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Abstract: Two new species of harpellid gut fungi 
(Zygomycota: Trichomycetes) are described from the 
hindguts of mayfly nymphs inhabiting high altitude 
Rocky Mountain streams: the new genus and species 
Legm~osimilis tm'caudata living in Ameletus sp. (Siph- 
lonuridae), and the newT species Glotzia coloradense 
from Baetis tricaudatus (Baetidae). Legeriomyces aenig- 
maticus is reported from a new site and a new ephem- 
eropteran host, Ephemerella sp. (Ephemerellidae), 
and previously unknown zygospores are described. 
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We report on a new genus and species of Harpellales 
found living in the gut of aquatic insect larvae. Three 
species of Legm'omyces Pouzar have been described, 
with the type species, L. ramosus Pouzar (1972) 
( = Genistella ramosa Leger & Gauthier), first report- 
ed from the French and Swiss Alps. The genus is de- 
scribed as having trichospores without a collar and 
bearing two appendages. The new genus being de- 
scribed in this paper, Legmiosimilis (Ls.) , resembles 
Legm'omyces (Lm.) .  However, it is distinctly different 
in that it has three wide appendages about equal in 
length to the trichospore, ending in a rounded struc- 
ture from which very fine appendage extensions can 
be observed. This type of appendage has not been 
reported in any described trichomycete species. 

Nymphs of Baetidae (Ephemeroptera) are the re- 
ported hosts of Glotzia centroptili Gauthier ex Manier 
& Lichtw. (1968), the type species of the genus. Glot-
zia ephemeridarum Lichtw. (1972) and G. tasmaniensis 
Lichtw. & M .  C .  Williams (Lichtwardt and Williams 
1990) were also collected from Ephemeroptera: Bae- 
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tidae, as well at the new species G. coloradense de-
scribed in this paper. Glotzia plecopterorum Lichtw. 
(Williams and Lichtwardt 1990) however was dissect- 
ed from Plecoptera: Gripoterygidae from North Is- 
land. New Zealand. 

MATERIALS ,WL) METHODS 

Collections were made by hand picking insect larvae from 
rocks and sticks removed from streams and also by dragging 
aquatic nets through emergent vegetation. An alternative 
method involved placing the aquatic net downstream of a 
temporary dam consisting of sticks and leaves which was 
then gently disturbed using a kicking action. Living larvae 
were placed in collecting jars and placed on ice for trans- 
port to the laboratory where they were dissected. Fungal 
specimens were dissected froin larval hindguts using a dis- 
secting microscope, placed in slide water mounts and pho- 
tographed using phase-contrast optics. 

TAXOKOhK 

Legeriosimilis M. C. Williams, Lichtw., White, et Mis- 
ra, gen. nov. 
Trichosporae elongato-obpyriformes, sine collari, appen- 

diculis tribus latis attenuatis, in bulla terminatis ornate, 
nonduln appendiculis pertenuibus bullam terminalem ex-
cedentibus. Zygosporae biconicae, ab colligatione ad an-
gulum obliquum ad zygosporam affixae (Imago 11).Ad cu- 
ticulam proctodaei ephemeropterorum nympharum affixi. 

Type species. Legm'osimilis tricaudata M. C.  Wil-
liams, Lichtw.,White, & Misra. 

Etymology. Like the genus Legeriomyces. 

Legeriosimilis tricaudata M. C. Williams, Lichtw., 
White, et Misra, sp. nov. F I ~ S .1-5 
Trichosporae ad 15 numero in ram0 fertili, elongato-ob- 

pyriformes, (33-)47(-52) X (7-)9.5(-11) km, sine collari, 
appendiculis tribus latis attenuatis, in bulla terminatis or- 
natae, nondum appendiculis pertenuibus bullam terinina- 
lem excedentibus. Zygosporae (imago 11) 52-58 X 11-13 
1J.m Ad cuticulam proctodaei Ephemeropterorum nym-
pharum affixi. 

Trichospores up to 15 per fertile branch, elongate- 
obpyriform, (33-)47(-52) X (7-)9.5(-11) Fm, col- 
larless, with 3 wide tapering appendages ending in a 
knob-like structure, with very fine appendages some- 
times extending beyond the terminal knob. Zygo- 
spores (Type 11) 52-58 X 11-13 Fm. Attached to 
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FIGS. 1-5. Lgeriosimilis hicauduta 1,2. Mature trichospores attached to fertile branches; appendages can be seen within 
the generative cells (arrows). 3. Released trichospores, one with three appendages in focus; note knobs at end of the broad 
part of the appendages. 4. Released trichospores with extremely fine appendage extensions beyond the knobs (arrow). 5. 
Biconical zygospore. Scale bars 40 pm; FIG. 3 bar also applies to FIGS. 1, 2, 5. 

hindgut cuticle of Ephemeroptera: Siphlonuridae 
nymphs. 

HOLOTYPE. USA. COLORADO: East River just u p  
stream from Gothic Bridge, Gunnison County, 38"57.2'N, 
106O59.4'W, from a larva of AmeIetus sp. (Ephemeroptera: 
Siphlonuridae) , 6VII-95, microscope slide RMBL38-M- 
1m-I)  

Other coUedm. USA. COLORADO: East River just below 
Avery Creek confluence from the same host species on 21- 
VII-95 and also from Avery Creek just above the confluence 
on 13-VII-95. Lpiosirnilis tricauduta was also found in Ame- 

sp. nymphs collected by M. White, J. K. Misra, and R. 
W. Lichtwardt on 26IX-97 in a small stream crossing high- 
way US 34 at Green Mountain Trailhead, Rocky Mountain 
National Park (40°18.8'N, 105"50.4' W). They also found 
this species in nine out of ten Amletus sp. nymphs collected 
from Beaver Creek, Rocky Mountain National Park 
(40°24.0'N, 105O50.8'W) on 26IX-97. Several unsuccessful 
attempts were made to obtain axenic cultures from this col- 
lection. 

Etymology. L., tricaudatus = three tails (tricho- 
spore appendages). 



FIGS. 6, 7. LRgeriomyces aenigmaticus. 6. Large and small 
trichospores (left and right arrows, respectively), represent- 
ing two of the three trichospore sizes produced in this spe- 
cies. 7. Zygospores. Scale bar = 40 p,m. 

The trichospore appendage structure and number 
as well as the size of appendages differentiates Leg- 
eriosimilis fiom other trichomycete genera. The most 
distinctive feature is the three wide appendages 
which taper toward the end. They each have a ter- 
minal rounded structure from which fine extensions 
are observed. This type of appendage has not been 
reported previously for any trichomycete genus. 

Legeriomyces aenigmaticus Lichtw. & M. C. Williams 
FIGS. 6, 7 

Legeriomyces aenigmaticus was collected on 7-VII-95 
from Willow Creek (at Taylor Creek reservoir en- 
trance) Gunnison County, Colorado, USA, and is re- 
ported for range extension, for trichospore compar- 
isons (FIG. 6) and for zygospore description. Three 
trichospore sizes were present which fall within the 
ranges of the original description (Lichtwardt and 
Williams 1983), which were 14-23 X 3.5-5, 30-36 X 

6-8, and 40-49 X 7-9 pm. The previously unknown 
zygospores of Lm. aenigmaticus are ( 4 6 )  50 (-52) X 

9-11 pm with a subterminally attached collar about 
11 pm long forming an acute angle with the zygo- 
spore (Type 11) (FIG. 7). 

Legeriomyces ramosus, the type species, has long-ob 
pyriform trichospores 31-49 X 6-10 pm bearing 2 
long appendages and biconical zygospores 41-70 X 
7-10 pm, that upon detachment display a collar and 
a single appendage. 

Legeriomyces rams was described (Williams and 
Lichtwardt 1993) from Tasmanocoenis sp. (Ephemer- 
optera: Caenidae) from Western Australia. The tri- 
chospores are long-obpyriform to almost ellipsoidal 
(25-)27(-31) X 5.5-8 pm, collarless, with 2 long a p  
pendages, and Type I1 zygospores measuring 42-51 
X 6 9  Ikm. 

Glotzia coloradense M. C. Williams & Lichtw., sp. 
nov. FIGS. 8-12 
Trichosporae subcylindricae, (55-) 69 (-79) X (3.7-) 4.5 

(-5.8) pm, sine collari, apice terminali refractili, appendi- 
culam unam longam subtilem atque duas breves crassiores 
divergentes ferentes. Zygosporae 52-54 X 7-9 pm. Ad nyrn- 
pharum proctodaei cuticulam Ephemeropterorum affixi. 

Trichospores almost cylindrical, (55-) 69 (-79) X 
(3.7-)4.5(-5.8) pm, collarless, with a terminal refiac- 
tive cap, bearing one long fine central appendage 
with two short broader divergent appendages. Zygo- 
spores 52-54 X 7-9 pm. Attached to hindgut cuticle 
of Ephemeroptera nymphs. 

HOLOTYPE. USA. COLORADO: Illinois Creek 7.7 km 
north of Willow creek near the entrance to Taylor Park res- 
ervoir, Gunnison County, 3g052.4'N, 106"3.7'W, from a larva 
of Baetis tricaudutus (Ephemeroptera: Baetidae), 25-VII-95, 
microscope sli& RMBL56M-2 (FH) . 

Other collections. Illinois Creek site, 10-VII-95. 
The trichospores are distinctly longer than those 

of G. centrqptili (40 X 4 pm), G. plecopteroum (39-50 
X 6 8  pm) and G. tasmaniensis (25-31 X 5.5-8 pm). 
The only species with overlapping trichospore length 
range is G. ephemeridarum (45-70 X 4.5-6 pm) . How- 
ever, the trichospores of the previously described spe- 
cies are wider in relation to their length than those 
of G. coloradense. Also, the zygospores of G. ephemer- 
idarum are 28-37 X 7.5-10 pm which are decidedly 
smaller than those of G. coloradense (52-54 X 7-9 
pm) - 

DISCUSSION 

Nymphs of Ephemeroptera (Ephemerellidae) are the 
hosts of the first two described species of Legeriomy- 
ces. Legeriomyces ramosus, the type species, has two 
long appendages and the hosts were Ephemerella in- 
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FIGS. 8-12. Glotria c o h h e .  8. Trichospores attached to their generative cells. 9, 10. Released trichospores; the tri- 
chospore on the right has all three appendages in focus, one being extremely fine (arrow). l l ,  12. Detached zygospores. 
Scale bars = 40 Fm. 

Pepens and Baetis rhodani. Distribution reports in- 
clude the French and Swiss Alps, French Pyrenees, 
England, Montana (USA), and possibily the Sierra 
Nevada foothills of California (USA) (Lichtwardt 
1986). The second described species, Lm. aaigma- 
ticus Lichtw. & M. C. Williams, possesses trichospores 
in three size ranges, each with 2 broad appendages. 
The host was Drunella spinifera (Ephemeroptera: 
Ephemerellidae) . The known distribution of this spe- 
cies is Montana and Colorado, USA. The third spe- 
cies to be described was Lm. rarus M. C. Williams & 
Lichtw. (1993) which was found living in the hindgut 
of Tasmanocoenis sp. (Ephemeroptera: Caenidae) in 
Western Australia. Trichospores in Legeriomyces spp. 
are collarless, with 2 broad, long appendages. 

The description of G. cohadense brings the num- 
ber of Glotzia spp. to five, ranging from France (G. 
centroptil4, North Island, NZ (G. plecopteroum), Tas- 
mania, Australia (G. tasmaniensis), and the USA, 
Montana (G. qbhaeridarum) and Colorado (G. co- 
hadense). The host range for Glotzia spp. includes 
Plecoptera: Gripoterygidae for G. plecoptermm, and 
Ephemeroptera: Baetidae for the other four species. 

The discovery of Ls. tricaudata in the host 
(Ephemeroptera: Siphlonuridae) adds it to a short 
list of trichomycete fungi that have been found in 

this host family. Paramoebidium papillatum Lichtw. & 
M. C. Williams was dissected from a Siphlonurid (Nes- 
amehtus sp.) collected on South Island, NZ, and Bo- 
jamyces rqbens Longcore from Leptophlebiidae and 
possibly Siphlonurus sp. (Siphlonuridae) from Maine, 
USA. 

During a 2-mo period of field work near Rocky 
Mountain Biological Laboratory we collected 26 tri- 
chomycete species including 12 different genera 
from 10 different host genera. We collected hosts 
from 10 different waterways. However, Illinois Creek 
was exceptionally rich in trichomycete fungi where 
we found 14 trichomycete species including 10 dif- 
ferent genera from 9 different host species. It was a 
stream from 2-3.5 m wide and 0.3-1 m deep and we 
collected within a 65 m stretch of the waterway. This 
was by far the most concentrated collection of Tri- 
chomycetes that we made during the two month pe- 
riod of field work. 
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