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mentosus), numerous to very rarely scattered (when old): trama of the
gills more or less bilateral, not always clearly divergent, and very fre-
quently partly interwoven, at least the hymenopodium interwoven but
the trama never homogenously interwoven, nor intermixed, nor regular 2) ;
hyphae without clamp connections; stipe versiform, equal or swollen, etc.,
in most species and specimens with a discolored base which is pink or rich
lemon yellow to orange yellow both inside and on the surface; veil present
or absent, more often present, and then either entirely glutinous, or tender
and fibrillose, or mealy and consisting of a loose pseudoparenchyma (Cysto-
gomphus), sometimes forming an annulus; glandulae on the surface of the
stipe present in one subgenus of Gomphidius (Laricogomphus); growing
on earth and forming mycorrhiza with conifers, practically all species
extratropical.

KEY TO THE GENERA AND THEIR SUBDIVISIONS

A. Veil consisting of spherocysts. Gen. Cystogomphus
A. Vell, if present, not consisting of spherocysts. Gen. Gomphidius

B. Context of the pileus ochraceous to orange (though at times in young speci-
mens rather pallid), more rarely salmon to pink; veil constantly present,
consisting of strictly parallel, pigment-incrusted hyphae, macroscopically
never entirely glutinous, never hyaline; subhymenium filamentous-intermixed
and dense to very dense; mediostratum rudimentary in young specimens,

indiscernable in adult ones. Subgen. Chroogomphus
C. Pileus dry to subviscid in wet weather, not shining in dry weather, more
or less tomentose to fibrillose. Sect. Floccigomphus

C. Pileus viscid in wet weather, shining in dry weather, not tomentose and
not fibrillose except for traces of the veil on the margin.
Sect. Viscogomphus

B. Context of the pileus white, more rarely pink to salmon, or becoming pink
on exposure; veil absent, or consisting of subparallel-subinterwoven, thin
hyphae which are not incrusted by pigment, macroscopically hyaline to white,
and often entirely glutinous, sometimes blackening with age; subhymenium
filamentous-cellular to filamentous, moderately dense; mediostratum of young
specimens distinct, less distinct in older ones.

D. Veil visible only in the primordium, fugacious and not leaving anv traces
in adult specimens; dermatocystidia of the stipe fasciculate and the
fascicles forming glandulae which make the stipe appear fibrillose or
furfuraceous (though these macroscopical characters are not always easy to
ascertain) ; mycelium (of G. maculatus) connected with Larix-mycorrhiza.

Subgen. Laricogomphus

D. Veil covering the lamellae of the young specimens and leaving more or
less distinct traces even in old specimens; dermatocystidia of the stipe
not fasciculate, no fibrils or glandulae made up of dermatocystidia present
on the surface of the stipe; mycelium in nature not connected with Larix

but forming myvcorrhiza with other conifers. Subgen. Mvyxogomphus
E. Spores (with the exception of immature and aborted ones) longer
than 14 u. Sect. Macrosporus

E. Spores, or majority of spores, shorter than 14 u«, or just reaching 14 u.
Sect. Microsporus

*See also observations for subgenus Chroogomphus, sect. Viscogomphus, p. 529.
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Cystogomphus Sing., Ann. Mycol. 40: 51. 1942.

Characters of the genus: these are evident in the key above. Type spe-
cies Cystogomphus Humblotii Sing. No species is recorded in Florida.

Gomphidius Fr., Epicrisis, p. 319. 1938.

Characters of the genus: these are evident in the key above. Type spe-
cies Gomphidius glutinosus (Schaeff. ex) Fr.

Subgen. Chroogomphus Sing., (in print).

Characters of the subgenus: these are evident in the key above. Type
species Gomphidius rutilus (Schaeff. ex Fr.) Lundell & Nannf.

Sect. Floccigomphus Imai, Jour. Fac. Agr. Hokkaido Imp. Univ. 43: 285. 1933.

Characters of the section: these are evident in the key above. Type
species Gomphidius tomentosus Murr. Other species G. stbiricus Sing.;
G. leptocystis Sing. In Florida none of these occurs.

Sect. Viscogomphus Imai, Jour. Fac. Agr. Hokkaido Imp. Univ. 43: 284. 1933.

The characters of this section are obvious in the key above. The type
species is the same as in subgenus Chroogomphus.

There have been various and seemingly controversial statements con-
cerning the subhymenial and tramal structure of this section as compared
with other sections. As for the trama, Fayod (1889) says it is bilateral
quite generally in Gomphidius, and expresses surprise that De Seynes’
ficures do not show any bilateral trend. Lohwag (1937) finds the trama
typically bilateral (truly bilateral as we call it in this paper) in G. gluti-
nosus, and not distinctly bilateral, becoming irregular in G. rutilus. Elrod
and Blanchard (1939) studied G. maculatus and found that the trama
is “slightly and loosely interlaced, with a tendency toward a subparallel
condition in many places. There is no sign of a differentiated mediostratum
and laterostratum.”’” In regard to the subhymenium the situation is still
more obscure. Fayod (l.c.) says there is none. Lohwag (/.c.) and Singer
(1942) state that there is one, and that it is pseudoparenchymatic in G.
rutilus, and filamentous in G. glutinosus. Elrod and Blanchard (1939)
and also Singer (1938) state that it is filamentous in G. maculatus. There
is in all species, no doubt, a more or less definite layer immediately be-
neath the hymenium, but more recent re-examination by the writer tends
to modify the above statements, and partly reverse them. It is true that
in a not too thin section of the lamella of G. vinicolor the subhymenium
appears to be coarsely cellular, but more detailed examination of the base
of the hymenium shows a dense tissue of strongly interlaced, curved, irregu-
lar, strongly coherent hyphae which look cellular where they run for a
short distance in a vertical direction. However, very few of the individual
hyphae are short enough to be called subisodiametric and then they are
very small, or very irregular, e.g. the widened hyphae from which two
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branching hyphae arise, or the basal cells of the basidia. The subhymenium
is not well differentiated from the underlying formation, and, in a sense,
it may be stated that there is none. If we reserve the name subhymenium
for a thin set of hyphae, continuing the basidia from their base downward,
we cannot call it pseudoparenchymatic. It is filamentous-intermixed. As
for the subhymenium of G. glutinosus, we may say that on superficial ex-
amination it always appears to be filamentous, but when the subhymenial
cells are examined carefully and individually, they frequently turn out
to consist partly of chains of very small globose bodies, and the same con-
dition has been observed recently by the writer in G. maculatus.

The trama proper is not a priori different in G. vinicolor, G. glutinosus,
G. roseus, and G. maculatus (the hymenophoral anatomy of G. rutilus
does not differ from that of (. vinicolor). The difference pointed out by
Lohwag and Peringer (1937) is not so striking, and more a matter of
degree and of individual development. The mediostratum of G. vinicolor
1s very strongly reduced, so much so that no darker zone is seen in the
pallid middle layer, called, as a whole, mediostratum by the above-cited
authors. The irregular, interlaced accompanying zone between this and
the subhymenium is called lateral stratum by all authors though I should
think that it would rather deserve the name hymenopodium, since most of
the looser central portion of the trama (Lohwag and Peringer’s medio-
stratum) actually corresponds to the loose lateral stratum of the boletes.
This will also make understandable the complicated tramal structure of
G. glutinosus. In this latter species, we found a well-developed, melleous
mediostratum, and there is no choice, in this case, but to call the hyaline
looser layers at its sides the lateral stratum. The next-following layer
between the lateral stratum and the subhymenium proper differs from the
lateral stratum in being again more interlaced and dense. This layer is
neither a part of the lateral stratum nor a part of the subhymenium. It is
the hymenopodium. Lohwag and Peringer (/.c.) in the case of G. glutino-
sus, do not distinguish between this and the subhymenium proper, and,
consequently, what they call subhymenium is the subhymenium plus the
hymenopodium.

The gradual difference, therefore, between the trama of G. glutinosus
and G. vinicolor (and G. rutilus) consists in the stronger or weaker develop-
ment of the mediostratum proper on one hand, and the more or less decided
tendency toward an irregular, interlaced condition in all or some layers on
the other. It seems that other species may be intermediate between these
extreme cases, for in my notes I described the trama of G. roseus exactly
as it is in G. glutinosus though without mentioning the existence of a
mediostratum, and as we saw above, Elrod and Blanchard did the same
in the case of G. maculatus. However, it is obvious that the structure of
the trama in the Gomphidiaceae, as in general in most Boletineae, is sub-
ject to drastic changes during the individual development of the carpo-
phore, and our specimens may have been somewhat too old. Though the
photographs published by Elrod and Blanchard do not show much as far







