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ABSTRACT: Series of reared material from Montana provide the bases for the first descriptions of 
the adults of Cmulate/111 edmwul1·i. Male adults arc differentiated from congeners based nn their hav­
ing abdominal sterna with dark anterior corners and pencs with the gonopores subparallcl and pro­
jected dorsally. The first description of Caudatella eggs shows them to have a chorion without retic­
ulations. Larvae of C. edm1111dsi usually arc associated with moss in moderate to slow current regions 
of cool, clear, shaded streams. 
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The genus Caudatella Edmunds (Ephemeroptera: Ephemerellidae) was 
described originally as a subgenus of Ephemerclla Walsh (Edmunds 1959) and 
included the species of McDunnough 's ( 1935) "heterocaudata group." Larvae 
and alates of these species arc distinguished from other Ephcmcrcllidac by hav­
ing the median filament stouter and longer than the ccrci. Allen and Edmunds 
( 1961, 1968) rc~iscd the subgenus, and Allen ( 1980) subsequently raised Cauda­
tcfla to generic status. Caudatella is part of the Ephemercllidae subfamily 
Ephcmerellinac (McCafferty and Wang 2000), and the genus is endemic to west­
ern North ~mcrica. Jacobus and McCaffcrty (2003) recently provided addition­
al revisions to the genus, and it now includes four species: C. edmundsi (Allen), 
C. hcterocaudata (McDunnough), C hystrix (Traver), and C. jaco/Ji (McDun­
nough). 

Caudatel!a heterocaudata, C. hystrix, and C jacohi each arc known as larvae 
and male adults. The adults of C edmwulsi, however, have remained unknown. 
Caudatclla edmund\·i was described originally for larvae (Allen 1959) differen­
tiated from other Caudatella species by having a vestigial maxillary palp (Allen 
1959: Fig. 5; Allen and Edmunds 1961: Fig. 20) and claws with two rows of 
more than ten stout dcnticlcs each (Allen 1959: Fig. 6; Allen and Edmunds 1961: 
Fig. 21 ). Jensen ( 1966: Fig. 157) later described C cdmundsi subimagoes based 
on specimens reared from larvae collected in the state of Washington. Herein. we 
provide the first C cdmundsi egg and adult descriptions based upon laboratory 
reared material collected from western Montana. Material examined is deposited 
in the Purdue University Entomological Research Collection, West Lafayette, 
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Indiana. and additional rnalerial is availahlt: rron1 Ilic aquatic invcrtehrale col­
kciio11 ;1t thl' l lnivcrsity or Monla11a Flathead Lake Biological Stalion, l'olson, 
f\ lo11J;111;i. The prcscnl study rcprcscnls further conlrihulions to the descripli\'l' 
hiolu),'.y and morpholo~·y or western NL'arctic l'.phemen.:llinae (.laeohus and 
~ kC;1 l'li:rty 200~. Jacobus cl al.. 2004). Phylogcncl ics and idenl i Ii rat ion \\'ill hl' 
11\'akd 111 lhl' near futun: (.lacohus and Mr( 'afkrtv. in prq1arn1ion). 

Ca udate/111 t'c/11111 ndsi ( ;\ llen, 11)51)) 

( l·iµs. I ·3) 

\ial!' adult 1111 :1kol1ol 1 L.:11'!.lll ( 1111\l I h<11il 1· i ·- <1. Jn1« \I 1111! ' I ''·(' 
'.:d 111111: I ·~ .~.o. pl11111id111n1 1:1.\illarv uml) (I_ I (I.~. 1_«:1T11:-; '"; -.::. 11wd1:rn 
.:01d.tl lil:1llll'nt 7.1 ).;. I I lc;1d ),'.llldl'n \\1th pa11 o!· l11111:1t11di11al hrP\\ n stripl"• 

1, .. 111 l'l'll t"inqH1111Hl cye~ :\lld with \anous pale yt·llm1· 111arkin1cs 011 lltT1pu1 a11d 
11.-ll\1'.l'll l''illll!lJIJHl l'ye and lainal lll'Cllus: pair of Jar!!l' dark rnand;1c 011 fn•11lal 
-;l1<.·I: :\n1c11nal SL'dl1l' and pl:dtccl pale yclluw. lfogcllm scgrncnls hru1111 pr<•\i-
1\l;dly. 11liite disl:dly. Occlli \\hitc: base brown :u1d rin),'.L'd \lilh hl;1ck. ( ·rnnpo1111d 
l'\'l"' n111nd and contiguous mediallv: upper porlion pink. lo\\'er portion hbck. 
lhora\ ),'.Olden. \1·i1h 1-:iriablc brown and whill' markings: pronolum \\'ith L'\tcll­
''\ c hrmrn markings. median longitwlinal ridge pak golden: mcsonol11111 \\ ilh 
1(·11· hro\\'n and \\hill' 111arkings: 111ctano111111 brown laterally. while llll'llially. 
r-.k-.11sr11tcllar hind projection length 2x \\·idth: plu111idiun1 n:c11n·l'd in\\':irds. 
1 ·orc11 inµ liyali11c. SOlllL'li.mcs \\ ith translucent milky tinµc :dull),'. costal n1arµi11: 
s1i1•.111;1Jir ;irea lransl11ccnt. someti1m·s 11c:irly solid \\'hitc: rosta and suhrusta pale: 
l1•111:1t11di11al \L'ins. intncalarics. and crossvcins hyalinc. ll111d1\ing hyali1H': :ill 
"«1w :ind 1111cr,-;Jla1 ic' ll\'al111e. 'Pille\ l'Jns with lmlll 11 tin!.'e has;dly: coslal pro· 
ll. li"ll :ti 1 •11v-third \\ 111g lcnµlh li«11n hasl'. ),'.L'l\t "-· rPtmdcd hirdcµ golden. l'O\a 
:1nl 'rPt h.111tn 11 ith 11 h1tc markings. lihia and lar\;d scg111L'11ls smoky lm>\\'ll. 

.. '·'"" p11q1k: lot;Jl le11!,'.lh h. l 7.0 nun: apprnxirnate lengths I in 11un) ol 'L'J_!lllenls: 
11 .,·J1;1ntn o.:::. kmm I .. \. tihia :1 .7. t:1rsal scgnlL'nl l 0.1. t;1rsal scgme11t 
Ii I~- 1.1rs;d scµmcnl Ill O.<J. tarsal scgrnent IV 7. lars;d sq.'.111c11t V ' 
\ i 1d :111d l1111d lc!!s yellm\· \\·1th p11rpk cl:11\·s. ;\hdornen 1r:111sl11ccnt golden ;1nlc-
1 >1 I and rnnlially. pale ycllm\ and \\'hite posteriorly, with hrmrn 
1li111111-•IH>tli l'crga 1\ ith shading darke,l lalcrnllv :ind ;111tt·1 iorly: mcdi;d lonµil11-
d111;1: l111t· pak. sornclilllL'S h1mkred \\'ilh hrmqi: u1111wrkul rncdia11 region SPJlle-
1 ': · ll» I ri lnhul ;111tcriurlv: posterior margin \\'if h thin dark hro\\ 11 I till'. Sterna t h.l'. 
· "-'lilt d:u'k hnm11 111arkin!!S i11 ;1111t:rnlalcral c11nHT>. ( icni1;di:1 (Fi!-'· I) 

,,. "' 11 i'c1w-; hro\\ 11 d1st;illv: IPhL'S suhparalll'i. hrn;1dlv rtllllHkd apical Iv. \\ ith 
d '',I !.'"ll''l'<ill'S suhparallcl. Forceps SC),'.J\1C11t .'<Hill'!' 111;1rgin rdali1clv slra11•hl. 
:· :r" 111,w:1n sl1µl11lv rrn1L-:1n·: scµrnc111 _1 kngth ;1ppr(l.\i111a1dv I :~'i.\ w1d1h. 
<11,k ''r••\1 ·1 d1s1;illv. ( 'crn1:, and 111cdi:1n caudal fila111c111 p:dc. \\ ith d;1rk ;1111l11L1 
•;.II' 1lll jll"\11\1:11 hall ol' k-11.!.!lh: SL'_L'llll'll(S \lilh siJml. l1<11rlikL' .sclac. 
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Female adult (in alcohol).·-Length (mm): body 6.X.·7.2; forcwing 7.6--7.9; 
hindwing 1.6--1.8; plumidium 0.2; ccrcus 6.4-6.6; median caudal filament 
(1.5-6.7. Coloration similar lo male, except generally paler, with shading slight­
ly more diffuse. and pale yellow regions on head much more extensive. 

\- -; 
1 2 

Figs. 1 .i. ( ·audatc!/11 ed1111111dsi. l. Male genitalia, dorsal view. 2. Abdominal sternum. 
adult. .i. Egg (scale bar c 10 pm). 
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Egg (Fig. 3) (from reared ICmale adult in alcohol}. ··Single polar cap pale, 
sometimes slightly enlarged but not nipplelikc. Chorion light brown, surface 
with no ridges or reticulations; few knob-terminated coiled threads distributed 
relatively evenly over surface; sperm guides situated around equator. 

Adult Diagnosis. Adults may be differentiated from other Caudate!la species 
by the darkened antcrolateral corners of the abdominal stcrna (Fig. 2). The male 
pcncs (Fig. I) have gonoporcs that arc oriented dorsally and subparallcl lo one 
another, most similar to the pcncs of C. lretcrocmulata (Traver 1935: Fig. 156). 
In contrast, the gonopores arc proximally divergent on C. jacohi (McDunnough 
1939: Fig. I; Allen and Edmunds 1961: Fig. 4) and convergent on C. hystrix 
(Allen and Edmunds 1961: Fig. 2). The ventral abdominal coloration and the 
presence of ccrci that arc only slightly shorter than the median caudal filament 
will differentiate C. cd1111111dsi from C. lietcrocaudata. 

Remarks. The figure of C. lrcteroca11data pcncs given by Allen and Edmunds 
( l % I: Fig. 3) is a ventral view, in contrast to the other male genitalia figures 
(A lien and Edmunds I% I: Figs. 2, 4 ), which arc dorsal views. Thus, these fig­
ures might be misleading if used in a comparative manner. Traver ( 1935: Fig. 
156) provided a better illustration of the pcncs of C hctcrocaudata. In her fig­
ure, the outermost oblique dash indicates the proximal margin of each gonoporc. 

The egg of C. cdmundsi (Fig. 3) is similar to the eggs of other Caudatella 
species we have examined by Scanning Electron Microscopy (Jacobus and 
Mccafferty, unpublished). 

Distribution. Caudatella cdmundsi has been reported from Idaho (Jensen 
1%6, Gilpcn and Brusven 1970), Montana (Hansen 1994), Oregon (Allen 1959; 
Jensen 1966; 1 lawkins 1984, 1985; Porter and Meehan 1987; Parsons ct al., 
1991 ), and Washington (Jensen 1966; Landa ct al., 1982 ). 

Material Examined. MONTANA: Sanders Co., Vermilion R., approximately 
2 miles north of Noxon Reservoir, 47°50'20"N, 115°3 l' l O"W, 6· l 5/Vl/2005, R L 
N1:well, six male adults, three female adults (one dissected and eggs examined). 
one female subimago, and all associated exuviac (emerged 18 I 9/Vl/2005 in 
lab, from 10°(' recirculating water). OREGON: McKenzie R .. 9-111-1939, JED, 
one lmva (paratype, parts on slide). 

Biology. Most of the C. cd1111111d1·i larvae examined as par! of our study were 
collected from mosses, about 30 .. 35 cm below the water's surface, in slow to 
moderate current edgcwatcrs. Gilpcn and Brusvcn ( 1970) noted that C. cd1111111d­
si usually was collected from pebble and cobble riffles that supported mosses and 
green macroalgac, and I lawkins ( 1984) investigated further, observing that 
( ·. cd111111u!l·i occurred in these habitats only in the moss Fo11ti11alis Linnaeus 
( Fontinaiaccae). Hawkins ( 1985) indicated that C. cd111111ulsi feeds on diatoms, 
detritus, and moss, with diatoms making up the largest component of its gut con­
tents. Our observations indicated that the larvae arc very poor swimmers, using 
slow undulations of the body to move when disturbed. At the Montana study site, 
!he alatc stages emerge during middle to late June. 
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The Vermilion River in western Sanders County. Montana. is a medium order 
stream with a gravel, nibble, and boulder substrate. The stream flows rapidly in 
lhe main channel, and it is heavily shaded. The water temperature was 8"C dur­
ing April, 9.5°C on June 8, l 2°C on .lune 21, and l 3°C during the August visits. 
Other mayfly genera collected from this stream include Bae tis Leach (Baetidac ), 
Dm11cl/a Needham, Ephcmcrclla, Serrate/la Edmunds ( Ephcmcrcll idac ), Cinyg-
1111.1/a McDunnough, Epcoms Eaton, Rhithrogrna Eaton ( 1 lcptageniidae), and 
l'ara/cptopli/ehia Lestage (Leptophlcbiidae). 
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