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Perennial herbs, caespitose, glabrous to pubescent with trichomes sparse to moderately dense, minute, flaccid
to erect, often glandular trichomes, not odiferous; branches subterranean, 3-15. Stems 20-50 cm tall. Leaves
mostly basal and the bases sheathing to scattered along stem, 5-20, 10-30 cm long proximally to 2 cm distally,
1.5-3(-4) wide; petioles 2— 7(— 11) cm long; pinnae 12-24, mostly 2-parted, alternate or paired and thus appear-
ing whorled, narrowly to broadly elliptic or spatulate, occasionally obovate, 4-28 mm long, 1-3.5 mm wide.
Inflorescences a thyrse, often diffuse; branches 2-5, 5-11 cm long, strict; flowers 15-60, congested distally;
pedicels 5-6 mm long. Flowers 5-merous; perianth regular; calyx fused at base, campanulate; lobes lanceo-
late, green to purplish in part, 4.4-8 mm long, diverging at a 35-40 degree angle; connective membrane in bud,
flower, and fruits translucent, whitish, oblong to spatulate, 0.4-0.7 mm wide; sinuses rounded; corolla Ught
blue to white, campanulate, 10-13 mm long, tube 4-5.2 mm long; lobes 5-7.8 mm long, spatulate to obovate;
apex rounded, minutely apiculate; stamens usually exserted; filaments attached 2-3 mm above base, at which
point minutely and densely tomentose for 0.8-1 mm; anthers basifixed, narrowly to broadly sagittate, broadly
elliptic to orbicular following dehiscence, 1.4-1.8 mm long; ovary greenish, broadly ovoid, 2 mm long, with 5
raised nerves at least in part; placentation axile, chambers 3; styles 6.5-8 mm long; branches flattened, 2.5-3.2
mm long; stigma glandular over adaxial surface. Fruit globose, tricarpellate, 4.5-5 mm long, split for 60-70
percent of length. Seeds brown, trigonous, the abaxial surface rounded, the edges acute, 24—2.8 mm long;

Etymology.— The epithet was chosen as this species has eluded discovery for well over a century, this despite
sporadic botanical forays to the region.

Distribution and ecology. — Polemonium elusum is known from the mountains and foothills surrounding
the town of Ellis, in east central Idaho (Fig. 2). Populations occur from 1440 to 2560 m in elevation, where
vegetation transitions from sagebrush and mountain mahogany to Douglas-fir woodland, depending on slope
and aspect. Within this range of vegetation, it was found in a variety of microhabitats, thus the species appears
to be an ecological generalist. Microhabitats in which plants are found include the margins of talus fields, dry
Douglas-fir woodland, outer riparian margins, and shaded rock outcrops. Plants occur in stable but loose,
coarse textured colluvial soils. All populations were found on various geologic units of the Challis volcanics
group (Zientek et al. 2005) and were most abundant from lower Cow Creek southward across the adjacent un-
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Phenology . — Flowering begins in late-May at more xeric, low elevation sites, continuing through mid-July
at higher, cooler sites; fruiting from mid-June through August.

Conservation .— Perhaps the greatest threat to the existence of Polemonium elusion is the small total popu-
>tal about 1,300 plants, occupying eight km .

Other probable threats include herbivory by ungulates and habitat invasion by exotic weeds. Interestingly, the
population at Gerry Gulch occurs at a location where the vegetation is significantly impacted by cattle. Her-
bivory by white-tailed deer has been shown to be a significant factor for population survival in Polemonium
vanbruntiae Britton (Bermingham 2010). If herbivory by cattle and wildlife affects the survival of P. elusum,
then the maintenance of ungulate populations below certain levels may be required.

Other aspects of the biology of this taxon are unknown. However, Polemonium vanbruntiae is self compat-



i species of Polemo

ible (Hill et al. 2008). Because reproductive and life history traits influence the survivorship of plant popula-
tions, further research on P. elusum is necessary in order to develop a more effective conservation strategy.

Molecular analysis. — Sequence data from 28 taxa were analyzed. The 46 vouchers used in this phyloge-
netic study are listed in Appendix 1. Twenty-six of these were accessions from GenBank. Leptosiphon, Linanthus,
and Phlox were used as outgroups because they have been proposed as genera closely related to Polemonium
(Porter 1997; Johnson et al. 2008; Hankamp 2011).

Field collections of fresh plant material were preserved in silica gel and voucher specimens are deposited
in the herbarium at San Francisco State University (Table 1). DNA extracted from herbarium sheets follow the
same process. Extraction protocols are described in DNeasy (2004). The 1TS1, 5.8S, and ITS2 regions were
amplified using primers 1TS4 and 1TSLEU (White et al. 1990). Both regions were duplicated using standard
Polymerase Chain Reaction (PCR) in 25 pi volume reactions. Excess nucleotides and primers remaining in the
samples from the PCR were removed using ExoSAP-it kit.

An Applied Biosystems 3100 Genetic Analyzer was used for the capillary electrophoresis of all samples.
Fragments were sequenced using BigDye following the manufacturer’s protocols. Precipitation was with
EDTA/Ethanol/Sodium acetate, and the remaining cycle sequence products were resuspended in Hi-Di before
being denatured. Fragments were visualized using an Applied Biosystems PRISM 3100 Genetic Analyzer. Run
modules were conducted using liquid polymer POP-6 or POP-7. Sequence files were base-called using Sequenc-
ing Analysis 5.1 (Applied Biosystems 2003), and the forward and reverse reads were formed into a consensus
sequence using Sequencher 4.8 (Gene Codes Corporation 2007). The consensus sequence contig was loaded
into MacClade 4.08X (Maddison & Maddison 2005) to visually confirm the coherence of the bases, and into
ClustalX Version 2 (Larkin etal. 2007) for a complete alignment. The nexus file was analyzed in PAUP4.0al 12
(Swofford  2002),  Mr.  Bayes  3.1.2  (Ronquist  &  Huelsenbeck  2003),  and  GARLI  0.951-GUI  (Zwickl  2006).

This ITS data set included 46 samples with a total of 706 characters, 163 of these were variable. Of the variable
characters, 61 were parsimony informative. Bootstrap analyses were performed in PAUP 4.0all2 (Swofford
2002) using a heurist search with 100 repetitions and number of trees increasing by 100. Trees were also ana-
lyzed using maximum likelihood and Bayesian analysis.

For statistical selection of the best fit model, jModelTest (Posada 2008) was used. The -InL using jModelT-
est was 2412.83. The results indicated GTR+I+G, and these parameters were employed. Bootstrapping was
tested with GARLI and Bayesian analysis provided numbers for branch support.

DISCUSSION

Molecular analysis of the ITS region of Polemonium weakly suggests P. elusum is sister to R mexicanum, P. pauci-
florum, P. grandiflorum, and P cameum (Fig. 3). This is the best inference from the maximum likelihood tree
but it is not statistically supported by either bootstrap (56%) or Bayesian (0.84) values. A few conclusions can
be drawn from these results. First, the four species that are most closely related to P. elusum are all included in
Grant’s (1959) sect. Polemonium and P. elusum also fits into this section. Worley et al. (2009) further divided
Grant’s sect. Polemonium into three species complexes, and except for P. mexicanum, the other three species are
all included in the P. pauciflorum complex. This species complex includes plants that are erect to decumbent.
The inflorescences are panicle-like cymes or the flowers are arranged in groups of one to three. Polemonium
elusum meets these criteria.

Second, under Wherry’s (1942) classification, P. pauciflorum , P. grandiflorum, and P cameum all fall under
the large flowered section Eupolemonium. Once more, P. elusui
These species all have overlapping elevation ranges and low ir
North America. Although there is not much statistical support for this grouping, morphometric features help
validate the placement of Polemonium elusum with this group.

Polemonium elusum is congruent with the rest of the genus in its campanulate corolla, habit, compound
leaves, stamen attachment, pubescent filaments, and brown seeds. This species notably differs in the calyx
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