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Boyce Thompson Arboretum Welcomes New
Director

Environment and Human Affairs. He spent the past two
summers in Sevilla, Spain teaching a study abroad course.

What goes into the making of an arboretum director? A
lifetime of teaching, researching, and writing experience!
The staff of the Boyce Thompson Arboretum welcomes Mark
Bierner, Ph.D. as the Arboretum's new Director. Dr. Bierner,
who also holds appointments at The University of Arizona
as Professor of Arid Lands Studies and Professor of Plant
Sciences, comes to the Arboretum from the University of
Texas, Austin, where he taught botany. He earned his Ph.D.
in Botany at UT-Austin in 1971.

Mark is a proud Texas native with botany-related work
experience in various communities across Texas.
Additionally, his professional life took him to jobs in Florida,
Tennessee and Arizona. This broad spectrum of experience,
combined with a strong background in profit and non-profit
organizations, fundraising. and administrative and academic
positions, gave Dr. Bierner an absolutely superior set of
qualifications which appealed to the search committee
looking for the Arboretum's new director.

Dr. Bierner's extensive botany research background ranges
from his doctoral studies which included a taxonomic study
of Helenium section Tetrodus, in the sunflower family
Asteraceae, to his research of other genera in this family,
most recently Hymenoxys. In 1993 he described a new
species from the Mogollon Plateau of Arizona and named it
Hymenoxys jamesii after his wife Cassandra James. Quite
recently, he collected a variety of Hymenoxys ambigens in
the Dragoon Mountains in Arizona which he thinks is
undescribed. Dr. Bierner has thirty-four publications in
refereed journals, the latest was published in Sida in 2004
on the taxonomy of Hymenoxys.

Dr. Bierner visited Boyce Thompson Arboretum several
times prior to his appointment. His first visit was in 1969
while still a graduate student. Giving credence to the old
saw, "If at first you don't succeed ... ," it shoud be noted that
Mark actually pursued employment at the Arboretum more
than 20 years ago. but no positions were open at the time.

Dr. Bierner's work history includes previous experience in
directing a botanical garden. For five years, he served as the
executive director of the Marie Selby Botanical Gardens in
Sarasota, Florida. In that position, he was instrumental in
the garden receiving its accreditation from the American
Association of Museums.
In the past five years, while on the faculty of UT, Mark's
work allowed him to publish several taxonomic revisions,
help organize the Center for Computational Biology and
Bioinformatics and develop a new botany course titled Plants,

The Boyce Thompson Southwestern Arboretum at Superior,
Arizona is cooperatively managed by the Arizona State Parks
Board, Boyce Thompson Southwestern Arboretum, Inc. and
The University of Arizona.

The operation of a not for profit organization presents
multitudinous challenges including marketing the
organization and managing short-term and long term
finances. Dr. Bierner is a proven performer in facing these
kinds of challenges. He is responsible for a long list of grant
proposals generating thousands of dollars at his prior
institutions. Mark is committed to an open and collegial
environment where ethical behavior is a way of life and in
which espirit de c01ps is more than just a phrase.
Mark and his wife Cassandra will be residing in Globe,
Arizona. Cassandra James is an artist who does large oilon-canvas landscapes and is represented in galleries in Santa
Fe, Tampa, Dallas, San Antonio and Austin. Their son Gann
works in computer technology in the San Francisco area.
Their second son Jameson is a musician in New York. Mark,
who enjoys traveling. enjoys having family strategically
located on both coasts!
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Kelly W. Allred
Range Science Herbarium (NMCR), Department of Animal & Range Sciences
New Mexico State University. Las Cruces, NM 88003 U.S.A.
Wooton and Standley. in their landmark .. Flora ofNew Mexico" of 1915. gave the first accounting on a state-wide
basis of the Festuca in New Mexico. They reported a total of seven species of this genus, five of which were perennials
(Table 1). Four taxa haYe been recognized consistently since that time: ari=onica. brach.lphy/la (with a fine-tuning of the
infraspecific status). sororia. and tlmrberi. Taxa corresponding to idalwensis and saximontana were added by Tidestrom
& Kittell ( 1941 ). Allred ( 1993) brought the total to ten (including one ornamental). and this work culminates in a treatment
of 14 perennial species found to grow in New Mexico.
The classification and identification of Festuca species has changed considerably during the last 25 years by the use of
micro-morphological features such as leaf anatomy. chromosome number, and pubescence of the ovary apex, as well as the
more recent use of molecular information (e.g .• Aiken & Lefkovitch 1984; Aiken et al. 1997. 1998; Dube & Morrisett
1996; Fjellheim et al. 2001; Guldahl et al. 2001 ). Circumscription of taxa now largely depends on these newer features,
though their recognition is assisted by the more easily observable characteristics ofleaf, panicle. and spikelet.
The keys and descriptions that follow are based on New Mexico material. and may or may not correspond to plants
from other regions. Chromosome data were taken from the CD-ROM of Aiken et al. ( 1997).
Key to the Species
1 Blades mostly wider than 3 mm. usually at least somewhat lax and flat when fresh
2 Spikelets 2- to 4-f1owered. 8-11 mm long; auricles absent panicle branches spreading. at least below F. sororia
2 Spikelets (4 )5- to 9-tlowered. 10-17 mm long; small auricles usually developed; panicle branches usually ascending

3 Auricles lacking cilia ( 1Ox or greater); two panicle branches borne at the lowermost node. together rarely bearing
more than 6 spike lets; old sheaths brown. decaying to fibers; blades 3-6(7) mm wide .................. F. pratensis
3 Auricles with minute cilia ( 1Ox or greater); two or three panicle branches borne at the lowermost node. together
usually bearing 5-15( 30) spike lets; old sheaths pale straw-colored. generally remaining intact; blades 3-12 mm
\vide ............................................................................................................................................. F. arundinacea
1 Blades mostly less than 3 mm wide. usually rolled or folded and somewhat stiff
4 Ligules 2.5-5(9) mm long; lemma awns 0-0.3 mm long; nodes usually visible and conspicuous; plants generally
tnore than 50 cn1 tall .............................................................................................................................. F. thurberi
4 Ligules less than 2 mm long; lemma awns usually more than 0.5 mm long. occasionally shorter; nodes otlen not
Yisible nor conspicuous; plant height various
5 Anthers 2-4 mm long
6 Basal sheaths reddish and separating into thread-like fibers (the whitish veins) in age
7 Shoots loosely clustered. usually with short rhizomes; blades lax and usually flat or loosely folded. usually
longer than 15 em; sheath margins fused together to near the summit (most easily seen in young tiller shoots,
the sheaths often ripped in older flowering shoots) ....................................................................... F. rubra
7 Shoots densely clumped from a branched underground caudex. lacking rhizomes; blades stifl' (though
arcuate). usually rolled or folded tightly. 6-12 em long; sheath margins fused only in the lower portio nsF.
cal/igera
6 Basal sheaths usually not reddish nor separating into thread-like fibers
X Blades. especially the older ones. strongly laterally compressed. thickened and stitl 0.5-1 mm wide .. F.
trach.\ ]Jh.\ ·/Ia
1
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8 Blades, even the older ones, at least somewhat terete, not thickened, but thread-like, 0.2-0.4 mm wide
9 Peduncle and lower panicle branches densely scaberulous; old basal sheaths conspicuous at the base of the
clump, generally 4-12 em long (rarely shorter); body of larger lemmas 5-9 mm long, the awn 0.5-2.5 mm
long; ovary apex pubescent .................................................................................................. F. arizonica
9 Peduncle and lower branches glabrous or nearly so; old basal sheaths conspicuous or not at the base of the
clump, 1-3 em long; body oflarger lemmas 3-5.5 mm long, the awn 1-7 mm long; ovary and grain apex
glabrous or with a few sparse hairs
10 Body oflarger lemmas 3.5-5 mm long, the awn 1-2.5 mm long; lower glume 2.5-3.5 mm long; ovary
apex with a few sparse hairs at maturity (glabrous when very young); grain 2-3 mm long.F. calligera
10 Body oflarger lemmas (4.5)5-5.5 mm long, the awn 2-7 mm long; lower glume 3.5-4.5 mm long; ovary
apex glabrous at maturity and when very young; grain 4-5 mm long ........................... F. idahoensis
5 Anthers 0.4-1. 7 mm long, rarely longer
11 Plants found only as ornamentals and border plants (in New Mexico), never in native habitats; foliage
markedly bluish-glaucous in dense hemispheric tufts; ovary and grain apex densely pubescent.F. arvernensis
11 Plants not growing as ornamental landscape plants, planted infrequently as a pasture grass, common in native
mountain habitats; growth form various, but usually not in dense hemispheric tufts; foliage somewhat glaucous
to green; ovary and grain apex glabrous or pubescent
12 Plants 3-10 em tall
13 Lemma body 2-3 mm long, with an awn 0.5-1.5 mm long; spikelets with 2, occasionally 3, florets;
panicle branches at lowest node usually 2-3; ovary and grain apex pubescent ......... F. minutiflora
13 Lemma body 3-5.5 mm long, with an awn 2-3.6 mm long; spikelets with 3-4 florets, occasionally only
2; panicle branches at lowest node 1; ovary and grain apex glabrous .................... F. brachyphylla
12 Plants over 10 em tall, usually 15-50 em tall
14 Basal sheaths reddish and splitting into thread-like fibers (the whitish veins) in age; ovary and grain
apex pubescent ....................................................................................................................... F. earlei
14 Basal sheaths mostly straw-colored to brownish, not splitting into thread-like fibers in age (occasionally
so in F. brachyphylla ); ovary and grain apex glabrous
15 Blades soft, striate from the veins showing, somewhat wrinkled in drying, with little or no
sclerenchyma tissue; spike lets and foliage greenish; culms usually less than twice the height of the
leaves; anthers 0.5-1.3 mm long; rachilla internodes of middle florets 0.6-0.8 mm long ........ F.
brachyphyl/a
15 Blades stiff, terete or sulcate, not striate nor wrinkled, the veins generally not visible because of a
build-up of sclerenchyma tissue; spikelets and foliage often glaucous; culms usually twice the height
or more of the leaves; anthers 1-1.7 mm long (rarely longer); rachilla internodes of middle florets
0.9-1.1 mm long .......................................................................................................F.. saximontana
F estuca arizonica Vasey ARIZONA FESCUE [of Arizona]
Contrib. U.S. Natl. Herb. 1: 277. 1893
Festuca ovina Linnaeus var. arizonica (Vasey) Hackel ex Beal
Festuca vaseyana Hackel ex Beal
Plants 35-100 em tall, densely tufted with yellowish green foliage, the bases generally not purplish. Nodes becoming
exposed. Sheaths 3-12 em long, open more than ° their length, persistent, remaining whole and not splitting between the
veins, conspicuous in large clumps. Ligules 0.5-2 mm long. Blades 15-40 em long, 0.3-0.5 mm wide. Panicle 4-20 em
long, the peduncle markedly scabrous; primary branches 2.5-12 em long. Spikelets 6-16 mm long, with 4-8 florets; first
glume 3-5 mm long, 1-nerved; second glume 4.5-7 mm long, 3-nerved; body oflower lemma 5.5-9 mm long; awn oflower
lemma 0.4-2.7 mm long. Anthers 3-3.8 mm long. Grain 3-3.5 mm long, the ovary apex pubescent. 2n=42. Native.
Arizona, Colorado. New Mexico: ponderosa pine forests to subalpine slopes and meadows, often in open park lands with
ponderosa pine; usually growing with Festuca cal/igera, F. idahoensis, and F. thurberi, from which is can be told by its
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large clumps with conspicuous and persistent basal sheaths,
short ligules, roughly scabrous peduncles and rachises, long
spikelets, and short awns. This is the most conspicuous and
perhaps the most common of the fescues in New Mexico,
ranging throughout all our mountain regions at 7,000 to
11,400 ft elevations.
Festuca arundinacea Schreber TALL FESCUE [reed-like]
F estuca elatior Linnaeus
Lolium arundinaceum (Schreber) S.J. Darbyshire
Schedonorus arundinaceus (Schreber) Dumort
Plant 30-150 em or more tall, densely tufted, the bases not
or only slightly purplish. Nodes becoming exposed. Sheaths
open more than half their length, generally not splitting
between the veins into thread-like segments but remaining
intact and straw-colored. Ligules 0.4-1.2 mm long. Auricles
present, claw-like, with noticeable (usually conspicuous at
I Ox) cilia. Blades flat or folded, 8-28 em long, (3)4-12 mm
wide. Panicle 10-35 em long, with 2-3 panicle branches at
the lowermost node, these together bearing 5-15(30)
spikelets. Spikelets 7-12 mm long, with 4-8 florets; first
glume 3-6 mm long; second glume 4-7 mm long; body of
lower lemma 6-10 mm long; awn of lower lemma 0-2(4)
mm long; rachilla scaberulous. Anthers 2. 7-4 mm long.
Grain 2-3 mm long, glabrous at the apex. 2n = 28, 42, 56,
63, 70. Exotic. Widespread throughout much of North
America. New Mexico: widely planted for improved
pasture, erosion control, turf, and habitat restoration and
found in a variety of habitats from 3,500 to 9,500 ft in
elevation. As many as five subspecies have been recognized
in populations native to the Old World, but these seem
inapplicable to our New Mexico material. Over 100 cultivars
have been developed for agronomic purposes. This and
F estuca pratensis (q. v.) are closely related to Lolium perenne
Linnaeus, are partially interfertile, and are sometimes merged
with that genus, or treated in the segregate genus
Schedonorus.
F estuca arvernensis Auquier, Kerguelen, & MarkgrafDannenberg BLUE FESCUE [of Auvergne, France]
F estuca glauca Lamarck, not Villars
Festuca ovina Linnaeus var. glauca (Lamarck)
Koch
Plant 15-45 em tall, densely tufted, forming round balls or
mounds, the foliage usually conspicuously glaucous. Nodes
usually concealed in the clump. Auricles absent. Sheaths
open more than halftheir length. Ligules 0.1-0.3 mm long.
Blades tightly rolled or folded, 8-20 em long, less than 1
mm wide when rolled. Panicle 5-l 0 em long. narrow and
spike-like. Spikelets 4-9 mm long, with 3-6 florets; first
glume 2-2.5 mm long; second glume 3-3.5 mm long; body
of lower lemma 3-5 mm long, hyaline-margined; awn of
lower lemma 2-4 mm long; rachilla scaberulous. Anthers 23 mm long. Grain 2-3 mm long. the apex densely pubescent.
2n = 28. Widely planted as an ornamental border grass
throughout cool-temperate North America, also used as a
hanging house plant and in flower boxes and pots. Known
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from only a few locales (not escaped) in New Mexico, and
expected throughout the state in appropriate ornamental
circumstances. This species is not known outside of
cultivation in New Mexico, and is easily recognized by the
rounded mounds of narrow blue foliage.
Festuca hrachyphylla J.A. Schultes ex J.A. & J.H. Schultes
subsp. co/oradensis Frederiksen SHORT-LEAF
FESCUE [short-leaved, ofColorado]
Festuca ovina Linnaeus var. brevifolia of New
Mexico reports
Plants 3-12 em tall, densely tufted, the bases purplish or
not. Nodes hidden. Sheaths closed more than ° their length,
the bases usually persistent and remaining whole. Ligules
shorter than 0.5 mm long. Blades 2-6 em long, 0.3-1 mm
wide, relatively soft and wrinkling upon drying, striate
because of the veins showing. Panicle 1-2.5 em long.
Spikelets 3.5-5.5 mm long with 2-4 florets; first glume 1.83 mm long, 1-nerved; second glume 2.3-4.3 mm long, 3nerved; body oflower lemma 3.3-4.5 mm long; awn oflower
lemma 0. 7-3.6 mm long; rachilla 0.6-0. 7 mm long,
scaberulous. Anthers 0.4-1.4 mm long. Grain 1.8-2.5 mm
long, the ovary apex glabrous. 2n = 28. Native. California,
Montana, Wyoming, Utah, Colorado. New Mexico:
subalpine to alpine slopes, ledges, grassy screes, and cliffs
in the northern mountains, 10,500 to 12,500 ft in elevation.
F estuca brachyphylla subsp. coloradensis can be confused
with Festuca saximontana, and the two sometimes grow
together, but the latter is usually at least somewhat glaucous
rather than green, with comparatively stiffer blades and
longer anthers, and also grows at lower elevations. Shortleaf fescue also grows with F. minutiflora, which is
distinguished by having fewer florets, shorter spike1ets,
shorter awns, and a pubescent rather than glabrous ovary/
grain apex.
Festuca calligera Piper SOUTHWESTERN FESCUE
[beauty-bearing]
Plants 30-65 em tall, densely tufted from a branched
underground caudex, but not rhizomatous, the bases usually
not purplish. Nodes mostly not exposed, except for a few.
Sheaths open more than ° their length, generally remaining
whole but sometimes a few splitting into threads. Ligules
0.2-0.3 mm long. Blades 6-12 em long, 0.4-0.6 mm wide.
Panicle 5-15 em long; primary branches 2-10 em long.
Spikelets 6-11 mm long, with 2-6 florets; first glume 2.53.5 mm long, 1-nerved; second glume 2.8-4 mm long, 3nerved; body oflower lemma 3.5-5 mm long; awn oflower
lemma 1-2.5 mm long. Anthers 2.2-3.3 mm long. Grain
2.5-3 mm long, the ovary apex glabrous when young but
with a few sparse hairs at maturity. 2n = 28. Native. Utah,
Arizona, Colorado. New Mexico: subalpine to alpine,
usually open grassland slopes, almost entirely in the southcentral mountains, but with one collection from Hopewell
Lake, Rio Arriba County. This species has been largely
ignored in New Mexico botanical accounts and inventories.
It is common in the Sacramento Mountains, and is easily
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found withFestuca arizonica and F. thurberinearthe Sierra
Blanca ski area, from which it differs at first sight in having
short involute leaves in a small basal clump. It occurs at
8,500 to 11 ,200 ft in elevation.

Festuca earlei Rydberg EARLE'S FESCUE [honoring
Franklin Sumner Earle, 1856-1929].
Plants 15-45 em tall, densely tufted, the bases purplish or
not. Nodes generally not exposed. Sheaths open more than
half their length, not persistent, splitting into thread-like
segments. Ligules 0.1-1 mm long. Blades 6-12 em long,
0.5-0.9 mm wide (1-3 mm wide when flat). Panicle 3-8 em
long; primary branches 0.5-2 em long. Spikelets 4-6 mm
long, with 2-4 florets; first glume 2.2-3 mm long, I- to 3nerved; second glume 2.7-3.7 mm long, 3-nerved; body of
lower lemma 3.2-4.5 mm long; awn oflower lemma 0.4-1.6
mm long; rachilla 0.9-I.l mm long, scaberulous. Anthers
0.6-1.4 mm long. Grain 2.5-3 mm long, the ovary apex
pubescent. 2n = ? Native. Arizona, Utah, Colorado. New
Mexico: subalpine to alpine outcrops, rocky exposed slopes,
talus slopes, and dry grasslands in spruce forests, at 9,500
to I2,500 ft. Like F estuca rubra, its sheaths split into threadlike segments, but that species produces rhizomes, and has
longer anthers and a glabrous ovary apex.

Festuca idahoensis Elmer IDAHO FESCUE [of Idaho]
Plants 30-70 em tall, densely tufted, the bases purplish or
not. Nodes becoming exposed. Sheaths open more than
half their length, the bases persistent, not splitting into threadlike segments. Ligules 0.3-0.6 mm long. Blades flat or
folded, 5-35 em long, 0.4-0.6 mm wide. Panicle 5-20 em
long, the peduncle glabrous or nearly so, not densely
scaberulous; primary branches I.5-7 em long. Spikelets 620 mm long, with 3-9 florets; first glume 3.5-4.5 mm long,
I- or 3-nerved; second glume 3-8 mm long, mostly 3-nerved;
body oflower lemma 4.5-5.5 mm long; awn oflower lemma
2-7 mm long; rachilla usually easily visible and zig-zag,
scaberulous. Anthers 2.5-4.5 mm long. Grain 4-5 mm long,
the ovary apex glabrous. 2n = 28. Native. Throughout
much of mountainous western North America. New Mexico:
open subalpine grasslands in the northern mountains, at 9,000
to II ,000 ft in elevation. This is not a common species in
New Mexico, and at least one of the collections (Bobcat
Pass, Taos County) may be from an artificial seeding.

Festuca minutiflora Rydberg SMALL-FLOWERED
FESCUE [tiny-flowered]
Plants 3-10 em tall, densely tufted, the bases generally not
purplish. Nodes becoming exposed. Sheaths open about
half their length, but this variable, the bases persistent, not
splitting into thread-like segments. Ligules 0.1-0.3 mm long.
Blades 1-5 em long, 0.3-0.4 mm wide. Panicle I-4 em long;
primary branches short, 0.3-I.5 em long. Spikelets 2.5-4
mm long, with 2, sometimes 3 florets; first glume 1.3-2.4
mm long; second glume 2-3.4 mm long; body oflower lemma
2-3.3 mm long; awn of lower lemma 0.5-I.5 mm long;
rachilla 0.7-0.8 mm long, scaberuous. Anthers 0.8-1.1 mm
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long. Grain 2-2.5 mm long, the apex pubescent with a few
hairs. 2n = 28. Native. Alpine areas of much of western
North America. New Mexico: alpine ledges, outcrops,
grassy slopes, often on mountain peaks, in the northern
mountains at II ,500 to 12,500 ft. This species is always
very short, with short panicles, few spikelets, and few florets.
It can be confused only with short specimens of Festuca
brachyphylla, but that species has larger spikelet parts and
a glabrous ovary apex.

Festuca pratensis Hudson MEADOW FESCUE [of
meadows]
Festuca elatior of many authors, not Linnaeus
Lolium pratense (Hudson) S.J. Darbyshire
Schedonorus pratensis (Hudson) P. Beauvois
Plants 30-I25 em tall, tufted but not densely so, the bases
purplish or not. Nodes becoming exposed. Sheaths open
more than half their length, not persistent but decaying to
fibers. Auricles present, claw-like, glabrous. Ligules 0.20.5 mm long. Blades flat or folded, I 0-20 em long, 3-6(7)
mm wide. Panicle 8-22 em long, with 1-2 branches at the
lowermost node, these together rarely bearing more than 6
spikelets. Spikelets 9-15 mm long; first glume 2.5-4.5 mm
long; second glume 3-5 mm long; body oflower lemma 5-8
mm long; awn oflower lemma 0-2 mm long; rachilla glabrous
or nearly so. Anthers 2.5-4 mm long. Grain 2-3 mm long,
the apex glabrous. 2n = 28, 42, 56, 63, 70. Exotic.
Throughout most of cool-temperate North America. New
Mexico: widely planted for improved pasture, erosion
control, turf, and habitat restoration and found in a variety
of habitats from 3,800 to I 0,000 ft in elevation. Apparently,
this is less common than tall fescue in the state, being
documented in the central mountainous region, but this could
simply be an artifact of incomplete collecting. This and
Festuca arundinacea (q.v.) are closely related to Lolium
perenne, and form fertile hybrids. The hybrid ofF. pratensis
oo Lolium peremze has been named ooFestulolium loliaceum
(Hudson) P. Fournier (HYBRID FESCUE); it produces a panicle
with the upper spikelets sessile and arranged in a spike and
the lower spikelets stalked and on branches.

Festuca rubra Linnaeus RED FESCUE [red]
Plants 20-80 em tall, the culms loosely clustered from short
rhizomes, these breaking through the basal sheaths
(extravaginal). Nodes usually exposed. Sheaths closed to
near the summit of the sheath. mostly splitting between the
veins into thread-like segments. Ligules 0.2-0.5 mm long.
Auricles absent or weakly developed. Blades flat or folded,
5-25 em long, I-4 mm wide. Panicle 5-20 em long, with I4 branches at the lowermost node. Spikelets 5-12 mm long,
with 4-9 florets; first glume 1.5-4 mm long; second glume
3-5 mm long; body of lower lemma 5-8 mm long; awn of
lower lemma 0.3-4.5 mm long; rachilla scaberulous. Anthers
2.3-4.2 mm long. Grain 2.3-4.5 mm long, the apex glabrous.
2n= 14,21,28,42,49,53.56,64, 70. Nativeorintroduced
in some areas, widespread in North America. New Mexico:
mountain meadows, high elevation slopes and outcrops,
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7,200- 11,700 ft. Young tillers of Festuca rubra have
reddish sheaths fused to near the top of the sheath. The old
sheaths of red fescue split between the veins into thread-like
segments, a feature also found in F. calligera (sometimes),
F. e01·/ei (nearly always), and F. pratensis (indistinctly).
CREEPING FESCUE (subsp. rubra, strongly rhizomatous in some
races) and CHEWINGS FESCUE (subsp. commutata Gaudin,
weakly rhizomatous, after George Chewings, who produced
seed in New Zealand beginning in the late 1800s) are
sometimes used in lawn and turf mixtures.
Festuca saximontana Rydberg ROCKY MOUNTAIN
FESCUE [of rocky mountains]
Festuca brachyphylla J.A. Schultes ex J.A. & J.H.
Schultes var. 1ydbergii (St.-Yves) Cronquist
Festuca brachyphylla J.A. Schultes ex J.A. & J.H.
Schultes subsp. saximontana (Rydberg) Hulten
Festuca ovina Linnaeus var. rydbergii St.-Yves
Festuca ovina Linnaeus subsp. saximontana
(Rydberg) St.-Yves
Plants 20-50 em tall, occasionally shorter, often glaucous
but sometimes deep green, densely tufted. Nodes becoming
exposed. Sheaths open more than half their length, persistent,
not splitting into thread-like segments. Auricles poorly
developed, glabrous. Ligules 0.2-0.5 mm long. Blades 520 em long, 0.3-1 mm wide. Panicle 3-15 em long, with 12 branches at the lower node. Spikelets 3.5-9 mm long; first
glume 1.5-3.5 mm long; second glume 2.5-4.5 mm long;
body oflower lemma 3-5.5 mm long; awn oflower lemma
0.5-2(2.5) mm long; rachilla internodes 0.9-1.1 mm long,
scaberulous. Anthers 1-1.7 mm long. Grain 2.2-2.8 mm
long, the apex glabrous. 2n = 42. Native. Widespread in
central and western North America. New Mexico: mountain
grasslands and forest clearings, mostly in the northern
mountains, 6,900- 12,000 ft. Festuca saximontana is most
easily confused with F. brachyphylla, told apart by the
features in the key; it also may occur at much lower elevations
and in drier habitats.
Festuca sororia Piper RAVINE FESCUE [referring to a
sister (a related taxon)]
F subulata var. sororia (Piper) St.-Yves
Plants 50-130 em tall, with leafy weak culms that are loosely
clustered, the foliage deep green. Nodes becoming exposed.
Sheaths open more than half their length, weakly splitting
between the veins into thread-like segments, scaberulous.
Auricles absent. Ligules 0.5-1.5 mm long, ciliate. Blades
flat, lax, 10-25 em long, 3-8 mm wide. Panicle 15-30 em
long, with mostly 2 branches at the lowennost node; primary
branches spreading widely, 4-10 em long, the tips drooping.
Spikelets 8-11 mm long, with 2-4 florets: tirst glume 3-4
mm long, 1-veined, narrow: second glu111e 5-6 111111 long, 3veined, broader than the tirst; body oflowcr lemma 5.5-g.5
mm long; awn of lower lemma 0.2-2 mm long; rachilla
scaberulous, easily visible and zig-zag. Anthers I.X-2.2 m111
long. Grain 4-6 mm long, pubescent at the apex. 2n = 2X.
Native. Calit<.m1ia. Utah, Arizona, Colorado. New Mexico:
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damp, shaded ravines and creek bottoms in the mountains,
upper ponderosa zone to subalpine, 8000 - 11 ,200 ft. This
grass is infrequently encountered, but there seems to be
abundant material in herbaria and it is found in widely
scattered locales in the mountains throughout the state. It is
immediately recognized by the spreading panicle branches
and few narrow spikelets.
F estuca thurberi Vasey THURBER'S FESCUE [honoring
George Thurber, 1821-1890]
Plants 45-150 em tall, in tussocky dense clumps, the foliage
green. Nodes becoming exposed. Sheaths open more than
half their length, persistent, not splitting between the veins.
Auricles absent. Ligules 2.5-5(9) mm long. Blades flat or
more commonly folded, 25-45 em long, 0.6-1.2 mm wide.
Panicle 8-17 em long, with 1(2) branches at the lowermost
node. Spikelets 10-14 mm long; first glume 4-5 mm long,
1-veined; second glume 4.5-7 mm long, 1- or 3-veined; body
oflower lemma 6.5-10 mm long; awn oflower lemma 0-0.3
mm long; rachilla scaberulous. Anthers 3-4.5 mm long.
Grain 4-4.5 mm long, the apex pubescent. 2n = 28, 42.
Wyoming, Utah, Colorado. New Mexico: mid- to high
elevation grasslands, meadows, grassy slopes, openings in
coniferous forests, 8,000 - 12,000 ft. Festuca thurberi
commonly grows with F ari=onica, completely intermingled
within a community, but plants of the latter are easily
recognized by their rolled glaucous leaves, short ligules, and
short-awned (but the awns evident) florets.
Festuca trachyphylla (Hackel) Krajina HARD FESCUE
[rough-leaved]
Festuca brevipila Tracy
Festuca ovina Linnaeus subvar. trachyphylla
Hackel
Festuca ovina L. var. duriuscula of many authors,
non Linnaeus
Festuca trachyphylla Hackel ex Druce, nomen
nudum (Darbyshire & Pavlick 1997)
Plants 25-65 em tall, the foliage yellowish green, gray-green,
to glaucous, the bases somewhat purplish. Nodes becoming
exposed. Sheaths open more than half their length, persistent
and conspicuous at the base of the clump, not splitting
between the veins. Auricles weakly developed as swellings.
Ligulcs 0. 1-0.3 mm long. Blades 8-25 em long, folded, stiff
when mature, 0.5-1.2 mm wide. Panicle 3- 12 em long, with
a single branch at the lowennost node. Spikelets 5.5-10
mm long~ tirst glume 2-4 mm long; second glume 3-5.5 mm
long; body of lower lemma 4-5.5 mm long. glabrous to
scabcrulous: awn of lower lemma 0.5-2.5; rachilla
scaberulous. Anthers 2-3.4 mm long. Grain 2.5-3.5 mm
long, the apex glabrous. 2n = 42. Exotic. Widespread in
scattered locales throughout much of cool-temperate North
America. New Mexico: introduced for range restoration,
erosion control. mine reclamation, and similar agronomic
purposes in the northern mountains, but to be looked for
elsewhere in a variety of(oftcn disturbed) habitats, 5,20011,500 n. When mature, the stitfwidely-folded blades arc

Desert Plants

8

F. arizonica x3

F. rubra x2.5
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F. arundinacea x3

F. brachyphylla
subsp. coloradensis x3

F. idahoensis x2.5

F. minutijlora x4

F. pratensis x3

F. saximontana x3

F. sororia x3

F. thurberi x2.5

F. trachyphylla x3

Figure 1. Spikelets of perennial Festuca species in New Mexico.
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Table 1. Previous taxonomic disposition of the perennial species ofNew Mexico Festuca
Allred, 1993
Wooton & Standley, Tidestrom & Kittell, Martin & Hutchins,
1980
1915
1941
arizonica
arizonica
arizonica
arizonica
Arizonica
arundinacea
anmdinacea
elatior
1
ovina var. ~lauca
(arvernensis )
brachyphylla
brachyphylla var.
ovina var.
brachyphylla
ovina var.
brachyphylla
coloradensis
brachvvhvlla

This work

calli~era

-

earlei
idahoensis
minuttflora
pratensis

-

-

rubra

-

saximontana
sororia
sororia
thurberi
thurberi
trachyphylla
I •
mcluded as an ornamental by Allred ( 1993)

-

-

-

idahoensis

idahoensis

idahoensis

-

-

-

listed for AZ, but not
forNM
listed for AZ, but not
forNM

elatior

pratensis

rubra

rubra

ovina?
sororia
thurberi

ovina?
sororia
thurberi

saximontana
sororia
thurberi

-

-

-
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quite distinctive, but other diagnostic features include long
anthers, short awns, and glabrous ovary apices. Old sheaths
remain at the base of the tuft in a characteristic grayish clump.
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Specimens Examined
Festuca arizonica: Catron County: Datil Mts, 8500 ft (2591 m). 15
Jun 1976, Fletcher. R. 405 (UNM): Datil Mts, 9100 ft (2774 m), 19 Jut
1976, Fletcher R. 663 (UNM); Datil Mts. 8400 ft (2560 m), 31 Jull976,
Fletcher R. 889 (UNM); Datil Mts, 7600 ft (2316 m), 28 Aug 1963,
Goodrow K.K. s.n. (UNM); Elk Mt. on Rt.78, 10 Aug 1952, Roller J.W
2810 (UNM); Gila National Forest, Luna District, Forest Rd 19, about 2
mi north of Luna, ft ( m), II Sep 1982, Allred Kelly W. 2331 (NMCR);
Gila National Forest, 0.8 miles north of Gilita Creek Campground, 8300
ft (2530 m). 3 Aug 1993, Allred Kelly W. 5943 (NMCR); 1 mi nw El
Caso Ranch, 25 Oct 1960, Bilbrey D. 30 (UNM); 6 mi north of Datil,
7000 ft (2134 m), Sep 1939, Easly G. 1738 (NMCR); Datil Mts, 8500 ft
(2591 m), 10 Jut 1976, Fletcher R. 570 (UNM); Mogollon Mts, in the
vicinity of Mogollon & Whitewater Baldy, 10200 ft (3109 m), 22 Aug
1968, Hess W. 2260 (NMC); Apache National Forest, 18 Aug 1960,
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Laney. V.F. 8 (UNM ); 4 7 mi E of Mogollon, 7 Sep 1936, Parker K. W.

.8.2Q (NMCR); Elk Mt.. 21 Jun 1952, Roller J.W. 2824 (UNM); 7 miles
west ofDatil, 7550 ft(2301 m), 27 Jun 1986, Spellenberg R. 8513 (NMC);
14 miles east of Mogollon, 8800 ft (2682 m), 22 Jut 1986, Spellenberg
R. 8567 (NMC); 30 meters inside New Mexico/Arizona boarder along
U.S. Hwy. 180, 8600 ft (2621 m), 23 Jut 1986, Spellenberg R. 8576
(NMC); between Luna and the state line on hwy US 180, 14Aug 1973,
Spellenberg R. & M. 3479 (NMC); 12 Jul 1906, Wooton E.O. s.n. (NMC).
Cibola County: Mt.Taylor. 8800 ft (2682 m), 9 Jul 1932, Castetter E.F.
2816.2817 1820 (UNM): west ofMt. Taylor, 22 Aug 1965, Barnett L.
12. (UNM); Elkins Ranch, Mt. Taylor, 27 Jul 1952, Castetter E F. 8012
(NMC); La Mosca Peak, Mt. Taylor, 27 Jut 1952, Castetter E.F. 8035
(NMC); 7050 ft (2149 m), 20 Jun 1986, DeBruin. E. 296 (UNM); Big
Water Canyon, Cibola National Forest, 8500 ft (2591 m), 13 Jut 1981,
McCallum A. 1162 (UNM); Zuni Mts., Agua Fria. 16 miles west of Grants,
8000 ft (2438 m), 22 Aug 1963, Goodrow K.K. 762 825 (UNM); Water
Canyon. Mt. Taylor, 26 Jun 1960. Osborn N. 169 (UNM): Lobo Canyon,
Mt. Taylor. 8100 ft (2469 m). 15 Jut 1960, Osborn N. 235 251 (UNM);
south face of La Mosca Peak. Mt. Taylor, 10800 ft (3292 m), 22 Jut
1967, Osborn N. 419 (UNM): summit ofMt. Taylor, 11389 ft (3500 m),
23 Jul 1960, Osborn. N. 432 (UNM); upper Lobo Canyon, Mt. Taylor,
8500 ft (2591 m), 24 Aug 1960. Osborn N. 571 (UNM): Zuni Mts.,
Mount Sedgwick. 9000 ft (2743.2 m). 19 Jul 1968. Riffle N.L. (UNM);
La Mosca Peak, Mt. Taylor. 27 Jul 1952, Roller. J.W. 2812 2821 2823
(UNM). Colfax County: York Canyon, 7611 ft (2320 m). 18 Jun 1979,
Alfonso 122 (UNM). Grant County: Hwy 180, mile marker 145,25 Jul
1984, Miera J.P. 8 (NMCR). Lincoln County: Sierra Blanca ski area, I
Sep 1980, Allred Kelly W. 1816 (NMCR); Lincoln National Forest, 2
Sep 1983, Allred, Kelly W. 2566 <NMCR); Sierra Blanca ski area, trail to
Buck Mt, 10,000 ft(3048 m). 2Aug 1985,Allred KellyW. 2973 (NMCR);
Lincoln National Forest. Lorna Grande, Sep 1925, Castetter E. F. 2815
(UNM); Monjeau Lookout. Sierra Blanca, 17 Aug 1952. Castetter E.F.
8226 8227 (NMC); White Mts. 11,000 ft (3353 m). 19 Aug 1959,
Harrington s.n. (UNM): picnic area 1 mile south of Monjeau Lookout,
9000 ft (2743 m), 25 Jut 1970. Hutchins B. 3160 (UNM ); Sierra Blanca
ski lodge, 9680 ft (2950 m). 18 Jul 1971. Hutchins B. 3501 (UNM);
Monjeau Campground. 10 Sep 1983, Phillips J.C. 39 (NMCR); Sierra
Blanca, north of ski area. 10.000 ft (3048 m), 22 Aug 1976. Spellenbers.
R. 4459 (NMC); Capitan Mt near summit, 9844 ft (3000 m). 1 Aug 1976,
Wagner. W.L. 2231 2232 (U~:\1): White Mt Peak, 6 Jul1895, Wooton.
E.O. s.n. (NMC): White Mt Peak, 10,000 ft (3048 m). 16 Jul 1897,
Wooton E.O. 354 (NMC); White Mts, 7400 ft (2256 m), 25 Aug 1907,
Wooton E.O. 3567 (NMC). :\lcKinley County: Whiskey Lake, Chuska
Range. 8600 ft (2621 m). 21 Jul 1935, Carter C.B. 8205 (NMC);
McGaffey, 3 Jul 1953. Cas tetter E.F. 8657 (NMC ,UNM): Crazy Woman
Canyon east of Gallup. 7200 ft (2195 m), 12 Jun 1994. Hevron B. 2189
(UNM): Tohatchi farm. 8100 ft (2469 m), 27 Feb 1935, Love L.D. I
(NMC). Mora County: Pecos Wilderness, Sangre de Cristo Mts, north
end of Hamilton Mesa. 10.000 ft (3048 m), 29 Jul1997. Allred Kelly W.
6820 6821. 6822 6823 6824 6825 6826 (NMCR); Pecos Wilderness,
Sangre de Cristo Mts. east slopes of Round Mountain. 10,000 ft (3048
m). 31 Jul 1997, Allred Kellv W. 6964 6965 6966 6967 (NMCR); 100
meters from Pecos River. 9460 ft (2883 m), Jul 1982. Andrews I. 219
(UNM): Coyote Creek. 10 miles from Rainsville. 7700 ft (2347 m), 2
Sep 1941. Bridges J.O. 2285 (;-.;MCR); Beattys Cabin, 9000 ft (2743
m), 8 Aug 1908, Standlev P.C. 4857 (NMC). La Cueva Ranch, near
Rainsville, 29 Sep I954. Williams E. s.n. (UNM). Otero County: White
Mts, Mescalero Indian Reservation along hwy 70, 7500 ft (2286 m), 18
Sep 1993,Allred Kelly W. 6070 (NMCR). Rio Arriba County: Hopewell
Lake, Carson National Forest. 9200 ft (2804 m), IO Aug 1983, Allred
Kelly W. 2504 (NMCR); Carson National Forest, Laguna Larga, 9000 ft
(2743 m), 11 Aug 1983. Allred Kelly W. 2522 (NMCR); near Chino
Lake, 8900 ft (2713 m), 7 Aug 1986, Allred Kelly W. 4084 (NMCR);
near Hopewell Lake, 9185 ft (2800 m), 17 Aug 1987. Anderson David
Lee 4343 (NMCR): Carson Forest. Sep, Baum Q.N. 11-26 (UNM); Carson
National Forest, upper Conjilon Creek, 22 Aug 1940, Bridges J.O 2142
(NMCR); Carson National Forest. upper El Rito Creek, 8500 ft (2591
m), 22Aug 1940, Bridges J.O. 2145 (NMCR); Cano Canyon, 10.5 miles
northeast of Canjilon, 9200 ft (2804 m), 7 Aug 1963, Goodrow K.K. 458
(UNM); 7 miles west of Tres Piedras, 9200 ft (2804 m), 12 Jul 1963,
Goodrow K.K. 490 (UNM>: between Canjilon & Placitas, 7500 ft (2286
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m).14Aug 1963. Goodrow K.K 630 (UNM): JiaritaMesa, 8500 ft(2591
m). 8 Feb 1963. Goodrow K.K .. 428 432 444 (UNM): trail to Canones
Creek. 26 Jul1964. Tatschl A. s.n (UNM): 9 Sep 1960. Valdez J.B. 2l.Q (UNM). San Juan County: Whiskey Lake. Chuska Mts. 23 Jul1935.
Carter C.B. s.n. (NMC). San Miguel County: Elk Mt. 1963. Ellis. A.
ll (UNM): 8100 ft (2469 m). 11 Sep 1960, Gamer A.J. 16 (UNM):
Winsor's Ranch, 8400 ft (2560 m). 3 Jul1908. Standley. P.C. 4143 (NMC).
Sandoval County: Jemez Mts, about 3 miles west of Berlandier National
Monument boundary, 11 Aug 1983. Allred Kelly W. 2541 (NMCR): Baca
Ranch. Redondo Peak. 8800 ft (2682 m). 7 Sep 1963, Osborn N. 1389
(UNM): Bandelier National Monument, 10 Aug 1983, Salazar R.A. 55
(NMCR). Sierra County: San Andres. Salinas Peak, 8950 ft (2700 m).
Aug 1997, Anderson David Lee 7136 (NMCR): along Fisherman's
Canyon trail. 8400 ft (2560 m). 16 Jun 1994. Roalson E.H. 884 (NMCR).
Soccoro County: top of Mt. Withington. 11 Jul 1952. Castetter E.F.
2822 (NMC.UNM): La Mosca Peak. Mt Taylor, 27 Jul 1952. Castetter
E. F. 8021 8036 8038 8043 8046 8355 (NMC): Elk Mt. 10 Aug 1952.
Castetter E.F. 8232 (NMC): South Baldy Peak. Magdalena Mts, 10.000
ft (3048 m). 25 Jul 1982. Mcintosh 1048 (UNM): Mogollon Mts. onor
near the west fork of the Gila River. 10.500 ft (3200 m). 15 Aug 1903.
Metcalfe O.B. 521 (NMC): Magdalena Mts. South Baldy. 10,500 ft (3200
m). 23 Jul 1976. Willson J.M. 4257 (NMC): vicinity of Water Canyon.
Magdelena Mts. 9200 ft (2804 m). 27 Jul 1973, Hutchins B. 4540 4744
(UNM): Magdalena Mts. 9000 ft (2700 m). 20 Jul 1997, Worthington
Richard D. 26903 (NMCR.UTEP). Taos County: about 3 mi s of Tres
Piedras. 11 Aug 1983. Allred Kelly W. 2528 (NMCR): 1.5 mi north of
Red River. 9320 ft (2841 m). 4 Ju11979. Baker W.L. 1206 (NMC): 0.5
mi south of Angostura. 9040 ft (2755 m). 10 Aug 1979. Baker W.L.
1209 (NMC): Costilla Canyon. Sangre de Cristo Range. 18 Jul 1953.
Castetter E.F. 8769 8771 (NMC): 15 miles northwest of Mora. 20 Jul
1966. Robinson 34 (UNM): Valle Vidal Basin. 9470 ft (2886 m). 23 Jul
1983. Williams J. 14 (UNM). Torrance County: Manzano Mts. along
road to Capilla Peak. 8500 ft (2591 m). 21 Aug 1995. Allred Kelly W.
6296 (NMCR): Manzano Mts. along crest near Manzano Peak. 9900 ft
(3018 m). 18 Aug 1962. Bedker E.J. 688 702 707 (UNM): Manzano
Mts. along crest at head of Trigo Canyon. 8800 ft (2682 m). 2 Sep 1963.
Bedker E.J. 1526 (UNM).

Festuca arundinacea: Chaves County: wetland along Penasco River. 5
May 1994. Roalson E.H. s.n. (NMCR). Colfax County: Salyer's
Canyon. 15 Jun 1981. [no collector] 603 (UNM). Dona Ana County:
New Mexico State University. north end of Corbett Center. 4000 ft ( 1200
m). 22 Apr 1979. Garcia J. 21 (NMCR): cultivated on College Farm. 23
May 1893. Wooton E.O. 1031 (NMC). Grant County: Lake Roberts. 1
Jun 1987. Allred Kelly W. 4419 (NMCR). Lincoln County: Sierra
Blanca. 24 Jun 1973. Higgins L.C. 7444 (NMC): south fork of Eagle
Creek. 7480 ft (2280 m). 29 Jun 1960. Hutchins B. 2078 2080 (UNM):
Fort Stanton. 31 Aug 1980. Lebgue 367 (NMCR): Circle Bar West Ranch.
5300 ft (1615 m). 12 Aug 1994. McClenahan Dianne 157 (NMCR):
Fort Stanton. next to Bonito Creek. 3 Oct 1981. Rundell L. 33 (NMCR):
along Rio Ruidoso. vicinity of Fox cave. 5905 ft (1800 m). 7 Jun 1977.
Wagner W.L. 3106 (UNM). McKinley County: McKinley Coal Mine.
introduced in depressed area where rain water collects .. 7000 ft (2133.6
m). 15 Jun 1974. Wagner W. 154 (UNM): McKinley Coal Mine. mine
spoils. 7000 ft (2100 m). 8 Mar 1974. Wagner W. 275 (UNM). Otero
County: between Mayhill and Weed. 6900 ft (2103 m). 29 Jun 1952.
Dunn D.B. 8210 (UNM). San Juan County: Farmington. in lawn. 4
Jun 1990. Allred Kelly W. 5057 (NMCR): 4 miles north of La Plata 6000
ft ( 1829 m). 11 Aug 1981. Spellenberg R. 6148 (NMC): 6.6 miles south
of Waterflow on the Navajo Mine. 5 Jun 1985. Spellenberg R. 8223
(NMC). San ~1iguel County: along WinsorCreek.Cowles. 8500 ft (2591
m). 8 Sep 1954. Castetter E.F. 94.B (UNM): Pecos National Historic
Park. 6800 ft (2073 m). 27 Jun 1993. Sivinski.R. 2302 (UNM). Sandoval
County: about 4 miles north of San Ysidro along Rio Guadalupe. 28 Apr
1989. Allred Kelly W. 4928 (N!\1CR): Bandelier National Monument.
Frijoles Falls trail. at edge of Frijoles Creek. 8 Jun 1983. Salzar R.A. 15
(NMCR). Sierra County: Percha Creek. 5000 ft ( 1524 m). 3 Jun 1993,
!\1clntosh. L. 2733 (N!\1C). Socorro County: Bosque del Apache Wildlife
Refuge. 30 Jun 1958. Fleetwood R.J. ~55 (UNM). Taos County: Arroyo
Hondo. irrigated improved pasture. 7000 ft (2 134m). Jul 79. Warren A.
s.n. (NMCRI.
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F estuca arvernensis: Dona Ana County: New Mexico State University.
4000 ft (1200 m), 30 Apr 1998, Allred Kelly W. 7082 (NMCR): New
Mexico State University. 3890 ft (1200 m). 19 Mar 1998, Forbes Adam
L.nQ (NMCR). Santa Fe County: Santa Fe. landscape plant on the
Capitol grounds [observed by Allred].
Festuca brachyphylla subsp. coloradensis: Mora County: Sangre de
Cristo Mts. Pecos Wilderness. Pecos Baldy Lake. 11.500 ft (3505 m), 30
Ju1 1997, Allred Kelly W. 6871 (NMCR); Sangre de Cristo Mts, Pecos
Wilderness Trailriders Wall. 12,000 ft (3658 m). 30 Jul 1997. Allred
Kelly W. 6899 6902 (NMCR): saddle near Barbara Peak. 12382 ft (3800
m). Jul 1982. Andrews T. 242 (UNM). Rio Arriba County: northwest
side of Santa Barbara Peak, 12440 ft (3800 m). 8 Jun 1985, Fletcher R.
~ (UNM). San Miguel County: Pecos Wilderness, between Terrero
Mine and summit of Elk Mt, 19 Aug 1984. Hill S.R. 15346 (NMCR):
Summit of Elk Mt. 11500 ft (3500 m). 29 Jun 2000, Allred K.W. 7830
(~MCR). Sandoval County: Baca Land & Cattle Co., San Luis Creek,
11.175 ft (3400 m). 1 Jull975, Ludwig J. 1360 (NMC). Taos County:
Goose Lake. below Gold Hill. 11.500 ft (3500 m). 13 Aug 1955, Castetter
E.F. 9894 (UNM); Carson National Forest. Sep 1960, Engstrom 15
(lJ~M); Latir Mesa. 12,200 ft (3700 m). 1 Aug 1979, Fletcher R. 4006
(UNM): Gold Hill, 12.300 ft (3700 m). I Sep 1954, Hoff & Everett 9758
(l;'NM): Wheeler Peak. 12,500 ft (3800 m). 7 Aug 1967, Mackay H. 333
IUNM): Pot Creek and Wheeler Peak collection, Osborn N. 831 (UNM):
Sangre de Cristo Mts, Carson National Forest, Bull of the Woods trail.
July 1989, Warren A. s.n. (NMCR): Carson National Forest, Lobo Peak
area above and south of Goose Lake. 12.500 ft. July 1990. Warren A.
s.n. (NMCR).
Festuca calligera: Lincoln County: White Mountains. north of Sierra
Blanca Ski Lodge. 9 Oct 1987, Allred Kelly W. 4666 4669 (NMCR):
Sierra Blanca, 9500 ft (2900 m). 8 Jul 1997. Allred Kelly W. 6725
(~MCR): north slope of White Mt. 20 Aug 1930. USDA Forest Service
I 0 (NMCR). Otero County: Sacramento Mountains. Boy Scout Camp
Wehinahpay. about 8 air miles west of Sacramento. 8500 ft (2600 m). 8
Jun 1995, Allred Kelly W. 7102 (NMCR). Rio Arriba County: Hopewell
Lake. 6 Jul 1981. Fisher L. 7 (NMCR).
Festuca earlei: Lincoln County: Sierra Blanca ski area. 10,000 ft (3000
m). 6 Feb 1977. Haggren W. & P. Knight 50 (UNM): White Mts. 11.200
ft (3400 m). 19 Aug 1969. Hutchins R. 2506 (UNM). Mora County:
Barbara Peak. July 1982. Andrews T. 177 242 (UNM): Pecos Baldy
Lake. 12.000 ft (3700 m). 8 Sep 1954. Castetter E.F 9427 (UNM); Pecos
Baldy Lake. 12.000 ft (3700 m). 9 Aug 1954. Castetter E.F. 9703 9704
9705 (UNM). Rio Arriba County: Truchas Peak. 12500 ft (3800 m). 8
Aug 1908. Standley P.C. 4833 (NMC). Sandoval County: Valles Caldera
Preseve. R.L. Hartman 71296 (NMCR). San Miguel County: top of Las
Vegas Range. 11.000 ft (3400 m). Cockerell T.D A. s.n. (NMC): Elk Mt,
1963. Ellis A. 27 (UNM): west Penchuelo Ranger Station. 29 Aug 1937,
Hare Q.A. 1234 (NMCR): Santa Fe National Forest. 14 Scp 1960.llill.
A. 10 (UNM): between Terrero Mine and summit of Elk Mt. 19 Aug
1984. Hill S.R. 15297 15300 (NMCR): upper Pecos River. 3 Aug 1898,
Maltby & Cahilll37 (NMC): Glorieta Mesa. Perry J L. 14 (UNM). Taos
County: Goose Lake. below Gold Hill. 11.500 ft (3500 m). 13 Aug 1955,
Castetter E.F. 9849 9898 9903 (UNM): Twining Canyon. south of
Wheeler Peak. 9950 ft (3000 m). 8 Jul 1949, Gordon S. & K. Norris 293
(UNM): Frazier Mt. 12100 ft (3700 m). 7 Sep 1966. Robinson. J.L. 3
(UNM): Rita de Ia Olla. 10,000 ft (3000 m). 19 Jut 1979. Soreng R. 349
(NMC); Lobo Peak area above and south of Goose Lake. 12.500 ft (3800
m). July 1990, Warren A. s.n. (NMCR).
Festuca idahoensis: Rio Arriba County: Placer Creek, l 0,100 ft
(3078.48 m). 28 Jul 1967. Gierisch Ralph K. 3148 (UNM). Santa Fe
County: Big Tesuque campground off Hyde Park. 15 Aug 1978. Soreng
Rob 15 (NMC). Taos County: Bobcat Pass. along hwy 38 at Colfax
County line. 9500 ft (2896 m). 20 Jun 1989, Allred Kelly W. 4980 4982
(NMCR): Valle Vidal. Jul 1983. Williams J. 33 35 43 'i2 (UNM):
Festuca minutijlora: Mora County: Pecos Wilderness. Sangre de Cristo
Mts. Trailriders Wall, 12.000 ft (3658 m). 30 Jut 1997, Allred Kelly W.
6903 (NMCR). Rio Arriba County: North Truchas Peak, 12.000 ft. 4
Jul1986. Argus G.W. 12404 (CAN: as reported in Argus & Aiken 1987).
Santa Fe Count~·: Pecos Baldy Lake. Jut 193X, Bridccs J.O. 1413
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(NMCR); Pecos Wilderness, Lake Katherine, 11700 ft (3566 m), 20 Jul
1988, McSweeney A.M. 45 (NMCR). Taos County: Wheeler Peak,
12,500 ft (3800 m), 7 Aug 1967, Mackay H. 331 (UNM).
Festuca pratensis: Colfax County: about 8 mi e of Eagles Nest, 7900 ft
(2408 m), 20 Jun 1989, Allred Kelly W. 4973 (NMCR); along hwy 72 I 0
miles east of Yankee, 2 Jut 1973, Hi~~ins L C. 7491 (NMC); north of
Raton City Park, 6900 ft (2103 m), 29 Jut 1979, Soren~ R. 378 (NMC).
Dona Ana County: Mesilla Valley, 3850 ft (1173 m), 25 Jull907, Wooton
E.O. 3303 (NMC). Lincoln County: Lincoln National Forest, 2 Sep
1983, Allred Kelly W. 2551 (NMCR). Otero County: 4 mi e of
Cloudcroft, 9000 ft (2743 m), 25 Sep 1938, [no collector] (NMCR). San
Miguel County: Hermits Peak near Las Vegas, 27 Jun 1936, Nisbet G.
§Jh (UNM); Las Vegas, 12 Jul 1936, Nisbet G. 8232 (UNM); Harvey's
upper ranch, Pecos River National Forest, 9600 ft (3000 m), I Aug 1908,
Standley P.C. 4639 (NMC). Santa Fe County: Santa Fe Ski Basin near
parking area, 10,300 ft (3139 m), 15 Aug 1978, Soren~ R. 18 (NMC).
Festuca rubra: Colfax County: Black Lake, [fide R. Soreng]. Dona
Ana County: plant brought in by County Agent, in lawn mixture, Oct
1990 (NMCR). Lincoln County: Sierra Blanca, Lookout Peak, 3450 m,
29 Jull923, Eggleston. W.W. 18797 (US). McKinley County: Mexican
Springs, 26 Jun 1935, Babcock E.B. 14325 (TAES). Otero County:
meadow north ofWhite Mt peak, 11.1000 ft. 1 Jul 1969, Hutchins C.
2179 (UNM); north side of Sierra Blanca, glacial cirque, 11.000 ft. 1 Jul
1969, Worthin~ton 6349 (UTEP). Santa Fe County: Big Tesuque
campground, 10,000 ft (3000 m), 15 Aug 1978, Soreng R. 43 (NMC).
San Miguel County: Pecos National Historic Park, Glorieta Creek, 7250
ft (2200 m), 14 Jull993, Sivinski R. 2388 (UNM). Taos County: Costilla
Canyon, 18 Jut 1953, Castettcr E.F. 2808 (UNM); Costilla Valley,
Bartlett's Ranch, 10,000 ft. 6 Sep 1913, Wooton E.O. 7159 (US).
Festuca saximontana: Colfax County: canyon north of Raton City Park.
6900 ft (2100 m), 21 Jul1979, Soreng R. 381 (NMC). Grant County:
Gila National Forest, 7000 ft (2134 m), 16 Jut 1992, Boucher P. 991
(For. Serv. Herbarium). Los Alamos County: 7500 tl (2300 m), 21 Jun
1979, Tierney & Foxx 576 (UNM). Mora County: Sangre de Cristo
Mts, Pecos Baldy Lake, 11,500 ft (3505 m), 30 Jul 1997, Allred Kelly
W. 6870 6872 6873 (NMCR); Sangre de Cristo Mts, Pecos Wilderness.
Trailriders Wall, 12.000 ft (3658 m). 30 Jul 1997, Allred Kelly W. 6897
6906 (NMCR). near Pecos River, 9380 ft (2900 m), Jul 1982, Andrews
T. 242 (UNM). San Miguel County: Winsor's Ranch, 8400 ft (2600 m),
2 Jul 1908, Standley P.C. 4119 (NMC); Harvey's upper ranch, 9600 ft
(2900 m), 1 Aug 1908, Standley P.C. 4736 (NMC); Elk Mt, summit,
11500 ft (3500 m), 29 Jun 2000, Allred K.W. 7823 (NMCR). Sandoval
County: Redondo Peak, 9 Oct 1963, Osborn N. 1835 (UNM); Valle
Grande, 8500 ft (2600 m), 1978, Wall H. s.n. (UNM). Taos County:
Sangre de Cristo Mts, Greenie Peak, l 0 Aug 1983, Allred Kelly W. 2482
2493 (NMCR); Sangre de Cristo Mts, Costilla Creek, 8500 ft (2600 m).
15 Aug 1973, Holm~ren N.H. 7182 (UNM). Bernalillo County: Sandia
Crest, Sandia Mts .• 10,000 ft (3048 m), 3 Aug 1952, Castetter E.F. 2807
(UNM); Kiwanis Meadow. Sandia Mts.• 10400 ft (3170 m), 23 Scp 1982,
DunbarT. 278 (UNM); Sandia Mts, Tree Springs, 8900 ft (2700 m), 14
Aug 1978, Soreng R. 7 (NMC); Sandia Mts. on road to crest, 9800 ft
(3000 m), 25 Jul 1984, Spellenbcrg R. 7816 (NMC).
Festuca sororia: Catron County: 15 miles east of Mogollon, 7 Sep
1936, Parker. K. W. 902 (NMCR). Grant County: Hillsboro Peak, l 0,000
ft (3000 m), 28 Aug 1904, Metcalfe. O.B. 1236 (NMC); near Mimbres
Lake. 9600 ft (2900 m), 13 Aug 1978, Moir W.H. 17 (NMC). Lincoln
County: Sierra Blanca Ski Area, 1 Sep 1980, Allred Kelly W. 1821
(NMCR); Sierra Blanca Ski Area, 2 Aug 1985, Allred Kelly W. 2974
(NMCR); north of Sierra Blanca Ski Lodge, 10,400 ft (3000 m), 9 Oct
1987, Allred Kelly W. 4665 (NMCR); Sierra Blanca, north of ski area,
10,000 ft (3000 m), 22 Aug 1976, Spcllenberg R.S. 4460 (NMC). Los
Alamos County: Pajarito Mt.. 8000 ft (2438 m), 21 Aug 1979, Hitchcock.
M. 644 (UNM). Rio Arriba County: Vega Redondo Trail cast of Vega
Redondo, 21 Aug 1965, Fleck A. s.n. (UNM); San Pedro Mts, Rito de
las Palomas, 9300 ft (2800 m), 8 May 1973, Moir W.H. 175 (NMC).
San Miguel County: Upper Gallinas Canyon, ncar Las Vegas, 9 Aug
1936, Nisbet G. 8202 (UNM). Sierra County: along stream about 1 air
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mile north of Diamond Peak, 8800 ft (2682 m). 23 Jul 1994, Roalson
E.H. 958 (NMCR). Socorro County: Magdalena Mts, 9400 ft (2900
m), I 0 Aug 1988, Peterson Roger S. 88-127 (NMCR); San Meteo Mts,
Bear Trap Canyon, 9000 ft (2743 m), 30 Aug 1975, Wa~ner. W. 1324
(UNM). Taos County: north side of Wheeler Peak, about 1.5 mi south
of Red River, 9900 ft (3000 m), 20 Jul I 979. Sorcn~ R. 372 (NMC).
Festuca thurberi: Bernalillo County: Kiwanis Meadow, Sandia Mts,
10.400 ft (3170 m), 2Aug 1982, DunbarT. 170 (UNM). Cibola County:
La Mosca Peak, Mt. Taylor, 27 Jul 1952, Castetter E.F. 2812 (UNM);
summit of Mt. Taylor. 18 Jul 1959, Martin C.W. 3385 (UNM); Water
Creek, Mt. Taylor, 16 Jun 1960, Osborn N. 48 (UNM); Mt. Taylor, Osborn
N.l69 175 399 401 404 432 437 441 589(UNM);LaMoscalookout,
Mt. Taylor, 10,500 ft (3200 m). 27 Jul 1952. Roller. J.W. 2826 (UNM).
Colfax County: Valle Vidal. 10600 ft (3231 m), 28 Jut 1982, Fletcher
R. 6330 (UNM). Lincoln County: Sierra Blanca Ski Area, 10,000 ft
(3048 m). Allred Kelly W. 2972 4671 6726 (NMCR); Sierra Blanca
Ski Area, 9800 ft (2987 m), l Oct 1977. Ha~~ren W.. 503 (UNM); White
Mts., 10,000 ft (3048 m), 28 Jun 1970, Hutchins B. 3060 <UNM); in the
White Mts., 11400 ft (3475 m). 26 Jul 1970, Hutchins B. 3177 (UNM);
Sierra Blanca Ski Area, l 0,000 ft (3048 m ). 8 Jut 1977, Kni~ht P. 192
(UNM);SicrraBiancaSkiArea.l0,700ft(326l m), 10Jull977,Manthey
T. 676 (UNM); north of Ski Area. 10,000 ft (3048 m). 22 Aug 1976,
Spellenbcrg R. 4457 (UNM). Los Alamos County: Pararito Mtn, 21
Aug 1979, fno collector] 641 (UNM); upper Frijoles Mcadow, 9600 ft
(2926 m). 7 Jut 1982, Dunbar T. 62 70 (UNM). Mora County: Jemez
Range. 11,200 tl (3414 m), 9 Aug 1931, [no collector] 2827 (UNM);
Pecos Baldy Lake, 12,000 tl (3700 m), 9 Aug 1954, Castetter E.F. 9702
(UNM); Pecos Wilderness. Beatty's Cabin, 9000 ft (2700 m). 8Aug 1908,
Standley P.C. 4858 (NMC); Pecos Wilderness Area. 10,000 ft (3048 m),
20 Oct 1960, Weinel s.n. ( UNM ). Rio Arriba County: Carson Forest, 4
Aug 1960, Eby J.W. 29 (UNM); San Pedro Mts. 10 Jut 1965, Fleck A.
s.n. (UNM); west of American Peak. 27 Jun 1965, Fleck A. s.n. (UNM);
small meadow on Paleo Creek. San Pedro Mts, I 8 Jut 1964, Fleck A. s.n.
(UNM); Vega Redondo. San Pedro Parks Wild Area, 9900 ft (3018 m),
25 Jul 1964, Fleck A. s.n. (UN~); Cano Canyon, I 0.5 mi ne of Canjilon,
9200 ft (2800 m), 8 Jul 1963. Goodrow K.K. 462 (UNM). San Miguel
County: 5 miles north of Cowles, Jul 1939, Brid~es J.O. 1364 1378
(NMCR); Pecos Baldy Lake. 1938. Bridges J.O. 1384 1408 (NMCR);
Santa Fe Nastional Forest. 14 Aug 1960, Hill A. 12 (UNM); Pecos
Wilderness, between Tcrrero ~ine and summit of Elk Mt. 10.900 ft (3322
m), 19 Aug 1984, Hill S.R 15247 15283 (NMCR); Elk Mt. 11,000 ft
(3353 m), 23 Sep 1960. Richards M.E. 35 (UNM). Sandoval County:
Jemez Mts, about 3 mi w of Berlandier National Monument boundary, II
Aug 1983, Allred Kelly W. 2540 2545 (NMCR); Baca Land & Cattle
Co, San Antonio Mt, 9700 ft ( 3000 m). l Jul 1975. Ludwi~ J. 1261
(UNM); slopes of Redondo Peak. 10,000 ft (3048 m). Jun-Jul 1963,
Osborn N. 1314 1427 1498 1637 2328 (UNM); Johnson Mesa, 22
Sep 1960, Prichard L.A. 19 ( L';..; M ). Taos County: Frazer Mt, 11,800 ft
(3597 m). 4Aug 1980, Fletcher R. 4605 (UNM); ncar Bernadine Lake, 9
Jul 1961, Potter L.D. 540 (L":\~).
Festuc:a trachyphylla: Rio Arriba County: New Mexico/Colorado state
line along hwy 17 about 8 miles north of Chama. 9200 ft (2804.16 m), 21
Jun 1989, Allred Kelly W. 4983 4987 4990 (NMCR); about 6 miles
north of Chama. 8900 ft (2700 m). 21 Jun 1989, Allred Kelly W. 4994
(NMCR). Sandoval County: Jemez Mts. 8700 ft (2700 m), 17 May
1989, Allred Kelly W. 4945 (:\~CR); about 3 miles west of La Cueva.
8500 tl (2590.8 m), 29 May 1997.AIIred Kelly W. 6518 (NMCR). San
Miguel County: Elk Mt, about 2 miles down from the summit, 11000 ft
(3400 m), 29 Jun 2000, Allred K.W. 7846 (NMCR). Taos County:
Bobcat Pass, 9500 ft (2895.6 m). 20 Jun 1989, Allred Kelly W. 4979
4981 (NMCR); Costilla Canyon, 18 Jul 1953, Castetter E.F. 8766
(NMCR).

Pincushion

Brady Pincushion Cactus
Lee Hughes
Ecologist, Bureau of Land Management
Arizona Strip Field Office

Introduction
Brady Pincushion Cactus (Pediocactus bradyi Benson)
occurs along the Marble Canyon Rim of the Colorado River
in northwest Arizona on the Navajo Nation, Glen Canyon
National Recreation Area (NRA) and on Bureau of Land
Management (BLM) administered public lands operated out
of the Arizona Strip Field Office. The Brady Pincushion
Cactus was listed as endangered in 1979 by the US Fish and
Wildlife Service (USFWS,l979). As a result of that, a
recovery plan was done in 1985 followed by a BLM habitat
management plan in 1986. In 1992, a BLM Area of Critical
Environmental Concern (ACEC) was established and in 1994
an ACEC plan was completed, which had management
prescription for the Brady Pincushion Cactus on BLM lands.
In 200 l, a biological opinion on the Kane Ranch Allotment
Management Plan was issued by the USFWS, which set into
place additional actions to the management plans for the
BLM (USFWS, 200 I ). The management plans and biological
opinion detailed such actions as moving livestock waters.
closing areas to vehicles. describing demographic monitoring
and other monitoring to determine livestock trampling effects
on the cactus.
The Navajo Nation and the National Park Service at Lee's
Ferry also have monitoring studies on this cactus.
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began to inventory the geographic range of the cactus in
1976. In 1980, Ralph Gierisch and David Anderson set up
the first demographic transects next to Soap Creek and
Badger Creek Canyon rims.
After field searches and a records search, Arthur Phillips (a
botanical consultant from Flagstaff, Arizona) wrote a status
report in 1979 for the USFWS, which recommended listing
Pediocactus bradyi as endangered (USFWS, 1979). In 1984,
I (Lee Hughes) set up four additional plots at Badger, Soap
and North Canyon rims to do demographics of the cactus.
Inventory of the rims from Marble Canyon Lodge to South
Canyon was done by me from 1984 to 1986. John Spence of
the National Park Service set up demographic plots on the
Lee's Ferry Brady Pincushion Cactus population on the NRA
in 1992. The study was done in 1992 and 1993. John
conducted later studies in the 2000s, but the data has not
been analyzed as yet.
Donna House and later Bill Hevron set up plots by 1991 on
the )Javajo Nation populations on the rim of Jackass Canyon.
Daniela Roth has since been the major player in Navajo
:\ation 's monitoring. The seven plots on the Navajo Nation's
Jackass Canyon have been read from 1991 to 2004, excepting
1995 and 1996.

Taxonomy
The Brady Pincushion is a small, semiglobose cactus with
one or more stems up to 6 em tall and up to 5 em in diameter.
Its areoles are elliptic and densely white or yellow-villous.
There are usually no central spines, but each areole has 1415 whitish radial spines, each 6 mm long and spreading nearly
pectinate. The straw-yellow flowers are about 2.5 em in
diameter. This plant flowers the end of March and first part
of April. The green top-shaped fruit turns brown at maturity.
During the dry season, the plants largely retract into the soil
( USFWS, 1985 ).

Some History of the Cactus
The Brady Pincushion Cactus was brought to human attention
in 1958 by Major L.F. Brady who first collected it in July
1958. He gave two living specimens to the Museum of
Northern Arizona and to W.H. Earle. at the Desert Botanical
Garden.
W. H. Earle showed the specimen to Lyman Benson, and
Benson followed up with a 1961 visit to the type locality in
the Marble Canyon Rim country. From the specimens
gathered from that visit, Lyman Benson described the cactus
in 1962(USFWS, 1985) (Benson. 1962c). Atler 1962, the
record falls silent until the 1970s. From 1962 to 1976, no
field notes show up in the Arizona Strip files.
In 1976, Ralph Gierisch. a retired U.S. Forest Service
ecologist/botanist, signed on with the Arizona Strip BLM.
He began to collect voucher specimens to develop a
herbarium and search for rare and endangered plants. Ralph

The C01:vplumtha l'ivipara (Nutt) Britton and Rose, is
commonly known as a beehive cactus. When small and prior
to central spine development it is similar in appearance to
the Brady Pincushion. The Coryphantha, however, has very
dense radials 20-30 compared to 14-15 on the Brady
Pincushion. The radials are shorter on the Brady compared
to the Cm:vplumtlw.

Distribution and Geography
The Brady Pincushion Cactus occurs along both rims of
Marble Canyon and its side canyon rims. The cactus grows
on three ditlcrent soils. The soils arc on PenneJJ sandy loam,
gravelly loam Kinan Pennell complex and Disterhcff/
Houscrock complex. The one soil character that seems to
indicate the possible presence of this cactus is the white rock
chips that overlay the soil. These indicator chips have an
abundance of clear crystalline coatings and a whitish color
that appears to be the distinct property on which the Brady
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Pincushion Cactus occurs, as compared to the adjacent brown
limestones where few or no Brady Pincushion Cactus occur.
The populations of the Brady Pincushion Cactus on BLM
land occur just south of Lee's Ferry, on the rims of Badger
Creek Canyon, along the Marble Canyon rim down to Soap
Creek Canyon and on the rims of Ryder and North Canyon.
South of North Canyon they play out and the Pediocactus
peeblesaianus (Croizat) var fickeiseniae L. Benson is the
dominant pediocactus. On the Navajo Nation Brady
Pincushion Cactus has been found from the Lee's Ferry area
across from Cathedral Wash to two miles north of Sheep
Springs Wash. The Brady Pincushion Cactus does not
consistently occur along these rims. It occurs sporadically
along the canyon rims. Dense populations alternate with areas
of no Brady Pincushion Cactus.

The Plant Community
The dominant vegetation types along the canyon rims are
saltbush and Desert Grasslands. The Desert Grasslands are
dominated by galleta (Hilaria jamesii), black grama
(Bouteloua eriopoda), blue grama (Bouteloua gracilis), sand
dropseed (Sporobolus cryptandrus), and Indian ricegrass
(Oryzopsis hymeniodies ). The saltbush type is dominated
by shadscale (Atriplex confertifolia), four-wing saltbush
(Atriplex canescens), ephedras, with grasses being quite
frequent in places.
The Monitoring Studies
My monitoring study plots were established in 1984 on the
BLM administered lands. The four plots are square or
rectangular, depending on the location. The two North
Canyon plots are 32 by 30 meters each, the Badger Plot is
28 by 30 meters and the Soap Creek plot is 10 by 120 meters.
All Brady Pincushion Cactus found in the plot are tagged,
measured for width, and mapped. When a cactus is found
dead, the ascertained cause is listed. Every year an intense
search is made for new cactus recruits. As a result of the
Kane Ranch Allotment Management Plan Biological Opinion
in 2001, distance transects were set up to determine the
number of cactus stepped on by livestock and to determine
the mortality by livestock in a year. These transects were
run in 2001, 2002 and 2003. None have been run since 2003,
as cattle have not been turned out on this allotment due to
the six year drought (BLM, 1994).
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measured or noted at each plant or clump of plants: plant
long axis diameter at the ground level in millimeters; number
of flower/fruits per plant; estimated seed set per plant;
substrate slope; nearest flowering Brady Pincushion Cactus;
distance to nearest flowering individual in centimeters;
distance to perennial or large annual species other than Brady
Pincushion Cactus; distance to nearest perennial species;
signs of herbivory; general health and evidence of damage
to plant from other kinds of disturbance. Four plots were
established in dense patches of Brady Pincushion Cactus.
The plant community was also characterized and pollinators
were identified. This study also looked at other parameters
of the plant community. The study was carried out in 1992
and 1993 and an abbreviated study in 1997 (Spence, 1993,
2000).
What Have the Studies Revealed
Size Structure (See Size Structure Tables 1-4)
The four BLM plots, the seven Navajo plots and the four
National Recreation Area (NRA) plots all had their plot
populations dominated by the 20-30 millimeter (mm) width
cactus from 1985 to 2004. The small/young cactus in the 015 mm were generally in the minority, except at the Badger
Creek plot on the BLM which was dominated by the 0-15
mm size class from 1994 through 1999 (BLM, 2005). The
Navajo Nation plots were dominated by the 30-40 mm size
class in 1992 and 1993. The 20-30mm size class dominated
the 1991 and 1997 through 2004 structure readings. The NRA
plots, for the two years they were read, was dominated by
the 20-30 mm in 1992 and the 30-40 mm size class in 1993.
Most plots had a steady stream of small/young cactus
recruited into the plot population. This cactus is a long-lived
cactus, so steady recruitment maintains the population. There
are episodic occurrences of small to young cactus like that
which the Badger Creek plot population experienced in the
1994-1999 period (BLM, 2005). Most plots have shown a
small but steady recruitment.

The Marble Canyon ACEC Management plan has an
objective (for BLM populations only) for the size structure
of the cactus population. It states: " .. manage toward a
population size structure that reflects about 70% (60-80)
juveniles, 0-15mm lddth class, and about 30% { 20-30)
adults, 15-40+mm. in the life of ACEC plan and after a
favorable moisture period." This cactus, it was observed
over the years, starts flowering around the 16 mm diameter
The Navajo Nation has seven plots wherein the number of size class; and any cactus above that size is considered adult.
plants in each plot, vigor or health of each cactus, diameter
of each cactus, and phenology of the measured plant, are all Only the Badger Creek plot has met the above objective. It
noted at monitoring to determine reproductive effort (Roth, has had no livestock on it since 1980. However, the episodic
2004b).
increase in the small cactus probably happened independent
of the livestock factor. The Fickeisen Plain Cactus had an
The NRA administers the Lee's Ferry area studies. Their episodic increase of 0-15 mm size class for three years in
chosen design of the study consists of a fixed circular plot the presence oflivestock a quarter mile from water (Hughes,
with a radius of 10 meters. A permanent stake was placed at 1996). The rationale for focusing on a steady stream of
the center, the distance and bearing to the plants or clumps young/small cactus is that as long as young cactus are present
was measured from the stake. The following items were in some viable number, the population will be sustained.
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Probably, the goal of 70% 0-15 mm size cactus after wet
periods in the Brady Pincushion cactus population, as a
management objective, is too high. A goal of 30% 0-15mm
size class appears a more feasible goal for sustaining and
increasing a population. (BLM.2005).
Mortality
The Brady Pincushion Cactis recovery plan (USFWS, 1985)
listed the following causes of impacts or threats: collection,
off road vehicle activity, uranium mining, and livestock
grazing. It also stated that the Brady Pincushion Cactus was
restricted to narrow soil-types along the canyon rims that
made it very vulnerable to impacts. Frost heaving was also
listed as a natural threat (USFWS, 1985).
There are two types of mortality - man caused and natural,
as found in the trend studies. Man-caused mortality is caused
by off-road-vehicles and livestock trampling. Natural deaths
are caused by old age, disease, rodents, larva and drought.
Death is attributed to rodents and insects when the cactus
is dug up and eaten or hollowed out. Another natural cause
is drought. These natural types of mortality are by far the
biggest killer of the cactus. Three hundred and fifty six were
noted as dead as a result of the natural mortality (BLM,2005).
In comparison man-caused types of mortality such as
livestock tramping and all terrain vehicles have occurred
but have been very small in number - a total of nine. The
1985 Brady Pincushion Cactus recovery plan listed collecting
as one of the big causes of death of this cactus. However,
little evidence has been found of any scale of collecting.
It is difficult to determine whether cactus has been collected.
In my Badger Creek rim plot a possible collection occurred
but it was difficult to differentiate it from a rodent dig. There
was one collection that occurred on Soap Creek Rim (outside
the plot); the shovel sized indentation in the ground left no
doubt that a collection had been made. However, collection
is infrequent.
The Badger Creek demographic plot was vandalized in 1992.
Mostly, the vandalism consisted of kicking the metal tags
over the nearby cliff or pulling and throwing the tags. In one
kick, the three cactus clump, tagged with the # 2 tag, were
sheared off by the kick. They died, but the following year,
1993 was wet and 21 small (4-8mm) sized cactus appeared
in the foot-print wide trough in the dirt. The plot had to have
new tags put in. My plot map indicated most cactus got the
same number back. There has been no vandalism there since
(BLM, 2005).
The Navajo Nation reports mortality occurring from the
cactus borer beetle and vehicle traffic into the Jackass
Canyon area. Collecting has not been detected and is
considered a minor threat. The Navajo Nation built a fence
in 1995 to reduce human activity on the canyon rims, but
the gate and fence were continually vandalized until the gate
was left unlocked and educational signing was put in place.
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The unlocked gate and an educational sign explaining the
fence appear to have brought about a better attitude toward
the presence of the fence (Roth, 2004a).
Recruitment
Recruitment of the Brady Pincushion Cactus in the BLM
plots totaled about 200 more than mortalities from 19862004. Total recruitment was 561 as opposed to 365
mortalities. Recruitment, of course has been higher during
wet periods with very small annual increases during dry
periods (BLM, 2005).
Retraction
Retraction is a factor to consider with mortality and
recruitment. In dry years, when monitoring was done, many
of the tagged cactus had retracted underground and out of
sight. They are not counted as dead, but as retracted. If a
wetter season leads up to the monitoring date, most retracted
plants were up and observable. There are cases where the
opposite has been true. If a retracted cactus fails to resurrect
for five years it is counted as dead. However, I have been
foiled occasionally and once found a big cactus next to a
tag, after 7 years of not seeing it at monitoring, and the cactus
was supposedly dead. Retraction makes accounting for the
cactus less conclusive (BLM, 2005).
How Much of That Good Recruitment Mortality Ratio
Is Due to Management
Of course, the BLM would like to take credit for Brady
Pincushion Cactus acting very much like non-endangered
species (all those recruits). The ACEC plan and subsequent
management designated some roads ( 1.5 miles of overlook
roads) and areas closed to vehicles along the rims of Marble
Canyon. A little fencing was done to an overlook where
vehicles were driving over the cactus. Educational signing
has been added describing the reason for closing roads and
leaving some roads open to the Marble Canyon rim and trail
heads to the Colorado River. Hence, there has been little or
no driving on the rims of the canyons where the Brady
Pincushion Cactus grows, since 1980. At that time many
exploration surveys for uranium were taking place. Driving
along the rim occurred where the North Canyon plots now
occur. The tracks are stiiJ visible twenty-five years later. The
demographics might be showing some improvement there,
as a result of no-off road vehicles (there is an occasional
violation near overlooks). In 1988, an errant off highway
vehicle (OHV) killed two tagged cactus in the North Canyon
plot. In 1987, OHV kiiJed three tagged cactus at the Badger
Creek plot. The public living in the Marble Canyon area
have been helpful and cooperative with the closures, which
were done by an interdisciplinary team, composed in part,
of community representatives. Some local residents have
become guardians for the Brady Pincushion Cactus at their
favorite locations. This guardianship is indicated by a circle
of rock around the cactus (BLM, 2005).
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Pediocactus bradyi range near Navajo Bridge

Pediocactus bradyi in flower

Pediocactus bradyi unusual cluster
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Pediocactus bradyi with slight rodent damage (D.
Anderson)

Pediocactus bradyi in fruit

Pediocactus bradyi frost heaved
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Livestock trampling has had an affect also. The livestock
waters along the rim in the ACEC have not been improved
to hold water, as they all lose their water quickly due to
porosity. However, four new waters were placed along a new
pipeline in the mid 1990s outside the ACEC boundary. This
was done to keep cattle out of the rim country in a
concentrated manner. In the North Canyon plots, two cacti
were found killed by trampling since 1986. That is the only
plot where livestock have had that affect. The livestock
trampling transects, started as a conservation measure in the
Kane Ranch Allotment Management Plan BO, were done in
2001, 2002, and 2003. The total transect miles were five at
their maximum per year. In those three years a total of 15
cactus were found to be stepped on, but 14 of those were not
injured. One cactus was killed by livestock trampling and it
was found in the North Canyon transect near the North
Canyon plots. The soil was wet and hoof prints were deep in
the soil. Livestock did not graze the Marble Canyon Rims in
2004 and 2005 (BLM. 2005).
The effect of closing the roads at some over-look points has
allowed cactus to appear in old tracks of the two track roads.
A closed road to an overlook on Soap Creek Canyon has a
cactus growing in an old track and an overlook on the Marble
Canyon rim that was fenced also. now, has three cactus
growing in the old tum-around. Old roads and overlooks.
now closed for 10 years, need to be inventoried for cactus
recovery.

The Navajo Nation Population
"Despite extensive surveys throughout the habitat.
Pediocactus bradyi, remains a rare and threatened species
on Navajo Nation lands. Only a fraction of existing habitat
is occupied. Considering the results of this survey. (the)
number of plants on the Navajo Nation is likely less than
1000. Low recruitment rates combined with off-road vehicle
traffic, livestock trampling, insect predation, and other
drought related stresses may seriously impair the continued
existence of this species on the Navajo Nation. Off-road
vehicle use appears to be the greatest human induced threat
to Pediocactus bradyi on the Navajo Nation (Roth, 2004 )."
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monitoring and to make management changes at opportune
times to promote the survival of this endangered species.
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Conclusion
To conclude, on the BLM administered land. the Brady
Pincushion Cactus, an endangered cactus, seems to have
some positive population dynamics occurring. There is more
recruitment than mortality. There is steady size class stmcture
being maintained. The public in the Marble Canyon area
(west of the canyon) is supportive of recovery actions by
the BLM, and off-road-vehicle activity is occurring at barely
detectable levels. Livestock trampling is occurring less and
less on the rims and collecting has not been detected.
Unfortunately, the results from the Navajo Nation arc not as
optimistic. Like many things involved with land management.
there is a mixed picture and plenty of reason to maintain
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Size Structure Tables
Soap Creek Table 1

,Size
Class
Width

85

86

87

88

Size
Class

90

91

92

95

94

93

98

97

96

99

00

01

02

03
04

Size*
Class

mm
0-4.9

1

0

0

0

0-4.9

0

0

0

1

0-15

4

15

15

16

25

22

23

14

13

4

3

5-19.9

4

4

9

8

2-10.9

0

1

1

2

16-30

54

86

48

91

89

97

83

91

81

61

63

20-30.9

12

19

24

7

ll-20.9

19

16

18

I8

31+

48

16

44

13

IS

7

14

20

I7

31

20

31+

3

12

2I

33

21-30.9

29

47

38

38

31+

52

36

42

50

* The size class groupings changed when the 1994 ACEC Management Plan to conform
with the size at which the cactus begin flowering, which is around 15mm. Juveniles are in
the 1-15 mm size group and adults are in the 16-31 + mm size group. This simplified
calculations.

Badger Creek Table 2
Size
Class
Width

85

86

87

88

mm

Size
Class
Width

90

9I

92

93

Size*
Class
Width

94

95

96

97

98

99

00

01

02

03

04

0-15

88

90

138

114

119

I07

56

57

41

23

23

I6-30

29

4I

33

44

33

39

59

89

99

I04

I08

31+

3

2

I

I

1

1

0

0

2

12

3

Mm

0-4.9

0

0

1

0

0-4.9

0

0

8

0

5-19.9

8

29

44

1I

5-10.9

19

13

48

44

20-30.9

16

38

65

18

11-20.9

26

32

27

45

31+

1

I2

8

32

21-30,9

32

22

23

24

31+

I4

2

4

5

Pincushion
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North Canyon Plot Table 3
After 1990 the plot was reduced to two 30x32 meter plots-east and west.
Size
Class
Width
mm

85

86

87

Size
Class

88

89

90

91

92

93

Size*
Class

94

95

96

97

98

99

00

02

03

04

East
Plot

0-4.9

0

0

0

0-4.9

1

0

0

0

0

0-15

14

9

19

15

17

99

12

5

2

3

5-19.9

4

8

12

5-10.9

10

13

13

3

1

16-30mm

12

15

12

33

41

34

37

40

52

52

20-30.9

15

38

85

11-20.9

54

35

16

13

12

31+

4

4

0

1

1

2

1

7

5

31+

8

8

17

21-30.9

190

146

31

4

7

31+

51

46

21

2

6

0-4.9

0

0

5-10.9

2

3

11-20.9

5

21

West
Plot

0-15mm
16-30
31+

21-30.9

4

23

31+

3

7

13

19

21

24

19

26

.15

4

1

2

26

14

13

23

29

23

47

37

49

49

5

3

0

1

1

0

2

8

10

The Navajo Nation Plots(Roth, 2004) Table 4

91

92

93

97

98

99

00

01

02

03

04

12

12

10

13

11

13

13

12

12

10

10

5

3

3

3

2

4

1

1

2

1

3

19

lS

17

21

23

23

23

25

25

17

14

36

34

34

35

49

42

47

41

43

38

33

4-4.99

31
3

38
29

38
6

29
4

15
2

13
1

14
1

17
1

11
0

14
1

18
0

5-5.99

0

0

1

0

0

0

0

0

0

0

0

106

108

114

101

100 96

99

97

93

81

78

Size
Class
Multihead

0-.99cm
1-1.99
2-2.99
3-3.99

Total

......__
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Mortality(Arizona Strip) Table 5
1986-2004
Soap Creek
Badger
Cause
Creek

North
Canyon
2 Plots
2

Off Road
Vehicles

3

0

Trampling

0

0

2

Eaten

11

0

162

Natural

93

68

24

Total Mortalities:365

Recruitment Table {Arizona Strip) Table 6
1988-2004
Recruitment Badger
Soap
North Canyon
Creek
Creek
2 Plots
Number
239
106
216

Total Recruttment: 561

Geographical distribution of Brady Pincushion Cactus

Outback

Images from the Outback Notes on Plants of the Australian
Dry Zone
Matthew B. Johnson
Desert Legume Program
The University of Arizona
2120 East Allen Road
Tucson, AZ 85719
mjohnson@ag.arizona.edu
A visit to the Sydney area of Australia in 1987 tirst sparked
my interest in seeing more of the Island Continent and in
particular, the extensive dry regions of the country.
Subsequent visits in 1994 and 1995 atTorded an opportunity
to travel through parts of all six mainland states to observe
some of the many interesting plants and plant communities.
Included below are notes on the plants and habitats in two
regions of Australia. The first area is from the March-April
1994 trip that included a visit to Uluru National Park (now
Uluru-Kata Tjuta National Park). in the Northern Territory.
The second is an area of south central Western Australia
that was explored during the September-October 1995 trip.
The vast Australian outback is characterized by aridity.
Three-quarters ofAustralia has an arid or semi-arid climate.
The native vegetation is well-adapted to the limited and
highly variable rainfall. As the climate of much of Australia
became drier over millions of years. temperate and tropical
forests were replaced by grasslands, shrublands and
woodlands (Van Oosterzee, 1991 ). At first glance. these plant
communities may appear monotonous but many of them
support an abundance of life forms with many distinctive
species. Australia has a high diversity of plants with an
estimated 25,000 species (Davis, et. al. 1986). In common
with many arid regions around the world. in wet seasons
these areas can be especially beautiful. with the subtle greens
and grays of the vegetation punctuated by masses of
flowering ephemerals. Dry grasses green up and many
woody plants also flower. Canyons and other microhabitats
where water is available support a rich assemblage of plants
not found in the surrounding arid countryside. Among this
diverse flora are many plants that are well-suited for
landscape use in dry climates.
Desert regions encompass huge areas of Western Australia.
Northern Territory, South Australia. and parts of Queensland
and New South Wales. Among the three most widespread
plant communities in this area are woodlands or shrub lands
dominated by Acacia species, occupying one third of the
desert regions (Van Oosterzee. 1991 ). These communities
are often called mulga woodlands. Mulga is a name applied
to Acacia aneura and several other ~~~.::1~:i:1s. Ahnut 950
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species of Acacia are found in Australia (Orchard and
Wilson, 200 I ), though only a relatively small percentage of
these occur in desert habitats. Acacia woodlands can be dense
or open, and are sometimes mixed with grasses including
spinifex. Spinifex grasslands, dominated by species of
Plectraclme and Triodia (p. 27) are widespread on sandy
plains as well as rocky slopes and sand dunes. These grasses,
many with stiff, rolled leaves that end in a sharp point, form
clumps or tussocks. Fires are frequent in some spinifex
communities and the woody plants that grow there are
necessarily fire-adapted. Chenopod shrublands are lowstature communities composed of numerous shrubs and
herbaceous plants in the Chenopodiaceae. Less widespread
than acacia woodland and spinifex grassland, this type of
Yegetation is found mostly in the southern parts of Australia's
arid zone (Van Oosterzee, 1991 ). Beyond the deserts lie
semi-arid woodlands dominated by species of Euca~vptus
and other diverse plant communities.
Getting to Australia is perhaps the biggest challenge. With
an average flying time of fifteen hours from Los Angeles to
Sydney, being able to sleep well on an aircraft is a definite
advantage. The flight from Sydney to Alice Springs crosses
the Simpson Desert. From the air. extensive rows of parallel
sand dunes are readily visible. Some of these dunes extend
for 200 km or more from south-southeast to north-northwest
and were forn1ed during the most recent glacial period by
strong prevailing winds (Van Oosterzee. 1991 ). To the south
lies Lake Eyre. a vast white salt pan that stands out against
the reds and browns of the surrounding landscape. Alice
Springs, located near the geographic center of Australia. is
a pleasant desert community. For those interested in the
native vegetation. a visit to the Olive Pink Flora Reserve is
a must. Native plants growing along the trails through this
park are signed and an excellent visitor center has
inforn1ation on the park and the vegetation.
Cluru National Park includes the monolith Ulum (Ayer's
Rock) and Kata Tjuta (The Olgas). and is jointly managed
by the Anangu Tribe whose ancestors occupied this area prior
to European settlement. and Parks Australia. Fonned frorn
material deposited along an ancient sea coast. Ulum rises up
from the surrounding desert plains. There arc no other
outcrops or significant hills for many miles in any direction.
Sculpted by wind and water. the massive red sandstone
fonnation is an awe-inspiring sight. Colors and shadows
change with the light intensity and sun angle through the
course of the day. creating a variety of moods. Under the
silvery light of the thll moon it is dark and imposing.
Raintltll had been above average in this area of Australia
during the past three years. The vegetation appeared quite
green and a number of plants were in flower. The vegetation
around Uluru includes open acacia woodland with areas of
spinifex on sandy soils. Mulga (.·lcacia tlll<.'llra) is abundant
with scattered plants of dead finish (.·lcada tctragonopltylla)
and Victoria wattle (Acacia t·ictoriae. p.27). Some areas arc
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dominated by forms of the widespread and variable Senna
artemisia ides. In one small area, S. artemisia ides subsp.
xartemisioides, subsp. filifolia, subsp. helmsii, subsp.
oligiophylla, and subsp. petiolaris grew together. In recent
literature (Orchard and McCarthy, 1998) the designationform
taxon is used rather than subspecies or variety for the forms
of the Senna artemisia ides complex, as Senna form taxon
'artemisioides', Senna form taxon 'filifolia', etc., pending
further taxonomic study. These plants sometimes hybridize
among themselves and though the leaves of the various forms
can be quite distinct, the flowers, pods and seeds are
essentially identical.
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Perhaps the most distinctive plant in this region is desert
oak (Allocasuarina decaisneana, p. 27) in the Casuarinaceae.
Desert oak is locally common in sandy habitats in parts of
central Australia. Deep-rooted and long-lived, this species
exhibits a dimorphic growth habit. Young trees have a narrow,
columnar form with long, needle-like leaves along the trunk.
The young plants occur in stands of similar size, probably
representing years of favorable establishment. Older plants
branch and develop a spreading canopy, somewhat
resembling species of pinyon (Pinus spp.), in the
southwestern United States. The fruits of desert oak are conelike, though it is a flowering plant rather than a conifer.
Near the base ofUluru are groves ofbloodwood (Eucalyptus
terminalis) indicating shallow groundwater. Bloodwood is
named for its red wood and provides welcome shade from
the desert sun. Other conspicuous species in this area include
blue mallee (Eucalyptus gamophylla, p. 27), a shrubby
eucalypt with blue green leaves that are joined in pairs and
encircle the stem. Camel poison bush (Gyrostemon
ramulosus, p. 28) in the Gyrostemonaceae, is a tree-like shrub
with gray, corky bark and slender leaves. It is found in
spinifex and sand dune habitats. The common name refers
to the toxic foliage (Urban, 1990). Desert poplar
(Codonocarpus cotinifolius), also in the Gyrostemonaceae,
looks for all the world like a young cottonwood tree. This
short-lived species germinates following bush fires (Urban,
1990). Chocolate cassia, native senna or cockroach plant
(Senna pleurocarpa, p. 28) is a shrub with masses of yellow,
chocolate-scented flowers in terminal racemes and pods that
superficially resemble cockroach egg cases. Parakeela
(Calandrinia spp.) in the Portulacaceae, are small, lowgrowing wildflowers. Some species have disproportionately
large, showy pink flowers. In favorable situations these plants
can form an extensive if sparse ground cover. Unfortunately,
buffelgrass (Pennisetum ciliare) is abundant in some areas
around Uluru. This species from Africa was introduced into
Australia as a forage grass, but has spread into native plant
communities. Also present is Russian thistle (Sa/sola kali),
another exotic that can become a serious weed pest.
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Senna artemisioides subsp. (from top to bottom) petiolaris,
filifolia, xartemisioides, xsturtii, helmsii, oligophylla

In nearby localities, other shrubs and small trees are common.
Weeping pittosporum (Pittosporum phylliraeoides, p. 28)
in the Pittosporaceae, is abundant in some low-lying areas
and can form short-stature woodlands. This small tree has a
wide distribution in Australia. Is has been utilized for food
and medicinal purposes by Aboriginal people (Cunningham,
et. al., 1992, Urban, 1990). Hopbush (Dodonaea vis cosa,
p. 28) is widespread in dry habitats in Australia. This species
has an amazing distribution with varieties found in North
and South America and in parts of Africa and Asia, and the
Pacific region. The common name is derived from the fruits
that have been used as a substitute for hops in brewing. With
its dark green, narrowly oblong phyllodes, witchetty bush
(Acacia kempeana) somewhat resembles hopbush. Witchetty
grubs, extracted from the roots of this acacia, are a prized
food for the Aboriginal people and are eaten raw or cooked.

Outback
The seeds also serve as a food resource and livestock browse
the foliage (Urban, 1990). Dogwood, wiry wattle or
wirewood (Acacia coriacea) is a shrub or small tree with
long, narrow, leathery, gray green phyllodes that is typically
found in sandy habitats. Urban (1990) reports that the
developing seeds were highly sought after by Aboriginal
people and eaten raw, and the ripe seeds were harvested and
ground for food.
The Olgas are known to the Aboriginal people as Kata Tjuta,
which translates to many heads. This name is quite
appropriate as this geologic formation contains dozens of
larger and smaller rounded knobs and domes composed of
sandstone conglomerate. Considerable spinifex grows here
along with Acacia aneura, A. tetragonophylla, Dodonaea
viscosa andHakea suberea, p. 29. In valleys among the hills
and domes is an open woodland of coo1ibah (Eucalyptus
microtheca). This species is widespread in Australia,
occurring principally along drainageways and is used by
Aboriginal people for a variety of purposes. The wood of
coolibah is heavy and durable (Cunningham, et al., 1992).
Eucalyptus camauldulensis and E. terminalis are also present
where sufficient water is available. Black gidgee (Acacia
pruinocarpa, p. 29) is a beautiful small tree with dark gray
bark and large, narrowly oblong, dull, blue green phyllodes.
It develops a symmetrical, spreading canopy that casts ample
shade. The color of the foliage contrasts nicely with the red
soil. Round-leaf wattle (Acacia strongylophylla) grows in
rocky sites in this area. The leaves ofthis shrubby acacia are
rounded and end in a sharp, spine-like tip and spines are
present along the stems as well.

Acacia pruinocarpa
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A trip to King's Canyon in the George Gill Ranges provided
access to habitats for other plants. The rocky slopes here
support spinifex, emu bush (Eremophila sp.), species of
Acacia including the ubiquitous mulga, and occasional plants
of long-leafed corkwood. Long-leafed corkwood (Hakea
suberea) in the Proteaceae, is a small tree with deeply
furrowed, corky bark, an irregularly branched, open canopy
and sparse foliage oflong leaves. An unusual plant found on
rock outcrops is caustic vine (Sarcostemma australe, p. 29).
This milkweed, with clumps of leafless, pale green stems,
resembles Euphorbia antisyphillitica from the Chihuahuan
Desert of North America. White cypress pine (Callitrus
glaucophylla, p. 32) in the Cupressaceae, is widespread in
Australia. In this arid region it is confined to sites where
additional water is available from runoff. Scattered plants
grow among large boulders and in rock clefts. White cypress
pine resembles cypress or juniper from other continents. The
bark has a high tannin content and has been used
commercially in tanning (Urban, 1990).
The narrow gorge ofKing's Canyon has an overstory of river
red gum (Eucalyptus camauldulensis) along the bottom. This
species has among the widest distributions of any species of
Eucalyptus (Cunningham, et. al., 1992, Urban, 1990) and is
widely planted in warm, dry regions around the world. River
red gum is the largest tree in central Australia and old plants
can develop massive boles. Native fig (Ficus platypoda, p.
29) is found in sheltered sites in the canyon. This large shrub
has edible fruits that are pleasantly flavored. Seeing cycads
in habitat is always a treat for those from regions where they
do not naturally occur. It was especially interesting to see
these primitive conifers growing in such an arid environment.
MacDonnell Ranges cycad (Macrozamia macdonnelliensis,
p. 30) is endemic to the desert mountain ranges in this region
of central Australia. It grows abundantly in the canyon
bottom; here though occasional plants are found in rock clefts
on the ridges growing in association with mulga and other
desert species.
Near Kalgoorlie, in Western Australia, the dry sclerophyll
woodland is dominated by goldfields blackbutt (Eucalyptus
lesouefii) with an open understory. Goldfields blackbutt is a
beautiful tree with a high canopy of glossy, dark green leaves.
The bark of the trunk and limbs is smooth and silvery gray,
becoming black and rough near the base, hence the common
name. The most conspicuous shrub at this site is pearl
bluebush (Maireana sedifolia) in the Chenopodiaceae. With
small, succulent, pale blue leaves forming dense mounds,
pearl bluebush is especially striking against the reddish
brown soil. Bluebush is extremely drought tolerant. In other
areas it is a dominant plant in chenopod shrublands. Also
present are ruby saltbush or ruby sheepbush (Enchylaena
tomentosa), water bush (Lycium australe) and punty bush
(Senna artemisioides subsp. zygophylla). Conspicuous
patches of microbiotic crust are present on the soil surface
at this site. The structure of the vegetation and the contrasting
colors of sky, soil and plants at this site are especially
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memorable. Traveling just a few kilometers northward, the
trees rapidly become shorter and more widely spaced while
the density of the shrubs is much greater and a herbaceous
ground cover is present.
North of Menzies, extensive woodlands of mulga (Acacia
aneura, p. 30) are present. This acacia has the widest
distribution of any Australian acacia, occurring in all the
mainland states. In some areas it forms pure stands in open
to dense woodlands while in other areas it grows mixed with
various other species. Mulga exhibits considerable variation
in size and growth form, and in the shape and color of the
phyllodes. It was used for a variety ofpurposes by Aboriginal
peoples. Other Acacia species noted in this area include
raspberry jam wattle (Acacia acuminata), an upright form
of Murray wattle (Acacia murrayana) with whitish bark, and
horse mulga (Acacia ramulosa). Eucalyptus camaldulensis, p.
32 is present along larger drainageways. Roadside weeds
included red brome (Bromus rubens), Pennisetum ciliare and
Salsola kali.
1995 was the wettest year in nearly 50 years in this region of
Western Australia. Some areas had spectacular displays of
annual and perennial wildflowers, and many woody plants
were also flowering. Some of the most distinctive flowers
were species of Ptilotus, in the Amaranthaceae. Showy
foxtail, cotton bush or tall mulla mulla (Ptilotus exaltatus,
p. 30) is a shrubby perennial with masses of pale purple
flowers in fluffy terminal spikes that forms extensive floral
displays in open areas. Silvertails (Ptilotus obovatus) has
smaller and paler flower spikes. Another species, green mulla
mulla (Ptilotus polystachyus, p. 30) has yellow green flowers.
Blue pincushion (Brunonia australis) is placed in its own
family, Brunoniaceae, of which it is the sole member, or in
the Goodeniaceae. It produces heads oflight to medium blue
flowers on stalks rising from a perennial rosette of gray green
leaves. Brunonia grows in pure stands or mixed with whites,
yellows and pinks of other flowers that add considerably to
the rich appearance of the vegetation.
The area around the mining camp ofLeinster, near the edge
of the Great Victoria Desert has low vegetation growing on
sandy soil. The ever-present mulga and scattered shrubs of
umbrella bush (Acacia ligulata) grow here, and an occasional
plant of miniritchie (Acacia grasbyi) was seen. Miniritchie
has distinctive reddish bark that peels into numerous thin,
curling strips. Closely resembling plants in the genus
Leucophyllum from North America, white-leafed desert
fuschia (Eremophila leucophylla) has rounded pale gray
leaves and pink flowers. Thin-leafed poverty bush
(Eremophila granitica) and two additional species of
Eremophila were present along with a Grevillea and a hard
spinifex with its pungent-tipped leaves. Quandong or native
peach (Santalum acuminatum) in the Santalaceae, develops
into a large shrub or small tree with dense evergreen foliage
ofleathery, gray green leaves and red fruits with edible pulp
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around a hard seed pit. This plant is a partial root parasite
on other plants (Cunningham, et. al., 1992, Urban, 1990).
Extensive plains and occasional low hills to the west of
Leinster, between Agnew and Sandstone, support dense
mulga woodland in some places. Other areas have open,
rather stunted vegetation. One of these open habitats had
widely spaced, medium-sized shrubs including a few plants
of Acacia aneura and Acacia ligulata. Two other acacias
were the most abundant shrubs. Leather-leaf acacia (Acacia
craspedocarpa, p. 31) has rounded, gray green phyllodes
and distinctive, reticulate pods. This species is found on arid
plains and occasionally on rocky outcrops. Unlike the other
acacias at this site which are unarmed, dead finish (Acacia
tetragonophylla, p. 32) has stiff, needle-like phyllodes that
end in a sharp point. Seeds of this species were a food
resource and the plants were also employed medicinally
(Urban 1990). Turpentine bush or burra (Eremophilafraseri,
p. 31) with broad, dark green leaves and red flowers, is one
of the larger species of Eremophila and occurs in scattered
populations in his region. Sturt's cassia (Senna artemisioides
subsp. xsturtii) was occasionally encountered. A diminutive
pink-flowered Calandrinia (p. 31) was the only herbaceous
wildflower present in significant numbers at this locality.
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Left to right: Acacia tetragonophylla, A. craspedocarpa
Desert kurrajong (Brachychiton gregorii, p. 32) in the
Sterculiaceae, is a magnificent if infrequently encountered
tree in this region. The large, dark green leaves appeared
unusually lush for such a dry climate. It lacks the enlarged
bottle-like trunk of some of its relatives. The species was
important to Aboriginal people and European settlers alike.
Urban (1990) states that water could be obtained from the
roots and that string and rope were made from the bark. The
seeds were eaten and used to make coffee. Another beautiful
and distinctive tree is marble gum (Eucalyptus
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gongylocarpa, p. 31 ). Marble gum is named for the mottled
bark with shades of white, yellow and tan. The irregular
trunks and limbs, and rounded, low-branched growth form
are reminiscent of live oaks (Quercus spp.). In this area, it
was observed growing as isolated individuals or in small
groves.
The two areas highlighted above represent only a tiny part
of the vast dry regions of Australia. Many other sites were
visited during the trips in 1994 and 1995. These trips
provided a fascinating introduction to the vegetation as well
as the wildlife and landforms of the country, and opportunities
to meet many fine people. Observing these plants in habitat
provided an increased understanding of how they interact
with other species and their environment, and a greater
appreciation for them.

Acacia scrub: A. tetragonophylla andA. craspedocarpa, west
ofLeinster, WA, 1995.
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Acacia victoriae, Yulara, N. T. 1994
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Eucalyptus gongylocarpa, west of Sandstone, W.A. 1995

Calandrinia sp., Lake Goorley, W.A. 1995
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Callitris glaucophylla, King's Canyon, George Gill Ranges,
N.T. 1994

Acacia tetragonophylla, west ofLeinster, W.A. 1995
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Eucalyptus camaudulensis, King's Canyon, George Gill
Ranges, N.T. 1994.

Brachychiton gregorii, west ofLeinster, W.A. 1995

