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ABSTRACT : Based on a study of mostly recent collections and an isoty;?e of
Ombrophila subvillosula, this species is redescribed and figured with more details. It
is mainly restricted to needles of Picea abies, and is so far only .known from Qentral
Europe. A new monotypic genus Pubigera is proposed and its placement in the
Arachnopezizeae (Hyaloscyphaceae) is suggested.

RESUME : (Pubigera, un genre nouveau pour Ombrophila subvillosula Reh.m.) Baséef
sur l'étude de quelques récoltes, récentes pour la plupart, et d'un isotype d
Ombrophila subvillosula, les auteurs redécrivent cette espéce et la ﬁgurent en c%etad.
Elle est surtout limitée aux aiguilles de Picea abies, et n’est connue, jusqu’a ;?resent,
que d'Europe Centrale. Le genre monotypique nouveau, Pubigera, est proposé et son
classement au sein des Arachnopezizeae (Hyaloscyphaceae) est suggéré (traduit par la
rédaction).

INTRODUCTION ;

During several stays in Legnica (Poland) the second author took the chance to search
for inoperculate discomycetes in the same areas where Schroete{ collected‘ one hundred
years ago. This led not only to several collections of species mentioned by him (Schrgeter
1908), but also of some fungi new at least to the silesian area. Qne of these is an
exceptional discomycete growing on spruce needles which was identified as Ombl.’ophz{a
subvillosula Rehm. An examination revealed some new details, and since its relationship
within the Leotiales is ambiguous, a detailed discussion seems to be useful.
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ABBREVIATIONS :

CB = cotton blue in lactophenol, CR = congo red in ammonium hydroxide, CRB = aqueous cresyl
blue, HyO = tap water, IKI = Lugol's solution (1% 12), KOH = potassium hydroxide 5%, MLZ =
Melzer's reagent, TB = aqueous toluidine blue.

Herbaria : HB = H.O Baral ; AG = A Gminder , PRM = Museum Nationale, Sectio mycologica,
Praha | M = Minchen, Botanische Staatssammlung. Numbers in brackets {} indicate the number of
collections in which the reported feature was tested and seen.

HISTORY :

Rehm (1891:479) described Ombrophila subvillosula on the basis of a single collec-
tion. This was sent to him by W. Krieger, growing on rotten needles of Picea in a wood
close to Konigstein/Elbe near Dresden. He described the apothecia as "gallert-wachsig",
and therefore placed the species in the genus Ombrophila Fr. along with those species
with mostly strongly gelatinous, hairless apothecia, and within Ombrophila among those
species with inamyloid asci. The stipe was given as 1-3 cm long, the hairs measured 30-
120/3 pm, the asci 90-100/9-12 pm, the spores 12-20/4-5 pm. Rehm compared his new
species with Ombrophila ciliifera P. Karst. (= Pezoloma ciliifera (P. Karst.)Korf) and
O.morthieriana Rehm. The latter is restricted to needles of Larix. (Both species have a
gelatinized excipulum and are devoid of hairs. A closer relationship with Pubigera, which
is only gelatinous in the apical region of paraphyses, is not seen by us).

Saccardo (1892:39) repeated Rehm's description and placement in Ombrophila, giving
the host as "ad folia pinea", which might indicate conifers in general. Boudier (1907:93)
also accepted Rehm's generic placement, seemingly without personal studies on this
species. :

Hohnel (1918:358) studied the type collection in Krieger, Fungi saxonici 677, but gave
no detailed description. He found the apothecia to be waxy rather than gelatinous. Becau-
se of the long hyaline hairs he transferred the species to Dasyscypha Fuckel following the
broad concept of that genus in those days. No further collections were known to him.

Svrtek (1951) reported two new collections of this species from two localities in
Central Bohemia, each collection on fallen needles of Picea abies and Abies alba. He
gave a detailed decription, both in Czech, based on fresh material. An abbreviated english
translation follows : "Apothecia singly or 2-3 per needle, 1-2,3 mm @, with the stipe 2-10
mm long and 225-270 um thick, disc deep coffee-brown with a violet tint, shining, the
margin shortly denticulate with teeth-like tufts of white hairs, exterior part pubescent or
pubescent hairy, consistency of apothecia rather soft. Hairs 125-180/3-4 um, fasciculate,
agglutinated, densely roughened, septate, thin-walled, hyaline, the hairs of the exterior
part of the excipulum brown-coloured. Asci 124-177/12-14 pm, eight-spored, uni- to
biseriate, cylindrical, shortly and thickly stipitate, apex shortly truncate, pore distinct,

iodine reaction negative. Paraphyses numerous, 1,5-2 pum thin, hyaline or brownish (in
mass), in the upper part richly branching, irregularly flexuous. Ascospores (14)19-
29,5/4,5-5,5 wm (mostly 23-26/4,5-5 pm), size and shape variable, oblong fusoid,
straight, eguttulate or rarely minutely biguttulate at the apices, hyaline. On fallen needles
of Picea abies (= P.excelsa) and very rarely also on Abies alba, lying in a thick layer
under dead twigs, in damp places in woodland.” In this paper, Svréek did not agree with
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Rehm's opinion that Ombrophila cubvillosula belongs to the genus Ombrophila, an

‘ihori ted, that it
supposed the species was perhaps more close to t}xe genus { ,lbarlg. Het{a]l;?i angre phiay
L:,vc‘))uki be probably more frequent but the inconspicuously coloured apo

i the layer of damp needles. o . ‘
© f;l;iig}el}se;z’er (1954) discovered the species Germany (Hildesheim, 6.1V.1942, on

i ipti te.
needles of Picea, ut Ombrophila) and supplied a short description apgl 32::1‘?{?;;3(1 only
Poner (1959) also gave an illustration of the species, but des;r\, € D ew
macroscopical characters. Besides the occurence on nec?dles of 'P{Cw] qlt O;i o o
substrate, needles of Pinus sylvestris, was reportl\eAd’SThés ‘r(natena , which orig
’ . . " . e .
i locality in Bohema, was determined by M. vt ‘ b
’ Sllgag:zeﬂ (()in é}z’ual & Krieglsteiner 1985:93) repfne: two tfurt}:)eerzor}:;gtrtt(:l\lsa 22 ,f; ;;;ca
ipti ing from the description !
villosula, but gave no description. Judgmg . ey
: y 7). he considered both species ;
sek (1976:14, on leafs of Euphorbia), . _ ossioy
ic\:lrmgine(ric because of similarities in general appearance, branchmg' oflthe l(l;l;s oax;e bczow-
pe, presence of octaedric crystals on the exterior, alnd the etct_al ti:xcllfr\; ;1;:’11 Opezg e e
’ i he 2
i rismatica-porrecta. He considered placement j °
‘tlés‘,llifri::t;z‘rrzigeziza aureliia (Pers.:Fr.)Fuckel, thus excluding placement in the Sclero

tiniaceac.

Pubigera gen. nov. ’
Ethymol.: pubes (lat.) = down ; gerere (lat.) = to carry

1 i - ilosa, pilis
Apothecia longe stipitata, cyathiforme, margine denttcz[lclzézaallj:‘)Ol ﬁzer . r;I:asa

inalibus fasciculatis, extus tota puberulo—pllosa usque 54, e alis
r(':g:zgglelatinosa), stromate nullo. Excipulum ectale textura pr'zsgancqs pt(;)c't;um Ol
tater puoatie, oo by ?O'rtciiglece?;ullglzzgmgl}’)tltzq czc;gi;to incru;tatis. Pili
Izislti::g:;ge‘i te;lt;:?i pfer;ficigl?l%ii:sqi,mrft a'rg’ine excipuli denticz{latmaglglu;inicz‘z,” ht);(;l ZZ
v);l pallide‘ colorati, irregulariter incrustat. Asci cylmdrc;’cizec;nor;l;ozaeﬁenues oy
leviter amyloideo, apice conico, {basal} sine ﬁbu‘lae.. Parap ):1 e piosae 1o atino-
ramosae irvegulariterque flexuosae, ascos brevissime _;u];er " s b species
sae. Ascosporae oblongae, hyalinae, unicellulares, Striis 10ng

unica adhuc nota ad acus deieclos coniferarum occurit.

Fig.1-21
] pvillosula (Rehm) comb. nov. -
gl;:itggyrﬁlsfl(;:nbmphil(a subvillosula Rebm, n ;F;a?;a;éx;))rst, L., Kryptogamenﬂora v
d, Osterrei ‘ iz, 1.3 4
Deutschland, Osterreich und der Schweiz, 1,3 ' ' ‘ Nt
e: Slgasyscypha subvillosula (Rehm)Hohn., Sitzungsber.K.Akad. Wiss.Wien, Math.Na

KL, Abt. 1127 (4-5):358 (1918) ] . -
= Ciboria subvillosula (Rehm)Svreek, Ceskd Mykol. 5: 45 (1951)
Description (based on the material deposited in M, HB, AG):

Apothecia 1-2(-4) arising from one needle, fresh 0,5-1,8 mm in diam. {3}, negatively
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geotropic, hymenium slightly concave to flat, greyish-brown to dark grey when fresh {2},
with a distinct purple tint {1}, shining deep ochraceous when rehydrated (dead) {1},
margin scarcely inrolled, strongly protruding by teeth-like tufts of whitish marginal hairs,
exterior concolorous or darker, densely covered by a whitish to light grey (brownish) felt
of long protruding hairs. Stipe ~3-10/0.2-0.4 mm {3}, /0.2 mm near base {1}, + straight,
cylindrical, concolorous, densely felty or downy by + appressed or + protruding hairs,
lower part finally + smooth, dark brownish ; primordia formed between epidermis and
parenchym by tearing off small parts of the epidermis, no blackish stroma. Ectal exci-
pulum in cupula of textura prismatica-porrecta, ~15-20 um thick from base of cupula to
margin {1}, cells + thin-walled (0.2-0.4 pm), smooth, KOH ~20-45/4-9,5 um {1}, cells
distinctly warted by red- to fox-brown exsudate, cortical layer of narrower hyphae giving
rise to hairs; similar in stipe, cells near base KOH 10-30/6-8(10) um {1}, exterior
covered by reddish-brown exudate. Medullary excipulum in cupula two-layered : outer
layer of textura porrecta | 60 pm thick near base, composed of dense or loose parallel
hyphae, + well differentiated from ectal excipulum, individual cells KOH (1,5)2,5-5(7)
um broad {2}, thin-walled (0.2-0,3 pm), distinctly warted by pale ochraceous-brown
exsudate, inner layer of + dense textura intricata over 100 um thick in centre ; gradually
disappearing towards margin, hyphae KOH 2-4(6) pm broad, + rough by deep red-brown
exsudate ; stipe of parallel textura porrecta, cells near base KOH 25-50/5-7 um {1}, with
sparse achraceous exudate. Subhymenium not distinct from medulla, of dark red-brown,
roughened hyphae. Hairs + flexuous, originating superficial, + fasciculate, on margin
and flanks KOH ~100-200/3.5-4.5 um {4}, /3-3.5(4.3) um in upper half, terminal cell not
or often gradually tapering to /2-3 pm, apex obtuse, upper half hyaline to pale ochra-
ceous, wall in KOH 0.3-0.5 um thick, lower part pale to light ochraceous, wall 0.5-1 pm
{1}, marginal hairs sometimes interwoven, forming protruding teeth-like triangles ; hairs
on stipe of + equal size (x50-25/2,5-3,5 um {2}), rarely branching {3}. Numerous
octaedric or irregular shaped crystals of presumably calcium oxalate present on the stipe
at the hair base deposited in groups on the ectal exciple {2}, these rare or absent on
margin and flanks, sometimes also absent on the stipe {1}. Distantly septate (cells ~23-48
um long {3}, terminal cell ~40-43 pm {1}, septa thin), only outer layer of wall (0.2 um)
strongly refractive, this layer of entire hair in H,O, KOH or MLZ distinctly and densely
roughened by usually firmly adhering, irregularly shaped, low warts, rarely + smooth in
upper part, no color change in KOH, base often covered by pale to deep red-brown
exsudate. Paraphyses filiform, KOH /1-1.8 pm {2} in the long unbranched middle part,
near apex rarely {1} or often {1} + repeatedly branching, here + flexuous to curved
(similar as in Polydesmia pruinosa (Jerdon in Berk. & Br.)Boud.), KOH /0.8-1.5 um {2},
sometimes swollen up to 1.7-2.3(3) pym {2}, branching also at base, sparingly septate,
terminal cell ~40-60 pm long, no septa at apical branches, protruding 0-15 pum beyond
dead asci (in CR or KOH), apex immersed in a hyaline to pale yellowish-ochraceous-
greyish gel (in HyO or KOH, gel TB-) limited by a 0.3 um thick refractive line, no
refractive cell contents seen in living state, no carotenoids. Asci mature in HyO 100-
150/(10)11-11.5 pm {2, vital state}, KOH (88)97-120(135)/(7.5)8-9.8 pm {3}, CB 91-
1}3/&.3-9.2(]0) pm {1}, pars sporifera MLZ/CB 65-90 um {2}, spores obliquely
biseriate in both living and dead state. Apex strongly conical to slightly mammiform,

i i le or
g IKI pale to distinctly blue-grey (euamyloid, BB) n ltKlz {25? :\IAHL\i(\i/:rL gaiz ?0(')3
disti Zorey, reaction not enhanced after KOH—‘treatme.n ,2-2. wide, ~0,
dlsntlllxcitcll)c, g::db;te;’t’e in 1K1 {2}, visible as two tiny, mconspicuous dots within the ascus
win ] ,

ion (easily overlooked), apical thickening absent, or inconspi-

wall in optical cross-sectxpn ‘ i e KO 7 (13}, 00 ge-
cirous (easily overlooked, inamyloid, total wall 0.7-1 pm 7 -1‘,5yumm Y oH), CRB.

riascus, lateral wall in immature asci 0.5-0.7 pm t}}ick (ML ), 1 e ort tq long
Emptie’d asci with immarginate foramen, no eversion sgen.liVirzze D 1821523
‘ ising from simple septa {4}. Ascospores In ) 2
?587‘;’(4;1:?-“5%1—5‘5(6) pm {2}, Q (/b): 3.6-4.2-5.2, ;16;& 1;1)PI;O/?3]3;/h/iquifg§t2/gi)lsng_
4 2}, KOH (14.5)16-21.5(23.5)/(3.8)4-4.5(4.5) pm >y, aight, -
41.13:(43;;21(%35&3) or mostly = clavate : the end toward ascus apex mostly w1de;] lan;lu;nf:(r:e
zbltﬁse lower end more tapered. Thin-walled, hyah‘;le, dfxct)p-stefgﬁtgei;u gnal Suplhee
, i i delicate but disting
ispore) very slightly roughened, with a very , ' dinal sria YO8
({%??Bls)srib)le irrly living turgescent spores in CRB, less so in HyO; .zﬂsc; nvslts;};l:dlriln L
‘hrunken spores in H,C, more visible in KOH, MLZ or CRB),.stnae e
iEZRB CR. CB or TB, invisible in CB (heated or not) ‘{2} 5 ‘thhopt a%pglz) gg n,‘ o
CRB’pale’violet (ends CRB-) {1}, IKI-. With 1-3 refractive hpﬁ% b(z?éf(:)s é mért) s’ith D
i ly with minute L.Bs - ,
to the ends and some minufe ones, or Fm y * e b
z:::al nucleus (visible in IKI) and 2-4 regions of glycogene ~1.3-1.7 pm O visible by
- stain in IKI. - .
TCdE‘i:)(;r)ngly - on fallen needles of Picea abies {5}, 'but (accordlr}g to tile g?r??e\;nﬁzﬁ
collections) sometimes passing over to neecliles of Acll)lg}a{bc; ro;t}’tzveui (;?:1 Zf‘of oo
ing i icinity, lying in litter on the groun in . .
growing in close vicinity, lying in nd {2} & or 3t e o mal phase,
i icee dum) {2}, on acid and calcare .
mixed spruce forests (Piceetum nu ) e SO, O onts
hysanophora. Drought tolerance : .
needles not blackened, not covered by Thysano ught Lol s
i i poTes, Some O
t least after c¢. 8 weeks in the herbarium, gxcept for :
;fr:viiiaigmeg months. Phenology : The data available mdxc?tes occugrent?e]:\/;;lyes:z
i i i locality near Jawor end o
- (Jan.) Feb.-April. A search for it at the . » .
fnlr)\rsl:cgce(ssful,) although five weeks earlier a great number of fruitbodies were found there

Occurence from lowlands to hill-country, 220-500 m NN.

apical rin

Specimens examined : CZECH REPUBLIC : (herbariqm specimervls n l;(Rh;Iéle;(;eIgt
1st. specimen) BOHMISCHES ERZGEBIRGE, no locality, Spr]in% él?lZ, ;Zfaugb?es ) Abie‘;
: : i nice
5_teste Rehm, M. CENTRAL BoHEMIA : Chrustenice near Lo , ;s s et
] ] Srée 1951). Slapy near Stéchovice,
300 m NN, 27.111.1949, M.Svréek (Svrtek : ! 10V
Zﬁ)}:zv et Ablies alba, 400 m NN, 18.1V.1949, M.Svréek (Svidek 1951). H(())rénl I.Tllrléslglg rzezaé
Praﬂa Picea abies and Pinus sylvestris (1), 01.1V.1956, 10.11.1957 and 1 t 1. Vaué .
m NN K. Poner, [.Charvat and M.Svrcek (Poner 1959). Srbsko near Kar Soefﬁ, 1958yM
the br;)ok Bubovicky potok, Picea abies, 220 m NN, calcareous. soil, ;Sk 1i<a 50,0 m
Svréek (Svréek 1959b, 1960). Brdské htebeny Mts.ébketz\éeez f;e;fgxsc;bz)m Brdsall( ) fﬁ‘ebeny
NN, Picea abies, 500 m NN, 13.04.1958, M.Svrce vide . n
’ ichovi cea abies, 241V.1986, M.Svréek. SOUTHE
Mts., Dobfichovice, 470 m NN, Picea able.f, , 986, M
BOHEMIA © Trébon, at the margin of pond Stupsky rybnik, Picea abies, {13,0 n;) N;:I; 4?[;2,32
and 16.11.1957, V.Je2ek and J Kubicka (Svréek 1978). Paseky near Protivin, £ic .




500 m NN, 01.11.1976, J.and J.Kubicka (Svrcek 1978). -young fruitbodies have been
found in good condition in frozen soil on Picea-needles (Piceetum nudum )- WEST
BOHEMIA : Koryta near Plzei, Picea abies, 350 m NN, 24.02.1980, Z Hdjek Jr. (Svrcek
1986). GERMANY : BADEN-WURTTEMBERG ! Stuttgart-Feuerbach, Heimberg, MTB
7220/2, 340 m NN, Schilfsandstein, 23.1.1976, H.O.Baral, HB 587, Duplum in AG
05/171. BAVARIA © Bau Reichenhall, « Kirchholz », 530 m, needles of Picea abies,
29 111.1964, F.Oberwinkler, FO 6778. SACHSEN-ANHALT : Dresden, Konigstein/ Elbe,
14 11,1885, W.Krieger, Fungi saxonici 677 (2 Isotypes), M. POLAND : Jawor, between

Paszowica and Lipa, MTB 5062/2, Picea abies, 320 m NN, basalt, 17.1V.1995,
A.Gminder, 951022 AG.

DISCUSSION AND CLASSIFICATION :

Re-examination of two isotype specimens deposited in M revealed full agreement with
our recent collections. Rehm's placement of the species among those in Ombrophila with
inamyloid asci proved erroneous : also in the type specimen, the asci have a distinctly
blue but tiny apical ring in MLZ or IKI (Fig.21).

. The hairs of P. subvillosula are very similar to those found in genera e.g. Trichopeziza
Fuckel, Lasiobelonium Ellis & Everh., and in Arachnopeziza aurelia. The size of ~100-
200/3-4.5 um, the flexuous shape, the gradually narrowed obtuse apex, and the irregular
granulation on the thick (upto ~ 1 pm) hair walls appear to be the same as in the
mentioned taxa. However, the granules on the hairs may be lower, more dense, and more
firmly attached in Pubigera. Our new genus differs from these taxa (characters n
brackets [ ]) as follows : (1) the hairs originate from a prosenchymatic ectal excipulum
[parenchymatic or at least very short-celled, but mostly prosenchymatic in A.aurelial, (2)
the amyloid ring is very thin [thick], (3) the spores are oramented [smooth], (4) the
apothecia are long-stalked [sessile], (5) the filiform paraphyses tend to be branched and
flexuous at the apex and are embedded in gel [filiform or lanceolate, unbranched at apex,
without gel], (6) the hyphae of the medulla have a dark brown incrustation [smooth,
hyaline]. Asci arising from simple septa occur rarely in these taxa, e. g. in Trichopeziza
sulphurea (Pers.) Fuckel (Baral, ined.).

Similar hairs are also known from several species in further genera, e. g. Perrotia
Boud., Lachnellula P. Karst., Capitotricha (Raitv.) Baral. In Solenopezia Sacc. (=
Niveostoma Svréek), the hairs on the flanks are similar while the terminal and inner hairs
of the strongly protruding margin largely differ. All of these genera differ from our genus
by several features : e.g., the inner medullary excipulum is hyaline in all of them, spore
ornaments are unknown, and amyloid rings are either thick or absent.

In his key to the European genera of Hyaloscyphaceae, Svitek (1987) did not mention
this species although it is easily taken for a member of this family.

The peculiar type of apical apparatus of P.subvillosula is characterized by a wide but
very thin enamyloid apical ring (dead state). It strongly resembles that of the undoubtedly
unrelated Nimbomollisia melatephroides (Rehm)Nannf. (However, the very close N.
eriophori (Kirchn.)Nannf. has thick apical rings of the Laetinaevia-type). Nimbomollisia
Nannf. is clearly a member of the Dermateaceae and is considered a synonym of Niptera

i i stinaevia-type or
cies having either an apical ring of the Lactinacvia-typ

i type spe ( : ‘
zgl;\;\vel::]e]l; ‘Ecksill?g a gng (Baral 1994:1 16). A worker stressing the apical apparatus as a

i i imbomollisia

taxonomically relevant feature, would probably consider ﬂlel a\scla rgtfu Slwt’],:il:l(])dng e

m’clatephroides and Pubigera as one and a single type of aplci :p(;))f puh;gem O

hylogenetic relationship. Most probably, the ‘apxcal appara “‘1 B o g

: dependently, and is derived from a type of apical apgargtus wxf h 2 e
‘\zhiecph occurs’in the obviously closely related genera Trichopeziza an rachnop
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differs from Pubigera in having 4-spored asci and smaller ascospores. The species was
accepted and incorporated in the synoptic key to Lambertella by Korf & Zhuang (1985).

GEOGRAPHIC DISTRIBUTION :

Pubigera subvillosula is hitherto only known from few localities in Czech Republic,
Germany and Poland from colline to submontane regions. It is apparently a rare species,
nevertheless it might easily be overlooked due to the minute fruitbodies and the unusual
ecology of the species.
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f the ascus apical apparatus in fen species of

subvillosula (Rehm)Baral, Gminder & Swreek ; Fig.1. Fresh

apothecia, 0,7x ; Fig.2. Fresh apothecia, 10x ; Fig.3. Radial sgction of :ielce%tac(liei,nK}(I)g,
6?7x ; Fig.,4‘ ’Radial section of stalk, basal part, and» cross gectlon of nee Z, :?t ar :‘e;
, Radial section of ectal excipulum giving rise to hairs, and p

; i .5. . .
frfezzi&ll};;y excipulum, lower flanks, KOH, 1000x ; Fxg.g. Grougs_ of ocii;:;indcc:;yitlagzgx
1 0x - Fi ir with octaedric crystals, R

terior of stalk, 1000x ; Fig.7. Upper part of hair wi dri
?;;(? ?( - Fig.8-9. Detail of hair (middle part), KOH, 2650x ; Fig.10. Part of medullary

ig ivi ight : surface view
ha, surface view, KOH, 2650x ; Fi A1 . Living ascospores, H,O, right : su :

l:‘}1)1(£))wing longitudinal striations, 2000x ; Fig.12. Dead ascosporﬁi%OIO(Olﬁ.L Ilieﬁl.‘;sugzg‘ei
view, 2000x ; Fig.13. Living ascus and paraphyses, H?O, )t( ’K()gﬁ [ﬁg ool
paraphysis, MLZ, 1000x ; Fig.15-17. Ascus bases with su_nple? sep al,l o 2650>;
1000x ; Fig.16-17 : 1330x] ; Fig.18-21. Apices of dead asci with amy‘m ru(lig, 2050
[ﬁg.lS): prior to spore formation, fig.19, 21 : with mature spores, fig.20 : after discharge,
figs.18-20 : IKI, fig.21 : MLZ].

Origin of drawings : HB 587 : Figs. 1,2,4,7,13, 15, AG 95/022 : Figs. 8, 11, 14, 16,
18, 19, 20 ; Krieger 677 (Isotype) : Figs. 3,5,6,9,10,12,17,2L.

Fig. 1-21 : Pubigera









