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A study was made to clarify the relationships of Mentzelia mollis

Peck and two poorly understood taxa of Mentzelia (Loasaceae) to the

other members of the genus, its sections, and its subsections, and

to describe the general ecology of each taxon.

Within the genus, the section Trachyphytum is characterized by

pendulous seeds, an annual habit, and placentae that do not expand

as the seeds mature. The section is further divided into three sub-

sections on the basis of width of filaments and shape and surface

texture of the seeds.

Seven populations of M. mollis were found, all growing in a

floristically depauperate community on greenish clay derived from the

Sucker Creek Formation and all within the Succor Creek drainage of

Malheur County, Oregon and Owyhee County, Idaho. The Leslie

Gulch Mentzelia occurs only in Leslie Gulch, west of Succor Creek,



at the base of talus slopes of the same Sucker Creek Formation.

The Colorado Mentzelia has been found only in Colorado and Utah,

near the border between the two states.

Morphological and cytological comparisons of M. mollis and

the Leslie Gulch Mentzelia show differences in floral structure,

branching pattern, leaf shape, seed size and shape, and ploidy level.

Mentzelia mollis is a tetraploid (n=18) and the Leslie Gulch Mentzelia

is an octoploid (n=36). Both have narrow filaments, pendulous seeds,

and placentae which do not expand as the seeds mature. Comparison

of the Colorado Mentzelia with M. mollis shows similar branching

pattern and seed size, but differences in the seed surface detail and

in floral structure. The scanning electron microscope was utilized

to compare seed shape and surface detail of these three taxa with

that of three other species of section Trachyphytum.

Both M. mollis and the Leslie Gulch Mentzelia have flowers

which open about 2:30 p.m. and close after dark, and both are visited

by the same Bombyliid-type insects in early evening. Both tolerate

extraordinarily high concentrations of potassium, sodium, and

calcium, as well as high soil surface and air temperatures.

Placement of all three taxa in section Trachyphytum was made

on the basis of relative placental growth and annual habit. Seed shape

and surface detail justified their placement in subsection Trachyphyta.

Morphological considerations and ploidy level seemed sufficient



evidence to describe the Leslie Gulch Mentzelia as a new species,

Mentzelia packardiae Glad; and morphological differences and geo-

graphical separation indicated that the Colorado Mentzelia should be

similarly handled. It was described as Mentzelia thompsonii Glad.

An existing key was adapted to include all three species.

Speculation concerning possible origins of M. mollis and M.

packardiae leads to the hypothesis that M. mollis is a relic which

survived the climatic and geological fluctuations of the past. Its

origin is considered in relation to its being a member of a mature

polyploid complex. It is also considered possible that there may be

some relationship between M. mollis and the possibly younger M

packardiae. Both species are edaphic endemics, and their evolution

is briefly considered in that respect.
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TAXONOMY AND ECOLOGY OF
MENTZELIA MOLLIS PECK

AND RELATED SPECIES

I. INTRODUCTION

Mentzelia mollis Peck is a small annual of the family Loasaceae,

endemic to the Succor Creek region of southeastern Oregon and south-

western Idaho. A taxonomic and ecological study was planned to

clarify its relationship to other members of the genus. During the

early stages of this study, I discovered that two other poorly under-

stood taxa exist, one from the same general area as M. mollis and

one from a small region in western Colorado and eastern Utah. It

thus became desirable to enlarge the study to include all three taxa,

so as to compare them with each other and with some of the common,

well known species of Mentzelia in the Great Basin region.

My approach was to examine the geographic range of each taxon,

to study the variation within and between populations, to describe the

general ecology of each species, and to determine their breeding

systems if possible. Chromosome counts were made, except in the

Colorado populations for which no fresh material could be obtained.

Special attention was paid to seed morphology, using a scanning elec-

tron microscope, and to the relative growth of placental tissue during

fruit development; both these characteristics have been noted by

previous workers as being of particular taxonomic significance.
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From these comparative studies, it should be possible to

evaluate the taxonomic status of the species and to classify them in

the correct subgenus and section(s) of the genus Mentzelia.
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II. LITERATURE REVIEW

Previous Taxonomic Studies

The genus Mentzelia was first described by Linnaeus in "Genera

Plantarum" in 1754; in "Species Plantarum" (1753) he lists only one

species, Mentzelia aspera, which is native to the West Indies. The

genus name is in honor of Christian Mentzel, a German botanist of

the early seventeenth century. At the time, Mentzelia was usually

included in the Onagraceae, but in 1804 Jussieu described the family

Loasaceae, into which Mentzelia was placed. Torrey and Gray, in

1840, combined several genera (Acrolasia, Bartonia, Trachyphytum,

and Mentzelia), retaining the generic name as Mentzelia and dividing

the genus into three sections, Eumentzelia, Trachyphytum, and

Bartonia.

In a monograph of the genus Mentzelia in 1934, Josephine

Darlington divided the genus into four sections: Bartonia, Eument-

zelia, Trachyphytum, and Bicuspidaria, the latter two comprising all

of the annual species. Her extensive treatment combined many previ-

ous genera, including Bartonia, Acrolasia, Trachyphytum, Chrisos-

toma, and Creolobus, all of which contained species that she placed

in section Trachyphytum. In all, twelve species were listed by

Darlington for this section of the genus Mentzelia. However, until

Joyce Zavortink investigated section Trachyphytum in 1966, little
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was known of the reasons for the wide variability within the section

or of the relationships among species. Her thesis dealt with tax-

onomy, as did previous investigations, but the conclusions which

she reached are substantiated with cytological data, experimental

crosses, field observations, and analysis of morphological variation

within and among natural populations.

Characteristics of Section Trachyphytum

According to Zavortink's (1966) taxonomic revision, section

Trachyphytum can be characterized by the following morphological

diagnosis:

Rosette leaves: linear or linear-lanceolate; lobed or
entire

Cauline leaves: linear, linear-lanceolate, ovate-
lanceolate to somewhat orbicular; lobed or
entire; clasping or not

Pubescence: mixture of glochidiate and straight
barbed trichomes, on all parts of the plant

Bracts: entire or lobed; linear, ovate, or ovate-
lanceolate; green throughout or white-mem-
branous at base

Flowers: solitary in the axils and in loose or con-
gested terminal clusters subtended by bracts

Sepals: five, usually persistent; triangular or
lanceolate

Petals: five, separate; ovate or obovate; small
(2-4mm) to large (40mmi; yellow to orange,
with or without a deeper orange spot at base:
acute, rounded, mucronate, or retuse with two
or four hairs always present at apex

Stamens: numerous, all filaments narrow or the
outer five dilated and bifid at the apex; erect
at anthesis or bowed toward the center

Pistils: one, compound; style terminating in narrow
stigma, pubescent for about 1 mm when
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receptive, often 3-cleft
Capsules: round in cross section and tapered slightly

toward the base, or cylindrical: in axils may be
borne erect with respect to the stem or recurved
to 180°

Seeds: prismatic and grooved on the three angles or
irregularly angled and sometimes grooved along
three sides; uniformly light tan or tesselate with
darker brown spots; surface smooth or with large
or small, round or pointed papillae; pendulous,
in one or several rows on placentae

Placentae: do not expand as the fruit matures

Though Zavortink examined specimens of the entire section

Trachyphytum (Table 1), she chose to confine her final study to two

of the three subsections into which she divided it, subsections

Micranthae and Trachyphyta. The third, subsection Affines, is still

awaiting revision. Section Trachyphytum is divided by Zavortink

thus:

1. Outer five filaments dilated, bifid at the apex Micranthae
1. All filaments narrow, not bifid at the apex 2

2. Seeds prismatic, regularly grooved along
three sides, seed surface smooth Affines

2. Seeds irregularly angled, rarely prismatic,
seed surface papillose Trachyphyta

As can be seen, subsection Micranthae is easily separated from the

other two. It is difficult, however, to distinguish between members

of Affines and Trachyphyta in many cases, since some prismatic

seeds are papillose and some irregularly angled seeds appear smooth.

Placement of a species into one or the other subsection may neces-

sarily be somewhat arbitrary, possibly depending upon the optical

magnification used when keying specimens.



6

Zavortink further divided subsection Trachyphyta into two

major species complexes: the albicaulis complex, having entire,

ovate, or ovate-lanceolate floral bracts and capsules which recurve

90° to 1800; and the gracilenta complex, having lobed floral bracts

and capsules usually erect. She lists diploid, tetraploid, and hexa-

ploid species in both complexes, as well as an octoploid species in

the albicaulis complex. However, she notes that at the hexaploid

and octoploid levels, distinction between the complexes becomes

difficult.

Zavortink found that leaf form, pubescence, and branching

patterns in section Trachyphytum are plastic, varying considerably

with environmental conditions. Flowers, bracts, and mature fruits

were found to be the most useful and reliable taxonomic characters.

She employed the following morphological characters:

1. Petals -- size, shape, color
2. Sepals -- length, shape
3. Style -- length
4. Stamens -- length
5. Floral bracts -- shape, color
6. Capsule -- length, width, angle formed with

stem
7. Seed -- size, coloration, surface texture,

number per capsule
8. Branching pattern
9. Leaves -- length and shape of lobes, width

of rachis

The taxa belonging to section Trachyphytum occupy a variety

of habitats in the deserts, steppes, woodlands, and montane
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regions of western North America, and in temperate areas of

Chile and Argentina. Of the subsections, Micranthae occurs only

in open areas of the chaparral and oak woodlands in coastal

California and Baja California. Species of subsection Trachyphyta

are found in many different habitats, from grassland and woodland

savannah to yellow pine or shrub-steppe communities. However,

the species of the albicaulis complex are all found in arid regions.

In subsection Affines, Mentzelia dispersa S. Wats is found in

arid habitats from eastern Washington to Montana and south to

California east of the Sierra Nevada Mountains. Mentzelia affinis

Greene is described as occurring in "sandy soils or rocky slopes,

Sonora Zones; San Joachin Valley and the surrounding foothills

to Orange County, California, east to western Arizona" (Abrams,

1951). Zavortink notes that, with one exception, the species of

subsection Trachyphyta are often found growing sympatrically

in various combinations.
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Table 1. Subsections and species of section Trachyphytum

SUBSECTION MICRANTHAE

Mentzelia micrantha (H. & A. ) T. & G.

SUBSECTION T? ACHY PHY TA

Gracilenta Complex
Mentzelia bartonioides (Presl. ) Gilg
M. congesta T. & G.
M. crocea Kellogg
M. racgj_.enta T. & G.
M. lindleyi T. & G.
M. monoensis Zavortink (unpubl. )
M. montana (Davidson) Davidson
M. pectinata Kellogg
M. ravenii Thompson & Roberts
M. veatchiana Kellogg

Albicaulis Complex
Mentzelia albicaulis (Hook. ) T. & G.
M. arizonica Zavortink (unpubl. )
M. californica Thompson 8 Roberts
M. desertorum (Davidson) Thompson & Roberts
M. eren-__-1i1a (Jepson) Thompson & Roberts
M. jonesii (U. & G. ) Thompson & Roberts
M. mojavensis Thompson 8 Roberts

nitens Greene
M. obscura Thompson & Roberts
M. solierii (Gay) U. & G.

SUBSECTION AFFINES

Mentzelia affinis Greene
M. dispersa S. Wats.
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Breeding System, Poly ploidy, and Hybridization

Zavortink states that all the species in section Trachyphytum

are self-compatible and that this section includes both out-crossing

and inbreeding systems of pollination. Factors affecting the amount

of outcrossing include: relative lengths of style and stamens,

behavior of pollinators, and number of flowers borne on a plant.

She reported that Xylocopa spp. (carpenter bees) and Bombyliids (bee

flies) were the most common insect visitors to Mentzelias, but no

insect visitors showed any particular flower constancy when other

species were intermingled.

Three large-flowered species of subsection Trachyphyta are

reported to be the strictest outcrossers, with styles held well above

the anthers. Several other species have rather large flowers, but

have styles the same length as the anthers or slightly longer. Though

Zavortink feels these also are predominately outcrossing, she noted

that, as the season wanes, flowers become smaller and styles shorter.

However, even in the strictest outcrossers, insects could easily push

the style into the anthers as they alight, and selfing could occur.

Most Trachyphytum species are self-pollinators, with styles shorter

than the anthers; but in these, outcrossing could occur due to a time

lag between receptiveness of the style and dehiscence of the anthers.

Zavortink points out that as the level of ploidy in Mentzelia
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increases, so does the degree of inbreeding. Only one hexaploid

species has outcrossing populations, and all of the octoploid Mentzelia

albicaulis (Hook. ) T. & G. races are inbreeders. She cites Baker

(1959) and Grant (1956), noting that polyploidy in annuals is commonly

associated with self-compatibility and particularly with inbreeding.

This capability for successful self-pollination is of prime importance

to species native to arid environments, since during drought periods,

populations may be severely reduced in size. Strict outcrossers,

then, might remain unpollinated. Furthermore, self-compatibility

gives the ability to extend a species range, because one successful

plant may start a new population.

Attempts at interspecific hybridization in subsection Trachy-

phyta, reported by Zavortink, were unsuccessful between any diploid

species. Hybrids between tetraploid species and between hexaploid

species were generally successful, but there was great reduction

in pollen fertility and seed set among the progeny. Since it is not

uncommon for two or more species to be found growing together or

in relatively close proximity, these results indicate there may be

good reason for the lack of reported hybrid swarms.

Tax3. Chosen for the Present Stud

Mentzelia mollis Peck, which was the species first selected

for study, was described by Morton E. Peck in 1940, from specimens
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collected one mile north of Rockville, Oregon. A few other specimens

were collected in that vicinity in the 35 years since Peck's original

discovery, but this species was not included in Zavortink's study of

section Trachyphytum. One older specimen, which has since been

identified as M. mollis, was discovered in the Oregon State Univer-

sity Herbarium. It was collected by Percy Train in 1935, at a site

identified only as Juniper Grade, Steens Mountain. In an attempt to

locate other specimens from that area, I made a collecting trip to

the Steens Mountain area in June, 1974, but no trace of M. mollis

was found along the barely discernible track that was once known as

Juniper Grade.

H. J. Thompson (personal communication) collected dry seeds

from plants he identified as M. mollis in Montezuma County, Colo-

rado, and he has also recorded collections from Garfield or Mesa

County, Colorado and Jordan Valley, Oregon, Other specimens of

M. mollis and its allies appeared in loans from other herbaria

(Appendix I) but all were from the two general areas cited above.

Patricia L. Packard, in 1973, collected a Mentzelia in Leslie

Gulch, a few miles northwest of the Rockville site. She tentatively

identified it as M. mollis, but felt that it resembled M. albicaulis

as much as it did M. mollis. Since the seeds were immature, no

definite identification was made. Other specimens were collected

later in Leslie Gulch, but these could not be identified using
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Characteristics of the Study Area
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The area including Succor Creek and Leslie Gulch is part of

what Noel Holmgren (in Cronquist et al. , 1972) considers the Owyhee

Desert. Lava, both basalt and rhyolite, is the principal rock. Under

the Tertiary and Quaternary lavas are often found thick layers of

sediment, Miocene and Pliocene lake and stream deposits, of which

the most prominent is the Sucker Creek Formation. This appears as

barren outcrops formed from layers of airborne volcanic ash which,

when decomposed, becomes montmorillonite. This is a puffy,

powdery clay which is extremely slick and greasy when wet. The

predominant color of the Sucker Creek Formation is green, although

outcrops occasionally show bands of stark white to grey layers

(Kittleman, 1973).

Often the Sucker Creek Formation is interbedded with the harder

rock of Leslie Gulch Tuff, an ash-flow tuff that forms erosion -

resistant spires and cliffs, sometimes topping steep, barren talus

slopes of green rocks derived from the Sucker Creek Formation

(Baldwin, 1964).

Some confusion may exist concerning the usage of the names

Succor Creek and Sucker Creek. The earliest name given to the area

was Succor Creek, although both names were later used
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interchangeably. The U. S. Board of Geographic Names lists it as

Succor Creek. However, once a geographic name is given to a geo-

logical formation, it is not changed, so it remains the Sucker Creek

Formation, even though the creek name is spelled differently

(Kittleman, 1973).

The climate of the Succor Creek area is harsh. Temperatures

average -5°C in January and 22°C in July. Of the 25 to 30 cm of

annual rainfall, some 65% falls between October and April (Cronquist

et al. 1972). The frost-free season is barely three months long,

yet daytime temperatures often remain above 32°C for six weeks

during the summer.

Paleobotanical Considerations

The floristic history of the Intermountain Region shows it to

have been subtropical during the Cretaceous, but it is posible that

the Succor Creek area was below sea level in that period (Axelrod,

1950). During the Eocene, a temperate Sequoia forest, together

with freshwater lakes, covered the area (Chaney, 1956). Beginning

in early Pliocene and lasting into early Pleistocene, the region was

uplifted and the climate became progressively cooler and drier

(Malde, 1965). Various elements of the Arcto-Tertiary Geoflora

retreated northward, while elements of the Madro-Tertiary Geoflora

migrated into the area. Graham (1965) lists representatives of both
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geofloras in his description of the Miocene Sucker Creek Flora.

Before the Pleistocene glaciations, the flora of the area was

probably much like it is today, with Artemisia the dominant shrub,

and with montane conifers present only at higher elevations. But the

glaciers did not invade the Succor Creek area; instead during the

pluvial periods the lowlands repeatedly held vast lakes, though the

climate probably remained relatively dry. With the retreat of the

glaciers, steppe vegetation moved northward, and the region gradu-

ally became the shrub-steppe and salt desert that it is today (Cron-

quist et al. , 1972).

The family Loasaceae is thought to have reached North America

by early Miocene time, having originated in South America (Raven

and Axelrod, 1974). It is thus possible that the genus Mentzelia

may have been present in the Owyhee Desert before the Pleistocene

glaciations. If this is so, then it is probable that annual Mentzelias

were among the genera present in the pre- and post-Pleistocene

Artemisia associations of the area.
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III. METHODS

Specimens of both M. mollis and the unidentified species from

Leslie Gulch were collected from every population found. After a

few days, it became relatively simple to predict the presence or

absence of either species in any locality, depending on whether or

not a green coloration occurred in any particular rock or ash outcrop.

Only one population of M. mollis was discovered where the green

color was lacking; this was on upper Succor Creek in Idaho, where

the ash was quite black, although similar in texture to all other sites.

The coloration was possibly due to the presence of some sort of

carbon deposit just above the ash layer.

At most sites, buds were taken for cytological examination.

These were fixed immediately on picking in a 3:1 solution of 95%

ethanol and acetic acid. They were kept on ice, since the tempera-

tures were above 30°C during the days. Leaves, buds, and capsules

were also collected for anatomical studies, and were preserved in

FAA. Dry, spent plants were collected whole to obtain seeds.

In preparation for anther squashes, buds were removed from

the acetic alcohol solution and placed in alcoholic carmine for 48

hours at room temperature. This time and temperature combination

allowed the stain to penetrate all tissues, although the sepals and

petals were separated slightly for maximum penetration. The stain
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was then drained off and the buds held in 70% ethanol until needed.

Anthers were dissected out of the buds and squashed. Most were

either too young or too old, but eventually cells were found which

yielded chromosome counts.

Leaves, buds, and capsules were embedded in paraffin, sec-

tioned at 8 flm, and stained with crystal violet, iodine, and fast

green in clove oil. Other leaves were cleared with sodium hydroxide

and chloral hydrate, then stained with safranin. This gave good defini-

tion of trichome structure but not of the leaf surface. All attempts

to make epidermal peels of leaves failed, probably due to the pres-

ence of glochidiate hairs.

Repeated attempts to germinate seeds have thus far failed.

Seeds were planted in native green ash soil or in greenhouse soil.

About three-fourths were soaked in running water overnight before

planting. Four pots (two soaked, two unsoaked; two native soil, two

greenhouse soil) were kept outside from late June, 1974, until April,

1975. During the winter, they were partially protected from rain by

a lath arrangement above them. No germination has yet occurred.

One pot of each soil was planted with unsoaked seed, then held at

-18°C for three weeks. The unseeded area of each pot was then

planted with soaked seeds, watered well, and placed in a cool green-

house (10°C nights, 15. 5°C days). It was kept moist and given a 14

hour photoperiod. Again no germination occurred. Four more pots
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were prepared, using soaked seed and each kind of soil. Two were

held at low temperatures for four weeks, then placed in the same

greenhouse as the others. The other two were subjected to low

temperatures for six weeks and then placed in another greenhouse

with higher temperatures (18°C nights, 24°C days). After four fruit-

less weeks, the four-week cold treated pots were also placed in the

warmer greenhouse. It was felt that the cooler one did not closely

approximate the conditions under which germination would naturally

occur. As of 15 April, 1975, no germination had occurred in any

of the ten pots.
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IV. RESULTS

Species Distributions and Habitats

In an attempt to discover the limits of the range of both M.

mollis and the Leslie Gulch Mentzelia, I traveled extensively through-

out Harney and Malheur Counties, Oregon, and Owyhee County, Idaho.

Patricia Packard and several of her students also searched the area.

Though it was not difficult to find populations of M. albicaulis and

M. dispersa, it was only on outcrops of the Sucker Creek Formation

that either of the two taxa under discussion was found. In all, seven

populations of M. mollis were found, all within the Succor Creek

drainage. At a similar ash deposit, the "Rome Beds" some 40 miles

west of Jordan Valley, both M. albicaulis and M. dispersa grew in

the sagebrush but not in the ash itself, and these were the only

Mentzelias found. Along U. S. Highway 95 between Burns Junction

and Squaw Creek, it is not uncommon to see outcrops of green, white,

or grey ash, but on none of these were populations of M. mollis found

except within the Succor Creek drainage. It would seem that there

are other populations of M. mollis in the area where the Sucker

Creek Formation is so often seen, but exploration for them would be

difficult because the region, for the most part, is rugged and roadless.

Succor Creek arises on the western flanks of the Owyhee Moun-

tains in southwestern Idaho. From there it cuts through an often
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steep and narrow canyon eastward to the Oregon border where it

turns north to flow to the Snake River. Where the canyon widens,

sagebrush flats or irrigated fields border the creek. The Succor

Creek Gorge in Oregon parallels the state line and is a narrow,

straight cleft that was created by erosion along a fault line. Its

vertical sides are formed of Jump Creek Rhyolite topping walls of

Sucker Creek Formation and Leslie Gulch Tuff. North and south of

the gorge, the creek flows through softer sedimentary rock in broader

valleys and rolling hills broken by occasional outcrops of rhyolite and

"knobs" of montmorillonite derived from the Sucker Creek Formation.

McBride and Carter Creeks, tributaries of Succor Creek, have cut

their own rather gentle valleys. Both enter Succor Creek near its

plunge into the gorge (Baldwin, 1964; Kittleman, 1973).

The principal vegetation of the Succor Creek drainage is the

Artemisia tridentata-Bromus tectorum community. Occasional

stands of the native Artemisia-Agropyron spicatum association can

be found, but overgrazing by sheep and cattle has caused this native

perennial bunchgrass to be largely replaced by the annual Bromus.

In areas of saline or alkaline soils, the principal plant community

is primarily composed of Atriplex confertifolia (Torr. & Frem. )

Wats. with Bromus tectorum L. the common grass where salinity is less

and Distichlis stricta (Torr. ) Rydb. where there is a high degree of

salinity or alkalinity. A Salix-Prunus community is found along the
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banks of Succor Creek, but its tributaries are intermittent streams

which cannot support the growth of these less drought-tolerant shrubs

and trees (Franklin and Dyrness, 1973).

Outside Succor Creek Gorge where the montmorillonite derived

from the Sucker Creek Formation occurs, it is often seen as outcrops

("knobs," locally) standing above the sagebrush covered flats or

exposed on hillsides. The knobs are barren green or white mounds,

rather pointed, and up to about 30 meters high, surrounded by a rela-

tively level outwash zone on which little vegetation is found. Where

the ash outcrops are on hillsides, the slope and outwash zone are

similar to the knobs. At the edges of the outwash, the common

Artemisia .Bromus community gives way rather suddenly to Atriplex

and its associates. The latter community thins rapidly as the soil

undergoes a transition from the brown desert soil to the green and

white clay and rock washed from the highly erosible outcrops. It is

on the slopes and at the base of these montmorillonite outcrops that

M. mollis is to be found.

The community formed by M. mollis and its associates was

found to be essentially the same at each site. Single plants of M.

mollis would appear on the upper one-third of a rather steep (30° to

40°) slope of the green, crumbly ash. As one proceeded down the

slope, plants of Cleomella macbrideana Pays. would be seen, and

these two species would increase by mid-slope. Near the bottom of
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the slope, as it gradually became less steep, first Phacelia lutea

(H. & A. ) T. T. Howell and then Monolepis pusilla Torr. would

appear. These then gradually increased in density as the Cleomella

disappeared and the Mentzelia thinned more slowly. At the bottom

of the outcrop, where the slope was nearly level, the Mentzelia

gave way completely to the Phacelia and the Monolepis which some-

times extended across the outwash to meet the first widely scattered

members of the Atriplex community (Figure 1).

The Leslie Gulch Mentzelia is even more restricted in its range.

No populations were found except within the Gulch itself. Leslie

Gulch is a steep-sided canyon, cutting through layers of Leslie Gulch

Tuff and the Sucker Creek Formation. The canyon walls are incised

by narrow side canyons, most of which are themselves extremely

steep. From Mud Spring to the boat landing at Owyhee Reservoir,

a distance of about three and one-half miles, the lower canyon walls

are often steep talus slopes of green rock derived from the Sucker

Creek Formation. These unstable slopes have little vegetation on

them, and this occurs only where the talus is shallow over the solid

rock of the canyon wall. What vegetation exists is restricted to

sagebrush, a shrubby mint (unidentified), and possibly some annual

forbs and grasses. At the base of the talus slope the Artemisia-

Bromus plant community begins, and it extends across the flat,

sandy canyon floor. Due perhaps to the relative youth of Leslie
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Gulch (it is subject to severe flash-flooding in the winter and spring)

the rock of the Sucker Creek Formation is not so decomposed as it is

at sites along Succor Creek. Rather than the light, fluffy clay, the

substrate in Leslie Gulch is made up of rocks, pea-sized to fist-sized,

with very few fine particles.

The Leslie Gulch Mentzelia was found only upon the lower two

to three meters of the talus slopes in Leslie Gulch and its side can-

yons. It occupies a zone below the part of the slope that is too steep

to support vegetation and above the point where the canyon floor

becomes level enough for soil to form and remain. Only an occasional

sagebrush could be seen in this zone, with dry forbs and grasses at

its base. Otherwise the Leslie Gulch Mentzelia was without associates.

It is possible that the range of the Leslie Gulch Mentzelia ex-

tends along the shores of Owyhee Reservoir where the Sucker Creek

Formation is exposed. However, I lacked access to a boat, without

which further exploration was impossible.

Morphological Comparisons

Mentzelia mollis has petals which are 6-12 mm long, uniformly

yellow, obovate, and mucronate. The outer edges turn up, forming

a pointed trough at the apex. Sepals are triangular, about one-half

as broad as long, recurved and persistent on the mature capsule.

The bracts are sessile, oblanceolate, green, and entire. Axillary
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capsules are only slightly tapered toward the base, are 10-30 mm

long, and are held erect. The simple style may be as much as 2 mm

longer than the stamens, which are 20-50 in number. The style is

often persistent on the dried capsule. Both rosette and cauline leaves

are sessile and ovate-lanceolate with entire margins. Pubescence

is sparse, as reported by Peck, and the leaves, capsules, and stem

are relatively smooth to the touch. Both glochidiate and pointed

hairs are present. There are 15 to 25 seeds per capsule, usually

in a single row; they are pendulous from placentae which do not expand

as the seeds mature. Seeds are irregularly angled, 1.1 mm long by

1.0 mm wide, and have low, rounded papillae on the surface (Figure 2).

Cytological examination reveals M. mollis to be a tetraploid, with

n=18.

The Leslie Gulch Mentzelia has petals which are 8-15 mm long,

yellow, with or without an orange spot at the base, obovate to round,

and mucronate to very slightly retuse. Sepals are triangular, about

one-third as broad as long, recurved and persistent on the nature

capsule. The bracts are sessile, oblanceolate, green, and entire.

Axillary capsules are tapered to the base, are 15-30 mm long, and

are held erect. The simple style is equal to or shorter than the

stamens, which are 15 to 30 in number. Rosette leaves are linear,

10-30 times as long as broad, and sometimes have narrow, shallow

lobes. The cauline leaves are sessile, linear to ovate-lanceolate,
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entire, and occasionally somewhat clasping. Pubescence is dense,

with both glochidiate and long and short pointed hairs present. Cap-

sules contain 10 to 20 seeds in a single row; they are pendulous from

placentae which do not expand as the seeds mature. The seeds are

2.0mm long by 1.5mm wide, somewhat prismatic and grooved on

three sides to irregularly angled and without grooves. The papillae

are low, truncate, and have a textured concavity on the flat top

(Figure 3). The Leslie Gulch Mentzelia has n=36, making it an

octoploid. It should be noted that the only other species of section

Trachyphytum that is octoploid is M. albicaulis, the most widespread

species of this section of the genus.

In neither species were chromosomal irregularities such as

bridges or rings seen. Pairing was regular.

The Colorado Mentzelia flowers are among the smallest in

section Trachyphytum, with obovate, retuse petals 1.5-4 mm long;

they are yellow and apparently lack an orange spot. Sepals are

triangular, persistent, and may or may not be recurved on the nature

capsule. Bracts are oblanceolate, green, entire, and apparently

somewhat appressed. Axillary capsules are cylindrical for most of

their length, narrowing slightly at the base; they are 12-20 mm long

and are held erect. The style is equal to or shorter than the stamens

and may be persistent. Both rosette and cauline leaves are ovate-

lanceolate, entire, and sessile. Pubescence is dense and both
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glochidiate and long pointed hairs are present. There are 10 to 25

seeds per capsule, and comparison of dried specimens with those of

M. mollis shows little difference in the appearance of the placentae,

indicating that there is probably no placental growth in the maturing

capsule. Seeds are 1. 2 mm long by 0.8 mm wide, irregularly angled,

and have small pointed or truncate papillae (Figure 4).

Comparison of the seeds of these three taxa with seeds of other

species belonging to section Trachyphytum shows that all three are

closer morphologically to subsection Trachyphyta than to subsection

Affines. Mentzelia affinis and M. dispersa seeds (Figures 5 and 6)

are distinctly prismatic, and the papillae are low, truncate columns,

close set and relatively small in comparison to those seen on seeds

of members of subsection Trachyphyta. Though the seeds of the

Leslie Gulch Mentzelia are occasionally somewhat prismatic, they

do not show the constancy of this character that is seen in the two

species of subsection Affines, and indeed, both prismatic and irregu-

larly angled seeds are often found in a single capsule. The Leslie

Gulch seeds have large, truncate papillae which resemble those on

a specimen of M. albicaulis collected at the lower Succor Creek site

(Figures 7 and 8).

Seeds of the Colorado Mentzelia closely resemble Zavortink's

drawing of M. albicaulis seeds, as well as seeds from a specimen

of M. albicaulis collected in Harney County, Oregon. The surface
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is decidedly papillose, these papillae being large in relation to the

seed size, and pointed (Figures 9 and 10). Figure 11 shows the finely

papillose surface and irregular shape of a seed of M. mollis. To

the naked eye, this seed appears quite smooth, and even at a magnifi-

cation of 50X, the papillae are shown to be very small and low.

Chromosome numbers of species of section Trachyphytum are

shown in Appendix III. Thompson and Lewis (1955) reported a chro-

mosome number of n=9 for M. affinis. M. dispersa is also n=9, and

it was obtained from a herbarium specimen (Zavortink 2893).

As previously stated, no details of the leaf epidermis could be

seen, due to lack of success in making epidermal peels. However,

dried specimens show considerable wrinkling of the surface and take

quite a long time to dry. This, coupled with the spongy feel of fresh

leaves leads me to believe that the leaves exhibit a small degree of

succulence. Certainly the stem and root are fleshy and somewhat

succulent, which is not surprising considering the environmental

conditions under which both M. mollis and the Leslie Gulch Mentzelia

grow.
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Figure 2. Mentzelia mollis seed (50X).
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Figure 3. Leslie Gulch Mentzelia seed (50X).
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Figure 4. Colorado Mentzelia seed (50X).
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Figure 5. (A) Mentzelia affinis seed (100X).

(B) Surface detail (500X).
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Figure 6. (A) Mentzelia dispersa seed (50X).

(B) Surface detail (700X).
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Figure 7. (A) Leslie Gulch Mentzelia (30X).

(B) Surface detail (400X).



*it

39

M



40

Figure 8. Mentzelia albicaulis seed (100X).
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Figure 9. (A) Colorado Mentzelia seed (50X).

(B) Surface detail (700X).
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Figure 10. (A) Mentzelia albicaulis seed (100X).

(B) Surface detail (700X).
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Figure 11. (A) Mentzelia mollis seed (50X).

(B) Surface detail (700X).
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Ecological Considerations

At least one pollinator visits both M. mollis and the Leslie

Gulch Mentzelia. I observed Bombyliid-type insects visiting popula-

tions of both on several occasions, but I did not collect specimens.

Both taxa seem to receive maximum insect visitation from about two

hours before sundown until nearly dark. Flowers open much earlier

than this, however, beginning about 1 p. m, , and all flowers are

open by about 2:30 p. m. They close shortly after sundown.

Of the three associates of M. mollis, both Cleomella and

Phacelia have flowers of the same brilliant yellow, and the three

species grow intermixed at the base of the clay slopes. On one

occasion, the Bombyliid-like insect indiscriminately visited all

three, staying some time at each. It is possible that within this

small community some competiton for pollinators exists.

Both taxa tolerate extraordinarily high concentrations of

potassium, and rather high concentrations of calcium and sodium

as well. Potassium concentration was 1,360 ppm at Rockville and

6,400 ppm at one Leslie Gulch site. Calcium concentrations were

72 and 18 meq/100 g; sodium concentrations were 17.4 and 81 meq/

100g. The soil pH was 7.7, but this is not uncommon for the area.

Soil temperatures were taken at several locations where the two

taxa were found. Surface temperatures ranged from 38°C to 52°C,
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and in one case the lower temperature was reached at 10 a. m. and

did not go lower until well after 5 p. m. Air temperature ranged from

32°C to 40°C during these same hours. At one inch below the soil

surface, the temperature was 35°C and at three inches below the soil

surface, it had only dropped to 27°C. Unless otherwide noted, all

temperatures were taken about 2:30 p. m. , when flowers were fully

open.
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V. DISCUSSION

In view of the fact that the placentae do not expand to surround

the seeds as the capsule matures and that the three taxa I have studied

are annuals, it seems that there is little doubt that all three should

be placed in section Trachyphytum of the genus Mentzelia. Further-

more, using Zavortink's division of the section into subsections,

they appear to belong to subsection Trachyphyta. The seeds are

irregularly angled (occasionally somewhat prismatic and grooved

in the Leslie Gulch Mentzelia); the seed surface is more-or-less

papillose, although at least 40X magnification is required to discern

this; and all filaments are narrow. Placement of the three taxa in

subsection Trachyphyta is done with the qualification that little is

known of the range of variability within subsection Affines. The

characters studied certainly do not exceed the morphological limits

and taxonomic flexibility set by Zavortink.

Though the Colorado Mentzelia closely resembles M. mollis

in growth habit and gross seed morphology, several reasons are

evident why they should be considered separate species. Even using

a hand lens, the seeds of the Colorado plants are seen to be decidedly

more papillose. The SEM photographs taken at 50X and 700X magnifi-

cation show a considerable difference in surface detail. Mentzelia

mollis has relatively large, showy flowers and a style that exceeds

the stamens by 1-2 mm. The Colorado Mentzelia has uniformly small
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flowers and a style that is equal to or shorter than the stamens.

Lack of time and the absence of any fresh seeds from the Colorado

populations have prevented experimental crosses between the two,

so it cannot be said with assurance that they are true biological spe-

cies, unable to interbreed, or indeed, if they even have the same

ploidy level. Grant (1971) points out that "the criteria of breeding

relationships and of morphological distinction do not necessarily

coincide. " He then distinguishes between the biological species (indi-

viduals actually or potentially able to interbreed) and the taxonomic

species (individuals which are different morphologically and may or

may not have the potential to interbreed). The latter seems to apply

in this case. No specimens matching the Colorado type have turned

up among some 1, 500 specimens available to me which were collected

elsewhere than in western Colorado and eastern Utah. Since only

one specimen of M. mollis has appeared from anywhere outside of

the Succor Creek drainage, and it was remote from western Colorado,

it is highly improbable that interbreeding might occur between the

two allopatric taxa.

While Colorado and Succor Creek are sufficiently separated by

distance to prevent interbreeding, such does not hold true for M

mollis and the Leslie Gulch Mentzelia. As the Bombyliid flies, less

than ten miles separate the Rockville M. mollis population and the

Mud Spring Leslie Gulch population. Overall morphology of these two
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taxa is similar, but the plants of the Leslie Gulch populations are

more sparingly branched and have larger flowers and their styles

are equal to or shorter than the stamens. The styles become rela-

tively shorter yet, and the petals are smaller, in flowers formed

late as the season advances --phenomena which Zavortink also noted

in several of the species which she studied. Furthermore, M. mollis

is a tetraploid, whereas the Leslie Gulch Mentzelia is an octoploid,

and this difference probably prevents hybridization between the two.

On these bases, I consider the Leslie Gulch Mentzelia to be both a

true biological species and a valid taxonic species.

Mentzelia packardiae Glad sp. nov.

Herba annua erecta 1-4 dm. alta, caule parce ramoso crasso

argento vel viridulo. Folia rosulae linearia integra aut lobata lobis

angustis brevibus, caulis sessilia varie lineari aut ovato-lanceolata

integra. Flores axillares solitarii nudi necnon in fasciculis terminal-

ibus bracteis subtendi, bracteis sessilibus oblanceolatis integris

amplectentibus. Sepala triangularia. Petala 5, 8-15 mm longa, lutea

emaculata vel basi macula crocea, ovovata vel rotunda, mucronata

vel leviter retusa. Stamina 15-30. Stylus 4-10 mm longus, stam-

inibus aequatus vel brevior. Capsulae axillares erectae cylindricae

basi contractae 15-30 mm longae. Semina irregulariter angulata

vel aliquantum prismatica brunneola interium maculis atrobrunneis
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papillis numerosis humilibus truncatis.

Plant annual, erect, 1-4 dm. tall, sparsely branched, stems

rather stout, white to pale green; rosette leaves linear, entire,

or with shallow narrow lobes; upper leaves linear to ovate-lanceolate,

entire, sessile, and occasionally somewhat clasping; flowers solitary

in the stem axils, and in terminal clusters subtended by bracts;

bracts sessile, oblanceolate, entire, and somewhat clasping; speals

5, triangular, about one-third as long as broad, recurved and persis-

tent on the mature capsule; petals 5, 8-1 5 mm long, yellow, with or

without an orange spot at the base, ovate to round, mucronate or

slightly retuse; stamens 15 -30, 4-10 mm long; style 4-10 mm long,

equal to or shorter than the stamens; capsules erect, cylindrical,

tapering slightly toward the base, the axillary capsules 15-30 mm

long, the terminal capsules 8-25 mm long; seeds 10-20 per capsule,

irregularly angled or shallowly grooved on the three sides, brownish

and sometimes with darker brown spots, 2. 0 mm long and 1. 5 mm

wide, the surface with low, truncate papillae; chromosome number

n=36 (Figure 13).

Holotype: Oregon, Malheur County, Leslie Gulch 2 mi. south-

east of Owyhee Reservoir, in green rock derived from the Sucker

Creek Formation at base of talus slope, T2S, R44E, 5/26/74, Glad

74 -76, n=36 (OSC, isotypes to be distributed). This specimen is

named in honor of Dr. Patricia L. Packard of the College of Idaho,



54

Figure 12. Drawing of characters of Mentzelia mollis.

a. petal shape
b. style and stamen
c. sepal
d. bract
e. axillary capsule
f. cauline leaf
g. rosette leaf
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Figure 13. Drawing of characters of Mentzelia packardiae.

a. petal shapes
b. style and stamen
c. sepal
d. bract
e. axillary capsule
f. cauline leaf
g. rosette leaves
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Figure 14. Distribution of Mentzelia mollis and M. packardiae.
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who collected the first recorded specimen and subsequently recom-

mended it as an object of study.

Distribution: (Figure 14) In rocky soil of high montmorillonite

content at base of talus slopes along canyon walls, Leslie Gulch and

its side canyons, Malheur County, Oregon, only.

Representative specimens: OREGON. Green ash slide at

bottom of Dago Gulch off Leslie Gulch, T26S, R45E, S19, 4, 000 feet,

6/6/73, Packard 73-94 (CIC); Leslie Gulch near Mud Spring, 5/26/74,

Ertter 41/4 (CIC); Leslie Gulch 1/2 mi. from Mud Spring, in green

ash below talus slope, 5/26/74, Ertter 43/4 (CIC); last ash outcrop

in Leslie Gulch before Owyhee Reservoir, T26S, R44E, S2, 6/6/74,

Packard 74-67 (CIC) ; first outcrop of greenish ash in Dago Gulch

near Mud Spring, T26S, R45E, S19, 6/6/74, Packard 74-64 (CIC);

Leslie Gulch 0. 9 mi. from Owyhee Reservoir, green ash at base of

cliff, 5/26/74, Glad 74-77 (OSC); Leslie Gulch, 2.1 mi. from

Owyhee Reservoir, green ash at base of taLus slope, 6/14/74,

Glad 74-134 (OSC).

Comments: Mentzelia packardiae flowers from early May to

mid-June.

Mentzelia thompsonii Glad sp. nov.

Herba annua erecta, 1-2 dm. alta, ramosa caulibus confertis

pallidus. Folia sessilia ovato-lanceolata integra. Flores axillares
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solitarii nudi necnon in fascicularis terminalibus bracteis subtendi,

bracteis sessilibus oblanceolatis integris amplectentibus. Sepala

triangularia, Petala 5, 1. 5-4 mm longa, lutea obovata apice retusa.

Stylus 1. 5-3 mm longus, staminibus aequatus vel brevior. Capsulae

axillares erectae cylindricae, 12-20 mm longae. Semina irregulariter

angulata papillis numerosis acutis vel truncatis.

Plant annual, erect, 1-2 dm tall, moderately branched and

compact, the stems pale; leaves ovate-lanceolate, entire, and sessile;

flowers solitary in the stem axils and terminal, subtended by bracts;

bracts oblanceolate, green, entire, and somewhat clasping; sepals,

5, triangular. Petals 5, 1. 5-4 mm long, yellow, obovate, the apex

retuse; style 1, 5-3 mm long, equal to or shorter than the stamens;

capsules erect, cylindrical, narrowing slightly at the base, the axil-

lary capsules 12-20 mm long, the terminal capsules 5-15 mm long;

seeds 10-25 per capsule, irregularly angled, 1. 2 mm long by 0. 8 mm

wide, the surface with small pointed to truncate papillae (Figure 15).

Holotype: Colorado, Montrose County, gypsum hills 7 miles

east of Montrose, 6,000 feet, 5/30/52, W. A. Weber 7470 (COLO,

isotypes RSA, WTU, WS). This species is named in honor of Dr. H. J.

Thompson of the University of California at Los Angeles, in recogni-

tion of his extensive work on the genus Mentzelia and his calling my

attention to the existence of this species.

Distribution: On grey clay of high desert hills along the
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Utah-Colorado border, 4, 000 to 6, 000 feet elevation.

Representative specimens: COLORADO. Delta County, hills

above George Creek, 5 mi. northwest of Eckert, 5/30/52. Weber

7510 (COLO, WTU, WS); Mesa County, upper end of Little Salt Wash

at base of Book Cliffs on Mancos Shales, about 24 mi northwest of

Grand Junction, 5, 200 feet, 5/11/52, Weber 7388 (COLO, WTU, WS);

Book Cliff Road, Grand Junction, 5/18/16, Eastwood 5199 (CAS);

Grand Junction, 5/18/92, Eastwood (CAS, UC, US); Mesa County,

16 mi. north of Loma, alkaline clay knolls, 4, 950 feet, 5/28/43,

Ripley & Barneby 5468 (CAS); Mesa County, north of Whitewater,

barren alkaline clay knolls, 5,100 feet, 6/15/48, Ripley & Barneby

9201 (CAS), UTAH, Uintah County, Mancos Shales about 2 mi. west

of headquarters, Dinosaur National Monument, 6 mi. north of Jensen,

5/18/50, Weber 5324 (COLO); Cisco, 5/2/90, Jones (POM).

Comments: Flowering time is apparently early May to mid-

June, judging by collection dates. This species has been identified

as M. mollis by Zavortink and as M. dispersa by other workers, but

it is morphologically very different from both.

Due to the absence of recurved capsules in any of the three

species studied, they seem to fit most comfortably in the gracilenta

complex of the subsection Trachyphyta. The albicaulis complex con-

tains exclusively desert species, but all the species have at least

some recurved capsules. Both complexes contain species which have
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entire bracts, and the gracilenta complex does not exclude desert

species. It proved relatively easy to fit the three species in question

into Zavortink's key to subsection Trachyphyta, and the following

key is merely an adaptation to accommodate them.

Subsection Trachyphyta
Key to North American Species

Capsules mostly erect, bracts usually lobed. . gracilenta complex
Capsules recurved; bracts usually entire albicaulis complex

GRACILENTA COMPLEX

1. Bracts with white area at the base 2

1. Bracts without white at the base 6

2. Petals 7-17 mm long; styles 6-11 mm long. .M. gracilenta
2. Petals mostly 2-7 (rarely -10) mm long;

styles 2-7 mm long 3

3. Flowers terminal, not solitary in the axils;
bracts concealing the inflorescence. M. congesta

3. Flowers and bracts not as above 4

4. Axillary capsules 9-17 mm long; cauline
leaves often linear and entire M. montana

4. Axillary capsules 14-29 mm long; leaves
never entire 5

5. Petals yellow to deep orange (always orange
in desert populatins); branching pattern strict M. veatchiana

5. Petals yellow; branching pattern spreading;
local in desert areas of Los Angeles and
Riverside Counties, Calif. M. ravenii

6. Petals 2-4 mm long 7

6. Petals longer than 6 mm 8

7. Bracts broadly ovate, angular or entire;
rare, Mono Co. , Calif. only M monoensis

7. Bracts entire, lanceolate or oblanceolate;
rare, western Colorado and eastern Utah M thompsonii

8. Bracts always entire; seed surface
smooth or with low, blunt papillae;
Owyhee Desert only 9
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8. Bracts always lobed; seed surface obviously
papillose 10

9. Style 6-10mm long, longer than anthers; petals
6-15 mm long, apex mucronate; branches profuse
and spreading; leaves only slightly scabrous;
SE Oregon and SE Idaho only M mollis

9. Style 4-10 mm long, equal to or shorter than
anthers; petals 8 -15 mm long, ovate to round,
mucronate to slightly retuse; branches few;
leaves scabrous; rare, Leslie Gulch, Malheur
Co Ore. , only M packardiae

10. Petals 8-20 mm long; styles 6-13 mm long M. pectinata
10. Petals longer than 20 mm; styles longer

than 15 mm 11

11. Styles 23-30 mm long; petals ovate, the apex
acute; foothills of western Sierra Nevada M. crocea

11. Styles 15-24 mm long; petals broadly ovate,
the apex mucronate; inner Coast Range M lindleyi

The most common Mentzelias in the Owyhee Desert are M.

dispersa and M. albicaulis. Both are most frequently found at road-

sides and in the sagebrush associations where the soil is loose and

sandy. Occasionally both species occur sympatrically and in one

instance both were found within a few yards of a population of M.

mollis. Mentzelia laevicaulis (Dougl. ) T. & G. is often seen, but

usually as isolated plants and never in the dense populations that are

common in the annual species.

Since these two common species of annual Mentzelia are so

widespread in the shrub-steppe vegetation of the Northwest, it would

not appear that they are newcomers to the area, but were possibly

among the elements of the flora present in the Owyhee during the

Pliocene or that xeric flora which followed the retreating Pleistocene
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Figure 15. Drawing of characters of Mentzelia thompsonii.

a. petal shape (4X)
b. style and stamen (4X)
c. sepal (4X)
d. bract
e. axillary capsule
1. cauline leaf
g. rosette leaf
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Figure 16. Distribution of Mentzelia thompsonii.
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glaciers northward. But where did the two strict endemics, M

mollis and M. packardiae, come from?

Zavortink shows only tetraploid and octoploid species of section

Trachyphytum in the Owyhee Desert. Diploid species of this section

of the genus are restricted to southern California and adjacent areas,

with small, isolated populations in north-central Nevada and south-

eastern Idaho. However, considering the changing climate of the

western United States since early Pliocene, it seems possible that

diploid species may once have had a wider distribution, perhaps

approaching that of the present-day octoploids. Stebbins (1971) states

that new adaptations are more likely to evolve at the diploid level, but

that polyploids have a much greater ecological amplitude and are thus

better equipped to endure wide climatic oscillations. If diploid species

of section Trachyphytum were present in the Owyhee Desert with the

Artemisia associations of late Pliocene time, they could well have

been the parents of both M. mollis and M. packardiiae. Certainly

section Trachyphytum fits Stebbins' description of a mature polyploid

complex in that the diploid range is restricted compared to that of the

polyploids.

As the glaciers alternately advanced and retreated, as the

freshwater lakes grew and shrank, many new habitats became avail-

able and opportunities for hybridization between diploid species would

have occurred. These hybridizations were undoubtedly enhanced by
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the volcanic activity which extended, in this area, into Recent times.

Stebbins feels that most mature polyploid complexes originated

during the Pliocene or Pleistocene epochs. If this applies to section

Trachyphytum, then it is possible that M. mollis is a relic dating

from these early opportunities for hybridization between diploid spe-

cies of Mentzelia. If so, its present restricted distribution may well

be due to one or both of two factors. The pattern of distribution within

a population of M. mollis shows it to be restricted to the slopes and

outwashes of the loose, fluffy clay of the Sucker Creek Formation.

Once the soil becomes the denser, more compact soil of the desert

floor, it disappears. It is possible that M. mollis has become

adapted to the chemical and physical properties of the Sucker Creek

Formation and cannot, therefore, survive on more "normal" soils.

In addition, M. mollis is one of only four species of plants found on

the outcrops of the Sucker Creek Formation. Its restriction to these

areas may be due to its inability to compete successfully in a floris-

tically less depauperate situation.

Mason (1946) noted that high concentrations of ions of some

minerals may be present in the soil to such a degree that the normal

vegetation of the region is excluded. These common species are

replaced by plants which tolerate or even demand these unusual soil

conditions. As the steppe vegetation was forced southward by the

Pleistocene glaciations, those populations of Mentzelia which might
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have survived in the Owyhee area could have become marginal or

even totally isolated from the main body of any given species. Raven

(1964) noted that "marginal populations are often found on soil types

unusual for the species as a whole." In either of two cases--relic

populations left behind a major species migration and new species

moving into an area--there is a frequent occurrence of such species

on unusual substrates. This is explained by the fact that the unusual

soils are unfavorable to many of the species which are potential

competitors. Establishment in an area with unusual edaphic condi-

tions would be advantageous in either case. Those species which

could adapt to such unusual soils would be likely candidates for what

Raven terms catastrophic selection, that is they would undergo

extremely severe selection for those adaptive modes allowing them

to survive conditions quite different from normal for the species.

The result of this selection would be a species narrowly adapted to

a very specific soil--an edaphic endemic. The parent species would

be excluded, as would most of the other vegetation of the area,

simply due to the extreme conditions inherent in high mineral con-

centrations. Furthermore, the fluctuating climatic and geological

conditions which have characterized the Owyhee region since early

Pliocene could have offered added impetus to speciation, since the

rapidly changing habitats would have caused sudden shifts in selection

pressure as well as the constant opening of new niches.
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Mentzelia packardiae may be younger than M. mollis. Its

proximity to the latter and its similar morphology raise the question

of its having begun as a hybrid between M. mollis and another tetra-

ploid species of the section. In addition, its apparent specificity

for soil of the same parent material as M. mollis contributes to this

hypothesis. Only breeding experiments will resolve this question,

but the possibility of their relationship should be kept in mind.

The restricted distribution of both M. mollis and M. packardiae

seems to indicate a rather narrow ecological amplitude as well as

a strict soil specificity. Thompson reports that M. thompsonii

also seems to have a strict preference for grey clay soil. This

restriction to such narrow environmental conditions poses the ques-

tion: is strong competition preventing these three species from

expanding their range, or have they evolved to tolerate extreme

alkalinity and severe water stress so as to inhabit a niche which is

too inhospitable for other species? Mason's paper would support the

idea that tolerance for high concentrations of potassium, calcium,

and sodium would give these species an advantage over much of the

vegetation in the same area. The montmorillonite in which M. mollis

grows is characterized by its ability to imbibe great quantities of

water when moisture is available, the water entering the crystalline

structure and being held within the crystals. It is possible that

M. mollis roots have the ability to extract the water from within



73

the crystalline structure of the clay particles. The rocky substrate

upon which M. packardiae is found is even less able to hold moisture

than the decomposed ash. It is difficult to believe that this species

lacks some very specialized method of extracting moisture from its

environment. The observed succulence is so slight that it does not

seem to account for the plant's ability to thrive on the barren talus

slope where it grows. Certainly few other species seem able to

endure the conditions under which either of these species grow.

It would thus seem that, in adapting to extreme environmental

conditions, both M. mollis and M. packardiae, and perhaps M. thomp-

sonii as well, have compromised their ability to compete successfully

with the plants of the more common plant communities of their area.

In evolving the ability to withstand high mineral concentrations and

severe lack of soil moisture, they have apparently become restricted

to the very conditions which prevent other plants from invading their

niche, but neither can they expand beyond the green ash of the Sucker

Creek Formation.
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APPENDIX I. Representative specimens of Mentzelia mollis.

Isotype: Malheur County, Oregon, clay slope 1 mi. north of

Rockville, 5/7/40, Peck 20631 (NY, phototype, NY).

OREGON. Malheur County, near Harper Ranch, serpentine

clays, 800 meters, 5/28/96, J. L. Leiberg 2079 (UC, US); Malheur

County, dry clay soil, west exposure, Sucker Creek, 30 mi. north

of Jordan Valley, 5/13/43, A. Holmgren 2205 (NY, UTC); valley of

Sucker Creek on eroded, sloping clay, S31, T23S, R46E, Bunn 1468

(WTU, ID); dry, diatomite and volcanic ash bed slopes, Succor Creek

grade, Sheaville, Train (US); white knob off Succor Creek, 5/20/71,

Trueblood 71-17 (CIC); brown and white ash 1 mi. below (north of)

Succor Creek canyon, T2N, R46E, 3,800 feet, 5/14/74. Packard

74-37 (CIC); upper Succor Creek road about 1/4 mi. from Highway 95,

T27S, R46E, 4,200 feet, 5/19/74, Packard 74-44 (CIC); green clay

outcrop about 1/4 mi. west of Rockville School on Succor Creek Road,

T26S, R46E, 5/25/74, Glad 74-65 (OSC); green ash deposit about 1/2

mi. west of Rockville School, Succor Creek road, 6/10/74, Glad 74-

114 (OSC): large deposit of green ash in small valley about 1 mi.

west of Rockville School, 6/10/74, Glad 74-116 (OSC); about 1/2 mi.

from Highway 95 on upper Succor Creek road, T27S, R46E, 6/13/74,

Glad 74-119 (OSC); valley about 1 mi. west of Rockville School, large

green ash deposit, 6/14/74, Glad 74-135 (OSC); Juniper Grade,
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Steens Mountain, Harney County, 5, 200 feet, dry gumbo foothill

slope, 6/1/35, Train (OSC). IDAHO. alkaline clay bluffs 23 mi.

southwest of Marsing, Owyhee County, 4, 200 feet, 6/8/44, Ripley &

Barneby 61 50 (CAS): Owyhee County, frequent denuded chalky scab-

land east of Jump Creek, 6 mi. northeast of Idaho-Oregon line,

vicinity of U. S. 95, 6/1 2/46, Maguire & A. Holmgren 26376 (UTC,

BRY, CAS); edge of dry alkaline flat, 20 mi. southwest of Marsing,

Owyhee County, 5/27/53, W. H. Baker 1 01 61 (ID); Owyhee County,

barren clay slopes in sagebrush, 23 mi. southwest of Marsing 6/9/59,

Cronquist 8381 (LA, UC, WTU, WS, NY, RSA, UTC); Owyhee County,

7. 5 mi. from highway 95 on upper Succor Creek road, west slope,

black ash layer with greenish-white ash above and below, T2S, R5W,

6/13/74, Glad 74-1 21 (OSC); McBride Creek, Owyhee County, about

1/4 mi. from Highway 95, T1S, R5W, 6/14/74, Glad 74-131 (OSC).
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APPENDIX II. Comparison of seed morphology of
species in section Trachyphytum
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SPECIES PAPILLAE DOTTED

rounded, or
pointed, TESSELA TE

or blunt

SEED SIZE SEED SHAPE

mm

conges ta

pectinata

gracilenta

montana
ssp. montana

R rarely 1. 2 x 1. 1

small P or moderate 1. 1 -1.4 x
large R to heavy 1. 0- 1. 2

R heavy 1. 5 x 1. 3

R

spp. quercetorum P

ravenii

lindleyi

croce a

veatchiana

monoensis

bartonioides

nitens

eremophila

desertoru m

jonesii

obscura

ariz onic a

californica

moderate 1. 3 x 1.0
to heavy

rarely 1 . 0 x 0 . 9

R slight to 1. 3 x 1. 1
moderate

small R heavy 2. 1 x 1. 3

small P moderate 1. 8 x 1. 3

large P or R moderate 1. 3 x 1.0

R none to 1. 0 x O. 9

slight

R unknown unknown

large R slight 1 . 0 x 0 . 9

large R slight 1. 2 x 1. 1

smooth none 1. 0 x 0. 9

large R slight to 1. 1 x 1. 0
moderate

P unknown 1 . 0 x 0 . 9

small P rarely 1. 1 x 1.0

P to R slight unknown

irregular

irregular to
prismatic

irregular

irregular

prismatic

irregular

irregular

irregular

irregular

irregular

irregular

irregular

irregular

irregular to
prismatic

irregular

irregular

irregular to
prismatic

irregular
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SPECI ES PAPILLAE

rounded,
pointed,
or blunt

DOTTED
or

TESSELATE

SEED SIZE

mm
SEED SHAPE

mojavensis P slight to
moderate

1. 3 x 1. 0 irregular

albicaulis large P slight 1. 3 x 1. 1 irregular

solierii unknown unknown unknown irregular

affinis small B slight to
moderate

1. 3 x 0. 9 prismatic
and grooved

dispers a small B slight to 1. 0- 1. 5 x prismatic
moderate 0. 8- 1. 0 and grooved

mollis low R rarely 1. 1 x 1. 0 irregular

packar diae low B slight 2. 0 x 1. 5 irregular to
prismatic

thompsonii small P
to B

slight 1. 2 x 0. 8 irregular
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APPENDIX III. Character matrix of species
in subsection Trachyphyta



Species Chromo.
No.

A xillary
Capsule
Length
mm

Petal
Shape

Petal
Length

Bract
Shape

Style
Length
mm

,

Sepal
Length

mm

Seed
Surface

Style
Relative
to Stamen

congesta 9 7-10
(12

2-10

0
3-7 1-3 P.

-11)

<

pectinata 9 23-32 0 8 -20 6-13 6-11
-_1,1

-I-hi

>

eremophila 9 27-37 15 -25 10-14 11-15

-11.-

>

niters 9 20-25

0
8-20 4-7 3-5

'1.1

>

desertorum 9 15-25

g
2-5

6
2-4 2-3 <

gr acilenta 18 15-23 7-17

0 °
6-11 4-7 -A

1

>

montana 18 9-20
C-2

2-8
,0 4 2-6 2-4

A#1122
>



Species Chromo.
No.

A xillary
Capsule
Length

mm

Petal
Shape

Petal
Length

Bract
Shape

Style
Length
mm

Sepal
Length
mm

Seed
Surface

Style
Relative
to Stamen

ravenii 18 14-23 5-10 4-7 3-4 >

cr ocea 18 25-35 20-36 23-30 9-15
1117

>

lindleyi 18 25-36 20-30 15-25 9-20
'1-13

>

jonesii 18 20-29 8 -20 6-10 6-8 >

obscur9. 18 20-30

0
2-8

6
3-6 2-5 -, >

ollis.Hollis 18 10-30 0 6-12
I

6-10
.

4-8 ----,,,. >

veatchiana 27 15-29
C.?

3-8 0 6 3-5 2-5
/Lleti

>



Species Chromo.
No.

A x illary
Capsule
Length

mm

Petal
Shape

Petal
Length

Bract
Shape

Style
Length

mm

Sepal
Length

mm

Seed
Surface

Style
Relative

to Stamen

c al ifornic a 27 25-35

V
6-11 5-6 4-6 .q..-,..t..1 <

moj avensis 27 17-25 Q 6-8 ki 4-5 2-5 mell <

albicaulis 36 20-35
Q

2-8 6 3-5 2-4 flAA/17 <

packardiae 36 15-30 8-15 4-10 5-10

thompsonii ? 12-20
c_71

1.5-4

11

1.5-3 1.5-4
41.11

<


