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Odonata from Batanta (Indonesia, West Papua) with description
of one new species
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Abstract. Fifty-eight taxa of Odonata are herewith reported from Batanta Island (imglacefi and Birie Islands). One new
species is describedirgiolestes vargap. rov. The following &n species are new to the Raja Ampat Islafipuagrion
magnanimum(Selys, 1876)Gynacantha rosenberd{aup, 1867 Palaeosynthemisf. cervula(Lieftinck, 1938),Diplacina
smaragdinaSelys, 1878 Nannophlebia amphicyllid.ieftinck, 1933, Pantala flavescengFabricius, 1798) Rhodothemis
nigripes Lohmann, 1984 Rhyothemis regigBrauer, 1867),Tramea transmarina propinquaieftinck, 1942 Zyxomma
multinervorumCarpenter, 1897and fifteen are new to Batant8elysioneura cornelidieftinck, 1953,P. magnanimum
Agyrtacantha dirupta(Karsch, 1889) Anax maclachlani) | UV W H UG. rosenbergiP. cf. cervula D. smaragdinaN.
amphicyllis Nesoxenia mysi€Selys, 1878)P. flavescensR. nigripes R. regia Tetrathemis irregulariBrauer, 1868T.
transmarina propinquaZ. multinervorum. Metagrion postnodal8elys, 1878) an8elysioneuraf. cervicornu) |UV W H U
are deleted from the faunal lists of Odonata of Raja Ampat and Batamtds|Stae total number of species recorded for
Batanta Island is 62.

Keywords. Batanta Island, Odonata, dragonflies, damselflies, new species, faunistids,tibn.

INTRODUCTION J\|VData of observed but not captured indi-
viduals of easily recognisable species are also

The present paper provides a check-list andPresented. The larvae and exuviae are still uni-
additional information on the Odonata fauna dentified, except for Drepanosticta batanta
of Batanta Island, including Arefi and Birie Rhinocypha tinctect. sagitta Nososticta auran-
Islands (Indonesia, West Papua)R Y i Etval. tiaca, Agriocnemis feminaCeriagrion aerugino-

2015, b, 2016) on the basis of collecting trips SUM Pseudagrion civicum Anax maclachlani

carried out between 2045020, Camacinia gigantea Tramea transmarina pro-
pinqua
MATERIAL AND METHODS $EEUHYLDWLRQV +5 5yEHUW
SpWHU KEKiQ G .RQGHRIURWOr
The material was collected during fieldworks RYiFV 6. .ULVWLDQ 6DX\DL 65

between 17.02.2017 and 23.02.2020. For collect-Sauyai; PPER = Papua Paradise Eco Resort; MM

ing methods of larvae, exuviae and adults see Q0iwWUD OXVHXP RI WKH +XQJDU
.RYiktal (201%). All material is preserved in  History Museum *\|Q J\|\ODO = Odonata,

70% ethanol and deposited in tiee W U D 0 XV HDKRal Picture Gallery of the MM Insect Col-

of the Hungarian Natural History Mu3eP  *\| Q lection.
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RESULTS
ZYGOPTERA
Platystictidae Kennedy, 1920

Drepanosticta auriculata(Selys, 1878)+Ko-
Y iFeY al. 201%, 2016. +Batanta Island, right

VLGH VWUHDP RI )RUXP 5LYHU

1 22.02.2017, 1 male, KT-JP (2017-1@).
Right side stream of Kaliselatan River6 f

1 . ( f 1 28.02.2017, 1 male,
KT-HR-JRSK (2017-15.b). £ Right side stream
of right side of Waibin River, between SpO0

1 " E130f 1 D&Gf 1 ’
E130f 1 17.02.2019, 2 males, KAR-JR»
KE (2019-18). * Right side stream of Warai
Stream, between6 f . ( f 1
and6 f 1 “(  f 123.02.2019, 1
male, KTHR-JRKE (2019-21.a). +Va||ey of
JRUXP O5LYHU 6 f 1 (
22.02.2017, 1 male, KHR-JP (2017-10.a).%
Valley of Warai Stream, betwee®&f 1 ’
E130f 1 DQG 6 f 1

©22.02.2019, 3 males, 2 females, KR-

JRKE (2019-21). + Valley of Warai Stream,
6 f 1 °~ (C f 1 7
males, 1 female, KHR-JP (2018-16); valley of

:-bubL 6WUHDP EHWZHHQ 6 f\/TLGH VWUHDIP RI

DQG 6 f 1 o f T
2017, 2 males, 1 female, KHIR-JP (2017-12).

Drepanosticta batanta. R Y i RV Theischin-
ger, 2015+ . R Y i edal. 201%, 2016. +Batanta
Island, valley of Kalijakut River, between
6 f 1 ’ ( 1 DQG

’ f 1 41022019, 2 males, KT-
HR-JRKE (2019-14) 19.02.2020, 1 male, 3
females,KT-HR-JRSK-SR (2020-11; Fig. 1 =

ODO-1). * Valley of Tanjung Lampu River,
between 6 f 1 ’ ( f 1 and
6 f 1 “(  f 91122.02.2019, 2 fe-

males, KTHR-JRKE (2019-12); 18.02.2020, 6
males, 2 femalesKT-HR-JRSK-SR (2020-10)

HR-JRSK-SR (2018-12). + Valley of Warai

6WUHDP 6 f 1 ’ ( f 1

2018, 2 males, 1 female, KHIR-JP (2018-18)

valley Rl :DUDL 6WUHDP EHWZHHQ 6

( 1 DQG 6 f 1 - f

’ P DGR (2@7-12);

22.02.2019, 1 exuvium and 1 emerged female, 2

males, 1 female, KHR-JRKE (2019-21); 22.02.

2020, 1 maleKT-HR-JP (2020-12). +Valley of

Warmon Sream, between the lower and upper

ZDWHUIDOO 6 f 1 [ G |
f 1 “( f T 20.02.2017, 1

male, KTHR-JP (2017-6); 09.02.2019, 4 males,

KT-HR-JRKE (2019-9); 15.02.2020, 3 males, 1

female KT-HR-JP (2020-8).

Calopterygidae Selys, 1850

Neurobasis australisSelys, 1897+ . R Y i etV
al. 201%.

q .
Chlorocyphidae Cowley, 1937

( Rhindcypha tinctacf. sagitta Lieftinck, 1938

+.RYiFwal. 201%, 2016. +Batanta Island,

left side stream of Wailebet Stream,

6 f 1 o T ’ 1

male, KT-HR-JRSK-SR (2017-17.b). £ Right

JRUXP 5LYHU
f 1 DQG 6 f 1

22.02.2017, 1 maleKT-HR-JP

(2017-10.c). = Valley RI A:LOVRQ/

6 f 1 S G | ’

mades, KTHR-JP (2017-5). +Va||ey of Kalijakut

River, between6 f 1 ( f 1

PG % f 1 I { £9.0R.2020, 1

exuvium, 2 femalesKT-HR-JRSK-SR (2020-

11). +Valley RI .DOLVHODWDQ 5LYHU 6

( f 1 27.02.2017, 1 femal&T-HR-JP

SK (2017-15.a). = Valley of Ron River, 6 f
1 o f 1 ’

female, KTHR-JP (2017-4).xValley of Tanjung

/IDPSX 5LYHU EHWZHHQ 6 f 1
1 " DQG 6 f 1 S f 9

T (
( f 1
6WUH

PDOH

valley of Tanjung Lampu River, between 02.2018, 1 male, KHR-JRSK-SR (2018-12)
6 f 1 ( f 1 DQG wlley d Tanjung Lampu River, between
( 1 PDOH f.71 “( f 1DQG 6 f
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

Figure 1. Drepanosticta batantén the valley of Kalijakut River (photoby .RYiFV

| 12.02.2019, 1 male, 1 female, 02.2020, 1 male KT-HR-JP (2020-7) 23.02.

KT-HR-JRKE (2019-12); 18.02.2020, 1 larva, 1 2020, 1 maleKT-HR-JP (2020-13). +Valley of
male, KT-HR-JRSK-SR (2020-10). + Valley of Warmon Stream, between the lower and upper
Waibin River, between6 f ’ ( fZDWHUIDOO 6 f 1 o f 9

1 " DQG 6 f 1 o f 16 f 1 " ( f T 20.02.2017, 1
02.2018, 1 male, 1 female, KAR-JP (2018-7); male, KTHR-JP (2017-6); 24.02.2018, 1 male, 1
03.03.2017, 1 mal&T-HR-JP (2017-20); valley female, KTHR-JP (208-14); 09.02.2019, 1
RI :-DLELQ 5LYHU EHWZHHQ 6mafe, KTHR-JRKE (2019-9); 12.02.20202

1 " DQG 6 f 1 ’ ( °f fnales, 1femal&KT-HR-JP(2020-5).
10.02.2020, 1 mal&T-HR-JP (2020-3). +Va||ey
of Wailebet Stream, between Sp Argiolestidae Fraser, 1957
«( f 1 DQG 6 f 1 ° 1

P D ®R-JR-SK-SR
(2018-8); 11.02.2019, 1 male, KAR-JRKE

(2019-11); valley of Wailebet Stream, between o :
S0 f q ( f 1 DOG 6 f sﬂ) Kalkman & Theischinger (2013) recognised 11

[ f the genuArgiolestes Two species
1 17.02.2020, 1 maleKT- ecies o »
HR-JRSK-SR (2020-9.b). + Valley of Warai £HUH DGGHG E\ .DOQLY:a -

ArgiolestesSelys, 1862

BWUHDP 6 f 1 © 7 ( f g ngly, the first described dragonfly species from

2018, 2 males, KHR-JP (2018-16); vaIIey of New Guinea wasArgiolestes australif*Xp UYL Q

Warai Stream, betweef f ( f Meneville, 1832) (ag\grion) from Waigeo Island
DQG 6 f 1 | f o1 (+IPIOIL QD 2016). This species can be

2017, 1 maleKT-HR-JP (2017-12); 22.02.2019, found at several locations 0o DWD QW Bt .RYiF\
1 female, KTHR-JRKE (2019-21). +Va||ey of al. 2016), and in three of its habitats, sympat-
Waridor River, betweer6  f 1 ( f nrally with the Argiolestesspecies described as

DQG 6 f 1 " ( f 1 newas follows.
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

Argiolestes australig * X p tMe@eville, 1832 6 f 1 ’ ( 9 ! as.l,P
+. RYiEtal 2016. tBatanta Island, right side  21.02.2018, 1 male, KHR-JRSK-SR (MM-
VWUHDP RI )RUXP 5LYHU EHWB®OTINR1P 20118—]172); Batanta Island, right side
( f 1 " DQG 6 f 1 " (vwWu#iDP RI :DUDL 6WUHDP 6 f
© 22.02.2017, 1 male, KHR-JP (2017- q g aB.l, 23.02.2019, 1 male, KT-
10.c). £Right side stream of right side of Waibin yr_jpKE (MM-ODOTYP-14, 2019-21.a); 22.

River, between SOp 1 E130f D Q¢2.2020, 1 female + 40 mature eggs, KR-JP
KT-HR-JRKE (2019-18). iRight side stream of

Waibin River 6 f f
02.03.2018, 1 female, KT-HR (2018- 19#R|ght AD'ang‘OSt'S Ehelgdl‘f(”“f'ca:'orl‘ k;gng the mf"es
side stream of Warai W UHD P EHWZHH [§lolgStegby Ralkmanet a ( ) can also

( [ " DQG 6 f T sed ather successfully for identification of
q 23.02.2019, 1 male, KRR-JRKE the ere described species however, the presence
(2019-21.a).+Valley of Kalijakut River, between Of the exterior submedian spine on the outer side
6 f 1 g ( f 1 © DQG ¢ the superior appendagesAnmacrostylisRis,

f 1 1902.2020, 1 femal&T- 1913 (Ris 1913, Lieftinck 1935, 1956) was not
HR-JRSK-SR (2020-11). + Valley of Tanjung mentioned in this key.
/IDPSX 5LYHU EHWZHHQ 6 f 1 o f 1
"DQG 6 f 1 (0 f 1902 Argiolestes vargap. nov. can be distinguished
2019, 2 males, KHR-JRKE (2019-12). +Val- from A. australis * X p MeRgville, 1832)A. ce
ley of 7DQMXQJ /DPSX S5LYHU [edéWigkakfan, 62007,A. pallidistylus Selys,

1 S G A | © DQG 6 f 1878, A spungisi.D O QR®13a andA. tuber-
( 1 ’ PBIR-H . 7cyliferus Michalski & Oppel, 2010 by the greater
SK-SR (2018-12). + Valley of Warai Stream, |ength of the inferior anal appendages (longer
rgale]; 1ﬂfemale K'(HR JfP (2018 16) i(i/leﬁie ;3 than half the length of the superior anal appen-
of Warai Stream, between SP0 1 T fdages as opposed to shorter than half the length).
T " DQG 6 f 1 022 1T 4

The new species differs frow. alfurusLief-
tinck, 1956, A. amphistylusLieftinck, 1949, A.

02.2019, 7 males, 1 female, KIR-JRKE (2019- foja Kalkman, Richards & Polhemus, 2018,

21). +Va||ey of Warai Stream, betwee@ f

(" f T and SOOF 9 . obiensis Lieftinck, 1956, A. roon Kalkman,
q ©09.02.2016, 1 female, KMHAR-JP Richards & Polhemus, 2010 and Zane . D O QLY:a
(2016—2.’a). 2014 by the presence, as opposed to absence, of a

pair of large, well-defined, marks on the front of
Argiolestes varga. R Y i B\Theischinger sp. noy.  Synthorax.

(Figures 25) When comparedo the species with long in-
urn:Isid:zoobank.org:act:FCFO89BF-6934-4141-A7D1- ferior appendages and pale marks, suchAas
C57EBC384401 muller Kalkman, Richards & Polhemus, 2010 and

A. macrostylisRis, 1913 A. vargasp. nov. differs

Type material £ Holotype Indonesia, West ~ from A. muller by the lack, as opposed to the
Papua, Batanta Island, right side stream of Kali-presence, of an interiorly directed, prominent,
jakut River,6 f 1 I { f 437m blunt protrusion of the basal flange of the superior
a.s.l., 19.02.2020, 1 male, KAR-JRSK-SR appendages (Fig. 4a, b), and frémmacrostylis
(MM-ODOTYP-11, 2020-11).Paratypes same  (with a single exterior submedian spine on the
data as holotype, 1 maleMM-ODOTYP-12,  outer side of the superior appendages) by having
2020-12; Indonesia, West Papua, Batanta Island, more (4£12) spines on the outer side of the
right side stream of Tanjung Lampu River, superior appendages (Fig. 4a, b, d).
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

In female ofA. varga sp. nov., in contrast to clypeus light blue; labium yellowish; rear half of
the females of thérgiolestesspecies known to the eye light blue.
Kalkmanet al. (2010), abdominal segment 10 is Prothorax Pronotum largely light blue (Fig.
black with a tiny, indistinct, paler dorsal patch in 3a). Coxa and trochanter ivory white with dark
the middle, and the cerci are completely black. brown pattern; femur ivory white, the distal porti-
on dark brown; tibia and tarsus dark brown; seve-
Description.Male (Figs. 2a, b, 3a, c, d, 4d). ral long hairs on the lower two edges of femur and
Head (Fig. 3a). Largely black; antennae black tibia, short hairs on the two edges of tarsus.
from lateral ocelli to genae, next to the eyes with  Synthorax Pleura black with two (Fig. 2a) or
a light blue stripe; genae, mandible, labrum andthree (Fig. 2b) light blue patches: one well- nied,

[ b

Figure 2. Argiolestes vargap. nov.: a = male lateral view (side stream of Tanjung Lampuialedorsolateral view (side
stream of Warai Stream F IHPDOH ODWHUDO YLHZ PLUURUHG KRUL]JRQWIB®O\ VLGH

Figure 3. Figure 3. Argiolestes vargap. nov. front of head and synthorax: a = male (side stredianging Lamp,
b = female (side stream of Warai); end of abdomen of male:ocsaldwviev (side stream of Wayai
d = caudo-dorsal view (side stream of Tanjung LampK RWRYV E\ 7 .RYIiFV
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

triangular in the outer third of anterior surface of length of the appendage, with a basal and a
mesepisternum and the inner third of anterior middle convex curve and ending in an apical poin
surface of mesepimeron; the other from the connected to the bulb-like apex of the appendage
posterior edge of mesepimeron entirely throughwith a deep incision (Fig 4a, b). Upper apical
both metepisternum and metepimeron, or thisflange in the apical third of superior appendages,
large blue spot on the border of metepisternumshort and strongly curved with row of #i3,
and metepimeron divided by a black band into blunt denticles. Superior appendages wittl4
two. Poststernum largely bluish-ivory white spines on the distal, external edge, terminating in
Coxae, trochanters and remainders of legs mucha bulb-like part indented in the middle inner curve
as in prothorax. Wing venation black, membrane (Fig. 4d). Inferior appendages rather slim, wid-
hyaline with slight smoky brown lustre; 24 HQLQJ DW DERXW 6 OHQIJWK LQWI
postnodals in Fw, 123 in Hw; pterostigma dark (Fig. 4b).
brown, up to 1.6 mm long. Measurementd-orewing 25.026.9 mmhind-
Abdomen Dark brown to black, dorsally with wing 24.626.6 mm; abdomen (including appen-
light blue pattern on segments®£2l 89 and dages) 30.33.5 mm.
segment 10. On segments®lwith tiny, back-
wards facing, dark spines and lighter hairs, on Female(Figs. 2c, 3b, 5a)Head Much as in
segment 10 with long, yellow hairs. The two male (Fig. 3b).
apical lobes of the genital ligula at least four times ~ Prothorax Much as in male, but pronotum
as long as wide. Superior appendages light bludargely black with light blue pattern (Fig. Bb
(Figs 2ab, 3cd); inferiors ivory white, longer than ~ Synthorax Pleura black with three light blue
half the length of superiors (Fig. 4b, c). Basal patches (Fig. 2c)one well-defined, triangular in
flange of superior appendages with row ofi¥  the outer third of anterior surface of mesepister-
blunt denticles; lower apical flange dark with a num and the inner third of anterior surface of
large, white patch in the middle, arising from half mesepimeron (similar to male); the other on the

Figure 4. End of abdomen oArgiolestes vargap. nov. holotype: a = dorsal view, b = ventral view, ¢ = lateral (dwtos by
B. Magyar 7 .RY, d=\orso-lateral view$ KRWRYV D QG G U P @he tolbur.Has’diakged in alcohol.)
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

outer edge of mesepimeron and the third on them above sea level, in small tributaries of the upper
middle third of the metepimeron. Poststernum course of larger watercourses (Fig. 6a, ¢, €). The
largely ivory white. Legs much as in male. Wing microhabitats were located in the precipitous part
venation black, membrane hyaline with slightly of the few meters wide streams with rocky bed,
smoky brown lustre; 223 postnodals in Fw, 20 where the water flowed down almost vertically
22 in Hw; pterostigma dark brown, up to 1.6 mm and some plants were found (Fig. 6b, d, f). The
long. adults were observed only in these shady places
Abdomen Dark brown to black, the front and perching on plants, only few individuals at one
bottom of the segments lighter (Fig. 2c), at gng the same time. In all three locations, the spe-
segment 8 light blue; segment 10 black, dorsally cies was found together withrgiolestes australis
with tiny, indistinct, pale patch in the middle. zpq Metagrion sp. At the side streams of
Cerci .black; valves largely black, approximately Kalijakut and Tanjung Lampu Rivers several mic-
two-thirds as long as segment98and with more  gnapitats are adjacent to each other, while at the

than 35 teeth along the ventral edge (Fig. 5a).  side stream of Warai Stream, there is only one
Measurementsforewing 25.9 mmhindwing  mjcrohabitat, where two additional shade-loving
25.8 mm; abdomen 29.7 mm. species were founddrepanosticta auriculatand

Egg (Flg 5b) Cylindrical, with one end Idiocnemis strumidens
rounded and the other acuminate, slightly wid-

ening towards the acuminated end; length 88  Etymology. The species is dedicated to two

0.92 mm, width 0.180.22 mm. friends of the first author$ Q GU iV imald-J D
cologist) his colleague, and R O War@a (18pi-
Larva. Unknown. dopterologist) his teacher. They have been very

supportive for more than three decades. Their
Habitat. Argiolestes vargap. nov. was col- surname is used as a noun in apposition to the
lected in tropical rainforest, between 180 and 250generic name.

Figure 5. Argiolestes vargap. nov. female: a = end of abdomen lateral view (photo iyagyar 7 .R'Y bF\éggs (photo
E\ 7 .RYIiFV
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

Figure 6. Habitat (a, c, €) and microhabitat (b, dof)Argiolestes vargap. nov. a-b = right side stream of Kalijakut River -
locus typicusc-d = right side stream of Tanjung Lampu River, e-f = right side streaNaodi Stream (photos by TRY i FV

Metagrion sp. . R Y ifetval. 201%, 2016as  Waibin River 6 f 1 o 9f ’
Metagrion postnodalgSelys, 1878).+ Batanta 02.03.2018, 2 males, KT-HR (2018-19Right
Island, right side stream of right side of Waibin side stream of Warai Stream, betwedh f
River, between SOp E130f 1 " DQGY ’ «C f 1 N (CH I
S00f 9§  E130f N  17.02.2019, male, E13 f 1 23.02.2019, 1 male, KAR-JR
KT-HR-JRKE (2019-18). £Right side stream of KE (2019-21.a). + Valley of Forum River,
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.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

6 f 1 ’ ( f 91 22022017, 1 Remark More study is needed for the deli-
male, KTHR-JP (2017-10.a).% Valley of Ka- mitation of this taxon.
lijakut River, between6 f 1 o f 1
" DQG 6 f 1 (402 7 IsostictidaeFraser, 1955
2019, 1 male, 1 female, KHR-JRKE (2019-14)
19.02.2020, 1 mal&T-HR-JRSK-SR (2020-11). Selysioneura cornelialieftinck, 1953 +Ko-

+ Valley Rl .DOLVHODWDQ 5LYHUW r& alf 201% as'Selysioneuracf. cervicornu
( 1 27.02.2017, 1 male, KRR-JP ) | UV W H U#Batanta Island, right side stream

SK (2017-15.a). + Valley of Tanjung Lampu Rl JRUXP 5LYHU 6 f 1 ( f
5LYHU EHWZHHQ 6 [ 1 16.02£018, 1 mal&T-HR-JP (2016-10.b); right
DQG 6 f 1 ( f1292.2019, 2 gide stream of Forum River, between
males, KTHR-JRKE (2019-12); 18.02.2020, 3 goof T f v " DQG 6 f 1
males, 2 femalesKT-HR-JRSK-SR (2020-10); E130 ’22.02.2017, 1 male, KT-JP
6 f 1 - f 1 ~ DQG @Ol#loﬂc) +Right side stream of right side of
- f 9 ’ P D QWAibin River, between S0P 1 E130f 1
HR-JRSK-SR (2018-12). £ Valley of Waibin " DQWBf T E130f 1 17. 02
River, between6 f 1 o f T " WG 1 female, KT-HR-JRKE (2019-18).
6 f 1 S G A | ’ Valley Rl A:LOVRe@h 66 f T
males, KTHR-JP (2018-7).+Valley of Wailebet ( f o1 g KT HBR-OFH
Steam 6 f T °  ( f T (2017-5). tValley of Kalijakut River, between
2017, 1 male, KIHR-JRSK-SR (2017-17.a).+ 6 f q ( f 1 . DQG 6 f
VaIIey of Wailebet Stream, betweeS80 f ( f T 4022019, 1 male and 1
( f 1T DQG 6 [ 1 " (feméle in copula, KIHR-JRKE (2019-14). +
1 ’ PDOHV -HR-HP W&N&y off Tanjung Lampu River, between
JRSK-SR (2018-8); 11.02.2019, 1 male, IR- 6 f § ~° ( f YDQG 6 f 1
JRKE (2019-11); SOf ©( f T f 1 12022019, 1 male, KRR-JR
"DQG 6 f 1 ©( f1792. “KE (2019-12). +Valley of Warai Stream 6 f
2020, 1 male,KT-HR-JRSK-SR (2020-9.b). + T ( f 1 PDOH
Valley RI :DUDL 6WUHDP 6 [ ffemale, KI-HR-JP (2018-16); valley of Warai
q g P EHRHP (2018-  Stream, between SQO o f 9
16). + Valley of Warai Stream, between and SOOf " ( f 909.02.2016, 1
6 f 1 o 1 " DQG rhalef KTHRHR (2016-2.a).+Valley of Warmon
- f 1 ’ P D Ogtr¥am, Between the lower and upper waterfall,
HR-JP (2017-12); 22.02.2019, 5 males, 2 females SO0f T f T " DQG 6 f
KT-HR-JRKE (2019-21); 22.02.2020, 3 males, “( f 1 20022017, 1 female,

KT-HR-JR2020-12). + Valley of Warmon KT-HR-JP(2017-6).+Valley of Warmon Stream,
Stream, between the lower and upper waterfall,between the lower and upper waterfall, $00
6 f 1 ° ( f 1 ~ DQG 61f 1 ( f 1 sooQq
T f 1 20.02.2017, 1 male, 1 E130f 1 09.02.2019, 2 males, 1 female,
female, KTHR-JP (2017-6); 24.02.2018, 1 male, KT-HR-JRKE (2019-9). + Valley of Warmon
KT-HR-JP (2018-14); 09.02.2019, 2 males, 2 Stream, between the lower and upper waterfall,
females, KTHR-JRKE (2019-9) 12.02.2020, 1 SO0f 1 ’ ( f 1 00 d
male, KT-HR-JP (2020-5); 15.02.2020, 1 male, S G | © 2020, 3 males,
KT-HR- JP (2020-8). +Wa|Iebet Stream 6 f KT-HR-JP (2020-8). +We|ebed stream 6 f
T ( f 1 PDOH ~ ( f 1
KT-HR-JRSK-SR (2018-10). females, KTHR-JRSK-SR (2018-10).
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PlatycnemididaeYacobson & Bianchi, ( 9 ’ 1 male, KT-HR-JP
1905 (2017-20); 18.02.2018, 2 males, 1 female, KT-
HR-JP (2A8-7); valley of Waibin River, between
Disparoneurinae Fraser, 1957 6 f 1 ( f 9 " DQG 6 f 1
( 1 ’ 1 male, 1 female,
Nososticta aurantiaca (Lieftinck, 1938) + KT-HR-JP (2020-3). + Valley of Wailebet
.RYiFe&f al. 201%, 2016, Theischinger & Stream 6 f 1 ’ ( f 1 ’

Richards2015. +Batanta Island, 600 m E of 2017, 1 male,KT-HR-JRSK-SR (2017-17.3)
Waibin River Valley VWUHDP 6 f \@Iley ‘of Wailebet Stream, between S0 1

( f 1 - HBIR-BP . ( f T bQc6 f 1 ° ( f

(2018-4). +Between Valleys of Tanjung Lampu 1 ’ PDOH -HRHPDOH

River and Kalijakut River, 6 f " JRSK-SR (2018-8); 11.02.2019, 1 femal&T -

( 1 " DQG 6 f 1 " (HR-JRKE (2019-11); valley of Wailebet Stream,
©.02.2019, 1 female, KE (29-13). + between SOf ¢ ’ ( f 1 and’

Right side stream of right side of Waibin River, 6 f 1 ! ( f 91 17.02.2020, 3

between SO¢@ ¢ E130f 1 " B@E males, 1 femaleKT-HR-JR-SK-SR (2020-9.b).+

1 E130f 1 17.02.2019, 2 males, 1 Valley RI :DUDL 6WUHDP 6 f 1
female, KTHR-JRKE (2019-18). + Valley of 1 P EHRHP (2018-
AODUNR~ 6WUHDP 6 f 1 ©16); f/alld[y of "Warai Stream, betweel® f
19.02.2017, 2 malesKT-HR-JP (2017-3). + 1 ( f 1 " DQG 6 f ¢
Valley RI A:LOVRQ  6WUHDP 6 f (T f T (C °f 4 males, 1 female,

T 2 males, 1 femal&KT-HR- KT-HR-JP (2017-12); 22.02.2019, 1 male, 1 fe-

JP (2017-5). + Valley of Forum River, male, KTHR-JRKE (2019-21); 22.02.2020, 1
6 f 1 ’ ( f 9T 22.02.2017, 1 male, 1 femaleKT-HR-JP(2020-12). +Va||ey of
male, KTHR-JP (2017-10.a). + Valley of Waridor River, between6 f ( f
Kalijakut River, between6 f 1 I { f 1 " DQG 6 f T ( f 1 .

1 - DQG 6 f 1 ’ (  f1492.2020, 1 mal&T-HR-JP (2020-7).xValley
14.02.2019, 1 male, KHR-JRKE (2019-14);  of Warmon Stream, between the lower and upper
19.02.2020, 1 mal&T-HR-JRSK-SR (2020-11). ZDWHUIDO® 6 f ( f 1 " DQG
+Valley RI .DOLVDPVHP 5LYHU & ff MW “(C f 1 200220173
( f 1 ’ 2 males,KT-HR- males, 1 female&KT-HR-JP (2017-6); 24.02.2018,
JRSK-SR (2017-16). + Valley of Kaliselatan 1 male, KTHR-JP (2018-14); 09.02.2019, 1
5LYHU 6 f 1 © ( 2f.042017; mde, KT-HR-JRKE (2019-9); 12.02.2020, 1

1 male, 1 femaleKT-HR-JRSK (2017-15.a).=  male,KT-HR-JP(2020-5).
Valley of 7TDQMXQJ /DPSX 5LYHU 6 f

( f1 ! 1 male,KT-HR-JP Nososticta dora. R Y i R\T'heischinger, 2016
SK (2017-14); valley of Tanjung Lampu River, *.R Y iEfal.2016. +tBatanta Island, right side
EHWZHHQ 6 f ¢ ’ ( f 1 stream ob @i side of Waibin River, between
6 f 1 o ’ Soof T  E130f 1 - B®@E T ’

male, KTHR-JRSK-SR (2018-12); valley of E130f 1 17.02.2019, 2 males, 1 female,
7DQMXQJ /DPSX 5LYHU E HW 267 HHR-JFKE f(2019-18); 10.02.2020, 1 male, 1

( f 1 ‘DQG 6 f 1 ’ ( fémafe,KT-HR-JP (2020-3.b). £ Valley of War-

"12.02.2019, 2 males, 1 female, KIR-JP mon Stream, between the lower and upper
KE (2019-12). + Valley of Waibin River ZDWHUIDOO 6 f 1 ’ ( f 1
6 f 1 N ( f 117.02.2019, 1 ex- 6 f ¢ ’ ( f 1 20.02.2017,1

uvium and 1 emerged female, KIR-JRKE male,KT-HR-JP (2017-6); 24.02.2018, 2 males, 2
(2019-18.c); valley of Waibin River, between females, KTHR-JP (2a8-14); 30.06.2018, 1
6 f 1 o f 1 " DQG 6 ffenfale, 5p N Badnay-+ R U YHRV KA2018-1);

12¢
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Figure 7. Nososticta doran the valley of Warmon Stream from different perspective tghby 7

09.02.2019, 3 males, 1 female, KIR-JRKE
(2019-9); 12.02.2020, 3 males, 1 fem#@d-HR-
JP (2@0-5; Fig. 7=0D0O-2, ODG0-3).

Idiocnemidinae Dijkstra, Kalkman, Dow,
Stokvis & van Tol, 2014

IdiocnemisbidentataSelys, 1878+Gassmann
2000, .RYiFeY al. 201%, 2016. + Batanta
Island, 600 m E of Waibin River VaIIey, Stream,
6 f 1 o 1
male, KTHR-JP (2018-4).tLeft side stream of
Wailebet Stream 6 f N G |
01.03.2017, 4 males, 4 femald€T-HR-JP-SK-
SR (2017-17.b). + Right side stream of Kali-
selatan River 6 f | “( f %8

.RYIiFV

( f 1 1 female KT-HR-JP
(2017-5). +Va||ey of Kalijakut River, between
6 f 1 ( f 1T °~ DQG 6 f
( f T 4022019, 1 female, KT-

HR-JRKE (2019-14); 19.02.2020, 1 femal€T -
HR-JRSK-SR (2020-11). + Valley of Kalisam-
VHP 5LYHU 6 f 1 T f 9
02.2017, 1 maleKT-HR-JRSK-SR (2017-16).+
Valley RI .DOLVHODWDQ 5LYHU 6
( f 1 27.02.2017, 2 maleXT-HR-JR
SK (2017-15.a). = Valley of Ron River, 6 f

i o f 9 ! 3 males,
KT-HR-JP (2017-4).+Valley of Tanjung Lampu
5LYHU EHWZHHQ 6 f ¥ ( f

pees 6 f T ~ ( f T °

“male, 1 female, KHR-JRSK-SR (2018-12)

02.2017, 3 maleKT-HR-JRSK (2017-15.b).+  valley of 7DQMXQJ /DPSX 5LYHU EHW
Right side stream of right side of Waibin River, 1 ( f 1T DQG 6 f 9 !
between S0¢ 1 "E130f 1 DQG f 1 ’ KPP BIR- 3>
S00f 1 ‘E130f 1 "17.02.2019, 1 SK-SR (2020-10). = Valley of Waibin River,
male, 1 female, KIHR-JRKE (2019-18).+Val-  between6 [ A G A | " DQG 6
ley R AODUNR™ 6WUHDP 6 f T 1 ( ¢ F 9 ! PDOH
’ 2 males KT-HR-JP (2017-3). females, KTHR-JP (2018-7). + Valley of

+ Valley RI A:LOVRQ " 6WUHDP \ailgbet[Stream, between Sp ¢ , ( f

1 ‘DQG 6 f 1 “( f° T SR (2018-8); 11.02.2019, 1 malefeinale, KT-

19.02.2018, 3 males, 2 females, KKR-JR-SK-

HR-JRKE (2019-11); valley of Wailebet Stream,

12¢
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between SOf 1 I i | ‘and ( f 1 " DQG 6 f 1 ’ ( f
6 f 1 ’ ( f 9T 17.02.2020, 2 ’ P DIGR-IP (2018-7).+
males, 1 femaleKT-HR-JR-SK-SR (2020-9.b).+ Valley of Wailebet Stream, between SO
Valley RI :DUDL 6WUHBP 6 (f f " ( f 1 DQG 6 f T
1 ’ P DIER-DW (2018- ( f 1 ’ PBIRH .7
16); valley of Warai Stream, betwee® f SK-SR (2018-8).+Valley Rl :DUDL 6WUHDP ¢
1 [ G R | - DQG 6 f MW 7 ( f 9 © 2018, 2 males,
1 ’ 3 males,KT-HR-JP KT-HR-JP (2018-16); valley of Warai Stream,
(2017-12);22.02.2019, 4 males, 1 female, KT- between 6 f . ( f ¥ and
HR-JRKE (2019-21); 22. 02.2020, 5 males, 1 6 f 1 [ G A | © 2017, 2

female, KT-HR-JP (2020-12). + Valley of males, KTHR-JP (2017-12); 22.02.2019, 4
Warmon Stream, between the lower and uppermales, 1 female, KHR-JRKE (2019-21); 22.02.
ZDWHUIDOO 6 f 1 ’ ( f 20R0, 4 mald3Q GBIR-JP (2020-12). £ Wailebet,
6 f 1 ’ ( f 1 20.02.2017,2 stream 6 f 1 ’ ( f 1
males,KT-HR-JP (2017-6); 24.02. 2018, 1 male, 02.2018, 3 males, 1 female, KIR-JRSK-SR
KT-HR-JP (2018-14); 04.03.2018, 2 males, 4 (2018-10).

females, KT-HR (2018-21); 12.02.2020, 2 males,

KT-HR-JP  (2020-5). £ Wailebet, stream Palaiargia charmosynalieftinck, 1932 +Ko-
6 f 1 ’ ( f 1 . YiFat al. 2016. +Batanta Island, valley of
female, KTHR-JRSK-SR (2018-1]. 7TDOMXQJ /DPSX 5LYHU EHWZHHQ
( f ¢ 'bQG 6 f 1 ~ ( f 1
Idiocnemis inornataSelys, 1878+ . RY i kWV ©12.02.2019, 1 mal&KT-HR-JRKE (2019
al. 201%, 2016. + Batanta Island, valley of 12). £Valley of Warmon Stream, between the
Wailebet Stream, SO0 1 E130f 9§ , ~ lower and upper waterfall, 0®f 1 ’
01.03.2017, 1 maleKT-HR-JRSK-SR (2017- E130f 1 T DBQOE 1 ’ ( f 1
17.a). ©09.02.2019, 1 male,KT-HR-JRKE
(2019-9).

Idiocnemis strumidens Lieftinck, 1958 =
.RYiltal. 2016. £Batanta Island, right side Palaiargia susannae. RY i RVTheischinger,
VWUHDP RI )RUXP 5LYHU 6 20191+.RYiRWValf201%. +Batanta Island,
1 22.02.2017, 2 males, 1 female, KT-JP valley of Warai Stream, betwee®®f 1

(2017-10). £ Right side stream of Kaliselatan E130f " DQG 6 f ¢ . ( f
River 6 f 1 “( f 9%8.02.2017, ! RDIER-0P (2020-12).

11 males, 1 female, KFHR-JRSK (2017-15.b). +

Right side stream of right side of Waibin River, CoenagrionidaeKirby, 1890

between SOF ¢ E130f 1 " B@E

i "E130f 1 17.02.2019, 5 males, Agriocnemis femina(Brauer, 1869)t .RYiFV
KT-HR-JRKE (2019-18). £Right side stream of et al.201%, 2016. +Arefi Island, Arefi, Mandur,
Waibin River 6 f o f 9 6" f 1 “ (  f 9105.03.2017, 1 male
02.03.2018, 1 male, KHR (2018-19). £ Right and 1 female in copula, KT (2@24); 20.02.
side stream of Warai Stream, between $00 2017, 8 males, 3 females, KHR-JP (2017-7);

1 ’ ( f 1 T @DQG T , ~ 21.02.2017, 2 females, KT (2017-9); 03.03.2018,
( f 1 23.02.2019, 2 males, 2 females, 1 male, KT (2018-20); 10.02.2019, 2 males, 2
KT-HR-JRKE (2019-21.a).+Valley of Tanjung females KT-HR-JRKE (2019-10); 21.02.2019, 1
/IDPSX 5LYHU EHWZHHQ 6 f Ymale, 2 fe(naleg, KY-JR2Q19-20); 11.02.2020, 1

DQG 6 f 1 I { f 1 male, KT-JP (2020-4)+Batanta Island, Minlii
2018, 2 males, KHR-JRSK-SR (2018-12).+ ODNH 6 f o f 9
Valley of Waibin River, betweer6 f " 2017, 1 male, KTHR-JP (2017-26).+Valley of

13C
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Tanjung Lampu River,6 [ 1 N { f 1 Papuagrion magnanimum (Selys, 1876) +
©12.02.2019, 1 male, KRR-JRKE (2019 Batanta Island, valley of Waibin River, stagnant
12.b). * Valley of Waridor River, between waters, SOF 1 "E130f 1 .

6 f 1 ! ( f 1 " DQG 17 1 emaleKT-HR-JP (2017-20.b).+Valley
S f T ’ KT-P D OfH Wailebet Stream, SOf o f
HR-JP (2(207) +Wailebet, small stream 6 f T , 19.02.2018, 1 mal&T-HR-JP-SK-SR
1 ( f 1 11.02.2019, 2 males, (2018-8.b).
2 females, KTHR-JRKE (2019-11.b); 17.02.
2020, 1 male,KT-HR-JRSK-SR (2020-9). + Pseudagrion civicumLieftinck, 1932 + Ko-
Birie Island, Papua Paradise Eco Resort, marsh, Y i Fe¥al. 2015, 2016. +Batanta Island, valley
6 f 1T~ (C f 1T ° P® (RarV River, 6 f 1~ ( f 1
females, KTHR-JP (2017-2); 02.03.2017, 1 19.02.2017, 5 males, KMR-JP (2017- 4) +
exuvium and 1 emerged male, KT (2017-19); Valley of Waibin River 6 f ( f
03.03.2017, 1 larva, 5 males, 6 females, KT 1 ©17.02.2019, 1 male, KHR-JRKE
(2017-22); 16.02.2018, 2 males, 2 females, KT (2019-18.c); valley of Waibin River, between
(2018-5); 28.02.2018, 1 female, KR018-17); 6 f 1T ., f 1 " DQG 6 f 1
16.02.2019, 1 male, K12019-15). ( f 1 ’ RTEHRAN
(2020-3). £ Valley of Waridor River, between
ArgiocnemisrubescensSelys, 1877+ .RYiFV 6 f 1 ’ ( f 1 " DQG 6 f
et al. 2016. +Batanta Island, between valleys of o f 1 ’ 1 exuvium
Tanjung Lampu River and Kalijakut River, and 1 emerged female, 5 males, 3 fema&s;
6 f 1 ’ ( f 1 " DQG MR-JP (J20-7); 23.02.2020, 2 males, 2 females,
- f 1 ‘02.2019, 1 male, 1 KT-HR-JP (2020-13).
female, KE (209-13). + Valley of Kalijakut
River, between6 f 1 o f 9 “Pseudagrion starreanumLieftinck, 1949 +
DQG 6 f 1 “ (  f4.02.2019,3 .RYiltal.201%, 2016. +Arefi Island, Arefi,
males, 4 femalesKT-HR-JRKE (2019-14). + ODQGXU 6 f 1 o 1
Valley of 7TDQMXQJ /DPSX 5LYHU 2017f1 fhale, KT (2017-9); 05.03.2017, 1 male,
( f 1 12.02.2019, 1 femal&T-HR-JP KT (2017-24). + Batanta Island, Minlii lake,
KE (2019-12.b). 6 f 1 I G A | ’
males, 1 female, KHR-JP (2017-26); 17.02.
Ceriagrion aeruginosum Brauer, 1869 + 2018, 3 males, KHR-JP (2018-6); 17.02.2019, 2
.RYiFeY al. 201%. =+ Arefi Island, Arefi, males, 1 female, KHR-JRKE (2019-16). +
ODQGXU 6 f 1 “( 21.031 Valley of Waridor River, betwee® f 1
2019, 1 male, observed, KT-JR.Birie Island, ( f 1 " DQG 6 f 1 o f
Papua Paradise Eco Resort, marsh, SO0 ~ ’ RDER-DP (2020-13).
E130f ¢ ° RTDHRHP
(2017-2); 03.03.2017, 2 male&T (2017-22); Teinobasis rufithorax(Selys, 1877) .RYIiFV
16.02.2018, 2 males, KT (2018-5); 23.02.2018, 2et al. 201%, 2016. +Arefi Island, Arefi, Mandur,
larvae, 2 males, 2 females, KT (2018-13); 6 f 1 . ( f 1 .
16.02.2019, 1 male, 1 female, KT (2019-15). male, KT (2017-9); 10.02.2019, 1 male, KIR-
JRKE (2019-10); 21.02.2019, 1 male, KT-JP
Ischnura senegalensis(Rambur, 1842) + (2019-20) + Batanta Island, Minlii lake,
.RYiFey al. 201%. + Arefi Island, Arefi, 6 f 1 ‘ ( f 1
Mandur, SOOF 1 E130f 1 20.02. male, 1 female, KHR-JP (2017-11); 06.03.
2017, 2 femaleKT-HR-JP(2017-7); 21.02.2017, 2017, 1 male, KIHR-JP (2017-26); 17.02.2018,
3 males,KT (2017-9); 05.03.2017, 2 males, 3 1 male, KTHR-JP (2018-6). £ Valley of Kali-
femalesKT (2017-24). jakut River, between6 f ( f 1
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DQG 6 f 1 (4.0 ° Xiphiagrion cyanomelasSelys, 1876 + Ko-
2019, 1 male, 1 female, KHR-JRKE (2019-14). YiFeVal. 201%. *Arefi Island, Arefi, Mandur,
tValleyof 7T DQMXQJ /DPSX 5LYHU & f ¥ ” ( f 1 05.03.2017, 2

( 9 12.02.2019, 1 male, KHR-JP males, 1 female, KT (2017-24); 21.02.2017, 3
KE (2019-12.b); 19.02.2020, 1 femal€T-HR- males, 2 females, KT2017-9); 10.02.2019, 1
JRSK-SR (2020-10.b). £ Birie Island, Papua male, KTHR-JRKE (2019-10); 21.02.2019, 1
3DU D GLVH (FR 5HVRUW PDUYVialepKTfIP (2019-20); 1¥.02.2020, 2 males, KT-
i PDOHV -HRHMP D AP (20Z20-4). +Batanta Island, Wailebet, small
(2017-2); 16.02.2018, 1 mele, 1 femaleT K stream 6 f 1 I ( f 1 .
(2018-5); 16.02.2019, 1 mal€T (2019-15). 2020, 1 maleKT-HR-JRSK-SR (2020-9). £Bi-
rie Island, Papua Paradise Eco Resort, marsh,
Teinobasis superbgdHagen in Selys, 1877} 6 f 1~ ( f 9 - PDO
.RYiWal. 2016. +Batanta Island, right side  KT-HR-JP (2017-2).
stream of Kaliselatan River 6 f .

( f 1 28.02.2017, 1 male, 1 female, ANISOPTERA
KT-HR-JRSK (2017-15.b). £ Right side stream

of right side of Waibin River, between Aeshnidae Leach, 1815

S00f § E130f §  B@E 1

E130f 9§  17.02.2019, 1 male, KHR-JR Agyrtacantha dirupta (Karsch, 1889)+ Ko-

KE (2019-18). +Right side stream of right side of yiE® al. 201% one exuvium (2014)3 as
Waibin River, between SO0 Elstf T Gynacantha mocsary) |[UVWHU Batanta+
DQEf 1 E130f \l Island, valley RI )RUXP 5LYHU 6 f 1
i

stream of Waibin River 6 f 1 ird catching nets, 1 male, KAR-JP (2017-

U P DH{RH(2018 0.d). £Birie Island, Papua Paradise Eco Resort,

19). +Valley RI AODUNR" 6WUHDP 61Df)u ot ; .ﬂp“, ( If "
f 1 P BR-8P _
(2017-3). +Valley of Ron River,6 f 1 ?ema'e KT (2018-17).
( 1 P BiR-§P Anax maclachlani )| UV W H Uz*Birie Is-
(2017-4). + Valley of Tanjung’Lampu River, Papua Parad?sle Eco Resort, marsh
E:]IWZHH(Q Gf fﬂ T . (DJG 6 %% E130f T 17.02.2017, 3 exusg
% P (2017-2); 23.02.2018, 1 male, KT

+ -
KT-HR-JR-SK-SR (2020-10).x+Valley pf Walle 018-13); SOF E130f
bet Stream, between S 017, 1 maleKT-JP(2017-25

‘DQG 6 f T ° ( f ‘H mee ( ’

2018, 1 male, KTHR-JRSK-SR (2018-8).+Val-
ley RI :DUDL 6WUHDP 6 f 1 -Gy carrtha ocsary) [ UVWHU .RYiRV
PDOHV -HR4PD 08lal. 201%, 2016. +Batanta Island, valley of

(2018-16); valley of Warai Stream, between Waibin River 6 f 1 °~  ( f 1
S00f 1 T F * DQG 8108248, at dusk, 1 female, KT-HR (2018-18).

( f 1 22022019, 1 male, 1 fe- * Birie Island, Papua Paradise Eco Resort,
male, KTHR-JRKE (2019-21); 22.02.2020, 3 6 [ 1 ©( f 1 17.07.2019, 1

males, 1 femaleKT-HR-JP (2020-12).+Valley  female, GH UVadnay-+RUY iWK -1}
of Warmon Stream, between the lower and upper

waterfall, SOOf 1 o 9 ~ D G@acantha rosenbergkaup, 1867+ . RYiFV
S00f 1 ’ ( f 1 09.02.2019, 1 et al. 2015 one larva, four exuviae (2821,
male, KTHR-JRKE (2019-9). 2015-8, 2015-15aand two femalesas Gyna
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cantha mocsaryi) |l UVWHU Birie Island,
Papua Paradise Eco Resort, marsh, SO0
E130f 1
KT (2017 8); marsh, SO0 ¢ E130f 9
at dusk, 1 male, 1 femalKT -
JP (2017-19.b); marsh,6 f ¢ |
i " 08.02.2020, 1 femaleKT-HR-JP
(2020-1).

SynthemistidaeTillyard, 1911

Palaeosynthemigf. cervula (Lieftinck, 1938)
+ Batanta lIsland, valley of Waibin River,
S00f 1 I { f 125.02.2019, 9:00,
1 male, KTHR-JRKE (2019-23).

Macromiidae Needham, 1903

Macromia euphrosyne Lieftinck, 1952 =+
.RYiEtal 201%. +Batanta Island, valley of
Warai Stream 6 f ’ ( f
27.02.2018, 1 femaleKT-HR-JP (2018- 16)
valley of Warai Stream, betwee®®f 1
E130f 1 DQG 6 f ¢

©2202.2019, 1 female, KT-HR-JPKE
(2019-21).

Libellulidae Leach, 1815

Agrionoptera insignis(Rambur, 1842)+Ko-
Y iFReVal. 201%. +Arefi Island, Arefi, Mandur,
S00f 1 "E130f 1 ‘05.03.2017, 1
male, KT (2017-24); 03.03.2018, 1 mal&T
(2018-20) 10.02.2019, 1 male, KHR-JRKE
(2019-10). +Batanta Island, Minlii lake, SOOf

1 ‘E130f 1 ’
KT-HR-JP (2017-26). +Birie Island, Papua Pa-
radise Eco Resort, marsh, SPO 1 'E130f

1 IRTD(201/-19); 28.02.
2018, 1 male, KT (2018-17).

Agrionoptera longitudinalis Selys, 1878 £
.RYiletal. 201%, 2016. +Arefi Island, Arefi,
Mandur, E, water hole, Sf 1 E f

1 03.03.2018, 1 male, KT (2018-20.b.
Batanta Island, valley R

T -~ f 1 -
KT-HR-JP (2017-10.b).+ Valley of Kaliselatan

before sunrise, 1 male,

PDOH

JRUXP 5LYHU

5LYHU 6 f 1 ©( 2f.0Z42017,
1 male, KTHR-JRSK (2017-15.a).+ Valley of
5RQ 5LYHU VWDJQDQW ZDWHUV
( 1 19.02.2017, 1 male, KRR-JP
(2017-4.b). + Valley of Tanjung Lampu River,

6 f 1 (1

male, KTHR-JRSK (2017-14).tValley of Wali-
lebet Streem AGHQGURWHOPD’ 6 f

( f 1 PBIRH .7
SK-SR (2018-8.c). + Valley of Waral Stream,
6 f 1 = ( 1

male, KTHR-JP (2018-16).+Valley of Waridor

River, stagnant waters, betweeht f .

( 1 DQG 6 f 1 0 f
’ PHOTEHRNIP (2020-

13.b). £Birie Island, Papua Paradise Eco Resort,

marsh, water hole 6 f 1 T f 1

18.02.2017, 1 male, KHR-JP (2017-2.b);

16.02.2019, 1 male, KT2019-15.b).

Brachydiplax duivenbodei (Brauer, 1866) +
.RYiEMal. 201%, 2016. +Arefi Island, Arefi,

0DQGXU 6 f 1 °~ ( 10.0%
2019, 1 maleKT-HR-JPKE (2019-10). +Batan-
(talsl‘landT OLQOLL ODNH 6 f 1 S

KD-BR4IP (2018-6).
+Birie Island, Papua Paradise Eco Resort, marsh,

S00f 9§ 'E130f 1 PDOH
KT-HR-JP (2017-2); 23.02.2018, 1 male,
observedKT.

Camaciniagigantea(Brauer, 1867)t .RYiFV
et al. 201%. + Arefi Island, Arefi, Mandur,
S00f 1 "E130f 1 ‘05.03.2017, 1
male, KT (2017-24). £Birie Island, Papua Pa-
adise Eco Resort, marsh, SPO 1 E130f 1
2 exuvae 1 male,KT-HR-JP
(2017-2); 04.03.2017, 1 maleKT (2017-23);
05.03.2018, 1 male, KT2018-22.a); 16.02.2019,
1 male, KT (2019-15).

Diplacina cf. ismeneLieftinck, 1933+. RYiFV
et al.2016.

Diplacina olahi Theischinger & . RYiFV
. RYiENl201%.
6 f
P Diplatina smaragdinaSelys, 1878+ .RYiFV
et al. 2016 as Diplacina olahi Theischinger &
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.RYiFV . zBatanta Island, right side of HR-JRSK-SR (2018-12.b). + Wailebet, small

:DLELQ 5LYHU EHWZHHQ 6 fstfeam 6(f 19 ~ ( f 9
" DQEBf I E130f 1 17.02. 2020, 1 male,KT-HR-JRSK-SR (2020-9). +
2019, 1 male, KHHR-JRKE (2019-18.b). + Yensawali, stagnanZDWHUV 6 f 1 ¢
VaIIey of Kalijakut River, between6 f )l KTEHB-HJIP (2020-
( 1 " DQG 6 f 1 5.b).( £Bifie Island, Papua Paradise Eco Resort,

1  19.02.2020, 2 maleXT-HR-JRSK-SR PDUVK 6 f 1 o f 9 ’
(2020-11). = Valley of Tanjung Lampu River, 1 female, KT (2017-23.b).
EHWZHHQ 6 f ¢ ’ ( f 1 " DQG
6 f 1 ’ ( f 1 ’ Huonia epinephela) [ UVWHU: . RY iV

male, 1 female, KHHR-JRSK-SR (2018-12) al. 201%, 2016. * Batanta Island, valley of
valley of 7TDQMXQJ /DPSX 5LYHU \WEaiwZ Btke&n, beteen the lower and upper
1 ’ ( f 1 DQG 6 f 1 waterfall, SOOf 1 o f 1 " DQG
( 1 12.02.2019, 1 male, KHR-JR» S00f 1 “( f 1 20.02.2017, 2
KE (2019-12); 18.02.2020, 1 femal€T-HR-JR males, 1 femaleKT-HR-JP(2017-6); 24.02.2018,
SK-SR (2020-10).+Valley of Wallebet Stream 1 male, KT-HR-JP (2018-14); 09.02.2019, 1

6 f 1 ’ ( f 1 female, KT-HR-JRKE (2019-9). + Valley of

male, KTHR-JRSK-SR (2017-17.a)xValley of Warai Stream, betweer08f 0 f 1

Warai Stream, betwee6 f 1 o f 9 " DQG 6 f 1 o f 1 ’
" DQG 6 f 1 o f 1 2020, 2 males, 1 femalkT-HR-JP (2020-12).

2017, 2 males, KHR-JP (2017-12); 22.02.2019,

1 female, KTHR-JRKE (2019-21); 22.02.2020, Huonia thais Lieftinck, 1953 + . RY i fetval.

2 males,KT-HR-JP (2020-12); valley of Warai 201%. *Batanta Island, right side of Waibin
6WUHDP 6 f 1 ’ ( f 9 5LYHU EHWZHHQ 6 f 1 o f
2018, 1 male, KTHR-JP (2018-16).+Valley of S00f 1 "E130f 1 "17.02.2019, 1

Warmon Stream, between the lower and uppermale, KTHR-JRKE (2019-18.b). + VaIIey of

ZDWHUIDOO 6 f 1 " ( fYRUXF DBRWGHU 6 f 1 ( f 1
6 f 1 “( f T 20.02.2017, 3 22.02.2017, 2 males, KAR-JP (2017-10.a).+
males, 1 female, KHR-JP (2017-6); 09.02.2019, Valley of Kalijakut River, between6 f
1 male, 1 female, KHR-JRKE (2019-9); 12.02. I G A | " DQG 6 f 1 S
2020, 2 malesKT-HR-JP (2@0-5). +Wailebet, 1  19.02.2020, 2 maleKT-HR-JRSK-SR
Streeam 6 f 1 I ( f T (2020-11). +Valley of Ron River,6 f 1 ’
2018, 3 males, KHR-JRSK-SR (2018-10). ( 1 ’ PBIRBEP .7
(2017-4). + Valley of Waibin River, between
Diplacodes trivialis(Rambur, 1842+ . RYiFV 6 f 1 o f 9 " DQG 6 f 1
et al.201%, 2016. +Arefi Island, Arefi, Mandur, ( f 1 ’ PBHIRBP .7
6 f 1 ’ ( f 9 ’ (2017-20). £ Valley of Warai Stream, between
males, 1 female, KT 2017-9); 05.03.2017, 1 SOOf ¢ ’ ( f T and" 6 f 1
male, KT (2017-24); 03.03.2018, 1 male, KT G A | ’ KTPDOH
(2018-20); 10.02.2019, 1 male, KR-JRKE HR-JP @020-12). +Va||ey of Waridor Rlver
(2019-10); 21.02.2019, 1 male, KT-JP (2019-20); between 6 f 1 ( f 1 DQG
11.02.2020, 2 males, KJP (2020-4). +Batanta 6 f 1 1 ’
Island, valley of 7T DQMXQJ /DPSX 5LY khdle, 6 ferhaledkT-HR-JP (2020-13).tValley of
( f 1 " DQG 6 f Warmon Stream, between the lower and upper
1 | HHRO H wat@érfall, SO0f o f T DQG
JP—SK—SR (2018-12.c). + :DLOHEHW 6 S00f 149 o f T 2020, 1
( f 1 ’ -P D @ade KT-HR-JP (2020-5).

134



.RYiFV Hodbnat®from Batanta (Indonesia, West Papua)

Hydrobasileus vittatuKirby, 1889 + .RYiFV  Neurothemis ramburii(Kaup, 1866)* . RYiFV
et al. 201%. =+ Arefi Island, Arefi, Mandur, et al. 201%, 2016. £Batanta Island, valley of

6 f 1 . ( f ¢ 10.02.2019, 1 Wailebet Stream EHWZHHQ 6 f 1

female, KT-HR-JRKE (2019-10); 21.02.2019, 1 ( f 1 " DQG 6 f ¢ ’ ( f

female, observed&T-JP. " 17.02.2020, 1 female&KT-HR-JPR-SK-SR

(2020-9.b). £ Valley of Waridor River, stagnant

Nannophlebia amnosid.ieftinck, 1955 +Ko- waters, betweer6 [ 1 o f 9

YiFéf al. 201%. *Batanta Island, valley of and6 f 1 o f 9 ’

Waridor River, betweeré  f 1 I ( f 3 males, KT-HR-JP (2020-13.b). + Wailebet,

~bQec 6 f T ~ ( f w1 6°f 1 ~ (C f 1T °

02.2020, 1 female&KT-HR-JP (2020-7).+Valley male, observed, KHR-JRSK-SR.
of Warmon Stream, between the lower and upper

ZDWHUIDOO 6 f 1 " ( f TNeurotherbisGgmatizangFabricius, 1775)+
6 f 1 “( f T 20.02.2017, 1 .RYiletal.201%, 2016. +Arefi Island, Arefi,
female, KTHR-JP (2017-6). ODQGXU 6 f ¢ [ G |

2017, 1 male, KT (2017-9); 05.03.2017, 1 male,
Nannophlebia amphicyllisLieftinck, 1933 + KT (2017-24); 10.02.2019, 1 female, KAR-JP
.RY iRV al. 2016 as Nannophlebia amnosia KE (2019-10). £Batanta Island, valley of Ron
Lieftinck, 1955. + Batanta Island, valley of 5LYHU VWDJQDQW zZDWHYVY6 [

Kalijakut River, between6 [ o f ©19.02.2017, 1 femal&KT-HR-JP (2017-
i " DQG 6 f 1 " ( 4f 9Y4.b). tValley of 7TDQMXQJ /DPSX 5LYHU
02.2019, 1 female, KHR-JRKE (2019-14). + i . ( f 1 . 1 fe-
Valley of Warai Stream, betwee f " male, KT-HR-JRSK (2017-14); between
( f 1T ~ DbQGc 6 f 1 ~ (6 f WM -~ ( f T ~ DQG 6 f
’ | HP He-BP (2017- o f 1 2102.2018, 1 male, KT-
12); 22.02.2020, 3 femalesT-HR-JP (2020-12). HR-JRSK-SR (2018-12.c). £+ Wailebet, small
steem 6 f ¢ ° ( f ¢ 7
Nannophyacf. pygmaeaRambur, 1842+Ko- 2020, 2 malesKT-HR-JRSK-SR (2020-9). *
Y i FeY al. 2016. +Batanta Island, Minlii lake, Yensawai, stagnanZ DWHUV 6 f I
6 f 1 N f 1 ! i . PDOHKTRHRVHUYHG
male, KTHR-JP (2018-6); 17.02.2019, 1 male, JP *Birie Island, Papua Paradise Eco Resort,
KT-HR-JRKE (2019-16). * Valley of Waridor PDUVK 6 f T °~ ( f 1 "1
River, stagnant waters, betweeh f " male, KT (2018-13).
( 1 - DQG 6 f 1 o 1
! , 1 male,KT-HR-JP (2020- Orthetrum serapiaWatson, 1984+ . RY i eV
13.b). £+ Wailebet, small stream 6 f 1 “al. 201%. zArefilsland $UHIL ODQGXU 6
( 1 11.02.2019, 3 males, KAR- q T f 1 ’ 1 male, KT
JRKE (2019-11.b); 17.02.2020, 2 maldsT-HR- (2017-9); 03.03.2018, 1 male and 1 female in
JRSK-SR(2020-9). copula, observed, KT (ODO-4R1.02.2019,1

male, observed, KT-JFODO-5); 11.02.2020, 1
Nesoxenia mysis(Selys, 1878) + Batanta male, KT-JP (2020-4).+Batanta Island, Minlii
Island, Minlii lake, 6 f 1 ’ ( f ©ODNH 6 f 1 ’ ( f1792. ’
©17.02.2019, 1 female, KHRR-JRKE 2019, 1 male, observelT-HR-JRKE (ODO-6).
(2019-16). = Valley of Waibin River, between + Valley of 7DQMXQJ /DPSX 5LYHU ¢

6 f T ~ ( f 1 ~DQG 6 f T “( f 1 " DQG 6 f 1
( 1 ’ IHHB-OH (7 f 1 ’ 1 male, KT-HR-JP
(2018-7). SK-SR (2018-12.c).+ :DLOHEHW 6 f T
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( f 1 ’ 1 male,KT-HR-JP female, KT-HR-JP (2017-10.d). = Valley of
SK (2017- E :DLOHEHW 6 fWdbin River, between6 f o fF 9
il . 1 female,KT-HR- " DQG 6 f ¢ | f 1 .
JRSK-SR (2017-18). + Wailebet, small stream 2018, 1 male, KTHR-JP (2018-7).+ Valley of
6 f 1 o f 9 ’ Wailebet Stream AGHQGURWHOPD" 6 f
male,KT-HR-JRSK-SR (2020-9). ( 1 ’ PBIRH .7
SK-SR (2018-8.c); valley of Wailebet Stream,
Orthetrum villosovittatum (Brauer, 1868)+  between SOf ’ ( f 1 and
.RYiFeY al. 201%. =+ Arefi Island, Arefi, 6 f 1 . ( f 1 11.02.2019, 1
ODQGXU 6 f 1 © ( 20.031 male, KTHR-JRKE (2019-11). +Valley of Wa-
2019, 1 male, observed, KT-JBRO-7). £ Ba- ubL 6WUHDP 6 f 1 o f 1
tanta Island, between valleys of Tanjung Lampu 2018, 1 male, observed, KHR-JP. +Wailebet,
River and Kalijakut River, 6 f 6 f 9 I f 1 ©2017,1
( 1 " DQG 6 f 1 ~ (mal¢,KTfHR-JR-SK-SR (2017-18).
31. °~  .02.2019, 1 male, KE (2019-13)+

Valley RI )RUXP 5LYHU 6 f 1 Raplgismig bispina(Hagen, 1867)+. RY i etV
1 22.02.2017, 1 male, KBR-JP (2017- al. 201%, 2016. +Arefi Island, Arefi, Mandur,
10.a). +Valley RI .DOLVDPVHP 5LYHU feff § ( f 120022017, 1
g q P, KKV HR-JP (2017-7); 21.02.2017, 1 female,
KT-HR-JRSK-SR (2017-16). + Valley of Ron KT (2017-9); 03.03.2018, 1 male, observed, KT;
5LYHU VWDJQDQW ZDWHUYV 2{;10?20 49, 1feman KTfP (2019-2@Batan-

q 19.02.2017, 1 male, KRR-JP (2017- talsland OLQOLL ODNH 6 f T "
4.b). +Valley of Wailebet Stream AGHQGURWHOPD” P D-BIRtJP .(2017-
6 f 1 T F T . 1 11); 06.03.2017, 2 males, KAR-JP (2017-26);

male and 1 female in copula, observ&d@-HR- ~ 17:02.2019, 1 male, KFR-JRKE (2019-16). + )
JRSK-SR (ODO-8). +Valley of Waridor River, Vvalley RI 5 RQ 5LYHU VWDJQDQW 2

bet 6 . . f 1 19.02. 2017, 1 male,
6e w?enﬂ f ’ 1 ( f .”( f, 1 KT@-& JP (2017 -4.b).xValley of Waibin River,
: EHWZHHQ 6 f ’ ( 1

males, KT-HR-JP (MM-2020-7). + Wailebet, 6. f 1 3 C fo 2020 1
small stream 6 f 1 o f 9 § Lo
17.02.2020, 1 mal&T-HR-JRSK-SR (2020-9). Qif‘/'eer’ KSTta';EaJnFt’ 6\/2a0t§&3)6 "";‘,”eyﬂ of V,Va'b'?

- , 1 P EHRHP (2017-

Pantala flavescengFabricius, 1798)+ Arefi - -

island $UHIL ODQGXU 6 f 1 24.b).( i\{vfalleﬁet, Tar‘leJung }(aran marsi§ f HPD

_ PRIQRAR00-4). £ 1 R JpSK-SR (2018-11). + Birie Island,
Batanta Island, Wailebet, small stream 6 f PaBu PUDGLVH (FR 5HVRUW PDUVK

1 o f T _ Hgq P (pO18-13)7
observed KT-HR-JRSK-SR + Yensawai, stag-
nant ZDWHUV 6 f ( f T Rnhodothemisigripes Lohmann, 1984+Arefi
02.2020, 1 male&KT-HR-JP (2020-5.b). Island $UHIL ODQGXU 6 f 1 T

“05.03.2017, 1 male, KT (2017-24); 10.02.
Protorthemis coronatgKaup, 1866)+. R Y iFV 2019, 1 male, KTHR-JRKE (2019-10); 21.02.
et al. 201%. tBatanta Island, between valleys 2019, 1 male, observed KIR (ODO-9). +Birie
of Tanjung Lampu River and Kalijakut River, |sland, Papua Paradise Eco Resort, marsh,
6 f1 -~ (C f 1T ~ DQG 6 f % ~ ( f 1 ~° PDOH
o f 1 [02.2019, 1 male, KE  female, KTHR-JP (2017-2); 26.02.2017, 1 male,
(2019 13). £ Valley RI )RUXP 5LYHU K@ (2017113); 23.02.2018, 1 male, KT (2018-13);
( f 1 23022017, 1 male, 1 05.03.2018, 1 male, KT2018-22.a).
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Rhyothemis phylligSulzer, 1776)x. RY i EtV Tramea transmarina propinqua Lieftinck,
al. 201%, 2016. tArefi Island, Arefi, Mandur, 1942 =+ Arefi Island, Arefi, Mandur, SO ¢
6 f 1 ’ ( f 1 ’ 2 “EL130f 1 20.02.2017, 1 maleKT-
males, 1 female, KT 2017-9); 05.03.2017,1 HR-JP (2017-7) 21.02.2017, 2 male&T (2017-
male, KT (2017-24); 03.03.2018, 1 male, ob- 9); 05.03.2017, 1 maleKT (2017-24); 03.03.
served, KT; 10.02.2019, 1 male, KIR-JRKE 2018, 1 male, KT (208-20); 21.02.2019, 1 male,
(2019-10). +Batanta Island OLQOLL O D Naserged KTIP (ODO-11). £ Batanta Island,

1 o f 9 ’ 1 fe- Papua Paradise Eco Resort, marsh, /SO0
male, KT-HR-JP (2017-26); 17.02.2018, 1 male, E130f ¢ 17.02.2017, 1 exuviunKT-HR-JP
KT-HR-JP (2018-6); 09.02.2020, 1 makeT -HR- (2017-2); 26.02.2017, 1 malekT (2017-13)
JP (2(20-2) + Wailebet, small stream 6 f 9 04.03.2017, 1 male, 1 femakeT (2017-23).

f 1 ’ KT-PDOH
HR-JRSK-SR (2020-9). + Birie Island, Papua Zyxomma multinervorum Carpenter, 1897+
3DUDGLVH (FR 5HVRUW PDUYVRatasta Iﬁlarﬁﬂ "XJRQJ +RPHVWD\ PDUV
1 1 male, KT (2017-23); 23. 1 ( f T 17.02.2019, 1 male,
02.2018, 1 male, KT (2018-13). KT-HR-JRKE (2019-17). +Valley of Wailebet
StreamAGHQGURWHOPD 6 f 1
Rhyothemis regia(Brauer, 1867) + Batanta PDOH -HRBB®OH .7
Island Minlii lake, SOOf 1 E130f 9§ SK-SR (2018-8.c).tBirie Island, Papua Paradise
2 males, 1 femal&T-HR-JP (FR 5SHVRUW PDUVK 6 f 1 ¢

(2017-11) 06.03.2017, 2 malesKT-HR-JP 03.03.2017, at dusk, 4 males, 1 female, KT-JP
(2017-26); 17.02.2018, 4 males, 1 femad,- (2017-22.b).
HR-JP (2018-6); 17.02.2019, 5 males, 2 females,
KT-HR-JRKE (2019-16) 09.02.2020, 2 males, DISCUSSION
KT-HR-JP (2020-2).
Fifty-eight (24 Zygoptera and 34 Anisoptera)

Rhyothemis resplendenselys, 1878 + Ko- taxa of Odonata are reported here from Batanta
Y i FeY al. 2016. +Arefi Island, Arefi, Mandur, Island (including Arefi and Birie Islands). One
S00f 1 "E130f 1 ’ new species is describedrgiolestes vargasp.
male, observeKT; 21.02.2019, 1 male, observed nov. The following ten species are new to the
KT-JP(ODO-10). Raja Ampat IslandsPapuagrion magnanimum

Selys, 1876Gynacantha rosenberdg{aup, 1867,

Rhyothemis rita. R Y i B\heischinger, 2016  Palaeosynthemisf. cervula (Lieftinck, 1938),
+. RYiEN\Aal2016. Diplacina smaragdingSelys, 1878Nannophlebia
amphicyllis Lieftinck, 1933, Pantala flavescens

Tetrathemis irregularis Brauer, 1868 + Ba- (Fabricius, 1798),Rhodothemisnigripes Loh-
tanta Island, valley of Waibin River, between mann, 1984,Rhyothemis regigBrauer, 1867),
6 f 1 0 f 1 " DQG 6 fTrafnea tfansmarina propinquéaieftinck, 1942,
( 1 ’ KFBR-BP  Zyxommamultinervorum Carpenter, 1897, and
(2020-3). +Birie Island, Papua Paradise Eco Re- fifteen are new to Batant&elysioneura cornelia
sort, marsh water hole, SP0O 1 E130f ¢ Lieftinck, 1953, P. magnanimumAgyrtacantha
1 male KT-HR-JP(2017-2.b). dirupta (Karsch, 1889), Anax maclachlani

)|UVWHUG. rosenbergiP. cf. cervulg D.
Tramea eurybiaSelys, 1878+ . R Y i Feival. smaragdina N. amphicyllis Nesoxenia mysis

201%. tArefilsland S$SUHIL O0DQGXU (Selysf18¥8)P. flavescensR. nigripes R. regia
I G | :03.2018, 2 males, KT Tetrathemis irregularisBrauer, 1868,T. trans-

(2018-20); 21.02.2019, 1 malkeT-JP(2019-20). marina propinquaZ. multinervorum(Kalkman &
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Orr 2013,. R Y i etal.201%, 2016, Orr & Kalk- trips and for the two anonymous reviewers for their valuable

man 2015, Theischinger & Kalkman2014a,b comments. Our study was carried out in compliance with the
Theischi ! & Richard201 T Memorandum of Understanding signed by the Research
eischinger Ichar 5. Center for Biology, Indonesian Institute of Sciences and the

Hungarian Natural History Museum, on 9 April and 13 May
Metagrion postnodale (Selys, 1878) and 2014 as well as in the previous paperR(Y i Et\al. 2015,b,

Selysioneuracf. cervicornu )|[UVWHU 208U H

deleted from the fauna lists of Odonata of Raja

Ampat and Batanta Island (misidentification). The REFERENCES

number of species known to occur on Batanta

Island is 62. GASSMANN, D. (2000): Revision of the Papuadio-

cnemis bidentatgroup (Odonata: Platycnemidi-
Six new species have been described from this dae). =R|ORJLVFKH OHGHGR@BRQJIHQ /I

island so far:Drepanosticta batanta. RY i RV 375402.

Theischinger, 2015Palaiargia susannae. RY iFV Hpob/b,1(1 M. & ORR, A.G. "LOKHOP 6W-e
& Theischinger, 2015,Diplacina olahi Thei- ber (18771942) collector extraordinaire of New
schinger & .RYIiFV + RO RW\S H GuifeBnQ@regonflies, discoverer of the fabulous Se-
unigue),Nososticta dora. R Y i R\ heischinger, pik blue orchid, tragic victim of waAgrion, 20(2):

2016, Rhyothemis rita. R'Y i R Theischinger, 68 88.

2016 (Holotype: female; unique)Argiolestes  KaLkman, V.J. & ORR, A.G. (2013): Field Guide to

varga VS QRY &RNaifcHinger. The tax- the Damselflies of New GuinedBrachytron 16

onomic status oMetagrion sp. has not yet been Supplement3 A19.

clarified.

KALKMAN, V.J. & THEISCHINGER G. (2013): Generic

. . ) revision of Agriolestidae (Odonata), with four new
Additionally, in the collected material there are  genera. International Journal of Odonatology

an undescribedSelysioneuraspecies and the 16(1): 1452. doi: 10.1080/13887890.2012.749450
undescribed female and larva Bf batanta two

subadultPalaiargia males and subadult and adult
Teinobasis females cannot be identified. The

KALKMAN, V.J., RCHARDS, SJ. & POLHEMUS, D.A.
(2010: Three new species dArgiolestes with a
key to the males ofrgiolestess. str. (Odonata:

collected specimens ddliocnemis bidentatalso Megapodagrionidae)nternational Journal of Odo-
differ from the typical specimens (Gassmann  npatology 13(1): 7588.
2000), and orPalaeosynthemisf. cervulafurther doi: 10.1080/13887890.2010.9748361

study .IS required. From the known 62 Spec'.eSKsB/l,»aM. (2014): Argiolestes zanesp. nov. from
occurring on Batanta Island larvae and/or exuviaeé new Guinea (Odonata: Argiolestidae). IrELROv

of 12 species were published and further more p_ (ed.) Biodiversity, biogeography and nature

than 10 species await publication. Probably, the conservation in Wallacea and New Guin#a,The

number of species will be found to be higher, if (QWRPRORJLFDO 6RFILpH22A2R4, IDWYLELC
we can collect on 400 m a.s.l. However, due to the pls. 31834.

difficulty of the terrain this has not yet happened. ¢, »a M. (2017): Argiolestes spungissp. nov.

_ L (Odonata: Argiolestidae) from New Guinea. In:
Acknowledgements + Special thanksWR EGiP .LVV
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nius Sauyai (both from Wailebet, Batanta), our local helpers; WDNpV WHJJHVHN ,QVHFWD 2GRQD

to the Papua Paradise Eco Resort (Birie Island) for providng NXWDWiVD %DWDQWD V]LJIBIWHQ ,Q
us the base camp and helping in organisation of our field  pua). Study of dragonflies and caddisflies (Insecta:
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Odonata, Trichoptera) on Batanta Island (Indo- ORR, A.G. & KALKMAN, V.J. (2015): Field Guide to

nesia, West Papuafnnales Musei historicoa
turalis hungaricj 107: 269288.

K 29E&,6T., THEISCHINGER G. & DANYIK, T. (2016):

Odonata from Batanta (Indonesia, West Papua)

with description of two new speciefolia his-
torico-naturalia Musei Matraensjsi0: 2787.

K29 E&,6T., THEISCHINGER G.,J8 + E6,4.& DANYIK,
T. (201%): Odonata from Batanta (Indonesia, West
Papua) with description of three new speciasdia
historico-naturalia Musei Matraensi89: 17 £9.

LIEFTINCK, M.A. (1935): The dragonflies (Odonata) of

the Dragonflies of New GuineaBrachytron 17
Supplement3 155.

Ris, F. (1913): Die Odonata von Dr. H. A. Lorerfiz

([SHGLWLRQ QMINEKGUNeG 2809 Wind
einige Odonata von Waky. Nova Guinea 9(3):
471512,

THEISCHINGER G. & RICHARDS, SJ. (2015): The

genus Nososticta Hagen (Odonata: Platycnemi-
didae) from the Papuan region with descriptions of
ten new species group taxaddonatologica
44(1/2): 153024.

New Guinea and neighbouring islands. Part Ill. THEISCHINGER G. & KALKMAN V.J. (2014a): Noso-

Descriptions of new and little known species of the
families Megapodagrionidae, Agrionidae and Li-
bellulidae (GeneraPodopteryx Argioestes Pap-
agrion, Teinobasis Huonia, Synthemisand Pro-
cordulia). Nova Guineal7: 2034300.

LIEFTINCK, M.A. (1956): Revision of the genus

sticta rufipessp. nov. from Misool, with notes on
the otherNosostictaVSHFLHY RQ WKH
Peninsula and the Raja Ampat, Indonesia (Zygo-
ptera: Platycnemididae)nternational Journal of
Odonatology 17 (4): 21/222.

doi: 10.1080/13887890.2014.975762

%LUC
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Description of a newEumenescolexspecies (Clitellata: Megadrili,
Lumbricidae) with new data to the earthworm fauna
of Corsica and Sardinia
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Abstract. Earthworm collectings on Corsica and Sardinia resulted in recording eigtiesbelonging to the families
Lumbricidae and Hormogastridae. Among th&detodrilus transpadanueepresents a new record for the fauna of Sardinia
andEumenescolex zoltasp. rov. from Corsica is new to science.

Keywords. Earthworms, Lumbricidae, new species, new records, Corsica, Sardinia

INTRODUCTION nected from the Pyrenees, while Corsica was in
contact with Provence and the Alpine region. At
ardinia is the second (24,090 Rmand Cor-  the beginning of the Miocenecd 24 Mya),
VLFD LV WKH IRXUWK N @disic® dlillUnad its \ldnd. sbnPaficds Biid Sardinia
the Mediterranean Sea. Research on the earthwas attached to Corsica with its northeastern part,
worm fauna of these islands dates back to the bewhile its southwestern part was isolated. Around
ginning of the 28 century and continued till 2048 Mya, this microplate collided with the A-
recently. Records were published by Rosa (1893) pulian microplate and remained connected till the
Cognetti (1901), Chinaglia (1913), Omodeo Tortonian €a. 9 Mya) (Salvoet al. 2010). The
(1954, 1984) and Rota (1992) on Sardinia and byMessinian salinity crisis (5.%.3 Mya) was the
OLFKDHOVHQ yHUQRVY LN&XR period that gaBeRtBe opportunity for fauna
%RXFKp DQG 4LX % RexdhKnges through establishing new land connec-
(1998a, 1998b) on Corsica. There are also somdions. During the Pleistocene Ice Age, due to the
data in the comprehensive works of Michaelsenrepeating decrease of the sea level, Corsica and
(1903) and Omodeo (1961). Sardinia were again connected to the Italian pen-
insula and probably also to Provence, which could
The distribution of autochthonous earthworm have opead migration corridors as well.
species is highly affected by paleogeographic e-
vents (Omodeo 2000, James 2004, Omodeo & This geotectonic complexity is well-reflected
5RWD 6 WeR M.2@BR) YThé Sardo- by the distribution of the different earthworm taxa
Corsican system has a complex geohistory (Ande-LQKDELWLQJ WKH LVODQGV %RXF
weg 2002, Meulenkamp & Sissingh 2003, Rota 1987, 2008). According to Omodeo & Rota
Omodeo & Rota 2008). During the late Eocene (2008), the autochthonous fauna is originated
(ca 36 Mya), the Sardo-Corsican block was in mostly from Catalonia, and in a smaller part from
connection with the Pyrenees. In the late Oli- 3URYHQFH 7KH thdradikeQstc\eqrtir RV W
gocene ¢a. 27 Mya), the two later islands formed worm genera from the family Lumbricidae are
an independent microplate. Sardinia was discon-EumenescolexDiporodrilus, Prosellodrilus and

urn:Isid:zoobank.org:pub:E2388462-EAE5-4C94-BFD8-D9F7AB29BBC9 published:02 August 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/opzo0l.2021.211
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ScherothecaThe genu€umenescolekas seven formaldehyde solution, and deposited in the earth-
species and subspecies, of which tweuri.  worm collection of the Hungarian Natural History

heideti 4 L X %RXFKp Eum. engliée Museum (HNHM).

Qué& %RXFKp OLYH LQu&.RUVLFD ZKLOH

gabriellae gabriellae(Omodeo, 1984) an&um. The collecting localities are shown on Figure

g. gallurae (Omodeo, 1984) are distributed in 1, the locality numbers are indicated with italics
Sardinia. The six species and subspecie®ief LQ WKH WH[W :H GRQYW KDYH HIJL
porodrilus are restricted to Corsicdi; pilosus  Norana pretiosgMichaelsen, 1899) therefore it is

pilosus % RXFKp Di. p. minimus % R X F K ghot indicated on the map.

1970,Di. omodeoi omodeoto R X F K p Di. o. 0
postheca% R X F K p DQG. IBoDdhe&s L QL D

Omodeo, 1984Di. sp. andDi. pilosug. Most
species ofProsellodrilus are found in Catalonia
and the Pyreneed$’r. festae(Rosa, 1892) was
originally described from the surroundings of
Tunis and was later recorded from Sardinia
(Omodeo 1954). Omodeo & Rota (2008) also
reported the presence of a still undescribed-
sellodrilus species from the island. The genus
Scherothecahas several species distributed from
the Pyrenees to the Western Alps. The subgenus
Sche(Corsicadrilug and subspecieSche (Rosa-

nug dugesi brevisella% R XFK p DUH HQG
to Corsica.

The Western Mediterranean family Hormo-
gastridae is represented with three species belong-
ing to two genera (Omodeo & Rota 2008, March-
i Qet al. 2018).Hormogaster rediiRosa, 1887 is
the most widespread species found on both is-
lands and also on the continent from Tuscany to
the island of SicilyH. samniticaCognetti, 1914
is distributed on Corsica, Northern Sardinia and in
the northern part of the Italian peninsulorana
pretiosa (Michaelsen, 1899) is endemic to Sar-
dinia.

A recently elaborated earthworm material
collected on Corsica and Sardinia in 1974 and
2006 resulted in recording eight species from the
family Lumbricidae and Hormogastridae, includ-
ing a new fauna record for Sardinia andEarme-
nescolexspecies new to science from Corsica.

MATERIAL AND METHODS

Earthworms were collected by digging and

hand-sampling. The SpeCimenS were killed in Figure 1. Collection sites in Corsica and Sardinia. Numbers
75% ethanol and preserved in 75% ethanol or 4% refer to the locality numbers in the text.
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RESULTS Eiseniella tetraedraSavigny, 1826)

Enterion tetraedrunBavigny, 1826: 184.
Family Lumbricidae Rafinesque-Schmaltz, Eiseniella tetraedrasubsptypica Cognetti 1901: 17.

1815 Helodrilus (Eisenielld tetraedrustypicus Chinaglia
1913: 2.
.. i Allolobophora (Eiseniellg tetraedraf. typica Mich-
Aporrectodea caliginos@Savigny, 1826) aelsen 1926: 1.
; - ; . Eiseniella tetraedrd. typica YyHUQRVYLWRY
Ent I , 1826: 180.
nterion caliginosunsavigny, 1826: 180 Pop 1947: 11.

Allolobophora caliginosaOmodeo 1984: 116. Omo-
deo & Rota 1987: 202.

Nicodrilus caliginosusRota 1992: 1385.

Aporrectodea caliginosa caliginos&suzdi 2012.

Eiseniella tetraedraOmodeo 1954: 6; 1984: 116. O-
modeo & Rota 1987: 203. Rota 1992: 1385.

Material examined HNHM/17628 1 ex.No.

: . 6. , WDO\ 6DUGLQLD NP IURP (VV
Material examinedHNHM/17630 2 ex.No. 8. q OHJ 7 3DYOtpHN

Italy, Sardinia, along Flumendosa river after San 1764{2 1 ex.No. 1.France, Corsica, E of Evisa

Vito in direction toPRXQWDLQV( 1f f Ygpring outlet at the Corte-Ajaccio crossroad (roads
OHJ 7 3DYOtpHN +1+8gs il T f b

No. 4. Italy, Sardinia, near a small river from 04.05.2006, leg. Z. Barina.
/IDJR $OWR GHO )OXPBHQ®RYD 1

OHJ 7 3DYOtpHN Eumenescolex zoltarsp. nov.
Aporrectodea roseéSavigny, 1826) (Figure2)
. . urn: Isid:zoobank.org:act:35D1868F-E992-4E07-B1F4-
Enterion roseunsavigny, 1826: 182. E3DBO09BEF30
Eisenia rosed. bimastoidesCognetti, 1901: 17.

Helodrilus (Eisenig roseus. typicus Chinaglia 1913: 2. Holotype HNHM/17639 No. 3. France, Cor-
Helodrilus (Eisenig roseus f. bimastoides Chinaglia sica, NE slope of Mt. Punta Bacinello, stream Sce
1913: 2. GH 3L]JROR 1, ( Ff P

Allolobophora rosed. bimastoidesOmodeo 1954: 6. '

Allolobophora roseaOmodeo 1984: 116. Omodeo & 05.05.2006, leg. Z BarinéParatypes HNHM/
Rota 1987: 202. Rota 1992: 1385. 17640 1 ex., locality and date same as that of the

Aporrectodea roseaCsuzdi 2012. H0|0type. HNHM/17641 1 eX.NO. 2. France,

Corsica, Domaniale de Valdu Niellu, tributary of
Material examined HNHM/17629 1 ex.No. WKH *ROR 5LYHU DORQJ WKH URDC

7. ltaly, Sardinia, near a small river between S. ( f P OHJ = %DU
%DVLOLR DQG 6LOLXV 1 f T ( J T . ]
OHJ 7 BDYOtpH iagnosis Length 65110 mm, diameter B

mm, setae closely paired. Colour pale. First dorsal

Dendrobaena pantaleoni¢Chinaglia, 1913) pore in 10/11. Clitellum on (23) 285, tubercles

RQ o0 o ODOH SRUHV RQ V X
Helodrilus (Bimastu$ pantaleonisChinaglia, 1913: 5. glandular crescents. Nephridial pores irregularly
Bimastuq(?) pantaleonis Omodeo 1954: 4. alternate betweeb and aboved. Two pairs of
Dendrobaena pantaleoni©modeo 1984: 116. Omo- vesicles in 11, 12. Spermathecae two pairs in
deo & Rota 1987: 202. 12/13, 13/14, open ied. Calciferous diverticula

in 10. Nephridial bladders J-shaped, reclinate.
Material examined HNHM/17633 1 ex.No.

4. ltaly, Sardinia, near a small river from Lago External characters Holotype 65 mm long
$OWR GHO )OXPHQGRVD 1 f afd % mm wide, tail truncated. Number of seg-
OHJ 7 3DYOtpHN ments 129. Paratypes 810 mm long and %
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mm wide. Number of segments 1285. Secon- 4L X %RXFKp Eun@hegoméxG DO C
dary annulations between segment®2l) Colour  species as having nephridial pores aligned near
pale, pigmentation lacking. Prostomium epilo- setal lineb exceptEum. simplex(Zicsi, 1981),
bous, 1/3 closed. First dorsal pore at interseg-lURP ZKLFK WKH\ GLGQTW -KDYH F
mental furrow 10/11. Setae closely paired, setaltigation of the type specimens &um. simplex
arrangement behind clitellunaaab:bc.cd: dd = revealed that this species has irregularly alter-
10:1.5:7:1:30. Male pores on segment 15, sur-nating nephridial pores, just likeum. zoltanisp.
rounded by glandular crescents, protruding intonov. Therefore, it would be worthwhile to
the neighbouring segments. Nephridial poresreinvestigate all the othdeumenescolespecies
irregularly alternate between setal lire and  from this point of view.
above d. Clitellum on (23) 2435. Tubercula
SXEHUWDWLV RQ 0 %0 * O D Q G X@DOilusurarspadantitRdsd] ¥884)
on 14,15, 16, 27, 34, 3. . Allolobophora transpadan®osa, 1884: 45.

Internal characters Septa 5/66/7 thickened,  octodrilus transpadanuCsuzdi 2012.
7/89/10 strongly strengthened. Testes and fun-

nels paired in 1@1. Two pairs of seminal  \aterial examined HNHM/17631 1 ex.No.
vesicles in 11 and 12. Spermathecae two pairs irng ltaly, Sardinia, along Flumendosa river after

12/13, 13/14 with external openings near setallinegpQ 9LWR LQ GLUHFWLRQ WR PF
cd. The left spermatheca in 13/14 of the Holotype (¢ ¢ OHJ 7 3DYOtpHN

doubled, the others single. Calciferous glands in
1044, with lateral diverticula in 10. Last pair of Remark This is the first data of the Trans-

hearts in 11, with a pair of extraoesophageal aoegeanOc. transpadanuom Sardinia.
vessel in 12. Nephridial bladders J-shaped,

reclinate. Crop in 186, gizzard in 1#88.  Family Hormogastridae Michaelsen, 1900
Typhlosolis large, simple, lamelliform. Longi-
tudinal musculature of intermediate type. Hormogaster rediiRosa, 1887

L . Hormogaster rediiRosa, 1887: 1. Cognetti 1901: 16.
Etymology The new species is dedicated to the ichaelsen 1903: 134. Chinaglia 1913: 2. Omodeo
FROOHFWRU DQG RXU FROOHD XG4 05 DB boded ko Qoar- 202
Rota 1992: 1385.
Remarks Eum. zoltanisp. nov. differs well
from the other Eumenescolexspecies in the Material examinedHNHM/AF5756 1 ex.No.
position of the clitellum and especially in its long 4. ltaly, Sardinia, mountains near Lago Alto del
tubercles. Their main characters are summarized) OXPHQGRVD 1 f 9§ ( f 1
in Table 1. 7 3DYOtpHN +1+0 $No.5.ltalyH |

Cl

Figure 2. Eumenescolex zoltasp. nov. Lateral view of the fore body. Cl = Clitellum, Mp = Malegpd@b = Tubercles.
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Table 1 Main distinguishing characters of tBe@menescolespecies.

Taxon Length x width Segment  Clitellum Tubercles Vesicles Spermathecae
(mm) No.
Eum. zoltansp. nov. 65410 x 56 129205 (23) 2485 0 *0 11,12 12/13, 13/14
cd

Eum. heidetid LX % R)> 3740x 1525 130431 (25)2683 2980 (1/331) 942 13/14c
1998

Eum. gabriellae gabriellae 40#0x 2.18.5 99459 (21) 2280, (23) 2527 (28) 9, 11, 13/14c

(Omodeo, 1984) 31 (1/n 32) 12

Eum. gabriellae gallurae - - 2484 2780 (31) 9, 11, 13/14c
(Omodeo, 1984) 12

Eum. pereli % RXFKp 4080x2.55 105206 2380 (3/4 25) 2628 11,12 12/13, 13/14&

(/4 29)

Eum. emiliaeQiu & Bou- 93405 x 283 156461 2683 (1/n28)2982 11,12 12/13, 13/14&
FKp (33)

Eum. simpleXZicsi, 1981) 105#12 x 5&# 99454 264/2 36 294/2 33 942 13/14c

Eum. proclitellatusPerez- 3146 x 2.12.8 119437 2384 1/2 28, 29832 ? 11/1243/14c

Onteniente & Rodri-
guez-Babio, 2004

Sardinia, 2 km to Sadali near the road from derjesi 2018) and Cyprus3DYOtpHN &V X]C(
(VWHU]JLOL 1 f T ( f 1 2016). OHJ 7

SDYOtpHN +1+0 $) No. 9. Kdly,

6DUGLQLD RDN IRUHVW QHD Wmddes &FRRdta (2008) gtat§d that the genus

( 1 OHJ 7 3DYOtpHMbdlodrilus is missing from Sardinia however,
Michaelsen (1903) reported the presence of the
Norana pretiosa(Michaelsen, 1899) Circum-MediterranearOc. complanatus 'XJqV

Hormogaster praetiosMichaelsen, 1899: 445, 1828) from the island. Omodeo (1954) mentioned

Hormogaster pretiosa Cognetti 1901: 17. Omodeo this literature record; however during his many

1954: 6; 1984: 116. Omodeo & Rota 1987: 202.  Sampling campaigns in Sardinia he never re-
Nora pretiosa 0 D U FeK&lQ018a: 667. covered this well-known species, which led him

Norana pretiosa 0 D U FeKal@018b: 89. WR WKH FRQFOXVLRQ WKDW OLFKI
misprint or a misidentification. Now the recent
Material examined HNHM/AF3376 4 ex., collectings showed that the widely distributed

ltaly, 6DUGLQLD OHJ / I@T@A@;@anOc. transpadanusis present on
Sardinia, as well.

DISCUSSION The new specieEum. zoltanisp. nov. differs

.. well morphologically from the otherEume-
The newly elaborated earthworm material hogcolexspecies. The specimens were found on
from Corsica and Sardinia resulted in recording yyq |ocalities in the central part of Corsica, while
six species from the family Lumbricidae and tWo the other two CorsicarEumenescolexspecies

from Hormogastridae. Among themp. cali-  (Eym. heidetiand Eum. emiliag occur in the

duced peregrine specie®. pantaleonis was
originally described from Sardinia but was later $FFRUGLQJ WR 4LX %RXFKp
recorded from Albania, Greece, Turkey (Sze- nus Eumenescolexs morphologically relatively

14=
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diverse. 7TKH VSHFLHVY FRPPRQ FKDYDUDWDUGYWQ B V5 DaJH6MeAY Y W GL

the absence of pigmentation, the similarity in the

26.

position of their clitellar organs and their small or yegrnosviTov, L. (1942): Oligochaeta from various

middle sized body dimensions. However, there
are differences in the number and position of the

parts of the worldProceedings of the Zoological
Society of Londarl11: 197236.

spermathecae, the number of vesicles and in the doi:10.1111/].1469-7998.1942.tb00050.x

position of the nephridial pores.

The Corsican endemic subgen8sherotheca
(Corsicadrilug shares some similarity witEu
menescolexbut their brownish or greyish pig-
mentation, the position of their clitellar organs,
their commonality in the number of vesicles (four

pairs in each species) and the number, position

and the possible duplication of their spermatheca
prove that they stand close to the otl8ahe-
rothecaspecies.
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Riassunta Una nuova specie diemouralLatreille, 1796 N. aprutanaQ VS GHOO ,WDOLD FHQWUDOH $S
descritta e illustrata, mettendo in risalto i caratteri morfologici che la diffienen dalle tre specie sorelle italiahe
hesperiaeConsiglio, 1960N. lucanaNicolai & Fochetti, 1991 &\. palliventrisAubert, 1953. Sono inoltre fornite notizie

sulla distribuzione e sulle preferenze ecologiche di questa nucsia spgna carta di distribuzione nella Regione lItalica delle

quattro specie sorelle.

Abstract. A new species olemouraLatreille, 1796 N. aprutianasp. n., from the Italian Abruzzo region in the central part
of the Apennineds described and illustratednd compared to its three Italian sister speldidsesperiaeConsiglio, 1960N.
lucanaNicolai & Fochetti, 1991 andl. palliventrisAubert, 1953. Information on the distribution and ecologicdlepeaces

of this new species is also providexs well as a distribution map of the four Italian sister species.

Keywords. stoneflies, ItalyNemoura aprutianap. n.N. hesperiae, N. lucandl. palliventris.

INTRODUCTION 1974, 1976, Ravizza & Ravizza Dematteis 1977)
(Ravizza in lit.), indeed the identification of.

I ntensive collecting of Plecoptera conducted in hesperiaeor N. palliventrisneeds careful study of

the ltalian Alps and Apennines in 2020 and the epiproct in dorsal view and even also with the
2021 by the first author JLQORQ 5H G le@igroct slightly raised since the shape of the
Ravizza 2021,9LQoRQ 5DYL]]D 2)5H epicdl Xbclerite looks very different according to
has resulted in the discovery of a nBlemoura  the viewing angle and may induce misidenti-
speciesNemoura aprutianap. nov. described in fications; therefore we give comparative descrip-
this contribution and compared to three othertions of the 4 different species, with 3 different
morphologically close Italian speciedl. hesper-  viewing angles (Figs. 3, 4, 5).
iae Consiglio, 1960N. lucanaNicolai & Fochet-

ti, 1991 andN. palliventris Aubert, 1953. This MATERIAL AND METHODS
group of four species is also related to three Bal-
kanic speciesN. flaviscapaAubert, 1956a,N. Adults were collected with usingp 3-DSDQHVH

vinconi 0 X U i Q2007 andN. zwickiSivec, 1980, XPEUHOOD” EHDWLQJ VFUHHQ
and to one Alpine speci®é& obtusaRis, 1902, all

having similar epiproct characterized by its  Terminology used follows Baumann (1975).
shield-shaped apical sclerite (Figsb3 Never-  Abbreviations used: br. = brook, N. = North, R. =
theless, in this groupl. obtusaclearly differs by  River, spr. = spring, tor. = torrent, (RED) =
the rather unique shape of its cerci. Several misi-Reding collection, (RUF) = Ruffoni collection,
dentifications concerning these species ocour i 9,1 9LQoRQ FROOHFWLRQ
some collectionsN. hesperiaewas wrongly as-

signed toN. erratica (Consiglio 1958);N. palli- In the figureg2 6, 78), comparative descrip-
ventriswrongly assigned tbl. hesperiagdRavizza  tion of N. hesperiads based on specimens col-

urn:lsid:zoobank.org:pub:03088A32-ED68-453D-A498-C1E8937892D3 published:02 November 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.2021.2.149


https://orcid.org/0000-0003-4702-5136
https://orcid.org/0000-0002-5754-7838

9LQORQ 5Ardwrgpécies of Nemoura from the Abruzzo region

lected in the Abruzzi (Maiella Massif, 1720)m collection (RED) as well. Other specimens are
nearly 40 kms from the type locality ®f. hes- NHSW LQ WKH 5XIIRQL 58) DQG
periae the comparison dfl. lucanais based on a collections.

male collected in Southern ltaly (Basilicata: Pol-

lino, 16004650 m), nearly 100 kms from the type TAXONOMY

locality of N. lucanaand the one df. palliventris

is based on specimens collected in the Sila MassifNemoura aprutiana9 LQo R Q 5XIh&QL VS

(15804650 m), close to the type locality (Sila, (Figures 1, 2, 3a, 4a, 5a, 6, 10, 11)

Mucone).

urn:lsid:zoobank.org:act:FE79EE6C-859C-4A1C-9D99-

lllustrations of the specimens were produced 00FFDDAF3AOF
by the second author with the helpa$tacking ) ) ) ) o
device connected to a Canon 550d with a 100 mm Morphological diagnosisThis species is cha-
Canon macro |ens or 200 mm Pentacon |ensracterized in the male by the 2 ap|CaI SC|erIteS Of
associated with an infinite Nikon CFI 10x lens; the epiproct that are wide and short, shield-
the whole is piloted by a Cognisys Stackshot. Theshaped, in contrast with the other species of the
images were assembled with Zerene Stackersame group occurring in Italy. The female cannot
(V1.04). The map and habitat photographs werebe separated with confidence.
provided by the first author.
Type material Holotype male: Italy, Abruzzi,

All specimens are preserved in 70% ethanol.Val Fondillo, Tornareccia spring, 11#120 m,
Holotype and a part of the paratypes are deposited1.771N, 13.857E, 20.05.2021 (catalogue num-
in the Museum of Zoology, Lausanne, Switzer- ber: GBIFCH00970961) (Fig. 10)Paratypes
land (MZL). Several paratypes are in the Redingsame locality and date,f88, OHJ * 9LQORQ

Figure 1.N. aprutianasp. rov.: a = head and pronotum, b = female abdomen in ventral view
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9LQORQ 5Andwrgpécies of Nemoura from the Abruzzo region

Figure 2. N. aprutianasp. rov. male genitalia: a = dorsal view, b = dorsal view with tip of eipstightly raised, c = ventral
view, d = lateral view, e = oblique ventral view.

(deposited in the MZL) (catalogue number: Description A large-sizedNemouraspecies.
GBIFCHO00970962), other paratypes: same lo-Males and females macropterous. Body length of
FDOLW\ DQG GDWH f ,  OHJmales @% @ BRQnm5females 8.0 to 1tnkh,
Latium, Abruzzi Massif, Prati di Mezzo, above forewing length of males 7.1 to 8.2, females 8.5 to
Fontitune, spring and brook along the torrent, 12.1 mm. General color light brown; head dark
P 1 ( f bragwn, except light brown between the composed
OHJ * 9LQOMQ. 1H(' eye and the ocellus; dark granulations on the oc-
ciput (Fig. 1a); antennae light brown; pronotum
Additional material. Italy, Latium, Abruzzi  with dark brown marks (Fig. la); legs light
Massif, Prati di Mezzo, above Fontitune, spring brown. Forewings smoky brown.
and brooklet along the torrent, 1560 m, 41.653N, Male genitalia. Tergite 8 sclerotized on its
13.936E, 10.06.2020,, (VIN), same locality, lateral edges and with median membranous field;

f ,  9,4ame locality, anterior margin not interrupted and slightly

f ,  9ltaly, Latium, Abruzzi  curved backwards; posterior margin medially

mountains, Vallerotonda, spring of the Collelungo interrupted; tergite 9 similar with few scattered
5LYHU P 1 ( spines if one row on posterior edge (Figsd3a

, (VIN); ltaly, Abruzzi, Val Fondillo, Torna- Hypoproct terminated by a short finger-shaped
reccia spring, 1110-1120 m, 41.771N, 13.857E, expansion (Fig. 2c). Ventral vesicle racket-shaped
f (MIN). (Fig. 2c). Inner lobe of paraprocts well visiple
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9LQORQ 5Ardwrgpécies of Nemoura from the Abruzzo region

Figure 3. Epiproct in dorsal view: a N. aprutianasp. rov., b =N. hesperiagc =N. lucana d =N. palliventris
(spines shown by white lines).

thin and long, projecting backwards on each side(Figs. 3a, 4a). Arms of the ventral sclerite dorsally
of the hypoproct expansion. Outer lobe of para-forming a ring with: +2 basal branches (named
proct subtriangular, tapering toward the tip, and MU E B fig. 4a), rectilinear and partly hidden by a
with an inner pre-apical constriction near mid- membranous fold+2 inner branches uLEY )L J
length (Fig. 2c); cercus with rounded base, scle-4d), finger shaped, oriented toward the median
rotized on its outer edge and membranous on jtdart of the epiproct and almost touching each
inner edge; cercus apex looking like a Hirdead, other medially, +2 apical branches (also called
globular, membranous and covered with long Pical sclerites) p D Eif. 4a), wide and short
hairs on its inner part and with a strong scle- Shi€ld-shaped, and separated by a rounded mem-

rotized beak (or hook) on its outer part; the sclero-2ranous vesicle. IiNemoura the sperm passes
. . through this vesicle, guided by the apical sclerites
tized part extends on nearly one third of the

head while th b ¢ thln lateral view, the apical sclerites looking like
cercus nead whiie the membranous part Covers ?)Iates, are clearly protruding upwards and sloping
two remaining thirds; the beak is wide and stout

, > downwards toward the apex (Fig. 5a), one or two
hardly extending on nearly a fourth of the width spines are visible on the inner edge (Fig. 5a, red

of the cercus head; the traceaoiestigial second  |ines): the two basal ridges of the ventral sclerite
segment is visible on the membranous field of theof the epiproct parallel, bearing a row of several
cercus head, looking like a dark spot (Figs£3a  |ong spines (aroundd)

in lateral view, the cercus is slightly curved down-  Female. Pregenital plate of sternite 7 dark
wards (Fig. 2d), while in oblique ventral view it brown, protruding on sternite 8 and reaching ster-
appears nearly rectilinear with sinuous edges (Fig.nite 9 medially; its posterior edge is slightly
2e). Epiproct slightly longer than wide, sub- convex (Fig. 1b). Paraprocts subtriangular and
rectangular with its tip rounded in dorsal view cerci nearly twice as long as wide (Fig. 1b).

152



9LQORQ 5Ardwrgpécies of Nemoura from the Abruzzo region

Figure 4. (SLSURFW LQ GRUVDO YLHZ ZLWK LW W. sptusanasp.Lrovik W=\ hespdridgH G QHD U O\
¢ =N. lucana d =N. palliventris(bb = basal branch, ib = inner branch, ab = apical branchi¢al sglerite).
(spines shown by white lines).

Figure 5. Epiproct in lateral view: a . aprutianasp. n., b =N. hesperiagc =N. lucana d =N. palliventris
(spines shown by red lines).

15¢



9LQORQ 5Ardwrgpécies of Nemoura from the Abruzzo region

Morphological affinities Males. This sister namely the Abruzzi region (latinized as "Apru-
species ofN. hesperiagN. lucanaandN. palli- tium"). The epithet is to be treated as a Latin
ventris differs by the shape of the two apical adjective, feminine in gender combined witle-
sclertesR1 WKH HSLSURFW QDPH®@ouwDEYT LQ )LJ D
they are wide and short M. aprutianasp. nov.

(Figs. 3a, 4a), more rounded and with one or two Nemoura hesperia€onsiglio, 1960

lateral spines iMN. hesperiagFigs. 3b, 4b) and in ;

N. palliventris(Figs. 3d, 4d) and much smaller in (Figures 3b, 4b, 5b, 6, 7a)
N. lucana(Figs. 3c, 4c). MoreoveN. aprutiana Type locality.ltaly: Abruzzi, Lecce del Marsi,

Sp. nov. is also separable by the outer edge of thg o pa1a i Lecce, 1540 m, 22.06.1954 (Consiglio
apical sclerites forming a blunt angle (Fig. 3a) coll.) ’ ’

while it is rounded irN. hesperiagFig. 3b) and
in N. palliventris(Fig. 3d). It is also related, but to

a lesser degree, to the Alpine spediesobtusa . e .
Ris, 1902, from which it however, clearly differs vizza 1974). Emilia-Romagna (Consiglio 1960

by the shape of the male cercus, twisted in IateralFOChettI & Campadelli, 1988, 1991); Marche (Fo-

: d with t ¢ N obt £ Ki chetti & Nicolai 1987) (Consiglio 1958 sub nom.
\1”9&};\:16‘2. W'79 ru;;ca'\j apex . o us;(c.t 'St‘h N. erraticg Consiglio 196, Lazio (Nicolai &
. Figs. 79a, ). Moreover, according t0 the - o oi 1983) Abruzzi (Consiglio 1958 sub

Shap? of the apical SCle.riteS of the epiprd)d;t_, nom. N. erraticg Consiglio 1967, Nicolai 1983
aprutianasp. nov. looks like three other species: Nicolai, Fochetti & DellAgata 1988) Sicily

N. erratica Claassen, 1936, occurring in western :
N R ke 1991).
Europe,N. pseudoerratica9 LQo R Q 3DbUG Igz avizza & Gerecke 1991)

occurring in the Pyrenees and Northern Spain and New dataltaly: Toscanaabove Vincabr. and

N. uncinata Despax, 1934, with a central and g, “1000 m, 44.127N, 10.175E, 2.04.2017
south European distribution and also present '”(VIN)' 1200 +1300 m, br. and spr., 44.117N

the ltalian Alps, but it clearly differs from them %0.175E 2042017 f (VIN); Passo del

Previous dataltaly: Ligurian Apennines(Ra-

by the presence of an inner branch on the apical-erreto: Crocetta Hamlet, 1280 m, spr., 44.2975

VFOHULWH RI WKH HSLSURFW Ll‘b.ZZé%E Q_I_Qd%l_-égzluﬁEﬂ(v}N)K Péélsol_v
lacking inN. erraticaor N. pseudoerraticgVin- del Cerreto: 1400 m. br. and spr. '44 2895N

0 R&Pardo 2003, Figs. 1a, 2a) andNnuncina- 1 2275 . 1f420 +1480 m, tor-

ta (cf. Kis 1974, Fig. 82c, sub. nom. fulvicepy.  yent, 44.288N, 10.227E, 18.05.2021, f; 11.06.
Females.Females ofNemoura aprutianasp. f (VIN): below Passo del Cerreto:

nov. are actually not separable with confidence ¢/p *pEHOOLQD? P VSU

from those ofN. hesperiagN. lucanaandN. pal- 18.05.2021, & (VIN); Passo della Pradarena:
liventris and from those of many other congeners; 1579 m, spr. and br., 44.2876N, 10.3008E, 18.05.
their identification should be confirmed by male 2021, f ,(VIN); 1570 m, spr., 44.2817N,
capture. 10.3035E, 18.05.2021, fL(VIN); Passo di Radi-
ci: spr., 1480 m, 44.2063N, 10.4913E, 18.05.
Distribution area and biogeographical notes 2021, 8f (VIN); Val di Luce: 1600-1650 m, br.,
N. aprutianasp. nov. is presently known only 1 ( ; 1560-1600 m,
from three localities on the southwestern edge ofspr. and br., 44.131N, 10.628E, 19.05.202f, 4
the Abruzzi Massif (Figs. 6, 10, 11) and is pro- 1380 m, spr. and br., 44.144N, 10.632E, 19.05.
bably a steno-endemic species of this region. It is2021, 11f (VIN); S.E. Abetone: 1270 m, spr. and
a crenophilic species with a flight period spanning br., 44.128N, 10.675E, 19.05.2021f 11340 m,

over spring and early summer fMIl). VSU DQG EU 1 (
, (VIN); above Reggello: spr. and br., 800 m,
Derivatio nominis. Nemoura aprutianasp. 1 ( ; 19/05.2021,
nov. is named after the region in which it occurs, f ; spr. 920 m, 43.6906N, 11.582E, 19.05.
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Figure 6. Distribution area oN. palliventris, N. hesperiae, N. aprutiasp. nov. andN. lucanain the Italian region (listing only
specimens confirmed by our own data and the holotype bfcana.The distributionof N. hesperiaeandN. palliventris
in Sicily is not given since it requires checking several collections thatsgle the scope of this project)

f (VIN); Pratomagno: br. and spr., 14.06.2020, ¥ ; 26.05.2021, 2F ,
1180 m, 43.613N, 11.688E, 20.05.202%1f, 1 , (VIN); Prati di Tivo: 1320 m, 42.515N, 13.573E
spr., 14001450 m, 43.652N, 11.649E, 20.05. 26.05.2021, 4 ,(VIN); Arno spr., 1450-1500
2021, 5f , (VIN). Emilie-Romagna West m, 42.486N, 13.542E, 26.05.2021f 1 ,(VIN);
passo di Cerreto: spr. of Secchia R., 1620 m,Casale San Nicola, above Montario al Vomano,
44.322N, 10.192E f (VIN); 1000 m, br. and spr., 42.478N, 13.599E, 4.04.
below Passo del Cerreto: spr. below the capture, f . 9; Maiella: top of San Spirito
Secchia tributary, 1200 m, 44.305N, 10.226E, Valley, below the capture, spr. and br., 1720 m,
f (VIN); Passo delle Radici: N. 42.1664N, 14.118E, fL, (VIN);
slope, 1500 m, spring, 44.194N, 10.502E, 4.06. B, (RUF) f ,
f (VIN); Balze: Tevere spr., 1300 San Spirito Valley, large sliding flagstones,
m, 43.787N, 12.075E, 3.04.2015f1 9, 1Ab P 1 ( i f
ruzzi Prati di Tivo: spring and brook below the 25.05.2021, § ,(VIN); N. Maiella, Foro val-
fountain, 15504580 m, 42.502N,13.573E, 14.06. ley, spr., 1200 m, 42.1806N, 14.1252E, 25.05.
2020, 14f ; 1700-1740 m, 42.495N, 13.579E, 2021, 2f (VIN). Basilicata Pollino, 1650 m, spr.
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9LQORQ 5Ardwrgpécies of Nemoura from the Abruzzo region

Figure 7.N. hesperiagmale genitalia: a = dorsal view, b = dorsal view with tip of ejpslightly raised, ¢ = lateral view,
d = ventral view (specimen from the Maiella Massif, 1720 m, 428664.118E, 13.06.2020).

DQG EU 1 ( sclefite is, half circle shaped and bears one or two
(VIN). Calabriaz Sila grande, many lateral lateral spines visible in dorsal view (Fig. 4b, white
springs, 1720 m, 39.2915N, 16.439E, 22.05.2021 lines) and one spine on the inner edge visible in
f 9,1 lateral view (Fig. 5b, red lines); the inner branch
is short, oriented toward the median part of the
Description of male genitaliéFigs. 3b, 4b, 5b, epiproct and separated from the apical sclerite by
6, 7a¥). Outer lobe of paraproct subtriangular a rounded membranous field (Fig. 4b). In lateral
with an inner concavity near mid-length (Fig. 7d); view, the apical sclerites of the epiproct are
cercus with rounded base and globular apexclearly protruding upwards and sloping down-
forming a strong beak outward, and inward look- wards, toward theapex (Fig. 5b); the two basal
ing like a rounded membranous head coveredridges of the ventral sclerite of the epiproct bear a
with long hairs and bearing a vestigial second seg+ow of several long spines.
ment with dark sclerotized spot nearly looking
like a small tooth (Figs. 7B, 7d); in lateral view,  Affinities. N. hesperiaeis a sister species .
the cercus is slightly curved downwards (Fig. 7c). aprutianasp. nov. from which it differs by having
Epiproct bearing two strong apical sclerites more rounded apical sclerites of the epiproct in
parated by a globular vesicle (Figs. 3b,;4gch  dorsal view, less developed inner branches of the
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d

Figure 8. N. lucana male genitalia: a = dorsal view, b = dorsal view with tip of epigsbightly raised, ¢ = lateral view,
d = ventral view (specimen from Pollino, 1600-1650 m, spr..#38r916N, 16.177E, 10.06.2020).

epiproct and one or two lateral spines on thespecies). The flight period is in spring and early
apical sclerite of the epiproct that are lackingNin ~ summer (IVa/1I).
aprutiana sp. nov. (compare Figs. 3a, 4a with

Figs. 3b, 4b). It is separable frok lucanathat Nemoura lucanaNicolai & Fochetti, 1991
has smaller apical sclerites (Figs. 3c, 4c) and from (Figures 3c, 4c, 5c, 6, 8d).

N. palliventris with much larger apical sclerites

(Fig. 4d). Type locality.Italy: Basilicata, small tributary

o _ _ of Riofreddo Stream (1100 m) near Rifreddo
Distribution area and biogeographical notes. (Potenza), 21.05.1984 (Nicolai & Fochetti 1991).
N. hesperiaehas a wide distribution area in the
ltalian Peninsula from the Ligurian Apennines Up  previous data.Until now. this species was
to Calabria (Aspromonte) and it also occurs in reported only from its type locality, but has
Sicily  WKRXJK gegicGtRoQHheVnap (Fig.  cently been found also in the Pollino Massif
6) since we did not check any Sicilian specimens. 9| Qo RQ 5DYL]]D 2.5HGLQJ

The species has a wide altitudinal range 670  Material examinedltaly: Basilicata Pollino,
1740 m) and inhabits preferentially crenal and 16004650 m, spr. + br., 39.916N, 16.177E, 10.
hypocrenal biotopes (orophilic and crenophilic f RUBP.
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Figure 9. N. palliventris male genitali: a = dorsal view, b = dorsal view with tip of epipslightly raised, ¢ = lateral view,
d = ventral view (specimen from the Sila Massif, 1580-16500182, 16.401E, 11.06.20R0

Description of male genitaliaOuter lobe of  getting thinner toward their apex (Fig. 4c). The
paraproct subtriangular with very slight inner  two basal ridges of the ventral sclerite of the epi-
concavity near mid-length (Fig. 8d); cercus with proct bear a row of several long spines.
rounded base and globular apex forming a strong
beak outward, and inward looking like a rounded  Affinities. N. lucanais close toN. hesperiae
membranous head covered with long hairs andandto a lesser degree . aprutianasp. nov. and
bearing a vestigial second segment with dark spotN. palliventris.it mainly differs from both of them
(Figs. 8ab); in lateral view, the cercus is nearly by the smaller apical sclerite of the epiproct in
rectilinear (Fig. 8c). Epiproct: the two apical scle- dorsal and lateral views (Figs. 3, 4, 5).
rites very short, nearly rounded, shield-shaped,
and separated by a membranous vesicle, in dorsal Distribution area and biogeographical notes
view (Figs. 3c, 4c); in lateral view, they are nar- N. lucanais known only from high altitude brook-
row and strongly raised (Fig. 5¢) and carrying onelets and springs in the southern Apennines, from
or two short spines on tieinner edge (Fig. 5c, Potenza to the Pollino Mount (Basilicata) (1300
red line). The inner branek are very short, ori- 1650 m) (Fig. 6). Its flight period is in spring &/
ented toward the median part of the epiproct andVl).
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Nemoura palliventrisAubert, 1953
(Figures 3d, 4d, 5d, 6, 94l)

Nemoura silanaAubert, 1953, Syn. fide Aubert (1958).

Type locality Italy: Calabria, Sila, Mucone,
19.05.1952 (Aubert 1953).

Previous data.Switzerland Lepontine Pre-
Alps, Tisino (Aubertet al. 1996). Italy: Cottian
Alps (Ravizza & Ravizza Dematteis 1986, Ra-
vizza Dematteis & Ravizza 1988). Ligurian Alps
(Consiglio 1967, Ravizza & Ravizza Dematteis
1977 sub. nomN. hesperiag France Maritime
Alps $XEHUW 9 L QtalyR Qigurian
Apennines (Ravizza 1974 sub. ndw.hesperiag
Ravizza 1976 sub. noml. hesperiaeRavizza &
Ravizza Dematteis 1983Emilia-Romagna (Fo-
chetti & Campadelli 1991). Marche (Aubert
1956bh, Fochetti & Nicolai 1987). Lazio (Nicolai
& Fochetti 1983). Abruzzi (Consiglio 1958)
Campania(Nicolai & Fochetti 1991). Basilicata
(Aubert 1953, 1958, Nicolai & Fochetti 1991).
Calabria (Aubert 1953, ex parte sub. nols.
silana, Nicolai & Fochetti 1991). Sicily (Aubert
1957, Consiglio 1961, Ravizza & Gerecke 1991).

New data.ltaly: Pennine Alps:Aosta Valley,
above Settimo-Vitonne, tor., 450 m, 45.554N,
( f  9Giaian Alps
below Viu, br., 600 m, 45.235N, 7.432E, 1.04.
f . (VIN). Ligurian ApenninesBeigua
Mount, spr. and br.,
f (VIN); Pianpaludo, above Vei-

1000 m, 44.428N, 8.543E,

11.665E, 8.06.2020, 1# , (VIN). Abruzzi:
Prati di Tivo, spr. and br. 1550580 m, 42.502N,
13.573( (MIN); Prati di Tivo, br.
and spr., 1370 m, 42.51N, 13.574E, 14.06.2020,
14f ,(VIN); Val Fondillo, br. and spr., 1300
m, 41.749N, 13.865E, 9.06.2020, f 1(VIN);
Maiella Massif, Roccamorice, above Sanctuario
Santo Spirito, spr., 13082400 m, 42.169N,
14.102E, 13.07.2009, f1 ., 9,.1Basilicata:
NE Lagonegro, spr., 1350 m, 40.152N, 15.808E,
22.05.2021, ¥ ,(VIN); Pollino Mountains
1500-1600 m, spr. and br., 39.925N, 16.177E, 11.
f(VIN). Calabria: Sila grandespr.,

1650- P 1 (
v f (MIN); Sila Grand: spr.,
1580- P 1 (
,; Spr., 1320 m, 39.32N, 16.385E, 22.05.2021,
f ,(VIN); Aspromonte 1420 m, spr. and

br., 38.144N, 15.842E f; 23.

05.2021, 1& 5, (VIN); below Montalto, 1760-

1800 m, spr. and br., 38.1649N, 15.916E, 23.05.
f(VIN).

Description of male genitalig3d, 4d, 5d, 6,
9a-d). Outer lobe of paraproct subtriangular (Fig.
9d); cercus with rounded base and globular apex
forming a strong beak outward, and inward look-
ing like a rounded membranous head covered
with long hairs and bearing a vestigial second seg-
ment with dark spot (Figs. 9, 9d); in lateral
view, the cercus is slightly bent downwards (Fig.
9c). Epiproct: the two strong apical sclerites are
half circle shaped, with one or two lateral spines
visible in dorsal view (Fig. 4d, white lines), and

rera, SW Urbe, 950 m, 44.458N, 8.553E, 7.04,Separated by a globular, transparent vesicle (Figs.

2015, 1f 9,1 Toscana:Apuane mountains:

3d, 4d); the two inner branek are oriented to-

road to Vinca, big resurgence above the river, 33oward the median part of the epiproct and getting

m, 44.15N, 10.135E, 5.04.2015,f8

2017, 3f , (VIN); road to Vinca, br. and spr.,

500 m, 44.14N, 10.146E, 5.04.2015/f 2

(VIN); above Vinca, br. and spr., 1200 - 1300 m,
1 ( , [ (VIN);

thinner toward their apex (Figs. 4d, 9b). In lateral
view, the apical sclerites are very wide and clearly
protruding upwards and sloping downwards, to-
ward the apex (Fig. 5d, 9¢); the two basal ridges
of the ventral sclerite bear a row of several long

road to Passo del Cerreto, crossroad to Sassalb@pines.

1020 m, 44.28N, 10.202E, 28.06.2016f 1
(VIN); Val di Luce, 16004650 m, br., 44.123N,
(VIN); S.E. Abetone,

Affinities N. palliventrisis close toN. hes-
periae andto a lesser degree M. aprutianasp.

(
1270 m, spr. and br., 44.128N, 10.675E, 19.05.nov. from which it differs by the larger apical

2021, 3f (VIN); SE Reggello, Pratomagno

Mountains, 1300-1400 m, br. and spr., 43.645N,

sclerite of the epiproct in dorsal and lateral views
(Figs. 35).

15¢
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Distribution area and biogeographical notes. in spring and early summer, often according to the
N. palliventrishas a wide distribution area cover- altitude (llI+9,, 9LQOoRQ 5DYL]]D
ing the western Alps, the whole Apennine Cor- 2022.
dillera and Sicily. It extends northwards in the

_ ! cknowledgements tWe are especially grateful to Jean
French Pre-Alps up to the VercoBQG 'p YR (Ba%l(ﬁG. Reding and Carlalberto Ravizza for the revision of

Massifs 9L QoRQ. It occurs in a wide alti-  the manuscript and helpful comments, and to DX Ui Q\L
tudinal range (2062000 m). The flight period is for his careful correction of the text.

Figure 10. Collecting localities oN. aprutianasp. nov. in the Abruzzi, Val Fondillo, 113120 m, 41.771N, 13.857E:
a = Val Fondillo, b = Tornareccia spring 1110 m, ¢ = Tornaregeiag 1120 m.
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Figure 11. Collecting localities oN. aprutianasp. nov. in the Abruzzi, Prati di Mezzo, 158600 m,
41.653N, 13.936E: a + ¢ = main torrent, b = lateral spring at 4650
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The composition and heterogeneity of the rich and diverse rotifers
(Rotifera: Eurotatoria) of the floodplain lakes (beel9 of the
Majuli River Island, Assam State (Northeast India)
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Abstract: The tropical and subtropical floodplain lakes are hypothesized as fotle globally interesting rotifer rich
ecosystemsOur study indicating the biodiverse RotiferaWfH Q pV O L JK W O \-nBufral GrioBeratddy rakddnabePand
de P L Q H U DropichHfi@dfiplain lakesheely of the Majuli River Island of the Brahmaputra river basin of northea In
endorses this hypothesis. Total richness, the richness of important famdiesramunity similarities affirm heterogeneity
of the rotifer species composition amongstlibels The species richness registers significant spatio-temporal variations with
seasonal differences amongst Bezlsand individually in eaclbeel,and lacks significant influence of the recorded abiotic
factors. The constellations @6-81 species in threleeelsduring winter and 76 species in oneelduring pre-monsoon are
noteworthy instances ofi 5 R W L | H U DTigDdtifer GaRr{ef of the Majubbeelsregisters affinity with Southeast Asian and
Oriental faunas, records several species of the regional distribution intetesthahbits the littoral-periphytic nature, while
application of Qs and Qg quotients depicts limitationd his study merits ecological diversity interest for Rotifera vis-a-
vis the floodplain lake®f India and elsewhere from the tropics and subtropics, and asdiou®gersity conservation
importance due to threat of extinction of the Majtiéin alluvial floodplain of the Brahmaputra basin.

Keywords. Alluvial floodplain, beels Brahmaputra basin, ecologidiversity, Rotifera paradox.

INTRODUCTION (beels and patg of northeast India (NEI)Re
ferring to NEI in particular, the notable related
he floodplain lakes comprise integral ele- works of ecological diversity importance are li-
ments of landscapes of large riverine systemsmited to the selectedeels of Assam (Sharma
world-wide. These generally shallow wetlands are 2005, Sharma & Sharma 2001, 2008, 2019a,
characterized as ecotones with environmental he2019b, Sharmat al 2018a) angbats of Manipur
terogeneity due twariations of hydrological con- (Sharma 2009, Sharma & Sharma 2018a). On the
ditions and growth of macrophytes, and are contrary, the reports elsewhere from the India
known for high biodiversity and ecological value floodplains (Sinhat al. 1994, Sanjer and Sharma
(Funket al. 2009, *y U \étNdl 2013, Dembowska 1995, Khan 1997, 2002, 2003, Ganesan & Khan
& 1DSLyUNBIAMMIS Ly U NeRaz 2049) 2008, Datta 2011, Sharned al. 2011, Chandrat
Segerset al (1993) hypothesized the tropical and al. 2021) indicate poor rotifer biodiversity value
subtropical floodplain lakess one the globally dueto incomplete species inventories, inadequate
important Rotifera rich habitats, and the diverse sampling, overlooking identification of smaller
assemblages examined by Shatl al. (1999, species of the taxon and limitations of taxonomic
Green (2008 Boneckeret al (2005, 2020) and expertise (Sharma & Sharma 2021a). The limno-
Diniz et al (2021) endorse the global biodiversity logy literature thus depicts disparity on Rotifera
importance of these wetlands. Our rotifer diver- ecological diversity works from the floodplains of
sity studies (Sharma & Sharma 2014a, 2019a)the different river basins of India, and highlights
extend 6 H J H biypdinésis to the floodplain lakes the scope for augmenting intensive studies from

urn: Isid:zoobank.org:pub:E4ACDC429-4F86-4E29-B8BE-7AC68C4E8B93 published: 0Beber 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.2021.2.165
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the floodplains lakes of this country as well as MATERIALS AND METHODS
NEI vis-j-vis the hypothesis of Segemst al.

DQG WKH p5RWLIHURORJLVWe préseéhE stufly i9 Baad bnQxtve WnRholo-
et al.2012). gical survey (undertaken during 2016) of ten

beels(Table 1) of the Majuli River Island (26
Realizing theglobal and regional importance e 1£27f 1 f 94f+ «( ORBDWHG

of Rotifera biodiversity assessment of the flood- the upper reaches of the Brahmaputra river, As-
plain lakes, the present study attempts an intensamstate of NEI (Fig. 1). The samplédelsin-
sive analysis of the rotifer assemblages of tendicate various aquatic macrophytes namly
floodplain lakes lfeeld of the Majuli River Island  zolla pinnata Brown, Eichhornia crassipes
of the Brahmaputra river basdf NEI. Comments  (Martius) SolmsEuryale feroxSalisbury,Hyd-
are made on the species composition, the richnesslla verticillata (L.f.) Royle, Lemna minot.in-
and its spatio-temporal variations, important taxanaeus Nymphaea carpensiShunb., Nelumbo
and interesting speciose constellations observeducifera Gaertn, N. lutea Willdenow, Pistia
from the sampledbeelsof this alluvial floodplain  stratiotes Linnaeus Salvinia cucullataRoxb.
of Assam state. The results are discussed in comex Bory, Trapa bispinosaRoxb., andUtricula-
parisons with Rotifera faunal diversity reports ria aurealoureiro.
from the floodplain lakes of India and elsewhere
globally, and our earlier preliminary survey Water and plankton samples were collected
(Sharmaet al. 2015) of certain Majulbeels from the differenbeels(Table 1) during winter

Figure 1. The district map of Assam state (light yellow color) showing locatidgheMajuli River Island (red color), inset map
of India indicating Assam state (red color) of northeast India (Sourcel&oagp)
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Table 1.List of the sampled Majulieels

%HHOV; / F Latitude Longitude
Mohorichuk
Baalichapori
Dighaliya
Karatipar
Lingri
Khorkhoria
Gokhai
Noldunga
Bor
Baatomaari

~h [~ [ [ [ [ [ [
L]

N N N N N NG N NG NN

~ [~ [ [N [ [ [ [ [
L]

N N NN N NN N NN

(January * February), pre-monsoon (Aprilt  ships between abiotic factors and richness are
May), monsoon (Julyx August) and post-mon- determinedE\ 3HD UV R Q T cdefidiebtsl OD W L |
soon (OctobertNovember) seasons. Water sam- (r); P values are calculated and significance is

ples were examined for certain abiotic factors; ascertained after Bonferroni corrections.

water temperature and specific conductivity were

recorded with the field probes, dissolved oxygen RESULTS

ZDV GHWHUPLQHG E\ :LQNté]HU‘ﬂV PHWKRGV DQG W

alkalinity and total hardness were estimated fo- :DWHU WHPSHUDWXUH UDQJH G E
lowing APHA (1992). A total of 600 qualitative “ °& S+ EHWZHHQ “

plankton samples, including 15 samples peel VSHFLILF FRQGXFWLMIOW\ E H w
per season, were collected from the littoral and152  * —6 FP GLVVROYHG RJ[\J}
semi-limnetic regions of the differerieels by “ Tt “8mg/l; total alkalinity between

towing plaQNWRQ QHW —PR DQG “ZH882 'S U Bimg/l; and total hardness

served in 5% formalin. All the collections were EHWZHHOQ “ * “ Ma-PJ O L

screened with WILD binocular microscope, juli beels(Table 2) during this study. The signifi-

various rotifers were isolated and mounted in cance of the spaktemporal (vide ANOVA)va-

polyvinyl alcohol-lactophenol mixture, and ob- riations of abiotic factors is indicated in Table 3.

served with Leica (DM 1000) stereoscopic phase

contrast microscope fitted with an image analyzer. We report a total of 170 Rotifera species be-

longing to 39 genera and 19 families (Appendix

Rotifera species are identified following the 1). The richness in the individubeelsranges be-

works of Sharma (1983), Segers (1995), and Shartween 78428 species (Fig. 2) and records 57.1

ma & Sharma (1999, 2000, 2008, 2014b, 2014c,79.5% community similaritiesvide 6 i UHQVHQfV

2015, 2021a). The percentage similarities betweerindex (Table 4)the hierarchical cluster analysis

the rotifer species composition amongst the dif- between Rotifera assemblages is shown in Fig. 3.

ferentbeelsare calculatediide 6 i UH Q V H Q 1 VTheQaBrhu]ative richness of important families

(6 iUHQ YV H.Qhe hierarchical cluster analysis namely Lecanidae, Lepadellidae, Brachionidae

is done using SPSS (version 20) and dendrogranand Trichocercidae in the differebeelsranges

is plotted using average linkage between groupsbetween 5490 species (Fig. 2). Individual and

(community similarity values)Two-way ANO- cumulative richness contributions of important

VA is used to ascertain significance of the spatial families of the sampledeels are indicated in

and temporal Rotifera richness variations amongstTable 5. The rotifer richness indicates seasonal

the beelsand seasons, respectively. The relation-variations (TablepUDQJLQJ EHWZHHQ
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Table 2. Temporal variationsoDELRWLF SDUDPHWHUYV O0bé¢®&Q “ 6'

RI WKH 0DMXO

SDUDPHW Water Specif!c_ Dissolved To'_ra! Total
%HHOV,; temperature pH Conductivity Alkalinity Hardness

2 @ 22| @vEE M mg/l mg/l
Mohorichuk “ “ “ “
Baalichapori
Dighaliya “ “ “ “ “ “
Karatipar “ “ “ “ “ “
Lingri 152.
Khorkhoria “ “ “ “ “ “
Gokhai
Noldunga “ “ “ “7 “ “
Bor p
Baatomaari 249"

Table 3. The spatio-temporal significance of abiotic factors and Rotifera richness
Parameters | Beels | Seasons

Abiotic factors

Water temperature

Fs39=1247.571, P=4.690E9

pH

F339=11.692, P=4.319B5

Specific conductivity

ng3g = 2706, P =0.022

F330= 249.967, P = 8.428F0

Dissolved oxygen

F339=120.100, P=9.99086

Total alkalinity

ng3g = 4057, P =0.002

F330=293.610, P=1.03220

Total hardness

Fos9=6.239, P = 9.589B5

F339=354.516, P=8.70@2

Biotic factor

Rotifera richness

| Foso= 14.637, P = 2.982E5 |

Fs39=84.637, P=7.53084

Figure 2. Richness of Rotifera and important families in the Mdjells

16¢
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species) amongst theeelsand between “ +  The reported taxa represent significant fractions
“ VSHFLHV LQbde@GLY G XD Oof species (~39%, ~56% and ~68%), genera
species). The spatio-temporal significance (vide (~54%, ~61% and ~80%) and families (76%, 79%
ANOVA) of Rotifera richness variations between and 94%) of the phylum known from India, NEI
beels and seasons is indicated in Table 3. Ourand Assam, respectively (Sharma & Sharma
collections reveal the speciose constellations 0f2019a, 2021a) and thus highlight the speciose and
76 81 species in threleeelsduring winter and 76  diverse Rotifera of the Majulbeels The bio-
species in onbeelduring pre-monsoon. diverse nature of the taxon is hypothesized collec-
tively to habitat diversity and environmental he-
The globally interesting species observed interogeneity of the samplebeels due to occur-
our Majuli collections include the Australasian rence of varied macropheg (Segerset al 1993,

Brachionus dichotomusreductus and B. kostei
the OrientaFilinia camaseclaKeratellaedmond-
soni Lecane blachei, L. niwat@ndL. superacu-
leata the PaleotropicaKeratella javana Lepa-
delladiscoideal. vandenbrandeiLecane eswayi
L. lateralis, L. simonneagL. stichoclystal. un-
guitata, Testudinella brevicauda, T. greenj and
T. hollaerti the Indian endemidestudinellasp.;
the Holarctic Lecane elongataand Trichocerca
uncinatg the PalaearcticCephalodella trigona
and Lecane bifastigatathe Indo-Chineséecane
dorysimilis the cosmo (sub) tropic@rachionus
durgae and three other species namélgcane
rhenana, Testudinella amphor@nd Trichocerca
edmondsoni

DISCUSSION

The Majuli beelsindicate glightly acidic to

Green 2003, Boneckat al. 2005, 2020, Sharma

& Sharma 2019a) andV KH p5RWLIHURORJL

(Fontanetcet al.2012).

The Majuli beels reveal diverse Rotifera as
compared with the reports from the floodplains of
the Danubet'UiYD 1DWLR@DGar3O& N
species 6 F K& Kig3 2008;, WD[D &RIK|OO
2010), the river Ravi of Pakistan (101 species:
Hussainet al. 2016), the Rio Pilcomayo National
park (114 species: Jose De Paggi 2001) of
Argentina, the river Warta valley of central-wes-
tern Poland (143 species: Joniak and Kuczynska-
Kippen 2016), the lower Vistula river of Poland

1 D SKowéki et al. 2019), and the La Plata river
basin of South America (106 species: Martats
al. 2020). The richness known from the limited
geographical area of this alluvial floodplain of the
Brahmaputra river basiis relatively lower than

circum-neutral, moderately hard and oxygen4ted the well studied wider areas of the floodplains of
waters, water temperature concurs with geogra-8 SSHU 3RivaDaQ Brazil (184 speciesBo-

phical location of this river island, and total

neckeret al 2005, 224 species: Dinat al. 202)

kalinity is attributed to bicarbonate ions. Low spe- and the Niger delta of Africa (207 species: Segers
cific conductivity denotes low ionic concentra- et al 1993). Further, the rotifer species examined

tions, highlights de-mineralized natur§and war-
rants inclusion of the samplé@elsunder (Classl
categoryfof trophic classificatiorvide Talling &
Talling (1965). ANOVA affirms significant spa-

from the Majuli beds merit ecological diversity
interest as ~70% and ~78% of species of the
phylum known from the floodplain lakes of As-
sam (244 species: Sharma & Sharma 2021a) and

tial (betweenbeeld and temporal (seasonal) vari- Manipur (218 species: Sharma & Sharma 2021a)
ations of specific conductivity, total alkalinity and states of NEI, while comparisons with the flood-

total hardness register, while water temperature plains elsewhere from India are not possible be-
pH and dissolved oxygen register significant sea-cause of poor species inventories. Referring to

sonal variations.

NEI in particular, our species tally concurs with
the report from théveelsof the Barak river basin

The present study reveals a total of 170 rotifer of south Assam (170 species: Sharma & Sharma
species belonging to 37 genera and 19 families2019b), and broadly compares with the richness
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Figure 3. Hierarchical cluster analysis of Rotifera assemblages of the Maels

Table 4.Percentage similarities between Rotifera assemblages of the b&gldi

Beels| 1 2 3 4 5 6 7 8 9 10
1 -1 704| 634|713 | 71.0| 706 | 59.5| 66.3| 71.5| 69.0
2 - 71.3| 65.2| 69.7| 70.1| 66.3| 68.2| 69.2| 71.5
3 - 67.5| 61.2| 61.4| 60.0| 57.1| 60.3 | 64.5
4 - 67.1| 67.7| 62.3| 61.9| 71.8| 71.3
5 - 69.0| 61.9| 66.3| 79.5| 785
6 - 69.9| 65.2| 73.8| 75.3
7 - 70.3| 61.1| 69.4
8 - 67.7 | 68.0
9 - 77.4
10 -

1 Mohorichuk, 2Baalichapori, 3Dighaliya, 4&aratipar, 5t ingri, 6 &horkhoria,
7 £50khai, 88\Noldunga, 2Bor, 108Baatomaari

Table 5. Richness of important Rotifera families in the Mahaels

J)DPLOLHV; %HH| 1 2 3 4 5 6 7 8 9 10
Lecanidae 32 34 30 30 45 37 29 29 48 40
Lepadellidae 11 15 11 13 18 18 17 14 19 20
Brachionidae 12 11 7 9 11 12 8 11 12 12
Trichocercidae 8 9 6 9 13 8 7 8 11 13
Total species 63 69 54 61 87 75 61 62 90 85

1 Mohorichuk, 24Baalichapori, 3Dighaliya, 4Karatipar, 5tingri, 6 &horkhoria, 740khai,
8 Noldunga, 9Bor, 10:Baatomaari
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Table 6. Temporal variations of Rotifera Richness in the Mdjelkls

%HHOV,; 5L F | Winter Pre-monsoon | Monsoon Post-monsoon Mean | SD
Mohorichuk 68 64 48 62 61 8
Baalichapori 72 69 50 66 64 8
Dighaliya 60 62 45 57 56 7
Karatipar 67 63 48 59 59 7
Lingri 81 76 56 69 71 9
Khorkhoria 76 69 50 62 64 10
Gokhai 68 66 48 63 61 8
Noldunga 63 65 49 62 60 6
Bor 79 72 55 67 68 9
Baatomaari 72 69 52 63 64 8
known from 15beelsof lower Assam (164 spe- Four monogonont families: Lecanidae > Lepa-

cies: Sharma 2005), and theelsof Barpeta (176 GHOOLGDH ! 7TULFKRFHUFLGDH « %
species), Dibrugarh (179 species) and Tinsukiatively influence (71% species) total Rotifera rich-
(169 species) districts of Assam (Sharma & ness of the Majulbeels Of these, Lecanidae con-
Sharma 2021a). The Majulbeels however, tributes dominant fraction (~32% species), and
indicate relatively speciose Rotifera than the re-Brachionidae (~11% species) deserves cautious
ports from fourbeelsof lower Assam (160 spe- mention in view of the paucity oBrachionus
cies: Sharmeet al 2018), 15pats of Manipur  species; the latter is attributed to slightly acidic to
state (151 species: Sharma 2009), the floodplaingircum-neutral nature of the sampledelscon-
lakes of the Kashmir Himalayas (140 species:cyrrent with the reports of Sharma & Sharma
Sharma& Sharma 2018b) and the Gangetic West 50185 2021b). Testudinellidae, Notommatidae,
Bengal (152 species: Sharma & Sharma 2021a)g chianidae and Mytilinidae contribute ~16%
and f[he Yamuna river floodplains at Delhi (110 species. Three generaecane > Lepadella =
species: Arora & Mehra 2003).' T_he s_tate_:d Com'Trichocercacollectively influence total richness
parisons highlight the global biodiversity interest (~56% species), andlestudinella(9 species) de-

of Rotifera of the tropical Majulbeelsin con- serves mention:/is—j—vis richness known from

formity with the hypothesis of Segees al(1993) .
and categorize these wetlands as one of the roti!hndla (Sharm_at & Sh?rrg:a hZ_Oﬁle_l).h Our LZ;Udy’
fer-rich environs of the Indian sub-region. The no- owever, registers notably Nign richness

table meta-diversity increase as compared withcane Trichocercaand Testudinellain contrast to

earlier survey of the Majuli floodplain lakes (124 €@'lier limited survey of the Majubeels(Sharma
species: Sharmat al. 2015) is hypothesized to €t al 2015).

greater micro-habitat diversity of the varied nature _ . :
of beelssampled presently and the sampling in- The richness importance of the stated taxa im-

tensity following Fontanetet al (2012). Further, Parts the littoral-periphytic nature to Rotifera of
we record distinctly diverse Rotifera than the re- the sampledeelsconcurrent with the remarks of

port from 12beelsof the Pobitora wild-life sanc- Sharma & Sharma (2019a). The predominance of

tuary of Assam (64 species: Sharma 2006) limited-e€canidae  UHSUHVHQWHG E\ pWKH W
to analysis of only summer assemblages, and Lecane concurs with Southeast Asian Rotifera

tion on comparisons with incomplete species in- (Segers 20013aArdrit et al 2013); this notable
ventories reported elsewhere from the Indianfeature also corresponds the composition of the
floodplains (Sinhaet al 1994; Sanjer and Sharma rotifer assemblages from the floodplain lakes of

1995, Khan 1997, 2002, 2003, Ganesan & KhanArgentina (Jose De Paggi 2001), Brazil (Bonecker

2008, Sharmat al 2011). et al 2005, 2020) and Africa (Green 2003).
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Our collections include 28 species (16.5 %) of from Lingri, Bor, Baatomaari and Khorkhoria
the global biogeographic importance; these meritbeels merits biodiversity interest as compared
interest as notable fractions (~25%, ~37 % andwith the reports from Thale-Noi Lake (106 spe-
~51%) of globally important species knovio- cies: Segers & Pholpunthin 1997) of Thailand,
date from India (Sharma & Sharma 2021a), andLake Guarana (130 species: Bonecddeal 1994)
NEI and Assam (Sharma & Sharma 2019a), res-of Brazil, Oguta Lake from Niger delta (124
pectively. Amongst these, two Australasian, five species: Segerst al. 1993) of Africa Laguana
Oriental, 11 Paleotropical and one Indo-ChineseBufeos (104 species: Segessal 1998) of Bo-
species impart distinct affinity of Rotifera of the livia; and certairbeelsfrom Assam (103 species,
Majuli beelswith the Southeast Asian and Orien- Sharma 2005; 124 species, Sharetaal 2018)
tal faunas. We hypothesize incursion of these ele-andpats of Manipur (120 species: Sharma 2009)
PHQWYV WKURXJK WKH awaiguéD PBedibed/ HdrDstlidy (7828 species) indicates
biogeographic corridor of India following the re- Rotifera ecological diversity interest as compared
marks of Sharma & Sharma, (2019a, 2021a).with the reports of 7H03 (Sharma 2005) and
Besides, the reports of the tropical-latitude popu-6993 (Sharma & Sharma 2008) from various
lations of the Holarctid.ecane elongatand Tri- beelsof Assam, ané2 A20 species from 1pats
chocerca uncinataand the PalaearctiCephalo- of Manipur (Sharma 2009). Further, we report
della trigonaand Lecane bifastigataleserve bio- higher richness variations (“ species) than
geography interest. The globally interesting spe-earlier survey from the Majuli ( “ VSHFLHV
cies, however, mark a distinct contrast to only 10 Sharmaet al. 2015) with the majority oEichhor-
such species listed vide earlier survey (Shaetha nia crassigsinfestedbeelsindicating 6082 spe-
al. 2015). Further, our study reveals 27 speciescies.

(15.9%) with their Indian distribution known to-
date restricted to NEI, 23 species (13.5%) indicate  The rotifer assemblages of the different Majuli
regional distribution interest in India, amdyti- beelsregister 57.179.5% community similarities
lina michelangelliiexhibits restricted disjunct dis- (vide 6 i UH QV H Q) peak @ftnity is noted
tribution with reports from NEI and the Kashmir between the speciose Lingri and Bugels while
Himalayas (Sharma & Sharma 2018b). The pre-Dighaliya and Noldunga register the lowest simi-
sent study thus highlights both the global and re-larity. Lower community similarity values (64
gional biogeography interest of Rotifera of the 70%) in ~59% instances in the similarity matrix
Majuli beels affirm heterogeneity of species composition a-
mongst the differenbeels The species hetero-

Rotifera record notable richness variations geneity is further affirmed by the hierarchical
( “ species) amongst the Majldeels Lingri cluster groupings which endorse the closer affi-
and Bor reveal 128 and 121 speciasd Baa- nity between Lingri and Bor while Dighaliya >
omaari, Khorkhoria and Baalichapdméelsrecord ~ Gokhai > Noldungébeelsregister distinct diver-
114, 101 and 93 species respectively. Highergence. The rotifer heterogeneity is apparently in-
richness reported from the stated wetlands withfluenced by rare occurrence of ~51% species
more diverse aquatic macrophytes differs fromamongst the beels Lecanidae, Lepadellidae,
lower richness (786 species) observed from the Trichocercidae, and Brachionidae collectively
remaining fivebeelsinvaded byEichhornia cras- ( “ VS H klli#ice total richness variations
sipes The richness variations are thus hypothe- “ V S H,FecbrY rare occurrence of 24, 11,
sized to habitat heterogeneity amongst the sam12 and 11 species respectively, and notably con-
pled beels resulting from varied macrophytes tribute to species heterogeneity amongstste
while specific observations on the rotifer-macro- pled beels Our results present a notable contrast
phytic associations are desired from the study aredo Rotifera homogeneity reported earlier (Sharma
and even onhe Indian Rotifera (Sharma & Shar- et al 2015) from the Majulbeels this deviation
ma 2021a). High richness known individually is attributed to greater microhabitat diversity and
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species heterogeneity of the presently sampledviacArthur (1965). The stated assemblages concur

beelsvis-j-vis occurrence oEichhornia crassipes  with the consortia of 79 species from Deepor beel

and species composition variations in majority of (Sharma & Sharma 2013) of Assam, and 79
beelsnoted in the earlier survey. species from Loktak Lake (Sharreaal. 2016) of

Manipur as well as with the recent reports of 85

Rotifera richness registers the spatio-temporalspecies each (December and January saples

variations in the Majulibeelsduring the present from Deepor beel, and 84 and 81 species (during
study. This trend is supported by the seasonalMay and June) from &eel of upper Assam

species tally varying between 45 “ b@&+ (Sharma & Sharma 2021a). Nevertheless, our
“ VSHFLHV L (DeelsQa@dL bek G Xebulis differ distinctly from the earlier reports of

tween 62 + “ * + bnly 53 and 54 species per sample from Doriya

and 60t “ V S HilRangst thebeels  and Cherekibeels from the Majuli floodplain

during pre-monsoon, monsoon, post-monsoon andSharmaet al. 2015).
winter seasons, respectively, and is affirmed by
the significant seasonal richness variations in 6 O i G H19BB)Nproposed @+ quotient based
individual beelsand seasonal richness differences on the ratios betweeBrachionus Trichocerca
amongst thebeelsnoted vide ANOVA. Further, species to depict trophic status of different ecos-
all the sampledbeels record lowest richness ystems or individual samples. Sharma (2005) and
during monsoon, the species tally registers partialSharmaet al (2018) ascertaed suitability of ap-
increase during post-monsoon, and eigleels SOLFDWLRQ R 6O0toGétfainbddsef TXRW L
(except Dighaliya and Noldunga) indicate peak Assam. Besides, Sharméaal (2018) proposed Q
richness during winter. Low monsoon richness is ;s quotient based obhecane Brachionusspecies
hypothesized to increased turbidity and loss ofratios to characterize habitat nature as well as
macrophytes due to flooding of these wetlands temporal habitat variations of the selecbeelsof
while habitat heterogeneity associated with thelower Assam. Application of the two quotients de-
growth of diverse macrophytes during winter is picts limitation due to the paucity &rachionus
hypothesized to result in peak richness in majority species reported vide the present study from
of the sampledbeels Nevertheless, specific ob- acidic-circumneutral waters of the Majbkels
servations are desired to affirm the stated remarks.
In general, the seasonal richness variations broad- To conclude, the rich and diverse Rotifera of
ly concur with the reports of Sharma (2005) andthe uVOLJKW O\ D F-hénirdf, mddreradiyU F X P
Sharma & Sharma (2008). The present study hard-water and dé? L Q H U DM&julj Hh&ef re-
however, lacks significant influence of individual veal sizeable fractions of species of global and
abiotic factors namely water temperature, specificregional biogeography interest, and register affi-
conductivity, dissolved oxygen, total alkalinity nity with Southeast Asian and Oriental faunas.
and total hardness on the rotifer richness vari-Total richness variations and heterogeneity of
ations of the sampldakeels species composition are attributed to habitat he-
terogeneity amongst thbeeels The significant
Our study reveals the speciose winter constel-spatio-temporal variations of species richness
lations of 7681 rotifer species in thrdgeelsand  with seasonal differences amongst theelsand
that 76 species in onlgeel during pre-monsoon. individually in eachbeel, the qualitative predo-
7TKHVH QRWDEOH FRQVWH OO D Win&@\of Letanidbe] Be) 4peki€s-ilepadelsR W L
IHUD SDUDGRI[Y DQDORJRXV W Richo&erta bnid BeRtubivelladRd theK fralcRybo
& Sharma (2019a, 2021a) as well as the classicaBrachionusspecies are interesting features. The
MSDUDGR[ RI W Kvdes HDENDHONV R @pfeworthy instances of speciose constellations of
(1961), depician intriguing possibility of the co- 7681 species highlight ability of co-existence of
existence of a number of species due to highhigh number of species in these ecotones. The
amount of niche overlap as hypothesized by plankton and semi-plankton collections examined
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from the Majulibeelsresult in the paucity of the Survey of India, and Wetland division, Ministry of
sessile and bdelloid rotifers, while the obser-  Environment, Forest and Climate Change, Govern-
vations on Rotifera-macrophytic associations de- ~ment of India, 292 pp.

serve attention. Our study is a useful contribution patta, T. (2011): Zooplankton diversity and physico-

to ecological diversity Rotifera from the flood- chemical conditions of two wetlands of Jalpaiguri

plain lakes of India and elsewhere from the  district, India. International Journal of Applied

tropics and subtropics. Biology and Pharmaceutical Technologg(3):
576583.
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Appendix 1: Species composition of Rotifera assemblages of the Mazgels
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Order: Ploima

Subclass: Monogononta

Family: Asplanchnidae

Asplanchna priodont&osse, 1856

Family: Brachionidae

Anuraeopsis fiss&osse,185%

+

Brachionus angulari$sosse,1851*

. calyciflorusPallas,1766*

+|+ |+

+ [+

. dichotomus reductusoste & Shiel,1980*

+|+ |

. diversicorni§Daday,1883) *

. durgaeDhanapathi,1974*

. falcatusZacharias, 1898

+ |

=+ [

+|

+ [+ [

. kosteiShiel,1983*

++|+]|+]

+|+ |

. mirabilis Daday,1897*

0(00|00(00|C0(00|Co|0o

. quadridentatusiermann,178%

Keratella cochlearigGosse,1B1) **

+|+|+]

+|+|+]

+ [+

+|+|

+|+|

[+ [+

K. edmondsoniAhlstrom,1943*

+|+|+]

+ [+ [+

++ |+

K. javanaHauer,1937*

K. lenziHauer,1953*

+|+ |

+ |

+ |

|+

K. tecta(Gosse,1851)

K. tropica (Apstein,1907)*

+ |

+ |

+ |

+ [+

+|+|

+|+|

[+ [+

Platyias leloupi(Gillard,1967) *

P. quadricornis(Ehrenberg,1832%

+

+

+

+

+

+

+

Plationuspatulus(O.F.Muller,1786)*

+

||+ +]|+]

+

+

+

+

++|+]|+]

+

Family: Dicranophoridae

Dicranophoroides caudatu&hrenberg,1834) *

+

+

Dicranophorus forcipatus 2 ) 0cOOHWY

+

+

Family: Euchlanidae

Beauchampiella eudactylofg&osse, 18864

+

Dipleuchlanis propatulgGosse,1886)*

Euchlanis dilatataEhrenberg,1832

+|+ [+

+ |

+|+|

+|+|

E. incisaCarlin,1939*

+|+ |+ ]+

+|+ |+ ]+

E. triquetraEhrenberg,1838*

+

+

+ 4+ |+ +

Tripleuchlanis plicatgLevander,1894)

+

+

+

+ |+ [+ |+

+

+

[+ |+ +]+

Family: Flosculariidae

Sinantherina socialigLinne,1758)

+

+

+

S.spinosa(Thorpe,1893¥*

+

+

Family: Gastropodidae

Ascomorpha ovali§Bergendal,1892) *

+

Family: Lecanidae

Lecane aculeat@Jakubski,1912)

L. aeganedaHarring,1914*

+|+

+ |+

. arculaHarring,1914*

+

+ |

. bifastigataHauer,1938*

+ |

. bifurca (Bryce,1892)

+|+|

+ ||+ +]+

+ 4]

. blacheiBerzins, 1973

. bulla (Gosse, 1851%*

. closterocercgdSchmarda,1859%)

+|+|

++ [+

+| 4|+ [+

+ |+

. crepidaHarring,1914

(||| ||

. curvicornis(Murray,1913)*

+

+

+ |+ [+]

|+ |+ ]

+

+
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Lecane decipienéurray,1913) *

L. doryssaHarring,1914

+|

+| [N

. dorysimilisTrinh Dang, Segers & Sanoamuang,2015*

+|+|+|©

++ |+

. elegandHarring,1914*

+

+|+|+| |

. elongataHarring & Myers,1926*

+

+ |

. eswariDhanapathi,1976*

+ |

. flexilis (Gosse,1886)

. furcata (Murray,1913)*

+|+|

=+ [

=+ [

. haliclystaHarring & Myers,1926*

. hamata(Stokes, 1896)*

+|+ [+

+ |

+ |+ [+]+]

|+ |+

F+ |+ +]

. hastata(Murray,1913) *

+|+]|

. hornemann{Ehrenberg,1834)

++ |+

+ |

. inermis(Bryce,1892)

=+ [

+ |

|+ ||+ |+ ]+

. inopinataHarring & Myers,1926

+|+|+|

4|+

. lateralis Sharma,1978

. leontina(Turner,1892)*

_ludwigii (Eckstein,1883}*

duna 2 ) 0<-OOHU*

. lunaris (Ehrenberg,1832%

|||+ [+

++|+[+]|+]

++|+[+]|+]

FlH ||+ ][+

++|+]|+]

. monostylgDaday,1897) *

. nitida (Murray,1913) *

++|+ [+ +]|+]

+ |

|||+ ][+

. hiwati Segers, Kotethip & Sanoamuang,2004*

. obtusa(Murray,1913y*

=+ [

|||

. ohioensigHerrick,1885)*

. papuana(Murray, 1913y*

++|+]

++|+]

+ |

+ [+

+ [+

++|+]|+]

. paxianaHauer, 1940

. ploenensigVoigt,1902)**

][]+ [+

+|+ |+

++ [+ +|+ ]+

+ |1

. pusillaHarring, 1914

. pyriformis(Daday,1905) **

. quadridentaa (Ehrenberg,1830%

+ |+ [+

+ |+ [+

+|+]|

+ [+

++|+|+ ]

. rhenanaHauer,1929*

++ |+ +]|+]

+ |+ ]+

+ [+ [+
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|+ +|+ ]

. rhytidaHarring & Myers,1926*

. signifera(Jennings, 1896)

+

+ [+

+ [+

+

. simonnea&egers,1993

+|+]

+ [+

. stichoclysteSegers, 1993

. stenroosi(Meissner,1908¥*

-+ 1

. styrax(Harring & Myers,1926¥*

+|+|

+ [+

++ |+ +]+ ]

+[+ [

. subtilisHarring & Myers,1926*

+

+| [+ [+ +[+]

. superaculeat&anoamuang & Segers,1997*

+ |

. syngeneg¢Hauer,1938) *

+ |

. tenuiseteHarring,1914*

+ |

+ |

+|

. thienemann{Hauer,1938)*

=+ [

. undulataHauer,1938*

. unguitata(Fadeev,1925)*

+

I i i i I D D e D D D Do D D D D D e e e e e e e e e e e e e e e D D D D D D D D e D e L e

. ungulata(Gosse, 188 7*

+|+ |+

+

+|+ |+

+lH [+ |+ +]

[+

+lH [+ |+ +]

+ [+

Family: Lepadellidae

Colurella adriaticaEhrenberg,1831*

+

+

+

+

C. colurus(Ehrenberg,1830) *

C. obtusaGosse,1886%*

+|+|

+|+|

+

C. sulcata(Stenroos,1898) *
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Colurellauncinata 2 ) 0cOOH &

Lepadella acuminai&hrenberg,1834)*

+|+|o

L. apsida Harring,1916

+|+ |+ [N

+|+ |+ [

+ |

+|+ |+

. apsicoraMyers,1934

++ |+ [+~

+ |

. benjaminiHarring,19168*

+ |

+|+ [ +|+ ]|+ |

+ |

. bilobaHauer,1958

+|+]|

+|+]|

+|+|+|+|+]+]|o

. costatoidesSegers,1992

+ |

+ [

++ [+ [+]

+ [+ [

++ [+

. dactyliseta(Stenroos,1898) *

+|+ |

. discoideaSegers,1993

. ehrenbergPerty,1856*

+|+ |

+ |

+| 4+

+|+ |

+ |

|+

. eurysternaMyers,1942

+|+|+]

. heterostylgMurray,1913)

+ |

+

+

+ |

+|

. lindaui Koste,1981*

+ |+

|+ +|+ ]

+ |+ +]

. minuta(Weber & Montet,1918) *

.ovalis (O.F. Muller,1786)*

. patella(O.F. Muller,1773)*

++|+]

+|+]|

+|+]|

+|+]

++|+]

+ [+

. quinquecostataLucks,1912) *

. rhomboidegGosse, 1886

+

+

+ |

. triba Myers,1934

++|+[+]+]

[+

|||

. triptera Ehrenberg,1832*

+ |

+

L. vandenbrande@Gillard,1952*

+
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Squatinella lamellaris 2 ) 0-OOHY

+

+|+ |+

+

||+

+

Family: Mytilinidae

Mytilina acanthophoraHauer,1938

+

+

M. bisulcata(Lucks,1912)

+ |

+ |+

+ |

M. brevispina(Ehrenberg,1830)

+|+|

+ |

M. michelangelliiReid & Turner,1988*

++ |+ [+

+

+

[+ |+

+

M. ventralis(Ehrenberg,1830%*

+

+

+

+

+

Family: Notommatidae

Cephalodella forficulg§Ehrenberg,1830) *

+

C. gibbgEhrenberg,1830%

+ |

+|+

+|+

+ |+

+ |

C. mucronataVlyers,1924

C. trigona(Rousselet,1895) *

Monommata longiseta2 ) 0<OOHU

+ |

+|+]

+|+]

+ |

M. maculataHaring & Myers,1930*

+|+ ]+

++ |+

Notommata pachyuréGosse,1886) *

+

+

Family: Scaridiidae

Scaridium longicaudum?2 ) 0 OOHU

Family: Synchaetidae

Pleosoma lenticularélerrick,1885*

Polyarthra vulgarisCarlin,1943

Order: Flosculariaceae

Family: Conochilidae

Conochilus unicornifRousselet,1892*

Family: Hexarthridae

Hexarthra mira(Hudson,1871) *

Family: Testudinellidae

Testudinella amphorélauer,1938*

T. brevicaudataYamamoto,1951*

+

+

T. dendradenae Beauchamp,1955*

18C
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Testudinella emarginuléStenroos,1898)

+

+

+

+

T. greeniKoste,1981*

+|+ |

T. parva(Ternetz,1892%

T. patina(Hermann.1783)*

+|+ |

+ [

+

T. tridentataSmirnov,1931*

+|+ [ +|+ ]|+ |

+|+ |

+|+ |

+|+ |

|+

T.sp. Sharma and Sharma,2018*

+

Pompholyx sulcata Hudson,1885

+

+

+

+

+

Family: Trichocercidae

Trichocerca bidenglLucks,1912)

+

T. bicristata (Gosse,1887)*

+ |+

+ |+

+|+

+ |

+ [P

+ |+

. capucinaWierzejski & Zacharias,1893)

. cylindrica(Imhof,1891)**

+

+|+|

+|+ |

+ |

+

+

. edmondson(iMyers,1936) *

+ |+

. elongata(Gosse,1886) *

4|+

. hollaertiDe Smet,1990*

+|+ |

. insignis(Herrick,1885)*

+ |

+ |

+|+]|

. insulana(Hauer,1937) *

+ |+

+|+|

+ [+

. longiseta(Schrank,1802)

+

+

+ |

+|+ |

+| 4+

+ |

. pusilla(Jennings,1903)

. rattus(O.F. Muller,1776)}*

+|+]|

+ |

+ |

+|+]|

+ |

+|+]|

. scipio(Gosse,1883) *

. similis(Wierzejski,1893)*

+ |

+ |

+

+ |

++ |+

. tenuior (Gosse,1886) *

+|+ |

. tigris (O.F. Muller,1786)

+

+ |

+ [+ [+

+

++|+]

+

. uncinata(Voigt,1902) *

T
T
T
T
T
T
T
T
T. maiorHauer,1936*
T
T
T
T
T
T
T
T

. voluta(Murray,1913)*

+

T. weberi(Jennings,1903) *

+

+

Family: Trichotriidae

Macrochaetus collinsfGosse,1867) *

M. longipesMyers,1934*

+ |

+ |

M. sericus(Thorpe,1893)

Trichotria tetractis(Ehrenberg,1830%

+|+|+]|

+|+ |+ ]+

+

+

++ |+

Wolga spiniferaWestern,1894) *

+ 4|+ [+ +

Family: Trochosphaeridae

Filinia camaseclaMyers,1938*

F. longiseta(Ehrenberg, 1834

+

Trochosphaera aequatorialSemper,1872*

Sub-class: Digononta

Order: Bdelloidea

Family: Philodinidae

Philodina citrinaEhrenberg,1832*

+

+

Rotaria neptunigEhrenberg,1830) *

+

+

+

R. rotatoria(Pallas,1766) *

+

+

+

TOTAL ROTIFERA RICHNESS

86

93

78

85

128

101

82

83

121

114

+ present; - absent; *rare occurrence; **occurring in all beelganyin all beels

The sampled beels:#llohorichuk, 24Baalichapori, 3bighaliya, 4&Karatipar, 5tingri, 6 &Khorkhoria,
7 £okhai, 88Noldunga, 9Bor, 108Baatomaari
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The subfamily Pteromalinae (Chalcidoidea: Pteromalidae)
in South-Eastern Iran
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Abstract. A faunistic survey on the parasitic wasps of the subfamily Pteromdbaiman, 1820 (Hym., Chalcidoidea,
Pteromalidae) of South-Eastern Iran (Kerman province) was donetalnd® specimens representing 10 genera and 16
species are identified, among thdbinarmus altifrons(Walker, 1862) ané&yntomopus incurvi&/alker, 1833 are recorded
for the first time for the fauna of Iran. Previously recorded spexfiéderomalinae from this area are also reviewed and
listed. Faunistic analysis of the known species according to theibditin both in Iran and in a broader biogeographical
sense is also discussed

Keywords. Parasitoids, Iran, fauna, new records, distribution, map.

INTRODUCTION The recently published checklist of Pteromalidae
(Hymenoptera: Chalcidoidea) of Iran (Abolhas-
teromalidae is one of the most diverse fami- sanzadelet al 2017) includes 62 genera and 129
lies of the parasitic wasps with a worldwide species, of which 44 genera and 91 species belong
distribution, comprising 33 subfamilies with a to the subfamily Pteromalinae. Further Pteromal-
wide variety of taxonomic complications (Noyes inae species have recently been found by the sub-
2019). About 98% of Pteromalidae are recognisedsequent research (Moravvef al 2018, Lotfali-
as parasitoids on various stages of insects of manygadehet al 2020, Rahmanét al 2019, 2020,
orders or rarely, of spiders, therefore they play aShojaeyet al 2019, 2021, Gibsowet al 202))
significant role in the control of many pests in bringing the number of known Iranian species of
DIJULFXOWXUH IRUHVWU\ DQ Gtepdmdlixad BpA 1B, ikt alsdRixdicetéd the
Rasplus 1991). The subfamily Pteromalinae Dal-least contribution on this diverse group of parasi-
man, 1820 is the most species-rich group withintoids. Among the explored areas in South-Eastern
Pteromalidae with more than 2330 described spejarts of Iran, a moderately good knowledge of
cies in over 317 genera, distributed worldwide Pteromalinae is already devoted to Kerman pro-
(Noyes 2019). Still, very little is known about the vince (Mitroiu et al. 2011, Lotfalizadehet al
Pteromalinae fauna in Iran. Lotfalizadeh & Gha- 2012, Mahdavi & Madjdzadeh 2013, Ziaaddati
rali (2008) provided the first checklist of Iranian al. 2014, Mahdaviet al. 2015, Rahmanet al
Pteromalidae, which includes 78 species from va-2019, Shojaeyet al 2019, 2021), the areas
rious regions. contributed as the largest province of Iran with a

urn: Isid:zoobank.org:pub:8602A654-E284-4292-A385-D54A69F& 6C published:15 December 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz001.2021.2.183
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rather wide variety of climatic and habitat di- RESULTS
versity. Our recent infrequent surveys in these

areas led to the discovery of additional Ptero- In total, 16 Species be|0nging to 10 genera of

malinae species, presented is thaper. the subfamily Pteromalinae are listed, among
them, four genera and eight species are first re-
MATERIAL AND METHODS cords for the fauna of Kerman provindginar-

. mus altifrons (Walker, 1862) andSyntomopus
The material for the present study was spo-incurvusWalker, 1833 are also recorded for the

radically collected in various regions of the first time from Iran. Newly recorded species are
South-Eastern part of Iran (Kerman province) by marked with an asterisk)(

Malaise traps and using a sweep net, during

20132019. The specimens were treated and Family Pteromalidae Dalman, 1820
prepared according to the AXA protocol (van

Achterberg 2009), then card mounted and la-  Subfamily Pteromalinae Dalman, 1820
belled. The external morphology of the specimens
was studied under a NikGnSMZ645 stereo-
microscope and photographed using a C&non
EOS 700D (Canoninc., Japan) camera, mounted
with an adapter on Hurid Stereomicroscope
(Wetzlar Inc., Germany). ldentification of the 4
specimens was done based on the relevant keys
and descriptions (Graham 1969, Sureshan &
Narendran 2001, Dzhanokmen 2009, Mitroiu
2012). The terminology of the morphological pimachus arenicolaZ K R PVRQ JHEWR W\
characters generally follows that of Graham 4 yzN, Sweden.

(1969) and Gibsort al. (1997). Data about the

distribution of species are mainly extracted from  material examined. , ,UDQ .HUPDQ SURYL
Noyes (2019). The studied specimens are depo-LURIW' f1 f16.69"E, 686 m), swept

sited in the collection of the Department of Plant on Mentha pulegium04.09.2014, N. Amirinasab, leg.
Protection, University of Zabol, Iran (DPPZ). Pre-

viously recorded species of Pteromalinae from  Distribution in Iran. Kerman province (Sho-

Kerman province were also listed. jaeyet al 2019, 2021, current study).

GenusCaenocrepisThomson, 1878
Caenocrepid’homson, 1878: 51.

Type speciesDimachus arenicolaThomson,
878, by monotypy.

Caenocrepis arenicol§dThomson, 1878)

The following abbreviations have been used General distribution.Eastern Palaearctic (Iran
for some morphological terms: POL for posterior + Shojaey et al 2019, Kazakhstan), Western
ocellar distance; OOL for ocello-ocular distance. Palaearctic (Europe, Morocco, Turkey).

The institutes, where the type specimens were GenusCheiropachuswestwood, 1829
deposited are as follows: BMNH The Natural

History Museum, London, England; CUTT CheiropachusVestwood, 1829: 23.

Plant Protection Department, Cumhuriyet Univer-

VLWHVL 7RNDW =LUDDW )DN - Oryel SpeciesidRi¢iinwn quadrunkabncius
LUZN i Zoological Museum, Lund University, 1787, by original designation.

Sweden; MLSF - Museum "La Specola", Flo-

rence, lItaly; NHRM i Naturhistoriska Riks- Cheiropachus quadrungFabricius, 1787)
museet, Stockholm, Sweden; QMB - Queensland

Museum, Brisbane, Australia, and ZMU€Zoo0- Ichneumon quadrunfrabricius, 1787: 270,f. +ZM
logiske Museum, Copenhagen, Denmark. UC, Germany.
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Material examined. ,, ,UDQ .HURPDQha8 Q8L (Fig. 1B). Eye height 1.54.64 times
vince: Baft f 1 f (  longer than its length (lateral view) (Fig. 1C).
P ODODLVH WUDS MesoscttO EAD.8 times wider than its length

f 1 f ( P 0(Bi@ D) \Fdre wing with basal cell and basal fold
WUDS Mgahel@&n, leg. glabrous, marginal, postmarginal and stigmal
veins almost equal in length, stigma large (Fig.

Distribution in Iran Ardabil (Basiri et al 1E). Propodeum coarsely reticulate, median

2012), East Azarbaijan (Lotfalizadeh & Gharali carina and costula absent; plicae weakly indicated
2008), and Kerman (Mitroiet al 2011, current (Fig. 1F). Gaster sessile, ovate, elongate. Body
study) provinces. metallic green with bronze-copper reflectjo
wings hyaline, veins yellow, setae pale yellow
General distribution Eastern Palaearctic (Chi- and stigma dark brown (Fig. 2A).
na, Iran, Kazakhstan, Kyrgyzstan, Pakistan, Turk- Male (Fig. 2B). Body length: 22.3 mm.
menistan), Nearctic (Canada, U.S.A), Neotropical Similar to female, but antenna with two anelli and
(Argentina, Chile), Oriental (India), Western Pa- six funicular segments, costal cell forewing
laearctic (Armenia, Europe, Caucasus, Egypt, Is-widened with dense bristles, marginal vein shorter
rael, Lebanon, Morocco, North Africa, Russia, and wider, body metallic green with weak bronze-
Tunisia, Turkey). copper reflection, wings hyaline, veins and setae
brown.
Genus: Dinarmus Thomson, 1878
Distribution in Iran. Kerman province (current
Dinarmus Thomson, 1878: 56 (as subgenusDifa- study).
chusThomson).
General distribution Afrotropical (South Af-
Type species:Dimachus acutusThomson, rica), Oriental (India), Eastern (Pakistan, Iran
1878. Designated by Ashmead 1904. [New record]) and Western (Algeria, Israel)
Palaearctic.
Dinarmus altifrons (Walker, 1862y

(Figures 12) Genus: EuneuraWalker, 1844

. EuneuraWalker, 1844: 331.
Pteromalus altifrons: DONHU IHFWRW\SH

*BMNH, South Africa. Type speciesEuneura augarusValker, 1844,

Material examined. ,, ff ,URe@nan by monotypy.

province, % DUG VL U fl f41.84"E, Euneura lachni (Ashmead, 1887)
2040 m): swept onSophora sp., 12.08.2013,

., VZHSWBly&yhiza glabra 06.08.2013,  pachycrepis lachnhshmead, 1887: 193.
f VZHSW RQ ZHHG Foo

Azad-Biglari, leg. Material examined. ,, ,UDQ .HUPDQ SU
YLQFH 5D\HQ 1f f03.04"E,
Diagnosis Female (Figs £A). Body length: P ODODLVH WUDS Vs
2.88.0 mm. Head in frontal view 1.24.25 times f 1 53.28"E, 2440 m), Malaise
wider than high; (Fig. 1A). Clypeal margin WUDS ,, 6K ORKHEEDQ (

bidentate (Fig. 1A). Toruli inserted above lower

margins of eyes (Fig. 1A). Antenna with scape  Distribution in Iran. Ardabil, Hamadan, Teh-
reaching lower edge of median ocellus (Fig. 1A). ran (Rakhshanét al 2005), and Kerman (current
Width of head 2.2.9 times its median length study) provinces; No exact locality cited (OILB
(dorsal view) (Fig. 1B). POL 2.14 times longer  1971).
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Figure 1. Dinarmus altifrongWalker, 1862). Female. A = Head in frontal view, B = Head in dloises, C = Head in lateral
view, D = Mesosoma in dorsal view, E = Fore wing venation Ffopodeum in dorsal view.

General distribution Eastern Palaearctic (Iran, Type speciesPteromalus brevicornidRatze-
Japan, Kyrgyzstan, Korea, Pakistan, China), Ne-burg 1844, by monotypy.
arctic (Canada, USA), Oriental (India), Western

Palaearctic (Europe, Russia). Habritys brevicornis(Ratzeburg, 1844)
GenusHabritys Thomson, 1878 Pteromalus brevicorniRatzeburg, 1844: 201.
Habritys Thomson, 1878: 54 (as subgenusDifa- Material examined. , ,UDQ .HUPDQ
chusThomson). YLQFH %DUGVLU1L 253.36"E,

18¢
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Figure 2. Dinarmus altifrons(Walker, 1862). Lateral view of habitus, A = Female, B = Male

2088 m), Malaise trap, 03.05.2018, Sh. Moheb- zakhstan), Nearctic (Canada, U.S.A), Western Pa-

ban, leg. laearctic (Europe).
Distribution in Iran. East Azarbaijan, West Genus: HomoporusThomson, 1878
Azarbaijan (Hassan-Pashaimehr & Lotfalizadeh
2015), and Kerman (current study) provinces. HomoporusThomson, 1878: 60, 64.
General distribution Eastern Palaearctic (Iraf Type speciesPteromalus fulviventridValker,

Hassan-Pashaimehr & Lotfalizadeh 2015, Ka- 1835. Designation by Ashmead, 1904.
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Homoporus apharetugWalker, 1839)

Pteromalus apharetusValker, 1839: 228, Lectotype

f BMNH, United Kingdom.

Material examined. , , U DK@rman pro-
YLQFH .RRKSD\HK1 ff "

E, 1803 m), Malaise trap, 28.06.2018, Sh. MOheb'Shojaey

ban, leg.

Distribution in Iran. Kerman province (Sho-

jaeyet al 2021, current study).

General distributionEastern (China, Iran, Ka-
zakhstan, Kyrgyzstan, Russia) and Western (Eu-

rope) Palaearctic.
GenusPachycrepoideugsshmead, 1904
Pachycrepoideusshmead, 1904: 329.

Type speciesPachycrepoideus dubiuésh-
mead, 1904, by monotypy.

Pachycrepoideus vindemmig&ondani, 1875)

Pteromalus vindemmiaeondani, 1875: 14848, Lec-
W R W\ SMLSF, #aly.

Material examined. |,
YLQFH -LURIW 1

,UDQ
7 $8.84"E, 602

.HUPDQ

Material examined. ,, , U DK@rman pro-
vince, % DUGVLU fl f41.84"E,

2040 m), swept on Weed, 30.05.2013, M. Azad-

Biglari, leg.

Distribution in Iran. Ardabil (Lotfalizadeh &
Gharali 2008), Kerman (Mitroiuet al. 2011,
(Moravvejet al 2018), and Tehran (Rakhshati
al. 2004) provinces.

General distributionCosmopolitan.
Pachyneuron erzurumicum'R+DQODU

Pachyneuron erzurumicuhR+-D QOD U 30,
+RORW\EHTT, Turkey.

Material examined. ,,
YLQFH

,UDQ

5D\HQ 1f f03.04"E,

2093 m), Malaise trap, 25.05.2018, Sh. Moheb-

ban, leg.

Distribution in Iran. llam (Lotfalizadeh &
Gharali 2008), Kerman (Mitroiet al 2011, cur-

rent study), and Khorasan-e Razavi (Hasani &

Ma(gdzadeh 2012) provinces.
UR

General distributionEastern Palaearctic (Iran,

m), Malaise trap, 10.05.2019, Sh. Mohebban, leg. Kazakhstan), Western Palaearctic (Turkey).

Distribution in Iran. Kerman (Shojaeet al
2021, current study), and Qom (Farahabial
2010) provinces.

General distributionCosmopolitan.

Genus: PachyneuronWalker, 1833
PachyneuroiwWalker, 1833: 371, 380.

Type speciesPachyneuron formosuiwalker,
1833, by monotypy.

Pachyneuron aphidis % R XFKp
Diplolepis aphidis% R X F K p f. tGermany.

18¢

Pachyneuron formosumValker, 1833

Pachyneuron formosutwalker, 1833: 380, Lectotype

, f- tBMNH, United Kingdom.

Material examined. , ,UDQ
YLQFH 5DERU 1 f f53.28"E, 2440

m), Malaise trap, 24.06.2018, Sh. Mohebban, leg.

Distribution in Iran. llam (Lotfalizadeh &

Gharali 2008), Kerman (current study), and Kor-
destan (Dehdar & Madjdzadeh 2016) provinces.

General distributionEastern Palaearctic (Chi-
na, Iran, Japan, Kazakhstan, Kyrgyzstan, Tadzhik-

et al. 2021, current study), Khorasan-
Razavi (Hasani & Madjdzadeh 2012), Khuzestan

I+

.HUPDQ

.HUPDQ

SuU

SL
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istan), Western Palaearctic (Europe, Morocco, E, 1803 m), Malaise trap, 28.06.2018, Sh. Moheb-

Turkey). ban, leg.
Pachyneuron grandérhomson, 1878 Distribution in Iran. Alborz (Ebrahimi 2014),
East Azarbaijan (Lotfalizadeht al 2014), Fars
Pachyneuron grandd KRPV R Q /' HF WRotfdlig&tleh & Ahmadi 2000+as Pachyneuron
+LUZN, Sweden. concolor ) [ UVWHU (EUDKLPL
(current study), Kermanshah (Jalilvaret al
Material examined. , ,UDQ .HUP D Qo13)Uddd Tehran (Haeselbarth 1988sPachy-

vince, -LURIW"  f 1 f16.69"E, 686  neuron concolorprovinces.
m), swept on weed, 10.04.2013, N. Amirinasab,
leg. General distribution Afrotropical (Saudi Ara-
bia), Oriental (India), Neotropical (St Vincent &
Distribution in Iran. Kerman province (current  Grenadines), Eastern Palaearctic (China, Iran,
study), and Northern coastal (Sadeghi & Ebrahimi Kazakhstan, Taiwan), Western Palaearctic (Arme-
2001). nia, Europe, Caucasus, Georgia, Israel, Russia,
Turkey).
General distribution Eastern Palaearctic (Chi-

na, lran, Kazakhstan, Kyrgyzstan), Western Pa- Pachyneuron nelsonGirault, 1928
laearctic (Europe).

Pachyneuron nelsonf LUD X O W +RORW\S
Pachyneuron groenlandicunfHolmgren, 1872) QMB, Australia-Queensland.
Pteromalus groenlandicusloimgren, 1872: 100, Lec- Material examined. ,, ,UDQ .HUPDQ SU
W R W\ SMHRM ,#Greenland. YLQFH 5D\HQ 1f f03.04"E,
2093 m), Malaise trap, 25.05.2018, Sh. Moheb-
Material examined. , ,UDQ .HUPD @anS|ehR

YLQFH %DIW 1f [f18.22"E, 2736

m), Malaise trap, 11.05.2018, Sh. Mohebban, leg.  Distribution in Iran. East Azarbaijan (Lotfali-
S zadeh & Gharali 2008), Kerman (Shojael al
Distribution in Iran.Alborz (Haeselbarth 1983), 2021, current Study), Khorasan-e Razavi (Hasani

llam (Lotfalizadeh & Gharali 2008), Khorasan- & Madjdzadeh 2012), and Kordestan (Dehdar &
Razavi (Hasani & Madjdzadeh 2012), and Ker- Madjdzadeh 2016) provinces.

man (Mitroiu et al 2011, current study) pro-
vinces. General distributionCosmopolitan

General distribution.AfrOtrOpicaI (Yemen), Genus:RhaphitelusWa”(er’ 1834
Oriental (India), Nearctic (Greenland), Eastern

Palaearctic (China, Iran, Japan, Kazakhstan, Ko-Rhaphitelusialker, 1834: 168, 178.
rea), Western Palaearctic (Europe, Turkey).
Type speciesRhaphitelus maculatugvalker,

Pachyneuron muscarunfLinnaeus, 1758) 1834, by monotypy.
Ichneumon muscaruinnaeus, 1758: 567, Sweden. Rhaphitelus maculatusValker, 1834
Material examined. ,, ,UDQ .HUP D QRnh&phltBus maculatusvalker, 1834: 179, Holotype
YLQFH .RRKSD\HK 1 f f17.98" ,  #BMNH, United Kingdom.
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Material examined. ,, ,UDQ . HibP D Q.46 times its length (dorsal view) (Fig. 3B). POL
YLQFH 5D\HQ 1f f03.04"E, 1.554.75 times longer than OOL (Fig. 3B). Eye
P ODODLVH WUDS height 1.6&Q& Lirhes longer than its length
f 1 f40.71"E, 1743 m), Malaise (lateral view) (Fig. 3C). Pronotum with lateral
WUDS , 6K O0RKHE E Dapgle® Hlthost prominent. Mesoscutum .84
times wider than its length (Fig. 3D). Fore wing
Distribution in Iran. Alborz, Ardabil, East with basal cell and basal fold almost glabrous
Azarbaijan, Hamedan, Isfahan, Markazi, Zanjan except few setae on basal fold, marginal veint1.2
(Abolhassanzadeét al 2017), and Kerman (cur- 1.23 times longer than postmarginal vein and
rent study) provinces. 2.362.4 times longer than stigmal vein (Fig. 3E).
Propodeum with median area coarsely reticulate,
General distribution Australian (Australia), lateral parts smooth, median carina complete,
Eastern Palaearctic (Iran, Japan, Kazakhstan, Kyrplicae distinct (Fig. 3F). Gaster 1.4165 times
gyzstan, China, Turkmenistan, Uzbekistan), Ne-longer than wide; petiole 18.9 times longer
arctic (Canada, USA), Neotropical (Argentina, than wide and with parallel sides; posterior
Chile), Oceanic (New Zealand), Oriental (India), margin of first tergite emarginated. Head and
Western Palaearctic (Egypt, Europe, Israel, Rus-mesosoma dark green with metallic yellow ref-

sia, Tunisia, Turkey). lection; Antenna dark brown with scape yellow;
Legs with coxa concolorous with mesosoma, re-
Genus: SyntomopudNalker, 1833 mainder segments yellow. Wings hyaline, vena-
tion light brown; metasoma dark brown with
Syntomopu$Valker, 1833: 371, 372: petiole black (Fig. 4A).

Male (Fig. 4B). Body length: 1.5%1..75 mm.
Type speciesSyntomopus thoracicu#/alker,  Similar to female, but antenna with funicular

1833. Designation by Westwood 1839. segments slightly longer than width, decreasing in
_ length towards apex; marginal vein 2112
Syntomopus incurvusValker, 1833 times longer than stigmal vein.
(Figures 34)

Distribution in Iran. Kerman province (current
Syntomopus incurvusD O N H U /HFWRWY)S H |
+BMNH, United Kingdom.
General distribution Eastern (Iran New re-

Material examined. ,, f ,UDQ .HUdem]QKazakhstan, China) and Western (Europe,

SURYLQFH .RRKSD\HK f Turkey) Palaearctic.
( P ODODLVH WUDS ,

)DKUDM ' z1 22.88"E, 726m), DISCUSSION
ODODLVH WUDS , f 6K ORKHEEDQ
OHJ -LURIW 1 f [f16.69"E, 686 On the basis of the new findings, four genera
m), swept onMentha pulegium . (Euneura Walker, Habritys Thomson, Rhaphi-
N. Amirinasab, leg. telus Walker andSyntomopudValker) and eight

species of Pteromalina®ifarmusaltifrons, Eu-

Diagnosis Female (Figs #A). Body length:  neura lachnj Habritys brevicornis Pachyneuron
1.92.25 mm. Head in frontal view 1.28.29 formosum Pachyneuron grandePachyneuron
times wider than high (Fig. 3A). Toruli inserted muscarum Rhaphitelus maculatysand Syn-
above lower margins of eyes (Fig. 3A). Antenna tomopus incurvysare first recorded for Kerman
with scape not reaching lower edge of medianprovince. Considering the habitat diversity in
ocellus; funicular segments transverse except firstKkerman province as the largest province of Iran,
segment quadrate (Fig. 3A). Width of head 233 many more species than the listed taxa (Table 1)
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Figure 3. Syntomopus incurvu&/alker, 1833. Female. A = Head in frontal view, B = Head in deieal, C = Head in lateral
view, D = Mesonotum in dorsal view, E = Fore wing venation,FFopodeum in dorsal view.

are expected. On the other hand, very little iscorded from Iran. The geneBinarmusand Syn-
known about the occurrence of the known speciesomopushave seven and nine species in the Pa-
in other provinces of Iran (Figure 5). The 45 spe- laearctic region, respectively (Noyes 2019).

cies of Pteromalinae recorded in Kerman com-

prise only 39.8% of the known Pteromalinae from  The Iranian specimens @inarmus altifrons
Iran (Abolhassanzadeét al 2017, Moravvejet were rather similar to the description of the lec-
al. 2018, Lotfalizadelet al 2020, Rahmaret al totype from South Africa (Rasplus 1989). The
2019, 2020, Shogy et al. 2019, 2021, Gibsoat marginal clypeal dentacles make a V-shape in-
al. 2021). Two speciedDinarmus altifrons and  cision, a character that is slightly different from
Syntomopus incurvuare also representing new the U-shape incision illustrated in the African
records for the fauna of Iran. Thrd@inarmus  specimens and more similar to the Indian speci-
species (Eslami 1998, Hasaetial. 2011, Mitroiu mens of D. altifrons (Sureshan & Narendran
et al 2011) and only a singl@yntomopuspecies  2001). The scape reaches the lower margin of the
(Lotfalizadeh & Gharali 2008) were already re- median ocellus and the propodeal nucha sculpture
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Figure 4. Syntomopus incurvu&/alker, 1833+Lateral view of habitus. A. Female; B. Male.

is a bit different. Considering the type locality, The majority of the known Pteromalinae spe-
and the few minor differences, the specimens outcies in Kerman (42.2%) are not recorded outside
side South Africa may represent a different spe-the Palaearctic region. On the other hand, 20% of
cies. This should be verified by a direct exami- species share a distribution both in the Palaearctic
nation of the type specimens (BMNH London), and the Nearctic regions (Table 2). Not enough
and also by assessing the intraspecific variabilitydata are yet gathered to make an appropriate judg-
through examination of many specimens from ment about such distribution unless a complete
various regions. A world revision of the genus or faunal analysis based on extensive exploration is
at least of the species group would also be necesmade throughout the whole area of southeastern
sary to include molecular data. Iran.
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Figure 5. Distribution map for species of Pteromalinae in Kerman province. Numinéaidék and yellow shapes indicating
newly recorded species from Kerman and Iran, respectively.
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Table 1. List of the knownPteromalinae species in Kerman province.

Species hame

References

1  Anisopteromalus calandrag@loward, 1881) Shojaey et al. (2021)

2 Caenacis inflexgRatzeburg, 1848) Mahdavi et al. (2015)

3 Caenocrepis arenicoléThomson, 1878) Shojaey et al. (2019, 2021), current study

4  Callitula bicolor Spinola, 1811 Shojaey et al. (2021)

5  Catolaccus crassiceddlasi, 1911) Shojaey et al. (2021)

6  Cheiropachus quadrurgFabricius, 1787) Mitroiu et al. (2011); current study

7  Chlorocytus spicatu/Nalker, 1835) Shojaey et al. (2021)

8  Coelopisthia areolat#\skew, 1980 Shojaey et al. (2021)

9 Cyrtoptyx latipegRondani, 1874) Mitroiu et al. (2011), Shojaey et al. (2021

10 Dibrachys lignicolaGraham, 1969 Ziaaddini et al. (2014)

11 Dibrachys microgastri % R XF K p Mitroiu et al. (2011)

12 Dinarmus acutu§Thomson, 1878) Mitroiu et al. (2011)

13 Dinarmus altifrongWalker, 1862) Current study

14 Euneura lachn{Ashmead, 1887) Current study

15 Habritys brevicornigRatzeburg, 1844) Current study

16 Hobbya stenonotéRatzeburg, 1848) Lotfalizadeh et al. (2012)

17 Homoporus apharetu@Valker, 1839) Shojaey et al. (2021), current study

18 HomoporudebriculosugGirault, 1917) Shojaey et al. (2021)

19 Homoporudulviventris(Walker 1835) Mitroiu et al. (2011), Shojaey et al. (2021

20 MesopolobugasciiventrisWestwood, 1833 Mahdavi & Madjdzadeh (2013)

21 Mesopolobusericeus )| UVWHU Mahdavi et al. (2015)

22 NorbanusbrevicornisSzelenyi, 1974 Shojaey et al. (2021)

23 Novitzkyanusryptogaster%e R Xp H N Rahmani et al. (2019)

24 PachycrepoideugindemmiagRondani, 1875) Shojaey et al. (2021), current study

25 Pachyneuroraphidis % R XFKp Mitroiu et al. (2011), Shojaey et al. (2021
current study

26 Pachyneurorerzurumicum'R+DQODU Mitroiu et al. (2011), current study

27 PachyneurorformosunmWalker, 1833 Current study

28 PachyneurorgibbiscutaThomson, 1878 Shojaey et al. (2021)

29 PachyneurorgrandeThomson, 1878 Current study

30 Pachyneurorgroenlandicum(Holmgren, 1872) Mitroiu et al. (2011), current study

31 PachyneuroneucopiscidaMani, 1939 Shojaey et al. (2021)

32 Pachyneurommuscarum(Linnaeus, 1758) Current study

33 PachyneuromelsoniGirault, 1928 Shojaey et al. (2021), current study

34 Peridesmiadiscus(Walker, 1835) Shojaey et al. (2021)

35 PteromalusbedeguarigThomson, 1878) Lotfalizadeh et al. (2012)

36 Pteromaluscyniphidis(Linnaeus, 1758) Mahdavi et al. (2015)

37 Pteromaludolichurus(Thomson, 1878) Mahdavi et al. (2015)

38 RhaphitelusnaculatusWalker, 1834 Current study

39 SphegigasteineusMitroiu, 2008 Shojaey et al. (2021)

40 Sphegigastenigricornis (Nees, 1834) Shojaey et al. (2021)

41 SphegigastepedunculiventrigSpinola, 1808) Shojaey et al. (2021)

42  SphegigastepersianaMitroiu & Madjdzadeh, 2011 Mitroiu et al. (2011)

43 SphegigastetruncataThomson, 1878 Mitroiu et al. (2011)

44  Stenoselmaigrum Delucchi, 1956 Shojaey et al. (2021)

45  SyntomopuscurvusWalker, 1833 Current study
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Table 2.Biogeographical distribution of the Pteromalinae species in Kerman peovin

Distribution

Palaearctic

Holarctic (Palaearctic and Nearctic)
Palaearctic and Oriental

Palaearctic, Afrotropical and Oriental
Palaearctic, Nearctic and Oriental

$FNQRZOH G JRisl QUiMvais supported by grant
No. UOZ-GR-9618-6, University of Zabol. The authors also
thank Sh. Mohebban, M. Azad-Biglari, and N. Amirinasab,
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