Felix Schumm & Andre Aptroot

Images of Lichinaceae




Felix Schumm & André Aptroot

Images of Lichinaceae

Dr. Felix Schumm, Mozartstrale 9, 73117 Wangen, {9ek-
land. Email: fschumm@online.de

Dr. André Aptroot, Laborat"rio de Botanica / Liquaagia,
Instituto de Biociéncias, Universidade Federal datdv

Grosso do Sul, Avenida Costa e Silva s/n, Bairrovén
sit#rio, CEP 79070-900, Campo Grande, Mato Grosso d

Sul, Brazil

9 7837411228568
printed by Books on Demand, Norderstedt, 2023

1



Introduction

This book illustrates and describes various memtfdrge Lichinaceae.
It is a difficult group to identify, mainly becausiee literature is rather
scattered, with few keys, but also because thend&t@ structures are
mostly very small.

For a reliable identification it is useful to maken sections, and to
have access to identified reference collectionss Took aims to
provide those, mostly for some tropical speciesnyvimperate spe-
cies are treated in Nimis illustrated keys, and yrramerican subtropi-
cal species in the Sonoran Desert Flora.



Digitothyrea polyglossgNyl.) P.P. Moreno & Egeajchenologist 24(3):
223 (1992)

= Omphalaria polyglossalyl., Flora, Regensburg 59: 558 (1876)

= Thyrea polygloss@Nyl.) Zahlbr.,Cat. Lich. Univers. 2: 808 (1924)

Characterized by narrow, 0.5-1.um, flat lobes furedwon the lower
surface and bearing large granules (isidia in Hemsk986a) on the
upper surface; hyphae arranged in a loose stratiteicentral part of
the thallus and perpendicularly towards the mardipsthecia margi-
nal, submarginal or laminal, stipitate and excipuljoropium restricted
to the basal part of the apothecia.

[ABL25802], USA, Puerto Rico, Distr. Ponce, Resefoaestal de
Guanica, road 333, km 7.9, dry scrub forest, ore$itone. 17°57’ N,
66°54’W, 10 m. Leg. A. & M. Aptroot (no. 25802)131.05.1989, det.
A. Aptroot, 1989, conf. M. Schultz, 2007.
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Ephebe brasiliensigVain.) Henssergymb. bot. upsal. 18(no. 1): 56 (1963)
- TOPOTYPE

[ABL41616], Brazil, Minas Gerais, Catas Altas, $edo Caraca, Par-
gue Natural do Caraca. Near rapids Cachoeira dgeNara near Tan-
gue Grande, on sandstone. 1300 m, 20°06’ S, 4872L&ég. A. Aptroot
(n0.41616), 20.09.1997, det. A. Aptroot, 1998, cdmf Schultz, 2005.
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Ephebe lanatgL.) Vain., Meddn Soc. Fauna Flora fenn. 14: 20 (1888)
= Alectoria lanata(Neck.) Nyl.,in Norrlin, Not. S$lisk. Fauna et FI. Fenn.
F%rh., Ny Ser. 13: 322 (1873) [1871-1874]

[11291], Portugal, Madeira, an der Strale von Pdd Serra nach
Ribeira da Janela; Ericaceenzone, windoffen, neloblr 32°46.289* N,
17°07.100* W, 1350 m. Leg F. Schumm (nr 11291},28003, det. F.
Schumm, 2004
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Ephebe lanata
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Ephebe lanata
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Ephebe lanata
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Ephebe ocellatdHenssenSymb. bot. upsal. 18(no. 1): 51 (1963)

Main filaments 100 um wide, younger branches 50 pm
[ABL23090], Australia, Tasmania, Tahune picnic aatang Huon river
15 km W of Geeveston, 50 km WSW of Hobart tempewtdorest, on

neutral wet rock, 60 m, 146°44’ E, 43°06’ S. Leg. Aptroot (no.
23090), 03.1988, det. A. Aptroot, 1988, conf. M.@th 2005.
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Ephebe ocellata
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Ephebe ocellata
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Ephebe ocellata
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Ephebe solideBornet,Annls Sci. Nat., Bot., sér. 3 18: 169 (1852)

[Vojtko9463/Y], SE Madagascar, Andringitra, Mtsiume Reserve near
Antanifotsi. On the plateau along the E path to Baoby. Secundary
grassland with ericaceous bush patches. 22°08S34E, 1900-2000
m. On rock in streamlet, under watertable. Legvdjtko (no 9463/Y),
24.09.1994, det. A. Aptroot, rev. M. Schultz
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Ephebe solida

20



Ephebe solida
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Ephebe solida
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Ephebe solida
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Ephebe solida
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Euopsis pulvinatg Schaer.) Vainlyieddn Soc. Fauna Flora fenn. 6: 85 (1881)
= Blennothallia haemalegSommerf.) Trevis.Caratt. Tre Nuov. Gen.
Collem.: 3 (1853)
= Collema haemaleurSommerf. Kgl. norske vidensk. Selsk. Skr. 2(2. H.):
63 (1827)
Euopsis haemalegsommerf.) Nyl. Flora, Regensburg 58: 363 (1875)
Lecidea pulvinataSchaer. ,Naturw. Anzeiger Allgem. Schweizer. Ge-
sellsch. Naturwiss. 2: 11 (1818)
= Pannaria granatina var. haemalg®&ommerf.) Th. Fr.Nova Acta R.
Soc. Scient. upsal., Ser. 3 3: 177 (1861) [1860]
Pannaria haemalegSommerf.) A. MassalSymmict. Lich.: 20 (1855)
Parmelia badia * pulvinata(Schaer.) Torss.Enum. Lich. Byssac.
Scandin.: 20 (1843)
Parmelia haemalegSommerf.) Fr.Summa veg. Scand., Sectio Prior
(Stockholm): 106 (1845)
Pyrenopsidium pulvinatéSchaer.) Th. Fr.
= Pyrenopsis haemalggommerf.) Norrl.Not. S$lisk. Fauna et FI. Fenn.
F%rh. 13: 315 (1874) [1871-74]
= Pyrenopsis pulvinatéSchaer.) Hellb K. svenska Vetensk-Akad. Handl.,
ny f%ljd 20(no. 8): 129 (1884) [1882-1883]

Note: Belongs now to the Harpidiaceae.

[ABL56274], China, Yunnan Prov., Jianchuan Co., S&amg Bin Liu
area, near mountain hotel, trailhead to Mt. Lacginam. Abies delava-
yi- Rhododendron forest, on siliceous rock. 26°87M, 99°43'30” E,
3900-4000 m. Leg. A. Aptroot (no 56274), 18.10.20f&. A. Aptroot,
2003.
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Euopsis pulvinata
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Euopsis pulvinata
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Euopsis pulvinata
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Euopsis pulvinata
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Euopsis pulvinata
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Euopsis pulvinata

31



Heppia lutosa(Ach.) Nyl., Syn. meth. lich. (Parisiis) 2: 45 (1869)

[GZU 27-94b], Afghanistan, Prov. Paktia, 4 km N BRglra. 10 km S
Chamkanni, an der Strale nach Zambar. 69°47'3@B&47'30” N, ca.
1800 m. Lichtung in Cedrus deodara Wald, ErdbucKelbss) mit
Grashorsten. Leg. M. Steiner (Ste 80), 4.7.1970Cdd. Wetmore.
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Heppia lutosa
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Heppia lutosa
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Heppia lutosa
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Heppia lutosa
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Heppia lutosa

37



Lecidopyrenopsis corticol&ain., Hedwigia 46: 172 (1907)

Photobiont single-celled cyanobacteria

[ABL52150], Taiwan, Nantou County, 45 km WNW of Higa, Mei-
feng, around field centre, on Cryptomeria. 24°05141°10’ E, 200-

2100 m. Leg. A. Aptroot (n052150), 09.10.2001, ddt. Schultz,
01.2005.
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Lecidopyrenopsis corticola
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Lecidopyrenopsis corticola
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Lecidopyrenopsis corticola
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Lemmopsis arnoldiana(Hepp) Zahlbr.[as *arnoldianum*], in Engler &
Prantl, Nat. Pflanzenfam., Teil. | (Leipzig) 1(11).1 (1906)

= Collemopsis arnoldiangHepp) Nyl., Flora, Regensburg 57(20): 305
(1874)

= Leptogium arnoldianunidepp ex Nyl. Mém. Soc. Imp. Sci. Nat. Cher-
bourg 5: 333 (1858)

= Physma arnoldianuriepp, in ArnoldFlora, Regensburg 41: 94 (1858)

= Psorotichia arnoldiangHepp) K%rbRarerga lichenol. (Breslau) 5: 434
(1865)

= Pyrenocarpon arnoldianur(Hepp) Trevis.Rc. Ist. Lomb., Milano, ser.
2 13: 77 (1880)

Thallus crustose-areolate. Apothecia zeorine wihn@anent excipi-
lum. Ascospores 8/ascus, simple, ellipsoid, c. Z4T—7.5 pm.

[ABL53071a], Taiwan, Pingtung Couty, 45 km SE ofdkaiumg, near

Fangshan, rock conglomeratic outcrops. 22°09'4520°41'54" E, 20
m. Leg. A. Aptroot (no 53071a), 12.10.2001, det.9dhultz, 07.2007.

42



Lemmopsis arnoldiana
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Lemmopsis arnoldiana
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Lemmopsis arnoldiana
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Lemmopsis arnoldiana(Hepp) Zahlbr.[as *arnoldianum*], in Engler &
Prantl, Nat. Pflanzenfam., Teil. | (Leipzig) 1(11).1 (1906)

= Collemopsis arnoldiangHepp) Nyl., Flora, Regensburg 57(20): 305
(1874)

= Leptogium arnoldianunidepp ex Nyl. Mém. Soc. Imp. Sci. Nat. Cher-
bourg 5: 333 (1858)

= Physma arnoldianuriepp, in ArnoldFlora, Regensburg 41: 94 (1858)

= Psorotichia arnoldiangHepp) K%rbRarerga lichenol. (Breslau) 5: 434
(1865)

= Pyrenocarpon arnoldianur(Hepp) Trevis.Rc. Ist. Lomb., Milano, ser.
2 13: 77 (1880)

Thallus crustose-areolate. Apothecia zeorine wihn@anent excipi-
lum. Ascospores 8/ascus, simple, ellipsoid, c. Z4T—7.5 pm.

[Yazicil104], Turkey, Bucak, Kizilli k%ylne giderkeyol tzeri ve

orman igi. 37°21'54” N, 30°52'56.52” E, 394 m. ge K. Yazici (no
1104), det. A. Aptroot, 2014.
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Lemmopsis arnoldiana
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Lemmopsis arnoldiana
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Lemmopsis arnoldiana
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Lemmopsis arnoldiana
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Lemmopsis pelodefK%rb. ex Stein) T.L. Elligjchenologist 13(2): 132
(1981)
= Psorotichia pelode&%rb. ex Steing73

Ascospores simple, c. 15-20 x 7.5-8 pm
[ABL43608], Hong Kong, Island, Victoria Peak, in orgain forest, on

soil. 500 m. Leg. A. Aptroot (no 43608), 06.199&t.dM. Schultz
08.2007.
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Lemmopsis pelodes
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Lemmopsis pelodes
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Lemmopsis pelodes

54



Lempholemma chalazanurfAch.) B. de Lesd Recherch. Lich. Dunker-
que: 261 (1910)

= Collema chalazanurch., Lich. Univ.: 630 (1810)

= Gabura chalazan#@Ach.) Kuntze Revis. gen. pl. (Leipzig) 2: 873 (1891)

= Lichen furvus * chalazanur@Ach.) Lam.,Encycl. Méth. Bot., Suppl.
(Paris) 3(2): 414 (1813)

= Parmelia chalazangAch.) Wallr.,Fl. crypt. Germ. (Norimbergae) 1: 550
(1831)

= Physma chalazanu\ch.) Arnold,Flora, Regensburg 50: 119 (1867)

Sporen hyalin, warzig, 8/Ascus, 1-zellig, 17-18 2 & um. Hym. J< rot
[12250], Germany, Baden-Wiurttemberg, Alb-Donau Krei%ordlich
von Urspring bei der Bahnunterfihrung an der Stredeh Amstetten,

auf Moosen uber Kalksteinen, 48°33.296*N, 9°53.B4%70 m. Leg.
Schumm 29.10.2005.
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Lempholemma chalazanum
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Lempholemma chalazanum
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Lempholemma chalazanurfAch.) B. de Lesd Recherch. Lich. Dunker-
que: 261 (1910)

= Collema chalazanurch., Lich. Univ.: 630 (1810)

= Gabura chalazan#@Ach.) Kuntze Revis. gen. pl. (Leipzig) 2: 873 (1891)

= Lichen furvus * chalazanur@Ach.) Lam.,Encycl. Méth. Bot., Suppl.
(Paris) 3(2): 414 (1813)

= Parmelia chalazangAch.) Wallr.,Fl. crypt. Germ. (Norimbergae) 1: 550
(1831)

= Physma chalazanu\ch.) Arnold,Flora, Regensburg 50: 119 (1867)

[ABL52733], Taiwann, Hualian County. Taroko NatibRark, Hohuan
Shan near Field Station. 24°09'21" N, 121°17'16"3200 m, On soil.
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Lempholemma chalazanum
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Lempholemma chalazanum
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Lempholemma chalazanum
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Lempholemma chalazanum
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Lempholemma intricatum(Arnold) Zahlbr., Cat. Lich. Univers. 3: 22
(1924) [1925]

= Lempholemma fennicu(®$s$nen) Degel., (1946)]

= Synalissa intricatgdArnold) Nyl., Flora, Regensburg 66: 534 (1883)]

[TSB_31377], Iltaly, Friuli, Carnic Alps, Passo deura, Southern

slopes of Mt. Nauleni, c. 2100 m, on limestone. .LbY Tretiach,
27.07.1999.
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Lempholemma intricatum

64



Lempholemma intricatum
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Lempholemma intricatum
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Lempholemma intricatum
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Lempholemma intricatum
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Lempholemma polycarpumM. Schultz, Lichenologist 37(3): 231
(2005)

Thallus blackish, dull, rarely slightly pruinosepnzolorous below,
gelatinous when wet. Thalli consisting of indivitiuaregular, umbili-
cate-lobate rosettes 3—6 mm in size. Lobes radiafiee, tongue-
shaped, convex, 1-2 times furcately branched witlerding tips,
short, 1.5-2.5 mm long, 0.5-0.6 mm wide, 0.25—-0m5 thick. Lobe
surface smooth becoming verrucose when numeroull apwhecia
are produced. Thallus ecorticate, anatomy homoiousebut a few
strands of hyphae may be present in the centreattite base of the
lobes. Mycobiont forming a loose network of elorghhyphae which
becomes denser towards the lobe margins, cells719-x11.5-2(-5)
> um. Photobiont Nostoc with twisted and bent, bé&ddhains of
5-20 globose to ellipsoid cells. Photobiont ce#® pim wide without
sheath, 10-12.5 pm wide including the sheath, gelas sheath hyali-
ne in the thallus centre, yellowish brown towards tpper surface.
Apothecia usually abundant, 1-10 per lobe, veryllsiB@0-250 pum
wide, immersed to semi-immersed with low thallinargin, apothecial
disc punctiform, depressed, finally open, 100-150 wite, reddish
black when dry, dark red when moist and usuallyaurded by pale
brownish proper margin. Apothecia leaving smak pihen old hyme-
nia fall off. Uppermost part of the hymenium reddisrown, K-.
Hymenium hyaline, 100 um high, IKI< blue. Subhymanitnyaline,
20-25 um high, IKI< blue. Paraphyses straight, isigéy branched
and anastomosing, distinctly septate, apical dejhty thickened,
3.5(-5) um wide. Excipulum proprium thin, 7.5-12.5 wnde, apical-
ly slightly widened and somewhat brownish, otheealyaline, com-
posed of thin, interwoven hyphae. Asci cylindritaharrowly clavate,
up to 75 x 7.5-10 um, ascus wall thin throughouti—IkAscospores
eight, simple, hyaline, broadly ellipsoid, 12.4@%6.5(x0.9) pum ;
spore wall slightly thickened with age, up to 1.5 mnde. Pycnidia
immersed to semi-immersed, + globose to broad qynf 75-100 x
100 pum, wall simple, ostiolum dark coloured. Conisliaple, hyaline,
bacilliform to slightly rod-shaped, 3.5-4 x 1-1.5 ppnoduced termi-
nally on simple conidiophores. Ontogeny. Ascogoagse beneath
pycnidia (pycnoascocarps). Juvenile asci are forinetthe pycnidial
cavity when some of the conidiophores are stilldpi@ng conidia,
whereas other conidiophores become stretched, ftimaioning as
‘primary’ paraphyses. In young apothecia remnaftsomidiophores
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are often visible between the hymenium and theosmding proper
exciple.

[ABL25794], USA, Puerto Rico, Distr. Ponce, Resefogestal de
Guanica, road 333, km 7.9, dra scrub forest, oedione. 17°57’ M,
66°54’W, 10 m. Leg. A. & M. Aptroot (no 25794),-&1.05.1989, det.
M. Schultz, 03.2007.

Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpunMl. Schultz Lichenologist 37(3): 231 (2005)
Nostoc chains

[ABL60808], Costa Rica, Prov. Guanacaste, Barra Honda National-
park, 10 km ENE of Nicoya. 85°21" W, 10°10’ N, 4500 m. On

limestone in open semideciduous forest along toailerciopelo cave.
Leg. A. Aptroot (no 60808), 22.03.2004, det. A. vgait, 2023.
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Lempholemma polycarpum
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Leprocollema americanunvain., Acta Soc. Fauna Flora fenn. 7(no. 1): 232
(1890)

Hymenium divided by bands of sterile hyphae. Exkipyproprium
thick an distinct, pale. Ascospores simple, hy&id25 x 10-13 pm.

[ABL53008], Taiwan, Tainan County, Tainan, Anpirprt Zeelandia,

on mortar.23°00’11” N, 120°11'38” E, 5 m. Leg. AAptroot (no
55008), 15.10.2001, det. M. Schultz, 08.2005.
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Leprocollema americanum
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Leprocollema americanum
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Leprocollema americanum
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Leprocollema americanum
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Leprocollema novocaledonianur.L. Sm. [as *nova-caledonianum*], J.
Linn. Soc., Bot. 46(1): 78 (1922)

Ascospores simple, hyaline, 17-8 pum
[14361], Seychelles, Praslin, Anse La Blague, beiotel La Vanilla,

4°19.793* S, 55°47.019* E, 17 m; an Cocos nuclifega.F. Schumm,
27.09.2008, det. A. Aptroot 2008.
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Leprocollema novocaledonianum
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Leprocollema novocaledonianum
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Leprocollema novocaledonianum
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Leprocollema novocaledonianum
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Leprocollema novocaledonianurA.L. Sm. [as *nova-caledonianum*], J.
Linn. Soc., Bot. 46(1): 78 (1922)

Ascospores simple, hyaline, 17-8 pum
[ABL48008], Brazil, Sergipe. Poco Redondo, Cajugjrdrilha Eco-
parque, on tree bark in Caatinga. 09°39'43” S,4B18” W, 30 m.

Leg. A. Aptroot (no 48008) & M. C#ceres, 15.11.20d&. A. Aptroot,
2018.
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Leprocollema novocaledonianum
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Leprocollema novocaledonianum
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Leprocollema novocaledonianum
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Lichinella iodopulchra (Couderc ex Croz.) P.P. Moreno & Egeayp-
tog. Bryol.-Lichénol. 13(3): 245 (1992)
= Omphalaria iodopulchraCouderc ex Croz.910

Thallus small-foliose to squamulose-umbilicate aiabus when wet,
black, usually smooth, sometimes becoming unevss,sgjuamules
10-15(-20) mm wide, forming rosettes or cushiondjrst flat and
lobulate, soon becoming divided into erect, adm@ssr ascending,
2—4 mm wide and 0.4—0.8 mm thick lobes with a narfpase, rounded
tips, and down-turned margins; lower surface atdchy a central
holdfast. Thallus 0.6—0.8 mm thick, the outer dartmed by short-
celled, 1.5-2.5 pum thick, mainly anticlinally oriexathyphae enclosing
the photobiont cells, the medullary part of loosalsanged, 1-1.5 pm
thick hyphae with cylindrical cells, lacking photobts. Apothecia
thallinocarps, sunken in thallus and difficult Bcognize unless when
wet, marginal to submarginal, filling the entirdoéotip, 2—4(—6) mm
across, round to irregularly shaped, with a sligfidit to convex, dotted
or fissured disc, and a 50—-100 um thick thallinegimarProper exciple
indistinct; epithecium brownish, 20—30 um high; hyruen 80-100
pum high, finally incompletely separated into partigimenia by intru-
sions of wedge-shaped, sterile thalline tissueermV by a continuous
layer of sterile tissue separated only by the pi&eeeliscs of the partial
hymenia, I< blue turning wine-red; paraphyses shelied, 2—3 pm
thick, not or only slightly capitate; subhymeniuongpact, 30—-40 um
high. Asci 16—32-spored, with a thin, one-layenedn-amyloid wall,
an amyloid external apical cap, and passive spigaharge via apical
rupturing. Ascospores 1-celled, hyaline, broadlipsbid, 5-9 x 3-5
pum. Pycnidia globose to broadly pyriform, immerseudijocular, up to
0.2 mm wide. Conidia ellipsoid, 2—-3 x 1-1.5 um. Ritddnt cyano-
bacterial, chroococcoid, with a few cells measurtr® x 3-5 pm,
penetrated by haustoria and surrounded by a browgéatinous
sheath. Spot test: all negative. Chemistry: withHalten substances.
Note: on steeply inclined to vertical seepage sack more or less
calcareous or basic siliceous rocks.

[ABL79369], Brazil, Rio Grande do Sul, Cangacu,2aia do Rodei-
ro, Rio Pantanosa, on exposed siliceous rock. 32018, 52°43'57”
W, 260 m. Leg. A. Aptroot (no 79369), 16.07.20181.dA. Aptroot,
2019.
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Lichinella iodopulchra
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Lichinella iodopulchra
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Lichinella iodopulchra
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Lichinella iodopulchra
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Lichinella iodopulchra
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Lichinella japonicaH. Harada & Henssehichenologist 19(3): 289 (1987)

Thallus subfruticose, blackistg. 3 mm high, forming mats to 20 cm
diam, decaying at base. Lobes erect, terete olyrargoart flattened,
more or less nodulose or opuntioid in water prejara, 40-120
(=200) pm thick, irregularly branched, branches.®fm long, lobes
fastened to substratum by tuft of colourless rliabhyphae. Thallus
hyphae forming a network of short or elongatedscefi basal part of
aged lobes hyphae aggregated in a loose centdlAjpotheciathalli-
nocarps, terminal, to 0.5 mm diam, frequently itdag in outline, disc
flat or concave, concolorous with thallus or brosimislightly rough to
uneven, covered by groups of algal cells, whicinfarmosaic. Thalline
margin 70-125 pum thick composed of discrete hyphdk short or
elongated cells. Hymenium 70-100 pm high, hymeragdine blue in
iodine turning vinose. Subhymenium 25-45 (um highihat margin,
elongated into 90 um long stipe in the central pasti prototunicate
with uniformly thin wall, cylindrical obclavate, (&) 85-90 x 5.5-9.5
(=15) pm, including 36—48 or more sporésscosporesimple, co-
lourless, ellipsoid or subglobose, 5.5-7.0 x 3.5+4m. Paraphyses
sparsely branched and anastomosing, 1-2 um tRigtqidiaterminal,
to 190 um broad, with single cavity, conidia rod4{séd, 2—4 >c. 1 um,
produced terminally by conidiogenous cells. In hahi japonica
mostly resembled.. stipatula, but is distinguished by the thinner,
uneven lobes with rounded tips;Linstipatulathe lobes are about twice
as thick, straight and stiff, ending in pointedstijpn addition, the two
species differ in the thallus anatomy: whileLinjaponicathe hyphae
form a network of regular mesheslinstipatulathey are arranged in a
distinct fountain-shape.

[ABL71297], Korea, Prov. Gyeongsangbuk-do, Cheoungig
Distr.,Budong-myeoun, Sangui-ri. Mt. Juwang, enteduom Daegeon
temple to Mt. Janggun-bong, on siliceous rock. 3&& N,
129°08'27" E, 270-680 m. Leg. A. Aptroot (no 713973.10.2013,
det. A. Aptroot, 2013.
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Lichinella japonica
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Lichinella japonica
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Lichinella japonica
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Lichinella japonica
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Lichinella japonica
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Metamelanea caesiell@Th. Fr.) Henssern Henssen & J?rgensen, Liche-
nologist 22(2): 141 (1990)
= Pyrenopsis caesiell@h. Fr.1866

Ascospores, simple, hyalin, 15 x 8 um.

Although this species is known only from a specimeéti pycnidia,
there is no difficulty in placing it in the recentdescribed genus
MetamelanegHenssen 1989). It has the same typical anatontfieas
two other speciedyl. melambola(Tuck.) Henssen anil. umbonata
Henssen, with colonies of the small-celled, potidigenized cyanobi-
ont in packets appearing in < vertical rows, anel plosition of the
pycnidia within the thallus corresponding to thathe apothecia in the
two other species. In the other two species pyanate unknown.
Otherwise M. caesiellacombines characters froM. melambolaand
M. umbonataglearly differing from both in its subpulverulemgey-
blue upper surface.

[ABL75845], Belgium, Namur, Dinant, Fonds de Leféa limestone.
Leg. A. Aptroot (no 75845), 16.09.2017, det. A. rgptt, 2017
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Metamelanea melambolgTuck.) HenssenLichenologist 21(2): 109
(1989)
= Synalissa melambol&uck. 1877

Thallus blackish olive, areoles. 0.5-2 mm broad and 0.5-0.8 mm
high, fastened by broad hyphal strands. Lobes dersgregated,
20—-40 um thick, irregular or articulated, composédtoongly liche-
nized colonies of the cyanobiont, a member of theoGcoccales. Algal
cells with a brown gelatinous sheaffipotheciaarising from a central
hyphal core, inserted superimposétymeniumbecoming multidivi-
ded, fertile parts of the hymenium 5-150 um broad 86-120 um
high, | < blue.Subhymeniu35—-45 um high. Exciple and epithecium
brown-black.Paraphysedranched and anastomosing, c. 1.5 pm thick.
Asci long-cylindrical, 75-105 x 7 um, with eight or fewspores.
Ascospores9.5-12 x 6-7 um (immature within ascus), frequently
deformed.Pycnidianot seenRemarks:The characteristic features of
M. melambolaare the rimoseareolate, blackish olive thallus #rel
completely immersed apothecia, which are hard teenke without
moistening the thallus. SpeciesRsorotichiawith a similar habit differ

in the structure of the thallus and apothecia. fftadlus areoles are
composed of units forming vertical lobes, the apoth arise not
between but within lobes and are not surroundedahbgigmented
exciple but by a well-developed thalline margin.

[ABL43095], Hong Kong, Hong Kong Island, Lung FugBh ,ountain

slope, along mountain stream on exposed granit@, 30 Leg. A.
Aptroot (no 43096), 06.1998, det. M. Schultz, 0020
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Paulia cubana(Tuck.) Henssen,ichenologist 18(3): 221 (1986)
= Omphalaria cuban&uck.,Gen. lich. (Amherst): 83 (1872)
= Thyrea cubandTuck.) Riddle Mycologia 15(2): 82 (1923)

[ABL77817], Brazil, Mato Grosso do Sul, Bodoquebente de CQo,
summit, in Atlantic rain forest on exposed lime&0o20°47°05" S,

56°45'03” W, 450 m. Leg. A. Aptroot (no 77817),1.2018, det. A.
Aptroot, 2019.
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Paulia glomerataHenssen & Tretiachyova Hedwigia 60(1-2): 298 (1995)

Thallus fruticose, black, gelatinous when wet, lsaogbicular, rosette-
shaped and attached by a central holdfast, usuoaltgisting of nu-
merous, flattened or globose glomerules attachedcarspicuous,
elongated, whitish, branched, up to 3 cm long ridizlostrands, the
flattened lobes to ¢. 4 mm long and 2.8 mm brdael gilobose ones to
2 mm across. Hyphae forming a network around tlzaaliont cells,
which are penetrated by haustoria. Soredia abundapécially at the
base of the glomerules, globose, naked, 18-35 to 140 pum across.
Apothecia rare, to 1.3 mm across, first immersegh tadnate, with a
dark brown, urceolate to flat disc, and a c. 0.3 thick thalline margin.
Proper exciple not developed; hymenium colourless, 120—180 pwm high,
non-amyloid; paraphyses slightly branched and anasted. Asci
(2-)4-8-spored subcylindrical, without apical aniylstructures. As-
cospores 1-celled, hyaline, ellipsoid to subglobd€e-13(-17) x 9.5—
1(—=15) pm, the wall c. 1-2 um thick. Pycnidia rare. Conidia bacilliform,
2.5-3.5 x ¢. 1 um. Photobiont cyanobacterial, chroococcoid, the cells
surrounded by a colourless to brown (in the periphgarts of thallus)
gelatinous sheath. Spot tests: all negative. Chgmiwithout lichen
substances. Note: on steeply inclined surfacesalchreous rocks in
rainy areas, mostly starting its life-cycle in fisss of the rocks.

[TSB_16667], Italy, Friuli Venezia Giulia, Carniad?Alps, Poffabro

(PN) below Mt. Coltaront, c. 700 m on vertical lisbene rocks. Leg.
G. Bolognini & M. Tretiach, 18.04.1993; conf. M.[&dz, 02.2015.
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Paulia nitidula (MUll. Arg.) M. Schultz,in Schultz & Budel, Mycotaxon
84: 25 (2002)
= Synalissa nitidulavitll. Arg., Proc. R. Soc. Edinb. 11: 457 (1882)

Anatomy loosely reticulate large photosymbont céligmenium IKI-.
[ABL53068], Taiwan, Pingttung County, 45 km SE addhsiung, near
Fangshan, rock outcrops, on conglomeratic rock.022%” N,

120°41'54”" E, 20 m. Leg. A. Aptroot (no 53068),.16.2001, det. M.
Schultz, 01.2005.
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Paulia perforata(Pers.) Asahinal. Jap. Bot. 33: 129 (1958)
= Gyrophora perforatéPers.jn Gaudichaud-Beaupré in Freycinet 1827

[Mies13005], Jemen Sokotra. Leg. B. Mies (no 130Q9p9, det. M.
Schultz, 01.2005.
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Paulia tessellataHensserLichenologist 18(3): 227 (1986)

[ABL77813], Brazil, Mato Groso do Sul, Bodoquenarie de CQo,
summit.In Atlantic rain forest area on exposed Btoae. 20°47°'05” S,
56°45'03" W, 450 m. Leg. A. Aptroot (no 77813),17.2018, det. A.

Aptroot, 2019
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Phyllisciella marionensisHenssen, in Henssen & Bud@ekih. Nova
Hedwigia 79: 385 (1984)

[GremmenM15-41], Prince Edward Islands, Marion ridlaJunior’s

Kop, 46°52'58.4” S, 37°49'58.9” E, 245 m, on s@on cinder cone.
Leg. NJM Gremmen (no M15-41), 23.04.2015.
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Phylliscum japonicumZahlbr.,Bot. Mag., Tokyo 41: 320 (1927)

[ABL71446], Korea, Prov. Jeollanam-do, Goheumg-dpistr., Jeo-
mam-myeun, St. Palbong-gil, Mt. Palyeoungaroundoving-bong. On
siliceous rock. 34°37°'42" N, 127°25'48” E, 430-89n. Leg. A. Apt-
root (no 71446), 17.10.2013, det. A. Aptroot, 2013.
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Porocyphus coccoddslot. ex K%rbSyst. lich. germ. (Breslau): 426 (1855)
= Collema areolatunirlot., Linnaea 23: 153 (1850)
= Collema coccodeEBlot., Linnaea 23: 152 (1850)
= Collema furfurellumNyl., Not. S$lisk. Fauna et Fl. Fenn. F%rh., Ny Ser. 1:
229 (1859) [1858-59]
= Collemopsis furfurellgNyl.) Nyl., in Lamy, Bull. Soc. bot. Fr. 25(5): 343
(1880) [1878]
= Collemopsis lecanopsoidédyl.) Cromb, J. Bot., Lond. 12: 332 (1874
= Porocyphus areolatu§lot. ex K%rb.Syst. lich. germ. (Breslau): 426
(1855)
Porocyphus furfurellugNyl.) ForssellNova Acta R. Soc. Scient. upsal.,
Ser. 3 13(no. 6): 87 (1885)
Psorotichia coccodegFlot. ex K%rb.) Arnoldyerh. zool.-bot. Ges.
Wien 47: 292 (1897)
= Psorotichia furfurella(Nyl.) Boistel,Nouv. Fl. Lich. 2: 312 (1903)
= Psorotichia lecanopsoidgdlyl.) Boistel,Nouv. FI. Lich. 2: 312 (1903)
= Pyrenopsis lecanopsoid®yl., Syn. meth. lich. (Parisiis) 2: 38 (1869)

Thallus crustose, areolate, black to blackish-efiveen, the areoles
angular to irregular in outline, 0.25-1.5(-2.5) mnde, 0.2—0.5(-1)
mm thick, the surface uneven, warted to granuloseally with verti-
cal, cylindrical, 0.1-0.3(—0.4) mm high, 50-90 unickhoutgrowths
and thus appearing coralloid, attached by rhizobhgpiriginating from
a sometimes indistinct, paraplectenchymatous Hagal. Apothecia
pycnoascocarps, semi-immersed to sessile, lammahe areoles or
terminal on the vertical outgrowths, 1-3(-5) pecde, up to 0.3(—0.4)
mm across, with an initially punctiform, later exyled, dark reddish
brown disc and a persistent, entire, 30-40 um wide thalline margin.
Proper exciple deriving from a pycnidial wall, 15{235) um wide,
colourless or yellowish brown in upper part, ofiesible as a paler ring
in wet apothecia; epithecium pale reddish brownmégium co-
lourless, (100-)110-150(-200) um high, I< blue; passes 1-2 pm
thick, indistinctly septate, sparingly branched amhstomosing, the
apical cells slightly thickened, up to 3 um widecA8-spored, prototu-
nicate, thin-walled, cylindrical, K/I-, without ttkened apex or amylo-
id structures. Ascospores 1-celled, hyaline, brpadllipsoid to
globose, (7.5-)10-14(-18) x (5-)7-12(-15) um, thadled. Pycnidia
immersed to slightly projecting, globose to broaglyiform, 0.075—
0.125 mm. Conidia short-cylindrical to broadly pdoid, 2—-2.5 x 1-1.5
um. Photobiont cyanobacterial (Calothryx), the celtdated or arran-
ged in short chains. Spot tests: all negative. Géteyn without lichen
substances. Note: a temperate to southern boraatms probably
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holarctic lichen found in seepage tracks on steglyned surfaces of
basic siliceous rocks, e.g. with Peltula, more lyasdong creeks and
rivers.

[ABL68247], Azores,Terceira, SQo Bartolomeu, neatge on lava.

38°50.4° N, 27°17.5° W, 125 m. Leg. A. Aptroot (n68247),
13.07.2009, det. A.Aptroot, 2008.
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Porocyphus dimorphugienssenSymb. bot. upsal. 18(no. 1): 66 (1963)
[ABL27901], Brazil, Santa Catarina, SQo Francisz&udl, S of Prain-

ha, on coastal granite. 26°14'06” S, 48°30°05” WD m. Leg. M.
C#ceres & A. Aptroot (no 27901), 08.10.2015, detptroot, 2015
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Pseudopeltula myriocarp&lenssenl.ichenologist 27(4): 279 (1995)

[ABL25792], USA, Puerto Rico, Distr. Ponce, Resefogestal de
Guanica, road 333, km 7.9, dry scrub forest on diimee. 17°57' N,
66°54’ W, 10 m. Leg. A. & M. Aptroot (nr 25792, A1-.05.1989, det.
A. Aptroot, conf. M. Schultz, 2005.

Thallus olivaceous, squamulose to peltate, margimecldownwards,
lower side £ tomentose. Squamules single or agtgedgsubglobose to
elongated, up to 7 mm long and 4-5 mm thick, agddby rhizoidal
strands and an umbilicus up to 4 mm long and 1-4tmeok. Thallus
in sections (260—)380—480 um tall, tomentum (6063280 um thick.
Apothecia finally aggregated in stromata; stromatamn to blackish,
circular to rosette-shaped spots, up to 2 mm didymenium 110-115
pum tall, becoming divided by strands of sterile hgphhymenium 1<
deep blue turning brown-red, subhymenium 1< bluestgiple rudi-
mentary. Asci 6-8-spored, cylindrical, 75-95 x 11.5]]Im; ascospores
simple or rarely twocelled, 11.5-13 x 6—7.5 pym. Sewd pycnidia up
to 215 pum broad and 240 um tall; conidi®—2.5 x 1 pm.
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Psorotichia americana/ain., J. Bot., Lond. 34: 71 (1896)
[ABL78846], Brazil. Santa Catarina, Sao Bento dd, 8&A Rio Ver-

melho, in Atlantic rain forest, rock near river.d.eA. Aptroot (no.
78846), 01.04.2019, det. A. Aptroot, 2019.
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Psorotichia americana/ain., Bot., Lond. 34: 71 (1896)

[ABL78844], Brazil. Santa Catarina, Sao Bento dd, ${PA Rio
Vermelho, in Atlantic rain forest, rock near rivéeg A.Aptroot (no.
788991), 04.2019, det. A. Aptroot, 2019.
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Psorotichia lutophilaArnold, Ber. bayer. bot. Ges. 1(Anh.): 129 (1891)

[13237], Germany, Nordrhein-Westfalen, Bergischasd, Wuppertal,
am Eskesberg, Kalkerdeaufschiittung im Jahr 200%lemaligen
Kalksteinbruch, 250 m. Leg. et det. G. ZimmermainQ7.2007.

Sporen zu 8, hyalin, einzellig, 16,4-28,3 x 6,5:#8ci dinnwandig,

J-; Hymenialgallerte J< hellblau; Photobiont: 4,4, @yanobakterien,
Xanthocapsa.
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Psorotichia murorumA. Massal. Framm. Lichenogr.: 15 (1855)
= Collemopsis murorunfA. Massal.) StizenbBer. T$t. St Gall. naturw.
Ges.: 270 (1882)

[ABL53572A], Taiwan, Taipei County, 25 km N of Taip seashore, on
volcanic rock, outcrop near Sanji. 25°17'21" N,1230'41” E, 0-5 m.
Leg. A. Aptroot (no 53572A), 22.10.2001, det.A. Aquit, 2002, conf.
M. Schultz, 2007.
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Psorotichia schaerer{A. Massal.) ArnoldFiora, Regensburg 52: 265 (1869)
= Biatora schaerer{A. Massal.) Heppflecht. Europ. 9: no. 496 (1860)
= Collemopsis schaere(A. Massal.) CrombJ. Bot., Lond. 12: 332 (1874)

= Pannaria schaererA. Massal. [as *schaereri]¢. auton. lich. crost.
(Verona): 114 (1852)

= Pyrenopsis schaerefA. Massal.) Nyl. Syn. meth. lich. (Parisiis) 2: 38
(1869)

= Synalissa schaerefA. Massal.) Tuck.Gen. lich. (Amherst): 80 (1872)

= Trachyderma schaere(A. Massal.) Trevis..ichenoth. Veneta 3-4: no.
98 (1869)

[16648], Germany, Rheinland-Pfalz, Burgruine Diestein bei Fran-
kenstein, 49.444392° N, 7.961653° E, 275 m, antsghaMauer. Leg.
Schumm, 02.09.2010, det. M.Schultz.. - Spores hgakimple, 14.6-
18.7 x 6.6-7.5 pm.
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Psorotichia schaerer{A. Massal.) ArnoldFiora, Regensburg 52: 265 (1869)

= Biatora schaerer{A. Massal.) Heppflecht. Europ. 9: no. 496 (1860)

= Collemopsis schaere(A. Massal.) CrombJ. Bot., Lond. 12: 332 (1874)

= Pannaria schaererA. Massal. [as *schaereri]¢. auton. lich. crost.
(Verona): 114 (1852)

= Pyrenopsis schaerefA. Massal.) Nyl. Syn. meth. lich. (Parisiis) 2: 38
(1869)

= Synalissa schaerefA. Massal.) Tuck.Gen. lich. (Amherst): 80 (1872)

= Trachyderma schaere(A. Massal.) Trevis..ichenoth. Veneta 3-4: no.
98 (1869)

[ABL51739], Taiwan,Taichung County, 15 km E of Taimg, citrus

garden, on sandstone, 24°9'20” N, 120°49'45” E504m. Leg. A.
Aptroot (no 51739), 7.10.2001, det. A. Aptroot, 200
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Psorotichia vermiculata(Nyl.) ForssellNova Acta R. Soc. Scient. upsal.,
Ser. 3 13(no. 6): 73 (1885)
= Collemopsis vermiculathlyl., Flora, Regensburg 64(34): 529 (1881)

[ABL56114], China, Yunnan Prov., Lijiang Co., SEtbé€ city center of
Lijiang, Elephant Moutain, on dolomitic limeston26°53'13” N,
100°14'05” E, 2500-2600 m. Leg. A. Aptroot (no 361, 20.10.2002,
det. M. Schultz, 2007.
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Pterygiopsis atravain., Acta Soc. Fauna Flora fenn. 7(no. 1): 239 (1890)
[ABL40087], Brazil, MaranhQo, RiachQo, Poco Azut@mrado on

sandstone. 7°13'28” S46°27°10" W, 450 m. Leg.Aptroot (no 40087)
& M. C#ceres, 27.10.2016, det. A, Aptroot, 2016.
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Pterygiopsis densisidiatAptroot, Oliveira Junior & M. C#ceres, in Oliveira
Junior, Aptroot, Santos, Cavalcante, Kostithova & Céaceres, Bryologist
123(4): 628 (2020)

[ABL42415], Brazil, Algoas, \uebrangulo, Pedra Talh private area,
in Atlantic rain forrest on granite. 9°15’' S, 36°2%” W, 500-700 m.

Leg. A. Aptroot (no 42415) & M. C#ceres, 21-23.101.2, det. A.

Aptroot, 2017. ISOTYPE

Thallus placodioid, closely appressed to the sahstn, corticate on
upper and lower surface, smooth or with some flamats, individual
thalli ca. 1 cm diam., combined thalli coveringag@p to 25 cm diam.,
ca. 75-95 um thick, greyish brown, internal partesie covered with
isidia. Lobes relatively indistinct, partly muchsdceted, marginally
effigurate, mostly 0.5-1.0 mm wide and long. Upaed lower cortex
ca. 5—7 ym thick, brown, lumina flattened. Medulleagihomiomerous,
with cyanobacteria distinctly more abundant in upyaf, cells 7-17 3
7-13 pm. Cyanobacteria in the thallus copious, sinfj0—17 x 7-14
um, in the isidia grouped in groups of 1-8, grougsasuring 7—17 pum
diam., individual cells 5-8 um diam. Isidia densefywering most of
the thallus, cylindrical, irregularly but denselyabhched, somewhat
moniliform, up to 0.7 mm high, at the base ca. IBBum thick, at the
tips rather regularly 40—-60 pum thick. Ascomata unknoChemistry.
Thallus UV—, K—. TLC: no substances detected.
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Pterygiopsis neglectéErichsen) M.Schultz
= Forsellia neglectéErichs.]

[ABL76639], Netherlands, Prov. Limburg, Baarlo, @oVaas river, on
pebbles, temporary inudated. Leg. A. Aptroot (n639), 8.9.2018, det.
A. Aptroot, 2018.
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Pterygiopsis guyanensidl. Schultz, Porembski & Bude®|. Biol. 2(4):
489 (2000)

[ABL50938], Brazil,Alagoas, \uebrangulo, Pedra Taltta, Serra do
Boi. On exposed siliceous rock in Atlantic raindst. 9°14'28” S,
36°25’11" W, 800 m. Leg. A. Aptroot (no 50938) & NC#ceres & J.G.
Cavalcante, 25.97.2019, det. A. Aptroot, 2019.
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Pyrenopsis carassensigain., Acta Soc. Fauna Flora fenn. 7(no. 1): 242
(1890)

[ABL27967], Brazil, Santa Catarina, SQo Francisz&ul, N of Prain-

ha, on coastal granite. 26°13'44” S, 48°29'54” WD m. Leg. M.
C#ceres & A. Aptroot (no 27967), 9.10.2015, detAptroot, 2015.
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Pyrenopsis cylindrophora/ain., Acta Soc. Fauna Flora fenn. 7(no. 1): 241
(1890)

[ABL40050], Brazil, MaranhQo, RiachQo, Poco Azulcérrado on
sandstone. 7°13'28” S, 46°27'10” W, 250 m. Leg. K#ceres & A.
Aptroot (no 40050), 27.10.2016, det. A. Aptroot180
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Pyrenopsis impolitalh. Fr. ex Forsselijova Acta R. Soc. Scient. upsal.,
Ser. 3 13(no. 6): 48 (1885)

Spores globose, 8/ascus, zu 8, 3.3—4.4 um; hymemid< blue.
Algae with red gel.

[11212], Portugal, Azoren, Sao Miguel, an schwarzawafelsen bei

der Kiste von Mosteiros bei Beira - Mar de Baix@°58.320* N,
25°49.426* W, 0 m. Leg. F. Schumm (no11212). 0B003.
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Pyrenopsis olivace&ain., Acta Soc. Fauna Flora fenn. 7(no. 1): 241 (1890)
[ABL18135], Brazil, Sergipe, Parque Nacional Seatealtabaiana, on

quarzite rock along waterfall. 400 m, 10°44'35"%,°20'25” W. Leg.
M. C#ceres & A. Aptroot (no 18135), 27.07.2013, deAptroot, 2013.
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Pyrenopsis picingNyl.) Forssell Nova Acta R. Soc. Scient. upsal., Ser. 3
13(no. 6): 45 (1885)
= Synalissa picindyl. 1857

Thallus crustose, thinly episubstratic and filmelileffuse and poorly
delimited, continuous to finely rimose, black wheny, dark reddish
brown when wet. Apothecia immersed, perithecioidl-0.2 mm

across, with a punctiform disc. Proper exciple podeveloped; epi-
thecium grey-brown; hymenium colourless, I< deeageblparaphyses
sparingly branched and anastomosing, 1-1.5 um thiggpthecium

colourless. Asci (16—-)24—-32-spored, broadly claviatectionally uni-

tunicate, with a strongly amyloid cap, Ascosporeselled, hyaline,

ellipsoid, 4—6(-7) x 3—4(-5) pum, Pycnidia immers€dnidia thread-
like. Photobiont cyanobacterial, chroococcoid (@Gkegpsa), the cells
surrounded by a reddish-violet gelatinous shegibt &sts: all negati-
ve. Chemistry: without lichen substances. Notepecis close to P.
grumulifera, from which it is not always distinghedd, but with an
effuse, thin, black thallus overgrowing mossesamia siliceous rocks.

[ABL71548], Korea, Prov. Jeollanam-do, Goheung-@ustr., Geum-
sanmyeoun, Geogeum-do, Shinjeon-ri, Yeonson beachsiliceous
rock. 34°26’'48” N, 127°07°03” E, 2 m. Leg. A. Aptot (no 71548),
19.10.2013, det., A. Aptroot, 2013.
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Pyrenopsis portoricensi&ahlbr.,Mycologia 22(2): 72 (1930)

[ABL21438], Brazil, Cear#, \uixad#. Serra do Estev@ear chapel, on
schistose rock in Caatinga. 250 m, 04°55'44” S(#50” W. Leg. M.
C#ceres & A. Aptroot (no 21438),1.4.2014, det. Mh@tz (dupl.),
2014.
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Pyrenopsis subareolatéNyl. ex Malbr.) Cromb.Monogr. Lich. Brit.: 24
(1894)

= Collemopsis fuscatuléNyl.) H. Olivier, Flora Lich. Orne 1: 111 (1882)

= Collemopsis subareolatalyl. ex Malbr., Bull. Soc. Amis Sci. Nat.
Rouen, Sér. Il 17: 84 (1881)

= Pyrenopsis fuligineaar. subareolataNyl. ex Malbr.) BoistelNouv.
FI. Lich. 2: 315 (1903)

= Pyrenopsis fuscatul&lyl., Mém. Soc. Imp. Sci. Nat. Cherbourg 5: 143
(1858)

Thallus crustose-areolate, slightly gelatinous wivety homoiomerous
and densely paraplectenchymatous throughout, @aidish brown to
brownish black, red-brown when wet, to 0.1 mm thic&ntinous to
areolate, the areoles up to 0.8 mm wide, flatigghlly convex, usually
smooth (but sometimes granulose at margins). Ap@lm/cnoascoca-
rps, immersed, 1(—2-3) per areole, perithecioid-@.4 mm across,
with a pore-like disc and a distinct thalline margEpithecium co-
lourless to brownish; hymenium colourless, 85-100high, I< blue-
green turning red-brown; paraphyses simple or sghribranched in
upper part. Asci 8-spored, subcylindrical, the ousall I< blue,
without apical amyloid structures. Ascospores lecklhyaline, broad-
ly ellipsoid, 9-15(-18) x 6-9(—11) pum. Pycnidia immsed, pyriform.
Conidia ellipsoid, c. 3 x 1-1.5 um. Photobiont cylacterial, chroo-
coccoid (Gloeocapsa), the cells single or clustesegrounded by
reddish-violet gelatinous sheaths, 7-10 pm widel.(igkeats). Spot
tests: all negative. Chemistry: without lichen dabses. Note: on
siliceous rocks with a prolonged water seepage Edte.

[ABL53572], Taiwan,Taipei County, 25 km N of Taipaeashore,
volcanic rock outcrop mear Sanji, 0-5 m, 25°17'2M,121°30'41" E,

on volcanic rock. Leg. A. Aptroot (no 53572), 222@01, det. M.
Schultz, 2007.
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Pyrenopsis triptococclyl., Flora, Regensburg 64: 2 (1881)

Thallus crustose, episubstratic, slightly gelatsmiouhen wet, dark
reddish brown to brownish black, granulose, thengles aggregated
into irregular, 0.15-0.75 mm wide, smooth to veutose, flat to
slightly convex areoles separated by thin fissulfes,peripheral ones
sometimes slightly elongated and radiating. Thadlnatomy homoio-
merous and paraplectenchymatous throughout, witetaork of 2—3
pum thick hyphae encloising the photobiont cells, fyazia pycnoasco-
carps, immersed, 0.2—0.45 yum across, at first alpesthecioid with
a pore-like disc, then with a slightly expandedchl concave disc and
a thin, granulose thalline margin. Proper excipipuliform, prosople-
ctenchymatous, 7-10 um wide; epithecium dark orargewn, 5-12
pm high; hymenium colourless, 90-120 um high, I< bluening
red-brown, K/I< blue; paraphyses simple or spaginglanched and
anastomosing in upper part, more or less condiriatesepta, 2—3 pum
thick, the apical cells capitate; subhymenium cd&ss, 30-60 pm
high, thicker in central part. Asci 8-spored, subyical, the wall 1<
blue, with an apical amyloid tholus surrounded bstrangly amyloid
outer gelatinous sheath. Ascospores 1-celled,mgabroadly ellipsoid,
9-13 x 7-8 pm. Pycnidia immersed, pyriform. Conieligpsoid. Pho-
tobiont cyanobacterial, chroococcoid, the cellsgknor clustered,
measuring 7-11 x 4—7 pm, surrounded by reddis-v{@alethe periphe-
ry) to colourless (in inner parts) gelatinous sheatSpot tests: all
negative. Chemistry: without lichen substanceselNoh basic silice-
ous rocks, especially basalt, in sunny seepagkstrac

[ABLsn], South Africa, Western Cape prov., Bontelgational Park

near Swellendam, 170 km E of Kapstad, on rock atorgy. Leg. C.M.
van Herk (s.n.), 5.10.1997, det. M. Schulz, 2005.
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Spilonema revertenslyl., Flora, Regensburg 48: 601 (1865)
= Spilonemopsis revertei(llyl.) Vain., Ark. Bot. 8(no. 4): 98 (1909)

Photobiont: Stigonema with distinct bluish-black hypothallus.Note:
belongs now to the Coccocarpiaceae.

[ABL55952], China, Yunnan Prov., Jianchuan Co.ki#bS of Lijiang,
along ridge road in Mt. Shibaoshan Pdriknus yunannensiand scle-
rophyll shrubs among sandstone outcrops, 2500 f222%0” N,
99°49'47” E, on sandstone. Leg. A. Aptroot (no 539 19.10.2002,
det. M. Schulz, 2005.

271



Spilonema revertens
272



Spilonema revertens
273



Spilonema revertens
274



Spilonema revertens

275



Stromatella bermudangRiddle) Henssenmjchenologist 21(2): 112 (1989)
= Psorotichia bermudan&iddle,Bull. Torrey bot. Club 43: 154 (1916)

Apothecia umbonate. Spores ellisoid, simple, hgal@iascus, c. 12-16
X 7-7.5 pm.

[ABL53071], Taiwan, Pingtung County, 45 km SE ofdkaiung, near
Fangshan, rock outcrops, on conglomeratic rock.022%” N,
120°41'54” E, 20 m. Leg. A. Aptroot (no 53071),.16.2001, det. A.
Aptroot, 2002, conf. M. Schulz, 2007.
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Synalissa mattogrossens{Malme) Hensserger. dt. bot. Ges. 92(2-3):
486 (1980)
= Peccania mattogrossendialme 1937

[ABL50933], Brazil, Alagoas, \uebrangulo, Pedra halda, Serra do
Boi, on exposed granite rock in Atlantic rain fdre8°14'28” S,

36°25'1" W, 800 m, A. Aptroot (no 50933) & J.G. Gacante,

25.07.2019, det. A. Aptroot, 2019.
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Synalissa symphoregAch.) Nyl., Act. Soc. linn. Bordeaux 21(4): 264
(1857) [1856]

=Collema ramulosunidoffm., Deutschl. Fl., Zweiter Theil (Erlangen): 161
(1796) [1795]

=Lempholemma fascicula#&ahlbr.,Cat. Lich. Univers. 3: 16 (1924) [1925]

= Lichen fascicularidVulfen,in Jacquin, Collnea bot. 3: 137 (1791) [1789]

= Lichen symphoreu&ch., Lich. suec. prodr. (Link%ping): 135 (1799) [1798]

= Omphalaria symphoreéAch.) Tuck.,Syn. N. Amer. Lich. (Boston) 1:
139 (1882)

= Parmelia ramulosgHoffm.) Ach.,Methodus, Sectio post. (Stockholmi®):
249 (1803)

= Synalissa ramulosgdoffm.) K%rb.Syst. lich. germ. (Breslau): 297 (1855)

Spores hyaline, simple, globose, c. 16/ascuss 9,8 um. Hymenium
without colour, c. 167 pum, hypothecium brownish5@.um

[11010], Germany, Baden-Wirttemberg, Kreis G%ppirtdenenstau-

fen, auf Kalkbl%cken im Halbrockenrasen sudlich 8prelburg,
48°44.401* N, 9°42.666* E, 560 m. Leg. et det.r8ehd0.07.2003.
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Synalissa symphoredAch.) Nyl., Act. Soc. linn. Bordeaux 21(4): 264
(1857) [1856]

=Collema ramulosunidoffm., Deutschl. Fl., Zweiter Theil (Erlangen): 161
(1796) [1795]

=Lempholemma fascicula#&ahlbr.,Cat. Lich. Univers. 3: 16 (1924) [1925]

= Lichen fascicularidVulfen,in Jacquin, Collnea bot. 3: 137 (1791) [1789]

= Lichen symphoreu&ch., Lich. suec. prodr. (Link%ping): 135 (1799) [1798]

= Omphalaria symphoreéAch.) Tuck.,Syn. N. Amer. Lich. (Boston) 1:
139 (1882

= Parmelia ramulosgHoffm.) Ach.,Methodus, Sectio post. (Stockholmi®):
249 (1803)

= Synalissa ramulosg@Hoffm.) K%rb.Syst. lich. germ. (Breslau): 297 (1855)

Spores hyaline, simple, globose, c. 16/ascus 9,8 um. Hymenium
without colour, c. 167 pum, hypothecium brownish5@.um

[13242], Germany, Kreis G%ppingen, Hohenstaufdnkalibl%cken
bei der Spielburg, 570 m. Leg. et det. Schumm 0807 .
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Thelochroa montiniiA. Massal., Symmict. Lich.: 86 (1855)
Ascospores 10 x 5 pm.
[ABL51579], Taiwan, Taichung County, park of Natiurastory Muse-

um, on limestone, 100 m, 24°09°'22" N, 120°40’08” Leg. A. Aptroot
(no 51579), 6.10.2001, det. A. Aptroot, 2002, d&tSchulz, 2005.
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Thyrea confusaHenssen, in Henssen & J?rgensen, Lichenologist
22(2): 146 (1990)

[ABL56996], China, Yunnan Prov., Yunnan Co., Stéioeest, Parkland
with limestone outcrops, c.. 2000 m, 24°49'01”" N)3°19'27” E, on

limestone. Leg. A. Aptroot (no 56996), 27.10.2062t. A. Aptroot,

2003, conf. M. Schulz, 2005.
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Thyrea confusaHenssenin Henssen & J?rgensen, Lichenologist 22(2): 146
(1990)

Thallus foliose to squamulose-umbilicate, polypby#, gelatinous
when wet, forming small cushions or up to 2 cm widgettes. Squa-
mules 2-5 mm wide, to 1 cm long, erect or ascendlagor weakly
channeled on lower surface, irregularly branchedadly rounded at
apex, black but most often bluish-grey pruinosederofwith small,
globose, granular isidia, otherwise smooth; lowefage plicate, often
paler than upper surface. Thallus ecorticate, 260+8n thick; medul-
la 200-300 um thick, of irregularly arranged, laxphge, in the upper
and lower parts consisting of mainly anticlinaliyemted hyphae enc-
losing the photobiont cells. Apothecia pycnoasgesarare, small,
immersed to semi-immersed, the disc punctifornghsly depressed,
brownish, with a persisting thalline margin. Propgciple colourless,
up to 10 um wide; hymenium colourless, up to 150 jigh hK/I< blue;
paraphyses distinctly septate, sparingly branchetl anastomosing,
the apical cells slightly thickened, up to 3 pum widg/pothecium
colourless. Asci 8-spored, cylindrical, thin-walledth an external I<
blue cap. Ascospores 1-celled, hyaline, globosbkroadly ellipsoid,
thin-walled, (7.5-)8-12(-15) x 5-7.5(-=10) pm. Pycaidnmersed,
globose, unilocular, 90-120 um across. Conidia dyloal, 2—-3 X
1-1.5 um. Photobiont cyanobacterial, chroococcoiih & few cells
measuring (4-)6-8(—10) um, surrounded by a browmgshatinous
sheath. Spot test: all negative. Chemistry: withHalten substances.
Note: on steeply inclined, sunny faces of calcasemeks with short
periods of water seepage after rain.

[ABL77834], Brazil, Mato Grosso do Sul, Bodoquebente de CQo,
summit, in Atlantic rain forest on exposed lime&020°47°05” S,

56°45'0" W, 450 m. Leg. A. Aptroot (no 77834), 1.2018, det. A.
Aptroot, 20109.
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Zahlbrucknerella calcareaHerre) Zahlbr., Cat. Lich. Univers. 2: 762
(1924)

= Zahlbrucknera calcaredderre, Proc. Wash. Acad. Sci. 12(2): 129
(1910)

Thallus minutely filamentous, dark olive-green twe-black, forming
up to c. 2 cm wide rosettes or scattered, 0.5 nirartd 0.5-1 mm wide
tufts, the central parts of the rosettes often glyff. Filaments prostra-
te, attached by short hapters, often paired but fxée and diverging
tips, (30-)40—60 pm thick, mostly 1-2 mm long, tapering to a c. 10 pm
thick point; older, basal filaments 60—110 pum thick, with a prominent,
persistent, up to ¢. 25 um thick basal strand of conglutinated, rectangu-
lar to roundish hyphal cells. Apothecia lecanoriiaggral on the fila-
ments, to 0.4 mm across, with a concave to flak deown to blackish
disc, and a persistent thalline margin. Properg@aabsent; epithecium
dark green to brown, hymenium colourless, 100-130 pm high, K/I+
blue-green; paraphyses straight, branched and anastomosing, 1.5-2 pm
thick; hypothecium colourless, 10-50 um high. Asci (8—)24(-32)-spo-
red, cylindrical to clavate, thin-walled, withouttlaolus. Ascospores
1-celled, hyaline, subglobose to broadly ellipsoid, 6—12 x 5-8 pm.
Pycnidia c. 0.2 mm wide, lateral on the filamenit® ostiolar region
dark green to brown. Conidia 1-celled, hyaline,ilbarm, 3-5 x c. 1
um. Photobiont cyanobacterial (Scytonemdike), the trichomes up to c.
6 um thick at apex, with 10-12(-20) um wide cells; trichomes with
false branchings, i.e. cell divisions exclusivelytielinal; when the
trichome splits, the formerly connected ends sgaoiving indepen-
dently to form V-shaped branchings (visible at iéasyounger parts of
the thallus). Spot tests: all negative. Chemistwithout lichen
substances. Note: on limestone and dolomite, marelyr on basic
siliceous rocks.

[ABL115], Turkey, Bitlis, Mutki, Balh k%yu, 38°221£29" M,

41°38'52.68” E, 1462 m. Leg. K. Yazici (no 11509.08.2016, det. A.
Aptroot, 2017.
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Physma chalazanum (Ach.) Arnold.............cemieeeeeneeeeee.... 55, 58
Porocyphus areolatus Flot. ex K%rb........cooevviiiiiiiiiiiiies 158
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Porocyphus coccodes Flot. ex K%rb.........oceeeeeeeeiiiiiiiiieeee 158

Porocyphus dimorphus HENSSEN.......coooei i 164
Porocyphus furfurellus (Nyl.) Forssell........occcooooiiiiiiiiiiieen. 158
Pseudopeltula myriocarpa HenssenN...........cccceeeeeeiiiiieeeeceeeeeee, 172
Psorotichia ameriCana...............uuuuuii e 178
Psorotichia americana Vain.................. oo eeeeeeeveniinnnneeeeeeens 184
Psorotichia arnoldiana (Hepp) K%rb..........cceeeeeiiviiiiiininnnnnnns 42, 46
Psorotichia bermudana Riddle................ccccciiiiiiiiiiiiiiiiiiiiiie 276
Psorotichia coccodes (Flot. ex K%rb.) Arnold...............ccceveeeee 158
Psorotichia furfurella (Nyl.) BOIStel.........ccooeiiiiiiiiiiiiiiiiiieiceeeee 158
Psorotichia lecanopsoides (Nyl.) BoiStel.....cccccoeeeeiiiiiiiiiiinnnnnn. 158
Psorotichia lutophila...........ccoooooii 189
Psorotichia murorum...........coooeeiiiiiiiecee e 193
Psorotichia pelodes K%rb. ex Stein.........cccoeevvvviiiiiiiiieeeeeieiiinnnn, 51
Psorotichia schaereri (A. Massal.) Arnold......................... 197, 204
Psorotichia vermiculata (Nyl.) Forssell......o i, 206
Pterygiopsis atra VaiN..........ccoooviiiiiiieeeee e 211
Pterygiopsis densisidiata APtroOt..........cocceeeeriiiiiieeeeeeeeeeeeennnnnns 216
Pterygiopsis guyanensis M. Schultz, Porembski &&id........... 224
Pterygiopsis neglecta (Erichsen) M.Schultz.....cc...................... 220
Pyrenocarpon arnoldianum (Hepp) Trevis......ccccccvvvvveeeeennen. 42,46
Pyrenopsidium pulvinata (Schaer.) Th. Fr....cccceeevvivviiiiiiiiinnn, 25
Pyrenopsis caesiella Th. Fr.........ocooeeeeee e 108
Pyrenopsis carassensis Vain............oooi oo 231
Pyrenopsis cylindrophora Vain.............ccccceeviiiiiiiiieeeeceeieeee, 236
Pyrenopsis fuliginea var. subareolata (Nyl. ex MalBoistel........ 260
Pyrenopsis fuscatula Nyl............cccuuiiii e 260
Pyrenopsis haemalea (Sommerf.) NOItl......cocoooeevviiiiiiiiiieeeen, 25
Pyrenopsis impolita Th. Fr. ex Forssell.....ccooeeiieeiiiiiiiiiiiiiiiinnn, 243
Pyrenopsis lecanopsoides NYL...........oiiiereeeeeiieieee s 158
Pyrenopsis olivacea Vain...............uuuiiieeececeee oo 247
Pyrenopsis picina (Nyl.) Forssell..........oocoeeeerviiiiiiiiiiee e, 251
Pyrenopsis portoricensis Zahlbr............. ;o eeeeeieeiieiiiiiiiniieeeen 256
Pyrenopsis pulvinata (Schaer.) Hellb........coooe i, 25
Pyrenopsis schaereri (A. Massal.) Nyl.......coeeeeeeeee... 197, 204
Pyrenopsis subareolata (Nyl. ex Malbr.) Cromh....................... 260
Pyrenopsis triptoCoCCa NYL.......cooooviiiiiicceeee e 266
S

Spilonema revertens Nyl..........cccoiiiiiimmme e 271
Spilonemopsis revertens (Nyl.) Vain..........ccccceceeeiiiiiiiiiiiinnnnen. 271
Stromatella bermudana (Riddle) Henssen............cviiiiiennnnn. 276

319



Synalissa intricata (Arnold) Nyl............cooi 63

Synalissa mattogrossensis (Malme) Henssen..............ccccuvueee. 282
Synalissa nitidula MUIL Arg.......coooiiiiiiime e 131
Synalissa picina Nyl 1857.......cccoooiiiiiiiiii 251
Synalissa ramulosa (Hoffm.) K%rb...........ccceeeiiiiiin. 291, 293
Synalissa schaereri (A. Massal.) TuCK........ccccceeiiiiiinnn. 197, 204
Synalissa symphorea (Ach.) Nyl............uvceeeemiiniiinnnnnn. 291, 293
T

Thelochroa montinii A. MassSal.............ov e eeeeeie e 297
Thyrea confusa Henssen..............ccoo.cc o e vvvvnneeeenennnnn 302, 307
Thyrea cubana (Tuck.) Riddle............ooiiieeeeeeriiiiiiee s 117
Thyrea polyglossa (Nyl.) Zahlbr............co i, 3
Trachyderma schaereri (A. Massal.) Trevis......ccccccceeeees 197, 204
Z

Zahlbrucknera calcarea Herre........coooevieeieeeeiiiieiieeeeeeeeee, 310

Zahlbrucknerella calcarea (Herre) Zahlbr.....ceeeveevevninnnnen... 310
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This book illustrates and describes various membeérs
the Lichinaceae.For a reliable identification iuseful to
make thin sections, and to have access to idemti&ée-
rence collections. This book aims to provide thosestly
for some tropical species.



