
STUDIES OF COPROPHILOUS ASCBMYCETES 

IV. TRIPTEROSPOKA, A NEW <:LEISTOCARPOUS GENUS IN A NEW FAhlPIdY1 

Abstract 
X new iami l~  I'riptc.rosporacc:~c> is intrsdr~ccd by the tfescription of three 

species of a new genus, Tripfcrospora, similar in sever;il claaracteristics to  
IJodosporn (Sordaria) but clearly s e p ~ r a b l ~  hv the ~ ~ r o d r ~ c t l o ~ ~  of globostl, no11- 
ostiolate ascocarps ancl of a ~ o s p o r e s  which I'rck gel,~tinorrs ~ecoiitf~ery nppe~adiigci~s 
ant1 sheaths. 111 T .  Iongicaudatn Caiil sp. nov., the type of the genus. arnd i11 
1'. brevicaudata Cain sp. nov., carly development of the axocarp is seen to be 
from a coilcti atlcl t\+isted ascogo~linin as i11 many melnbers of the :Iscohynneniales. 
n i th  the ascngoni,r scattered 011 the aerial ialyccliuin. L2scospores ill all three 
spec,ies arc two-celled, the upper ceII tI,erk and ellipsoirl with a circular germ 
pore , ~ t  the ape.;. the lower cell h y ~ l i ~ l e .  Ilescriptions and illustr,itions are giver1 
for the known species: T. longicuz~datu, isolated iia pure culture f ro~n  d ~ r ~ l g  and 
frorri sivis.: chart1 pla~lts i n  Ontario; T .  hrr~vicaudata, also observed oilly in pure 
culture, ohtai~led from ;a Iiving bra~lch of yellow birch in Connecticut, and frorra 
tomato seed in Ontario; aiid the third, descrilwd by Grifiths as I'lcuragt. 
erostmta, collectcd o n  ciulig in Ontario dnd Manitoba. 

Introduction 

A study laas heen rn;ade of three species which resemble the genaas Podospora 
in the character of their asci and ascospores. IIourevcr, these species differ 
in tfae evanescencca of the ascus wall, the irregular oritratation of the asci 
within the ascocarp peridium, the less extensive clevelopment of the 
paraphyses, ant1 the lack o f  gelatiraous secondary appendages. Further~naore, 
the aecocarps i11 all ihree species are glot~ose, without neck or ostiole. Since 
there is 110 genus so characterized, the iaalme I'riptevospora is proposed. 

811 account of its inostiolate glolwse ascocarp, ITri@ferosporn shsuld be 
included in the order Plectascr-rles. Although the writer has pointed out 
previously (2) that this order is not a 1n;ltural one. it is, a t  this time, the only 
repository for the genus, unless it be i~acluded i11 the ostiolate family 
Sordariaceae. Ilowever, since Tripterospova has no close af i~ l i ty  with members 
of the Aspergillaceae or any other family now kr~ourn in the l'lectascales, it 
becomes necessary to erect :-t Inew family, the Tripterospsraceae. 

Descriptions 

Tripterosporaceae Cain fam. nov. 
Saprophytic; ascocarps globose, superficial, cleistocarpsus, developing from 

ascogonia produced as side branches scattered on rn~~ccliur-r~. Asci clavate, 
in irregular or p:~rallcl fascicles, evanescent a t  ~naturity. rlscospores dark 
olivaceous-brown to ~mir ly  black, each witla a single circular germ pore. 

'&fanuscrzpt  ~C~eil 'Ed Apri l  6 6 ,  1956. 
Conkibutiun from the DeQtrrLmcnt qf Botany,  [Jniv~rsi ty  of Toronto, 7 b ~ o n t o ,  Cteneda. T h i s  

study was carried out ~vi th  the assistcince o f  grants in aid c$ research fronz the Unircrsity c$ Toronto 
and the fitional Resfarch C o u ~ r i I  qf C(~nedu .  

?4ssociate Prrtfessor c~nd Czsrtrtor, P?cpartnzcnt oJ Botalty, linivevsify of Toronto. 
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780 CANADIAN JOURNrlL OF BOTANY. VQL. 34. 1956 

Saprophyticae; ascocarpi glohosi, superficiales, sine ostiolo, ab ascogoniis 
llateralibus dispersis in hyghis orientes. Asci clavati, sive garallele sive in  
fasciculis irregulariter dispositi, evaisescentes. Ascosporae atro-olivaceae, curn 
foranline germinali singulari orbiculato, praeditae. 

TJ-pe genus: Tripterosporu (tripter, r p i r r i j p ,  pestle and spora, c r o p & ,  seed). 

Tripterospora Cain gen. nov. 
Sr-lprophytic; ascocarps developing from ascogonia produced as side 

k~rainchcs scatteretl on mycelium, at  maturity superficial, globose, without 
astiole, covered with flexuous hair-like projections or Rare except for surround- 
ing hyplsae. Peridium of ascocarp light olivaceous-brown, pseudoparen- 
ch~ymatous, mernbranaceous to somewhat coriaceous, a few cells in thickness. 
Asci eight-sporetI, clavate, stipitate, in  irregular fascicles, sometimes with 
thickened ring in apex, evanescent, leaving spores in mass within ascocarp 
ci~vity. Ascospores uniseriate or hiseriate, two-celled without gelatirnous 
appeiltlages or sheath; upper cell ellipsoid, smaoth, dark slivaceous-brown to 
nearly bl;ick, with circular apical germ pore; lower cell or primary appendage 
hyaline, without visible contents. 

Saprophyticae; ascocarpi superficiales, globosi, pallide olivaceo-brunnei, 
cuns pilis vel hyphis vestiti, ab ascogoniis lateralibus dispersis in hypllis 
orientes. Peridiurn ascocarpi pseudoparenchymaticum, naembranaceum vel 
subcoriaceum e cellulis in stratis paucis composituin, no11 ostiolatuin. Asci 
clavat i , octospori, stipitati, evanescentes, ad apicem interdum cum ann ulo 
singulo graediti, et in fascicrilis irregulariter dispositi. Aseosporae uniseriatae 
vel hiseriatae, biloculares; celluln superior ellipsoidea, levis, atro-olivacea, 
cum foramiile germinali, singulari, orbiculato, apicali praeditag cellula inferior 
h y  cl 1' ina. 

Type species: T'ripterospora i'ongicnutlatu Cain. 

Bim TC) SPECIES 
Ascospores with hyaliile t)as,~I ceI% broad (more than 4 p )  and short (less tllari 5 p)  . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l .  1'. brevicnudata 
Ascospores with hyaiine basal cell rmarrow (less than 4 p) and 6-$ p long.. . . . -2 .  T. erostratn 
Ascospores with hyaline bas:il cell narrow (less than 4 p) a n d  18-87 p long. .,'. T. lor;gicnudatn 

I .  Tripterospora brevicaudatu Caiia sp. nov. Figs. 1-1.0 
In artificial culture producing esihite colonies. Hyplzae lmyaline, 2-8 p in 

diameter, branchiilg infrequently, remotely septate. No conidia or sperrnatia 
produced. ,4scogonia as side branches scattered on mycelium, beconning 
irregularly twisted and coiled, surrounded by branches from stalk. Ascocarps 
abundant (Fig. I ) ,  densely aggregated, ~nostlgr superficial or partially inlincrsed, 
some completely immersed in agar matrix, globose, 300-640 p in diameter, 
stnooth, very light-browra, but appearing black owing to ascospore mass inside, 
embecltiletl in a loose mat of light flesh-colored hyphae. Peridiurn of ascocary 
very thin, senlitransp;~rent, mei-rlbranaceous to slightly coriaceous, pse~ido- 
parer~chyi-rmatous. P eridial cells (Fig. 2) small, somewlnat angular and irregular 
iri shape, very indistinct, in several lag-ers, light-browla, merging on the inside 
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CAIN: COI'KOPHIEOUS r\SCOblYCETES. ZV 7'0 1 

into the larger, thin-walled, colorless cells surrounlding the asci (Fig. 4) ; outer 
cells extending into very long, flexuous, fairly thick-walled, remotely septate, 
rarely branching hairs measuring 2-4 p in width, light brownish a t  base, 
hyaliale at apex, with superficial, scattered, irregularly shaped, very faintly 
brswiiish cryst:tls. Ii'hen first crushed out of fully rnature ascocarps, spore 
mass (with asci completely broken clown) held together in a single globose 
ball by a transparent rnembraile produced by collapsed, l-nyrrlixie, swolleia 
cells of the innermost yeridial layer. *%sci (Figs. 5-7) eight-sporcd, clavate, 
140-170 X 20-28 p, narrowed sornewhat above, with a broaclly rounded apex, 
tapering below to a short stipe with crozier a t  base, few, forming irregular 
fascicles, very evairescc~lt, leaving spores in mass in ascocarp cavity. Para- 
pllyses consistiilg of short chains of swollen cells extending inward from cells 
of ascocarp periclium. Ascospores (Figs. 5-8) riiniseriatc or partially biseriate, 
rapidly becomixig lbiseriate in upper part of ascus when mounted in water, a t  
first hgralinae, ellipsoid, with a slightly pointecl base, becoming transversely 
uniseptate; upper cell ~llipsoid, 18-26 X 12-1 7 pok, finally olivaceous-brown 
to ~aearlgr black, but not quite opaque, wit11 irregular granular contents, rarely 
with one large refractive glol)ule, with am apical, circular germ pore; basal 
cell or primary ag~~~easdage remaining hyaline, 3.5-5.0 p long and 4-7 p wide 
a t  base, papillifsrm. IVithout gelatinous appendages or sheath on ascospores. 

The ascospsres lare usually so oriented in the ascus that the hyaline cells 
are basal, but sonletimes a few spores ill the upper end of the ascus are inverted. 
Another occasion,zl anomaly observecl is the failure of an ascospore to forin a 
septum, thereby B3ecoming completely colorecl b~at  vrrith a prtpillilorm base 
(Fig. 9). 

~~~onsascospore cultures are self-sterile since they fail to eleve'lop mature 
ascocarps. Ascospores have been seern to germinate after 18 hr. in water, 
producirlg a small vesicle outside the germ pore with usaially one long and oire 
short branch (Fig. 60). Thereafter, the hyphac, hyaline with a few sinall oil 
glob~alcs, l~ecome quite loilg before branching. 

&b!lectzons: Iso1;ltetl ias pure culture at Ottawa, April, 1940, by _I. LV. 
Groves, fro111 to~alato seed, 1S:tstern Ontario (TIP'TC 31 780). Isolated in pure 
culture a t  Ottawa, April, 1040, by J. IV. Groves frorn rrxdish seed (registereaf), 
British Columbia (Type TRTC 31779). IsoI~tted i l m  pure culture b y  J.  K. 
Haalsbro~agh, from living branch of yellow birch tree iiafested with bronze 
bircl-n borer, Conra., July 22, 1945, (TRTC 3678%). 

Mycelio ex hyphis hyalinis, raro ramosis, remote septatis. 1-2 p diarn. 
composite. Nequc corlidia nequc spcrmatia prolata. Ascocarpis ab asco- 
goniis Iateralil>us dispersis in hyphis orienti1,us. Ascocarpis tferlse aggregatis, 
superficialibus, veI raro irnmersis, globosis, abuiltfarltibus 300-640 p ,  levib~as, 
pallitlo-brnnneis. I'ericlio ascocarpi tenuissirno, (haphano, nleml-~ranacco vel 
coriaceo, pseutlopareiachynlatico. Cellulis peridii in stratis externis pallitlo- 
brunraeis parvis semiangulatis irregularibusque, valde obscuris; cellulis peridii 
in stratis internis rnajoribus, hyalinis, terlriiter tu~aicatis. Pilis ascocltrpi 
lo~lgissinais, flexuosis, crasse t~anicatis, rerrlote scptatis, raro ramosis, 2-4 p 
diam., ad basin pallido-br~anneis, ad apicein hyalinis, cryst:allis vestitis. 
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.Ascosporis in globo singulari coirgloinerr-ltis. Ascis 8-sporis, clr-lvatis, 140-1 70 
X 20--28 p, basB in stipite~ma breve~n sensi~n attenhaatis, evanescentibus, in 
fasciculis irregulariter dispositis. Ascosporis uniseriatis .\pel partiill biseriatis, 
prima1111 hyalinis, ellipsoicleis, basi acumeinatis, tlcirltle transverse ~araiscptatis. 
C:cll~ala superisre ellipsoidea, in rnreturitrete t~runneo- vel atro-olivacea baud 
opaclur~~ 18-26 X 12 -1 7 p ,  curnn foramine germinali singulari, orbic~alato 
praedita. ('ellula inferlore hyrtliraa, 3.5 -5.0 p longa, ad basin 4-7 p latar 
i l l f o r m i .  Ascosporis sine agspcirdicibus gel:~tii~osis ~t sine strato mucoso. 

2. Tripterospora erostratn (GriiT.) Cain comb. nov. Figs. 11--16 

-- Bleuruge rrostruta, Griff. Ib1er-n. 'l'orrey Botan. Club 11 71. 1901. 

Ascoc:arps (Fig. 11) scattered, entirely superficial, globose, non-ostiolate, 
200--250 p iin dia-lnneter, black, opaque, completely covered with very loiig, 
flexuous, septatc, brown hairs (Fig. 13) measuring atsout I n~illimeter in 
Iengtl-i ant1 4-5 p in dinmeter; wall of hair tl-aickened at base, tl-aiiaiaer towarti 
apex. Peridium of ascocarp lackirap suture marks and special lirres of 
dehiscence, ~nen~l~ranaceous,  ~sse~adoy9arcrlchymatous~ composed of d;lrk-bro%t.i1 
angular cells in several layers ai-atl mostly ak)oalt 10 p in c1i;imeter (occasionally 
up to 15 p)  (Fig. 12). 11scB eight-spored, clrtvate, 50-70 X 16 -20 p, forming 
irregular fascicles, somelvhat narrowetl in upper part, broadly rountled at 
apex, with a stipe rneasurli-ag about 20 ,u in lengtl-1, very evanescent. No 
paraphyses seen. Ascosporcs (Figs. 15, 16) ~raostly biseriate, a t  first l~yaline, 
one-cellcc%, sornewl-iat pestle-shaped, beconliilg transversely uniseptate; upper 
cell finally tfark-brown aird OIaacjuc, ellipsoid, acutely rounded above, with a 
circul:~r germ pore a t  apex, broadly rounded to truncate belom7, 10 -12 X 6.5- 
7.5 p ;  basal cell or primary appendage remaining hyaline, cylindrical, strxight , 
6-8 X 3 p. \A7ithout secondary gelatinous rippei~dages or sheath on ascospores. 

Collections-: 1)cveloped in laboratory, 'Toronto, Feb. 1940, on rabbit dung 
collected northwest of Rurford, Brant Co., Ont., April 29, 1939, ('TK'I'C' 31777). 
Tleveloped in laboratory, Winnipeg, R4an., Jan. 25, 1933, oil horse dung 
collectecl a t  3lrenitoba Agricult ural College, G. R. Bisby, 4607 (TRTC 31 778). 

3. Tripterospora longicaudata Gain sp. nov. Figs. 17-33 

Coloizies on ~notlifictl 1,eoiiian7s agar + 0.3(:4 yeasi extract, and on "V-8" 
vegetable juice agar, very similar. a t  seven days in test tube cult-urc, expanded 
to a diameter of about 2 in., imargii~ very indefinite, surface irregularly 
grruinose, with scainty aerial gro\vth, gray in1 color or with :a pinkish cast. 
iJ11der a lens, aerial mycelium appearing cottony with minute irregular areas. 
Central half of colony somewhat darkened with ascocarp production and black 
in reverse. Ilyphae hyaline, 1.5-4.0 p in diameter, frecluently :~nastomosing. 
No conidia produced. Ascogor~ia initiated when myceliuin is ostly a few days 
old, tlevelopiilg rapidly thereafter as side brancl-aes scattered on mycelium, 
becoming irregularly twisted and coiled (Fig. 211, surrounded by branches 
from stalk which proceed to form peritlium of ascocarp, ad joining 11 yphae not 
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iilvolved in periclial pro(Iuctio11, few hyphae extencli~ag out  from young 
ascoc~trp. .As(-oc-arps (Figs. 1 7 -1 8) cIensely aggreg atecl, forniirlg a continuous 
layer over s~arface of agar, mostly superficial, with a few emhetldctl in agar, 
globose, 150 -250 p ill cli:trrleter, covered wit11 ;r, thin, ,~rachnoicI weft of 
rnq~celi~am, appeal-illg l ~ l ~ l c k  ;tlttP shiilialg by reflected light because of colored 
ascospores within. F9eridiuan light-brow 11, y)seutlop,lrellchyn~ir,t~~us, semi- 
tr;~r~sp;irellt, coriaceous, about 15 25 p in thickness. I'eridial cells very 
irregular and iilterlockiiag, in thrce to five laj-ers, the outer (Fig. 19) 4 -12 p 
in1 diameter, the inner (Fig. 20) sonle\vhat larger (8-16 p in diameter). LT7all 
of peritfial cells very th i i~  ;tild light j~ellowish-brown. IYhen first crushet! out  
of fully rllitturc ; L S ( = O ~ ~ ~ I I S ,  spore illass (with asci completely broken clown) 
held eogceher in a single globose ball by rne;Lns of a trailspareilt inerllbraile not 
readily tlissolvi~lg i i l  water and without cellular structure (Fig. 18) but- formed 
from collapsecl llyalilte cells of the nutritive 1;tj-er ivithin the peridienm. Asci 
eight-spored (Figs. 24 27), clavate, 75-85 X 15 18 p ,  narrowctl somewhat 
abo~rc middle, a t  maturity showing a clistiilct thickened ring in broadly 
roul-aded apex, rnnrrowed to :L short stipe witln crozier a t  base, horr-rlirng irregular 
fascicles, not in a single parallel l a j w  or orieiatetl i l l  ally single direction, verj- 
evanescenlt. Par,~pllyses (Figs. 24, 25) coiasisting of short chains of swolle~i 
cells meas~~ri i lg  10-113 X 4-9 p each corltaining two or three oil globules, 
sep;ir,lting hreelj- froin asci ill cr~ashed mount. i\scospores (Figs. 28 -33 ) 
biseriate, a t  first eiong:~te with ;L sm-ollen upper eiici, bccomlrig trailsversely 
ui~isept ate ; upper cell dttrkenialg through olivaceous-I~rowiz, wii h ;a siingle 
refractive oil globrrle, t o  raeltrly 1)lack ;lild opi~(luc a t  tllatllrity, ellil~soiti[, 
13-15 X 8.0-9.5 p, with an apical, circrrlar germ pore rneClsuriilg 1.5 p in 

( B ~ ; ~ H H ~ G " ~ C T ;  t9asC11 cell or primary appeilclage rcrnaialiilg 111-ali~le, 10 17 X 3 p ,  
cylinclrical, straight or slightly curved. LVithout gelatinous appentf ages or 
sheat11 on  itscc9s~1ores. 

Collections: I sohted i~a l u r e  culture J:ail. 1 956, from horse clung: collecterll 
North of Palgrave. Peel C'o., Ontario, Oct, 10, 19.55, (Type 'l'ICPI'(: 31528). 
Isolated in pure culture by M;irp E. Elliott, from l~laiit  of swiss chartf grown 
a t  Ottcr,\v;~, 01m tario, suinmcr 1940 (?'KT@ 31 725). 

lLIycelio cx hyphis llyalinis, 1.5-4.0 p diam. composite. Necluc coniclia 
rleque spermatia prolata. Ascoi:arpis a19 ascogolliis lateralibus, i r r e g ~ ~ l a r i l ) ~ ~ ,  
dispersis in layplnis orientihus. L2scocitrpis dense i~ggregatis~ superficialibus, 
vel raro i~nnlersis, atris, globosis, abundantibus, 150 -250 p ,  cum hyphis 
:trachrnoitleis vestitis. Periclio ascocitrpi pallitio-brtannco, pseudopare11chg.- 
makico, d i i ~ p h ; ~ l l ~  coriaceo, circa 15-25 p crasso. (:ellulis externis peridii 
irregulnribus, 4-12 p ,  pallitlo-l,run~meis, terluiter tunicatis; cellulis internis 
peridii rnajoriI)us, 8 16 p. A4scosy)oris in globo siilgulari conglomeratis. Ascis 
8-sporis, clctv;ltis, 75 -85 X 15-18 p ,  superne late rotuntlatis, ad :tpicem cum 
ann~alo siilgulo ~>r:tcditis, basi in stipitem brevenl attenuatis, evanescentit~us, 
i l l  fnsciculis irregu1,~riter dispositis. l'ar;q~hysibus brcvibs~as cellulis vesiculi- 
formibus, hyalinis, 10-18 X 4-0 p constitutis. Asrosporis biseriatis, primurn 
pistilliformibus, 11~-alinis, deincIe tr:~nsverse uniseptatis. CJellula superiore 
ellipsoitlea, in ~ ~ ' ~ i ~ t u r i t ~ l t e  bru~lneo- vel atro-olivacea opat:oclue, 13 -1 5 X 
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8.0-9.5 p ,  cum foramine germiriali, 1.5 p ,  singallari, orbleulato praedita. 
Cellula irlferiore hyalina, 10-17 X 3 p,  cylindracea, recta vel subrecta. 
Ascosporis sine appenclicibus gelatinosis e t  sine strato ~nucoso. 

Relationship 

The  three species included here in Tripterosporte appear to  be fairly closely 
related. The  superficial ascocarps are much alike although larger in 
T. brevicaudata than in the other two species. The  hairs on the ascocarp of 
T. erostrata are longer, broader, and with a thicker wall than those of 
T. hrevicaudafa, while in T. longicckudntn, there are no hairs distinct from the 
hyphae. The  ascospores provide the most distinct means of separation. 
T. br~vic-nz~datn has the largest ascospores, the clark cell being 18-26 X 12 -1 7 p ; 
T. lo~zgicnudaf~z is intermediate with a ~neasurement of 13-15 X 8.0-9.5 p ;  
and in T. erostrata, the dark cell is 10-12 X 6.5-7.5 p. The  respective 
rnecisurements of the hj~aline basal cell of the ascospores for the above three 
species are as  follows: 3.5-5 X 4-7 p ,  10-1 7 X 3 p ,  and 6-8 X 3 p ,  the first 
measurement given indicating the length, the second the width taker1 a t  the 
septum. T. Isngz'caudafa is distinguished by having the longest basal cell; 
T. bra~icaudnta, the broadest. The  paraphyses are of no particular diagnostic 
significance, being either absent or short ancl incoiis~~icuous. 

Here, then, we have three species whose inostiolate ascoc:trps would place 
them, as  mentio~led above, in the present-day order Plectascales. But  the 
"cleistotheci~am" of Tripferaspova develops from an ascohymenia% type of 
ascogonium, coiled and twist eci, and a t  approaching ina turity encloses clavate 
asci with a thickened apical ring such as  are characteristic of Podospora 
(Sordaria) (1). 'The arrarlgement of the asci within the ascocarps of Triptcro- 
spora is intermediate between tha t  of Padosfiora and typical members of the 
PBectascaIes. 'The same call be said for the paraphyses: prominent in 
Podospora, reduced to  21 few short chains of cells in Triptel~ospora, ancl obsolete 
in ~rlost oi the Plectascales. I t  appears that  the cleistothecial habit of this 
new genus has been of fairly recent origin fron-a an1 ostiolate member of tl-ae 
Ascohy~neniales, quite possibly a taxon very similar to, if iiot identical with, 
the present-day species of the genus Podospsra. 

The evolution in ascospore structt~re,  too, seems clear. The  Triptersspora 
spore is a Podospsra type which has lost its gelatinous secondary appendages. 

The  species of the genus Zopfiella IVi~iter (4) may represent a further 
evoltation by the addition of a septum in the dark, ellipsoid cell, with retention 
of the hyaline appendage as a single cell or its division also into a bicellular 
structure. Further treatment of this genus will be left to  a future publication. 

Meanwhile i t  is important to  point out once again tha t  a family like the 
Tripterosporaceae, which would be incorporated by today's schemes of 
classification in the E'lectascales, is almost certainly in the evolutionary line 
of certain Ascohymeniales, since so many of the characteristics considered to  
be indicative of homology are actually examples of parallel evolution between 
more or less distinct groups. 
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FIGS. 1-10. Triptt~rsspsm brewiccrudnta. 

FIG. 1. Ascocarp X 30. FIG. 2. Cells czf ascocarp peridiurn. X 1300. FIG. 3. 
Irregularly coiled ascogonlum with branches begiiiilialg to form the ascocarp peridium. 
X 900. FIG. 4. Nutritive cells from i i in~r  part of youi~g ascocarp, before ascus formation. 
X 800. FIG. 5. Yotlng ascus with hyallne ascospores. X 1300, FIGS. 6, 7. Asci with 
ascospores nearly mature. X 1300. FIG. 8. Five mature ant1 two immature ascosporcs. 
X 1300. FIG. 9. One mature ascospore ill which the septum has not been developed. 
X 1300. FIG. 10. Mature ascospore germiiiating after 18 hr. in water. X 600. 

FIG. 11. Ascocarp. X GO. FIG. 12. Cells of ascocarp peridiurn. X 900. FIG. 13. 
Mid, apical, and basal portion of hair from ascocarp peridinm. X 900. FIG. 14. Ascus 
with nearly mature ascosptarrs. X 900. FIG. 15. Mature ascosporcs. X 900. FIG. 16. 
Mature ascospores. X 1300. 

Frc;. 17. Ascocarp* X 100. FIG. 18. Ascocarp cr(1shed open with globose mass of 
ascospores extruded but held together by membrane. Asci have broken down. X 100. 
FIG. 19. Outer layer of cells from ascocarp peridium. X 1140. FIG. 20. Imner layer 
cells from asccxarp peridium. X 1140. FIG. 21. Hyphae with coiled and twisted 
ascogsnia, four of which have branches from stalk beginning to form peridium. X 1140. 
FIG. 22. Ascogot~ial cells with croziers and young asci in various stages of development, 
X 1140. FIG. 23. Crozier on ascogsnial cell with four nuclei stained with aceto-orcein. 
X 1140. 

FIG. 24. Paraphyses and asci, one very small and immature, four just after ascospore 
delimitation. X 1140. FIG. 25. Paraphyses and three asci with immature ascospores. 
X 1140. FIG. 26. Two asci with ascospores just prior to septum formation. X 1140. 

FIG. 27. Asci, one with nearly mature ascospores and one after ascospore discharge, 
each showing thickened ring in apex. X 1140. FIG. 28. Seven young hyalinc ascospores 
a t  various stages of development before septum formation. X 1140. FIG. 29. Eleven 
ascospores not fully rnature but after septum formation. 1:pper cell is light olivaccous- 
brown with refractive oil globule. X 1140. FIG. 30. Twenty-one ascospores, fully 
mature, many with l~asal cell collapsed. Apical germ pore visible in some. X 1140. 
FIG. 31. Giant ascsspore, produced siilgly in an ascus, upper cell is black and opaque, 
lower hyaline. Note the short, broad, triangular basal cell. X 1140. FIG. 32. Mature 
axsspore i t 1  lsxigitud~fal optical section showing thickness of wall and apical germ pore. 
X 1140. FIG. 33. lwo  mature ascospores, optical section, end view showing thickness 
of wall and germ pore in one. X 1140. 

MOTE: FIGS. 1-33 follow. 
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