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Abstract

Cryptantha whippleae D.A.York & M.G.Simpson (Boraginaceae) is described as new. This 
species is currently known to occur in serpentine barrens in the Shasta-Trinity National 
Forest of Siskiyou County, California, with one outlier population in possible serpentine 
of Lake County, California. The new species is most similar to Cryptantha grandiflora 
and to C. milobakeri, these three likely each others’ closest relatives. All three have a 
relatively large corolla limb width and similar smooth, lance-ovate to ovate, marginally 
rounded, acuminate and abaxially transversely flattened nutlets. Cryptantha whippleae 
differs from C. grandiflora in having a short, as opposed to a tall, stem height; bifurcate 
as opposed to trifurcate primary axis cymules; and typically 2–3 nutlets per fruit, as 
opposed to usually one nutlet per fruit. Cryptantha whippleae differs from C. milobakeri 
also in having a short, versus tall, stem height; appressed-strigose and spreading-hispid 
stem vestiture, as opposed to strigose only or strigose and hirsute; calyx trichomes with 
two distinct vestiture types, these marginally appressed hirsute and medially hispid, as 
opposed to calyx trichomes of one type, dense, appressed to ascending, whitish seri-
ceous; and 2–3 nutlets per fruit, as opposed to one nutlet per fruit. Cryptantha whippleae 
is relatively rare and joins seven other Cryptantha species that are found on serpen-
tine, either obligately or facultatively. Current molecular phylogenetic studies support 
the mostly convergent evolution of serpentine adaptation in Cryptantha, but additional 
studies are needed.

Key words: Boraginaceae, California, conservation, Cryptantha whippleae, endemic, 
Klamath Mountains, serpentine, taxonomy

Introduction

Cryptantha is a genus of annual or (only in some South America taxa) perennial 
herbs of the family Boraginaceae, subtribe Amsinckiinae [sensu Chacón et al. 
(2016)]. Cryptantha s.l. has been found to be non-monophyletic in several mo-
lecular phylogenetic studies (Hasenstab-Lehman and Simpson 2012; Weigend 
et al. 2013; Simpson et al. 2017a; Mabry and Simpson 2018). Based on these 
studies, the genus was recircumscribed and split from the genera Eremo-
carya, Greeneocharis, Johnstonella and Oreocarya by Hasenstab-Lehman and 
Simpson (2012), these results being confirmed by Simpson et al. (2017a) and 
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Mabry and Simpson (2018). This updated classification has been consistently 
used, for example, in the Jepson eFlora [Jepson Flora Project 2024] of Califor-
nia vascular plants and in the treatments in the Flora Argentina project (Moroni 
et al. 2021; Moroni and Simpson 2022, 2023a, b, c). Cryptantha is currently rec-
ognised with 109 species and 124 minimum-ranked taxa, 63 of those species 
occurring in North America and 47 species in South America, with one taxon 
[Cryptantha maritima (Greene) Greene var. pilosa I.M.Johnst.] found on both 
continents (see Simpson et al. (2017b); Amsinckiinae Working Group (2024)).

Serpentine soils, specifically in northern California, are formed from ultra-
mafic (meta-igneous) rocks that developed millions of years ago deep in the 
ocean floor. The soils are extremely high in heavy metals (i.e. nickel, iron and 
magnesium) and low in calcium and potassium. Serpentine soils are inhospi-
table to plants that have not evolved to tolerate the harsh conditions. Plants 
growing on serpentine outcrops tend to be slow-growing and isolated geo-
graphically and reproductively, thus evolving into new species (Kauffmann et 
al. 2022). Sawyer (2006) documented 200 neoendemic serpentine plants in 
north-western California. Serpentine-adapted species have a high rate of ende-
mism (Harrison et al. 2004).

Seven species of Cryptantha have previously been identified as occurring 
on a serpentine substrate (Safford and Miller 2020; Table 1): Cryptantha dissi-
ta I.M.Johnst., C. excavata Brandegee, C. flaccida (Douglas ex Lehm.) Greene, 
C. hispidula Greene ex Brand, C. intermedia (A.Gray) Greene var. intermedia, 
C. mariposae I.M.Johnst. and C. milobakeri I.M.Johnst. Three of these species 
are listed in the Inventory of Rare and Endangered Plants of California as 1B.1, 
1B.2 or 1B.3 (CNPS Inventory 2024; see Table 1). Of these seven species, we 
believe that C. intermedia var. intermedia is likely not serpenticolous and is, 
in fact, listed by the authors as WI/IN=Weak Indicator/Indifferent. However, 
we add the taxon C. clevelandii Greene var. clevelandii to the list, as some San 
Luis Obispo County populations of that taxon occur on serpentine (personal 
observation by the first author).

A distinct form of Cryptantha was discovered in the Klamath Mountains, 
near Mt. Eddy of the Shasta-Trinity National Forest of California (see Figs 1–4) 
and several voucher specimens were collected. Additional specimens of this 
form were identified from previously deposited herbarium collections and 
these all were compared with morphologically similar taxa (Figs 4–6). From 
these studies, we found this form to be unique in the genus, warranting its 
recognition as a new species, based on a taxonomic (morphologic) concept 
(Cronquist 1978, 1988).

Methods

We collected additional specimens of the presumed new species in the Mt. 
Eddy region of Shasta-Trinity National Forest. An earlier collection was desig-
nated to be the type (holotype and isotypes) of the new species. In addition, we 
identified Cryptantha specimens that fit this new taxon from herbarium vouch-
ers (listed as paratypes) from Cal Poly Humboldt (HSC), Pacific Union College 
Herbarium (PUA), California Botanic Garden (RSA), San Diego State Universi-
ty (SDSU) and University of California, Berkeley (UC); acronyms after Thiers 
(2024). These specimens were studied morphologically using a dissecting 
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microscope and a spreadsheet of morphological characters was made to gen-
erate a description of the new taxon. Fruits were examined from all specimens. 
Fruiting calyx length, nutlet number per fruit and nutlet size (length, depth and 
maximum width) were quantified. Mean nutlet length versus maximum width 
for all known specimens was graphed (Fig. 3) and evaluated in terms of quali-
tatively evaluating nutlet shape as ovate (with a length: width ratio = 1.5–2) ver-
sus lance-ovate (length: width ratio = 2–3), terminology after Simpson (2019). 
In order to illustrate their similarities and differences, fruiting calyces, nutlets 
and stems of the new species and of specimens of Cryptantha grandiflora Ryd-
berg [C. intermedia (A. Gray) Greene var. grandiflora (Rydberg) Cronquist], C. mi-
lobakeri and six additional serpenticolous Cryptantha taxa were imaged using 
a Macropod Pro 3D camera system (Macroscopic Solutions, East Hartford, CT, 
USA) or an Infinity 2 camera on an Olympus SZ61 boom-mounted dissecting 
microscope (Figs 4, 6, 7). Representative herbarium specimens were also im-
aged for comparative purposes (Fig. 5). From collection label data of C. whip-
pleae and from georeferenced specimen data available on the CCH2 (2024), we 
prepared distribution maps (Fig. 8A–C) for this new taxon and for Cryptantha 
species that occur on serpentine (minus C. clevelandii) and for the morpholog-
ically similar C. grandiflora. Maps (Fig. 8A, C) were prepared using the Berke-
ley Mapper tool (https://ucjeps.berkeley.edu/consortium/load_mapper_multi.
html) or (Fig. 8B) using R v.4.3.1, occurrence points plotted on a custom Google 
Map (Kahle and Wickham 2013).

Results

Based on our studies of specimens of this new taxon and of morphologically 
similar Cryptantha species, we describe here a new species.

Taxonomic treatment

Cryptantha whippleae D.A.York & M.G.Simpson, sp. nov.
urn:lsid:ipni.org:names:77350290-1

Note. Specimens cited indicate herbarium accession numbers, acronyms after 
Thiers (2024).

Type. United States • California, Siskiyou County, Shasta-Trinity National 
Forest, The Eddys, ridge between China Mtn. and Mount Eddy, a few metres E 
of the county line, ca. 210 m N-NW of Parks Creek Trailhead. Annual with white 
(appendages yellow) flowers, rare, growing in serpentine soils on a S-facing, 
exposed, gravelly slope, serpentine soil, gravelly, associated taxa: Danthonia 
unispicata, Eriogonum siskiyouense, Eriogonum umbellatum var. humistratum, 
Eriogonum umbellatum var. nelsoniorum, Eriophyllum lanatum, Festuca ida-
hoensis, Penstemon roezlii and Pinus jeffreyi. 41.34458, -122.53863, 2100 m 
(6888 feet) elevation. 18 June 2022, D. York 3365 with Julie Kierstead, Ellen 
Uhler, Michael Uhler and Jennifer Whipple (holotype: CAS1352444; isotype: 
HSC105848).

Diagnosis. Cryptantha whippleae is similar to C. grandiflora in having a rel-
atively wide corolla limb [3–6 mm wide in C. whippleae; 4–8 mm wide in C. 
grandiflora] and in the size, shape and sculpturing of nutlets, differing in having 

https://ucjeps.berkeley.edu/consortium/load_mapper_multi.html
https://ucjeps.berkeley.edu/consortium/load_mapper_multi.html
http://ipni.org/urn:lsid:ipni.org:names:77350290-1


4PhytoKeys 247: 155–172 (2024), DOI: 10.3897/phytokeys.247.132060

Michael G. Simpson & Dana A. York: Cryptantha whippleae, a new serpentine adapted species

a mostly shorter plant height [3–8(15) cm tall in C. whippleae versus 5–35 cm 
tall in C. grandiflora], in cymule branching [bifurcate or rarely solitary in C. whip-
pleae versus trifurcate in C. grandiflora] and in having more nutlets per fruit [2–3 
in C. whippleae versus (2) in C. grandiflora]. Cryptantha whippleae is similar to 
C. milobakeri in corolla limb width [3–6 mm wide in C. whippleae; 2–6 mm wide 
in C. milobakeri] and in the size, shape and sculpturing of nutlets, differing in 
having a shorter height [3–8(15) cm tall in C. whippleae versus 10–50 cm tall 
in C. milobakeri], in calyx vestiture [with two distinct trichome types in C. whip-
pleae versus a single trichome type in C. milobakeri] and in having more nutlets 
per fruit [2–3 in C. whippleae versus 1(2) in C. milobakeri].

Description. (Figs 1–6). Plants annual, 3–8(15) cm tall, grey-green. Root a 
single taproot, not reddish. Stems erect, vegetative primary stem usually termi-
nating in an inflorescence of bifurcate cymules (rarely of a solitary cymule), 0–2 
lateral branches arising from base and/or middle region of primary stem, these 
usually terminating in a solitary cymule, stem surface both strigose, with tri-
chomes antrorsely appressed, abruptly up-turned at base, ca. 0.5 mm long, and 
hispid, these trichomes spreading to inclined, ca. 1–1.5 mm long, ca. 0.05 mm 
wide proximally, mostly swollen at base, surfaces minutely scaberulous, all tri-
chomes white, sharply tapered. Leaves alternate, those at plant base 4–7 in 
number, densely clustered, horizontal to ascending in upper cauline leaves, of-
ten brownish at anthesis, 4–10 mm × 1.5–3 mm at widest point, oblanceolate 
to obovate, those along aerial primary stem 0–4 in number, regularly spaced, 
ascending to appressed, green-grey, 7–15 mm × 1.5–3 mm at widest point, 
sessile, oblanceolate, oblance-ovate or narrowly oblong, base cuneate, apex 
obtuse to rounded, typically subtending lateral branches and base of cymule 
units, those above base often showing apparent evidence of herbivory; adaxial 
surface with mid-rib sunken, margins hispid, trichomes white, 1–2 mm long, 
ascending to appressed, trichome bases bulbous and prominently pustulate, 
pustules of 2 concentric rows of white to transparent, radially oblong cells; 
abaxial surface with strongly ridged mid-rib, hispid especially along mid-rib, 
trichomes similar to those of adaxial surface, but less prominently pustulate. 
Inflorescence with bifurcate (paired) cymules arising from the primary stem 
(cymules rarely solitary), a flower/fruit typically found at the junction of the 
cymules, with 1–2 additional solitary cymules branching from lower primary 
stem, cymules 20–65 mm long including basal axis, lowest flowers not touch-
ing at maturity, inflorescence bracts leaf-like, typically present at and slightly 
above cymule bases. Flowers with pedicels ca. 0.5 mm, hirsute and hispid, tri-
chomes 0.5–1 mm, horizontal to ascending, subtending leaf-like flower bracts 
subtending only lowest 1–2 flowers, upper flowers lacking bracts. Calyx at an-
thesis 1.5–2 mm, in fruit 4–5.5 mm, ovoid, slightly constricted above middle, 
sepals distinct, lanceolate, erect, apices erect to recurved, abaxial mid-rib thick-
ened, surface along sepal sides with trichomes straight, soft hirsute, inclined 
to ascending, 0.5–1.5 mm long, the raised mid-rib and sepal apex hispid, with 
trichomes horizontal to inclined, 1–1.5 mm long, ca. 0.5 mm wide near base, 
bulbous-based and often pustulate, trichome surface scaberulous, adaxial se-
pal surface glabrous basally, with appressed short trichomes apically. Corolla 
showy, white with yellow fornices, rotate, tube as long as calyx, limb 3–6 mm 
wide. Androecium of five stamens, attached at the same level ca. 2/3 along 
corolla tube between and below fornices; anthers ca. 0.5 mm long, ellipsoid, 
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dithecal, introrsely dehiscent, dorsifixed; filaments filiform, ca. 0.1 mm long. 
Gynoecium four-lobed, lobes ca. 0.4 mm long, widely ellipsoid to oblong, style 
gynobasic, ca. 0.8 mm long. Nutlets 2–3 per fruit, 1.6–2.6 mm × 0.8–1.4 mm 
wide at widest point, length: width ratio 1.6–2.6, homomorphic, lance-ovate to 
ovate, margins rounded, base broadly rounded to truncate, apex short-acumi-
nate, extreme tip acute-rounded, abaxial surface transversely flattened, slightly 
curved longitudinally, spinal ridge absent, adaxial surface 2-planed convex, both 
surfaces smooth and shiny, brown to grey-brown, often dark brown mottled, at-
tachment scar ventral groove in lateral view relatively straight, in face view, edg-
es slightly raised, abutted apically, 2-forked at base, contiguous or delimiting 
small areole. Gynobase at maturity ca. 1/2 height of nutlets, style extending to 
ca. 3/4 height of mature nutlets. Abortive nutlets 1–2, tan to brown, lanceoloid 
to ellipsoid, position relative to inflorescence axis variable.

Distribution and habitat. Cryptantha whippleae is endemic to northern Califor-
nia, USA, ranging in elevation from ca. 800 to 2200 m. It occurs in open, rocky, ser-
pentine substrate habitats (Figs 1, 2E). All but one of the known specimens occur 
in Siskiyou County. The sole Lake County specimen (Nelson 5882) is possibly on 
serpentine, but substrate type was not recorded on the label (see Discussion).

Phenology. Based on herbarium specimen records, Cryptantha whipple-
ae flowers from late May to early August. Fruits typically mature within a few 
weeks after flowering.

Rarity and conservation status. Cryptantha whippleae is currently known 
from 15 collections in only 12 specific localities, all in northern California. Pend-
ing further surveys, we recommend that it be ranked as 1B (“rare, threatened 
or endangered in California and elsewhere”) using the California Native Plant 
Society Inventory Rankings (CNPS Inventory 2024).

Figure 1. Site of holotype of Cryptantha whippleae, a rocky, serpentine outcrop. Seen 
in this 18 June 2022 photograph, from left to right, are: Jennifer Whipple, Ellen Uhler, 
Michael Uhler and Dana York. Photo by Julie Kierstead.
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Figure 2. Field shots of Cryptantha whippleae at holotype locality A upper part of plant. Note terminal bifurcate cymules 
at apex of primary stem; lateral cymules are solitary B close-up of a single cymule. Note hispid vestiture along sepal 
mid-ribs C ascendingly orientated stem leaf, abaxial surface showing hispid vestiture along raised mid-rib D close-up of 
corolla, showing yellow fornices and relatively large limb (this one ca. 5 mm wide) E several plants in the field at the type 
locality. Note small stature of plants and surrounding rocky, gravelly serpentine substrate F free nutlets (from various 
fruits), characteristically smooth and shiny, ovate to lance-ovate, abaxially transversely flattened, apically acuminate.
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Etymology. The epithet is named after Jennifer J. Whipple, an avid collector 
in the Mount Eddy/Scott Valley region and a retired Yellowstone National Park 
botanist. The epithet whippleae can be pronounced whíp-pul-ee as a commem-
orative, using the female genitive ending -ae and following Anglicised Latin 
(Stearn 1993).

Suggested common name. We suggest Whipple’s Cryptantha as a common 
name.

Paratypes (arranged alphabetically by county, then by collector/collec-
tion number). United States, California • Lake County: along Forest Service 
Rd. 17N16, 3.1 mi. E of Bear Creek Ranger Station, Chaparral, 39.326214, 
-122.786329, 1220 m elevation, 24 June 1980, T. W. Nelson & Jane Nelson 5882 
(HSC202692!) • Siskiyou County: Dry hill near Yreka, 41.73234, -122.64111 [es-
timated from label locality data], 804 m elevation [estimated from label locality 
data], 27 May 1910, G. D. Butler 1416 (RSA0153874!, UC163852!) • Local land-
mark: Hayden Cabin. China Mt Quad, Mountain or Hillside Slopes, Slope Posi-
tion: Upper Third, Vertical Slope Shape: Convex, Horizontal Slope Shape: Con-
vex, Very Gravelly texture composed mainly of serpentine with a colluvial origin, 
41.285611, -122.694556, 1737 m elevation, 2 July 1978, Clifton & Ground 1758 
(PUA-CardNumber15387!) • Local landmark: Hayden Cabin. China Mt Quad, 
Mountain or Hillside Slopes, Slope Position: Upper Third, Vertical Slope Shape: 
Convex, Horizontal Slope Shape: Convex, Gravelly texture composed mainly of 
serpentine with a colluvial origin, 41.285611, -122.694556, 1737 m elevation, 2 
July 1978, Clifton & Ground 1799 (PUA-CardNumber15438!) • Near Rock Fence 
Lake. China Mt Quad, close to the town of Callahan, Slope Position: Middle 
Third, Vertical Slope Shape: Smooth, Horizontal Slope Shape: Smooth, Grav-
elly texture composed mainly of serpentine with a colluvial origin, 41.336528, 
-122.609111, 2100 m elevation, 1 August 1978, G. J. Muth 6998 (PUA-CardNum-

Figure 3. Graph of average length and width of nutlets of all known specimens of Crypt-
antha whippleae, showing variation in size. Straight line (slope = 2) shows the demarca-
tion between an ovate shape (length: width ratio 1.5–2) and a lance-ovate shape (length: 
width ratio 2–3). Note that nutlets of C. whippleae span between the two shape catego-
ries; terminology after Simpson (2019).
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Figure 4. Comparison of representative nutlets of A Cryptantha whippleae B Cryptantha grandiflora and C Cryptantha 
milobakeri. All are smooth and shiny, round-margined, apically acuminate, ranging from lance-ovate to ovate in shape, 
with a transversely flattened abaxial surface, a 2-planed adaxial surface, truncate to rounded base, rounded margins and 
contiguous ventral groove attachment scars, 2-forked at base delimiting a small to absent areole. Collector and acces-
sion numbers of specimens indicated.

ber14174!) • Local landmark: Cory Peak. China Mt Quad, Mountain or Hillside 
Slopes, Slope Position: Upper Third, Vertical Slope Shape: Smooth, Horizontal 
Slope Shape: Smooth, Very Gravelly texture composed mainly of serpentine with 
a colluvial origin, 41.333139, -122.603861, 2196 m elevation, 1 August 1978, G. 



9PhytoKeys 247: 155–172 (2024), DOI: 10.3897/phytokeys.247.132060

Michael G. Simpson & Dana A. York: Cryptantha whippleae, a new serpentine adapted species

J. Muth 6960 (PUA-CardNumber14173!) • The Eddy’s, ca. 30 metres northwest 
of Pacific Crest Trail, near Parks Creek Trailhead, along old, compacted road, 
Open, rocky alpine vegetation, tan, clay loam of rocky, gravelly, serpintine out-
crop, annual herb, 6 cm tall, corolla white with yellow centre (fornices), limb 

Figure 5. Herbarium specimen images of A, B Cryptantha whippleae C Cryptantha grandiflora and D Cryptantha milobak-
eri, all imaged at the same scale. Note relatively small stature of C. whippleae, which typically has bifurcate terminal 
cymules (A) as opposed to trifurcate terminal cymules in C. grandiflora (C); cymules of C. milobakeri (D) can be bifurcate 
or trifurcate. Collector and accession numbers of specimens indicated.
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4–5 mm broad, Not common. Ca. 40 individuals seen a few yards (metres) 
north on east side of road. Leaf material preserved in silica gel for genetic stud-
ies, 41.34464, -122.53864, 2099 m elevation, 28 June 2021, M. G. Simpson & Lee 
M. Simpson 4760 (SDSU23504!) • Scott Valley, Weston Gulch, barren serpentine 

Figure 6. Comparison of stem vestiture (left) and fruits (right) of A Cryptantha whippleae B Cryptantha grandiflora and 
C Cryptantha milobakeri. Stems of C. grandiflora and C. whippleae are similarly both strigose and spreading hispid. Stems 
of C. milobakeri are mostly strigose, sometimes also with spreading, fine-hirsute trichomes. Fruiting calyces of C. gran-
diflora and C. whippleae are marginally appressed hirsute and coarse hispid along the mid-rib. Those of C. milobakeri 
characteristically have one type of trichomes, consisting of appressed to ascending, soft, whitish, hirsute trichomes. 
Accession numbers of specimens indicated.
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ridge, 41.462668, -122.825083, 990 m elevation, 14 June 2015, J. J. Whipple 
7131 (SDSU22884!) • Scott Valley, below Denny Point on hillside, Open serpen-
tine north facing slope with scattered junipers, 41.4599, -122.828517, 990 m 
elevation, 31 May 2016, J. J. Whipple 7270 (SDSU23523!) • Slopes above Scott 
Valley below Denny Point, barren rabbitbrush steppe on serpentine, 41.462683, 
-122.825, 990 m elevation, 1 June 2019, J. J. Whipple 7639 (SDSU23524!) 
• China Hill by Yreka, serpentine barren, 41.743683, -122.614983, 900 m eleva-
tion, 3 June 2019, J. J. Whipple 7645 (SDSU23525!) • Klamath National Forest, 
slope of Schneider Hill off of Masterson Road, 1.6 miles (2600 m) from Gazelle 
Callahan Road, Open serpentine barren, 41.32675, -122.726233, 1095 m eleva-
tion, 15 June 2019, J. J. Whipple 7650 (SDSU23527!) • Shasta-Trinity National 
Forest, The Eddys, ridge between China Mtn. and Mount Eddy a few metres E 
of the county line, ca. 210 m N-NW of Parks Creek Trailhead, growing in serpen-
tine soils on a S-facing, exposed, gravelly slope, serpentine soil, gravelly, A rare 
annual with white (appendages yellow) flowers, 41.34458, -122.53863, 2100 
m elevation, 5 July 2016, D. York 3293 (SDSU22761!) • Shasta-Trinity National 
Forest, The Eddys, ridge between China Mtn. and Mount Eddy a few metres E 
of the county line, ca. 210 m N-NW of Parks Creek Trailhead. A rare annual with 
white (appendages yellow) flowers, growing in serpentine soils on a S-facing, 
exposed, gravelly slope. 41.34461, -122.53862, 2100 m elevation, 10 July 2017, 
D. York 3322 (CAS1352445!, HSC105849!).

Key to the eight serpenticolous Cryptantha species

Key to the eight serpenticolous Cryptantha species, including C. whippleae, 
plus the non-serpenticolous, but presumed close relative C. grandiflora. Key 
modified from the Jepson eFlora (Simpson et al. 2021), only pertinent couplets 
included. (See Figs 4, 7 for comparison of nutlet morphology.)

1	 Nutlet(s) all smooth.......................................................................................2
–	 Nutlets rough, variously papillate and tuberculate.......................................8
2	 Calyx trichomes both straight and hooked-tipped; nutlets 1....... C. flaccida
–	 Calyx trichomes straight to curved, not hook-tipped; nutlets 1–4..............3
3	 Calyx abaxially with ± single trichome type, generally long, soft, appressed 

to ascending, whitish sericeous, mid-vein trichomes slightly longer, but 
not hispid; nutlets 1(2)...............................................................C. milobakeri

–	 Calyx abaxially with 2 trichome types, marginally appressed hirsute, medi-
ally spreading, ascending or reflexed hispid; nutlets 1–4............................4

4	 Nutlets lance-ovate to ovate, abaxially transversely flattened....................5
–	 Nutlets lance-ovate to lanceolate, abaxially convex....................................6
5	 Plants 5–35 cm tall; terminal cymules trifurcate; nutlets 1(2)......................

.................................................................................................... C. grandiflora
–	 Plants 3–8 cm tall; terminal cymules difurcate to rarely solitary; nutlets 

2–3.............................................................................................. C. whippleae
6	 Stems unbranched or few-branched near base; leaves crowded proximal-

ly, subequal above; distal peduncle axis without bracts; nutlets (1)2–4......
........................................................................................................... C. dissita

–	 Stems branched throughout; leaves reduced distally, not congested proxi-
mally; distal peduncle axis typically with bracts; nutlets 1–2.....................7
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7	 Calyx in fruit appressed to axis; nutlet adaxially ± flattened, abaxially con-
vex, not round in cross-section basally; generally non-serpentine, sedi-
mentary based substrate (serpentine in San Luis Obispo County)...............
...........................................................................C. clevelandii var. clevelandii

–	 Calyx in fruit not appressed to axis; nutlet adaxially and abaxially ± round-
ed to convex, basally ± round in cross-section; obligate serpentine endem-
ic.................................................................................................... C. hispidula

8	 Nutlets 1(2–3), densely papillate and tuberculate; apex narrowly acute; at-
tachment scar areole deeply triangular in proximal half, cavity-like.............
........................................................................................................C. excavata

–	 Nutlets (2)3–4, densely papillate, sparsely tuberculate; apex long-acum-
inate; attachment scar areole relatively shallow, small at base, not cavi-
ty-like...........................................................................................C. mariposae

Discussion

Where substrate data were recorded, all known specimens of Cryptantha whip-
pleae are reported in open, rocky, serpentine, corresponding to a strict endemic 
(“SE”) in the classification of Safford and Miller (2020). All but one of the col-
lections of Cryptantha whippleae cited here are centred at or near Mt. Eddy in 
Siskiyou County, California, including the holotype/isotypes York 3365 (see Fig. 
8A, C). However, one collection was discovered that is disjunct in range: Nelson 
5882, of Lake County, California (see map, Fig. 8A). We confidently identified this 
specimen as Cryptantha whippleae, as it fits all the morphological parameters of 
the species. The label information of the Nelson 5882 specimen lists the sample 
as occurring on “chaparral,” with no reference to the substrate type, although 
it possibly came from serpentine since Nelson collected plants nearby on the 
same day citing serpentine on the labels (CCH2 2024). Cardace et al. (2013) 
(fig. 1, p. 48) map out several serpentine outcrops in Lake County, California.

Cryptantha whippleae now adds an eighth, definitive serpenticolous species 
in the genus (Table 1). Of these eight taxa, phylogenetic relationships are known 
to date for only two: Cryptantha flaccida and Cryptantha mariposae, these be-
longing to two distantly related clades (Simpson et al. 2017a; Mabry and Simp-
son 2018). Relationships of the remaining serpentine-adapted Cryptantha are 
uncertain, but there is no indication from taxonomic studies (Johnston 1925, 
1939) that any are each others’ closest relative, except for C. whippleae being a 
likely close relative to the serpenticolous C. milobakeri and of the non-serpen-
ticolous C. grandiflora (see below). Other than C. milobakeri and C. whippleae, 
our working hypothesis is that the serpenticolous Cryptantha taxa evolved ad-
aptations to that rock substrate type independently.

Cryptantha whippleae joins 21 additional species (23 minimum-ranked taxa) 
of North American members of Cryptantha with obligately smooth-nutlets (Am-
sinckiinae Working Group 2024). The taxa of Cryptantha with smooth nutlets are 
generally more difficult to distinguish from one another than those with “rough” 
(tuberculate and/or papillate) nutlets given the absence of diagnostic sculptur-
ing surface features. Of these, C. grandiflora, C. milobakeri and C. whippleae are 
most similar in nutlet morphology and all share a relatively wide corolla limb. 
These three species all have smooth and shiny, lance-ovate to ovate, short-acumi-
nate, abaxially transversely flattened (gently curving longitudinally) and adaxially 
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2-planed convex nutlets, a spinal ridge absent, the attachment scar a narrow 
ventral groove, closed or delimiting a small, basal areole, that of C. whippleae 
often slightly larger (Fig. 4). We believe that these species likely belong to the 
same phylogenetic clade, but they have yet to be sequenced. [It should be not-
ed that Cryptantha torreyana has nutlets similar to the above three (although 
relatively wider), but has a consistently small corolla limb width (1–2 mm); 

Figure 7. Comparison of nutlets of the eight Cryptantha species that occur on a serpentine substrate, in (left to right) 
dorsal, ventral and lateral views with herbarium accession numbers of samples listed. All nutlet images are shown to 
scale A C. clevelandii var. clevelandii B C. dissita C C. excavata D C. flaccida E C. hispidula F C. mariposae G C. milobakeri 
H C. whippleae. Accession numbers of specimens indicated.
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Figure 8. Distribution maps A map showing the overall distribution of C. whippleae, of presumed close relatives C. grandiflora 
(red stars) and C. milobakeri (orange diamonds) and of other serpentine Cryptantha species in California (CA) and Oregon 
(OR) (minus C. clevelandii var. c., which occurs further south); see legend for symbols. Note disjunct locality of C. whippleae 
in Lake County, California (Nelson 5882). California bioregions after Jepson Flora Project (eds.) (2024): CRH = Cascade 
Range Highlands; KR = Klamath Ranges; NCR = North Coast Ranges; SCR = South Coast Ranges; SNF = Sierra Nevada Foot-
hills; SNH = Sierra Nevada Highlands B distribution map of Cryptantha flaccida (black dots), another serpentine taxon, albeit 
a weak indicator, sensu Safford and Miller (2020). This species is plotted separately because of its relatively widespread 
distribution in California (CA) and scattered in Idaho (ID), Oregon (OR), Washington (WA) and western Nevada (NV) C close-
up of rectangle in “A”, showing known sites of herbarium vouchers of Cryptantha whippleae (yellow triangles) in the Mt. Eddy 
region of Siskiyou County, California, labelled by collector/collection number (type at York 3365). Herbarium voucher sites 
of Cryptantha milobakeri (orange diamonds) in the same region are also shown. All maps from Google 2024, INEGI Data.



15PhytoKeys 247: 155–172 (2024), DOI: 10.3897/phytokeys.247.132060

Michael G. Simpson & Dana A. York: Cryptantha whippleae, a new serpentine adapted species

Ta
bl

e 
1.

 C
om

pa
ris

on
 o

f m
or

ph
ol

og
ic

al
 fe

at
ur

es
 a

nd
 ra

nk
in

gs
 o

f k
no

w
n 

se
rp

en
tic

ol
ou

s 
sp

ec
ie

s 
of

 C
ry

pt
an

th
a,

 p
lu

s 
C.

 g
ra

nd
ifl

or
a,

 a
 p

re
su

m
ed

 c
lo

se
 re

la
tiv

e 
of

 C
. w

hi
pp

le
ae

. 
M

or
ph

ol
og

ic
al

 d
at

a 
ar

e 
fr

om
 S

im
ps

on
 a

nd
 K

el
le

y 
(2

02
0)

, S
im

ps
on

 e
t a

l. 
(2

02
1)

 a
nd

 p
er

so
na

l o
bs

er
va

tio
ns

. S
ub

st
ra

te
 ra

nk
in

gs
 in

 b
ol

d 
ar

e 
fr

om
 ra

nk
in

gs
 in

 S
af

fo
rd

 a
nd

 M
ill

er
 

(2
02

0)
: B

E/
SI

 =
 B

ro
ad

 E
nd

em
ic

/S
tro

ng
 In

di
ca

to
r; 

SE
 =

 S
tro

ng
 E

nd
em

ic
; S

I =
 S

tro
ng

 In
di

ca
to

r; 
W

I =
 W

ea
k 

In
di

ca
to

r. 
Ra

rit
y 

ra
nk

in
gs

 a
re

 fr
om

 th
e 

CN
PS

 In
ve

nt
or

y 
(2

02
4)

: 1
B.

1=
Ra

-
re

 o
r E

nd
an

ge
re

d,
 S

er
io

us
ly

 th
re

at
en

ed
 in

 C
al

ifo
rn

ia
; 1

B.
2 

Ra
re

 o
r E

nd
an

ge
re

d,
 M

od
er

at
el

y 
th

re
at

en
ed

 in
 C

al
ifo

rn
ia

; 1
B.

3=
Ra

re
 o

r E
nd

an
ge

re
d,

 N
ot

 v
er

y 
th

re
at

en
ed

 in
 C

al
ifo

rn
ia

. 
*=

 S
ug

ge
st

ed
 ra

nk
in

gs
 b

y 
th

e 
au

th
or

s 
of

 th
is

 p
ap

er
.

Ta
xo

n
Su

bs
tr

at
e,

 
Ra

nk
in

gs
Pl

an
t 

H
ei

gh
t

St
em

 V
es

tit
ur

e
In

flo
re

sc
en

ce
 

Br
ac

ts
Cy

m
ul

e 
N

um
be

r
Co

ro
lla

 
Li

m
b 

W
id

th
Fr

ui
tin

g 
Ca

ly
x 

Le
ng

th
Ca

ly
x 

Ve
st

itu
re

N
ut

le
t 

N
o.

/F
ru

it
N

ut
le

t S
cu

pl
tu

rin
g,

 
Sh

ap
e

N
ut

le
t L

en
gt

h
St

yl
e 

Ex
te

ns
io

n

C.
 c

le
ve

la
nd

ii 
va

r. 
cl

ev
el

an
di

i 
(in

 p
ar

t)

M
os

tly
 n

ot
 

se
rp

en
tin

e 
(e

xc
ep

t S
an

 
Lu

is
 O

bi
sp

o 
Co

), 
W

I*

10
–5

0 
cm

St
rig

os
e 

or
 

st
rig

os
e 

an
d 

sp
re

ad
in

g-
hi

sp
id

G
en

er
al

ly
 

ab
se

nt
1–

2
1–

5 
m

m
3–

4.
5 

m
m

Tw
o 

tr
ic

ho
m

e 
ty

pe
s:

 
m

ar
gi

na
lly

 a
pp

re
ss

ed
 

hi
rs

ut
e;

 m
ed

ia
lly

 h
is

pi
d

1–
4

Sm
oo

th
, l

an
ce

-o
va

te
, 

ab
ax

ia
lly

 c
on

ve
x,

 m
ar

gi
n 

ro
un

de
d

1.
5–

2 
m

m
2/

3–
9/

10
 

nu
tle

t l
en

gt
h

C.
 d

is
si

ta
Se

rp
en

tin
e,

 
BE

/S
I, 

1B
.2

8–
25

 c
m

Sp
re

ad
in

g-
hi

rs
ut

e 
on

ly
Ab

se
nt

 
(p

ed
un

cl
e 

na
ke

d 
be

lo
w

)

(2
)3

(4
)5

–8
 m

m
3.

5–
5.

5(
6)

 
m

m
Tw

o 
tr

ic
ho

m
e 

ty
pe

s:
 

m
ar

gi
na

lly
 a

pp
re

ss
ed

 
hi

rs
ut

e;
 m

ed
ia

lly
 h

is
pi

d

(1
)2

–4
Sm

oo
th

, l
an

ce
ol

at
e 

to
 

la
nc

e-
ov

at
e,

 a
ba

xi
al

ly
 

co
nv

ex
, m

ar
gi

n 
ro

un
de

d

1.
8–

2.
2 

m
m

≥ 
nu

tle
t l

en
gt

h

C.
 e

xc
av

at
a

Ra
re

ly
 

se
rp

en
tin

e,
 W

I, 
1B

.1

5–
30

 c
m

St
rig

os
e 

or
 

st
rig

os
e 

an
d 

hi
rs

ut
e 

to
 h

is
pi

d

Ab
se

nt
2–

3
3–

5(
6)

 m
m

2–
2.

5 
m

m
Tw

o 
tr

ic
ho

m
e 

ty
pe

s:
 

m
ar

gi
na

lly
 a

pp
re

ss
ed

 
hi

rs
ut

e,
 m

ed
ia

lly
 s

pa
rs

el
y 

hi
sp

id

1(
2,

3)
Tu

be
rc

ul
at

e 
+ 

pa
pi

lla
te

, 
la

nc
e-

ov
at

e,
 a

ba
xi

al
ly

 
co

nv
ex

, m
ar

gi
n 

ro
un

de
d;

 
ar

eo
le

 c
av

ity
-li

ke

2–
2.

4 
m

m
2/

3–
3/

4 
nu

tle
t 

le
ng

th

C.
 fl

ac
ci

da
Ra

re
ly

 
se

rp
en

tin
e,

 W
I

15
–5

0 
cm

St
rig

os
e 

on
ly

Ab
se

nt
1–

5
1–

5(
6)

 m
m

3–
4.

5(
5)

 m
m

 
Tw

o 
tr

ic
ho

m
e 

ty
pe

s:
 

m
ar

gi
na

lly
 a

pp
re

ss
ed

 
hi

rs
ut

e,
 m

ed
ia

lly
 

re
cu

rv
ed

 o
r h

oo
k-

tip
pe

d

1
Sm

oo
th

, l
an

ce
-o

va
te

, 
ab

ax
ia

lly
 c

on
ve

x 
(“

pl
um

p”
), 

m
ar

gi
n 

ro
un

de
d

1.
8–

2.
3 

m
m

1/
3–

1/
2 

nu
tle

t 
le

ng
th

C.
 g

ra
nd

ifl
or

a
N

ot
 

se
rp

en
tin

e;
 

ro
ck

y, 
cl

ay
, o

r 
vo

lc
an

ic
 s

oi
ls

5–
35

 c
m

St
rig

os
e 

an
d 

sp
re

ad
in

g-
hi

sp
id

Ra
re

ly
 p

re
se

nt
, 

if 
so

 1
 a

t c
ym

ul
e 

ba
se

3(
1,

2)
4–

8 
m

m
3.

5–
5.

5 
m

m
Tw

o 
tr

ic
ho

m
e 

ty
pe

s:
 

m
ar

gi
na

lly
 a

pp
re

ss
ed

 
hi

rs
ut

e;
 m

ed
ia

lly
 h

is
pi

d

1(
2)

Sm
oo

th
, l

an
ce

-o
va

te
 to

 
na

rr
ow

ly
 o

va
te

. a
ba

xi
al

ly
 

fla
tte

ne
d,

 m
ar

gi
n 

ro
un

de
d

1.
8–

2.
8 

m
m

up
 to

 3
/4

 n
ut

le
t 

le
ng

th

C.
 h

is
pi

du
la

Se
rp

en
tin

e,
 S

E
10

–5
0 

cm
St

rig
os

e 
an

d 
sp

re
ad

in
g-

hi
sp

id
Ab

se
nt

2–
3

3–
6 

m
m

(2
.5

)3
–4

Tw
o 

tr
ic

ho
m

e 
ty

pe
s:

 
m

ar
gi

na
lly

 a
pp

re
ss

ed
 

hi
rs

ut
e;

 m
ed

ia
lly

 h
is

pi
d

1(
2)

Sm
oo

th
, l

an
ce

ol
at

e 
to

 
la

nc
e-

ov
at

e,
 a

ba
xi

al
ly

 
co

nv
ex

, m
ar

gi
n 

ro
un

de
d

1.
7–

2.
2 

m
m

2/
3 

to
 3

/4
 

nu
tle

t l
en

gt
h

C.
 m

ar
ip

os
ae

Se
rp

en
tin

e,
 

SE
, 1

B.
3

8–
25

 c
m

St
rig

os
e 

an
d 

as
ce

nd
in

g 
to

 
sp

re
ad

in
g-

hi
sp

id

1–
fe

w
, n

ea
r 

ba
se

 o
f c

ym
ul

es
1(

2,
3)

(2
)3

–6
 m

m
4–

6(
7)

 m
m

Tw
o 

tr
ic

ho
m

e 
ty

pe
s:

 
m

ar
gi

na
lly

 a
pp

re
ss

ed
 

hi
rs

ut
e;

 m
ed

ia
lly

 h
is

pi
d

(2
)3

–4
Tu

be
rc

ul
at

e 
+ 

pa
pi

lla
te

, 
la

nc
e-

ov
at

e 
to

 o
va

te
, 

ab
ax

ia
lly

 c
on

ve
x,

 m
ar

gi
n 

ro
un

de
d

1.
9–

2.
2 

m
m

m
uc

h 
> 

nu
tle

t 
le

ng
th

C.
 m

ilo
ba

ke
ri

Se
rp

en
tin

e,
 S

I
10

–5
0 

cm
St

rig
os

e 
an

d 
sp

re
ad

in
g-

hi
rs

ut
e 

to
 h

is
pi

d

Ab
se

nt
 o

r 
oc

ca
si

on
al

ly
 

1 
ne

ar
 b

as
e 

of
 

cy
m

ul
es

2–
3

2–
6 

m
m

3–
5 

m
m

O
ne

 tr
ic

ho
m

e 
ty

pe
: l

on
g,

 
so

ft
-tu

ft
ed

, a
pp

re
ss

ed
 

to
 a

sc
en

di
ng

 s
er

ic
eo

us
, 

of
te

n 
w

hi
tis

h

1(
2)

Sm
oo

th
, l

an
ce

-o
va

te
 

to
 o

va
te

, a
ba

xi
al

ly
 

fla
tte

ne
d,

 m
ar

gi
n 

ro
un

de
d 

1.
5–

2(
–2

.5
) 

m
m

2/
3–

3/
4 

nu
tle

t 
le

ng
th

C.
 w

hi
pp

le
ae

Se
rp

en
tin

e,
 

SE
*, 

1B
*

3–
8(

15
) c

m
St

rig
os

e 
an

d 
sp

re
ad

in
g-

hi
sp

id
Pr

es
en

t a
t b

as
e 

of
 c

ym
ul

es
2(

1)
3–

6 
m

m
4–

5.
5 

m
m

Tw
o 

tr
ic

ho
m

e 
ty

pe
s:

 
m

ar
gi

na
lly

 a
pp

re
ss

ed
 

hi
rs

ut
e;

 m
ed

ia
lly

 h
is

pi
d

2–
3

Sm
oo

th
, l

an
ce

-o
va

te
 

to
 o

va
te

, a
ba

xi
al

ly
 

fla
tte

ne
d,

 m
ar

gi
n 

ro
un

de
d

1.
6–

2.
6 

m
m

3/
4 

nu
tle

t 
le

ng
th



16PhytoKeys 247: 155–172 (2024), DOI: 10.3897/phytokeys.247.132060

Michael G. Simpson & Dana A. York: Cryptantha whippleae, a new serpentine adapted species

its closest relative is the “rough” nutlet species C. ambigua (Simpson et al. 
2017a; Mabry and Simpson 2018)] Cryptantha whippleae shows some varia-
tion in nutlet size and shape. Nutlets range from 1.6 to 2.6 mm long and 0.7 
to 1.4 mm wide (at widest point). The shape ranges from lance-ovate to ovate, 
generally being near the boundary between these two (arbitrary) morphological 
terms (Fig. 3). As summarised in the Diagnosis, Cryptantha whippleae differs 
from C. milobakeri in plant height, stem and calyx vestiture and nutlet number. 
It differs from C. grandiflora in plant height, inflorescence cymule number and 
nutlet number (see Figs 4–6 and Table 1 for comparisons).

We note anecdotally the observation of apparent herbivory of the basal leaves 
of some Cryptantha whippleae specimens. Herbivory of Cryptantha species has 
been documented in South America (Villagrán et al. 2003; Echeverría et al. 2020), 
but requires further documentation in the North American continent.

In conclusion, we list Cryptantha whippleae as a serpentine endemic (Table 1), 
given that all are cited on collection labels to occur on that substrate, except for the 
Nelson 5882 specimen, which we think could be. It is possible, with the publication 
of this paper, that other specimens of Cryptantha whippleae will show up in herbar-
ia or from subsequent collections between the Shasta-Trinity region and the Lake 
County population. Surveys at and around the disjunct Nelson 5882 specimen of 
Lake County will be valuable in order to confirm the occurrence of C. whippleae on 
a serpentine substrate. We also hope to obtain data on the interrelationships of 
populations from future molecular phylogenetic studies. The discovery of this new 
species highlights the need for additional taxonomic work on the flora of California, 
both from field collections and study of existing herbarium specimens.
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