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ABSTRACT

Material collected just behind the Cender awa s
I ndonesi a, reveal dedaba obawt gpewcp asdde ht hies her e
illustrated based on | arvae, subi magloabinoab ace t a1
species on the island New Guinea increased to
the totalLabumbpetibés worl dwide i s augmentted to
cl augln aep i s provided. The interspeéecifaiugn &@@2p di
are between 20% and 23%
Keywalrrntsegrative taxonomy, New Guinea, species disc

ABSTRAK

Spesi es baru Ldadriiob&et iodhpuamkg&k agi abecer dasar kan
di kumpul kan dar i bel akang kampus Universitas Ce
Spesies baru dideskripsikan dan diilustrasikan
Juml ah t otaabli odpedgiuddsau Papua meni ngkat menjadi
meni ngkat menj adi 2 6L, a bdi aont Bj eusnel sauhr utho tdaul n i sap ebseiret sa
Kunci identifi kasilL.dlaawda serdtiakk akel addmproakk ant ar
spesies daril awaldleampbk antara 20% dan 23%.
Kat a Kwarksion o mi integrative, Papua, penemuan spesies

I NTRODUCTI ON

The family Baetidae has the highest speci

species in 110 genera (Sartori & Brittain,
one quarter of al |l mayfly species worl dwid
They have a cosmopolitan distribution excer
few remote i sUamideshNaelihkes vgae nfu skl uge ( Novi kov
one of the richest genera of mayflies with
citations therein, Kaltenbach & Gattolliat

from the highly diverse and poorly explore
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on integrative taxonomy (Kaltenbach & Gattol
2020pbi othaaest iass nearly worl dwide distribution,
real m, New Zealand and New Cal edolndhbai.o bTaheet i tsi
were recently summarized in detail (Shi & Ton

The divéeradbitowaetfNesw Guinea was previously
(Lu@roti z et al ., 1999, Kal tenbach & Gattolli
described. Her e, we descr i blLea bainoobtaheetig rsN ec aG@ dii

based on | arvae, subi mago, mal e and femal e i
| arvae of Lt wel faldtcarlsach & Gdtt sltkhightuenn@td& a
& Gattolliat, 2018. The group is wel/l di sting
to a group by the following charact-er&e | abi
di st omedi al protuberance, segment [ 11 rat her
without excavation at segment |1 ; six pairs o
shorter setae; hind protoptera absent ; scape

setae on dorsal (@a0lgd émaoxfi nmuenmuwi dsthhoraf f emur ) .

MATERI ALS AND METHODS

The | arvae wer esaompllliengt eldy bay tkearmk of Cende
(UNCEN) staff and visiting scientists during

Subi magines were reared from mature | arvae
i magines of both sexes were reared from subir
without water . | magos and subi magos wer e i
subi maginal exuvi ae.

The dissection of | ar v-Bteh owxayse t hameo | ) n wCé hl «
mounting on slides with |Iiquid Euparal, wusing

The DNA of part of the spescsitmecsi was mexhods

Ssubsequent morphol ogi cal analysis (see Vuataz
bp fragment of the mitochondrial gene cytochr
LCO 1490 and HCO 2198 (Fol mer et al ., 1994, S
Sequencing was &6domet hwidt h( SSaannggeerr et al ., 1977)

bet ween speci mens was2pastaimadteed dusitragc &s my K
1980) , calcul ated wi t h t he program ME GA
www. megasoftware. net) .
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Drawings were made wusing an Ol ympus BX43

determination and the comparison of I mport
dor sal and ventr al aspects in one drawing.
fig. 1.

Photographs were taken using a Canon EOS
processed wi t h t he progr amstt Ad/o/bvewywP adand tbes. I
Hel i con Focusdst tvpeir/giwaviv. Hoe.l 3 P o4 oofgtr. amims wer e
enhanced with Adobe Photoshop El ements 12 a

The di stribution ma p was hgtemer &t idmp we
Short house, 201P)t.p: Goagw.egobkgl é&.hco@/asar ubedo
attribute approxi mate GPS coordinates to th

The dichotomous key was el aborated with t
(http://drawwiTnogf.iolrgkdkey2 018) .

The terminology follows Hubbard (1995) a

tergalius/ tergalidi is used for gill/lgills.
|l arval c¢characters, we refer to Kaltenbach e
RESULTS

Abbreviations:

KSP Kol eksi Serangga Papua, Depart ment
(UNCEN) (I ndonesi a)

MZB Museum Zool ogicum Bogoriense (Il ndone

Di agnodiasbi obaet igr owlpaudfi as pe(ckKiaelst e(lbarcvha e
Gattoliat 2018)

Foll owing combination of characters: A) (
of simple setae; B) | abi al palp keegmernmnto mil
protuberance; C) maxillary palp segment I
D) six pairs of tergalii; E) tergalidi mar
protoptera absent; G) distol ateral process
short seh.ae2x émeanxgitnrhum wi dth of femur); 1) f
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Thle. claaruadumei s known from New Guinea only,
Labi obaetKal tcd mluadlclme& Gattolliat, 2018
Labi obaetKasl tseambganaum & Gattol i at, 2018

Labiobaeti KahtadbmclcusSurbakt: & Kluge sp. n
Fi g Wir3eid 5

Differenti al Bobbowshg. combvaation of char ¢
new spedi.es|fandlm aset:agmummaxi | | @9medii wrh | tyo wli d rhg
spHlnneke setae; B) shape of | abial palp segment

C) shape of tergalius |1V as Fig.2®6dst ofu)t ,par a
mar gi nal spines.

Descripti(omili@gslCe&mrca ca. 2/ 3 of body I engt h,
|l ength, antenna approx. twice as | ong as head

Col orHeadn. thorax and abdomen dorsally brow
protoptera brown with bright striation. Head,
l' ight brown; femur with a | arge, di st omedi al
in basal part with brown spot, bordered by pa

Ant e(nkiag . 2h) with scape and pedicel subcyl

scape.

Labr(uFm g. la). Rectangul ar , l ength O0.7x max
emar gination and a smal/l process. Dorsally w
surface; submarginal ar57]l @ihgsetsaenpdempes eac . o fV
mar gi nal row of setae composed of | ateral anec
| ong, bifid, pectinate setae;-l ivkekemtsatl aesumd arc e
and anterol ater al mar gi n.

Ri ght nfaFnidgi.b|leb, c) . |l nci sor and kinetodonti
kinetodontium with four denticl es, i nner ma r
setae. Prostheca robust, apically denticul at
convex. Tuft of setae at apex of mola present

Left m@kRidgbl &d, e) . |l nci sor and kinetodont.
kinetodontium with four denticles. Proestheca
shaped structure. Margin between prostheca an
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toward subtriangul ar process. Subtriangul a
bet ween prostheca and mol a. Denticles of m
mol a present .

Both mandi bles with | ater al mar gi ns al mo.
scattered over dorsal surface.

Hypophangnxupe(rHiignnguhtfe) . Lingua appr ox.
Lingua | onger than broad; medi al tuft of
| aterally expanded. Superlinguae distally
setae along distal mar gi n.

Max i(lIFliag.Gallggaci ni a ventrally with two sim
|l nner dor sal row odetsaeet,aedsiesithaH t ¢daetnetemni d e h &
proxi maslet@dentsil ender , bifid and pect-l naee.
seta7imeddi um to | ong, simple setae. Maxi | |
galleaac i siegme Bt ed; pal p segment I 1.1x | en
palp fine, si mpl e, scattered over surface
constricted, without excavation at inner di

Labi(uhn g. 1h, i) . Gl oss a basally broad,
paragl ossa; i nner mar gi nl iwkiet hs ectaae li2ncglea@ars
distally; apex with two | ong and on-kilé@dor:t
set ae; ventr al surface with few-orfeictea,ngsi m
curved i nward; apex rounded; ventrally wit
setae in apical area and one medium, si mpl e
four | olnigke spatha@e near 1 nner margin. Labi al
segments Il and I11 combined. Segment | ve
with nar fdvk,e tdhnwsmmomedi al protuberance; di s
base of segment |11 ventr al surface3iwi t h
medi um;l ikpi,nesi mple setae near outer margin
0. 9x widt h; ventral I-lyi kceo,v egiedp Iwa t hhetsaheordnd
setae.

Hi nd probosentr a

LegsFig. 2 a, b) . Rati o of Hemuwrlleegn gd eérg ntean
maxi mum wi dt h. Dor sa?lb3maea dii nm,wi d WHrivéedr, e estpa
|l ength of setae 0.12x maximum width of fe
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curvedli lksgpicnet ae. Many stout, | anceol ate seta
patch Pr bBarnsal margin with a row-lokesbethet
Ventr al margin with 4ikewset agshomotn, apiekke sd mes
setae and a tuft of fine, simple setae. Ant e
| anceol ate setae. Pat el | otTialridads .ssault umaer gpirne svein
row of s-hobké, sepaee Ventr al ma ¢kl g ikne wvsiettha ea rCd

with onleDl@ewtdfcl es; di 4&%5satlrliyp epso;i nstuebda piwi alh s e

Abdonien g. 2cCc) . Surface wit-fihadpeendsesc alrer elga
Posterior mail i nwi o6th teigqagul ar Sspines, apprc
di mi ni shed on middle of posterior mar gin of
Posterior margin of tergum X with | onger and
VIil X with shorter triangular spines.

Ter gl@afiigf )P2dsent oniVislegmbat ginl with denti cl

si zes, i ntercal ating both medium and | ong, fi
trunk to inner and outer mar gi ns. Tergal i us
combined. Tergalius VII as |l ong as |l ength of

Par ap(rFoicgt. 29) . Di st a2l0R % t omatt , e xrpaa gd ench,l wBipti M
scatteresdhawedh sdal e bases and fine, simpl e
small, marginal spines.

Subi malgomt h sexe€ut Fcgl abdd@Pal®mroatuinomor own wi t
areas. Mesonotum brown with medioparapsi dal ¢
darker brown (Fig. 6d) . Thoracic pleura with
6e) . Legs mostly colorl ess; femur col ored wit
indi stinct brownish spot in distal part ; tib
uni formly I ight brown, sterna I|lighter. Cerci

Hypoder mal. cAsl omatiimargo (see bel ow) .

TextuOe all |l egs of both sexes, all tar some

| mago, ( Fiatie, 5ac) . Head ocher. Turbinate e\
orange. Thorax | ight brown with ocher areas.
brace and adjacent areas with contrasting d:
oblique veins. Hind wing absent. Legs of al/l
Il i ght ocher, with inner mar gin and apex borc
apex; tibia with base and apex whitish, ot he
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outer side; tarsus |light browni sh. Tar sus
segments 1st+2nd andi\BIlr dwh iAtbidsohmi nwvail t bs epgganewn
tergiwmll with pair of | ateral br éWwin wvmatchu | ppee
of subl ateral br ownl Wnawiutl meyn gaiched er gdiani d
margin and with more or |l ess expressed t
anterior directionVIAbdomihalk m$ggmeontws. VIADb
' ighter. Each segment of cerci white at b
segments with | onger and shorter brown are

Mal e genit al strudtmarge nahd gdaev éehop-mearst i
styligeral muscle completely absent. Each

bridge without promi nent medi an projectiol

mar gi ns. Gonostylus with 1st segment S mo C
slightly widened toward apex; 3rd segment

Protogonostylii of male | arva represent v
abdomi nal sternum | X. Il n mature | arva reaf

packed under Uabiveedaetigsi (cKleugen, ¢2004: fi g.
directed medially and bent (Fig. 5f) .

| mago, (fFeinga.l e6 a, b) . Head ocher wi-t h br
| ater al areas of mesonotum with contrasti
areas of mesonotum and metanotum | i ght br
ocher. Wings as in male. Leg coloration a
Sspines, on 2nd and 3rd segments (as on mic
and IV with reddish median macula as in n
sterna vary individually. Cerci as in male

Di men®8iodry. | engtdhi®@omdmm.l aFovraee wi ng | engt h (
body | ength) of subimagos, male and femal e

EtymolRedyr ing to the fact that the spec
campus of Cenderawasi h University (UNCEN)

Distrilbud oomesi a: Papua Province (Fig. 7)
Bi ol ogi callh ea ssppeectismens wer e <coll ected a
medium sized, shallow, moderately fl owing
few vegetation (Fig. 8) . The new species

speci es: four ot her , L yleito Needidksscwra b& d Klsp@ e
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Mystaxi opMc@ahfaerory s& Sun, P2 0anlauttg@iobiszpe& i es
Mc Cafferty, 19C&éNnt t @wtaaslpleds i &s SoCUBBPNII®Mhe on

Caesps Nandul | i d&Khsigreed2OtlBs

Typmat erial .| RMDONE 8lpar. v a; Papua Province, J
Kamp Wol ker ; near UNCEN campus; 02A34'07"S,
Surbakti, Kellis & Sumoked; (PAP®P&Oat ypens .s | |
| NDONEAI Aarvae; same data as hol otype; 3 on
MWO41242; GBI FCHO0673069, GBI FCHO0673081, GBI
alcohol; GBI FCHOOA 145 al3i2ma&eSdPs wWizZtBh i ndi vi dual

| ar val and subl snagi mad¢ oewiuwvh adtismalgadr,yr@aldl e x u v i
8 larvae ready to molt to subi madgloleisi,i .2201 2Za;r v
l eg. N . Kl uge -RetLer SSthierydk oSt &5tae nWni ver si ty.

Key to t he Lsapbeicdbease togisoupeaiulda aveace)

/////////

1. Paraproct distalélééexparced é@¢leilg.. Staggnum

111111111111111

- Paraproct distally érecété éeexpparnded ééRi.g2 2g, 4

2.Labi al palp segment |1 with rather broad pr
(FigeéAaA&d&edéeéeeeeéeéeéeéeéeéeéeé L. claudiace

- Labi al pal p segment 1 with narrow protube
(Figéédageeééeeéeecééeeéee L. academi cnuosv .

Genetics

The genetic distances (K2Pr | cgreduzear € hlee tswe
20% and 23%, and therefore much higher than
l'i kely maxi mal value for intraspecific diverdg
et al., 2010) (Table 1).

Tabl®eduenced specimens and ge®metameterst @hces (COI ,

Speci mens c¢. GenBan 1 2 3

1 L. acadpmi oo GBI FCH 0067 MW0412

2 L. acadpmi oo GBI FCH 0067 MW0412 O

3 L. claudiae GBI FCH 0050 MH6194 21 21

4 L. stagnum GBI FCH 0046 MH6194 20 20 23
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FigurLeabl.obaeti spacadoevmi,c U saalvabrmomphlodfotgy:ventr e
dor salbRvigdw) ncaRn dyihlt| epdLloesftth evenelfitb | pfldypp dpltar ynx a
superilgMaguhb&@adi um (1l eft, ventridAlpexi ew; pairagqlgl osdar
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FigurLeabd.obaeti spacademi,cdsaalar difoogpb cflegwum | V
dTer galei,madr gVn of gtPeamr qaghiBiass o antenna.
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