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TAXONOMIC REVIEW OF THE VIETNAMESE
NEOEPHEMERIDAE EWEHZMWOWHMFC WITH
DESCRIPTION OF POTAMANTHELLUS UNICUTIBIUS,
NEW SPECIES

Van Vinu NGUYEN anp YEeoN JAE Bak!
Department of Biology, Seoul Women's University, Seoul 139-774, Korea

Absiract.—Four neoephemerid mayfies. Potamanthellus amabilis (Eaton), P. cacnoides (Ulmer)
(new record). P. edmundsi Bae & Zaﬁu:d:w (new record), and P. unicutibius NEW SPECIES, are
reviewed based on materialg collected throughout Vietnam. Description, larval habitus, and line

drawings of the new species are provided: diagnoses

> dragnoses. distributions, materials examined, habitat and

- and a larval key are provided for known species and stages.
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particularly from those of Caeniidae. The adults and subimagos are characterized by the

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 was
comprehensively revised by Bae & McCafferty (1998).

In Southeast Asia, members of the family have been studied by Eaton (1892), Ulmer
(1932, 1939), Lestage (1930), Dang (1967), and Bae & McCafferty (1998); and three
nominal species, Potamanthellus amabilis (Eaton), P. caenvides (Ulmer), and P. edmundsi
Bae & McCafferty, are known. One species, Neoephenmera 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 larval and aduit materials used in this study were collected throughout
Vietnam during field trips in 2000~2002. The materials are preserved in 80% ethyl alcohol
and are housed in the Aquatic Insect Collection of Seoul Women’s University (SWU-AIC).
In the future, the holotype material wil] be appropriately returned to an authorized institution
Or museum in Vietnam (e.g., Hanoi University of Science). Teaminology, measurement, and
other taxonomic methods are followed from Bae & McCafferty (1991, 1998).

Potamanthelius amapitis (EATON)
Rhoenanthus amahilis Eaton, 1892: 183,
Potamanthelius horai Lestage. 1930: 120; synonymized by Ulmer, 1932,
Rhoenanthus amahilis (Eaton): Lestage 1930: 136.
Potamanthellis amabilis (Eaton): Ulmer, 1932: 2} I; Bae & McCafferty. 1998: 40.
Neoephemeropsis cuaraoensis Dang, 1967: 160: synonymized by Bae & McCafferty, 1998.
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i F ilis are distinguished from other species of Z.mo-
D_.Q,n:.a.&,fﬂrmh Mmo:wmmhzm\h _Mw““‘,,ﬂ:m“wﬁw”:%ra.Emo:s_ ridge o:.:ﬁ operculate gills.
mn:.m:_o:a;o v\ : median tubercles on the abdominal terga 6-8. lacking a :za«a?m setal
Ea_Bm:BQanoﬂm_qM%mﬁoaoE small to mid-sized body (8.0-9.5 mm), m:g. R._m:<m_w long
row on 4:6 oﬂrwo 8 X lenath Mum body) that have weakly developed lateral hairlike setae. ,_,:m_
.(_,;:_u,_ Em%o% S E‘ﬁ:ma 30:5 combination of widely separated penes beyond Hrn,m.:vmma:w
adults are .__w _Mgmmar_maa wings, small to mid-sized body (ca. 8.0 mm), and A1 of torewings
ﬂu”ﬂ%owuwv“\mm:_ma (angle between Al and veinlets 70-80°) (Bae & McCafferty 1998).
thal =)

affe 1 41-42).
Description—Larva, male, and female adulis: See Bae & McCafferty (1998
Distribution —Burma, southemn China, Thailand. Vietnam.
Materials Examined —See Bae & McCalferty (1998).

Habitat and Biology —Larvae of P. amabilis occur mw B:AMW%WQmoi pools and mid-
i subi oty Aw»w MMRMMMMMMWA \::.E..rom:_mn = P. amabhilis)

xQ:E.E.WW MMV_,Onﬂﬂwﬁw%o?ﬁ“_oﬂwﬂwzwa. Dang (1967) also described the _ES,H of
g ::m: mvmw._wﬂa cuaraoensis (= P. amabilis) from northemn /.:Q:N::. Bae & ZnﬁuﬁMﬂ.«
2«%@«% m“ﬂ%ﬁ:m:v\ placed P. cuaracensis as a _.E:..uq ch.oQZo synonym of P. QMN_Q_ ﬂ_w
Mwﬁma oﬂ limited characters in Dang’s (1967) ao.mo:m:o:u Io.in,.\oh A,wooo MMM%_N le 10
oom_oﬁ fresh materials of P. amabilis in our investigations in Vietnam (s $

P. edmundsi).
Potamanthelius coenoides (ULMER)

"opsis ¢ iddes Ulmer, 1939: 485.
Neoephemeropsis caenoides 08 4.
Potamanthellus caenoides (Ulmer): Bae & McCafferty, 19 .

Diagnosis—JlLarvae of P. caenoides are distinguished .?o:_ other m@oo_ov_w o
h NMMMMM by the combination of a distinct diagonal _._amm.o: the oltma.c M.,ow _mqosu
Mﬂ%:ﬁ posteromedian tubercles on the abdominal H.Qmu 6-8, having a wqu%vqwo_www<w_ ;m:o:
om the dorsal forefemora, relatively small body size Ao_.mwm.w_““wﬁw,_wma_ :«:a:_ﬂw shor
» ¢ H > ®< < b .
1 s (0.5 X length of body) that have strongly
Mﬂhaﬂaﬂ_ﬂ:wﬁw Mmﬁ::m:?:na by the combination of greatly m__:owzwa penes. Hri.mm__w_wm
’ , | i wings th: s
i i : 6.1-8.0 mm), and Al of forewing
lated wings, relatively small body size ( ). and \ .
Wsw”“_mn_wooéﬂ_ﬂr (angle between Al and veinlet almost 90°) (Bae & McCafferty [998)

: cCaffe 1 42).
Description—Larva, male. and female adufts: See Bae & McCafferty (1998: 42)

i alaysia ala
Distribution —Indonesia (Sumatra, Java, Bali. roBcMw.am_Mﬂ,”rEZm_mv}_; (Malay
i . : ¢ ilippines (Mindanao), Thailand, Vietnam.

Peninsula, Sabah. Sarawak), Philippines .
, < Pri’ 50, 74 00 m (alt.). 4,

Materials Examined—23 L: VIETNAM, Dak Lak Prov., Dak Pri" Cr.. 430, 740, 770 & 800 m (a
5.8 & 13 Mar 2001, D. H. Hoang. - N

] j arve f P. caenoides occur in slow current g
Habitat and Biology—The larvae o . aent reas
i i in altitude where the streams ar .

tain streams ranging 450-800 m in a : out | "
H“M:mﬂh _ﬁuloo cm deep during the dry season A20<03_00T>w:_w. H:m wcwmﬂaﬂmm%o:w:a
of relatively coarse particles (large rock-bouider 30%. cobble 20%, nma Monﬁmom. .

i tallen leaves. root masses, an Sses.
avel and sand 30%), abundant detritus, . . e
WMMMM:%MR well protected and largely canopied (60-90%) by nqm_”w_oﬂ_ﬂmi :%;M_M:qwoﬁ.
i ater temperature in March ranges 19-23°C;
é . large fern, and timber. The water : ‘ . ’ .
w:M: mﬂvﬂ%%%% m@lm_ Larvae were obtained in both Surber and kick samples

n ges 8.0-8.1.
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In a Malaysian river. the larvae were also taken from the Saraca 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 &
McCafferty (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.

Potamanthellus edmundsi Bae and McCafferty
Potamanthellus edmundsi Bae and McCafferty, 1998: 48.

Diagnosis—Larvae of P. edmundsi can be distinguished from other species of
Neoephemeridae by the combination of lacking a diagonal ridge on the operculate gills.
having rudimentary posteromedian tubercles on the abdominal terga 6-8. having atransverse
setal row on the dorsal forefemora, mid-sized body (10~11 mm), and relatively short caudat
filaments (0.5 X length of body) that have moderately developed lateral hairlike setae.

Description—Larva: See Bae & McCalfferty (1998: 48). Male and female adulirs: 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 Jan 2001. V. V. Nguyen: I L: Dak Lak
Prov.. Yok Dol National Park, Dak Klau Cr., 13 Feb 2001, D. H. Hoang: | L: Dak Lak Prov., Yok Dol
National Park, Ea N'dneik Cr. 16 Feb 2000, D. H. Hoang: 2 L: Thua Thien Hue Prov.. Aluoi, Hong Thuy.
9 Jan 2002, T. K. T. Cao.

Habitat and Biology—Larvae of P. edmundsi occur in the lower reaches of mountain
streams (alt. 500—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 often occur together with other mayfly larvae such as
Rhoenanthus magnificus and Epheniera 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. amabilis, 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. cuaravensis
(Con Cuong is located in ca. 60 km NW from Cua Rao). It is, however, noted that types
and all reference materials of P. cuaracensis were lost (N. T. Dang, personal
communication); and diagnostic characters in Dang’s (1967) description are not enough
lo taxonomically associate P. edmundsi with P. cuaraoensis. Adults of this species are
required to verify the relations of the Vietnamese populations of P. edmundsi with other
species of P. amabilis-group. Potamanthellus amabilis-group (P. amabilis, P. cuar-
avensis. P. ganges, P. edmundsi, and P. chinensis) is characterized by the reduced or
absent diagonal ridge on the operculate gills and presumably by the atrophied genitalia
(widely separated penes beyond the subgenital plate) (Bae & McCatferty 1998).

Potamanthellus unicutibius Nguyen and Bae, 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. Cao. deposited at
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Figure 1.
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Potamanthelius unicuribius. NEW SPECIES, larval habitus.
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Figures 2-9. Mouthparts and foreleg of Potumaninelivg

Labrum, dorsal. Figure 3. Left mandible, dorsal. Figure 4. Right

dorsal. Figure 6, Hypopharynx. ventral. Figure 7. Labium. dorsat
foreleg, dorsal. Figure 9. Setae on forefemur. enlarged.

unicuiihivs, NEW SPECIES, Figure 2.

mandible, dorsal. Figure 5. Left maxilfa.
(left) and ventra} (right). Figure 8. Right

m<<C->~0. vm::vﬁo%u :u_w.mqoéz_mimo (SWU-EPH-3548), locality and other data
same as holotype, deposited at SWU-AIC.

2. s dorsal
as in front of anterior ocellus and between lateral ocellj and compound
eyes. and with light branch-shuped markings on vertex. Compound eyes black. Antennae 3.5 mm i length,
anterolaterally located, Clypeus slightly convex anteriorly. with few setae, Labrum (Fig. 2

marginally with dense hairlike setae: anterior margin moderately emarginate. Mandibles with simple siout
setae on dorsolateral area: outer and inner incisors of lef mandible (Fig. 3) both trifurcate; outer and inner
incisors of right mandible (Fig. 4) rrifurcate and bifurcate. respectively. Maxillae (Fig. 5) with dense
hairlike setae on crown; palpi 3-segmented: segment 1. 2. and 3 0.24 mm, 0.22 mm, and 0.55 mm,
respectively: segment 3 very long (2.5 x length of segment 2), with strongly developed hairlike setae on
outer and inner margins. Hypopharynx (Fig. 6) moderately divergent laterally, with well developed hairlike
setae along margins. Labjal Palpi (Fig. 7) 3-segmented: segment |, 2, and 3 0.35 mm, 0.2 mm, and .60
mm. respectively; segment 3 greatly elongated (5.6 x length se

hairlike setae on outer and inn

m.EoEu..mEcEQ_uom:_ma.im_: long
er margins. Thoray: Pronotum brown. with irregular dark brown markings,
weakly expanded anterolaters

_EnE_EEE:z :wEv.di:.Z

:w::a::mn_:vm::83:.83_ no_.sn_.,,_‘ozsa.i::v::n_nio:_zn:: :n_a“
mmosoEB.._:aamE:oEB c.di?i::aquc_,oi: markings, without latery|
expansions. Forefemora, foretibiae, foretarsi, and forectaws (.10 mm, 1.10 mm. 1.20 mm, and .25 mm,
respectively. Forefemora (Figs. 1 and 8) light yellow, with stout and flattened setae transversely rowed at
midlength (Figs. § and 9); foretibiae (Fig. 8) brown. with light yellow areas basally and apically, with two
rows of greatly developed hairiike setae (filtering setae) diagonally arranged on dorsal surface, and with
greatly developed hairlike setal field along inner margin; foretarsi (Fig. 8) brown, with tight yellow areas
basally and apically, with single row of greatly developed hairlike setae diagonally arranged on dorsal
surface, and with greatly developed hairlike setal field along inner margin: foreclaws basally brown and
apically dark brown, without denticles. Midfemora, midtibiae, midtarsi, and midclaws 1.10 mm, 0.80 mm,
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0.25 spectively: midtemora . without markings: ::a:cmh__m M:Lr:mv.:mu_ﬂm
5 i .25 mm, respectively ) hout o midt o arsd
05 o .L:a:e oq,_:u:__rc setae on inner margin: midclaws basally c_.oi:«._w_acﬁ_uﬁwnﬂh 6.“62?13
cﬂoi-,_ i:. _._“mza:_umm hindtarsi. and hindclaws 1.90 mim, 1.00 mm, 0.30 :::...___”_ .M::&:N,__ a.u} pvely:
:__Ew.qmqﬁo“mu:o: similar to midlegs. Abdomen: Terga 1-10 :u__m. :”_:M,“:ﬁ.n”e”q: m:MT::Q o ersan
o , , i cle on inal tergum | smatl. gum 2 dis .
ian stripe: posteromedian tubercle on abdomina m 1 sm . ey doveiomnd,
median v.:_nom.__muow_w tergum 710 absent: posterolateral projections on qumca.oww Eom”n” v\_(«z i_ﬂw :
:ns_,.__w\, %<n_on&u simple stout setal fields. Gills A._u_w. 1) on m.g,oﬂ_:mq vnw:._m_.mm.zm.__(\,,.. M:m !
y fm M._E qﬁnminima, anterolaterally oriented, and i::. :ao:mnchmf_m_ﬁwrmoo“ra.w@?m_ érl,uom\ im: -
T ate. sube acki i ight spots), with min set sal surfuce. Tow
ate. s adrate, brown (lacking tiny light sp ; . ’ o
%oa.:_w"n, ,,“cm M.__M”_mmamm margin. MS.S marginal 303@3:@. no,ﬁqz.o_._v\. and §.:No”ﬁ_ a“wmﬂ&ﬁmﬁ
o.m :E.‘:Mwa,ﬁ “_n Emmna. concealed under operculate gills; gills 6 w_:m:ﬂ m,z.voﬁ, on 8 E,a cimens
gils Jl i, Q:_M 6 are exposed as in Fig. 1), with row of marginal fringes. L median
mxma_:wﬂ_:w_.m_:d.cﬂox: robust, ca. 0.5 X length of body. with whorls of dark brown stout setae.
terminal filam . st, ca, 0.
lateral setae.
gt wn .
Male and Female Adults: Unknown, . o wvecics of
N& nosis—Larvae of P. unicutibins are distinguished from other B :«NS o
[ Ramas . ; ] N ) r\» w
N EﬂoBngua by the combination of lacking diagonal ridge on %.m _ovM: e il
. ] R
_mmmn% posteromedian tubercies on the abdominal terga 6-8 QM Ma_oo: on ! f,MmBoE
wmsm:maoﬁ rudimentary), greatly elongated labial palp segment 3 G.. ) mm: ao.<oc_ocoa
wo Hm:mﬁ.wio row of stout setae on the dorsal forefemora, two rows o o_.a .wo_o cloped
i : , ¢ foretibiz sing
:WE:S setac diagonally arranged on the dorsal surface of #oqozc.d..__m.. m_“.woo om. Tow of
greatly developed hairlike setae diagonally arranged on the dorsal su
(Figs.l and 8). v
istribution—Northern Vietnam. - . ) ) ibia
W?.it\bi. The specific name wnicuribins is Latin, from unicus A_M_H.E_.hzw nd !
4 allusi : ibi s of s filtering setae.
A:EWV an m::ﬁo: of the unique foretibiae that have two rows of _oMm o XM: e
QS,S‘ Matrerials Examined—I1 L: VIETNAM rmo Cai Prov., mm_, ..wE: - Uw.n 2000,
2000, V. V. Nguyen & T. K. T. Cao: 2 L: Lao Cai Prov., Sa Pa, Ta .
. V. Nguyen & T. K. T. Cao. o . ‘ o
Y mw\v:mﬁ ME\ Biologv—Larvae of P. unicutibius occur in the high Bo:_sua _=w e o
M m Vietnam n:hm.m:m 1100-1300 m in altitude where the streams are M|c ot
:oM _mO|mo cm deep during the dry season. The stream banks are Moﬁﬁo _&qu opical
o n sist of mixed sand. gravel. and larg
5 5 strates consist of mixed sand. g irger |
reen trees. The stream subs . o
o(\.ﬂmlo: organic matter. In streams of Sa Pa in December, water 85@23_:_”@. * sapling
Em ts 7.6-8.0. The larvae occur in slow current areas and pools. _Qm:o:“ Ewo: M,z EmE«
vmmEm Bm larvae. Well-developed hairlike setal rows on the ﬁoao. ommm_m”, ve oq, amvo&.”
W\Qmomo:m mouthparts indicate that the larvae are Eoc.q&_v\ active quﬁwmmnw oL
filterers ,moEo mayfly larvae, e.g., larvae of Potamanthidae (Bae & m_ et
S. N ., ) " ‘ .
_ommo. McCafferty & Bae 1992), having similar filtering setae on the forelegs
iltering behavior. . ‘ o of the
::Mmsw:.»u —When considering phylogenetic characters, the oo&c__“MHE I
characters mm the absence of lateral setae in caudal :_uﬁzm:mm.. mowoow:voﬂ moR%E:s e
the mcﬁomno of notal expansions in the larvae of P. unicuribius \Om\,\f n ; WE.:E.Q oo
, i i thellus. Och B
i s of hemerid genera, i.e., Potaman
current generic concepts of neoep! o : Cation 1998, We.
ZSAENWEQ.: (see character table and cladogram in Bae %cz_n%o: oowmn__ enetc
therefore, provisionally classify this species in \uoﬁz:::\i\:m: ase Jet P o
, , , y aracters ar
imilari f : although those larval chara . _
larity of the larval body., a se lany k , tremely
mu_”mo:gwﬁan The unigue setal rows on the 38:9...8 and »ﬂ\ﬂ"m?“rwzmﬂc:m jeied
mma,wooo:ﬁ mouthparts could be the autapomorphies of Emf,lsx.o:. N m:S o e
,ﬁv@omom wa known. its phylogeny and phylogenetic classification have
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KEY TO VIETNAMESE SPECIES OF NEOEPHEMERIDAE

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

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

2a (1b). Abdominal terga 6-8 with distinct posteromedian tubercles . ... ... .. ..
e e e vevennnnn.. Potamanthellus caenoides
2b. Abdominal terga 6-8 with rudimentary posteromedian tubercles or lacking
them.............. e e 3

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