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Abstract. The earthworm fauna of the wetlands of India is highly undected. We have carried out a survey of

earthworms in the Kuttanad wetland, an integral parthef Vembanad-Kol Ramsar Site, QGLDTVY ODUJHVW ZHW

international importance. Current investigation has documented 1@iespéelonging to 7 familiesMegascolex
travancorensis pentagonalStephenson, 1916 artelyphidrilus fluviatilis Rao, 1922wvere reported for the first time since
their original descriptiondBased on the current study. t. pentagonaliss raised to species rank lsls pentagonalisrom

the subspecies status. fluviatilis and Lennogaster chittagongens{Stephenson, 1917) are new records for the state of
Kerala. Present results provide a more complete picture of the earthworandbKuttanad wetland.

Keywords. Drawida, Megascolecidad/egascolexMoniligastridaeKerala.

INTRODUCTION state since the end of i@entury (Fedarb 1898,
Michaelsen 1910, Cognetti 1911, Stephenson
he earthworm fauna of India is highly diverse 1915, Aiyer 1929 etc). About 80% of the
and is well reported as compared to othercurrently known species were recorded in the
Asian countries (Julkat al 2009) with around early part of the last century (Narayanenal.
451 species (Narayananal. 2020, 2021, Tiwari  2016a). At present, 120 species of earthworms
et al. 2021). The Indian state of Kerala is a small representing 31 genera in 9 families are recorded
and narrow strip of land spreading over an area offrom Kerala state (Narayanaat al. 2016, b, c,
38,863 km along the southwest corner of the2017, 2018, b, c, 2020b, 2021, 2022, Anug al.
Indian subcontinent and the earthworm fauna of2020, Loneet al. 2022). Wetlands are often
the state is very rich and fairly well documented termed as piological supermarket$because of
compared to other states of India. Various work-the extensive food chains and rich biodiversity
ers have documented the earthworm fauna of thehey support, providing unique habitats for a wide

urn: Isid:zoobank.org:pub:458E94E5-9087-427D-8CE2-7935C5D41C6C published: 21.06. 2023
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range of flora and fauna (Mitsch & Gosselink mm of annual rainfall through two monsoon
2000). The earthworm fauna of Ramsar wetlandsseasons, with uniform high air and water tempe-
of India is not well documented (Chandzt al. rature (2285°C), having humidity ranges be-
2021), except Renuka wetland, Pong Dand an tween 7080% throughout the year (Jolet al.
Chander Lake (Julka & Paliwal 2000, Paliwal & 2009).

Julka 2009, Paliwal 2018). Kuttanad wetland is

one of the best-known backwater ecosystems of The area comprés flood plains, coastal allu-
India DQG DQ LQWHJUDO SDUW Rial bgtGrivey networksunumerqus zangls, large
land of international importance, the Vembanad- Paddy fields, lakes, and remains water-logged al-
study by the Zoological Survey of India did not flood submergence during monsoon and saline
report any earthworm species from this wetlang Water ingression during the summer months (John
(Anon. 2009). Albeit, eight species of earthworms &t @l- 2009, Narayanaret al. 2011). Kuttanad

; ; tland has 53,639 ha of paddy fields and is
were randomly reported from the various reglonsWe oo
of this wetland (Michaelsen 1910, Aiyer 1929, known as thefice bowl of Keraldfl Most of these

Narayanaret al. 2015, 2016, Anuja et al. 2020 paddy fields remain submerged in water during

S the non-crop season and water has to be pumped
2023). They ardrawida impertusaStephenson, out to the backwaters before the commencement
1920, Pontoscolex corethrurus 0O O HU

. ) . ; _ of the cultivating season (Sashikumar & Palot
Argllophllus_ \{arlabllls (Aiyer, 1929), Eukerr_lf?l_ 1996). Based on the soil, pH, geomorphology and
kuekenthali(Michaelsen, 1908).ampito mauritii  gajinjty intrusion, Kuttanad is subdivided into six
Kinberg, 1867Metaphire houllet(Perrier, 1872),  agro-ecological zonesiz., Vaikom Kari, North
Megascolex insignisMichaelsen, 1910 andl.  Kuttanad, Kayal lands, Lower Kuttanad, Upper
konkanensisFedarb, 1898. Among these seven Kuttanad, and Purakkad Kari (Indo-Dutch Mis-
were reported before independence. Here wesion 1989).

provide new earthworm records from the Kutta-

nad wetland, based on collectiowarried out Earthworms were collected primarily by dig-
between 2010 and 2022. ging and hand sorting method (Julka 1990) from
various habitats, such as dykes, home surround-
MATERIALS AND METHODS ings, paddy fields, recently reclaimed wetlands by

filling the lateritic soils from the midland hills,
grassy patches, wooded areas, in detritus and
other natural substrates, also handpickezin
soils under logs, branches, rocks, stosiesCol-

. : ) \ lected live specimens were placed in small plastic
and Meenachil, located n the fert|le_ low-lying bags along \I?vith the substrat%. Later coIIectepd spe-
areas of Vembanad estuarine system in the Keraljmens were washed and preserved in 5% for-

state of southwest India (Fig. 1) (Jol al.  mgajin if possible in the field itselAll anatomical
7KLV UHJLRQ OLHRVfEMW 5B {tiods Were made by dorsal dissection un-

DQG 4 f T( ZLWK D JHRJIUD & lginBdRlaPtkkeBmitrbscope (Nikon SMZ800
1,100 knf which spreads over Alappuzha, Kot- N). Specimens were identified following standard
tayam and Pathanamthitta districts and separateg@teratures (Stephenson 1923, Aiyer 1929, Gates
from the Arabian Sea by a narrow strip of land 1972, Julka 1988Blakemore 2012, Chanabwt
(Shari & Chitra 2005, Johet al. 2009, Narayanan al. 2013) Identified specimens were deposited in
et al. 2011). Kuttanad wetlands has many charac-the earthworm laboratory of the Advanced Centre
teristic features compared to the other wetlands ofof Environmental Studies and Sustainable Devel-
the world, one distinct feature is that it lies 0.6 to opment (ACESSD), Mahatma Gandhi University,
2.5 m below mean sea level, receives nearly 3,200Kerala, India.

Kuttanad is a highly complex wetland eco-
system, primarily a deltaic formation of four-river
systems, namely, Achencovil, Pamba, Manimala
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Figure 1. Location of the Kuttanad wetland in southwest India
TAXONOMY aclitellate (ACESSD/EW/1072), Kumarakom
( fl ).f Kottayam Dist., Kerala,

Family Moniligastridae Claus, 1880

Drawida ghatensisMichaelsen, 1910
Drawida ghatensisichaelsen, 1910: 52.

Material examined.l aclitellate (ACESSD/

EW/1030), Aymanam, Kottayam Dist., Kerala,
home garden, 03.01.2018, leg. G. Sreekumar; kom, Vadayar (new records), Anikadu, Aruva-

near pond, 07.03.2019, leg. G. Sreekuyr@iguve-
niles, 9 aclitellates, 1 clitellate (ACESSD/EW/

9DGD\DU f 1 "E), Kbt- |
tayam Dist., Kerala, edge of paddy field, 12.10.
2022, leg. S.P. Narayanan, V.T. Kurien.

Distribution in Kerala. Aymanam, Kumara-
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pulam, Athirampuzha, Bonacau@harupara, Ka- with grass patch close tdPandanus stand,
dakkal, Kakkara, Kalleli, Karimbinthodu, Kavalai 15.08.2022, leg. S.P. Narayanan, V.T. Kurien; 2
in Forest Tramway, Kottayam, Kulathupuzha, juveniles, 7 aclitellates (ACESSD/EW/1487), E-
Kurichi, Maddathoray, Marangatupally, Mukkun- GDWK XD f 1 "1 f 1 “(

ni Reserve Forest, Munnilavu, Nedumkunnam, Dist., Kerala, home surrounding, 15.08.2022, leg
Neyyar Wildlife Sanctuary, Njaloor, Orekar, Pi- S.P. Narayanan, V.T. Kurien; 1 juvenile, 2
nangathodu, Plassinal, Ponthenpuzha, Ponmudiaclitellates, 2 clitellates (ACESSD/EW/1488),
Pulpally, Puthuvely, Road to Valiyaparathodu OHSUD O f1 19 f 9 E), Pathanam-
(Silent Valley National Park), Thenmala, Thiru- thitta Dist., Kerala, home surroundings in paddy
valla (Michaelsen 1910, 1913, Stephenson 1915field, 15.08.2022, leg. S.P. Narayanan, V.T. Kuri-
Aiyer 1929, Julka & Chandra 1986, Narayamdan er; 7 aclitallates, 10 clitellates (ACESSD/EW/

al. 2014, 2016, Nair et al. 2015, Stahrumithrat .DUXPDGL f 19 "1 f
al. 2018, Johret al 2019, Thakuret al. 2021,  Alappuzha Dist., Kerala, open grasgyxénopus
Anujaet al. 2023. compressysarea in a dyke, 15.08.2022, leg. S.P.
Narayanan, V.T. Kurien; 2 aclitellates (ACESSD/
Remarks. Endemic to India. Thakuet al. (: &KHQQLWKDOD f 1"

(2021), reported. ghatensidrom Neyyar Wild-  E), Alappuzha Dist., Kerala, home surrounding in
life Sanctuary of Kerala and as per the descriptiona reclaimed land W|th|n paddy field, 15.08.2022,
provided, prostate is ovoid or thickly pear-shaped,leg. S.P. Narayanan, V.T. Kurien; 3 clitellates
as stated by Stephenson (1923). But later J&ilka (ACESSD/EW/1524), Pattassery near Neelam-
Chandra (1986) described the prostate as shortySHUR R U f 1 ~1E), Kottdyam Dist.,
VWDONHG DQG RYRLGDO -WKRefla, PhidrieQsdrrourielgs KnwitirrR paddy field,
VKDSHGYT ZLWKTHakured AIgM |LJX0QrH2.2022, leg. S.P. Narayanan, V.T. Kurien; 2
(4C) vas deferengoins the prostate at its lateral DFOLWHOODWHYV $&(66" (:

side. But in Stephenson (191%gs deferengoins 471 f 9YE), Alappuzha Dist., Kerala, bund
the prostate at its anterior face. Therefore, thisbetween paddy field and lake, 07.12.2022, leg
record needs further corroboratidh. ghatensiss S.P. Narayanan, V.T. Kurien; 2 juveniles, 1
a species complex, shows great variation with res<litellate (ACESSD( : 3DUDO Nf 1
pect to the shape of the spermathecal atrium f 9§ E), Kottayam Dist., Kerala, reclaimed
(Stephenson 1915, 1923; Aiyer, 1929; Juka land in wetland, 07.12.2022, leg. S.P. Narayanan,
Chandra, 1986). But Thaket al. (2021) present V.T. Kurien; 4 aclitellates (ACESSD/EW/1537),
initiation of the DNA barcode signatures (COl) of .DLQDNDUL f 1 B), Algppukha
this group will be helpful in future to resolve Dist., Kerala, bund with tree near river, 07.12.

taxonomical problems in this species complex. 2022, leg. S.P. Narayanan, V.T. Kurien; 1 acli-
tellate, 1 clitellates (ACESSD/EW/1562), Chee-
Drawida impertusaStephenson, 1920 SXQJDO f 1 "1 f 1 “(

) ) ) Dist., Kerala, paddy field, 11.12.2017, leg. R.
Drawida barwelli var. impertususStephenson, 1920: Anuja, S. Sathrumithra, V.T. Kurien.

200.

Drawida barwelli var. impertusa Stephenson 1923: . .
134. P P Distribution in Kerala. Cheepungal, Chen-

Drawida impertusgStephenson): Gates 1965: 87. nithala, Edathua, lllichira, Kainady, Kainakari,

Karumadi, Mepral, Paral, Pattassery near Neelam-

Material examined.1l juvenile, 6 clitellates peroor, Perumthuruthu (new records), Anikadu,
(ACESSD/EW/1094), Perumthuruti@ f 9 "1 Kanjikode, Kanjirapally, Karimbinthodu, Keru-
76f 1 . (Kottayam Dist., Kerala, paddy maadi (Karumady, Karumadi), Marangatupally,
field, 21.12.2018, leg. R. Anuja; 2 aclitellates, 2 Monipally, Munnilavu, Pallikathodu, Peppara
FOLWHOODWHYV $&(66" (: WildlieeL saottubpy, Perunfthuruthu, Thiruvella
"1 f 1 “AlappuzhaDist., Kerala, dyke (Thiruvalla), Vandiperiyar (Michaelsen 1910,

$0D

1

.DL

.RYV
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Aiyer 1929, Gates 1965, Kathireswatial. 2005, Poonjar, Puthuvely, Tenmalai, unspecified loca-
Thakuret al.2021, Anujeet al. 2023. lity within Wayanad forest, Uzhavoor, Vattiyoor-
kavu, Vembayam (Michaelsen 1910, Aiyer 1929,
Remarks.Native peregrine (Narayanagt al.  Nair et al 2007, 2015, Kushwahat al. 2015,
201@). Thakur et al. (2021) records from Narayananet al. 2016, Athira et al. 2016,
Peppara Wildlife Sanctuary of Kerala state needsKkumariet al. 2021a, Anujaet al.2023).
further corroboration. Since, certain key cha-

racters given and the figures provided are not Remarks.Endemic to southwest India. Often

matching. Genital markings are very rare in misspelled asD. travancorense(Thakur et al.
Drawida (Gates 1972), Thakuet al. (2021) 2021, Reynolds & Wetzel 2023)

themselves stated same in paper (Thadual.
2021: 123). Hence, the presence of genital mark- Family Acanthodrilidae Claus, 1880
ing is of great importase in species level iden-
tification of Drawida. In D. impertusagenital

markings are always present (Gates 1965), as

pair of fa"')’ large, oval whitish papillae on Eudichogaster chittagongenssdephenson, 1917: 411.
segment 10 in front of the male pores (Stephenson ennogaster ~ chittagongensisStephenson):  Gates
1923, Aiyer 1929, Gates 1965, Blakemore 2012). 1940: 192.

Thakur et al. mentioned the presence of whitish

papillae in front of the male pores, but such  Material examined 5 clitellates (ACESSD/
papillae are not shown in the figure of the species (. 5DPDQND@A 1 f f557E),

provided. Thakuret al. described the prostate as aAjappuzha Dist., Kerala, homestead, 11.08.2019,
spherical or sometimes pear-shaped, glandularieg S p. Narayanan.

duct {vas deferer® joins at the anterior end. But
as per Stephenson (1923), Aiyer (1929) and pigyibution in Kerala Ramankary (new re-
Blakemore (2012) and our perso_nal observatlonscord for the state).

prostates are glandular, sessile and circular
(spheroidal), and the vas deferens joins the piesta

at its antereo-median side (Aiyer 1929, Gateskn
1965).

é_ennogaster chittagongensiStephenson, 1917)

Remarks Subendemic species. As of now it is
own only from this site in the state.

Drawida travancorensidMichaelsen, 1910 Family Aimidae Duboscq, 1902

Drawida travancorensidichaelsen, 1910:6t Glyphidrilus annandaleiMichaelsen, 1910

Figure 2
Material examined 2 aclitellates (ACESSD/ (Figure 2)

(: 1H H ODPSHURRU f . ll élyphidcrilusTEmn,andaIeMichaeIsen, 1910: 101.
E), Alappuzha Dist., Kerala, home surroundings gyphidrilus achencoilCognetti, 1911: 508psus.
in lateritic soil within Kuttanad, 08.10.2021, leg Glyphidrilus rarusRao, 1922: 64.

Sreehari Mohan. Glyphidrilus safforensi®ao, 1922: 66.
Distribution in Kerala Neelamperoor (new Material examinedl juvenile (ACESSD/EW/
record), Anchal, Anikadu, Chadayamangalam, 1IHHQGRRU f 1 1), f

Edamarug, Ezhukone, lllikalkallu, Kanjirapally, Kottayam Dist., Kerala, paddy field, 12.12.2018,
Karimbinthodu, Kodanoor, Kolazhy, Kottayam, leg. R. Anuja, S. Sathrumithra, V. T. Kurien; 1 ju-
Marangatupally, Meenadam, Melukavu, Moni- venile, 1 clitellate (Fig. 2) (ACESSD/EW/ 1525),
pally, Munnilavu, near Thangalpara - Vagamon, .DLQD G\ f 1 "1 E)f Afippluzha
Nedumkunnam, Pampady, Pangada, Peppar®ist., Kerala, paddy field, 07.12.2022, leg. S.P.
Wildlife Sanctuary, Plassinal, Ponthenpuzha, Narayanan, V.T. Kurien.
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Material examined 4 juveniles, 1 clitellate
$&(66" (: OXNNDGD f 1 "1
T ( $0ODSSX,]Ké&alal paddy field,
15.08.2022, leg. S.P. Narayanan, V.T. Kurien.

Description Dimension: Clitellate + length
173 mm, width 3.5 mm (at segment 25), segment
number 332. Setae lumbricine, body cylindrical in
the anterior region, quadrangular behind clitellum.
Clitellum annular in segments 38; ventro-
lateral clitellar wing (Fig. 3A) is in segments 25
31. Dorsal pores absent, male pores, female pores,
spermathecal pores invisible. Genital markings
present (Fig. 3B), in segments £3, 33, 34, 35
paired onbc setal lines; median single one on
segments 122, 3789 onaasetal lines.

Distribution in Kerala.Mukkada (new record).

Remarks.Endemic to India. New addition to
the Kerala state, previously it was known only
from Madapur (= Madapura), Fraserpett (Kushal-
Figure 2. Glyphidrilus annandaleMichaelsen, 1910, nagar), Shimoga (Shivamogga) of Karnataka state

wings +ventral view.GM = genital marking. and Narayan oYordevia Dicu (Karnataka state?)
(Rao 1922, Chanabuat al.2013.

Distribution in Kerala.Kainady (hew record),

Achencoil (Achankovil) River banks, Calicut Family BenhamiidaeMichaelsen, 1897
(Kozhikode), Chathannoor, Chavara, Jaithy Field _ o
(Jagathy?), Karunagapally, Kottiyam, Kurichi, Dichogaster bolau(Michaelsen, 1890)

Madathoray (Madathara), Malabar, Malapuram
(Malappuram), Neendoor, Neyyantinkara, Periya,
Quilon (Kollam), Tiruvallur, Trivandrum (Thiru-
vananthapuram), Vatakara, Vellany (Vellayani)
(Michaelsen 1910, 1913, Cognetti 1911, Stephen-

Benhamia bolavicorr. bolaui) Michaelsen, 1891.: 9.
Dichogaster(Diplothecodrilug bolaui Csuzdi 2010:
102 (for complete synonymy).

Material examinedl juvenile, 1 aclitellate, 13

son 1916, EIAmmarégt aI.2015;_Nairet aI_.2015,_ FOLWHOODWHYV $&(66' (: EDPD (
Narayanaret al. 2016, Deepthi & Kathlreswan 1 f 1 "( $ODSSX]KD 'LVW H
2016, Georgeet al. 2017, Sathrumithrt al. o5 of house, 30.12.2010, leg. S.P. Narayanan; 2
2018, Anujeet al.2023). FOLWHOODWHYV $&(66' (: 5DPD
, _ ‘1 f T ( KRPHVWHD @g.
RemarksEndemic to India. S.P. Narayanan; 18 clitellates (ACESSD/EW/
. - 5DPDQNDU\ f § 1 fo
Glyphidrilus fluviatilis Rao, 1922 from decaying leaf litter on roof top, 19.09.2021,
(Figure 3) leg. S.P. Narayanan.
Glyphidrilus fluviatilisRao, 1922: 53. Distribution in Kerala. Ramankary (new re-
Glyphidrilus annandale{Rao): Stephenson 1922: 387. cord), Athirampuzha, Ernakulam, Kanjikode, Ko-
Glyphidrilus fluviatilis Chanaburet al.2013: 27. ottikal, Monipally, Neyyattinkara, Periya, Trivand
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Figure 3. Glyphidrilus fluviatilisRao, 1922: A = Ventral view of wings;
B = Ventral view of anterior portiosM = genital marking.

rum (Thiruvananthapuram), Vatakara (Michaelsentrunk, 07.12.2022, leg. S.P. Narayanan, V.T. Ku-

1910; Stephenson 1916; Kathireswaet al. rien.

2005b, Narayanaet al. 2014, Deepthi & Kathir-

eswari 2016, Georget al. 2017, Anujaet al Distribution in Kerala Neendoor, Ramankary,

2023. Veliyanadu (new records), Adakasthala, Chan-

guvetty, Chempala, Devi Estate Pettickal (Attap-

Remarks Exotic species. One of the most pady), Kaniyambatta, Kooriyad, Manjeswaram,

widespread peregrine earthworm species in theNellikkuzhy, Ponpally, Pulpally, Thazhesam-

world (Csuzdiet al.2008). barkode - Attappady, Vallikadavu, Vazhakkulam
(Narayanaret al. 2016; Sathrumithreet al. 2018
Family Megascolecidae Rosa, 1891 Johnetal. 2019)
Amynthas alexandrBeddard, 1901 Remarks Exotic species, widely distributed in
the world (Blakemore 2012). Narayanan al.
Amyntas alexandBeddard, 1901: 999. (2016@) reported this species for the first time
Amynthas alexandriBlakemore 2012: 331 (for com- from the state. Now its range is expanding within
plete synonymy). the state.
Material examined 1 juvenile (ACESSD/ Lampito mauritii Kinberg, 1857

EW/1122) 5DPDQNDU\N ff 11 'E),
Alappuzha Dist., Kerala, road side, 11.08.20 19,| ampito mauritii Kinberg, 1867: 103; Blakemore

leg. S.P. Narayanan; 4 clitellates (ACH> 2012: 331 (for complete synonymy).

(: 1HHQGRRU f 1 EX f 1 °
Kottayam Dist., Kerala, roadside in paddy field, Material examined 1 clitellate (ACESSD/
12.10.2022, leg. S.P. Narayanan, V.T. Kurien; 1EW/866), Neendoor f "1 f 1
FOLWHOODWH $&(66" (: g} Qditalpetn DGt Kerdla, paddy field, 11.12.

T "1 f ¥E), ‘Alappuzha Dist., Kerala, 2017, leg. R. Anuja, S. Sathrumithra, V.T.
reclaimed land in wetland, beneath decaying treeKurien; 4 aclitellates, 1 clitellate (ACESSD/
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EW/870), Perumthuruthu f “1f 1 Kurien; 3 clitellates (ACESSD/EW/1073), Kuma-
“(, Kottayam dist., Kerala, paddy field, rakoP fl , hdar pond, 07.03.
11.12.2017, leg. R. Anuja, S. Sathrumithra, V. T. 2019, leg. Sidharth Mohan; 1 juvenile, 1 acli-
Kurien; 1 juvenile, 6 clitellates (ACESSD/EW/ tellate, 1 clitellate (ACESSD/EW/557), Raman-
1095), Perumthuruthu f "1 f 1 NDU\ f 1 "1 f, Afappuzha Dist.,
E), Kottayam dist., Kerala, paddy field, 21.12. Kerala, homestead, 18.01.2016, leg. S.P. Nara-
2018, leg. R. Anuja; 2 clitellate (ACESSD/EW/ yanan; 3 juveniles (ACESSD/EW/1377), Neelam-
,OOLFKLUD f 9 “Alap- f $HURRU f 1 1 f 1T "( -KRPH V
puzha Dist., Kerala, dyke with grass patch closeings in lateritic soil within Kuttanad, 08.10.2021,
to Pandanusstand, 15.08.2022, leg. S.P. Nara- leg. Sreehari Mohanl clitellate (ACESSD/EW/
yanan, V.T. Kurien; 1 juvenile (ACESSD/EW/ (UDPDWKRRU f 1 "1- f 1
.DUXPDGL f 1 "1 flappuzhé Dist., Kerala, homestead near paddy
Alappuzha Dist., Kerala, open gras®yx¢nopus field, 15.08.2022, leg. S.P. Narayanan, V.T. Ku-
compressysarea in a dyke, 15.08.2022, leg. S.P.rien; 1 juvenile, 1 clitellate (ACESSD/EW/1515),
Narayanan, V.T. Kurien; 5 clitellates (ACESSD/ 1HHQGRRU f 1 ~E), Kpttafam’
(: 9HOL\DQDGX f 1 91 1Dist.fKerfla, fdadside in paddy field, 12.10.202
E), Alappuzha Dist., Kerala, reclaimed land in leg. S.P. Narayanan, V.T. Kurien; 1 clitellate
wetland, 07.12.2022, leg. S.P. Narayanan, V.T. $& (66" (: 3DUD®"1 f M 1
Kurien. 32°E), Kottayam Dist., Kerala, reclaimed land in
wetland, 07.12.2022, leg. S.P. Narayanan, V.T.
Distribution in Kerala lllichira, Karumadi, Kurien.
Veliyanadu (new records), Chittur, Ernakulam,
Kanjikode, Kerumaadi (Karumady), Killipalam, Distribution. Eramathoor, Kumarakom, Neel-
Kolazhy, Murukunpuzha, Neduvathoor, Neen- amperoor, Neendoor, Paral, Ramankary (new
door, Oachira, Ollur, Palakkad town, Pallode, records), Amalagiri, Aryankavu, Athirampuzha,
Paravoor, Peringandoor, Perumthuruthu, ShasCalicut (Kozhikode), Chempala, Chennithala,
thancottah (Sathamkotta), Shertalay (Cherthala)Chittur, Elavathur, Engandiyur, Ernakulam, Ka-
Trichur (Thrissur), Trivandrum (Thiruvanan- dakkal, Kalady, Kalleli, Kaniyambatta, Kanji-
thapuram), Vanchiyoor, Vatakara, Vazhote, Vaz- kode, Karimbinthodu, Kavalai, Kerumaadi (Ka-
huthakaud (Michaelsen 1910, 1913, Cognettirumadi), Kokkathodumoozhy, Kottayam, Kulattu-
1911; Kathireswarket al 2005, Nairet al. 2007,  puzha (Kulathupuzha), Kummanoor, Maddatho-
2015, Manazht al 2013, EIAmmaret al 2015, ray (Madathara), Manalithara, Maneera, Meena-
Athira et al. 2016, Deepthi & Kathireswari 2016, dam, Mlappara in Periyar National Park, Moni-
Jacobet al. 2017, Sreelekshnait al. 2017, Anujeet  pally, Muthalamada, Palghat (Palakkad), Pangada,
al. 2023. Parambikulam road+ Muthalamada, Pathanapu-
ram, Peechi, Perumthuruthu, Pinanganthodu, Pul-
Remarks Native peregrine species (Narayanan pally, Puthuvely, Quilon (Kollam), Shasthan-
et al. 201&). Acquired wide global distribution cottah (Sathamkotta), Thenmala Reservair

(Blakemore 2012). Shendurney Wildlife Sanctuary, Thiruvanjoor, Ti-
rur, Tiruvallur, Travancore, Trivandrum (Thiruva-
Megascolex konkanensiedarb, 1898 nanthapuram), Vettoor (Fedarb 1898, Michaelsen
1910, Stephenson 1916, 1925b, Kathiresetail.
Megascolex konkanengigedarb, 1898: 434. 2005, Narayanaret al. 2014, 2018, 2019,

Balachandraret al. 2015,El Ammatri et al. 2015,

Material examined 1 clitellate (ACESSD/ Nair et al. 2015, Athiraet al. 2016, Jacolet al.

(: SHUXPWKXUXWKX f 12017, Sreelekshffet al. 2017, Sathrumithrat al.

¢ .RWWD\DP GLVW . H U BBPJoh®taiG2G19, Chahdir®t al. 2021, Lone
11.12.2017, leg. R. Anuja, S. Sathrumithra, V.T. et al.2022, Anujeet al. 2023.
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Remarks Endemic to India. Intestine origin is present in furrow 4/5. Ventral setae in regular
of species specific importance in the identification longitudinal lines, dorsal & are not. Clitellum
of Megascolexspecies In this species the intes- light pinkish cream colour (in life), in segments
tine begins in segment 16 (Fedarb 1898, Stepheni4+617 (36 ODOH ILHOG RQ V-HIJPHQV
son 1923), whereas in Loret al. (2022) speci- gonal in shape, with the base forwards, the whole
mens it starts from segment 18. Moreover Lehe occupying the anterior 2f3of segment; lateral
al. (2022) figures (5a and 5b) depicting the genital area to outwards, the whole area surrounded by a
region and spermathecaeMf konkanensigs not  groove and marked by an inverted T-shaped de-
corresponding with the actual description Mf pression (Fig. 4A). Spermathecal pores small, in
konkanensisThe provided genital region figure is intersegmental furrows 7/8/9, in line with(Fig.
matching with the description d¥. cochinensis  4B). Septa 6/210/11 thickened, following septa
Stephenson, 1915 and not wilth konkanensis  are moderately thickened, gradually thinner as far
Hence due to Lonet al. (2022) contradicting as 16/17. Gizzard barrel-shaped, in segment 5.
anatomical features and figures provided, thelast heart in segment 13. Holandric, testes and
identity of the species from Parambikulam road funnels free in segment 10 and 11, seminal vesi-
Muthalamada, Thenmala ReservdiShendurney cles in segments 11, and 12. Intestine begins in

Wildlife Sanctuary, Mlappara in Periyar National segment 16. Prostates racemose, large, el@tate

Park needs further corroboration. band-like or irregularly rectangular, incised, in
segments 120; prostatic duct muscular, shiny,
MegascolexpentagonalisStephenson, 1916 ectal end thicker, transversely placed, gradually
stat. rev. thinner at ental end, sinuous, with a bent and
(Figure 4) twisted before entering the gland. Spermathecal
ampulla large, sausage-shaped, bent, ental end
Megascolex pentagonal&tephenson, 1916: 331. slightly dilated (Fig. 4C); duct short, half as thick
Megascolex travancorensiar. pentagonalisStephen- a5 ampulla; spermathecal diverticulum arising
son: Stephenson 1923: 278. from the ental end of the duct, more than lelf

Megascolex travancorensis pentagonglitephenson:

Blakemore 2007 37, long as ampulla, tubular, thin, with a slight

dilatation at ental end.

Material examined.7 clitellates and 2 juve- o )
niles, $&(66" (: &KHQQLWKDO Blstrlblftlorﬂ in Kerala Chennithala, Erama-

1 [ $ODSSX]KD 'L\JRgor (neyyyesesgs), Trivandrum (Thiruvanan-
home surrounding in a reclaimed land within thapuram) (Stephenson 1916).
paddy field, 15.08.2022, leg. S.P. Narayanan, _
V.T. Kurien; 1 juvenile, 1 clitellate (ACESSD/ Remarks.Endemic (Narayanaet al 2016a).
(: (UDPDWKRRU f 9§ 1 Earlier itqwvas known only from the type locality.
E), Alappuzha Dist., Kerala, homestead close toOne clitellate and 1 juvenile worms are in full
paddy field, 15.08.2022, leg. S.P. Narayanan,length the rest lost posterior portion while
V.T. Kurien. collecting. M. pentagonalisinitially described at
species rank by Stephenson (1916), but later he
Description Dimension: clitellatetlength 274  treated it as a subspecies Mf travancorensis
mm, width 6 mm, segments 331, and juvenle Michaelsen, 1910 (Stephenson 192Bhere are
length 272 mm, width 5.5 mm, segments 417.considerable differences in the male field, dimen-
Colour a uniform medium grey. Secondary annu-sions and shape of spermathecae in all the five
lations present in segments®7 Anterior end  subspecies oM. travancorensis Due to these
truncated. Setae enlarged at the anterior portionsfacts and based on the present stul, t.
Prostomium combined pro-epilobic. First dorsal pentagonalisis elevated to species rank &k
pore in intersegmental furrow 5/6, indication pentagonalisStephenson, 1916.
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Figure 4. Megascolex pentagonalstephenson, 1916: A = Male field; B = Spermathecal pore region; @m8shecae of the
right hand sideCl. = clitellum, F.P. = female porelM.F. = male field,Sp.A.= spermathecal ampulla,
Sp.Div.= spermathecal diverticulurBp.P.= spermathecal pore.

Metaphire houlleti(Perrier, 1872) 12.10.2012, leg. S.P. Narayanat clitellate
(ACESSD/EWI/868), Perumthuruthu f9 1
Perichaeta houlletPerrier, 1872: 99. N76f 1 “( .RWWD\DP GLVW .HL
Metaphire houlleti Blakemore 2012: 478 (for com- field, 11.12.2017, leg. R. Anuja, S. Sathrumithra,
plete synonymy). V. T. Kurien; 13 clitellate (ACESSD/EW/1485),

(UDPDWKRRU f 1 "1 f 1 "( $¢

Material examined.2 clitellates (ACESSD/ Dist., Kerala, homestead near paddy field,

(: 5DPDQNDU\N f fT1 YE) 15.08.2022, leg. S.P. Narayanan, V.T. Kurien; 4
Alappuzha Dist., Kerala, home surroundings, FOLWHOODWH $&(66"' (: (GDV

12
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"1 f 1 °( $ODSSX]KD 'LV WDistribidithDi® Rerala Kidangara (new re-
home surrounding, 15.08.2022, leg. S.P. Nara-cord), Pozhuthana, Pulpally, Silent Valley Nati-
yanan, V.T. Kurien; 6 clitellates (ACESSD/ onal Park, Wayanad Wildlife Sanctuary (Mohan
EW/1489 OHSUDO f 1 "1 f T etal.2013 Dohet al.2019.
thanamthitta Dist., Kerala, home surroundings in
paddy field, 15.08.2022, leg. S.P. Narayanan, Remarks.Subendemic species (Narayanetn
V.T. Kurien; 3 clitellates (ACESSD/EW/1516), al. 2016), outside India it is known only from Sri
1HHQGRRU f 1 ° E), Kfttafam” | anka.

Dist., Kerala, roadside in paddy field, 12.10.2022,
leg. S.P. Narayanan, V.T. Kurien; 1 clitellate Perionyx excavatu®errier, 1872
(ACESSD/EW/1531), Veliyanadu f 9 ° N

f 17E), Alappuzha Dist., Kerala, reclaimed perionyx excavatusPerrier, 1872: 126; Blakemore

land in wetland, 07.12.2022, leg. S.P. Narayanan, 2012: 283 (for complete synonymy).
V.T. Kurien.
Material examined 2 clitellates (ACESSD/

Distribution in Kerala. Edathua, Eramathoor, (. 5DPDQNDU\ f 1 "1 f 1
Mepral, Neendoor, Veliyanadu (new recotds) alappuzha Dist., Kerala, homestead, 08.06.2016,
Athirampuzha, Changanacherry, Changuvetty,|eg. S P. Narayanan; 1 clitellate (ACESSD/EW/
Chathurangappara, Chelamattom, Chempakatho- 5DPDQNDU\ f 1 "1 -f 1
zhukudy, Chennithala, Chevayur near Calicut lappuzha Dist., Kerala, from bathroom wall,
(Kozhikode), Chorayankundu, Edakadathy, Eastig 01 2021, leg. S.P. Narayanan; 1 clitellate
Okkal, Ethanur, Jellippara, Kadambupara, Kala- $8(66" (: 5DPDQNDU\ oy
dy, Kallar, Karicode, Karippanthodu, Koratty, For o DOW OP2M@Y,@g S.P.

Kuttamathu temple - Cheruvathoor, Manjery, - ; -
Manjeshwar, Marottikkadavu, Moovattupuzha, l\(l:lslrayanan ZgjlﬂvgnﬂlsésDchct;eil(ates f(A(iTE%S?/ f

Muthalamada, Paloor streamsideMuthoor, Pa- ' . . . )
rapuram, Pattal, Perumthuruthu, Ponpally, Pozhu—gggpug;iz[)'zsgézﬁgrala’s rsclall\ln;?:l ;?]g?] mvw_l?t
thana, Pulpally, Puthuppady, Ramankary, Siva—K ! R 9. o.F y v
jipuram, Thiruvengappura, Travancore, Trichur urien.

(Thrissur), Trivandrum (Thiruvananthapuram), o .
Vandiperiyar, Vazhichal, Vengoor, Virakuthodi Distribution in Kera_la. Ramankary, Vellyana—_
Chimmony Wildlife Sanctuary, Vythiri (Fedarb du (new records)_, Athirampuzha, Kalady, Kalleli,
1898, Michaelsen 1910, Stephenson 1916, Gatedi@rumam, Monipally, Muthalamada, Orekar,
1934, 1937, Narayanaet al. 2014, 2015, 2018, Pen_ya, Thalamanam, Vellayambalam, Vettoor
Balachandranet al. 2015, Sathrumithraet al.  (Nair et al. 2007, Manazhgt al. 2013, Narayanan

2018, Johret al.2019, Chandinet al.2021, Anuja €t al. 2014a, Balachandreet al. 2015, Georget
et al.2023. al. 2017, Sathrumithrat al. 2018, Chandinet al.

2021, Anujeet al.2023.
Remarks Exotic species (Narayanaet al.

201G) with cosmopolitan distribution (Blake- RemarksNative peregrine species (Narayanan

more 2012). et al 2016), it acquired wide global distribution.
Perionyx ceylanensislichaelsen, 1903 Family Ocnerodrilidae Beddard, 1891

Perionyx ceylanensiglichaelsen, 1903: 6. Eukerria kuekenthali(Michaelsen, 1908)

Matel’ial examined.l aCIite”ate, 1 Clite”ate Kerria k.ekentha“MichaeBen' 1908: 24.
(ACESSD/EW/719), Kidangara, paddy field, 28. Eukerria kuekenthaliBlakemore 2012: 182 (for com-
12.2016, leg. S.S. Nair. plete synonymy).
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Material examinedl16 clitellates, 184 aclitel- Kerala, 2 m asl, paddy field, 11.12.2017, leg. R.
ODWHYV $&(66" (: & K HH S XXQujbD® Sathifumithra, V.T. Kurien; 9 clitellates
"1 f 1 “( .RWWD\DP 'LV (66HYDOD 1HHQGRRU f 1
paddy field, 11.12.2017, leg. R. Anuja, S. Sathru- f 1 ); (Kottayam Dist., Kerala, paddy
mithra, V.T. Kurien; 1 clitellate (ACESSD/EW/ field, 11.12.2017, leg. R. Anuja, S. Sathrumithra,
,OOLFKLUD f 1 "1 - f MT. Kurieg,0D Slitellates (ACESSD/EW/869),

puzha Dist., Kerala, dyke with grass patch close 3SHUXPW K XU XW K X f 1 "1 f
to Pandanusstand, 15.08.2022, leg. S.P. Nara- Kottayam Dist., Kerala, paddy field, 11.12.2017,
yanan, V.T. Kurien. leg. R. Anuja, S. Sathrumithra, V.T. Kurien; 1
FOLWHOODWH $&(66" (: &KHHS
Distribution in Kerala. lllichira (new record), "1 f 1 “( .RWWD\DP 'LVW
Cheepunkal (Anujat al. 2020, 2023 paddy field, 11.12.2017, leg. R. Anuja, S. Sathru
mithra, V.T. Kurien; 1 juvenile, 1 clitellate
RemarksExotic species. As of now in Kerala, $& (66" (: &KHHSXQNDO f 1
it is known only from the Kuttanad wetlands. f 1 " ( ottayam Dist., Kerala, paddy
field, 21.12.2018, leg. R. Anuja; 1 juvenile
Ocnerodrilus occidentaligisen, 1878 $&(66" (: IHHODPSHURRU f
f 1 “( $OSSX]KD 'LVW -.HUDOL
Ocnerodrilus occidentaligism, 1878:10. roundings in lateritic soil within Kuttanad,
Ocnerodrilus occidentalisBlakemore 2012: 195 (for 08.10.2021, leg. Sreehari Mohan; 1 clitellate
complete synonymy). (ACES6" (: ,OOLFKLUD f 1 "1

T °( $ODSSX]KD 'LVW .HUDOD (

Material examined 6 clitellates (ACESSD/ fpatch close tPandanusstand, 15.08.2022, leg.

(: 5.D PDQND U\ f 1 "1 S.Pﬂ Narayanan, V.T. Kurien; 1 juvenile, 1 cli-
Alappuzha Dist., Kerala, homestead, 29.06.2016,\w yoODWH $& (66" (: (UDPDWK
leg. S.P. Narayanan. 1 K $ O D SistX |Kebala,

o . homestead near paddy field, 15.08.2022, leg. S.P.
Distribution in Kerala. Ramankary (NeW  Ngaravanan, V.T. Kurien; 1 juvenile (ACESSDI

record)., Athirampuz_ha, Chengannur, Ne(_juman— : DUXPDGL K A
gad, Trlvano_lrum (Thiruvananthapuram) (Michael- Alappuzha Dist., Kerala, Open gras$yxénopus
sen 1910, Aiyer 1929, Narayaneinal. 20143. compressysarea in a dyke, 15.08.2022, leg. S.P.
. i Narayanan, V.T. Kurien; 2 juveniles, 1 aclitellate,
RemarksExotic species (Narayanahal. FOLWHOODWHYV $&(66' (: 0 X
20169). 1 ‘1 f §°( $ODSSX]KD 'LVW

dyke in paddy field, 15.08.2022, leg. S.P. Nara-
yanan, V.T. Kurien; 1 juvenile, 2 clitellates
(ACESSD/EWI/1503), Chennithala f T "1

Family Rhinodrilidae Benham, 1890

Pontoscolex corethrurus 0« O OH U

f 1 “( $ODSSX]KD 'LVW HUT
Lumbricus corethrurs 0« O O H U surrounding in a reclaimed land within paddy
Pontoscolexcorethrurus Blakemore 2012: 554 (for field, 1.08.2022, leg. S.P. Narayanan, V.T.
complete synonymy). Kurien; 3 juveniles (ACESSD/EW/1518), Neen-

GRRU f 1 “1 E)f Kdtayam Dist.,
Material examined 1 juvenile, 2 clitellates Kerala, roadside in paddy field, 12.10.2022,. leg
$& (66" (: 5DPDQNDU\ f 9S.P.1 Narfyanan, V.T. Kurien; 3 juveniles
T “( $ODSSX]KD 'LVW . HUDPCB66KRPHVWHDGD\DU f 1 "1
20.12.2010, leg. S.P. Narayanan; 3 aclitellates, 5 9§ E), Kottayam Dist., Kerala, edge of paddy
FOLWHOODWHYV $&(66" (: field QIQ.DOQRMRR, legf S.P. Narayanan, V.T.
i 1 f 1 “( . RW W D\ XBrien;.1¢INgllate (ACESSD/EW/1527), Kainady
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f 11 f 1 E), Alappuzha Dist., Amynthas alexandri, Megascolex pentagonalis,
Kerala, bund between paddy field and lake, Perionyx ceylanensis, Perionyx excawatuere
07.12.2022, leg. S.P. Narayanan, V.T. Kurien; 1lrecorded for the first time from Kuttanad wetland.
FOLWHOODWH $&(66" (: "N 3 Dhe¢ Btady algo rticed the absence of two species,

f 1 E), Kottayam Dist., Kerala, reclaimed Argilophilus variabilis (from North Kuttanad
land in wetland, 07.12.2022, leg. S.P. Narayananzone) andMegascolex insignigUpper Kuttanad
V.T. Kurien; 3 juveniles, 1 clitellate, 1 post- zone) which were previously recorded from this
FOLWHOODWH $&(66" (: flE® L(MicQelIseX 191f, Aiyer 1929). Now,

T "1 f 1 99( $ODSSX]KD dlagéther 1Hdpdzi@sof earthworms are known to
reclaimed land in wetland, beneath decaying treeinhabit this ecosystem. Among the earthworm
trunk, 07.12.2022, leg. S.P. Narayanan, V.T.species recorded, native peregrine and exotic
Kurien; 2 clitellates (ACESSD/EW/1536), Kai- species together forms the major portion 98%6)
QDNDUL f 1 T9E), Alappugha Dist.,, of the earthworm fauna of this wetland.

Kerala, bund with tree near river, 07.12.2022, leg.
S.P. Narayanan, V.T. Kurien; 1 juvenile, 2 cli- In a broadly generalized approach, Kerala can
tellates (ACESSD/EW/1572), Pathiramanal Island be divided into three distinct physiographic re-

f 1T 1 f 1 (uznhOBtSKerala, gions, namely the coastal lowlands (< 75 m a.s.l.),
wooded island, near canal, 21.12.2022, leg. S.Pmidlands (75+500 m a.s.l.), and high ranges (500
Narayanan, V.T. Kurien. +2000 m a.s.l.) (lypet al. 1991).D. ghatensigs

mainly a species of the midlands and high ranges

Distribution in Kerala. Eramathoor, lllichira, of the state (Narayanan, unpublished observa-
Kainady, Kainakari, Karumadi, Mukkada, Neel- tions), but it has been recorded from Aymanam,
amperoor, Paral, Perumthuruthu, Vadayar, Veli-Kumarakom and Vadayar, of this wetland.
yanadu (new records), widespread in KeralaAmong these, Aymanam is located in the eastern
(Michaelsen 1910, 1913, Cognetti 1911, Stephen-boundary, where Kuttanad wetland meets the
son 1916, Gates 1973, Mohahal. 2011, Kathir- midland areas of the Kerala state. However,
eswariet al. 2005, Nairet al. 2007, Narayanast would have been introduced to the other two
al. 2014, 2016, c, 2019b, Balachandragt al localities, as part of the wetland reclamation
2015, EIAmmariet al. 2015, Nairet al. 2015, activities.

Deepthi & Kathireswari, 2016, Athirat al 2016,
Georgeet al 2017, Sathrumithrat al. 2018, John Exotic, invasive Pontoscolex corethruruss
et al.2019, Anujeet al. 2023). the most widespread species followed by the

Remarkslnvasive exotic species, wide spread native peregrin®. impertusaAmong the various
within India. Most widely distributed earthworm agro-ecological zones maximum species number
species (Gates 1972) in tropical and sub-tropicalwere recorded from the Lower Kuttanad (10 spe-

regions of the world (Taheet al.2018. cies), followed by Upper Kuttanad and North
Kuttanad (9 species each), whereas Vaikom Kari
DISCUSSION has the lowest species diversity (2 species) (Table

1). This difference is mainly due to the differen-
This study enhanced the knowledge availabletial exploration frequency.

on the megadrile fauna of Kuttanad wetland.
Current investigation has documented 17 species, Megascolex pentagonaliswas previously
before only 8 species of earthworms were knownknown only from the type locality Trivandrum
from this wetland. Species such@sawida ghat-  (Thiruvananthapuram) (Stephenson 1916). In the
ensis, D. travancorensis, Glyphidrilus annandalei, present study, collections from two more addi-
G. fluviatilis, Ocnerodrilus occidentalis, Dicho- tional sites (Chennithala and Eramathoor) indi-
gaster bolaui, Lennogaster chittagongensis, cated the expansion of its range to further north.
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Table 1.Earthworm species recorded from various agro-ecological zones of Kuitatladd during the present study

Vaikom North Kayal Lower Upper Purakkad
Kari Kuttanad lands Kuttanad  Kuttanad Kari
Moniligastridae
Drawida ghatensis + +
Drawida impertusa + + + + +
Drawida travancorensis +
Acanthodrilidae
Lennogaster chittagongensis +
Almidae
Glyphidrilus annandalei + +
Glyphidrilus fluviatilis s
Benhamiidae
Dichogaster bolaui +
Megascolecidae
Amynthas alexandri + +
Lampito mauritii + + + +
Megascolex konkanensis + + + A
Megascolex pentagonalis +
Metaphire houlleti + i A
Perionyx ceylanensis +
Perionyx excavatus i A
Ocnerodrilidae
Eukerria kuekenthali
Ocnerodrilus occidentalis + +
Rhinodrilidae
Pontoscolex corethrurus + + + + A A
Previously, Glyphidrilus fluviatilis was con- REFERENCES

sidered endemic to 4 locations, Madapur (= Ma-
dapura), Fraserpett (Kushalnagar), Shimoga (Shi-AIYER, K.SP. (1929: An account of the Oligochaeta
vamogga) in Karnataka state and Narayan of ©f Travancore.Records of the Indian Museum

Vordeviu Dicu (Karnataka state?) (Rao 1922 31(1): 13%6. . .
Chanabunet al. 2013). Present record d5. https://doi.org/10.26515/rzsi%2Fv31%2Fi1%2F19

29%2F162534

fluviatilis from Kerala state is the first record after
its original collection. ANON. (2009):Faunal diversity of Vembanad Lake
Ramsar site in Kerala, India, Wetland Ecosystem

Ramsar sites like Renuka wetland aPchg Series,10Zoological Survey of IndigKolkata.
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On the Trichoptera of Western Europe: surveyon Ptilocolepidae
family, Anisogamusand Sericostomagenera
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Abstract. In this paper on the Western European Trichoptera we survey the Rplide@family and theAnisogamusand
Sericostomagenera as well as describe 12 new spebiggmaldia arluasp. nov. (FrancePlectrocnemia estrelap. nov.
(Portugal and SpainRhyacophila fusunasp. nov. (Spain)Ptilocolepus kovesp. nov. (France and Spaitilocolepus
sovansp. nov. (France and Spaibrusus demontap. nov. (ltaly)D. royasp. nov. (France)Anisogamus nahue$ip. nov.
(France) A. sandrenikesp. nov. (Francelzonsorophylax vellackp. nov. (Austria)Sericostoma unaequasp. nov. (ltaly).
Moreover, Rhyacophila ildefonsap. nov. (Spain), is distinguished fro relicta McLachlan, 1879, andRhyacophila
erkakanaeSipahiler, 1993 stat. nov. is considered as a valid speciesedifieomR. ruptaMcLachlan, 1879. The male of
Chaetopteryx cantabrica2 O i K 9LQORQ Liaf tie Hiksttine BMar@aldia maclachlanKimmins, 1953,
Tinodes jeekelBotosaneanu, 198Q,ithax obscurugHagen, 1859)Crunoecia kempnyMorton, 1901 are new for Italy,
Diplectrona magnaviosely, 1930Drusus thibaultiDecamps, 1972 are reported as new for Sgiztiaetopteryx tomaszewski
Moretti, 1991 ,Consorophylax kimera2 O i K 9LQOoRQ DUH QHZ IRU )UDQFH

Keywords. Incipient siblings, species complexes, new species, Western Europe.

INTRODUCTION realise that the confusion in their taxonomy was
created almost artificially, by human hubris. We
App|y|ng the principles and procedures of fine have found the paraproct, as the magic speciation
phenomics, beside describing 12 nevedd/ trait, very applicable to establish the taxonomic
ern European caddisfly species, here we revise th@osition of each species. We are glad to declare
small Ptilocolepidae family based on the lateral that we do not need even to clear the genitalia to
profile of the harpago, the second segment of theldentify the Sericostomaspecies if we sacrifice
gonopod, overview the smallinisogamusgenus ~ and cut the left gonopod to expose the lateral
with the description of a unique highly per- Pprofile of the left paraproct. This heavily scle-
turbated new lineage, as well as survey $leei- rotized structure is very pronounced, easy to see,
costomagenus by the divergences in the lateral @and as an adaptive, non-neutral speciation trait is
profile of the spine-like pair of paraprocts. The Very stable varying only in contact populations of
particularly decorative small genus &erico- the closely related sibling species lil&erico-
stomawas considered and treated as an unsettle§toma personatuandS. pedemontanum
taxon facing great difficulties in species deli-
neation and identification. Suggested by the Atlas MATERIAL AND METHODS
of European Trichptera (Malicky 2004) many of
us have identifiedV SH F L pevsowaiin® .LUE\ In the present survey we have not sacrificed
6SHQFH flaviddlde™ 6 FK @ HUB4S  any gonopods; instead we have carefully cleared
and set aside them for future revision. Whenthe genitalia of all specimens in 10 percent
starting this revision we were almost shocked topotassium hydroxid solution and carefully cleaned

urn: urn:lsid:zoobank.org:pub:73D9264C-3399-4E7A-BB52-E2A6A88291 published: 21.06.2023
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.20233


https://orcid.org/0000-0002-6137-0553
https://orcid.org/0000-0003-4702-5136

20iK 9L Qo R&Trichoptera of Western Europe Il

by superfine tipped forceps for examination andthree spines turning around freely in the three

drawings. All the collections of new specimens dimensional space and you see and draw it, not

were realized by the second author. carefully enough, only from a not perfectly per-
pendicular angle. Unfortunately no type speci-

Depositories. Canadian National Collection, mens of W. artillac were available for direct

Ottawa, Canada (CNC)20iK 3ULYDWH &deroparbtive/stiLeR/Q

Debrecen, Hungary, under national protection by

the Hungarian Natural History Museum, Budapest Wormaldia arluasp. nov.

(OPC). (Figures 1) (Photos 1, 2)
TAXONOMY Material examinedHolotype:France $ULqJH
path to Arlu Lake, nice spring, 1650m,
Philopotamidae Stephens, 1829 f1 f( : OHJ *LOOHV

(1 male, OPC).
Wormaldia ariega2 OiK 9L QORHQ
_ _ Diagnosis. This new species is rather unique

Material examined France, $ULqJH EH{RRréting character states of pointed apex of
Crouzette Pass, nice spring, 760 m, 42.9837 harpago present Wormaldia charalambspecies
1.314f ( .9 OHJ * 9L QbR QgroupaRi@bh¥ave dorsum of the head of segment
female; OPC).France $ULgJH 9L F GH VY B ¥athet Bpécialised, apomorphic character state
SRXJRV 30D GH Of,]JDUG 0 RXKe WohnraldidV$dbiga¥Wadd) of theWor-
spring and brook, 1220 m, 42.69A8 1.4497F,  maldia subnigraspecies complex in th&/ormal-

9 OHJ * 9lnaeR QPC). dja trianguliferaspecies group. Moreover, it has a
JUDQFH $ULqJH EHORZ &URX]peWiNdHspila \pHiterR lirf the VeRddthétd of the
840 m, 42.9199, 1.3267F, 15.IV.2022, leg. G.  phallic organ that differs from any species known
9LQORQ P D OFtance,238.qJH E Hpra&dtly in theWormaldia charalambigroup
&URXJHWWH 3DVV QLFH VSULQnbliae cRaralambj gdrdensis kurta, mari-

f( J OHJ *LOOHV 9L @R Qavuz)P® Weraldia arlua sp. nov. is
23& )J)UDQFH $ULQqJH 9LFGHY¥naRMeriztB My enfothddd\spine pattern of spine
30D GH Of,]DUG ORXQLFRX WiklelsXINVcBdary, YISthblsRetie®iR fhara-
EURRN P f1 f ( lambi group have various numbers of single
OHJ *LOOHV 9LQORQ P D O H VspiRe3 &n the endotheca. We are unable to place
our new species in any of the known species

Remarks In the same locality and at the same group and keep it among species with Incertae
collecting dates occut/. artillac Sipahiler, 1999  Sedis, with uncertain placement.

together withW. ariega We have found signi-
ficant and outstanding differences between the pescription.Male (in alcohol). Medium-sized

examined type specimens 0 ariegaand Sipa-  prown animal. Sclerites medium brown, setal
hiler's drawings ofartillac, especially in the la- \warts both on head and thorax and legs brown.
teral profile of the head of segment X, the spe-paxillary palp formula is H-IV-IlI-V. Forewing
ciation trait of the genus as well as in the endo-|ength 7 mm. Spur formula is 244.

thecal spine pattern. In case of the head lateral Male genitalia Segment X characterized by
profile the delineation is very easy, reliable and narrow para||e|_sided and narrowing apex in
stable. Unfortunately the drawing of the endo- dorsal view, and by a large, upward directed
thecal spine pattern is highly subjective and very dorsal pointed subapical process dominating in
sensitive to the IndIVIduaIIy Varying diSpOSitiOﬂ of lateral View; the apex or the head of Segment X
spines as a result of copulatory processes. Imagingypically with concave dorsum semicircular
a semicircularly curving small spine cluster of gpicad; the ending is armed with sensory struc
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Figures 12. Wormaldia arluasp. nov. Holotype male: 1 = genitalia in left lateral view; 2 = godepn ventral view.

tures of sensilla basiconica(pegs) orsensilla  spines and the slightly longer cluster composed of

coeloconica(pitted pegs) both on the very dorsal four slender spines. (8) Third is composed of

ending of the apex. Cerci slender with blunt apex,three adhering stout spines. (9) The fourth com-

slightly downward directed in lateral view. Gono- ponent is a pair of very short and stout structures.

pods very produced coxopodite and harpago with

almost equal length; harpagones long, stout, with Etymology Coined from the name of the type

tapering apex in lateral view. Phallic organ with locality, a noun in apposition.

eversible membranous endotheca containing four

components of endothecal spines. Two almost Wormaldia cantabrica* RQJ]iO H]

touching basad, the shorter cluster composed of Botosaneanu, 1983

three slender spines and the slightly longer cluster

composed of four slender spines. Third is com- Material examined.Spain, Asturias, road to

posed of three adhering stout spines. The fourththe Puerto del Palo Allande, nice brook, 720 m,

component is a pair of very short and stout struc- 1 : 9 OHJ * 9LQc¢

tures near to the phallotremal sclerite complex. (1 male, OPC)Spaln Asturias, Puerto del Palo
Character combination (1) Dorso-subapical Allande, brook and spring, 950 m, 43.27N8

point of segment X is a pronounced pointed pro-6.6681fV up to 1000 m, 43.276/, 6.6725fV,

cess, visible in lateral profile as the top formed by , 9 OHJ * 9LQORQ.SpaRrDOH 2

the apical right-angle of the very shallow dorsal Cantabria, above Yera, nice brook, 5680 m,

concavity as well as by the concavity of the head43.1377N, 3.7461fN, 20.IV.2022, leg. G. Vin-

dorsum. (2) Apex of segment X with concave o0R Q P D O H $pair? A&turias, Puerto de
dorsum; counted from the dorso subapical point itTarna, brook and springs, from 1130m,

is elongated and its apical margin clearly semi- f1l f: WR P f1l
circular. (3) Apex of cerci elongated slightly ven- f: ; OHJ *LOOHV 9LQOR!
trad directed. (4) Ventromesal projection of cerci OPC). Spain, Cantabria, Puerto de la Palombera,
absent. (5) Harpagones long, robust with slightty EUR RN P fil f: ;
narrowing head. (6) Four components of endo-leg. *LOOHV 9LQORQ PDOH- 23 &
thecal spines present.)(Two almost touching tabria, Puerto de la Palombera, nice brook and
basad, the shorter composed of three slende’VHHSLQJ URFNYV P f1l
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11.X OHJ *LOOHV 9LQORQ Wdntaldi® lig2iBa82 OiK  9LQORQ

Spain, Asturias, Somiedo, La Peral, brook and

QLFH VSULQJ IURP P f Material examinedItaly, Ligurian Apennines,

W R P fl f: ; DERRWH 5RFFD GY$YHWR QLFH EU

*LOOHV 9LQORQ SpdnO AbWiria® 3 8400 m, 44.55%, 9.4767E, 15.V.2022, leg. G.
Puerto del Palo Allande, brook and spring, from 9LQoRQ PDOH 23&
P f1l f: XS WR P
fl f: ; OHJ *L\WontdNMia maclachlaniKimmins, 1953

9LQORQ P D @pain, Za&abria, Puerto
del Ponton, Fuente del Infierno, brook and spring, Material examined Italy, Piemont, Pennines

P f1 f: ; O Hips, Civiasco, spring below water catchment,
9L Q oRMuales, OPC). 770 m, 45.8104N, 8.2973E, 27.V.2022, leg. Gilles

9L Q oRmMuale, OPC).
Wormaldia cianficconiaeNeu, 2017
Remark New for the Italian Fauna.
Material examineditaly, Marches, E. Purello,

nice spring and two brooks, 530 m, 4382 Wormaldia morettiiVigano, 1974
12.7733f ( 9 OHJ * 9LQORQ PDOH
OPCQC). Material examined Italy, Marches, Parco
Nazionale dei Monti Sibillini , above Casali, nice
Wormaldia copiosgMcLachlan, 1868) brook and spring, 1080 m, 42.9506 13.177E,
9 OHJ * 9LQORQ PDOHV 2

Material examined Switzerland, Vaud, Les
Fontannets de la Mothe, very nice spring, 600 m, Wormaldia moselyKimmins, 1953
46.8195N, 6.567E, 10.111.2022, leg.* 9LQORQ
(6 males, OPC). Switzerland, Jura Massif, Sou- Material examined France 3\ U p-@tfaitV
EH\ %LHI GH OD &{WH65D X, % Rau&sl. Mafie-Blanjue Pass, nice spring, 910 m,
47.3N, 7.06E, 13.111.2022, leg.* 9LQOoRQ 43.0697N, 0.5213fV, 18.1V.2022, leg. G. Vin-

male, OPC). oRQ PDOH 23&
Wormaldia echinataTobias, 1995 Wormaldia occipitalis(Pictet, 1834)
Material examinedFrance, Alpes-Maritimes, Material examined.France, 3\ U p QJriEriyY
Bevera Valley, spring and brook, 1400-1500 m, WDOHVY DERYH 6RUqGH /D )DUJD
1 ( , OHJ * 9URIORIN, 2.9572E, 30.1V.2022, leg* 9LQORQ
male, OPC). (3 males, OPC).
Wormaldia gattolliatiMalicky & Graf, 2017 Wormaldia subterraned&adovanovic, 1932
Material examined Italy, Emilie-Romagne, Material examined.Switzerland, Vaud, Les
N.E. Passo Lagastrello, nice spring, 1110 m,Fontannets de la Mothe, very nice spring, 600 m,
44.3562N, 10.156f ( 9 OHJ * 9ABQIOBND 6.567E, 10.111.2022, leg.* 9LQORQ

(2 males, OPC). ltaly, Emilie-Romagne, W. (1 male, OPC). Switzerland, Jura Massif, Soubey,
Rigoso, road to Prato Spilla, nice brook and %LHI GH OD &{WH D680 %,RXKRNL.HU
spring, 1220 m, 44.3678, 10.127E, 16.V.2022, 7.06f ( - OHJ * 9LQORQ
leg.* 9LQORQ PDOH 23& OPCQC).
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Wormaldia triangulifera McLachlan, 1878 tabria, above Yera, nice brook, 5%%0 m,
43.1377N, 3.7461fN, 20.IV.2022, leg. G. Vin-
Material examined.France, 3\ U p QQriEriy oRQ PDOH 23&
WDOHV DERYH 6RUt@Gdk, 450mDUJD QLFH

42.4979N, 2.9572f ( , 9 OHJ * 9L Q oRRychomyiidae Walker, 1852

(12 males, OPC). Francéjaute-Garonne, Ba-

J Q gdg#Huchon, Pique Valley above Hospice de Tinodes consiglioi Botosaneanu, 1980
JUDQFH QLFH VSULQJ P f1l f

E, 9.X.2022,leg* LOOHYV 9LQORQ P D O Mateidl&examined Italy, Marches, Parco
Nazionale dei Monti Sibillini, nice torrent at
Wormaldia vargaiMalicky, 1981 Ussita, 730 m, 42.94BI, 13.138E, 18.V.2022
OHJ * 9L QoRQ femakef QPQ)ltaly,
Material examinedSlovenia, Julian Alps, S.  Molise, Castel San Vincenzo, Sorgente Acqua-
Vrsic Pass, Minarica trib., nice spring, 1300 m, ruolo, 470 m, 41.659/, 14.0783E, 19.V.2022,

1 ( 9 OHJ * OHQORQ 9LQORQ Rdly© Molis@, 3 &
(2 males, 2 females; OPC). Slovenia, N.E. Bovec,Castel San Vincenzo, River Volturno, 530 m,
nice seeping rocks, 430 m, 46.338913.5745  41.654N, 14.077f ( 9 OHJ * 9LQo
( 9 OHJ * 9LQORQ P D(@ ales, 6 feimalBsOOPC).
OPC).
Remark It is considered as a subspecied of
Philopotamus ludificatusMcLachlan, 1878 divesin Lodovici & Valle (2020).

Material examinedFrance, '"U{PH 9HUFR UV Tinodes jeekelBotosaneanu, 1980
Tourtre, Adouin, 760 m, 45.0038, 5.4563E,
11111.2022, leg.* 9LQORQ PDOHV Natétibl Gekbvhined Italy, Lombardian Pre-
OPCQC). Italy, Atesine Alps, N. Maranza, spring Alps, Bergamo, Passo San Marco, S. slope, nice
and brook, 1590 m, 46.8349, 11.6479E, 25.V. spring, 1730 m, 46.038fl, 9.6358E, 26.V.2022,

OHJ * 9LQORQ PDOHV OHIPDOHYLQBRQ P B0 GRC). IHPI

Italy, Atesine Alps, N. Maranza, big brook near Slovenig Kranj, Pohorje Mountains, Travertine
+H[HQKsWWH NP 11.6637E, f25. springs (limestone substratum), Kokra trib., 850
V.2022, leg. * 9LQORQ PDOHV m, HEG.BDPIPIH 14.4698E, 22.V.2022, leg. G.
OPCQ). Italy, Emilie-Romagne, above Prato Spilla, 9LQoRQ PDOHV IHPDOHV 23&
from 1580 m, 44.353, 10.1001E to 1630 m,
44 35N, 10.1f ( 9 OHJ * 9LQdRMark This species is new for the ltalian
males, 3 females; OPC). Fauna.

Philopotamus montanu®onovan, 1813 Tinodes rostockMcLachlan, 1878

Material examinedFrance, Hautes-3\U p Q p HV Material examined Spain, & DQWDEU-LD 3 H)»
N.W. Aspin Pass, 1450 m, nice brook, rubia, E Linares, resurgence, 420 m, 43.2p64
42.9454N, 0.3202f ( , 9 OHJ * 4bLbUALRQ , 9 OHJ * 9LQORQ P
(8 males, 3 females; OPCgpain, 9D O G 1 $ Uféntales; OPC)Slovenia,near the Italian border
Portillon Pass, brook, 1260 m, 42.7685 Julian Pre-Alps, below Livek, spring and brook,
0.66E, 17.IV.2022,0HJ * 9LQORQ @O H6/212, 13.5939E, 21.V.2022, leg. G.

females; OPC). Spaimisturias, Puerto de Leita- 9LQORQ P D Coitbverie &l.E. Bovec,
ULHIJRV %UDxDV GH $UULED niQd $ekping 3ddhksQ4BO m, 46.F3389 13.5745f
43.0128N, 6.4451fV, 21.IV.2022, leg. G. E,21.V.2022,leg* 9LQORQ PDOHV IH

9LQORQ PDOHYV ISp&RID Oy CPTY
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Polycentropodidae Ulmer, 1903 ventral profile of the dorsal and ventral arms of
the paraproct.
Plectrocnemia estrelap. nov.
(Figures 35) (Photos 3, 4) Description  Medium-sized Plectrocnemia
speciesof brownish body and wing colour with
Material examinedHolotype:Portugal, Serra ~ forewing length of 10 mm. Forewing densely
da Estrela Massif, brooklet, on the snow, 1450 covered with recumbent setae.

1480 m, 40.380, 7.6457fN, 23.IV.2022, leg. Male genitalia In lateral view sternite IX

* 9LQORQ P D QPHratyj2e3 8pain, subtriangular, dominating over the entire genitalia

Asturias, Puerto del Palo Allande, brook and articulating and holding the periphallic organs of

VSULQJ IURP P f1l cergi-parg®ctfured complex and the gonopods.
P f1l f: : Tergite 1X small vertically elongated giving

*LOOHV 9LQOoRQ PDOH 23& support to the membranous segment X. Cerci
large foliform. Paraproct bipartite vertically e-
Diagnosis A sibling species, close tBlec- longated, its dorsal arms form part of the
trocnemia laetabilisMcLachlan, 1880 described phallocrypt giving ventral support for the phallic
from the Pyrenees (Col de Mgmt +D XWH organ, its ventral arm directed downward deep
ronne). This species from the Pyrenees is dis-and densely covered with short stout peg-like
tinguished in the original species description by setae. Gonopods regular quadrangular in ventral
the very short, broad, and deeply excised inferiorview without any apicomesal lobes. Phallic organ
appendages (gonopods). Its ventral shape is chasomposed, badly discernible without dissection,
racterized by pronounced apicomesal loB&c- supplied with a pair of parameres corrugated from
trocnemia estrelasp. nov. differs fromaetabilis middle.
by the almost perfectly regular quadrangular
shape of the gonopods in ventral view as well as Etymology Coined from the name of locus
by the more elongated and differently patternedtypicus, a noun in apposition.

TS Y 5

s

4

Figs 3-5.Plectrocnemia estrelap. nov. Holotype male: 3 = genitalia in left lateral view; 4 = godsjo ventral view; 5 =
phallic organ in left lateral view.
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Plectrocnemia praestansicLachlan, 1884

Material examinedFrance, Alpes-Maritimes,
&DwWURYV 9DOOH\
44.0208N, 7.4317g, 17.VI.2022, leg. Gilles
9LQORQ

laggio Primavera, 1530 m, 44.3R8 6.9755E,
14.Vv.2022,leg*LOOHYV 9LQORQ

Plectrocnemia scrupos#cLachlan, 1880

Material examined France, 3\ U p @yl&hyY
tiques, Ossen$VSH /DED\V 3DVV
saux, nice resurgence, 680m, 43.00659.691f
W, 18.1V.2022,leg* 9LQORQ

Polycentropus flavomaculatuRictet, 1834

Material examinedSpain, Cantabria, Vega de

Pas, brook and cascade, arroyo Enverao, 900m,

f1 E : Giled J

9LQOoRQe, OPD.O

Hydropsychidae Curtis, 1835
Diplectroninae Ulmer, 1951

Diplectrona atraMcLachlan, 1878

Material examined Italy, Lombardian Pre-

Alps, Bergamo, Passo San Marco, S. slope, niceOHJ *

PD@aly BIPRQW EURRN DQG
spring tributary of Stura di Demonte, above Vil-

PDOH

1110 m, 40.4013N, 5.6371W, 23.1V.2022, leg. G.
9LQOoRQ PDOGSDLIABE&&E&RPPXQDXW,
Madrid, Sierra de Guadarrama, South-West Ras-

) UR P D JL Q Hcafrié, Sni¢d @rdok, 1450 Ih, 40.8361N, 3.9131W,

9 OHJ * 9LQORQ PDOH 2:
Rhyacophila denticulataMcLachlan, 1879
P D O HviateAat examined France, $U L gJH -9LFGHV

sos, Videssos River at Mounicou, 1100 m, nice

river with abundant aquatic vegetation, 42.7¢77

N, 1.4503f ( 9 OHJ * 9LQORQ
9LFGHVV

f - QPC)France $ULqJH
%ﬁ&gﬁ%i\%r%ay Mounicou, nice river with

?f&(QGDQW DTXDWLF YHIJHWDWLRC
f( ; OHJ *LOOHV 9L
male, OPC).

Rhyacophila eatonMcLachlan, 1879

Material examined France, 3\ U p @pl&hY

tigues, OssenAspe, Labays Pass, Oueils ¢,V

saux, nice resurgence, 680 m, 43.00655

0.6913f : , 9 OHJ * 9LQORQ
OPC). )JUDQFH 3AtlaptiQuebi Mraty, nice
resurgence, 1100 m, 43.04pl 1.0546fV, 19.

, 9 OHJ * 9LQORQ FrémbeQHV 2:¢
$ULQgJH 9L FavelSodlieew LakE Gardelle

brook, 1820 m, 42.65R, 1.439€, 15.1V.2022,

9LQORQ PDOH 23& )UDC

spring, 1730 m, 46.0381N, 9.6358E, 26.V.2022, Atlantiques, Eaux-Bonnes, Iscoo spring, nice re-

leg. * 9LQORQ

Diplectrona magnaMosely, 1930

Material examined Spain, Asturias, North
Pola de Allande, nice springs, 750 m, 43.2$62
6.6136f : , 9 OHJ *
OPC).

P D GsHOPC). IHP D O surgence, 820 m, 42.9¢9, 0.3806fV, 18.IV.

OHJ * 9LQORQ PDQOHV
JUDQFH SAtlaptiQues] V Marie-Blanque
Pass, nice brook, 1050 m, 43.06430.5033fV,

9 OHJ * 9LQORQ
France, Haute*DURQQH

[HF

PDOF
-dé-Dutikpg,U H

9L QOoRRjque VY Fabove Hospice de France, nice

VSULQJ P
OHJ

f1 9.X.2022f (
*LOOHV 9LQORQ Fran&DOHYV

Remark This species is probably new for the 5, p QQrintales, Canigou Massif, above Py,

Iberian Fauna.

Rhyacophilidae Stephens, 1836
Rhyacophila adjunctaMcLachlan, 1884

Material examined Spain, Castilla y Leon,

5SRWMD WULEXWDU\ P
f( ; OHJ *

QLFH E
9LQOoRQ

OPC). Spain, 9DO GT$UDQ $UWLJID GH
spring and brook, 1150 m, 42.70RB 0.7138E,

9 OHJ * 9LQORQ PDOH

Spain, Cantabria, above Yera, nice brook, 550-

Sierra de Candelario, Rio Becedillas at Becedas650 m, 43.137'N, 3.7461fV, 20.IV.2022, leg.
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* 9LQORQ P DSp&in,N2wa&a, Puerto at Mounicou, nice river with abundant aquatic

GH ,EDXxHWD 9DOFDUORVad&E URRINI DWOWL.RWDL QJ /K] f1l
tributary, 890 m, 43.0308l, 1.3435fV, 19.1V. 2022,1eg.*LOOHYV 9LQORQ PDOH 23&
OHJ * 9LQOoRQ PDOHYV IHPDOH 23&
6SDLQ 1DYDUUD 3XHUWR GH | ERhwatdphila feaEabifdgdn 859
EURRN /IX]DLGH WULEXWDU\ P fl
f: ; OHJ *LOOHV 9L Q o/Rt€rial eRdnidét Slovenia, NE. Bovec,

OPC). JUDQFH e80tiept@lEes, Canigou nice seeping rocks, 430 m, 46.3399N, 13.5745E,
Massif, Prats-de-Mollda-Preste, brook and 21.V.2022,leg* 9LQORQ ORID.OHV
VSULQJ P fl f( ;

OHJ *LOOHV 9LQORQ PDOHV | RHy&xGpHil fusAriaésp. nov.
Spain, Cantabria, Puerto de la Palombera, nice .
EURRN DQG VHHSLQJ URFNV p  (Figuresg) (Photo 5)

4.2589f : ; OHJ *LOOHV 9 s . ) . i
males, OPC).6SDLQ 1DYDUUD 3XH Ha\lkfal%g\%%e"gﬁ' Sg%ﬁé% pggﬁpglrr;], i%”g%
Valcarlos, brook, Luzaide tributary, 880-1000m, ' ) ’ T

*
f1 fe : OHJ * *a‘_ggcag%fﬁ, 20.IvV.2022, OHJ 9LQORQ
(3 males, 3 females; OPC). ’ '

Diagnosis This new species is close as a
sibling to Rhyacophila joani Sipahiler, 2000;
which was described from nearby habitat and
Rhyacophila rupta erkakanggipahiler, 1993:4647. relgted closely to the Pyrenean spedﬁwaco—

phila rupta McLachlan, 1879Rhyacophila fusu-

Material examined France 3\U p-Quei-v  Nae sp. nov. differs fromR. joani by the dif-
tales, Canigou Massif, above Py, Rotja tributary, ferently shaped mesoapical dorsal process of

P QLFH EURRN f1 segment IX both in the dorsal and lateral views
OHJ * 9LQORQ PDOH 23 the apically strait truncated dorsal profile of
the cerci; by the harpago having apicodorsal

Remarks In the phylogenetic species concept pointed process turning mesad, not dorsad; by the
subspecies and races are taken out from sciencdgnger paramere and by the ventral view of the

2 O i al. 2018). Moreover, the morphological aedeagus with lateral wings less pronounced.
divergences betwedRhyacophila ruptaMcLach-

Rhyacophila erkakana&ipahiler, 1993 stat.
nov.

lan, 1879 andRhyacophila erkakana&ipabhiler, Description Dorsal apicomesal lobe of seg-
1993 stat. nov. are very great both in the phallic ment IX as long as cerci, little longer than broad
and the periphallic structures. in dorsal view, digitiform in lateral view. Cerci
broad plate-like, almost straight truncated apicad.
Rhyacophila evolutaMcLachlan, 1879 Segment X with downward curving hook-like

apex in lateral view. Epiproct (anal sclerites), as
Material examined France, 3\U p @QrienY  usual, heavily sclerotized; slightly bilobed both in
WDOHV 3XLJPDO O0DVVLI22®L E tatdidl & § (dbkdal views. Paraproct (U-shaped
m, 42.3855N, 2.0926f, 14.IV.2022, leg. G. tergal straps) short and high in lateral view.
9LQORQ ,OPOOMHDQFH 30tkepQ p Harpago, the second segment of gonopod, with
tales, below Pas de la Case, rec del Baladraapicodorsal lobe pointed, slightly mesad turned.
torrent and lateral springs, 1800-1900 m, 42.656 Phallic organ has very stout pair of parameres
N, 1.768f ( 9 OHJ * 9L Qo Rwjth twdPtBr@irlunequal spines directed mesad;
OPC).France,$ULgJH 9LFGHVVRYV Sde@bgds/rarvowsrig apidad.
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Figures 6:8. Rhyacophila fusunagp. nov. Holotype male: 6 = genitalia in left lateral view; 7 = apicodprsakess of segment

IX and the cerci in dorsal view; 8 =

Etymology The name of this specias de-

phallic organ in left lateral view.

Rhyacophila laevidictet, 1834

GLFDWHG WR )*VXQ 6LSDKLOHU ZKR KDV GHVFULEHG LWV

sibling relative.
Rhyacophila hirticornisMcLachlan, 1879

Material examined Italy, Julian Pre-Alps,
Cepletischis, spring and brook, 580 m, 46.1795
N, 13.5696F, 21.V.2022 OHJ * 9LQORQ
OPC).Slovenia,Julian Alps, E. Sredniji Vrh, nice
spring, 1060 m, 46.495R, 13.8518F, 23.V.

OHJ * 9LQOoRQ Sk
Kranj, Pohorje Mountains, Travertine springs
(limestone substratum), Kokra tributary, 850 m,
46.3993N, 14.4698E, 22.V.2022, leg. G. Vin-
oRQ PDOH 23&

Rhyacophila intermediaMcLachlan, 1868

Material examined France, ,VqUH
Massif, below Brouffier lake, Guiliman, 1990 m,

Material examined Italy, Julian Pre-Alps,
road to Cepletischis, nice springs and seeping
rocks, 340m, 46.170M, 13.5581F and 46.1703
N, 13.5575f ( 9 OHJ * 9LQORQ
OPCQC). Slovenia, near Italian border, Julian Pre-
Alps, below Livek, spring and brook, 600 m,
46. A PBNI H13.5939E, 21.V.2022, leg. G. Vin-
oRQ PDOHV IHPDOH 23&

2 3 & Rhyacophila laufferiNavas, 1918

Material examinedSpain, Asturias, Puerto de
IHLWDULHJRYVY %UDxDV GH $UULEL
m, 43.0128N, 6.4451W, 21.IvV.2022, leg. G.
9LQOoRQ PDOH 23&

Rhyacophila martynovMosely, 1930

7TDLOOHIHU

Material examined France, 3\ U p @jl&hy

45.0354N, 5.884E, 6.VII.2022, leg.* 9L QoRftgues, Ossen$VSH /DED\V 3DVYVY 2XHL
(2 males, 1 female, OPC).UDQFH 30t}p Q gdiX, nice resurgence, 680 m, 43.00655
HQWDOHYV 3XLJPDO ODVVLI B.6HBfN 08.18.9G22Ueg. ODMBORQ PDOH
VSULQJ P fil f ( OPC). France, 3\ U p @jl&khtiques, Ossen

leg. *LOOHY 9LQORQ

PDOH 238&Aspe, 2XHLOV GT,VVDX]

QLFH UHVX
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f1l f: ; OHJ - *L O ORhyac®hhida productaMcLachlan, 1879
oRQ P D O HSpaih3 Ravarra, Puerto de
,EDXHWD 9DOFDUORYV EURRN Matrigb éx@nhinedAdlyl. BuKaWV Blps) S. Fu-
P f1 f: ; $nk, Jnice spring below the water catchment, 840

*LOOHV 9LQORQ Spab,OAdturias3 & m, 46.4922N, 13.6689E and two nice springs at
Puerto de Tarna, brook and springs, from 1130m,910 m, 46.485N, 13.6735E, 23.V.2022, leg.
fl f: WR P * fALQOoRQ PDOHYV SieVBrieO HV 23
f: ; OHJ *LOOHV 9LOQORIODQ BB 1 9UVLF 3DVV 3L
OPC). Spain, Asturias, Somiedo, La Peral, brookspring, 1390 m, 46.4398, 13.7538E, 22.V.
DQG QLFH VSULQJ IURP P QHJI * 9L QORQ PDOHV IHP
W, to 141 P fl f: ;
OHJ *LOOHV 9L Q o RSpain, Ni%lDe@a-l 2 3 &Rhyacophila ruptaMcLachlan, 1879
3XHUWR GH ,EDXxHWD 9DOFDUORY EURRN [/X]DLGH
trlbutary, 880- P fl f: Material examined France, $ULqJH DERYF
; OHJ * 9LQORQ P D O HBiért, in didetiv® Bfithe Crouzette Pass, nice
OPC). Spain, Cantabria, Puerto del Ponton, Fu- brook, 670 m, 42.9008, 1.3131E, 15.1V.2022,
ente del Infierno, brook and spring, 1260m, leg. * 9LQORQ P D Gtdncte, HaBite-

fl f: ; OHJ * "DWORARQH -dé-DutlibgUMque Valley a-
(8 males, 3 females; OPC). bove Hospice de France, nice spring, 1400m,
f1l f( ; OHJ- *LOOH
Rhyacophila melpomen#alicky, 1976 oRQ PDOHV 23& )UDQFH $ULQ.
IDNH QLFH VSULQJ P fl
Material examined Spain, Cantabria, Puerto : OHJ *LOOHV 9LQORQ PDO
del Ponton, Fuente del Infierno, brook and spring,
P fil f: ; O H JRh¥yacophila rectispindvcLachlan, 1884

9LQOoRQ PDOH 23&
Material examined Italy, Piemont, Pennines

Rhyacophila meyerMcLachlan, 1879 $O0OSV KLJIJK 6HVLD 9DOOH\ DERYH
spring below Lago Nero, 2630 m, 45.884
Material examined Italy, Julian Alps, S. 7.88f ( 9 OHJ * 9LQORQ PDC
Fusine, nice spring below the water catchment,
840 m, 46.492N, 13.6689E and two nice Rhyacophila relictaspecies complex

springs at 910 m, 46.489¥, 13.6735E, 23.V.

OHJ * 9LQORQ It&hDIIKY 2 3Kaving complex phallic organ, vertical seg-
Alps, W. Sella Nevea, brook, 1040 m, 46.3§97 ment X and cerci present this small complex
13.4693f ( OHJ * 9L QoR @elong®tb ddhyacophila vulgaribranch. Seg-
OPC). Slovenia, Julian Alps, N. Vrsic Pass, ment IX abbreviated ventrad and supplied with a
3LAQLFD WULE 9Q lnk; H6.438P L Q Btrong dorsal lobe, a character state relating it to

13.7538f ( 9 OHJ * 9LQOoR @eR. \RDaddspecies group. Close ®. nubila
OPCQC). andR. dorsails complexes. Two species belong to
this complex:Rhyacophila ildefonsap. nov. and
Rhyacophila pongensiSipahiler, 2000 R. relicta
Material examinedSpain, Asturias, Somiedo, Rhyacophila ildefonsa sp. nov.
La Peral, brook and nice spring, from 1310m,
f1 f: WR P Rhyfadophila relictaMcLachlan, 1879: Schmid 1970:
: ; OHJ *LOOHV 9L Q aR Qentifidd @dd kedrawn ahyacophila relicta
OPC). McLachlan, 1879. Misidentification
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Rhyacophila relictaMcLachlan, 1879: Malicky, 1983: dorsal process is longer than the lateral lobe,
7. 6FKPLGTV GUDZL Q JRhydzéphildaS W H Garrewy gradually narrowing from base to apex,
relicta McLachlan, 1879. Misidentification which is truncate (RW GLODWHG ~

Rhyacophila relictaMcLachlan, 1879: Malicky, 2004
9. 6FKPLGYV GUDZLQJRhydzéphilaS W H Blatéril examined France, Pyrenees, River
relicta McLachlan, 1879. Misidentification system Nivelle, 14.8. VII. 1986, singled leg. J.
20iK PDOHV IHPDOH 23&
Material. Holotype: Spain, San lldefonso,
Sierra de Guadarrama, (Schmid 1970: docu- Rhyacophila stigmaticaolenati, 1859
mented in figure explanation, table VII, figures

16 48. Deposited aRhyacophila relictaMcLach- Material examined ltaly, Lombardian Pre-
lan, 1879 in the Canadian National Collection, Alps, Bergamo, Passo San Marco, S. slope, nice
Ottawa) spring, 1730 m, 46.038l, 9.6358F, 26.V.2022,

OHJ * 9LQORQ PDOHV 23&

Diagnosis The new species is close Rhy- S
acophila relicta McLachlan, 1879, forming to- Rhyacophila tristisPictet, 1834

gether a small species complex, but differs by the Material examined France, .VqUH 7DLOOH
short, not long, tapering, not parallel-sided, dorsal ) h v
g. tapering P Massif, below Brouffier lake, Guiliman, 1990 m,

process of segment IX; it is much longer than the
fused cerci. The fused cerci are convex apicad in?;'rgifgg\l’zifrﬁgﬁ; 68/#&;552’“/:2?&;% gbtlc?wo RQ
dorsal view, not concave. The harpago with Iong-lvIonte Acuto, Fonte Acera, 1190 m, 43.4698

b ToZ004E, 20052022012 * SLQoRQ P
truncated 9 P : PC). ltaly, Lombardian Pre-Alps, Bergamo,
' Passo San Marco, S. slope, nice spring, 1730 m,
46.0381N, 9.635BE, 26.V.2022, leg* 9LQORQ
) X 6 males, 2 females; OPCPRPortugal, Serra da
elongated parallel-sided broad plate with trun—( CGportug

. . . Estrela Massif, above Loriga, torrent, 850 m,
cated apex only slightly longer than cerci. Cerci 40.333RN, 7.6869f : 9 OHJ * 9LQo

fused to segment X forming together slightly con- (1 male, OPC)Portugal, Serra da Estrela Massif,

vex apical margin in dorsal view. Paraproct gpgyve Loriga, nice brooklets, 940 m, 40.3381

(apical band of Schmid) well-developed, membra- 7 7074y, 23.Iv.2022, leg.* 9LQORQ PDOH
nous, slightly sclerotized. Ventral arm of segment OpC). Spain, Asturias, Puerto de Tarna, nice

X pronounced, less sclerotized and attached to th%pring with abundant aquatic vegetation, 980 m,

pair of short heavily sclerotized epiprocts (anal 43.1156[N, 5.2395fV, 21.IV.2022, leg. G. Vin-

sclerite of Schmid). The second segment of g R Q P D O HSpaih3Asturias, Puerto de
gonopod, the harpago with elongated ventral half. /HLWDULHJRV %UDxDV GH $UULEL
Phallic organ composed of a pair of stout spine-m, 43.0128N, 6.4451fV, 21.IV.2022, leg. G.

Description Dorsal process of segmenX |

like paramere with mesad directed apical half and 9L Qo R Q P D CBHain,2@dlicia, North-
the complex of aedeagus; ventral arms of aedeEast Manzaneda, brook, 670 m, 42.3¢p&5
agus rounded apicad. 7.2305f : , 9 OHJ * 9LQORQ

1 female; OPC). Spain, Gallicia, West Ponte de
Etymology Coined from the name of locus Neira, nice springs tributaries of the Neira River,
typicus, as a noun in apposition 550 m, 42.918%9N, 7.2147, 22.1V.2022, leg.
* 9LQORQ PDOHV 23&

Rhyacophila relictaMcLachlan, 1879 ,
Rhyacophila vandelDespax, 1933

Rhyacophila relictaMcLachlan, 1879:442. Pyrenees ] ] )
5LYHU 1pH] QHDU *DQ DQG 5pMalesiglrekaminasiyiapeg 3\ U p-Qrme-V
3\UpQpRVXQH (DWRQ f , A, leskGanpow iiassif, Prats-de-Mol®Preste,
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nice brook and spring, 1860 m, 42.45%3 f( ; OHJ *LOOHV 9LQOR
2.4102E, 30.IV.2022, leg.* 9LQORQ P ORTH V
3 females; OPC). France3\ U p QQuidntales,
Canigou Massif, Prats-de-Mollae-Preste, brook Agapetus diversudicLachlan, 1884
and springs, 1910 m, 42.46p8 2.4161E,
, 9 OHJ * 9LQORQ P DI@eterial 28a8ninedPortugal, Serra da Estrela

JUDQFH 30tikpt@I@stH \Canigou Massif, Massif, above Loriga, torrent, 850 m, 40.383
Prats-de-Mollda-Preste, 2 brooks and 1 nice 7.6869fWV, 23.IV.2022, leg.* 9LQORQ PDOF
spring, 1630 m, 42.434R,, 2.394E, 30.IV.2022, OPC).

OHJ * 9LQORQ PDOHVWranceHPDOHV 23&

3\ U p QQridntales, Canigou Massif, Prats-de- Agapetus dubitan#cLachlan, 1879
Mollo-la-Preste, Jourdonna brook and spring,

1740 m, 42.445%, 2.4155E, 30.1vV.2022, leg. Material examined France, Alpes-Maritimes,
* 9LQORQ PDOHYV SdamD O D w2JgENey, Fromagine spring, 1500m,

Catalogna, tributaries of Riu de Carboner: spring,44.0208N, 7.4317E, 17.VI.2022, leg. Gilles
1980 m, 42.4063, 2.3246E, and torrent dels 9LQORQ PDOH 23&
Forquets, 20262050 m, 42.411¢, 2.3171E,
30.IV.2022, leg.* 9LQORQ PDOHYV | H Adgapetus fuscipe€urtis, 1834
OPC).
Material examined.France, 3\ U p QQuiEnv
Rhyacophila vulgarisPictet, 1834 WDOHV DERYH 6RUqGH /D )DUJD
42.4979N, 2.9572E, 30.IvV.2022,leg* 9LQORQ
Material examined France, 'U{PH 6 R X(\Widale, OPC).
Vercors Massif, Archiane, nice big resurgence,
770 m, 44.746N, 5.5064E, 11.111.2022, leg. G. Agapetus insondcLachlan, 1879
9LQORQ P D Oltdly, A8 Alps, N.
ODUDQ]D ELJ EURRN QHDU +H[MaeKa Vexahined FrancB, 3\ U p @yilahv
46.8562N, 11.6637E, 25.V.2022, leg. G. tiques, Ossen$VSH /DED\V 3DVV 2XHL

9LQORQ PDOHV 23& saux, nice resurgence, 680 m, 43.0055
0.6913f : , 9 OHJ * 9LQORQ
Glossosomatidae Wallengren, 1891 23& JUDQFH -OBénigel,p iC&higou
Massif, Prats-de-Mollda-Preste, nice brook and
Glossosoma privatunvicLachlan, 1884 spring, 1860 m, 42.452R, 2.4102g, 30.lV.

OHJ * 9LQORQ RanceHV 23«
Material examinedSpain, Castilla y Leon, Si- Haute*DURQQH -dé-Dutiipg,URiue Val-

erra de Gredos, Garganta de Navamediana, 113y above Hospice de France, nice spring, 1400m,
m, 40.3156N, 5.4159fV, 24.IV.2022, leg. G. f1l f( ; OHJ *LC
9LQORQ PDOHV 23& 6SDLQOQLQ@DORQNDEURDO BpéiR D30 GI$UDQ
Saja, Mina da Lapiz, 520 m, 2 springs and theArtiga de Lin, nice spring and brook, 1150 m,
river, 43.1232N, 4.2961fVN, 20.IV.2022, leg. G. 42.7073N, 0.7138E, 17.IV.2022,leg* 9LQORQ
9LQORQ PDOHV 23& (1 male, OPC).

Agapetus arvernensiMalicky, 1980 Agapetus krawanyUImer,1938

Material examined.France 3$ULqJH S D WMateviaR examined Slovenia, near Italian
$UOX /DNH QLFH VSULQJ bor&er, Julian PrgAlps, below Livek, spring and
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brook, 600 m, 46.2128|, 13.5939€, 21.V.2022, from the Caucasus erected the Ptilocolepinae
OHJ * 9LQORQ PDOH 23& subfamily for the nominate genus retaining it
taxonomic position in the Rhyacophilidae family.
Agapetus lusitanicugMalicky, 1980) Finally, Ross (1956) transferred the subfamiliy to
Hydroptilidae with inclusion ofPtilocolepusand
Material examinedSpain, Asturias, Puerto de  Palaeagapetugenera.
Tarna, nice spring with abundant aquatic
vegetation, 980 m, 43.1156N, 5.2395W, Completing Thieneman (1904) findingsla-
, 9 OHJ * 9LQORQ P D Gxkiy\(2001) e EeDHQ hY raised the Ptilocolepinae
OPC).Spain,Asturias, road to the Puerto del Palo subfamily to family rank: Ptilocolepidae Marty-
Allande, nice brook, 720 m, 43.2897N, 6.6431W, nov, 1913. Howeverits taxonomic position was

22 ,9 OHJ * 9LQORQ Preta@ined as a 38&bfamily within Hydroptilidae by

Spain, Asturias, Puerto de Tarna, brook andHolztenthalet al. (2007). The migration oPtilo-

VSULQJV IURP P f1 colepugthroughRhe Trichoptera system was dis-
P fl f: ; c$$ad by Malicky (2008and documented by

*LOOHV 9LQOoRQ PDOH 23& 7KLHQHPDQYV.RULJLQDO WH[W

Isolation and delineation by harpago
Catagapetus nigransicLachlan, 1884
Harpago, harpagones in plural, is the grabbling
Material examinedltaly, Marches, Parco Na- terminal structure, the second segment of the go-
zionale dei Monti Sibillini, nice torrent at Ussita, nopod usually with important functions in sexual
730 m, 42943, 13.138F, 18.V.2022, leg. G. processes. Already McLachlan (1879, 1884) has
9LQORQ PDOHV M&déhes, BN D @kd exclusively the shape of harpago to separate
Purello, nice spring and two brooks, 530 m, species in thdtilocolepusgenus as well as pre-
43.32N, 12.7733E, 20.V.2022, leg. G.9 L Q o R Qented rather reliable drawings of the furcate har-

(1 male, OPC). pago suggesting that more species are hidden
under the name oPtilocolepus granulatusHe
Ptilocolepidae Martynov, 1913 figured the differences in the lateral profile of the

furcated harpago between specimens from Bel-
These small caddisflies with somewhat iri- gium and from the Pyrenees.

descent rounded forewing of#l mm and pri-
mitive neuration populate hygropetric habitats of  Diversity rate is significantly increasing from
montane springs and seeps, among growths ofion-genital structures through non-intromittent
moss and liverwort (Marshall 197®tilocolepus  genital structures to intromittent genital structures
grandatus (Pictet, 1834) was originally described of the phallic organ. This gradient of diversity
in the Rhyacophilagenus, later shown to be a pattern suggests empirically that divergence me-
senior synonym oftilocolepus turbidugkolenati, chanisms are driven by sexual integration (selec-
1848 (Hagen 1855), the type species thus becam#on) operating in relation to sensory manipulation
Ptilocolepus granulatusMcLachlan (1879) dis- in mating, to ability of sperm removal in sperm
cussed its taxonomic status among rhyacophilidscompetition, to control fertilization in sexual
and glossosomatids. Describing its larval stageconflict, and to induce post-copulatory, prezygotic
Thieneman (1904) noted its hydroptilid affinities sperm selection in cryptic female choice (Arnquist
with the conclusion that it fits neither in the Glos- 1997), the postcopulatory equivalent of the classic
sosomatinae of Rhyacophilidae nor in Hydro- Darwinian precopulatory female choice.
ptilidae. This position somehow prompted Ulmer
(1907) to place the genus in the Hydroptilidae. Harpago could function as grasping, sensory,
Martynov (1913) describing two new species titillating, or evena harming organ liable to diver-

35



20iK 9L Qo R&Trichoptera of Western Europe Il

sify in isolation and producing distinct speciesbhy 6DPNXUD 5 DQG .KDGRUL ZDWHUI

both prezygotic and postzygotic reproductive  f ( P 9 OHJ ' 0XU

isolation that is performing the magic role of - 2 ER4nales, 1 female; OPC; 4 malés,

speciation traits and enabling us to delineate theséemale, NMPC); Georgia, Svanetia, stream N of

incipient, sibling species. OHVWLD f o1 fO A760m,

5.VI1.2013, leg.P. Chvojka (13 males, 1 female,

Harpagones are almost completely fused to theNMPC). Georgia, Gouria region, brooklet and

gonopods with B. atilomg or without . nam- FDVFDGH WULEXWDU\ Rl %]KX]KL

nao) visible vestigial sutures. The densely setosed f ( P 0 OHJ * 9LQOol

gonopods themselves are fused completély ( male, OPC).lran, Gilan Province, South of

atiloma, P. namna or partially and definitely ~Bandar Anzali, Talesh Mountain, small tributary

more ancestrally than the harpago. Based on theW R 0DVXOD S5LYHU  9,,, OH.

more recently diverging harpago structure; ~ males, OPC). Iran, Gilan Province, South of

flecting its integrative organization with specia- Bandar Anzali, Talesh Mountain, small tributary

tion trait function and applying the principle of WR 0DVXOD SLYHU .9 OHJ

complex is plesiomorphic we distinguished three Males, OPC)Turkey, NE Anatolia, Rize prov.,

lineages in thePtilocolepus genus. (1) Ptilo- dDW 6: RI dDP O GiFdsi bQoks,

colepus colchicusspecies complex; (2Ptilo- f 1l f *(_FD P 9,,

colepus granulatuspecies complex; (ptiloco- P. Chvojka (3 males, OP(.:; 5 mglgs, 1 female;
lepus atilomaspecies complex. NMPC). Turkey, NE Anatolia, Artvin; source NE

Hopa, 41 25 45 N, 41 26 50 E; 6.VI1.1993, leg. P.
Chvojka (3 males, OPC; 9 males, 8 females;
NMPC). Turkey, NE Anatolia, Artvin; streams,
Altiparmak NW Yusufeli, 40 57 00 N, 41 21 00
E; 7.VI.1993, leg. P. Chvojka (2 males, OPC; 9
males, 3 females; NMPC). Turkey, NE Anatolia,
Trabzon; source, Sumela, 40 41 24 N, 39 39 39 E;
5.7.1993, leg. P. Chvojka (3 males, OPC; 4 males,
7 females; NMPC).

Ptilocolepus colchicuspecies complex

The gonopods are partially fused with the ves-
tigial basal plate present in mesal position in the
form of heavily sclerotized structure ending in an
apical spine. Harpago fusetd the coxopodite
apicad forming a specific lobe pattern together
with the gonopodPtilocolepus colchicudMarty-
nov, 1913 specimens from Georgia, Iran and
Turkey listed below, are cleared, cleaned and

examined. Based on the lateral prOﬁ!e.Of the The gonopods are almost entire|y fused with
harpago they may represent several sibling spesome mesal excision on its apical margin. Har-

Ptilocolepus granulatuspecies complex

cies, but we do not describe them here. pago fusedo the coxopodite on its dorsum sub-
apicad. Mostly European species complex with
Ptilocolepus colchicusvartynov, 1913 one species in the Caucasi®ilocolepus dila-
(Map 1) tatus Martynov, 1913,P. extensusMcLachlan,

1884; Ptilocolepus granulatus(Pictet, 1834);
Ptilocolepus colchicus Martynov, 1913:2627. In Ptilocolepus koversp. nov.; Ptilocolepus sovan

5XVVLDQ 7\SH VSHFLPm@nt@nf SROVYvwHG

stream near Kvareli (Georgia) 21.VI.1907, leg. A. . .
ODUW\QRY ~ Ptilocolepus dilatatusMartynov, 1913

(Figures 917) (Map 1)
Material examinedGeorgia Adjara, Mtirala
NP, Chakvistavi 20 km NE Batumi, brooks, ptilocolepus dilatatusvartynov, 1913:2326. In Rus-
f 1 f * ( P 9, Q@HI B 7\SH VSHFLPHQV 3 f , ORX
Chvojka (2 males, OPC; 3 males, 4 females; in gorge near Lagodekhi (Georgia), 17.VI1.1907,
NMPC); Georgia, Kakheti, Batsara Nat. Res., OHJ $ ODUW\QRY f ORXQWDLQ VW
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colchicus Qe colchicus . i 4
©% dilatatus “REGEE ’ \ i N
: e Ajmeﬂlz\,,Aurbaldlan aBakal

Yo
D\, '
% \q é\\
ey, - T s
1, ' colchicus Q@ P
! X y

ol

Erythrée,

Map 1. Distribution of Ptilocolepidae species in Asia (full circles represent tleeltyalities).

Georgia Gouria f o( P 9, OHJ 3 &KYR

males, 18 females, NMPC); the same but springs

DQG EURRNYV f o1 f o(

201 OHJ 3 &KYRMND PDOHV
11 12 13 14

103& ,PHUHWL 3HUHYDO 1DNHUD
7TNLEXOD 5LYHU f 1 f (
- OHJ - 2ER D PDOH

NMPC). Georgia, Mtskheta-Mtianeti region, side-

10
' Georgia Georgia stream of Terek r. with small waterfall in narrow
Terek River Adjaria URFN\ UDYLQH EHORZ 7VGR YLOO
1 f ( 9,, OHJ
Manko (1 male, OPC). Georgia, Adjara, Kintrishi
16 17

Nature Reserve, sidebrook of Cherulisghele

15 6WUHDP 1 f 10 f i P

. . . OHJ 7 .RYiIFV ' 0XUiQ\L *

g ﬁzrisege%;iz’“ggﬂlﬁ;uﬁ 'lagéz?g?gw:r\é’klgﬂr; (1 male, 1 _female; OPCQC). Ggor_gia, Gouria regio_n,
17 = Georgia, Adjara. brooklet, tributary of Bzhuzhi River, above Gomi,
f 1 f ( P Vi OH
Material examinedGeorgia: Adjara, Mtirala NP, * 9LQOoRQ PDOHV IHPDOH 23&
&KDNYLVWDYL NP 1( %DWXPL EURRNYV
o1 f o ( P 9, O HPjilocglepus extensubicL achlan, 1884

Chvojka (25 males 9 females, NMPC); the same (yap 2)
EXW VSULQJ EURRN f el f o (
30.V1.2013, leg. P. Chvojka (15 males, 10 fe- Ptilocolepus extensu® F/DF KO D Q 33RUW.

PDOHV 103& WKH VDPH EXW VWHWDHPHQ §mR “IQWRQLR DQG &RLP
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3-XQH f QHDU &HD DERXW Méteriato EabhibetoPraride, $ULqJH EHOR?Z
11" -XQH o Crouzette Pass, nice spring, 760 m, 42.9137N,
( , 9 OHJ * 9LQORQ F
Material examinedPortugal, Serra da Estrela females:; opc) JUDQFH $ULqJH EHORZ .
Massif, above Loriga, nice brooklets, 940 m, pass, nice spring, 840 m, 42.9185 1.3267E
40.3381N, 7.7074f, 23.1V.2022, leg. G. Vin- .9 OHJ * 9LQORQ PDOH
oRQ PDOH 23& 3RUWXJD023®HU)LUZDQ3|:D-|(‘$W|_LJ¢D©|DDERYH % LHI
Massif, brooklet, on the snow, 14#%80 m, the Crouzette Pass, nice brook, 670 m, 42.9009
40.3802N, 7.6457fV, 23.IV.2022, leg. G. Vin- N, 1.3131E, 15.IV.2022, leg.* 9LQORQ
oRQ PDOHV | HEp&IM Ghalicia,3 & males, 2 females; OPC). France, Alpes-Mari-
south-west A Fonsagrada, brooklet and cascadetimes, Courmes, brook, 570 m, 43.783 7.005f
750 m, 43.072¢N, 7.1785fN, 22.IV.2022, leg.  ( , OHJ * 9LQORQ PDOHV
* 9LQORQ PDOHYV, A1Bi&s, P&S DAFQ). France, Alpe® DULWLPHV &DwURV
erto de Tarna, nice spring with abundant aquaticlateral spring, 1020 m, 44.01, 7.4602E, 6.I.
vegetation, 980 m, 43.1156, 5.2395fV, 21.1V. 2022, leg.* 9LQORQ PDOHV IHPDC
OHJ * 92 @al&sQ OPC). Spain, France, AlpesoDULWLPHY &DwWURV 9DO(
Gallicia, West Ponte de Neira, nice springs tri- gine spring, 1500m, 44.02¢8, 7.4317€E, 17.
butaries of the Neira River, 550 m, 42.9185 9,, OHJ *LOOHV 9LQORQ PDC
7.2147f - ,9 OHJ * 9LQOR®@PC).PDOGNVH ,VqUH 9HUFRUV 0DVYV
OPC). SpainCantabria, above Yera, nice brook, brooks below Cascade de Moulin Marquis, 450
550650 m, 43.137N, 3.7461fV, 20.IV.2022, m, 45.0563N, 5.4343E, 11.11.2022, leg. G.
OHJ * 9LQORQ P D OCantabBa%  BISPARQ PDOHV IHPDOHV 2
SHXDUUXELD ( /LQDUHV U HHaKtesIAHOS: Bueyras MaBsif, Vars Pass, above
43.2554N, 4.5741fN, 20.IV.2022, leg. G. Vin-  Guillestre, 1630 m, Nice spring, 44.62A0
oRQ PDOHV IHPDOHV 23&6.68B&DPLQ BVWXWHIV * 9LQORQ
Puerto del Palo Allande, brook and spring, 950 m,OPC). France, Aude, Citou, 43.4p82.591f (
43.2778N, 6.6681fV up to 1000 m, 43.276H, 906 m, 14. VI.2007, leg.0 %iOLQW PDOI

6.6725f : 9 OHJ * 9LQoR®PC). RdlypGr&fan Alps,Viu Valley, Borgial,
OPC). SpainAsturias, Somiedo, La Peral, brook big torrent, 45.20\ 7.302f, 1500 m, 26.VI.
DQG QLFH VSULQJ P 2p20, leg. Giffes9LQORQ PDOHV [HF

; OHJ *LOOHV 9LQoRQ OP®.DiaIH Mgurizad sApennines, above Rocca
Spain, Cantabria, Puerto de la Palombera, niceGT$YHWR QLFH EURRN DQG VS

brook and seeplng rocks, 101B f1 44.555N, 9.4767f ( 9 OHJ * 9LQo
f: OHJ *LOOHV (3@ler @PC). ltaly, Ligurian Alps, above
PDOHV 23& 6SDLQ &EDQWDEWUHVIHRD BURRINDD@G VSULQJ pb6FR
/L QD U HYV UHVXUJHQFH P 650 m.f 44.192N, $.0404E, 15.v.2022, leg.
X OHJ *LOOHEIVMAER® *LOOHV 9LQORQ PDOHV IHPDO
females; OPCQ). Emilie-Romagna, S. Cerreto Laghi, Fosso dei
Fontanini, nice spring and brook, 1550 m,
Ptilocolepus granulatugPictet, 1834) 44.28N, 10.25f ( 9, OHJ * 9LQOR

males, OPC). ItalyEmilie-Romagne, N.E. Passo
Lagastrello, nice spring, 1110 m, 44.3582

10156f( 9 OHJ * 9LQOoRQ
Rhyacophila granulataPictet, 1834: 19H98. A-{DL
WURXYp FHWWH HVSqFH GDQV @E%Sgﬂyo}?—?c@ﬁ &%Bopqiggl 0 La Nuda
OD ILQ -XLOOHW -~ acial S, spring + Drook
Ptilocolepus granulatus(Pictet, 1834): McLachlan, 44.2867N, 10.2268F, 10.V1.2022, Ieg. G|||eS

1879: 490. 3)UDQFH &KDPRXQL[ 69kR0R Quenles, 26 females; OPC). ltaly,
SLFWHW ~ Piemont, Pennines Alps, Civiasco, spring below

(Figures 1860) (Map 2)
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ﬁ @ Haute-Alpes &ude @ @ Graianalps

Piemont Bergamo 3940

42 43 46 47

50 51 52 53 59 60

Figuress 18%60. Ptilocolepus granulatugPictet, 1834). Lateral profile of the harpago in 12 populatib®€4 = Ariege,
2528 = Isere, 28B4 = Alpes-Maritimes, 386 = Haute-Alpes, 3B8 = Aude, 30 = Graian Alps, 4¥4 = Piemont
4548 = Bergamo, 49 = Garnish Prealps 0 = Toscana, 5&68 = Liguria, 5260 = Emilia.

water catchment, 770 m, 45.81p4 8.2973E, 12.8827f ( 9 OHJ * 9LQORQ
27.V.2022, leg. GillesO9LQORQ PDOHV2323&,WDO\

SLPPRQW EURRN DQC
Italy, Carniche Pre-Alps, Dolomiti Friuli, S. of Stura di Demonte, above Villaggio Primavera,
Preone, Casali Chiampon, nice spring and Arzino1530 m, 44.373, 6.9755g, 14.V.2022, leg.

WRUUHQW 3LO )RQWDQRNKQH" *LOOIRV 9LQOKRQ PDOHYV IHPDO
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Ptilocolepus kovessp. nov. completely disappeared; the upper or dorsal lobe
Y p

: is very stout broad with rounded apex; the entire
(Figures 6167) (Map 2) (Photo 6) harpago is rounded fat.

Material examined Holotype: France, 3 S
S\UpQapWIVHQWDOHV DERYH 6R Lbﬁrlgﬁ"mgfegsl)ﬁﬁﬁrﬁjr?dgd- |L:al}(l'|lla\t(epr)aLlJ proflillg \é\]{ -0
brook, 450 m, 42.4979N, 2.9572E, 30.IV.2022, ihe harpado.

OHJ * 9LQOoRQ PDOH Siath& 3DUB\%/\SHV

Catalogna, Rio Rilort tributary, above Espinavel, Ptilocolepus sovarsp. nov.
nice brooklet, 1220 m, 42.3812N, 2.3932E, )
30.IV.2022, leg. G. LQORQ PDOHV 23& (Figures68i01)(Map?2)

Spain,Burgos, Espinosa de los Monteros, Portillo
de Las Estecas de Trueba, Fuente Cornejo, spring
1030 m, 43.1115N, 3.6786W, 19.1vV.2022, leg. G.
9LQORQ PDOH 23&

Material examined Holotype: France,
3\ U p @Mlghtiques, River system Nivelle, 12-
18.VI1.1986, leg. - 20iK PDOH 23&
Paratypes: same as holotype (16 males, 3 females;
Diagnosis. This new species with speciation ng%iJe)gang EicHe Spﬁﬁgapg%mrﬁ V4I\gaorge97N
trait of very fat harpago is closer Riilocolepus 0.5213W, 18.|\,/.2022, leg. G VQo R Q ' P D OH\

granulatus the ancestral species of the complex, |4y ppOoHYV 23& U DAQaRtidues \ U F
but the ventral lobe of the harpago is vestigial aslraty nice resurgence 11())0 m g}04§1N PQP
well as the dorsal lobe much abbreviated. T ' ' ' ‘

: .9 OHJ * 9LQORQ I

o ) ) ) OPC). France, HauteS\UpQpHV 1 : $VSL
Description.Small dark species with forewing Pass, 1450 m, nice brook, 42.9454N, 0.3202E,

length of 2 mm. Hyaline transparent spot window 17 1v.2022, leg.* 9LQORQ PDOH |HE

at the fOI’k Of the med|an VeinS Sma” The OPC) France, Haute_Garonne’ Arbas Massrf,
speciation trait, the harpago is fused subapicad ) RQWDLQH GH Of2XUV VSULQJ
the coxopodite. Its lateral profile is very specific; 0.8789E, 15.1V.2022, leg* 9LQORQ PDOHV
the lower or ventral lobe is much reduced or females; OPC). Spain, 9DO Gf$UDQ $UWL.
Lin, nice spring and brook, 1150 m, 42.7073N,
Pyrenean-Orientales Burgos ( .9 OHJ * 9LQORQ P
females; OPC). Spain, Cantabria, Puerto de la
Palombera, nice brook and 2 cascades, 1010 m,
1 : , 9 OHJ * 9LQc¢
(1 male, OPC). SpailGantabria, above Yera, nice
61 brook, 550-650 m, 43.1377N, 3.7461W,
67 .9 OHJ * 9LQOROQ PDOH 2
Catalogna, Rio Rilort tributary, above Espinavel,
Catalogna 2 brooks, 1350 m, 42.3811N, 2.3734E, and 1400

m, 42.3811N, 2.3665E, 30.IV.2022, leg. G.
9LQORQ PDOH R&&ra, Biolde
bDxHWD 9DOFDUORV EURRN DQC
tributary, 890 m, 43.0309N, 1.3435W, 19.IV.
OHJ * 9LQORQ PDOHV IHP
62

63 64 65 66 Diagnosis.This new Pyrenean and Cantabrian

Figures 6167. Ptilocolepus kovesp. nov. Lateral profile of species with speciation trait of slender and

the harpago in 3 populations. Holotype: 61 = Pyrences-  Pointed harpago is closer TEtIlOCOIepUS gra-
Orientales, Paratypes: @86 = Catalogna, 67 = Burgos. nulatus the ancestral species of the complex,
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Map 2. Distribution of Ptilocolepidae species in Western Europe (full circles repitesetype localities).

(05556 6060

72 73 74 75 76 77 78 79 80
River Nivelle

BBAG50G60 01

82 83 84 85 86 87 8 91 92
Pyrenean-Atlantique

66 foses 00

96 97 100 101
Val d’ Aran Haute Garonne Cantabrnia

Figures 68401 Ptilocolepus sovasp. nov. Lateral profile of the harpago in 5 populations. Holot®e: River Nivelle,
Paratypes: 680 = River Nivelle, 8192 = Pyrenees-Atlantique, 93 9DO GY$UDQ
9599 = Haute-Garonne, 16001 = Cantabria.

41



20iK 9L Qo R&Trichoptera of Western Europe Il

atilom namnao namnag vestigial sutures as a direct tapering
structural continuation. Oriental speciédiloco-
lepus atilomaSchmid, 1990 from India an®.
namnaoMalicky & Chantaramongkol, 1996 from
Thailand.

Ptilocolepus atilomaSchmid, 1990
(Figures 102) (Map 1)

Ptilocolepus atilomaSchmid, 1990:23®41 3+ R-OR
W\SH f ,QGH $VVDP 8QLWHG -DLQW
Mawpran, 4#.11.1961. $OORW\SH , ,ELG 7D
EODQJ D &1& " 3/D GpFR
G 1 RifocolepusHQ $VVDP HVW WUqV LQD\
FH JHQUH QYDYDLW HQFRUH MDPDL
UpJLRQ HXURSpHQQH GRQW LO VH

102 POpPpPHQWY IDXQLVWLTXHV WASLTXHYV

Ptilocolepus namnadvalicky, 1996
Figures 1024.03.Ptilocolepus atilom&chmid, 1990 and

Ptilocolepus namnaMalicky, 1996. Lateral profile of the (Figures 103) (Map 1)
gonopod. 10_2 Ptilocolepus atiloma,
103 =Ptilocolepus namnao Ptilicolepus namnadalicky, 1996:119.3+7 f 7KDL
land, Nam Nao NP, 800m, 16. ,9 T3 f

but the excision between the dorsal and ventral RSXODWLRQVDUPDWXUHQ 6HKU IK
lobes is narrow, not wide; the dorsal arm is slim, $UWHQ EHVRQGHUV 3 DWLORPD 'l
slender with pointed apex, not so slim with round- VLQG LQ HLQH OfzQudgezBgeQ,QHd 6 SL

ed apex; the ventral lobe is abbreviated and ihre theoretische Zweigliedrigkeit ist nicht zu

pointed, not long and rounded. HUNHQQHQ -~

Description.Small dark species with forewing Brachycentridae Ulmer, 1903
length of 2 mm. Hyaline transparent spot window
at the fork of the median veins small. The
harpago, second segment of gonopod is fused
subapicad to the coxopodite. Its lateral profile is
characterized with pointed lobe apices; the lower
or ventral lobe is short abbreviated with pointed,
tapering apex; the upper or dorsal lobe is send
with pointed apex; the excision between dorsal
and ventral lobes are very narrow.

Micrasema servatumNavas, 1918,

Material examinedSpain, Galicia, south-west
A Fonsagrada, brooklet and cascade, 750 m,
43.0726N, 7.1785fV, 22.IV.2022, leg. G. Vin-
0 R @ males, OPC). SpairAsturias, Puerto de
Tarna, nice spring with abundant aquatic
vegetation, 980 m, 43.1156, 5.2395f, 21.IV.
OHJ * 9LQORQ Bla®HYV 23

Etymology. sovann UR P 3V RtNimn @A lean $2VWX,ULDV 3SXHUWR GH /HLWDULH.

in Hungarian, refers to the slim lateral profila of Nice€ spring, 1400 m, 43.0178, 6.4451fV,

the harpago_ , 9 OHJ * 9LQORQ Spaiﬂ,D OH 2
Gallicia, West Ponte de Neira, nice springs
Ptilocolepus atilomanew species complex tributaries of the Neira River, 550 m, 42.9185
7.2147f : , 9 OHJ * 9LQORQ

The gonopods are almost entirely fused with OPC). SpainAsturias, road to the Puerto del Palo
some mesal less sclerotized region. Harpago fusedllande, nice brook, 720 m, 43.28%,
to the coxopodite withR. atilomg or without . 6.6431f : . 9 OHJ * 9LQOoRQ
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OPC). SpainAsturias, Somiedo, La Peral, brook 1490 m, 40.304N, 5.2088fV, 24.1V.2022, leg.

DQG QLFH VSULQJ P 19LQoRMQ PDOHYV $paihD O HV
13.X.2022,leg* LOOHY 9LQORQ P D @Hntabria3Ruerto de la Palombera, brook, 1020m,
f1l f: X Gilbeld J
Micrasema vestitunNavas, 1918 9LQORQ aPD)O%pEin, Cantabria, Puerto
de la Palombera, nice brook and seeping rocks,
Material examined France, 3\ U p QAtl&hy P fi f: ; OHJ

tigues, OssenAspe, Labays Pass, Oueilc ,V *LOOHYV 9LQORQ PDOH 23& 6S
saux, hice resurgence, 680 m, 43.00855 Vega de Pas, brook and cascade, arroyo Enverao,
0.6913f : 9 OHJ * 9LQOoRQ P PDOHVf1 f: ; leg.
OPC). JUDQFH 30tieptQl@esH VCanigou *LOOHV 9LQORQ SpdnQ Abturias, &
Massif, Prats-de-Mollda-Preste, nice brook and Puerto del Palo Allande, brook and spring, from
spring, 1860 m, 42.452R, 2.4102E, 30.IV. P fl f: XS WR P
OHJ * 9L QeskR@rPC). PD f1l f: ; OHJ *LO
9LQORQ PDOH 23&
Uenoidae lwata, 1927
Goeridae Ulmer, 1903
Thremmatinae Martynov, 1935
Lithax niger (Hagen, 1859)
Thremmatellae* R Q]iOH]
Material examined France, ,VqUH 7DLOOH
Material examinedPortugal, Serra da Estrela Massif, below Brouffier lake, spring Guiliman tri-
Massif, above Loriga, torrent, 850 m, 40.383 butary, 1850 m, 45.03Bl, 5.877E, 21.06. 2022
7.6869f : .9 OHJ * 9LQOR®HJI PDX®PHQORQ P ORCYltaly, IHPD Ok
OPC). Portugal, Serra da Estrela Massif, brooklet,Julian Alps, W. Sella Nevea, brook, 1040 m,
on the snow, 1458480 m, 40.380N, 7.6457f 46.3897N, 13.4693E, 24.05.2022, leg. G. Vin-
: .9 OHJ * 9LQORQ PROQH PO HYOPC).HidhDh Addine Alps,
Spain, Castilla y Leon, Sierra de Gredos, Hoyos N. Maranza, spring and brook, 1590 m, 46.8845
del Espino, nice brook with abundant aquatic N. 11.6479f ( 9 OHJ * 9LQORC
vegetation, 1470 m, 40.35§@, 5.1773f, 24.IV. males, 3 females; OPC). Italptesine Alps, N.
2022, leg. * 9LQORQ PDGphin,238PUDQ]D ELJ EURRN QHDW +H[HC
Gallicia, North-East Manzaneda, brook, 670 m, 46-8562N, 11.6637E, 25.V.2022, leg. G. Vin-
42.3055N, 7.23058V, 22.IV.2022, leg. G. Vin- ORQ ~~ PDOHV ~  |HIRayORtactiaa 3 &
0RQ P D O Bpai2,Sallicia, West Ponte de Alps, above Livigno, brook, 2130m; 46.5308,
Neira, nice springs tributaries of the Neira River, 10.1539f ( 9 OHJ 9LQOoRQ P

females; OPC). ltaly, Aosta Valley, High Ayas
550 m, 42.918%, 7.2147fN, 22.IV.2022, leg. ,
* 9LQORQ P D OSpain, Casiéa y Valley, above StJBETXHV QHDU u$OSH 0D

Leon, Sierra de Candelario, Rio Becedillas at SP"NY: 02|4_|03) n,: 495|._8(%20ﬂi?g7039§D1C§'|§|/|\'/ 238
Becedas, 1110 m, 40.4088 5.6371fV, 23.1V.

OHJ * 9LQORQ Spaib,Céin-23& Lithax obscurusdHagen, 1859)
PXQDXWp GH ODGULG 6LHUUD GH *XDGDUUDPD
South-West Rascafria, nice brook, 1450 m,  \aterial examineditaly, Marches, E. Purello,

40.8361N, 3.9131f, 26.IV.2022, leg. G. Vin-  njce spring and two brooks, 530 m, 43.32N,

o0RQ P D O H\6pai@,3@antabria, above 12 7733E, 20.V.20220HJ * 9LQORQ PDO
Yera, nice brook, 55850 m, 43.1377, females; OPC).
3.7461f : )9 OHJ * 9LQORQ PDOHV

OPC). Spain, Castilla y Leon, Sierra de Gredos, Remark This species is new for the Italian
URDG WR u/D 30DWDIRUPD GHavmdHGRVY ELJ EURRN
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Lepidoptomatidae Ulmer, 1903 Somiedo, La Peral, brook and nice spring, 1360m,
f1l f: ; OHJ *LO
Crunoecia irrorataCurtis, 1834 9LQOoRQ PDOH IHPDOH 23&
Material examined Italy, Molise, Castel San Apatania fimbriataPictet, 1834
Vincenzo, Sorgente Acquaruolo, 470 m, 41.6%94
N, 14.078f ( 9 OHJ * 9L QoRQMatepab exgmined France $ULqJH EHOR
OPC). Crouzette Pass, nice spring, 840 m, 42.9895
1.3267E, .9 OHJ * 9LQORQ PL
Crunoecia kempnyMorton, 1901 female; OPC).)UDQFH $ULqJH SDWK WR
QLFH VSULQJ P fl f
Material examinedltaly, Julian Alps, S. Fu- OHJ *LOOHV 9LQORQ PDOHYV
sine, nice spring below the water catchment, 840 _ N _
m, 46.4922N, 13.6689F and two nice springs at Limnephilidae Kolenati, 1848

910 m, 46.485N, 13.6735E, 23.V.2022, leg. _
* 9LQORQ PDOHV SlevBABEO HV 23 & Drusinae Banks, 1916

N.E. Bovec, nice seeping rocks, 430 m, 46.3899
N, 13.5745f (9 OHJ * 9LQOoRQ DBYSY§ gnnulatusStephens, 1837

OPC). Material examined France, ,VqQUH 7DLOOH
Massif, below Brouffier lake, spring Guiliman
tributary, 1850 m, 45.038l, 5.877E,

9,,, OHJ *LOOHV 9LQORQ P

Remark This species is new for the Italian
Fauna.

Apataniidae Wallengren, 1886 Drusus apados2 OiK ~&RSSD

Apatania eatonianavicl.achlan, 1880 Material examined.France, 'U{PH 6 RXWK
Vercors Massif, Archiane, nice big resurgence,

770 m, 44.7461N, 5.5064E, 13.V.2022, leg. G.
9LQBRQ PDOHV AR HY 2
'"U{PH 6RXW 9HUFRUYV ODVVLI $U

Material examined France, 3\U p QApl&hY
tigues, OssenAspe, Labays Pass, Oueils
GY,VVDX[ QLFH UHVXUJHRFH

. *

0'6913_f ’ 9 OHJ 3 913_3]@{1) R Qresurgence, 770 m, 44.749l, 5.5064E, 15.VI.
female; OPC). France, 3\U p @ tléhtiques, 2022 led. G.O L R PDOHYV IHPDO I
Iraty, resurgence, 1100 m, 43.04811 1.0546}V,  1€9. ©. QoRQ

9 OHJ * 9LQORQ PDOH
JUDQFH 3AtlAaptiQues] V Marie-Blanque
Pass, nice brook, 1050 m, 43.06430.5033fV, (Figures 1044.06) (Map 3) (Photos 7, 8)
18.IV.2022, leg.* 9LQORQ PDOHV 23&
Spain, Cantabria, Puerto del Ponton, nice spring  Material examinedHolotype:France, Alpes-
and brook, 1180 m, 43.103¢, 5.0157fv, 21. ODULWLPHV  &Dwibukaxy ¢ DRDYaH\
9 OHJ * 9LQORQ P D Ovdl\éy, latetad BdpiigH1020 m, 44.011N, 7.46E,
OPC). Spain, 1DYDUUD 3XHUWR- GH7.MHRO2B,WEP*LODBEY 9LQORQ PDOH
carlos, brook and spring, Luzaide tributary, 890
m, 43.0309N, 1.3435fV, 19.IV.2022, leg. G. Diagnosis A new species related to the
9LQORQ PDOHYV BidamD AsH  RrBus lepidopterussiblings of theD. greacus
turias, Puerto del Palo Allande, brook and spring, species complex in thBrusus bosnicuspecies
950 m, 43.277§, 6.6681fW up to 1000 m, group. This species belongs to the southern group
43.2764N, 6.6725fN, 22.1V.2022, leg. G. Vin- of D. lepidopterus siblings with pronounced
oRQ PDOHYV | HPp2i@ Asturia8,& microplate structures in the surface pattern on the

2
B%sus royasp. nov.
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Figures 104406 Drusus royasp. nov. Holotype: 104 = genitalia in left lateral view, 105 rapract in dorsal view; 106 =
phallic organ in lateral view.

dorsal surface of the fused dorsal branches of the Remark In the Roya Valley both siblings
paraproct. The new speciBs royais most close  occur;D. royasp. nov. ad D. lepidopterus 2 OiK

to D. lepidopterus but differs by both the shape et al. 2 Oeitkal. 2022).
and the surface pattern of the fused dorsal branch
of the paraproct in dorsal view. The partially Drusus camerinusMoretti, 1981

fused lobes of the dorsal arms of paraproct are
rounded circular, not quadrangular; its basolateral Material examineditaly, Marches, E. Purello,
lobes are longer; B primary setae of macro- Nice spring and two brooks, 530 m, 43[82
chaetes present also on the middle region. 12.7733f ( 9 OHJ * 9LQORQ
OPCQC). ltaly Marches, Parco Nazionale dei Monti
Description. Black, large species with fore- Sibillini, Panico Valley, nice brook and spring,
wing length of 14 mm. The architectural shape of 1180 m, 42.949, 13.1995F, 18.V.2022, leg. G.

the dorsal profile of the fused dorsal arm of the 9LQORQ PDOHYV IHPDOHV 23&
paraproct is characterized by two circular lobes

Composed of the pair of fused circular dorsal Drusus demontasp. nov.

arms and the triangular basolateral pair of lobes. (Figures 107409) (Map 3) (Photo 9)

The microplate field very pronounced, dominating
on the surface; the entire surface is almost fully  Material examinedHolotype:ltaly, 3SLpPR QW
covered with small circular microplates having brook and spring tributary of Stura di Demonte,
some pointed central outgrowth. The mesal sutureabove Villaggio Primavera, 1530 m, 44.3K3
line indiscernible. The paramere setal pattern of6.9755f ( 9 OHJ *LOOHV 9LQOR
the holotype symmetrical, the erect, primary spine OPC).
is short and robust.
Diagnosis A new species related to the
Etymology Name coined from the name of the Drusus lepidopterussiblings of theD. greacus
type locality as a noun in apposition. species complex in thBrusus boshicuspecies
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Map 3. Distribution of theDrusus lepidopterusiblings in the western Alps and northern Apennines
(full circles represent the type localities).

109

Figures 1074.09.Drusus demontap. nov. Holotype: 107 = genitalia in left lateral view, 108 = paxipn dorsal view;
109 = phallic organ in lateral view.

group. This species belongs to the northern groupdorsal surface of the fused dorsal branches of the
of D. lepidopterussiblings without pronounced paraproct. The new speci€& demontais most
microplate structures in the surface pattern on theclose toD. piemontensislives and was collected
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together in the same habitat, but differs by both Drusus flavipennis(Pictet, 1834)
the shape and the surface pattern of the fused
dorsal branch of the paraproct in dorsal viasv Material examined France, Alpes-de-Haute-

well as radically differs by the spine pattern of the Provence, > Cayolle Pass, spring and brook, 2460
paramere. The partially fused lobes of the dorsalm, 44.258N, 6.733E, 18.VII.2022, leg. G. Vin-
arms of paraproct are trapezoid, not rounded ando R Q PDOH 23&
more subdivided; its basolateral lobes are triple
longer; 28 primary setae of macrochaetes present Drusus improvisugMcLachlan, 1884)
also on the middle region. The single robust and
erected primary paramere spine characterizing all Material examined Toscana,Passo del Cer-
the known species of the siblings is unique inreto, 14001500 m, springs and brooks, 44.285
Drusus demaia sp. nov, reduced in size and N, 10.2286f ( 9 OHJ * 9LQORQ
subdivided. 1 female, OPC). Italy, Emilie-Romagne, Lagdei,
brook and spring near the peat bog, 1270 m,
Description. The forewing of the male is 44.4122N, 10.0075g, 16.V.2022, leg. G. Vin-
completely covered with slightly elongated scales o0 R Q P D O Hitaly2 2 igurian Apennines,
forewing length 9 mm. The architectural shape of DERYH 5RFFD GT$YHWR VSULQJ
the dorsal profile of the fused dorsal arm of the N, 9.4872E, 15.V.20221HJ *LOOHV 9LQOR
paraproct is characterized by complex amalgam-males, 2 females; OPC). Italy, Toscana, Passo di
ated lobe system. Composed of the pair of fusedCerreto, La Nuda Glacial Circus, spring + brook,
vestigial dorsal arms and the elongated basolateral4404500 m, 44.2867N, 10.2268E, 10.VI.
pair of lobes. There is no microplate field dis- 2022, leg. Gilles Vio R Q PDOHYV IHPD
cernible; the entire surface is almost fully covered OPC).
with short microspines as well as shornteersal
lines of spots as visible in dorsal view. The mesal Drusus lapos2 O i K
suture line vestigial, present markedly apicad. The
paramere setal pattern of the holotype asymmet- Material examined Italy, Dolomiti, S.E.
rical, the erect, primary spine is uniquely subdi- Moso, Parco Naturale Tre Cime, many springs
vided, less pronouncedateral and basal margin below water captures, trib. Rio Bianco, 1650 m,
full of small tertiary spines 46.6557N, 12.4062E, 24.V.2022, leg. Gilles
9L QoRmMuales, 1 female; OPC).
Etymology Name coined from the name of the
type locality as a noun in apposition. Remark Based upon the lateral profile of the
dorsal arm of paraproct and on the spine pattern
Remark The distribution area dD. demonta  of paramere we have distinguished two separate
sp. nov. meets the southern edge of the distribudistinct species hidden under the naméanisus
tion area of its closest siblin. piemontensis chrysotus 2 O i al. 2017). Drusus chrysotus
(Map 3). (Rambur, 1842) the western sibling species and
Drusus lapos 20iK WKH HDVWHUQ
Drusus discolor(Rambur, 1842) species. All the examined specimens from France,
Western Switzerland, and Western ltaly represent
Material examined France, ,VqUH 7D LDr@stbl ldHoysotusand all the specimens from
Massif, below Brouffier lake, Guiliman, 1990 m, Eastern Switzerland, Eastern ltaly, Austria and
1 ( 9,,, OHJ * kagloReQublic represedtusus lapos
male, 1 female, OPC). France, Alpes-de-Haute-
Provence, > Cayolle Pass, spring and brook, 2460 In the lateral profile the dorsum of the fused
P 1 ( 9,, OHJ *dorgdl QrarRligs of paraproct is sloping anterad at
(6 males, 3 females, OPC). D. chrysotusand flat horizontal atD. lapos
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Subapical spine on the paramere subdivided intodrawings of Schmid (1956) from Swiss specimen
two spines ab. chrysotusand not divided; only a under the nameD. muelleri “ Now we can
sole spine is present @t lapos Recent collection  confirm that both specie®. italiano and D.
of a single male oDrusus chrysotusn France  magasare sympatric in the Italian Pennines Alps.
2 O idt al. 2022) and the present collection of
two males and a single female have confirmed the Drusus malickyi(Sipahiler, 1992)
stability of the paraproct and paramere
divergences of the two sibling species. Material examined France, 'U{PH G6RXWK
Vercors Massif, Archiane, nice big resurgence,
Drusus liguriensis2 O i K 770 m, 44.746 N, 5.5064E, 11.111.2022, leg. G.
(Map 3) 9LQOoRQ PDOHV 23&

Material examineditaly, Ligurian Apennines, Drusus marinettaeSipahiler, 1992

DERYH 5RFFD G{$YHWR OQLFH EURRN D VSu .
1400 m, 44.55%, 9.4767E,ﬂ15.v.2022, Ieg?G. Material examirted France. 3 WU'p QQuieiy
9LOORG . PDOH it CEmnifie. 23WDOHV 3XLJPDO 0DVVLi220BLEHUD

Romagne, above Lagdei, lateral spring, 1290 m,M 42.3855N, 2.0926F, 14.IV.2022, Ieg. G.
44.4098N, 10.01f ( 9 OHJ * 9%‘@%%@9 , OPOOQHDQFH 30tEpQpHYV
(1 male, 3 females, OPC). Italy, Emilie-Romagne, tales, Canigou Mass!f, Prats-de-MoliPreste,
above Prato Spilla, 1450 m, 44.35)810.1057f  Nice brook and spring, 1860 m, 42.4383

" E, 30, 1leg. G 9LQORQ PDOH
C()PC). 9 OHJ 9LQoRQ P D(%j)l‘;%()v ) U(i)DHéF?i:BH?(8 Hq%@ﬂbpt@leslﬂ \Canigou
Massif, above Mantet, Rotja tributary, 1850 m,
Remark Lodovici & Valle (2020) mistakenly ~Nice big spring, 42.475fl, 2.325F, 14.1V.2022,
did not report this species from Italy. Its distri- 1€9- * 9LQORQ PDOH 23&
bution area extends much to the east in the North-
ern Apennines and nearly meets the distributon ~ Drusus melanchaetebicLachlan, 1876
area of its two siblingsD. cerreto 20iK 9LQ

oRQ DDapu@nensi2 O i K oDsS Material examinedlitaly, Aosta Valley, High
Ayas Valley, St Jacques, above Lago Blu, nice
Drusus magasz OiK torrent, 2400 m, 45896#!, 77457E, 12.VL.
2022, leg. G.OLQORQ PDOHV IHPDO'

Material examinedItaly, Aosta Valley, High  Italy, Aosta Valley, High Ayas Valley, above St
Ayas Valley, St Jacques, above Lago Blu, nice -DFTXHV 1 ( u$OSH ODVHY VSUL
torrent, 2400 m, 45.896, 7.7457F, 12.VI. 2530 m, 45.896%N, 7.7093E, 11.06.2022, leg.
OHJ * 9LQORQ PDOHV 23&8LQwWR®@\ $FDOMY 23&
Valley, High Ayas Valley, St Jacques, above

Lago Blu, big spring, 2470 m, 45.897R§ Drusus mixtus(Pictet, 1834)
7.7471f ( 9, OHJ * 9LQORQ PDOHV
OPCQ). Material examinedSwitzerland, Jura Massif,

6RXEH\ %LHI GH OD &{WABNDX %RX
Remarkinour SUHYLR XV VWX ®\oR@4KN, 7.06E, 13.111.2022, leg.* 9LQOR Q
2022), we described. italiano 20iK 9L Q o Rgkes, 3 females; OPC).
2022, close toD. magas and at that time we

thought that3t seems that all the known Italian Drusus monticolaMcLachlan, 1876
specimens belong to the new spediestaliano
andD. magas2 OiK redrésented only by Material examinedlItaly, Rhaetian Alps, S.W.

Swiss specimens, by the holotype and by thePasso dello Stelvio, springs and brooks, 2030 m,

48



20iK 9L Qo R&Trichoptera of Western Europe Il

46.5152N, 10.4057E, 25.V.2022, leg. G. Vin- al. 2017). This species is probably new for the
o0 R Q males, 1 female; OPC). Italy, Dolomiti, Spanish Fauna.

S.E. Moso, Parco Naturale Tre Cime, many

springs below water captures, trib. Rio Bianco, Drusus vinconiSipahiler, 1992

1650 m, 46.655N, 12.4062E, 24.V.2022, leg.

*LOOHV 9LQORQ PDOH 23&  Material examined France, 3\U p QAfl&hY
tiques, Ossen$VSH /DED\V 3DVVY 2XHL

Drusus nebulicola(McLachlan, 1867) Zaég(igfnice resgrgence, O6E|OJ m, 4;523550; o

females; OPC). France,3\U p @ypl&htiques,
Grand Serre, Lavaldens, Rif bruyant, 1860 m, OSs€en$VSH 2XHLOV Gf,VVDX[ QLF

P fl f: : OHJ
dessous cascade, 44.953 5.911F, 14.VILI.

2022, leg. *LOOHV 9LQoRQ PDOHVOOHY;8b8aRQ PDOH IHPDOH
OPCQ).

Material examined France, ,V qU He dbO

Remarks This large elegant species was de-
. . . scribed from a single male accompanied by 5
Drusus piemontensi2 O 1K females collected at the end of June, 1987 by
(Map 3) *LOOHV 9LQORQ L QAtlaktiqies, 3\UpQ
France. The single male holotype and the female
Material examineditaly 3LpPRQW E U®@yRepweE re-examined, re-diagnosed and its
spring tributary of Stura di Demonte, above taxonomic position corrected and established
Villaggio Primavera, 1530 m, 44.378, 6.9755f 20 ief al 2017). Examination of the species
( 9 OHJ *LOOHV 9L QoR &oup ghgsastar statg gf paramere fine structure as
,WDO\ 3LpPRQW EURRN DQG Ws&luasghe wpedagon et ol refargegixal fe
di Demonte, above Villaggio Primavera, 1530 m, thrée newly collected specimens, the taxonomic

44.373N, 6.9755F, 16.VII.2022, leg.* 9LQoR sition in theDrusus annulatusspecies group
G males’OPC). ' ’ and Drusus annulatusspecies complex was

confirmed.
Drusus spelaeugUimer, 1920) Ecclisopteryx asterixMalicky, 1979

Material examinedFrance, 'U{PH 9HUFRUV

Tourtre, Adouin, 760 m, 45.003§, 5.4563E, aterial examined Slovenia, Julian Alps, N.

VLF 3DVV 3L&AQLFD WULE QLF
*
11.111.2022,leg.* 9LQORQ PDOHYV 2%% 1 ( 9 OHJ * 9LQ

. . (2 males, 4 females; OPC). Slovenlalian Alps,
Drusus thibaulti Decamps, 1972 E. Srednji Vrh, nice spring, 1060 m, 46.4982

. . ) 13.8518F, 23.V.2022,leg* 9LQOR PDOHV
Material examinedSpain, Navarra, Puerto de F g Q Q

females; OPC).
,EDXHWD 9DOFDUORYV EURRNeD(%SG VéULQJ /IXIDLGH

OHJ * 9LQORQ PDOHYV IHPDOH

. 23& :

Limnephilini Kolenati, 1848
Remarks The recollection of this rare species Limnephilus affinis Curtis, 1834

is a great luck! During our revision of Drusinae
subfamily we were unable to examine the type or  Material examinedFrance, Hautes3\Up QpH V
any other specimens. The examination of the twobelow Tourmalet Pass, between 1610 m, Garet
males and single female confirm our conclusion torrent, 42.9063, 0.2115€, and 1970m,
based on the original description and drawings42.8987N, 0.2024E, 17.IV.2022,0HJ * 9LQORQ
that this is a distinct independent specie2. O eK (1 male, OPC).
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Limnephilus auricula Curtis, 1834 f( ; OHJ *LOOMal,9LQOR
OPC). )UDQFH 30tikeptalesHbelow Pas de
Material examinedItaly, Molise, below Sant la Case, rec del Baladrar torrent, brook and lateral
Angelo del Pesco, brooklet on calcareous sub-VSULQJV P f1 2022f( ;
stratum, 750 m, 41.88R, 14.25f, 19.V. 2022, leg. *LOOHYV 9LQORQ PDOHV IHPD
OHJ * 9LQORQ IR, Mdlise? 3-&
bove Pescopennataro, Fonte della Gallina, nice Chaetopteryx cantabric2 OiK  9LQORQ

springs and brooklets, 1420 m, 41.8§4/ (Figure 110) (Map 4)
14.2932E, 18.V.2022, leg. G 9LQOoRQ PDOH
OPC). Material examined Spain, Cantabria, San
Roque de Riomiera, Portillo de Lunada, brook
Limnephilus ignavusMcLachlan, 1865 and spring below water catchment, 900m,

_ _ f1 f: OHJ - *LOOH
Material examined )UDQFH -Bkiep Q p b Q@ male, OPC). Spain, Burgos, Espinosa de
tales, below Pas de la Case, rec del Baladrafps Monteros, Portillo de Las Estecas de Trueba,

WRUUHQW P f1 fMacimiento del Rio Trueba, brook and spring,
OHJ *LOOHV 9LQORQ PDOH 23&p f1 fr : OHJ
*LOOHV 9LQOoRQ PDOH IHPDOH

Chaetopterygini Hagen, 1858

Descriptionof male.Chaetopteryx cantabrica
Annitella pyrenaea(Navas, 1930) 20iK 9LQORQ ZDV GHVFULEH«
female holotype. We were lucky to collect three
Material examined France, $ULQqJH -9 L RyaldsVof this sibling species in ti@haetopteryx
SOS, Videssos River at Mounlcou river with a- gonosp|naspec|es Comp|ex S|b||ngs in this small
EXQGDQW DTXDWLF YHJHWDW LsBddies complfex indicate pfonounced divergences

f( OHJ *LOOHV 9LQ &R RmalePdeMmd Ytructures. The periphallic
OPC). JUDQFH 3@t|bpt@l@5l;|bélow Pas de or%ns of the male genitalia are rather stable
OD &DVH UHF GHO %DODGUD Y, mible divergencesl The para-

1 f( ; OHJ *LOOH )
males. 2 females: OPC) UDQFH 30LepQ p ered Gra halllc organ seem to be the spe

WDOHV 3XLJPDO ODVVLI 5LEHIEE" tﬁgegglk;@:ﬁﬁﬁqﬁ%?gmg?agt},&e%jp

P fl f(

5 C : - 5 HAY. Qr? stra| ht, not curving as much
’;I{U (g_'X)VLHiIf/I—IT Q \(;VRD OH VP D3 Xl;_l JEIiDn(IZ:)e(I)H % ft nggth% ﬁpemesg As well as
p
(U U ODWHUDO VSULQJ Ep e ap| ateral spine” row is "shorter thanCat

OHJ *LOOHV 9LQoRQ WY Q/j":ﬁt PG Igl S-curving s less
OPC).)UDQFH 30tep@lestibelow Pas de Pronouncedhat &. pyrenaica
la Case, rec del Baladrar torrent, nice brook and
ODWHUDO VSULQJVI Pf ( ?haetopteryxdecamps‘lom 9LQOoRQ
OHJ *LOOHV 9LQORQ 'PDOHV | H VRO V
OPC). )UDQFH 30tieptalesHbelow Pas de _ _
la Case, rec del Baladrar torrent, nice lateral Material examined France, 3\UpQpHYV

sprLQJ P f1l f ( Atlantiques, Ossen-Aspe, road to Labays Pass,
2022,leg.* 9LQORQ PDOH IHP D@QUHAH 23U LQJ P f1l f:
2022, leg. *LOOHV 9L Gzo&e3, OPC).
Chaetopterygopsis maclachlasitein, 1874 France, 3\U p @lahtiques, OssenAspe,
EHIRUH 2XHLOV GT,VVDX[ QLFH
Material examined.France, $ULgJH SDWK WR1 f: ; Gilbesl J

$UOX /DNH QLFH VSULQJ 9L OoRAQ PDOH 23&
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Map 4 Distribution of th&Chaetopteryx gonospirgiblings in the Pyrenees and Cantabrian Cordillera (full circles represent the
type localities).

- cantabrica s =~ Chaeto pte ryx tom aszeWSMOI‘etti, 1991

Material examined France, Alpes-de-Haute-
BURYHQFH 1 : /D %khobkHand& R XLV \
112 yrenaica = lateral spring, 1000 m, 43.8172 6.5943F,

\__,/ : OHJ * 9LQORQ PDOH | H

France, Alpes-de-Haute-Provence, Above Castel-

Figures 110A12. Lateral profile of the parameresinthe  lane, Lecques Pass, brook, 1220 m, 43R75

Chaetopteryx gonospirspecies complex. 110Ghaeto- 6.464E, 5.1.2022, leg. * 9LQOoRQ PDOH
pteryx. cantabrica2 OiK9LQORQ Chae- female; OPC)
topteryx gonospindd DULQNRY LU Chaeto- ’ )
pteryx. pyrenaica2 OiK 9L Q2R Q

111

gonospinea

Remarks Apicomesal process on the aedeagus

Remark In the Aspe Valley (surroundings of iS more blunt compared to populations from
2XHLOV GT,VVD X|[C. BHiRAhKsi¥/Q KO [ageava, Italy as well as from Alpes-Maritimes,

9LQoRQ C. D@éhaica 2 0i K France. The single male specimen collected from
9L Q oRLR are sympatric (Map 4). the same habitat in 23.X.2021 by @QLQORQ
exhibited similar divergences from the popula-
Chaetopteryx lusitanicaalicky, 1974 tions of locus typicus. It is possible that populati-

ons from Alpes-de-Haute-Provence may represent
Material examinedSpain, Asturias, Somiedo, a distinct new sibling species. However, more
La Peral, brook and nice spring, from 1310m, specimens are required to examine the stability of

f1 f: WR P thisf dpeciation trait splitting siblings in tl&hae-
f: ; OHJ *LOOHV 9 LiQmdry gessieBiaties complex. This species is
OPC). Spain, Leon, NE Aralla de Luna, nice new for the French Fauna.
EURRN P fl f:

OHJ *LOOHV 9LQORQ PDOH 2 %aet@&@i@losd%ﬁr@ius, 1798)
Puerto de Leitariegos, nice spring, 1480m,

f1l f: ; OHJ * Max@®idl \éxamined France, 3\ U p QAl&hY
9LQOoRQ PDOHV | FBPAINO H Mique’ 3 &ssen$V SH 2XHLOV GfY,vVDX
Cantabria, Puerto del Ponton, Fuente del Infierno, UHV XU JHQFH P f1 f:
EURRN DQG VSULQJ P f1 OHJ f*LOOHV 9LQORQ PDOH

; OHJ * 9LQORQ P D O H 3 \ABgAtl&htiques, Iraty, resurgence, 1100m,
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fl f: ; OHJ *LOOMV f( , OHJ *LOOHV
9LQORQ IHPDOH 23& -OyierD Q RRimaksUPRTh H V
tales, Canigou Massif, Prats-de-MolkPreste,
EURRN DQG VSULQJ P f 1Allogamug fuesunaévalicky, 2004
; OHJ *LOOHV 9LQORQ PDOHYV IH
males OPC).)UDQFH $ULgJIJH 9LFGMateriad\examipagd )UDQFH -BkiempQpHYV
5RXJRV 30D GH OF,but8y, O RS becvxPas de la Case, rec del Baladrar
\% s ULQJ DQG EURRN P torrgnt, nice brggk and lateral springs, 2170m,
OHJ *LOOHV 9LQORQ PDOHV 2BE& ; OHJ *LOOHYV
) UD QFH  30tiept@esH \Canigou Massif, (1 male, OPC).
above Py, Rotja tributary, 1530m, lateral spring,
f1 f( . OHJ * | A\tpgagus laureatugNavas, 1918)
9LQOoRQ CFPKI)O)HU\DQFH $ULgIJH 9LFGHV _ _
sos, Videssos River at Mounicou, nice river with  Material examinedSpain, Asturias, Puerto de
DEXQGDQW DTXDWLF YHJHWDV(/'dh‘dDU'-H#RV %UPXDV GH $UUL

1 f( ; OHJ *LOOHV 9@% , OHJ
males, 2 females; OPC))UDQFH 3\Up'd V9'-Q0RQ PDOH IHPDOH
Orientales, below Pas de la Case, rec del Baladrar )
WRUUHQW =) f1 f( ;Anlsogamusl\/IcLachIan, 1874
OHJ *LOOHV 9LQORQ PDOHV IHP DO HMap 8)3 &
JUDQFH 30tiept@lIesH \Canigou Massif,
Prats-de-Mollda-Preste, brooklet and spring, In the original genus descriptiohnisogamus
P f1l f( ; w@dH glaced close t&tenophylax(McLachlan,

*LOOHYV 9L QesRgemalésPAPClrrance, 1874, 1875). Schmid (1955) related it Rota-
Haute*DUR QQH -dé-Dutkibg,URijue Val- mophylax The following genital character state
ley above Hospice de France, Pique spring,combination for theAnisogamugyenus was elab-

P fl f( ; ofatdd in a lineage sorting study on the entire
*LOOHV 9LQORQ PDOHV /IUP@BOKINOLODEH Vetkl 201O0OM) 20iK
JUDQFH  30tiept@lpsH Yelow Pas de la Presence (apomorphic) of spinulose protuberance
Case, rec del Baladrar torrent, nice brook andon tergite VIII; (2) Reduced (apomorphic) state of
ODWHUDO VSULQJV P teoite IX; (3)f $etose; inerm (plesiomorphic) state

OHJ *LOOHV 9LQORQ Pob €2 tdiWithoutl $tRRMOt0 enforcement; (4) Pro-
OPC). JUDQFH 30tieptQlesH Canigou duced (plesiomorphic) state of the dorsal branch
Massif, above Py, Rotja tributary, 1530m, nice of paraproct; (5) Separate free from each-other
EURRN f1 f2( leg. G.  (plesiomorphic) state of the dorsal branch of
9LQOoRQ PDOHV  BgdarDBDigos, 2 Pa&aproct; (6) Separate free-from-cerci (plesio-
Espinosa de los Monteros, Portillo de Las Estecasnorphic) state of the dorsal branch of paraproct;
de Trueba, Fuente Cornejo spring, 1030m,(7) Reduced (apomorphic) state of the ventral

f1 f: OHJ brdn€h@fpsraproct; (8) Separate free from each-
9LQORQ PDOH 23 & other (plesiomorphic) state of the ventral branches
of paraproct. This character state combination was
Stenophylacini Schmid, 1955 based on the taxonomy of the type spedipiso-
gamus difformigMcLachlan, 1867) but valid also
Allogamus brauerii(Kolenati, 1859) for its sibling specie®\. waringeri Graf & Vite-

cek, 2015 and\. nahuelisp. nov. Discovering in

Material examined )UDQFH -Bkihp Q pfHance (see below: Pyren@a $ U L qJidther
tales, below Pas de la Case, rec del Baladramodified lineage in theAnisogamusgenus and
torrent, nice brook and lateral springs, 2170m, describing here a#\nisogamus sandreniksp.
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Map 5 Distribution of théAnisogamugienus in the western Alps, northern Apennines and eastern Pyrerlegsc(és represent
the type localities).

nov. has modified significantly the character statein the paramere organisation. The paramerA.of
combination of theAnisogamugenus. In the new waringeriis shorter and supplied with dorsomesal
lineage the tergite IX is not reduced, rather tine on the apical ending of the basal bulbous part
produced and the dorsal branch of the paraproct isacking atA. difformis One of the tiny ventral
vestigial, indiscernible, almost disappeared. tines of A. difformis has developed into a long
o _spine atAnisogamus nahueBp. nov. The varia-
Paramere organisation proved to be the singleyjjity/stability of paramere divergences was not
speciation trait separating it to the three sibling examined comparatively in details due to lack of
species of the genus. The paramere of the phalliGgequate number of specimens. We have found
organ is a pair of simple spine-like, spiniform giaple fine structures on the parameres at all of the
rods Wlth_upward turning apical po_rtlon; paramere ayamined specimens d&. difformis well dis-
surface is glgbrous; the subapical _region hascernible paramere asymmetry among the 9 speci-
corrugated-striated surface; the very tip of the pa-neng ofa. nahuelisp. nov. as well as stable bifid

ramere glabrous again without corrugations. The aramere head at all of the 12 paratypesiof
paramere of the new lineage has the same spin sandrenikosp. nov.

like architecture, but more stout and with bifid
apical head. Anisogamus difformis(McLachlan, 1867)
Remarks The type specied\. difformis po- (Figure 114) (Map 5)

pulates crenal and epirhithral alpine habitats and

of the Alps and was recently collected in Toscana Material examined Italy, Piemont, above
2 O eKal 2022). A sibling specie#\. waringeri Limonetto, < Lago dell Abisso, spring, 2200m,

Graf & Vitecek, was described (Graf al 2015)  44.1398N, 7.5186fF, 16.VI.2022, leg. G. Vin-

from the Pyrenees with well-defined divergences o R Q PDOHYV IHPDOHV 23&
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o geri. This subtle divergence seems to be stable at
T el least our discovery of. waringeriin a new ha-

bitat (see below) confirms the stability of this

small character state divergence. However, there
115 waringert are more distinct, definite divergence in the
structure of the parameres of the new species,

Anisogamus nahueBp. nov. In the new species
one of the short tiny ventral tines is developed
into a long secondary spine. However, examining
the 12 paratypes there is a pronounced paramere

Figures 113A15. Lateral profile of the parameres in tAgi- asymmetry in the length of the long secondary

sogamugienus. 113 A. nahuelisp. nov, 114 A. difformis spine.
(McLachlan, 1867) 115 A. waringeriGraf & Vitecek,

difformis

114

2015. Description Similarly both to Anisogamus

_ _ difformis (McLachlan, 1867) andA. waringeri
Anisogamus nahuelsp. nov. Graf & Vitecek, 2015, this new species has
(Figure 113) (Map 5) (Photos 10, 11) yellow, fawn ochraceous colour. The basic archi-

tecture of the genitalia is almost identical to the

Material examined Holotype: France, 3\Up above listed two species. Apical region of the
Q p-Brientales, Canigou Massif, Prats-de-Mollo- gonopods appears similar £o waringeri a little
la-Preste, nice brook and spring, 1860 m, longer and more slender thandifformis The pa-
42.4523N, 2.4102E, 30.IV.2022 OHJ * 9L @RE has unique structure; the spine-like para-
(1 male, OPC). Paratypes: same as holotype (#mere shaft is almost doubled. The main shaft is
males, OPC))UDQFH 30iikpi@lesH@ani- accompanied by a long spine, little shorter than
gou Massif, above Mantet, Rotja tributary, 1850 the main paramere shaft with a tendency to
m, nice big spring, 42.4755N, 2.325E, 14.IV. paramere asymmetry as well as with a certain
2022,leg.* 9LQORQ PDOH | HP Dange of 3xiation in the length of the second

spine.

Diagnosis It was a great surprise to discover _ _ _
this unique species on both slopes of the Canigou Etymology This species was dedicated to
Massif, not far from the locus typicus @ni- Nahuel, newly born grandson of the collector
sogamus waringeriocated on the northern slope *LOOHV 9LQoRQ VRQ RI $PpOLD 9L
of the same mountain range. Actually, we have

found more divergences (Figures 180) be- Anisogamus sandreniksp. nov.

tween A. nahueli sp. nov. living nearby tdA. (Figures 116422) (Map 5) (Photos 1, 2)

waringeri and the other two speciés difformis

A. waringeri than betweerA. difformis and A. Material examinedHolotype France $ULqJH
waringeri OLYLQJ IDU IURRu#@péK BOYWHKUWR $UOX /DNH QLFH VSULQ
bably to character displacement in reinforcement 1 f( ; OHJ *LOOHV 9LQOol

processes of speciation. Strictly speaking there ar@OPC). Allotype: same as holotype (1 female,
no real differences in the structure of the OPC). Paratypes: same as holotype (12 males, 2
periphallic organs between the three species offemales; OPC).

this small genus, except perhaps the apical length

of the gonopods. The difference betwedén Diagnosis.The known members of the genus
difformisandA. waringeriis almost limited to the  Anisogamus have very conservative genital
presence of the single tiny tine on the apicodorsalstructure. Especially the periphallic organs are
region of the paramere basement, beside thestable. Speciation is realised by subtle diver-
abbreviation of the entire paramere Af warin- gences of the paramere. The new species of
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Figures 116:119.Anisogamus sandrenilgp. nov. Holotype male: 116 = genitalia in lateral view; 117 = Cathitive ventral
arm of paraproct and the dorsum of segment I1X in caudal vie8v=left gonopod in ventral view;
119 = phallic organ in lateral view.

P 121 structure as well as to the reduced male spur
number of 034.

/> Description Similarly to all Anisogamusspe-

cies, this new highly modified species has pre-
served the typical yellow, fawn ochraceous colour

- /\/"\ . as well as the pronounced sexual dimorphism of
) female brachyptery, but the spur formula has been
/\ reduced from 134 to 034 at the male, but pre-
served 134 at the female. The character state com-

) ) ol IS bination of the genital architectures highly
: : modified having the dorsal arm of the paraproct
\ \/ reduced, vestigial; it is almost completely disap-
i\ — peared. Dorsum of segment IX produced. Gono-
( ds elongated enforced, particularly their apical
/\q pocs €la ;
120/ / 12 region highly sclerotized and dentate.

2
Figures 12022. Anisogamus sandrenilgp. nov. Allotype Etym0|09y_This unique, _highly mOdiﬁe@_\ni'
female: 120 = genitalia in lateral view; 121 = genitaliain ~ Sogamusspecies or a possible representative of a
dorsal view; 122 = genitalia in ventral view. new genus was dedicated to the granddaughters of

the first author. The name was coined from their

Anisogamus sandrenikés a highly modified  names Sandra and Enik DV D QaBpésgtion:Q
taxon. Dorsum of segment IX produced, dorsal g3ndreniko

arm of paraproct lost and the gonopods modified
Such a great change in the genitadi@onsidered

to occur on genus level of lineages. However, we
retain this new lineage in th&nisogamusgenus (Figure 115) (Map 5) (Photo 11)

because of the unchanged habitus of the male and

particularly because of the unmodified female. Material examined France, 3\ U p QQuieinY
The modification is restricted to male genital tales, Canigou Massif, above Mantet Pass, Rotja

Anisogamus waringeriGraf & Vitecek, 2015
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tributary, 1850m, big spring, f1 f ( first mention of the genu€onsorophylaxin the
; OHJ *LOOHV 9LQORQ PyeOads @B 6). The general tendency for
brachyptery is lacking at specimens from the
Consorophylax kimera 20iK  9LQORQ  Dolomiti.

(Map 6) Consorophylax vellactsp. nov.
Material examined France, 3\U p Quig-V (Figures 123.25) (Photos 12, 13)
QWDOHV 3XLJPDO ODVVI2ROOSLEHUD GT(UU +
m, 42.3855N, 2.0926f, 14.1V.2022, leg. G. Material examinedHolotype: Austria, .1 U-Q

9L Qo®Xmales, 3 females; OPQjaly, Pie-  ten, S. Bad Vellach, Vrnik-Quelle, spring, 1380
mont, Pennines Alps, high Sesia Valley, abovey 46.4214N, 14.5723F and brook, 1060 m,
6 D QAidhio, big spring below Lago Nero, 2630 1 9 OHJ * 9LQ
m, 45.814N, 7.88f ( 9 OHJ * 9 RAHQopc

(1 male, 4 females; OPC). Italy, Aosta VaIIey,g( ' )

+LJK $\DV 9DOOH\ DERYH 6W -DO¥ V
ODVHY QLFH VSULQJN, 7.7035f Riafrobls’ Thid FhBW sHe$C|gsShJ1 th€Con-

" r ge is described [single beauty-
I'Ealy, Dglémiti, S.EC.) I\H/I(;]so, Par?:oL (Nga?[ur\r’a% Tre | yleemga?g w%gr(gmarkably prown—banded_ an_d
Cime, many springs below water captures, trib. light-spotted forewing. Its genlt_al structure is di-
Rio Bianco, 1650 m, 46.655N, 12.4062F, 24. verged frqm all th_e fgmale genitalia _kn.own in the
9 OHJ *LOOHV 9LQORQ gepus fpios. cqrmtbn;y@s,.pqnsors JU"a% ki-
OPC). Italy,Rhaetian Alps, Livigno, N. slope of Mmera lagoverde montivagus seolan styriacus
Passo del Foscagno, brook and spring, 2270 myincon) by the extremely elongated digitiform
46.4979N, 10.2051E. 25.V.2022, leg. G. Vin- lobes with downward turning apices on segment
oRQ PDOH 23& X and the males without known females are not
banded and not spotted on forewing conspicu-
Remarks This species was only known from ously (orvo delmastroj lepontiorum livek,
the ltalian Alps. It is new for France and also the piemontanus

)

N

Figures 123425.Consorophylax fellackp. nov. Holotype female: 123 = genitalia in lateral view;
124 = genitalia in dorsal view; 125 = genitalia in ventral view.

25
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Map 6. Distribution ofConsorophylax kimera the Alps and eastern Pyrenees (full circles represent the type localities).

Description Female (in alcohol). This is a plate with ventral lobe as visible in lateral vietv
brown species with light brown cephalic and is rounded in ventral view; this usually glabrous
thoracic sclerites and with variously lighter ap- ventral surface of sternite IX functions like the
pendages. Forewing with strong, erect spine-likeupper vaginal lip present as a free supragenital
setae on the longitudinal veins; membrane mostlyplate. The lower vaginal lip, the vulvar scale is
covered with tiny recumbent setae; forewing visible somewhat separated from sternite VIII by
length 9 mm. Forewing is broad and beautifully its more sclerotized structure; the mesal lobe is
patterned. Most of the longitudinal veins shorter than the lateral lobes.
accompanied with darker brown band; bands are
less pronounced along R1 and anal veins. Fore- Etymology Coined after the name of the Locus
wing membrane is remarkably light-spotted with Typicus, a noun in apposition.
spot-size of around the cell-size. Tibial spur
number 134. Enoicyla pusilla(Burmeister, 1839)

Female genitalia Female genitalia is cha- Material examined France, $ULqJH -9LFGHYV
racterized with elongated two partited anal tube, sos, Videssos River at Mounicou, nice river with
formed by the complex of the fused tergite IXand DEXQGDQW DTXDWLF YHIJHWDWLRC(

segment X, basal part is almost quadrangular in1 f( ; OHJ *LOOHV 9L
dorsal view and the apical part is composed ofmale, OPC).Spain, Asturias, Puerto de Tarna,

two slender digitiform and elongated lateral lobes. EURRN DQG VSULQJV IURP P
Sternite 1X is without true setal surface like at f: WR P f1l f:

other member of this genus, but this new speciesX.2 OHJ *LOOHV 9LQORQ PDOH
retained some area with a few setae; the mesalfisturias, Somiedo, La Peral, brook and nice
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VSULQJ IURP P f1  brookfand §priRg, 1180 m, 42.94§ 13.1995F,
P f1 fr : O HYJ OHJ * 9LQORQ PDOHV
*LOOHV 9LQORQ P D @éturia,3 & OPG)S DL Q
Somiedo, La Peral, brook and nice spring, 1360m,
fl f: ; Gileld J Simaphylax andorricus2 OiK  9LQORQ
9LQORQ PDOHV 23& 6SDLQ /HRQ 1( $UDOOD
GH /XQD QLFH EURRN P Magetial examiped France, 3\U p QQuiHV
W, 14.X.2022, leg* LOOHV 9LQoRQ PH@OQWDOsley 3XLIJPDO ODVVLI SLEHL
Spain, Asturias, Puerto del Palo Allande, brook VSULQJ P fl f( ;
andspriQJ IURP P f1 lgg: Ges VLQORQ PDOHDQE& 3\Up
W R P f1 f: : QprYLHQWDOHY 3XLJPDO ODVVLI
*LOOHV 9LQORQ PDOH 23& ODWHUDO VSULQJ P f1
OHJ *LOOHYMddsQd ReMales;
Halesus rubricollis(Pictet, 1834) OPC).
Material examined France, Alpes-de-Haute- Simaphylax ariegeu2 OiK 9LQORQ

Provence, Laverqg Valley, brook, 2230 m,
44.305N, 6.5136F, 16.VI.2022, leg.* 9L Q o RQ Material examined France, 3\U p QQuienvY

(1 male, OPC). tales, below Pas de la Case, rec del Baladrar
WRUUHQW P fl f(
Parachiona picicornis Pictet, 1834 OHJ *LOOHV 9LQORQ PDOHV

_ _ _ _ JUDQFH  30tiep@estH Yelow Pas de la
Material examinedSlovenia, Julian Alps, S.  Case, rec del Baladrar torrent, nice brook and

Vrsic Pass, Minarica trib., nice spring, 1300 m, |5teral sprind V P f1 f( :

46.4113N, 13.7515€, 21.V.2022, leg. G. OHJ *LOOHV 9LQORQ PDOFE

9LQoRQ  PDOH 23& OPC).)UDQFH 30tiep@lesHbélow Pas de
Potamophylax albergariaMalicky,1976 I% Cti)a\fvel,_' rLeJCDdSI Ei;';\lgcgalt_r (go;rs/nt, nice grook and f1

Material examined Spain, Asturias, North OHJ *LOOHYVmaleL 8 Re@ales;

3ROD GH $OODQGH QLFH vsuPBQy )UDRFH 3?%%?“@?;:1@?53
: . ributary, , nic

f : OHJ *LOOHV 9L'§%§ﬁf above> Byp Rotja
OPC). Spain, Asturias, Puerto del Palo Allande, EURRN f1 f( ; OH
EURRN DQG VSULQJ IURP 9PQoRQ fRDOH IHPDOHV 23&
666 f: XS WR P f1 Q p-Priéntales, below Pas de la Case, rec del
: OHJ *LOOHV 9LQORQ Bri@@H Yorrens &nice lateral spring, 1990m,
f1 f( ; OHJ * 9l
Potamophylax asturicudartinez, Martin & oRQ PDOH IHPDOHV 23&

*RQ]iIOH]
Simaphylax orientalopyrenaeuCoppa, 2017)
Material examinedSpain, Asturias, Puerto de
7DUQD EURRN DQG VSULQJV I|UWRterial examined France, 3\UpQ@pHV

1 f: WR P f1l Orieftales, Canigou Massif, above Mantet Pass,
; OHJ *LOOHV 9LQOoRQ RBtfaOtHbutary,& 1870m, brook and spring,
4 f1 f( ; leg. Gilles
Potamophylax inermisMoretti & Cianficconi, 9LQORQ PDOH UDXBRH 3\UpQpH
1994 Orientales, Canigou Massif, Prats-de-MdHe-
BUHVWH EURRN DQG VSULQJ
Material examined Italy, Marches, Parco f( ; OHJ * 9LQORQ F

Nazionale dei Monti Sibillini, Panico Valley, nice female, OP{
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Map 7. Distribution of theSericostoma flavicorngroup in Anatolia and Lebanon (full circles represent the typditiesi

Stenophylax permistuMcLachlan, 1895 40.3718N, 7.713f : 9 OHJ * 9LQo!
(1 male, OPC).
Material examineditaly, Ligurian Apennines,
DERYH 5RFFD GT1$YHWR QLFH E Admlk redupte(MoLacblanQlB65s)
1400 m, 44.555N, 9.4767E, 15.V.2022, leg. G.

9LQORQ PDOH IHPDOH 23& Material examined Spain, Castilla y Leon,
Sierra de Candelario, Rio Becedillas at Becedas,
Odontoceridae 1110 m, 40.401N, 5.6371fV, 23.1V.2022, leg.

* 9LQoRQ PDOH 23&

Odontocerum albicorngScopoli, 1763)
Beraeidae Wallengren, 1891
Material examined France, ,VqQUH 7DLOOHI 'T‘:l(laJraea diraMcLachlan. 1875

Massif, below Brouffier lake, spring Guiliman
tributary, 2050 m, 45.0355l, 5.8861F, 21.VI. 28%Iaterial examined Italy, Julian Pre-Alps,
r

OHJ * 9LQORQ Ita®iyD Kdd L . ; )
lise, Castel San Vincenzo, River Volturno, 530 m, rocks tg 48?3%3,?7"3’1,\.”'2%,Sggf.gsan%nﬂgfffopéﬁg

41.654N, 14.077E, 19.V.2022, leg. G. VioRQ ( 9 OHJ * 9LQORQ
(6 males, 3 females; OPC). OPC).
LeptoceridaelLeach, 1815 Sericostomatidae Stephens, 1836
Adicella meridionalisMorton, 1906 Sericostomd_atreille, 1825
Material examinedPortugal, Serra da Estrela Sericostomajenus is considered from the very

Massif, North Valezim, nice spring, 650 m, beginning (McLachlan, 1874-1880), until recently
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(Malicky 2005), as one of the most difficult taxon than any other morphological traitRapidly di-
among caddisflies. The discrimination or deli- verging primary sexual traits suggest directly and
neation of species in this genus presdninusual  empirically that speciation is initiated, driven and
and grave difficulties, sometimes of artificial completed more by sexual organisation (sexual
construct, wasteful byproduct of science, overly selection according to the Darwinist) and less by
created by human limitations, including our hub- adaptive organisation (natural selectiorhe high
ristic and apophantic attitudes. Here, applying thediversity of paraproct is the direct, unquestionable
paraproct as a speciation trait we delineate andndication of its central role in the sexual integ-
specify each species lineages of the genus. Howration resulting in speciation processes mostly in
ever, in this survey we do not revise unsettledallopatric isolation.
synonymies and poorly known species, instead we
establish species groups and produce the lateral The speciation trait of the paraproct in the
profile of the paraproct speciation traits for each Sericostomagenus that are the lateral spiniform
species considered or proved to be valid with processes of segment X is not examined system-
distinct and stable divergences in pure populationsatically for trait stability. Most species V&rather
and taking into consideration the intermediate peculiar shape divergence without creating any
forms of the incipient sibling species under rein- difficulties in species delineation. Only some
forcement with standing genetic variations and species in theSericostoma personaturand S.
incomplete lineage sorting. vittatum species complexes are experienced hav-
ing rather wide range of variability in the lateral
Having monotonous morphological characters, profile of the paraproct.
the present delineation of species in Berico-
stomagenus is mainly, if not completely, based In practice, there are significant interme-
on the form of spines on segment X (Moretti & diate/intermedier paraproct shapes detedted
Cianficconi, 1978; Botosaneanu, 20@bat is on  tween species oSericostoma baeticurand S.
the shape of the paraproct and usually drawn andrittatumas well as betweeB. pedemontanuand
compared in lateral view. Already McLachlan S.personatumHowever all the four species have
(1876) considered that the superior and inferior very distinct and peculiar lateral profile of the
appendages, the penis, the ventral process, andaraproct in pure populations and the observed
even the ventral triangle, do not, in most casesshape variations are typical sign of standing
furnish any good and safe characters, and thergenetic variation and incomplete lineage sorting
rest only the penis-sheaths, which do in manyof incipient siblings, as well as suggesting spe-
cases provide very satisfactory characters.ciation processes under reinforcement by charac-
According to McLachlan the penis-sheaths (para-ter displacement either in primary or in secondary
proct), one of the primary sexual traits, are the contact zones and along contact clines.
most salient character in tt&ericostomagenus.
Corneous testaceous sheaths, shorter than the Moreover, the observed and drawn variations
penis, and usually furcate or lanceolate airthe in the lateral profile of the paraproct are
tips (varying in form according to the species). frequently produced by the observer due to lack of
experience, inadequate observing angle and
Species are separated both by reproductivedrawing style, prejudiced/biassed attitude or are
isolation and by non-sexual differences in mor- the reallt of mating battles. In worsericostoma
phology and behaviour. Sexual mechanism is amale the apical branches of the paraproct are
fundamental function dominating in any kind of frequently broken in various positions resulted in
life beings. Environmental and sexual integration apparent, unusual bifid apices, distorted prongs,
of any new species is a complex, interactive abbreviations or even the complete disappearance
organisation. Male genitalia diverge more rapidly of either the dorsal or ventral branch.
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Sericostoma flavicornespecies group
(Figures 1264.30) (Map 7)

A small species groupf enlarged maxillary
palp with very long dorsal and very short ventral
branches on the apical region of the paraproct.
The dorsal branch has some additional dorsa
elevation. Three species belong to this complex

Sericostoma flavicorné&Schneider, 1845
(Figures 126428) (Map 7)

Sericostoma flavicorn&chneider, 1845:1553f YR Q
Kellemisch (Turkey: Gelemis). Nigrum; palpis
PD[LOODULEXV FRFKOHLIRUPLEXV ~

|Sericostoma flavicorne&schneider, 1845: McLachlan

1880 48. 3, KDYH VHHQ 6FKQWHIGHUTV

+DJHQTVY FROOHFWLRQ 7KH DQWH(

d|StrlbUted n Tur_key and n. the Levan.t: traces of dark annulations in their basal portion;
Sericostoma  flavicorne Schneider,  1845; nevertheless, | think it may be distinct frathnei-
Sericostoma idaSipahiler, 2000; Sericostoma deri « WKH ORZHU EUD-hEdthsRs WKH ¢
mesopotamicunMcLachlan, 1898. All the three more considerably shorter than the upper, stouter

species are well differentiated,
delineate by the lateral profile of the paraproct.

and easy to andOHVV FRQWLJXRXV ~

Sericostoma flavicorné&schneider, 1845: McLachlan

1898:49.:H[DPSOHV LQ $OEDUGBTV FRO

pertain here. The penis-sheaths show an approach

126

flavicorne
McLachlan

127

flavicorne

_____,,g RI KH SUHVHQWHG PH ZLWK RQH f

towards a condition sometimes presentSinper-
sonatum There now seems no reason to doubt its

distinctness frons. schneideri” ([FHOOHQW GUD Z

is produced about the lateral profile of the apical
region of the paraproct with short ventral branch

and long dorsal branch; there is a pointed prong
subapicad on the dorsum of the dorsal branch.

Sericostoma flavicorn&chneider, 1845: Botosaneanu
1992 266267. % distinct species probably present
H[FOXVLYHO\ LQ $VLD OLQRU DQG

specimens from the Levant has exactly the same

1845: Sipahiler

Sipahiler
lateral profile of the paraproct apical region of four
pattern as drawn by McLachlan (1898): short
128 ventral branch, long dorsal branch with subapical
dorsal prong.
flavicorne Sericostoma flavicorneSchneider,
Botosaneanu 2000:2324. Examination and drawings of newly

130

Figures 1264.30. Lateral profile of the paraproct in tise
ricostoma flavicornespecies group. 126 Sericostoma
flavicorne OF/DFKODQYV G B.0&ic@Qnk

mesopotamicum

collected specimens nearby to locus typicus in

ORFDOLW\ LQ 6:

Turkey confirmed the structural pattern of the
paraproct presented first by McLachlan (1898).
Sericostoma flavicorn&chneider, 1845: Botosaneanu

2001:518.36 FKQHLGHU
costoma flavicorne EDVHG RQ D f VSHFLPH(
$QDWROLD 3.HOOH

SeriGHVFULL

Gelemis, a locality near the Mediterranean shores
of Anatolia in one of the southernmost points, on a

. WULEXWDU\ RI
ida

ULYHU (VHQ LQ LW\
could study the type specimen &. flavicorne

IURP + +DJHQYV FROOHFWLRQ NH
The lateral profile of the paraproct apical region of
the holotype from Turkey has exactly the same

6LSDKLOHUTV GUBEoreY RWRVDQHDQXMmattern as presented first by McLachlan (1898)

drawing; 129 =S. mesopotamicum30 =S. ida

from specimen collected in Beirut.
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Diagnosis Holotype paraproct: upper branch
considerably longer than the small, spiniform
lower branch, and always anteapically bearing a
short dorsal prong or point (Botosaneanu 2001).

Remarks It was simply a prejudiced/biassed
attitude (Malicky 2005) to question the identity of
Sericostoma flavicorneSchneider, 1845 and
trouble the delineation betweéh flavicorneand
S. schneideri(Kolenati, 1848). Especially after
published redrawings of type specimens of both
species became available (Botosaneanu 2001)
Not speaking about the long availability of the
excellent drawings about the paraproct of the type
specimen published already by McLachlan
(1898). The same quality of excellent drawings
was also available (McLachlan 1876, 1880) for
the paraproct lateral profile of the other species
Sericostoma schneidgiiKolenati, 1848). Difficult
to understand why was any kind of questioning
regarding the reliable delineation betweé&h
flavicorne and S. schneiderhaving so different,
clearly distinguishable paraproct structures.

Sericostoma id&ipahiler, 2000
(Figure 130) (Map 7)

Sericostoma id&Sipahiler, 2000:2485. 3 7KLV VSH
was found in the Kazdag (Ida Mountains) in north-
western Anatolia. Holotype male and paratypes (3
females): Turkey, Balikesir, 25 km east of Edremit,
* o UEBeYtinli, Kazdaglari, 400 m, Ayi deresi,
(390 ﬂ 1 © ﬂ ( 9 1 ’
to S. flavicorne6 FKQHLGHU °

Sericostoma mesopotamicuMcLachlan, 1898
(Figure 129) (Map 7)

Sericostoma mesopotamicuMcLachlan, 1898: 49.
30D[LOODU\ SDOSL RI
distinct form, in consequence of the great dis-
proportion of the two branches of the penis
VKHDWKY ~ 30HVRSRWDPLD 0D
DQG P\ FROOHFWLRQ

Sericostoma mesopotamicuvitLachlan, 1898: Boto-
saneanu 1992:26630HQWLRQ VKRXOG
Sericostoma mesopotamicukicLachlan, 1898; |
shall not discuss the problem of its validity as a
good species (this seems unlikely); the point is that
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Sericostoma

48

it ZDV GHVFULEHG IURP 20HVRSRWDP
there is no Malatia in Mesopotamia (instead, there

LV RQH LQ $vVLD OLQRU DQG D'0DOD
mesopotamicumMcLachlan, 1898:

Botosaneanu 2004:17730F/DFKODQ - GH
scribed and illustrated this species from a specimen
FDXJKW LQ 20HVRSRWDPLD O0ODODWL

central-eastern Anatolia. No subsequent recording
of S. mesopotanicuiis known, and in Botosaneanu
(1992:266) the opinion is expressed that this is
unlikely a good species. Most to my surprise | have
found in the Z.M.A. collections 4 males and 1
female ofS. mesopotamicursampled in Anatolia
by Dutch entomologists and perfectly matching
OF/DFKODQYY GHVFULSWLRQ DQG
sampling data are as fé¢t Z V PDOH 31LJGH
S of Camardi, 1,300 m., 30.VI1.1982, H. v. Oorschot
+ Y G %ULQN’ PDOH 36LYDV
NP 6 RI *eU¢Q,700 m, 30.VII.-
2.VII1.1983, H. v. Oorschot, H. v. d. Brink & H.
:LHULQJ” PDOHYV IW.PsPe®and 3+ DNND
E. side Suvarihalil Gecidi, 1,968,250 m, 14.VI.
+ Y 2RUVFKRW + Y G

(

%ULQN

Sericostoma galeaturapecies group
(Figures 131#.39) (Map 8)

This species group could be the putative an-
cestral group distributed more widely, represented
B! the Caucasus. However, its paraproct is
apomorphic at least if we follow the principles
SFRPSOH[ LV SOHVLRPRUSKLF’
liston (1914), Ross (1956) and Schmid (1979)

$F

3& O RV H GtructiuresD whd Gioward @XFW LR Qt & 01K

2014). Species in theericostoma galeatugroup

have simple, lanceolate apical region that is
narrow and tapering to a point, not furcate. There
are eight species in this group with simple
monolobed apical region. We simply list the
members of this group with their taxonomic

f YHU\ Rigt&y hsdHre¥ent $heif Bataproct lateral profile

to distinguish them easily in routine determination
dures:Seé;ico licky, 1973;

o'stha n é@%ﬂ%&%&e&w 978;Serico-

stoma clypeatumHagen, 1864; Sericostoma
galeaip Rambgy, 1842Sericostoma grusiense
Martynov, 1913;Sericostoma italicumMoretti,
1978; Sericostoma romanicumNavas, 1930;
Sericostoma siculumvcLachlan, 1876.
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__’/__’_’__,_,3 Sericostoma bergemalicky, 1973

131 bergeri (Figure 131) (Map 8)

Sericostoma bergerMalicky, 1973:249251 3+ ROR
WASXV f $OORWISXV , XQG PHKUF
Graecia, Insel Andros,: Andros, 27.V.1973. Wei-
tere Paratypen: Insel Andros: Apikia, 29.V.1973.

132 cianficconiae Alle in meiner Sammlung. Diese Art steht durch

die Form der Seitenteile des 10. Segments, der

XQWHUHQ $QKIQJH XQG GHV 9HQW

6HIPHQWY LQQHUKDOE GHU *DWWXQ

133

Sericostoma cianficcoiae Moretti, 1978
(Figure 132) (Map 8)

clypeatum type

Sericostoma cianficconiMoretti, 1978:9 “7KLV- VSH
cies was previously assigned, with reserve, by one
of us (Moretti) toS. siculum but the differences
that emerged from a subsequent direct comparison
with specimens belonging t8. siculummade it
necessary to separate it from this species and to

create a new one. It has been found in Emilia,

135 $SXDQLDQ ORXQWDLQV WKH ODUFKE
Unfortunately there is no holotype with locus ty-
picus designated. The species description was

galeatum accompa,HG ZLWK D SQdawiétodivakdH
S. italicumspecies have already been described in a

136 VSHFLDO SDSHU QRZ EHLQJ SULQYV
paper with holotype and locus typicus designation
o has not been printed. We are unable to map its
grusiense .
exact locus typicus. Instead we map the approx-

imate empirical centre of the distributional area
137 suggested by listing the provinces whef
cianficcaniaewas collected.

clypeatum

italic : . ,
Hatieum Material examined Italy, Calabria, Aspro-

monte, 2 nice brooklets separated by about 10 m,

138 with  mosses and dripping rocks, 38R5
15.853E, 850900 m, 7.1X.2020, leg. Gilles Vin-
oRQ PDOHV 23&

romanicunt

139 Sericostoma clypeaturilagen, 1864
;_% (Figures 133#.34) (Map 8)
siculum
Sericostoma clypeatutdagen, 1864:4331pYURSWqUHV

Figures 131439, Lateral profile of the paraproct in tiseri- GH OD &RUVH “3/HV LOWHUPpPGLDLUH

costoma galeaturspecies group. 131 Sericostoma bergeri

132 =S. cianficconiag133= holotype 08. clypeatum infpULHXUV OHXU EUDQFKH LQWHUQ
134 = putative new species from Corsica; 135 ga- en bas, formant un crochet court au milieu des
leatum; 136 =S. grusiensel37 =S. italicum appendices intermliaires, la branche externecgr
138 =S. romanicum139 =S. siculum ORQJXH HQ ODPH DSODWLH ~
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Material examined France, Corsica, Haute- strong, robust, long, turned outwards and a little
Corse, Castifao, Ponte Carnispola, 274 m, 14.X. EDFNZDUGV ~ ,W LV IRXQG LQ D Z
1999, leg. Salmini (1 male, 1 female; OPC). continuous area, namely Tuscany, and the Apu-

anian Mountains, Umbria, Latium, Abruzzo, Mo-
lise and Campania Unfortunately there is no

. holotype with locus typicus designated. The species
Sericostoma clypeatunidagen, 1864 and pre- GHVFULSWLRQ ZDV DFFRPS®OQLHG Z

sented to our collection by the Bergamo Museum.  ¢janficconii and S. italicum species have already

After clearing, cleaning and drawing the paraproct  peen described in a special paper, now being
lateral profile we were surpised to recognise an SULQWHG ~ +RZHYHU WKLV SDSHU
entirely new taxon with the same basic paraproct locus typicus designation has not been printed. We
architecture characterising the known species of are unable to map its exact locus typicus. Instead
Corsica, Sericostoma clypeaturbut with signi- we map the approximate empirical centre of the
ficantly diverged substructures. It would be rea-  distributional area suggested by listing the
sonable to re-examine the taxonomic status of the ~Provinces wheré. italicumwas collected.
Sericostomapopulations in Corsica in a com-
prehensive sampling programme. Malicky (2010)
has separated two very closely related species i
Sicily in a carefully planned and sampled study
with less diverged substructures.

Remarks We have a single male identified

Material examined Italy, Abruzzi, Prati di
Mezzo, spring below the water capture, 41.651N,
P 9,, OHJ *LOOHV
(22 males, 4 females; OPQdaly, Molise, Castel
San Vincenzo, Sorgente Acquaruolo, 470 m,
1 ( 9 OHJ * 9LQ

Sericostoma galeaturRambur, 1842
g (8 males, 1 female; OPC).

(Figure 135) (Map 8)
Sericostoma romanicuniNavas, 1930

Sericostoma galeatufRambur, 1842:9%96. 3+ DELWH OH )
PLGL GH OD )UDQFH &fHVW EUREDEOH P(HiQure BgHMEEH TXL
D VHUYL GH W\SH j /I DWUHLOOH SRXU OD FUpDWLRQ GH FH
JHQUH ~

Sericostoma romanicurNavas, 1930: 14451 Italy,
Emilia Romagna.

Sericostoma grusiensilartynov, 1913 Sericostoma romanicuriNavas, 1930: Malicky 2002:

(Figures 136) (Map 8) 11 A, 5LR OHUL 9, f -,  "'LH
OHUHQ $QKIQJH VLQG XQJHWHLOW
Sericostoma grusienselartynov, 1913:6467. Trans- GLVWDO OHLFKW QDFK REHQ JHNU-P
ODWHG IURP 5XVVLDQ Af , )RUHV_WHG VWUHDP DW ]
Baisubani near village Mihailovki, 19.V1.1919, Material examinedltaly, Campania, N Curti-

OHJ $ ODUW\QRY ’6S bdetichiv Foelle VM Gilfawi Valle Piana, spring and brooklet,
Pict. andS. vittatumRamb., especially to the first. 720 £820 m, 40.781N, 14.924E, 21.V.2021 leg.
* 9LQOoRQ PDOH 23&
Material examined Caucasus, Armenia, Ala-

gez, Inaklju, 27.VI.1934 (1 male, 2 females; Sericostoma siculunMcLachlan, 1876
OPC). .
) (Figure 139) (Map 8)
Sericostoma italicumMoretti, 1978 : :
Sericostoma  siculumMcLachlan, 1876:232." 6 LFL O\
(Figure 137) (Map 8) %HOOLHU GH OD &KDYLJQHULH RQ
FROOHFWLRQ ~ 3, ¢gh¥dtkidarg sWwilesl SHQL
Sericostoma italicumMoretti, 1978:10142. “7KH- DS the lower branch being entirely absent; the lower
pendages of segment X, seen from above, appear to edge somewhat dilated before the slender apical
be convergent or crossed and the ventral teeth are SRUWLRQ ZKLFK LV YHU\ VOLJKWO\
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P R A R
E Sfute &

Map 8. Distribution of theSericostoma galeatugroup in Greece, Sardinia, and Spain (full circles represent théotgiiies).

Sericostoma maclachlanianurapecies complex
(Figures 14@.41) (Map 9)

This small species complex represented by two
species in SardiniaSericostoma maclachlani-
anumandS. sasbadded his is a species complex
with maxillary palp slightly prominent. Paraproct
is characterized by very widely opened abbrevi-
ated folk with broad short branches; dorsal branch
longer; ventral branch is very short. The dorsal
branch is longer &. maclachlanianurthat atS.
sasbaddesAccording to the widely opened termi- 141
nal structure of the paraproct tlericostoma
maclachlanianuncomplex is close and has rela-
tion to theSericostoma vittatum complex

maclachlanianim

sasbaddes

According to Malicky (2010) at some speci-

mens the delineation of the two species with the

length of the dorsal branch of the paraproct is not _ _

consistent. This is not surprising, it is rather a Fi9ures 140441 Lateral profile of the paraproct in the
. .. I Sericostoma maclachlanianuspecies complex

rule, a typical condition characterizing the deve- 140 =S. maclachlanianuml41 =S. sasbaddes.

lopment of incipient sibling species. However, it

is remarkable how the divergence of the two Sericostoma maclachlanianur€osta, 1884

lineages is realised in isolation by integrative .

organisation in a small Island. The divergence of (Figure 140) (Map 9)

such a genetically and spatially plose Iinea_ges iSSericostoma maclachlanianur@osta, 1884:21. Sar-

detectable only by such a detailed sampling as iniar

realised in the detection of splitting and in the sericostoma maclachlanianu@osta, 1884: McLach-

delineation of siblings as well as describing the  |an 1884:223,VODQG Rl 6DUGLQLD $ULW]

new speciesS. sasbaddeslalicky, 2010. *HQQDUJHQWR $ &RVWD f LQ WKI
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Map 9. Distribution of theSericostoma maclachlaniuemdvittatumgroups in the Alps and Italian Peninsula
(full circles represent the type localities).

also one in my own collection, presented to me by Saicostoma personatunspecies group

3URI & RMaWlBry palpL RI1 WKH VOLIJKWO\

SURPLQHQW Y 5,5 WKH f WI);H XSSHU?FEQHVS%QH%BQMM/@W(W)

penis-sheaths is long, nearly straight, or slightly ) . . .

curved downward at the tip (in one example the  ThiS species group has apical region of para-
appendage seems slightly crenulated at the tip);Proct clearly simple furcate. The dorsal branch of
lower branch shorter, directed downward almost at paraproct is simple (typically) spine-like, usually
a right angle, triangular at the base, the apical a tapering pointed process as the dominant trait.
SRUWLRQ VOLIJKWO\N FXUYHG ~ 3pdtSiblyCthe/ MideQde (s1&kpiMdl Hralts WiPdorsal
of the penis-sheaths from anything known to me. In prong, tooth or corrugation on the dorsal branch

some respects intermediate betwegpeatum (of  coyId be present, infrequently observable as signs
Corsica) andaeticum(of Spain and Portugal), and,

RQ WKH ZKROH SUREDEO\ PR U PIFREING geQrlic yapalop ingamplele lineage
Sericostoma maclachlanianui@osta, 1884: Malicky sorting o ¢ OI' 0 entprocesses
2010:34. Typen stammen von Aritzo und vom Gen- Contact zones or clines.

nargentu* HELUJH OF/DFKODQ “ A:LH GLH . .
Karte zeigt, bewohr. maclachlanianurdas Gen- Five species belong to this grougericostoma
QDUJHQWX *HELUJH ~ pedemontanumMcLachlan, 1876; Sericostoma
personatum(Spence, 1826)Sericostoma schnei-
Sericostoma sasbaddésalicky, 2010 deri (Kolenati, 1848); Sericostoma subaequale
McLachlan, 1898; Sericostoma unaequalap.

(Figure 141) (Map 9) nov
Sericostoma sasbaddégalicky, 2010:3183. A+ ROR
W\SXV f 6DUGLQLHQYT®DYV %D G
430m, 2.VI.1981, leg Malicky, in meiner Samm- (Figures 142, 147) (Map 10)
lung. Close toS. maclachlanianunCosta, 1884.
A&KDUDFWHULVWLVFK VLQG G SeficestowaV eedethbniangidakachlan 1676:329.

GSﬁRi/costoma pedemontanuiMcLachlan, 1876

eine nach hinten und eine nach unten gerichtete 37XULQ ,WDO\ *KLOLDQL , SRVVH
6SLW]H KDEHQ ZREHL GLH HUYVVoiy a-adtféime ldcel ernDadevsoraidiin Upper
PDFODFKODQLDQXP ~ branch of the fork of the penis-sheaths much longer
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Map 10. Distribution of theSericostoma personatugroup in Europe (full circles represent the type localities).

than the lower, slender, slightly curved, the two VW UHDP 9,, OLJKW OHJI -

EUDQFKHVY UDWKHU ZLGHO\ GLY@pRG)HIfAM, Piemonte, Pennines Alps, Biella,
Sericostoma  pedemontanumMcLachlan, 1876: gpgve Sanctuario di Oropa, spring, 45.6485

McLachlan 1884:2@21. 30\ IR U Petddnatum 7969f ( =] 9 OHJ *LOOHV

was in part made up of materials that I now : ;
consider to belong tpedemontanunmRegarding all (1 male, OPC). ltaly, Graian Alps, Ingria, torrent,

the materials (20B00 examples) before me as Rio del Mulinet, 45'463‘;" 7.5676F, 900 m, 8.
pertaining to one species, this is one of the most 9,,, _O H J LOOHYV _9 LQORQ
common insects in all the more hilly district from Italy, Castel Vittorio (IM) 400m, affl. Rio Gordale
Northern Central Europe to Central Italy, but | have T.L., 30.V.2001, leg. Museo Caffi BG, Coll Mus.
not seen it (with certainty) from the Pyrenees and Sc. Nat. Bergamo (1 male, OPC). ltaly, Piemont,
WKH ,EHULDQ 3HQLQVXOD ~ Pennines Alps, Civiasco, spring below water
catchment, 770 m, 45.81(4, 8.2973E, 27.V.

OHJ *LOOHV 9LQORQ PDOHV
Material examined France, Provence Alps,

Jausiers, 44.390 6.776, 1500 m, 11.VII.2007, leg. Remarks Due to the various intermediate

0 %iOLQW PDOHV  FrandeD Ofdrhs of é&raproct betweeBericostoma perso-
Alpes-ODULWLPHV ~ &DwURV 9D Qdturh\desciibb® Rdm) EfglEind arBericostoma
spring, 1500m, 44.020Bl, 7.4317g, 17.VIl.  pedemontanundescribed from ltaly (Piemonte)

OHJ *LOOHV 9LQORQ RH2P deNheation Hdedh{e dntertain and doubtful,
OPC).Hungary, $JJWHOHN QDWLR Q DsemétimésNynéhgridded in faunal list (Coppa &

67



20iK 9L Qo R&Trichoptera of Western Europe Il

Tachet 2022). However, as explained above the
presence of intermediate forms are rather a rule
than exception for incipient sibling species in
contact or along cline populations under rein-
forcement with standing genetic variation and
incomplete lineage sorting. In Italy (Piemont) and
in France (Provence Alps) near locus typicus we
have examined pure population with typical
paraproFW LGHQWLFDO ZLWK WKH W\SHYfV VSHFLDWLRQ
trait. The divergence in the lateral profile of the
paraproct is supported by the divergence in the
curvature of the sclerotized phallic organ. The
curvature is more developed $ pedemontanum
than inS. personatum

Sericostoma personaturfBpence, 1826)
(Figures 143, 148) (Map 10)

Phryganea personatéSpence. In Kirby & Spence
1826:489. A% XW WKH DQLPDO GLVWLQJXLVKHG E\ WKH
most remarkable cheeks is a specieflofyganea
L. (Phryganea personaté&pence); for from this
part projects a spoon-shaped process, which curves
upwards, and uniting with that of the other cheek,
forms an ample mask before the face, the anterior
and upper margin of which, in the insect's natural
state, are closely united; and the posterior part
being applied to the anterior part of the eye, causes
the face to appear much swoln. It looks as if it was
a single piece; but upon pressing the thorax it
opens, both above and in front, into two parts, each
convex without and hollow within, and each having
attached to its inside a yellow tuft of hair re-
sembling a feather. The use of this machinery at
SUHVHQW UHPDLQV D P\WVWHU\ "~ 7KLV VSHFLHV ZDV
described from Britain (England) without any
collecting data!
Phryganea personat&pence. Kirby & Spence 1826: rigures 1424146. Lateral profile of the paraproct in tigeri-
McLachlan 1876:228229. A6KHDWKYV 7\ SbdoR&herdonatuspecies group. 142S. pedemontanuym
with the upper branch of the fork straight, broad at 143 =S. personaturl44=S. schneideril45 =S. sub-

its base, and somewhat suiddenly acuminate, lower aequale 146 =S. unaequale sp. nov.

branch curved downward, thinner, and slightly

ORQJHU ° Phryganea personat&pence. Kirby & Spence 1826:
Phryganea personat&pence. Kirby & Spence 1826: McLachlan 18809 A,W LV H[W Wbd®eGLQDU

McLachlan 1879:46.A, KDYH DJDLQ H[D P inQhe ®rrvad genis-sheaths, and | cannot decide

large mass of materials representpegsonatunin that this is to any considerable extent dependent

my collection, with regard to the possibility of two upon locality. As a rule, the upper branch is shorter

distinct species being comprised under the name. than the lower, thicker, the upper apical edge
Taking the extremes in the condition of the furcated  oblique to the apex, and turned slightly downward,
penis-sheaths, two species should exist, but | find sometimes with distinct notch before the oblique
LQWHUPHGLDWH JUDGDWLRQV ~ DSLFDO HGJH °
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OPC). France, Alpes-de-Haute-Provence, Ravin

GH 6W %DUQDEp 9HUGRQ WULE
neige de Vauplane, spring, 1400 m, 43.§67

6.632f ( ' OHJ * 9LQORQ
OPC). France, Alpes-de-Haute-Provence, < Ca-
\ROOH 3DVV VSULQJ p)RQWDLQH
44.3216N, 6.7039€, 18.VI.2022, leg. G.
9LQORQ P D ORtance, 3Kaute-Savoie,

Bauges Massif, above Chevaline, spring, 1560 m,
45.7245N, 6.1993E, 26.VI.2022,leg* 9LQORQ

(1 male, OPC).Hungary, %NN ORXQWDLQ
Szalajka stream, collected by folia tent of J.
6]DEYy 9,, PDOH IHPDOF
Hungary, S(HFVN 2URV]OiQYiU 9,
*RPEN|W 7 .RURPSDL * ODJRV
(2 male, OPC)ltaly 3LpPRQW EURRN DQ¢
tributary of Stura di Demonte, above Villaggio
Primavera, 1530 m, 44.378, 6.9755E, 16.VII.

2022, leg.* 9LQORQ P DRoHhania,3 &

Valea Cupas, Lacu Rosu, 9.VI.1981, leg. Pere-

govits & Ronkay (1 male, OPC). Romania, Jude-

tul Hargitha, Sincraieni, Valea Mare, 13.VI1.1993,

light trap leg. L. Keresztes (1 male, OPC).

Remarks The real difficulty in Sericostoma
taxonomy was to differentiate betwegaricosto-
ma personatun{Spence, 1826) anfericostoma
pedemontanunMcLachlan, 1876. The two spe-
cies are frequently intermingled in various habi-
tats of contact zones or clines and producing va-
rious intermediate shapes of paraproct lateral pro-
files. However, in pure population we have very
typical form of paraproct as drawn for the type
specimens already by Mclachlan. Moreover, we
have found the rigid, not flexible sclerotized
curved tube of the phallic organ very specific in

Figures 147450.Lateral profile of the phallic organinthe  the examined four species in tigericostoma

Sericostoma personatuspecies group. 147 Sericostoma ; ;
pedemontanunl48 =S. personatunil49 =S. subaequale personatunspecies group (Feg147450.

150 =S. unaequale sp. nov. ) S
Sericostoma schneideend its synonyms

Material examined.France /HVSLQDVVLpUH
43.402N 2.532F, 450 m, 14.VIl.2007, leg. M. Sericostoma schneide(Kolenati, 1848)

%iQLQW PDOH 23& JUDQFH O0OW OW#@Q&lf@)QM’aB'TO)
Massif Central, 44.908 4.228, 1026m, 15.VII.

OHJ 0 %iOLQW Fr&hBeO H Progcﬁ)éhia schneideriKolenati, 1848:89.A+ DELWDW LQ

Hautes-Alpes, Queyras Massif, Aiguilles, torrent 'DOPDWLD 6WHQ] DSDG .HOOHPL\
EHORZ p*UDQG /DXV ODNNMY ProsopoRa schneiddrikolenati, 1848: Botosaneanu
6.87f ( 9,,, OHJ * 9LQORQO0L5SMDAOHRXOG VWXG\ WKHS.W\SH V
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schneideri(kept in the NHMW). Compared to the Albania Periferi Dibre, Fushe-Lure, streamside

holotype of S. flavicorne the holotype ofS. and lumbee\D U G P 9, -OHJ [/
schneiderihas completely different lateral sclerites Q\L = (U VV = )HKpU $ +XQ\DGL
RI WKH f ;WK VHIPHQW (1 male, HNHM). Albania '"HOYLQs 'LVWUL

Prosoponia schneiderKolenati, 1848: Botosaneanu - ‘L
2001:519. A. R O HQ D W LP8doosiRachha-  (rong), _streem  Vrisi, 140m, 39.91740
deri as replacement name f@ericostoma flavi-  20-18245F, to light, 09.05.2014eg. Z. Barina,
comme 6FKQHLGHU DUJKIn®J WKBW Nympp 3XVNIV PDOHYV IHP
ganea flavicornissub GenereChaetotaulii H [ L V W LAlbania, Pogradec district, Piskupat, Ohrid Lake

(ChaetotauliusKolenati, 1848 is a synonym of DW +RWHO /HRQ 6 RI WKM YLOO!
Limnephilus Leach, 1815). In his description EY P 7 .RYIiFV

. : . f
Kolenati mentions not only Dalmatia, but also ; ; }
A HOOHPLVFK XQGHU Awbdas wow" QR elqr;gl ’v?th)BOS”'a & Herzego
ZHUH QRWLFHG E\ OF/DFKODQ viNa: Uha-zand kaqign, Mrazovac, stream at
united it (i.e.:flavicorng to the next species (i.e.: RSHQ VSULQ ff w E, 246 m, ]
schneideri FKDQJLQJ WKH QDPH XQQHBHVVDWHI 7 .RYiIFV * 3XVNiV
Sericostoma carinthiacumMcLachlan, 1868:296. OPC).Bulgaria, W Stara Planina Mts. Gushovski
*3UHWK 9DOOH\ 8S%May (Rdlidy)l Q Wibhddtir above Tchiprovtzi Town, 43.36¢1
[~ *$SS LQWHU Rit&e, tBeHi0BES\ 22.8402E, 808 m, 26.V1.2021, leg. S. Beshkov &

nearly equal in length, each being very acute, andp N ahirnic-Beshkova (1. male, OPC). Bulgaria,
VOLIKWO\ FXUYHG DW WKH WLS\; L 8 SRS Zteddh MeHeBhY above

Sericostoma pyrenaicunPictet, 1856:8& A-9D .
WURXYp FHW W HBAHNES (Spain, jfin Bt [ chuprene on Tchuprenska Reka reiver, 674m,

Eaux-Bonnes is in France]), d#h OHV 3\UpQ 5‘%87‘8‘& 22.6154F, 24'\/"20,21' leg.S. Besh-

PRLY GH MXLOOHW ~ NRY $ 1%%@&(,40 maleS, 10 fe-
Sericostoma selysictet, 1856:9% A-9DL suLWale$ viPRG).Greece, loannina county, Lef-

HVSqFH GDQV OD 6LHUUD GH *kothed Smalisps RiweD dign Epof the village,

PRLY GH MXLOOHW ~ f T N’ f T E, 198m, 12.V.2006,
Sericostoma 1l R VS QRY +DJHQ OH8%PLHUWRAL - .RQWVFKiQ ' 00X

2HVWHUUHLFK “ A)+KOH uiter | D 514, B fehhbfe& HNAIM). Greece, Olympos, 1100
6SLW]H GHU DSS LQWHUP OIQJBU D®V GLH RREHURE sk HUNRYLEK

Sericostoma timidun¥ D JH Q A% DLHU gQaH/VW’)_" Q V *DUDGQTLC
i S A

UHLFK =~ A)sKOHU HLQIDUELJ JH
GHU DSS LQWHUP OIQJHU DOV
Q Q males, emales; OPCMontenegro, Bar

Sericostoma timiduntagen, 1864: McLachlah876:

22230 , KDYH QRW VHH Qtimibuhtd Q 1WUNOIRAlY, RymijD OWV 6WDUL %DU 0 (
and there is a discrepancy in his description, for he SLNDYDF N T f°1 E 320 m,
says the under point of the sheaths is longer than 9 OHJ 3 -XKiV] 7 .RYiFV

WKH XSSHU LW PD\ EH WKDW WKIBX\RNIGV AXPWOUHH" DQBPD-OHV 2!
AREHUH DUH WUDQVSRVHG D Qregrd|Miukmitdrivty.,, Zeblfhk, 226< VI H965,
sunk mycarinthiacumas a synonym. My descrip- |eg. Z. Varga (1 male, 8 females; OP&pma-

tion and figures are from the type adrinthiacum ~ nia, Valea Cupas, Lacu Rosu, 21.VI1.1981, leg.
Sericostoma turbatumMcLachlan, 1876:231: 231. i ’ gmale "1 female: (5PC)
\ 1 1 -

3% HOJLXP OLHLO 6DOP +Doo({':§e\reg°l:—“tS ég‘al—feoé1 i | iy
DSSDUHQWO\ FRPPRQ ~ 3$FFRU ;’%@“%Q 0k W@ﬁﬁ’v&%@@ g. M.
of the anal parts,pyrenaicum flavicorne (?), 0l ’ L A W . D . 2 SRPDQLD
schneiderj selysi and turbatum are scarcely ~Muntii Gilaului, Muntele Baisorii, stream Valea
GLVWLQJXLVKDEOH ~ Gera, 46f Nf2320.0 ¥, 1055m, 18.VI.
OLJKW OHJ - 20iK &V %DOR
Examined materialAlbania, Delvina Region, (7 males, OPC). Romania, Apuiseni Mts., Bihor
between Bistrica Village and Syri i Kalter, 127 m, Mts., Crisul PietrostValea Bulz, Pietra Bulzului,
f [\ f E13.V.2017, leg. S. Besh- 560m, 3.VI1.2013, light leg. Cs. Balogh, (2 males,
kov & A. Nahirnic (4 males, 1 female; OPC). 6 females; OPC). Romania, Apuiseni Mts., Bihor
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Mts., Crisul Pietros, Boga, Valea Bulz and Valea stoma carinthiacumMcLachlan, 1868;Serico-
*DOEHQD . fNTf 9. 'E, 450m, stoma pyrenaicumPictet, 1856; Sericostoma
4.VI1.2013, light leg. Cs. Balogh, (14 males, 1 selysiPictet, 1856;Sericostoma timiduntiagen,
female; OPC). Romania, Eastern Carpathians,1864;Sericostoma turbatuicLachlan, 1876.
9DVOIE 9RVODEHQL +DUJLWD &RXQW\ PDUVK\ DUHD
11.VI.2002, leg. L. Keresztes (2 males, 24 fe-  Sericostoma subaequaMcLachlan, 1898
males; OPC). Romania, Eastern Carpathians, ;
Calimani Mts., Toplita stream, 29.VI1.2003, leg. (Figures 145, 149) (Map 10)
L. Keresztes (2 male, OPC). Romania, EastemMsericostoma subaequaléicLachlan, 1898:49. A, W
Carpathians, Hargitha County, Baile Chirui  seems to me that the examples from North Italy and
.LUIO\I-UG 9,, OHUD = 6RMWN 7\URO« VKRXOG EH FRQVLGH

male, 7 females; OPC). Romania, Eastern Car- to specific rank and a name. The designation above
pathians, Hargitha County, Sincraieni, Valea given has reference to the sub-equal condition of
Mare, 24.V1.1993, light trap leg. L. Keresztes (17  the branches of the penis-sheaths, whjch is theé mos
male, 13 females; OPC). Romania, Eastern Car- VDOLHQW FKDUDFWHU
SDWKLDQV +DUJLWKD &RXQW\ UDLH LIRUHV\WH V
house, 3LVILI9 OHJ / .HUHV]WHYV al_%%l ¥R ??'k""y’ ﬁe_”“”o Ko XCN'

= JViN PDOH IHPDOH YV gg,s\émetlgrh B eyRspRaossi, Speccheri, brook
(DVWHUQ &DUSDWKLDQV 9Dvcﬁ\?l‘:’3"o%‘%i§'/36‘o Cdjrﬁe”é’S?umg 6%17'_548 .
County, marshy area, 11VI.2002, leg. L. (ro f QoRQ
Keresztes (3 males, 15 females; OPQerbia, '
Zlatibor district, Zlatibor Mts, spring brook of
Crni Rzav Stream beneath Mt. Cigota,

f N f E, 1160 m, 25.V.2013, (Figures 146, 150) (Map 10) (Photos 14, 15)
OHJ 3 -XKiVv] 7 .RYiFV * 0DJRV * 3XVNiV
(1 male, OPC). Kralijevo, above Kamenica  Material examinedHolotype: Italy, Marches,
9LOODJH 6WRORYL OW 9N O LRarco[NazipDale dei Montf[Sibillini, above Casali,
20f 91 E, 688 m, 4.VII.2021, leg. S. Beshkov nice brook and spring, 1080 m, 42.9586

Sericostoma unaequalsp. nov.

& A. Nahirnic-Beshkova (1 male, 2 females; 13.177f ( 9 OHJ * 9LQORQ
OPC).Slovakia, Hnilec stream, 27.VII.1964, leg. OPC). Paratype: same as holotype (1 female in
- 20iK PDOH IHPDOHYV edpslationondiiRtiveDhdatype, OPC).
+UDEXVLFH .iSRV]WDIDOYD B3RGOHVRN FDPSLQJ

Velka Bela voda, 4§ 1 N'20f 1E; 546 m, Diagnosis Having apical region of the para-

9.VII. 2 OLJKW WUDS OHJ 3 %dRoGtOurcie, $his/ XeWvi Bpecies belongs to the
, BJLYIN * O9iUEtUYy PDOHV SerittsDdDeH pesBr&aturspecies group and éh
paraproct lateral region bearring a dark dental
Diagnosis +RORW\SH SDUDSURFHdge a3 sharadeew preder® @ericostoma sub-
parallel slender branches, lower one mostly slight-aequale HoweverSericostoma unaequattiffers
ly shorter, with acute apices, dorsal branch devoidfrom S. subaequaldoy having completely un-
Rl DQ\ GRUVDO SURQJ RU SRL @&gual gpicalvrRcDeQ HD Q X
Paraproct structure is extremely stable in the exa-
mined populations from Albania, Bosnia & Description The uniform and monotonous
Herzegovina, Bulgaria, Greece, Hungary, Monte- external morphological characters are the same as
negro, Romania, Serbia, Slovakia. The basicor similar to all of the others species of this small
structure of the paraproct is entirely different, genus. Male facial mask, the sexually modified
unmistakable with the paraproct &ericostoma maxillary palp of the male is small. Medium-sized
flavicorne Following synonymes belong to species with forewing length of 13 mm. Wing and
Sericostoma schneide(Kolenati, 1848):Serico-  parts of the body are covered by pubescent
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bronzish-brown coloured setae. The spiniform  of the penis-sheaths is long, flattened, its apex cut

pair of paraprocts closely associated with segment very obliquely, the extreme point acute; the lower

X has unequally bilobed apical ending. Dorsal EUDQFK IRUPV DQ HORQJDWHO\ WUL
arm is more robust characterized by bifid apex;

ventral arm is slender spine-like. Material examinedPortugal, Serra da Estrela

Massif, above Loriga, nice brooklets, 940 m,
Etymology Named by the characteristic, un- 40.3381N, 7.7074fV, 23.IV.2022, leg. G. Vin-

equally shaped apical lobes or arms of the para-O RQ P_D OHV ! E@t@'we@m
proct. Estrela Massif, North Valezim, nice spring, 650

m, 40.3718N, 7.713fV, 23.1V.2022, leg. G. Vin-
Sericostoma vittatunspecies complex oRQ PDOH IHPDOH 23&

(Figures 151#.53) (Map 9) Sericostoma herakleMalicky, 1999

This small species complex consists of three (Figure 152) (Map 9)

spe(_:ies. TWO. species distr_ibuted i_n the Iberian Sericostoma heraklesMalicky, 1999:47. 3+7 f

PeninsulaSericostoma baeticun$. vittatumand Griechenland, Peloponnes, Ano Kastritsi bei Patras,

one species in Greec8:. heraklesSpecies com- 9 OHJ P ~ 3LHVH $UW XQWHU

plex with small maxillary palp. Paraproct is cha- von allen anderen bekannten durch die sehr langen,

racterized by very widely opened folk branches; in einem Winkel von etwa 60gespreizten Ga-

dorsal branch longer with or without subapical EHOIVWH GHU PLWWOHUHQ $QKIQJF

dorsal prong; ventral branch is short. GRUVDOH OHLFKW QDFK XQWHQ Jb
IDVW JHUDGH XQG GHXWOLFK NeU]JH!

A species complex of well-known variability ) _

in Spain with incipient sibling species under re- Sericostoma vittatunRambur, 1842

inforcement. This is represented in the rather pro- (Figure 153) (Map 9)

nounced variation of the lateral profile of the

speciation trait that is the paraproct. However, thesericostoma vittatumRambur, 1842:497.3-1DL SULV

variation is within the limits of the basic structural GHX[ LQGLYLGXV PKOHV GH FHWW!

characters. There is distinct variation in the form SHQWHYVY PDUpFDJHXVHV HW KHUEH

of paraproct of th&. baeticuminfluenced largely 1HYDGD DX[ HQYLURQV GH *UHQDGHF

by locality, but it is impossible to regard all the Sericostoma vittatumRambur, 1842: McLachlan

examples other than as pertaining to a single 1876:234. *6SDLQ *UDQDGD D3 QG 6DQ

species as stated clearly already by McLachlan ;D POE\ X l\J/ o |_DJQKGW g \L F \évl';'%/vm Ohl/jv[ L 03;) D\;

(1880). S. vittatum one of the most distinct- Q NRILGQ HIQ Q

. . . median longitudinal golden-yellow vitta. The only
looking species due to the golden-yellow vitta on  gpecies in the genus in which the anterior wings

the anterior wings of the males. However, there  KpyYH GLVWLQFW P Ddhdath®fbine7KH S
are intermedier paraproct shapes between the two after the same style as $1 baeticumbut the upper

species in the Iberian Peninsula (Schmid, 1952). EUDQFK LV YHU\ PXFK VKRUWHU DQ

Sericostoma baeticurRictet, 1856 Poorly known species

(Figure 151) (Map 9) Still there are poorly known, puzzling species

Sericostoma baeticunfPictet, 1856:88.A-f DL WU&E?& are without available type specimens and

b : : .
FHWWH HVSQFH j 6DQ ,0GHIRQ O_Lg_sE}‘E"dzh?dDRrOB?!LQra&”ﬂgs or with
MXLOOHW ~ insufficient examination of the paraproct. Judging

Sericostoma baeticurRictet, 1856: McLachlai876: from the available information, mostly from their
234 A6SDLQ 6DQ ,0GHIRQVR logus\typicus,atheyvane \arobably synonyms of one
AOD[LOODU\ SDOSL RI WKH f VPOj'(D@abOMSUS/EVGGLQ)GCiESUDQFK
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Sericostoma hamiferunMcLachlan, 1876

Sericostoma hamiferuicLachlan, 1876:232" 'DU W
moor (England). | believe this locality to be erro-
neous, and that they are more probably from some
part of North Italy, in which Leach resided before
KLV GHDWK ~ 3% YHU\ GLVWLQFW VS
homology it is the inner (or upper) branch of the
penis-sheaths that is totally absent, whereas the
RXWHU RU ORZHU IRUPV WKH KRRN

Sericostoma indivisuniMcLachlan, 1880

Sericostoma indivisunMcLachlan, 1880:48.33 R P H
UDQLD LQ +DJHQTVY FROOHFWLRQ
Hamburg according to Hagen, but | have not exa-
mined WKHVH =~ 3% SX]]OLQJ IRUP ZLWK
WKH f YHU\ SU Rdrdoattiqaidd rbogt af Q
the species that follow it, but with the penis-sheaths
consisting of little more than a slender curved upper
branch as in the Corsicaslypeatum ™ 3, JLYH QR
figure of the penis-sheaths, as it cannot be made
satisfactorily without removing one on the inferior
DSSHQGDJHV ~

Sericostoma mediunNavas, 1917

Figures 151A53. Lateral profile of the paraproct in tigeri- Sericostoma mediuNavas, 1917:183 6 LPLGH YLW

costoma vittatunspecies complex. 151Sericostoma WDWR 5DPE * 33DWULD 6SDLQ 7RL
baeticum 152 =S. herakles153=S. vittatum 22 de Julio de 1914; Albarracin (Teruel), 12 de
Julio de 1904; Tramacastilla (Teruel), 12 de Julio
GH &RO P 7

Sericostoma cristatuniNavas, 1924

Sericostoma cristaturNavas, 1924:2®28. 2/ DV S H F w gericostoma memorabilkicLachlan, 1876
HIWHULRU pV GH \SHsRIEs® D BIFFMWDPE HO

3S3DWULD 6SDLQ 20RW *LURéﬂﬂCOS’toma@ﬁnof@b@El@Ch@m1876229A$OSV
. 'DXSKLQp, JUDQ¥XUHG RQH f DW

S|de spring on the summit of the Col du Lautaret, a
mountain pass of about 5500 feet elevation; July

Sericostoma facialdvicLachlan, 1868 12th -

Sericostoma facial&IcLachlan, 1868:29697. 36 Z4 W
zerland, on the Aar (Eaton). The form of app. in- REFERENCES
terme. is also very different from any other species
ZLWK ZKLFK , DP DFTXDLQWHG "ARNQVIST, G. (1997: The evolution of animal ge-
nitalia: distinguishing between hypotheses by

single species studie®iological Journal of the
Linnean Society60: 3658379.

Sericostoma festivunRambur, 1842:4973-fDL UHo https //doi.org/10.1111/j.1095-8312.1997.tb01501.x
FHWWH Ed¢lde®HlehbhoBssBur Graells, qui BOTOSANEANU, L. (1992: Trichoptera of the Levant-
OfMD GpFRXYHUWH GDQV OHV HQY inagirtgy F&uHa (PAliGtDd, Gsecta VI. Jerusalem,

Sericostoma festivunRambur, 1842
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Appendix 1.Habitat photos of the collection localities

Photo1.)UDQFH $ULqJH SDWK WR $UOX /DNH 9LQPRQ
(Wormaldia arluasp. nov. andnisogamus sandrenilgp. nov.).

Photo2. )UDQFH $ULgqJH SDWK WR $UOX /DNH Q IffH 9 SQblRYY
(Wormaldia arluasp. nov. and\nisogamus sandrenilgp. nov.).

f1
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Photo 3.Portugal, Serra da Estrela, 1450m, Photo 4.Spain, Asturias, Puerto del Palo Allande,
40.3802N, 7.6457f : * 9L Q ®R&rocnemia P fl f: * 9LQo
estrelasp. nov.). (Plectrocnemia estrelap. nov.).

Photo5.6SDLQ &DQWDEULD DERYH <HUD

P Rhyacophila fusunasp.howW)L Qo R Q
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Photo6. )UDQFH 32WpRIRHWDOHY 6RUQgGH /DN)RISITE (G.9IPQORQ f
(Ptilocolepus kovesp. nov.).

Photo 7.France, AlpeseDULWLPHY &DwURYV WULEXWDU\NRV.EE\D 9DMDRQ P
(Drusus royasp. nov.).
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Photo 8.France, AlpesODULWLPHYV &Dw
of Roya Valley, 1020 m, 44.018ll, 7.46 E (G.
9L Q o®Msus royasp. nov.).

Photo 10.)UDQFH 30tiep@lediRfatde
Mollo-la-Preste, 1860 m, 42.4578, 2.4102E (G.
9 L Q o Risogamus nahuedip. nov.).

Photo 9. WDO\ 3LpPRQW DERYH !
1530 m, 44.373, 6.9755f ( * 9LQORQ
(Drusus demontap. nov.).

Photo 11.France, above Mantet, 1850 m, 42.4785
2.325f ( * 9L QArsepamus nahuedip. nov. anc
A. waringeriGraf & Vitecek, 2015).
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Photo 12.$XVWULD

3KRWR

JUQWHQ 6 -Qédlle 1330 O ClO426H, 246Q2A3MN(  *
(Consorophylax vellackp. nov.).

$XVWULD .lUQ WEbQsooptylebyellackp. nvg.R Q

9LQOoRQ
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Photo 14.Italy, Marches, Monti Sibillini, above Casali,
1080 m, 42.950¢N, 13.177f ( * 9LQORQ
(Sericostoma unaequap. nov.).

Photo 15.Italy, Marches, Monti Sibillini, Panico Valley (C
9 L Q o B&icostoma unaequadp. nov.).
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Der RegenwurmProctodrilus tuberculatug y H U Q R VXOR3)aRBfY
+DQJVFKXOWHUQ GHU PLWWH @®&bckagty:F KH Q
Lumbricidae)

N.Hg6 (5

1RUEHUW +|VHU -086033/rdischleuba, Germar-Mail: norbert.noeser@arcor.de
https://orcid.org 0009-0006-1248-3822

Abstract. The earthworm Proctodrilus tuberculatus YHUQRVYLWRY RQ WKH Fuat@ammaRl VORSH)
loess-edge ramp (Oligochaeta: Lumbricidae)+The distribution ofProctodrilus tuberculatus yHUQRVYLWRY DORQJ !
of gradient (fall line) on the slopes of the central-German loegs-emp /| V V U D Q @as\Wyektigated. The highest
density on loesdiGJH UDPSV UHDFKHG E\ WKH VSHFIRHYY WKIH FUHDOGXX®RWVORSR¥ ZKOHU
the slope merges with the plateau of the culmination area. In tresg®is the occurrence of surface runoff along the fall

line of the slope is at its lowest and percolation into the soil pratfies highest. The soil depth in the luvisol preferredPby
tuberculatuslies in the transition zone of the A1/Bt horizons, which are influertmedsoil leaching (lessivage) and
conspicuously marked by the presence of many argillans. The dietary ystatdg. tuberculatusis apparently a
specialisation in that the species extracts its nutrition principally frormiheral part of the soil profile in luvisols. It seems

that the channels in the luvisol, which are filled with muddy sediirare advantageous to the endogeituberculatusas it

moves through the soil and feeds. In the Al/Bt layer this speciesbprotzkes up pluviolessivate, which contains
microorganisms and finely dispersed or unstable organic and mineral compdhentaeans that the ecological niche of the

species is determined by the movements of nutritional material in theApoilrectodea caliginosgSav.) andAp. rosea

(Sav.), which were always found in association with the specidmitoess slopes studied, can contribute to the flow of
nutrients in the mineral part of the profile by their finely disperseticfes of excrement.

Keywords. EarthwormsProctodrilus tuberculatusecobgical strategies, soil leaching, loess-edge ramp, crest of slopes,
Germany.

EINLEITUNG VLFK LP %RGHQ GHU /|VVUDQGVW
OLFKHQ /|VVJUHQ]H OLWWHOGHXW )
P PLWWHOGHXWVFKHd@r tiegi3 JHELHW NRPPW

[JILVFK YH (CEUZdiet s POMMHRegen- MATERIAL UND METHODEN
wurm Proctodrilus tuberculatus ( yernosvitov,
1935) LQ IOXVVQDKHQ+ PXHEMDME |GHQ Untersuchungsgebiet

2018, 2022 XQG DXI +IQJHQ wofVHU

Bisher fiel auf, dass diese Art sich in lithologisch 'LH 8QWHUVXFKXQJHQ IDQGHAQ
JHVFKLFKWHWHQ $XHQE|GHQ DX B R WH\BOBHBYHHQ] LAAHEHURWK
IHLQHU JHN|JUQWHQ 6 XEMWHDmnitelde¢&Rs® KHHQW YUVNUIW WHOV VWDWW
2018) GDV DXI HLQHU 6FKLFKWderZpwiekhudd RuldeX(Bhb\W) UMeAuktersuchten
lagert. Das wurde als Zeichen der Gunst der feiner% RGHQVWDQGRUWH OLHJHQ DQ G
JHN|UQWHQ 6FKLFKW JHGHXW HMhzeG turheist! OnJ Beg@ichHdér .mitkld€utschen
ODUZDVVHU I+KUW XQG VR LQ|VVUBBERBYWKXUHREGHDQVIELIHW DO
/IHEHQVDQVSU*FKH GHU $UW JHEIKHBHHW WHMD H , B B0 KatK H Y R (
JHQGHQ ZLUG *EHU HLQHQ -D Qldil BetzQan 8du bspdsSdrlduietdenkSiufe eine
OLFK JeQVWLJHQ AH Betichét)deXP «EHU P ELV P/ | P-RMAsakvhbl urtd

urn: urn:lsid:zoobank.org:pub:28544A98-79A5-450C-B6 E2-35D5HAEA6 pubksl: 21.06.2023
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.202383.



+|VHU 3URFWRGULOXV WXEHUFXODWXYV DXI +DQJVFKXOWHUQ G|

male des untersuchten Standorts im Freiland
protokolliert. Derartig untersucht wurden Stand-

orte auf Transekten entlang der Falllinien der
[IVWIQJH RGHU HLQ]JHOQa&if 3URE'L
Hangschultern. Von den auf Artniveau im Labor
determinierten Tieren wurden nur die adulten in

die Auswertung einbezogen. Ein Teil des ge-
wonnenen Regenwurmmaterials befindet sich in

der Belegsammlung des Autors.

ERGEBNISSE

IP %HUHLFK GHU HegvyWittBlQ GV W X
GHXWYVFKHQV \BROUHRIHLHRrdctodrilus
tuberculatus YHUQRVYLWRY D X %o H
Auen *EHUZLHIJHQGHIMXYHQ VD/'X1 %LVK
wurden ca. 50 derartige Fundpunkte ermittelt. Das
ist ein Bruchteil der Nachweise der Art, die aus
den untersuchten $XHQE|GHQ GHU 30
/[ITVVSURYLQ] YRUOLHJHQ

Im Bereich dieHU /|VVUDQGVWXIH NRQ
fach die charakteristische Verteilung vénh tu-

Abbildung 1. 'DV 8 QWHUVXFKXQJVJIHELH
xxxX UHJLRQDOHU SEVFKQLWW GH %6@% qu‘] GHU )DBagsQLH HL
7KH VWXG\ DUHD ODUJH Fkdtfodef x d’t‘?r en: Die Art tritt im Kulmi-

the loess-edge ramp. nationsbereichauf SORUNRPPHQ DPndtDQJI X

VSIUOLFK RGHU. Bi¢ KeBtHQhyMRH LV W
ein, die jungweichselzeitliches, geschichtetes Ma-armen mineralischnen Boden'HQ +|FKVWZHUYV
terial ist (Haaseet al. 1970, Gehrt & Hagedorn jhrer Siedlungsdichte am Hang erreicht sie auf der
1996, Gehrt 2000). Das untersuchte Gebiet istHangschulter, wo die Falllinie in das angrenzende
*EHUZLHJHQG $JUDUODQGVFKDINO WHD XCHIQV + NOIPIRQDWLRQVEHU/|
herrscht Parabraunerde (Luvisol) vor, an die sich 'LH GRUW HUPLWWHOWHQ :HU
LP /[VVIJ*UWHO QDFK 6+GRVWVWHQ Xx3/H GL ¥ WD ibidVerit=in \der FallE
GHQ DQVFKOLH %fdr@bragnétden@irl] Grire\des Zelbenbesyuntersuchte Strecke betrug
Pseudogleye). Dem Gebietscharakter entspreca. 200 m. Auf dem ca. 110 m langen Teil davon,
chend wurden zumeist Offenland-Standorte unter-GHU GLH +DQJVFK X OaV jddgm-ierW K1 O W
VXFKW YRU DOOHP VROFKH DJHFKWVHRQSRGNHAU t&wbuiBR UW H
land. angetroffen werden (Abb. 2).

Auf PUREHIOIFKHQ YRQ PJd *Béydabigt Desledel. tuberculatusdie Para-
GLH 5HIJHQZXUPIDXQD YROOYVWahertielStehddriz \jensy Kuln@h&tidrizbereiche,
DOOH 5HJHQZ-UPHU ELV XU 7Udid IddrcH FFiQgerprobe X Kliéiigen Boden als
graben, in zweimaliger Durchsicht des Bodensbindig und relativ tonhaltig ausgewiesen sind
ausgelesen und in Formalin ELV *EH UK duVdem Zelbenberg, Abb. 2, Tab. 1). In
ZXUGHQ 'LH 6FKeUIJUXEH-GLNQMW®HGHY OOR@H @ip@ie dzsad wWRG
sprache. Die Bodenmerkmale wurden nach 6WDQGRUWH HLQ ZHQLJ JHN|SIW
*EOLFKHU )HOGPHWKRGH )LHGIHUNPDBBKPXHGB@n® BcHofZdid) $O
Schlichtinget al. JHVFKIW]W X-QG a3l HIDBOOMQ GXUFK 7RQKIXWFKHQ
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Abbildung 2. Proctodrilus tuberculatus yHUQRVYLWRY DXl GHU + D QQbérr Isehenvetidahe33ang =HOEH

GHU )DOOOLQLH GHV +DQJV 8QWHQ ,QGLYLGRMN® @IFFKBWHUGBQJISYRQ GHIL ¥ID® JV
Plateau.

Proctodrilus tuberculatusy HUQRVYLWRY RQ WKH FUHVW RH EnévhaiR ®trs® @ the/ fidlHne HOEH Q |

RI WKH VORSH %HORZ LQGLYLGXDO GHPJLWAPMDWRIWKKHHWGEBDEQVHWHRQGIWURP W
plateau.

Tabellel 'LH JU|%WHQ YRUJHIXQ G H QIPt62tadlGsltbereubtd QyGIURKRWHQ W R Q DXI +1QJH

XQWHUVXFKWHQ %HUHLFKY GHU PLWWHOGHXWVFKHQ /|VVUIL

TRQKIXWFKHQ LP %RGHQSURILO VRHKHD D GIHIQQ OLJ DXIIIOOLJ Y
The highest individual densities Bfoctodrilus tuberculatus y H U Q R,\M¥35Wadrnd on sloping ground in the central-German
loess-edge ramp area studied. Argillans in the soil profile +++ vergyipent, ++ prominent, + present.

Individuen Ort Koordinaten am Standort
Proctodrilus Reliefformtyp, Ton-
tuberculatus % Neigung KIXWF

SUR

47 Primmelwitz, Z %o %o %d fast ebener +++
31 Zelbenberg Z %o %o % Kulminationsbereich,
ca. 1%
21 Saara Z %o %o %q Hangschulter am ++
Z %o %o % Kulminationssattel,
<1%
14 Langenleuba- Z %o %o %o KIQJLJHU ++
Niederhain Z %o %o % Kulminationsbereich,
3,5%
10 Waltersdorf, Z %o %o %o KIQJLJHU +
/[IXVHEHU Z %o %o % Kulminationsbereich, 3
%
9 Oberleupten Z %o %o %q Hangschulter am +
Z %o %% Hohlweg, <1 %
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und Schwundrissen auBP Q|UGOLFKHQ 5BRGZGHYHQG DJUDULVFKHQ 2IIHQ
X QW H UV X FGahi¢iXfelilt®. Muberculatus  ist aufgrund des dort beachtlichen Anteils ge-

auf Kuppen oder einzelnen Hangschultern, derenVW|UWHU %|GHQ ZHQLJHU HUIRO
Bodenprofile sichtlich startki HN|STW X QG [RlussaurDdes Gebiets. Dennoch brachten unsere

tiger sind. Hier sind dH LP /|VV tdd @J H @hteksuchungen zutage, dass sich die Art im

beren Profiltele ML WVDPW XUVSU-+Q OfdnladH&E $O %|GHQ GHU +DQJVFK:
Horizont weitgehend abg UDJHQ ,Q G L HdrnAe@trieg® OH Q

E HV F K 6idlQ tiaVArt in geringer Siedlungs-

dichte ,QGLYL G X HaQf den unterdalb 'LH INRORJLVFKH F6WhgmudtisI LH Y R C
des Kulminationsbereichs liegenden Teil des

Oberhangs, der RFK YRQ /|VV EZ'-'PG HF NV b Mlatusist unseren Befunden zufolge
6DQGEHUJ ESLP2BhEKIW | 285k %o eine typische, tiefer im Boden lebende endo-

JILVFKHIieS|XWGHQ AK\SRHQGRJpHVS?
sentlichen in 1840 cm Tiefe des Bodens auf, |, schema der morphdN R O R J IKHtEgoen
dabei schwerpunktartig bei 228 cm Tiefe. Auf  yon perel (1977) isP. tuberculatusG HQ AKX P XV
der Hangschulter des Kulminationssattels bei | HH G Huduéfdnen. Da ihm im Mineralboden
Saarz_zl (T_ab. 1) Ieel_nile Artin 721 cm Tiefe. Den nur stark zersetztes organisches Material zur Ver-
Kulminationsbereich des Zelbenbergs bevorzugt 1+JXQJ VWHKW déigepphagehl Brtdrx

sie in 2784 cm Tiefe, wobei dort im Profil die . S .
von ihr insgesamt besiedelte vertikale Bandbreite(Plearce 1978), aber als in dieser Gruppe anschei

ca FP EHWUIJW 'LH JHQDQ&W%@?&'@%RO@BFP Vé?gz‘r’:&”ggaﬂ?“
liegen LP NRPSDNWHQ 2zHQLJ Ef ﬁleé!artien em@#ﬁ ie“im Gemisch der

und den Merkmalen der Bodenprofile zufolge im | qgivate transportiert werden. Diese it

hEHUJDQJVEHUHLMKBGHU +RULE§2§ZY§LQ EHVRQGHUHP 0D%H YRP 11

Die treuesten Begleiter d€s tuberculatusauf LP . %RGHQ DEKhatJbd]-AQGFK GH
GHQ XQW H UV X FXMW IDOAHL §ayi- organls_chen Stoffe des Bodem$L QH (UQIKUXQJ
nosa 3UIVHQ] | Ap. &6 3 U hy 5D+ strategie aus deA R O L J R K X RIpp¥ HeQ §ed-

75 %), die dort im mineralischen A-Horizont hohe phagen Arten (Lavelle 1981, 1988 R X F K p
Abundanzen erreichen (Tab. 2). Zudem tritt an CUry & Schmidt 2006). Sied U Q I K Urivkovht. F K
MHQHQ +DQJVWDQGRUWH Q - G HRgkte mipgiafisghend3eigiciydey Pajagigynerde-

lich von 12 P. tuberculatus P3 EHVLHHIK G von der Lessivierung, der mecha-
VLQG Uid diel &t.%yaneunhinzu, die in nischen Verfrachtung der Feintonfraktion durch

dieser Standort-Gruppel LQH 3UI¢&igBY ROLFNHUZDVVHU  JHBoH JSichiéh QG X C
erreicht. An den Standorten mitU | % W H U- , Q N X&@WE KHQ D X 11D Ofoweden Tiare

endichte de®. tuberculatug> 8 Individuen/ 0,25 dieser At LQ RGHU DQ GHQnPLW 7

P dhatAp. caliginosaein relativ niedriges Abun- tapezierten Schwundrissen des Bodens und an
danz-Niveau (Tab. 2). Bruchstellen der Bodenaggregate aufgefunden

+|VHU
DISKUSSION
Die vonP. tuberculatusam Hang bevorzugten
Die Ergebnisse zeigen, da®&s tuberculatus Standorte
neben denlOXVVEHJOHLWHQGHQ $XHQE|GHQ +|VHU
DXFK /|VVE|GHQ DQGHXHUG W@/ u/hQUMRkde B Cuberculatus
besonderer Standorte besiedelt, so in Konzentrazumeistan UHODWLY XQJHVW|UWHQ 6
tion die Hangschultern in Kulminationsbereichen Hangschultern und in hangnahen plateauartigen
des Offenlands) XQGRUWH GHU $UW BefdichdQgeHitte® AWb. 2). An diesen Stand
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Tabelle 2. 9LHU *U|% HQNODVVHQ G HUub&&GIkMISEIRH Q G LPRKBXH GEQJVFKXOWHUQ GHU /|
GLH GD]XJHK|ULJH PD][L P D OApor@dodaalcaliyind Gal. FuaiH roseSav.).

Four size-classes of the densityPoftuberculatusLQGLYLGXDOV SHU PO Rie [wessHddramp\and thiel VOR S|
accompanying maximum individual densitiesAgforrectodea caliginoséSav.) and\p. roseaSav.).
Proctodrilus tuberculatus Ap. caliginosa Ap. rosea
Individuendichte Anzahl der max. Individuendichte max. Individuendichte
$GXOWH SUR BUREHIOIFKH $GXOWH SUR $GXOWH SUR
1 15 13 11
2-4 18 45 18
5-8 10 34 12
>8 7 (s. Tab. 1, Abb. 2) 17 10

orten ist zu erwarten, dass die Perkolation desbedingt durch etwad U| % HUHQ 2EHUIOIFKH
Niederschlagswassers, der SickerwasserstromD XV U H O D W L WieddisEagd-HhRugs-

und das in ihrem Zuge bereitgestellte Angebot a gebiet.

Pluviolessivaten dielJ U | %09iMdH die entlang der

Falllinie des Hangs zustande kommDenn hier  Die Lessivierung, die Nahrungsbewegungen im

ist GHU KDQJDEZIUWYV JHULFKWHWHREHY DOQKE R ENGXOWILVFKH 11
von Niederschlag am geringsten. Das trifft am tuberculatus

deutlichsten auf den untersuchten Standort im

Kulminationsbereich des Zelbenbergs zu (Tab. 1), Das Auftreten vorP. tuberculatusD XV V F KO L H %o
der aufgrund fast ebenet D Q J | OdiRd6§Hler lich im lessivierten mineralischen Boden, insbe-
kleinsten Niederschlags-Einzugsgebiete hat. Hiersondereim h E H U JAVBtJdes Parabraunerde-

war auchGLH 3URILO MHAIBE-Beiexc® J Profils, dort schwerpunktartig in 228 cm Tiefe,

durch Bodenabtrag am geringsten und daRer legt nahe, dass er sich nicht wig. roseadurch
tuberculatus am wenigsten HL Q JH MF Rib | Q en Mineralboden frisst (Bolton & Phillipson
WHLWJIHKHQ O K@ YHRSEHIMdHauf 1976), sondern den durch Lessivierung vorgefer-
Hangschultern entsprechen damit offenbar an-WLJWHQ /HLWEDKQHQ GHU HLQJHV
QIKHJEM@G/ HEHQV D QW&Psmibert® folgt. 'LH /HV VLY L HEQArdbr@utevde

latus DP *UXQGH YRQ 7URFNHQWSOHRKHAKQIGHAH Q VAHI*IJHWHLOH GLH
J*UWHOV +|VHU JHZKENJ W &FHUGG ARVWRIITHQ YRQ %UDXQOHK
zentration vorP. tuberculatusauf Hangschultern JOLH% SODVPD .RigseHe€itBahnen,

LP /|VVJ]iktbofféhdar ein charakteristisches die maximale Durchmesser von etwa 0,5 bis 3

3 Kiomen. +|VHU  fand eine solche Kon- mm erreichen (Kubiena 1986), bieten anscheinend
zentration erstmals bei einer Exkursion im GHP HQ G R P! tubdrddiet@/orteile, so bei
VLHEHQE+UJL\HBdH (2RO6HID94, seiner Bewegung im Solum und bei der Nah-

! DG ,QGLYLG X Hgnhgplateal dler rungsaufnahme. Wahrscheinlich sind diese Leit-
YKQHDW D HB I X%MW | D OLYaB Fetdah W HahWeh, die einen Teil des Flusses organischer

des P. tuberculatusbei reduziertem ABt-h EH U und mineralischer Feinp UW L N H Qvesemt-U H Q
gang des Bodenprofils, sB X1 . XSSHQ-DP GUMEIGH 2 B.Wubertsldtusim humusarmen

lichen 5DQG GHU /|VVUDa&aGdew X | Bodemhpléfil, um Nahrung aus Lessivaten aufzu-
6DQGEHUJ EHWweis? [&Q4eWH] $ E K| Qnehmen. So ist zu erwarten, dass er seine Nahrung
gigkeit von der Lessivierung im Boden hin. Die *EHUZLHJHQG DXV 30XYLROHVVLYI
von der Norm abweichende geringere BodentiefeWurzelexsuden, Mikroorganismen, kleinsten

(7 21 cm), in der die Art auf der Hangschulter des organischen Partikeln und aus mineralischer
Kulminationssattels Saara vorkommt, beruht wohl Bodensubstanz bestehef.|]JOLFKHUZHLVH W
aXl VWIUNHUHU 3URILONDS S XQDQIM WG HVHEPR 6 M/ b BGHRAlijMdosaH Q ] ¢
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und Ap. rosea mit einem Anteil konditionierter zonten leben, die arm an organischer Substanz
Partikel aus ihren Exkrementen (Lowe & Butt sind.
2003, Felten & Emmerling 2009) zum Nahrungs-
| O XV V. tuperculatugund O. cyaneumbei, so In den Tab. 1 und 2 deutet sich an, dass relativ
dass sich im Mineralbodenproftt LH | N R O R J bahE ISldk@rwasserrate und Bodenfeuchte in der
Nischen diese$ UWHQ *EHUODJHUQ ®Rd&Ra¥rakhprde der fast ebenen Kuppen die Popu-
lation desP. tuberculatusstimulieren (max. 47

Dabei besetzP. tuberculatuseine von Nah- ,QG , jgd@ddch wahrscheinlich den Bestand
UXQJVEHZHIXQJHQ %RXFKp von Ap. EHligiésaPEPRWWHF KUIQNHQ LQGHP
HLIHQVWNRIORH.VFKH 1LV FKH Fak@reo ldi@ HreimvOrzeln reduzer die Nah-
boden, die eng mit denen seiner treuesten Be-UXQJVTXHOOH I-U GLH ODemd|WJIHQ|
gleiter Ap. caliginosaund Ap. roseazusammen- GLH :XU]JHOGLFKWH YHUKIOW VLF
KIQJMb. 2). SoJHK|UH Q Aeh Hitei- SRUWLRQDO XU %RGHQIHXFKWH
VFKLHGOLFKHU HQ G ReindnVKoK-H Umeb W3%9)R WhasH Qiderspiegelt sich in  der
tinuum im isotopischen Nischenraum verschie- verminderten Individuendichte vokp. caliginsa
GHQHU |[NRORJLWHRHKId&l akRORHP.SHQP D[ ,QG DP R&NDQG|UWOLFKH
Im Fall GHU KLHU XQWH U VRXdfile W Hfam/ |0éy . Rébétddlatusund weist auf die
reicht diesesHU QKU X QJV VW U IKénH J LoaferscHieBI¢Hel WM K siXaediv' der beiden
tinuum von Arten, die sich von Laubstreu er- Arten hin.
Q I K Udis@in zu Arten, die vorwiegend Mineral-
boden oder Pluviolessivate aufnehméwp. cali- Danksagung + 'DQN JHE+<KUW +HUUQ 3URI I
ginosa nach Lavelle (1988) eindd SRO\K X P ROdugti (HS =RRORJ\ (V]WHUKi]\ .iURO\ 8QL)\
HQ G R JI A F Kisst tote Feinwurzeln und Anmerkungen und Herrn Brian Hillcoat (Berlin)eU GLH
mikrobiell besiedelte und vorzersetzte organische hEHUVHWIXQJ LQV (QJOLVFKH
Substanz (Waters 1955, Barley 1959, Bopch
Kretzschmar 1974)Ap. roseaQLPPW JUR%H OHQ LITERATUR
JHQ OLQHUDOERGHQ DXI XQG ZIKOW GDEHL RUJD
nisches Material vor anorganischem (Bolton & BARLEY, K.P.(1959): The influence of earthworms on
Phillipson 1976). In diesen Bodenprofilen sind soil fertility. Il. Consumption of soil and_ organic
Pluviolessivate, die konditionierte Exkremente  Matter by the earthworrllolobophora caliginosa
beider Arten enthalten, ein geeignetes Mittel, um ~ (52Vigny. Australian Joumal of - Agricultural
Nahrung vom Oberboden in die humusarme Researcnl0 (2): 179485.

; . https://doi.org/10.1071/ar9590179

Bodentiefe zu bewegen, die von den extremen
A20LJRKXPR WH Qberdulatiis und O. BOLTON, P.J. & PHILLIPSON, J. (1976): Burrowing,
cyaneunbesetzt ist. Die Ar©. cyaneumdie sich fee(c)img,r egestion ari]dn ?”(eig%b?i‘é?dga‘eet)sopgioc;
YRUZLHJHQG YRQ OLQ(NausbrogERGkigiaﬂ%fg‘gggwg y

Boag 2003, Curry & Schmidt 2006), tritt regel- et a0
PI%LJ VWDUN LP 3HMXUm@U 0L GUEYERQYGF00361238

desP. tuberculatusauf. BoucHE, M.B. (1977): 6 W U D WmbickévheLin.
LoHM, U. & PERsSsSON T. (Eds.): Soil organisms as

Den 1DKU X QJV 8rU thispredighd (La- components of ecosystemgcological Bulletins
velle 1988) zeigt sich als charakteristische ver- ~ (Stockholm)25: 122432,
tikale Arten- O HUWHL O X QJ IProfil| 8a¥sE R B2ld £ eM.B. (1987): The subterranean behaviour of
die anscheinendh S R O \ K X4 RedfligiRosadie the earthworm In. BONVICINI PAGLIAI, AM. &
KIKHUHQ RUJD QimBedeH Qevditkgh O W OmMODEO, P. (Eds) On earthworms. Selected
vor allemim obersten Mineralboden (A-Horizdnt Symposia and Monographs (Moden2) 159469.

vorkommt ZIKUHQG GLH A RN R KBYRMR WIS QKRETZSCHMAR A. (1974): Fonctions
(O. cyaneum, P. tuberculajuén tieferen Hori- des lombriciens.,, 5HFKHUFKHV PpWKRGR
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A'HGLFDWHG WR RXU IDPLO\ PHPEHUV IURP ZKRP ZHOLYK DU LAV H4KNE ghB LUDFHOWW O |
possibly even been pirating in the Far East in earlier centuries, or seardigngev and the unknown at home, may it be the
ZRUOG H[KLELWLRQ LQ 3DULV RU D IXUQDWXUH ®HGLRFD\WH RAUG PR RIN W RY%é
Benyovszky, who was probably the first Hungarian to reach Madagasctame the ruler and master of it,
DQG ZRUNHG IRU WKLY ODQG DQG SHRSOH ~ 6iQGRU O0DKXC

Abstract. Around 350 Oribatid mite species are listed from Madagascar, with theinggrand distribution data. New

records are provided for 29 species from which three species aréonéw fauna of Madagascakcrotritia reticulata

(Mahunka, 1988)Malaconothrus (Malaconothrusgf. monodactylug(Michael, 1888) andParasuctobelba subcomplexa

(Balogh & Mahunka, 1968Notophthiracarus puylaertil LH G E D 4D LV HIFOXGHG IURP WKH IDXQD
erroneous citation.

Keywords. Madagascar hotspot, monograph, checklist, fauna list, endemistigsspehness

INTRODUCTION worm specialist) from the Hungarian Natural His-
tory Museum, and researchers of the Museum

Madagascar is the fourth-largest island in the GT+LVWRLUH 1DWXUHOOH *HQHYD
world and at the same time it is one of the 35Hauser and Dr. C. Lienhard)], the study of Ma-
biodiversity hotspots of the world (Myeet al. GDJDVFDU TV 24JctoBdevdbly BeceliX
2000). Its species richness and the high level of DWHG ITURP WKH IV EXW PRVWO\
endemism is a result of the islands biogeography_number of oribatid species described or recorded
ical history (Venceset al. 2009). Acarological 9grew higher and higher (outlined in Mahunka
interest turned to Madagascar dominantly con-2001), the first survey of Oribatid mites of Ma-
cerning parasitic and commensal mites of verteb-dagascar was written in 2002 (Mahunka 2002b).
UDWHV IRU GHWDLOV VHH 27 Rretpaer he gave apperiesHisy of all known
the first oribatid mites from the island have been species, completed with literature references. Ma-
GHVFULEHG E\ -iQRV %DORJK XX@NBHYALR ®WRKDW WLPH ZDV
(Balogh 1960, 1962). His disciple, the also world vey and basis for future research focusing on the
UHQRZQ VSHFLDOLVW 6iQGRUJFPBK XQND FRQWLQXHG WKH

study of Malagasy oribatid fauna.§. Mahunka, _ _ _
1983a, 1993a, 1994 etc.). During the following decade taxonomic work

on Malagasy Oribatida became more and more
Based on large collecting activitieg.§. by  intensive (see papers of Mahunka, Fernandez,
TaPiV 3yFV EU\RORJLVW DQG &VPEORMW XJGHG EDUOVKYR ODKXQND

urn: Isid:zoobank.org:pub:A02180F1-D568-4DE4-A604-7DDD902B7249 published:23.10.2023
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz0o0l.20234.
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a comprehensive monograph (as already proposedase the last Madagascan citation uses an old
e.g. in Mahunka 2009b, 2010a, Mahunka & version of the name we end the synonym list with
Mahunka-Papp 2011). Sadly, preparation of ths WKH FXUUHQW QDPH XVHG E\ 6XE
monograph was demolished by the death of Luisewhere it was first mentioned in the current form).
Mahunka-3DSS LQ DQG 6iQGRU ODKXQND LQ
2012. Originally it should have been published as  Distribution data are given on large scale, also
a new volume of the Pedozoologica Hungarica EDVHG R Q 6 X220 Supplied with other
series. By the end of 2012 the colophon, table ofliterature data only if needed. The list of localities
contents, species list and list of localities (as theis limited to Madagascar and it contains all lo-
Material and Methods chapter) has already beercality data supplied with literature references
written as a cooperation of the couple. After their where they were published (in the form as they
death, we did not want this huge work to remain were published,.e. we did not introduce uni-
unpublished. Based on the notes originally written formed names).
E\ 6iQGRU ke Brid X.Qise Mahunka-Papp _ _
here we present a shorter monograph than origin- FOr some species we found non-published ma-
nally intended. Such a really deep, comprehensiveerial in the Soil Zoology Collections of the
PRQRJUDSK ZKLFK UHVHPEOHWNGyRK N iigtory | Miugewm, Budapest,
LQWHQWLRQ ZDV SXEOLVKHG WRR DOS\LeHRIEPDEHG E\ 6iQGRU
GHGLFDWHG WR 6iQGRU 0D K@ Kepresemted\lerepr pew reeprdfy K H
ZKROH RUGHU 2ULEDWLGD 3MXVW™ RQ SW\FWLPRXV PLWHYV
1LHGEDA&D List of Oribatid mites of Madagascar

MATERIALS AND METHODS PALAEOSOMATA Grandjean, 1969
CTENACARIDAE Grandjean, 1954
JURP SHUVRQDO FRPPXQLFDWLRQ ZLWK 6iIQGRU
Mahunka and Luise Mahunka-Papp and from - : :
their notes which were left behind we know that Beklemisheviazachvatkin, 1945
they wanted to publish not only an tpdate
species list including synonyms and literature
references but they wanted to supply it with Beklemishevia demetdviahunka, 1984: 88, figs. 1&s.
illustrated redescriptions and distribution data for gekjemishevia cf. demetekiahunka 1997a: 120.
all species. As such a work is beyond our abilities, Beklemishevia cf. demetekiahunka 2002b: 6.
we decided to represent a slightly re-edited ver-Beklemishevia cf. demeteklahunka 2010a; 48.
sion, with only an updated species list supplied
with synonym lists and distribution data. Distribution. Ethiopian region.
Localities in Madagascar. NP IURR 7{OD
Classification is based on the world catalogue naro on the road to Amboasary (Mahunka 1997a);
E\ 6 XEuDV2022). Although some authors Mananara Nord Biosphere Reserve and National
GR QRW H[FOXVLYHO\ IROOR ZP&K(MaHank§ 2610d).VVLILFDWLRQ
here we follow him because his world catalogue is
the mainstay for acarologists dealing with Oriba- APHELACARIDAE Grandjean, 1954
tida in the world. The only exceptions are ptycti- -
PRXV PLWHV ZKHUH zH IROORZ 1LH&EREYCAIRTEHEH
2017). Synonym lists contain the descriptive
paper and all citations from Madagascar in time-

line. We list them without critics or any taxono- parhypochthonius acarinuBerlese, 1910a: 219, pl.
mic action, just willing to sum all information. In 19: 42.

Beklemishevia demeteMahunka, 1984

Aphelacarus acarinugBerlese, 1910)
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Aphelacarinus acarinusGrandjean 1954: 226, figs
1147,

Aphelacarus acarinusMahunka 1994: 48.

Aphelacarus acarinusMahunka 1997a: 117.

Aphelacarus acarinusMahunka 2002b: 7.

Distribution. Pantropical and subtropical.
Locality in Madagascarlsland of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1997a).

ENIOCHTHONIIDAE Grandjean, 1947

Distribution. Semicosmopolitan (Holarctis, E-
thiopis & Nearctis).

Locality in Madagascar NP IURP 7{OD
on the road to Amboasary (Mahunka 1997a).

HypochthoniellaBerlese, 1910
Qy%o%rlﬁoniella sumatranaMlahunka, 1989

Hypochthoniella sumatranMahunka, 1989: 675, figs
14.

Hypochthoniella sumatrandahunka 1993: 290.

Hypochthoniella sumatranaahunka 2002b: 7.

Eniochthonius sumatranuMahunka 2010a: 48.

Hypochthoniella sumatrana 6 X E t D V32.

HYPOCHTHONIOIDEA Berlese, 1910
HYPOCHTHONIIDAE Berlese, 1910

Eohypochthonius (Eohypochthonius)
Jacot, 1938

Distribution. Oriental and Malgache region.
Localities in MadagascaAnalamazoatra Spe-
cial Reserve (Mahunka 1993); Mount Maromi-
Eohypochthonius robustudlahunka, 2011b: 44, figs ﬁaha, south of the Andasibe National Park (Ma-
e unka 2010a). _
Eohypochthonius (Eohypochthonius) robustus X EtD v Neéw recordsAmbohitantely Forest Reserve E
2021: 21. of Manonkazo village (Ankaszabz town). Relic
xerophyllous (dry evergreen) plateau forest at
Distribution. Ethiopian region (Madagascar 1500+ P DOW f 6 0b. (
and Mozambique). OHJ 7 3yFV (ArB57). To-
Locality in MadagascaiRanomafana (Mahun- amasina Province. Maromizaha forest. Mossy
ka 2011b). montane rainforest with bamboo (Nastus sp.) un-
New recordsProv. Antsiranana [formerly Die- dergrowth on the summit ridge of Mount Maro-
go Suarez] Sub-Pref Antsiranana: National Parkmizaha, south of the Andasibe National Park and
"Montagne Amber" (= Ambohitra), drive to the the Antananarivo Toamasina road, 2 km W of
"Petit Lac" primary forest soil sampling in the Anevoka village, at 1088 P DOW f
angles by the foothills of a large dead tree. 1090 f 26.08.1998, leg. T.3y FMo. 9890)
m, 24.11.1989, leg. B. Hauser (Mad-89/19), An- (Afr-923) [2 vials from the same locality, with the
tsiranana Prov. Nosy Komba Island. Submontanesame labels]; (Prov. Tamatave), Sub-pref. Mora-
rainforest remnants in the NW valley of Antani- manga): Analamazoatra Special Reserve
naomby summit with tree ferns and with Marattia (formerly Perinet) near Andasibe, primary forest,
fraxinea, at 57& P DOW f 6  shil sample from the foot of a Ravensara sp. tree
OHJ 7 3yFV 1IR7). & bHraceae), 1020 m, extracted with Berlese
funnel, 21.11. 1989, leg. B. Hauser (Mad-89/3)

Eohypochthonius (Eohypochthonius) robustus
Mahunka, 2011

MalacoangeliaBerlese, 1913

_ , L OHMANNIDAE Berlese, 1916
Malacoangelia remigeraBerlese, 1913

DendracarusBalogh, 1961
Malacoangelia remiger&erlese, 1913: 101, pl. 7: 86,
pl. 8: 88.
Malacoangelia remigeraMahunka 1997a: 121, fig.4.
Malacoangelia remigeraMahunka 2002b: 7.

Dendracarus pulchelluBBalogh, 1960

Dendracarus pulchelluBalogh, 1960: 16, figs 184.
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Dendracarus pulchelluBalogh 1961: 30, figs 386.

Dendracarus pulchellusBalogh & Balogh 1987: 346,
pl. 34: AB.

Dendracarus pulchellusMahunka 2002b: 9.

Dendracarus pulchellusBalogh & Balogh 2002: 74,
pl. 128: 940.

Distribution. Endemic to Madagascar.
Locality in MadagascarMont Papango near
Befotaka (Balogh 1960).

JavacarusBalogh, 1961
Javacarus porosugiammer, 1979

Javacarus porosudammer, 1979: 9, fig. 8.
Javacarus porosusMahunka 1993: 291, figs4.
Javacarus porosusMahunka 1997a: 118.
Javacarus porosusMahunka 2002b: 9.

Distribution. Pantropical except Australia.
Localities in Madagascaisland of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1993,

Mahunka 1997a).

MeristacarusGrandjean, 1934

Meristacarus madagascarensi&alogh, 1961

Meristacarus madagascarendgalogh, 1961: 28, figs
2324.

Meristacarus madagascarensiBalogh 1962a: 122,
figs 1 8.

Meristacarus  madagascarensis madagascarensis
Balogh & Balogh 1987: 340, pl. 23: B.

Meristacarus madagascarensidahunka 1997a: 118.

Meristacarus madagascarensidahunka 2002b: 9.

Meristacarus madagascarensisadagascarensisBa-
logh & Balogh 2002: 69, pl. 122: 2.

Distribution. Ethiopian region (Madagascar)
and Oriental region (Thailand and Vietnam).

Localities in Madagascaiosy Be, Pointe a la
Fievre (Balogh 1962a); Island of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1997a).

Paulianacarus (Millotacarus)Balogh, 1961

Paulianacarus (Millotacarus) granulatus
(Balogh, 1960)
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Millotacarus granulatuBalogh, 1960: 12, figs 14.2.

Millotacarus granulatus Balogh 1961a: 29, figs 34
32.

Millotacarus granulatusBalogh & Balogh 1987: 344,
pl. 31. figs AB.

Millotacarus granulatusCoetzee 2001: 65.

Millotacarus granulatusMahunka 2002b: 9.

Millotacarus granulatus Balogh & Balogh 2002: 72,
pl. 126. fig. 7.

Paulianacarus (Millotacarus)
2004: 41.

granulatus 6 XEtDV

Distribution. Madagascar and India (Andhra
Pradesh).

Locality in MadagascarMaroansetra, Ambo-
divoangy (Balogh 1960).

Paulianacarus (Paulianacaruspalogh, 1961

Paulianacarus (Paulianacarus) laevis
Balogh, 1960

Paulianacarus laevi8alogh, 1960: 10, figs &l.

Paulianacarus levigsic!): Balogh 1961: 29, figs 2b
26.

Paulianacarus levis(sic!): Balogh & Balogh 1987:
344, pl. 31: C.

Paulianacarus laevisCoetzee 2001: 64.

Paulianacarus laevisMahunka 2002b: 9.

Paulianacarus levigsic!): Balogh & Balogh 2002: 72,
pl. 127: 5.

Paulianacarus laevis 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in MadagascarAnkaratra, Man jaka-
tomso (Balogh 1960).

Paulianacarus (Paulianacarus) nodosus
Balogh, 1961

Paulianacarus nodosuBalogh, 1960: 10, figs ¥.

Paulianacarus nodosu8alogh 1961: 29, figs 228.

Paulianacarus nodosualogh & Balogh 1987: 344,
pl. 30: B,

Paulianacarus nodosugoetzee 2001: 64.

Paulianacarus nodosuslahunka 2002b: 9.

Paulianacarus nodosusBalogh & Balogh 2002: 72,
pl. 127: 34.

Paulianacarus nodosu$/ahunka 2011b: 44.

Distribution. Endemic to Madagascar.
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Localities in MadagascarMaroansetra, Am-  Mesoplophora african&alogh, 1958: 32.
bodivoangy (Balogh 1960); Andasibe (Perinet) Mesoplophora (Mesoplophora) africanal LHGED aD
(Mahunka 2011b). 2017: 13, fig. 5.

New record Nosy Mangabe Island in Antongil o i
Bay S of Maroantsetra town. Mesic lowland rain- Dlstrlbutlon.Afrotroplcal,,central and eastern
forest on the W slope at 1-300 m alt. f 6 SDUWV 1LHGEDaD

oo OHJ 7 SHHV 1 kpcalities in Ma_ldagas_caAndasibe Natio_nal

(Afr-859) Park, Ankarafantsika National Park, Zombitse
NationalPdUJN 1LHGEDaD
Paulianacarus (Paulianacarus) rugosus L
Balogh, 1960 Mesoplophora (Mesoplophora) invisitata
l1LHGEDabD

Paulianacarus rugosuBalogh, 1960: 12, figs 8. o
Paulianacarus rugosusalogh 1961: 29, figs 280. Mesoplophora (Mesoplophora) invisitatal LHGED aDbD
Paulianacarus rugosusBalogh & Balogh 1987: 344, 1983b: 647, figs H1.

pl. 29: D. Mesoplophora (Mesoplophora) invisitatal LHGED aD
Paulianacarus rugosusMahunka 1997a: 118. 2017: 16, fig. 6.
Paulianacarus rugosusCoetzee 2001: 64.
Paulianacarus rugosusMlahunka 2002b: 9. Distribution. Pantropical, Oriental and Afrotro-

Paulianacarus rugosus3alogh & Balogh 2002: 72,pl. g L EFDO 5HJLR QV 1LHGEDAD

127:2. Locality in MadagascarAnkarafantsika Nati-

Distribution. Endemic to Madagascar. RQDO 3DUN 1LHGEDaAD

Localities in Madagascarltalaviana, Fano-
vana (Balogh 1960); Analamazoatra Special Re-
serve, lle de Nosy Boraha (Mahunka 1997a).

New record Antsiranana Prov. Nosy Komba
Island. Submontane rainforest remnants in the
NW valley of Antaninaomby summit with tree Me

Mesoplophora (Mesoplophora) similis
Mahunka, 2011

Mesoplophora (Mesoplophora similis Mahunka,
2011b: 46, figs 2&l.
soplophorgMesoplophorasimiis 1LHGED&D

ferns and with Marattia fraxinea, at 5880 m 16, fig. 7.
at  f 6 f oHJ> 7
3yFV 1R (Afr-917). Distribution. Endemic to Madagascar.
_ Locality in Madagascar.Andasibe (Perinet)
MESOPLOPHORIDAE Ewing, 1917 Forest Reserve (Mahunka 2011b).

ArchoplophoraHammen, 1959

. . M loph Parploph 1LHGEDaAD
Archoplophora rostralis(Willmann, 1930) esoplophora (Parplophora) G a

Phthiracarulus rostralidVillmann, 1930: 245, figs 8. Mesoplophora(Parplophorg madegassica

Archoplophora rostralis 1 LHGED 4 D ILJ Mahunka, 2009
Distribution. Semicosmopolitan. Mesoplophora(P_arpIophore) madegassicaMahunka,
Locality in MadagascarAnkarafantsika Na- 2009c: 340, figs M. _ )
WLRQDO 3DUN 1LHGEDAD Mesoplophora(Parplophorg madegassica 1LHGEDAD
2017: 19, fig. 9.

MesoplophorgParplophorg madegassicaErmilov &

Mesoplophora (Mesoplophoraerlese, 1904 Erolov 2022a: 42

Mesoplophora (Mesoplophora) Africana
Balogh, 1958 Distribution. Endemic to Madagascar.
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Locality in MadagascarORQWDJQH GI$SPEWHI 7 3yFV 1mM23).Eveni$|U
National Park (Mahunka 2009c). WKH KDQGZULWWHQ QRWHERRN RI
locality is connected to the species.
PROTOPLOPHOROIDEA Ewing, 1917

COSMOCHTHONIIDAE Grandjean, 1947 SPHAEROCHTHONIIDAE Grandjean, 1947

] _ SphaerochthoniusBerlese, 1910
Cosmochthonius (Cosmochthoniugerlese,
1910 Sphaerochthonius variesetosidahunka, 1997

Cosmochthonius (Cosmochthonius) Sphaerochthonius variesetosMahunka, 1997a: 121,
margaritatusMahunka & Mahunka-Papp, 2011 figs 1 4.

Sphaerochthonius variosetos{sic!): Mahunka 2002b:

Cosmochthonius margaritatudahunka & Mahunka- 7.

Papp, 2011: 126, figs 1 _ _ Sphaerochthonius variesetosu®alogh & Balogh
Cosmochthonius (Cosmochthonius) margaritatBs- 2002: 53, pl. 103. fig. 11

EiDV : 53, pl. . fig. 11.

Distribution. Endemic to Madagascar.
Locality in MadagascarLokobe Strict Nature
Reserve (Mahunka 1997a).

Distribution. Endemic to Madagascar.
Locality in MadagascarOn the summit ridge
of Mount Maromizaha, south of the Andasibe Na-

tional Park (Mahunka & Mahunka-Papp 2011). New record Toamasina P_rovmce. Maromlzaha
forest. Mossy montane rainforest with bamboo

Cosmochthonius (Cosmochthonius) (Nastus sp.) undergrowth on the summit ridge of
semiareolatusHammer, 1966 Mount Maromizaha, south of the Andasibe Nati-

onal Park and the Antananarivo Toamasina road, 2
Cosmochthonius semiareolatiammer, 1966: 14, pl. km W of Anevoka village, at 1088214 m alt.

3, fig. 12. f 6 f ( OHJ 7
Cosmochthonius (Cosmochthonius) semiareola®us (No. 9890) (Af-923).

btDV
Cosmochthonius semiareolatddahunka & Mahunka- = EWi 1917

Papp 2011: 128, figs 2€. ROTOPLOPHORIDAE Ewing,

Distribution. New Zeland, Madagascar and Ar-  Bursoplophora6 XEtDV -3 plLUHR]
gentina. '

Locality in MadagascarMananara Nord Bio- Bursoplophora madagassicklahunka, 1994

sphere Reserve and National Park (Mahunka &
Mahunka-Papp 2011). However, this locality data Burlsoplophora madagassi¢dahunka, 1994: 49, figs
maégg:ﬁé%ﬁﬁnzo(i(;jlleet?tl:énsfees?:rrgr? rvlf/se found Bursoplophora madagassicMahunka 2002b: 7.

: . . ) ..~ Bursoplophora madagassical LHGEDaD E
the label in the vial referring to a different locality g5 7 p4.
than the published: Toamasina Province, Maro-Bursoplophora madagassical LH G ED 4D ILJ
mizaha forest. Mossy montane rainforest with 2.
bamboo (Nastus sp.) undergrowth on the summit
ridge of Mount Maromizaha, south of the Anda-  Distribution. Endemic to Madagascar.
sibe National Park and the Antananarivo Toa- Localities in Madagascar. NP |IURP -7{ODQD
masina road, 2 km W of Anevoka village, at UR RQ WKH URDG WR $PERDVDU\
1080+ P DOW f 6 f néro on the road to Amboasary (Mahunka 1994).
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Prototritia Berlese, 1916 EUPHTHIRACAROIDEA J AcoT, 1930

Prototritia armadillo (Berlese, 1916) EUPHTHIRACARIDAE JACOT, 1930

Arthrhoplophora (Prototritia) armadillBerlese, 1916: Acrotritia Jacot, 1923
66.

Prototritia armadilo 1LHGED&D ILd Acrotritia ardua (C. L. Koch, 1841)
Distribution. Africa, eastern part. Hoplophora ardueC. L. Koch, 1841: 32, 15.

Localities in Madagascainkarafantsika Na- Rhysotrita ardua 1LHGEDA&D
WLRQDO 3DUN ORQWDJQH GIEth§QJ'Eﬁ©thJB|‘ﬂaVU”k6!LZiP@?GEDaD

2017). Rhysotritaardua 1LHGEDaD
Acrotritiaardua 1LHGED&A&D 6WDUé D
EPILOHMANNIOIDEA Oudemans, 1923 Acrotritia ardua 1LHGEDAD 'L
EPILOHMANNIIDAE Oudemans, 1923 Distribution. Cosmopolitan.
Localities in MadagascarBefingotra (Nied-
Epilohmannia (Epilohmannia)Berlese, 1916 ED&D ORQWDJQH GH )UDQFDL
6WDUE D POH G ADBobitantely
Epilohmannia (Epilohmannia) insignipes Special Reserve, Ankarafantsika National Park,
Balogh, 1962 ORQWDJQH GT$PEUH 1DWLRQDO 3I

Francais, North of Manankazo village, Ranoma-

Epilohmannia insignipeBalogh, 1962a: 123, figs#8. fana National Park, Zombitse National Park

Epilohmannia insignipesMahunka 2002b: 9.

Epilohmannia insignipeBalogh & Balogh 2002: 56, 1LHGEDaAD
pl. 106. figs 34. o
Epilohmannia insignipesMahunka 2010a: 48. Acrotritia divida (Mahunka, 1991)

Epilohmannia insignipes 6 XEtD V
Rhysotritia dividaMahunka, 1991: 344, figs 545.

Distribution. Ethiopian region (Guinea Ecua- Acrotritiadivida 1LHGEDaD ILJ
torial: Isl. Bioko [Fernando Poo] and Kenya). o _ .
Localities in MadagascaiMont Papango near Distribution. Pantropical (eastern part) (Nied-

Befotaka (Balogh 1962a); Mount Maromizaha, ED a D
south of the Andasibe National Park (Mahunka Locality in MadagascarORQWDJQH GY$PE
2010a). IDWLRQDO 3DUN 1LHGEDAD

Epilohmannia (Epilohmannia) minuta Acrotritia granulata (Mahunka, 1999)
Berlese, 1920
Rhysotritia granulataMahunka, 1999b: 81, figs H0.

Epilohmannia minutdBerlese, 1920: 149. Rhysotritia granulataMahunka 2002b: 9.
Epilohmannia pallidaMahunka 2009c: 338. Rhysotritia granulataBalogh & Balogh 2002: 46.
Epilohmannia (Epilohmannia) minutaé X EtD V Rhysotritia granulata 1LHGEDaD D

50. Acrotritia granulata 1LHGEDAD ILJ

Epilohmannia minutaErmilov & Frolov 2022a: 42.
Distribution. Endemic to Madagascar.
Distribution. Tropical (Ethiopian, Oriental: In- Localities in Madagascabetween Ambatola-
dia and Thailand, and Neotropical) central andona and Mandraka (Mahunka 1999b); Ambohi-
eastern U.S.A. WDQWHO\ 6SHFLDO 5HVHUYH 1LHCG
Locality in MadagascarORQWDJQH GY$PEUH
National Park (Mahunka 2009c). Acrotritia paraardua LLHGED&D 6WDU&é
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Acrotritia paraardua 1L HG E D&GWD U & F RemarksThis species is new the fauna of
fig. 2. ) ~ Madagascar.
Acrotritia paraardua 1LHGEDA&D 6wDUEé D
Acrotritia paraardua 1LHGEDA&D ILJ Acrotritia rustica 1LHGEDAD
Acrotritia paraardua Ermilov & Frolov 2022a: 442.
Rhysotritia rustical LHGED 4D 14. ILJV =
Distribution. Endemic to Madagascar. Rhysotritia rustica 1LHGEDAD
Localities in Madagascar. Ambohitantely  Rhysotritia rusticaMahunka 2002b: 9.
Special Reserve, Andasibe National Park, ReserRhysotritiarustica 1LHGEDaD D
YDWLRQ ([SPULPHQWDOH GH 9RmRitppsiee 14 HREREE¥DOEWDUE D
6WDU @ F 1LHGED aDbMantadia $ Q&i{arysiga 1LHGEDAD ILJ

IDWLRQDO 3DUN ORQWDJOQH CGYPRYLaFIRY KFPB'EO%s PN

1LHGEDAD 6WDUE D 1LHGENQRA , . .
sibe-Mantad. D 1DWLRQDO 3DUN ORQ @ﬁ‘@ﬂ‘ & E%%jﬁ; ustralian: Australia
IDWLRODO 3DUN 1LHGEDAD a e inea d Holarctic: Southern Pale-
Q arctic (Turkey and Eastern Palearctic) and South-

. : ) eastern U.S.A.
Acrotritia paradikra 1LHGEDab  6WDU® Localities in Madagascak-ianarantsoa (Nied-

iy . . R E%éD $-Oaeniadid Eetional Park,
Acrg;r}téa-paradlkra1LHGEDaD 6WDUE ORQWDJOH GI$PEUH 1DWLRQDO 3
Acrotritia paradikra 1LHGEDA&D Ly 6wbDuUe D $ P E RéCiaWHRz W O\ 6 S

Andasibe National Park, Andasibe-Mantadia Na-
Distribution. Madagascar, Brasil and Mexico.  tional Park, Ankarafantsika National Park, Border

Localities in Madagascai\nkarafantsika Na- R '_ $QGDVLEH 1DWL R QDO 3DUN OF
WLRQDO 3DUN 5DQRPDIDQD 1D&ane Peyle Rapangfang  Nakopah Bask, Re-
6WDU & F $PERKLWDQW H OMHax\ bRQs5 (vRYRHQWDOH GH 9
Andasibe National Park, Ankarafantsika National 2017)
Park, Ranomafana National Partk LHGED &aD . N
Acrotritia spiculifera (Mahunka, 1991)

Acrotritia refracta 1LHGEDaD Rhysotritia clavata spiculiferaMahunka, 1991: 344,

figs 4350.

Rhylssog;critia refractal LHGEDAD E I'L RMysotrifia spiculiferaMahunka 1999b: 81.
" . Rhysotritia spiculifera 1LHGEDaD
Acrotritia refracta 1LHGEDaD ILJ Rhysotritia spiculiferaMahunka 2002b: 9.
o . Rhysotritia spiculiferalLHGED&D D
Distribution. Pantropical. Acrotritia spiculifera 1LHGED&aD ILJd

Localities in MadagascarAndasibe National

Park, Ranomafana Nat@ DO 3DUN 1L H G E Di¥ibution. Pantropical (except Neotropical)
and subtropical.
Acrotritia reticulata (Mahunka, 1988) Localities in MadagascaBetween Ambatola-
ona and Mandraka (Mahunka 1999b); Andasibe
Rhysotritia reticulataMahunka, 1988a: 358, figs 3  National Park, Beforona commune Ambatondra-

4. ODQJD 1LHGEDAD
Acrotritia reticulata 6 XEtDV

o . . Acrotritia vestita(Berlese, 1913)
Distribution. Tanzania, Canada, Argentina.

New record. IDWLRQDO 3DUN GRQMfpddid vestitBBriese, 1913: 103, figs: 8: 103,
re, Lac Maudit, leg. R. Schabetsberger. 130a.
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Rhysotritia anchisteal LHGED aD D | Eup¥ithiracarus (Euphthiracarus) duplet LHGEDAD
116. 6WDUE F G.ILJV $+

Rhysotritia cf. anchisteaviahunka 1999b: 78. Euphthiracarus (Euphthiracarus) duplex1LHGEDaD

Rhysotritia cf. anchisteaMahunka 2002b: .8 2017: 41, fig. 23.

Rhysotritia comteaMahunka, 1983: 273, figs#.

Rhysotritia comteae 1LHGEDAaD Distribution. Endemic to Madagascar.

Rhysotritia comtagsic!): Mahunka 2002b: 8. Locality in MadagascarBeforona commune,

Rhysotritia comteae 1LHGED&A&D D 9RKLGUD]DQD 1LHGEDaAD 6WDUE@

Acrotritia comteae 1LHGED&D 2017).

Acrotritia vestita 1LHGEDAD 6WDUEé D

Acarotritia vestita 1LHGEDaD ILJ Euphthiracarus (Euphthiracarus) incredibilis

o ) (Mahunka, 1999)
Distribution. Pantropical (frequent), Eastern

Palearctic and Eastern Canada. Niedbalaia incredibilisMahunka, 1999b: 77, figs 127.
Localities in MadagascarBetween Ambato- Euphthiracarus incredibilis 1LHGEDabD ILJ
laona and Mandraka (Mahunka 199Rhysotritia 656658.

cf. anchistea )LDQDUDQWVRD 1 LNedbaigmangredibilis Mahunka 2002b: 8.
1L H G E D & Bhysotritia comtege Andasibe- ~ Niedbalaia incredibilis Balogh & Balogh 2002: 45.
Mantadia National Park, Montagne de Francais E“pgtg";%ams (%”phth"acams) Incredibaishlieds

1L H.G EDaD . 6 WATidtitia vedhitd; Euphthiracarus (Euphthiracarus) incredibilisNied-
Ambohitantely Special Reserve, AndasMan EDAD ILJ
tadia National Park, Ankarafantsika National
Park, Beforona commune Ambatondralanga, Bor-  Distribution. Endemic to Madagascar.
GHU RI $QGDVLEH 1DWLRQDO 3D|dhlitydiRMMaEascabetiweeh Rifbatolaona
re National Park, Montagne de Francais, Rano-and Mandraka (Mahunka 1999b).
PDIDQD 1DWLRQDO 3DUN 5HVHUYDWLRQ ([SpULPHQWDOH
GH 9RKLPDQD 1 AttdhiDvaddity. Euphthiracarus (Euphthiracarus) netron

New record. IDWLRQDO 3DUN ORQWDJQHI1GHESEDAD 6WDUE
bre, Lac Maudit, leg. R. Schabetsberger.
Euphthiracarus (Euphthiracarus) netrod LHGED aD

Bukitritia Mahunka, 1990 6WDUEé F EILJV $+ )

Euphthiracarus (Euphthiracarus) netron 1LHGEDA&D
Bukitritia timah Mahunka, 1990 2017: 44, fig. 25.
Distribution. Endemic to Madagascar.

Bukitritia timahMahunka, 1990a: 69, figs 121. Locality in MadagascaRanomafana National

Bukitritia timah Mahunka 1999b: 73.

Bukitritia timah 1LHGEDAD SDUN 9DWRKDUDQDQD 1LHGEDaAC
Bukitritia timah Mahunka 2002b: 8. 1LHGEDaD

Bukitritia timah 1LHGEDA&D D ) )

Bukitritiatimah 1LHGEDAaD ILJ Euphthiracarus (Euphthiracarus) paranetron

1LHGED&4D 6WDUE

Distribution. Malaysia and Madagascar.

Locality in Madagascabetween Ambatolaona Euphthiracarus (Euphthiracarus) paranetrobLHG ED aD

6WDUEé E ILJ
and Mandraka (Mahunka 1999D). Euphthiracarus (Euphthiracarus) paranetrorNied-
_ _ _ ED4&D ILJ
Euphthiracarus (Euphthiracarus)Ewing, 1917 Euphthiracarus paranetranErmilov & Frolov 2022a:
443.
Euphthiracarus (Euphthiracarus) duplex
1LHGEDAD ©6WDUEé Distribution. Endemic to Madagascar.
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Locality in MadagascarORQWDJQH G 1$ P E UMcrotritia tropica 0lUNH O

IDWLRQDO 3DUN 1LHGEDabD 6WDUE E 1LHGEDA&D
2017). Microtritia tropica 0 IlUNH O elLJ D+
Microtritia tropica 1LHGEDAD
Microtrita OIUNH O Microtritia tropica: Mahunka 2009c: 338.
Microtritia tropica 1LHGEDAD 6WDUEé D
Microtritia hauseri Mahunka, 1993 Microtritia tropica 1LHGEDAD g. 38. IL

Microtritia tropica: Ermilov & Frolov 2022a: 443.
Microtritia hauseriMahunka, 1993a: 293, figs #4.

Microtritia hauseri 1LHGEDAD D 148.1LJV Distribution. Pantropical and Japan.
Microtritia hausert Mahunka 1999b: 73. Localities in MadagascaFianarantsoa (Nied-
Microtritia hauseri 1LHGEDAaD EDAD ORQWDJQH GY$PEUH 1
e e 00 845 00, (aTrka 20050 Andasie ariada Natona
figs 4.5. 9 9 - 40, pl. 96 3DUN ORQWDJQH GY$PEUH 1DWLF
Microtritia hauseri 1LHGED&D D EDaD _6WDUe D_ 1LHGEDaD
Microtritia hauseri Mahunka 2010a: 48. tantely Special Reserve, Andasibe National Park,
Microtritia hauseri 1LHGED&D ILy ORQWDJQH GT$PEUH 1DWLRQDO 3I
nankazo village, Ranomafana National Park, Re-
Distribution. Endemic to Madagascar. VHUYDWLRQ ([SPULPHQWDOH GH ¢

Localities in Madagascafnalamazoatra Spe-  2017).
cial Reserve before Andasibe (Mahunka 1993a,
1LHGEDA&D D EHWZHHQ $PEDWR®BIRRMPAS (angipan, 1954
GUDND ODKXQND E JLDQDUDQWVRD 1LHGEDAD
2001); Mount Maromizaha, south of the Andasibe Indotritia (Indotritia) Jacot, 1929
National Park, Ambatondralanga, Ambohitantely
6SHFLDO 5HVHUYH %HIRUR QD Indagrgtip(bodptiitia) javeng € eehnsk, 1923)
2017).

Ne)zw record Nosy Mangabe Island in Antongil Tritia javensisSellnick, 1923: 14, figs 3, 14, 26.
Bay S of Maroantsetra town. Mesic lowland 'ndotritia (Indotritia) javensis 6 XEtDV

rainforest on the W slope at 1-300 m alt.f 6 :2;%::::2}2&222:: i :: E g E B gg 6WDU ?L ] D
f( OHJ 7 S3W%O)V
(Afr-859).

Distribution. Pantropical species introduced to

Microtritia striatissima Mahunka, 1999 southern and eastern parts of Palaearctic (Nied-

ED&D
i . . - Localities in MadagascaMontagne de Fran-
MlcEt.nna striatissima Mahunka, 1999b: 74, figs 8 FDLV 1LHGEDAD BWD U é D 1L
Microtritia striatissima 1LHGEDAD | Appohitantely Special Reserve, Andasibe Natio-

661. nal Park, Andasibe-Mantadia National Park, An-
Microtritia striatissima Mahunka 2002b: 8. karafantsika National Park, Beforona commune,
Microtritia striatissima Balogh & Balogh 2002: 45. Montagne de Francais, Ranomafana National Park
M!crotr!t!a str!at!ss!ma 1LHGEDA&D D 1LHGEDAD
Microtritia striatissima 1LHGEDA&D ILJ

Distribution. Endemic to Madagascar. Indotritia (Indotritia) paulyt 1 LHGEDaD

Localities in Madagascaibetween Ambatola-  |nqoritia (Indotritia) paulyi 1 LH G E D & D D IL
ona and Mandraka (Mahunka 1999b); Ambohitan- 5257,
tely Special Reserve, Beforona commune, Rano-ndotritia paulyi Mahunka 1999b: 69.
PDIDQD 1DWLRQDO 3DUN 1L HQrddriédXIndotritia) paulyi 1LHGEDAaD
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Indotritia paulyi Mahunka 2002b: 9. Oribotritia (Oribotrita) mahunkai
Indotritia paulyi Balogh & Balogh 2002: 44, pl. 91. 1LHGEDAD 6WDUEé
figs 70.
Indotritia (Indotritia) paulyi 1LHGEDaAaD D Oribotritia mahunkail LHGED&D 6WDU&
Indotritia (Indotritia) paulyi 1LHGEDaD figk JAF.
21. Oribotritia mahunkai 1LHGEDaAaD ILJ

Oribotritia (Oribotrita) mahunkai 6 XEtD V
Distribution. Endemic to Madagascar.
Localities in MadagascarFoulpointe (Nied- Distribution. Endemic to Madagascar.
EDaD D EHWZHHQ $PEDWRO ELRC%IEGQJ@@O'@@@@@WM"@NGIV Spe-
(Mahunka 1999b); Befingotra, Fianarantsoa F SHVHUYH 1LHGEDaD 6WDU
1LHGEDA&D $PERKLW D QW KW e dnMhehitaniely spagipl (resgrve, Andasibe

Andasibe National Park, Ankarafantsika National National Park, Ankarafantsika National Park, Be-
Park, Ranomafana National Pér 1L H G E D 4 D forona commune,0RQWDJQH GY$PEUH 1L
Park, Montagne de Francais, North of Manankazo
YLOODJH SDQRPDIDQD 1DWLRQD

Indotritia (Indotritia) tripartita 1LHGEDA&D 2017).

Indotritia (Indotritia) tripartita 1LHGED abD Oribotritia (Oribotritia) paraspinosa

figs 5863.
Indotritia (Indotritia) tripartita 1LHGEDAaD Mahunka, 1999

fig. 22. Oribotritia paraspinosaMahunka, 1999b: 70, figs#.

C . Oribotritia paraspinosa 1LHGEDaD ILJV

Distribution. Afrotropical. 650.

Localities in Madagascanndasibe National Oribotritia paraspinosaMahunka 2002b: 9.
Park, Ankarafantsika National Park, Ranomafana Oribotritia paraspinosa 1LHGEDAaD D
IDWLRQDO 3DUN 1LHGEDAD Oribotritia paraspinosa 1LHGEDA&D

Oribotrit@a paraspinosa 1LHGEDaAD ~6WDU é D
Oribotritia (Oribotritia) Jacot, 1924 Oribotritia paraspinosa 1L H QBIY 423, fig. 12.

Oribotritia (Oribotrita) paraspinosa 6 XEtDV

. . . . . Oribotritia paraspinosaErmilov & Frolov 2022a: 42.
Oribotritia (Oribotritia) breviseta

1LHGEDaD 6WDUE Distribution. Eastern islands of the Afrotro-
SLFDO 5HJLRQ 1LHGEDAD
Oribotritia brevisetalLHGEDaD  6WDUé Focalities in MadagascarBetween Ambato-
fig. 1. _ ) _lagna and Mandraka (Mahunka 1999b); Befingot-
Oribotritia breviseta 1LHGEDaD 6WDUEg ub )LDQDUDQWVRD 1LHGEDAD
Oribotritia breviseta 1LHGEDaD ILJ NP 66: $SPERVLWUD 1LHGEDAD

Oribotritia (Oribotrita) breviseta 6 XEtDV sibe-0ODQWDGLD 1DWLRQDO 3DUN OR

1DWLRQDO S3DUN ORQWDJQH GH )U

Distribution. Endemic to Madagascar. 6WDU é D 1LHG E D & Dantely SPE

Localities in MadagascarAndasibe National Spec al Reserve Beforona commune, Ranoma-
3DUN 1LHGEDAD 6WDUé - FID QBV\élDUN 1LHGEDAD
onal Park, Andasibe-Mantadia National Park

1LHGEDaD 6WDUE D 1"-HG'@)%Htla(Onbotﬁt%)%@rpusnla1LHGEDaD

sibe National Park, Andasibe-Mantadia National 6WDUEé
Park, Ankarafantsika National Park, Beforona
commune, Reservatio([SpULPHQWD-OH ofbbtritiQ Bdfpusila 1LHGEDaD 6WDU& E
PDQD 1LHGEDA&D fig. 1.
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Oribotritia perpusilla 1 LH G E D 424, fig. 13.
Oribotritia (Oribotritia) perpusilla 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in MadagascaRanomafana National
3DUN 1LHGEDabD 6WDUE E

Oribotritia (Oribotritia) spinosa
(Mahunka, 1988)

Philotritia spinosaMahunka, 1988b: 1098, figs 3%4.

Oribotritia (Oribotrita) succinctalLHGED aD

Oribotritia succinctal LHGED&D ILJv =

Oribotritia succincta Mahunka 2002b: 9.

Oribotritia succincta Balogh & Balogh 2002: 42, pl.
185HiGE@A D

Oribotritia succincta 1LHGEDAD D

Oribotritia succincta 1LHGEDAD

Oribotritia (Oribotrita) succincta 6 XEtDV

22.

ILJ

Distribution. Endemic to Madagascar.

Oribotritia spinosa 1LHGED&D D17. 1LJV Loegality in Madagascar) XROSRLQWH 9DYI
Oribotritia spinosa Mahunka 1999b: 73, figs 8. 1LHGEDaAD
Oribotr!t!a sp!nosa 1LHGEDAaD
Oribotritia spinosa Mahunka 2002b: 9. Oribotritia (Oribotritia) tiwi Mahunka, 1987
Oribotritia spinosa Balogh & Balogh 2002: 42, pl. 86.

figs 1 8. PR . -

. o . . Oribotritia tiwi Mahunka, 1987: 83, figs 280.
Oribotitia spinosa 1LHGEDaD D Oribotritia tivi 1LHGEDA&D  D27. ILJV ¢
Oribotritia spinosa 1LHGEDAD Oribotritia tivi 1LHGEDAD
Oribotritia spinosa 1LHGEDAD 'L 3" Gribotritia tiwi: Mahunka 2002b: 9
Oribotritia (Oribotrita) spinosa 6 XEtDV Oribotritiatiwi 1LHGEDAD D

C . Oribotritiatiwi 1LHGEDAaD ILJ

nioIr?lstrlbutlon. Madagascar, Mauritius and Reu- Oribotritia (Oribotrita) tiwi 6 X EtD V.

Localities in MadagascarFoulpointe, Pont Distribution. Afrotropical, eastern part (Nied-
2QLEp 9DYDWgq]H 1LM&&@raD gp s
Nord Biosphere Reserve and National Park, be- | gcajities in MadagascarFoulpointe (Nied-
tween Ambatolaona and Mandraka (Mahunka gp 4p D %HILQJRWUD )LDQDU

E )LDQDUDQWVRD

1LHGEREH.

hitantely Special Reserve, Beforona commune,

$PER

Montagne de Francais, Ranomafana National ParkOribotritia (Oribotritia) virgulata 1LHGE D 4D

1LHGEDaAD
Oribotritia (Oribotritia) striata Mahunka, 2009

Oribotritia striata Mahunka, 2009a: 93, figs#8.
Oribotritia striata 1LHGEDA&D
Oribotritia (Oribotrita) striata 6 XEtDV

ILJ

Distribution. Endemic to Madagascar.
Localities in Madagascan/ohimana Reserve

Oribotritia virgulata 1LHGED&D
Oribotritia virgulata: Mahunka 2002b: 9.
Oribotritia virgulata 1LHGEDA&D D
Oribotritia virgulata 1LHGEDA&D
Oribotritia virgulata 1LHGEDA&D
Oribotritia (Oribotrita) virgulata 6 X E20R07 53.

6551LJV *

ILJ

Distribution. Endemic to Madagascar.
Localities in MadagascarBefingotra (Nied-
JLDQDUDQWVRD -1LHGE|

(Mahunka 2009a); Ambohitantely Special Re- EDaD _ _
serve, Andasibe National Park, Andasibe-Manta-Sibe National Park, Ambohitantely Special Re-
dia National Park, Ankarafantsika National Park, VHUYH 1LHGEDaD

Beforona commune, Border of Andasibe National

SDUN ORQWDJQH GYT$PEUH- 1DWLRBIBAGAROINEA ORely, 1841
tagne de Francais, Ranomafana National Park,
5HVHUYDWLRQ ([SpULPHQWDOH GH SKRABHESD P Ha!
ED&D Atropacarus (Atropacarusgwing, 1917
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Atropacarus (Atropacarus) primus Distribution. Endemic to Madagascar.
l1LHGEDaD ©6WDUEé Localities in Madagascans. Nosy Be, (Ma-
hunka 1983a); Ambohitantely Special Reserve
Atropacarus (Atropacarus) primud LHGEDAD 6WDB&GEDAD
2015a: 46, figs 3#41.

Atropacarus (Atropacarus) primus1LHGED abD Atropacarus (Hoplophorella) cucullatus
169, fig. 115. (Ewing, 1909)
Distribution. Endemic to Madagascar. Hoploderma hamat&wing, 1909: 133, fig. 35.

Localities in MadagascaiRanomafana Natio-  Atropacarus (Hoplophorella) cucullarus 1LH G ED aD
QDO 3DUN 1LHGEDA&D 6WDUésewpWle 1LHGEDAD

2017). Atropacarus (Hoplophorella) cucullarus 1LHGEDAD
2017: 144, fig. 98.

Atropacarus (Atropacarus) striculus

(C. L. Koch, 1836) Distribution. Semicosmopolitan.
Localities in MadagascaMontagne de Fran-
Hoplophora striculaC. L. Koch, 1836: 2, 10. FDLVY 1LHGEDAD 6WDUE D 1L

Atropacarus (Atropacarus) striculus1LHGEDaD $QNDUDIDQWVLND 1DWLRQDO 3DUN
169, fig. 116.

Atropacarus (Hoplophorella) distinctus

Distribution. Semicosmopolitan. 1LHGEDAD 6WDUE®@
Locality in MadagascaiRanomafana National
3DUN 1LHGEDaD Atropacarus (Hoplophorella) distinctuslLHG ED aD
6WDUEé E J.ILJV $+
Atropacarus (HoplophorellaBerlese, 1923 Atropacarus (Hoplophorella) distinctus 1LHGEDA&D

2017: 147, fig. 99.
Atropacarus (Hoplophorella) andrei

(Balogh, 1958) Distribution. Endemic to Madagascar.
Localities in MadagascaAmbohitantely Spe-
Steganacarus andréalogh, 1958: 33. FLDO 5HVHUYH 1LHGEDAD 6WDU
Atropacarus (Hoplophorella) andrei LLHGEDaD  2017).

141, fig. 96.

o _ Atropacarus (Hoplophorella) hamatus
Distribution. Pantropical. (Ewing, 1909)
Locality in MadagascarORQWDJQH GY$PEUH
IDWLRQDO 3DUN 1LHGEDaD  Hgploderma hamaturBwing, 1909: 134, fig. 36.
Hoplophorella hamataMahunka 2009c: 340.

Atropacarus (Hoplophorella) balazsi Atropacarus (Hoplophorella) hamatus 1LHGEDAaD
(Mahunka, 1983) 6WDUE& D
Atropacarus (Hoplophorella) hamatus1LHGED aD
Hoplophorella balazsMahunka, 1983a: 99, figs4. 147, fig. 100.
Atropacarus (Hoplophorella) balazsi 1LHGED&aD
58, figs 492495. Distribution. Semicosmopolitan.
Hoplophorella balazsiMahunka 2002b: 8. Localities in Madagascar. NP IURR 7{OD

Kakophthiracarudalazsi Balogh & Balogh 2002: 22,
pl. 35. figs 35.
Atropacarus (Hoplophorella) balazsi LHGED aD

naro on the road to Amboasary (Mahunka 2009c);
Angasibe-Mantadia National Park, Montagne de

333, JUDQFDLY 1LHGEDAD 6WDUEé
Atropacarus (Hoplophorella) balazsi 1LHGEDaD 2017); Ankarafantsika National Park,LLHGED abD
144, fig. 97. 2017).
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Atropacarus (Hoplophorella) lemurius Localities in MadagascaMontagne de Fran-
(Mahunka, 1993) FDLV 1LHGEDabD 6WDUE D 1L
$ONDUDIDQWVLND 1DWLRQDO 3DUN
Hoplophorella lemuriaMahunka, 1993a: 293, figs5

10. Atropacarus (Hoplophorella) paralemurius
Atropacarus (Hoplophorella) lemurius LLHGED abD 1LHGEDAD 6WDUE&

61, figs 536538.
Hoplophorella lemuriaMahunka 2002b: 8. Atropacarus (Hoplophorella) paralemuriuss LHGED aD
Hoplophorella lemuriaBalogh & Balogh 2002: 23, pl. & StaU é D IKIV $+

37. figs 940. _ Atropacarus (Hoplophorella) paralemurius 1LHGEDaD
Atropacarus (Hoplophorella) lemurius LLHGED&D 2017: 159, fig. 108.

2004a: 333. _ Atropacarus (Hoplophorella) paralemuriuErmilov &
Atropacarus (Hoplophorella) lemurius 1LHGED aD Frolov 2022a: 43.

147, fig. 101A.

S _ Distribution. Endemic to Madagascar.
Distribution. Endemic to Madagascar. Localities in MadagascaAmbohitantely Spe-
Localities in Madagascafnalamazoatra Spe- cial 5GHVHUYH ORQWDJQH GI$PEUH

cial Reserve (Mahunka 1993a); Ambohitantely oRQWDJQH GH )UDQFDLV 1LHGED:?
6SHFLDO 5HVHUYH 1LHGEDAaD 1LHGEDAD

Atropacarus (Hoplophorella) mahunkai Atropacarus (Hoplophorella) parastenos
1LHGEDAD 6WDUE l1LHGEDAD 6WDUEé

Atropacarus (Hoplophorella) mahunkal L H G E D a DAtropacarus (Hoplophorella) parastenos LHGED aD
6WDUEé FILJV $= 6WDUE E ILJ

Atropacarus (Hoplophorella) mahunkai 1L H G E DAtpacarus (Hoplophorella) parastenoslLHGED 4D
2017: 151, figs 10185, 102. 2017: 159, fig. 109.

Atropacarus (Hoplophorella) othneioslLHGED &D
6WDUE E GuAR/ $+ Distribution. Endemic to Madagascar.

Atropacarus (Hoplophorella) othneios1LHGED aD Locality in MadagascarORQWDJQH GI$PE
151. 1DWLRQDO 3DUN 1LHGEDAD 6WD!

2017).

Distribution. Endemic to Madagascar. )
Localities in MadagascarRanomafana NaFl- Atropacarus (Hoplophorella) stilifer

RQDO 3DUN 1LHGED &iahunk&W D U é (Hammer, 1961)

1L H G E D anmahunka), Ambohitantely Special
5HVHUYH 5DQRPDIDQD 1DWLR Sxdysmacakus lstiEdE dnanbr, 1961 2 Uig 132.

2014bothneios. Atropacarus (Hoplophorella) stilifer 1LHGEDaD
162, fig. 111.
Atropacarus (Hoplophorella) oblongus o _
1LHGEDAD Distribution. Pantropical.
Localities in MadagascarAndasibe National
Atropacarus (Hoplophorella) oblongus1LHGEDaD)UDQFDLY GSDQRPDIDQD 1DWLRQD
6WDUE@ D 2017).
Atropacarus (Hoplophorella) oblongus 1LHGED&D
2017: 154, fig. 107. Atropacarus (Hoplophorella) vitrinus

(Berlese, 1913)
Distribution. Afrotropical, central and eastern

parts. Hoploderma vitrinunBerlese, 1913: 103, figs 10da
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Hoplophorella vitrina Mahunka 2009c: 339. Arphthicarus sculptiis 1LHGEDaD D

Hoplophorella vitrina Mahunka 2010a: 48. Arphthicarus sculptiis 1LHGEDA&4D 6WDUEé D

Atropacarus (Hoplophorella) vitrinus 1L H G E D a Darphthicarus sculptiis 1LHGED&aD 58. ILJV -
6WDUEé D

Atropacarus (Hoplophorella) vitrinus 1LHGED&D satril I
166, figs 113414, D|§tr|but|on. Madagascar, Comoro Islands,
Reunion and Cameroon.
Localities in MadagascarFoulpointe (Nied-
. . ~ EDabD ORQWDJQH GH )UDQFDL
Localities in Madagascatokobe Strict Na 6WD U & D -Map@daNaEddal Park,

ture Reserve (Mahunka 2009c); Manongarivo . :
Special Reserve (Mahunka 2010a); Montagne OleAndranomena Special Reserve, Ankarafantsika

JUDQFDLV 1LHGEDA&4D 6WDUG& 210?7 LR FERPH PHQWDIQH GH )
Special Reserve, Ankarafantsika National Park, ’
Montagne de Francais, Zombitse National Park . . .

' ' Arphth terat 1LHGEDAD
(ILHGEDAD rphthicarus veteratorius G a

Distribution. Semicosmopolitan.

) } Hoplophthiracarus veteratoriufNieG ED a D
Arphthicarus 1LHGEDaD figs 945.

] ] i Arphthicarus veteratorius 1LHGEDaD ILJ
Arphthicarus inelegans 1LHGEDA&aD

Distribution. Afrotropical, eastern islands: Ma-

Hoplophthiracarus inelegand LHG ED 4D daddsédr and Comoros.
14. Localities in MadagascarAndasibe National
Arphthiracarus inelegans 1LHGEDAD — 6WDREg) Ang%lsibe-Mantadia National Park, Beforona

589. . .
Arphthiracarus inelegans 1LHGE D 4D iGomnmune, Border of Andasibe National Park,

Arphthiracarus inelegansErmilov & Frolov 2022a: ORQWDJQH GY$PEUH 1DWLRQDO 3
443. ([ SPULPHQWDOH GH 9RKLPDQD 1LF

Distribution. Pantropical. HoplophthiracarusJacot, 1933
Localities in MadagascatORQWDJQH GY$PEUH
1IDWLRQDO 3DUN 1LHGEDAD 6 W D UHoplophEhiratdri$ GEdirgsBos

2017); Ranomafana National Park, Reservation 1LHGED&AD 6WDUE
([SPULPHQWDOH GH 9RHD)PDQD 1LHGEDaD
Hoplohthiracarus paratryssos LLHGED aD 6WDU
Arphthicarus phoxoslLILHGED&D 6 W D U é2015a: 42, figs 946.
Hoplohthiracarus paratryssoslLHGED 4D ILJ
Arphthiracarus phoxoslLHGEDAaD 6WDUG&@ 53.
figs 1A %5,
Arphthiracarus phoxas1 L H G E D 488, fig. 56. Distribution. Endemic to Macagascar.
Localities in MadagascaRanomafana Natio-
Distribution. Endemic to Madagascar. QDO 3DUN 1LHGEDA&D 6WDUEé
Locality in MadagascamMontagne de Francais ORQWDJQH GY$PEUH 1DWLRQI
l1LHGEBWDUEé D 1LHGEDaD EDaD).
Arphthicarus sculptilis 1LHGEDaAaD NotophthiracarusRamsay, 1966
Hoplophthiracarus sculptiisl LHGEDaD | L J Wotophthiracarus andasibensis
18. l1LHGEDaD ©6WDUEé
Arphthicarus sculptiis 1LHGEDA&D ILIV *
318. Notophthiracarus andasibensisLLHGED aD 6WDU
Arphthicarus sculptilisMahunka 2002b: 8. 2014a: 80, figs 1A6G.
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Notophthiracarus andasibensisiLHGED aD Notophthiracarus echinus 1LLHGED 4D ILd
fig. 64.

Notophthiracarus andasibensisErmilov & Frolov Distribution. Endemic to Madagascar.
2022a: 43.

Localities in MadagascatMont Papango near
Distribution. Endemic to Macagascar. EieéoﬁkfR(gil)ogh 313%23); ?rlldlislc_l‘er-l\D/I%nltDadla Wb
Localities in MadagascarAndasibe National 2017): . e%'}%ﬁtiffy ak Border of An

3DUN 1LHGED&D 6WDU& - D %{p@?ﬁ”ﬂl gfg i

nal Park, Ankarafantsika National Park, Montagne G DV L [5_ SDUN -ORQWD

GY$PEUH 1DWLRQDO 3DUN 1L \%ll%%%Bo 3RO, 5P QFPDIDQD 1DWLI
1LHGEDAD :

Notophthiracarus bicarinatus1 LH G E D 4 D Notophthiracarus inusitatusMahunka, 2010
Notophthiracarus bicarinatusl LHGE D 4D NotpphiRjracarus inusitatudlahunka, 2010a: 50, figs
381887. 58, o , |
Notophthiracarus bicarinatusMahunka 2002b: 8. Notophthiracarus inusitatus 1LHGEDA&D IL.
Notophthiracarus bicarinatus 1LHGE D 4D D 70471

Notophthiracarus bicarinatudNiedbala 2017: 99. fig. 65.
Distribution. Endemic to Madagascar.

Distribution. Endemic to Madagascar. Localities in MadagascaMount Maromizaha,
Locality in Madagascar% HILQJRWUD  4duth GfEtRedaAhdasibe National Park (Mahunka
2001). 2010a); RQRPDIDQD 1DWLRQDO 3DU!
2017).

Notophthiracarus dispersus

1LHGEDaD 6WDUE Notophthiracarus lineatus
1LHGEDAD 6WDUE

Notophthiracarus dispersud LHGEDaD 6WDUEé D

44, figs 2581, Notophthi lineatuslLHGEDA4D 6WDU&
Notophthiracarus dispersus 1LHGED&D oglﬁ_ﬁglricarus Ineatus a €

68. Notophthiracarus lineatus 1LHGEDA&D IL.

Distribution. Endemic to Madagascar. 2.

Locality in MadagascarBeforona commune L .

1LH GyE D&AD g6 WDUé D 1LHGE Blgttbbutlon. Endemic to Madagascar.
Localities in MadagascaiRanomafana Natio-
Notophthiracarus echinugBalogh, 1962) 2%137)0 3DUN 1LHGEDabD 6wbuUe

Hoplophorella echinuBalogh, 1962a: 146, figs 443.

Notophthiracarus (N.) echinusahunka 1990b: 204,  Notophthiracarus liratus1LHGEDAaD 6WDUGEé
figs 1547.

Notigfﬂgzcarus echinus 1LHGEDaD Notdpnthtracarus liratuslLHGEDA&D 6WDU@ E
i . fig. 2.
Notophthiracarus echinusahunka 2002b: 8. . . .
Notophthiracarus echinudalogh & Balogh 2002: 28, Notophthiracarus liratus 1L H G E D & D 3 'LJ
pl. 49. figs 114.3. o .
Notophthiracarus echinus 1LHGED 4D D Distribution. Endemic to Madagascar.
Notophthiracarus echinus 1LHGEDAD 6 W D U d-ocalityyin MadagascgrRanomafana I\Alatlonal
589. 3DUN 1LHGEDAD 6WDUE E 1LH
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Notophthiracarus malagasensis National Park, Beforona commune, Montagne
(Mahunka, 2010) GY$PEUH 1DWLRQDO 3DUN 1LHGED

Austrophthiracarus aokii malagasensidviahunka, Notophthiracarus obliquus

2010a: 48, figs 4. , ) 1LHGED&D 6WDUE&
Notophthiracarus malagasensis1LHGED aD

figs 7445. Notophthiracarus obliguud LHGEDaD 6WDUE& |

o . 68, fig. 4.

Distribution. Endemic to Madagascar. Notophthiracarus obliquus1 LH G E D 4 D ILJd

Locality in MadagascarMount Maromizaha, 78.
south of the Andasibe National Park (Mahunka
2010a). Distribution. Endemic to Madagascar.

RemarksDuring collection research we found Locality in MadagascaiRanomafana National
that the label in the vial refers to a different lo- 3SaDUN 1LHGEDaD 6WDUE& E 1LH

cality than the published one: Antsiranana Prov.
5pVHUYH 6SpFLDOH GH 0DQRQJDU Ndtéphthitaz &3 pahtiavidnbis

evergreen forest with huge sandstone cliff and l1LHGEDaD ©6WDUEé

boulders 7.5 km SW of Antanambao village, at

the W side of Ambakatra river. At 48870 m alt. Notophthiracarus pandanensistLHGED&D 6wWDU
f 1 f ( OHJ 72014yg0\figs 2AH.

(No. 9857) (Afr-918). Even in the handwritten NOtf‘?Phth"acaf“S pandanensisl LHGED&aD
QRWHERRN RI 6iQGRU ODKXQND WKLV ORFDOLW\ LV FR

nected to the species. Distribution. Endemic to Madagascar.

Locality in MadagascarAmbohitantely Spe-

Notophthiracarus medius FLDO 5HVHUYH 1LHGEDA&D 6WDU

1LHGED&a4bD 6WDUEé

2017).
Notophthiracarus mediustLHGEDA&D 6WDUE '\F . .
491, fig. 5. otophthiracarus parapaullanus i
Notophthiracarus medius 1LHGED 4D ILJ 1LHGEDaD 6WDUe

Distribution. Endemic to Madagascar. Notophthiracarus parapaulianuslLHGED aD 6WDU

o . . 2016a: 592, figs 2A6G.
Locality in Madagascar.AndasibetMantadia ; . )
IDWLRQDO 3DUN 1LHGEDAD bYPIJe " B e b 855"
2017).

_ o Distribution. Endemic to Madagascar.
Notophthiracarus micidus i Locality in Madagascar.Andasibe-Mantadia
1LHGEDaD ©6WDUe 1IDWLRQDO 3DUN 1LHGEDA&aD 6WD

. . , 2017).
Notophthiracarus miciduslILHGED&D 6WDUE

66, fig. 3. . . .
Notophthiracarus miciduslLHGED aD II\Il_thophthlracarus parasomalicusl L HG EDaD

C . Notophthiracarus parasomalicud LHGED&D
Distribution. Endemic to Madagascar. figs 419424,

Localities in MadagascarRanomafana Natio- Notogﬂhthiracarus parasomalicublahunka 2002b: 8.

QDO 3DUN =RPELWVH 1DWLR Qdibhthddeddd patekdmh&i&® aPHGEDAD D
6WDUE& E 1LHGEDaBMantadia $Q Gf3)/ LEH
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Notophthiracarus parasomalicus1LHGED aD Distribution. Endemic to Madagascatr.
fig. 82. Locality in MadagascarMont Papango near
Befotaka (Balogh 1962a).
Distribution. Endemic to Madagascar.
Localities in MadagascarFianarantsoa, Be- Notophthiracarus procerusl LHGED abD
fingotra 1LHGEDA&D $PERKLWDQWHO\ 6SHFLDO
Reserve, Andasibe-Mantadia National Park, An-Notophthiracarus proceruslLHGED aD ILJ
NDUDIDQWVLND 1DWLRQDO 3DUMSHORQWDIQH GI$PEUH

; ; : .4_ Notophthiracarus procerusviahunka 2002b: 8.
National Park, Ranomafana National Park (Nied Notophthiracarus procerus 1 L H G E D 4 D D

EDabD Notophthiracarus procerus 1LHGEDAaD L.
86.
Notophthiracarus parasummersi LHGED 4D

Distribution. Endemic to Madagascar.

Notophthiracarus parasummerdiLHGED aD Locality in MadagascarFianarantsoa, Befin-

figs 425430. _ JRWUD 1LHGEDA&D
Notophthiracarus parasummerdlahunka 2002b: 8.
Notophthiracarus parasummersilLHG EDaD D Notophthiracarus pseudosomalicus
No'[fqphthlracarus parasummersilLHGED&D P Mahunkzg, 2010

ig. 83.

Distribution. Endemic to Madagascar. N°t§§,hftig'sraf§£“7‘f’ pseudosomalicadahunka, 2010a:

Localities in Madagascakianarantsoa (Nied-  Notophthiracarus pseudosomalicus 1LHG ED 4D
ED&D $PERKLWDQWHO\ 6®&BHR.E&FO 5HVHUYH

1LHGEDAD
Distribution. Endemic to Madgascar.
Notophthiracarus parilloi LLHG ED aD Locality in MadagascarMount Maromizaha,
south of the Andasibe National Park (Mahunka

Notophthiracarus parilloil LHGEDaD | 2Q1\0a).

432437.
Notophthiracarus parillai Mahunka 2002b: 8. Notophthiracarus quasisimilis
Notophthiracarus parilloi 1LHGED&aD D 1LHGEDAD 6WDUE®@
Notophthiracarus parilloi 1LHGED&D ILJ

Notophthiracarus quasisimiis LILHGED aD 6WDU
Distribution. Endemic to Madagascar. 2015b: 70, fig. 5.
Localities in MadagascarBefingotra (Nied-  Notophthiracarus quasisimilis 1L HG E D 4 D131,
EDabD $PERKLWDQWHO\ 6®8HELDO 5HVHUYH
1LHGEDaAD

Distribution. Endemic to Madagascar.

Notophthiracarus paulianugBalogh, 1962) Locality in MadagascarRanomafana National

3DUN 1LHGEDAaD 6WDUE E 1LH
Hoplophorella paulianBalogh, 1962a: 148, figs 445. ) _ _
Notophthiracarus (?) paulianus 1LHGED&D Notophthiracarus quasisomalicus
figs 405#406. 1LHGEDAD 6WDUEé

Hoplophorella pauliani Mahunka 2002b: 8.
Notophthiracaruspauliani Balogh & Balogh 2002:  Notophthiracarus quasisomalicud LHGED&aD 6WDU

28, pl. 50. figs ¥2. 2014a: 81, figs 3AH.
Notophthiracarus (?) paulianus 1LHGEDaD Notophthiracarus quasisomalicud LHGED&D
fig. 85. fig. 90.
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Distribution. Endemic to Madagascar.

Localities in MadagascaAmbohitantely Spe-
FLDO 5HVHUYH 1LHGEDAD
IDWLRQDO 3DUN 1LHGEDA&D

Notophthiracarus rafalski 1 LHGED 4D

Notophthiracarus rafalskilLHG ED aD
3844,
Notophthiracarus rafalski 1LHGEDaD
454458.
Notophthiracarus rafalskiiMahunka 2002b: 8.
Notophthiracarus rafalski 1LHGEDabD . D
Notophthiracarus rafalski 1LHGED&D
91.

Distribution. Endemic to Madagascar.
Locality in Madagascar) R XOSRLQWH
1LHGEDA&D

Notophthiracarus reticularis
l1LHGED&D 6WDUE

Notophthiracarus reticularisl L H G E D6aNDD U é
81: Figs 4A+F.

Notophthiracarus reticularis LLHGED aD
92.

Distribution. Endemic to Madagascar.

Localities in MadagascarAndasibe National
3DUN
6WDUE D 1LHGEDA&D -
ULPHQWDOH GH 9RKLPDQD

Notophthiracarus similisl1LHGED&D

Notophthiracarus similisLLHG ED aD
470.
Notophthiracarus similisMahunka 2002b: 8.
Notophthiracarus similis 1LHGED&D D
Notophthiracarus similis 1LHGEDaD
590.
Notophthiracarus similis 1LHGED&A&D
Notophthiracarus similis Ermilov & Frolov 2022a:
443,

Distribution. Endemic to Madagascar.
Localities in MadagascaFianarantsoa, Befin-

JRWUD 1L H G Erigsbe-Mantadia Nati-
RQDO 3DUN 1LHGEDAD

SDQRPDIDQD 1DWLRQDQot

LAY IRWDND
2001); Vohimana Reserve (Mahunka 2009a);

Mantadia National Park, Montagne de Francais
l1LHGED&D ©6WDUEé D 1-HGEDA&

6 Wity SpeBial REsen@V Aidesibe National

B3DUN %HIRURQD FRPPXQH ORQW
National Park, Ranomafana National Park, Reser-
YDWLRQ ([SpPULPHQWDOH GH 9RK
2017).

ILJV

| I_l?]k%/tophthiracarus summersi LHGEDA&D

Notophthiracarus summersLLHGED &D
471475.

Nptophthiracarus summerdlahunka 2002b: 8.

Notophthiracarus summersilLHGED D D

Notophthiracarus summersi LLHGEDaD IL.
94,

ILJ

1 Ld?'s%bEqu%.[l):'ndemic to Madagascar.
Locality in MadagascarFianarantsoa, Befin-
JRWUD 1LHGEDA&D

Notophthiracarus zebrgBalogh, 1962)

I-R)plophorella zebraBalogh, 1962a: 144 figs 380.
Noﬁgﬁuthiracarus zebrus 1LHGEDaAD LIV
484.
Hoplophorella zebraMahunka 2002b: 8.
Notophthiracarus zebraBalogh & Balogh 2002: 28,
pl. 49. figs 840.

Notophthiracarus zebrus 1L HGEDaD D
OB iRrkieiNarus bRk Bo0oa: 92, figs .

5 Notobhthi¥aBamyslzEbEMahLibka 2010a: 48.
1 L H@dphdhadaarus zebrus 1ILHGEDAaD

ILd

Distribution. Endemic to Madagascar.
Localities in MadagascamMont Papango near
%DORJK D )LDQDU

Mount Maromizaha, south of the Andasibe

6 w D Dlgtional Bark (Mahunka 2010a); Ambohitantely
Special Reserve, Andasibe National Park, Rano-
hafana NationaBDUN 5HVHUYDWLRQ ([S}

GH 9RKLPDQD 1LHGEDA&D
PhthiracarusPerty, 1841

Phthiracarus anonymusGrandjean, 1933

Phthiracarus anonymuSrandjean, 1933: 313, figs 3a
6 W D Péhiracari3 ano®y@3iD WIGE I 4 D 3.

LIV
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Phth?racarus anonymu$lahunka 2002b: 7. onal Park, Ankarafantsika National Park, Befo-

Phthiracarus anonymus 1LHGEDaD D rona commune, Border of Andasibe National

Phthiracarus (Archiphthiracarus) anonymus 6 XEtDVWpDUN 5D QRPDIDQD 1DWLRQDO 3DL
2004: 55. P. baloghorur

Phthiracarus anonymus 1LHGEDA&D 6WDUEé

Phthiracarus anonymus 1LHGEDabD ILJ . .

Phthiracarus anonymousic!): Ermilov & Frolov Phthiracarus crispusHammer, 1972
2022a: 43.

Phthiracarus crispusdammer, 1972: 9, fig. 5.
Distribution. Semicosmopolitan. Phthiracarus (Archiphthiracarus) crispus 6 XEtDV

Localities in Madagascafianarantsoa, (Nied- 2004:55. ] R
ED&D ORQWDJQH G 18P EUSIPEHUCY "SrgRge  °WPve P
1LHGEDAD 6wbue D $PE III{HTT (o ml‘ﬁ)§ rollogﬁ22a:443.
Reserve, Andasibe National Park, Andaditess-
tadia National Park, Border of Andasibe National  pjstribution. Pantropical, eastern part.

SDUN ORQWDJQH GTSPEUH- 1DWlifiEth Mdddghsca®RQWDIQH GI$SPE
tagne de Francais, Ranomafana National ParleWLRQDO 3DUN 1LHGEDAD 6 WL

1LHGEDaD VLEH 1DWLRQDO 3DUN ORQWDJQH
3DUN 5DQRPDIDQD 1DWLRQDO 3DU
Phthiracarus baloghorumMahunka, 1997) Q Q Q

Phthiracarus insularisBalogh, 1962a: 149, figs 469. Phthiracarus lentulus(C. L. Koch, 1841)

Archiphthiracarellabulbifera Mahunka, 1996a: 1
rchiphthiracarella bulbifera Mahunka, 1996a: 18, oo lentulaC. L. Koch, 1841: 32, 16.

figs 1 5. ) :
; ; ; ; . : Phthiracarus (Phthiracarus) lentulus 6 XEtD V
Archiphth Il larisMahunka 1996a: 20, fi X >
ey oaretanstiansiantinga 25Eha: 25 195 phthiracarus lentulus 1LHGED 4D ILJ

Phthiracarus insularisMahunka 1997a: 117. o ) ]
Archiphthiracarella baloghorunMahunka, 1997b: 86 Distribution. Holarctic, and Afrotropial (An-
Phthiracarus minorNLH GED 4D 39. 1L JV gola, Madagascar).
Archiphthiracarella baloghorumMahunka 2002b: 7. Localities in MadagascaBorder of Andasibe
Archiphthiracarella bulbiferaMahunka 2002b: 7. National Park, Ranomafana National Park, Reser-
Phthiracarus minor 1LHGED&D D YDWLRQ ([SPULPHQWDOH GH 9RK]
Phthiracarus baloghorum 1LHGED&D 2017).
Phthiracarus baloghorum 1LHGEDAD 016aWDU é

589. . 3
Phthiracarus baloghorum 1LHGEDaAaD ILJ Phthiracarus ochthus1LHGEDaD

TR ; Phthiracarus ochthuss LHGEDA&D 47. 1LJV

Dlstrlt_)_utlor_l. Endemic to Madagascar. Phthiracarus ochthusMahunka 2002b8.

Localities in Madagascala Mandraka (Ba-  phthiracarus ochthus 1L HG E D 4D D
logh 1962a P. insularig; Andasibe (Perinet) pnthiracarus (Archiphthiracarus) ochthus 6 X EtDV
Forest Reserve (Mahunka 1998a bulbifera, A. 2004: 55.
insularig); lle de Nosy Boraha (Mahunka 1997a Phthiracarus ochthus 1LHGED&D ILJ

A. baloghoruny Andasibe-Mantadia National

3DUN 1LHGEDA&D P.&adytbauny D Distribution. Ethiopian region.
AndasibeODQWDGLD 1DWLRQDO 3D WUadcalitied H d/Bdagascar Fianarantsoa, Be-

6 W R01®&a P. baloghorum, 1L H G R014 P. ILQJRWUD 1Ledadiba National Park,
baloghorun); Ambohitantely Special Reserve, ORQWDJQH GY$PEUH 1DWLRQDO
Andasibe National Park, Andasibe-Mantadia Nati 2017).
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Phthiracarus paracrispus Plonaphacarus kugoh{Aoki, 1959)

1LHGEDaAD 6WDUE
Hoplophthiracarus kugohhoki, 1959: 17, fig. 12.

Phthiracarus paracrispuslLHGED aD 6 W D U Blonaphagarus kugohi 1LHGEDaD LIV
489, fig. 3. 101.
Phthiracarus (Archiphthiracarus) paracrispus 6 X E t D Ylonaphacarus kugohMahunka 2002b: 8.
2017: 90. Plonaphacarus kugohi 1LHGEDaD D
Phthiracarus paracrispus 1LHGED&D ILJ Plonaphacarus kugohi 1LHGED&D 6WDUE@ D
Plonaphacarus kugohi 1 LHGEDaD ILJ

Distribution. Endemic to Madagascar.
Localities in Madagascainkarafantsika Na- Distribution. Pantropical, Subtropical and
WLRQDO 3DUN 1LHGEDA&D 6 \AbDtheén Paladarctit teljich& D a D
5DQRPDIDQD 1DWLRQDO &dxdlities irl MedagaszarPoulpointe (Nied-

2017). EDAaD ORQWDJQH GH )UDQFDL
6WDUE D $QNDUDIDQWVLND
Phthiracarus parapocsilLHGED&D ORQWDJQH GH )UDQFDLV 1LHGEDA
Phthiracarus parapocsi LHGED aD 56. ILJV Ponaphacarus machaddBalogh, 1958)
Phthiracarus parapocsiMahunka 2002b: 8.
Phthiracarus parapocsi 1LHGEDaD D Steganacarus machadBalogh, 1958: 33.
Plonaphacarus machadoilLHGEDaD ILJ
Distribution. Endemic to Madagascar.
Locality in MadagascarFianarantsoa (Nied- Distribution. Ethiopian region.
EDabD Localities in Madagascaindasibe-Mantadia
National Park, Ankarafantsika National Park,
Phthiracarus pygmaeu8alogh, 1958 ORQWDJQH GH )UDQFDLV 1LHGEDA&
Phthiracarus pygmaeuBalogh, 1958: 32. Plonaphacarus persimilisLLHGED 4D
Phthiracarus pygmaeus LLHGEDAaD ILd
Plonaphacarus persimiliss LHGED aD ILIV
Distribution. Pantropical. 25, 3285,
Locality in MadagascaRanomafana National Plonaphacarus persimilis 1LHGEDAaD 6WDUEé
3DUN 1LHGEDAD 589.
Plonaphacarus persimilis 1LHGEDaD ILJ
Phthiracarus ranomafanensistLHGEDaD 6WDUE@
2016 Distribution. Afrotropical species, eastern part.
Locality in MadagascaMontagne de Francais
Phthiracarus ranomafanensisl LHGED&D eWhW&SEDaD 6WDUE D 1LHGEDaI
2016b: 491, fig. 4.
Phthiracarus ranomafanensis1LHGEDaD I'L Plonaphacarus tanzicugMahunka, 1993)
Phthiracarus (Archiphthiracarus) ranomafanensgu-
EtDV Hoplophthiracarus (Plonaphacarus) tanziciéahun-
ka, 1993b: 91, figs ¥.
Distribution. Endemic to Madagascar. Plonaphacarus tanzicus 1LHGED 4D ILJd
Locality in MadagascaiRanomafana National
3DUN 1LHGED&abD 6WDUE E Distribution. Semicosmopolitan.
Locality in MadagascarAmbohitantely Spe-
Plonaphacarusl1LHGED&D FLDO 5HVHUYH 1LHGEDA&D
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ProtophthiracarusBalogh, 1972 Distribution. Holarctic and Neotropical.
New record.Ranomafana, E from Fianaran-
Protophthiracarus araioslLHGEDaD tsoa, soil samples from litter of tropical rain
forest, 24+ OHJ ' %3BN)]Vv $IU
Protophthiracarus araios 1LHGEDA&D Remérks This species is new to the fauna of
338842, Madagascar.
Protophthiracarus araiosMahunka 2002b: 8.
Protophthiracarus araios 1LHGEDaD D ;
Protophthiracarus araios 1LHGEDA&D 6WDUE yrphore)othrus (Cristonothrus)6 X EtD V
590. .
Protophthiracarus araios 1LHGEDaD ILJ Tyrphonothrus (Cristonothrus) subrasus

Protophthiracarus araios Ermilov & Frolov 2022a: (Balogh, 1962)

443.
Malaconothrus subrasuBalogh, 1962a: 125, figs8.

Malaconothrus subrasu$/ahunka 2002b: 9.

Distribution. Endemic to Madagascar.
g Malaconothrus subrasudBalogh & Balogh 2002: 76,

Localities in MadagascarFoulpointe (Nied- ol g
EDaD ORQWDJQH GSPE U@p%ﬁowggiﬁé?ﬁomw YBrasuss X EtD v
ORQWDJQH GH )UDQFDLV 1LHGEgaaD WDUe D
$PERKLWDQWHO\ 6SHFLDO 5HVHUYH 1LHGEDAD

_ _ ; Distribution. Endemic to Madagascar.
Protophthlracarus mahunkailLHGEDaD 6 WLQ)blaﬁty in MadagascarMont Papango near

2013 Befotaka (Balogh 1962a).
Protophthiracarus mahunkal LHGEDA4D 6WDU& NOTHRIDAE Berlese, 1896
340, figs 2A%6.
Protophthiracarus mahunkai 1 LHGED D ILJ Nothrus C. L. Koch. 1836
62. o |

o i Nothrus madagascarensiglahunka, 2000

Distribution. Endemic to Madagascar.

Localities in Madagascahmbohitantely Spe-  nothrus madagascarendigahunka, 2000b: 21, figs4.
FLDO 5HVHUYH 1LHGEDA&D  6\¥iRhd tadagascatchdmiGhniadbozb: o
2017); Andasibe-Mantadia National Park, Anka-
UDIDQWVLND 1DWLRQDO 3DUN pi&dbQivh DraRidpics: TNeBtkokital, Orien-
IDWLRQDO 3DUN ORQWDJQH &H(BbFhBYR FifthioMian LGHike& Bétorial: .
2017). Bioko [Fernando Poo] and Kenya) and Hawaii.

Locality in Madagascatbetween Ambatolaona
CROTONIOIDEA Thorell, 1876 and Mandraka (Mahunka 2000b).

M ALACONOTHRIDAE Berlese, 1916 )
NANHERMANNIIDAE Sellnick, 1928

Malaconothrus (MalaconothrusBerlese, 1904 _
MasthermanniaBerlese, 1913
Malaconothrus (Malaconothruskf.

monodactylugMichael, 1888) Masthermannia hauserMahunka, 2009

Masthermannia hausekilahunka, 2009c: 342, figs3.

Nothrus monodactyluslichael, 1888: 528. pl. XLV, . ;
Masthermannia hausertrmilov & Frolov 2022a: 43.

figs 1044.

Malaconothrus (Malaconothrus) monodactylu$ XEtDV _
2004: 61. Distribution. Endemic to Madagascar.
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Locality in MadagascarORQWDJQH G fRhpligetnBnnia exornataNoas 1981: 44.

National Park (Mahunka 2009c).
Nanhermannia (NanhermanniaBerlese, 1913

Nanhermannia (Nanhermannia) milloti
Balogh, 1960

Nanhermannia millotBalogh, 1960: 7, figs 2.
Nanhermannia millotiMahunka 1997a: 118.
Nanhermannia millotiMahunka 2002b: 10.
Nanhermannia millotiBalogh & Balogh 2002: 61.
Nanhermannia (Nanhermannia) milloti6 X EtD V
Nanhermannia millotiMahunka 2009a: 96, figs D1
Nanhermannia millotiMahunka 2009c: 339.
Nanhermannia millotiErmilov & Frolov 2022a: 43.

Distribution. Endemic to Madagascar.
Localities in Madagascar. Manjahandriana
(Balogh 1960); Manjakatompo Forest Station

(Mahunka 1997a); Vohimana Reserve (Mahunka
2009a); ORQWDJQH GT$PEUHMARDWLR

hunka 2009c).
New records.Nosy Mangabe Island in An-
tongil Bay S of Maroantsetra town. Mesic low-

land rainforest on the W slope at 1-300 m alt.

f 6 f( OHJ 7
9450) (Afr-859); Antsiranana Prov. Nosy Komba

Island. Submontane rainforest remnants in the

NW valley of Antaninaomby summit with tree
ferns and withMarattia fraxinea at 570680 m
DOW f 6 f (

3yFV 1R (Afr-917); Toamasina Prov.,

Phyllhermannia exornataMahunka 2002b: 10.

Phyllhermannia exonata(sic!): Balogh & Balogh
2002: 59, pl. 111. figs 14.2.

Hermannia (Phyllhermannia) exornata Mahunka
2009h: 48.

Distribution. Endemic to Madagascar.

Localities in MadagascaMont Papango near
Befotaka (Balogh 1962a); Vohimana Reserve
(Mahunka 2009b).

Hermannia (Phyllhermannia) pauliani
(Balogh, 1962)

Phyllhermannia paulianBalogh, 1962a: 128, figs #23.

Phyllhermannia paulianiwoas 1981: 44.

Phyllhermannia paulianiMahunka 2002b: 10.

Phyllhermannia paulianiBalogh & Balogh 2002: 59,
pl. 110. figs 1142.

Hermannia (Phyllhermannia) pauliani 6 XEtDV

'6po 3DUN

Distribution. Endemic to Madagascar.
Locality in MadagascarAmbatovositra (Ba-
logh 1962a).

3YFRYvpddRTHONIDAE Willmann, 1931

TrhypochthoniellusWillmann, 1928

Trhypochthoniellus longisetusetosus
OHJ Wilmann, 1928

Mananara Nord Biosphere Reserve and National'™ypPochthonius longisetuBerlese, 1904: 27, fig.

Park. Lowland rainforest on the E slopes of Ma-

havoho Hill (very wet types along Manahovo

2:44.
Trhypochthoniellus longisetudMahunka 2011a: 3, figs

River, with many tree ferns, palms and Pandanusyynochthoniellus longisetus. setosus Schabets-

ssp., less humid on slopes) at 200 m alt.
f 6 f-47.5'E, 1445.08.1998, leg. T.
3yFV 1R -921)$ 1 U
HERMANNIIDAE Sellnick, 1928
Hermannia (Phyllhermannia)Berlese, 1916

Hermannia (Phyllhermannia) exornata
(Balogh, 1962)

Phyllhermannia exornatBalogh, 1962a: 127, figs®1

berger et al. 2013: 331.

Trhypochthoniellus longisetusErmilov & Frolov
2022a: 43.

Trhypochthoniellus longisetus setosus6 XEtD V
92.

Distribution. Continental Southeast Asia, Pale-
arctis and Madagascar.

Locality in MadagascarORQWDJQH GY{$PE
National Park (Mahunka 2011a).

RemarksLooking at the synonym list and the
publication list it seems that the species was found
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twice in Madagascar, in the same national park.

At first Mahunka cited it without subspecies

Distribution. Ethiopian and Neotropical.
Locality in MadagascarAnkarongambe forest

designation (Mahunka 2011a). When it was found (10 km E/SE of Ambohidray) (Fernandez, Cleva

again in the same national park but with
different collecting method+ he cited it with
subspecies designation (Schabetsberger al
2013). As the nominotypical subspecies
cosmopolitan and the subspeciksl. setosuss
known to have more restricted distribution
(Corpuz-Raros & Ermilov 2020), we keep this
subspecies in the list.

HERMANIELLOIDEA Grandjean, 1934
HERMANNIELLIDAE Grandjean, 1934

Hermanniella Berlese, 1908
Hermanniella madagascarensiBalogh, 1962

Hermanniella madagascarensBalogh, 1962b: 419,
figs 14.

Hermanniella madagascarensiglahunka 2002b: 10.

Hermanniella madagascarensiBalogh & Balogh
2002: 96, pl. 154. figs 4.1.

Distribution. Endemic to Madagascar.
Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).

Hermanniella vohimana
Mahunka & Mahunka-Papp, 2011

Hermanniella vohimanaMahunka & Mahunka-Papp,
2011: 128, figs 2&l.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve
(Mahunka & Mahunka-Papp 2011).
PLASMOBATIDAE GRANDJEAN, 1961

Malgachebates
Fernandez, Cleva & Theron, 2011

Malgachebates peyrierasternandez, Cleva &
Theron, 2011

Malgachebates peyrieragiernandez, Cleva & Theron,
2011: 62, figs 153.

114

is

& Theron 2011).

PLATEREMAEOIDEA 7UIJDUGK
PLATEREMAEIDAE 7UI1JDUGK

Paralopheremaeu®aschoal, 1987
Paralopheremaeus legendréBalogh, 1962)

Plateremaeus legendr8alogh, 1962b: 421, figs 6.

Paralopheremaeus legendrélaschoal 1987: 351.

Paralopheremaeus legendréflahunka 2002b: 10.

Plateremaeus legendreBalogh & Balogh 2002: 106,
pl. 167. fig. 12., pl. 168. fig. 1.

Distribution. Ethiopian region (Madagascar
and Kenya) and Sri Lanka.

Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).

PHEROLIODIDAE PASCHOAL, 1987
Malgacheliodes~ernandez & Cleva, 2010

Malgacheliodes guillaumeti
Fernandez & Cleva, 2010

Malgacheliodes guillaumetiFernandez & Cleva,
2010b: 419, figs #.

Distribution. Endemic to Madagascar.
Locality in MadagascarAmindramiova (Fer-
nandez & Cleva 2010b).

NooliodesPaschoal, 1989
Nooliodes glabeBalogh, 1962)

Plateremaeus glabaBalogh, 1962h: 421, figs B.

Nooliodes glaberPaschoal 1989: 180.

Nooliodes glaberMahunka 1997a: 118.

Nooliodes glaberMahunka 2002b: 10.

Nooliodes glaber Balogh & Balogh 2002: 106, pl.
169. figs 12.

Distribution. Endemic to Madagascatr.
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Localities in Madagascar.Quest Tanikely NODOCEPHEIDAE Piffl, 1972
(Balogh 1962b); Island of Nosy Be, Lokobe Strict
Nature Reserve, (Mahunka 1997a). Nodocepheusiammer, 1958
CEPHEOIDEA Berlese. 1896 Nodocepheus baloghilahunka, 1983
MICROTEGEIDAE Balogh, 1972 Nodocepheus baloghilahunka, 1983b: 164, figs 41
43, 46.
MicrotegeusBalogh, 1972 Nodocepheus baloghiMahunka & Mahunka-Papp
2011: 126.

Microtegeus paracervuMahunka, 1997 o ,
g P Distribution. Tanzania and Madagascatr.

Microtegeus cervuMahunka, 1996b: 109, figs5. Locality in MadagascamNosy Mangabe Island

Microtegeus paracervusahunka 1997b: 86. (Mahunka & Mahunka-Papp 2011).

Microtegeus cervusMahunka 2002b: 10. )

Microtegeus paracervudlahunka 2009a: 91. MICROZETOIDEA Grandjean, 1936
Distribution. Endemic to Madagascar. MICROZETIDAE Grandjean, 1936

Localities in MadagascaMount Ambatokirijy
at the S edge of Andasibe (Perinet) Forest Reserve Acaroceras (Malgoceras)lahunka, 1993

(Mahunka 1996b); Vohimana Reserve (Mahunka _
2009a). Acaroceras (Malgoceras) helleiahunka, 1993

Microtegeus zigzagahunka, 2011 Acaroceras (Malgoceras) hellerMahunka, 1993a:

301, figs 2629,
A Mal helleriMahunka 1997a:
Microtegeus zigzatylahunka, 2011b: 46, figs: 3a. cziri)é:.eras (Malgoceras) helleriMahunka a
C . Acaroceras (Malgoceras) helleiahunka 2002b: 10.
Distribution. Endemic to Madagascar. Malgoceras helleri Balogh & Balogh 2002: 282, pl.
Locality in Madagascarndasibe (Perinet) 389, fig. 7.
(Mahunka 2011b). Acaroceras (Malgoceras) helleriMahunka 2009c:
339

NoOSYBEIDAE Mahunka, 1993
Distribution. Endemic to Madagascar.

Nosybeaviahunka, 1993 Localities in Madagascaisland of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1993a,
Nosybea genavensiahunka, 1993 Mahunka 1997a, Mahunka 2009c).
Nosybea genavendidahunka, 1993a: 298, figs ¥#15. BerlesezeteMahunka, 1980
Nosybea genavensislahunka 2002b: 10.
Nosybea genavensiBalogh & Balogh 2002: 255, pl. Berlesezetes africanu@alogh, 1958)
353. figs 2.

Microzetes africanuBalogh, 1958: 28.

Distribution. Endemic to Madagascar. Microzetes africanusMahunka 1999a: 67.
Locality in Madagascarisland of Nosy Be, Microzetes africanusMahunka 2002b: 11.

. Berlesezetes africanuslahunka 2009c: 339.
Lokobe Strict Nature Reserve (Mahunka 1993a). Berlesezetes ornatissimus ornatissim@s< E 2009: 87.

Berlesezetes ornatissimuErmilov & Frolov 2022a:
POLYPTEROZETOIDEA Grandjean, 1959 443,
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Distribution. Democratic Republic of Congo Berlesezetes ornatissimus ornatissimué XEtD V
(Balogh 1958) and Madagascar (Mahunka 1999, 87.
2009c). R : : .
Localities in Madagascar.Mananara Nord Distribution. Questionably  circumtropical
Biosphere Reserve and National Park (Mahunka(Mahunka 2005). '
1999a); Montagne d'’Ambre National Park (Ma-  Localities in MadagascaiMontagne d'’Ambre

hunka 2009c). National Park, Lokobe Strict Nature Reserve
Remarks.One can see that the material col- (Mahunka 1997a).
lected in the Ambohitra National Park30D G Remarks.Since many years there has been a

ZDV ILUVW LBG &f.QaukiliadisH G debate on the identity &. ornatissimugBerlese,
(Mahunka 1997a), then the same locality is used1913) andB. auxiliaris (Grandjean, 1936) (see J.

for B. africanus(Mahunka 2009c). We checked U3R ;/0 ?/VOKRHJ KO LWH Sésvt)l()L\J/H 74 OI\IID Ké;
the material in the HNHM collection and found ) Q

- - e hunka has seen the typesBfornatissimugMa-
that from the originally identified 5B. cf. :
auxiliaris specimens 1 individual was later iden- hunka 1980), and he was the first who has found

tified asB. africanus and made drawings d8. ornatissimussince its

The species was described by Balogh (1958)O|Se SRCED(S(:X/ éhéahl%r&amlf?;i)ﬁ dg‘{Ng% tgn;_ he
from Belgian Congo [currently Democratic Re- '

. - liaris Grandjean, 1936 is very small, thus a
public of the Congo]. In the description, Balogh revision is necessary 0D KX QN D /IDWHU

admits that except for one character the species ISiso has studie®. auxiliaris well. as he found

similar to M. auxiliaris Grandjean, 1936. In 1999 topotypicDO LQGLYLGXDOV ZkdlFK KH U

dealing with Madagascan materialMahunka jqentical with the ones that Grandjean described
Z U L WIheVstatlis of the species has been ambi4,q drewn 0D K X QND ‘H GR QRW

guous ever since its descripton, for many author,make taxonomic decisions on this issue, nor do
including myself, considered it to be synonymousye want to cause a loss of information. Thus,
with Microzetes auxiliaris. This is the first time Comp”ing the facts listed here with the remarks
when | found a specimen on which the guttiform giscussed above bB. africanus we cite B. cf.
incision, as described by Balogh is clearly seenauxiliaris as a separate species (and not as a
just beside the outer apex of the lamellae synonym ofB. ornatissimus(Berlese, 1913), as
(Mahunka 1999a). He was also able to investigate6 X Et D V DQG (UPLORY )UROR:
the types of the species preserved in the Hun4t). Mahunka cited it always with uncertaipit
garian Natural History Museum (Mahunka 2005). 3F| f.e. not asB. auxiliaris (even in the last
The last draft of the present monograph drafts of the present monographprepared by
prepared by Mahunka and Mahunka-Papp in 2011Mahunka and Mahunka-Papp in 2011). Once he
+holds on this opinion,e. B. africanusis treated  also proposed a new African species of the genus
as a separate species. These are the reasons whylahunka 2005) but without referring to that as
we cite it here as a separate species, not as B. cf. auxiliaris. We may never find out what he
synonym ofB. ornatissimus(Berlese, 1913), as mMeant at that time (Mahunka 2005) but further
6XEtDV DQG (UPLORY )U Restiyations cpn degideHop We identity of Bis

it. Further investigations and/or molecular evi- cf. auxiliaris material. Further investigations and
dences are needed to decide about the synonyOr molecular evidences are also needed to decide

mies. about the possible synonymies in the genus.
Berlesezetesf. auxiliaris (Grandjean, 1936) Comorozetedlahunka, 1994

Microzetes auxiliarisGrandjean, 1936: 138, figs4. Comorozetes concurvatudahunka, 1999

Berlesezetes cf. auxiliariMahunka 1997a: 118.

Berlesezetes cf. auxiliariMahunka 2002b: 11. Comorozetes concurvati¥ahunka, 1999a: 61, figs#.
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Comorozetes concurvatudahunka 2002b: 11. Comorozetes corrugatuBalogh & Balogh 2002: 287,
pl. 393. fig. 8.
Distribution. Endemic to Madagascar. Comorozetes corrugatudahunka 2009a: 92.

Localities in MadagascaMount Maromizaha
south of the Andasibe National Park, Mananara Distribution. Endemic to Madagascar.
Nord Biosphere Reserve and National Park Localities in Madagascariokobe Strict Na-
(Mahunka 1999a). ture Reserve, lle de Nosy Boraha (Mahunka
New recordsToamasina Prov., Mananara Nord 1997a), Vohimana Reserve (Mahunka 2009a).
Biosphere Reserve and National Park. Lowland New recordsProv. Antsiranana [formerly Die-
rainforest on the E slopes of Mahavoho Hill (very 90 Snharez] Sub-Pref Antsiranana: National Park
wet types along Manahovo River, with many tree "Montagne Amber”, drive to the "Petit Lac" pri-
ferns, palms and Pandanus ssp., less humid ofary forest soil sampling in the angles by the
slopes) at 22@& P DOW f 6 fogthills of a large dead tree. 1090 m, 24.11.1989,
47.5'E, 1445.08.1998, leg.7 3yFV 1R leg. B. Hauser (Mad-89/19), Antsiranana Prov.
(Afr-921); Prov. Antsiranana [anciennement Die- Nosy Komba Island. Submontane rainforest rem-
go-Suarez], SoussUqgl $QWVLUDQ D QDnagtpip theiNyWwallrygpbAntaninaomby summit

ORQWDJQH G $PEUH $ P E R Withwreepfernss ang witiygrattigpfraxinea at
"Petite Ca¥ DGH IRUrW SULPDLUH/0OgUpORYPIPWQW fGH 6 f
soldansHV DQJOHV IRUPpV SDU OHV RIGW U HI RROMYARRI7X Q
grand arbre, 980 m, 23.11.1989, leg. B. Hauser
(Mad-98/7). Hymenozete8alogh, 1962

Remarks During collection research we have
recognized that the label at the holotype refers to
a different locality than published: Toamasina
Prov., Mananara Nord Biosphere Reserve and
National Park. Lowland rainforest on the E slopes
of Mahavoho Hill (very wet types along Mana-
hovo River, with many tree ferns, palms and Pan-
danus ssp., less humid on slopes) at820 m
DOW f 6-47.5F, 1445.08.1998, leg.
7 3yFV 1R  -921). Bdwkver, we found
no vials of the species with the published locality

(i.e. No. 9890). Additionally, there is a non-type Hymenozetes mirabilBalogh, 1962a: 142, figs 323.

vial in the collection With this locality data._eé. Hymenozetes mirabitislahunka 1990b: 204, figs 24
No. 9878). In the handwritten notebodkl 6iQ G R Upg.

Mahunka the published locality is connected to Hymenozetes mirabitiéMahunka 2002b: 11.

the holotype. Thus, in this case we suppose thaHymenozetes mirabiti8alogh & Balogh 2002: 288,
an erroneous labelling happened. Altogether we pl. 394. fig. 9.

found four vials in the collection: one with the Hymenozetes mirabitidahunka 2009a: 118.
holotype, one with the paratype, and two vials

Hymenozetes csuzdiflahunka, 2009
Hymenozetes csuzdifahunka, 2009a: 116, figs 30
Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve

(Mahunka 2009a).

Hymenozetes mirabili®alogh, 1962

which are published here d$ew records(see Distribution. Endemic to Madagascar.
above). Locality in Madagascat.a Mandraka (Balogh
1962a).

Comorozetes corrugatuslahunka, 1997
Hymenozetes quadricornutuslahunka, 1993
Comorozetes corrugatddahunka, 1997a: 123, figsi
10. Hymenozetes quadricornutuglahunka, 1993a: 303,
Comorozetes corrugatubahunka 2002b: 11. figs 30833.
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Hymenozetes quadricornutdgdahunka 2002b: 11.
Hymenozetes quadricornatgsic!): Balogh & Balogh
2002: 289, pl. 394. fig. 10.

Distribution. Endemic to Madagascar.
Locality in Madagascarlsland of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1993a).

Hymenozetes reticulatuslahunka, 1996

Hymenozetes reticulatiddahunka, 1996b: 110, figs6
10.
Hymenozetes reticulatuslahunka 2002b: 11.

Distribution. Endemic to Madagascar.
Locality in MadagascarAndasibe (Perinet)
Forest Reserve (Mahunka 1996b).
Hymenozetes stellifeMahunka, 1999

Hymenozetes stelliféahunka, 1999a: 64, figsi3.
Hymenozetes stellifeMahunka 2002b: 11.

Distribution. Endemic to Madagascar.
Localities in MadagascamMananara Nord Bi-

Distribution. Endemic to Madagascar.

Locality in MadagascaiMount Maromizaha,
south of the Andasibe National Park (Mahunka
1999a).

Rhopalozetes (Rhopalozetes) lokobensis
Mahunka, 1993

Rhopalozetes lokobensMahunka, 1993a: 308, figs
42 45,

Rhopalozetes lokobensiahunka 2002b: 11.

Rhopalozetes lokobensBalogh & Balogh 2002: 290,
pl. 395, fig. 8.

Rhopalozetes (Rhopalozetes) lokobens&X EtD V
315.

Distribution. Endemic to Madagascar.
Localities in MadagascarLokobe Strict Na-
ture Reserve (Mahunka 1993a).

Rhopalozetes (Rhopalozetes) madecassus
Mahunka, 1993

Rhopalozetes madecassMahunka, 1993a: 308, figs
38#41.

osphere Reserve and National Park, between AmRhopalozetes madecassiahunka 1997a: 118.

batolaona and Mandraka (Mahunka 1999a).
Hymenozetes verticillatuMahunka, 1997

Hymenozetes verticillatuMahunka, 1997a: 126, figs
1143.

Hymenozetes verticillatuMahunka 2002b: 11.

Hymenozetes verticillatusBalogh & Balogh 2002:
289, pl. 394. fig. 11.

Distribution. Endemic to Madagascar.

Rhopalozetes medecasgsis!): Mahunka 1999a: 68.

Rhopalozetes madecassiahunka 2002b: 11.

Rhopalozetes madecassuBalogh & Balogh 2002:
290, pl. 394. fig. 7.

Rhopalozetes madecassiMsahunka 2009a: 92.

Rhopalozetes madecassiMsahunka 2010a: 48.

Rhopalozetes
2022: 315.

Distribution. Endemic to Madagascar.
Localities in MadagascarLokobe Strict Na-

(Rhopalozetes) madecassu$ XEtDV

ture Reserve (Mahunka 1993a, Mahunka 1997a);
Vohimana Reserve (Mahunka 2009a); Mount
Maromizaha, south of the Andasibe National Park
(Mahunka 1999a, Mahunka 2010a).

Locality in Madagascarlle de Nosy Boraha
(Mahunka 1997a).

Rhopalozetes (Rhopalozetddalogh, 1962

Rhopalozetes (Rhopalozetes) milloti

Rhopalozetes (Rhopalozetes) cornutus Balogh, 1962

(Mahunka, 1999)

Rhopalozetes milloBalogh, 1962a: 143, figs 385.

Rhopalozetes millatiMahunka 1990b: 206, figs 29
31.

Rhopalozetes millatMahunka 2002b: 11.

Rhopalozetes millatiBalogh & Balogh 2002: 290, pl.
395. fig. 9.

Magoebazetes cornutudahunka, 1999a: 65, figs8
11.

Magoebazetes cornutuslahunka 2002b: 11.

Rhopalozetes (Rhopalozetes) cornutu$ XEtD V
315.
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Rhopalozetes (Rhopalozetes) millote XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascail.a Mandraka (Balogh
1962a).

SchalleriellaEngelbrecht, 1972
Schalleriella nosybéMahunka, 1993)

Megazetes nosyhdahunka, 1993a: 306, figs 37.

Megazetes nosybMahunka 1997a: 118.

Megazetes nosybblahunka 2002b: 11.

Mahunkaceras nosib@ic!): Balogh & Balogh, 2002:
285, fig. 392: 4.

Schalleriella nosybe 6 XEtDV

Distribution. Endemic to Madagascar.
Localities in Madagascar. Lokobe Strict

Nature Reserve (Mahunka 1993a, Mahunka

1997a).
Schalleriella phaseolaviahunka, 2011
Schalleriella phaseoldahunka, 2011b: 48, figs: 4&a.

Distribution. Endemic to Madagascar.
Locality in MadagascanMohimana Reserve
(Mahunka 2011b).

VermacarusBalogh & Mahunka, 1980
Vermacarus armatusMahunka, 1997

Vermacarus armatudlahunka, 1997a: 126, figs ¥4
16.

Vermacarus armatusMiahunka 2002b: 11.

Vermacarus armatusBalogh & Balogh 2002: 284, pl.
391. fig. 2.

Vermacarus armatusviahunka 2009a: 92.

Distribution. Endemic to Madagascar.
Localities in Madagascar. Manjakatompo
Forest Station (Mahunka 1997a); Vohimana

Reserve (Mahunka 2009a).

AMEROIDEA Bulanova-Zachvatkina, 1957

AMERIDAE Grandjean, 1965

HymenobelbaBalogh, 1962
Hymenobelba exclamationiMahunka, 2010

Hymenobelba exclamationidahunka, 2010b: 63, figs
16.

Distribution. Endemic to Madagascar.

Locality in MadagascarMount Maromizaha,
south of the Andasibe National Park (Mahunka
2010Db).

Hymenobelba flagellatissimdahunka, 2009

Hymenobelba flagellatissimdahunka, 2009b: 48, figs
18.

Distribution. Endemic to Madagascar.

Locality in Madagascar.Vohimana Reserve
(Mahunka 2009b).

New record Prov. Antsiranana [formerly Di-
ego Suarez] Sub-Pref Antsiranana: National Park
"Montagne Amber" (= Ambohitra), drive to the
"Petit Lac" primary forest soil sampling in the
angles by the foothills of a large dead tree. 1090
m, 24.X1.1989; leg. B. Hauser (Mad-89/19), An-
tsiranana Prov. Nosy Komba Island. Submontane
rainforest remnants in the NW valley of Antani-
naomby summit with tree ferns and with Marattia

fraxinea, at 570- P DOW f 6 f
29. JXO\ &ROO 7 3yFV - 1R
917).

Hymenobelba ypsiloBalogh, 1962
Hymenobelba ypsiloBalogh, 1962a: 423, figs81.
Hymenobelba ypsilotMahunka 2002b: 11.

Hymenobelba ypsilorBalogh & Balogh 2002: 104, pl.
165. figs 1041.

Distribution. Madagascar and North East In-
dia.
Locality in MadagascarQuest Tanikely (Ba-
logh 1962a).
PteramerusBalogh, 1962
Pteramerus clypeatuMahunka, 2010

Pteramerus clypeatuglahunka, 2010b: 65, figs#7.
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Distribution. Endemic to Madagascar. New record.Antsiranana Prov. Nosy Komba

Locality in MadagascarMount Maromizaha, Island. Submontane rainforest remnants in the
south of the Andasibe National Park (Mahunka NW valley of Antaninaomby summit with tree
2010b). ferns and withMarattia fraxineg at 570580 m

New recordsAntsiranana Prov. Nosy Komba alt. f 6 f ( OHJ
Island. Submontane rainforest remnants in the 3y FV 9B&2) (Afr-917).
NW valley of Antaninaomby summit with tree

ferns and withMarattia fraxineg at 5706680 m Caveremulus foliaceudahunka, 2009
DOW f 6 f ( OHJ 7
3yFV 1R -917)$ Mdamasina Prov., Caveremulus foliaceuMahunka, 2009c: 343, figs 8

Mananara Nord Biosphere Reserve and National 10.

Park Lowland ralnforest on the E Slopes of Ma_ CaVeremuIUS fo“aceUErm"OV& FrOIOV 2022a: 443.
havoho Hill (very wet types along Manahovo o )

River, with many tree ferns, palms and Pandanus Distribution. Endemic to Madagascar.

ssp., less humid on slopes) at 2200 m alt. Locality in MadagascarORQWDJQH GYf3$PE
f 6 f-47.5'E, 1445.08.1998, leg. T. National Park (Mahunka 2009c),
3yFV 1R -921)$1U New record. Peyrieras, Causse de Kelifelly.
Forest humus and litter from dry forest. 20-
Pteramerus drac®alogh, 1962a: 136, figs 288. Caveremulus salicinudMahunka, 2009
Pteramerus dracoMahunka 2002b: 11.
Pteramerus dracoBalogh & Balogh 2002: 104, pl. Caveremulus salicinuMahunka, 2009c: 345, figs #l
165, figs 12. 13.

Caveremulus salicinug€rmilov & Frolov 2022a: 443.

Distribution. Endemic to Madagascar.
Locality in MadagascarMont Papango near Distribution. Endemic to Madagascar.
Befotaka (Balogh 1962a). Locality in MadagascarMontagne d'Ambre
National Park (Mahunka 2009c).

EREMULIDAE Grandjean, 1965
DAMAEOLIDAE GRANDJEAN, 1965
CaveremulusMahunka, 1983
FosseremugGrandjean, 1954
Caveremulus cordisetuslahunka, 1983
_ _ Fosseremus laciniatugBerlese, 1905)

Caveremulus cordisetahunka, 1983a: 103, figssh.
Caveremulus cordisetuMahunka 1993: 291.

Caveremulus cordisetublahunka 1994: 49. Dameosoma laciniaturerlese, 1905: 236.

Caveremulus cordisetublahunka 1997a: 119. Fosseremus quadripertituslahunka 2011b: 44.
Caveremulus cordisetudahunka 2002b: 11. Fosseremus laciniatus 6 X EtD V
Caveremulus cordisetuBalogh & Balogh 2002: 105, o ) )

pl. 167. figs 12. Distribution. Cosmopolitan (except Antartica).
Caveremulus cordisetublahunka 2009c: 339. Locality in MadagascarODQJDEp ,V-ODQG

tongil Bay (Mahunka 2011b).
Distribution. Endemic to Madagascar.
Localities in MadagascarRanomafana (Ma- GressittolusBalogh, 1970
hunka 1983a); Lokobe Strict Nature Reserve
(Mahunka 1993); Lokobe Strict Nature Reserve Gressittolus ocellatugMahunka, 2000)
(Mahunka 1994, Mahunka 1997a, Mahunka
2009c). Damaeolus ocellatuslahunka, 2000b: 23, figs 6.
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Damaeolus ocellatusviahunka 2002b: 10.
Gressittolus ocellatusBaran, Ayyildiz & 6 XEtD V
344,

Distribution. Endemic to Madagascar.

Locality in MadagascarN of Andovoranto,
between Artdombo and Andovoa (Mahunka
2000b).

EREMOBELBIDAE Balogh, 1961
EremobelbaBerlese, 1908
Eremobelba cellulosaMahunka, 1997

Eremobelba cellulosiahunka, 1997a: 130, figs ¥7L
Eremobelba cellulosavlahunka 2002b: 11.

Distribution. Endemic to Madagascar.
Locality in MadagascarLokobe Strict Nature
Reserve (Mahunka 1997a).

RHYNCHORIBATIDAE BALOGH, 1961

Eurhynchoribates(Eurhynchoribates)
Miko, 2016

Eurhynchoribates (Eurhynchoribates)
genavensiumMahunka, 1997)

Rhynchoribates genavensiuMahunka, 1997a: 150,
figs 54560.

Rhynchoribates genavensiumBalogh & Balogh
1999a: 14, figs 8.

Rhynchoribates genavensiumahunka 2002b: 13.

Rhynchoribates genavensiuBalogh & Balogh 2002:
134, pl. 196. figs 8.

Eurhynchoribates genavensiunErmilov & Frolov
2022a: 43.

Distribution. Endemic to Madagascar.

Eurh h
Localities in MadagascartORQWDJQH G ¥ fkﬁi&

National Park; Island of Nosy Be, Lokobe Strict
Nature Reserve (Mahunka 1997a).

Eurhynchoribates (Eurhynchoribatesjobinsoni
(Balogh, 1962)

Rhynchoribates robinsofdalogh, 1962b: 425, figs 28
24,

Rhynchoribates robinsoniBalogh & Balogh 1999a:
14, fig. 15.

Rhynchoribates robinsonMahunka 2002b: 13.

Rhynchoribates robinsoniBalogh & Balogh 2002:
134, pl. 197. fig. 4.

Eurhynchoribates (Eurhynchoribates) robinsolliko
2016: 133.

Distribution. Endemic to Madagascar.

Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).

New recordsNosy Mangabe Island in Anton-
gil Bay S of Maroantsetra town. Mesic lowland
rainforest on the W-slope at 168D0 m alt. 13.09.

OHJ 7 3yFV 1R3859); Antsi-$1U
ranana Prov. Nosy Komba Island. Submontane
rainforest remnants in the NW valley of Anta-
ninaomby summit with tree ferns and with

Marattia fraxineg at 570680 m alt. f 6
f ( OHJ 7862yFV
(Afr-917); Toamasina Province, Maromizaha

forest. Mossy montane rainforest with bamboo
(Nastus sp.) undergrowth on the summit ridge of
Mount Maromizaha, south of the Andasibe Na-
tional Park and the Antananarivo Toamasina road,
2 km W of Anevoka village, at 1080214 m alt.

f 6 f ( 7 BRIV
(No. 9890) (Afr-923).

Eurhynchoribates (Eurhynchoribates)
subaequaligBalogh, 1962)

Rhynchoribates subaequal&alogh, 1962b: 425, figs
2122,

Rhynchoribates subaequaliBalogh & Balogh 1999a:
14, fig. 4.

Rhynchoribates subaequalidahunka 2002b: 13.

Rhynchoribates subaequaliBalogh & Balogh 2002:
134, pl. 196. fig. 5.

ribates (Eurhynchoribates)

6: 133.

subaequalis

Distribution. Endemic to Madagascar.
Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).

ZETORCHESTOIDEA Michael, 1898
ZETORCHESTIDAE Michael, 1898
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ZetorchesteBerlese, 1888 Trichoppia longisetaBalogh, 1960

Zetorchestes phylliferudlahunka, 1983 Tr_ichopp_ia IongisetaBangh, 1960: 20, figs.ZQZ.
Trichoppia longisetaMahunka 1990b: 206, figs 325.

; Trichoppia longisetaMahunka 1993: 291.
Zetorchest Phyllorchest hyllif hunk : : :
© %CS;;. 325(figz gc estes) phylliferidahunka, Trichoppia longisetaMahunka 1997a: 119.
y ’ ) Trichoppia longisetaMahunka 2002b: 11.

Zetorchestes (Phyllorchestes) phylliferuMahunka Trichoppia longisetaBalogh & Balogh 2002: 244, pl.

Zet?)?cazebs:tésl.phyIIiferuBangh & Balogh 2002: 227 Tri ?]38' figslz L2. Mahunka 2009a: 91
ol. 314. figs 45. richoppia longisetaMahunka a: 91.

Trichoppia longisetaMahunka 2010a: 48.
Zetorchestes (Phyllorchestes) phylliger(sc!): Ma- chopp! g .

hunka 2009c: 339.

Zetg;c8hestes phylliferuKolesnikov & Leonov 2021: Localities in MadagascaManjakandriana, La

- ; . Mandraka (Balogh 1960); Analamazoatra Special

Zetorchest hyllif Ermilov & Frolov 2022a: .
ezzc&es es phyfierts=rmiov rolov 2 Reserve (Mahunka 1993); Manjakatompo Forest
Station (Mahunka 1997a); Vohimana Reserve
Distribution. Afrotropical and Oriental. (Mahunka 2009a); Mount Maromizaha, south of

Localities in MadagascarRanomafana (Ma- the Andasibe National Park (Mahunka 2010a).

huka 1983a):0RQWDJQH GYI$PEUH 1DWL %
(Mahunka 2009c):0RQWDJQH GY$PEUH 1D%ﬁ_% ”E)igbjuléemans’ 1900

Distribution. Endemic to Madagascar.

Park (Ermilov & Frolov 2022a). GustaviaKramer, 1879
New records Vohimana Reserve, primary _
forest. 17.04.2008, leg. Cs. Csuzdi (Afr-996); Gustavia ornataMahunka 2011

Ambohitantely Forest Reserve E of Manonkazo
village (Ankaszabz town). Relic xerophyllous
(dry evergreen) plateau forest at 150630 m alt.

Gustavia ornataMahunka, 2011b: 49, figs 5g.

Distribution. Endemic to Madagascar.

3 UF VI 1;.:,6 v $|| 86'09'19&4’ leg. T. Locality in MadagascarMount Maromizaha
y south of the Andasibe National Park (Mahunka
GUSTAVIOIDEA Oudemans, 1900 2011D).
ASTEGISTIDAE Balogh, 1961 Gustavia sineornatdMahunka, 2011
Cultroribula Berlese, 1908 Gustavia sineornatdahunka, 2011b: 52, figs Gd.
Cultroribula bicuspidataMahunka, 1978 Distribution. Endemic to Madagascar.

Locality in MadagascarPeyrieras, Causse de

Cultroribula bicuspidataMahunka, 1978b: 317, figs Kelifelly (Mahunka 2011D).

17 20.
Cultroribula bicuspidataMahunka 2010a: 48. CARABODOIDEAC. L. Koch, 1837

. i ) CARABODIDAE C. L. Koch, 1837
Distribution. Pantropical (except Australian).

Locality in Madagascar. Mananara Nord Afticarabodes
Biosphere Reserve and National Park (Mahunka Fernandez, Theron & Rollard, 2013
2010a).

Afticarabodes anjavidilavaFernandez, Theron &

CERATOPPIIDAE Kunst, 1971 Rollard, 2013

Afticarabodes anjavidilavafFernandez, Theron & Rol-
Trichoppia Balogh, 1961 lard, 2013b: 465, figs. 5.
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Distribution. Endemic to Madagascar.
Locality in Madagascanjavidilava (Fernan-
dez, Theron & Rollard 2013b).

AntongilibodesFernandez, Theron, Leiva,
Rollard & Tiedt, 2014

Antongilibodes paulad-ernandez, Theron, Leiva,
Rollard & Tiedt, 2014

Antongilibodes paula&ernandez, Theron, Leiva, Rol-
lard & Tiedt, 2014: 309, figs 392.

Distribution. Endemic to Madagascar.

Locality in Madagascarle de Nosy Mangabe
(Fernandez, Theron, Leiva, Rollard & Tiedt
2014).

Austrocarabodes (Austrocarabodes)
Hammer, 1966

Austrocarabodes (Austrocarabodes) albidus
(Balogh, 1960)

Carabodes albiduBalogh, 1960: 22, figs 224.

Carabodes albidusMahunka 2002b: 12.

Austrocarabodes albidusalogh & Balogh 2002: 240,
pl. 333. figs 12.

Austrocarabodes (Austrocarabodes) cellularis
(Balogh, 1962)

Carabodes cellulari8alogh, 1962b: 425, figs 1H8.

Carabodes cellularisMahunka 2002b: 12.

Austrocarabodes cellularisBalogh & Balogh 2002:
240, pl. 332. figs 1H.2.

Austrocarabodes (Austrocarabodes) cellulariss XEtD V
2004: 148.

Distribution. Endemic to Madagascar.
Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).

Austrocarabodes (Austrocarabodes)
lateoalveolatusviahunka, 2009

Austrocarabodes
102, figs 2729.

Austrocarabodes (Austrocarabodes)
6 XEtDV

lateoalveolatuslahunka, 2009a:

lateoalveotatus

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009a).

Austrocarabodes (Austrocarabodes) lunaris
(Balogh, 1962)

Austrocarabodes (Austrocarabodes) albidus6 X E t D #arabodes lunariBalogh, 1962b: 423, figs 146.

2004: 148.

Distribution. Endemic to Madagascar.
Locality in MadagascarManjakandriana La
Mandraka (Balogh 1960).

Austrocarabodes (Austrocarabodes) blancharti
Mahunka, 2009

Austrocarabodes blancharflahunka, 2009a: 100, figs
22 26.

Austrocarabodes (Austrocarabodes) blanchartt X EtD V

2010: 282.

Distribution. Endemic to Madagascar.

Carabodes lunarisMahunka 1993: 291.

Carabodes lunarisMahunka 2002b: 12.

Austrocarabodes lunari8alogh & Balogh 2002: 238,
pl. 329. figs 104.1.

Austrocarabodes (Austrocarabodes) lunari€ XEtD V
2004: 148.

Distribution. Endemic to Madagscar.

Localities in Madagascar.Quest Tanikely
(Balogh 1962b); Lokobe Strict Nature Reserve
(Mahunka 1993).

Austrocarabodes (Austrocarabodes)
madagascarensifUPLORY 6WDUGEé

Austrocarabodes (Austrocarabodes) madagascarensis
(UPLORY 6WDUEé 4.F ILJv A

(Mahunka 2009a). Austrocarabodes (Austrocarabodes) madagascarensis
New record. ODQJDEpP ,VODQG $Q WHhdol k& ®rol86 B0P2a: 443.

Primary rain forest, rotten wood. 19.02.1977. leg.

W. L. & D. L. Brown (Afr-JB2).

Locality in MadagascarVohimana Reserve

Distribution. Endemic to Madagascar.

12¢
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Locality in MadagascarORQWDJQH G 1$ P EAustrocarabodes (Austrocarabodes)
1IDWLRQDO 3DUN (UPLORY 6WD U épustulgreticulatusMahunka, 2009

Austrocarabodes (Austrocarabodes) mixtus Austrocarabodes pustuloreticulatidahunka, 2009a:

107, figs 3339.
Mahunka, 1996 Austrocarabodes (Austrocarabodes) pustuloreticutatus

. i 6 XEtDV
Austrocarabodes mixtudahunka, 1996b: 113, figs

1147. P : -
Austrocarabodes mixtudMahunka 2002b: 12. Distribution. Endemic to Madagascar.

Austrocarabodes (Austrocarabodes) mixtué XEtD V Locality in MadagascarVohimana Reserve
2004: 148. (Mahunka 2009a).

Austrocarabodes (Austrocarabodes) semilunatus

Distribution. Endemic to Madagascar. Mahunka, 2011

Locality in Madagascar.Andasibe (Perinet)

Forest Reserve (Mahunka 1996b). Austrocarabodes semilunatuslahunka, 2011b: 54,
figs 7a#.
Austrocarabodes (Austrocarabodes) Austrocarabodes  (Austrocarabodes)  semilunatus
parapustulatusMahunka, 2009 6XEtDV
Austrocarabodes parapustulatudlahunka, 2009a: Distribution. Endemic to Madagascar.
105, figs 3082. Locality in MadagascarPeyrieras, Causse de
Austrocarabodes (Austrocarabodes) parapustulatus Kelifelly (Mahunka 2011b).
6 XEtDV
Austrocarabodes parapustulatus (UPLORY 6 d{Btkb€arabodes (Austrocarabodes) spathulatus
2020c: 360, flgS % Mahunka. 1978
Austrocarabodes parapustulatug€rmilov & Frolov ’
2022a: 43.

Austrocarabodes (Austrocarabodes) spathulalia-
hunka, 1978a: 204, figs 6%80.

Distribution. Endemic to Madagascar. Austrocarabodes (Austrocarabodes) spathulafirsni-
Localities in Madagascaiohimana Reserve ORY 6WDUE& F
(Mahunka 2009a);0RQWDJQH G T$ P E U Austiocawhogeg)fugirocarabodes) spathulakrsni-
3DUN (UPLORY .6WDUE®@ F lov & Frolov 2022a: 43.

Austrocarabodes (Austrocarabodes) planisetus Distribution. Madagascar and Reunion.
Mahunka & Mahunka-Papp, 2011 Locality in MadagascarORQWDJQH GYI$PE
IDWLRQDO 3DUN (UPLORY 6WDUE

Austrocarabodes planisetuMahunka & Mahunka-

Papp, 2011: 130, figs 4e. Austrocarabodes (Austroflexap XEtD V
Austrocarabodes (Austrocarabodes) planisetu8 X EtD V

2014- 285, ( )P Austrocarabodes (Austrofelxa) armatus
Austrocarabodes planisetus (UPLORY 6WDUE F Mahunka, 2009

364, figs 8A0. . -
Austrocarabodes planisetuErmilov & Frolov 2022a: Ausltr50tga1rabodes armatuMahunka, 2009a: 98, figs

443. .

Austrocarabodes (Austrocarabodes) armatus XEtDV

s . 2010: 282.
Distribution. Endemic to Madagascar.

Localities in Madagascaiosy Komba Island Distribution. Endemic to Madagascar.

(Mahunka & Mahunka-Papp 2011); Montagne Locality in MadagascarVohimana Reserve
GY$PEUH 1DWLRQDO 3DUN (U BMabuRR4 20@4).D U é F
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New record.Antsiranana Prov. Nosy Komba
Island. Submontane rainforest remnants in the
NW valley of Antaninaomby summit with tree
ferns and withMarattia fraxineg at 5706580 m

alt. f 6 f (
3yFV 9B&R) (Afr-917).
Bovicarabodes

Fernandez, Theron & Rollard, 2013

Bovicarabodes deharvendiernandez, Theron &
Rollard, 2013

Bovicarabodes deharvengiernandez, Theron & Rol-
lard, 2013a: 4, figs: B2.

Distribution. Endemic to Madagascar.
Locality in MadagascaMarositry (Fernandez,
Theron & Rollard 2013a).

Bovicarabodes fortdauphiniFernandez, Theron
& Rollard, 2013

Bovicarabodes fortdauphirternandez, Theron & Rol-
lard, 2013a: 13, figH0 H69.

Distribution. Endemic to Madagascar.
Locality in Madagascar.St. Luke Coastal
Forest (Fernandez, Theron & Rollard 2013a).

Bovicarabodes jacquelinaéernandez, Theron,
Rollard, Leiva & Tiedt, 2016

Bovicarabodes jacquelinag&ernandez, Theron, Rol-
lard, Leiva & Tiedt, 2016: 80, figs: 5.

Distribution. Endemic to Madagascar.

Locality in Madagascaile de Nosy Mangabe
(Fernandez, Theron, Rollard, Leiva & Tiedt
2016).

Bovicarabodes levyi
Fernandez, Theron & Rollard, 2013

Bovicarabodes levyiFernandez, Theron & Rollard,
2013a: 8, figs: 3349.

Distribution. Endemic to Madagascar.
Locality in MadagascarAnjavililava (Fernan-
dez, Theron & Rollard 2013a).

Carabodes (Klapperiches}. L. Koch, 1835

Carabodes (Klapperiches) afrominusculus
Mahunka & Mahunka-Papp 2011

OHJ 7
Carabodes afrominusculusMahunka & Mahunka-

Papp, 2011: 132, figs Sa.
Carabodes (Klapperiches) afrominusculus 6 XEtDV
2014: 289.

Distribution. Endemic to Madagascar.
Locality in MadagascarAmbohitantely Forest
Reserve (Mahunka & Mahunka-Papp 2011).

Carabodes (Klapperiches) andasibe
Mahunka, 1993

Carabodes andasiblahunka, 1993a: 311, figs 449.

Carabodes andasib&lahunka 2002b: 12.

Carabodes abdasibésic!): Balogh & Balogh 2002:
232, pl. 319. figs 1H 2.

Carabodes (Klapperiches) andasibe6 XEtD V

Carabodes andasibélahunka 2009a: 91.

Distribution. Endemic to Madagascar.

Localities in MadagascaAnalamazoatra Spe-
cial Reserve before Andasibe (Mahunka 1993a);
Vohimana Reserve (Mahunka 2009a).

CavaecarabodeBernandez, Theron, Rollard &
Castillo, 2014

Cavaecarabodes anouchkae
Fernandez, Theron, Rollard & Castillo, 2014

Cavaecarabodes anouchk&&rnandez, Theron, Rol-
lard & Castillo, 2014b: 547, figs 363.

Distribution. Endemic to Madagascar.

Locality in Madagascar.Manankaza Forest
Station Ambohitantely (Fernandez, Theron, Rol-
lard & Castillo 2014b).

Congocepheus (CongocephelBalogh, 1958

Congocepheus (Congocepheus) germani
Fernandez, Theron, Rollard & Castillo, 2014

Congocepheus germahiernandez, Theron, Rollard &
Castillo, 2014b: 536, figs #.2.
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Congocepheus (Congocepheus) germaBiX EtD V
302.

Malgasodes curvisetuMahunka 2002b: 12.
Malgasodes curvisetu§ernandez, Theron, Rollard &

Castillo 2014a: 28, figs: 3.
Distribution. Endemic to Madagascar.
Locality in Madagascatlvontaka (15 km au S.
de Mananara) (Fernandez, Theron, Rollard &
Castillo 2014b).

Distribution. Endemic to Madagascar.
Localities in MadagascaMount Maromizaha
south of the Andasibe National Park (Mahunka
D 6DLQWH /XFH )HUQIQGH]
Congocepheus (Congocepheus) involutus & Castillo 2014a).
Mahunka, 1997
Malgasodes hungarorunMahunka, 2000

Congocepheus involutustahunka, 1997a: 133, figs
2224, Malgasodes hungarorumahunka, 2000a: 90, figsb.
Congocepheus involutulahunka 2002b: 12. Malgasodes hungarorunMahunka 2002b: 12.
Congocepheus involutugernandez, Theron, Rollard Malgasodes hungarorunfernandez, Theron, Rollard
& Tiedt 2013: 553, figs 15. & Castillo 2014a: 37, figs: 24£7.
Congocepheus (Congocepheus) involutus6é XEtD V
2018: 302. Distribution. Endemic to Madagascar.
o . Locality in MadagascarMananara Nord Bio-
Distribution. Endemic to Madagascar. sphere Reserve and National Park (Mahunka

Localities in Madagascatle de Nosy Boraha 2000a, Fernandez, Theron, Rollard & Castillo
(Mahunka 1997a); Vanjamanitra forest (8 km SE 2014a).

of Anjorzorobe), lle de Nosy Mangabe (Fernan-
dez, Theron, Rollard & Tiedt 2013).

New record. Central Plateau: Ambohitantely
Forest Reserve E of Manonkazo village (An-
kaszabz town). Relic xerophyllous (dry ever-

grggn)Y[:élatean for__estya(t 1580 P DOW Rrugbcepheus formosiahunka, 2009b: 50, figs 4.
i i +

Rugocepheusahunka, 2009

Rugocepheus formosuslahunka, 2009

(No. 9444) (Afr 857).
Machadocepheu8alogh, 1958
Machadocepheus pauliarBalogh, 1962

Machadocepheus pauliarBalogh, 1962b: 423, figs
1244,

Machadocepheus pauliaahunka 2002b: 12.

Machadocepheus paulianBalogh & Balogh 2002:
234, pl. 323. figs 8.

Distribution. Endemic to Madagascar.
Locality in MadagascarQuest Tanikely (Ba-
logh 1962b).
Malgasodedviahunka, 2000

Malgasodes curvisetustahunka, 2000

Malgasodes curvisetudahunka, 2000a: 87, figs4.

12¢

OH lf’zuggcepﬁébg Mrmosugernandez, Theron & Rollard

2013b: 470.

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009b).

Rugoceheus joffrevillei
Fernandez, Theron & Rollard, 2013

Rugocepheus joffrevilldternandez, Theron & Rollard,
2013b: 472, figs 2660.

Distribution. Endemic to Madagascar.

Locality in MadagascarJoffreville (Fernan-
dez, Theron & Rollard 2013b).

Tuberocepheualogh & Mahunka, 1969

Tuberocepheus (Tuberocepheus)
Balogh & Mahunka, 1969
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Tuberocepheus (Tuberocepheus) longus
(Balogh, 1962)

Machadocepheus longiBalogh, 1962a: 139, figs 20
31.

Machadocepheus longuslahunka 2002b: 12.

Tuberocepheus longuBalogh & Mahunka 1969: 9.

Tuberocepheus longuslahunka 2009a: 91.

Tuberocepheus longuslahunka 2011a: 5, figs82.

Tuberocepheus longus-ernandez, Theron, Rollard,
Leiva & Tiedt 2016: 83, figs: B2.

Tuberocepheus (Tuberocepheus) longus XEtD V
304.

Distribution. Endemic to Madagascar.
Localities in Madagascar.Manjahandriana,

Ambotolaona (Balogh 1962a); Vohimana Reserve

Distribution. Endemic to Madagascar.

Localities in MadagascarLokobe Strict Na-
ture Reserve ODKXQND NP IURP
lanaro on the road to Amboasary (Mahunka 1994,
Mahunka 1997a); Manjakatompo Forest Station
(Mahunka 1997a),

Leptotocepheus (LeptotocepheuBalogh, 1961

Leptotocepheus (Longocepheus) longus
(Balogh, 1960)

Pseudotocepheus longBsilogh, 1960: 25, figs 229.

Pseudotocepheus longidahunka 2002b: 12.

Pseudotocepheus longuBalogh & Balogh 2002: 153,
pl. 220. fig. 7.

(Mahunka 2009a); Mount Maromizaha south of LePtotocepheus (Longocepheus) long@smilov: &

the Andasibe National Park (Mahunka 2011a).

Tuberocepheus (Mangabebode3HU QiQ G H]

Theron, Leiva, Rollard & Tiedt, 2014

Tuberocepheus (Mangabebodes) kymatismosi
JHUQIQGH] 7KHURQ

Mangabebodes kymatismosH U Qi Q G H ]
Rollard & Tiedt, 2014: 298, figs B8.

/IHLYD 5ROODUG

7KHURQ

Minor 2018: 2271.

Distribution. Endemic to Madagascar.
Localities in MadagascarAnkazobe, Ambo-
hitantely; Andranomalaza, Manakombahiny-Est

(Balogh 1960).
7TLHGW
PapillocepheusBalogh & Mahunka, 1966

/HLYD
Papillocepheus decoratuslahunka, 1994

Tuberocepheus (Mangabebodes) kymatism@&K EtD V

2017: 305.

Distribution. Endemic to Madagascar.
Locality in Madagascarle de Nosy Mangabe
JHUQIQGH] 7KHURQ /HIiedtD
2014).

OTOCEPHEIDAE Balogh, 1961

Afrotocepheus (Didierotocepheus)
Mahunka, 1994

Afrotocepheus (Didierotocepheus) berndi
Mahunka, 1994

Didierotocepheus berndilahunka, 1994: 52, figsf82

Didierotocepheus berndMahunka 1997a: 119.

Didierotocepheus berndMahunka 2002b: 12.

Didierotocepheus berndt{sic!): Balogh & Balogh
2002: 154, pl. 222. figs .

Papillocepheus decoratddahunka, 1994: 54, figs 18
17.
Papillocepheus decoratuMahunka 2002b: 12.
Papillocepheus decoratusBalogh & Balogh 2002:
5850 . P18, Ggs A0.

Distribution. Endemic to Madagascatr.
Locality in Madagascarlle de Nosy Boraha
(Mahunka 1994).

Papillocepheus reductuslahunka, 1994

Papillocepheus reductuslahunka, 1994: 56, figs 18
20.

Papillocepheus reductuMahunka 2002b: 12.

Papillocepheus reductuBalogh & Balogh 2002: 151,
pl. 218. figs 34.

Distribution. Endemic to Madagascar.

Afrotocepheus  (Didierotocepheus) berndi 6 X EtDV Localities in Madagascafnalamazoatra Spe-

2004: 141.

cial Reservelle de Nosy Boraha (Mahunka 1994).
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Pseudotocepheus pygmaeh&ahunka 2002b: 12.
Pseudotocepheus pygmae@alogh & Balogh 2002:
152, pl. 219. fig. 3.

PseudotocepheuBalogh, 1961

Pseudotocepheus atolanaidahunka, 2009

Pseudotocepheus atolanakMahunka, 2009b: 52, figs
841,

Distribution. Madagascar and Mozambique.
Localities in MadagascaQuest Tanikely (Ba-
logh 1962b); Lokobe Strict Nature Reserve (Ma-

Distribution. Endemic to Madagascar. hunka 19974a).

Locality in Madagascar.Vohimana Reserve
(Mahunka 2009b).

New record Toamasina Province, Maromizaha
forest. Mossy montane rainforest with bamboo
(Nastussp.) undergrowth on the summit ridge of pseudotocepheus subtilidahunka & Mahunka-Papp,
Mt. Maromizaha, south of Andasibe Nat. Park and  2011: 133, figs 6al.
the AntananarivotxToamasina road, 2 km W of

Pseudotocepheus subtilis
Mahunka & Mahunka-Papp, 2011

Anevoka village, at 1086 P DOW
f ( OHJ 7
(Afr-923).

Pseudotocepheus lienhardilahunka, 1993

Pseudotocepheus lienhariflahunka, 1993a: 314, figs

50563.
Pseudotocepheus lienharditahunka 1997a: 119.
Pseudotocepheus lienharditahunka 2002b: 12.
Pseudotocepheus lienhardBalogh & Balogh 2002:
152, pl. 219. figs 9.

Distribution. Madagascar and Kenya.

Localities in Madagasca”nalamazoatra Spe-
cial Reserve (Mahunka 1993a, Mahunka 1997a),

3yFV

Dwtribution. Endemic to Madagascar.
1LRcality in MadagascarNosy Komba Island
(Mahunka & Mahunka-Papp 2011).

Pseudotocepheus tolanatdahunka, 1997

Pseudotocepheus tolanalMahunka, 1997a: 135, figs
2527.

Pseudotocepheus tolanamglahunka 2002b: 12.

Pseudotocepheus tolanar@alogh & Balogh 2002:
152, pl. 218. figs 14.6.

Distribution. Endemic to Madagascar.
Locality in Madagascar., NP IURP 7{ODQDU

on the road to Amboasary (Mahunka 1997a).

NP ITURP 7{ODQDUR RQ WKH URD @PH®DERErij¥an, 1951

(Mahunka 1997a).
Pseudotocepheus pauliamdalogh, 1960

Pseudotocepheus pauliaBialogh, 1960: 23, figs 25
26.

Pseudotocepheus pauliadilahunka 2002b: 12.

Pseudotocepheus paulianBalogh & Balogh 2002:
155, pl. 222. figs 8.

Distribution. Endemic to Madagascar.
Locality in MadagascarAmbatovositra, Ma-
nakambahiny-Est (Balogh 1960).

Pseudotocepheus pygmaeBalogh, 1962

Pseudotocepheus pygmaeBalogh, 1962b: 427, figs
1920.
Pseudotocepheus pygmaeiM&hunka 1997a: 119.

12¢

OPPIIDAE Grandjean, 1951
OPPIINAE Sellnick, 1937
Erioppia Balogh, 1983
Erioppia corpuzrarosae(UPLORY 6WDUEé

Erioppia corpuzrarosae(UPLORY 6WDUEé L

figs 1 8.

Distribution. Endemic to Madagascar.

Locality in Madagascar.Andasibe-Mantadia
1DWLRQDO 3DUN (UPLORY ©6WDUE
Erioppia malalatinae(Mahunka, 2009)

Multioppia malalatinaeMahunka, 2009b: 54, figs H85.
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Erioppia malalatinae 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve
(Mahunka 2009Db).

FusuloppiaBalogh, 1983
Fusuloppia neonominatgBalogh, 1962)

Oppia simplexBalogh, 1962a: 129, figs 15.

Fusuloppia simplex 6 XEtDV % DORJK

Fusuloppia simplexMahunka 2002a: 162.

Fusuloppia simplexMahunka 2002b: 12.

Fusuloppia simplexBalogh & Balogh 2002: 203, pl.
282. figs 64 .

Fusuloppia neonominata 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Ankaratra, col de
Faratsiho (Balogh 1962a).
Fusuloppia variosetosélahunka, 2010

Fusuloppia variosetosilahunka, 2010a: 53, figs ¥82.
Fusuloppia variosetosa (UPLORY 6WDUE&

Distribution. Endemic to Madagascar.
Localities in MadagascarRanomafanaMa-

nanara Nord Biosphere Reserve and National ParkUDLQIDOG® 6 f f
(Mahunka 2010a); Andasibe-Mantadia National OHJ 7 3yFV

3DUN (UPLORY ©6WDUE L

GoyoppiaBalogh, 1983
Goyoppia sexpiloséBalogh, 1961)

Oppia sexpilos@alogh, 1961: 17, fig. 15.

Goyoppia sexpilosaBalogh 1983: 53, table 16. fig. 24-
4.

Goyoppia sexpilosa6 XEtDV % DORJK

Goyoppia sexpilosavlahunka 1997a: 119.

Goyoppia sexpilosaMahunka 2002a: 162.

Goyoppia sexpilosaMahunka 2002b: 12.

Goyoppia sexpilosaBalogh & Balogh 2002: 226, pl.
312. fig. 3.

Goyoppia sexpilosa (UPLORY 6WDUEé

Goyoppia sexpiloséErmilov & Frolov 2022a: 443.

Distribution. Endemic to Madagascar.

Localities in Madagascar.Manjahandriana,
Ambotolaona % D O RJK
National Park (Mahunka 1997a); Andasiden

WDGLD 1DWLRQDO 3[20PNi)). (UPLORY

LemuroppiaMahunka, 1994
Lemuroppia helleriMahunka, 1994

Lemuroppia hellerMahunka, 1994: 62, figs 389.

Lemuroppia helleriMahunka 2002a: 162.

Lemuroppia helletiMahunka 2002b: 13.

Lemuroppia helleri Balogh & Balogh 2002: 226, pl.
312. figs 12.

Lemuroppia helleriMahunka 2009a: 91.

Distribution. Endemic to Madagascar.

Localities in Madagascainalamazoatra Spe-
cial Reserve (Mahunka 1994); Vohimana Reserve
(Mahunka 2009a).

New recordsAntsiranana Prov. Nosy Komba
Island. Submontane rainforest remnant in the NW
valley of Antaninaomby summit with tree ferns
and with Marattia fraxineg at 570680 m alt.

f 6 f ( OHJ
(Nio. 9862) (Afr-917); Toamasina Prov. Mananara
Nord Biosphere Reserve and National Park.
Lowland rainforest on the NW slope of Behafotra
Hill, at 250800 m alt., with 3500 mm annual
(15.08:1998,

1 R920). $I1U

Oppia (Lasiobelbajpoki, 1959
Oppia (Lasiobelba) lemuriaMahunka, 1997

Lasiobelba lemuriaviahunka, 1997a: 139, figs 30.
Lasiobelba lemuriaMahunka 2002a: 162.
Lasiobelba lemuriaMahunka 2002b: 13.

Oppia (Lasiobelba) lemuria 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in MadagascarLokobe Strict Nature
Reserve (Mahunka 1997a).

ParoppiaHammer, 1968

L

Paroppia brevisetgBalogh, 1962)

Oppia brevisetaBalogh, 1962c: 100, figs 146.

12¢
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Paroppia breviseta (UPLORY 6WDUEé L  Distribution. Endemic to Madagascatr.
o o _ Localities in MadagascarAndasibe (Perinet)
Distribution. Ethiopian region. Forest Reserve (Mahunka 1996b); Vohimana Re-

Locality in MadagascarAndasibe-Mantadia serve (Mahunka 2009b).
IDWLRQDO 3DUN (UPLORY ©6WDUE L
Leptoppia proceraMahunka, 1997
BRACHIOPPIINAE 6 XEtDV
Leptoppia procerdMahunka, 1997a: 142, figs 443.

Brachioppiella (GressittoppiaBalogh, 1983 Leptoppia proceraMahunka 2002a: 162.
Leptoppia proceraMahunka 2002b: 13.
Brachioppiella (Gressittoppia) sensilla Leptoppia proceraMahunka 2009b: 48.
(Mahunka, 2002) Leptoppia proceraErmilov & Frolov 2022a: 443.

: : . - Distribution. Endemic to Madgascar.
Jermyia sensilldahunka, 2002a: 167, figs#. .
Jermyia sensillaMahunka 2002b: 12. Localities in MadagascatORQWDJQH GT$PE
Gressittoppia sensiltaVahunka 2010a: 48. National Park (Mahunka 1997a); Vohimana Re-
Brachiopiella (Gressittoppia) sensill&rmilov & Sta-  serve (Mahunka 2009b).

ue L

OXYOPPIINAE 6 X E tT989
Distribution. Endemic to Madagascar.

Localities in MadagascaiN of Andovoranto, ArcoppiaBalogh, 1983
between Artdombo and Andovoa (Mahunka _
2002a); Mount Maromizaha, south of the Anda- Arcoppia zsuzsankagViahunka, 2002)

sibe National Park (Mahunka 2010a); Andasibe- . . ,
ODQWDGLD 1DWLRQDO 3DUN ( Q’ﬁ@pﬁgﬂié\(zsuzé"\‘)@kﬁﬁﬂ?@”ka' f002a: 174, figs

) ) ) ) . Oxyoppiella zsuzsankaklahunka 2002b: 13.
Brachioppiella (Gressittoppia) pocsi Oxyoppiella (Oxyoppiella) zsuzsankaklahunka &
Mahunka, 2002 Mahunka-Papp 2012: 44.
Arcoppia zsuzsankae 6 XEtD V
Gresittoppia pocsMahunka, 2002a: 169, figs#.
Gresittoppia pocsiMahunka 2002b: 12. Distribution. Endemic to Madagascar.
Brachioppiella (Gressittoppia) pocsi 6 XEtDV Localities in MadagascaiN of Andovoranto,
122. between Artdombo and Andovoa (Mahunka
2002a); Nosy Mangabe Island (Mahunka & Ma-

Distribution. Endemic to Madagascar. hunka-Papp 2012).

Locality in MadagascarN of Andovoranto,
between Artdombo and Andovoa (Mahunka

2002a). Fossoppia (Fossoppiaylahunka, 1994

_ Fossoppia (Fossoppia) calcaratdahunka, 1994
LeptoppiaMahunka, 1997
Fossoppia calcaratdahunka, 1994: 81, figs 7.
Leptoppia benyovszkyahunka, 1996 Fossoppia calcarataMahunka 2002a: 162.
Fossoppia calcarataMahunka 2002b: 12.
Leptoppia benyovszikiylahunka, 1996b: 116, figs #82. Fossoppia calcarataMahunka 2009b: 48.

Leptoppia benyovszkyWahunka 2002a: 162. Fossoppia calcarataMahunka 2009c: 339.
Leptoppia benyovszkyWahunka 2002b: 13. Fossoppia (Fossoppia) calcarata6 XEtD V
Leptoppia benyovszkyWahunka 2009b: 48. Fossoppia calcarataErmilov & Frolov 2022a: 443.

13C



+ R UY i W Oribatid Bi@s of Madagascar

Distribution. Endemic to Madagascar.
Localities in Madagascar. Lokobe Strict
Nature Reserve (Mahunka 1994);

Localities in Madagascarlle Nosy Boraha
(Mahunka 1997a); Nosy Komba Island (Mahunka

Vohimana 2011b).

Reserve (Mahunka 200900 RQWDJQH GT$PEUH

National Park (Mahunka 2009c).
Fossoppia (Multifossoppia)p XEtD V

Fossoppia (Multifossoppia) pirata
Mahunka, 1994

Fossoppia pirataMahunka, 1994: 83, figs 781.
Fossoppia pirataMahunka 2002a: 162.
Fossoppia pirataMahunka 2002b: 12.
Fossoppia (Multifossoppia) pirata 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascarlle de Nosy Boraha
(Mahunka 1994).

LineoppiaBalogh & Balogh, 1983
Lineoppiatuberosa(Mahunka, 2009)

Oxyoppia (Oxyoppia) tuberosiahunka, 2009b: 56,
figs 1648.
Lineoppia tuberosa 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in Madagascanohimana Reserve
(Mahunka 2009b).

OxyoppiaBalogh & Mahunka, 1969
Oxyoppia (DzarognetalKulijev, 1978

Oxyoppia (Dzarogneta) pustulata
Mahunka, 1997

Oxyoppia pustulatdMahunka, 1997a: 144, figs 448.

Oxyoppia pustulataMahunka 2002a: 162

Oxyoppia pustulataMahunka 2002b: 13.

Oxyoppia pustulataBalogh & Balogh 2002: 185, pl.
256. fig. 15., pl. 257. fig. 1.

Oxyoppiella(sic!) punctulata(sic!): Mahunka 2011b:
44,

Oxyoppia (Dzarogneta) pustulata6 X EtD V

Distribution. Endemic to Madagascar.

Oxyoppia (Oxyoppiella)e XEtD V
1986

Oxyoppia (Oxyoppiella) crassata
Mahunka & Mahunka-Papp, 2012

Oxyoppia (Oxyoppiella) crassatdahunka & Mahun-
ka-Papp, 2012: 44, figs Hab.

Distribution. Endemic to Madagascar.

Locality in MadagascarAntongil Bay, Nosy
Mangabe Island (Mahunka & Mahunka-Papp
2012).

MYSTROPPIINAE Balogh, 1983
Brachioppiella (Brachioppiella)Mahunka, 1986

Brachioppiella (Brachioppiella) boraha
Mahunka, 1994

Brachioppiella borahaviahunka, 1994: 57, figs 225.
Brachioppiella borahaMahunka 1997a: 119.
Brachioppiella borahaMahunka 2002a: 162.
Brachioppiella borahaMahunka 2002b: 12.
Brachioppiella boraha Balogh & Balogh 2002: 211,
pl. 294, figs 210.
Rugoppia borahaMahunka 2009a: 110, figs 442.
Rugoppia borahaMahunka 2010a: 48.
Brachioppiella (Brachioppiella) boraha 6 XEtD V
204.

Distribution. Madagascar and New Zealand.
Localities in Madagascaile de Nosy Boraha
(Mahunka 1994, Mahunka 1997a); Vohimana Re-
serve (Mahunka 2009a); Mananara Nord Bios-
phere Reserve and National Park (Mahunka

2010a).

StriatoppiaBalogh, 1958
Striatoppia luisaeMahunka, 1994
Striatoppia luisaéMahunka, 1994: 76, figs 670.

Striatoppia luisiag(sic!): Mahunka 1997a: 120.
Striatoppia luisiag(sic!): Mahunka 2002a: 162.
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Striatoppia luisaeMahunka 2002b: 13.
Striatoppia luisae Balogh & Balogh 2002: 185, pl.
257. figs 647.

Distribution. Endemic to Madagascar.
Localities in MadagascaAnalamazoatra Spe-

cial Reserve (Mahunka 1994); lle de Nosy Boraha

(Mahunka 1994, Mahunka 1997a).
Striatoppia madagascarensBalogh, 1961

Striatoppia madagascarendgalogh, 1961: 19, figs
18409.

Striatoppia madagascarensiBalogh 1983: 32.

Striatoppia madagascarensis6 XEtD V
388.

Striatoppia madagascarensislahunka 2002a: 162.

Striatoppia madagascarensiSlahunka 2002b: 13.

Striatoppia madagascarensiBalogh & Balogh 2002:
185, pl. 257. figs 1@.1.

Striatoppia madagascarensislahunka & Mahunka-
Papp 2012: 44,

Distribution. Madagascar and Vietnam.
Localities in MadagascaMont Papango near
Befotaka (Balogh 1960); Nosy Komba Island
(Mahunka & Mahunka-Papp 2012).
L ANCEOPPIINAE Balogh,1983
Lanceoppia (Baioppia)-uxton, 1985

Lanceoppia (Baioppia) rugosa

%DORJK

Lanceoppia (Bicristoppia) cucheana
Mahunka, 1994

Lanceoppia cucheanslahunka, 1994: 58, figs 282.

Lanceoppia cuchean®ahunka 2002a: 162.

Lanceoppia (Lanceoppia) cucheandahunka 2002b:
12.

Lanceoppia cuchean®alogh & Balogh 2002: 219, pl.
303. figs 56.

Aethioppia cucheana Mahunka & Mahunka-Papp
2012: 44.

Lanceoppia (Bicristoppia) cucheana6 XEtD V

Distribution. Endemic to Madagascatr.

Localities in Madagasca”nalamazoatra Spe-
cial Reserve (Mahunka 1994); Mananara North
Biosphere Reserve and National Park (Mahunka
& Mahunka-Papp 2012).

Lanceoppia (Bicristoppia) kalalao
Mahunka, 1997

Lanceoppia (Bicristoppia) kalalabahunka, 1997a:
135, figs 2883.

Lanceoppia (Bicristoppia) kalaladvlahunka 2002a:
162.

Lanceoppia (Bicristoppia) kalaladvlahunka 2002b:
12.

Distribution. Endemic to Madagascar.

Locality in Madagascarlle de Nosy Boraha
(Mahunka 1997a).

New record Nosy Mangabe Island in Antongil
Bay S of Maroantsetra town. Mesic lowland rain-

(UPLORY —6wDUe forest on the W slope at#l P DOW f 6
Lanceoppia (Baioppia) rugosa(UPLORY 6 Vklﬁfu g ( OHJ 7 3yFV 1R
2020d: 703, fig. 3. r-859).
Lanceoppia (Baioppia) rugosa (UPLORY 6WDUE

2020i: 447.
Lanceoppia (Baioppia) rugosaErmilov & Frolov
2022a: 43.

Distribution. Endemic to Madagascar.

Localities in MadagascatORQWDJQH G ﬂL§ >

yf gz.
ULGR] : Oe? :' | i)(_.Lgnlgze\g(;ppia) ﬁu\)%isgﬁsgarenmhunka

1IDWLRQDO 3DUN (UPLORY-
dasibeODQWDGLD 1DWLRQDO 3D
2020i).

Lanceoppia (Bicristoppia)6 XEtD V

132

Llé]meceoppia (LanceoppiaHammer, 1962

Lanceoppia (Lanceoppia) madagascarensis
Mahunka, 2002

madagascarensiahunka, 2002a: 171,

Lanceoppia madagascarensidahunka 2011b: 44.
Lanceoppia madagascarensiSlahunka & Mahunka-
Papp 2012: 44.
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Lanceoppia madagascarensistUPLORY
446.

6 WDUé Pustuloppia madagassicklahunka, 1994

Lanceoppia (Lanceoppia) madagascarensis6 X E t D Bystuloppia madagassiddahunka, 1994: 66, figs 40

2004: 110.

Distribution. Endemic to Madagascar.
Localities in MadagascaMount Maromizaha,

south of the Andasibe National Park (Mahunka
2002a); Nosy Komba Island (Mahunka 2011b, Pustuloppia madagassica (UPLORY

Mahunka & Mahunka-Papp 2012); Andasibe-
ODQWDGLD 1DWLRQDO 3DUN

Lanceoppia (Lancelalmoppiap XEtD V

Lanceoppia (Lancelalmoppia) ravenala
(Mahunka, 1994)

Radamoppia ravenal®ahunka, 1994: 68, figs. 485.

Radamoppia ravenatgsic!): Mahunka 2002a: 162.

Radamoppia ravenalavlahunka 2002b: 13.

Radamoppia ravenalaBalogh & Balogh 2002: 222,
pl. 306. figs 114.2.

Lancelalmoppia ravenaldMahunka 2009a: 91.

Lancelalmoppia (Lancelalmoppia) ravenal&rmilov

6WDUEé L

Distribution. Endemic to Madagascar.
Localities in Madagascar. Analamazoatra
Special Reserve (Mahunka 1994);

(UPLO

\ohimana

46.
Pustuloppia madagassicMahunka 2002a: 162.
Pustuloppia madagassicMahunka 2002b: 13.
Pustuloppia madagassicaBalogh & Balogh 2002:
224, pl. 309. figs 45.

E& 6WDUE
Distribution. Endemic to Madagascar
Localities in Madagasca”Analamazoatra Spe-

cial Reserve (Mahunka 1994); Andasibe-Mantadia
6WDUE

1DWLRQDO 3DUN (UPLORY

SetoppiaBalogh, 1983
Setoppia vangdMahunka, 1994)

Radamoppia vang®ahunka, 1994: 70, figs 561.

Radamoppia vangaviahunka 2002a: 162.

Radamoppia vangaviahunka 2002b: 13.

Radamoppia vangaBalogh & Balogh 2002: 218, pl.
302. figs 56.

Setoppiavanga 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in Madagascarlle de Nosy Boraha

Reserve (Mahunka 2009a); Andasibe- Mantadla(Mahunka 1994)

IDWLRQDO 3DUN (UPLORY

OtoppiaBalogh, 1983
Otoppia midagBalogh, 1962)

Oppia midasBalogh, 1962a: 133, figs 202.

Otoppia midasBalogh 1983: 42, table 11 fig. Bi-

Otoppia midas 6 XEtDV % DORJK

Otoppia midasMahunka 2002a: 162.

Otoppia midasMahunka 2002b: 13.

Otoppia midasBalogh & Balogh 2002: 215, pl. 298.
figs 647.

Distribution. Endemic to Madagascar.
Locality in MadagascarManjakandriana, La
Mandraka (Balogh 1962a).

PustuloppiaMahunka, 1994

6WDUE

TrematoppiaBalogh, 1962
Trematoppia cristipe®alogh, 1962

Trematoppia cristipeBalogh, 1962a: 135, figs 235.

Trematoppia cristipesBalogh 1983: 40, table 10 fig.
174.

Trematoppia cristipes 6 XEtDV % DORJK

Trematoppia cristipesMahunka 1997a: 120.

Trematoppia cristipesMahunka 2002a: 162.

Trematoppia cristipesMahunka 2002b: 13, figs 18
16.

Trematoppia cristipesBalogh & Balogh 2002: 221, pl.
306. figs 78.

Trematoppia cristipedMahunka 2011a: 7, figs 126.

Trematoppia cristipeErmilov & Frolov 2022a: 43.

Distribution. Madagascar and Mexico.
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Localities in MadagascaMont Papango near
%HIRWDND %DORJK D

(Mahunka 2011a).

MEDIOPPINAE 6 XEtDV  0tQ9BE H ]

Microppia Balogh, 1983
Microppia minus(Paoli, 1908)

Damaeosoma minu3aoli, 1908: 48, pl. 3. fig. 11.
Microppia minus Mahunka 2009a: 91.

Distribution. Cosmopolitan.
Locality in MadagascarVohimana Reserve
(Mahunka 2009a).

MULTIOPPIINAE Balogh,1983

Multioppia (Hammeroppia)
Vasiliu & Ivan, 2009

Multioppia (Hammeroppia) wilsoniAoki, 1964

Multioppia wilsoniAoki, 1964: 652, figs @8.

Multioppia (Hammeroppia) wilsoni (UPLORY
2020d: 705.

Multioppia (Hammeroppia) wilsoni (UPLORY
2020i: 447.

Multioppia (Hammeroppia) wilsonErmilov & Frolov
2022a: 43.

Distribution. Cosmopolitan except the Antarc-
tic region.

Localities in MadagascatORQWDJQH GI®RPEUHP DOW

1IDWLRQDO 3DUN (20Radp Rnda-

sibe-ODQWDGLD 1DWLRQDO 3DUN

2020i).
Ramusella (Insculptoppia)e XEtD V

Ramusella (Insculptoppia) alata
(Mahunka, 1997)

Sphagnoppia alatdahunka, 1997a: 147, figs 493.

Sphagnoppia alataMlahunka 2002a: 162.
Sphagnoppia alataviahunka 2002b: 13.

134

0 R Q3AADig-
National Park, Island of Nosy Be Lokobe Strict Ramusella
Nature Reserve (Mahunka 1997a); Ranomafana

Sphagnoppia alataBalogh & Balogh 2002: 226, pl.

(%111114 GI$PE
(Insculptoppia) alata 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in Madagascarlle de Nosy Boraha
(Mahunka 1997a).

Ramusella (Insculptoppia) lata
Mahunka & Mahunka-Papp, 2012

Ramusella (Insculptoppia) lat&lahunka & Mahunka-
Papp, 2012: 47, figs 34d.

Ramusella (Insculptoppia) lata (UPLORY
2020i: 447.

6wWDU

Distribution: Endemic to Madagascar.
Localities in MadagascaMananara North Bi-
osphere Reserve and National Park (Mahunka &
Mahunka-Papp 2012); Andasibe-Mantadia Natio-

QDO 3DUN (UPLORY ©6WDUE
Remarks. During collection research we
recocnized that the label in the vial refers to a
different locality than the published one; holotype
and one paratype: Nosy Mangabe Island in
Antongil Bay S of Maroantsetra town. Mesic
Iowland rainforest on the W slope at 1-300 m alt.

(Afr 859)

( OHJ 7
%%% Even in the handwritten
HERRN RI 6iQGRU ODKXQND
6GAMmecied to the holotype. From the published
holotype locality we found just another paratype:
Toamasina Prov., Mananara Nord Biosphere
Reserve and National Park. Lowland rainforest on
the E slopes of Mahavoho Hill (very wet types
along Manahovo River, with many tree ferns,
palms and Pandanus ssp., less humid on slopes) at
f ©®75Ef 14
6WDUE@ OHJ 7 3yFV 1R1).
(UPLORY 6 WD
Ramusella (Insculptopplella)
6 XEtDV 5RGULJH]

L

3yF'

$1U

Ramusella (Insculptoppia) aepyornis
Mahunka, 1994

Ramusella aepyornislahunka, 1994: 74, figs 686.

Ramusella aepyornidahunka 2002a: 162.

Ramusella aepyornidahunka 2002b: 13.

Ramusella aepiornigsic!): Balogh & Balogh 2002:
207, pl. 288. fig. 15., pl. 289. fig. 1.
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Ramusella (Insculptoppiella) aepyornis6 XEtD V
119.

Locality in MadagascarORQWDJQH GYS$PE
IDWLRQDO 3DUN (UPLORY 6WDUE

Ramusella (Insculptoppia) aepyornidahunka 2009c:
339.

Distribution. Endemic to Madagascar.
Localities in Madagascar. 53 km from

OPPIELLINAE Seniczak,1975

Berniniella (Berniniella) Balogh, 1983

7{ODQDUR RQ WKH URMGNK R HBefhmiRiR ¥Berkiniella) bicarinata (Paoli, 1908)

1994); 7 NP
boasary (Mahunka 2009c).

Ramusella (RamusellaHammer, 1962

Ramusella (Ramusella) arcuata
Mahunka & Mahunka-Papp, 2012

Ramusella (Ramusella) arcuatdahunka & Mahunka-
Papp, 2012: 45, figs 24c.

Distribution. Endemic to Madagascar.

Locality in MadagascarMananara North Bio-
sphere Reserve and National Park (Mahunka &

Mahunka-Papp 2012).

Ramusella (Ramusella) clavipectinata
(Michael, 1885)

Notaspis clavipectinatMichael, 1885: 395, pl. 7. fig. 6.

Ramusella (Ramusella) clavipectinataMahunka
2009c: 339.

Ramusella clavipectinataErmilov & Frolov 2022a:
243.

Distribution. Semicosmopolitan

(Paleartic:

IURP 7{ODQDUR RQ WKH URDG WR $P

Dameosoma bicarinatufdaoli, 1908: 59, fig. 4: 21.

Berniniella bicarinata Mahunka & Mahunka-Papp
2012: 44.

Berniniella (Berniniella) bicarinata6 XEtD V

Distribution. Palearctic region, Madagascar
and Vietnam.

Locality in MadagascarNosy Komba Island
(Mahunka & Mahunka-Papp 2012).

ElaphoppiaBalogh, 1983
Elaphoppia quadripilosaBalogh, 1960)

Oppia quadripilosaBalogh, 1960: 18, figs 14.7.
Elaphoppia quadripilosa Balogh 1983: 24, table 3,
figs 95.
Elaphoppia quadripilosa 6 XEtDV % DORJK
Elaphoppia quadripilosaMahunka 1997a: 119.
Elaphoppia quadripilosaMahunka 2002a: 162.
Elaphoppia quadripilosaMahunka 2002b: 12.
Elaphoppia quadripilosaBalogh & Balogh 2002: 188,
pl. 262. figs 12.

Distribution. Madagascar and Vietnam.
Localities in Madagascar.Manjahandriana,

frequent, U.S.A.: California, furthermore Mada- Ambotolaona (Balogh 1960); lle de Nosy Boraha

gascar, Oriental and Hawai).

(Mahunka 1997a).

Locality in MadagascarORQWDJQH GY$PEUH

National Park (Mahunka 2009c).
Ramuselloppia6 XEtD V
Ramuselloppia indistinctal UPLORY

Ramuselloppia indistincta(UPLORY
689, figs 12.
Ramuselloppia indistinctaErmilov & Frolov 2022a:

443.

Distribution. Endemic to Madagascar.

5RGUtIXH]

6 WD

OppiellaJacot, 1937
Oppiella nova(Oudemans, 1902)

remaeus novu@udemans, 1902: 36.
Epiella novaMahunka 1997a: 120.

_Oppiella_novaMahunka 2002a: 162.
6WD U eéoppielidh

ovaMahunka 2002b: 13.

Oppiella nova Mahunka 2009c: 339.

Oppiella nova Mahunka 2011b: 44.

Oppiella (Oppiella) novaMahunka & Mahunka-Papp
2012: 44.

Oppiella nova Ermilov & Frolov 2022a: 43.

13¢
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Distribution. Cosmopolitan.
Localities in MadagascatMontagne d'Ambre

Distribution. Endemic to Madagascar.
Locality in MadagascarManjakandriana, La

National Park (Mahunka 1997a, Mahunka 2009c); Mandraka (Balogh 1962a).

Andasibe (Perinet) (Mahunka 2011b);
Mahunka-Papp 2012).

QUADROPPIIDAE Balogh, 1983
Quadroppia (CoronoquadroppiaBalogh, 1983

Quadroppia (Coronoquadroppia) circumita
(Hammer, 1961)

Oppia circumitaHammer, 1961: 48, fig. 39.
Quadroppia circumita Mahunka & Mahunka-Papp
2012:48, figs 4a#b.

Nosy
Komba Island (Mahunka 2011b, Mahunka &

SUCTOBELBIDAE JACOT, 1938
InterbelbaMahunka & Mahunka-Papp, 2012

Interbelba solifera
Mahunka & Mahunka-Papp, 2012

Interbelba soliferaMahunka & Mahunka-Papp, 2012:
48, figs 5abb.

Distribution. Endemic to Madagascar.
Locality in MadagascarAntongil Bay, Nosy
Mangabe Island (Mahunka & Mahunka-Papp

Quadroppia (Coronoquadroppia) circumita 6XEtD\é012)_

2004: 113.

Distribution. Pantropical and subtropical.
Locality in MadagascarNosy Komba Island
(Mahunka & Mahunka-Papp 2012).

TRIZETOIDEA Ewing, 1917
NOSYBELBIDAE Mahunka, 1994

NosybelbaMahunka, 1994
Nosybelba oppian&ahunka, 1994

Nosybelba oppianMahunka, 1994: 86, figs 820.

Nosybelba oppianavlahunka 2002a: 162.

Nosybelba oppianavlahunka 2002b: 13.

Nosybea(sic!) oppiana Balogh & Balogh 2002: 194,
pl. 270. figs 67.

Distribution. Endemic to Madagascar.
Locality in Madagascanalamazoatra Speci-
al Reserve (Mahunka 1994).

Nosybelba spinipe@Balogh, 1962)

Oppia spinipeBalogh, 1962a: 131, figs H9.
Aethioppia spinipesBalogh 1983: 54.

Aethioppia spinipes 6 XEtDV % DORJK
Aethioppia spinipesvMiahunka 2002a: 162.
Aethioppia spinipesMahunka 2002b: 12.
Nosybelba spinipes 6 XEtD V

13¢

Novosuctobelba (Leptosuctobelb&hinone,
2003

Novosuctobelba (Leptosuctobelba) bercziki
(Mahunka, 2009)

Madabelba berczikMahunka, 2009b: 58, figs 11.
Novosuctobelba (Leptosuctobelba) bercziki6 XEtDV
2017: 259.

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009b).

Novosuctobelba (Leptosuctobelba) duplicondyla
(Mahunka, 2009)

Suctobelbella duplicondyldahunka, 2009a: 113, figs
46 49.

Novosuctobelba (Leptosuctobelba) duplicondysau-
EtDV

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009a).

Novosuctobelba (Leptosuctobelba) madegassica
(Mahunka, 2011)

Neosuctobelba madegassiddahunka, 2011a: 9, figs
17 20.
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Novosuctobelba (Leptosuctobelba) madegassia-
EtDV

Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve
(Mahunka 2011a).
Parasuctobelbadammer, 1977

Parasuctobelba subcomplexa
(Balogh & Mahunka, 1968)

Suctobelba subcomplex@alogh & Mahunka, 1968:
328, fig. 18.
Parasuctobelba subcomplexa6 XEtD V

Distribution. Pantropical: Neotropical, Orien-

tal (Borneo), Ethiopian (Guinea Ecuatorial: 1.

Bioko [Fernando Poo] and Kenya) and Hawaii.

xerophyllous (dry evergreen) plateau forest at
15004530 m alt. 0% OHJ 7
(No. 9444) (Afr-857).

3yF\

Persuctobelba flagellatissima
Mahunka & Mahunka-Papp, 2012

Persuctobelba flagellatissimMahunka & Mahunka-
Papp, 2012: 50, figs Géc.

Distribution. Endemic to Madagascar.

Locality in MadagascarAntongil Bay, Nosy
Mangabe Island (Mahunka & Mahunka-Papp
2012).

Persuctobelba monstdvlahunka, 2001

Persuctobelba monstéfahunka, 2001: 281, figs8B.
Persuctobelba monsteMahunka 2002b: 13.

New record.Antsiranana Prov. Nosy Komba Persuctobelba monsteMahunka 2009b: 48.

Island. Submontane rainforest remnants in the
NW valley of Antaninaomby summit with tree

ferns and withMarattia fraxineg at 570580 m
alt. f 6 f (
3yFV 9B&) (Afr-917).

RemarksNew to the fauna of Madagascar.

Parasuctobelba vohimaniahunka, 2009

Parasuctobelba vohimanMahunka 2009a: 110, figs
43 45.

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009a).

Persuctobelbaviahunka, 2001
Persuctobelba divisMahunka, 2001

Persuctobelba divisMahunka, 2001: 278, figs4.
Persuctobelba divisaMahunka 2002b: 13.

Distribution. Endemic to Madagascar
Localities in MadagascaiMount Maromizaha,

south of the Andasibe National Park, Mananara

Distribution. Endemic to Madagascar.

Localities in Madagascarbetween Ambato-
l@ana and Mandraka (Mahunka 2001); Vohimana
Reserve (Mahunka 2009b).

Suctobelbella (UssuribatalRyabinin, 1975

Suctobelbella (Ussuribata) spirochaeta
Mahunka, 1983

Suctobelbella spirochaetMahunka, 1983c: 425, figs
84 88.

Suctobelbella spirochaetdahunka 2009a: 91.

Suctobelbella (Ussuribata) spirochaetaErmilov,
6KWDQFKDHYD 6 XEtDV

Distribution. Ehtiopian and Japan.
Locality in Madagascar.Vohimana Reserve
(Mahunka 2009a).

Suctobelbella (Ussuribata) variosetosa
(Hammer, 1961)

Suctobelba variosetoddammer, 1961: 43, fig. 35.
Discosuctobelba variosetossMahunka & Mahunka-
Papp 2012: 44,

Nord Biosphere Reserve and National Park (Ma-syctobelbella (Ussuribata)  variosetosaErmilov,

hunka 2001).

New record Ambohitantely Forest Reserve, E
of Manonkazo village (Ankaszabz town). Relic

6KWDQFKDHYD 6XEtDV

Distribution. Pantropical (frequent) and Japan.

137



+ R UY i W Oribatid Bi@s of Madagascar

Locality in Madagascar.Masoala Peninsula
(Mahunka & Mahunka-Papp 2012).
Remarks During collection research we

Locality in Madagascar.Vohimana Reserve
(Mahunka & Mahunka-Papp 2011).

recognized that the label in the vial refers to a Tectocepheus velatus velat(iglichael, 1880)

different locality than the published one: Antsi-

ranana Prov. Nosy Komba Island. SubmontaneTegeocranus velatidichael, 1880: 190, pl. 6. figs®.
rainforest remnants in the NW valley of Antani- Tectocepheus velatus velatidahunka 2009c: 347.
naomby summit with tree ferns and with Marattia Tectocepheus velatus velatuSchabetsberger et al.

fraxinea, at 57& P DOW f

OHJ 7 3yFV 1R17).

Even LQ WKH KDQGZULWWHQ QRWHERRN RI
Mahunka this locality is connected to the species.

SuctobelbilaJacot, 1938

Suctobelbila punctocostulata
Mahunka & Mahunka-Papp, 2012

Suctobelbila punctocostulatMahunka & Mahunka-
Papp, 2012: 51, figs #c.

Distribution. Endemic to Madagascar.
Locality in MadagascarAntongil Bay, Nosy

Mangabe Island (Mahunka & Mahunka-Papp

2012).

Suctobelbila tumida
Mahunka & Mahunka-Papp, 2012

Suctobelbila tumidéMahunka & Mahunka-Papp, 2012:
53, figs 8aBc.

Distribution. Endemic to Madagascar.
Locality in MadagascamNosy Mangabe Island
(Mahunka & Mahunka-Papp 2012).

TECTOCEPHEOIDEA Grandjean, 1954
TECTOCEPHEIDAE Grandjean, 1954

TectocepheuBerlese, 1896
Tectocepheus minoBerlese, 1903
Tectocepheus min@erlese, 1903: 252.

Tectocepheus minoMahunka & Mahunka-Papp 2011:
126.

Distribution. Semicosmopolitan: Central and
South Europe, East Asia, tropical.

13¢

2013: 331.
Téc;u& e@ eus velatus velat&smilov & Frolov 2022a:

6iQGRU

Distribution. Cosmopolitan.

Locality in MadagascarORQWDJQH GI$PE
National Park (Mahunka 2009c); Amber Moun-
tains National Park (Schabetsbergeal 2013).

LIMNOZETOIDEA Thor, 1937
AUSTRACHIPTERIIDAE Luxton, 1985

Lamellobates (Lamellobatesjammer, 1958

Lamellobates (Lamellobates) cuneatus
Mahunka, 2010

Lamellobates cuneatuglahunka, 2010a: 54, fig83+
25.

Lamellobates (Lamellobates) cuneatuss XEtD V
321.

Distribution. Endemic to Madagascar.
Locality in Madagascar Vohimana Reserve
(Mahunka 2010a).

AMERONOTHROIDEA Willmann, 1931
TEGEOCRANELLIDAE P. Balogh, 1987

TegeocranelluBerlese, 1913

Tegeocranellus hungarorunMahunka, 2009

Tegeocranellus hungarorutahunka, 2009a: 96, figs
1244,
Tegeocranellus hungarorurMahunka 2011: 2.

Distribution. Endemic to Madagascar.

Localities in Madagascaiohimana Reserve
(Mahunka 2009a); Mananara Nord Biosphere
Reserve and National Park (Mahunka 2011a).
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CYMBAEREMAEOIDEA Sellnick, 1928
CYMBAEREMAEIDAE Sellnick, 1928
ScapheremaeuBerlese, 1910
Scapheremaeus anteriorugosiahunka, 2011
Scapheremaeus anteriorugosiahunka, 2011a: 11,

figs 2123.

Scapheremaeus anteriorugosukErmilov & Frolov
2022hb: 809.

Distribution. Endemic to Madagascar.
Localities in MadagascaMount Maromizaha south

of the Andasibe National Park (Mahunka 2011a);

Ankaratra Mount (Ermilov & Frolov 2022b

Scapheremaeus pauliani
Fernandez & Cleva, 2010

Scapheremaeus pauliaiernandez & Cleva, 2010a:

103, figs 16.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Anosyenne Moun-
tains (Fernandez & Cleva 2010a).

EREMAEOZETOIDEA Piffl, 1972
EREMAEOZETIDAE Piffl, 1972

IdiozetesAoki, 1976

Idiozetes malgache
Fernandez, Cleva & Theron, 2010

Eremaeozetes betscMahunka 2011a: 3.
Rogerzetes betschirernandez, Theron & Cleva 2011:
69, fig. 7.

Distribution. Endemic to Madagascar.
Localities in Madagascar. Ankarongambe
forest (10 km E/SE Ambohidray) (Fernandez &
Cleva 2009); Mount Maromizaha, south of the

Andasibe National Park (Mahunka 2011a).

Rogerzetes lacouturieri
Fernandez, Theron & Cleva, 2011

Rogerzetes lacouturierdrernandez, Theron & Cleva,
2011: 62, figs 4.

Distribution. Endemic to Madagascatr.
Localities in MadagascarManankaza Forest
Station, Ambohitantely (Fernandez, Theron &

Cleva 2011).

LICNEREMAEOIDEA Grandjean, 1931
EREMELLIDAE Balogh, 1961

Afreremella (Arboreremella)
Ermilov & Frolov, 2022

Afreremella (Arboreremella) madagascarensis
Ermilov & Frolov, 2022

Afreremella (Arboreremella) madagascarenSigilov
& Frolov, 2022b: 800, figs B.

Distribution. Endemic to Madagscar.
Locality in Madagascar. Ankaratra Mount

Idiozetes malgachBernandez, Cleva & Theron, 2010: (Ermijlov & Frolov 2022b).

438, figs 1#40.

Distribution. Endemic to Madagascar.
Locality in MadagascarAntongil Bay, Nosy

Mangabe Island (Fernandez, Cleva & Theron

2010).
Rogerzete§ernandez, Theron & Cleva, 2011

Rogerzetes betscliFernandez & Cleva, 2009)

Eremaeozetes betschiernandez & Cleva, 2009: 70,

figs 18.

EremellaBerlese, 1913
Eremella (Eremella) induteBerlese, 1913

Eremella indutaBerlese, 1913: 97.
Eremella indutaMahunka 2011b: 44.
Eremella (Eremella) induta 6 XEtD V

Distribution. Pantropical and Subtropical.

Locality in MadagascarNosy Komba Island
(Mahunka 2011b).

13¢
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Eremella (Licnocepheus) simpliseta
(Mahunka, 2011)

Triteremella simplisetélahunka, 2011b: 54, figs 8a.
Eremella simplisetaErmilov & Frolov 2019: 223.
Eremella (Licnocepheus) simplisetab XEtD V

Distribution. Endemic to Madagscatr.
Locality in MadagascarPeyrieras, Causse de
Kelifelly (Mahunka 2011b).
LAMELLAREIDAE Balogh, 1972

Microlamellarea Coetzee, 1987

Microlamellarea coetzeeae
Mahunka & Mahunka-Papp, 2011

Microlamellarea coetzeeaéMahunka & Mahunka-
Papp, 2011: 136, figs Za.

Distribution. Endemic to Madagascar.

Locality in MadagascamNosy Mangabe Island
in Antongil Bay S of Maroantsetra town (Ma-
hunka & Mahunka-Papp 2011).

LICNEREMAEIDAE Grandjean, 1931
LicneremaeusPaoli, 1908
Licneremaeus polygonalislammer, 1971

Licneremaeus polygonalidammer, 1971: 29, pl. 18
19, fig. 31ab.

Licneremaeus polygonatus(sic!): Mahunka &
Mahunka-Papp 2011: 126.

Distribution. Pacific Islands, Vietham and
Madagascar.
Locality in MadagascarNosy Komba Island
(Mahunka & Mahunka-Papp 2011).
PASSALOZETIDAE Grandjean, 1954

Bipassalozetes (Passalobates)
SpUBKLJIJR 3HxD

14C

Bipassalozetes (Passalobatbégrndhauseri
(Mahunka, 1997)

Passalozetes (Bipassalozetes) berndhaugetiunka,
1997a; 15356.

Passalozetes (Bipassalozetes) hauégd!) Mahunka,
1997a: figs 6568.

Passalozetes (Bipassalozetes) berndhaudéainunka
2002b: 13.

Passalozetes hauseBalogh & Balogh 2002: 264, pl.
365. figs 78.

Bipassalozetes (Passalobates) berndhauseiX EtDV
2017: 327.

Distribution. Endemic to Madagascar.
Locality in Madagascar. NP IURP 7{ODQD
on the road to Amboasary (Mahunka 1997a).

PassalozetefPassalozetegprandjean, 1932

Passalozetes (Passalozetes) lienhardi
Mahunka, 1997

Passalozetes (Passalozetes) lienhardflahunka,
1997a: 153, figs 664.

Passalozetes (Passalozetes) lienhardMahunka
2002b: 13.

Passalozetes lienhardBalogh & Balogh 2002: 264,
pl. 365. figs 94.0.

Distribution. Endemic to Madagascar.

Localities in Madagascar,. NP IURP -7{ODQD
UR RQ WKH URDG WR $PERDBVDU\
ro on the road to Amboasary (Mahunka 1997a).

PHENOPELOPOIDEA Petrunkevich, 1955
PHENOPELOPIDAE Petrunkevich, 1955

EupelopsEwing, 1917
Eupelops costulatus/ahunka, 2011
Eupelopos costulatuglahunka, 2011b: 56, figs 94.
Distribution. Endemic to Madagascar.

Locality in Madagascar.Vohimana Reserve
(Mahunka 2011b).
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ACHIPTERIOIDEA Thor, 1929
TEGORIBATIDAE Grandjean, 1954

LemurobatedMlahunka, 1997
Lemurobates antsiranan&lahunka, 1997

Lemurobates antsirananMahunka, 1997a: 159, figs
7581.

Lemurobates antsiranan®ahunka 2002b: 14.

Lemurobates antsirarangsic!): Balogh & Balogh
2002: 333, pl. 442. figs B.

Lemurobates antsiranan®ahunka 2010a: 48.

Lemurobates antsiranangErmilov & Frolov 2022a:
443,

Distribution. Endemic to Madagascar.

Localities in MadagascatORQWDJQH GT$PE
National Park; Island of Nosy Be, Lokobe Strict
Nature Reserve (Mahunka 1997a); Mananara
Park,

Nord Biosphere Reserve and National
Vohimana Reserve (Mahunka 2010a).

Locality in Madagascarlsland of Nosy Be,
Lokobe Strict Nature Reserve (Mahunka 1997a).

ORIPODOIDEA Jacot, 1925
CALOPPIIDAE Balogh, 1961
ZetorchellaBerlese, 1916
Zetorchella semirugosé@Vahunka, 2011)
Chaunoproctus semirugosiahunka, 2011b: 60, figs

1las.

Zetorchella semirugosa 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in MadagascarNosy Komba Island
(Mahunka 2011b).

H :
HAPLOZETIDAE Grandjean, 1936
Indoribates (HaplozetesyVillmann, 1935

Indoribates (Haplozetes) madagascarensis

New record.Toamasina Prov. Mananara Nord
Biosphere Reserve and National Park. Lowland
rainforest on the NW slope of Behafotra Hill, at Scheloribates madagascarensialogh, 1960: 25, figs

(Balogh, 1960)

250800 m alt., with 3500 mm annual rainfall.
f - 6 f (15.08:1998, Leg. T.
3yFV 1R -920)$1U

ORIBATELLOIDEA Jacot, 1925
ORIBATELLIDAE Jacot, 1925

Oribatella (Oribatella)Banks, 1895

Oribatella (Oribatella) madagascarensis
Mahunka, 1997

Oribatella madagascarensidMahunka, 1997a: 156,
figs 6944.

Oribatella madagascarensiMahunka 2002b: 14.

Oribatella madagascarensiBalogh & Balogh 2002:
298, pl. 404. figs HA.

Oribatella (Oribatella) madagascarensis6 X EtD V
171.

Distribution. Endemic to Madagascar.

301.
Scheloribates madagascarensi#éahunka 2002b: 14.
Indoribates (Haplozetes) madagascarensis6é XEtD V
2017: 440.

Distribution. Ethiopian region.
Locality in MadagascarNosy Be, Pointe a la
Fievre (Balogh 1960).

Indoribates (IndoribatesYacot, 1929

Indoribates (Indoribates) olszanowskii
(UPLORY 6WDUE
Indoribates olszanowskf UPLORY 6WDUEé N
figs 147.
Indoribates (Indoribates) olszanowskii 6 XEtD V
400.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia

I1DWLRQDO 3DUN (UPLORY ©6WDUE
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Peloribates (Peloribate$}erlese, 1908

Peloribates (Peloribates) pocsi
Mahunka & Mahunka-Papp, 2011

Peloribates (Peloribates) poclahunka & Mahunka-
Papp, 2011: 138, figs 9a.

Distribution. Endemic to Madagascar.
Locality in MadagascatAmbohitantely Forest
Reserve (Mahunka & Mahunka-Papp 2011).

Peloribates (Peloribatodedylahunka, 2011

Peloribates(Peloribatode$incompatibilis
Mahunka, 2011

Peloribates (Peloribatodes) incompatibiliahunka,
2011b: 62, figs 124.

Distribution. Ethiopian, Holarctic and Neo-
tropical.

Locality in MadagascarPeyrieras, Causse de
Kelifelly (Mahunka 2011b).

Peloribates (Peloribatodes) montagnensis
(UPLORY 6WDUEé

Peloribates (Peloribatodes) montagnen&smilov &
6WDUEé H 3. ILJV ¢

Peloribates (Peloribatodes) montagnendismilov &
Frolov 2022a: 43.

Distribution. Endemic to Madagascar.

Locality in MadagascarORQWDJQH GY{$PEUH
6WDUE H

1DWLRQDO 3DUN (UPLORY

Pilobatella (Pilobatella)
Balogh & Mahunka, 1967

Pilobatella (Pilobatella) brevipilaMahunka, 2011

Pilobatella brevipilaMahunka, 2011a: 13, figs 287.
Pilobatella (Pilobatella) brevipila 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve
(Mahunka 2011a).
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Pilobatella (Pilobatella) kovaci
(UPLORY ©6WDUE

Pilobatella kovacilUPLORY 6WDUE J I
Pilobatella (Pilobatella) kovaci 6 XEtDV

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia
National 3aDUN (UPLORY 6WDUE J

Pilobatella (Pilobatella) mikoi
(UPLORY 6WDUEé

Pilobatella mikoi(UPLORY 6WDUEé 3.J ILJ

Pilobatella (Pilobatella) mikoi 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia
IDWLRQDO 3DUN (UPLORY 6WDUE

Pilobates (PilobatesBalogh, 1960

Pilobates (Pilobates) africanus
(UPLORY 6WDUE
Pilobates africanus(UPLORY 6WDUEé H
486
Pilobates (Pilobates) africanus 6 XEtD V
Pilobates africanusErmilov & Frolov 2022a: 443.

Distribution. Endemic to Madagascar.
Locality in MadagascartOR QWD JQH
IDWLRQDO 3DUN (UPLORY

GT$PEUI
6WDUE

Pilobates (Pilobates) longiprocessus
(UPLORY 2w/ DUEé
Pilobates longiprocessuUPLORY 6WDUE& M
figs 14.
Pilobates (Pilobates) longiprocessus 6 XEtDV
407.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia

IDWLRQDO 3DUN (UPLORY 6WDUE

Pilobates (Pilobates) parastarfrmilov, 2020

Pilobates parastaryErmilov, 2020: 1325, fig. 4.
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Pilobates (Pilobates) parastaryi 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia
National Park (Ermilov 2020).

Pilobates (Pilobates) starfrmilov, 2020

Pilobates staryErmilov, 2020: 1321, figs 8.
Pilobates (Pilobates) staryi 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia
National Park (Ermilov 2020).

Protoribates (Triaunguis)Kulijev, 1978

Protoribates (Triaunguis) ziemowiiti
(UPLORY ©6WDUE

Protoribates ziemowiti UPLORY 6WDUEé
figs 844.

Protoribates (Triaunguis) ziemowiti 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe-Mantadia
IDWLRQDO 3DUN (UPLORY

RostrozeteSellnick, 1925
Rostrozetes poensisOLKHOpLp

Carabozetes poensBLKHOPpLp

Rostrozetes pulcherrimBalogh, 1960: 29, fig. 35.

Trachyoribates (Rostrozetes) pulcherrimidahunka
2009a: 120.

Rostrozetes pulcherrimusiahunka 2011a: 3.

Rostrozetes poensis6 XEtD V

ILJ

Distribution. Pantropical (frequent) and sub-
tropical.

Localities in MadagascaManjakandriana, La
Mandraka (Balogh 1960); Vohimana Reserve
(Mahunka 2009a, Mahunka 2011a).

VilhenabatesBalogh, 1963
Vilhenabates ambohitraMahunka, 2009

Vilhenabates ambohitraMlahunka, 2009c: 348, figs
1749.

Vilhenabates ambohittaErmilov & Frolov 2022a:
443,

Distribution. Endemic to Madagascar.
Locality in MadagascarMontagne d'Ambre
National Park (Mahunka 2009c).

Vilhenabates dissecatuglahunka, 2009

Vilhenabates dissecatdahunka, 2009a: 118, figs 53
56.

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009a).

ORBATULIDAE Thor, 1929
LucoppiaBerlese, 1908
Lugpppia ankaratraensi€rmilov & Frolov, 2022

Lucoppia ankaratraensi€rmilov & Frolov, 2022b:
804, figs 46.

Distribution. Endemic to Madagscar.

6 W DHg@lity in f\fladagascarAnkaratra Mount (Er-

milov & Frolov 2022b).
PARAKALUMMIDAE Grandjean, 1936
Neoribates (NeoribatesBerlese, 1914

Neoribates (Neoribates) africanus
(UPLORY 6WDUEé

Neoribates (Neoribates) africanusrmilov & 6 WD U é

2020bh: 115, figs 1.
Neoribates africanusErmilov & Frolov 2022a: 443.

Distribution. Endemic to Madagascar.
Locality in MadagascarMontagne d'Ambre
IDWLRQDO 3DUN (UPLORY

Neoribates (Neoribates) madagascarensis
Ermilov& 6 WD U é

Neoribates (Neoribates) madagascarenEisnilov &
6WDUE E 6. ILJV +#

Neoribates madagascarensisErmilov & Frolov
2022a: 43.
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Distribution. Endemic to Madagascar.

Pseudopirnodus madegassiahunka 2002b: 14.

Locality in MadagascarORQWDJQH G JRseugogitdodus madegassi&alogh & Balogh 2002:

National Park (Ermilov &6 WD U é E

ORIPODIDAE JACOT, 1925

OripodaBanks, 1904
Oripoda attenuatavlahunka, 2011
Oripoda attenuatdMahunka, 2011b: 58, figs 1Ga

Distribution. Endemic to Madagasar.

Locality in MadagascarODQJDEp ,VODQG $Q

tongil Bay (Mahunka 2011b).
Oripoda auriculataMahunka, 1996

Oripoda auriculataMahunka, 1996b: 118, figs 235.

Oripoda auriculata Balogh & Balogh 1999b: 35, figs
7647.

Oripoda auriculata Mahunka 2002b: 14.

Oripoda auriculata Balogh & Balogh 2002: 311, pl.
421. figs 34.

Distribution. Endemic to Madagascar.
Locality in MadagascarAndasibe (Perinet)
Forest Reserve (Mahunka 1996b).

Protoripoda (ProtoripodaBalogh, 1970

Protoripoda (Protoripoda) nasuta
Mahunka, 2009

Protoripoda nasutdMahunka, 2009b: 58, figs 223.
Protoripoda (Protoripoda) nasuta 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in MadagascarVohimana Reserve
(Mahunka 2009b).

PseudopirnodudBBaranek, 1985
Pseudopirnodus madegassiéahunka, 1996
Pseudopirnodus madegassiéahunka, 1996b: 122,

figs 26 29.

Pseudopirnodus madegasséalogh & Balogh 1999b:
43, figs 124A25.
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308, pl. 416. figs 45.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe (Perinet)
Forest Reserve (Mahunka 1996b).

SCHELORIBATIDAE Grandjean, 1933

EuscheloribateKunst, 1958

Euscheloribates translamellatus
(Mahunka, 2009)

Ambrobates translamellatudahunka, 2009c: 348,
figs 1446.

Euscheloribates translamellatu€rmilov & Frolov
2022a: 43.

Distribution. Endemic to Madagascar.
Locality in MadagascarORQWDJQH GT$PE
National Park (Mahunka 2009c),

HeteroleiusBalogh & Mahunka, 1966

Heteroleius flagellifer
Mahunka & Mahunka-Papp, 2011

Heteroleius flagellifer Mahunka & Mahunka-Papp,
2011: 141, figs 10z.

Distribution. Endemic to Madagascar.

Localities in Madagasca”nalamazoatra Spe-
cial Reserve, Antsiranana Province, Nosy Komba
Island (Mahunka & Mahunka-Papp 2011).

RemarksAccording to the original description
the holotype and 4 paratypes are deposited in
Geneva (MHNG) and 3 paratypes are in Budapest
(HNHM). However, in the HNHM collection we
found two vials: one is labelled as holotype Nosy
Mangabe Island in Antongil Bay S of Maro-
antsetra town. Mesic lowland rainforest on the W
slope at H300 m alt. f 6 f (

OHJ 7 39450) (Airl859)and one is
labelled as paratype with 5 specimens (same
locality as the RORW\SH ‘H FKHFNHG OC
handwritten notebook but we found no helpful
information there.
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Scheloribates (Scheloribate8erlese, 1908 Antarctozetes nasalis 6 XEtD V
Scheloribates (Scheloribates) mahnerti Distribution. Endemic to Madagascar.
Mahunka & Mahunka-Papp, 2008 Localities in MadagascarAntsiranana Pro-

vince, Nosy Komba Island, Vohimana Reserve
Scheloribates mahnertMahunka & Mahunka-Papp,  (Mahunka & Mahunka-Papp 2011).
2008: 84, figs 2123. Remarks During collection research we

Scrgzr'bates (Scheloribates) mahnerti6 X & tD V recognised that the label in the vial refers to a

Scheloribates mahnertMahunka 2011b: 44. diffe_rent Iocal_ity than the _published one: Toa-
masina Province. Maromizaha forest. Mossy

Distribution. Ethiopian region. montane rainforest with bambod\Ndstus sp.)
Locality in MadagascarOD Q JDE p , V-0 D &nderggqyth on the summit ridge of Mount

tongil Bay (Mahunka 2011b). Maromizaha, south of the And_asibe National Park
and the Antananarivo Toamasina road, 2 km W of
Scheloribates (Scheloribates) striolatus Anevoka village, at 1088 P DOW f 6
Balogh, 1960 f (26.08.1998, leg. T.3y F Wo. 9890)
(Afr-923). Even in the handwritten notebook of
Scheloribates striolatuBalogh, 1960: 27, figs 384. 6iIQGRU ODKXQND WKLV ORFDOLW\
Scheloribates striolatusviahunka 2002b: 14. species and not the published one.
Scheloribates (Scheloribates) striolatus6é XEtD V
202. HumerobatesSellnick, 1928
Distribution. Endemic to Madagascar. Humerobates africanu§Mahunka, 1984)
Locality in Madagascar. Manjakandriana,
Ambotolaona (Balogh 1960). Baloghobates africanusahunka, 1984: 118, figs 21
A E.
TuberemaeusSellnick, 1930 Humerobates africanugrmilov & Frolov 2022b: 809.
Tuberemaeus puruczkyi Distribution. Afrotropical region.
Mahunka & Mahunka-Papp, 2011 Locality in Madagascar. Ankaratra Mount

Ermilov & Frolov 2022b).
Tuberemaeus puruczkyflahunka & Mahunka-Papp,

2011: 143, figs 11z PUNCTORIBATIDAE Thor, 1937
Distribution. Endemic to Madgascar.
Locality in Madagascar. Mananara Nord
Biosphere Reserve and National Park (Mahunka
& Mahunka-Papp 2011)

PunctoribatesBerlese, 1908
Punctoribates longiporosu8alogh, 1963

Punctoribates longiporosiuBalogh, 1963: 41, figs 18.3.

CERATOZETOIDEA Jacot, 1925 Punctoribates (Minguezetes) longiporosus 6 X EtD V

HUMEROBATIDAE Grandjean, 1970 2008:346.

Punctoribates longiporosusMahunka 2011a: 3.
AntarctozetesBalogh, 1961 Punctoribates longiporosugrmilov & Frolov 2022a:
443.
Antarctozetes nasalis o o _

(Mahunka & Mahunka-Papp, 2011) Distribution. Ethiopian, Oriental, Northeast

China, Mexico.
Africoribates nasalis Mahunka & Mahunka-Papp, Locality in MadagascarORQWDJQH GYT$PE
2011: 137, figs 8. National Park (Mahunka 2011a).

14¢
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GALUMNOIDEA Jacot, 1925 Allogalumna superporosaMahunka 2002b: 14.
Allogalumna superporosaBalogh & Balogh 2002:
GALUMNELLIDAE Balogh, 1961 382, pl. 498. figs &7.
Allogalumna (Acrogalumna) superporosa 6 XEtDV
Galumnella (Galumnella)Berlese, 1916 2021: 413.
Galumnella (Galumnella) paulianiBalogh, 1960 Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe (Perinet)
Galumnella paulianBalogh, 1960: 36, fig. 45. Forest Reserve (Mahunka 1996¢).
Galumnella pauliani Balogh & Balogh 2002: 361, pl.
475. fig. 8.

Galumnella paulianiMahunka 2002b: 15. Allogalumna (Allogalumna)Grandjean, 1936

Galumnella (Galumnella) pauliani 6 XEtD V . )
Allogalumna (Allogalumna) insolita

Distribution. Madagascar and Vietnam. Mahunka, 1996
Locality in MadagascarMont Papango near Allogalumna insolitaMahunka, 1996c: 164, figs#0.

Befotaka (Balogh 1960.)' Allogalumna insolitaMahunka 2002b: 14.
New record.Toamasina Prov., Mananara Nord ajjogalumna insolitaBalogh & Balogh 2002: 382, pl.

Biosphere Reserve and National Park. Lowland  49s. fig. 1.
rainforest on the E slopes of Mahavoho Hill (very Allogalumna (Allogalumna) insolita 6 XEtD V
wet types along Manahovo River, with many tree

ferns, palms andPandanusssp., less humid on Distribution. Endemic to Madagascar.
slopes) at 22& P DOW f 6 fLocality in MadagascarAndasibe (Perinet)
47.5'E, 14 OHJ 7 3yFV F®&estReserve (Mahunka 1996c).

(Afr-921).

Allogalumna (Allogalumna) longula
GALUMNIDAE JACOT, 1925 Balogh, 1960

Allogalumna (Acrogalumna)Grandjean, 1956 Xenogalumna longulBalogh, 1960: 32, figs 381.
Xenogalumna longulaMahunka 2002b: 15.
Allogalumna (Acrogalumna) costata Allogalumna (Allogalumna) longula Ermilov &
Mahunka, 1996 Klimov 2017: 55.

Allogalumna costatdlahunka, 1996c¢: 164, figsd.
Allogalumna costataMahunka 2002b: 14.
Allogalumna costataBalogh & Balogh 2002: 382, pl.

Distribution. Endemic to Madagascar.
Locality in MadagascarMont Papango near
Befotaka (Balogh 1960).

498. figs 34.
Allogalumna costataMahunka 2011a: 3. ]
Allogalumna (Acrogalumna) costata 6 XEtDV Allogalumna (Allogalumna) madagascarensis
412. (Balogh, 1960)
Distribution. Madagascar and Vietnam. CtenogalumnanadagascarensiBalogh, 1960: 34, figs
Localities in MadagascarAndasibe (Perinet) 42?—44- g Mahunka 1996¢: 168
Forest Reserve (Mahunka 1996c); Vohimana Re- %?gasungLaz madagascarensidlanunka ¢ 199,

serve (Mahunka 2011a). Allogalumna madagascarensiglahunka 2002b: 14.

CtenogalumnamadagascarensisBalogh & Balogh

Allogalumna (Acrogalumna) superporosa 2002: 380, pl. 495. fig. 10.
Mahunka, 1996 Allogalumna (Allogalumna) madagascarensisc XEtD V
2019: 404.

Allogalumna superporosahunka, 1996c¢: 169, figs o )
1648. Distribution. Endemic to Madagascar.

14¢
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Localities in MadagascaiMont Papango near Angulogalumna grishinaeErmilov & Frolov 2022a:
Befotaka (Balogh 1960); Andasibe (Perinet) For-  444.

est Reserve (Mahunka 1996c¢).
Distribution. Endemic to Madagascar.

Allogalumna (Allogalumna) Locality in MadagascarORQWDJQH GY$PE
paramadagascarensi§UPLORY 6WDU@&LDWLRQDO 3DUN (UPIE@GnRoY & 6WD U ¢
Frolov 2022a).
Allogalumna paramadagascarensislU PLOR'Y 6WDUE
2020f: 100, figs 4. , Galumna (Galumna)Heyden, 1826
Allogalumna (Allogalumna) paramadagascarensis
6 XEtDV
Allogalumna paramadagascarensirmilov & Frolov Galumna (Galumna) ankaratraMahunka, 1997
2022a: 43.

Galumna ankaratrdMahunka, 1997a: 162, figs 825.

Distribution. Endemic to Madagascar. Galumna ankaratraMahunka 2002b: 14. _
Locality in MadagascarORQWDJQH G 13P'ENg gpkaratdsicl): Balogh & Balogh 2002: 369,

1483. fig. 10.
1DWLRQDO 3DUN (UPLORY 6 \% umria ancaratrgsic!): Mahunka 2011a: 3.

L Galumna (Galumnaankaratra 6 X E20D47 214.
Allogalumna (Allogalumna) paravojnitsi ( 2

(UPLORY 6WDUE Distribution. Endemic to Madagascar.

Allogalumna paravojnitsi (UPLORY 6WDUEé Locglities in Madagascar. Manjakatompo

105, figs 14. Forest Station (Mahunka 1997a); Vohimana Re-
Allogalumna (Allogalumna) paravojnitsi 6 XEtDV  serve (Mahunka 2011a).
412.

Allogalumna paravojnitsi Ermilov & Frolov 2022a: Galumna (Galumna) armatiferaMahunka, 1996
243.
o _ Galumna armatiferaMahunka, 1996c¢: 172, figs 192.
Distribution. Endemic to Madagascar. Galumna armatiferaMahunka 2002b: 15.
Locality in MadagascarORQWDJQH G f&aRikard BrmatiferaBalogh & Balogh 2002: 369, pl.
IDWLRQDO 3DUN (UPLORY 6 W D48 figs 89.
Galumna armatiferaMahunka 2009b: 48.

Allogalumna (Allogalumna) pocsi Galumna armatiferaMahunka 2011a: 3.
Mahunka, 1996 Galumna armatifera (UPLORY 6WDUE D
Galumna armatiferaErmilov & Frolov 2022a: 444.
Allogalumna pocsMahunka, 1996¢: 169, figs 185. Galumna (Galumnaarmatifera 6 XEtDV
Allogalumna pocsiMahunka 2002b: 14.
Allogalumna pocsiBalogh & Balogh 2002: 382, pl. Distribution. Endemic to Madagascar.
498.fig. 9., pl. 499. fig. 1. Localities in MadagascaiMasoala peninsula,
Allogalumna (Allogalumna) pocsi 6 XEtD V Andasibe (Perinet) Forest Reserve (Mahunka

1996¢); Vohimana Reserve (Mahunka 2009b,
Mahunka 2011a); MontaQH GY$PEUH 1DWLI
3DUN (UPLORY ©6WDUE D

Distribution. Endemic to Madagascar.
Locality in MadagascarAndasibe (Perinet)
Forest Reserve (Mahunka 1996c).

Galumna (Galumna) brevilineat&rmilov &

AngulogalumnaGrishina, 1981 6WD U é

Angulogalumna grishinae
(UPLORY 6WDUEé Galumna (Galumna) brevilineatal UPLORY 6WDUEé

2020h: 1385, figs B.

Angulogalumna grishina UPLORY 6WDUE& o _
figs 14. Distribution. Endemic to Madagascar.
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Locality in Madagascar.Andasibe-Mantadia Locality in MadagascarORQWDJQH GI$PE
IDWLRQDO 3DUN (UPLORY 6 VWBtigral ParkKErmilov & Frolov 2022a).

Galumna (Galumna) engelbrechti Galumna (Galumna) paraarmatife[a
Mahunka, 1997 (UPLORY ©6WDUE

Galumna (Galumna) paraarmatifer@UPLORY 6WDUEé
2020h: 1389, figs 4.
Galumna paraarmatifera Ermilov & Frolov 2022a:

Galumna engelbrechtilahunka, 1997a: 162, figs 86
90.
Galumna engelbrechtMahunka 2002b: 15.

Galumna engelbrechtiBalogh & Balogh 2002: 369, 444.
pl. 483. fig. 11. Distribution. Endemic to Mad
Galumna (Galumnagngelbrechti 6 XEtDV Istribution. Endemic to Madagascar.

Localities in MadagascaAndasibe-Mantadia
Distribution. Endemic to Madagascar. IDWLRQDO 3DUN (UPLORoON-  6WDI

Locality in Madagascar_okobe Strict Nature WDJQH GI$PEUH 1DWLRQDO 3DUN
Reserve (Mahunka 1997a). 2022a).

Galumna (Galumna) sandormahunkai

Galumna (Galumna) granalatadoki, 1984 (UPLORY 6WDU&

Galumna granalataoki, 1984: 146, fig. 23. Galumna (Galumna) sandormahunkdErmilov &

Galumna (Galumna) granalata 6 XEtD V 6WDU é D 3. ILJV =+
Galumna granalata (UPLORY ~ 6WDU#€ Dsalumna sandormahunkaErmilov & Frolov 2022a:
Galumna granalataErmilov & Frolov 2022a: 444. 444,

Distribution. Oriental region and Madagascar. Distribution. Endemic to Madagascar.

Locality in Madagascar.o RQWDJQH GT1$% E&le in Madagascar.o RQWDJQH GYT$PE
IDWLRQDO 3DUN (UPLORY 6WW¢ RoBO 3DUN (UPLORY 6WDUE

Galumna (Galumna) janosbaloghi Galumna (Galumna) tuberculataMahunka, 1997
(UPLORY 6WDUE

) Galumna tuberculataMahunka, 1997a: 167, figs @1
Galumna (Galumna) janosbaloghfUPLORY 6 W Ddg é

2020a: 68, figs 46. Galumna tuberculataMahunka 2002b: 15.
Galumna janosbaloghErmilov & Frolov 2022a: 444. Galumna tuberculataBalogh & Balogh 2002: 369, pl.
483. figs 56.
Distribution. Endemic to Madagascar. Galumna (Galumna) tuberculata6 X EtD V

Locality in MadagascarORQWDJQH GT$PEUH

1IDWLRQDO 3DUN (UPLORY 6 W DRisgributiorpEndemic to Madagascar.
Locality in MadagascarLokobe Strict Nature

Galumna (Galumna) montagnensis Reserve (Mahunka 1997a).
Ermilov & Frolov, 2022 New record Antsiranana Prov. Nosy Komba
Island. Submontane rainforest remnants in the
Galumna (Galumna) montagnendsmilov & Frolov, ~ NW valley of Antaninaomby summit with tree
2022a: 445, fig. 3. ferns and withMarattia fraxinea at 570680 m
DOW f B8'E, 2¢. 07. 1998, leg. T.
Distribution. Endemic to Madagascar. 3yFV 1R 917)$1U

14¢
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Leptogalumna (LeptogalumnaiBalogh, 1960

Leptogalumna (Leptogalumna) reducta
Mahunka, 1996

Leptogalumna reductdahunka, 1996c¢: 174, figs 23
26.

Leptogalumna reductdMahunka 2002b: 15.

Leptogalumna (Leptogalumna) reducta6 XEtD V
455.

Distribution. Endemic to Madagascar.
Locality in MadagascarAndasibe Forest Re-
serve (Mahunka 1996c).

OrthogalumnaBalogh, 1960
Orthogalumna saevaalogh, 1960
Orthogalumna saevBalogh, 1960: 31, figs 368.
Orthogalumna saevaBalogh & Balogh 2002: 374, pl.

488. fig. 6.
Orthogalumna saevavlahunka 2002b: 15.

Distribution. Ethiopian, Oriental (Indian: Tri-

pura, and south-eastern China, Okinava), Neo-

tropical (Lesser Antilles).
Locality in Madagascarle Tromelin (Balogh
1960).

Pergalumna (Pergalumnajsrandjean, 1936

Pergalumna (Pergalumna) amamiensis
Aoki, 1984

Pergalumna amamiens#oki, 1984: 146, fig. 24.

Pergalumna (Pergalumna) amamiensis6 XEtD V
460.

Pergalumna amamiensis(UPLORY 6WDUEé

Pergalumna amamiensisErmilov & Frolov 2022a:
444,

Distribution. Ethiopian region and Japan.

Locality in MadagascarORQWDJQH G {$ Rdcality in MadagascarORQWDJQH GT$PE
6 WIDWELRQDO 3DUN

IDWLRQDO 3DUN (UPLORY

Pergalumna (Pergalumna) ambrensEBrmilov &
Frolov, 2022

Pergalumna (Pergalumna) ambrendgsmilov & Fro-
lov, 2022a: 444, figs 2.

Distribution. Endemic to Madagascar.

Locality in MadagascarORQWDJQH GI$PE

National Park (Ermilov & Frolov 2022a).

Pergalumna (Pergalumna) andasibe
Mahunka, 1996

Pergalumna andasib&ahunka, 1996c¢: 175, figs 27
29.

Pergalumna andasibévlahunka 2002b: 15.

Pergalumna andasibéalogh & Balogh 2002: 377, pl.
492. fig. 8.

Pergalumna (Pergalumna) andasibe 6 XEtDV
460.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe (Perinet)
Forest Reserve (Mahunka 1996c).

Pergalumna (Pergalumna) bicristata
Mahunka, 2011

Pergalumna bicristataMahunka, 2011a: 16, figs 32
34.

Pergalumna (Pergalumna) bicristata 6 XEtDV
460.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Vohimana Reserve

(Mahunka 2011a).

Pergalumna (Pergalumna) conspicua
Balogh, 1962

Pergalumna conspicudalogh, 1962c: 119, figs 50
60.

Pergalumna (Pergalumna) conspicua6 XEtDV
461,

Pergalumna conspicual UPLORY 6WDUEé

Pergalumna conspicud&rmilov & Frolov 2022a: 444.

Distribution. Ethiopian region.
(UPLORY

Pergalumna (Pergalumna) fastigata
Mahunka, 1996

Pergalumna fastigatdMahunka, 1996c: 177, figs 30
33.

14¢
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Pergalumna fastigataMahunka 2002b: 15.

Pergalumna fastigataBalogh & Balogh 2002: 379, pl.

495. fig. 9.

Pergalumna (Pergalumna) fascigata 6 XEtDV

461.
Pergalumna fastigata (UPLORY

Distribution. Endemic to Madagascar.

Localities in MadagascaMasoala peninsula,
Ambanizana village (Mahunka 1996c¢); Montagne
(U PTrichqapumng yyagagassicMalminka, 1996c¢: 180,

GI$PEUH 1DWLRQDO 3DUN

Pergalumna (Pergalumna) filifera
Mahunka, 1978

Pergalumna (Pergalumna) filiferalahunka, 1978b:

337, figs 6163.
Pergalumna filifera Ermilov & Frolov 2022a: 444.

Distribution. Australia, Mauritius, Madagas-

car.

6WDUEé
Pergalumna fastigataErmilov & Frolov 2022a: 444.

Distribution. Ethiopian region (Madagascar
DQG &{WH GTY,YRLUH

Locality in Madagascarndasibe (Perinet)
(Mahunka 2011b).

D
Trichogalumna (Trichogalumna)Balogh, 1960

Trichogalumna (Trichogalumna) madagassica
Mahunka, 1996

figs 3437.

Trichogalumna madagassichlahunka 2002b: 15.

Trichogalumna madagassicBalogh & Balogh 2002:
372, pl. 487. fig. 1.

Trichogalumna (Trichogalumna) madagassica XEtD V
2008: 422.

Distribution. Endemic to Madagascar.
Locality in Madagascar.Andasibe (Perinet)
Forest Reserve (Mahunka 1996c).

Locality in MadagascarORQWDJQH GY$PEUH

National Park (Ermilov & Frolov 2022a).

Pergalumna (Pergalumna) frateBalogh, 1960

Pergalumna frateBalogh, 1960: 32, figs 54%8.

Pergalumna (Pergalumna) frate(UPLORY
2020a: 73.

Pergalumna fraterErmilov & Frolov 2022a: 444.

Distribution. Ethiopian region and Japan.

Locality in MadagascatORQWDJQH GT$

IDWLRQDO 3DUN (UPLORY

Pergalumna (Pergalumna) infinita
Mahunka, 2011

Pergalumna infinitaMahunka, 2011a: 180, figs 337.

Pergalumna (Pergalumna) infinita 6 XEtD V

Distribution. Endemic to Madagascar.
Locality in Madagascanohimana Reserve
(Mahunka 2011a).

Pergalumna (Pergalumna) nasifera
Mahunka, 2011

Pergalumna nasiferdMahunka, 2011b: 63, figs 13a
Pergalumna (Pergalumna) nasifera6 XEtD V

15C

Excluded species from the Oribatid fauna of
Madagascar

Phthiracarus (Archiphthiracarus)Balogh &
Mahunka, 1979

6WDUEé

Phthiracarus (Archiphthiracarus) puylaerti
1LHGEDaAD
Iﬂ,olt_;gpﬁiracarus puylaertil LHGED&D ILJ
1450.
6 W(Igoldrﬁhiracargs puylaertMahunka 2002b: 8.
Notophthiracarus puylaerti 1LHGEDaD IL.
88.

Phthiracarus (Archiphthiracarus) puylaerti 6 XEtDV
2022: 88.

Distribution. Ethiopian[Conga].

RemarksThis species is not a real member of
the Malagasy mite fauna. It was originally de-
VFULEHG E\ 1LHGEDA&D IURP &RQJR
then most probably erroneusly cited as a Mada-
gascan species by Mahunka (2002), referring to
the original description (Niedb & D
Later, making a new, partial revision of the
FRXQWU\TV SW\FWLPRXV PLWH IDX
cited the species on the basis of Mahunka (2002).
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DISCUSSION REFERENCES
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known species and subspecies in the world are N GOODMAN, S.M. & J. P. ENSTEAD (Eds.) The

6XEtDV Of th@ 63 Malagasy Naltural History of .Madagascar. The University of

- . Chicago Press, Chicago, pib. 43
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activities/increased number of field trips. Mada-  ScientifiqueGH ODGDJDVFDW:GSULH $

gascar has a long history of interest in its natural
history, going back centuries (Andriamialisoa &
Langrand 2003, Goodman & Benstead 2003). It is
now well-known that the high ratio of endemism
in the coutry can be UL YHG IURP W RHOEM(ISERS feeteines o o fune endooee
biogeographical past (e.g. Vences al 2009). . S '
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It is very sad to think of the many non- tale (P. Basilewsky et N. Leleup, 1957). LXXV.

: : : Acari, Oribates. $ DOHV GX O0XVpH 5R\I
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A new free-living nematode specied,erschellingia didistalamphida
sp. nov. (Nematoda: Linhomoeidae), with female intersexuality
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Abstract. A new species of free-living soil nematoderschellingia didistalamphidap. nov., is described from paddy field
in West Bengal, India. It is characterized by moderate body length (E=5.0nm), possess two amphids,only four
cephalic setae. Amphideal fovea distant from the anterior end, stoma anshlharrow, pharynx with well-developed
terminal bulb. Females with amphidelphic ovaries. Males with paired tesngally arcuate, short and stout spicules,
gubernaculum with clearly developed dorso-caudal apophysislofgiland filiform, similar in both sexes. Fourteen female
intersexesof Terschellingia didistalamphidap. nov., witha prominent female reproductive structure aldss conspicuous
male reproductive system, were fourithese female intersexes are with well-developed vulva anahipeat spicules
however, lack apophysis. A checklist for known cases of intersex a@osss nematode orders has been appended.

Keywords. New species, new records, female intersex, soil nematodes, meiofaumayduoida.

INTRODUCTION Amenteroset al. (2009) made an extensive
review of 38 species of the gentisrschellingia
The members of the family Linhomoeidae described by various authors over the past century
Filipjev, 1929, are primarily found in marine ha- and concluded only 15 odds among them as valid
bitats. HoweverTerschellingiade Man, 1888, is species.
an exception within this family, as it includes
mostly freshwater and some marine species Intersexuality has been observed in various
(Abebeet al. 2006, Armenterogt al. 2009). De  forms of nematodes, including those that are
Man (1888) initially identified the genuBersch-  insect-parasitic (Hirschmann & Sasser 1955, Stei-
ellingia based on characteristics such as a narrowner 1923), free-living, animal-parasitic (Hirsch-
buccal cavity (when present), four cephalic setae,mannet al. 1955), and plant-parasitic (Chitwood
anterior amphids, a pharynx with a well-deve- 1949, Jairajpuriet al. 1977, Triantaphyllou&
loped basal bulb, and amphidelphic ovaries inHirschmann 1964). Among the reported cases of
females. Males of this genus possess robust spiintersex nematodes, the majority are female inter-
cules and a gubernaculum with a prominentsex, exhibiting fully developed female reproduc-
dorso-caudal apophysis. The tail may or may nottive structures and rudimentary male reproductive
have a filiform expansion. systems (Renubalat al. 1992); while a few are

urn:lsid:zoobank.org:pub:41968691-5190-45B5-A3CF-365682349704 published23.10.2023
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.2023.5.159
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male intersex, having matured male reproductive Family Linhomoeidae Filipjev, 1922
organs. Some species display both types of inter-

. G T hellingiade Man, 1888
sexuality (Zhucet al. 2009). enusterschefingiade Man

_ Diagnosis. Moderate l:_)ody length Linho_mo—

It has been stated in earlier literature that inter-€idae (L= 1.08.5 mm), with transversely striated
parasitic forms (Zhuet al 2009). In addition to  Small and narrow. Pharynx with well-developed
recording the descriptions of a new Speciestermlnal bl_JIb. Female with amphidelphic ovaries.
Terschellingia didistalamphidap. nov., ve per- Testes paired. Spicules short and stout, ventrally

o : arcuate. Gubernaculum with clearly developed
formed an exhaustive literature review and pre- ., qq apophyses. Pre-anal, mid-ventral genital
pared a comprehensive checklist of records of

! o __~ papillae present in some species. Tail long and
intersexuality in nematodes across all ecologicaljitorm Mostly marine, few found in freshwater
categories available to date. ’

Type speciesT. communisle Man, 1888
MATERIALS AND METHODS

Terschellingia didistalamphidap. nov.
Soil samples (mud) were collected from a (Figures 14)
depth of_OﬂScm frqm .a paddy fieldn Purba urn:Isid:zoobank.org:act:E360B6FB-2912-46ED-BAEC-
(East) Midnapore district (22.13@8, 88.07990  >rpsep4p4115
E), West Bengal, India. Nematodes were th&n ) ] ]
tracted by processing the mud samples following 1YP€ locality and habitatSoil samples were
the modified Baermann funnel technique (Jaha collected in June 2019 from a paddy field at

al. 2010). 1THPDWRGHY ZHUH IL[H fﬂg@(ea%m{a%ﬂg%)’ East Midnapore
f&  GLOXWdilin ficetic acid: 4:1, gal, '

i.e., 10 parts 40% formalin, 1 part acetic acid, and  Type materialFive females (one holotype and
89 parts distilled water) solution. Nematodes werefoyr paratypes), four males and fourteen intersex
then picked up into glycerin-alcohol (5 parts 1.5% specimens were collected from the study site.
glycerin in 95 parts of 30% alcohol) and kept Statistical calculations on the morphometric para-
inside a desiccator containing anhydrous calcium meters were performed on the basis of all the
chloride (CaGl). After 48 weeks of desiccation, specimens collected except for the intersexes (se-
slides were prepared by mounting nematodes intoven intersex specimens were used for calculation)
glycerin. The morpho-taxonomic descriptions as mentioned in Table 1.

were made from glycerin mounts using light ] ) » )
microscopy. Line drawings were made either 'YP€ designation and depositioSpecimens
using a Dewinter microscope fitted with a draw- are deposited in the Nemathelminthes Section of

: - : the National Zoological Collections (NZC) of
Isno%t\s\llj:ree o;rgﬁltilgyp?uriv;n iLrjr?;r:;%? d(ljra(;gci:r? 923\/2als ZSl, Kolkata, West Bengal, India. Holotype, Reg.
y No. WN4130/1 (Female), Paratypes, Reg. No.

done with an optical microscope (Carl Zeiss Axio
) X 7 WN4130/2, WN4130/3 and WN4130/4 (female,
Vert. Al with Zeiss Zen Pro software, Carl Zeiss, male & intersex specimens).

Jena, Germany) equipped with an advanced

camera (Axiocam 305 Color) sensor and IC  MeasurementdMleasurements of the new spe-

measure application. cies are given in Table 1. (following d@ D Q §V
formulae)

TAXONOMY _ _ L _
Diagnosis.Terschellingia didistalamphidap. nov

- . is morphologically close tderschellingia lutosa
Order Monhysterida Filipjev, 1929 Gagarin & Nguyen, 2014Gagarin & Nguyen
Superfamily Siphonolaimoidea Filipjev, 1918 2014) and Terschellingia rivalis Gagarin &
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Figure 1. Photographs oferschellingia didistalamphidsp. nov. holotype female and paratype male. Whole kédyemaleB.
male;C. Anterior end of female showing distinct basal bulb and carfi&[ & "#enlarged view at different focal planes to show
the amphids and cephalic setaB]; Anterior end of male [1& '~ zenlarged view to show the amphids at different focal
planes];E. Gonads with vulva ( T +enlarged view to show vulval lipsf. Tail region with anus in femal&. Tail region of
male with spicules and § enlarged view to show the spicul&zale bars A & B —e, &5&°D, 'Y & * —P

E —PT —P B&G —P

Thanh, 2009Gagarin& Thanh 2009). However, Terschellingia didistalamphidasp. nov. shows

the new species differs significantly from. some similarities td@. distalamphidauario, 1974
lutosain total body length (1168562.5 Pin T. (Portnova 2009put can be distinguished by many
didistalamphidasp. nov. vs. 1924 P T.Q morphological and morphometric features. The

lutosa DQG WDL@AHBOWGW K88 1t female specimens strikingly differ in body length
also differs fromT. rivalis LQ WDLO 104 Q wheK cofmffared witi. distalamphida(1307.5+
25.87 inT. didistalamphidasp. nov. YV F3B + 1467.5 PinT. didistalamphidap. nov. vs. 75&

in T. rivalis); the ratio of total body length and P [Iistalamphida A single circular
GBD also vary significantly (a 31.628.06 vs.a DPSKLG PLQ GLDPHWHU LV SUI
6683) and in V% (32.581.2 vs. 26.430.5) of 13+ P IURP WKH DQWHUILRU HQ!
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Figure 2. Drawing of Terschellingia didistalamphidap. nov. holotype female and paratype male. Whole kédyfemaleB.

male;C. Anterior end of female showing distinct basal bulb and cardli&[ & “tlrawn from images of different focal planes to

show the amphids and cephalic set&e]Anterior end of male [1& '~ +drawn from images of different focal planes to show

the amphids]E. Gonads with vulval-. Tail region with anus in femal&. Tail region of male with spicules andf enlarged
view of the spiculesScale bars A & B —e, D& *Y —RJ& & —P BB&G —P

distalamphidavhereas, there are two amphidst(4 with a large muscular basal bulb and a small
Pin diameter) in this new speciebwo am-  cardia. Ovary amphidelphic and reflexed. Vulva
phids are not placed at the same plane in theransverse with well-developed pars distalis. The
newly reported species. IR. distalamphidano filiform part of the tail is distinctively longer than
cervical setae found, but the novel species posthe conical part. A few random caudal setae and
sesses prominent setae, including cervical setae. cervical setae present.
Male (Fig.1, 2) (Tablel). The male exhibits an
Description Female (Figs.1, 2) (Tablel). elongated body with a long filiform tail (36245
Elongated body with a long filiform tail (43745 P Following heat fixation, the body
P The female is longer than the male. assumes a "J" shape or becomes almost straight.
Body almost straight following heat fixation. Cuticle appears thin and smooth under light
Cuticle appears thin and smooth under light microscope. Pharynx with a large muscular ter-
microscope. Four prominent cephalic setae, pairedninal bulb and a small cardia. Testes paired and
round amphids, measuring 5614 P L Q reflexed. Spicules slightly curved at the anterior
diameter, are located at the anterior end. Pharynyend and with a very prominent dorso-caudal apo-

162



Das et al: Terschellingia didistalamphida sp. nov. from West Bengal, India

Figure 3. Photographs oferschellingia didistalamphidap. nov. intersexA. Whole bodyB. Anterior end showing distinct ba-
sal bulb and cardia% & % JBhlarged view showing amphids and cephalic s&@a&onads with vulva& JEnlarged view show-
ing vulva;D. Tail region with spicules; 1. spiculesScale bars A —P —PoPo, &% ' —P OB —P

Figure 4. Drawings ofTerschellingia didistalamphidgp. nov. intersexA. Whole bodyB. Anterior end showing distinct basal
bulb, cardia and cephalic setg@; Gonads (ovaries) with vulveD. Tail region with spiculeskE. Spicules without apophysis.
Scale bars A —B —e&Db —P —P

physis. The filiform part of the tail is very long while the vulva transverse with well-developed
and bears a few distinct caudal setae. pars distalis. Spicules slightly curved at the an-
Female intersex.(Fig.3, 4) (Tablel). Mo- terior end and without any gubernaculum. No

derate body length with a very long, filiform tail caudal apophysis is developed, being a female

(337.5512.5 P Cuiticle thin and smooth under intersex. The filiform part of the tail is very long

light microscope. Four cephalic setae, very shortand contains caudal setae.

and thin, measuring 2 P LQ OAMphldy K

round, 5464 P LQ GLDPHWHU IDQG @&fiRrRdlogyHle newly reported species shows
P away from the anterior end; stoma narrow andsimilarity with previously describedlerschel-

tiny. Pharynx with large muscular basal bulb. lingia distalamphidaJuario, 1974 that is charac-

Nearly rounded, small cardia with a diameter of terized by a single distant amphid. However, in

7.5+ P 2YDU\ DPSKLu¢alekedS KLWKRLYGQHZtwoSHPFREKLGBY DUH SUHV
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tantly from the anterior end compared to other (Hodgkin 2002). Substantial research is required
species under the gentisfschellingiahence the to address these questions, which lie beyond the
nameuGLGLVWDODRHASKLZE®F®&edy scope of our current work.
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Table 1. Morphometric characteristics derschellingia didistalamphidsp.nov., Measurements recorded in micrometer and in

the form of nean“standard deviation (range). Number of specimens used for statistical calciglatiemtioned within
parentheses in the Table header.

Characters Holotype Paratype females Paratype males Paratype female
female (n=4) (n=4) intersexes(n=7)
Body length 1509.5 “ 1165.62" 1374.28° .
(1382.54512.5) (9054207) 1467.5)
Greatest body 39.5 “ 35 40 34.64" 49)
diameter 425)
a 38.31 “ 33.48" 40.05" (34.25#46.25)
44) 37.92)
b 12.96 “ 11.006" 12.33" (10.4643.07)
13.6) 12.32)
c 3.25 “ i 2.89¢ 3 3.12¢ (2.858.26)
3.16) 3.46)
F1 20.80 ! 18.47¢ +| 20.57" (18.8821.87)
22.77) 19.44)
V (%) 33.30 ! + 36.21" (33.1987.11)
36.51)
Length of gonad 527.76 “ 456.87¢ 1 520.71¢ (462.5615)
(492.5550) 512.5)
Distance of 8.70 “ 108 | 8.75°  (7.540) 8.92“  (7.540)
amphids from
anterior end
Amphids diameter 5.60 “ 64) | 5.88" (5.46.3) 5.97¢ (5.46.4)
Pharynx length 116.43 “ 106.25* 4 111.78° 125)
125) 110)
Vulva #anus 1.08 “ . + 0.98* 1€9)
distance/tail 0.942)
Vulval body diam. 37.56 “ * 30.35" 3Z5)
37.5)
Anal body diam. 22.28 “ 21.87¢ + 21.78" 22.5)
25) 22.5)
Tail length 463.61 “ 404.37" 440.35" +
(437.5512.5) (362.5#437.5) 467.5)
Lenth of spicules + + 22.5" 19 23.21" 3@)
Length of + + 13.75" d +
apophysis 15)
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Table 2. Checklist of reported intersex in nematodes

(Categorization of the species mentioned in this list is given as perigheabreferences only)

Order Species Reported from and its Ecological Type of Reference
Habitat status intersexuality
Aphelenchida | Aphelenchoides Canada, Corn field Plant parasitic | Female (Edward & Misra
brassicae intersex 1969)
Aphelenchoides Canada, Corn field Free-living Female (Anderson &
composticola intersex Kimpinski 1977)
Aphelenchoides California Plant parasitic | Female (Krall 1959)
parietinus intersex
Aphelenchoides + Plant parasitic | Female (Braasch 1987)
saprophilus intersex
Aphelenchoidesp. + Both Plant Female (Slepetiene 1962
parasitic & intersex
Free-living
Aphelenchoidesp. West Bengal, India Both Plant Female (Khera &
Rhizosphere of paddy | parasitic & intersex Chaturvedi 1971)
Free-living
Aphelenchoides + Plant parasitic | Male intersex | (Gruzdeva 1980)
subparietinus
Tylenchida Ditylenchus triformis|  China, Soil around the | Plant parasitic | Female (Weizhi & Qingli
rhizosphere of plants intersex 2002)
Tylenchorhynchus New Zealand, tobacco | Plant parasitic | Female (Wouts 1966)
capitatus fields intersex
Tylenchorhynchus southern Alberta, Potato| Plant parasitic | Female (Seshadret al.
nilgiriensis field intersex 1967)
Tylenchorhynchus + Plant parasitic | Female (Dalmasso 1966)
sp. intersex
Heterodera trifolii Germany, soil-root Plant parasitic | male intersex | (Wouts 1978)
samples from a
Pasture
Meloidogyne Japan Plant parasitic | Male and (Ishibashi 1965)
incognita Female
intersex
Meloidogyne India Plant parasitic | Male intersex | (Martin 1970)
incognita
Meloidogyne Australia, Grape root | Plant parasitic | Male intersex | (McLeod &
thamesi Khair 1973)
Meloidogyne + Plant parasitic | Male intersex | (Sheng-Fu &
javanica Yong-Fang 1998)
Meloidogyne Philippines, Tomato plant| Plant parasitic | Female (Davide &
javanica root intersex Triantaphyllou
1967)
Helicotylenchus India Plant parasitic | Female (Renubaleet al.
indicus intersex 1992)
Hirschmanniella India, Paddy field Plant parasitic | male intersex | (Zhuoet al.
oryzae 2009)
Hirschmanniella China, Paddy field Plant parasitic | Female (Zhuoet al.
shamimi intersex 2009)
Tyleptus striatus India, around the roots of| Plant parasitic | Female (Jairajpuri &
Saccharum ravennae intersex Siddigi 1964)
Mermithida Mermis mirabilis + Insect parasitic | + (Hirschmann &
Sasser 1955)
Mermissp. + Insect parasitic | + (Hirschmann &
Sasser 1955)
Paramermis + + + (Hirschmann &
fluviatilis Sasser 1955)
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Agamermis + Insect parasitic | Female (Steiner 1923)
decaudata intersex
Agamermis albicans + Insect parasitic | Female (Steiner 1923)
intersex
Pseudomermis + Parasitic Female (Steiner 1923)
vanderlindei intersex
Rhabditida Tetanonema + Animal parasite | Female (Steiner 1923)
strongylurus (Fish) intersex
Porrocaecum + Animal parasite | * (Hirschmann &
heteroura (Bird) Sasser 1955)
Enoplida Enoplus communis Marine Free-living + (Hirschmann &
Sasser 1955)
Enoplus Marine Free-living Female (Steiner 1923)
michaelseni intersex
Thoracostoma Marine Free-living Female (Steiner 1923)
figuration intersex
Trilobus + Free-living Female (Hirschmann &
diversipapillatus syn| intersex Sasser 1955)
Trilobus longus
Trilobus gracilis Freshwater Free-living Female (Hirschmann &
intersex Sasser 1955)
Chromadorida| Chromadora Marine Free-living * (Hirschmann &
poecilosoma Sasser 1955)
Dorylaimida Longidorus Israel, avocado roots | Plant parasitic | Female (Zhuoet al.
africanus intersex 2009)
Longidorus South-eastern Slovakia, | Plant parasitic | Female /ILANRYi
distinctus rhizosphere of plum trees intersex
Longidorus Scotland, Soll Plant parasitic | Female 5DVFKNp
elongates intersex 1981)
Longidorus Serbia, rhizosphere of | Plant parasitic | Female (Barsi & De Luca
helveticus black-berry intersex 2005)
Longidorus + Plant parasitic + (Abouleid &
macrosoma Coomans 1966)
Aquatides thornei India, near the roots of | Plant parasitic | Female (Jairajpuriet al.
Oryza sativa intersex 1977)
(Goseco & Ferris
Leptonchus obtusus| Missouri, Soil collected | Plant parasitic | Female 1973)
from wooded area intersex
Xiphinema France, Sandy soil Plant parasitic | Female (Luc 1961)
attorodorum intersex
Xiphinema ingens + Plant parasitic | Female (Lambertiet al.
intersex 1983)
Xiphinema insigne India Plant parasitic | male intersex | (Bajaj &

Jairajpuri 1977)

Desmodorida | Desmodora porosurn| Deep sea, Atlantic Free-living Female (da Rocha Moura
intersex et al.2014)
Monhysterida | Terschellingia Soil, paddy field, India | Free-living Female Current study
didistalamphida sp. intersex
nov.
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Abstract. Applying the principles and practices of fine phenomics five species are described from Indonesia in the
Oecetis tripunctataspecies groupOecetis makalaOecetis pejenkajéDecetis posgaDecetis pelengaand Oecetis saluopa
Spp. nov.

Keywords. Fine phenomics, Indonesi@gecetis new species.

INTRODOCTION Kambas National Park). The limited samples from
six habitats in Bali and Sulawesi yielded five new
Oecetis tripunctatapecies groufs one of the  species. Delineation of the species was based on
seven species groups in tBecetis(Oeceti3 the speciation traits of lateral profile of the phallic
subgenus (Chen, 1993)Oecetis tripunctata organ as well as the ventral shape of the gono-
(Fabricius, 1793) was long considered as apods. All the specimens including holotypes and
dubious taxon with unsettled taxonomy. Recenty SDUDW\SHV DUH GHSRVLWHG LQ V
it was revised using specimens from the entirelection (Debrecen, Hungary) under the national
distributional area covering the Afrotropical, Pa- protection of the Hungarian Natural History Mu-
laearctic, Oriental and Australasian fauna regionsseum, Budapest, Hungary (OPC).

20iK The principles, procedures and
practices of fine phenomics were applied in the TAXONOMY
revision but only about ten percent of the possible _
potential diversity was included due to the highly Oecetis makalasp. nov.
limited sampling coverage. The high diversitly (Figures 1#)

the species complex is also confirmed by elab-

orating of a small sample from Indonesia which  Material examined. Holotype: Indonesia,
resulted in discovery of five species new to sci- Sulawesi, Makale SE, Uluway Vvillage, 3 1
ence. "6 f 1 ( P , OL.
trap, leg. Marko Jaakkola (male, OPC).
MATERIAL AND METHODS
Diagnosis Oecetis makalasp. nov. is a re-
The biodiversity of Indonesia, like of any other markably unique species. According to the api-
fauna region, including even the most examinedcoventral lip of the phallic organ it has some
areas like Europe and especially North America,resemblance toOecetis saluopasp. nov. but
is very poorly known. Only a single Indonesian distinguished from all the known species by the
species of th®ecetis tripunctatagroup Oecetis  very short and high lateral profile and the regular
kamba2 OiK LY NQRZQ IURP 6G&ndravarBorsabpyofile of the cerci.

urn: Isid:zoobank.org:pub:D76 CB30D-FC90-42B0-A118-C13FOEOF9FB4 puihied: 23.10.2023
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz001.2023.6.171



20iK 6D O RN¢W QdanesSlan species in the Oecetis tripunctata species group

Description The entire body light brown yel- more curved basal region; apicoventral lip short,
lowish in alcohol. Forewing partially rubbed in obtuse angled with tapering apex.
alcohol, membrane hyaline, length 8 mm. Fore-
wing anastomosis cross-veins arranged in step- Etymology Coined after the name of locus
wise, transverse base of MA distad of transversetypicus, a noun in apposition.
base of MP3+4, by more than its length. Tibial
spurs 1,2,2. Oecetis pejenkajap. nov.

Male genitalia Segment IX short; dorsum _
long, ventrum very much abbreviated. Cerci very (Figures 38)
short and high entirely fused to segment X almost _ ) _ _
semicircular in in dorsal views. Segment X almost __Material examinedHolotype:Indonesia, Bali,
lost, represented by a very short membranous lobd>ianyar, Pejeng Kaja, stony, rocky small brook,
in lateral view, tripartite in dorsal view. Gonopods 8/ 1 6 f 1 o R019, ;,,
with a minute excision mesad on midway in light trap, leg. Marko Jaakkola (male, OPC).
ventral view. Phallic organ with slightly elongated Paratypes: same as holotype (2 males, 2 females;
rounded dorsum; single paramere curved with OPC).

Figures 14. Oecetis makalap. nov. Holotype male: 1 = genitalia in left lateral view; 2 = gkaita dorsal view; 3 = left
gonopod in ventral view; 4 = phallic organ in lateral view.

172



20iK 6D O RN¢W QdanesSlan species in the Oecetis tripunctata species group

Description The body, including appendages Etymology Coined after the name of locus
light brown yellowish in alcohol. Forewing par- typicus, a noun in apposition.
tially rubbed in alcohol, membrane hyaline, length
7 mm. Forewing anastomosis cross-veins ar- Oecetis posoap. nov.
ranged in step-wise, transverse base of MA distad .
of transverse base of MP3+4, by more than its (Figures 1346)

length. Tibial spurs 1,2,2. . . .
Male genitalia Segment IX long; dorsum Material examinedHolotype:Indonesia, S

long, ventrum shorter, half as long. Cerci very lawesi, Poso Regency, Poso large lake outlet,
high entirely fused to segment X; quadrangular in 1_f T 6 f 1 ( P 1
dorsal and subquadrangular in lateral views.light trap, leg. Marko Jaakkola (male, OPC). Para-
Segment X excised in dorsal view, represented bylypes: same as holotype (2 males, 3 females,
a very short membranous lobe in lateral view OPC).

Gonopods very thin in lateral view with a minute

excision mesad on midway in ventral view. Diagnosis Oecetis posoasp. nov. has re-
Phallic organ with slightly elongated flat dorsum, semblance toOecetis kamba2 OiK - GH
elongated straight ventrum; single paramerescribed from Indonesia, Sumatra, but distin-
curved with more curved basal region; apico- guished by the ventral profile of the gonopods as
ventral lip long, regular right angled with less well as the shape of the apicoventral lip of the
tapering apex. phallic organ.

Figures 58. Oecetis pejenkajap. nov. Holotype male: 5 = genitalia in left lateral view; 6 = genitaldorsal view; 7 = left
gonopod in ventral view; 8 = phallic organ in lateral view.
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20iK 6D O RN¢W QdanesSlan species in the Oecetis tripunctata species group

Description Head, thorax, scape light brown North Tinankung, Air Terjun Tembang Luk Sagu,
yellowish in alcohol. Forewing rubbed in alcohol, river fall, 1f 1 "6 f 1 “( P
membrane hyaline, length 7 mm. Forewing 9.11.2020, light trap, leg. Marko Jaakkola (male,
anastomosis cross-veins arranged in step-wiseQPC). Paratypes: same as holotype (15 females;
transverse base of MA distad of transverse base 0OPC).

MP3+4, by more than its length. Tibial spurs
1,2,2. Diagnosis Oecetis pelengap. nov. has close

Male genitalia Segment IX short with long resemblance t®ecetis kamba2 O i K - GH
dorsum and abbreviated ventrum. Cerci entirelyscribed from Indonesia, Sumatra, but distin-
fused to segment X and triangular in lateral andguished by the much shorter cerci both in lateral
subquadrangular in dorsal views. Segment Xand dorsal view; the ventral profile of the gono-
slightly and widely excised apicad. Gonopods Pods mesad produced on its apex and parallel-
with mesad displaced apical third in ventral view. Sided, not with much broader basal region, the
Phallic organ slightly elongated rounded; single Phallic organ supplied with an additional short rod
paramere shorter; apicoventral lip robust, almostand the shape of the apicoventral lip of the phallic
right angled with apicad turning apex. organ broader based.

Description The entire body light brown yel-
lowish in alcohol. Forewing partially rubbed in
alcohol, membrane hyaline, length 7 mm. Fore-
wing anastomosis cross-veins arranged in step-
wise, transverse base of MA distad of transverse

Etymology Coined after the name of locus
typicus, a noun in apposition.

Oecetis pelengap. nov.

(Figures 94.2) base of MP3+4, by more than its length. Tibial
spurs 1,2,2.
Material examined. Holotype: Indonesia, Male genitalia Segment IX short; dorsum

Sulawesi, Banggai Kepulauan, Peleng Island,long, ventrum abbreviated. Cerci short entirely

Figures 9#2. Oecetis pelengap. nov. Holotype male: 9 = genitalia in left lateral view; 10 =Stgba in dorsal view; 11 = left
gonopod in ventral view; 12 = phallic organ in lateral view.
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Figures 1346.Oecetis posoap. nov. Holotype male: 13 = genitalia in left lateral view; 14 stgkmin dorsal view; 15 = left
gonopod in ventral view; 16 = phallic organ in lateral view.

fused to segment X almost semicircular in lateral 2020, light trap, leg. Marko Jaakkola (3 males, 3

and subquadrangular in dorsal views. Segment Xfemales;OPC).

almost truncated without apical excision. Gono-

pods with slightly mesad displaced apical quarter ~ Diagnosis Oecetis saluopasp. nov. has re-

in ventral view. Phallic organ with slightly elon- semblance to Oecetis kamba 2 OiK

gated rounded dorsum; single paramere curveddescribed from Indonesia, Sumatra, but dis

with more curved basal region, accompanied by atinguished by the much shorter cerci, ventral pro-

unique short rod; apicoventral lip broad-based, file of the gonopods as well as by the longer phal-

short, obtuse angled with tapering apex. lic organ and the shape of the apicoventral lip of

the phallic organ.

typE:tgg] 3'?1%%nﬁzlg%%£ﬁgn_the name of locus Description The entire body, head, thorax,
’ scape light brown yellowish in alcohol. Forewing

partially rubbed in alcohol, membrane hyaline,

Oecetis saluopap. nov. . . .
length 7 mm. Forewing anastomosis cross-veins

(Figures 1/20) arranged in step-wise, transverse base of MA
distad of transverse base of MP3+4, by more than
Material examined. Holotype: Indonesia, its length. Tibial spurs 1,2,2.
Sulawesi, Poso Regency, Air Terjun Saluopa, Male genitalia Segment IX short with almost
small river fall, 1f 1| "6 f ¥, 563 equal dorsum and ventrum. Cerci particularly

m, 17.11.2020, light trap, leg. Marko Jaakkola (1 short, abbreviated, entirely fused to segment X
male, OPC). Paratypes: same as holotype (5and rounded triangular in lateral and subquad-
males, 7 females; OPC). Indonesfaulawesi, rangular in dorsal views. Segment X slightly and
Banggai Regency, Air Terjun Salodik, large brook widely excised apicad, but variously formed at
fal, Of 1 "6 f 1 “( P paratypes; even thieolotype excised apical mar-
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Figures 1720. Oecetis saluopap. nov. Holotype male: 17 = genitalia in left lateral view; 18mitgka in dorsal view; 19 = left
gonopod in ventral view; 20 = phallic organ in lateral view.

gin could be an artefact; the membranous andcolle(.:t.or did quite a lot of work sometimasdifficult local
gentile apical region of segment X is liable to conditions.
deformation during copulation or preparation.
Gonopods with slightly mesad displaced apical
half in ventral view. Phallic organ slightly elon- o ) )
gated rounded; single paramere almost StraigthHEN, Y.E. 1993: Revision of the Oecetis (Tricho-

: fon : ; ptera: Leptoceridae) of the worldPh.D. Disser-
\évtl)ttf:] Sceu;\:]egc:eza;% Igg:sor?r; gaapg)(:e())(ventral lip short, tation Presented to the Graduate School of Clemson

University. UMI Dissertation Services, 704 pp.
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