
STUDIES IN NORTH AMERICAN RUSSULAE 

First, what characteristics should be used in distinguishing 
species? All will probably agree with the specific importance of 
those gross structures of pileus, stipe and lamellae upon which 
Elias Fries based his separation of species in Hymenomycetes 
Europaei. Since tha t  time the value of exact spore color as seen 
in a fresh dense spore print, and the spore ornamentation as  
brought out with iodine solution under a high power magnifica- 
tion have come to be known. How much importance should be 
put  upon chemical composition and chemical reactions? Cer-
tainly i f  the reactions of certain chemical reagents are to be used 
in distinguishing species, the natural chemical content of a species 
must be given equal value in determining a species. Take as  
example the acrid taste of the context. I have found this to be 
constant in a species a t  the same stage of development unless 
washed out by rains. In some species the acridity may be found 
only in the Ioung, perhaps onll- when tasted fresh in the field. 
I t  may be present in the cuticle only, or in the lamellae or 
throughout the context. But wherever i t  may be, it uill alivays 
be found in the same stage and structure when tested in fresh 
specimens in the field unless, as previously stated, rains may have 
rendered them water soaked or have ~vashecl out the taste, 
especially in the cuticle. The  importance of tasting all parts 
and stages of fresh specimens in the field has often been over- 
looked or neglected. 

Also the odor in both fresh specimens and of those drying 
is of equal importance. Since this sometimes develops only with 
age or in drying and does not persist in the dried specimens, one 
must be familiar with species in both conditions. One m ho pro- 
poses to describe species in this genus must also have a keen sense 
of smell! Had Elias Fries been able to  detect the odor of Russula 
xerampelina there would have been less confusion regarding tha t  
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species. Odor like the taste of a species is due to some chemical 
content and therefore should be considered a factor in separating 
species. 

While among the red Russulae there is considerable variation 
of color in a species, nevertheless there is a certain limitation in 
this variation, so that  as a whole i t  may be talten into considera- 
tion. ,Any change in color in the broken flesh or with age or in 
drying may be considered as chemical in nature due perhaps to  
some oxidizing ferment as in the Lactnriae. The  rapidity of this 
change may depend upon the age of the plant, but  careful ob- 
servation will detect it. 

Therefore these three characteristics, taste, odor, and color 
changes, must be given equal importance with gross structural 
characters in the distinction of species. 

Concerning the shape, size and ornamentation of spores, the 
first essential is a good authentic spore print. And in case of an 
undescribed species it is well to 1ahf.l the specimen from which the 
print was made. Unless species are kept separate in collecting 
and in drying there may be spores from other species on the 
lamellae. If sufficient precaution is taken the variation in the 
pattern of the spores will be due to difference in maturity or in 
position. By this I do not mean tha t  any two spores will be 
identical in markings, but  the general pattern will be the same, 
not varying from one extreme to another. By taking spores 
from a print there will be less danger of having immature spores 
under observation. In closely related species in a group there 
may be a resemblance in pattern, but  still a difference. Craw-
shay's method of showing several spores with the description on 
the same page a t  one side is excellent as i t  renders easy and 
quick comparison, thus aiding in the determination of the species 
a t  hand. 

In  RIycologia 34: 66. 1942, and 35: 142. 1943, Dr. Rolf 
Singer has taken up in some detail type studies of some of the 
Russulae described from the United States. LT'hile with many 
of his conclusions I can agree, concerning others I must differ. 
In his study of Russula dura Burl. he was correct in considering 
it near if not the same as Russula ochroleucoides Kauff. From 
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the first collection in 1921 except for one s~na l l  specimen I did 
not find the species again until August 1939 when it occurred in 
some quantity in woods about one-half mile from the t>  pe collec- 
tion. Upon comparing it with a type specimen of Russula 
ochroleucoides I found it to be the same as tha t  species and 
therefore Russula durn becomes a s>non>rn of that  species. I t  
should be noted tha t  the taste is first sweetish, then bitterish, 
unpleasant, aromatic and cooling. The  odor is detected as a 
jlavor in tasting rather than 111 smelling the mushroom. 

In Rlycologia 31: 497. 1939 I gave the new name Russula 
insignita to Russula insignis Burl. since the name had been used 
by Qu6let for another species, adding also further notes and spore 
drawings to show the ornamentation. Honever short11 before 
the publication of this Dr.  Singer had given i t  the name of R. 
Burlinghamiae. 

\Yhile Russula blanda Burl. is known only fro111 the t \ p e  
locality, i t  was collected on July 23 and 27, 1912, and again on 
September 18, 1915. From Russula lactea Fr. it differs in its 
fragile texture, white spores, thin, close, slight11 decurrent 
lan~ellae. I t  therefore belongs in a different group than the 
European Russula lactea. The  spore ornamentation mas shown 
in figure 5, Rlycologia 31: 491. 1939, with the description on 
page 498. 

Since the spores of Russula pulchra Burl. and Russula perplexa 
Burl. have not been shown with their ornamentation the! are 
illustrated in figures 1,  a and b. Those of the former are on the 
average 7.5 X 8.75 p exclusive of the apiculus. Under the 116 

power they appear ver! echinulate and the protuberances are not 
all of the same length. They seem uniguttulate or tluoguttulate. 
\\'ith iodine and the oil itnmersion lens fine lines are seen con- 
necting some of the protuberances. The spores of Russula per-
plexa vary from 7.5 X 8.75 ~l.to 8 X 9 p exclusive of the apiculus. 
The  protuberances are visible under the 116 po\ver and also var? 
in size. \Yith iodine ver? fine lines appear connecting some of 
these. The  color in a fresh spore print is white. Even now 
27 years later the color is flesh>-white tone 1. l l r .  Davis de- 

scribed the color of fresh spores of Rursula pulchra as "just  off 



white." S o w  the print is flesh color 67 tone 2, slightly darker 
than the cream white of the fresh print. 

Russula sulcaripes 5lurrill can scarcely be a form of Russula 
Mariae Peck since the stipe is milk white and glabrous while 
that  of the latter is usually a t  least through the central part  
concolorous with the pileus and adorned with glandular-like dots. 
IVhen it is rarely white it still has the same surface covering, 
appearing pruinose under less magnification. The cut  flesh of 
Russula iWariae has a slight but  characteristic odor and is some- 
what sticky. T h e  spores are verj- characteristic both in the 
globose shape and banded appearance. Although spore draw- 
ings were shown in figure 6 B, RI>cologia 28: 265. 1936, another 
drawing is shown in figure 1, c showing the .contrast with the 
spores of Russula sulcatipes, fig. 1, d .  The spores from which 
this figure was made were taken from type material. They are 
not globose unless viewed on end and have tuberculate pro-
tuberances of different sizes. \Then the iodine stain has been 
washed out the tubercles and faint fine lines connecting many of 
them remain in blue. I find the size to vary from 6.87 to  7.5 p 

X 8-10 p .  

In RIycologia 28: 265. 1936 I reported Russula vesca from 
Oregon, and called attention to the fact that  Russula brunneola 
Burl. was a synonym of tha t  species. I t  occurs abundantly in 
Vermont, and had the species not been included by Fries with 
the Heterophyllae in all of his Latin publications i t  would un-
doubtedly have been reported from various states. From Rus-
sula vesca Fries Russula jocculosa Burl. differs not only in the 
distant lamellae and spore ornamentation but  in the absence of 
the radiating veins and rugose condition of the surface of the 
pileus. The  floccose almost tomentose condition of the surface 
of the pileus remains even a t  maturity. The spore ornamenta- 
tion was shown in figure 6, Ilycologia 31: 491. 1939. 

In Russula Davisii Burl. nre find gross structural characteristics 
separating it from Russula olivacea (Schaeff.) Fries. If we accept 
Fries's description of the species, the surface of the pileus is 
silky and squamulose, the margin even, and the color varies from 
sordid purple to olivaceous or entirely fuscous-olivaceous, while 
the lamellae have shorter intermixed with forking ones, and the 



flesh changes to  yellow. In Russula Davisii the pileus is pruinose 
to glabrous with the margin striate-tuberculate, and the lamellae 
are equal, forking a t  the stipe and inclined to be decurrent. 
Mr. Davis described the flesh as white and white under the 
cuticle, and since he was a careful observer I believe he would 
have discovered if the flesh had changed to yellow. In fact 
where the cuticle had been removed the flesh does not show any 
more change than the normal drying of white flesh 1%-ould show. 
He described the color as  Pinard yellow (R).  There is no trace 
of purple or olivaceous in any of the specimens. Regarding the 
stipe he wrote in his field notes, "Stem has not discolored enough 
to  write about." In the dried specimens the stipe does show a 
slight discoloration. He gave the spore color yellow ochre rather 
than ochraceous and the print now is only yellow ochre 326 
tone 2. The  pattern differs according to position as the figure 
shows (FIG.1, e ) .  The  spores are not globose except when viewed 
more or less on end. Dr.  Kauffman in his Xgaricaceae of 1Iichi- 
gan, p. 145, calls attention to the fact tha t  in Europe Russula 
oliaacea is a debated species. Hence is i t  not best to adhere to 
the description given by Fries of unequal lamellae and silky- 
squamulose pileus with which gross characters Russula Davisii 
does not agree, and for the present consider this a valid species? 
The  type is number 1 Aug. 7-1916-Davis. I t  may be well 
here to state that  in collecting Rlr. Davis limited himself in any 
one trip to  the few species which he could carefully study in the 
fresh condition. 

I t  is difficult to  consider Russula ,Ilurrillii Burl. identical with 
Russula punctata Krombh. to which Singer refers it. ;iccording 
to  the description by Krombholz the surface of the pileus is 
glabrous, viscid, shining, with the margin sulcate. From this 
Russula Murrillii differs in a pruinose surface becoming pruinose- 
floccose, a dull appearance and even margin. I<rombholz de- 
scribes the stipe of his species as slightly enlarged a t  the base, 
white or white becoming yellowish while tha t  of Russula Afurrillii 
is chalk white and unchanging in drying and equal. The  context 
of the  latter is thin while the pileus of R. punctata is described 
as thick. As to  whether Russula punctata I<ro~nbh. is synony- 
mous with Russula amethystina Qukl., in the absence of exsiccati 



FIG.1. a ,  R. pulchra; b,  R. perplexa; c ,  R. JIaviae; d, R. sulcatipes; e ,  R. 
Dmdsii; f ,  R. 1Murrillii; g, R. mordax; h,  R. squalida; i ,  R.seuissima; k ,  R. 
fucosa; 1, R. cinerascens; In, R. Burkei;  n, R. magni$ca; o, R. polyphylla; 
p, R.,flaaiceps; q ,  R. tlariata; r ,  R. simulans; s, R. praeumbonata; t ,R. vesicatoria. 



of types, the original description must decide. Qu6let describes 
the stipe of his species as narrowed a t  the base, pruinose and 
white in contrast with the thickened base and white to  yellowish 
of that  in R. pz~nctata. He describes the pileus as mealy wit11 
white tender sweet slightly fragrant flesh, and the lamellae as 
adnate, jonquil then primrose colored. Krornbholz gives the 
lamellae of R. punctata as f ree ,  distant and ochraceous. 'I'he color 
of his illustration does not resemble the description of the color 
of Qu6let's species. Julius Schaeffer gives the color of the spores 
of his interpretation of R. amethystina as ochre. The  spores of 
Russula Allurrillii are pale yellow and are more egg shaped than 
those of R. amethystina shown b) Julius Schaeffer. They have 
blunt tubercle-like protuberances connected by lines (FIG. 1,f ) .  
Until further collections of this species reveal taste anti odor and 
furnish a satisfactory spore print, i t  is best to retain the name 
Russula Alfurrillii. 

Russula mordax Burl. is separated from Russula badia Qui.1. 
first by the chemical qualities which render it instantly peppery 
and by the lack of odor. Regarding the taste of R. badia, both 
Singer ant1 Schaeffer describe i t  as first mild. Schaeffer writes, 
taste long evidently mild, after a longer time, often a minute, 
intolerably sharp and persisting. Regarding the odor he sa) s,  
one with a good nose need not burn the tongue. Hence i t  ~vould 
have been probable tha t  the odor would have been detected since 
I am on the lookout for the odor of any species. Quklet describes 
the color of the spores as citrine nhich is much brighter and 
lighter 5 ellow than either Singer or Schaeffer note, and brighter 
than the color of the spores of Rz~ssula mordax. Fifteen years 
after collecting, the spore print remains ochroleucous. The  
spores are also smaller ant1 the spines while connected are not 
so much in ridges as shown in the spores of R. badia, Table 27 ,  
8-e of Schaeffer's AIonographie. Quklet states that  Russula badia 
resembles Russula xeran~pelina. This is not true regarding Rus-
sula mordax. Until further collections reveal tha t  this species 
has an  odor (douce Qui.1.) and a mild taste preceding the acridit!,, 
sinuate larnellae and larger spores i t  would seem better to retain 
Russula mordas as a distinct species. Spores are shown in 
figure 1,g. 



The xerampelina group of Russulae is a t  present one of the 
most puzzling. Singer and Schaeffer put under one species all 
of those having the characteristic fishy odor regardless of acridity, 
color of lamellae and spores, and spore pattern. Julius Schaeffer 
in his Russula RIonograph, p. 373, states that occasionally the 
young lamellae of Russula xerampelina are somewhat sharp to 
sharp, soon fully mild (Junge Lam. gelegentlich scharflich bis 
scharf, bald vollig mild) and the pattern of the spores variable 
according to variety (Im Relief variabel nach den varietaten). 
The first step to be taken in solving the puzzle is to ascertain if  
the young lamellae of the Russula xerampelina of Fries are 

peppery. 
\T7e have growing in spruce woods in Vermont and as Kauffman 

reported in coniferous woods in hlichigan the typical Russula 
xerampelina Fries with the reddish stipe and the same coloration 
of the pileus as that which I saw growing in Sweden. Kauffman 
considered Russula squalida Peck as having less firm consistency 
and a white stipe. "Hundreds of individuals were examined 
about .Ann AArbor and all had white stems, never red." Peck 
also described the stipe as white and equal, while that of R. 
xerampelina is not only more or less reddish but is club shaped. 
The spores of R. squalida are smaller, varying from 7-8.75 p 

X 8.75-10 p. They are echinulate with fine lines connecting 
the base of the echinules occasionally. These are difficult to see 
(FIG. 1, h). 

Russula serissima Peck resembles R. squalida much more than 
it does R. xerampelina, but the taste when young is peppery 
and the spores are larger varying from 8.75 X 10 p to 9.37 X 13 p 

(FIG. 1,i). 
Russulafucosa Burl. is plainly distinct in its much paler spores 

and small size, the slow and less deep discoloration of the flesh 
and lamellae. In ten collections made on Xewfane Hill, 17t., 
during the past two summers I have found that in the button 
stage the taste is slowly but plainly peppery. The spores (FIG. 
1, k) are flesh color 67 t 3-4 while those of Russula xerampelina 
Fries are maize tone 3-4. The average size of the adult spores 
is from 8.75 X 8.75 p to 8 X 10 p.  They are coarsely echinulate 
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with the protuberances varying in size anti sonletimes crowded, 
and rarely with a few fine lines. Unless i t  should be found tha t  
all young of Russula xerampelina Fries are acrid, certainly Russula 
serissima Peck and Russula fuco~a Burl. should be considered 
distinct species. -And the mild form with the constantly white 
stipe and less compact texture can easil] be distinguished as  
Russula squalida Peck. 

Regarding Russula cinerascen~ Beards., 1 I r .  Beardslee wrote 
to me previous to the publication of the species, " I  have been 
watching this species all summer." Had there been an acrid 
taste he would have discovered it. On the other hand, Dr. Burke 
readily found tha t  his species was acrid in taste. The  spores of 
Russula cinerascens appear nearl? smooth under oil immersion 
until the iodine stain is used ~vhen  the protuberances barely show 
on the circumference and are very minute over the surface, some 
being connected by very fine lines (FIG. 1, I). Those of Russula 
Burkei are plainly tuberculate ant1 more reticulate (FIG.1,m ) .  

On the basis of the acridit; and the presence of an  odor which 
Burke considered similar to that  of R. foetens and the difference 
in spore markings regardless of an) other differences this species 
would seem to be distinct from Russula cinerascens. Both spe- 
cies were described fro111 southern states. Dr.  Singer reports 
tha t  he found Russula Burkei in New Hampshire. I have not 
seen these specimens. 

Carleton Rea in his British Basidiornycetes describes the spores 
of Rzbssula luteotacta Rea as white. He considered tha t  Bresa- 
dola's identification of specimens as Russula sardonia Fries was 
incorrect and tha t  they belonged with R, luteotacta Rea. Bresa-
dola had given the spore color as  h ~ a l i n e .  Julius Schaeffer 
considers the spores as almost white, paler than B of Crawsha; 's 
colors. 111 the Kevision der Kussula-Sammlung Komels b] 
Julius Schaeffer published in 1939, he reports on page 53 Russula 
luteotacta which Iiomell had finally called Russula rosella in his 
herbarium. AAn~ongthe water color illustrations which he cites 
is number 2147 without essiccati. In n1y herbarium I have 
various specinlens which Ko~nell sent me, among xvl~ich is this 
number 2147. On this packet he wrote, "Russula rosella in 
Herb. Stockholm, 10 -lug. 1902, in Frondose Park, fig. 2147, 



spores pure white, pileus pure roseus, all parts turn yellow when 
touched, taste acrid." Alr. H. C. Beardslee \vho collected with 
Lars Romell has told me that Romell would not attempt to 
identify a Russula unless he had a 24 hour spore print! Hence 
we may accept Rornell's statement that the spores of this species 
are white, in verification of Rea's description of the spore color. 
The specimens plainly show the change of stipe and parts of the 
pileus and lamellae to yellow. 'The spores of Russula mexicana 
Burl. which Singer considered to be Russula luteotacta Rea are 
pale yellow. Had the species been R, luteotacta Rea, Dr. R4urrill 
could scarcely have avoided noticing the change to yellow which 
would have occurred in all parts where touched, and the adult 
specimens in the herbarium should show the changes. These 
two species illustrate the importance of complete field notes 
regarding either change or lack of change in the color due to 
bruising or cuts, and a dense spore print with the color when 
fresh matched by some standard color chart. The most satis- 
factory color charts are Color Standards and Nomenclature by 
Robert Riclgeway, and the Repertoire de Couleurs published by 
the Soci6t6 Fran~aise des Crysanth6mistes. 

Due to restrictions in autonlobile travel, I have been unable 
to collect again Russula rubrotincta which grows in spruce woods 
in Stratton, Vermont, and check once more the taste of young 
specimens in all parts. But until I can find that some parts a t  
some stage of development are acrid, I cannot consider it synony- 
mous with Russula paludosa (Russula elatior Lindb.). I have 
collected the latter and found no difficulty in detecting the acrid 
taste. Peck first gave rubrotincta as a variety of Russula integra 
(L.) Fries. I have not found Russula rubrotincta growing in 
sphagnum swamps, which seems to be the habitat of Russula 
paludosa. 

In my treatment of the genus Russula in North American 
Flora the American Code of Nomenclature was followed by which 
the earliest name for a species uas  used in case it had not been 
preempted. Since Batch had used the name Agaricus olivascens 
for another species in 1783 i t  was considered that Agaricus oli- 
vascens Secr. 1833 would need to be replaced by another name; 
hence the new name subolivascens was substituted in the com- 



bination Russula subolivascens, and Russula olivascens Secr. was 
reduced to synonymy. In following the International Code the 
name given by Secretan would be retained as Dr.  Singer states. 
Throughout the treatment of the genus Russula in Korth Ameri- 
can Flora the American rules were followed. Xloving forward 
the date for the acceptance of the name of a species certainly 
reduces the labor of finding what name is to be taken as the 
original, although in some cases it deprives the original discoverer 
of the species of his due honor. But i t  does reduce the danger 
of including under a species forms which do not belong there, and 
eventually describing under the name species very different from 
what the author had under observation. All of this difficulty 
however can be obviated by the preservation of t~ pe exsiccati. 
From now on in order to render the description of a new species 
valid, type specimens together with a satisfactory spore print 
should be deposited in some central herbarium in the countr) 
from which the species is described. If specimens are thoroughl) 
dried, they can be preserved indejinitely either in screw topped 
glass jars or tightly covered tin boxes made in standard sizes for 
filing. The  only danger then will be from mold 1vl;hich can be 
obviated by keeping the atmosphere dry in the herbarium room. 
Each specimen must be labeled so that  i t  cannot be mixed with 
others. As far as material will permit authentic cotype or estype 
exsiccati should be deposited in the herbarium, in other leading 
Botanical Gardens or Colleges M here mycological xvork is being 
done. Especially should this be done in the United States so 
that  we may avoid the confusion of species which exists in Eu- 
rope, and the mention of a species "in the sense of" this author 
or tha t  one. Except in case of a species described in error as 
new, which would then become a synonym, a determination 
wrongly made should be dismissed as false and the species placed 
in its proper classification if data  allow i t  to be correctly identified. 

The  descriptions of Russula magnifica Peck and Rus\ula poly- 
phylla Peck resemble each other, but since the latter had been 
described only five years previously, he undoubtedly considered 
i t  when describing R .  magnifica. The most pronounced difference 
in gross structure is the very close arrangement of the lamellae 
in R. polyphylla. The  spores of R. magnifica are more broadly 



elliptical and appear nearly smooth under the 116 magnification. 
With the iodine stain and oil immersion they are seen to have 
small dot-like protuberances some of which seem to be arranged 
very close together in a row and occasionally they seem to be 
connected by almost invisible lines (FIG. 1, n) .  The spores of 
R. polyphylla are unsymmetrical, and a little longer in proportion 
to width, and have larger and fewer protuberances connected by 
lines rendering them reticulate (FIG. 1, 0). \ITith these two 
species we must also consider the difference in the type locality. 
llThileR. magnifica uTas found in sandy woods under Kalmia a t  
Port Jefferson, K.Y., near Long Island Sound, the other was 
found ten degrees of latitude farther south, and inland. I t  is 
possible that the range of the two species does not overlap. 

Some time ago when I attempted to make a critical study of 
the spores of Russula jlaviceps Peck, I found that the type speci- 
mens had evidently been lost or a t  least misplaced. In mounting 
or boxing specimens, which is usually done by an assistant, it 
is very easy to mix or misplace specimens unless they are so 
labeled as to make this impossible. Even a type may thus be 
lost. Having known Peck and his work as I did, I cannot think 
that it was possible that such a careful collector and thorough 
student of this genus should have taken specimens of Russula 
j?aaa as the type of Russulajlaviceps. This condition emphasizes 
the need of attaching to each specimen in a type collection a 
label which will remain. Even i11 the absence of the type Peck's 
description is clear enough for the identification of the species. 
I have in my herbarium a collection from Newfane Hill, Vt., on 
July 21, 1919, and painted by nIiss &Ann Hibbard, also number 
28-1920, the specinlens of which agree perfectly with his de- 
scription. The spores are ochroleucous in a dense print, plainly 
echinulate under the 116 power, subglobose to broadl). elliptical, 
6.87 p X 7.5-8.1 p,  with tubercle-like protuberances and very fine 
lines connecting some. Especially after the iodine has been 
washed out these and the protuberances remain in blue (FIG. 1,p). 
The taste in flesh and lamellae is mild, soon slightly peppery. In 
older stages the taste may be entirely mild. I t  must not be 
confused with Russula aurantialutea Kauff, which has ochre 
lamellae and spores with a different ornamentation and in all 



parts a t  all times a very acrid taste. Peck states that  the species 
was rare and I have not found it common. 
N.hl .  Glatfelter who sent the specimens to  Peck from which 

he described Russula eccentrics later sent me one good specimen 
said to  be from type material. In the dried condition i t  seems 
quite distinct in its rather distant reddish brown fairly broad 
lamellae with shorter ones intermixed. They are more distant 
than those of Russula compacta and the pileus does not seem as 
thick as does that  of the latter. Unfortunately the taste was 
not recorded. Since the specimens were collected in a ravine the 
eccentric shape may prove to be incidental. The  spores are 
nearly globose and under the 116 power appear nearly smooth. 
\Vith iodine stain and higher power they are seen to  have scat- 
tered clot-like protuberances. They are white and vary in size 
from 5-7 p X 6-8 p .  

I cannot consider that  Russula variata Banning & Peck is an  
acrid form of Russula cyanonantha (Schaeff.) Fries as  Dr. Singer 
suggests, first because I believe that  acridity is a fundamental 
chemical characteristic which serves to distinguish a species from 
one which is mild, and secontlly because the arrangement of the 
lamellae is different in the tmro species. In Russula variata the 
lamellae are narrow or in large specimens comparatively narrow, 
narrowed a t  each end, and dichotomously forked without short 
ones intern~ingletl. Beginning a t  the stipe the lamellae will fork 
from two to three times before reaching the margin. In Russula 
cyanoxantha according to Fries, the lamellae are broad with 
shorter ones intermingled. In his painting he shows the forking 
next the stipe or part  way to the margin. There seems to  be 
no question tha t  the taste is mild. Singer so describes it, and 
Julius Schaeffer calls it fully mild (\'olig mild). The resem-
blance between the two species is chiefly in color variation of the 
pileus, and because of tha t  similarity i t  is possible tha t  some 
collections of Russula cyanoxantha may have been wrongly de- 
termined as Russula aariata and have slipped into unverified 
collections in some herbaria. Our nearest species which might 
be mistaken for one or the other of these species is Russula 
simulans Burl., another acrid species but  with unequal lamellae, 
forking once. I t  is doubtful whether Russula variata is ever 



mild. This summer I have made several collections and in every 
case the taste was acrid even in one which was collected a t  the 
end of 36 hours of a series of showers. The spores are somewhat 
elongated in a lateral view, and vary from 7.5-8.75 p by 10-
11.25 p. They have blunt protuberances of various sizes, some 
very small. They are mostly distinct but sometimes close enough 
together to appear almost connected. After the iodine stain has 
been washed out a few cobweb-like lines nlay appear connecting 
the bases of a few protuberances (FIG.1, q ) .  But the pattern 
seems to differ from that shown for spores of R. cyanoxantha 
shown by Julius Schaeffer in his nlonograph t.  27, figure 3A1. 
The ornamentation shown in figure 1, q is that of the average 
spore. Figure 1, r is a lateral view of a spore of Russula simulans. 
The protuberances are slightly larger than those on the spores of 
Russula variata and there are fewer dot-like ones. These spores 
illustrate the fact that in the same group there is likely to be a 
resemblance in pattern as has been stated. X spore drawing was 
also shown in RIycologia 13:f .  2, 131. 1921. 

Since the spore of Russula praeumbonata in hlycologia 13:f .  5. 
131. 1921 was not drawn from one stained with iodine, the 
ornamentation brought out by that method is shown in figure 1, s. 

The microscopic study of cystidia, basidia and structure of the 
pileus is of great scientific value, and Dr. Singer is to be com- 
mended for his excellent work in his review of types. While 
helping in the group placement of species it may also sometimes 
assist in the determination of the species. But then some chemi- 
cal or gross structural characteristic can undoubtedly be noted 
which will enable one to identify the species without this critical 
microscopic work. 

The beauty of many species of Russula attracts some with an 
artistic ability to the study of the genus, hlrs. E. B. Blackford 
and LIiss Ann Hibbard made many water color sketches which 
have been preserved in Boston. In addition hIiss Hibbard spent 
several summers on Newfane Hill making water colored paint- 
ings of Russulae which she presented to me. In recognition of 
their work we have Russula Blackfordae Peck and Russula Hib-
bardae Burl. The water color drawings of fungi done by George 
E. Alorris are preserved in the Peabody Rluseum of Salem, Rlass. 



The edible qualities of many species of Russula also have a t -  
tracted others to the study of the genus, and they too have added 
to  the knowledge of the genus. Hence it is desirable that  in so 
far as possible the identification of the species should be made 
simple and exact R-ith the aid of a hancl lens only. 

Russula vesicatoria sp. nov. (FIG. 2 ;  1-t) 

Pileus fleshy, firm, urnbilicate with inrolled margin, finally 
spreading with depressed center, up to 11 cm. broad; surface 
white tinted maize yellow tone 1 to chamois tone 4 in the center, 
slightly viscid on the niargin when wet, soon dry, cuticle adnate 
except on the edge, dull, often finely areolate over the central 
area; margin even, pruinose-doll-ny under the lens, remaining 
inrolled on the extreme edge up to maturity; context white, 
unchanging, astringent to bitterish, slowly acrid but  increasing 
and lasting antl burning, odor strong but  pleasant, somewhat 
like that  of fresh Lnctarin camphorata; lamellae fleshy white, 
unequal, some forking near the stipe or part xl-ay to the margin, 
narrow a t  the inner encl, rounded a t  the outer end, very close; 
stipe white, very solid, tapering dolt nit ard,  someii hat pruinose 
downy a t  the apes,  2.2 cm. X 2.2 cm. a t  the apes to 1.5 cm. a t  
the base; spores fleshy white 9 tone 4 to flesh color 67 tone 1 in 
thick mass, appearing echinulate under the 116 power, but  under 
the oil immersion with stain showing fairly large protuberances 
with fine lines connecting some, 6.8-7.5 p X 8.37-8.75 p .  

Pileo carnoso, firmo, umbilicato, margine incurvato, pruinoso-puberulo sub 
lente, postea expanso et centro depresso, albo, postea disco albiclulo a u t  pallido- 
luteolo, margine cutn udus est viscidulo, lnox sicco, exstl-io, centro cum exo-
letum est saepe areolato, 6-11 cm.  lato;  carne alba,  astricta, arnara, tun1 tarde 
acri, postremum e t  diu acerrima, subolida cutn fracta est ;  lamellis albidulis, 
inaequalibus, furcatis, angustis, confertis; stipite albo, solido, a d  apicetn minute 
pruinoso-puberulo, constricto deorsum: sporis albidulis (9-t4 a u t  67 t l ) ,  echi-
nulatis, e t  lineis delicatis reticulatis, 6.87-7.5 p X 7.5-8.37 p. 

TYPELOCALITY:Near Lake \TTildmere, I,ong~irood, Florida. 
Type 1-Oct. 23-1941. 

HABITAT:In black humus of lawn under scattered pines. 
DISTRIBUTION:Longwood antl near *lpopka, Florida, also 

Davis Island, North Carolina. 
This species belongs in the section Compactae, hence resembles 

the Lactariae but  latex is lacking in all its stages and conditions. 
I t  has appeared regularly during the autumn when rains were 
favorable and Mrs. Nichols in whose lawn it grows says that  i t  





also appears in summer. The  taste is quite distinctive in that  it 
first seems mild and somewhat bitterish, then acrid. The  acrid- 
i ty remains on the tongue and lips for over twenty-four hours 
and finally results in blisters on lips and white-tipped tongue. 
J I r .  H. C. Beardslee, who collected it on Davis Island, N.C.,  and 
also a t  Longwood, Fla., says, " I blistered my lips very thoroughly 
with it." The  odor becomes apparent when the surface of the 
pileus is rubbed or scraped, or the mushroo~n is cut. I t  resembles 
somewhat the odor of fresh broken Lactaria camphorata, but  the 
odor does not remain in drying. This odor and the very close 
narrow lamellae and firm structure of the pileus and stipe to- 
gether with the nearly white color will serve to tlistinguish it 
when one once knows the mushroonl, thus avoiding the necessity 
of tasting with its ill effects. 

Type specimens are in my herbarium and co-type specimens 
in the herbarium of the New York Botanical Garden. 

I wish to express my thanks to Prof. Arthur T .  \Talker of the 
University of Kansas for editing the Latin tlescription of this 
species. 




