomentosum (DC.) Kuijt [P. tomentosum (DC.) Engelm. ex A. Gray; P. coryae Trel.; P. villosum Nutt. subsp. coryae (Trel.) Wiens; P. leucarpum subsp. tomentosum (DC.) J.R. Abbott & R.L. Thompson]
Cory mistletoe. Common, scattered parasitic aerial subshrub found in oak-pine woodland; 4800, 5050–6500 ft (1463, 1539–1981
m). Flowers yellow, minute.
This hemiparasite has been observed primarily on Quercus arizonicus (Arizona white oak) but is sometimes found on Quercus
emoryi (Emory oak). It was seen on Quercus turbinella (shrub live oak) in 2014 but was consumed by the 2015 fire; in 2018 a clump
was seen on Morus microphylla (littleleaf mulberry) at 4800 ft. In very dry springs when oaks lose all their leaves, such as 2006,
considerable die-off has been observed.
Nickrent (2016) in his Flora of North America treatment used the name P. leucarpum (Raf.) Reveal & M.C. Johnst. based on unpublished data, “a population genetic and morphometric study” described in a Master of Science thesis by A.K. Hawking in 2010.
In the absence of published supporting data, I am accepting Kuijt (2003) in using the name and synonyms above. If species in the
P. leucarpum complex and related species hybridize, it would be important to know if Hawking took this into consideration. The
number of specimens analyzed and whether these specimens had been correctly identified are also important to know.

VITACEAE – Grape Family
Cissus trifoliata (L.) L.
Sorrelvine. Uncommon, scattered perennial vine found in riparian scrub, scrub grassland, and oak woodland; 3300–5000 ft
(1006–1524 m). Flowers yellow-green.

Vitis arizonica Engelm.
Canyon grape. Uncommon, scattered perennial vine found in riparian scrub and oak-pine woodland; 3300–4000, 6000 ft
(1006–1219, 1829 m). Flowers yellow-green.
Ripe fruit have not been observed in the study area; indeed, even green fruits are rare even though plants are observed flowering
most years. The plant at 6000 ft died in 2009.
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ZYGOPHYLLACEAE – Caltrop Family
Kallstroemia californica (S. Watson) Vail
California caltrop. Rare (8), local ephemeral found in desert scrub and scrub grassland, 4040, 4200, 4540 ft (1231, 1280, 1384 m).
Flowers yellow-orange.

Kallstroemia grandiflora Torr. ex A. Gray
Arizona poppy, orange caltrop. Figure 141. Rare (14), local ephemeral found in scrub grassland; 4600 ft (1402 m). Flowers orange.

Larrea tridentata (DC.) Coville var. tridentata [L. divaricata Cav. subsp. tridentata (DC.) Felger & Lowe]
Creosote bush, greasewood. Rare (1), local shrub found in riparian scrub; 3350 ft (1021 m). Flowers yellow. The plant is located
in the secondary floodplain of the canyon in sandy soil.
For a discussion of the taxonomic rank of the North American Larrea, see Felger (2000) and Felger & Rutman (2016b). I have
yet to see galls created by the Asphondylia auripila group of gall midges on this plant; they are frequently seen in the Tucson Mountains.
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Figures 139-150. Row 1: Talinum aurantiacum, Glandularia gooddingii, Kallstroemia grandiflora; Row 2: Allium macropetalum, Habranthus longifolius,
Agave schottii var. schottii; Row 3: Dipterostemon capitatus subsp. pauciflorus, Echeandia flavescens,Yucca “schottii”; Row 4: Commelina dianthifolia,
Commelina erecta,Tradescantia occidentalis var. scopulorum.
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Tribulus terrestris L.
Puncturevine. Rare (1) ephemeral found in riparian scrub; 3350 ft (1021 m). Flowers bright yellow. A single plant was found in
sandy soil beside the trail.
Given how common this noxious weed is in Tucson, it is surprising it has not been found in the study area previously. The only
other Santa Catalina Mountain record in SEINet (2017) is the 2008 collection by Verrier in Peppersauce Canyon.

MONOCOTS
AMARYLLIDACEAE – Amaryllis Family
Allium geyeri S. Watson
Geyer wild onion. Rare (6), local herbaceous perennial found in riparian scrub and oak-pine woodland; 3400, 5480 ft (1036,
1670 m). Flowers urn-shaped, tepals light to deep pink, spreading at tips.

Allium macropetalum Rydb.
Largeflower wild onion. Figure 142. Uncommon, local herbaceous perennial found in scrub grassland and oak-pine woodland;
4350, 4400, 5240, 5460 ft (1326, 1341, 1597, 1664 m). Flowers light pink with deep pink midveins.

Habranthus longifolius (Hemsl.) Flagg, G. Lom. Sm. & Meerow [Zephyranthes longifolia Hemsl.]
Plains rain lily, copper zephyr lily. Figure 143. Uncommon, scattered herbaceous perennial found in scrub grassland and oak
woodland; 4540–5200 ft (1384–1585 m). Flowers yellow. See Flagg et al. (2010) for the differences between Habranthus and Zephyranthes.
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ASPARAGACEAE – Asparagus Family
See Verhoek & Hess (2002) for the lack of agreement on Agavaceae treatments.
Agave chrysantha Peebles [A. palmeri Engelm. var. chrysantha (Peebles) Little]
Goldenflower century plant. Common, widespread large leaf succulent found in all vegetative associations; 3200–7255 ft
(975–2211 m). Flowers gold-yellow. Offsets are frequent.
A. chrysantha is found more frequently in thin soil atop bedrock, cracks in rocks, and cliff faces than A. palmeri. Hodgson (1999)
reported that the two species hybridize in Pima County. Although hybridization/introgression is probably occurring in the study
area, both species have consistent differences, and I do not currently record separate data on possible hybrids in the watershed. The
key characteristic of A. chrysantha I use for identification is flower color. Plants usually have narrow panicles with branches that are
usually ascending and about as long as the flower clusters. Since the beginning of the study, the pattern of small teeth alternating
with larger teeth on the margins of leaves seems to be decreasingly common while plants with panicle branches as much as twice
longer than flower clusters seem to be increasingly common.
Two plants at 6850 ft (2088 m) produced flower stalks in early October 2011, and one of these produced three flowers in early
November before freezing temperatures killed open flowers and buds. In June 2016 the upper 6 ft (1.8 m) of an 18 ft (5.5 m) flower
stalk broke off, perhaps because of insect damage; in late July, nine small flower clusters on very short peduncles, the largest only 5
in (12.7 cm) in diameter, grew from leaf axils on the stem, beginning at the top of the broken stem. The peduncles became increasingly shorter as they moved down the stem, and at the bottom, flowers emerged directly from the axils. A number of fruits were
produced by upper clusters. This plant bloomed continuously for most of August and sporadically until mid November.

Agave palmeri Engelm.
Palmer century plant. Uncommon, scattered large leaf succulent found in riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3400–3500, 4650–7000 ft (1036–1067, 1417–2134 m). Buds often reddish, flowers greenish-yellow, petals
sometimes tinged with purple on the tips. I have never seen offsets.
This species is generally found in deeper soils than A. chrysantha. Consistent characteristics of A. palmeri are flower color, broad
panicles, and marginal teeth on leaves of uniform size (sometimes relatively large); panicle branches are usually horizontal and
twice as long as the flower clusters.
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Agave schottii Engelm. var. schottii
Schott shindagger. Figure 144. Common, scattered small leaf succulent found in desert scrub, scrub grassland, oak woodland,
oak-pine woodland, and pine forest; 3300–7000 ft (1006–2134 m). Flowers yellow.
On two occasions, bulbils up to 4 in (10.2 cm) high developed on flower stalks, a likely result of lack of pollination (Ezequiel
Ezcurra, personal communication, 2008). Hodgson (1999) reported that this species may hybridize with A. chrysantha in Pima
County, but plants with intermediate characteristics of the two species have not been observed. Although Tayassu tajacu sonorensis (javelina) seem to relish this species in the Rincon Mountains, I have seen little evidence of them eating A. schottii in the study
area, although in April 2008 a small patch was uprooted and the roots and lower portion of the stems were eaten. In 2011, the
leaves of a number of plants above 6400 ft (1951 m) were heavily browsed down to 4–5 in (10.2–12.7 cm), the only time I have seen
such herbivory.

Agave schottii Engelm. var. treleasei (Toumey) Kearney & Peebles
Trelease shindagger. Rare (4), local small leaf succulent found in desert scrub; 3600 ft (1097 m). Flowers yellow.
One large plant about 18 in (45.7 cm) in diameter produced three offsets, each about 9 in (22.9 cm) in diameter, before blooming. The last known plant died in 2006. SEINet (2017) includes two other records in Finger Rock Canyon, one at 4200 ft (1280 m)
and one at 4900 ft (1494 m), but the GPS coordinates provided on herbarium vouchers are nowhere near the described locations
when plotted in Google Earth Pro (ver. 7.1.7.2006). Reveal & Hodgson (2002) indicated this taxon “may be of hybrid origin involving A. chrysantha or A. palmeri and A. schottii var. schottii.”

Dasylirion wheeleri S. Watson ex Rothr.
Common sotol, desert spoon. Common, scattered shrub-sized leaf succulent found in riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3500–6700 ft (1067–2042 m). Flowers greenish-white to pale yellow, tepals sometimes tinged
with purple. Stems often become decumbent with age.
Very large plants with rosettes over 5 ft (1.5 m) in diameter and with stems over 6.5 ft (2 m) in length present at the beginning
of the study suggest this species may live well over 100 years. Likely because of the amount of dead material on the lower portion
of the stem, plants do not survive fire of even moderate intensity. Xylocopa californica arizonensis (Arizona carpenter bee) utilizes
dead flower stalks for nest sites (Buchmann & Nabham, 1996). Brushing against plants at night frequently flushes roosting birds.
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Dipterostemon capitatus (Benth.) Rydb. subsp. pauciflorus (Torr.) R.E. Preston [Dichelostemma capitatum (Benth.) Alph. Wood
subsp. pauciflorum (Torr.) Keator; D. pulchellum (Salisb.) A. Heller; Brodiaea capitata Benth.]
Bluedicks. Figure 145. Common, scattered herbaceous perennial found in desert scrub, riparian scrub, scrub grassland, and oak
woodland; 3100–5300 ft (945–1615 m). Flowers purple, rarely white.
I am following Preston (2017) who discussed the taxonomic confusion since the early 1800s regarding this species. Pires (2002),
in his Flora of North America treatment, noted, “Recent antonomical and molecular data support the idea that this species is not
directly related to the other members of Dichelostemma and perhaps is best treated as its own species.”

Echeandia flavescens (Schult. & Schult. f.) Cruden [Anthericum torreyi Baker]
Torrey crag lily. Figure 146. Uncommon, scattered herbaceous perennial found in oak woodland, oak-pine woodland, and pine
forest; 5200–7255 ft (1585–2211 m). Flowers orange-yellow.

Nolina microcarpa S. Watson
Beargrass. Common, scattered shrub-sized leaf succulent found in scrub grassland, oak woodland, oak-pine woodland, and pine
forest; 4000–7250 ft (1219–2210 m). Flowers white. New leaves sprouted from root crowns very quickly after the 2015 fire.

Yucca “schottii” [Y. schottii Engelm. nom. illeg.]
Mountain yucca. Figure 147 and figures 151–156. Common, scattered shrub-sized leaf succulent found in oak woodland, oakpine woodland, and pine forest; 4900–7250 ft (1494–2210 m). Flowers white, pendent, open day and night.
The appropriate name for this taxon is undetermined. For the first ten years of this study, there was solid agreement that one of
the commonYucca species in the Catalinas was Y. schottii Engelm. based on descriptions of Kearney & Peebles (1960) and Shreve
& Wiggens (1964), among others. Lenz & Hanson (2000a) showed, however that Y. schottii Engelm. is an illegitimate name, so its
continued use is not appropriate. Following publication of the Flora of North America Yucca treatment (Hess & Robbins 2002),
the Southwest Environmental Information Network (SEINet) redirected searches for Y. schottii to Y. madrensis, suggesting that
was the appropriate name. Based on my observations of yuccas in the Santa Catalina and Rincon Mountains and review of the
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Yucca descriptions of Trelease (1902), Kearney & Peebles (1960), Shreve & Wiggens (1964), Gentry (1972), Lenz & Hanson (2000a,
2000b), and Hess & Robbins (2002), it was fairly easy to determine what the species known asYucca schottii was not—namely Y.
madrensis Gentry or Y. baccata Torr. var. brevifolia L.D. Benson & R.A. Darrow—but the “correct” name has remained elusive.
Recently the SEINet database was modified to redirect searches for Yucca schottii to Yucca x schottii and included an excerpt from
the FNA treatment which referenced the Lenz & Hanson (2000b) paper describing hybridization in three southwest Yucca species.
This is problematic since there is no indication Lenz & Hanson ever visited the Santa Catalina or Rincon Mountains or analyzed
herbarium specimens labeled Yucca schottii Engelm. from these ranges. The phylogenetic analysis of Pellmyr et al. (2007) showed
Y. schottii as a sister species to Y. baccata but only three samples of Y. schottii (and none of Y. madrensis) were included in the study.
Pending an in-depth analysis of the genus, including populations in the Catalinas and the neighboring Rincons, I decided to use Y.
“schottii” since no other valid names are consistent with the characteristics I have observed in the study area. Verrier (2018) agreed
with my observations and also used this name. Given the confusion concerning this taxon, a more complete description seems
essential.
Plants in the Finger Rock Canyon drainage are seldom more than 6 ft (1.8 m) high; the largest plants are usually in heavily
shaded areas. Stems are usually erect or nearly so, but may sometimes be decumbent (Figures 151–156). The prostrate portion
of decumbent stems frequently lose all dead leaves (Figure 153). Branching at the base and apex is fairly common; three or more
stems arising at the base of the plant and two or more rosettes at the apex are regularly seen (Figures 153–154). New rosettes, usually with leaves equaling or surpassing the length of those of parent plants (Figure 156), often arise at the base of plants when the
main stem dies or is damaged and develop into new stems. These are not “pups” or offsets because they do not become independent plants. One erosion-exposed root crown at 6600 ft (2012 m) has one semi-erect stem with a small rosette at the base and bears
the scars of four previous stems. Mature leaves are light to dark green or yellow-green, frequently the same shade as O. engelmannii
(Engelmann pricklypear) pads, while new or young leaves are often bluish green. Living leaves are ascending and rigid while dead
leaves bend downward at the base. The dead leaves usually remain on the plants for decades. Leaves are concavo-convex with the
distal 1-2 in (2.5-5.1 cm) or more involute, ending in a hard, sharp point about 1 cm long. The involute margins sometimes fuse
and effectively lengthen the hard point to 1-1.5 in (2.5-3.8 cm). On new leaves this point is dark red to black, turning brown to gray
as the leaf matures. Hikers regularly cut off the tips of leaves overhanging trails due to their propensity to draw blood. Due to the
shallow U-shaped cross section of the leaves, the rosettes hold considerable snow, and collect dew and rain. As a result, moisture is
probably directed down the stem to the roots. The weight of snow may also be responsible for leaning or decumbent stems. The leaf
length and width of mature plants is highly variable in the study area. In May 2008, I measured the longest leaves of 60 randomly
selected mature plants (with new or old flower stalks) at various elevations. They averaged 21 in (53.3 cm) in length with a range of
12.5–33.8 in (31.8–85.8 cm) and 1.3 in (3.3 cm) wide with a range of 0.75–1.93 in (1.9–4.9 cm). Only one leaf was longer than 30
in (76.2 cm). Plants with all leaves under 14 in (35.6 cm) or with leaves of average or greater length but only 2 cm wide are sometimes seen (Figures 151, 153). Paniculate inflorescences are usually ovoid but sometimes cylindrical (Figures 154-155). The height
of plants seems completely unrelated to when they flower. Inflorescences may barely exceed the leaves (Figure 153), but usually a
quarter to a little more than half of the panicle is above the leaves (Figures 154–155). The oddest inflorescence seen in the study
area was a short panicle emerging from what appeared to be a dead, prostrate stem (Figure 152). Baccate fruits are basically oblong,
3–4 in (7.6-10.2 cm) long when mature, usually constricted near the middle, and pendent. I have found that fruits are palatable
only after they freeze and then thaw in the sun; the mesocarp tastes like ripe bananas but the ectocarp and endocarp remain bitter.
Seeds are flat and black. Normally fruits remain on the panicle until after freezing temperatures, but in 2016 nearly all fruits in
the study area failed to develop fully, turned black, and fell off within a few weeks. I have checked several dozen new rosettes at
ground level in an effort to determine whether they grew from seed or root crowns. All but one clearly grew from an existing root
crown and were within 1 ft (30.1 cm) of an existing stem. Only one rosette, 25 ft (7.6 m) from the nearest yucca, had a taproot;
it was more than 5 in (12.7 cm) deep. This suggests germination is quite sporatic or seeds have limited germination potential, at
least in this setting. Verrier (personal communication, 2018) reported that in cultivation a germination rate of 80% has been seen
in seeds less than two years old. He also indicated that this taxon “seems to grow at nearly double the rate as Y. baccata and Y.
elata.” This rapid growth rate may be characteristic only of young plants; in the study area, the growth rate of mature plants seems
to be very slow. Twice (2011 and 2018) the central leaves of many plants, were heavily browsed down to 8–10 in (20.3–25.4 cm).
Given the height of browsed plants, Odocoileus virginianus couesi (whitetailed deer) were the likely diners. Within two months, all
plants burned in the 2015 wildfire produced 1-5 multiple acaulescent rosettes, as large as those of the plants that burned, from root
crowns. The dead leaves on one stem were completely burned off, and the stem was blackened, but the plant produced five rosettes
after the fire, plus flowers in 2016, before the rosette on the burned stem died.
I am impressed with the extensive field work and analysis of Lenz & Hanson (2000b) on Y. baccata, Y. elata, and Y. madrensis
and their description of likely hybrids. The morphological variability in plants in the study area seems to suggest possible hybrid
origins. The Y. baccata x Y. elata hybrid Lenz & Hanson described seems very similar to plants in the Finger Rock Canyon watershed, but fruits in the study area vary little in shape or size, and panicles are never completely above the leaves. Moreover, Lenz &
Hanson did not provide genetic support for their contention that the three species hybridize. Certainly more work is necessary to
understand speciation and hybridization in the genus. Pellmyr et al. (2007) analyzed 4322 AFLP markers of 32 Yucca species (87
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samples). They found strong support for the three recognized sections—Chaenocarpa (capsule fruits), Sarcocarpa (fleshy fruits),
and Clistocarpa (spongy fruits)—but concluded, “Within these groups, where taxonomic circumscriptions are narrow and historically contested, there was at most limited monophyly of traditional taxa, suggesting rapid recent diversification, introgression, or
non-monophyletically circumscribed taxa.” Hess & Robbins expressed skepticism that baccate and capsular species could hybridize, but Lenz & Hanson (2000b) include a photograph of fruits with characteristics of both fruit types. Pellmyr et al. (2007) noted,
however, that there is only one known case of hybridization supported by genetic data. Interestingly, Darwell & Althoff (2016)
discussed four closely related Yucca species in Texas with overlapping ranges that share the same pollinator but rarely hybridize,
“suggesting that strong selection due to niche requirements is mediating species boundaries.” Although Y. baccata, Y. elata, and Y.
madrensis may hybridize, I question whether hybridization is recent or frequent given the different habitats in which these species
are found, the distance between populations, varying flowering times, and different pollinators. If hybridization did occur, the next
problem, of course, would be determining how seeds were dispersed. Although I have seen some fruits with teeth marks—probably
those of rodents or Sylvilagus floridanus holzneri (eastern cottontail)—I have never seen seeds in scat of Ursus americanus amblyceps (black bear), Nasua nasua molaris (coati), or Urocyon cinereoargenteus scottii (gray fox), mammals that have a much larger
home range.

ASPHODELACEAE – Asphodel Family
*Aloe maculata All.
Soap aloe. Uncommon, local non-native succulent found in oak woodland and oak-pine woodland, 4800, 5100, 5630 ft (1463,
1554, 1716 m). Flowers red.
The first record of this species was of a large cluster 38 in (96.5 cm) by 49 in (124.5 cm) at 5630 ft, about 40 ft (12.2 m) below the
trail on a very steep slope visible from only about 10 ft (3 m) of the trail. Individual rosettes averaged about 7 in (17.8 cm) in diameter. There were 12 flower stalks up to 30 in (76.2 cm) high. The population was not killed during the hard freeze in February 2011.
Flowers were not seen in 2011–2012 but four flower stalks were seen in 2013. In 2014, the first flowers were seen in late February,
and the cluster produced 20 flower stalks. While glassing the opposite side of the canyon with a spotting scope in 2015, I located
two more populations on the west side of the canyon at approximately 4800 ft and 5100 ft, separated by a steep drainage. When
flowering, both clusters are clearly visible from the trail with the naked eye. The cluster at 4800 ft is approximately the same size of
the cluster at 5630 ft, but the clump at 5100 ft is about twice the size of the other clusters. Flower stalks of the two new clusters were
too numerous to count accurately. Flower stalks of plants in the three locations appear to be about the same height. Given the location of the populations in this canyon, it seems possible the dispersal vectors are Odocoileus virginianus couesi (whitetailed deer) or
Ovis canadensis nelsoni (desert bighorn sheep). In the spring of 2015, I believe this was the only food plant available to Selasphorus
platycercus (broad-tailed hummingbird). The locations of the two oak woodland populations would make eradication a difficult
task.
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COMMELINACEAE – Spiderwort Family
Commelina dianthifolia Delile
Birdbill dayflower. Figure 148. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland, oak woodland, oak-pine woodland, and pine forest; 3700–7255 ft (1128–2211 m). Flowers blue to purple, sometimes white or pink. Flowers
are open only in morning hours.

Commelina erecta L.
Whitemouth dayflower. Figure 149. Uncommon, local herbaceous perennial found in riparian scrub; 3550, 3640 ft (1082, 1109
m). Flowers blue with small white lower petal. Flowers are open in the morning only.

Tradescantia occidentalis (Britton) Smyth var. scopulorum (Rose) E.S. Anderson & Woodson
Prairie spiderwort, spider lily. Figure 150. Common, scattered herbaceous perennial found in riparian scrub, scrub grassland,
oak woodland, and oak-pine woodland; 3400–6600 ft (1036–2012 m). Flowers blue to purple, sometimes nearly white. Flowers
remain open until mid-afternoon in shaded areas.

CYPERACEAE – Sedge Family
Bulbostylis capillaris (L.) Kunth ex C.B. Clarke
Densetuft hairsedge. Uncommon, scattered ephemeral found in oak-pine woodland and pine forest; 5300–5650, 6300, 6850–
7255 ft (1615–1722, 1920, 2088–2211 m).
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Bulbostylis funckii (Steud.) C.B. Clarke
Funck hairsedge. Uncommon, local ephemeral found in oak-pine woodland; 6825–6850 ft (2080–2088 m).

Carex turbinata Liebm. [C. leucodonta Holm]
Huachuca Mountain sedge. Rare (3), local herbaceous perennial found in pine forest; 6480 ft (1975 m). The fact that these three
plants, next to each other and beside the trail, were observed in flower only six times in seven years suggests the flowering period is
quite short.

Cyperus dipsaceus Leibm. [C. wrightii Britton]
Wright flatsedge. Uncommon, local herbaceous perennial found in oak-pine woodland; 6450–6500 ft (1966–1981 m). Plants are
found in soil made soggy by bedrock seeps above the drainage bottom, a rare habitat in the canyon.

Cyperus esculentus L. var. leptostachyus Boeckeler
Yellow nutsedge, chufa flatsedge. Uncommon, local non-native herbaceous perennial found in riparian scrub; 3540–3560 ft
(1079–1085 m). Plants are usually found in soggy soils.
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Cyperus fendlerianus Boeckeler
Fendler flatsedge. Common, scattered herbaceous perennial found in riparian scrub, oak woodland, oak-pine woodland and
pine forest; 4000, 5200–7000 ft (1219, 1585–2134 m).

Cyperus manimae Kunth var. asperrimus (Liebm.) Kük. [C. asperrimus Liebm.]
Spectacular flatsedge. Uncommon, local herbaceous perennial found in oak-pine woodland; 6480 ft (1975 m).
This species was found with C. dipsaceus in soggy soil. Like C. dipsaceus, the population decreased sharply after 2002, but this
taxon has not been seen since 2006.

Cyperus mutisii (Kunth) Andersson
Mutis flatsedge. Common, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine woodland;
3500–3600, 4800-6850 ft (1067–1097, 1463–2088 m). Mile 2 records are from the canyon bottom a short distance above the spring.

Cyperus pallidicolor (Kük.) G.C. Tucker
Pallid flatsedge. Rare (9), local herbaceous perennial found in oak woodland; 4880, 5200 ft (1487, 1585 m).
The first three plants observed, all growing at the base of a boulder beside the trail at 4880 ft, died in 2007. In 2008, 6 more plants
were found under an oak at 5200 ft. The oak, and apparently these plants, did not survive the 2015 fire.
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Cyperus sphaerolepis Boeckeler [C. rusbyi Britton]
Rusby flatsedge. Uncommon, scattered perennial found in oak woodland, oak-pine woodland and pine forest; 5250, 6300–7255
ft (1600, 1920–2211 m).
Following the Finger Rock fire in 2015, 22 plants at 5250 ft, likely previously unseen because they were hidden by dense vegetation, resprouted in an area completely denuded by the fire.

Cyperus squarrosus L. [C. aristatus Rottb.]
Bearded flatsedge. Common, scattered ephemeral found in riparian scrub, oak woodland, oak-pine woodland, and pine forest;
3500, 5200, 6300–7250 ft (1067, 1585, 1920–2210 m).

Cyperus tetragonus Elliott [C. tetragonus var. pringlei (Britton) Kük.; C. pringlei Britton.]
Pringle flatsedge. Rare (6), local herbaceous perennial found in oak-pine woodland; 5900 ft (1798 m).
Tucker et al. (2003) included C. pringlei as a synonym of C. tetragonus but indicated: “The status of Cyperus pringlei from the
southwestern United States requires further study.”
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Lipocarpha micrantha (Vahl) G.C. Tucker [Hemicarpha micrantha (Vahl) Pax]
Smallflower halfchaff sedge. Rare (11), local ephemeral found in riparian scrub; 3550 ft (1082 m). All plants have been found in
the same seep atop bedrock in the canyon bottom.

JUNCACEAE – Rush Family
Juncus acuminatus Michx.
Tapertip rush. Uncommon, scattered herbaceous perennial found in riparian scrub and oak-pine woodland; 3500–3700,
6800–6900 ft (1067–1128, 2073–2103 m).

Juncus bufonius L.
Toad rush. Uncommon, local ephemeral found in riparian scrub; 3450 ft (1052 m).

Juncus dudleyi Weigand
Dudley rush. Uncommon, scattered herbaceous perennial found in riparian scrub, oak woodland, and oak-pine woodland; 3570,
5150, 6000, 6550–6800 ft (1088, 1570, 1829, 1996–2073 m).
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Juncus marginatus Rostk.
Grassleaf rush. Uncommon, local herbaceous perennial found in riparian scrub; 3550, 3800 ft (1082, 1158 m).

LILIACEAE –Lily Family, see AMARYLLIDACEAE, ASPARAGACEAE, and ASPHODELACEAE. Utech (2002) discussed the
“dismemberment” of the Liliaceae.
NOLINACEAE – Bear Grass Family, see ASPERAGACEAE
ORCHIDACEAE – Orchid Family
Corallorhiza striata Lindl. var. vreelandii (Rydb.) L.O. Williams
Hooded or striped coral root. Rare (1), local herbaceous perennial growing in bedrock crack about 4 in (10.2 cm) wide in
oak-pine woodland at 6450 ft (1966 m). Observed only with dried flowers and fruits in July 2001. Determined by Ron Coleman.
Searches in the same location in subsequent years have produced no other plants. Coleman (2002) reported that the flowers are
probably pollinated by a parasitic wasp.
POACEAE – Grass Family
Agrostis scabra Willd.
Rough bentgrass. Uncommon, local perennial grass found in riparian scrub; 3400–3920 ft (1036–1195 m). Plants are found only
in soggy soil near surface water.

Aristida adscensionis L.
Sixweeks threeawn. Very common, widespread ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3100–6850 ft (945–2088 m).
During unusually wet summers, plants may grow over 3 ft (0.9 m) high. This is the only ephemeral in the flora with a flowering
season changing with elevation: plants bloom primarily in spring in desert scrub, spring and summer in riparian scrub and scrub
grassland, and summer in oak woodland and oak-pine woodland.
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Aristida purpurea Nutt. var. parishii (Hitchc.) Allred [A. parishii Hitchc.]
Parish threeawn. Uncommon, scattered perennial grass found in desert scrub, riparian scrub, and scrub grassland; 3200–4550 ft
(975–1387 m). Clumps are seldom close together and do not seem to prefer any particular microhabitat.

Aristida purpurea Nutt. var. purpurea
Purple threeawn. Rare (2 clumps), local perennial grass found in desert scrub and scrub grassland; 3200, 4280 ft (975, 1305 m).

Aristida schiedeana Trin. & Rupr. var. orcuttiana (Vasey) Allred & Valdéz-Reyna [A. orcuttiana Vasey]
Beggartick grass. Very common, widespread perennial grass found in oak-pine woodland and pine forest; 5300–7000, 7255 ft
(1615–2134, 2211 m).
I confused this grass with A. ternipes var. ternipes for many years. In August 2000, while descending the trail, the sun rose over
the canyon wall and lit up a patch of this species; the dark color of the glumes and the branching of panicles clearly showed it was
something different. I confused the two species largely because I did not look closely enough at something I thought I knew well.

Aristida ternipes Cav. var. gentilis (Henrard) Allred [A. hamulosa Henrard]
Threeawn spidergrass. Uncommon, scattered perennial grass found in riparian scrub, scrub grassland and oak woodland;
3450–5150 ft (1052–1570 m).
Originally found in a limited area in scrub grassland, in 2008 this species spread widely in scrub grassland and oak woodland
and was far more common that year than var. ternipes. This variety, when compared with var. ternipes, has a lower probability of
flowering in spring and is much more likely to be seen flowering years with average or less than average precipitation. See Trent &
Allred (1990) for a morphological comparison of the two varieties. They noted differences in ranges but habitats were quite similar
and concluded, “The hamulosa taxon [now var. gentilis] has spread to slightly more temperate areas in California and Colorado,
and ternipes perhaps represents a more subtropical form.”
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Aristida ternipes Cav. var. ternipes
Spidergrass. Very common, widespread perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–6000, 6400 ft (975–1829, 1951 m).
I thought this species was common above 5300 ft (1615 m) elevation before A. schiedeana was identified, but its abundance
declines sharply above 5300 ft. The small population on an open slope at 6400 ft disappeared in 2002.

*Avena fatua L.
Wild oat. Common, widespread non-native ephemeral grass found in desert scrub, riparian scrub and scrub grasslnd; 3300–
4500 ft (1006–1372 m).

Bothriochloa barbinodis (Lag.) Herter [Andropogon barbinodis Lag.]
Cane beardgrass or bluestem. Common, widespread perennial grass found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3200–6000, 6450–6500 ft (975–1829, 1966–1981 m).
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Bouteloua aristidoides (Kunth) Griseb. var. aristidoides
Needle grama. Very common, widespread ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–5900, 6600 ft (975–1798, 2012 m).

Bouteloua barbata Lag. var. rothrockii (Vasey) Gould [B. rothrockii Vasey]
Rothrock grama. Rare (4 clumps), local perennial grass found in desert scrub and scrub grassland; 3400, 3640, 4300 ft (1036,
1109, 1311 m). Peterson et al. (2015) commented on the “significant genetic variation occurring within B. barbata.”

Bouteloua curtipendula (Michx.) Torr. var. caespitosa Gould & Kapadia
Sideoats grama. Very common, widespread perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oak-pine woodland; 3500–6000, 6400–6500 ft (1067–1829, 1951–1981 m).
Wipff (2003) recognized three varieties of this species, one of which is found only in Mexico. The two varieties in the U.S. are
distinguished by whether plants are caespitose or have rhizomes. Siqueiros-Delgado et al. (2013) stated: “Distinguishing among
these varieties is challenging due to a continuous pattern of morphological variation which is likely related to a high incidence of
polyploidy, putative hybridization, and apomixes.” In her doctoral dissertation, Halbrook (2012) concluded that the morphological
traits distinguishing the three varieties result primarily from phenotypic plasticity, not genetic variance. Late in the wet summer of
2006, hoping to find var. curtipendula in the canyon, I inspected the root systems of at least five clumps on each of the upper four
miles of the trail but found no plants with rhizomes even in deeper soils at higher elevations. Pending more extensive phylogenetic
analysis of section Bouteloua as described by Peterson et al. (2015), I will continue to recognize varieties of this species.

Bouteloua eriopoda (Torr.) Torr.
Black grama. Uncommon, local perennial grass found in scrub grassland; 3880 ft (1183 m).
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Bouteloua gracilis (Kunth) Lag. ex Griffiths
Blue grama. Rare (6 clumps), local perennial grass found in scrub grassland; 4450, 4500, 4550 ft (1356, 1372, 1387 m). One
clump lived for two years, but the others for only a year.

Bouteloua hirsuta Lag. subsp. hirsuta
Hairy grama. Very common, widespread perennial grass found in desert scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400, 3900–6000, 6900 ft (1036, 1189–1829, 2103 m). In years with good precipation, entire spikes are in flower, and the
pendant anthers are quite showy; in dryer periods, sometimes only a single anther or two will be visible at the same time.

Bouteloua repens (Kunth) Scribn. & Merr. [B. filiformis (E. Fourn.) Griffiths]
Slender grama. Common, scattered perennial grass found in desert scrub, scrub grassland, oak woodland, and oak-pine woodland; 3350–5700 ft (1021–1737 m).

Bromus anomalus Rupr. ex E. Fourn.
Nodding brome. Uncommon, scattered perennial grass found in oak-pine woodland and pine forest; 5250–7255 ft (1600–2211
m). Most plants are found between 6000–6400 on north- or northwest-facing slopes.
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Bromus carinatus Hook. & Arn. var. carinatus
California brome. Uncommon, local ephemeral grass found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400–3540, 4300, 5200, 5400, 5700 ft (1036–1079, 1311, 1585, 1646, 1737 m).

Bromus carinatus Hook. & Arn. var. marginatus (Nees ex Steud.) Barkworth & Anderton [B. marginatus Nees ex Steud.]
Mountain brome. Rare (7), local perennial grass found in riparian scrub; 3500 ft (1067 m).

*Bromus rubens L.
Red brome, foxtail chess. Very common, widespread non-native ephemeral grass found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3100–6300 ft (945–1920 m).
Although usually blooming in spring or early summer, a few plants have been seen blooming in July (2009), August (1991),
September (1990–1991, 1993–1994, 2006), October (1993, 2006), November (1988–1989, 2006, 2008, 2015) and December
(2008, 2014). Plants blooming from July-December were found in three locations: the bottom of the canyon near the spring, on a
north-facing slope at about 4400 ft (1341 m), and on a northwest-facing slope at 6200 ft (1890 m). After several years of dramatic
reduction in its population and disappearance in many areas of the canyon, the species returned in great abundance throughout
the watershed in 2015, including in areas where it had not been seen for several years. Large patches appeared within the 2015 burn
in area where the species had not been seen for more than ten years. This suggests, contrary to the findings of Salo (2004), that the
seed bank may remain viable for many years.
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*Cenchrus ciliaris L. [Pennisetum ciliare (L.) Link]
Buffelgrass. Common, scattered non-native perennial grass found in desert scrub, riparian scrub, scrub grassland and oak woodland; 3200–4550, 5200 ft (975–1387, 1585 m).
The population increased dramatically in 2006, spreading into undisturbed natural areas high on open slopes; it was collected at
5200 ft that year. Plants quickly form large patches which crowd out native species. Although native species quickly return if populations are eradicated early, once buffelgrass has become established I have found that native species do not return for several years
at best when these old patches are eradicated. See Chemisquy et al. (2010) and Donadio et al. (2009) for a discussion on the return
to the genus Cenchrus.

*Cenchrus setaceus (Forssk.) Morrone [Pennisetum setaceum (Forssk.) Chiov.; P. ruppelii Steud.]
Fountain grass. Common, scattered non-native perennial grass found in desert scrub, riparian scrub, scrub grassland, and oakpine woodland; 3120–4700, 5750 ft (951–1433, 1753 m).
Although still primarily a riparian species, it has moved up onto open slopes and rock outcrops, particularly since 2002. One
clump was eradicated at 5750 ft in 2006.

Chloris virgata Sw.
Feather fingergrass. Uncommon, local ephemeral grass found in riparian scrub and oak-pine woodland; 3500, 4300, 6000, 6450
ft (1067, 1311 1829, 1966 m). Most plants have been seen in thin soil atop bedrock at 6000 ft in an area of about 45 ft2 (4.2 m2).

Cottea pappophoroides Kunth
Cotta grass. Common, scattered perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3400–5700 ft (1036–1737 m).
With the dramatic increase in the *Enneapogon cenchroides (soft feather pappusgrass) between 4300–4400 ft (1311–1341 m), this
species has nearly disappeared in the area where it was once common.
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*Cynodon dactylon (L.) Pers. var. dactylon
Bermuda grass. Common, local non-native perennial grass found in riparian scrub; 3300–3600 ft (1006–1097 m).
Found only at the spring at the beginning of the study, after the 1994 flood event, it became established several places as much as
0.25 mi (0.4 km) down-stream on the secondary floodplain. This grass tends to form large patches, crowding out native vegetation.
At the spring, it has provided habitat for Sigmodon arizonae cienegae (Arizona cotton rat) which tunnels extensively under the matted grass. I first encountered the rodent when it shot out of a tunnel opening with a large Pituophis catenifer (gophersnake) in hot
pursuit. As the snake constricted and ate the rat, I noted the pelage and took several measurements of the rat to facilitate identification. The gophersnake was unperturbed by my presence.

Digitaria californica (Benth.) Henrard var. californica [Trichachne californica (Benth.) Chase]
Arizona cottontop. Common, scattered perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–5800 ft (975–1768 m).

Digitaria insularis (L.) Fedde [Trichachne insularis (L.) Nees]
Sourgrass. Uncommon, local perennial grass found in desert scrub and riparian scrub; 3240, 3450, 3600, 5700 ft (988, 1052,
1097, 1737 m). Found in widely separated clumps.
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Dinebra panicea (Retz.) P.M. Peterson & N. Snow subsp. brachiata (Steud.) P.M. Peterson & N. Snow [Leptochloa panicea
(Retz.) Ohwi subsp. brachiata (Steud.) N. Snow; L. brachiata Steud.; L. mucronata (Michx.) Kunth; L. filiformis (Pers.) P. Beauv.]
Red sprangletop. Uncommon, scattered ephemeral grass found in desert scrub, riparian scrub, and oak woodland; 3500–3600,
5280, 5400 ft (1067–1097, 1609, 1646 m).
This species has declined dramatically since 2002. See Peterson et al. (2012) for a discussion of the division of the genus Leptochloa into five genera and Snow (1998) for a discussion of the subspecies of what was L. panacea.

Disakisperma dubium (Kunth) P.M. Peterson & N. Snow [Leptochloa dubia (Kunth) Nees]
Green sprangletop. Uncommon, scattered perennial grass found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3400–5700, 6400 ft (1036–1737, 1951 m).

*Echinochloa colona (L.) Link
Jungle rice. Uncommon, local non-native ephemeral grass found in riparian scrub; 3400–3700 ft (1036–1128 m).

Elymus elymoides (Raf.) Swezey subsp. brevifolius (J.G. Sm.) Barkworth [Sitanion hystrix (Nutt.) J.G. Sm.]
Squirreltail grass. Uncommon, scattered perennial grass found in riparian scrub, scrub grassland, oak woodland, oak-pine
woodland, and pine forest; 3400–7000 ft (1036–2134 m).
Plants are found only in small, widely scattered patches and live for only a few years. Where these patches will appear in a given
year is unpredictable since they always seem to be on the move. No habitat preference is apparent.

214

Desert Plants 34(1-2)

July 2018

*Enneapogon cenchroides (Licht. ex Roem. & Schult.) C.E. Hubb. [Pappophorum cenchroides Licht. ex Roem. & Schult.]
Soft feather pappusgrass. Common, scattered non-native ephemeral grass found in desert scrub, riparian scrub, scrub grassland,
oak woodland, and oak-pine woodland; 3100–4600, 5900, 6220 ft (945–1402, 1798, 1896 m).
Each stem may exceed 3 ft (0.9 m) in some years and bear multiple panicles. It has increased dramatically since 2002 and appears
to be crowding out native species, particularly in wet years. Although usually an ephemeral, it may survive freezing temperatures;
when it flowers in winter or early spring, stems are short, often under 6 in (15.2 cm) high, and arise from the base of what appear
to be dead plants.

Enneapogon desvauxii P. Beauv.
Spike or nineawn pappusgrass. Common, scattered perennial grass found in desert scrub, riparian scrub, scrub grassland, oak
woodland, and oak-pine woodland; 3120–6950 ft (951–2118 m).

*Eragrostis cilianensis (All.) Vignolo ex Janch.
Stinkgrass. Common, scattered non-native ephemeral grass found in all vegetative associations; 3200–5200, 5700, 7250 ft
(975–1585, 1737, 2210 m).
Seven plants, all with a prostrate habit, were found at 7250 ft on top of Mount Kimball in 1993 and were eradicated. It has not
been seen above 5700 ft since. The density of plants has increased considerably since 2008, however, particularly in oak woodland.
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*Eragrostis curvula (Schrad.) Nees [E. curvula var. conferta Nees; Eragrostis filiformis Link var. conferta (Nees) Thell.]
Boer or weeping lovegrass. Uncommon, scattered non-native perennial grass found in riparian scrub, scrub grassland, oak
woodland, oak-pine woodland and pine forest; 3160–3280, 4240–4600, 5000, 5250, 5550, 6500, 7250 ft (963–1000, 1292–1402,
1524, 1600, 1692, 1981, 2210 m).
Originally only found in riparian scrub, this species has steadily moved upward, usually with only a few clumps at each location;
two clumps were found atop Mt. Kimball in 2010. I pull up all clumps I find and can reach safely, but it has persisted in spite of my
efforts. In 2016 numerous plants appeared in the oak woodland area burned in the 2015 fire. The closest known plants prior to the
fire were about a quarter mile (0.4 km) away.

*Eragrostis echinochloidea Stapf
African lovegrass. Uncommon, local non-native perennial grass found in desert scrub and riparian scrub; 3150, 3280, 3540 ft
(960, 1000, 1079 m). In April 2018, several plants were seen at 4850 ft in oak woodland.

Eragrostis intermedia Hitchc.
Plains lovegrass. Very common, widespread perennial grass found in riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3540, 4400–6600, 6850 ft (1079, 1341–2012, 2088 m). This species has undergone considerable decline during the
current drought and is now common only in oak-pine woodland.

*Eragrostis lehmanniana Nees
Lehmann lovegrass. Very common, widespread non-native perennial grass found in all vegetative associations; 3100–6200, 6820,
7250–7255 ft (945–1890, 2079, 2210–2211 m). I have never seen any evidence of herbivory on plants, although once I saw numerous *Apis mellifera (honey bees) gathering pollen from them.
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Eragrostis mexicana (Hornem.) Link subsp. mexicana
Mexican lovegrass. Uncommon, scattered ephemeral grass found in oak-pine woodland; 5500–6600 ft (1676–2012 m).

Eragrostis pectinacea (Michx.) Nees var. pectinacea
Tufted lovegrass. Very common, scattered ephemeral grass found in riparian scrub, scrub grassland, oak-pine woodland and
pine forest; 3570, 4450, 5200–6600, 7255 ft (1088, 1356, 1585–2012, 2211 m). The size of plants often varies widely at different
locations within the same year.

Eriochloa acuminata (J. Presl) Kunth var. acuminata [E. gracilis (E. Fourn.) Hitchc.; E. lemmonii Vasey & Scribn. var. gracilis (E.
Fourn.) Gould]
Tapertip cupgrass. Uncommon, local ephemeral grass found in riparian scrub; 3240–3540 ft (988–1079 m). Plants are found in
wet soil in the bottom of the canyon.
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Eriochloa aristata Vasey
Bearded cupgrass. Uncommon, local ephemeral grass found in riparian scrub, 3540 ft (1079 m). Plants are found in a small area
with very wet soil in the canyon bottom.

*Festuca bromoides L. [Vulpia bromoides (L.) Gray; Festuca myuros var. bromoides (L.) Wimm. & Grab.]
Brome fescue. Uncommon, scattered non-native ephemeral grass found in desert scrub and scrub grassland; 3560, 4000–4350 ft
(1085,1219–1326 m). See Catalan et al. (2004) for festicoid grass phylogeny.

Festuca microstachys Nutt. var. ciliata A. Gray ex Beal [Vulpia microstachys (Nutt.) Munro var. ciliata (A. Gray ex Beal) Lonard &
Gould]
Small fescue. Uncommon, scattered ephemeral grass found in scrub grassland; 4300–4400 ft (1311–1341 m). All plants have
been seen on a northwest-facing slope.

Festuca octoflora Walter var. hirtella (Piper) Hitchc. [Vulpia octoflora (Walter) Rydb. var. hirtella (Piper) Henrard]
Hairy sixweeks fescue. Uncommon, scattered ephemeral grass found in desert scrub, riparian scrub, and scrub grassland;
3200–3500, 4350, 4550 ft (975–1067, 1326, 1387 m).
Var. hirtella seems to prefer more mesic habitats than var. octoflora. It is usually found at the base of boulders but in wet years is
sometimes intermixed with var. octoflora.
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Festuca octoflora Walter var. octoflora [Vulpia octoflora (Walter) Rydb. var. octoflora]
Sixweeks fescue. Common, widespread ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3100–6220 ft (945–1896 m).
Unlike var. hirtella, var. octoflora has frequently been seen growing in thin soil on top, or in cracks, of large rocks and boulders. It
is also increasingly found at higher elevations.

Heteropogon contortus (L.) P. Beauv. ex Roem. & Schult.
Tanglehead. Common, scattered perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland, and oakpine woodland; 3120, 3300–5800, 6540 ft (951, 1006–1768, 1993 m).
This species spread widely in 2006-2007, forming large patches in scrub grassland. It has persisted in most new locations, but
patches are much smaller than when they first became established. Male flowers are usually seen at night and female flowers,
during the day.

*Hordeum murinum L. subsp. glaucum (Steud.) Tzvelev [H. glaucum Steud.]
Wild or smooth barley. Common, scattered non-native ephemeral grass found in desert scrub, riparian scrub, scrub grassland,
and oak-pine woodland; 3500–3700, 4200–4300, 4800, 6000 ft (1067–1128, 1280–1311, 1463, 1829 m).

Koeleria macrantha (Ledeb.) Schult [K. nitida Nutt.; K. cristata (L.) Pers. nom. illeg.]
Prairie Junegrass. Common, widespread perennial grass found in scrub grassland, oak woodland, oak-pine woodland, and pine
forest; 4450–7250 ft (1356–2210 m).
Tropicos (2018) and the Catalogue of New Work Grasses (2017) indicate that Koeleria pyramidata (Lam.) P. Beauv. subsp. pyramidata is the accepted name for this species based on the morphological analysis of Quintanar & Castroviejo (2013). These authors
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included K. micrantha in K. pyramidata based on material only from the western Mediterranean Basin and Macronesia and none
from North America. Arnow (1994), however, compared morphological characteristics of material from North American populations of K. micrantha and European populations of K. pyramidata and found a number of differences. She recognized that the two
species hybridize and excluded populations in close proximity. I accept Arnow’s findings pending a comprehensive phylogenetic
analysis of Koeleria.

*Melinis repens (Willd.) Zizka subsp. repens [Rhynchelytrum repens (Willd.) C.E. Hubb.; R. roseum (Nees) Stapf & C.E. Hobb.]
Natal or rose grass. Uncommon, scattered non-native perennial grass found in desert scrub, riparian scrub, scrub grassland,
oak woodland, and oak-pine woodland; 3200–5800, 6200 ft (975–1768, 1890 m). One clump was eradicated at 6200 ft in 2006 and
another about 50 ft (15.2 m) away in 2016.

Muhlenbergia alopecuroides (Griseb.) P.M. Peterson & Columbus [Lycurus alopecuroides Griseb.; L. setosus (Nutt.) C. Reeder;
Pleopogon setosum Nutt.;]
Bristly wolf tail. Common, widespread perennial grass found in scrub grassland, oak woodland, oak-pine woodland, and pine
forest; 4100–7255 ft (1250–2211 m). I follow Peterson & Columbus (2008) and Columbus & Smith (2010) in using this name.

Muhlenbergia appressa C.O. Goodd.
Devil’s Canyon muhly. Uncommon, local ephemeral grass found in oak woodland, and oak-pine woodland; 5250, 5520, 6450 ft
(1600, 1682, 1966 m).
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Muhlenbergia arizonica Scribn.
Arizona muhly. Uncommon, local perennial grass found in oak woodland; 5240 ft (1597 m).
Originally found in an area of about 60 ft2 (5.6 m2), the location was invaded by *Eragrostis lehmanniana (Lehmann lovegrass) in
2002. After the 2015 fire, the lovegrass became much denser, and in December 2017 only 23 M. arizonica plants could be found.

Muhlenbergia dumosa Scribn. ex Vasey
Bamboo muhly. Rare (2 clumps), local perennial grass found in riparian scrub; 3450, 3540 ft (1052, 1079 m).
The clump at 3540 ft died in 2003, and the clump at 3450 died in 2012; both locations had been heavily invaded by *Cenchrus
setaceus (fountain grass). Several searches of the first 2.5 mi (4 km) of the canyon bottom produced no other plants.

Muhlenbergia emersleyi Vasey
Bullgrass. Very common, widespread perennial grass found in all vegetative associations; 3300–7255 ft (1006–2211 m). The
length of the awns, if present, is quite variable.
Flowering panicles are open and spreading, conical in shape, the lower branches much longer than the upper branches. Herbarium specimens I have seen look very different from plants in their natural setting in having compact, dense panicles; graminologist
John Reeder told me the panicles close while in a plant press (personal communication, 2007).
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Muhlenbergia fragilis Swallen
Slender or delicate muhly. Uncommon, scattered ephemeral grass found in oak-pine woodland; 5450–6850 ft (1661–2088 m).

Muhlenbergia longiligula Hitchc.
Longtongue muhly. Uncommon, scattered perennial grass found in scrub grassland, oak woodland, oak-pine woodland, and
pine forest; 3900–7200 ft (1189–2195 m). When open and spreading, panicles are cylindrical in shape, the lower branches about as
long as the upper branches.

Muhlenbergia microsperma (DC.) Kunth
Littleseed muhly. Common, scattered ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak woodland, and
oak-pine woodland; 3100–4800, 6400–6500 ft (945–1463, 1951–1981 m).

Muhlenbergia minutissima (Steud.) Swallen
Annual muhly. Uncommon, scattered ephemeral grass found in oak-pine woodland; 6000–6860 ft (1829–2091 m).
This species is often found with intermixed with Muhlenbergia sinuosa but is much less common. Observations result from considerable searching and close inspection.
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Muhlenbergia pauciflora Buckley
New Mexico muhly. Rare (4 clumps), local perennial grass found in pine forest; 7255 ft (2211 m). All plants have been found on
the peak in a soil-filled crack in bedrock.

Muhlenbergia polycaulis Scribn.
Cliff muhly. Uncommon, scattered perennial grass found in oak-pine woodland and pine forest; 6440–7000 ft (1963–2134 m).
This species has been seen only in the upper mile of the main drainage.

Muhlenbergia porteri Scribn. ex Beal
Bush muhly. Common, scattered perennial grass found in desert scrub, riparian scrub, scrub grassland, oak woodland and oakpine woodland; 3100–5400, 5550 ft (945–1646, 1692 m).

Muhlenbergia rigens (Benth.) Hitchc.
Deergrass. Uncommon, local perennial grass found in oak-pine woodland; 6320, 6540 ft (1926, 1993 m). Known from only two
sites, both in the bottom of the main drainage.
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Muhlenbergia sinuosa Swallen
Marshland muhly. Very common, widespread ephemeral grass found in oak-pine woodland and pine forest; 5400, 6200–6850,
7255 ft (1646, 1890–2088, 2211 m). Plants are usually found in dense patches in open areas.

Muhlenbergia tenuifolia (Kunth) Kunth [M. monticola Buckley]
Mesa or slimflower muhly. Common, scattered perennial grass found in scrub grassland, oak woodland, oak-pine woodland,
and pine forest; 4300, 5100–7255 ft (1311, 1554–2211 m).

Muhlenbergia texana Buckley
Texas muhly. Uncommon ephemeral, local grass found in oak woodland; 5200 ft (1585 m). In both years, plants were seen in
flower only on Sept 6th.

Muhlenbergia tricholepis (Torr.) Columbus [Blepharoneuron tricholepis (Torr.) Nash]
Hairy or pine dropseed. Uncommon, scattered perennial grass found in oak-pine woodland; 6500–6600 ft (1981–2012 m). I am
following Peterson et al. (2010) in using this name and Tropicos (2018) for the authors.

224

Desert Plants 34(1-2)

July 2018

Muhlenbergia xerophila C.O. Goodd.
Sycamore Canyon or Weeping muhly. Rare (6 clumps), local perennial grass found in riparian scrub; 3540 ft (1079 m).
The name means “dry-loving,” but I have seen this species only in seeps, including at the type locality. Charlotte Goodding Reeder, a Muhlenbergia expert who first described M. xerophila, indicated the location was “dry as a bone” when she collected the type
specimen. She emphatically argued that M. elongata Scribn. ex Beal is not a valid synonym for this species and strongly objected to
inclusion of that name in the Arizona Rare Plant Committee’s (2001) Arizona Rare Plant Field Guide (personal communication,
2007). Absent molecular data, I bow to her expertise. It is a rare grass in the United States whatever the name. Two clumps have
been destroyed by off-trail hikers.

Munroa pulchella (Kunth) L.D. Amarilla [Dasyochloa pulchella (Kunth) Willd. ex Rydb.; Erioneuron pulchellum (Kunth) Tateoka;
Tridens pulchellus (Kunth) Hitchc.]
Fluff grass, low woollygrass. Uncommon, scattered perennial grass found in desert scrub and riparian scrub; 3100–3500 ft
(945–1067 m).
Although many grass experts prefer retention of Dasyochloa, I believe Amarilla et al. (2013, 2015) made convincing arguments
for Munroa. Although Dasyochloa is not embedded within Munroa, morphological and biogeographical considerations support
their conclusion.

Panicum hirticaule J. Presl subsp. hirticaule [P. hirticaule var. hirticaule; P. capillare L. var. hirticaule (J. Presl) Gould]
Witchgrass, Mexican panicum. Uncommon, scattered ephemeral grass found in riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3500–5000, 5400, 6000 ft (1067–1524, 1646, 1829 m).

Phragmites australis (Cav.) Trin. ex Steud. subsp. americana Saltonstall, P.M. Peterson & Soreng [P. communis Trin.]
Common reed. Uncommon, local perennial grass found in riparian scrub; 3520, 3550 ft (1073, 1082 m). Not observed flowering.
Stems are usually 5–8 ft (1.5–2.4 m) high and often prostrate or ascending. I have seen no evidence (e.g., dead panicles) that
plants have bloomed since first observed. The lower population, which appeared after the 1994 flood event, was cut down in 2016,
presumably by someone who mistook it for *Arundo donax (giant reed). See Saltonstall et al. (2004), Saltonstall & Hauber (2007)
and Swearington & Saltonstall (2010) for discussion of the three subspecies of P. australis.
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Piptochaetium fimbriatum (Kunth) Hitchc.
Pinyon ricegrass. Common, scattered perennial grass found in oak-pine woodland and pine forest; 6000–7000 ft (1829–2134 m).

Piptochaetium pringlei (Beal) Parodi [Stipa pringlei Scribn. ex Beal]
Pringle ricegrass or speargrass. Uncommon, scattered perennial grass found in pine forest, 6380, 6800–7000, 7255 ft (1945,
2073–2134, 2211 m).

*Poa annua L.
Annual bluegrass. Uncommon, local non-native ephemeral grass found in riparian scrub; 3450–3550 ft (1052–1082 m). This
grass seems to prefer wet to soggy soils and forms dense populations.

Poa bigelovii Vasey & Scribn.
Bigelow bluegrass. Common, scattered ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3100–6300 ft (945–1920 m).
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Poa fendleriana (Steud.) Vasey
Fendler bluegrass, muttongrass. Very common, widespread perennial grass found in scrub grassland, oak-pine woodland and
pine forest; 4400, 5400–6500, 7000–7200 ft (1341, 1646–1981, 2134–2195 m).
The species reproduces vegetatively for the most part, and male plants are rarely seen (John Reeder, personal communication,
2007). Gould (1951) notes that the species “produces relatively small amounts of viable seed.” Male plants have not yet been seen in
the study area. The population in pine forest has declined considerably since 2002.

*Polypogon monspeliensis (L.) Desf.
Annual rabbitfoot grass. Uncommon, scattered non-native ephemeral grass found in riparian scrub; 3400–3700 ft (1036–1128
m). Plants are only found in soggy soil near surface water.

*Polypogon viridis (Gouan) Breistr. [Agrostis semiverticillata (Forssk.) C. Chr.]
Water bentgrass, beardless rabbitfoot grass. Uncommon, local non-native perennial grass found in riparian scrub; 3400–3600 ft
(1036–1097 m). Plants are only found in soggy soil near surface water.

*Schismus arabicus Nees [S. barbatus var. arabicus (Nees) J.P. Smith; S. barbatus subsp. arabicus (Nees) Maire & Weiller; S. calycinus (Loefl.) K. Koch var. arabicus (Nees) Kuntz]
Arabian schismus. Rare (5), local non-native ephemeral grass found in desert scrub and oak woodland; 3200, 4200, 4640 ft (975,
1280, 1414 m).
Because identification is difficult in the field, this taxon may be much more common. I collected the five plants identified because they had erect stems and were larger than the typical S. barbatus I usually see.

Bertelsen: Finger Rock Canyon Watershed

227

*Schismus barbatus (L.) Thell.
Common Mediterranean grass. Common, scattered non-native ephemeral grass found in desert scrub, riparian scrub, scrub
grassland, oak woodland, and oak-pine woodland; 3100–5800 ft (945–1768 m).
Stems seem randomly prostrate or erect, with both types often appearing in close proximity. Since I have yet to see Schismus
intermixed with Festuca, it seems likely it out-competes native ephemeral species.

Schizachyrium cirratum (Hack.) Wooton & Standl. [Andropogon cirratus Hack.]
Texas beardgrass. Common, scattered perennial grass found in oak-pine woodland and pine forest; 5300–6850, 7255 ft (1615–
2088, 2211 m).

Schizachyrium sanguineum (Retz.) Alston var. hirtiflorum (Nees) S.L. Hatch [Andropogon hirtiflorus (Nees) Kunth]
Crimson bluestem. Uncommon, scattered perennial grass found in oak-pine woodland and pine forest; 5400–7250 ft (1646–
2210 m).
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Setaria grisebachii E. Fourn.
Grisebach bristlegrass. Uncommon, scattered ephemeral grass found in oak woodland and oak-pine woodland; 5100–6350, 6500
ft (1554–1935, 1981 m). Plants in the study area are seldom over 12 in (30.5 cm) high and are often under 6 in (15.2 cm) when
flowering.

Setaria leucopila (Scribn. & Merr.) K. Schum.
Streambed bristlegrass. Uncommon, scattered perennial grass found in desert scrub, riparian scrub, and scrub grassland;
3100–4300 ft (945–1311 m).
This species is generally found in a more xeric habitat than S. macrostachya, but I have found both species growing side-by-side
in canyons, usually on terraces above the main channel. The common name seems odd since in the study area it has not been
found in the stream bed proper and is rare in the canyon bottom. Stems are usually less than 3 ft (0.9 m) high even in wet years.

Setaria macrostachya Kunth
Plains bristlegrass. Uncommon, scattered perennial grass found in desert scrub, riparian scrub, and oak woodland; 3150–4100,
4800 ft (960–1250, 1463 m).
Usually found in at the base of debris flows in desert scrub or in the canyon bottom (especially the secondary floodplain), stems
are often over 3 ft (0.9 m) high and in 2017 reached 5 ft (1.5 m) in places. One small clump was seen at 4800 ft in 2012, but it did
not persist.

*Sorghum bicolor (L.) Moench
Sorghum. Rare (2), local non-native ephemeral grass found in riparian scrub; 3540 ft (1079 m).
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Sphenopholis obtusata (Michx.) Scribn.
Prairie wedgegrass or wedgescale. Uncommon, local perennial grass found in riparian scrub; 3920 ft (1195 m). Seen once beside
a rarely visited semi-permanent bedrock pool in the canyon bottom.

Sporobolus contractus Hitchc.
Spike dropseed. Uncommon, scattered perennial grass found in riparian scrub, scrub grassland, oak woodland, and oak-pine
woodland; 3200–5400, 5800, 6000 ft (975–1646, 1768, 1829 m).

Sporobolus cryptandrus (Torr.) A. Gray
Sand dropseed. Uncommon, scattered perennial grass found in riparian scrub and scrub grassland; 3300–3700, 4300–4550 ft
(1006–1128, 1311–1387 m).
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Trachypogon secundus (J. Presl) Scribn. [T. spicatus (L. f.) Kuntze]
Crinkle-awn. Uncommon, scattered perennial grass found in scrub grassland, oak woodland, oak-pine woodland, and pine
forest; 4450, 5200–6400 ft (1356, 1585–1951 m).

Tridentopsis mutica (Torr.) P.M. Peterson var. mutica [Tridens muticus (Torr.) Nash var. muticus]
Slim tridens. Common, scattered perennial grass found in desert scrub, riparian scrub, and scrub grassland; 3100–4200 ft
(945–1280 m).
Plants are found in small, widely-scattered patches that persist for many years. See Peterson et al. (2014) for a discussion of this
genus.

Urochloa arizonica (Schribn. & Merr.) Morrone & Zuloaga [Brachiaria arizonica (Scribn. & Merr.) S.T. Blake; Panicum arizonicum Scribn. & Merr.]
Arizona signalgrass. Common, scattered ephemeral grass found in desert scrub, riparian scrub, scrub grassland, oak woodland,
and oak-pine woodland; 3200–5700, 6050 ft (975–1737, 1844 m).

Zuloagaea bulbosa (Kunth) Bess [Panicum bulbosum Kunth]
Bulb zuloagaea, bulb panicgrass. Common, scattered perennial grass found in oak-pine woodland and pine forest; 5400–7255 ft
(1646–2211 m). Bess et al. (2006) noted that the considerable variability in this species is due largely to environmental factors.
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APPENDIX 1. VERTEBRATE FAUNA OF THE FINGER ROCK CANYON WATERSHED
BIRDS

Selasphorus sasin

Allen’s Hummingbird

PICIDAE
Colaptes auratus
Colaptes chrysoides
Melanerpes formicivorus
Melanerpes uropygialis
Picoides scalaris
Picoides arizonae
Picoides villosus
Sphyrapicus varius

Northern (Red-shafted) Flicker
Gilded Flicker
Acorn Woodpecker
Gila Woodpecker
Ladder-backed Woodpecker
Arizona Woodpecker
Hairy Woodpecker
Yellow-bellied Sapsucker

TYRANNIDAE
Contopus pertinax
Contopus sordidulus
Empidonax hammondii
Empidonax oberholseri
Empidonax occidentalis
Myiarchus cinerascens
Myiarchus tyrannulus
Sayornis nigricans
Tyrannus vociferans

Greater Pewee
Western Wood Pewee
Hammond’s Flycatcher
Dusky Flycatcher
Cordilleran Flycatcher
Ash-throated Flycatcher
Brown-crested Flycatcher
Black Phoebe
Cassin’s Kingbird

HIRUNDINIDAE
Petrochelidon pyrrhonota
Tachycineta thalassina

Cliff Swallow
Violet-green Swallow

CATHARTIDAE
Cathartes aura

Turkey Vulture

ACCIPITRIDAE
Accipiter striatus
Accipiter cooperii
Aquila chrysaetos
Buteo albonotatus
Buteo jamaicensis
Parabuteo unicinctus

Sharp-shinned Hawk
Cooper’s Hawk
Golden Eagle
Zone-tailed Hawk
Red-tailed Hawk
Harris Hawk

FALCONIDAE
Falco columbarius columbarius
Falco columbarius suckleyi
Falco mexicanus
Falco peregrinus
Falco sparverius

Northern Merlin
Black Merlin
Prairie Falcon
Peregrine Falcon
American Kestrel

PHASIANIDAE
Callipepla gambelli
Cyrtonyx montezumae
Alectoris chukar
Meleagris gallopavo mexicana

Gambel’s Quail
Montezuma Quail
Chukar
Gould’s Turkey

COLUMBIDAE
Columbina inca
Columba fasciata
Columbina livia
Zenaida asiatica
Zenaida macroura

Inca Dove
Band-tailed Pigeon
Rock Pigeon
White-winged Dove
Morning Dove

CORVIDAE
Aphelocoma californica
Aphelocoma ultramarina
Corvus corax
Cyanocitta stelleri

Western Scrub Jay
Mexican Jay
Common Raven
Steller’s Jay

CUCULIDAE
Geococcyx californianus

Greater Roadrunner

STRIGIDAE
Bubo virginianus
Glaucidium gnoma
Megascops kennicottii
Megascops trichopsis
Micrathene whitneyi
Strix occidentalis lucida

Great Horned Owl
Northern Pigmy Owl
Western Screech Owl
Whiskered Screech Owl
Elf Owl
Mexican Spotted Owl

PARIDAE
Baeolophus ridgwayi
Baeolophus wollweberi
Poecile gambeli

Juniper Titmouse
Bridled Titmouse
Mountain Chickadee

AEGITHALIDAE
Psaltriparus minimus

Bushtit

REMIZIDAE
Auriparus flaviceps

Verdin

SITTIDAE
Sitta carolinensis
Sitta canadensis

White-breasted Nuthatch
Red-breasted Nuthatch

CERTHIDAE
Certhia americana

Brown Creeper

TROGLODYTIDAE
Campylorhynchus brunneicapillus
Catherpes mexicanus
Salpinctes obsoletus
Troglodytes aedon
Thryomanes bewickii

Cactus Wren
Canyon Wren
Rock Wren
House Wren
Bewick’s Wren

REGULIDAE
Regulus calendula

Ruby-crowned Kinglet

CAPRIMULGIDAE
Caprimulgus ridgwayi
Caprimulgus vociferous arizonae
Chordeiles acutipennis
Chordeiles minor
Phalaenoptilus nuttallii

Buff-collared Nightjar
Mexican Whip-poor-will
Lesser Nighthawk
Common Nighthawk
Common Poorwill

APODIDAE
Aeronautes saxatalis

White-throated Swift

TROCHILIDAE
Archilochus alexandri
Calypte anna
Calypte costae
Cynanthus latirostris
Selasphorus platycercus
Selasphorus rufus

Black-chinned Hummingbird
Anna’s Hummingbird
Costa’s Hummingbird
Broad-billed Hummingbird
Broad-tailed Hummingbird
Rufous Hummingbird
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SYLVIIDAE
Polioptila caerulea
Polioptila melanura

Blue-gray Gnatcatcher
Black-tailed Gnatcatcher

TURDIDAE
Catharus guttatus
Myadestes townsendi
Sialia currucoides
Sialia mexicana
Sialia sialis
Turdus migratorius

Hermit Thrush
Townsend’s Solitaire
Mountain Bluebird
Western Bluebird
Eastern Bluebird
American Robin

MIMIDAE
Mimus polyglottos
Toxostoma crissale
Toxostoma curvirostre
Toxostoma lecontei

Northern Mockingbird
Crissal Thrasher
Curve-billed Thrasher
Le Conte’s Thrasher

BOMBYCILLIDAE
Bombycilla cedrorum

Cedar Waxwing

PTILOGONATIDAE
Phainopepla nitens

Phainopepla

LANIIDAE
Lanius ludovicianus

Loggerhead Shrike

STURNIDAE
Sturnus vulgaris

European Starling

VIREONIDAE
Vireo bellii
Vireo gilvus
Vireo huttoni
Vireo plumbeus

Bell’s Vireo
Warbling Vireo
Hutton’s Vireo
Plumbeous Vireo

PARULIDAE
Cardellina rubrifrons
Dendroica coronata
Dendroica graciae
Dendroica nigrescens
Dendroica occidentalis
Dendroica petechia
Dendroica townsendi
Myioborus pictus
Oporonis tolmiei
Vermivora virginiae
Vermivora luciae
Wilsonia pusilla

Red-faced Warbler
Yellow-rumped Warbler
Grace’s Warbler
Black-throated Gray Warbler
Hermit Warbler
Yellow Warbler
Townsend’s Warbler
Painted Redstart
MacGillivray’s Warbler
Virginia’s Warbler
Lucy’s Warbler
Wilson’s Warbler

PEUCODRAMIDAE
Peucedramus taeniatus

Olive Warbler

THRAUPIDAE
Piranga flava
Piranga ludoviciana
Piranga rubra

Hepatic Tanager
Western Tanager
Summer Tanager

CARDINALIDAE
Cardinalis cardinalis
Cardinalis sinuatus
Passerina amoena
Passerina versicolor
Pheucticus melanocephalus

Northern Cardinal
Pyrrhuloxia
Lazuli Bunting
Varied Bunting
Black-headed Grosbeak

EMBERIZIDAE
Aimophila carpalis
Rufous-winged Sparrow
Aimophila ruficeps
Rufous-crowned Sparrow
Amphispiza bilineata
Black-throated Sparrow
Chondestes grammacus
Lark Sparrow
Junco hyemalis hymalis
Dark-eyed Junco
		(Slate-colored)
Junco hyemalis oreganus
Dark-eyed Junco
		(Oregon)
Junco hyemalis caniceps
Dark-eyed Junco
		(Gray-headed)
Junco hyemalis mearnsi
Dark-eyed Junco
		(Pink-sided)
Junco phaeonatus
Yellow-eyed Junco
Pipilo aberti
Abert’s Towhee
Pipilo chlorurus
Green-tailed Towhee
Pipilo fuscus
Canyon Towhee
Pipilo maculatus
Spotted Towhee
Pooecetes gramineus
Vesper Sparrow
Spizella atrogularis
Black-chinned Sparrow
Spizella passerina
Chipping Sparrow
Zonotrichia leucophrys
White-crowned Sparrow
ICTERIDAE
Icterus cucullatus
Icterus parisorum
Molothrus ater

Hooded Oriole
Scott’s Oriole
Brown-headed Cowbird

FRINGILLIDAE
Carduelis psaltria
Carpodacus cassinii
Carpodacus mexicanus

Lesser Goldfinch
Cassin’s Finch
House Finch

PASSERIDAE
Passer domesticus

House Sparrow

MAMMALS

SORICIDAE
Notiosorex crawfordi crawfordi

Desert Shrew

VESPERTILIONIDAE
Parastrellus hesperus
				

Canyon Bat, Western
Pipistrelle

LEPORIDAE
Lepus californicus eremicus
Sylvilagus audubonii minor
Sylvilagus floridanus holzneri

Blacktailed Jackrabbit
Desert Cottontail
Eastern Cottontail

SCIURIDAE
Ammospermophilus harrisii
Eutamias dorsalis dorsalis
Sciurus aberti aberti
Sciurus arizonensis
Spermophilus tereticaudus neglectus
Spermophilus variegates grammurus

Harris Antelope Squirrel
Cliff Chipmunk
Tassel-eared Squirrel
Arizona Gray Squirrel
Roundtailed Ground Squirrel
Rock Squirrel

GEOMYIDAE
Thomomys bottae catalinae

Botta’s Pocket Gopher

HETEROPMYIDAE
Chaetodipus intermedius
Perognathus baileyi baileyi

Rock Pocket Mouse
Bailey’s Pocket Mouse
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Dipodomys merriami merriami

Merriam Kangaroo Rat

MURIDAE
Neotoma albigula albigula
Neotoma mexicana mexicana
Sigmodon arizonae cienegae
Peromyscus maniculatus
Peromyscus boylii rowleyi
Peromyscus leucopus arizonae

White-throated Woodrat
Mexican Woodrat
Arizona Cotton Rat
American Deer Mouse
Brush Mouse
White-footed Mouse

CANIDAE
Canis latrans mearnsi
Urocyon cinereoargenteus scottii

Coyote
Gray Fox

URSIDAE
Ursus americanus amblyceps

Black Bear

PROCYONIDAE
Bassariscus astutus arizonensis
Nasua nasua molaris

Ringtail
White-nosed Coati

MEPHITIDAE
Conepatus mesoleucus venaticus
Mephitis mephitis estor
Mephitis macroura milleri
Spilogale gracilis leucoparia

Hognosed Skunk
Striped Skunk
Hooded Skunk
Western Spotted Skunk

FELIDAE
Felis rufus baileyi
Puma concolor azteca

Bobcat
Mountain Lion

TAYASSUIDAE
Tayassu tajacu sonoriensis

Javelina, Collard Peccary

CERVIDAE
Odocoileus virginianus couesi

Whitetailed Deer

BOVIDAE
Ovis canadensis mexicana

Bighorn Sheep

AMPHIBIANS & REPTILES
PELOBATIDAE
Spea multiplicata

Mexican Spadefoot

BUFONIDAE
Bufo alvarius
Bufo punctatus

Sonoran Desert Toad
Red-spotted Toad

HYLIDAE
Hyla arenicolor

Canyon Treefrog

RANIDAE
Rana yavapaiensis

Lowland Leopard Frog

TESTUDINIDAE
Gopherus morafkai

Desert Tortoise

IGUANIDAE
Callisaurus draconoides
Cophosaurus texanus
Crotophytus collaris
Holbrookia elegans
Phyrnosoma hernandesi
Phyrnosoma solare
Sceloporus clarki

Zebra-tailed Lizard
Greater Earless Lizard
Eastern Collared Lizard
Elegant Earless Lizard
Greater Short-horned Lizard
Regal Horned Lizard
Clark’s Spiny Lizard

July 2018

Sceloporus cowlesi
Southwestern Fence Lizard
Sceloporus magister
Desert Spiny Lizard
Urosaurus ornatus
Ornate Tree Lizard
Uta stansburiana
Common Side-blotched
		Lizard
TEIIDAE
Aspidoscelis burti
Aspidoscelis sonorae

Canyon Spotted Whiptail
Lizard
Sonoran Spotted Whiptail
Lizard

ANGUIDAE
Elgaria kingii

Madrean Alligator Lizard

EUBLEPHARIDAE
Coleonyx variegatus

Western Banded Gecko

HELODERMATIDAE
Heloderma suspectum

Reticulate Gila Monster

LEPTOTYPHLOPHIDAE
Leptotyphlops humilis

Western Threadsnake

ELAPIDAE
Micuroides euryxanthus

Sonoran Coralsnake

COLUBRIDAE
Chilomeniscus stramineus
Diadophis punctatus
Hypsiglena torquata
Lampropeltis getula
Lampropeltis pyromelana
Masticophis bilineatus
Masticophis flagellum
Pituophis catenifer
Salvadora grahamiae
Salvadora hexalepis
Tantilla hobartsmithi
Thamnophis cyrtopsis
Trimorphodon biscutatus

Variable Sandsnake
Ringneck Snake
Nightsnake
Common Kingsnake
Sonoran Mountain Kingsnake
Sonoran Whipsnake
Coachwhip Snake
Gophersnake
Eastern Patch-nosed Snake
Western Patch-nosed Snake
Smith’s Black-headed Snake
Black-necked Gartersnake
Western Lyresnake

VIPERIDAE
Crotalus cerberus
Crotalus molossus
Crotalus scutulatus
Crotalus tigris
Crotalus atrox		
		

Arizona Black Rattlesnake
Black-tailed Rattlesnake
Mohave Rattlesnake
Tiger Rattlesnake
Western Diamond-backed 		
Rattlesnake
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Juvenile Crotalus cerberus (Arizona Black Rattlesnake)
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