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L SPECIES INFORMATION

Classification and Nomenclature

A.

Scientific name: Arctomecon sp. nova
Bibliographic citation: In preparation
Type specimen: To be determined
Synonyms: None

Common name: To be chosen.

Prior to 2001, the population of bearpoppies in western Grand Canyon National
Park was thought to be Arctomecon californica (Phillips et al. 1987), variously
called the California bearpoppy, golden bearclaw-poppy, yellow-flowered desert-
poppy, and Las Vegas bearpoppy. The latter name was chosen as the original
common name, California bearpoppy, caused confusion about the species’
geographic range. It has never been found in the present-day state of California
(whereas A. merriamii has). The Latin name, californica, is from the time when
the Las Vegas, Nevada area was part of the Mexican territory of Alta California.

Family: Papaveraceae, the Poppy Family
Plant Group: Dicot
Taxon history/Alternative taxonomic treatment

A. californica was first collected at the springs called “las Vegas [The Meadows]” by
John Charles Frémont on his second expedition of the America West on 3 May 1844
(Torrey 1845). In 1874, Charles Christopher Parry collected a specimen near St.
George, Utah (Parry 1875). This specimen was identified as 4. californica by Parry
who noted some differences in its less hairy leaves and four (not six) capsule and
more caespitose habit. In 1892, Frederick Vernon Coville described the Utah
specimen as A. humilis. In 1891, Vernon Bailey collected another white-flowered
species west of Vegas Ranch in Lincoln County, Nevada. In 1891, Coville described
this species, naming it A. merriamii, after Dr. C. Hart Merriam, the directory of
Bailey’s Death Valley Expedition party. The genus, as it is currently recognized, was
fully constituted by 1892. Nelson and Welsh (1993) further discuss the taxonomic
revision of Arctomecon.

The first collection of the species in Arizona was made in August 1941, by J. Pinckney
Hester. The herbarium label describes the collection site as “2 or 3 miles northwest of
the site of Pearce Ferry on limestone.” This site is now within Lake Mead National

Recreation Area near Wheeler Ridge. Hoover Dam was completed in 1936. The Lake



Mead impounded waters reached full lake level during 1941. Full pool extends up
into Grand Canyon National Park at Gneiss Canyon, located at River Mile 236 at an
elevation of 1,225 feet. When Hester visited Pearce Ferry in 1941, he probably
encountered the concession that maintained a floating dock, supply depot, and dining
room. The concession was abandoned in the 1940s due to silting in caused by
lowering lake levels. Verification of this specimen, located at University of Arizona
Herbarium, has not been made.

The second collection was on 13 May 1974, by B.G. Phillips, A.M. Phillips, III, and
T.R. Van Devender. The herbarium label states that it was on “slopes high above the
west side of Vulture Canyon, side canyon on south side of Grand Canyon between
Rampart Cave and Columbine Falls, Mile 274L, elevation 1,900 feet.”

G. TSN: A TSN number for the Grand Canyon new species has not been assigned. The
TSN for A. californica is 18899, for A. humilis is 18900, and for A. merriamii is
18901.

Present Legal Status

A. Federal: None. Protected by presence within Grand Canyon National Park and a
remote area of the Hualapai Indian Reservation.
B. State: None.

Description

A. Non-technical:
Herbaceous perennial with a basal rosette of leaves 6-18 cm long, most leaves
three-toothed at the tip (ranges from 1-6), leaves covered with long shaggy white
hairs; inflorescence 40-85 cm tall, leafless, branched near the top with numerous
large yellow flowers up to 6 cm in diameter; capsules large, upright, tear-drop
shaped, six-ribbed, and opening at the top.

B. Technical: To be published in a peer-reviewed journal during 2002.

C. Local field characters:
The Grand Canyon population is morphologically from A. californica, A. humilis,
and 4. merriamii, by its yellow flowers (not white), tear-shaped fruits (not oval),
and leaves with significantly fewer tridentate tips. It also grows on the
Frenchman Mountain Dolomite between the Redwall Limestone and the Muav
Limestone.

Significance of the Taxon

A. Natural:
The up to 6 cm yellow flowers make this species one of the showiest members of
the flora of Arizona. Flowers of the Grand Canyon population are generally



larger than those of the 4. californica Nevada population. It occurs on a different
substrate and habitat. The three described species of Arctomecon are known from
seven counties in four states: Nevada, Utah, California, and Arizona. The taxa is
edaphically restricted and endemic to the Mohave (or Mojave) Desert. The genus
is from the Greek word arktos = of bear + mekon = a poppy, in reference to the
long hairs on the leaves resembling bear paws. The Latin word arcto means close
or tight. '

B. Human:
Plants are very showy in flower and have been collected for cultivation in
gardens. The species present a horticultural and scientific challenge as the seeds
are difficult to germinate, seedlings hard to maintain from seed which do break
dormancy, and mature plants do not transplant well, if at all. However, a single
specimen of 4. californica is known in Utah from a plant cultivated on private
property (Welsh et al.1993), and some are reported from gardens in the Las Vegas
area. The plant would be of great interest to the horticultural trade if the seed
germination and seedling establishment problems could be resolved.

Some members of the genus and family contain latex in the stems that may
contain biologically-active alkaloids — thus possessing some medical or
naturopathic applications. Allocryptopine and protopine are major alkaloids in
the three described species of Arctomecon, along with a newly described alkaloid,
12-methoxyallocryptopine (Raynie et al. 1990, 1991).

Clover and Jotter (1944) made no note the Grand Canyon population of
Arctomecon during their floristic studies of the Canyon of the Colorado. They
only made note of a prickle poppy in Cataract Canyon. They traversed the
western Grand Canyon area in late July of 1938, and thus would only have seen
the fruiting capsules and not the large yellow flowers from a distance. Similarly,
Phillips and Phillips (1974) surveyed the Rampart Cave area during spring 1973,
but only noted Eschscholtzia glyptosperma (California poppy or gold-poppy) and
Argemone munita ssp argentea (later called A. platyceras) (prickle-poppy). Later,
Phillips (1975) reported A. californicum [sic] as “rare on slopes above dry site
canyons on both sides of the Grand Canyon, elevation 500 m.”

Geographical range:

A. Geographical range: ,
Along high slopes of dry side canyons in the lower or western Grand Canyon
from Colorado River Mile (CRM) 270 (below or downstream of the Bat Cave) to
the Grand Wash Cliffs (CRM 276), Mohave County, Arizona on lands belonging
to Grand Canyon National Park and the Hualapai Nation.

B. Specific occurrence:
e Above “Ash Seep Canyon”, CRM 272L, Hualapai Reservation.
e Above “Evan’s Heaven Canyon”, CRM 270.5L, Hualapai Reservation.



Cambrian. Other geological interpretation by Gilbert (in 1875), Noble (in
1922), Schenk and Wheeler (in 1942), and Wood (in 1955) is summarized
by Brathovde (1986).

Later, Brathovde (1986) studied the aphanitic dolomite outcrops in
western Grand Canyon. These strata overlay the Middle Cambrian Muav
Limestone and are overlain by the Middle-Late Devonian Temple Butte
Formation. Brathovde proposed the name “Grand Wash Dolomite”
(GWD) and suggested that they are Upper Cambrian in age. The name
“Grand Wash” cannot be because it is preempted for a different
stratigraphic unit in the same are (the Grand Wash Basalt) (Elston 1989).
These mapable, light-colored outcrops are up to 130 m in thickness along
the Grand Wash Cliffs at Lake Mead. He describes four lithologic units
along with five lithofacies. The GWD have a paucity of fossils. This is
attributed to the dolomitization and possible hostile peritidal
environmental conditions. Beus and Morales (1990) discuss the shallow
subtidal and possibly, intertidal environments in which these outcrops
were deposited.

Recently, Korolev and Rowland (1998) have aged the intervals as Middle
Cambrian, naming the interval “Frenchman Mountain Dolomite.” The
sequence spans the distance from western Grand Canyon through the Lake
Mead region to the Frenchman Mountain near Las Vegas. A formal
description of the unit has not been published (Rowland pers. comm.
2001). But, the name has been used in a Nevada Bureau of Mines and
Geology Map 127, published in 2000. No gypsum beds have been
described within the French Mountain Dolomite. It is nearly all dolomite
with a few layers of siltstone and fine-grained sandstone.

Dolomite is calcium magnesium carbonate (CaMg(COs);). Most dolomite
appears to be a result of alternation of limestone or its parental calcareous
ooze by magnesia-bearing solutions (Gilluly et al. 1968). Gypsum or rock
gypsum, an evaporite, is hydrous calcium sulfate (CaSO4 - 2H,0). It
separates out early in the process of evaporation of ancient desert lakes. It
accumulates in water bodies that are not saline enough to precipitate halite
or rock salt (Gilluly et al. 1968).

Billingsley et al. (1987) discusses the travertine deposits that are common
between CRM 274 and 276. Travertine is chemically precipitated
limestone (calcium carbonate (CaCOs)). It is typically deposited from hot
springs and is commonly full of small irregular holes stained yellow or red
by iron oxides (Gilluly et al. 1968). “Weeping Spring” on the left
riverbank at CRM 273.5, is a travertine flow. Water from the Rampart
Cave member above has deposited travertine, creating Columbine Falls
(originally called Emery Falls). The large “Travertine Bluff” on the right
riverbank at CRM 276 (adjacent to Desert Almond Canyon) is the



e North of Vulture Cave in “Vulture Canyon”, CRM 274L, Grand Canyon
National Park, Lat. N 36° 04.673°, Long. W 113° 56.042°, ca. 2,500 ft., also
noted at UTM 236488 and UTM 3997647.
e Desert Almond Canyon, T32N, R15W, Sec 32, ca. 2000 feet, ca. CRM 275.5,
west of the Sanup Plateau, Grand Canyon National Park.
C. Areas searched without locating species: To be determined.

Habitat Description

A. General: The Grand Canyon population grows in the lower Grand Canyon region
near Rampart Cave. Some maps of the area label Rampart Cave as “Sloth Cave” in
reference to the extinct Shasta ground sloth which inhabited the area during the late
Pleistocene, about 14,000 years ago. The area in which the plant is found is described
as a Mohave Desert or desert shrub vegetation on narrow gravelly shelves high on the
slopes of side canyons, on limestone substrates derived from the Middle Cambrian
layer overlying the Muav Limestones. Phillips and Phillips (1980) characterize the
habitat in the Rampart Cave vicinity as a mixture of Sonoran and Mohave Desert
elements, while winter annuals (when present after above normal winter and spring
precipitation) are primarily Mohavean in their affinities. The vegetation association
has been classified by Warren et al. (1982) as a warm desertscrub within the “desert
mallow-Mormon tea-creosotebush” (153.1811) and the “brittlebush-creosotebush-
Mormon tea” (153.1911) associations. It should be noted that no creosotebush is
present on the Frenchman Mountain Dolomite strata where the new bearpoppy
population is found, though creosotebush is present in the Muav Limestone strata
below. The flora of the Rampart Cave area as described by Phillips (1975) has over
270 species of vascular plants in 60 families.

B. Physical characteristics:

1. Average annual precipitation (Sellers and Hill 1974):

9.95 inches (Pearce [Pierce'] Ferry)
2. Average frost-free season (Sellers and Hill 1974):
275 days (Pearce Ferry)

Physiographic Province: Grand Canyon section of the Colorado Plateau Province
Elevation: 1,400 to 2,400 feet
Slope (%): 0 to 60+%
Aspect: all, east, west, south, to north
Parent material: Frenchman Mountain Dolomite (aka Grand Wash Dolomite or
undifferentiated Cambrian dolomites), an undifferentiated Middle Cambrian unit
overlying the Muav Limestone.

N eEW

McKee (1945) identified the dolomitic rocks in western Grand Canyon,
calling them “undifferentiated Cambrian dolomites,” these unfossiliferous
dolomites from the Muav Formation and inferred the age to be Upper

" The spelling of Pearce Ferry, named for Harrison Pearce, is often incorrectly spelled Pierce Ferry. Jacob
Hamblin used Pierce in a narrative published in 1881 and apparently started the long-standing error, later
continued on maps (Brian 1992).



westernmost mass of travertine in the Grand Canyon. The flows also
arose from once-active springs that emerged from the Rampart Cave
Member of the Muav. There are numerous caves (i.e., Muav Cave,
Rampart Cave, and Vulture Cave) in the Rampart Cave Member or cliff
on both sides of the Colorado River.

8. Soil texture: strongly calcareous gravelly loam

9. Soil pH: 8.3 to 8.4 (See Appendix 1. Soil analysis report by A&L Western
Agricultural Laboratories, Modesto, CA 95351)

10. Dept of litter: none

11. NRCS Soil Map Unit: “158” the Sutra-Rock Outcrop Complex, a lithic
haplocalcid unit (Lindsay in preparation). This supercedes the earlier work
(Richmond and Richardson 1974) that described the soil as a lithic torriorthents-
rock outcrop association.

C. Biological characteristics

1. Vegetation: Shrubs and cacti to %2 m in height

2. Biotic Community: Mohave Desertscrub

3. Dominant associated species
In 1981, the Desert Almond Canyon site was described by Ralph Gierisch
to have: Psorothamnus, Mortonia, Yucca whipplei, Agave, Gutierrezia,
Machaeranthera, Haplopappus, Opuntia, Sphaeraclea, Ephedra,
Eriogonum, Neolloydia, Echinocactus, Echinocereus, Amsonia, Galium,
Crossosoma, Stanleya, Aristida, Stephanomeria, and Coldenia.

In 2001, the April survey of the Vulture Canyon site found: Encelia
farinosa, Psorothamnus fremontii var. attenuatus, Mortonia scabrella var.
utahensis,, Yucca whipplei, Fouquieria splendens, Acamptopappus
sphaerocephalus, Ephedra torreyana, Sphaeralcea ambigua, Plantago sp.,
Mentzelia tricuspis, Eriogonum, Neolloydia johnsonii, Echinocactus
polycephalus, Phacelia ambigua, P. glechomaefolia. Echinocereus ,
Ferocactus acanthodes var. lecontei, Amsonia tomentosa var.
stenophylla, Galium sp., Dyssodia sp., Aristida sp., Xylorhiza tortifolia,
Oenothera cavernae, Porophyllum gracile, Eschscholzia glyptosperma,
and Camissonia brevipes.

4. Other Threatened/Endangered species. None in vicinity or area. The Grand
Canyon population is related to A. humilis, a listed endangered species growing
near St. George, Utah. It is also related to A. californica and A. merriamii, both
species of concern (formerly Category 2 species).

Population Biology

A. Growth form: Short-lived perennial herb (about 5 years), rosettes present all year.
The rosette will die back after flowering, but the plant puts out other rosettes from the
root crown for future blooms.




Table 1. Morphological measurements from the Vulture Canyon site for Arctomecon
based upon 10 plants.

Feature: Average Range
Height of flowering stems 64.7 cm 40 to 84.5
to top of flower

Leaf length 12.0 cm 6.0to 17.6
Leaf width 3.4cm 1.6t0 7.7
No. of teeth on leaf 33 1to6
No. of flowers per stem 13 6 to 24
Length of sepal in bud 1.9 cm 1.4t023 cm
Petal length 3.5cm 2.41t04.5
Petal width 3.6 cm 22t04.7

B. Phenology: Flowering April to May, fruiting May to June.
C. Biology:
Arctomecon taxa in general:

Thompson and Smith (1997) note that Arctomecon species are herbaceous
perennials that form basal rosettes with deep taproots. They grow strictly
vegetatively the first year and flower the second year if there is adequate rainfall.
After initial flowering and seed set, they can live several more years and have
multiple flowering events. They also tend to form clonal plants with multiple
rosettes as they age. The plants tend to be largely self-incompatible, but they can
self-pollinate, though seed set is higher by plants that are pollinated. They noted
that high mortality of Arctomecon seedlings (common in desert perennials) may
be a potential bottleneck in the preservation of the species. Table 2 compares the
three known species of Arctomecon and the new Grand Canyon population.
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Only the pollinators of 4. californica and A. humilis have received study
(Tepedino and Hikerson 1996, Tepedino and Kuta 1997, Nabhan 1996). These
two species are principally pollinated by honey bees (4pis mellifer), rare native
ground nesting bees (Perdita meconis and Megandrena enceliae), beetles
(Schizopus laetus and Trichochronoides sp.), and 22 other species of
hymenoptera. No information on the western Grand Canyon polhnators or
pollination biology of A. merriamii is known. :

Meyer (1986, 1987, 1996) studied A4. californica and noted that seeds are
dispersed in early June and remain dormant through the summer. Germination
occurs the following winter in response to rains sufficient to overcome seed coat
dormancy. Seedling establishment does not occur every year. The plants must
endure the following summer as small seedlings; about half of those that survive
to the following spring flower as yearlings. The life span of plants that survive to
flower averages four to five years. This may be shorter than the period between
establishment episodes, resulting in drastic fluctuations in numbers of actively
growing plants and giving the appearance of imminent extinction after a series of
dry years. Critical to the permanence of a population under these conditions is the
production of abundant seed capable of forming a persistent seed bank from
which germination occurs when winter moisture conditions are favorable. In this
sense, the reproductive biology of Arctomecon resembles than of an annual.

Western Grand Canyon Arctomecon:

Harper and Van Buren (1996) studied the DNA variation among 18 populations
of A. californica and A. merriamii in southern Utah. They reported that the most
genetically distinct population was the Grand Canyon population. It was unique
as it grows on limestone, while all others occur on gypsum. They also noted that
the Grand Canyon population is morphologically different from the other 17
populations in that fruits or capsules are tear-shaped rather than oval and leaves
with significantly fewer tridentate tips.

Gierisch (1981) noted that insects and rodents damaged some plants in western
Grand Canyon. He did not note the degree and extent of damage. Gierisch also
noted that though the plant was scarce, several age classes were present, with
some plants healthy and others obviously damaged by insects. Phillips and
Phillips (1988) reported that the insect infestation seemed to be killing older
plants after flowering. Small larvae were found to have invaded the stem at the
base of the flowering stalk, ultimately killing the plant. This prevents rosettes
from offsetting but does not affect seed production or maturation.

Phillips and Phillips (1988) reported on the Grand Canyon population
characteristics (Table 3). They noted that populations are rather small and dense,
and separated from each other by areas without the plants. They do not occur on
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the most heavily vegetated slopes, but rather on steep rocky slopes or desert
pavement benches with sparse vegetation.

Table 3.
Character Cave Canyon Vulture Canyon
Average diameter 46.8 cm 26.8 cm
Average height 22.1cm 14.4 cm
Total average height of stalks per 76.0 cm 61.3 cm
plant
Total average number of stalks 4.8 1.6
per plant
Average number of rosettes per 6.4 3.5
plant

Phillips and Phillips (1988) reported that at Cave Canyon, 100% of the mature
plants had immature fruits or flowers in mid-May, 1986. About 50% of the plants
were immature and sterile.

Land Ownership and Management Responsibility
Grand Canyon National Park and Hualapai Nation.

Management Practices

None. The Grand Canyon population is sufficiently inaccessible and remote to be de
facto wilderness. No off road vehicle, feral burro grazing impact, or evidence of human
disturbance has been noted.
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