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ApstRact.  Six new species of Phacelia Jussieu are
described from Arizona and New Mexico, U.S.A., as
P, buell-vivariensis N. D. Atwood, P. clouderofiensis N.
D. Atwood, P. furnissii N. D. Atwood, P. higginsii N.
D. Atwood, P. hughesii N. D. Atwood, and P. pinkavae
N. D. Awtwood. The new species all belong to the
Crenulatae group within the genus. The new species
are compared to other members of the group based on
similarities and differences in stature, seed, pubes-
cence, and leal and flower morphology.

Key words:  Arizona. conservation status, Hydro-
phyllaceae, New Mexico. North America. Phacelia.

This paper describes six new species of Phacelia
Jussieu. The new taxa are part of voucher collections
made as parl of general floristic studies in Arizona,
New Mexico, and Utah, and continued fieldwork on
the genus in North America. They all belong to the
Crenulatae group of the genus, first treated by John
W. Voss in his 1937

characterized by being

monograph. This group is
resinous-glandular (mostly),
and having 1 to 4 seeds that are somewhat cymbiform,
pitted over most or all of the surface, and excavated on
the ventral surface on either side of a central,
longitudinal ridge. The most recent treatment of this
group was by Atwood (1975). Specimens of the new
taxa were compared lo collections and descriptions of
the 30 North American species in the Crenulatae
group, including new taxa described since 1975, and
the large collection of the genus at Brigham Young
University (BRY).

Specimens of Phacelia pinkavae N. D. Atwood, and
the name, have been in manuscripl form since the
early 1990s. | first collected the species in 1974 in
early flower and noted the distinctive dark, glandular,
mephitic  pubescence, bul did nol recognize the
uniqueness ol it until additional specimens were
1093 1994, The 1993

collections of the species by Jon Rebman helped to

made in and excellent
solidify the observation that the collections do indeed
represenl a new species. Three of the new taxa of
Phacelia are from the Arizona Strip north of the Grand

Canyon, where extensive fieldwork has been con-

ducted by me and others over the past decade or so.

Phacelia clouderoftensis N. D. Atwood and P. buell-
vivartensis N. 1. Atwood are more recent discoveries
from farther south in Arizona and New Mexico.

In an earlier publication, in which | described
Phacelia sivinskii N. D. Atwood, P. J. Knight & Lowry
(Atwood, 2005). I inadvertently failed 1o acknowledge
for whom the species was being named. It was named
in honor of Robert Sivinski, State Botanist for the
Forestry Division of the New Mexico Department of
Energy, Minerals, and Natural Resources Manage-
ment. Bob has made, and continues 1o make,
significant contributions to the knowledge of the flora
of New Mexico. Bob has graciously provided help on
several of my botanical trips to New Mexico. which 1

greatly appreciate.

KEY 10 RELATED SPECIES IN PracEri

llnl‘lll(ll'l{: (‘(II'(?“il lE)lN'h’

P. denticulata Osterhout

la. Stamens and  style
denticulate. ... ...
Ib. Stamens and style exserted 1 mm or more: corolla
lobes entire. crenulate or erose-denticulate . . .. ... 2
2a. Stamens and style exserted 1-1.7 mm: malure
seeds 3 3.6-3.9(4.3) X
(1.2)1.6-1.7 mm: robust annuals, stems lo 2 em
thick: cauline leaves rarely divided to the midrib:
plants from the Sacramento Mountains, Olero Co.,
New Mexico. ... ... P. clouderoftensis N. D). Atwood
2h. Stamens and style exserted 2 mm or more; mature
seeds 4 per capsule; stems to 1 em thick and not

per capsule, brown,

with the above combination of characters . . ... ... 3
3a. Cauline and basal leaves strongly dissected. sub-
bipinnatifid; corolla 3—4(5) mm long, white 1o
broadly tubular-campanulate;  lobes
broadly rounded. erose-fimbriate or erose-dentate;
(2)4 X 2.4-3.2 mm, uniformly brown
P. alha Rydberg

lavender,

seeds
3b. Leaves not sub-bipinnatifid and strongly dissected,
il dissected then not strongly so and restricted 1o
the basal or lower cauline leaves. . . .. ..
4a. Corolla campanulate, 5.8-6.5 mm long, blue or
violel; restricted to Lincoln and Clark counties
{(southern Nevada), Mohave Co.
(Arizona), and Washington Co. (Utah) (disjunel in
San Juan Co., Utah). . .. .. ... ... ... .. .... 5
4b.  Corolla tubular, tubular-campanulate. white (pale
lavender) or violet, mostly less than 6 mm long

northwestern

or if over 6 mm long then the corolla lavender 1o

bltdshic o e ammns sminae swme s sms s 3 s 10
5a. Corolla 5.8-6 mm long, blue with a lighter tube;

sepals elliptic 1o narrowly oblanceolate, 3-3.4(4.2)
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* 0.0-1.5 mm. i frui; seeds

excavated on each side of the ventral ridge. the ridge

not  enlarging
corrugated on one side and on the inside margins:
plants of Lincoln and  Clark counties (southem
Nevada)., northwestern Mohave Co. (Arizona), and
Washington Co. (Utah) (disjunet i San Juan Co.,
Litah): commmeesnsis v 35 o s
o2 Popetrosa No DL Atwood. FUJSmith & T2 AL Knigh
Corolla 6-0.5 mm. violel with darker maroon veins
on the tabe and lobes: sepals narrowly obovate
to spatulate, 2.5-2.8 % 0.5-0.8 mm wide, 10 5-
O mm long in fruit: seeds (Tattened ventrally and
essentially lacking excavations and corrugations:
plants known only from northwestern Mohave Co..
P. furmssii N, 1. Atwoaod

Corolla tubular-campanulate, lavender, 5-0.5 mm

AIEIZONA: srses e wison. dn b s
long and broad: mature seeds oblong-elliptic, 3.1-
1.5 % 1.7-2.2 mm. lacking corrugations on the
margins and ridee. transversely ridged dorsally. the
ventral ridge prominent and curved 1o one side;
restricted 1o deep sandy soils: widely distributed
Utah

P imtegrifolia Torrey ex 5. Watson

species from southeastern to Texas and

Mexico ... ... ..
Corolla tubular or tubular-campanulate, 6 mm long
or less, white, violet, lavender, or bluish and naot
with the above combination of characters: plants of
volcanie, limestone. or :‘{u.\ soils: more restricted in
distribution in Arizona and New Mexieo. ... ... .. i
Mature seeds dark brown: corolla light violet or
bluish, 3-5 % 2-3 mm: pubescence of stems and
leaves densely covered with light reddish. vellow-
ish. or black stipitate glands: plants restricted 1o
voleanic pumice on the voleanic cones north ol
Flagstall, Coconino Co.. Arizona, or Buell Park.

Apache Co., Arizona
Mature seeds hlack: corolla white or pale violet or
pale lavender, 41.2-0.5 mm long: plants mosily
more northern in distribution except P pinkarae
from castern \|u|l'hl- Co.. Arizona. and Catron.
Sandoval, and Santa Fe counties, New Mexico ... 0
Stems reddish, densely retrorsely puberulent and
elands: lacking
22-25 X 1

n|>|m|;; Lo nar-

with yellowish sessile and stipitate
setose 1o hirsute hairs: sepals
L1 mm: seeds 2.5-2.0 X | mm.
I()\\l\ i[“]('('lil”l‘.'. iill‘kllflg {'(”ll-”;ii“i()“.\ l'\l‘('l’l H l‘('\\

faint waves on the ventral ridge. the margins not

.......... 1 buell-vivariensts No DL Atwood
light to hlack,

puberalent. black to dark red sessile and stipitate

mvalule

Stems green with  retrorsely

elands. and longer setose 1o hirsute hairs: sepals 3

I X 0.7-1.5 mm: seeds 2.5-3.4 X 2-2.5 mm,
elliptic-oblong, corrugated on the involute margins
and one side of the vidge ... L. P.oserrata ] WL Voss

Plants densely covered with short and long black
multicellular capitale elands and short ||m|g|ii||t|—
ular hairs: fraiting sepals cac twice as long as the
capsule: plants of northeastern Avizona and north-

weslern New Mexico ... ... I Pl'l'ri{u."m" N. DL Atwood
Plants  lacking  black  stipitate  glands: sepals
“ I ¢ l

shorter 1o a little |U1I:_"t'l' than the n'.'l[n.-lll:‘: |:|:1||I_-a

ol western Colorado, northern Arvizona,  south-
central and southern Utah. and Clark Co.. Nevada. (10
Robust.  malodorous  plants (2)5.3-9.8 dm all,
densely  glandular with stipitae - glands: leaves
relatively broad. the lower the Targest. 1o 10(13) %
e the cauline 21> Tonger than broad 00000 I

101

111

124

12

a Plants strongh

». Plants less robuslt. :-'\\l‘r‘ll_\ odorous, 1.5—1.3 dm
tall. not as slr'nrlg{_\' g!.‘m(h:hu'. ||4‘r|.-=|'|_\' r«‘ll‘nl‘w'i_\
pubescent o hirsutulous and hirsute: leaves more
narrow. lincar 1o linear-lanceolate or more broadly
oblong, 1-10 % 0.3-1.5 em. often revolute

glandular

illal]nllul'llll\. t|<'|l.\|‘l_\
throughout with sessile to stipitate glands: sepals
3=k X 1=1.8 mm: stems lealy but not densely so:
seeds elliptic, 2.5 % 15 mm: planis from south-
western Utah, northwestern Arizona, and south-
castern Nevada. ... .. P. palmeri Torrey ex 5. Watson
n Plants less glandular and mephitic. more hirsute:
stems densely leafy on the main stem: sepals
shorter  and 2.2-3.2 % 0.5-0.6 mm:
seeds ovale, 2.1-2.5 % L 1=1.2 mm: plants below

the Mohave Co.. Arizona
E. !H‘_'.,’_L:'E'H‘\'r'r‘ N. 1L Atwood

narrower,

Shivwits Plateau i

L Herbage densely covered with sessile 1o 3-celled

stipitate glands and short 1o longer simple hairs:
tl'il\l'.‘

2

stamens  and  stvle exserted  5-0 mm:

lanceolate 1o oblong, often broadly so. 1o cm

\\'i(l:': |.‘r|{l||l.- 1||' Hilll(l()\;l'. (:ilmlu. :l!l[l SOCOrTo

counties, New Mexico .. o
P.ostvinskii No D2 Atwood, 1. )0 Knight & Lown

) Ht'l'|l.‘|;u' hirsute 1o sululous. ;:|;l|1|].\ sessile or

short=stipitate but lacking 3-celled stipitate alands:

stamens and r-l§](‘ exserled less than 5 mm: leaves

more lIEIl'I'lI\\I_\ lanceolate to u|||nn;_'\. less than

1.5 cm wide: ;-Imn.« of Colorado or Utah. . . . ... .. 13
a. Flowers to 1.5 mm long with dark veins on the tube

and lobes: seeds 1.9-2 X 11-1.3 mm. short-

elliptic to oval: leaves various but not strongly

revolule  and  mostly - Tess than 3 em X

2213 mm: evmes in frait elongating 1o 10 ¢m

LB e, o) G o) s @ P haghesii No DL Atwood
v Flowers 56 mm Jong lacking dark veins: seeds

1-1.2

strongly

(2)2.5-2.8 X

lanceolate.

mm. elliptic: Teaves  Tinear-
1.5-7(10y X
0.08(1.3) em: cymes in froit clongating 1o 5 ¢m

.................. .

revolule,

long constancelr N2 DL Atwood

Phacelia buell-vivariensis N. D, Atwood. sp. nov.
TYPE: U.S.AL Arizona: Apache Co.. Buell Park
on N of 35°53.79'N,
109 5.06"W.  Navajo Reservation, D
Aug. 20010, No DL Ancood & AL Clifford 30555
(holotype. BRY: isotypes. ASCCASLL BRY. CAS,
Gl MO.NY., OSC. RM. US). Figure 1.

side Peridot - Ridge.

[ndian

Phaceliae serratae | W, Voss pubescentia caulina |a.'1”il|:l

vel

atrorubrescenti stipitato-glandulari similis. sed caulibus

rubris retrorse pubescentibus trichomatibus flavescentibus

sl
alic
I.1
ol

i

wil

tato-glandularibus  (non setosis vel  hirsutis) sepalis
jantum brevioribus et angustioribus, 2.2-2.5 % |
mm (non 183 %X 0.8-2 mm) et semintbus minoribus
minus corrugalis. 2.5-2.6 X 1 mm (non 3-3.2 X |-

mim).

Annual, 2.9-1 dm tall: stems reddish, solitary or

h 1 to 4 smaller stems from the base. densely

retrosely white puberulent and glandular, the glands

light reddish 1o vellow. sessile 1o short-stipitate. the

sta

lks flat, 1- 10 3-celled. Leaves petiolate. petiole 1
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Figure 1. Phacelia buell-vivariensis N. D, Atwood. —A. Plant. —B. Ventral surface of seed, —C. Dorsal surface of seed.
—D. Rosette. —L. Flower. —I°. Stem pubescence. Drawn from the type collection, N. D. Atwood & A. Clifford 30555 (BRY).

3 mm. the basal ones to I em: blades linear to oblong-  pound, dorsal surface scabrous-hispid and stipitate-
lanceolate, pinnatilobate or irregularly lobed, 1-  glandular, ventral surface also densely stipitate-
8 X 0.2-1.5 em, the margins sometimes involute,  glandular. Inflorescence terminal on the short lateral

reduced upward, some basal leaves pinnately com-  branches and main stem. puberulent and with coarser,
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more densely vellowish stipitate glands than the stem:
cymes 1= 1o I5-flowered, 1.1-3 cm; sepals in flower
2.2-2.5 X 354 X

1.3-2 mm. densely short stipitate-glandular: corolla

elliptic I—1.1 mm, o fruil
tubular to tbular-campanulate, 1 mm, violet or blue,
pubescent on the lobes: stamens and style exserted
21 mm, anthers bronze, filaments violel. Capsules
oblong, 2.8-3.5 X 2 mm. shorler to = equal to the
sepals, finely stipitate-glandular and puberulent: ma-
ture  seeds 2.5-2.6 X 1 mm. oblong 1o narrowly
lanceolate, brown. excavated on both sides ol the
ventral ridge. one side of the ventral ridge very Lightly
corrugated, the margins entire. dorsal surface finely

pitted.

Etymology.  Phacelia buell-vivariensis s named

for Buell Park, the type locality.
The related 1o

Phacelia serrata hut differs in having red stems with

Relationships. new  species  is
relrorse pll}:l‘l'llh'lll hairs and short }vH(mi»«h .\Ii||il:|lt'
elandular hairs but without selose to hirsate hairs: 1.
buell-virariensts vesembles . serrata in having light 10
reddish black stipitate glandular pubescence on the
stems. Phacelia buell-vivariensis also has somewhal
different sepals (2.2-2.5 X 1=1.1 mm vs. 1.6-3 X
0.8-2 mm) and smaller, nearly noncorrugated seeds
(2.5-2.6 X 1 mmvs. 3-3.2 X =13 mm). One side
of the ridge is somewhal wavy with no distinel

corrugations on the maregins and ridee as in P. serraia.
o te) o

Distribution and habitar. 1t is known only from
the tvpe locality in Buell Park. Apache Co.. Arizona,
on voleanic pumice in a  Juniperus  monosperma
(Engelmann) Sargent. Pinus ponderosa Douglas ex C.
Lawson & G. Lawson. Bouwteloua gracilis (Kunth)
Lagasca ex Griffiths, and Artemisia  campestris 1.,

communily al 7191 (1. elevation.

The  Nature

global and state varity ranking for this species should

Conservation  stalus. Conservancy

be GIST, based on the single known occurrence.,

2. Phaeelia clouderoftensis No Do Atwood, sp. nov.
TYPE: US. A, New Mexico: Otero Co., Sacra-
mento Mins.. rd. cut 3.5 mi. W ool Clouderolt on
Hwy., 82 W ol Jer. 82/130, 32 57.59'N,
105 46.A7"W, 22 July 2003, N. 1. Aneood &
B. Furniss 2968() (|1::|::t_\'|u'_ BRY: 1solvpes., \sL.
BRY, CAS, GH, MO, NMC, NY, RM, SJNM,
UNM). Figure 2.

similis,  sed

Osterhout  habitu

caulibus robustioribus elatioribus, evmis virgatis sub fruc-

Phaceliae  denticulatae
tescentia longioribus, staminibus ¢t sivlis exsertis, sepalis
5=2.5 mum latis (non 0.8-0.9 mm

latioribus,

longioribus et latioribus, 1.

latis) el seminibus majoribus e uniformiter

[acunosis, erista ventrali magis cormugatis differt.

Plants to 1.7 dm tall: stems densely covered with
short retrorse appressed 1o spreading simple hirsute
hairs, short 1o long. dark red 1o black, 1- 10 several-
celled capitate-glandular hairs. Cauline leaves broad-
Iy lanceolate, 3.8-10 X LA—1.0(5.5) em, irregularly
crenate-dentate or lobed, densely pubescent with dark
slipitate Lo sessile glands and hirsute hairs especially
on the veins and leal margins, the lower and basal
leaves deeply lobed 1o pinnatifid. Inflorescence in
terminal - cymes on the main stem and  lateral
branches, densely glandular and hirsute, cymes 2 or
3 on lateral hranches, more crowded and dense on the
upper main stem, cymes elongating to 8.5-15 em in
fruit: corolla tubular, ca. 4—1.5 mm. lobes crenate to
erose-denticulate, T mm: stamens and style exserted
1-1.7 mm, stvle bifid 3/1 its length, hispidulous from
the base 1o above the forks: calyx divided to within
I mm ol the base. lobes densely  glandular and
hirsute, unequal. linear to oblanceolate. 2.5-3.5 mm
in flower. to 5 mm in fruit, 1.5-2.5 mm wide in fruit,

longer than the capsule, the midnerve keeled. Capsule

oblong.,  4.5-5 mm. densely  short-glandular — and
setulose:  seeds 3, dark brown, 3.0-3.9(1.3) X

(1.2)1.6-1.7 mm, shallowly excavated from the up-

turned  margins.  uniformly - pitted. ridge  usually

corrugaled on one side.

Etymotogy.  Phacelia clouderofiensis is named for

the town of Clouderolt in the Sacramento Mountains.,

Relationstups.  Phacelia clowderofiensis s mosl
closely related to P. denticulata in general habit.
seed characters, and the somewhat virgate thinner (1o
I em thick), usually weaker stems. However, P
clouderofiensts is much more rohust with stronger
stems to 2 em thick. longer fruiting evmes (o 15 emiin
fruit (vs. to 10 cm), the ventral ridge of the seeds more
corrugated. and broader fruiting sepals (1.5-2.5 mm
wide vs. 0.8-0.9 mm wide). The new species has
exserted  stamens  and stvle versus the ineluded
stamens and siyvle of P denticulata. The new species
also has some relationship 1o P alba in having
exserted  stamens and r-'-l_\l(' and  erose lo erose-
denticulate corolla lobes versus denticulate corolla
lobes. but differs in having larger seeds (3.0-1.3 X
[.2=1.7 mm vs. 4 X 1.7 mm) and more virgate and
thicker stems to 2 em thick (vs. stems = 1 em thick).
[t dilfers from both of these species in the very broad.
irregularly  crenate o dentate, broadly  lanceolate
simple cauline leaves versus smaller, more delicate.
pinmately to bipinnately divided mid to upper cauline

I('il\t'r‘.

Distribution. habitat. and phenologyv.  The fivst and
only collection known of Phacelia clouderofiensis. with

the exception of the type material, was made by Helen
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Phacelia clouderofiensis N. D, Atwood. —A. Planl. —B. Fruit. —C. Flower. —D. Dorsal surface ol seed. —I.

Ventral surface of seed. Drawn from the type collection, N. D. Atwood & B. Furniss 29680 (BRY).

Bobisud in the 1960s. The Bobisud collection was

part ol material borrowed from herbaria in the

southwestern Uniled Stales 1o gain a beller un-

derstanding of P. integrifolia and related taxa. The

specimen  had been identified as . integrifolia,
a name that has been loosely used incorrectly for
numerous collections. The new species is presently

known only from 3 to 3.5 miles west of Clouderofl,
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New Mexico. along U.S, Hwy. 81. Flowering Julv-late
Hl‘lll('!nhl'r. ar I]I‘U]lill}ll\ oven i”t” ()('[UI"'[‘.
The

olobal and state rarity ranking for this species should

Conservation  stalits. Nature  Conservancy
he GISI1L based on the two small populations of only

a lew individual plants.

Paratvpes.  US A New Mexico: Otero Co., 3 mic Wool
Clouderoft on US. 820 31 July 1967, Helen Bubisud 132
(BRY [xerograph], UNM): 3.8 mi. W ool Clouderoft on Hwy.
82, T155, R13E, S1, 7 Sep. 2002, NV. D. Atwood 29003 (BRY .
K, NMC, RSA, UNM).

3. Phacelia furnissii N. ). Atwood. sp. nov, TYPE:
U.S.A. Mohave Co.,
Grand  Canyon—Parashant National  Monument,
Andrus Canvon al rd. crossing. T32N, RIOW, S0
& 7. 27 May 2003. N, D. Ancood & L. €. Higgins
20409 (holotype, BRY: isotypes. ARIZ. ASLU.
BRY |5]. k. MO, NY. OSC. RM, TEX, UNLV.
UNM. US). Figure 3.

Arizona: Arizona  Strip,

Phaeeliae petrosae N, DL Atwood, . L. Ssmith & T, AL
Knight affinis, sed caulibus saepe magis virgatis, robustior-
ibus et elatioribus, floribus majoribus pallide violaceis, in
tubo et lobis venis atropurpureis, capsulis minoribus el

semintbus et folus differt.

Tall robust annual or possible  winter annual,
producing basal leal rosettes in the late summer or
fall after the first rains: stems h(l“lil]'_\ or few branches
from the base, more often with numerous  lateral
branches 1o 2.8 dm. lealy flowering branches 1o jusi
below the terminal part of the main stem inflores-
cence, 3.2-8 dm tall, densely glandular with short to

hlack

stipitate glands. Basal rosette of leaves deeply sinuate

long  L-celled or multicellular  reddish 1o
to pinnatifid. oblong. persisting into the [ruiting stage.
denselyv covered with stipitate-glandular hairs as on
the stem, ventral surface also with pllsllll;lh' selose o
hispid pubescence. less so on the dorsal surface,
-11 X

cauline leaves to ca.

1.5-2.5 em.  petiolate,  petiole 1o 4 cm:
the middle of the stem and
mostly lacking in the inflorescence.  crenate 1o
irregularly lobed mostly less than 1/2 the way 1o
midrib. broadly lanceolate, densely stipitate-glandu-
lar. Inflorescence densely Mowered, of lateral and
terminal cymes, cymes terminating lateral branches
solitary or in pairs. the terminal cvme group of the
main stem 8=20 ¢m long, cach cyme mosily single and
alternate, not |l£li!‘l‘l|. individual cymes =4 emoin
flower, elongating to 8 em in fruit. densely stipitate-
campanulate.  6-0.5 mm.  pale

glandular;  flowers

violet with darker maroon veins on the tube and
lobes, pedicellate. pedicel 0.5 mm in (lower, lobes ca.
2 mm broad and often puberulent and  glandular-

stipitate: calyx lobes narrowly obovate o spatulate.

2.5-2.8 % 0.5-0.8 mm. with black stipitate-glandu-
lar and hirsute hairs in flower, 5-6 mm in fruit. the
midrib raised: fruiting pedicels ca. | mm: stamens
and style exserted 4-5.5 mm, style forked 10 cac the
middle and pubescent to the forks, filaments violet,
anthers bronze. Capsules 3.1-3.5 X 2.5 mm. oblong.
elandular dotted and appressed setulose: seeds brown,
oblong, (Tattish ventrally on each side of the prominent
ridge and essentially lacking the typical excavations
on cither side of the ridge. coarsely pitted on each
side of the ridge, pitting on the ridge smaller, dorsal
surface slightly rounded, pitted, faintly cross-corru-
caled, 3-3.4 X 1.2-1.4 mm.

Phacelia furnissii is named for Blaine
Yo

provided valuable assistance on numerous leld trips.

Etyvmology.

Furniss  of  Brigham e University, who  has

including collection of several of the paratvpes.

Relationships.  Phacelia furnissic s allied 1o P
petrosa but differs from thal H|n‘riv.~ in the often
more virgate. robust, and taller stems (3.2-8 din vs,
[-3.6 dm), larger pale violet flowers with dark maroon
veins on lube and lobes (vs. blue corolla with a lighter
tube and base). smaller capsules (3.4-3.5 X 2.5 mm
vs. =13 X 3-3.3 mm) and different seed (oblong
flattish, corrugated and pitted ventrally from the edge
to the ridge on each side, the ridge low and essentially
lacking the tvpical excavations on either side, dorsal
surface slightly  rounded.  faintly  cross-corrugated,
3-34 % 1.2-1.4 mm vs. seeds deeply excavated
with longer and narrower pitting. corrugations only on
side of the ridge  and  margins,

one prominent

3.3-3.8 X 1.5-3.1 mm), and leaf morphology.

Distribution, habitai. and phenology. At the type
locality in Andrus Canvon, Phacelia furnissii occupies
habitat in association with six  other spvt'i(‘r of
Gray, P.

ambigua M. K. Jones. P. glechomaefolia A. Gray. P,

Phacelia—P. petrosa, P. pedicellata AL

coerulea Greene. and P, J"{h’l'.‘f.‘l‘!l_"ﬁ)“” ll'ut'l't‘_\' ex S.
Watson. Each species is easily distinguished from
cach other with no apparent hybrids. Of the species
present. it appears 1o be most closely related 1o 12,
petrosa. AL the other known sites. it is the primary
species in the habitat where it has been collected
Hack, Whitmore, and

northwestern Mohave County. Arizona. It flowers in

(i.e.. Parashant canyons of
\]]i‘i' n'l”ll \.Iil_\. n'l“l] ill]}lill‘l'lll]‘\ Iln'l)"\ da I{lllgl'l- Il"ri”ll |hl>l'
development of mature seeds, into September or
early October. It is easily distinguished. especially
in flower. by its large. 56 mm long. pale lavender
flowers with the dark maroon veins on the tube and
limbs, The terminal group of cvimes are 8-20 cm long.

It oceurs in limestone gravels and  boulders of

wash boltoms and steep limestone talus of desert
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Figure 3. Phacelia furnissii N. D. Atwood. —A. Plant. —B. Fruit. —C. Flower. —D. Ventral surface of seed. —FE. Dorsal
surface of seed. —F. Stem pubescence. Drawn [rom the type collection, N. 0. Aneood & L. C. Higgins 29469 (BRY).

shrub communities with Fraxinus anomala Torvey ex  trilobata Nuttall, Fallugia paradoxa (D. Don) End-
S. Watson, F. cuspidata Torrey var. macropetala  licher ex Torrey. Atriplex canescens (Pursh) Nuttall,
(Eastwood) Rehder. Berberis fremontii Torrey. Ptelea  Gutierrezia microcephala (DC.) A, Gray, scattered

irifoliata L., Bernardia incana C. V. Morton, Rhus  Juniperus monosperma, Pinus edulis Engelmann in
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Wislizenus. and Stipa speciosa Trinius & Ruprecht al
36811600 1. (1TO0=1400 m) elevation.

The  Nature

alobal and state rarity ranking for this species should

Conservation  stalus. Conservancey

he G152, based on the limited distribution.

Paratypes.  US AL Arizona: Mohave Co.. Arizona Strip.
Grand  Canvon—Parashant National Monument (GCPNM),
T33N, RI2W.SI7 W of Andrus Canvon, 19 Apr. 2000, N, /).
Atwood. L. C. Higgins & B. Furniss 25002 (BRY): GCPNM,
T33N, R12W, 526, 19 Apr. 2000, N. D. Anwood, L. C.
Higgins & B. Furniss 25078 (BRY): GCPNM, 4 mi. down
Andrus Canvon, T33N, RIZW. 826, 19 Apr. 2000, N, /.
Atwood, L. C. Higgins & B. Furniss 25087 (BRY): GCPNM.
Trail Canvon al rd. T32N, RI0OW, S6 & 7 at wd. crossing, 19
Apr. 2000, N DL Aneood., L. Co Higgins & B Furniss 25097
(BRY): GCPNM, Andrus Canyon, T33N, R12W, 526, 19 Apr.
2000, N. Do Amwood., L. C. Higging & B, Furniss 25081
(BRY): GCPNM. Andrus Canyon above rd. erossing. 11 Oct.
2000, N, 1. Atwood 26249 (BRY): GCPNM. ca.
Parashant Canvon from Trail Canvon summit, 11T Oet. 2000,
N D Atwood 26279 (BRY): GCPNM. Andrus Canvon, T32N,
RIOW. STNWANW, 1T Apr. 2003, N D Atwood & 1. CL
Higgins 20158 (BRY [2]. CPH. DAV, FSU, GHL MU, NLLU,
RSA. SRP. UNLY): GCPNM. Andrus Canyon, T32N, R10W,
SIBNELA, 17 Apr. 2008, L. €. Higging & N. D, Atcood
21366 (BRY. Dixie State College, UNLV): GCPNM. Andrus
Canyon, 1= mi. above rd. crossing, T32N, RIETW, S0, 24, 25
& 30, 27 May 2003, N. D Atwood 29178 (ARIZ. ASU BN,
BRY. K. MO, NMU, NY. OSC, RM.TEX, UNNM, US): bottom
of Trail Canyon, T33N, RTOW, STINETAL 27 May 2003, A,
D. Atwood & L. C. Higgins 29495 (ARIZ, ASC, ASU, BM,
BRY [2]. K, NY. MO, OSC. RM, RSA, SISC, TAES, TEX,
UNM, US. WIS): GCPNM. Andrus Canyon, T32N, RT0OW,
SI17. 27 May 2003. L. C. Higgins & N. D. Atwood 24593
(BRY. Dixie State College): GECPNM. Whitmore Wash.
30 12.23'N, 113 18.25'W, 3 Sep. 2003, N, D, Atwood. B.
Furniss & 1. C. Higgins 20727 (BRY): GCPNM. in small side
draw in Parashant drainage, 36 12.23'N, 113 18.25"W, 18

7 mi. down

Sep. 2003, N. D. {nicood 20892 (BRY): GCPNM. bottom of

Trail Canvon, 36 16.72'N_ 113 20.00'W, 26 Apr. 2004, N,
. Anwood 30119 (ARIZ, ASC, ASU, BM, BRY |2|, CAS, K,
NY., RM. RSA, UNLV): GECPNM. Andrus Canvon, T32N.
RIOW. 27 Apr. 2004, N, I Auvond & L. (.
30136 (BRY 2], UNLV): GCPNM. Andrus  Canyon,
T32N. RIOW, 521, 27 Apr. 2004, L. C. Higgins & N. D,
lhwood 25325 (BRY. Dixie Stale College); GCPNM.
Parashant Canyon, T33N, R10W, S11, 28 Apr. 2004, L. C.
Higgins & N. Do Atwood 25365 (BRY): GEPNM. bottom
of Trail Canyon, T33N, RI0W, 82, 28 Apr. 2004, L. C.
Higains & N. D Atwood 25382 (BRY. Dixie State College.
UNLV) Kanab Plateau BLM lands. Hack
Canyon 4 mi. down canvon  from  pond. 36 35.90°N.
112°49.33'W, 11 .\]el_\ 2000, N 1L Anwcood 30185 (BRY
[4]. CAS, MO. OSC. RSA. TAES. UNLV. WIS): Kanab
Platean BEM administered Linds, 2 mis down Hack Canvon.
T37TN. RoW. S22. 11 _\|;|_\ 2004, N, D, Atwood 30191 (ARIZ.
ASU, BRY |2]. NMC, UNLV, UTC); Kanab Plalcau BLM
administered lands, Hack Canvon, T37N REW. 8200 11 May
2004, L. €. Higgins 25538 (ASC. BRY [2]. Dixie State
College, TEX).

Higeins

administered

4. Phacelia higginsii N, Do Atwood. <p.nov, TYPE:

L.SAD Avizona: Mohave  Co. Arizona Strip.

12,5 mi. SW from head ol Trail Canvon toward
Andrus Canvon, 36 TTAS'N, 113 19.10°'W, 3
Sep. 2003, N Do Awwood. B, Furniss & L. C.
Higgins 29729 (holotype. BRY: isotypes. ARIZ,
ASU. BM. BRY [3]. Dixie State College. K. MO,
NY, RM, TEX, US). Figure 4.

Phaceliae pr.‘frr;('r.f Torrey ex S, Watson habitu similis,
sed herba minus viscida et mephitica, hirsutiore, interdum
perenni (non semper hienni). densius foliata, sepalis hrevior-
ibus el angustioribus, 2.2-3.2 X 0.5-0.6 mm (non 4-5 X
1-1.8 mm). corollis mbulari-campanulatis violaceis (non vio-

lascentibus vel albis). et seminibus minoribus, 2.1-2.5 X

1.2 mm (non 2.5 % 1.5 mm) diffen.

Perennial or more commonly hiennial plants with 1 or
sometimes 2 virgale stems (3.5)5.3-9.8 dm tall. lealy
with few 1o numerous short lateral branches 1o 13 em
long. stem pubescence with a dense mix of spreading
short and |t||1g¢-r hirsute :-Ai||||1|v hairs. 5ill)|'l-v.-‘ii|l“.‘ll¢'
g|:11|<|.~‘ and some |m|gl‘1' flattened 2-celled stipilate-
elandular ones. Cauline leaves lanceolale 1o ovate.
Inn.ﬂt[_\ flat or somewhal revolute on some |I]:|n|-.
1.5-9 X 0.5-2 cm. hirsute and with short spreading
capitate glands on hoth surfaces, regularly 1o irregularly
crenate-dentate.  petiolate, petiole 0.5-2 em: basal
roselle prostrale, Lo 3 dm broad, |||>\1'|1l||[|1;: 1';1r'|} and
withering before [Mowering, leaves 9—13 % 1.5-3 ¢m.
irregularly crenate 1o dentate or pimnatifid, dorsal
surface densely hirsute, ventral surface with short and
longer hirsute pubescence especially on the midrib and
veins, petiolate. petiole 1o 4 em. Inllorescence o
compound eymes densely arranged along the stem on
the terminal part of each lateral branceh. evmes 1 1o 3,
-5 em long in flower, 1o 10 em in fruit, densely
pubescent with a mix of 1- 1o d-celled flattened
.~4|ipil.‘lll'-ghllu|||];||' hairs and a few |n|1;_r hirsute and
small simple hairs: (lowers wibular-campanulate, violet,
1.5-5 mm, some of the lobes often pubescent: stamens
and sivle exserted 3.5-5 mm: stvle bifid 273 its Tength,
pubescent to the forks: lilaments violet. anthers hronze:
calyy lobes narrowly oblanceolate-spatulate or elliptic.
shorter than the flowers. densely stipitate-glandular and
hirsute especially on the margins, vibs on the dorsal
22-32 X

1-1.7 mm in fruit.

surface of sepals  elevaled  or ribhed.
1.5-4.8 X

illll] II)II;;I‘I' ||HIII lill' l‘ili]hllil’. (‘.{Ill:\llli'."« l]\Ell. _)-)—

0.5-0.0 mm in flower,

2.9 ¥ 2225 mm,

spreading 1o ascending hirsute pubescence: seeds 1.

with short stalked  glands and

black. ovate. boat-shaped. excavated ventrally, 2.1-
2.5 X LI=1.2 mm, the margins and ridge corrugated,

the dorsal surface pitted and lightly cross-corrugated.

Etymology.  Phacelia higginsii is named in honor

of Larry C. Higgins, who has made o significant
contribution 1o the Arizona Strip flora and assisted in

collection of the lype collections,
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Figure 4. Phacelia higginsii N. D. Atwood. —A. Planl. —B. Ventral swiface of seed. —C. Dorsal surface of seed. —1D.

Fruit. —E. Flower. Drawn from the paratype collection, N. D. Atwood 29892 (BRY).

Relationships.  Phacelia higginsii is similar to P.
palmert in general habit but is less viseid and mephitic,
is somelimes perennial in habit (vs. always biennial in

P. palmeri), is more densely lealy on the main stem, has

shorter and narrower :<(-‘pu|~' (2.2-3.2 X 0.5-0.0 mm
vs. 4-5 X 1-1.8 mm), has tubular-campanulate cor-
ollas (vs. tubular corollas), and has smaller seeds (2.1-
2.5 X 1-1.2 mm vs. ca. 2.5 X 1.5 mm).
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Phacelia
higeinsii occupies habitat below the Uinkaret and
Whitmore,

Distribution.  habitat, and  phenology.

Shivwits Plateau in and  between  the

Parashant. and Andrus Canvon drainages west of

Mount Trumbull. in Mohave County. Arizona. Asso-
ciated plant species are more lypical of the Mohave
Desert, Phacelia higginsii also differs in phenology
from . palmeri. with the seeds germinating in the fall
or spring, depending onavailable  moisture, and
pl'ndllc'ill;l a biennial rosette or a rosetle from the
surviving root stock of the previous year, The rosette
remains green through the winter and summer, storing
food reserves through these seasons and producing
a flowering stem in late summer or fall. depending on
the availahility of moisture in any given year. Mature
seeds are produced in September—October. Phacelia
palmeri s a much earlier-flowering species, starting
as early as mid to late March and producing mature
seeds in late April=June. It occurs on red elay and
limestone outerops in canyon bottoms and open slopes
ol desert shrub communities with Yucea vespertina
(MeKelvey)y s L. Welsh, Ephedra 1., Mortonia
seabrefla A, Grav, Brickellia longifolia 5. Walson.
Acacta Miller, Kramieria parvifolia Bentham, Coleo-
gyne ramostssima Torrey, Sporobolus eryptandrus A
Gray., Eriogonum heermannii Durand & Hilgard var.
sulearum (S, Watson) Munz &
confertiflora DC.. Mentzelia pumila (Nuttall) Torrey
& AL Cray, Datura wrightin Regel, and Chrysothamnus
Nuttall at 3532-3793 1. (1072=1158 m) elevation in

Mohave County, Arizona, north of the Grand Canyon.

Reveal. Ambrosia

Conservation  status.  The  Nature

elobal and state rarity ranking for this species should

Conservancy

he GISI. based on the limited range and number of
tel

individuals present in the habitat.

.S AL Arizona: Mohave Co.. Arizona Strip,
Grand  Canyon—Parashant - National - Monument,  Andrus
Canyon above rd. crossing, T32.5N, RTTW. ST 11T Oct,
2000, N, D, Anwood 26240 (ARIZ. ASU. BRY): 7 mi. down
Parashant Canvon from summit of Trail Canvon, T33N, ROW,
S30, 0T Ocr 20000 N D Atwood 206279 (BRY, MO, NY.
RM): Whitmore Canyon, 30 12.23'N, 113718.25"W. 3 Sep.
2003, N. D. Awood. B. Furniss & L. €. Higgins 29727
(ARIZ. ASC. BM, BRY [3]. CAS. GHL K. MNAD MO, NY,
0SC. RM, RSA, SP. TEX, UC, UNM. Us): Parashant
drainage in small side canvon W oof il 30 12.23'N,
[13718.25'W, 18 Sep. 2004, N D Atwood 29892
(ASU, BRY [3]. Dixie State College, MO, NY. RM, UNM).
208093 (ARIZ. BM. BRY [3]. K. MO, POM. RM. RSA. TEX.
LIMN).

Puratypes.

5. Phacelia hughesii N. D, Atwood, sp. nov. TYPI:
US. A Arizona: Mohave Co.. Arvizona  Strip,
T3AN, RTIW. S8, I of Salt Spring S base of
Poverty Min., 20 Sep. 2001, N. D, Anvood & L. F.
Hughes 27811 (holotype. BRY: isotvpes. ARIZ,

ASU, BRY [2]. Dixie State College. MO, NY,

US). Figure 5.

Phacliae constancei N D, Atwood allinis sed pubescentia
dense hirsutulosa vel hirsuta, non glandulari. foliis lanceo-
latis vena centrali ventraliter elevata, floribus el sepalis et
capsulis mimoribus, et seminibus parvis ovalibus el magis

corrugatis differt.

Bienmial, 3.2 dm tall: stems 1 to several, reddish,
(reely branched. densely hirsutulous-hirsute, lacking
capitate-glandular - hairs. Leaves mostly — cauline.
0.6-23 em X 2.2-4.3 mm,

revolute but not Hll':lllg]}' so. midvein recessed ||nr~'e11|_\'

lanceolate, somewhal
and prominently raised ventrally, finely hirsutulous,
s|ltn't-|u'|iu|;l|tk Inflorescence of lateral and terminal
evimes,  cymes  clongating 1o 10 emin fruit:
sepals  oblanceolate-spatulate, 2.3 mm i (lower.
3.5-5.0 X 1.2-1.0 mm in fruit. 1-2 mm longer than
l}]l' ('(l[lﬁllll'. (ll'llﬁl'l_\ Illlr?‘\““]l““h; I‘l(}\\'l‘l'.‘ﬂ . I.’; tnn.
white with purple veins on the tabe and lohes, tube
3.5 mm, pubescent  externally. lobes cas T mme:
stamens and style exserted =5 mm. anthers violet,
h‘|_\|l‘ |)ll|ll'h‘('(‘|][ 1o above the middle. Mature seeds 4,
black. oval, 1.9-2 X 1.1-1.3 mm. short-elliptic to
oval. corrugated around the edge and on one side
of the ventral ridge, excavated on both sides of the

ridge, pitted.

Etymology.  Phacelia hughesit is named lor Lee E.
Hughes, ecologist for the Arizona Strip District of the

Bureau of Land Management.,

Relationships.  Phacelia fughesii is most closely
related to P, constancei but is distinguished from that
species by the dense hirsutulous to hirsute nongland-
ular pubescence: small lanceolate leaves with a raised
ventral midvein: smaller flowers, sepals, and capsules:

il!](i hlllil“. H\EI]. more l'l)l‘l'llgiitl'll N'l‘ll.‘*.

Distribution and habitar.  Phacelia  hughesii is
known only from limestone outerops of the Harvisburg
Formation on the Arizona Strip in Mohave County.
\ssociated with pinvon—juniper, mixed desert shrub
communities with Pinus edulis. Juniperus osteosperma
(Torrev)  Little. Chrysothamnus  nauseosus  (Pallas)
Britton var. mohavensis (Greene) H, M. Hall, Eriogo-
nim  elatum Douglas  ex Bentham.  Cordyvlanthus
parviflorns (Ferris) Wiggins, Tetradyvmia  canescens
DC.. Sporobolus cryptandrus. Artemisia bigelovii A
Gray. Abronia fragrans Nuttall ex Hooker, Lepidium
Nuttall. (Pursh)
Britton & Rushv. Oenothera caespitosa Nuttall var.
stellae S, 1. Welsh, Mentzelia .irm'gm (M. . Jones)
Raven) P. H.

Raven, Atriplex canescens, Yucca baceata Torvey, and

maorttanum (;F!fft’!'f't’:ftl .\'(”‘UI!H‘(H‘

Tidestrom. Camissonia exilis (P, 1.

Parthenium  ligulatum (M. E. Jones) Barneby al
1GOO=5938 1. (1423=1812 m) elevation.
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Figure 5.

Phacelia hughesii N. D. Atwood. —A. Plant. —B. Seed, dorsal (left) and ventral (right) views. —C. Fruit. —I).

Flower. —E. Rosette. Drawn from the type collection, N. D. Atwood & L. E. Hughes 27814 (BRY).

Conservation status.  The Nature Conservancy global
and state rarity ranking for this species should be G153,
based on the number of populations and distribution.

Paratypes.  U.S.A. Arizona: Mohave Co., Arizona Strip,
Unikaret rd. on Temple Trail. 8 mi. S of jet. with Navajo

Trail, 2 Sep. 1977, K. Thorne 195 (BRY): ca. 2 mi. from
Black Canyon on Clavhole rd.. T38N, RTW. 533, 4 Sep.
1977, K. Thorne 300 (BRY): Tuweep Valley ca. I mi. S of
Nixon Spring rd. on Tuweep Valley rd., T34N, RTW. 516, 6
Sep. 1977, K. Thorne 327 (BRY): Sandridge rd. 5 mi. S of
Antelope Springs. T4ON, ROW, 517, 7 Sep. 1977, K. Thorne
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336 (BRY); Hack Canvon ca. 35 mi. S of Pipe Springs,
T3TN, ROW, 526, 36"35.39'N, 112°49.23'W, 15 Ocl. 2002,
R.CoStvinske & B, Weber 5698 (BRY [2]): S of Colorado Cily
Uinkaret Plateau, 30 1921'N, 113 10.29"W T40N, R8W.
SA2S5E 1/, 20 Aug, 2003, N D, Aneood, B, Furniss & 1. C.
Higgins 20708 (BRY): S of Hat Knoll & N of Spencer Knoll
on BLM rd. 1008, 36 33.40'N, 113 5.05"W. 20 Aug. 2003,
V. Do Anweood 29721 (ARIZ. ASU. BM. BRY [2]. GH. K.
MNA, MO, OsC. BRM): on BIM rd. 1008 going W,
36731.54'N 113712.95"W, 20 Aug. 2003. N. D. Atwood, B.
Furniss & L. C. Higging 29723 (BRY, MO, TEX): Hurricane
Vallev, 30 27.81'N, 113 20018"W, T36N. RI0W, S35, 4
Sep. 2008, N D Atwood, B Furniss & L. Higgins 29739
(BRY): SE of Diamond Butte, 36 31.93'N, 113 21.03'W, 1
Sep. 2003, N, D. Atwood, B, Furniss & L. C. Higgins 29713
(ASC, BRY, CAS.NY, OSC, BSALSP.TEX, UNM, US): head
of  Hack  Canvon S of  Pipe 30°36.07'N,
113 50.78"W, 5 Sep. 2003, N, D, Atwood & 1. €. Higgins
20764 (BRY): Woof BEM vd. 5 on v, 1008 S of Hat knoll,
30 335T'N T3 481 W17 Sep. 2003, N, D, Atwood 29883
(BM. BRY [3]. CASC GHL KO MNA, MO NY, OSCLRM, RSAL
SPLOTEX. UC, US):; 2.5 mi. E ol BEM rd. 1008 [rom jet. of rd.
5. 30 31L0T'NS I3 I3.51"WL 21 Sep. 2003, N. 1. Atwood
29992 (BRY | 3], CAS, MNA, SP, UC, UNM): 3.4 mi. E of rd.
1008 from jetl. with rd. 5,367 TLO3'N, 137 13.01'W, 21 Sep.
2003, No DL Anwood 209693 (ASC, BRY [3], RSA) WNW ol
vl 10O near old Escalante Historie Trail. 36 38.28'N.
P13 123" W, 22 Sep. 2003, N. D, Anwood 30035 (BRY): N
of M. Trumbull 30°35.35'N, 113718.02'W, T37N, ROW,
82305 May 2000, N D Anwood 30181 (BRY): Honevmoon
Trail on BEM rd. TOOT, 36 3712'N, 113 13.97"W, 3 Sep.
20000, N DL Atwood & A Merkley 30067 (BRY): along BLM
rd. TO15 betw, Pipe Springs and M Trumbull, 3 Sep. 2001,
N DL Anwood & AL Merkidey 30670 (BRY . MO. NY): Uinkaret
Plateau N of Temple Tank S of Antelope Knoll, T38N, ROW,
S20. 3 Sep. 2000, LG Higgins 20012 (BRY [2]. Dixie State
College): Uinkaret Platean, TAON, ROW_ ST 3 Sep. 2004, 1.,
C. Higgins 26116 (BRY. Dixie State College): vd. 1015 1o
Temple Trail, 36 51.82°'N, 113 14.04°W, 21 Sep. 2004, V.
D, Anwood 30705 (BRY, MO, NY. OSU, RM, US): BIM rd.
TIT N of M Trumbull, 36°28.221'N, 113 2.80"W, 22 Sep.
20000, N D Anvood 30736 (ARIZ, ASU. BM, BRY. CAS. K.
MNA. MO, NY, OSC, RM, RSA, sP. TEX. US): Grand
Canvon—Parashant National Monument, S of Poverty Min.,
I3AN, RETW. S0, 15 Sep. 2004, L. C. Higgins 26139 (BRY
|2| Dixie State (:t:”l‘;_-;('l.

Springs.

6. Phacelia pinkavae N Do Atwood. sp. nov. TYPE:
U.S.A.
Springerville along Hwy. 60 at Jet. 60/180 &
060, TON, R291, S13. 24 June 1994, N. ). Aticood
20002 (holotype, BRY: isotvpes. ARIZ. ASU.
BRY. CAS, NMC, NY, OSC, UNM, US). Figure 6.

\rizona: Apache Co.. ca,

Phaelive integrifoliae Torrey similis, sed herba pilis nigris
capitato-glandularibus dense tectas sennnibus migris alveo-
latis, 331 X

venlralis exeavatis, erista curva integra vel in latere altero

1.2-2.5 mim. in laciebus ambabus cristae

leviter corrugata. superficie dorsali non profunde alveolato-

verrucata differt.

\nnual or biennial, scented, (1.5)3.1-5.1 dm tall:

slems t|€'t|.\'<'|_\ covered \\ill! .~||ur‘1 :1t|l| |l)|s;:. l)|il('i\

7m. N of

multicellular capitate-glandular and short nongland-
ular hairs, lealy, solitary with 3 10 5 lateral branches
above the base. Leaves basal and cauline. densely
short  stipitate-glandular - and  hirsute-setose,  lower
leaves ()ll!(m;{-hlll('volzll{'. il‘l‘t';.’;1||;||'|}' crenate-dentate
or shallowly lobed. the lower petiolate. petiole to
2.2 e upper leaves lanceolate, reduced  upward,
sessile 1o short-petiolate, Inflorescence of terminal
secund racemes, densely capitate-glandular, setose-
hirsute. racemes 3 or 4 al the end of cacl branch,
clongating to 1.5 dm in fruit: calyx 2.5-3.3 mm in
flower, 10 6 mm in [ruit, obovate, (1<'n-'¢'|} (‘al||il;|l<--
glandular and hirsute, divided nearly 1o the base, ca.
twice as long as the capsule: corolla  tubular,
1217 mm. lobes short, sparsely pubescent. pale
lavender, fading while in pressed specimens: stamens
and stvle exserted 4.5-5 mm. the filaments glabrous,
anthers blue, style bifid 273 its length, pubescent from
the base to a lile above the branching. Capsule
3.5-3.7 mm. oval 1o oblong. glandular and setose;
mature seeds oblong, black, 3-3.4 X 1.2-2.5 mm,
excavaled on both sides of the ventral ridge. alveolate,
the ridge curved. entire to faintly corrugated on one

side, dorsal surface shallowly alveolate-warty.

Etymology.  Phacelia pinkavae is named in honor ol
the first collector of the species and student of the
Pinkava at

Universily, His specimen was observed on a visit 1o

Arizona fora. Donald ). Arizona Stale
ASU vears ago, but the exact collection information is
not currently available. 1t was collected north of

Springerville, Avizona, and identilied as P. integrifolia.

Relattonships.  Phacelia pinkavae s similar 10 P,
integrifolia but is distinet from this species in having the
herbage densely covered with black capitate-glandualar
hairs and having black. oblong. alveolate seeds 3-3.4 X
1.2-2.5 mm. excavated on both sides of the ventral ridge.
the |'ic];:‘l' curved, entire o a little corrugated on one side.

and the dorsal surface shallowly alveolate-warly,

IJJ’HI('(‘HN

pinkarvae flowers from late May (o August. 11 oceurs

Distribution,  habitat.  and  phenology.
in voleanic gravels, rocky talus <lopes, pumice and
andesite soils, grasslands, and grass—shraby communi-
lies sometimes with pinvon—juniper. It is associated
with Pinus edulis. Juniperus monosperma, Gulierrezia
sarothrae. Mentzelia nudtiflora (Nuttall) A, Gray, M.
springeri (Standley) Tidestrom,  Brickellia  eupator-
toieles (1) Shinners, Chryvsothamnus nauseosus, Gilia
pinnatifida Nuttall ex AL Grav, Bouteloua Lagasca.
Castilleje Mutis ex L. [ Yueca elata Fngelmann,
Verbascum thapsus L., and Opuntia whipplei Fangel-
M. Bigelow at 6000=7591 1. (1830~

2300 m) elevation in Apache County. Arizona. east to

mann & .

Santa e, Catron, and Sandoval counties, New Mexico.
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Figure 6. Phacelia pinkavae N. D. Atwood. —A. Plant. —B. Flower. —C. Stem pubescence, —D. Ventral seed surface.
—F. Dorsal seed surface. —IF. Fruit. Drawn from the isotvpe, N D Atwoad 20092 (BRY).
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global and state rarity ranking for this species should

Conservation  status.  The (:nnst‘l'\;nl(‘_\'

he G253, hased on is range.

Paratypes.
Concho along Hwy. 180 in gravelly soil. 22 May 1972, 1. .
Higgins 5419 (BRY): betw. Concho and St Johns, 22 May
1072, L. €. Higgins 5224 (BRY): just N of Springerville, 22
May 1972, L. C. Higgins 5125 (BRY): 5.2 mi. NE of Concho
along Hwy. 61,4 June 1974 N DL Atwood 6155 (BRY): ca.
A mi. Wool Whiterock along Hwy. 4. 5 June 1974, N 1.
Ateood 6216 (BRY): 3001 mi. ol Jet. 60/61 on Route 60 W
of Springerville in rolling grassland hills on dark voleanie
soils, 15 June 1993, jon £. Rebman 1890 (BRY): 14.9 mi. I
of Jet. 60/61 on Route 60 W ol Springerville in grassland—
shrub community, 15 June 1993, Jon P Rebman 1892
(BRY): 0 mi. S of Jet, 191660)/81 on Roule 191(66G) W of
Lyman Lake and S of St Johns, 12 July 1993, fon . Rebman
& G Leake 1905 (BRY): TON. R30E. ST8 at jet. of Hwy. 180/
00 N of Springerville in gravelly voleanies of shrub—grass
community. 6 Sep. 1995, N D Atiwood 20600 (ARIZ, ASL.
BRY, CAS, NMCONY, OSC, UNM): jet. of Hwys, 60/180 ca.
6.98 mi. N of Springerville, 0 June 2000, S, L. Welsh & M.
Ralphs 27666 (BRY): Catron Co.. 66 mi. W ol Socorro along
Hwy. 60, 25 June 2002, L. C. Higging 23798 (BRY. Dixie
State College): qust 1 of Datil, 128, R10W, S125E 1/, 25
Aug. 2003, K. . Sivinskt 5762 (BRY): Catron Co.. 66 mi. W
ol Socorro along Hwy. 60, 25 June 2002, L. €. Higgins 23798
(BRY). New Mexico: Sandoval Coo ocan dmi. Woof
Whiterock along Hwy. 4. 5 June 1974, N. D, Atwood 6216
(BRY): Santa Fe Co.. Hwy. 4 near split ca. 5 mi. B of Los
Alamos. TI9N, R7E. S21 NWI1/d: 35°52.07.3'N,
106 11.49.3"W, 20 June 2003, R, €. Sivinski 5739 (BRY).
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