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Abstract—Sectional rank for the Caesareae is accepted.  The genera Amarrendia and Torrendia (generally recognized as polyphyletic and accepted 
as such) are proposed as synonyms of Amanita sect. Caesareae. Provisional (phylogenetically “flat”) subdivision of the section is provided by def-
inition of 11 (eleven) stirpes: Caesarea, Calyptratoides, Calyptroderma, Chambersiana, Cinderellae, Grandis, Hemibapha, Oleosa, Pachysperma, 
Pulchella, and Ristichii.  An annotated list of excluded species is provided as is a similar list of taxa probably assignable to the Caesareae, but for 
which data is presently insufficient to make a definitive placement to stirps.  Keys to the provisionally defined stirpes of the Caesareae and to the 
accepted species of those stirpes are provided.  The number of taxa belonging in stirps Hemibapha is now believed to exceed 46.  The keys to world 
taxa provided in this article have 73 termini.    The number of taxa here assigned to stirps Caesarea is six; to stirps Calyptroderma, at least five; to 
stirpes Calyptratoides, Chambersiana, Pulchella, and Ristichii, one each; to stirpes Grandis and Oleosa, two each; to stirps Cinderellae, at least 
one; and to stirps Pachysperma, three.  The number of world taxa assignable to the Caesareae is now conservatively estimated to be in the range of 
75 to 85.
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Introduction
Since the publication of (Tulloss 1986) and its second version (Tulloss 1998), a number of new species have been de-
scribed in stirps Hemibapha; and it is past time for an update on this fascinating and colorful group of taxa that play 
roles as valued comestibles in diverse cultures—especially in eastern and southern Asia, in Mexico and parts of Central 
America, and in Africa.  In developing the revised key, it became apparent that, having collected data for more than 
20 years, it was not a very complicated task to consider a provisional subdivision of Amanita sect. Caesareae Singer 
(1951) into phenetically meaningful supraspecific taxa and a key to most of its species and infraspecific taxa.
My past concerns that sectional level treatment might not be justified because of some unknown divergence of mor-
phology within the Caesareae does not now seem justified.  The influx of new taxa in recent years (on average, about 
one per year since 1961) has produced no discrepancies [new secotioid taxa are not considered unusual because of the 
pre-existence of Torrendia Bres. (1902)].  Molecular studies have been more or less supportive of the Caesareae as a 
monophyletic unit (Weiss et al. 1998, Drehmel et al. 1999, Moncalvo et al. 2002, Hallen et al. 2004).  The number of 
relevant taxa sampled for, and reported from, such studies is still small; and it is limited to A. caesarea, the taxa of 
Amarrendia Bougher & Lebel (2002) and Torrendia and a few taxa in stirps Hemibapha.  However, work on multi-
locus studies is underway (Moncalvo, pers. comm.).  These studies will significantly expand the number of taxa for 
which phylogenetic data from well-determined collections are available.  My scepticism concerning the recognition of 
the Caesareae at sectional rank has had to give way.  I follow the taxonomic subdivision of Amanita Pers. of Yang 
(1997), which emends the taxonomy of Corner and Bas (1962) and Bas (1969).
This article provides a key to division of the section into ten proposed stirpes and to the known taxa comprising  these 
stirpes.  In addition, the key takes into account several probably distinct taxa known under misapplied names, by pro-
visional names, or by temporary alphanumeric codes.  The total number of terminal nodes in the current stirps Hemi-
bapha key is 48.  A survey of the dates of original publication (provided in the key) demonstrates that a large majority 
of these taxa (44) have been discovered and reported in, or since publication of, the seminal paper of Corner and Bas 
(1962), which marks the beginning of the modern study of Amanita taxonomy.
The total termini of the combined keys is presently 73, and the conservatively estimated number of probable taxa 
worldwide is 75–85.
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The first key presented is one that determines many taxa not absolutely clearly assignable to Amanita stirps Hemibapha 
(Tulloss 1998).  Following the primary key, a key to stirps Hemibapha is provided.  All known taxa not in the keys are 
treated in annotated lists.
Some species of the genera Amarrendia and Torrendia are included within Amanita sect. Caesarea.

Methods and materials
In the sets of spore data, bold face Q is the average of the length/width ratios (Q values) of all measured spores for a 
single specimen.  (Some authors do not provide this data, but simply give a value I call Q’—the average of length/width 
of all spores measured from all specimens.)   Some authors have not provided any data on spore shape other than in 
qualitative terms.  In such cases, I have estimated the value(s) of Q or Q’ from available data. When more than one 
specimen has been examined by me, a range of values of Q is presented.
The range of values of Q (length/width ratio for a single spore) gives a feeling for the shape of the spores as Bas (1969) 
observed: 1.0–1.05, globose; 1.05–1.15, subglobose; 1.15–1.30, broadly ellipsoid; 1.30–1.60, ellipsoid; 1.60–2.0, 
elongate; 2.0–3.0, cylindric; > 3.0, bacilliform.  Bas’ quantitative definitions of these terms are used in this paper ex-
cept where we quote the undefined use of shape terminology by previous workers or workers that clearly are not fol-
lowing Bas.
Other terminology, notation, and methodology follow Tulloss (2000) and Tulloss and Lindgren (2005).
Herbarium codes used are those of Holmgren et al. (1990, 2009).  Authorial citation abbreviations follow Kirk and 
Ansell (1992, 2009).  All taxa that appear in one of the keys have their author citation given in that key rather than in 
the remainder of the text.

Torrendia, Amarrendia, and Amanita sect. Caesareae
Hallen et al. (2004) provide a preliminary phylogenetic study of Torrendia, Amarrendia, and Amanita.  Moncalvo et 
al. (2002) had previously reported that the type of Torrendia was apparently assignable to Amanita sect. Caesareae. 
Hallen et al. report that a.) the taxa of Torrendia all are descendant from ancestors that also have descendants univer-
sally agreed to be assignable to Amanita and b.) the taxa of Amarrendia have ancestry spread over a number of different 
genera including Amanita.  For our purposes, we exclude from further discussion all Amarrendia species found to be 
descendant from ancestors other than ancestors of taxa of Amanita.  In the cases of both Torrendia and Amarrendia, 
the type species (T. pulchella and A. oleosa) have proven to be amanitas.  The morphological argument for Torrendia
was made in a landmark paper of Bas (1975).  The argument for Amarrendia is made in its protolog (Bougher & Lebel
2002).  The molecular phylogenetic demonstration is provided by Hallen et al.
The type species of both genera have inamyloid spores, which places their ancestry in subgenus Amanita. Moreover, 
the types of the two sequestrate genera share three morphological character states that can be seen as limiting the po-
tential sources for their respective genomes within the genus Amanita: a.) inamyloid spores (limiting ancestry to sub-
genus Amanita), b.) common to plentiful clamp connections in the basidiomes, and c.) pseudoparenchymatous 
(cellular) subhymenia.  Character states b and c limit possible ancestry to either the muscarioid taxa of sect. Amanita
or to sect. Caesareae or to a common ancestor of the two sections.  For our discussion, we further exclude taxa placed 
in Torrendia by recent authors if the spores of those taxa are amyloid, the subhymenium is not cellular, or clamps are 
not common or plentiful at bases of basidia.  The latter phrase is chosen because Bas (1969) concluded from his expe-
rience in observation of clamps that, if these structures were present anywhere in an Amanita basidiome, they were 
present on the bases of basidia.
Hallen et al. present two trees one comprising a set of taxa based on sequencing an ITS locus and the other based on a 
28S locus.  The two trees differ extensively in terms of the species included and the phylogenetic relationships com-
puted.  In the ITS tree, our species of interest are shown arising from an ancestor in common with such taxa as A. mus-
caria (L. : Fr.) Lam. (type species of Amanita, subg. Amanita, sect. Amanita, etc.).  In the 28S tree, the taxa of interest 
are shown to share a common ancestor with taxa belonging to sect. Caesareae.  [At this point it must be stated that 
(while it is beside the point in our search for proper placement of “muscarioid/caesareoid” taxa of the sequestrate gen-
era), morphological and molecular phylogenetic evidence make it very clear that application of the names Amarrendia
and Torrendia have resulted in polyphyletic assemblages in both cases.  This appears to be the case even if the genera 
are emended to contain only those taxa that are amanitas.]
We can make another observation that limits further the ancestral origin of the type of Torrendia (T. pulchella).  The 
species is notable for its having a fleshy universal veil that remains in part as a saccate volva at the stipe base.  More-
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below the developing stipe may grow in size but does not participate appreciably in stipe elongation—becoming a bulb 
of undifferentiated or only slightly differentiated primordial tissue (even if it is a very small bulb) at the stipe’s base. 
Such a bulb may be obscured by further changes as the fruiting body matures.  So the differences between the Vagi-
natae and Caesareae on the one hand and sect. Amanita on the other has to do with the development of the basidiome, 
which may or may not be detectable by presence or absence of a bulb in a basidiome’s mature state.
Here is a draft of a proposed amendment of Amanita sect. Caesareae that can include the types of Torrendia and Am-
arrendia:

Amanita sect. Caesareae comprises those taxa (whether sequestrate or epigeous-agaricoid) of Amanita
[defined by a.) acrophysalidic context and b.) hyaline, colorless, smooth (undecorated), and dominantly 
thin-walled spores] that are assignable to Amanita subg. Amanita [c.) defined by inamyloid spores] and 
that have d.) a basidiome developing centrally in the primordium (epigeous taxa represent a special case 
in which the entire primordium apparently develops into the basidiome), e.) a stipe (if present) that is 
totally elongating, and f.) clamps commonly born at the bases of basidia.

Not required in the emended definition, but also characteristic of the section are the following:
Observation 1: All taxa of this section that are secotioid or epigeous-agaricoid have a membranous to 
fleshy universal that, in whole or part, forms a saccate volva at the base of the stipe and is attached to 
the stipe only at the very bottom of the stipe (or in a small number of cases, for a short distance above 
the very base as well).
Observation 2: All epigeous-agaricoid taxa of this section bear a persistent, membranous partial veil on 
their stipes.
Observation 3: In a large majority of the section’s epigeous-agaric taxa (nearly all known taxa of stirpes 
Caesarea, Calyptroderma, and Hemibapha) the usually fleshy limbus internus of the universal veil has 
a felted extension that encircles the stipe between the upper edge of the limbus internus and approxi-
mately the point at which the partial veil joins the stipe.1  This felted extension may be seen on mature 
stipes as felted-fibrillose squamules (sometimes in a color contrasting to that of the stipe surface).
Observation 4: In a large majority of the species in this section, independent of the form of the basidi-
ome, the subhymenium is pseudoparenchymatous.  Known exceptions occur only in the epigeous-agari-
coid taxa of stirpes Calyptroderma and Calyptratoides.

1. Many taxa of sect. Caesareae share a morphological feature that is often not appreciated or even mentioned in the literature.  All species of stirpes 
Caesarea, Calyptroderma, and Hemibapha that have been examined for the character by Tulloss have a felted extension of the limbus internus of 
the universal veil.
The fleshy [or fleshy portion of the] limbus internus of the universal veil is often detectable in sections Caesareae and Vaginatae as a small limb 
encircling the interior surface of the main limb of the saccate part of the universal veil.  Good illustrations of this feature have been provided by Bas 
(1969: 312, fig. 8g-h), Neville and Poumarat (2004: 40-41, figs.17-19), and others.  The limbus internus may be found at the point at which the main 
limb is appressed to the stipe surface or may be placed higher than that point of juncture.  The vertical cross section of the limbus internus is wedge-
shaped. This part of the volva originates as tissue separating the stipe from the underside of the annulus in annulate species or separating the stipe 
from the marginal cells of the lamellae in exannulate species.  A membranous limbus internus in sect. Vaginatae can be fleshy to very thin and nearly 
diaphanous, elongate or very short.  In taxa such as A. ceciliae it may be friable and deposited on the lower stipe as a (often darkening) ring.  Even 
in some material with a nonfriable universal veil, the limbus internus can be extremely difficult to locate if a basidiome is senile, very small, etc. 
The limbus internus in sect. Caesareae is often rather robust.
In the three stirpes mentioned above, the felted extension of the limbus internus encircles the developing stipe below the partial veil.  It is almost 
always bonded to the stipe and never bonded extensively to the partial veil at the time when stipe elongation and pileus expansion begin.  As a 
consequence, fragments of this felted extension are usually shredded and become fibrillose-felted decorations on the (often contrastingly colored) 
stipe surface.  In a single taxon (so far as is known), there is a strong tendency for the felted extension to be firmly bonded to the stipe at about the 
mid-point between the partial veil and the top of the saccate volva.  The expansion of the pileus apparently breaks the connection between the felted 
extension and the fleshy part of the limbus internus; and, as a result, the felted extension projects roughly perpendicular to the stipe surface as a 
ragged-edged “second annulus.”  The taxon in question is as yet unnamed; it is commonly called “Amanita caesarea” in southeastern Arizona.  It 
is called species AZ6 in the primary key.  The mechanism by which the cap expansion could create this “second annulus” is demonstrated on occa-
sion in Amanita jacksonii.  The incurved pileus margin in the expanding “button” of this species may be aligned with not only the outer edge of the 
partial veil, but also with the point of fracture of the fleshy component of the limbus internus and its felted extension.   Hence, in A. jacksonii, the 
felted extension is occasionally seen to be peeled off the stipe by expansion of the pileus.  It is presumed that the creation of the “second annulus” 
in A.  sp. AZ6 originates because of a similar (but common) alignment of (and firmer connection between) pileus margin and two parts of the limbus 
internus.
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friendship, correspondence, review and determination of east Asian collections, and his continuing and generous support.  In am 
grateful to Dr. K. B. Vrinda and colleagues, Trop. Bot. Gard. Res. Inst., Palode, Thiruvananthapuram, Kerala, India, for enlightening 
correspondence, photographs, valued gifts of exsiccata, and the privilege of reading her paper on A. hemibapha prior to its publica-
tion.  My gratitude is also extended to the following: Dr. Roy Halling (NY) for generously allowing me the use of laboratory facil-
ities at NY over a period of many years, arranging loan of many materials from NY and other institutions, introducing me to a 
number of collections from northeastern Australia deposited in NY, arranging for my accompanying him on a collecting trip in Cos-
ta Rica, and for hours of valued conversations; Greg Mueller (F) for his arrangement of loans (especially from Central America), 
correspondence, and gifts of literature; David Arora for kindly providing me with duplicates of African, Australian, Californian, 
and southeast Asian collections deposited at SFSU (including his excellent photographs of fresh material) and UC, his hosting me 
on visits to Santa Cruz, California, and many hours of valued conversation.  Collecting in Mexico relevant to this paper occurred in 
the company of hosting colleagues including Drs. J. Cifuentes Blanco, A. Estrada Torres, T. Herrera Suárez, A. Kong-Luz, A. Mon-
toya Esquivel, E. Pérez-Silva, and many other of their colleagues and students; I am grateful for the opportunities they presented 
me, their guidance, and their generosity.  A variety of U.S. collectors have provided potentially new material from a number of lo-
calities for which I am very grateful; with my sincere thanks, I recognize them by the states from which material was forwarded: 
Arkansas (Larry McGarrah); eastern Florida (Aaron Norarevian), Florida panhandle (Joe B. Hawkins), Illinois, (Dr. Michael Kuo), 
New York (Joel Horman); South Carolina (Gene Yetter); Tennessee (Dr. Karen Hughes, TENN), and Texas (David Lewis).  Mrs. 
Mary A. Tulloss, Roosevelt, NJ, assisted with the final preparation of this document.  I am grateful to the New York Bot. Gard. for 
support of travel to Costa Rica through an NSF grant.  One of my collecting trips to Mexico was supported in part by the N. Amer. 
Mycol. Assoc. to which I am very grateful; another such trip was sponsored in part by Univ. Nac. Aut. México and by Soc. Micol. 
Mexicana to both of which I express my gratitude.
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