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ABSTRACT
Solidago capulinensi€ockerell & Andrews is recollected from among basalt bosldethe

base of Capulin Mountain in northeastern New Mexico and coefiras an apparently distinct
species. It also has been collected once in nearbghiazas County, Colorado. It was described as
a new species in 1936 from Capulin Mountain but apparently hadubsequently been seen or
collected, nor has it been included in any account oNgwe Mexico or USA flora. It was sold in the
Colorado nursery trade, however, from the 1930’s until around 9f@’s, and identification of a
population in cultivation at the Pueblo Nature Center in Pu&polorado, provided the incentive for
a search in its natural habit. PlantsSofcapulinensisire densely leafy subshrubs up to more than a
meter tall, with numerous, ascending-erect, woody stersm@irom the base and produce a greatly
extended thyrsoid capitulescence, toothed leaves, and atgiglandular vestiture in the
capitulescence.Solidago capulinensiss hypothesized to be most closely related to and perhaps
derived fromS. wrightii of SolidagosubsectThyrsiflorae
KEY WORDS: Solidago capulinensi$. wrightii Astereae, New Mexico

Solidago capulinensi€ockerell & Andrews was described in 1936 based on a doltect
from Capulin Mountain in northeastern New Mexico, but & hat been included in any subsequent
account of the New Mexico or USA flora, even as a synomyart{n & Hutchins 1981; Keller 1999;
Allred 2008; Semple & Cook 2006), perhaps because it has bpesseated only by the type
collection. Remarkably, however, a collection of the sgewsias among western USA Asteraceae
received by Nesom in 2000 for identification from Bob King and Balovey, who collected it in the
area of the Pueblo Nature Center in Pueblo, Coloradog dten Arkansas River about 110 miles
north-northwest of Capulin Mountain.

The Nature Center plants were recognized as distinssilgg an undescribed species, and
Nesom arranged to meet King and Garvey (in September 20fLirther reconnaissance of the area
where they made the collection. After a unsuccessful ls@éancatural habitats on the shrubby hills
and riparian areas around the Nature Center, about 15 ginges of the goldenrod were finally
discovered to be cultivated along a walkway near the Vigienter — King then recalling that
indeed he had made his earlier collection from those cuétivalants (photos of the Nature Center
plants: Figs. 7-9).

Even with good representative samples in hand, however, thes pemained unidentified
for nearly another year, until browsing through the online typeatimte of the New York Botanical
Garden led to the serendipitous recognition that the ty@®ldago capulinensigas a match to the
Nature Center plants.
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A search in September 2010 at the type locality at Caputinrithin shows the plants still
grow there in abundance (Figs. 10-15), perhaps even at the pwhawltere first collected by
Andrews. Observations at the Pueblo Nature Center gu#t2010 showed the plants S&blidago
capulinensigo be there still, as seen in 2000 and 2001, but reduced io fauwnber.

Solidago capulinensis T.D.A. Cockerell & D.M. AndrewsT orreya 36: 35. 1936TYPE: USA. New
Mexico. [Union Co.:] Mt. Capulin National Monument, [18 Aug 1930M. Andrews s.h.
(presumed holotype: NY!, internet image!, Fig. 2 of preseport). From the protologue (p.
35): “The plant described below was found in some abundan@eNdyAndrews on rocky
slopes of Mount Capulin National Monument, New Mexico, nehie appeared to favor the
driest positions. When transferred to the moister gaiteetained essentially its natural
habit, but the inflorescence became somewhat more amiggediranching.”

There is no specimen &olidago capulinensiat RM, where Andrews sent some
specimens for identification by Aven Nelson (see RM Datal@4®). Nor is there one
identified as a type at COLO (COLO Type Database 201@hefUniversity of Colorado,
Boulder, where Cockerell was on the faculty until 1934.

“Perhaps Cockerell sent the specimen to NY becaus@eoRiydberg connection
[Rydberg published floras of the Rocky Mountain region]. €hé&r a catalog of his
[Cockerell's] correspondence published by the archive, but mmdyletter from Rydberg in
1902. | don't know of any other specimens he sent therearfssfl know, there never was a
‘Cockerell Herbarium.” The specimen is a fine one, celtanot Cockerell’'s style, which
was usually a folded butterfly triangle” (fide W.A. Webpers. comm., 14 Sep 2010).

Plants perennial herbsStems ascending-erect from the base, (4-)8-12 dm tall, arising from
a woody caudex, branching at least on distal half, upper stesas, @ mm in diameter, the primary
axis of the capitulescence 2—3 mm in diameter, upper stemsategepuberulent, glabrescent on
older portions.L eaves densely arranged on the stems, relatively even-sizedthe tmpitulescence,
elliptic-lanceolate to elliptic oblanceolate, net-veinedhv@-6 major lateral veins and a dark-colored
reticulum, mostly 4—7 cm long, 12—20 mm wide, smaller into thdwdapcence, basally attenuate to
a subpetiolate portion 2—3 mm long, ca. 1 mm wide, not claspiaggins shallowly crenate serrate
from base to tip, densely short-ciliate, flat (not revglutieick-textured, gray-green, puberulent with
arching-erect, non-glandular hairs, minutely stipitate-gitardon both surfacesCapitulescence a
complex cylindric-conic to pyramidal thyrse 25-40 cm long, 15-30(—35)ici®, not at all secund,
formed at the ends of major branches from an axis anddipgeascending lateral branches, heads
usually in short, subcylindric-paniculate branches; pedunclesteata. Capitula turbinate-
campanulate, 3-5 mm wide (pressed); phyllaries in 4-5 graduaés, sianceolate to oblong-
lanceolate, apically acute, appressed, mostly 1 mm wgidghtly keeled, with a single orange-
resinous midvein, inner 5.5-6 mm long, outer ca. 1/2 as long asriée middle phyllaries with a
green patch on the distal 1/3-1/2, white-indurate below the greermost white-indurate (without
a green patch), outermost mostly green, all sparselyrplebg all moderately to densely minutely
stipitate-glandular and resinouRay florets 11-15, pistillate, fertile, corollas yellow, erect, 5-7 mm
long, 1-1.2 mm wide, tube 1-1.4 mm long; style 4-4.5 mm loDgsc florets 14-15, bisexual,
fertile, corollas yellow, with orange-resinous nerves, glabrtuisular-funnelform, 5-6 mm long,
lobes 2.6—-3 mm long, linear-lanceolate; filaments insettedm above base of corolla tube; style
branches with lanceolate collecting appendages 1 mm laebenes fusiform-cylindric, 2.5-3 mm
long, 0.5-0.8 mm wide, completely glabrous, with 11-14 slightly raresitious nerves; pappus a
single series of 34—40 apically acute barbellate bristles.

Additional collections examinedJSA. Colorado. LasAnimas Co.: Mesa de Maya Region
of southeastern Colorado, T34S R55W, NE 1/4 of Sec. 34, Colera Morth Quad, growing in
crevices of sandstone rocks in dry creekbed at the battdsotera Canyon witMelilotus alba ca.
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5300 ft, 5 Aug 1993Dina Clark 238and Penny Deihl (COLO)Pueblo Co.: Pueblo Nature Center,
along the Arkansas River, ca. 2 mi W of city of Pueblo, rbeao 10-15 plants, cultivated, at base of
slope along paved trail, 38° 16.23" N, 104° 40.64" W, 4670 ft elev.,ep02801 King 12006with
Nesom and Garvey (BRIT, COLO; also BRY, NY, and US fdeg). Pueblo Nature Center, few
plants in garden on east side of buildings and scattereting/a on the west side, 4 Aug 20NEsom
2010-23(COLO, NY, RM, UNM, WAT). A duplicate of the origih@ollection from 2 September
2000 King & Garvey 11561is at BRIT; others presumably were distributed by King.

The primary author of the report and descriptionSeldago capulinensisvas Theodore
Cockerell (1866-1948), Professor of Zoology and Entomology at the Witiwesf Colorado in
Boulder from 1904 until his retirement in 1934 (Weber 2000). Cedlespecialty was zoology but
he also was interested in plants and his analysifeohew species and its putative relatives was
insightful. He noted that the “inflorescence resessBl oreophil&[= S. wrighti] and “In Rydberg’'s
Flora of the Prairies and Plains it clearly falls e tSpeciosae, and apparently nearesS.to
lindheimeriand [= S. petiolari$ His observations that “In Rydberg's key (Flora ofcRp
Mountains), it runs nearest & concinnaNels.” [= S. multiradiata Aiton, subsectSolidagd and that
“Our plant may be a western derivativeSfpuberulaNuttall [of the eastern USA, subseatbigula
(Raf.) Nesom], with shorter, less acute phyllaries andghstem” emphasized the similarities in their
thyrsoid capitulescences.

Solidago capulinensis placed here as a membeiSoflidagosubsectThyrsiflorae(A. Gray)
A.Gray (sensu Nesom 1993; Semple & Cook 2006), which incl8deetiolarisAit., S. wrightii A.
Gray, S. specios&utt, S. buckleyilorr. & Gray, and the Mexican speci@shintoniorunNesom and
S. orientalis (Nesom) Nesom. Diagnostic features of subsddtyrsiflorae are a thyrsoid
capitulescence, stipitate-glandular vestiture in the capdelee, glabrous achenes, distinctly
thickened, nearly sessile leaves, and quickly deciduou$ Ibasas. Species of this group have been
included in recent studies (Taylor & Taylor 1984; Nesom 1993, 2888ple & Cook 2006).

Capulin Mountain is about 80 miles west of the westernmpogiulations ofSolidago
petiolaris (Fig. 1 of Nesom 2008; these plants &reetiolarisvar. wardii) and at the northern end of
the range of. wrightii (Fig. 1, present paper), the two closest relativeS. afapulinensis Solidago
capulinensisandS. wrightii (Figs. 4 and 5) are similar in their caespitose habim thick, woody,
non-rhizomatous bases, puberulent cauline vestiture, and glafelas. Solidago capulinensis
distinct from all species of subsedthyrsifloraein its combination of large stature, large, leafy
capitulescence (Figs. 2, 8, and 13-14), and relatively lomgcdi®llas. Pertinent comparisons are
given below.

1. Capitulescence a cylindric-conic to pyramidal, complex-brahpaaicle, heads usually in short,
subcylindric-paniculate branches; disc florets 5-6 mm longgsléb6—3 mm long [plants caespitose
from thick, woody bases, not rhizomatous; leaves sparsely putieane glandular, involucres
sparsely puberulent and densely glandular; achenes glabrous]............... Solidago capulinensis

1. Capitulescence a flat-topped or broadly rounded corymtiogder of short, cylindric-paniculate
branches, or a subcylindric to subracemoid panicle; disdgl8r mm long, lobes 1-2 mm long.

2. Plants caespitose from thick, woody bases, not rhizomattamas usually puberulent at least
distally; uppermost leaves and involucres often minutely glandléns); inflorescence a more or
less flat-topped, broadly rounded, or open, paniculate dmigmcluster of short, cylindric-
paniculate branches, sometimes a subcylindric to subracemuiclepachenes strigose, rarely
glabrous (in varguadalupensitNeSomM) ............ooiiiieiiiiiiiiiiiiee e e eeeees Solidago wrightii
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2. Plants from a short caudex, often with a thickened,gugimhizome (commonly not evident in
collections), production of scale-leaved rhizomes sometign&ent; stems glabrous to sparsely
puberulent; leaves and involucres eglandular; inflorescencdyiaustibcylindric to subracemoid
panicle; achenes glabrous or sparsely strigose at the summi. Solidago petiolaris var. war dii

Solidago petiolarisis generally distinct fron. wrightii in its combination of cylindric
capitulescence, eglandular leaves, and glabrous or glaltetaes, but vestiture and capitulescence
shape vary inS. wrightii and no single character besides habit provides consistdiatyostic
distinction between the two taxaSolidago wrightiivaries in vestiture from eglandular to densely
stipitate-glandular, and while its capitulescence chariatically is cymoid, capitulescence branches
less commonly are produced as narrow subcylindric panicleshide= ofS. capulinensis Solidago
petiolaris has eglandular leaves and phyllaries in its westergerén var.wardii (Britt.) Fern.) are
eglandular and finely strigose, distinctly different froine glandular ones @&. capulinensisindS.
wrightii; phyllaries of more eastern plants®f petiolaris(= var.angusta(Torr. & Gray) A. Gray),
however, are glandular and without other vestiture.

Solidago capulinensiesemblesS. speciosan its large capitulescence but the shorter plants
with persistent basal leaves, smaller involucres, and glalployllaries of the latter appear to remove
it from consideration as a close relative. The populatd® speciosin Colorado and New Mexico
are varpallida (Porter) Semple.

It is not difficult, morphologically or geographically, to a@ive ofSolidago capulinensias
an evolutionary derivative @&. wrightii perhaps as a gigas variant (a polyploid?), on the bags of
large stature, elaborated capitulescence, and largetsflo@n the other han&. wrightii and S.
petiolaris are parallel in trends of variability ar®l capulinensisnay be a relict of ancestral stock
basal to bothS. wrightii and S. petiolaris In any caseS. capulinensiss distinct from both and
appears to be fully fertile.

Capulin Mountain (Fig. 16) is in the Raton-Clayton Volcdfield, which covers about 8000
square miles in northeastern New Mexico (Union and Coltanties) and southeastern Colorado
(Las Animas County). The single Colorado specime®alidago capulinensithat we have seen
from Las Animas County suggests that it will be foun@adiditional localities in this area. Lowrey,
however, studied seven COLO collectionsSofwrightii from southeastern Colorado (Baca and Las
Animas counties) and identified all except the singleectibn as typicab. wrightii The Mesa de
Maya area needs to be carefully explored, since bottiespapparently occur there.

Typification of Solidago wrightii.

Blake (1929) concluded th&YVright 281was the type ofolidago wrightij but he did not
specify which of the duplicates he was referring to: "Fronmtree given and the first cited reference
and collection it is evident tha/right 281 the plant on which the mention in 'Plantae Wrightianae'
was based, is properly to be taken as type of the spediesom (2008) designated a GH collection
as the lectotype.

Solidago wrightii A. Gray, Proc. Amer. Acad. Arts 16: 80. 18&hlidago bigelovivar. wrightii (A.
Gray) A. Gray, Proc. Amer. Acad. Arts 17:190. 1882ecTOTYPE (Nesom 2008): U.S.A.
New Mexico, "collected in expedition from western Teti@&l Paso, New Mexico, May-Oct
1849,C. Wright 281(GH 269073!; isolectotype: US, internet image!, reproduced defeg.
3). From Wright's field notes, the type collection probabfswnade at the southern end of
the Davis Mountains in Jeff Davis Co., Texas (see digmusa Nesom 2008). The GH
specimen is mounted with non-type specimeng/afjht s.n, field #507, 1st coll. 1851 (GH
269074, andigelow 504qGH 269075).
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How did Solidago capulinensis reach Colorado?

No one at the Pueblo Nature Center can recall the origitheofplantings, buBolidago
capulinensisis beautiful in cultivation and, in fact, the originalllector was a horticulturalist and
surely was drawn to the plants for that reason. DakviAndrews (1869-1938) owned and operated
the Rockmont Nursery in Boulder, Colorado, and was interast@dcti, yuccas, conifers, alpine
plants, and a range of perennial herbs. Andrews broughé ispiecies from Colorado and the region
into cultivation for home gardens (Ewan 1950). His scienbent also resulted in collections of
fungi (Shope 1929). In addition to the native species, he alstreetland shrubs from the Midwest
and from Europe. The Andrews Arboretum in Boulder me&a@ for him (City of Boulder 2010).

The 1938 catalog (and perhaps others slightly earlier) frookiRont Nursery includes an
entry for the Capulin Goldenrodsolidago ‘capulensis’ (Fig. 14) and presumably it may be
established as a cultivar in various places in Coloramim this original stock. It is almost certain
that the individuals ofSolidago capulinensisriginally planted at the Pueblo Nature Center were
purchased through a horticultural source, but the specagsparently now no longer in the trade. A
telephone survey in August 2010 of 14 native plant nurseries itd&ouDenver, and Pueblo,
Colorado, found no sources of the species and no one whedateard of the Capulin goldenrod.

Although Solidago capulinensimay be discovered in additional Colorado plantings, it has
not been recorded as native or naturalized in the stade Harrington 1954; Weber & Wittmann
1994, 1996; Hartman & Nelson 2001). Dr. William Weber, whoivecka duplicate of the Nature
Center collection from 2000K({ng & Garvey 1156} did not recognize it as a species native or
naturalized in Colorado (fide Bob King, pers. comm. 2001)udghohe did annotate it 2001 as
Solidago wrightii
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O A Solidago capulinensis
(® Solidago wrightii var. wrightii
. Solidago wrightii var. guadalupensis

Figure 1. Distribution oBolidago wrightij with Capulin Mountain an8. capulinensiat its northern
extremity. The record for Baca County, Coloradoddeal from the Specimen Database of Colorado
Vascular Plants (COLO). B = Boulder. P = Pueblo. Tikgidution ofS. wrightiicontinues
southward into Mexico.
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Figure 4.Solidao wrightj at Axel Bend on Sierra Blanca, Lincoln
Jerry Oldenettel, 19 August 2007.
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rizona. Photo by John Semple.
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Figure 6. Cultivated plant Golidago capulinensiat the Pueblo Nature Center. In bud but not yet
in flower. Photo by Nesom, 3 August 2010.
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Figure 7. Cultivated plant Golidago capulinensiat the Pueblo Nature Center, same as in Fig. 5.
Photo by Bill Adams, 3 September 2010.
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Figure 8. Branch of cultivateslolidago capulinensiat the Pueblo Nature Center. In bud but not yet
in flower. Photo by Nesom, 3 August 2010.
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Figure 9. Close-up of cultivated plant®dlidago capulinensiat the Pueblo Nature Center, same as
in Figs. 5 and 6. Photo by Bill Adams, 3 September 2010.
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Figure 10. Solidago capulinensig natural habitat among basalt boulders, Capulin Volcan@hédti
Monument, Photo by Lowrey, 11 September 2010.
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Figure 11. Habitat odbolidago capulinensiamong basalt boulders, Capulin Volcano National
Monument. Photo by Lowrey, 11 September 2010.
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Figure 12. Habitat dbolidago capulinensjsillside of basalt boulders at base of mountain, Capulin
Volcano National Monument. Photo by Lowrey, 11 Septergaba0.
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Figure 13. Solidago capulinensisapitulescence structure, Capulin Volcano National Monument
Photo by Lowrey, 11 September 2010.
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Figure 14. Solidago capulinensisapitulescence structure, Capulin Volcano National Monument
Photo by Lowrey, 11 September 2010.
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Figure 15 a, b.Solidago capulinensiat Capulin Volcano National Monument. Photos by Lowrey,
11 September 2010.
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Figure 16. Capulin Volcano National Monument, New Mexico. Gapdbuntain, a huge cinder
cone that erupted between 4,000 and 10,000 years ago, riseshamte000 feet above its base.
Photo by R.D. Miller in Trimble (1980), U.S. Geological @y, Dept. of the Interior.
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The herbaceons BHTMEsE ire reterted by
Glabiferam. Incurved toeetiss. reddening. 8000 SDEORS. 18 FOIpRMIe. | Bash 4Dy
I wintor,  pro llulllu. numerany  ofC
siduz, Each 305 Doz, $200,
Hutell, Leaves im. frosl groon appear-
anco wih rediieh cipe T oo, Pres

24y pest; feathery-eul follege
of white flowse,

ouble, Dwarfer, and the flow-
ers appenr whiter than the single form,
Muuvine, Attractive parpllell geeen leaves,  Uimaria Plenn, Tho double-flowersd Mewd-

listit wiok blogsams. - Each 40c. Thees owSwpal f& oo of the most stictive
of perenniils pod theives Lest with o
Mn“mw S|||.n mer!ll: Light lirietton medst medium kesvy. soll
‘o sl o Fowers purple.  Each
i A chorming gronp of rock plonte with
Plttenni, Largn rescifes, narrow erecl  yaeleg follage, forming rosettes; the bow
leaves, Each 45 Three 8100 flawor splkes sometimes sllky, Fuggeating

Royanum. Large, to f fichen, ghe green prirnpa el il
Wit reddish purle Tgs,  Bach 3te, o baviier UOIE TRt L

Thrse 3100 Pl inee.®  Silky bl Ikes, to L
Aubloundum hybridum. Medinm rosattes | oot e e M‘;[‘,,i.:‘";,:,m:w 3y
shaded greon to deen Tod: onw of the  pe pain ahe rh i e

mant highly colored, Each 40c, Three Rm”w,.. Ciragon, Nltlnarlsar Tomng

E e vargreen dentite leaves and violsthlug

sunznneram. Larss green roselles.. Bach firwar pikeh 16 BRIV SLHNEL & KAt Tag
Bliverls e gt moisl shale, Each 40¢ Three $i

tverlne, " Laras, freen it ';‘1'2 Holed  gitterigra.  Solaipios with splendid fol

Jaks mauve.  Ench 505, Thred #1235 fag snel 10-1ch upiken af white flowers;
Tactorum. Eool Houselewk. Largs ronsties o s i o el
il ducor liny of reddish brown. o T Wilh Tt s Sl Bar . Eath
ers piale red.  Each 30c, De: Bic, Thres $1.28,
Ioleniont, | il violst Rt Iwares:
Ilrgr prcites, Each #0¢, Three $7.00. TANICETUM
Caliection A. Any five sempervivome from  Capitatum.®  Rock Tansy, A diminstive
the alave Hat will be sent you postpabl, cover plant for the dry, sanny rock

e SOLIDAGO

Capulensis.* Capulin Goldenrod. Two feet,
freely branching from a compact crown,
very floriferous, individual florets large,
like miniature golden aster. New. Each

- 50c, Three $1.25. : .

Pallida.* (Syn. S. speciosa.) Tall plumes
of glowing gold, very fragrant; height
2 feet, forming a compact clump. Each
40c, Three $1.00.

Figure 17. Front cover and page 23 of the Spring 1938 Rockmontriloegalog, advertising the
Capulin Goldenrod for sale. The excerpt is from the rigimehcolumn of page 23 (shown above).
The catalog notes that the asterisk “Indicates Colorad@ther western species.”



