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TAXONOMIC REVIEW OF THE VIETNAMESE
NEOEPHEMERIDAE (EPHEMEROPT ERA) WITH
DESCRIPTION OF POTAMANTHELLUS UNICUTIBIUS,
NEW SPECIES

Van Vind NGUYEN anD YeoN JaE Bag!
Depariment of Biology, Seoul Women's University, Seoul 139-774, Korea

Absiract—Four neoephemerid mayflies, Potamanthelius
{new recordy. P. cdnnndsi Bae & McCuffeny (new record), and P. umicutibius NEW SPECIES, are
reviewed based on maserials collected throughout Vietnam. Description, larval habitus, and line
drawings of the new species are provided: diagnoses. distributions, materials examined, habitat and
biological data, taxonomic remarks. and a larval key are provided for known species and stages,

amabilis (Eaton), P. caenvides (Ulmer)
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The Neoephemeridae is a small group of mayflies that contains three genera and twelve
species worldwide (Bae & McCafferty 1998, Zhou & Zheng 2001). The family is

distributed throughout the Holarctic and Oriental regions. The larvae of Neoephemeridae
have unique operculate gills on the

This character easily distinguishes
particularly from those of Caeniidae. The ady
MP2 and CuA veins of forewings that are arched basally, by the A1 vein of forewings that

has 1-2 veinlets. and by either slightly furcated or atrophied penes. The family wag
comprehensively revised by Bae & McCafferty (1998).
In Southeast Asia. members of the famil

Its and subimagos are characterized by the

y have been studied by Eaton (1892), Ulmer
(1932, 1939, Lestage (1930), Dang (1967, and Bae & MeCafferty (1998); and three
nominal species, Potamanthelius amahilis (Eaton), P, caenvides (Ulmer), and P. edmundsi
Bae & McCatferty, are known, One species. Neoephemera projecta Zhou & Zheng
(2001), was recently described from southern China, In Vietnam, only P. amabilis is
known (Lestage 1930, Ulmer 1932, Dang 1967, Bae & McCafferty 1998),

The purpose of this study is to review and additionally describe the Vietnamese species of
Neoephemeridae. Al tarval and adult materials used in this study were collected throughout
Vietnam during field trips in 20002002, The materials are preserved in 80% ethy! alcohol
and are housed in the Aquatic Insect Collection of Seoul Women’s University (SWU-AIQ).
In the future. the holotype material will be appropriately returned to an authorized institution
Of museum in Vietnam (e.g., Hanoi University of Science). Terminology, measurement. and
other taxonomic methods are followed from Bae & McCafferty (1991, 1998).

Potamanthelius amabitis (EATON)
Rhoenanthus amabilis Eaton, 1892: |88.
Potamanthellus horai Lestage. 1930: 120 synonymized by Ulmer, 1932,
Rhoenanthus amabilis (Eaton): Lestage 1930: 136.
Potamanthellys amabilis (Eaton): Ulmer, 1932: 2 I;

Bae & McCafferty. 1998: 40.
Neocephemeropsis cuaraoensis Dang,

1967: 160; synonymized by Bae & McCafferty, 1998.

1
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’ fis are distinguis from other species of Neo-

1 iy —Larve P, amabilis are distinguished o

e by the cont i ! i ary diagonal ridge on the operculate gills.

ids the combination of a rudlmemar). iagona ge on the operculute ¢

ephf‘: mertlg ” Z{temmedian tubercles on the abdominal terga 6-8. lacking a tra:fzycr.lse rs:ﬂ

rudfmzilth;y d[:)r:;ul forefemora. small 1o mid-sized body (8.0-9.5 mm), and. rﬁ; at.ff,;a}; Thz

mf"“ |?I ﬁlamentts (0.8 X length of body) that have weakly developed IaFeml hzudr:h e::b ‘éni[a[

L:;[(Itd are distinguished by the combination of widely separazed(g){:nes.)bcy(oirjq ! )er .for eéwm !

e, A » i S id-sized body (ca. 8.0 mm), an ¢ g
. cavily maculated wings, small to mid size ‘ ‘ S
ﬁ:dick;z?sc:‘\:/]()yvcimets (angle between Al and veinlets 70-80°) (Bae & McCafferty 1998)

tha =

affi & 41423
Pescription—Larva, male, wid femule adults: See Bae & McCafterty (1991
Distriburion —Burma, southern China, Thailand. Vietnam.
Marerials Examined —See Bae & McCafferty (1998).

Habitat and Biology —~Larvae of P. amabilis QCCUI" irf‘x mudlc(i){} ;J)verﬁow pools and mid-
ks lowmn? Stri?"ms amfhr(i}r(‘:tr;pf(?: P%fc?:if;;:flgﬁ horai .Lcstage = P, amabhilis)
Remarks —A male subimago . ! e pmabiis)
i ies ; nam. Dang (1967) also descr :
o mlsh Splej'ljsv;: ?:;f;:;iii {f? :;;]f{:bilis) from nonhem Yietnam, Bae &f McCafg;:frlté
Aizo‘;g ;::)(visi;nally placed P. cuaracensis as a junigr §ubjeclwe Synonyem Woe r:.uc;zﬁe s
E)ased on limited characters in Dang’s (l9§7) de?scnptmrz.. }i?'%e\:;: (:\:} * ere unble to
collect fresh materials of P. amnabilis in our investigations in Vietnam (s

P. edmundsi).

Poramanthelins caenoides (ULMER)

"OpSis ¢ icdes Ulmer., 1939: 485,
Neoephemeropsis caenoides .
Potamanthellus caenoides (Ulmer). Bae & McCafferty, 1998

i 7 ¢ istinguished from other species of Neo-

] sis—Larvae of P. cacnoides are dmtn?gms ‘ ‘ o
l?’a(‘i’:i(z;j;?; the combination of a distinct diagonal ndge.cm the c{perc.ul"\tfalgll'(l)i;
:{[i)st?:;t posteromedian tubercles on the abdominal terga 6~8é I;)avmg)a tra;x;fi:fvzvl:y ow

A i Sy size (6.5-8.0 mm), an ¢

" femora, relatively small body size ( e rcuitvely shor
o'n ziml3 f(iil‘;:;lntfz r(%f; X length of body) that have strongly developed lateral hmrhk(; zztz;a
?hl:: r;dults are; di*.;linguisged by the combination of greuﬂé/ Af\llrcaftigre;;eir:is; e haz
i elati 3G size (6.1-8.0 mm), an o gs that has

. gs. relatively small body size ( ; g .

;“;Ln“;iege:’:lg; (angle between Al and veinlet almost 90°) (Bae & McCafferty 1998)

: :Caffe 98: 42),
Description—Larva, male. and female adults: See Bae & McCafferty (1998: 42)

i < alaysia (Mala
Distribution—Indonesia (Sumatra, Java, Bali, L?I[Eb.(;k. dﬂ\?rl"z;;. nllvialdys ( y
in : g ilippines (Mindanao), Thailand, Vietnam.
Peninsula, Sabah. Sarawak), Philippines ° | i 4
Marerials Examined —23 L: VIETNAM, Dak Lak Prov.. Dak Pri’ Cr.. 450, 740, 770 & 800 m (2
5,8 & 13 Mar 2001, D. H. Hoang.

i i : arvae of P. caenoides occur in slow current areas in
H“b}{m *a”d B!{r}zf;z:njzgg—‘;%d?n ?rrl zﬁtitude where the streams are about [5-20 '1?1
mfaunf o ; ;rcggl Zm dgepcdun'ne the dry season (November—-April). The substratfg ;ons{l\s{;
;ldrilirt!iciely-coarse particles (Targe rock-bouiderﬁ()% cobtt)le fgi zzl;bl;:ogse:, *?*he
: ¢ ¢ itus, fallen leaves, root masses, Ss€s.

gravel ’and Sﬂ“ﬁ 30{@2[3‘??1?13&;;;:1?i‘f\;opied (60-90%} by predominant ripananﬁ}trsgs:
such 25 bambe, fmo fern, and tir;lber. The water temperature in March ranges 19-23 ¥
:‘;Zh ;;barTm gr(fgl .Larvae were obtained in both Surber and kick samples.
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In 2 Malaysian river, the larvae were also taken from the Sarace root balls in muddy pool
areas by G. F. Edmunds, Jr. (Bae & McCafferty 1998).

Remarks—The lectotype (male imago) of this species was designated by Bae &
MeCafferty (1998} from Indonesia (Sumatra). We report this species from Vietnam for the
first time. This species is known to be widespread in insular and peninsular Southeast Asia.

Potamantheltus edmundsi Bag and McCafferty
Potamanthellus edmundsi Bae and McCafferty, 1998: 48,

Diagnosis—Larvae of P. ednundsi can be distinguished from other species of
Neoephemeridae by the combination of lacking a diagonal ridge on the operculate giils,
having rudimentary posteromedian tubercles on the abdominal terga 6-8. having a transverse
setal row on the dorsal forefemora, mid-sized body (1011 mm), and relatively short caudat
filaments (0.5 X length of body) that have moderately developed lateral hairlike setac.

Description—Larva: See Bae & McCafferty (1998: 48). Male and femuale aduits: Unknown.

Distribution —Malaysia (Malay Peninsula), Thailand, Vietnam.

Materials Examined —12 L: VIETNAM. Cao Bang Prov., Ha Quang, Phu Ngoc 17 Dec 2000, V. V.
Nguyen: 4 L: Nghe An Prov., Con Cuong, Khe Choang Cr.. 12 Jun 2001, V. V. Nguyen:  L: Dak Lak
Prov.. Yok Del National Park, Dak Kiau Cr., 13 Feb 2001, D. H. Hoang: 1 L: Dak Lak Prov., Yok Dol
National Purk, Ea N'dneik Cr. 16 Feb 2({X), D. H. Hoang: 2 L: Thua Thien Hue Prov., Aluoi, Hong Thuy,
G Jan 2002, T, K. T. Cao.

Habitat and Biology —Larvae of P. edmundsi occur in the lower reaches of mountain
streams (alt. S00-650 m) in limestone areas where the streams are 20-80 m wide, 10-50
cm deep, contain a large number of rapids and backwaters. In these streams, water
temperature ranges 18-25°C: pH ranges 7.6-8.1; and the substrates are mostly stony
on a sandy bottom. The larvae oftcn occur together with other mayfly larvae such as
Rhoenanthus magnificus and Ephieniera spp.

Remarks —Potamanthellus edmundsi Bae & McCafferty (1998) was described based on
larval materials from Malaysia (Malay Peninsula) and Thailand. From our studies of P.
edmundsi from Vietnam, this species seems to be widespread in peninsular Southeast Asia.
Although Potamanthellus cuaraoensis (Dang 1967) was previously synonymized with P.
amabilis (Eaton 1892) (see Remarks under P. amabhilis, above), it has been also assumed
that P. cuaravensis is closely related to P. edmundsi because the larvae of P. edmundsi
were collected at a place (Con Cuong) near the type locality (Cua Rao) of P. cuaraoensis
{Con Cuong is located in ca. 60 km NW from Cua Rao). It is, however, noted that types
and all reference materials of P. cuuracensis were lost (N. T. Dang, personal
communication); and diagnostic characters in Dang’s (1967) description are not enough
1o taxonomically associate P. edmuudsi with P. cuaraocensis. Aduits of this species are
required to verify the relations of the Vietnamese populations of P. edmundsi with other
species of P, amabilis-group. Potamantheltus amabilis-group (P. amabiis, P. cuar-
avensis. P. gunges, P. edmundsi, and P. chinensisy is characterized by the reduced or
absent diagonal ridge on the operculate gills and presumably by the atrophied genitalia
(widely scparated pencs beyond the subgenital plate) (Bae & McCafferty 1998).

Potamanthelius unicuribius Nguyen and Bue, NEW SPECIES
(Figs. 1-9)

Types~—Holotype: mature female larva (SWU-EPH-3546), VIETNAM, Lao Cai Prov..
Sa Pa. Trung Trai, alt. 1200 m. 29 Dec 2000, V. V. Nguyen & T. K. T. Cuao. deposited at

el
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Figure 1. Potumantheilus wnicwibins, NEW SPECIES. larval habitus.
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Figures 2-9, Mouthparts and foreleg of Potumaniheliis unicutibivs, NEW SPECIES. Figure 2.
Labrum, dorsal. Figure 3. Left mandible, dorsal, Figure 4. Right mandible, dorsal. Figure 5. Left maxiffa.
doral. Figure 6. Hypopharynx, ventral. F

igure 7. Labium, dorsat {left) and venteai ¢right). Figure 8. Right
foreleg, domal. Figure 9. Setae on forefemur, enlarged.

SWU-AIC. Paratypes: 3 half-grown larvae (SWU-EPH-3548;, locality and other data
same as holotype, deposited at SWU-AIC.

Description~Larva, Female body fength 9.8 mm; cerci 4.6 mm terminal median filament 4.6 mem.
Body (Fig, 1) color brown with dark brown markings. Head: Head length 1.4 mm; width 2.0 mm; dorsal
head brown, with light round areus in front of anterior ocelius and between tateral ocelli and compound
eyes. and with light branch-shaped markings on vertex. Compound eyes black, Antennae 3.5 mm in length,
anterolateraily focated. Clypeus slightly convex anteriorly, with few setae. Labrum (Fig. 23 dorsally and
marginally with dense huirlike setuet anterior margin moderately emurginase, Mandibles with sirnpl
setae on dorsolateral area; outer and nner incisors of left mandibl
incisors of right mandible (Fig. 4) trifurcate and bifurcate, respectively. Maxillae (Fig. 5) with dense
hairlike setae on crown; palpi 3-segmented: segment [, 2. and 3 0.24 mm, 0.22 mm, and .55 mm,
respectively: segment 3 very long (2.5 x length of segment 2). with strongly developed hairlike setae on
outer and inner marging. Hypopharynx (Fig. 6) moderately divergent laterally, with well developed hairlike
setue along margins. Labigl palpi (Fig. 7) 3-segmented; segment . 2. and 3 0.35 mm, 0.12 ma. and 6.60
mm. respectively: segment 3 greatly elongated (5.6 x length segment 2), apically pointed. with long
hairlike setae on outer and inner margins. Thorgy: Pronotum brown, with irregular dark brown markings,

ly: anterolateral corners round. with simple-stout setal field:

weakly expanded anterolaterally and latera)
Mesonotum and metanotum brown, with dark brown markings, without latera!

lateral margins light brown,
expansions. Forefemora, foretibiae, foretarsi, and toreclaws 110 mm, 1.10 mm. .20 mm. and 0.25 mm,
respectively. Forefemora (Figs. I and 8) light yeliow, with stout and Aattened setae transversely rowed at
midlength (Figs. § and 9); foretibiae (Fig. 8) brown. with light yellow areas basally and apically. with (wo
rows of greatly developed hairlike setae (filtering setae) diagonally arranged on dorsal surface, and with
greatly developed hairfike setal field along inner margin; foretarsi (Fig. 8) brown, with light yellow areas
basaily and apically, with single row of greatly developed hairiike setae diagonally arrunged on dorsal
surface, and with greatly developed huirlike setal field along inper margin: foreclaws basally brown and
idtibiae, midursi, and midclaws 1,10 mm, 0.80 mm.

€ stout
e (Fig. 3) both trifurcate: outer and inper

apically dark brown, without denticles. Midfemora. ny
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: arkings: midtibiae and midtarsi
d 0.23 mm, respectively: midtemora Heght velfow . without markings: m\d'nb;«!le :lurk oo
% R WL . ol LT < hasally 4 apicaiy dark .
030 mo. ;\mmw of hairlike setae on inner marging midelaws basally brown df‘!d()“;;} o respectively.
brown hindtibae. hindrarst, and hindchws 190 mm, 100 mm, .30 mm:a}l‘nl .;'(udin;i (iurk brov,
indfemora, - GEah - H w) ong
H!lndkl:(li setation similar to midlegs. Abdomen: Terga 1-10 (F!‘g‘ I);?nj):nt;:ru:m 2 distinet. on tergum 6
color and ¢ ) ; erele on abdominal tergum | smail, gum = distnct. =
jun stripe; posteromedian tubercle on abde L oderately developed,
me(fldn :L:"ypealiio on tergum 7-10 absent posterolateral projections on tergum 6-9 m Y
redimentary, &

Wi i i i & inal s ts 160 gills
{ eakly developed simplc stout setal felds. Gills ( 2. 1) on abdominal segments g
wit rakly A F &

oS f 14 2-segmented ero 13 1 W I setae m i sowills 2
vesilg i i v airli S zu‘gm;t]ly. aills 2
rigial 5 . anterolate a!ly oriented, and ith dense hairlike

al . B

1 sal suifi ith row
ing tiny li ipots), with minute serae on dorsal suface, wit .

N 8 adrate. brown (lacking tiny light spots}. wit : . " o
oPer(f"’f'te- i“u,b?l‘,“llg;temecriinl m(argén. tvith marginal memhmng pos;ten.()rly‘ and wiatl*(;otnilnd;:?(:r;c;; 5:5
o_f hairlike se‘;‘E ! fri;zed concealed under operculate gills: gills 6 smgle, @fpo»&f n s m;d cimens
o ‘3_5 o in ills 6 ‘are exposed as in Fig. 1), with row of marginal fringes. Ce  ind median
examlntici‘ih‘if::-b;lw;n robuu’ ca. 0.5 X length of body. with whorls of dark brown stout setae.
terminal filarm . st, ca. 0.
lateral setae.

1 2 1. »
o Ad“l?‘lg nknc'“f{[!ibiuv are distinguished from other species of
jagnosis—Larvae of P. unicu s al s uish iy
f')Iafw:meridae by the combination of lacking diagonal ridge on t:he Iopt;r; ter“u;; ;
TIEE‘;I]? posteromedian tubercles on the abdominal terga 6-8 (tu >ia’::e on ‘;gmem
i : n E
ac eti%ne‘; rudimentary), greatly elongated labial palp segment 3 (S.f) : :reiuv o oed
;omtramv;erse row of stout setae on the dorsal forefemora, two rows of g ) S“m!c cloped
etz A ‘ ' foretibi sing
h?i’il‘iikc setac diagonally arranged on the dorsal surface of toretupf‘ic; a:facc jsle row of
greatly cievetoped hairlike setae diagonally arranged on the dorsal su
=
(Figs.l and 8). "
istribution —Northern Vietnam. - ) - ) d b
g wn;oloqv The specific name wnicutibins is Latin, from wnicus (l;r;:q:::i nd !
(tibig) an ;ilu%ion of the unique foretibiae that have twg rows of lo;g Coi in e
Orh~er Matrerials Examined —1 L: VIETNAM Lz?o Cai Prov., Sz:r u;;hm » D;C 000
2000, V. V. Nguyen & T. K. T. Cao: 2 L: Lao Cai Prov.. Sa Pa, Ta .
. Nguyen & T. K. T. Cao. o ) . aeas of
V*}ZI;;(%, )(;Hd Biologyv~Larvae of P. unicutibius occur in the high mou;tstalln8 reas of
i i streams are 15—
i i J m in altitude where the streams '
etnam ranging 1100-130C he stre ' o
“0: hf()rii\élcm deep duning the dry season. The stream banks are Tove;;:ci bfer St[zmes
o n sist of mi sand, gravel. and larg
Sigeh strates consist of mixed sand, g \rger !
en trees. The stream substrates ' ‘ e sones
eV'el*l;gr'e‘h organic matter. In streams of Sa Pa in December. water temperat]u!rf ll: oling
W}l{! n; Mgo The larvae occur in slow current areas and poo‘ls. Genera' ]e(i] ;“ highl;
piel;: ti1€ l;;r\;ac. Well-developed hairlike setal rows on the torglegsﬁﬁs r;vm or‘ . ;OS“
zetac;aous mouthparts indicate that the larvae are pro::a;)ly :g.?;e& Me:C Céffeny oL
f ‘ arvi larvae of Potamanthidae (Ba v b5
5. Some mayfly larvae, e.g., f Potamanthi ) e
rll};:gg(fri'lcCaffertv é Bae 1992), having similar filtering sctae on the forelegs sh
filtering behavior. ‘ - o the
nh;i‘l:?irks——When considering phylogenetic characters. the corﬁb:n::mpam '
character‘;‘(.)f the absence of lateral setae in caudal ma@enfsi stet;ceéuso:nauree e e
th abseﬁce of notal expansions in the larvae of P. unicutibius ,Oel;, n A 7 e with e
e : i i irithellus, Qcher .
ic ¢ s of hemerid genera, i.e.. Poran
current generic concepts of neoep g : s We.
Neaephegmem {see character table and cladogram in Bae &bN«[(dein ge);eml henctic
therefore, provisionally classify this species in Poramanthellus base e B
ilarity ‘ " bo se  larval characters are
imilari i ¢ although those larva ' .
arity of the larval body, a e lar k “ "
S‘l!::ilog‘xgrphic The unigue setal rows on the TOI’CUblflﬁ and fséit;a;s[lhznﬂi el
Sct;ceou«; mouthparts could be the autapomorphlefs of th::s‘vtaXf)rt, e ced.
%pecies z;re known. its phylogeny and phylogenetic classification hav
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KEY TO VIETNAMESE SPECIES OF NEOEPHEMERIDAE

Krnown larvae
la. Foretibiae with two diagonal rows of long hairlike setae dorsally (Fig. 1)

.................................. Potamanthellus unicutibius
1b.  Foretibiae without diagonal rows of long huirlike setae dorsally . ... .. .. 2

2a (Ib). Abdominal terga 6-8 with distinct posteromedian tubercles . ... . ... ...
................................. Potamanthellus caenoides
2b.  Abdominal terga 6-8 with rudimentary posteromedian tubercles or lacking
hem . . e 3

3a (2b). Operculate gills with rudimentary diagonal ridge . . ... ....... .. ....
................................... Potamanthellus amabilis
3b.  Operculate gills without diagonal ridge .. ... ... Potamanthellus edmundsi
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