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The genus Coprotas i & segregate of the coprophilous geaws Ascophamas Boud. characieneed by
minuie, ranslecent, whitz 10 yellow apothecia, operculane, non-amyloid, eight- 10 mali-spored asc,
and hyaling, smooth, thin-salled agcoapares thatl coaidin gas . Species ane distinguished by (1)
the number of spores per nsous, (2) the prosence oF absence of pigmens in parapbyses and axcipular
cells, and (3) the relative size and shape of asci, sporey, and steribe clements, Five new combinations
ars mads and Six new specics are proposed. Keys, deseriptions and Ulastratioas are provided for the
|8 recagnired Mofth Anjerican speties.
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Le genre Cupruiur est iéfirédugcnrc copraphile Ascoplianus Baud. et est carncidrist par des apothéces
de wi petite waikle, wranilucides, blancs ou jaunes, portant des asques opercubds mon-amyloldes pro-
duisant huit ou plusicurs asoospores lesquelles sonn lisses, hyalines, 4 paroi munce & conliennent dei
bulbes do gar Les especes sa distinguent (1) par le nombre de spoces dans Nasquee, (2) par 3 prisends as
I'albsence de pigments dans bkes paraphyses ef les cellules de Pexcipulum e (J) par la dimensson et la
forme relativei des aiques, des spores ef des démemts siériles. Cing combinanons mouvelles sonl failes
€l 5iX nouvelles eipeces sonl proposées, Des clés, des descriptions, des lluslralions sonl présenides poLr

w7

les 18 eipeces nord ameédicaines fFeconnues,

The genus Coprotus was first suggested by
Korl (1334) for a segrezate of the zenus Asco-
phanus Boudier, and was provisionally placed
in the tribe Acetabuleae of the Perizaczoe. The
limits of Copronys nom. nud. were further
clarified by Korf (1958), who recommended
transferring 10 the taxon all species of Asco-
phanus with noo-amyloid, eight-spored  asci,
smooth, hyaline, purtulate ascospores, and
strongly hooked paraphyses. A swdy of the
Pizudouscobaleas | Kimbrough 19668) supporied
the recognition of this segregate; however, it was
shown that *spore gutiules” were actually gaseous
inclusions referred 1o a5 de Bary bubbles, that
the paraphyses were not always hooked, and
that both eight-spored and multispored specics
occurred in this genus. Kimbrough and Korf
(1967} walidated Copromus, selected Ascobolis
sexdecimsporus Cr. & Cr. as the holotype, and
placed the genus in the tribe Theleboleae of the
Pezizacese. In addition to A. sexdecinmusporus,
five other species were transferred to it

Coprotus 15 recognized in the most current
treatments of the Perizales (Rifa: 1968 Eckblad
1968). In both of these investigations, the tribe

VWFlorida Agricubural Eaperiment Swution  Jowrnal
Series Mo 4065,

Dwparument of Boany, University of Florida, Gaioes-
ville 12601,

Theleboleae was elevated 10 Thelebolacear
(Pezizales), Brummelen (1967), however, recog-
nized only the penue Ascophans and refained i
in the subfamily Theleboloideae of the Ascobo-
facens. Eckblad (1968) questioned the validuy
of the name Coprofus, suggesting instead the
name Leporing Velenovsky. According to him,
van Brummelen studied Velenovsky's type,
L. mueltispora, and found it to be sdentical with
A. sexdecimsporys, This implied to hum thm
Leporina Yel. would be the correct name for
Coprorus Korf and Kimb, In a separate papa
(Kimbrough 1970} the nomenclatural prablem
15 discussed in more detail. In view of the multi-
plicity of organisms that commonly occur on
rabbit dung, the discrepancy between Wele-
noveky's (1947) description and what is present,
or might have been present then, it was con-
cluded that Leporina should be rejected as a
name for this genus.

Subsequent stedies of herbarium and [resk
collections of coprophilous discomycetes, espe
cially specimens placed in Ascophamus  anc
Ryparobius sensy Boud., have resulted in the
transfer of five more species to Coprofus d
the discovery of 5ix new ones.

This study is based upon herbanium specimer:
supplemented whenever possible with fresh ool
lections. Procedures for collecting and culturing
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these orgamisms were outlined by Kimbrough
(1966a), Muclei were stained with acelocarmine
(PMncheirs and Srb 1369). Measurements were
made in distilled water. Frozen seclions were
prepared according 1o an agar-block technique
described by Sanchez and Kool (1966). Star-
back's system of tissue classification as modified
by Korl (1951} was used 1o describe cell arrange-
ment.

Observations

Macroseopic Fealures of Apothecia

Apothecia of all species of Coprorus appear to
develop gymanocarpically or, sccording to Brum-
melen (1967), gymnoohymenially, In both types,
the hymenium is exposed from the beginning
until maturation of the psci. Brummelen (1967)
subdivided the “pymnobymenial sscoma”™ into
the paragymnohymenial tvpe, in which hyphse
of limited growth arch over the ascogonium,
and the eugymnohymenial tvpe, which does not
exhibit this pattern of growth, Thus latter type of
“ascoma” may or may not have an excipulum,
The apothecia are sessile, superficial or shightly
immersed, globose at first but soon becoming
discord or pulvinate. They are initially white or
translucent; some may become slightly yellowish
1o bright yellow, Pigmented species grown under
reduced light tend 10 be only fainty colored.
They range in size from less than 0.1 mm 1o
almost 3 mm in diameter with the majority of
species falling below 1.5 mm. They are frequently
g;;:lmkr.d by the unaided eve (Figs. 4, 16, 20,

Excipilunn

The excipulum 15 reduced in all species, and
in most, medullary and ectal areas are almost
indiscernible. The cells range from a “lextura
angularis" to a “textura globulosa™ and are
uninucleate at least in those of C. glaucelleus
and C. wiveus. Marginal cells may vary from
filamentous, hyaline, and thin-walled in some
species (Figs. 13, 46) to globoss, slighily pig-
mented, and thick-walled in others (Figs. 7, 26).
Species which possess thickened, pigmented
wgJJs generally stain intensely blue in lactic acid
with coton blue (cyanophilous) and reddish
brown in Melzer’s reagemt {(dexwrinoid)l The
intensity of these color reactions is exiremely
variable, depending on the age of apothecia, or
on the manner in which the specimens have been

preserved and then revived. Often the parural
pigmentation of excipular cells can be easily
confused with a positive dextrinoid reaction.

Asel

. Asci are clavate-cylindrical 1o broadly clavate,
eight- or multi-spored, operculate, non-amyleid,
and wsually protrude slightly above the hyme-
mium at the time of spore liberation. The young
ascus is thick-walled, thinoer at apex (Figs. 28,
64). The ascus wall is actually two-lavered
(Kimbrough 1966a; van Brummelen 1967), the
ouler one staining in Congo red and the inner
staining in acid fuchsin. This is in strong con-
tradiction to that which has been described for
“unitunicate™ ascomycetes. The asci vary in
size from less than %0 p to more than 150 p long
and from less than 10 p 1o more than 50 p wide,
The ascus apex may be dome-shaped (Fig. 62),
almost truncate (Fig. 36), 1o slightly constricted
(Fig. 31). The base may be sharply constricted
(Fig. 18) 1o extremely elongate. They all zppear
1o have croziers,

Ascesperes

Mature sscospores of all Coprorus species
usually develop a conspicuous de Bary bubble
in several different mounting agents. Immature
spores possess slightly thickened walls composed
of two distinct layers. The inner layer, espacially
in young spores, is fanmitly staiped with acid
fuchsin in lactic acid and remains unstained in
heated cotton blue, It decreases in thicknsss as
the spores mature, The outer layer siains in
heated cotton blue and remains thin and smooth.
Spore cytoplasm js depsely granular, fintly
yellow in some species, and usually comzins o
conspicuows gas bubble. Spores &re uninucleate,

Paraphyses

Paraphyses are seplate, simple or brazched,
filamentous 1o abruptly clavale, siraig2t or
strongly uncinate, with or without oil droplets
and carotenoids. Cells of the paraphvsss are
uninucleate,

Cultural Features

Cultural studies for this segregate of Asco-
phanus have been very limited. Dangeard (1%07)
observed early developmenial stapes of A,
ochracens in which single and chained, multi-
nucleate ascogonia were formed, Numerous
ascogenous hyphae were boroe from each asco-
gonium and several ascoponia were invelved in
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the production of a single apothecium. However,
the interpretation of these obssrvations has been
questioned {Gwynne-Vaughan 1923),

Crecurrence and Distribution

Species of Coprotus have been found on the
dung of a wide variety of animals. They are
probably cosmopolitan, having been reported
in North and South America, Europe, Southeast
Asia, Australiz, and Africa. They show no
seasonal preference, fruiting whenever the
temperature remains high enough and moisture
is adequate. On dung placed in moist chambers,
species of Coprotur appear to be one of the lust
discomycetss Lo emerge,

Taxonomic Position of Coprotus

We pre in agreement with both Eckblad
{1968) and Rufai (1968) who place Coprotus in
the Thelebalzceae of the Pezizales. We disagree
with vao Brummelen (1967) and perhaps others
who witk 1o r20ain kyalize-spored 1axa fa tha
Agscobolaceae. Characters such as small apothe-
cia, broad asei which protrude beyond the
hymenium, and a predominantly coprophilous
habitat stll appear to be the bases for his
classification.

The uninucleate namure of the cells of the
paraphyses and excipulum is similar to those of
Lasiobolus ciliatus (Schm. ex Fr.) Boud, (Berthet
1964}, Trichololus zukelii (Heimerl) Kimbr.
(Kimbrough 19662), and Thelebolus spp. (un-
published observations). Sterile structures of the
Ascobolaceas appear to be coenocytic. Pigmen-
tation and the cyanophilous reaction of the
excipulum suggest a possible relationship 1o the
Aleuriaceas (Arpin 1968). Inadequate living
material of such pigmented species as, for
example, C. anrora bas prevented experimenial
studies for determination and characterization
of pigments in Copronu. Cytological and culmeral
features, correlated with the tendency toward
reduction in the number of asel and &n increase
in the number of ascospores tend to justify
retention of the family Thelebolaceae.

Discussion
The species treated in this paper appear to be
congeneric, Each has been treated at one time
or other either as belonging to Ascophanus and
lor) Rhyparobius. The eight-spored forms may

resemble species of fodophanus, Coprabia, Peziza,
Filopezia, Pyronema, Octospora (= Humaria),
or young specimens of Thecothews. The non-
amyloid character of asci in Copronis sepurates
this genus not anly from Peziza {Pezizaceas), but
also from Jodopihanus, Thecothews, and Piilo-
pesia. In the walls of the ascospores in Coprobia,
there are loogitudinal striations which can be
demonstrated by testing for cyanophily (Kotlaba
end Pourar 1964); thus, Coprotur can casily
be distinguished from . It is dillicult (o conluse
Coprotus with Oerospora since the latter genus
i5 predomenantly terrestrial and consists of
speciss with gutiulate ascospores. In additicn,
the species are more brightly colored than in
Coprotus because of the predominance of varg-
tenoids in the paraphyses and excipular tissue.
Coprotus is chiefly distinguished from Pyrosenna
by its more exiznsive excipulum ead by the de
Bary bubbles in its ascospores. Multspored
species of Coprotus may resembls Rhoparobius,
Ascozonus [ w S.rrq_mﬂ.rﬁ.ﬂ.‘ﬂj. or Theleholus: how-
ever, operculate asel and the presence of de Bary
bubbles in the ascospores will distinguish
Coproius from these genera.

It has been difficult to delimit species within
Coprotus. There appear to be wwo provps of
species based mainly on the presence or absence
of caratenaids. Coprotus aurora, €. eclraceur,
C. vicinus, and C. fureus have varizble, but ob-
vious, pigment. In C. granudiformis, C. sex-
decimuporus, C. gloucelleus, and C. marpinatus,
the pale yellow pigment present in most colles-
tions is restricted to the cell walis of the excipu-
lum. The remaining species are translucent to
white. Within each group, species are separated
by relative size and shape of asci and ascospares
—elements which are usually well correlated
with structures of the excipulum and features
of the paraphyses.

Approximately 120 names have been applied
Lo species placed in the genus Ascophanus at one
time or other. Many of thess have now been
segregated and placed in other genera, or in
synonymy with existing species of Copron,
Yet, it is apparent from descriptions, illustra-
tions, and personal observations that most of
these names are now applied to 1asa belonging
to Coproms. We could not locare Iypes Tor
certain named species. Inon few, It lus Lieen
difficult to reconcile what is Townd lu the 1y
collection with the author's original description.
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Some species have been recognized on the basis
of shape and color of apothecia and length of
asci. We consider these festures (oo variable
and of litde waxonomic value,

Although Kimbrough and Korf (1967) pro-
vided a generic diagnosis for Coprovus, Turther
observations and the addition of other specics
muke the following modifications necessary.

Copratus Korf and Kimbrough, Am. J. Bot. 541
21. 1967,
= Copraies, Korf, Rapp. Comm. VIII Congr.

Int. Bot 1, 1954(18-20): 80. 1954, nomen

nudum,

Aporliecia  sessile, solitary to  gregarious,
0.1-3.0 mm dium, discoid to slightly convex,
pallid, white, fainty occhraceous 1o bright
vellow, roughened by protruding asci at matu-

rity; excipulwm of a textura angularis 1o almost
globulosa, basal or extending 10 the ascus apices,
marginal cells globose 1o extremely elongale,
dextrinoid and cyanophilous in some; ascf
extremely varisble in number, 30-200 u long,
560 p wide, operculate, non-amyload, staining
uniformly in Congo red; acospores uni- or bi-
seriate, or irregularly crowded, §-236 or more
per ascus, smooth, elliptical, 6.0-23.0 X 3.5
12.0 y, thin-walled, some with yellowish contents,
maost at maturity with a conspicuous de Bary
bubble; paraphyses Gliform, septate, uncinate
filiform to clavate at the apices, simple or
brunched, and with or without oil guttelss and
carotenoids.

woLoTyere: Coprotus sexdecimsporus (Cr. &
Cr) Kimbrough & Koel, Am. J. Bot. 54: 22,
1567,

A KEY TO NORTH AMERICAN SPECHS OF Coprofus
A, Apathecia ;w_lh\: 10 erange, paraphyses with orange granules or guttules, excipulum weakly cyanophilows

B. Ascuipores iess Uan 10w Jo0g.. coeoiimiiis

B. Ascospures more than 10 p long

C. Agcospores bess than 15 u long ...
C. Ascospores more than 15 plong ...

..................................................................... . Tareiis

s

D. Apothecia bright vellow or orange, asch 6590 » 10-15 4, ascospores 12-14 2 6.0-8.9 u _..C, aurara

D, Apothecia yellow, asci 45=55 & 15=18 p, ascospaces J0=11 X 6.5-B.5 ... ...

E. Ascospores 15=18 & 2.0=10.F g, asci 1§0-150 % 12=1E u, pﬂ.rl-pll}'lﬂ skightly !-I!-ﬂ-l-lnd
E. Ascospares J7-25 X | 1=14 y, asci 65-J00 x 20-28 ju, paraphyses shightly uncinae above......

F. Asi cight-spored... ...

F. Asci wilh mave than eight $pOms ... . ...

C breviascud

L ochraceus

L, i

Gl Asci broadly clavate, paraphyes strongly infated at their apices.
3 Asci oylindric, paraphyses not srongly IRREEd. . ... ..o et e e
H. Ascospores less than 30 u long.. i |
1. Asci besz than 33 p Jong, peraphyses filiform and strongly uncinate at their apieet... .......... C. plawcellus
L Asci lonper, paraphyses slipghtly nflaged abave ... it ]
I, Ascl 6585 > 15-20 p, marginal cefls of excipulum not extremely elongane.......coic 0L locneus
I, Asci B0=-100 3 B=12 i, marginal cells of excipulum Jong, fexvous, and capitaie............. €. miargingiug
K., Spores mosily 14 or nger......vonsise

K. Spores dess than 14 plong.. ...

.............................................................. . feucopocillum

L. Spores narrendy ellipsaid, 12-10.5 % 5-8 y, assi 75-90 % 10-15 i, apothecia white........... C. diseulus

L. Spores beoader, 11-13 X 7.5-10 u, asci 80-125 » 18-24 o, apothecia with yellowish border,..... ...,
ML Asci 16-spored. e N
M. Asci with oeove than 16 spores... .. e L L ko L L8]

M. Ascospores 11-16 X 8-10 j2, psci B5-140 p Jomg. oo, C. sexdecimiporus

N, Ascospares T.5=10 2 £.0-6.5 p, asci T0-90 p bong..oooc o ooy dhapilian
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O, Aacl with amone thas T2 gpewel . T (1]
F. Spores bess than 13 s long, 250l 5001018 JORR ..o ccsyormammrmprommmsrmormsrs s tissimss b stemesemesoreessenis C., albiddics
P. Spores more than 13 p long, asci larger
Q. Asci approxioately Gaponed. ..o
Q. Asci approximacely 256-spored,..........

l. Coprotus albidus (Boud.) Kimbr,  Figs. 1-3
= Rbyparobius albidur Boudier, Bull. Soc.
Mycol. Fr. 4: 49, 1887,
= Coprous albidus (Boud.) Kimbrough, Am.
J. Bot., 54: 22 1967,
= Rhyparobius  renacelfus Philiips, Greviliea,

19: 74, 1891,
== Rliyparobius mirabilis ¥el, Discom. Bohem.

364, 1934,

Apothecia sessile, globose to lenticular, 0.2
04 mm in diam, white to almost translucent,
smooth, hymenium roughened by protruding
awi; excipilum pscudoparcnchymatous in sur-
face wview; asci 3l-spored, broudly clavare,
atenuated at base, 73-100 3 20=30 p, with a
broad operculum; ascospores irregularly  dis-
poscd, 100=-12.5 » 5.0-7.5y, smooth, hyaline,
each with a de Bary bubble which may be
lacking a1 times; paraphyses cylindrical, seprate,
without apparent oil guttules, enlarged 1o
5.0-6.0 p at their apices.

HAMTAT: On dung of rabbit and cow,

TYPE: On cow dung, in Fordt de Camnelie,
France, March, 1884, Soudier (PC).

SPECIMENS EXAMINED: The type (cited above).
O rabbat dung, the Wrekin, Shropshire, Britain,
Phillips (NY).

CoMMENTS: Two 32-spored species of the old
genus “Ripparebius” belong to Coprofus. They
are C. olbidur and C. rhyparobiaides. Bath asci
and ascospores wre considerably smaller in
C. albidus. Phillips {1891) felt that &. renacelius
differed from R. albidus in having larger asci and
ascospores, but an examination of Boudier's
type revealed that the asci and spores of R
albidus were larger than recorded in the original
description.

2. Coprotus aurera (Cr. & Cr.) comb. nov.
Figs. 4-7

= Priza awors Crouan & Crouan, FL
Fimist, 53, 1867,

= Ascophanur ourora (Cr. & Cr) Boud.,
Ann. Sci. Mat. V-10: 2458, 1869,

= Alewria gurora (Cr. & Cr) Gill,, Champ.
Fr. Discom. 54. 1847,

= Ascophanus guranticus Yelen., Monogr, Dis.

com. Bohem, 360, 1934,

Apothecia scatiered to gregarious, sessile, at
first globose, finally discoid, yellow to bright
orange, less than 0.5 mm diam; excipulim of a
textura globulosa around the base, cells up 1o
15 p in diam; marginal cells elongated, 5.0-
60 ¥ 8.0-12.0p, with carolenoid pigments;
ascl eight-spored, cylindrical to clavate, 63-90 x
10-15 p, rounded above, attenuated below;
ascaspores Uniseriate (o biseriate, broadly ellip-
soid, 12.0-14.0 % 6.0-8.5 p, hyeline 1o pale
yellow, smooth, with perispore layer thin and
stightly cyanophilous, each with a de Bary
bubble; pargplivies septate, mostly branched,
2.0-25p below, inflated 1o 4.0-50p above,
slightly uncinate, filled with yellow oil guitules.

HABITAT: On dung of various animals.

TyPE: On old cow dung, Finistére, France,
I3 MNov. 1866, Creuan & Crouan (observed by
Le Gal (1953)).

SPECIMENS EXAMINED: UNITED STATES: Dkla-
ware: Faulkland, on cow dung, 24 Oct. 1887,
Commaons (NY), Illincis: Mcleaa Co.: Funk's
Grove, on horse dung, 13 Aug, 1965, Luck-Allen
44788 (TRTC). Wyoming: Park Co.; W of Cody,
on porcuping dung, | Sept. 1962, Cain 39043
{TRTC)h camnapa: Alberta: Jasper Matl. Park,
5 of Jasper, on mooss dung, 8 Aug. 1963, Luck-
Alfen 40171 (TRTC). Ontario: York Co.:
Mashville, on cow dung, 18 Nov, 1962, Cain
38950 (TRTC).

coMsexTs: Coprofus aurorg 15 the most
brightly colored species of this genus. It can be
confused with C. luteus but may be distinguished
by its larger more elliptic spores and more
uncinate and highly pigmented paraphyses.

3. Coprotus breviascus (Vel.) comb, nov.
Figs. 8, 9
= Ascophanus  breviascur Velenovsky, Mo-

nogr. Discom. Hohem. 360, 1934,

Apothecia scatiered 1o gregarious, yellowish
to orange, discoid to lemticular, 0.2-0.6 mm in
diam; excipulom slightly pigmented, non-cyano-
philous, cells of a textura angularis mnd elon-
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gated at the tips; asel eight-spored, broadly
clavate, 45-60 » 20-28 w, abrupily atlenuated
at  base; ascospores biseriate, 12.0-16.0 x
B.5-120p, hyaline to pale yellow, smooth,
broadly ellipsoid, with perispore layer thin and
cyanophilous; parephyses filiform, septate, sim-
ple or branched, 1.5-20p below, slightly
inflated, uncinate at their apices and containing
yellowish oil droplets.

TyPE: Oo cow dung, Radotin, Mnichovice,
Crechoslovakia, Felenavsky (PR),

SPECIMENS EXAMINED: EUROPE: AUSTRIAC Sonn-
tagesberg, on cow dung, July, 1906, ran Héhnel
(FH) (tvre PR). UNITED STATES: Wyoming: Big
Harn Co,: Granite Pass, on sheep dung, 2 Sept.
1962, Luck-Allen 39485 (TRTC).

CoMMENTS: Coprotus breviorous is morpholo-
gically similar to C. granwliformis and C.
echraceus. The broadly clavate assi and broadly
ellipsoid ascospores are similar to those of C.
granuliformis, but the latter species can be
distinguished by its strongly inflated, hyaline
paraphyses and larger, more globose excipular
cells, Coprotus ecfiracens has both larger asc
apd ascospores, Velenossky (1934) cies the
sume figures for C. breviascus and A. bilobur
but the laner appears 1o be a synonym of C.

ochrareus. Contrary 1o the original description,
we find il droplets in the paraphyses of O
brevigseus,

4. Coprotus dextrinoidens sp. nov.  Figs. 10-12

Apothecia dispersa, 0.1-0.5 mm in diametro,
cupulata wvel discoidea; hymenium album:
margo subluteus, fuscoluteus siccetus, Excipulum
e cellulis angulanibus vel globosis (lextura
angulari vel textura globulosa), luteis, cvano-
philis compositum, Cellulae marginatae elon-
gatae, B.O-150 » 3.0-60p Asci octospor,
cylindracei, 80-123 3 168-24 4, ad apicem late
rotundati, ad basem attenuani. Ascotporae late
ellipsoideas, uniseriatae, raro biseriatas, 11.0-
13.0 ¥ 7.5-10.0 y, “de Bary bubble" pracditae.
Paraphyses filiformes, septatae, valde ramosae,
hyalinae, puttulatae,

HoLotyeus: In fimo vaccine, Puerio Rico,
West Indian Exploration Mo. 1, Jan-Apr.,
1923, Seaver and Chardon (NY).

Aporhecia scattered, 0.1-0.5mm in diam,
cupulate to discoid, hymenium white, margin
yellowish, darker on drying; excipwhom of a
textura angularis to globulosa, cells slightly

thick-walled, yellowish, cyanophilous, marginal
celis elongated, 8.0-15.0 » 3.0-6.0 p; asci eight-
spored, cyhindric, rounded above, attenuated
below, 80-125  18-24 p; ascospores uniseriate,
rarely hiseriate, broadly ellipsoid, 11.0-13.0 x
7.5-100 p, each with a conspicuous de Bary
bubble; paraphyses filiform, septate, mostly
branched, hyaline, with a few inconspicuous ol
guttules.

HAMTAT: On dung of cow, deer, anelope,
wapiti, and burro.

SPECIMENS EXAMINED: MEXICO: Durango: N of
Durango, on burro dung, 13 Aug. 1960, Cain
36996 (TRTC). paristax: Sind Area, on cow
dung, 1 Sept. 1967, Ahmed F49069 (FLAS)
PULCKTO RICO: TYPE, UNITED STATES: New York:
L. Placid, on cow dung, 4 Sept. 1914, Kouffinan
and Mains (MICH). Wyoming: Big Horn Co.:
Upper Shell Canyon, on wapiti dung, 2 Sept,
1962, Cain 41267 (TRTC); on deer dung, 2 Sept.
1962, Luck-Allen 41793 (TRTC): on antelope
dung, 2 Sept. 1962, Luck-Allen 42111 (TRTC).
Niobrara Co.: N of Lusk, on cow dung, 2 Sept.
1964, Cain 42598 (TRTC).

ComMENTS: This species may be conlised with
Coprotus disculus on the basis of assus and
ascospore measurements. The spores of C.
discuiur are more narrowly ellintic and the asci
are generally 20-25 p shorter than these of C.
dextrinoideus. In addition, the excipular cells
in C. dexirinoideus are more pigmented, thicker-
walled, and more elongated at the margins, The
paraphyses of C. disculis are more infzied and
without oil gurtules,

3. Coprotus disculus sp. nov, Fizs. 13-15

Apothecia pellucida, alba, deinds litea, dis-
coidea vel lenticularia, 0.5-1.0 mm dizz. Exci-
pulum e cellulis hyalinis {(1extura angulari vel
textura globulosa). Cellulae basilares globosae,
20 p diam. Cellulae marginales §.0=12 i 6<10 .
Asci octospon (rare quantuorspori), cvindracei,
75-90 % 10-135 p, ad apicem rotundari, ad basem
atlenuati, Ascosporae anguste ellipsoilsae, uni-
seriatae, raro biseriatae, 12.0-13.3 3 5.0-8.0 p,
dilute luteae, “de Bary bubble” grasditae.
Paraphyses filiformes, scplatze, hyalaae, non
guttulatae, superne incrassatac usque 4.0 p diam
et leniter uncinatae,

HOLOTYPUS: In fimo cervino, Bergea Swamp,
near Rochester, New York, 5 Oct. 1937, Roger-
san (CUP 37168),
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Apothecia translucent 1o white, becoming
]nf.lkn‘\l'iih discoid 1o lenticular, 0.5=1.0 mm in
diam; excipuhon of a testwra angulars to
Elobulosa; cells thin-walled, essentially hyaline,
basal cells almost globose, up to 20y diam,
margingl cells 8.0-12 x 6-10: asci eight-
spored, rarely four-spored; cylindric, 73-90 x
1015 p, rounded above, attencated below;
aicospores uniseriate, sometimes biseriate, nar-
rowly ellipsoid, 12.0-13.5 X 5.0-8.0p, faindy
vellowish, with one de Bary bubble; paraphyses
liform, septate below, hyaline, without oil
gutteles, with apices inflated 30— 0p and
shightly uncinate.

HAMITAT: On dung of deer, horse, cow, and
samall rodents.

TYPr: On deer dung. New York: Bergen
Swamp, near Rochester, § Ot 1947, Rogerson
(CUP 37164).

SPECTMENS EXAMINED ! CANADA Ontario: Bruce
Co.; Inverhuron, on deer dung, 8 Oct. 1961, Cain
38739 (TRTC). Leeds Co.: Chaffevs Locks, on
deer dung, 28 Sept. 1963, Luck-Ailen 41256
(TRTC). Oaford Co.: Beawell Swamp, Gobles,
on deer dung, 13 Sept. 1943, Cain 43715 (TRTC).
Quebec: M. Albert, Lac Cascapedia, on horse
dung, 2 Aug. 1937, Bigelow 630011 {DAOM).
EURGPE: ITALY (IN): Lombardy, on cow dung,
23 Aug. 1907, Celi? D6331 (CUP, MICH).
UNITED STATES: MNew York: Tyre; Couriland
Co.: MecLean Bog near Drvden, on  deer
dung, § Sepr, 1932, Cain 2411 (TRTC):
Lyndonville, on cow dung, 1904, Fairman D430
(CUP),

COMMENTS: Coprorus difculus i3 close 1o C,
facteus. In fact, specimens of the former have
been accessioned in some herbaria under the
latter name. Copratus fucteus differs in having
shorer asei and ascospores and  parrower
paraphyses,

6. Coprotns duplus sp. nov. Figs. 16-19

Apothecin alba wvel leniter lutea, 0.3-0.8
diam, cupulata vel discoides, leves. Excipulum
ordinibus tribus vel quatuoribus compositum,
Cellulae basilares usque 10-12 p diam, hyalinae
vel leniter luteas (texiura angulasi vel textura
globulosa). Cellulae marginales elongatae, 10—
12 % 4-6 p. Asci sexdecimspord, anguste cylin-
dracei, 70-90 X 1018 p. Ascosporze ellipsoi-
deae, biseriatae, leves, hyalinae vel leniter luteas,
T.A-100 > 4.6-6.5 g, “de Bary bubble™ prae-

ditae, Paraphyses fliformes, septuas, non
ramosae vel rarissimo ramosas, ad basem 1.8-
20 erassae, superne usque L8-20p diam,
gultulatae,

HOLOTYPLS: In fimo leporino, Smi 5 of
Dorset, Haliburton Co., Ontario, 14 Sept. 1931,
Cain 40026 (TRTC).

Apothecia white 1o slightly yellowish, cupulate
o discoid, smooth, 0.3-0.8 mm in diam; exci-
pulum of three vo four layers, basal area of o
textura angularis 1o globulosa, cells up to 12
in dium, hyaline to slightly yellowish, marzinal
cells elongated, 10-12 & 46 p; amci 16-spored,
nurrowly eylindric, T0-90 X 10-18p, dome-
shaped to alinost truncate above; ascospores
biseriaie, spioeii, hyvaline to faintiy yellowish,
ellipsoid, 7.5-10.0 % 4.0-6.5 3, each with a
de Bary bubble; paraphyser filiform, sepate,
simple or sparingly branched, 1.8-2.0 p below,
21.2-2.5 y at ppices, puttulate, with oil guitules
small, lew in number.

HABITAT: On the dung of varigus anjmals

TvPe: On rabbit dung, 5mi S of Dorser,
Haliburton Co., Cntario, 14 Sepr. 1931, Cain
40026 (TRTC). .

SPECIMERS EXAMINED : CaNADa: Ontario; Bruce
Co.: Teeswater, on rabbit duag, 10 July 1932,
Cain 40024 (TRTC); M of Kincerdine, on rabbit
dung, B Oct. 1961, Cain and Luck-Aflen 413584
(TRTC). Mipissing Dist.: Lake Timagami, on
porcupine dung, 19 July 193, Cai 46224
(TRTC); Lake Timagami, Sand Point, on
partridge dung, 12 Sept. 1936, Jockson 40023
{TRTC); Lake Timagami, Paradis Bay, on deer
dung, 21 Aug. 1935, Cair S0023 (TETC).
Victoria Co.; Oakwood, on rabbit dung, 13
Sept. 1931, Cain 36406 (TRTC). Quebec:
Duchesnay, on partridge dung, 27 Aug. 1938,
Cain 46234 (TRTC).

CoMMENTS : Coprotis duplus has been confused
with C. sexdecimsporus but differs in having
tpﬁl.huci:z. with less pigment, smaller more cvlin-

dric asci, and smaller ascospores. This species
also resembles C. plowcellus except for size of
asci and ascospore number,

7. Coprotus glawcelfus (Rehm) Kimbrough
Figs. 20-24
= Ascophanus  glovcellus Behm, in Rab.
Krypt. FL. 1(3): 1086, 1895,
= Coprots  glaucellus (Rehm) Kimbrough,
Am. J. Bot. 54: 22, 1967,

Bl CANATMAN JOURNAL OF BOTANY. VOL. 3 1912

Apothecia scattered 1o gregarious, smooth,
translucent to white, becoming slightly yellowish
on drying, discoid 10 lenticular, broadly ai-
tached, 0.1-1.2mm in diam; exejpulum of a
texture angularis 10 textura globulosa; cells
hyaline 1o pale yellow, thin-walled, in two 1o
three layers, lower cells measuring 3.0-6.0 X
6.0-8.0 p below, marginal celis clongated up 1o
10 p; asei eighit-spored, eylindric, rounded above,
atienuated below, terminating in a short stalk,
40-55 % 8-12 p; esrawpores uniserinte 10 bi-
seriate, ellipsoid, 7.5-9.0 x 4.5-5.5 p, each with
one de Bary bubble; paraphyses hyaline, fili-
form, septute, siroogly uncinate at apices, Lip
below, slighty broader above, withowt woil
guttules.

HAMITAT: On dung of deer, goat, moose,
poroupine, and rabbic

TvPE: On deer dung, Bavarian Alps, Oct,
1906, Rehm (Rehm: Ascomyceten 1678, CUP
D, MICH).

SPECIMENS EXAMINED; CaNaDA: Ontario: Mus-
koka Dist, Purbrook, on rabbit dung, 2 Sept.
1956, Cain 32427 (TRTC)L Nipissing Dist.:
Algonguin FPark, Brewer Lake, on porcupine
dung, 26 Aug, 1939, Cafr 36674 (TRTC);
Algonquin Park, Norway Lake, on deer dung,
25 Aug. 1938, Cain 36620 (TRTC); Algonguin
Park, L. Sascjewun, on moose dung, 27 Ocv
1963, Cain 41885 (TRTC); Lake Timagami,
W Mainland, on porcupine dung, 11 Aug. 1931,
Jackson 2658 (TRTC). Oaford Co.: Benwell
Swamp, on deer dung, 13 Sept. 1943, Cain
27407 (TRTCL Thunder Bay Dist.: Poshko-
kogan K., on moose dung, 3 Aup 1965, Luck-
Allen 43519 (TRTC). Evwore: (The TYPE)
MEXICO: San Luis Potosi, Ciudad d=] Maiz, on
goat dung, 1% Aup. 15960, Cain 41238 (TRTC).
URITED 5TATES: Colorado: W of L. George, on
deer dung, 4 Aug. 1900, Cain 38291 (TRTC).
Flonda: 3 mi E of Gainesville, on rabbit dung,
4 Feb, 1969, Kimbrowgh F458427 (FLAS).
Michigan: Chebovean Co.; Reese Bog, 23 Aug.
1946, Konouse (MICH). Wew Jersey: Newfield,
on horse dung, 27 Sept. 1879, Eflis D4630
(CUP). New York: Allegany State Park, Stod-
dard Brook, on moose dung, 11 June [961,
Cain 37587 (TRTC); Adirondack Mis, War-
rensburg, on deer dung, 3 Oct. 1959, Cain 38296
(TRTC).

coMuExTS: Coprotus gloucellus is one of the
most common of the coprophilous discomy-

cetes, Tt has frequently beea confused with
Capronis lacreus primarily because of the broad
concept many authors had of C. facieus, Capro-
tus glaucellus has the smallest asci and asco-
spores of all species of Coprorus having trans-
lucent apothecia. The pale vellow color s largely
due 10 the presence of pigments in the wzlls of
the excipulur cells.

8. Coprotus gramaiformis (Cr. & Cr.) Kimbr,
Figs, 25-29
= Ascobolus gramuliformis Crouan & Crouan,
Ann. 5. Mat. 1V, 10: 195, 1858,
& Ascophanus gramuliformis {Cr. & Cr.) Bou-
dier, Ann, Sci. Nat. V, 10: 245, 1869,
= Coproius granuliformis (Cr, & Cr) Kim-
brough, Am. J. Bot, 54: 12, 1967,
= Ascobolus argentews Currey, Trans, Linn, Soc.
24 496, 1564,
= Ascophamuy argenteus (Curr)) Boud., Ann.
Sci. MNaw W, 100 243, 1869,
= Ascophanus  rosellus Starblick, Bot, Notis,

216, 1898,

Apothecia cupulate to discoid, white 12 pale
vellow, margins darker in color than hy menium,
0.2-0.6 mm in diam; evcipuwlum of a tzxiura
angularis 1o plobulosa, marginal cells non-
elongated, almost isodiametnic, reaching 10=12 g
diam, with cell walls slightly thickened and pig-
mented with age; asci eight-spored, broadly
clavate, 40-55 X 1330p, almost runcate
abave, sharply tapering 1o a short stalk below;
ascospores mosily biseriate, broadly ellipsoid,
9.0=15.0 X 6,595, each with one lzrze de
Bars bubbie; pargplivses Rliform, sepiaie Selow,
inflated at apices 10 5.0-8.0 p, hyaline 10 slightly
pigmented, often with minute oil guitules.

HaBITAT: Mostly on cow dung, but 50 on
deer and sheep dung.

TyrE: On cow dung, Brest, Finistére, France,
Crouan (examined and figured by Le Gal (1961)).

SPECIMENS EXAMINED ! Caxaba: Cntarnio: Bruce
Co,: Brinkman Comners, on sheep dung, 12 July
1930, Cain 39472 (TRTC). Lesds Co.: Chaffeys
Locks, on cow dung, 28 Sept. 1963, Luck-Allen
40118 {TRTC). Parry Sound Dist.: Byng Inlet,
on deer dung, 22 Aug. 1953, Cain 41420 (TRTC).
Peel Co.: M af Palgrave, on cow dung, 17 Sepl.
1946, Cain 23399 (TRTC). Saskaichewan: Cy-
press Hills Prov. Park, W of Eaut Block, on cow
dung, 26 July 1963, Luck-Alien 41266 (TRTC).
ELRGPE: AUSTRIA: Morthern, on cow dung, Sepl.
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1902, Hahne! D11754: Rehm 104b (CUP).
Tyral, in higher Alps, on cow dung, Aug. 1872,
Rehm 14 (NY), sweoew: Uplandia, on cow
dung, Aug. 1893, Swarbdck D439 (as 4. rosel
fus) (CUP). wvaten states: Colorado: Geneva
Creek Canyon, on cow dung, 3 Sept. 1910,
Seaver {NY), Oregon: Hood K., on cow dung,
3 Aug. 1932, Kienholz (NY). New York:
Hendershot Gorge, Alpioe, en deer dung, 28
Sept, 1964, Spevak, Korf 3180 (CUP). McLean,
on cow dung, 2 June 1919, Olive 11192 (CUP).
Tompkins Co.: Ithaca, on cow dung, 18 July
19, Kauffiman (MICH). Wyoming: Rocky
M. Nail. Park, on deer dung, 19 Aug, 1952,
Cain 41717 (TRTC).

COMMENTS: Coproius graneiformir is casily
distinguished from other species of the genus by
its short, very broadly clavate asci and by para-
physes which are greatly inflated at their apices.

9. Coprotus lactens (Ck. & Phill.) comb. nov.
Figs. 30-13
= Adscobolus lsetens Cooke & Phillips, Gre-
villea, 5: 119, 1376
= dscophanny faereus (Ck. & Phill.) Phill,,
Man. Brit. Discom. 306, 1887,

Apothecia smooth, white, becoming yellowish
discoid to cupulate, sessile but narrowed below
into & minute basal attachment, 0.2-0.5 mm in
diam; excipulient of a textura angularis to globu-
losa with cells of 1he medullary area thin-walled,
up 10 12 y diam and with those of the ectal area
becoming dextrinoid and cyanophilous; mar-
ginal cells elongate, B~10 X 4-3 u; asci eight-
spored, cylindrical 1o clavate, 65-83 3¢ 15-20 p,
rounded or dome-shaped above, atlenuated
below; asrospores uniseriate (o biseriate, smooth,
hyaline, ellipsoid, B.0-10.0 % 5.0-6.5p, each
with one de Bary bubble; pargplyses Gliform,
septate, simple or branched, hyaline, 1.5
heEu-.!-. slightly inflated and somewhat uncinate
a1 apices,

HABTAT: On dung of various animals.

TYPe: On cow dung, Shrewsbury, England,
1876, Phillips DLI141 {CUPL

SPECIMENS EXAMINED: CANADA: Ontario: Bruce
Co.: Inverhuron, on deer dung, § Oct. 1961,
Cain & Luck-Allen 40111 (TRTC). Halton Ca.:
5 of Ballinafad, on peorcupine dung, 12 Oct.
1964, Luck-Allen 41777 (TRTC). Leeds Co.:
Chaffeys Locks, on deer dung, 23 Sept. 1963,
Luck-Allen 40445 (TRTC). EUROPE: ENGLAND:

The Trre. Halifax, on horse dung, 27 Dec, 1895,
Sopperr 263 (Crossland Herb,, NY). ummxico:
Durango: N of Durango, on rabbit dung, 13
Aug. 1960, Cain 36812 (TRTC): N of Durango,
on burro dung, 13 Aug 1960, Cair 37487
(TRTC). San Luis Potosi: Ciudad del Maiz,
Dry Pass, on goat dung, 19 Aug. 1960, Cain
37475 (TRTC). Villa Hidalgo, on goat dung,
18 Aug. 1960, Cain 36931 {TRTC). Tamaulipas:
Reynosa, on sheep dung, 20 Aug. 1960, Cain
36717 (TRIC). puEwTO RICO: on cow dung,
24 Jan. =35 Apr, 1923, Seaver and Chardon 174
{NY). uvNImED sTATES: Alachus Co.: Galnes-
ville, near Muck Pond, on rabbit dung, 7 July
1963, Kimbrough F43%18 (FLAS)., Gainesville,
San Felasco Hammock, on rabbit dung, 4 Feb.
1970, Kimbrough F4889) (FLAS). New York:
Botanical Gardens, on horse dung, 27 Jan.
1905, Seaver (NY).

COMMENTS: Mot until alier several perplexing
ohservations, was it found that the type collec-
tron was a mixture of C. foctews and C. granl-
formiis. In fact, apothecia of €. gramidiuninta
were much more abuadant. The authon were
almost coavinced that what Heimerl (18591 wid
others had desceibed and {Hustrated us ¢ hic-
feuy was really another fungus and thot the 1ype
of C. loctens would fall into synonymy with .
gramififormis. Prillips (1BET), however, had
found both species on cow dung from Shrews-
bury; consequently this necessitated further
critical and more exlensive examination of the
type collection. This eventually led to the dis-
covery of a second fungus which agreed with
the description of C. factews. Coprotus lacreus is
close 10 C. glowcellur but may be distinguished
by its lurger asci and more clavate, Jess uncinate
paraphyses. Coprorus factens and C. gronuli-
Sarmiy can be separated on the basis of spore
dimensions and on the characters of the ascus,

10. Coproras lewcapocillum sp. nov, Figs. H-36

Apothecia dispersn vel gregaris, alba vel
dilute lutea, levia, cupulata vel lenticularia,
0.3-0.5 mm in diametro. Excipulum e cellulis
{textura angulans vel textura globulosa), Cel-
lulae basilares isodiametricas, B=15p diam.
Cellulae marginales efongatae, 5-8 x 12-15p
leaiter dextrinoideas. Asci octospori, late cylin-
dracei, B0-110  15-22 p, inferne in stipitem
brevem attenuati. Ascosporae late ellipsoideas
biseriatae, 14.0-18.0 x 7.5-11.5 p, hyalinae vel
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leniter lutcae, leves, “de Bary bubble™ praeditae,
Paraphyses non ramosae vel rare ramosas, sep-
tatae, hyalinae, noa guttulataz, ad basem 1.5
diam, superne usque 30-4.5p diam inflatae,
leniter uncinatae.

woLorypus: In fimo vaccino, Bermuda, 19
Mov. - 14 Dec, 1912, Brirton and Searer (NY),

Apothecia scattered to gregarious, white 10
pale yellow, smooth, cupulate 1o lenticular,
03105 mm in diam; excipufum of a textura
angularis 1o globulosa, basal cells almost iso-
diametric, B-15 p in diam, marginal celis elon-
gated, 5-8 % 12-15 p, sometimes slightly dextri-
noid; asel eight-spored, broadly cylindric, 80-
100 x 15-22 p, rounded to slightly fruncate
above, terminating in a short stipe below; asco-
spores broadly ellipsoid, biseriate, 14.0-15.0 X
7.5-11.5 y, hyaline to slightly yellowish, smooth,
each with one de Bary bubble; paraphyses
simple, rarely q.ra.ru.‘hod, seplate, hyaline, with-
out granules or guttules, 1.3 p below, frequently
enlarged to 30-4.5p at apices and slightly
uncinaie,

HWAmTAT: On dung of various animals.

Tvee: On cow dung, Bermuda, 29 Nov, -
14 Dxec, 1912, Britton and Seaver {NY).

SPECIMINS EXAMINED: BIRMUDA: TYPE. CAN-
ADA! Alberta: SW of Beaver Mines, on cow
dung, 29 Aug 1962, Cain 38945 (TRTC).
Omario: Grey Co.: 4 mi SW ol Markdale, on
cow dung, 30 May 1964, Coln 41765 (TRTC).
Mipissing Dist.: L. Timagami, Gull L. Portage,
on porcupine dung, 21 Aug. 1933, Cain 41772
(TRTC). York Co.: Mashville, on cow dung,
E June 1938, Cain 3528 (TRTC) EUROPE:
FRANCE: near Boulogne, on cow dung, July
1909, Ludwig (PC). Parastan: N Karachi: on
gouat dung, 13 Oct. 1966, Almed, UNITED STATES:
Michigan: Isle Rovale: Sargent L. on moose
dung, 29 July 1930, Fovak (MICH). New York:
Courtland Co.: McLean, on cow dung, 5 Sepl.
1952, Cain 24271 (TRTC). Wyoming: Big Hom
Co.: Upper Shell Canyon: on deer dung, 2 Sept.
1962, Luck-Allen 40653 (TRTC).

COMMENTS: The ascus and ascospore measure-
ments of C. lewcopocifium approach those of
C. oracheur but the apothecia of the latter
species are wsually much larger and more pig-
mented, the asci are slightly more cylindric and
more abundant, and the paraphyses contain
mare pigment,

11. Coprares fufews Sp. nov. Figs. 37430
Apothecia dispersa, lutea vel ochracea, 0.2-
0.8 mm diametro, discoidea vel cupulata, Hy-
menium minore pigmento pracditum. Exci-
pulum ¢ cellulis coloratis (lextura angulari vel
textura globulosa), Cellulae basilares rotunda-
tae, usque I10-14 p diam. Cellulae marginales
angustae, clongatae, 4-5 3 B=12 u. Asci ocic-
spori, cylindracel, 60-83 X 10-13 4, superne
rotundati, inferne in stipilem brevem attenuati.
Ascosporae ellipsoidese, uniseriatae, B.0-10.5 x
5.0-6.5 g, tenuiter tunicatae, “de Bary bubbie™
pracdilae. Paraphyses filiformes, septarze, non
ramosac vel rare ramosae, gutiulatas, superne
usque 3.5 p diam inflatae, lemiter uncinaiae.

HOLOTYPUS: In fimo vaccing, Phelps Woods,
Canandaigua, New York, 7 July 1903, Durand
D2306 (CUF).

Apothecia scattered, yellow to orange, 0.2-
0.8 mm in diam, discoid 10 cupulate, margins
maore pigmented than hymenium; exeipulan of
texturn angularis to globulosa, cells pigmenizd,
somewhat thick-walled, basal cells rounded, up
to 14 i diam, marginal cells narrow and elon-
pated, 4-5 X 8-12 p; asei cight-spored, cylin-
dric, 60-83 » 10-135 y, rounded above, termi-
nating in & short stipe; ascosporer hyaline, thin-
walled, mostly uniseriate, ellipsoid, E0=10.5 x
5.0-6.3 p, each with one de Bary bubble; para-
physes filiform, seplate, simple or sparingly
branched, slightly uncinate above, enlzrged 10
3.5 p, filled with numerous small yellow put-
tules.

HABITAT: On the dung of various animals.

TvPe: On cow dung, Phelps Woods, Canan-
daigua, New York, 7 July 1903, Durand 2304
(CUP),

SPECIMENS EXAMINED: CavaDa: Alberiz: Mistie
Hot Springs, on moose dung, 4 Aug, 1962, Luck-
Alten 33477 (TRTC), British Columbiz: Ghita
Creek: W of Yellowhead Pass, on moose dung,
7 Aug. 1962, Luck-Allen 39211 {TRTC). On-
1ario: York Co.: Nashville, on cow dung, 21
June 1933, Cain 24584 (TRTC); on cow dung,
§ July 1961, Cain 37917 (TRTC). Mexico:
Durango: Ri. 45, N of Durango, on dessr dung,
13 Aug. 1960, Cain 37045 (TRTC). Nuevo Leon:
China, on goat dung, 0 Aug, 1960, Cain 37458
{TRTC), usiTeD sTATES: Montana: Park Co.:
Springdale, on cow dung, 3 Sept. 1937, Cain
42134 (TRTC). New York: Canandaigua (TYPE).
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South Dakoa: Meade Co.: § of Wall, on cow
dung, 3 Sept. 1962, Cain and Luck-AHen 39383
(TRTC). Wyonung: Yellowstone Matl, Park,
Lower Geyser Basin, on horse dung, | Sepe
1962, Cain 42343 (TRTC)

comMExTs: This species is similar 1o Coprofis
aurara, It is common and is collected by various
warkers, bot generully identified as C. awora
primarily because of its yellow to orange color.
Copratus luteus can be separated [rom C. aurora
chuefly by its more cylindric asci and smaller
ascospores, Typically, the apothecia of C. lufeus
are Jess pigmented aod 2.0-3.0 mm larger. The
paraphyses of C. gurora sre more branched and
miore deeply pigmented than those of C. hitews,

12, Coprofus marginatus sp. nov.,  Figs. 4144

Apothecia alba vel lutea, levia, discoidea vel
lenticularia, patellariformiter exspansa, .0-
1.6 mm in diametro. Excipulum basilare e cel-
lulis 12-13 p diam, pallide luteis compositum
(textura plobuloss). Cellulae marginatae volde
elonpatae, wsque 100 longa:s, ad apicem
tepuiter inflatae. Asei octospori, cylindracel,
B0-100 » 8-12 y, ad apicem rotundsy, inferne
in stipitem brevem attenuati. Ascoiporas an-
puste ellipsoideas, uniseriatae, 8.5-10.0 X 4.0-
3.0 p, hyalinae, “de Bary bubble” praediize.
FParaphyses filiformes. seplatae, inferne 2 p
diam, superne usque 3.0 p diam inflatae, leniter
uncinaias, non guttulatae,

HOLOTYPUS: In fimo vaccino, near Sana Crur,
Cosa Rice, 14 Sept. 1964, Carrofl F459044
{FLAS). .

Apathecia smooth, white 1o vellowish, dis-
coid to lenticular, breadly anached to the sub-
strate, 1.0-1.6 mm in diam, margins somewhat
inrolted ; excipulent of @ texturs globulosa below,
cells 12151 in diam, pale yellow, marginsi
cells slighily inflazed apically, scarcely distin-
guishable from paraphyses, more than 100 p
long: asei eight-spored, cylindric, B0-100 x
B-12 i, rounded above, terminating in a short
stalk below: ascospores hyaline uniseriate, nar-
rowly ellipsoid, 8.5-10.0 3 4,0-5.0 4, each with
a de Bary bubble: parapiyses filiform, septate,
2.0 p below, inflated to 3.0p and very shghtly
uncinate af their apices, without oil guttules.

HaBITAT: On dung.

TYPE: On cow dung, near Santa Cruz, Costa
Rica, 14 Sept, 1964, Carroll F49064 (FLAS).

SPECIMENS EXAMINED. COSTA  RICAD TYPE
paxama: El Valle, on horse dung, 1 April 1945,
Meyer (MNY). unimen states: Florida: Sebring,
Highlands Hammock, on rabbit dung, 29 June
1970, Kimbrough F45068 (FLAS).

comewTs: This species is distinguished by
the narrowly ellipsoid ascospores and the long
Aexuous cells of the ectal excipulum,

13. Ceprotus nivens (Fuckel} comb, nov.
Figs. 4547

= Ascobolur nivews Fuckel, Hedwigia, 5: 4.

1366, (non Ascobolus nmiveus Quel. Ass
Fr. Avanc, Sci. (Congr. Reims, 1880), 9:
674, 1881.)

= Rliyparobius niveus {Fekl.) Sace., Syll. Fung,

E: 54, 154,
= Ascoronus nivens (Fekl) Boud., His. Class,
Dascom. Eur. 79, 1907,

Apathecia translucent 1o white, drying slightly
yellowish, 0.2-0.3 mm diam, sessile, cupulate to
discoid, hymenia roughened by protruding nsci;
exciputom in the madellary and base! area: ofa
textura globulosa 1o angulans, cells sightly
cyanophilous, becoming elongated along the
margins, 12-15 # 6-T p; asei Bd-spored, very
broadly clavate, 80130 » 30-60 p dome-shaped
above, terminating in a short stalk below, oper-
culum prominent; ascospores  hyahine, Wiin
walled, irregularly arranged, ellipsoid, 80-12.0
¥ 40-70p, each with one de Bty bubble;
pargplyses filiform, seplate, hyaline. winple or
branched, 2.0p below, enlarged 10 230 Wl
apices, without oil guttules.

HABMTAT: On dung of various animals

vre: On dog dung, Mi Rabenkopf, Ger-
many, winter 71566, Fuckel (based on Fuckel's
(1866) description and illustration).

SPECIMENS EXAMINED: CanaDa! Alberta: Hin-
ton, on horse dung, 2 Aug. 1962, Cain 39029
(TRTC). Ontario: Muskoka Dist.: Uffington,
o cow dung, 27 Aug. 1932, Cain 40014 (TRTC).
Mipissing Dist.: L. Timagami, on porcupine
dung, 21 Aug. 1933, Cain 40013 (TRTC). Peel
Co.: Palgrave, on rabbit dung, 7 Oct. 1962, Cain
41629 (TRTC). Quebec: L. 5t, Joseph, Pine R,
on cow dung, 26 Aug. 1938, Caln 46233 (TRTC).
EUROPE: ITALY (Morth): Lombardi, Sante Sofia,
near Papian, on cow dung, autumn?, Cavarg
(MICH). mexico: Ouxaca: Matias Romero, on
cow dung, 16 Aug. 1961, Cain 46209 (TRTC).
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unITED sTatis: Floridi: Gainesville: on cow
dupg, 10 Oct. 1970, Kimbrough F48957 (FLAS);
on rabbit dung, 1 Feb. 1970, Kindbrough FABE93
{FLAS); near Newman's Lake, on rabbit dung,
17 Feb. 1969, Kimbrowgh F4E439 (FLAS).
Mebraska: Lancaster Co.: Lincoln, University
of Mebraska, on horse dung B Apr. 1934,
Walker (NY).

comments: Considernble confusion has sur-
rounded this species. The majority of the col-
lections thus far examined have been placed
either in Ripparobius crustaceus {Fekl) Rehm
ar Ascosonus niveus (Fekl) Boud. It s clear
from Fuckel's (1866} description that R. crusie-
ceus, with its dark brown apothecia and its ap-
parent lack of opercula in the asc, is 2 member
of the genus Thelebolus sensu Kimbrough &
Korf (12475, which will be treated in a later
paper. It is also quite evident that Ascabolus
mivews (Fuckel 1866), with & clearly distinguish-
able operculum, is not a species of Ascozomr.
The presence of an operculum, de Bary bubbles
in the ascospores, and the morphological and
chemical nature of the asci and excipulum are
identical with those of C. glowcellus, C. sex-
decimsporus, and other species of this genus,

14, Coprorus ochraceus (Cr. & Cr.) Larsen
Figs. 48=31
wAscobolus ochracens Crouan & Crouan,
Fl. Finist, 57, 1867,
& Ascoplanus echracews (Cr. & Cr.) Boudier,
Ann. Sci, MNat, V, 10: 247, 1865,
& Coprorus ochracens (Cr, & Cr.) Larsen, Dan,
Bot. Tidsskr, 662 1-32, 1971,
== Ascophams subgranuliformis Rebm, In Voss,

Verh. Zool.-Bot, Ges, Wien, 37: 224, 1EET.
= dscopfiamus  viofascens var, Jfalcarnus  Vele-

novsky, Monogr. Discom. Bohem, 360, 1934,
=dscophanus  bilobus  Velenovsky, Monogr.

Discom. Bohem. 360, 1934,
=Azcophanus velemovsk)i Svriek, Ceska Mycol.

13: 95, 1959, Wot. Ascophanus vefenovskyl

Kanouse 1947,

s Ascophanus hyaline-niveus Swvicek, Ceska

Mycol. 26: 29, 1972,

Apothecia pale yellow 10 oranpe, &t first
cupulate later becoming discoid, sessile, 0.5-
1.5 mm diam; excipwiin of 2 textura angularis
to globulosa, medullary area of thin-walled
cells 25-30 p diam, marginal cells elongated,
6.0-8.0 x 12-14 p; walls somewhat thickened,

slightly yellowish; asci eight-spored, cylindric,
110=150 » 12-18 p, rounded above, tapering
below; arcospores uniseriate, broadly ellipsoid,
14.0-18.0 » 9.0-11.0p, smooth, hyaline 1o
slightly yellowish, each with one de Bary bubble;
pargphyses filiform, septate, with numerous
yellowish oil guttules in the cytoplasm, 1.5p
diam below, inflated at apices to 4+-5p and
slightly uncinate.

HABITAT: On dung of various animals,

TvPE: On cow dung, Finistére, France,
Crougn A2411 (CONC). (Le Gal (1961), exam-
ined the type and noted that 4 July 1857 was
penciled on the package) Van Brummelen
{1967) stated that the type specimen was de-
stroyed by insects (CONC-A2311).

SPECIMENS EXAMINED: BERMUDA: Hungary
Bay, on dung, 14 Jan. 1926, Seaver and Wherze!
(NY). BRaZIL: State of Bahia: 5 of Canudos,
on cow dung, 18 July 1962, Eiten and Eiten
[NY). camapa: Nove Scotia: Colchester Co.:
Upper Brookside, on cow dung, 3 July 193],
Welmeyer (MICH), Quebec: Gaspé-Sed: Bona-
venture [s., on cow dung, 15 Aug. 1539, Cain
38427 (TRTC). EUROPE: FRANCE: on ¢ow dung,
July 1913, Lorton, Boudier Herb, (PC), czecho-
sLovakia: Bohemia: Mnichovice, Aug 1928,
Velenovsky, as A. bifobus (PR). Mzichovice,
Velenorsky, as A. lacreus sensu Vel = A, vele-
movskyi Svreek (PR). Pakistas: Karzchi, near
Hub R. Dam, on camel dung, 2§ Dsxc. 1966,
Afuned, PUERTO RICO: Westshore, on cow dung,
24 Jan, 1923, Seaver and Chardon (XY, UNITED
sTaTEs: California: Catalina Is., on duag, Mar,
1904, Baker (NY). Idsho: Seven Deuils Mis.,
Heaven's Gate, on cow dung, 21 Juy 1934,
Smich (MICH). Towa: lowa City, on cow dung,
Aug. 1915, (NY). Oregon: Rhododezdron, on
cow dung, 4 Oct. 1944, Smiri (MICH).

comsexTS: Coprotus ochraceus has Dequently
been confused with Coprobia grorulate. In
Coprobia gramalata, the cells of the swipulum
are larger than those of Coprotus ecliracens and
are cyanophilous as well, In addition, the walls
of the ascospores in C. granulara possess longi-
tudinal ¢cyanophilous striations, a featzre which
is absent in C. ocfiracews, When grown coder sub-
dued light, the apothecia of C. ochroceus olten
eppear less pigmented than when grown under
more intense light. Velenovsky (1934) included
the very faintly pigmented form in Coprosus
lacteus despite the larger size of the aicospores.
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15, Coprotus rhyparobivides (Heimerl) Kimbr,

Figs. 52-54

= Ascophanus rhyparobipides Heimerl, Jahr.

kk, Ober-Realsch, Bezicke Sechshaus,
Wien, 15: 22, 1889,

= Rlypparobius  ascophonoides  Sace., Syl
Fung. 10: 33, 1892,

& Coprofus rhyparobioides (Heimerl) Kimbr.,

Am. 1. Bot, 54: 22, 1967,

Apothecia  smooth, white, discoid, sessile,
roughened by protruding asci, 0.1-0.3 mm diam;
excipulum composed of two to four layers, of
a textura angularis to globulosa in lower part,
cells around marging hyaline, thin-walled, elon-
gated, 3-8 3 8=10 p; aged usually 32-spored
(sometimes slightly more), typically 10-13 per
apothecium, 120-]173 » 50-75 p, apices dome-
shaped, each with a broad operculum, attenu-
ated below, walls 3.0-4.0 p in thickness; asco-
spores hyaline, smooth, irregularly arranged,
ellipsoid, 13.5-17.5 x 7.0-8.0 u, each with one
de Bary bubble; paraphyses numerous, filiform,
seplate, without ol guttules, 13-20p diam
below, slightly uncinate, and frequently branched
toward apices,

HamTAT: On deer and rabba dung.

Tvee: On deer dung, Pressbaum, Ausiria,
winter 1888, Hefmerl.

SPECIMENS EXAMINED EUROPE: ENGLAND : Kew,
on rabbit dung, Dec, 1500, Massee (NY).
USITED STATES: Florida; Galnesville, San Felasco
Hammock, on rabbit dung, 21 Mar. 1969,
Kimbrough F4855% (FLAS).

16. Coprotus sexdecimiporus (Cr. & Cr.) Kimbr,
Figs. 35-38
= Ascobolus sexdec Crouan & Crouan,
Ann. Sci, Nat IV, 10; 195, 1858,
= Ascopharus  sexdecimsporus (Cr. & Cr)
Boud,, Ann. Sci. Mat, ¥, 10: 247, 1869,
= Rhyparobius sexdecimsporus (Cr, & Cr.)
Sace., Syll, Fung. &: 1. 1839,
= Coprotus sexdecimsporus (Cr. & Cr)) Kim-
brough, Am. J. Bor. 54: 22, 1967,

Apathecia smooth, sessile, globose to cupu-
late, eventually discoid, transluecent to white,
drying yellowish, 0.5=1.0 mm diam; excipulum
of o textura angularis 1o globulosa, basal cells
up 1o 12 g in length, marginal cells of five or
six layers, slightly elongated, 10=12 X 56 4;
arci 16-spored, broadly clavate, 83<140 x 20-
30, rounded above, with a broad operculum,

altenuated below; ascospores smooth, hyaline
to slightly yellowish, broadly ellipseid, 10.0-
16.0 X B.O-10.0 4, cach with one de lly
bubble ; paraphyses filiform, septate, 1.9 )i Iwlow,
inflated to 2.0-2.2 p wod strongly uncioale al
apices, provided with a variable numiber of il
Euttules.

HABITAT: On dung of animals,

TyPe: Mon-eaistent, Originally on cow dung,
Brest, Finistére, Frunce, Crouan Bros, (Le Gal
(1961) redescribed the fungus afler examining
twior collections in the Crouan Herbarium,)

SPECIMENS EXAMINED ! Caxaba: Ontario: Leeds

o.! Chaffeys Locks, on deer dung, 2§ Sepr
1963, Luck-Allen 40658 (TRTC). Muikoka
Bist.; Germania, on rabbic dung, 27 Aug. 1932,
Cain 40022 (TRTC). York Co.: Mashvilie, on
horse dung, 17 Nov. 1963, Cain 40657 (TRTC).
EURCPE: FRANCE: Toulon: Fenouillet, on sheep
dung, Apr. 1927, Greler (PC). ExGLAxD: Bristol,
on horse dung, Broome, Rab. Fung., Eur. 781,
D626 (CUP). mexico: Hidalgo, W of Zimapan,
on burre dung, 21 Aug. 1961, Cain 4799
(TRTC). usiTeD 5TaTes: Colorado: Larnimer
Co.: Roosevelt NMatl, Forest, Buckhom, on
porcupine dung, 17 Aug 1957, Cain 41614
(TRTC). New York: Delaware Co.: Oneonta,
on deer dung, 21 Sept. 1963, Luck-Allen 30079
{TRTC). Wyoming: Plans Co.: 12 mi 5W of
Wheatland, on cow dung, 1 Sept. 1964, Cain
41748 (TRTC).

commexTs: The presence of 16 spores per
ascus led Saccardo (1889) to place this species
in Rhyparobius. Boudier (1869) and Heimerl
(1339} both recognired that there were certain
multispored species whose spores differed from
those of Rhyparobius and they placed them in
Ascophanus, Coprofus sexdéciniporus is mor-
phologically similar to C. pehraceus with the
exceplion of msscus size and spore pumber.
Copronis duplus sp, nov. alsp possesses 16 spores
but may be distinguished from C. sexdecim-
sporus by its smaller asci and ascospores, its
more uncinate paraphyses, and genernlly less
pigmented apotheca.

7. Coprotus vicinus (Boud.) comb. nov,
Figs. 59, 60
= Ascophanus vichus Boudier, Ann. S¢i. Nar,
¥, 10: 246, 1869,
=Ascophanus violascens Velenovsky, Monogr.
Discom. Bohem. 360, 1934,
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Aporhecia sessile, smooth, cream o yellowish,
globose 1o discoid, 0.3-0.7 mm diam; excipu-
lum of three or four layers, of a texiura angulanis
1o globulosa below, cells up 1o 14 p, thin-walled
and slightly yellowish, marginal cells clongated,
8.0-11.0 % 6.0-B.0 u; asci eight-spored, broadly
clavate, 65-100 »x 20-28 y, rounded 1o almost
truncate above, terminating in & short swalk
below; ascospores biseriate or crowded toward
the apex, broadly ellipsoid 17.0-25.0 X 11.0-
14.0 p, hyaline to pale vellow, each with one de
Bary bubble; paraphyses filiform, septate, hya-
line te yellowish, sparingly branched, inflated
at the apices to 5, provided with yellowish
gutiules.

HABITAT: On dung of various animals.

1vee; On cow dung, Forét de Carnelle, Mont-
morency, 1369, Bowdier (PC).

SPECIMENS EXAMINED: EURDPE: CZECHOSLOVA-
Kia: Bohemia: Mnichovice, on cow dung, 1926,
Velenovsky (PR). FRANCE: TYPE.

cOMMERTS: This species appears 10 be inier-
mediate between C. grovulifornuis and C. ochra-
ceus with respect 1o ascus size and morphology;
howewver, the spores in C. vicius are larger than
those in the two species mentioned above. A
number of collections of Coprofia, Jodephanus,
and immature Ascobolfus species have at various
times been identified as A. viciaus,

18, Coprotus winreri (Marchal) Kimbr.
Figs. 61-65
= Riyparobius winteri Marchal, Mem. Soc.
Ray. Bot. Belg, 24: 71. 1385,
&= Coprorus wimterf (March,) Kimbr,, Am. I.
Bot. 54: 22, 1967,

Aporhecia scattered to gregarious, globose to
cupulate, translucent to white, glabrous, 0.4=
0.5 mm diam, hymenium roughened by pro-
truding asci; excipulon of three or four lavers,
of a textura angularis 1o globulosa, marginal
celis hyaline, thin-walled, elongated, 10-12 X
4.0-50p; asef  approximately  256-spored,
broadly cylindric, 160=-210 > 45-35 g, rounded
above, attenuated below; ascospores irregularly
crowded, ellipsoid, 10.0-11.0 X 5.0-60p each
with a de Bary bubble; parapliyses hyaline, fili-
form, septate, branched ambove, 1.0-20p in
width below, slightly larger at apices, uncinate.

HaMTAT: On dung of “damarum” and horse,

TYPe: On dung of “damarum,” Tevueren,
Belgium, autumn 1885, Marcha! (not examined,

based upon Marchal's (1885) descriprions and
Pl IV, Figs. 1-7).

SPECIMEN EXAMINED : UNITED 5TATES ; Celorado,
on horse dung, 24 Aug. 1910, Seaver & Bethel
NY).
( coumExTs: In is clear from Marchal’s (1885)
description and ilostrations thar R, winferd
belongs to the genus Coprorus. The whine,
cylindric apothecia, operculale asel, numerous
paraphyses, and the de Bary bubble in each
ascospore (raferred 10 by him as a “dustinct
nucleus™) are features that exclude it from other
coprophilous genera.
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Fits. |=3. Coproius aibids, Fig, 1. An ascus with 32 young spores, » 1000, Fig. 2. Broad operculum of
empay ascus, x 1000, Fig. 3. Sepeate, !ligh!;;- inflaed paraphyses, X 1000, Fics. +-7, Copromy awrved.

Fig. 4, Marure apothecia on dung, x M. Fig

ACng

An astus with ascospores, » 500, Fig. §
and hi;l-.lgbésiinwnwd paraphyvecs, ® 800. Fig, 7. Seciion of

 Fica 5,9, Copronur Brevdasour. Fl;_t_ b P el
Ascuy, mscospores, and paraphvses, ¥ 800, Facs. 1012, Coproiay dexrinaideus.

] Brunched, septate,
spothecium showing pulum and F.* fg
527 apsthesiom shawing ey olam, » 800, Fog, 5,

L.;. 14, Section of apolhe-

u.ji_ullllasgwm; excipular cells, X 800. Fig. 11. Paraphyses hyaline, X 800, Fig. 12, Ascus with AscoEpares,

st ]
Fica. 13=15. Coprovur iiscals. Fig. 13, Section of apothecium showing sacipular cells and a FOUNG A,

> B0, Fag, 14, An ascus with ascospores, X

Fig. 15 Hyahoe, shghily snftated paraphyses, = &0,

Fros. 16-19. Coprotur deplus. Fig. 16, Mamre apothecia oa ding, ® W, Fig. 17. Filiform, uncinaie pa‘a-
g:jlr'm. X B0, Fig, 18, Sutcen-spored ascus, » BOO. Fig, [9, Slightly cyanophilous exaipiludm, % 800, Fiis,
=24, Coprovus glascetur. Fig. 30, Mature apethecia on dung, % 30, Fig. 21. Asei with 2scospores, % 1000,

Fig. 22 Scction of Bprthecium showing excipulum l.nut&::-ounf ascus, ¥ B0 Fig. 25, Fililorm, uncinase
paraphysis, » 800, Fig. 24. Excipulum, susface view, » 800, F A
Apaihecin on dung, X 30. Fig. 26, Secuon of apaihecium showing globose excipular czfs, » 800, Fig. 27,
Astus with ascospores, ¥ BD0. Fig. 35, Young ascus with thick-walied spores, x 800, Fig. 29. Swrongly

inflaied paraphyses, » BO0.

18, 25-29, Caprorus pramuiformis. Fig

Feas, J0-33. Coprotns locrems, Fig. 3. Cyanophilows excipulum in conon blue, % 500, Fig. . Muarusa
astus wish Bscospores, ¥ 100, Fig. 32 A two-spored ascus, % 1290, Fig, 33, lafdaed, AUl ghaly wncinabe para-
E:'rm. X BO0. Fios, M-36. Coprotus lencopociffur:, Fig. 3. Filfoem, septate paraphyses, % 800, Fig. 15,

stion of apothecium showing excipularm, * 800, Fig. 36, Mature ascus with awdaones, X BN, Fios,
340, Coprotus Lueus, Fig, 37, Ectal excipulum, 3 §00. Fig. 3. Guuulate, filiform, paraphyscs, X &N,
Fig. 33. Young, gymnocarpic spothecium, x 400, Fig. 40, Ascus, ascospores, and parnphyses, 50U,
Fica. 4144, Coprotes marginaas. Fig. 41, Section of apothecium with elongated margingl escipular celis
and globase ubary ceils, X 500, I'Fu 4% Section of apothecium showing broad, lenticulsr habis, 3 100,
th{l;;i Mature assus with narrowly cylindric spares, 20 1000, Fig. &£, Hyalioe, slightly uncinate paraphyses,
x

Fuas, 4347, Coprorms niveus. Fig. 45, Y apotbecium on dung, X M. Fig. 46, Section of apothecium |
showing elongated excipular cells, X 00 Fig. 47. A mature ascus, 500, Fics. 44-81, Coproter
ochraceus. .‘r% 48. Section of apothecium showing excipulum, > 800, Fig. 43, Paraphysis with oil gurtules, |
* BOO. Fig. 30. A mature ascus with ascospores, % 800, Fig. 51, Young ascus with thick-walled BECOLPOIES,
* 800, Foos, 52-34. Coprotia hyparobivides. Fig. 52, Seciion of spotheciom with excipulum pnd aseus,
200, Fig. 53, Hyaline, shighly inflated paraphyscs, % 800, Fig, 5. A mature ascis wath 32 spores, X B,
Fics., 33-58. Coprotus sexdecimuporns, Fig. §5. Apoahecia on dung, % 30, Fig. 5. Parazhyses with tiny ol
guttubes, 3 800, Fig. 57. A mature nseus with ascospores, 3 800 Fig. 38, Section of apoihecium showing
excipulum and young ascus, x S00, )
Fics. $9-60. Coprosus vicimur, Fig. 39, \‘nun%&uu:k.“ alled asci, young ascospores, and paraphyses,
® B0, Fig. 60, Mature ascus, with ascospores, Fis. 6165, Coprovus winteri, Fig 61, Section through
eacipulum, 230, Fig. 62. Squash mount of apothecium showing young and mature 2sci, X 400, Fig. &),
Filifarm, sepuate paraphyses, 3 800, Fig. 64. Youny, thick-walled ascus, 800, Fig. 65, Apex of mature g
meus showing line of dehiscence [or operculum (arrows), * 800 -~

More: Figt, 1 =65 lollow,
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