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Summary: Opuntia alta Griffiths (1910) is a large,
arborescent cactus. It was originally described
from materials collected near Brownsville,
Texas. We observed O. alta in South Texas on
the Rio Grande River Delta and Alluvial Plains,
upriver and on the adjacent South Texas Plains
as far north as Mathis, Texas. Mature plants were
observed to be much taller and more massive
than O. lindheimeri Engelm., which is a sympatric
species. It has been conflated with various other
taxa or even described as a hybrid, and these
opinions are discussed. The name, O. alla,
given as the correct name and the basionym, is
presented. Also, syntypes were identified. Plants
were observed in South Texas and are described.
As a massive cactus, O. alta may make important
contributions to its environment. However, it is
unstudied, perhaps due to its many synonyms
that may hamper identification.

Zusammenfassung: Opuntia alta Griffiths (1910)
ist ein grofler, baumartiger Kaktus. Es wurde
urspriinglich anhand von Materialien beschrieben,
die in der Nahe von Brownsville, Texas, ggsammelt
wurden. Wir beobachteten O. alta in Stidtexas im
Rio Grande River Delta und in den Alluvial Plains,
flussaufwéarts und in den angrenzenden South
Texas Plains bis nach Mathis, Texas. Es wurde
beobachtet, dass reife Pflanzen viel hoher und
massiver waren als O. lindheimeri Englem., eine
sympatrische Art. Es wurde mit verschiedenen
anderen Taxa verwechselt oder sogar als Hybrid
beschrieben, und diese Meinungen werden
diskutiert. Der Name O. alta wird als korrekter
Name und das Basionym angegeben. Auflerdem
wurden Syntypen identifiziert. Pflanzen wurden
in Stidtexas beobachtet und werden beschrieben.
Als riesiger Kaktus kann O. alta wichtige Beitrage
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far seine Umwelt leisten. Es ist jedoch noch nicht
erforscht, moglicherweise aufgrund der vielen
Synonyme, die die Identifizierung erschweren
konnten.

Keywords: Opuntia alta, Opuntia lindheimeri,
O. Xalta, unstudied Opuntia, Rio Grande River
Delta, Alluvial Plains, South Texas Plains

Introduction
Opuntia alta Griffiths occurs over a large area of
South Texas, from the delta and alluvial plains of
the Rio Grande River, upstream at least 240km to
Zapata, Texas, and on the adjacent South Texas
Plains. It has also recently been reported from
Tamaulipas, Mexico (as O. Xalta) (Garcia-Morales
et al., 2022). The subtropical area is characterised
variously as broad-leaved, evergreen woodlands,
thorny shrubs and scattered patches of palms, all
intermixed with short, dense brush and grasslands.
The alluvial soils of the river are slightly acidic
and favor taller trees, whereas the shallow, upland
caliche soils are alkaline and favor shorter brush
or grasslands. Annual rainfall is about 70cm.
Average monthly rainfall is highest in spring and
autumn. Some summer rain occurs and winter is
the driest season. Frost is uncommon and average
minima and maxima temperatures range from 0°c
in January to 33°c in July. Today, much of the area
is characterised by ranching or urbanisation. Cacti
are frequently encountered in undisturbed areas
including Echinocereus spp., Mammillaria spp.,
Ferocactus hamatacanthus (Muehlenpf.) Britton &
Rose and Opuntia spp. where they are generally
found in higher, well-drained soils. Opuntias are
a prominent part of the vegetation ranging in size
from the small prostrate O. macrorhiza Engelm. to
the massive tree, O. alta.

O. alta is a large, arboriform cactus that has
been conflated with other taxa. Herein, we review



its treatment over time and present evidence
that the plant is unique and different from other
Opuntias.

Materials and Methods

Current and former literature were examined to
understand the taxonomic treatment of O. alta by
various authors. Images of herbarium vouchers
and paintings were retrieved from CCH, JSTOR
Global Plants, SEINet, The Smithsonian Institution
Museum Department of Botany Collections and
the Smithsonian Learning Lab using the keyword
‘Opuntia alta.” Images from these sources were
examined for plants misidentified as O. alta.
Plants were photographed with a DSLR camera
between 2003 and 2007 in spring, early summer
and winter. Measurements of cladodes and spines
in habitat were taken with a ruler divided into
centimeters and millimeters. Measurements of
materials on images of herbarium specimens were
made using the attached ruler and transferring
distances to plant parts. The height and breadth
of plants were estimated.

Overall, we examined plants the approximate
size (or much larger than) of O. engelmannii
var. lindheimeri (Engelm.) B.D.Parfitt & Pinkava
(Green and Ferguson, 2011; Powell and Weedin,
2004). Even although it does not form single-
trunk trees, the shrubby O. lindheimeri, which is
sympatric with O. alta, was examined to establish
differences. Thus, plants 1.2m tall or taller were
examined in the general areas of Rio Grande City,
Texas, Mathis, Texas, Zapata, Texas and Jim Hogg
County, Texas as well as a clone taken from a
massive plant in Rio Grande City that was grown
in a garden.

Results

Taxonomic Treatment

A review of multiple sources showed that O. alta
is treated discrepantly or even ignored by some
authors. Anderson (2001) did not mention the
taxon. Benson (1982) treated it as a synonym of O.
lindheimeri Engelm. var lindheimeri. Britton and
Rose (1919) treated it as O. lindheimeri Engelm.,
thereby improbably conflating it with 19 other
taxa. Lodé (2015) does not mention it. Tropicos
reports it is a synonym of Opuntia engelmannii
Salm-Dyck ex Engelm. subsp. engelmannii. World
Flora Online treats it as a synonym of Opuntia
engelmannii Salm-Dyck ex Engelm. Despite being
ignored, treated as a hybrid or reported as a variety
or subspecies, none of these diverse treatments
appears to refer to actual plant materials studied
nor provides discussions to support their pro-

nouncements. Opuntia species are often conflated
erroneously (Majure, et al., 2013) and this seems
to have occurred with O. alta.

Additionally, eFloras reports it is a hybrid
(O. xalta) between O. engelmannii and O. stricta
(Haw.) Haw. as do Pinkava et al. (2001) and Plants
of the World Online. It seems unlikely that O.
alta is a hybrid between the two taxa. Firstly, O.
engelmannii and O. stricta do not occur in the areas
reported, southeastern Texas and Louisiana (Green
and Ferguson, 2011), and therefore, they seem to
be unlikely progenitor species. O. engelmannii
forms a shrub to 2m tall and O. stricta is a short
or reclining shrub to 1.2m, unlikely candidates
to be progenitors of a 3.5m tall plant. Thirdly, O.
engelmannii forms a shrub up to two metres tall
but O. stricta is a short or reclining shrub up to
1.8m, unlikely candidates to be progenitors of a
3.5m tall plant. Fourthly, O. engelmannii and O.
stricta are hexaploid, whereas O. alta is diploid
(Green and Ferguson, 2011; Powell and Weedin,
2004), and the two seem unlikely to produce the
fertile O. alta.

O. alta is sometimes misidentified as O.
engelmannii var. lindheimeri or O. lindheimeri in
herbaria (e.g., SEINet Record No. RSA0358575).
Also, a search of SEINet for vouchers with
images using the keyword, Opuntia alta, returned
only three records, and the only modern record
contained dubious plant materials.

A — Synonyms accompanied by discussions and
examinations of biological materials to support
their treatments although they are superseded by
Griffiths (1910)

1. O. engelmannii var. alta nomen dubium

Weniger (Weniger, 1969)

2. O. deltica Griffiths (Griffiths, 1916)
B — Herein, the basionym Opuntia alta Griffiths
is accepted as the correct name for the taxon.

Basionym: Opuntia alta Griffiths (Griffiths,
1910)

Two images of herbarium vouchers of O. alta that
were retrieved from the Smithsonian Learning
Lab were annotated ‘Holotype Coll.” in pencil by
an unknown person at an unknown time. The
handwriting on both vouchers appears to be by
the same hand. Both vouchers have the collection
number, 9914, which was reported by Griffiths
(1910) for multiple collections, taken from a
single plant on multiple dates in the spring of
1910. Griffiths published two black-and-white
photographs and indicated they have the same
collection number (9914), plate 19 and plate 20
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Figure 1. Opuntia alta. A-Arborescent plant about 2.1m tall. Photograph Griffiths 1910, plate 20; B-Author with
massive tree 2.8-3m tall and wide. Cladodes scaley and grey. Rio Grande City, Texas. Photograph Michael Burnett;
C-Mature plant with rooted, fallen branches. Oval or broadly-obovate cladodes. Jim Hogg County, Texas. Photograph
Joseph Shaw; D-Branches bending to the ground and rooting. About 2.5m tall and 3.5m wide. Subcircular cladodes.
Abscised cladodes. Abram-Perezville, Texas. Photograph Ad Konings.

and wrote, ‘The type is No. 9914 D.G., collected
March 13, 1910, near Brownsville, Texas, the
flower being collected from the same plant April
20, 1910. Plate 20 (Figure 1), a single tree is
presumably the source of the herbarium vouchers
described herein because they share the same
collection number. Because there can only be
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one holotype, these two vouchers are treated as
syntypes because the collection number, 9914,
was applied to both.

The first voucher (stamped United States
National Herbarium 2571235A, barcode 0011578)
is a single mature cladode showing one face. The
cladode has 9914 written on it in ink; the first 9 is



Figure 2. Opuntia alta. A-Subcircular cladode, about 19cm wide and 20cm long. Modestly scalloped distally. One
or two spines per areole, no radials. Rio Grande City, Texas. Photograph Joseph Shaw; B-Image of syntype. Oval
cladode about 21cm long and 17cm wide with one major spine per areole 2.5-3cm long, United States National

Herbarium No. 2571235A, Smithsonian Learning Lab.

Figure 3. Opuntia alta and O. lindheimeri. A-Garden plant with recurved leaves; B-Obovate cladode of O. lindheimeri
with ascending leaves, from habitat. Rio Grande City, Texas; C-Subcircular cladode of O. alta with recurved leaves,
from habitat. Rio Grande City, Texas. Photographs Joseph Shaw

nearly illegible. An envelope affixed to the sheet
appears to contain two small samples, perhaps
flowers or immature ovaries. Griffiths’ label is
not visible. L. Benson’s label is present; it is titled
CACTUS INVESTIGATIONS, Benson’s major

project. The label notes include — Type; No. 9914;
Opuntia alta Griffiths; Spring 1910; Loma Alta,
near Brownsville, Texas; Opuntia lindheimeri,
Engelm., and 1958 (the apparent year of Benson’s
activity). ‘F R — O’ is written above the label in
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Figure 4. Opuntia alta. A-Flower. Yellow stigma. Broadly pointed petals (garden plant); B-Painting of short, pear-
shaped fruit showing areoles near the umbilicus. Louis C. C. Krieger, c. 1910, Smithsonian National Museum

Department of Botany. Photograph Joeseph Shaw

light pencil. A 10cm ruler is depicted. The second
voucher has similar information.

Description

We observed O. alta as open trees up to 2.8m in
height with a canopy that spread to 3m across
and trunks up to 27cm in diameter at knee height.
Occasionally, branches bent down from the main
trunk and rooted, forming a massive plant
2-2.6m tall and up to 4.2m across with several
vertical trunks. Additionally, lateral branches
were observed fallen to the ground and rooting
(Figure 1). Occasional seedlings were observed,
small plants 0.5-1.5m tall with central, green axes
having lateral branches.

Cladodes are subcircular, oval or uncommonly
broadly obovate up to 21cm wide and 25cm long
(Green and Ferguson, 2011), green or blue-green
but turning brown or grey in age and acquiring a
scaly skin. Low tubercles under the areoles often
create modestly scalloped edges (Figure 2). Leaves
are recurved (Figure 3). Spines are 1-3cm long,
usually one or two per areole, but up to four. If two
or more major spines are present, they are erect
and divergent, with a shorter, thinner deflexed
one. The yellow spines age to rust brown, grey, or
even dark grey. Radials were not observed.

We observed clear yellow flowers, but they
can be pale yellow or uncommonly orangish or
magenta (Green and Ferguson, 2011; Griffiths,
1910; Weniger, 1969). The petals were often
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broadly pointed. At 5-8cm across, the flowers
were smallish. Filaments were yellow or pale
yellow, anthers were yellow, and the stigmas
were white, yellow or yellow-green. In contrast,
O. lindheimeri and O. engelmannii have decidedly
green stigmas. Fruit was numerous and was
typically subglobular or short pear-shaped and
3-4.5cm long. Fruit areoles are crowded near
the umbilicus and may have short, sometimes
fugacious thin spines (Figure 4). O. alta is diploid
whereas O. lindheimeri and O. engelmannii are
hexaploid (Green and Ferguson, 2011; Powell and
Weedin, 2004) (Table 1).

O. alta was observed growing singly or
occasionally in small groups mixed with honey
mesquite, blackbrush or other small trees.
Alternatively, it occurred in fallow pastures or
shrubby areas with yaupon, southern wax myrtle
or Texas sage. No large groves as described by
Weniger (1969) were found. Invasive plant species
(e.g., lantanas or giant reed) have extensively
colonised the region (Rubio et al., 2022).

Conclusions

O. alta is an arboreous cactus found in south
Texas. The area where it is found is unique with
a variety of biomes including subtropical, coastal,
and warm, semi-arid areas, all with some summer
rain and nearly frost-free. It was once found in
large groves, but farming and urbanisation have
apparently limited its occurrence within the past



Opuntia alta

Opuntia lindheimeri

Arborescent, basal cladodes fuse to a single, tall
trunk

Shrubby, basal cladodes may fuse to several,
short trunks from which branches splay out

To 2-3.5m

To 1.5-2m

Trunk to 35 cm in diameter at knee height

Not applicable

Branches to 24cm diameter

Branches to 14cm diameter

Branches sometimes bending down and rooting

Branches not bending down and rooting

Branches sometimes falling to the soil

Branches not falling to the soil

Cladodes often oval or subcircular

Cladodes often obovate

Cladodes slightly scalloped

Cladodes not scalloped

Cladodes often falling to the soil

Cladodes seldom falling to the soil

Leaves recurved

Leaves ascending

Spines 1-3cm long

Spines 2—6cm long

Spines 0—4 per areole

Spines 0-5 per areole

Glochids easily detached and may rain from
large plants

Glochids not raining

Flowers 5—-8cm across

6.5—-10cm across

Flowers occasionally magenta

Flowers never magenta

Stigma white, yellow or yellow green

Stigma decidedly green

Stamens yellow, greenish or reddish in dark
flowers

Stamens yellow

Fruit 3—4.5cm

Fruit 3-9cm

Fruit areoles clustered near the umbilicus

Fruit areoles not clustered near the umbilicus

Diploid

Hexaploid

Table 1. Common differences between Opuntia alta and O. lindheimeri. From observations and Green and Ferguson

(2011).

100 years. Also, invasive plant species may have
reduced or altered its occurrence, but the extent
is unknown.

O. altais consistently distinctand different from
the sympatric O. lindheimeri. Opuntia species are
often conflated erroneously, and this may explain
the contradictory, proposed synonyms. It has been
reported to be a hybrid, but no evidence supports
this idea. The multiple, conflicting synonyms and
the minimal or confusing herbarium vouchers
impede the proper identification of this species,

and it remains largely unstudied.

The photographs and drawing of plant mat-
erials presented herein precisely agree with the
original description. As a massive, arborescent,
diploid tree to 3.5m, with subcircular or oval,
scalloped cladodes; short spines; recurved leaves;
small, occasionally magenta-colored flowers; pale
or yellow stigmas; and small fruit with areoles
crowed near the umbilicus, O. alta cannot be
mistaken for any other plant in South Texas. With
a large canopy and copious fruit, it is likely a
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valuable resource for wildlife or even other plants.
However, without better recognition, ecological
and conservation studies cannot be initiated, and
its importance in South Texas remains unknown.
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