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Abstract

A new species of Lumbrineridae, Helmutneris vadum n. sp., is described from shallow waters near Lizard Island, Great
Barrier Reef, Queensland, Australia. The new species differs from two other known species of Helmutneris by having
bidentate maxillae III and no ventral limbate chactae. Sequences of the fragments of COI and 16S rDNA for two specimens
including the holotype are deposited in GenBank. A key for three species of Helmutneris known to date is provided.
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Introduction

Lumbrineridae is a family of marine bristle worms with few external characters but complex jaw apparatus located
in the ventral muscular pharynx. Currently, the family comprises over 200 described species grouped in 19 genera
with world-wide distribution (Carrera-Parra 2006).

The genus Helmutneris Carrera-Parra, 2006 was separated from the genus Lumbrineris Blainville, 1828 based
on the structure of the maxillary apparatus. Helmutneris is mainly characterized by having four pairs of maxillae,
maxillae III and IV with whitish central areas, only limbate chaetae and simple multidentate hooded hooks. In addi-
tion, this genus possesses forceps-like maxillae I without internal accessory teeth but with wide attachment lamel-
lae; maxillae II as long as maxillae I, with ligament, without connecting plates, and with narrow attachment lamellae
along 1/3 of posterior lateral edge. The mandibles of Helmutneris are with partly separated shafts (Carrera-Parra
2006).

Helmutneris includes two valid species, both indicated by Carrera-Parra (2006) as symbionts of the deep-water
ahermatypic corals. Helmutneris flabellicola (Fage, 1936) was originally described from Morocco, as a species of
Lumbrineris with wide distribution from the southern Ireland to the western Africa (Carrera-Parra 2006). It has
been subsequently reported from the Yellow Sea, the East China Sea, the South China Sea and Japan (Cai & Li
2011). Helmutneris corallicola Carrera-Parra, 2006 was described from the depth around 200 m near the Philippine
Islands. The two species of the genus differ from each other in the shape of the prechaetal and postchaetal lobes:
H. corallicola has digitiform postchaetal lobes in parapodia 1-25, basally inflated, slightly longer than prechactal
lobes, while H. flabellicola bears well-developed postchaetal lobes, digitiform in all parapodia, always twice as long
as the prechaetal lobes.

In the present study, we describe a new species of Helmutneris, based on material collected at Lizard Islands
and stored in the Australian Museum. This finding represents the first record of the genus Helmutneris in the Aus-
tralian waters.

Materials and methods

Material was borrowed from the invertebrate collection of the Australian Museum. The description of the new spe-
cies is based on 39 specimens, collected in the vicinity of Lizard Island, Great Barrier Reef, Australia.
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Part of the material was fixed in 4% formalin and later transferred into 75% ethanol. Two specimens used for
DNA analysis were initially fixed in 96% ethanol. Overall specimen morphology was studied using a Leica MZ16
dissecting microscope. The length and the width of the specimens were measured at the 10™ chaetiger (L10 and W10
+SD in the description, respectively). Slides of parapodia, chaetae and jaw apparatuses were photographed using
a Leica DM6000B light microscope equipped with a digital camera. For scanning electron microscopy, specimens
were dehydrated in a graded ethanol series, critical-point dried, sputter coated with gold and examined with a ZEISS
Supra 55VP scanning electron microscope at the Laboratory for Electron Microscopy, University of Bergen. Materi-
als are deposited in the Australian Museum, Sydney (AM).

Sequences of fragments of two mitochondrial genes, COI (~650 bp) and 16S rDNA (~480 bp) were generated
using the polyLCO/polyHCO (Carr ef al. 2011); 16SarL/16SbrH (Palumbi et al. 1991) primers. Genomic DNA was
extracted from 96% ethanol fixed samples using silica gel (glass milk). The total volume of PCR was 20 pl. PCR
were performed using commercial Evrogen™ Kkits following the instructions provided by the producer: Encyclo
Plus PCR kit (0.1 ul 50X Encyclo DNA Polymerase; ddH,O; 4 ul 5X Encyclo Red buffer; 0.4 ul 50X dNTP; 0.2-0.5
pl (10 Pmol/pl) of each primer) with 1-2 ul of DNA template. PCR thermal conditions for COI were: 1 cycle:
94°C/3 min; 5 cycles: 94°C /40 s, 45°C/40 s, 72°C/60 s; 35 cycle: 94°C /40 s, 51°C/40 s, 72°C/60 s; 1 cycle: 72°C/300
s. PCR thermal conditions for 16S rDNA were: 1 cycle: 94°C/3 min; 40 cycles: 94°C /40 s, 51°C—0.2°C per cycle/30
s, 72°C/70 s; 1 cycle: 72°C/430 s. The results of PCR were verified using 1% agarose gel electrophoresis with
ethidium bromide. Purification of the PCR products was done using Ethanol/EDTA/Sodium Acetate Precipitation.
Sequencing reactions for both strands of the amplified genes were performed using BigDye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems) using the same primers as for PCR. Products were sequenced using Applied
Biosystems automated sequencer ABI 3500. Obtained sequences were deposited in GenBank.

Taxonomic account
Family: Lumbrineridae Schmarda, 1861
Genus: Helmutneris Carrera-Parra, 2006

Diagnosis. Prostomium without antennae and eyes; branchiae absent; simple multidentate hooded hooks present;
pygidium with anal cirri; maxillary apparatus with four pairs of maxillae, carriers dark, as long as MI; MI without
internal accessory teeth, with wide base and attachment lamella; MII as long as MI, with ligament, without connect-
ing plates, with attachment lamella; MIII and MIV with whitish central area; mandibles with shafts partly separated
(modified from Carrera-Parra 2006).

Helmutneris vadum n. sp.
(Figs 1, 2; Appendix 1)

Type material. Holotype: AM W.43952 coral rubble, 14.694° S 145.466° E, 1-1.5 m, 14.08.2013, collected by: J.M.
Nogueira, collecting method: by hand during snorkeling (incomplete wet specimen dissected dorsally at jaw region,
DNA voucher). Paratypes: AM W.44341(1 wet specimen); W.44399 (1 wet specimen, DNA voucher); W.46013 (4
wet specimens); W.46031 (1 wet specimen); W.46032 (3 wet specimens plus 1 on SEM stub, jaw apparatuses dis-
sected from three specimens); W.46034 (1 wet specimen, jaw apparatus dissected); W.46035 (3 wet specimens plus
1 on SEM stub); W.46040 (3 wet specimens, jaw apparatus dissected from one specimen) (for details on paratype
localities see Appendix 1).

Other material examined. AM W.40740 (2), W.40742 (1, jaw apparatus dissected), W.40743 (1, jaw apparatus
dissected), W.40849 (1, jaw apparatus dissected), W.40851 (1, jaw apparatus dissected), W.44150 (1), W.46019 (1,
jaw apparatus dissected), W.46020 (1, jaw apparatus dissected), W.46021 (1), W.46023 (1), W.46033 (1, jaw ap-
paratus dissected), W.46036 (2, jaw apparatus dissected from two specimens), W.46037 (1), W.46038 (1), W.46039
(1), W.46041 (1, jaw apparatus dissected), W.46042 (1, jaw apparatus dissected) (for details on localities see Ap-
pendix 1).
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Diagnosis. Prostomium rounded, as long as wide. Prechaetal lobes inconspicuous, rounded, always shorter
than postchaetal lobes; postchaetal lobes digitiform. Dorsal limbate chaetae present from chaetiger 1 to chaetiger
13-20. No ventral limbate chaetae. Simple multidentate hooded hooks on all chaetigers. MII as long as MI, pale
with 6 (5-8) dark brown teeth of similar shape. MIII bidentate, with whitish central area, attachment lamella wide
along whole posterior lateral edge. MIV with whitish central area, unidentate. Poorly sclerotized MV present in
some specimens.

FIGURE 1. Helmutneris vadum n. sp. A. Holotype AM W.43952, general view; B. the same, anterior part, ventral view; C. the
same, dorsal view; D. Paratype W.46032, maxillary apparatus, dorsal view; E. W.40849, maxilla II, dorsal view; F, the same,
maxillae III and IV, dorsal view; G. W.46042, mandibles. Abbreviations: MI—maxilla I, MII—maxilla II, MIII—maxilla III,
MIV—maxilla IV, al—attachment lamella, C—maxillary carriers.
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Description. Holotype (W.43952, DNA-voucher) incomplete with 126 chaetigers, L10=1.9 mm, W10=0.55
mm; single complete specimen (W.44150, non-type material) 15 mm long with 98 chaetigers (L10=1.5 mm,
W10=0.45 mm); all other examined specimens incomplete anterior fragments; size variation in studied material:
L10=1.68+0.22 mm, W10=0.5+0.07 mm. Preserved specimens whitish, without any distinct colour pattern (Fig.
1A-C).

Prostomium rounded, 0.33+0.06 mm long, 0.32+0.05 mm wide, without nuchal antennae, without eyes or vis-
ible eyespots (Figs 1B—C, 2A). Peristomium shorter than prostomium, 0.2+0.05 mm long, consisting of two rings of
similar size. All parapodia well developed, first 4—6 pairs of parapodia smaller than the following ones. Prechaetal
lobes in anterior parapodia inconspicuous (Fig. 2B), in posterior parapodia small, rounded, always smaller than
postchaetal lobes (Fig. 2D). Postchaetal lobes well developed in all parapodia, digitiform, with narrow base, always
longer than prechaetal lobes, longer in anterior parapodia than in posterior (Fig. 2B-D).

FIGURE 2. Helmutneris vadum n. sp. Paratype W.46035. A. Anterior part, ventral view; B. Parapodium 1; C. Parapodia 14—

15; D. Parapodia 31-32; E. Simple multidentate hooded hook, parapodium 12; F. Simple multidentate hooded hook, parapodium
17. G. The same, enlarged. Abbreviations: psl—postchaetal lobe.

Simple multidentate hooded hooks from chaetiger 1 to posterior end, with short hood and up to 10 teeth (Fig.
2E-QG). Limbate chaetae from chaetiger 1 to chaetiger 13-20 (in smaller specimens to chaetiger 8), only dorsal lim-
bate chaetae present (Fig. 2B, C). Usually anterior parapodia with 2—-3 limbate chaetae and 2-3 simple multidentate
hooded hooks. Aciculae yellow, up to two in anterior chaetigers and one in posterior ones. Pygidium with two anal
cirri.
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Mandibles translucent, with wide distal end narrowing posteriorly, fused up to 4/5 of length (Fig. 1G). Maxil-
lary apparatus with four pairs of maxillae, small poorly sclerotizes MV present in some specimens. Carriers as long
as MI or slightly shorter, brown. MI pale, forceps-like, without internal teeth, with attachment lamella (Fig. 1D).
MII as long as M1, pale with 5-8 (usually 6, including holotype) dark brown teeth of similar shape; right and left
maxillae in some specimens with different number of teeth (5+6, 7+8); with dark narrow (slightly narrower than
MII) attachment lamella along 1/2—1/3 of posterior lateral edge (Fig. 1E). MIII with whitish central area close to
triangular shape, clearly bidentate, with two teeth subequal in size, with wide attachment lamella along posterior
lateral edge. MIV with whitish central area close to oval-triangular shape, unidentate, with wide oval dark attach-
ment lamella (Fig. 1F). Several specimens (including holotype) with small pale poorly sclerotized MV.

Remarks. Helmutneris vadum n. sp. differs from the other species of the genus by having bidentate MIII with
wide attachment lamella along whole posterior lateral edge and lacking ventral limbate chaetae while H. corallicola
and H. flabellicola have unidentate MIII with attachment lamella along 1/4 of posterior lateral edge and dorsal and
ventral limbate chaetae (Table 1).

Etymology. The species epithet refers to Latin vadum meaning “shallow water”. Unlike its congeners, this spe-
cies was reported from shallow depths, from one to twelve meters.

Type locality. Australia, Queensland, Lizard Island, south of lagoon entrance, reef near Bird Islet, 14.694° S,
145.466° E.

Distribution and habitat. This species is only known from Lizard Island, depth range 1-12 m. The species,
although often reported from the old coral reef rocks, did not show association with a particular species of corals,
and was also reported from fine sediments.

Genetic information. The 16S rDNA and COI fragments were sequenced for two specimens: W.43952 (ho-
lotype) and W.44399 (paratype). Sequences are deposited in GenBank under accession numbers MT763200—
MT763203.

TABLE 1. Comparison of the species of the genus Helmutneris.
H. flabellicola
Conical, slightly longer than

Character H. corallicola H. vadum n. sp.

Shape of prostomium Short, slightly wider than

wide long

Rounded, as long as wide

Prechaetal lobe

Postchaetal lobe, ante-
rior body

Dorsal limbate chactae
until chaetiger
Ventral limbate chaectae
until chaetiger

Simple multidentate
hooded hooks

MII teeth
MIII teeth

MIII attachment
lamella

MIV teeth

Mandible fused
Type locality

Depth range
Reported distribution

Inconspicuous, rounded
Digitiform, twice as long as
prechaetal lobe (2:1)

28

15

From chaetiger 1, with short
hood

5
1
1/4 of posterior lateral edge

1

Slightly divided posteriorly
Morocco

450-630

Southern Ireland to Western Af-
rica, Yellow Sea, East China Sea,

South China Sea and Japan

Inconspicuous, rounded

Digitiform, basally in-

flated, slightly longer than

prechaetal lobe
21

15

From chaetiger 1, with
short hood

5+6

1

1/4 of posterior lateral
edge

1

About half its length
Philippine Islands
192-224

Philippine Islands

Inconspicuous, rounded
Digitiform, longer than pre-
chaetal lobe

13-20

From chaetiger 1, with short
hood

6 (5-8)
2
Whole posterior lateral edge

1

Slightly divided posteriorly
Lizard Island, Australia
1-12

Lizard Island, Australia

NEW SPECIES OF HELMUTNERIS FROM AUSTRALIA

Zootaxa 4877 (3) © 2020 Magnolia Press - 417



Key to species of Helmutneris

1 MIII bidentate; no ventral limbate chaetae (below multidentate hooks) .. ....... ... ... ... ... .. ... H. vadum n.sp.
- MIII unidentate; both dorsal and ventral limbate chaetae present. ... ......... ... i 2
2 Postchaetal lobes digitiform, always clearly longer than prechaetal lobes (2:1) . ........... ... ... ........ H. flabellicola
- Postchaetal lobes digitiform, basally inflated, slightly longer than prechaetal lobes. .. ..................... H. corallicola
Acknowledgments

This study was supported by the UTF-2016-short-term/10108 project “Norwegian—Russian Training Program in
Annelid Systematics, Morphology and Evolution” provided by the Norwegian Agency for International Cooperation
and Quality Enhancement in Higher Education. Collection of material was funded by Lizard Island Reef Research
Foundation grant to Pat Hutchings, Anne Hoggett, and Elena Kupriyanova. The material was partly collected during
the Polychaete Workshop held in Lizard Island, 2013 (permit number G12/35718.1 issued by the Great Barrier Reef
Marine Park Authority). We are grateful to Anne Hoggett and Lyle Vail for hosting the workshop. We thank the staff
at the Laboratory for Electron Microscopy, UiB for assistance with SEM, to Irina Ekimova (Moscow State Univer-
sity) and Dmitry Schepetov (Koltzov Institute of Developmental Biology Russian Academy of Sciences) for help
with molecular work, and to Stephen Keable and Anna Murray (Australian Museum) for help with material loans.

References

Blainville, de H. (1828) Mollusques, Vers et Zoophytes. /n: Leuvrant, F.G. (Ed.), Dictionnaire des Sciences Naturelles, dans
lequel on traite mthodiquement des diffrens tres de la nature, considers soit en eux-mémes, d’apres [’état actuel de nos con-
naissances, soit relativement a [ utilité qu’en peuvent retirer la médicine, [’agriculture, le comerse et les arts. Suivi d 'une
biographie de plus célébres naturalistes. Vol. 57. F. G. Levrault, Strasbourg and Le Normant, Paris, pp. 1-628.

Cai, W. & Li, X. (2011) Three new records of Lumbrineridae Schmarda, 1861 (Annelida: Polychaeta) species in China. Chinese
Journal of Oceanology and Limnology, 29 (6), 1297-1301.
https://doi.org/10.1007/s00343-011-1001-y

Carr, C.M., Hardy, S.M., Brown, T.M., Macdonald, T.A. & Hebert, P.D. (2011) A tri-oceanic perspective: DNA barcoding re-
veals geographic structure and cryptic diversity in Canadian polychaetes. PLoS One, 6, €22232.
https://doi.org/10.1371/journal.pone.0022232

Carrera-Parra, L.F. (2006) Phylogenetic analysis of Lumbrineridae Schmarda, 1861 (Annelida: Polychaeta). Zootaxa, 1332 (1),
1-36.
https://doi.org/10.11646/zootaxa.1332.1.1

Fage, L. (1936) Sur I’association d’un annélide polychéte, Lumbriconereis flabellicola n. sp. et d’un madrépore Flabellum pa-
voninum distinctum E. et H. XII Congres Internationale de Zoologie, Lisbonne, 2, 941-945.

Palumbi, S., Martin, A., Romano, S., McMillan, W.O., Stice, L. & Grabowski, G. (1991) The Simple Fools Guide to PCR. Ver-
sion 2 Edition. Department of Zoology, University of Hawaii, Honolulu, 46 pp.

Schmarda, L.K. (1861) Neue Wirbellose Thiere: Beobachtet und Gesammelt auf einer Reise um die Erdr 1853 bis 1857.Vol. 1.
Turbellarien, Rotatorien und Anneliden, 2, 1-164.

418 - Zootaxa 4877 (3) © 2020 Magnolia Press BORISOVA & BUDAEVA



23pd 1xau 2] UO panuUOI

LY SP1 00L't1 UI[BULIO | udwoads Jom odK1-uoN I P09t M
LIV SPT 00L't1 UI[ewIo uowoads JoM ad&y-uoN I 14097 M
LIV SHT 00L't1 UI[eUIO uowdAds JoM adKy-uoN I 6£09Y"M
LIV SHT 00L't1 UI[BULIO | udwoads 3Mm adAy-uoN I 8€09Y'M
LIV SHT 00L'+1 UI[EUIo | uowrdads JoM adAy-uoN I LEO9Y' M
LY SHT ¥89'v1 UI[EUIo suowroads 1M\ od&y-uoN C 9€09%'M
LIV SHT 009'+1 UI[ewIo g suowroads 1M\ ad&y-uoN I €097 M
09t"SH1 891 uI[ewIo uowdads 1M od&-uoN I €209Y"M
LY SP1 L99p1 UI[BULIO ] uawoads Jom odK1-uoN I 12097 M
0SSP 1 0S9t1 uI[ewIo uowoads JoM adKy-uoN I 02097 M
0St'SH1 0S9'+1 UI[euIo uowdAds JoM adAy-uoN I 61097 M
99t" S 1 S69¥1 [OUBYId %96 uowrdads JoM odKy-uoN I 0STH'M
0St'SH1 L99b1 UI[eUIo uowrdads JoM adAy-uoN I 1S80%"M
SAS4! L99p1 UI[BULIO | uowrdads JoM ad£3-uoN I 67807 M
LIV SHT L99v1 UI[ewIo g uowdads 1M adAy-uoN I EVLOY M
0St'SH1 L99v1 UI[euIo g uowdads J0M od&y-uoN I TLOY'M
LY SP1 L99b1 UI[BULIO | suawroads M od&1-uoN z 0LOY M
LY SH1 00L't1 UI[BULIO | suowroads M odAyereg € 0097 M
LIV SHT 009't1 UI[euwIo qmIs NS U0 | ‘suowroads 1om ¢ adKyereq v SE09Y'M
LI SHT 009't1 UI[ULIO | uowrdads JoM adfyereq I YE09Y M
LIV SHT 009't1 UI[BULIO | quus NS U0 | ‘sudwoads jom ¢ odfyereqd v TE09Y'M
0St'SH1 L99b1 UI[EWIo uowoads jom odKyereqd I 1€09%'M
0St'SH1 L99b1 UI[ewIo g suowroads 1M odAyereq v €109%'M
S19°SHI €LS VI JOUBId %96 ToyonoA YN ‘uowioads Jopm odKyereq I 66EPY M
905" S 1 YrLY1 UI[BULIO ] udwoads Jom odAyereg I IYEhy M
991" S 1 Y69t 1 [OUBYIR %96 JOUONOA YN ‘USWIAdS Jopm ad&yojoy I TS6EYM
 $92139p ‘Opmyiduo| S $93139p ‘Opmne| uonexyy [euIsLIQ uoneaedaag snje)s wowrdg JUN0Y WAWINRASg Jdquinu Ingoeyed AV

“Apnys SIy} ur pourwrexd suawoads *ds *u wnpva su2upnuiga fy 0 e1ep je)iqey pue AesoT I XIANAddV

Zootaxa 4877 (3) © 2020 Magnolia Press - 419

NEW SPECIES OF HELMUTNERIS FROM AUSTRALIA



23nd 1xou 2y1 U0 panuUoI

& WSipySiu pue joudiq proy 'V % SSUIIINY 'Vd  $861 920 €0 IO YOIedSAY JJO ‘Pue[S] pIezi] & 12097 M
vdanos
}o01 Jooy UO POJOJ[[O0 PUEH  A)BOM "€'d % SSUIPIINH 'V'd  9L61 doS 10 I0d [HON ‘PUE[S] pIezi| 9 0T09%'M
vdanos

[2100 peap jo sarerd ury, U0 PJO[[0d pUuBH SSUlOINH 'V'd  9L6T AON 11 WI0g YHON ‘puBS] pIezi| L 61097 M
Aqse[n D JO[S] pIig Iedu JOoI dPISINO

d[qqni JeIo) [93I0US Uo puey Agq 29 PRISOATY " “IQUSSIdIA "3 €10Z S0y 1 90UBIIUS UOO0SE] JO YINOS ‘PUB[S] PIBZI] S—¢ 0STHy M

i b opesne[D-101kod ‘N ¢ uooge| pue[s] prezi| i 1580 M

& b apesne[)-101Kad ‘N & uooJe[ pue[s| pIezi| & 67801 M
pue[S[ INOS pue 19[S]

3001 Jooy (  SBumpIny 'yd @ swereg 'gd  LL611dV 01  paig udsamiaq jear SurduLy ‘puefsy prezry 4! EPLOY'M

}o01 Jooy (  sSulyony 'yd % siwereg gd  LL611dV 01 pue[S] prezi] ‘W[S] pre JeoN & THLOY M
pue[S[ IN0S pue 19[S|

3001 Jooy & SSUlYOINH 'V'd  LL61 UB[ []  PIIg U22MI0q JOaI SUISULY ‘PUBIS] PIeZI] 4! 0FLOY M
PUE[S] (INOS pue JO[S] parg

J00[q [eI00 Ped(  YENDS U0 puey Ag ajeoM “d'd 8L611°0  t2aM1dq Jjo doxp uooSe| ‘pues] piezr] l 0r09r'M
Jooy

[2109 pea(] ( O1eoM g'd % SSUIIINH V'd  LL61 UB[ ST ASUOX 10INQ ‘PUB[S] PIEZIT JO ISEAYLON 01 SE09Y'M
Jooy

[2109 pea(] ( O1eOM g'd % SSUIOINH V'd LL61 UB[ [T ASUOX 10INQ ‘PUB[S] PIEZIT JO JSEIYLON 01 YE09T M
Jooy

[€100 pEA( ( O1eOM d'd % SSUIIINH 'V'd  LL6T UB[ ST ASUOX 10InQ ‘PUB[S] PIEZIT JO ISEAYLON 01 TE09F' M

b b opesne[)-101Ka4 ‘N b uooge| pue[s| prezr'| b 1€09%' M

3001 Joo1 [210) b oM ‘dd  LL6T 1AV 80 PESH SUBWIRUIYY) JJO ‘PUB[S] PIezI'] L €1097'M

J[qqnu e10) [o3Ious uo puey £g RIIONSON “JN'[ 2 JOUSSION " €107 Sny g Jo9Y 93u0, ‘Jooy IRy 18I v 66<TY M
pue[ST UONOAII(J YIION JO 9PIS 1Som

ojqqui[e10)  VENDS uo puey Ag ede) N €10T SNV ST YMOU UO JOII ‘pur[S] PIEZIT JO ISEd YINOS T1-9 IPEPy M
19[S] parg JIeau JooI

drqqni e1o0) [9310Us uo puey Ag e1on3oN N[ €10z 3nv ¢1 90uBIIUd UO0SFE] JO YINOS ‘puB[S] pIeZI'] S 1-1 7S6EV M

Jdquinu

djeasqns POYIIAL UODII[0D juedpaed uondd0) e q uonedO IS w‘pddq Indofeyed NV

(panunuo)) ‘1 XIANAddV

BORISOVA & BUDAEVA

420 - Zootaxa 4877 (3) © 2020 Magnolia Press



pue[s] YOS pue 13IS[ pg

¥O0[q [e10d pea@  VENDS U0 puey Ag ajeoM “d'd 8L6T N[ U2aMI0q yo doIp uooSey ‘puefs] prezr| I T09r' M
PUB[S] (INOS pue JO[S] parg

¥00[q [BI00 pRA  VENDS UO puey Ag ojeoM d'd 6L6T UBf  u0aMIdq JJo doip uooTe[ ‘pues] prezi| 4! 1709% M
PUB[S] ()OS pue JI[S] parg

¥o0[q [EI00 pEA(  VENDS UO puey Ag ajeop ‘d'd 8L611°0  u2am1aq o doip uooSe| ‘pue[s] prezi| l 6£09t" M
PuB[S] (InOS pue J2[S] parg

J00[q [e100 pea]  YENDS U0 puey Ag ajeop ‘dd 8L611dy  udamdq gjo doip uooSe| ‘pue[s] prezi| I 8€09' M
PUB[S] (INOS pue J2[S] parg

3o0[q [e109 paredard vdnOs uo puey £g e ‘gd 861 1dy u2am32q o dop uooJe| ‘pue[s] prezi] 71 LE09Y M
pue[s[ yinog

Mo01Jeay  VENDSUO puegAg 01O ‘g'd B SSUOINH 'Vd  LL6T WV TT PUE 19[S] paIg UdMIq ‘PUBS] PIeZI] 9 9€09Y"M
Jooy

[2109 pea(] ( O1eoM g'd % SSUIYOINH 'V'd  LL61 UB[ ST ASUOX 10INQ ‘PUB[S] PIEZIT JO ISEAYLON 01 €€097'M
soroIZuBW [oBag JAOISURIA

J3o 1sn[ Jewr smLop 9S00 A preyoneq "y G661 TN 97 JO puo JsB9 JB SoA0ISuBW ‘pUB[S] pILZI'] A €209 M

Jaquinu

Jjeasqns POYIIAL UODII[0D juedpnaed uondd0) e q uonedOasNAIg w‘pddq Indofeyed NV

(panunuo)) ‘1 XIANAIIV

Zootaxa 4877 (3) © 2020 Magnolia Press - 421

NEW SPECIES OF HELMUTNERIS FROM AUSTRALIA



