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Cover: Ladder-backed Woodpecker (Picoides scalaris) at Saguaro 9, (4 July, 2011). Woodpeckers are important seed dispersers because
they do not wholly digest seeds in the manner that granivores such as White-winged Doves or Gambel’s Quail might.
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SUMMARY
Saguaro (Carnegiea gigantea) are columnar cacti (Cactaceae) found in the Sonoran Desert. Slowgrowing yet large in size, they can reach over 9 m in height and commonly survive to over 150 years in
age (Shreve 1910). They are iconic symbols of the Sonoran Desert and are the state flower of Arizona.
The great majority of the saguaro global population lies within Arizona and Mexico. However, a
small number of saguaros flourish in southeastern California, near the Colorado River (Figure 1). Most of
these individuals are found in the eastern Whipple Mountains, near Parker Dam. Saguaros are ranked as
Rare, Threatened, or Endangered in California (ranking 2.2) by the California Native Plant Society and are
ranked as Critically Imperiled (ranking 1.2) by the California Natural Diversity Database (California Native
Plant Society 2012).

Figure 1. Saguaro (Carnegiea gigantea) distribution in California, signified by topographical quadrangles
highlighted in blue (California Native Plant Society 2012).
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California’s small saguaro population faces recurring threat from the overgrazing of nurse plants,
climate change, poaching, off-highway vehicle use, and recreational shooting (California Native Plant
Society 2012). In addition, the Whipple Mountains lie at the western edge of the saguaro global
distribution, where summer weather conditions conducive to successful germination are rare (Steenbergh
and Lowe 1977). Due to concern over the Whipple Mountains population’s long-term viability, the Bureau
of Land Management (BLM) Needles Field Office teamed with PRBO Conservation Science in 2011 in order
to 1] locate and inventory saguaros (live and dead) in the Whipple Mountains, 2] photograph and film
pollination events at saguaro flowers, 3] photograph and film seed dispersers feeding at saguaro fruit.
We surveyed 203 saguaros in May, June and July 2011, logging roughly 42 hours of constant surveillance
on 35 saguaros, including four hours of night surveillance. We documented visits by 15 species of birds at
flowers and fruits combined, and bees were continually present at essentially all flowering saguaros
observed. We did not observe visits by moths or bats, including long-nosed Leptonycteris bats that have
been found to pollinate saguaros in more southern and eastern reaches of their distribution.

We

repeatedly observed fruit on the ground that had either been knocked from the plant or had simply fallen.
Some of these fruits were found missing on subsequent visits, suggesting removal by harvester ants
and/or rodents that are known to destroy seeds. We conducted one transect within Saguaro National
Park (Tucson, Arizona) and found significantly more fruit present on saguaros at this Arizona site.

METHODS
Study Site- We surveyed saguaros on BLM holdings in the eastern Whipple Mountains, San
Bernardino County, CA (Figure 2). Elevations ranged from 385 to roughly 3092 feet above Sea Level,
though we found most saguaros from 700 to 1400 feet above Sea Level. Nearly all saguaros were found
amidst volcanic and sedimentary rock and on wash floors within the rugged eastern section of the
Whipple Mountains, though we located six saguaros in the sandy soils of the Copper Basin Dunes OffHighway Vehicle Area (Figure 2).
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Figure 2. Whipple Mountains saguaro study area, 2011. White squares designate saguaros. The Copper Basin Dunes Off-Highway
Vehicle Area and the southern segment of the Whipple Mountains saguaro population are southeast of the Copper Basin Reservoir.

Saguaro Inventory- Inventory began in the winter of 2010-2011. We located and mapped 202
alive and dead saguaros within the study area (Figure 2). For each saguaro we recorded elevation, aspect,
number of stems, location notes, height of the saguaro, diameter at breast height (4.5’), number of arms,
age class, condition notes and health class, nurse plant species, distance, and direction from saguaro, and
nurse plant notes. We photographed each saguaro and mapped its location in UTM coordinates with a
GPS receiver (North American 1983 datum, Zone 11).
Flowering Inventory and Vigils- By May 15, 2011 we had mapped 124 saguaros in the study area.
We randomly ordered these 124 individuals and conducted flower and bud counts on 101 saguaros from
May 15 to June 2. We tallied the number of flowers that were in bloom, not yet opened, and closed on
each arm. We noted when saguaros (or in some cases, specific arms) were flowerless or budless, and we
noted if dead flowers had already fallen to the ground at the base of the saguaro.
We conducted flower vigils on 31 saguaros from May 17 through June 2, in order to identify
potential pollinators, to calculate visitation rates for respective species, and to film and photograph birds,
insects, bats, and mammals at saguaro flowers. Vigils were conducted in early morning from dawn until
roughly noon, and were not conducted in exceedingly windy conditions. Vigils generally spanned 30
minutes, though we occasionally watched saguaros for 2 hours when photographic conditions were
particularly conducive to the production of high-quality imagery. We recorded the species of each visitor
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and the visit’s duration in seconds for every trip made to the saguaro and/or its flowers. We described
the visitor’s activities at the saguaro, noting if it was eating insects, eating pollen, or drinking nectar
whenever discernible. On rare occasions the visitor appeared to not alight on the saguaro due to our
presence nearby. We counted these cases as one 15-second visit.
We conducted flower vigils at four saguaros during darkness to assess night visitations by bats
and moths. For each vigil we illuminated a flowering saguaro for periods of fifteen seconds over a span of
five minutes (fifteen seconds on, fifteen seconds off). Each five-minute illumination period was then
punctuated with five minutes of darkness in order to avoid attracting moths to the cactus with too much
light. Each of the four vigils was conducted for an hour.
Fruiting Inventory and Vigils- Logistical and manpower constraints limited our coverage and sampling
choices in selecting saguaros for fruiting vigils. We could not know in advance which flowers would set
fruit, the order in which individual saguaros would fruit, nor did we have the staff to continually check
saguaros to see if fruit was ready. Thus while we worked to maintain our randomly selected sampling
order, we occasionally had to take advantage of fruiting saguaros when we were able to find them. From
June 22 through July 7 we sampled 39 saguaros for fruit, and we noted whether fruit was ripe, unripe,
and/or on the ground.
We conducted fruit vigils at nine saguaros from June 22 through July 7, for over a total 7.7 hours
of surveys. Vigils spanned 15 to 148 minutes, depending on photographic conditions. We recorded the
species of each visitor and the visit’s duration in seconds for every trip made to the saguaro and/or its
fruit. We described the visitor’s activities at the saguaro, noting if it was eating insects, fruit, or both.

Arizona Fruiting Inventory, Saguaro National Park – We conducted one five-hour transect from a random
starting point at the Tucson Mountains, within Saguaro National Park, on June 28. This timing was
coincident with our fruiting inventories in the Whipple Mountains.

Saguaro NP is closer to the

geographical and ecological center of saguaro’s global distribution, and it gave us the opportunity to
place our fruiting inventory data in a regional context. We followed the same Whipple Mountains fruiting
inventory protocol as described above, sampling 73 saguaros (56 of them of reproductive height) in
Saguaro NP.
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RESULTS
Age Classes and Poaching
During our May 16 surveys we located a discarded 3-gallon planting pot within the Copper Basin
Dunes Off-Highway Vehicle area (Figure 3). Gauging from the plastic’s fade, the pot was left within the
year. BLM volunteers also noted evidence of poaching in the area during inventories taken earlier in 2011
(J. Carse personal communication).

Figure 3. Planting pot found discarded under foothills palo verde near saguaro. Copper Basin Dunes OHV Area.

None of the 38 (0%) living saguaros located within and around the Copper Basin Dunes OHV area
stood under two feet in height, and two of the 38 (5.2%) saguaros were under three feet in height (Figure
4). In contrast, 7 of 149 (4.7%) living saguaros located across the rest of the study area were under two
feet in height, and 11 (7.4%) of the 149 living saguaros outside the OHV area’s access were under three
feet in height.
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Saguaro Population Histogram (by Height Class) at Whipple
Mountains, CA
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Figure 4. Saguaro height class histogram broken into two population segments: blue) within or accessible via the Copper Basin
OHV area, and red) saguaros located within the rest of the study area, primarily accessible via Black Meadow Landing Road. Size
classes are A = 0-2 feet, B = 2-6 feet, C = 6-10 feet, D = 10-15 feet, E = 15-20 feet, F = 20-25 feet, G = 25-30 feet.

Flowering Inventory
Whipple Mountain saguaros of reproductive height (7.2 feet, from Steenbergh and Lowe 1977)
held an average of 31.98 flowering buds (n = 61, 95% C.I. = 22.90 – 41.88). Of 61 living saguaros of
reproductive height, 18 (29.5%) held zero flowers. These were conservative counts, as we were only able
to visit each saguaro once and occasionally twice during the flowering season, and it is possible and even
likely that some flowers fell and were removed by insects and/or rodents prior to our counts. However,
we noted on multiple occasions that large saguaros that would seem to have held many flowers in fact
held none. Careful searches around these flowerless saguaros did not reveal dead flowers nor unopened
buds on the ground near the stems.
Each saguaro of reproductive height held an average of 1.77 opened flowers (n = 61, 95% C.I. =
0.94 - 2.61) at time of survey.
Fruiting Inventory
We found a mean of 5.50 fruiting structures (n = 24, 95% C.I. = 2.77 – 7.73) on surveyed saguaros
or on the ground near the stem. These were conservative counts, as we were only able to visit saguaros
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once and occasionally twice during the fruiting season. We often found fruit to be missing on our return
visits to fruiting saguaros.
Flower Vigils
We observed 11 species of birds at or near saguaro flowers during 1570 minutes of vigils in May
and June. Species, number of visits, and average duration of visits are summarized in Table 1. Costa’s
Hummingbirds were the most frequent visitor, though Gila Woodpecker visits were the longest in
duration. We felt that White-winged Dove visitations would have been longer in duration if not for our
presence. A rare Bullock’s Oriole visit would have lasted longer if not for inopportune boat traffic on the
Colorado River.

Black-chinned Hummingbirds, Gila Woodpeckers, Yellow Warblers, Hooded Orioles,

Bullock’s Orioles, and Anna’s Hummingbirds only visited saguaros within 800 m of the Colorado River.
Honey bees (Apis mellifera) were essentially omnipresent at opened saguaro flowers, though we
recorded highest densities in the early morning, not long after dawn. Bee numbers decreased as time
passed into late morning, dwindling from well over 20 bees in early light to less than five near noon.
Other large Hymenopterans found at flowers on uncommon but multiple occasions included carpenter
bees (Xylocopa) and tarantula hawks (Pepsis).
We did not observe bats or moths at flowers during any of our four night vigils during the
flowering season. On each occasion we remained at the subject saguaro well into dawn, in the event that
we had missed bats and/or moths at flowers during flashlight checks. Bats of an unknown species were
only observed foraging for insects well above cacti that stood within 800 m of the Colorado River. In
addition, we did not note daytime visits by butterflies or moths.

Table 1. Mean visitation rates (visits per plant per hour) and mean visit duration (seconds per visit) by
potential saguaro pollinators, Whipple Mountains, California (2011). (*) White-winged Doves appeared
to have shortened visit durations due to our presence. Bullock’s Orioles mean duration would have
been longer if orioles had not been startled by passing watercraft on the Colorado River.

Species
Costa's Hummingbird
House Finch
White-winged Dove*
Black-chinned
Hummingbird
Gila Woodpecker
Yellow Warbler
Hooded Oriole
Bullock's Oriole*
Lucy's Warbler
Black-headed Grosbeak
Anna's Hummingbird

Visits/Hour
4.93
0.69
0.13

SE
1.54
0.25
0.08

Seconds/Visit
15.50
24.32
44.06

SE
4.17
5.64
35.38

0.13
0.05
0.05
0.04
0.02
0.02
0.02
0.02

0.07
0.04
0.04
0.02
0.02
0.02
0.02
0.02

14.61
195.00
7.50
50.00
5.00
30.00
45.00
5.00

9.00
15.00
2.50
20.00
-----
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Fruiting Vigils
We observed 8 species of birds at saguaro fruiting structures during 483 minutes of constant
surveillance from June 22 through June 7. Though it was occasionally difficult for us to locate saguaros
holding ripe fruit, we found that visits were more frequent and of much longer duration than during
pollination (Table 2). House Finches were the most frequent visitors, and White-winged Dove visits had
the longest mean duration. Of the visits presented in Table 2, only the Black-chinned Hummingbird’s
visits appeared to be solely for insects and not fruit. Though only observed to make one (albeit long) visit
to saguaro fruit, an Ash-throated Flycatcher did appear to be eating fruit. We did not observe rodents at
standing fruit, nor did we observe rodents or harvester ants removing fallen fruit at the bases of saguaro
stems. However, on return visits to fruiting saguaros we noted the disappearance of fruits that had fallen
since the previous visit. As we observed members of both Heteromyidae (mice and kangaroo rats) and
Sciuridae (ground-squirrels) as well as harvester ants near saguaros, we suspect that fallen saguaro fruits
are indeed gathered and devoured by these granivores.

Table 2. Mean visitation rates (visits per plant per hour) and mean visit duration (seconds per visit) by
potential saguaro seed dispersers, Whipple Mountains, California (2011). (*) Cactus Wrens and Bullock’s
Orioles appeared to have shortened visit durations due to our presence.

Species
House Finch
Ash-throated Flycatcher
Cactus Wren*
Ladder-backed
Woodpecker
White-winged Dove
Black-throated Sparrow
Black-chinned
Hummingbird
Bullock's Oriole*

Visits/Hour
1.48
0.55
0.52

SE
1.22
0.55
.38

Seconds/Visit
94.50
120.00
25.00

SE
45.50
-5.00

0.37
0..32
0.16

0.21
.22
0.16

222.67
3421.67
52.5

188.99
3178.33
--

0.08
0.02

0.08
0.02

15.00
5.00

---

Saguaro National Park Fruiting Inventory
Saguaro of reproductive height held a mean of 12.36 fruiting structures (n = 56, 95% C.I. = 7.98 –
16.72). This was over twice the mean number of fruit found at saguaros at the Whipple Mountains. The
mean number of fruiting structures per stem was significantly greater at Saguaro NP (p= 0.048 from twosampled t-test, t78 = 2.01).

10 | P a g e

Images
We have included three visitation images here – a Black-headed Grosbeak at flowers, a Bullock’s Oriole at
flowers, and a Gila Woodpecker at flowers. Images have been cropped and saved at low resolution to
enable the report to be sent electronically. PRBO Conservation stores the complete photo and video
catalogue from May, June, and July 2011, and we have sent the catalogue on hard drive to the Needles
Field Office.

Figure 5. Black-headed Grosbeak (Pheucticus melanocephalus) at Saguaro 21, (29 May, 2011). Black-headed Grosbeaks do not
breed in the area, this individual was videoed on its northward migration.
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Figure 6. Bullock’s Oriole (Icterus bullockii) at Saguaro 70, (19 May, 2011). Bullock’s Orioles may be found nesting in riparian
habitats (generally in Fremont’s cottonwoods) on the Colorado River, though northbound migrant orioles were still passing through
at the time this photograph was taken.
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Figure 7. Gila Woodpecker (Melanerpes uropygialis) at Saguaro 70, (21 May, 2011). Once common on the Colorado River, Gila
Woodpeckers are now a California State Endangered Species. The Whipple Mountains saguaro population lost many potential
pollinators and seed dispersers with the elimination of riparian habitat on the Colorado River in the past 100 years.

13 | P a g e

DISCUSSION
The Whipple Mountains lie at the northwestern edge of the saguaro’s global distribution.
Saguaros are limited to the west by aridity; the consecutive days of high humidity and monsoonal rainfall
in late July that are necessary for saguaro germination become increasingly rare in occurrence as one
moves from east to west across saguaros’ range (Steenbergh and Lowe 1977).
Therefore when considering the reproductive success of the Whipple Mountain saguaro
population, it is important to place our flowering and fruiting data in the context of the geographic
location of this population. The Whipple Mountains are farther to the west and thus drier than many
parts of the saguaro’s range. Situated near the Colorado River, they are also lower in elevation, and
experience higher summer temperatures than saguaros growing farther to the east. Saguaros grow more
slowly in western parts of the range, take longer to reach reproductive maturity, face hotter, drier soils
during germination, and have less cover from essential nurse plants such as foothills palo verde, mesquite,
and ironwood to protect seedlings (Steenbergh and Lowe 1977, Hutto et al 1986, Turner et al. 1966).
Although we could only conduct one transect in Arizona, our Saguaro National Park data illustrate
a pattern found previously by others: saguaros centrally located within the global distribution produce
more reproductive structures annually than what found in the Whipple Mountains (Steenbergh and Lowe
1977, from Thackery and Leding 1929). The significant difference in fruits per saguaro that we found
between Saguaro National Park and the Whipple Mountains may have been greater if not for severe
freezes recorded in southeastern Arizona in February 2011 that reduced the flowering crop (National
Weather Service 2011).
The Whipple Mountains population’s geographic location also impacts the numbers and types of
potential pollinators and seed dispersers available. The Whipple Mountains lie beyond the northern
extent of the ranges of both the lesser long-nosed bat (Leptonycteris curasoae) and the Mexican longtongued bat (Choeronycteris mexicana), two important pollinators for saguaros in southern Arizona and
Sonora. The Whipples also lie at the western edge of the distributions of Gila Woodpeckers, Gilded
Flickers, White-winged Doves, and Curve-billed Thrashers, important pollinators that are much more
common across other parts of the saguaro’s range.
We observed occasional visits by both White-winged Doves and Gila Woodpeckers at both
saguaro flowers and fruits. However, it cannot be overstated that the long-lived saguaros found flowering
during our surveys were flowering decades before the construction of nearby Parker Dam. Flooding and
urbanization of the Colorado River has resulted in the elimination of Colorado River riparian habitat within
easy commuting distance of the Whipple Mountains. Gila Woodpeckers, Gilded Flickers, and Whitewinged Doves were once much more numerous in the area than they are today.
In sum, the Whipple Mountain saguaro population exists in conditions relatively difficult for
germination and seedling survival: its members are slower-growing, take longer to reach reproductive
maturity, and produce less flowers annually than saguaros found to the southeast. It lies outside of the
geographic ranges of some of the most important known pollinators (bats), and it has lost large numbers
of potential pollinators and seed dispersers during the elimination of riparian habitat on the Colorado
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River. Saguaros must cross-pollinate (McGregor et al. 1962) yet the Whipple Mountain population is not
as dense as populations more central in the range. Thus, the population must persist in the face of
harsher climatic conditions, fewer pollinators and seed dispersers, and lower densities than typical for the
species.

Pollination
Fleming et al. (1996) found that saguaros can successfully reproduce outside the ranges of their
bat pollinators because their flowers remain open well into daylight hours, encouraging pollination by
diurnal insects and birds.

This separates them from other columnar cacti of the region (cardon,

Pachycereus pringlei, and organ pipe, Stenocereus thurberi), which rely more heavily on nocturnal
pollination. They found honeybees to be the most common visitor to flowers but that birds were far more
effective pollinators by visit (i.e. each visit accounted for more percentage of the fruit set). However, bees
visited flowers so frequently that they were still responsible for 63% of diurnal fruit set (Fleming et al.
1996). Our visitation data were similar, and though honeybees and hummingbirds may not be the most
effective pollinators by visit, their relatively high number of visits likely make them the most important
saguaro pollinators the Whipple Mountains.

The importance of honeybees and hummingbirds as

pollinators in the Whipple Mountains has likely increased as elimination of riparian habitat on the
Colorado River has reduced numbers of other potential, larger pollinators that spend more time at flowers
and which appear to transport more pollen between plants.
Whipple Mountain flower visitation rates compared well with a study near Bahia Kino, Sonora
(Fleming et al. 1966, Table 3). We recorded 11 bird species, and nine were recorded at Bahia Kino. Bahia
Kino had higher visitation (per flower) rates than our Whipple Mountain rates in 1989, but lower rates in
1990. Notably, we recorded visits by migrant bird species and not only Sonoran Desert residents. Though
the number of visits by each respective migrant species is small, Neotropical migrants as a suite may
make an important contribution to saguaro pollination.

Table 3. Hourly visitation rates (by flower) for all bird species combined at
the Whipple Mountains, CA and at Bahia Kino, Sonora (Felming et al. 1996).

Location

Year

Hourly Visits per Flower

Whipple Mountains

2011

2.39 ± 0.55 (26)

Bahia Kino

1989

3.49 ± 0.42 (4)

Bahia Kino

1990

0.41 ± 0.07 (4)
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Seed Dispersal
Saguaro fruits ripen in late June and July, and the final weeks of July are optimal for germination.
The great majority of the seed crop is lost to attrition, and very few seeds consumed by granivorous
species such ground-squirrels, ants, and doves do not generally survive to germinate. In addition, seeds
from the previous year’s crop are apparently unviable (Steenbergh and Lowe 1977). Saguaros thus face a
race to disperse their seeds to favorable locations for germination during a brief window in late July and
early August before they are lost to granivory and time.
Summer rainfall and birds are two primary dispersers of saguaro seeds (Steenbergh and Lowe
1977). Rainfall is particularly important in moving uneaten seeds from fallen receptacles away from the
bases of saguaros, where they are frequently gathered by harvester ants, round-tailed ground squirrels,
and other rodents (Steenbergh and Lowe 1977). Ironically, though doves are important pollinators of
saguaro flowers, they are poor seed dispersers because they tend to fully digest seeds. Birds such as
Ladder-backed Woodpeckers, Gila Woodpeckers, Gilded Flickers, Cactus Wrens, and other species that
rely less on seeds in their total diets effectively disperse saguaro seeds without digesting them.
Harvester ants and round-tailed ground-squirrels can place significant local pressure on
germination rates (Steenbergh and Lowe 1977). These species are present in the Whipple Mountains and
they certainly play a role in limiting saguaro germination, evinced by fruit receptacles that had
‘disappeared’ between our repeat visits to fruiting saguaro plants. However, though we did not survey
ants and rodents directly, we did not have any sign from casual observation that granivory pressure in the
Whipple Mountains is notably higher than in other locations across the saguaro’s range. More important
limits to seed dispersal in the Whipple Mountains may instead be 1] a low frequency of July monsoonal
storms that transport seeds, 2] a relatively lower fruit set/stem rate brought about by lower numbers of
flowers per plant and potentially lower pollination rates due to low bird abundance and bird diversity, and
3] lower diversity and abundance of high-quality seed dispersers such as Ladder-backed Woodpeckers,
Gila Woodpeckers, Gilded Flickers, Scott’s, Hooded, and Bullock’s Orioles, and Crissal and Curve-billed
Thrashers that do not fully digest ingested saguaro seeds.
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Management Recommendations
To review, we found ample evidence that saguaro pollination and seed dispersal is occurring in
the Whipple Mountains.

Yet geographic, climatic, and biological conditions (such as nurse plant

populations, pollinator populations, and seed disperser populations) would appear to render successful
saguaro germination events to be more rare in the Whipple Mountains than in other sites more centrally
located within the saguaro’s range.

Each successfully germinated saguaro that survives through its

seedling stage to reproduce in the Whipple Mountains represents a confluence of many events that occur
less often than in other parts of the range and which likely occur less often than in previous decades.
Climate change models that forecast a hotter, drier Lower Colorado River Valley warn that successful
saguaro germination may occur even less often in the future at the Whipple Mountains.
Given the difficulties that saguaros face, it is important to provide each germinated seed a
growing environment that will allow it to recruit into the reproducing population. Yet there are important
management issues in the Whipple Mountains that have negative impacts on the saguaro population’s
survival. The first is feral burro grazing pressure on saguaro nurse plants, and the second is saguaro
poaching in the Whipple Mountains.
The Whipple Mountains hold one of the greatest feral burro concentrations within their United
States distribution (Abella 2007). They have been found to decrease canopies and cause browse lines at
nearby sites in the Chemehuevi Mountains and at Standard Wash, AZ (Hanley and Brady 1977, Woodward
and Ohmart 1976).

In this manner, their impacts mimic threats to saguaro recruitment caused by cattle

near Tucson (Steenbergh and Lowe 1977), via physical destruction to young saguaros by trampling and by
the elimination, desiccation, and heating of potential nurse sites due to grazing on palo verdes,
ironwoods, mesquites, and bursage. Niering et al. (1963) and other workers have pointed out positive
rebounds in young saguaro establishment rates after the removal of grazing pressure. It was beyond the
scope of our study to assess burro grazing in the Whipple Mountains, but burros undoubtedly reduce the
number and quality of potential nurse sites at some degree.
A more serious problem for the Whipple Mountain saguaro population may be poaching of
young saguaros. PRBO and volunteer surveyors found evidence of poaching at the Copper Basin Dunes
OHV area, which provides access to the southern branch of the Whipple Mountain saguaro population
(Figures 2 and 3). Only 7 saguaros under 2 feet in height were found in entire the study area, and zero
saguaros of this size class were found in the same population segment where evidence of poaching was
observed.

It takes a saguaro approximately 15 to 20 years to reach this height at this longitude

(Steenbergh and Lowe 1977), and thus the southern population segment may have lost all saguaros under
20 and perhaps even up to 25 years of age, depending on local growth rates.
The National Park Service considered poaching a serious threat at Saguaro National Park and has
installed radio frequency tags in saguaros to assist in recovery (Discovery News 2009). In addition to
tagging saguaros, the BLM should conduct a more rigorous survey for young saguaros in the study area,
now that a majority of older individuals have been located and mapped. Younger saguaros are more
difficult to locate due to their small size and to the fact that they grow under the cover of nurse plants.
Once more young saguaro are located and mapped, the BLM can better assess the Whipple Mountain
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population’s demography, track seedling survival, and if necessary, install tracking tags in more young
saguaros to discourage theft. This is PRBO contribution number 1883.
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