Provisionary key to Claussenomyces s. auct. (G. Marson + H.O. Baral 17. März, 1994, improved 14.09.1996 and 2002)

Species of Claussenomyces grow on wood, bark or resin of broad-leaved or coniferous trees. Some grow on substrate fallen on the moist ground (“hygro”), others are xerotolerant and fruit on hanging branches (“xero”).

The key is based on a vital character, the presence versus absence of true ascoconidia, which can be observed with final security only with living material. Within the living asci, these small conidia are held together by an invisible membrane in (4-)8 large, ± globose balls which are forcibly discharged as entities. These balls can at first glance easily be taken for ascospores. When the ascus is killed, the ascoconidia fill the complete ascus, and the balls usually become totally obscured. Species without true ascoconidia may form very similar conidia on their ascospores, but in a much lower quantity. This happens never within the living asci, but either on discharged spores or within dead asci.


Asci are always with croziers (?exception: Cl. sp. on Genista). Ölm. means relative lipid content (0 = no lipid, 5 = maximum content). Provisionary names are put in “…” and refer to new species. Literature species are given in small font, not all literature is included so far.

1 Without true ascoconidia (but sometimes small conidia found within dead asci), ascospores mostly only with transsepta (only in Cl. sp. on Pinus mugo rarely with oblique septa)  ………. KEY A
1* Living mature asci containing many small ascoconidia inside 4-8 balls, ascospores with transsepta and in some species also with longisepta . . ……………... KEY B
KEY A (without ascoconidia)

1 Apothecia ionomidotic (adding KOH dissolves (olivaceous-)brown pigment to a deep red-brown, not distinctly staining the medium), ascospores *>40 µm long . . . . . . . 2

1* Apothecia not ionomidotic (adding KOH usually dissolves greenish pigment, no transient stain to the medium), *<38 µm long, rarely –53 µm . . 3

2 Apothecia 2-4 mm, strongly erumpent from bark, spores *150-180 x 3.6-4.1 µm (+150-155 x 3.3-3.5), multiguttulate, 7-septate, with long-tapering ends, with extracellular “oil” in whole hymenium, rhomboid crystals present in medulla, branches of Quercus  . . . . (type of Claussenomyces, not congeneric with all following species), Central Europe (very rare). . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . Cl. jahnianus
2* Apothecia 0.2-0.3 mm, superficial (?turbinate), no extracellular “oil”, no crystals, spores +38-78 µm long, upto 15-septate, USA . . . .  . . . Cl. tympanoides (= Cl. pusillus)
3 Apical wall of dead asci distinctly thinner than lateral wall, or of equal thickness, surface cells of paraphyses and ectal excipulum surrounded by strongly refractive, pale olivaceous-ochraceous(-golden), small granules (like sand), lipid content low: Ölm.1-2(-3), apothecia 0.1-0.5 mm diam, lacking anamorph, resinicolous on Pinaceae . . . . . . . . . . . . . . . . . . . . . . 4

3* Wall equally rather thin, no sandy exudate, ascospores +17.3-23.7 x 5.5-7.3 µm, multiguttulate, finally 3-septate (?overmature), apothecia 0.5-2 mm, on thick distinct stipe, dark yellowish green-grey, on wood of Nothofagus ….. Cl. simplex Gamundi

Resembles an Ascocoryne in many aspects but has inamyloid asci.

3** Apical wall of dead asci forming a thick dome, lateral wall distinctly thinner, exudate ± homogeneous, cloddy or ?granular ….... 5

4 Ascospores *(21-)24-40(-47) x (3.5-)4-4.8(-5.5) µm, 7(-11)-septate, strongly inflating during germination, apothecia light blue-green-grey, on wounds on branches of Picea, Pinus, rarely Larix, Europe  . . . . . . . . . (very common, xero) Cl. kirschsteinianus (Kirschst.) G. Marson & Baral

4* Ascopores *(13-)15-20(-25) x (4.2-)5-6(-6.5) µm, (1-)3-6(-7)-septate, apothecia grey with faintly greenish tint, on wounds on branches of Picea, Pinus, Europe, USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (quite rare, xero) Cl. "griseus"

The USA find is a bit between kirschsteinianus and griseus, having spores  14.7-22 x 4.2-5 µm, 3-6-septate, apothecia light bluish-greenish-grey.

5 Apothecia lacking anamorph, resinicolous on Pinaceae, ascospores *27-35 µm long or *6-9 µm wide …….. 6

5* Apothecia with or without anamorph, on broad-leaved trees, ascospores mostly shorter, or narrower (max. 5.6 µm) . . . . . . . . . . . . . . . . . . 7

6 Ascospores *27-53 x 2.8-3.8 µm, ± cylindric, 3-7-septate, no longisepta, apothecia  0.2-0.6 mm, hymenium whitish, translucent, inconspicuous among black yeasts, on branch of Picea, Switzerland . . . (rare) Cl. "hyalinus"

6* Ascospores *(14-)17-21(-24) x (6-)6.5-7.5(-9) µm, oblong to subclavate, (2-)3(-4-5)-septate, sometimes with one oblique septum, with some small LBs (Ölm.1-2), apothecia 0.2-0.5 mm, bright bluish-green(-olivaceous), substipitate, on branches (wood) of Pinus mugo (xero, rare) … Cl. sp.
7 Ascospores predominatly 7-septate or 3-7-septate at ± equal frequency … 8

7* Ascospores predominantly 3-septate, ?rarely more? ….. 11

8 Anamorph long-stalked (synnemata of Dendrostilbella-type), apothecia 0.6-1.4 mm, ???????green, teleomorph without globose cells? in ectal excipulum, anamorph upto 2 mm tall, ascospores 13-21 µm long . . . . . . . . . . . . . . . . . . . . . . . . . . . (rare, ?hygro) Cl. "maas-gesterani"
8* Anamorph short-stalked or sessile (sporodochia or synnemata of Coryne-type), ascospores with high lipid content (Ölm.4-5, multiguttulate with medium sized and small LBs) . . . . . 9

9 Apothecia cream-greyish to very pale bluegreen, 0.6-1.8 mm, distinctly stalked, ascospores *13.5-22(-26) x 3.5-4.3 µm, (3-)7-septate, asci *11.2-13 µm wide, anamorph whitish or pale blue-green, conidiogenous cells *11-13 x 1.5 µm, conidia *2.3-3 x 1.1-1.3 µm, on lower face and in cavities of very rotten trunks and branches (Alnus, Fagus), Central Europe ………. (rare, hygro) Cl. "Waldhaff"

9* Apothecia light to dark (blue-)green (xero).. 10

10 Apothecia ochre-grey with dark blue-green to black margin, 0.5-1.8 mm, ascospores *22-30(-36) x (3.8-)4.4-5(-5.6) µm, 7-septate, asci *14.5-16.3 µm wide, anamorph turquoise-blue o black, 0.4-1 mm, globose to obpyriform, fasciculate, conidiogenous cells 5.7-9 x 1.5-2.1 µm, conidia *3.2-4.5 x 1.2-1.4 µm, on bark of Salix caprea, Central Europe  . . . . . . . . . . . . . . . . . . . . (rare, xero) Cl. "caeruleomarginatus"
Compare Patellaria proxima Berk. & Br. (1896: 468) = Odontotrema longius Nyl.

10  Apothecia light (yellowish-)green(-bluish), 0.2-0.9(-1.3) mm, ascospores *(13-)14-18(-19.2) x 4-4.3 µm, 3-7-septate, asci *11-12 µm wide, anamorph yellow, 0.1-0.25 mm, conidia (on ascospres!) *2.2-2.5 x 1.4-1.6(-1.8) µm, on bark (periderm and bast), rarely wood of Salix cinerea or on old basidiocarps of Hymenochaete tabacina,  Central Europe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (rare, xero) Cl. "salicicola"
10*  On wood of Alnus, conidiogenous cellc 30 µm long  (=?sp. 7-septate). .. . . Coryne virescens = "Cl. virescens"
11 Anamorph long-stalked (synnemata of Dendrostilbella-type), exudate pale greenish, apothecia 0.2-0.6 mm, some shade of green, teleomorph with globose cells in ectal excipulum, anamorph upto 1.2 mm tall, ascospores *(9-)11-15(-17) x 3.5-4 µm, Ölm. 4, asci *9.3-11(-12.5) µm wide, on wood of Fagus but also Fraxinus, Populus, Quercus, Salix, Europe . . . . . . . . . . . . . . . . . . . . . . . . . . (common, hygro) Cl. prasinulus
11* Anamorph unknown, exudate bright bluegreen (xero). . . . 12

12 Ascospores *12-17(-18.5) x (3.5-)4-4.7(-5) µm, Ölm.3-4, asci *11-12.3 µm wide, dome immature/mature abruptly thickened (lateral wall thin), with croziers, terminal cells of paraphyses 8-12 µm long, apothecia 0.2-0.5 mm, round, black, on ?Genista (Spain), Arctostaphylos, USA (rare, xero)……….Cl. sp.
12. Ascospores *(12-)13-15.5 x (2.8-)3.3-4 µm, Ölm. 1-2, asci *9.5-9.7 µm wide, dome immature (+) gradually thickened (lateral wall ± thick), ?without croziers,terminal cells of paraphyses 3-4 µm long, apothecia 0.15-0.4 mm, black, elliptical, on wood of Cistus, Spain (rare, xero) ……… Cl. sp.
KEY B  (with ascoconidia)

1 Ascoconidia long-cylindrical, constantly distinctly allantoid (l/w ratio * c. 3.5-4:1) . . . . . . . . . . .   KEY B1
1* Ascoconidia globose, ovoid, ellipsoid or shortly cylindrical, straight to slightly curved (l/w ratio * c. 1-2:1, rarely higher) . . . . KEY B2

KEY B1 (ascoconidia long-cylindrical, thin, always curved)

1 Ascospores with trans- and longisepta (muriform) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1*  Ascospores with only transsepta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2  Ascospores distinctly muriform, with c. 3-6 longisepta, these often oblique, (mature) fusoid to narrrowly trapeziform (raute!), *17-22 x 4-5 µm, ascoconidia, *2-2.3 x 0.3 µm, ectal excipulum brown, exudate on paraphyses yellowish to faintly brownish, LBs within paraphyses often larger than half of paraphysis width, apothecia blackish, with distinct dark margin, exudate (in ectal excipulum?) blackbrown, KOH rather inert, asci *125-135 x 12-13 µm, mostly associated with Dacrymyces sp., in the field so far always without associated anamorph, in pure culture forming conidia ???in separate conidiomata, on decorticated branches of Carpinus, Fagus, Corylus etc., Europe . . . . . . . . . . (very common, xero) Tympanis xylophila P. Karst. = Cl. xylophilus comb. nov. (früher “bicolor”)
2* Ascospores with only a few longisepta . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3 Apothecia 0.3-0.8-1.2 mm, never with dark margin, asci *-166 x 15 µm, on Carpinus and Quercus, Central Europe . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . (rare, xero) Cl. imperspicuus (früher cf. luteoviridis)

3* Apothecia 1-4 mm, asci +(175-)190-240(-260) x 18-23(-25) µm, on Pseudotsuga, anamorph forms pycnidia . . . . . . . . . . . . . . . . . . . . . . . . . . Cl. pseudotsugae

4 Ascospores clavate, during formation of ascoconidia predominantly 7-, rarely upto 15-septate . . . . . . . . . . . . . . . . . . . . . . . . (rare, xero) Cl. "dacrycarpinae"
4* Ascospores cylindrical to subclavate (-clavate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5  Ascospores during formation of ascoconidia constantly 15-septate, *19-27 x 3-3.2 µm, asci *110-166 x 11.3-13.5 µm, paraphyses apically nearly always unbranched, anamorph usually present, always pure yellow, forming conidia *2.5-3 x 0.6-0.8 µm (corresponding to the ascoconidia), mostly on wood of Quercus, also Carpinus, Salix, Central Europe . . . . . . . . . . . . . . . . . . . . . . .  (very common, xero) Cl. "munathina"
5* Ascospores 4-12-septate, asci *88-100 µm long, without anamorph  . . . . . . . . . . .  (rare, ?xero) Cl. hydnicola
KEY B2 (ascoconidia short and thick, only exceptionally curved)

1  Ascoconidia ± globose, apothecia on resin of Pinus, Larix, Picea, Europe. . . . . . . . . (common, xero) Cl. olivaceus
1* Ascoconidia ovoid, ellipsoid or short-cylindrical, apothecia not resinicolous . . . . . .  2

2  Ascospores ± muriform (with longisepta), often fusoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2* Ascospores not muriform (only transsepta), usually cylindrical . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3  Apothecia not ionomidotic (adding KOH dissolves some greenish exsudates), 0.5-1.5 mm, ascospores ± cylindrical to slightly clavate, with a few longisepta, 5-11-septate, ascoconidia cylindric-ellpisoid, rarely very slightly curved …. 4

3* Apothecia ionomidotic (adding KOH dissolves red pigment into medium) . . . . . . . . . .  5

4 Without anamorph, conidia of anamorph slightly allantoid, *µm, phialides *µm, ascospores *µm, asci *µm, Europe . . . . . . . . . . . . . . . . . . . (very common, xero and hygro?) Cl. c. atrovirens

A find on Quercus (?GM): ascoconidia often slightly curved, apothecia turbinate, with very thick medulla, like C. "corticicola"
4* With anamorph (with short to medium long thick stalk), conidia of anamorph slightly allantoid, +1.8-2.9 x 0.5 µm, phialides +3.4-4.8 x 1.4 µm, ascospores +(19.4-)22.3-29 x 4.8-5.8 µm, asci +(126-)162-175 x (8.7-)10-12.6 µm, on wood of Nothofagus, Patagonia …. Cl. pleomorphicus Gamundi & Giaiotti

5  Ascospores clavate . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cl. clavatus

5* Ascospores fusoid . . . . . . . . . . . . . . . . . . . . . . . . . Cl. canariensis

6 Asci broadly clavate, + c. 40 µm long, apical wall of dead asci thinner than lateral wall, apothecia 0.05-0.15 mm, ± brown, ± parasitic on or in basidiocarps of Vuilleminia comedens, on Crataegus and Prunus spinosa, Central Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (rare, xero) Cl. "minutus"

6* Asci ± cylindric-clavate, + >50 µm long, apical wall of dead asci thicker than lateral wall, apothecia larger, blackish … 6

6 Apothecia 0.5-2.2 mm, olive-brown to black, substipitate, erumpent from bark, with excipular tissue thicker than hymenium, subhymenium olivaceous-brownish, ascospores 7-septate, *(10.5-)12-15.5 x 2.8-3.5 µm, ascoconidia *1.9-2.2 x 1.2-1.4 µm, with striking black sessile anamorph -0.8 mm, so far only on bark of Salix cinerea,  Central Europe. . . . . . . . . . . . .  (rare, xero) Cl. "corticicola"
6* Apothecia 0.2-0.6 mm, with excipular tissue thinner than hymenium, without anamorph, subhymenium hyaline (always?) . . . . . . . . . . 6

6 Apothecia lignicolous, ascospores 7-15(-21) septate ............ aufspalten, (Zotto's Art mit den langen Sporen integrieren) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (rare, xero) Cl. "dacrymycetoideus"
6* Ascospores max. (4-)7-septate . . . . . . . . . . . 7

7 Ascoconidia *2.3-3.3 x 1.4-1.8 µm, ascospores *(17-)19-24(-26) x 3-3.8(-4.4) µm, asci *60-120 x 13-15(-17) µm, on Fabaceae (Cytisus, Genista), also Erica?, Spain (also USA?)  …. Cl. pillariformis
7*Ascoconidia *1.8-2 x 0.8-1.2 µm, ascospores *(14-)16-22.5 x 3-3.5(-4.4) µm, asci *70-100 x 10.5-11.3 µm, apothecia ± green to black, on or in basidiocarps of (or associated with) Tubulicrinis glebulosus, on wood (rarely bark) of Salix (rarely Quercus), Central Europe ……. . (quite common, xero) Cl. "tubulicrinidis"

