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A Key to Xanthoparmelia in North America, Extracted from the
World Keys of Hale 1990

JOHN W. THOMSON

Department of Botany, University of Wisconsin, Madison, WI 53706-1381

Abstract. The worldwide Hale keys to the 406 species of Xanthoparmelia are here extracted for
the 55 species occurring in North America and Mexico.

The last published work of Mason E. Hale was
his complete world monograph of the lichen genus
Xanthoparmelia (1990). With 406 species studied —
using thin-layer chromatography, scanning electron
microscopy, computer-generated keys and descrip-
tions, plus worldwide field experience—it makes
available a thorough study of this common genus.
The keys are so long and comprehensive that I
thought it would assist North American lichenol-
ogists if the parts dealing with the species occurring
in North America and Mexico were extracted and
made available in a separate key. Hence this com-
pilation.

Hale was a strong believer in the use of chemical
characters in the recognition of species and the key
reflects this. As the users of this extracted key may
not have available the laboratory facilities for TLC
or HPLC, they may have to resort to the less sen-
sitive microcrystal tests for which references are in
Asahina (1936), Hale (1969), and Thomson (1967),
which have illustrations of the crystals of the dom-
inant diagnostic substances. If the reaction color
tests are pale the concentrations are likely to be too
dilute to give good MC tests. Salazinic acid yields
boat-shaped red crystals in GAo-T, norstictic acid
yields yellow “butterflies” or yellow druses in GAo-
T, barbatic acid yields small, oblique, rhombic crys-
tals in GE, diffractaic acid yields swirling, feathery
needles in GE or GAW (see Asahina 1936), pso-
romic acid yields radiating colorless needles in GE
or very fine yellowish radiating needles in GAo-T.
For fumarprotocetraric acid the P+ red color test
helps but in this case TLC is necessary for proof.

(Note: For those using the original Hale key to
the isidiate species with black underside, there are
problems with couplets 16 and 35 in that the chem-
ical contents listed for the subsequent species con-
tradict the key. The problem has been corrected in
this extract.)

KEY TO NORTH AMERICAN XANTHOPARMELIA

1. Sorediate species, underside black, thallus tightly
adnate with areolate center, lobes 0.2-0.5 mm

wide, on rocks, western U.S. ...
X. MOUGEOTII (Schaer.) Hale

1. Esorediate
2.(1) Terricolous species .
2. Saxicolous species ...
3.(2) Thallus free-growing, breaking apart into sep-
arate lobes or remaining intact; lobes moder-
ately to strongly convoluted, sometimes form-
ing tubes 4
3.  Thallus forming intact, usually orbicular, col-
onies or rosettes loosely attached on pebbles or
compacted soil, in part becoming free-growing;
lobes plane below, canaliculate with a raised
yellowish rim below, or weakly convoluted ... 12
4. Medulla K- (fatty acids); thallus break-
ing apart into strongly convoluted tubes,
western U.S.
X. LIPOCHLOROCHROA Hale & Elix
4. Medulla K+ yellow or yellow becoming
red (norstictic, salazinic, or stictic acids) 5
5.(4) Salazinic acid present 6
5. Norstictic or stictic acid present ... 9
7
8

6.(5) Surface white maculate ...

6.  Surface not white maculate ..
7.(6) Colonies more or less intact, lobes narrow 1. 3—

3 mm wide, western North America ...

X. CAMTSCHADALIS (Ach.) Hale
7.  Thallus breaking into separate lobes, lobes plane
to weakly convoluted, contorted and twisted,

western North America ... X. mAHOENSIs Hale
8.(6) Lobes strongly convoluted, scattered,
western North America ...

........ X. CHLOROCHROA (Tuckerman) Hale
8. Lobes weakly convoluted, forming
compact rosettes, western North

America . X. WYOMINGICA (Gyel.) Hale

9.(5) Norstictic acid present, lacking stictic acid ... 10
9.  Sticticacid present with connorsticticand nors-

tictic acids 11
10.(9) Lower surface dark brown to nearly
black, rhizines lacking, western U.S. ..

X. NORCHLOROCHROA Hale
10. Lower surface pale to brown, rhizines
present, western U.S. ...

X. NEOCHLOROCHROA Hale
11.(9) Lobes more or less strongly inrolled, breaking

apart, western U.S. ... X. vaGaNs (Nyl.) Hale
11.  Lobes weakly convoluted, thallus intact, terete-
laciniate at center, known only from Colorado

X. NEOWYOMINGICA Hale

12.(3) Thallus pale brown below ... . 13
12.  Thallus black below ... 15
13.(12) Salazinic acid present 14

13. Stictic acid present, lobes pale brown to brown
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15.12)

15.

17.(16)
17.

19.(18)

19.

21.(20)
21.

23.21)
23.

25.(18)
25.

THOMSON: HALE’S NORTH AMERICAN XANTHOPARMELIAE

below, center of thallus with terete secondary
laciniae, known only from Colorado ...
X. NEOWYOMINGICA Hale
14.(13) Lobes becoming moderately convo-
luted, to 5 mm wide, rhizines mod-
erate to dense, western North Amer-
X. wyoMINGIcA (Gyel.) Hale
Lobes flat and plane to barely con-
voluted, 1-4 mm wide, rhizines sparse
to moderate, western North America
............... X. TARACTICA (Krempelh.) Hale
Lobes strongly convoluted, 2-7 mm wide,
lower surface smooth to rugose, rhizines lack-
ing, western North America ...
.......................................... X. NORCHLOROCHROA Hale
Lobes flat and plane or rarely convolute,
weakly convoluted or semiterete, very narrow,
less than 1 mm wide, lower surface rugose,
sparsely rhizinate, western U.S. .. ... ...
X. PLANILOBATA (Gyel.) Hale

14.

16.(2) Isidiate species 17
16.  Thallus lacking soredia or isidia ....... 37
Lower surface brown 18
Lower surface black 30
18.(17) Medulla K- (or slowly K+ faint yel-
low) 19
18. Medulla distinctly and quickly K+
yellow or K+ yellow then red (nors-
tictic, salazinic, or stictic acids) ....... 26

Isidia globose, short and unbranched, less than

0.2-0.3 mm high, usually hollow and often

erumpent with pale tips; P+ yellow (psoromic

acid), thallus adnate to loosely adnate, lobes

> 7 mm, western U.S. (P. kurokawae Hale is

a synonym) ... X. rAvicoLA (Gyel.) Hale

Isidia subglobose (immature) to cylindrical,

more than 0.2 mm, tips darkening, solid; P—,

P+ red, or P+ yellow but lacking psoromic

acid

20.(19) Medulla C+ red (lecanoric acid),
western North America ...

X. JORANADIA (Nash) Hale

20. 21

Medulla P+ red or yellow ... 22

Medulla P— 23

22.(21) Medulla P+ yellow (psoromic acid);
western U.S.

20

X. ravicora (Gyel.) Hale
la P+ red or orange red (fu-
marprotocetraric acid); subtropical
U.S. and Central America ...............
..................... X. SUBRAMIGERA (Gyel.) Hale
Hypoprotocetraric acid present; western U.S.,
MexiCo e . X. weBkeRI (Hale) Hale
Hypoprotocetraric acid absent .................... 24
24.(21) Diffractaic acid present, western
North America, Mexico ...
................. . X. AJOENSIS (Nash) Egan
Diffractaic acid lacking, 3-a-hydrox-
ybarbatic acid present; southwestern
U.S. and Mexico .
____________ X. MOCTEZUMENSIS Nash
Stictic acid present; widely distributed across
North America ... X. puirTh (Gyel.) Hale
Stictic acid lacking; western North America .

24.

26

26.(25) Salazinicacid present with only traces
of norsticticacid ...
Norstictic acid the major metabohte,

27
26.

27.(26)
27.

29.(28)

29.

31.(30)

31.

33.(32)

33.

35.34)

35.

37.(16)
37.

39.(38)

343

salazinic acid lacking or in nearly
equal concentration ... . 28
Barbatic acid present; California ...
X. SCHMIDTII Hale
Barbatic acid lacking; western U.S. _..
X. MEXICANA (Gyel.) Hale
28.(26) Barbatic acid present; western U.S. .
............................ X. scamipT Hale
28. Ba:batlc acid lacking ... ... .
Hyposalazinic acid present; western North
America ... X. MARICOPENSIS Nash & Elix
Norstictic acid present; North America ........ -
......................................... X. DIERYTHRA (Hale) Hale
30.(17) Medulla K—, P+ red (fumarproto-
cetraric acid); southeastern U.S. ..
.......... X. piEDMONTENSIS (Hale) Hale
Medulla K+ yellow or yellow turning
red; stictic, norstictic, or salazinic ac-
ids present
Thallus tightly adnate, often appearing areo-
late at center
Thallus adnate to loosely adnate ... ... ...
32.(31) Isidia not erumpent, white-tipped,
cylindrical; stictic, norstictic, constic-
tic acids present; U.S. . ...
_________________ X. SUBSTENOPHYLLOIDES Hale
Isidia erumpent (epicorticate); con-
tents similar to above but with either
cryptostictic or menegazziaic acid ...
Lobes sublinear, 0.2-0.8 mm wide; isidia glo-
bose, not branched, 0.08-0.2 mm diameter;
containing stictic, constictic, norstictic, cryp-
tostictic, and menegazziaic acids; Mexico ......
.................................... X. cONGENSISs (B. Stein) Hale
Lobes subirregular, 0.8-2 mm wide, isidia glo-
bose to becoming irregularly inflated and
branched; same contents as above but lacking
menegazziaic acid; Mexico ...
......................................... X. AMABLEANA (Gyel.) Hale
34.(31) Salazinic acid present (+ trace nors-
tictic); thallus loosely attached; isidia
0.1-1.5 mm diam., to 1 mm high, tips
blackened; worldwide including North
America .. X. AUSTRALASICA Galloway
Salazinic acid absent, norstictic acid
present
Isidia in part lobulate and decumbent, 0.06—
0.15 mm diam.; North America ...
X. NORHYPO!
Isidia cylindrical, simple to coralloid ...........
36.(35) Lobes adnate to loosely adnate, su-
birregular, isidia partly globose, be-
coming cylindrical to densely coral-
loid, black-tipped; with stictic,
constictic, cryptostictic, norstictic,
connorstictic, and traces of other ac-
ids; pantemperate ...
.................. X. CONSPERSA (Ach.) Hale
Lobes elongate, more or less separate,
sublinear; isidia cylindrical; with stic-
tic, constictic, and norstictic acids;
southeastern U.S. X. 1sipiascens Hale
Lower surface pale 38
Lower surface black 56
38.(37) Medulla C+ red (lecanoric acid); west
Texas ... X. ArRIDA Egan & Derstine
Medulla C— (or C+ pale orange if
barbatic acid is present)
Medulla K+ yellow or yellow turning red ..

30.

31

32
34

32.
33

34.

35

36.

38.
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39.

41.(40)

41.

43.41)
43.

45.(44)

45.

47.(46)

47.

49.(39)

49.

51.(50)

51.

THE BRYOLOGIST

Medulla K-
40.(39) Surface white maculate; U.S. and
Canada ..... X. soMLOENSIS (Gyel.) Hale
Surface continuous, not white mac-
ulate
Thallus loosely attached to nearly free-grow-
ing on pebbles or soil; lobes more or less con-
voluted
Thallus very tightly to loosely adnate on rock,
rarely on soil; lobes plane, not convoluted ..
42.(41) Some terete laciniae present; stictic
and norstictic acids present; known
only from Colorado ...
....................... X. NEOWYOMINGICA Hale
Terete laciniae lacking; salazinic acid
present; western North America ...
X. wyoMINGICA (Gyel.) Hale
44

49

40.
41

42

43

42,

Stictic acid present
Salazinic or norstictic acid, or both, present

46

44.(43) Lobes becoming terete in center of
thallus; stictic, constictic, norstictic
acids; Mexico ... X. TOLUCENSIS Hale
Lobes plane or convolute; stictic,
constictic, norstictic acids present ..
Lobes subirregular, crowded, imbricate, often
becoming laciniate; eastern U.S. and Mexico
X. CUMBERLANDIA (Gyel.) Hale
Lobes sublinear, contiguous to subimbricate,
lacking laciniae; southeastern U.S.
X. NEOTARACTICA Hale
46.(43) Norstictic acid present as the major
metabolite; western U.S. ...
............................... X. CALIFORNICA Hale
Salaz1mc acid present, norstictic acid
absent or in trace amounts . —_
Thallus very tightly adnate, with areolate cen-
ter; lobes 0.5-1.0 mm wide; Mexico ...
X. NEORIMALIS (Elix & Armstrong) Elix & ‘Nash
Thallus tightly to loosely adnate; center lo-
bate; lobes 0.6-3.0 mm wide .
48.(47) Thallus tightly adnate to adnate; col-
lected with rock substrate; lobes sub-
irregular, 0.8-2 mm wide (“inter-
grades with X. coloradoensis”);
western U.S. and Mexico ...
..................... X. LINEOLA (Berry) Hale
Thallus adnate to loosely adnate, usu-
ally collected without substrate; lobes
sublinear, 1.5-3 mm wide; western
North America
.......... . X. cOLORADOENSIS (Gyel.) Hale

44.
45

46.
47

48

48.

Medulla P+ orange-red or yellow (fumarpro-
tocetraric, protocetraric, or psoromic acids) ..

50
Medulla P— 52

50.(49) Medulla P+ yellow; psoromic acid
present; southwestern U.S. ... e

....... . X. pSOROMIFERA (Kurokawa) Hale
Medulla P+ orange-red; fumarpro-
tocetraric acid present ...
Thallus loosely adnate; physodalic acid pres-
ent; eastern U.S.,, Mexico
X. monTICcOLA (Dey) Hale
Thallus tightly adnate to adnate, more or less
areolate at center; physodalic acid lacking;
western U.S. .. X. NOovOMEXICANA (Gyel.) Hale
52.(49) Barbatic acid present; thallus adnate;

50.
51

53.(52)
53.

55.(54)

55.

57.(56)
57.

59.(58)

59.

61.(57)
61.

[VOL. 96

western U.S. (Texas) ...
............................ X. BARBATICA (Elix) Egan
52. Barbatic acid lacking ...
Diffractaic acid present; western U.S. ...
............................ . X. Tucsonensis (Nash) Egan
Diffractaic acid lacking
54.(53) Lichesterinic acid present; Rocky
Mountains ........ X. MONTANENSIs Hale
54, Lichesterinic acid lacking ... . 55
Thallus adnate to loosely adnate; unknown
fatty acids present; western U.S. .
................................ X. sUBDECIPIENS (Vain.) Hale
Thallus tightly adnate; constipatic acid pres-
ent; western U.S. and Mexico
X. oLeosA (Elix & Armstrong) Elix & Nash
56.(37) Thallus very tightly adnate to tightly
adnate, center often appearing areo-
late, always collected along with rock
substrate; lobes 0.2-0.8 mm broad;
medulla K+ yellow, stictic acid pres-
ent,western U.S.
X. NEOCONSPERSA (Gyel.) Hale

56. Thallus adnate to loosely adnate, cen-
ter lobate, collected with or without
rock substrate, lobes more than 1 mm
wide 57
Medulla K— 58
Medulla K+ yellow or yellow turning red ... 61
58.(57) Medulla P+ orange-red or yellow .. 59

58. Medulla P—, hypoprotocetraric acid
present; southwestern U.S. .
.................. X. DiIsSENsA (Nash) Hale
Fumarprotooetranc acid present; lobes tightly
adnate, 1-2 mm wide, south-central U.S. ___.
............................ X. HYPOMELAENA (Hale) Hale
Fumarprotocetranc acid lacking, psoromic
acid present
60.(59) Lobes narrow, 0.4-1.0 mm wide;
thallus rugose and crowded, western
U.S. (Sonoran Desert) ... ... ...
X. HUACHUCENSIS (Nash) Egan
Lobes broad, 1.5-3 mm wide, thallus
expanded, not crowded; southwest-
ern U.S.
..... X. NIGROPSOROMIFERA (Nash) Egan
Stictic acid the principal metabolite; eastern
US. X. ANGUSTIPHYLLA (Gyel.) Hale
Salazinic acid present; U.S. and Canada ...
.................. . X. TAsMANICA (Hook. & Tayl.) Hale

60

60.

ACKNOWLEDGMENTS

The author is grateful to an anonymous reviewer for
suggestions for improvements.

LITERATURE CITED

AsAHINA, Y. 1936. Microchemischer Nachweis der Fle-
chtenstoffe II. Journal of Japanese Botany 12: 859-—

872.

HALE, M. E. 1969. How to Know the Lichens, 2nd Ed.
Dubuque.

1990. A synopsis of the lichen genus Xantho-

parmelia (Vainio) Hale (Ascomycotina, Parmeli-
aceae). Smithsonian Contributions to Botany 74: 1-

250.
THOMSON, J. W.

1967. The Lichen Genus Cladonia in

North America. Toronto.

This content downloaded from 164.165.235.5 on Mon, 18 Sep 2017 21:50:17 UTC
All use subject to http://about.jstor.org/terms



	Contents
	[342]
	343
	344

	Issue Table of Contents
	Bryologist, Vol. 96, No. 3 (Autumn, 1993), pp. 285-515
	Front Matter
	[Introduction]: Mason E. Hale, Jr. Dedication Issue [pp. 285-286]
	Mason E. Hale, Jr.: An Appreciation [p. 287]
	Symposium: Innovations and Traditions in Lichen Systematics. A Tribute to Mason Hale
	Lecanora Section Placodium (Lichenized Ascomycotina) in North America: New Taxa in the L. garovaglii Group [pp. 288-298]
	A Revision of Cladonia Section Perviae in the Western United States [pp. 299-309]
	The Lichen Photobiont: What Can It Tell Us about Lichen Systematics? [pp. 310-313]
	Molecular Innovations in Lichen Systematics: The Use of Ribosomal and Intron Nucleotide Sequences in the Cladonia chlorophaea Complex [pp. 314-325]
	Notes on Hawaiian Parmelioid Lichens [pp. 326-332]
	Vagrant Lichens in North America [pp. 333-338]

	Papers Dedicated to Mason Hale
	Lichens as Monitors of Pollutant Elements at Permanent Sites in Maryland and Virginia [pp. 339-341]
	A Key to Xanthoparmelia in North America, Extracted from the World Keys of Hale 1990 [pp. 342-344]
	Pseudocyphellaria halei sp. nov. from New Zealand [pp. 345-348]
	Haleomyces oropogonicola, a New Pyrenocarpous Lichenicolous Genus and Species on Oropogon lopezii in the Neotropics [pp. 349-354]
	Neofuscelia halei sp. nov. (Lichen-Forming Ascomycota) from Spain and the Canary Islands [pp. 355-358]
	Progress in the Generic Delimitation of Parmelia Sensu Lato Lichens (Ascomycotina: Parmeliaceae) and a Synoptic Key to the Parmeliaceae [pp. 359-383]
	Using Lichen Tissue Cultures in Modern Biology [pp. 384-393]
	The Lichen Genera Arctocetraria, Cetraria, and Cetrariella (Parmeliaceae) and Their Presumed Evolutionary Affinities [pp. 394-404]
	Gradients in Epiphyte Biomass in Three Pseudotsuga-Tsuga Forests of Different Ages in Western Oregon and Washington [pp. 405-411]
	Development of Lichen Thalli in Vitro [pp. 412-421]
	Studies in the Umbilicaria vellea Group (Umbilicariaceae) in North America [pp. 422-430]
	Additions to the Galápagos and Cocos Islands Lichen and Bryophyte Floras [pp. 431-434]
	Pseudohepatica, a Remarkable New Lichen Genus from Venezuela [pp. 435-438]

	Notes on New Brunswick and Nova Scotia Mosses [pp. 439-442]
	Photoinhibition Studies in Lichens Using Chlorophyll Fluorescence Analysis [pp. 443-449]
	Hypogymnia apinnata sp. nov., a New Lichen (Ascomycotina) from the Pacific Northwest of North America [pp. 450-453]
	Notes on Sphagnum in Maryland and Virginia [p. 454]
	Miscellaneous Notes on the Genus Sphagnum. 3 [pp. 455-462]
	Caloplaca luteominia and C. bolanderi in Western North America [pp. 463-470]
	Contributions to the Bryoflora of China. 2. Caduciella guangdongensis sp. nov. (Leptodontaceae, Musci) [pp. 471-473]
	A Name Change for a California Ramonia [p. 474]
	Geneva Sayre (1911-1992) [pp. 475-478]
	A Celebration of Sinske Hattori (1915-1992) [pp. 479-481]
	Recent Literature on Hepatics and Anthocerotes. 133 [pp. 482-489]
	Recent Literature on Lichens. 151 [pp. 490-501]
	Recent Literature on Mosses. 157 [pp. 502-508]
	Reviews
	Review: untitled [p. 509]
	Review: untitled [pp. 509-510]
	Review: untitled [p. 510]
	Review: untitled [p. 511]
	Review: untitled [pp. 511-512]
	Review: untitled [p. 512]
	Review: untitled [p. 513]
	Review: untitled [p. 514]

	News and Notes [p. 515]
	Back Matter



