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Abstract

The present study describes a new species of Vulcanolepas from the Lau Basin in the South Pacific. The basal angle of 

the tergum of Vulcanolepas buckeridgei sp. nov. is elevated from the capitular-peduncular margin at ~1/6 of the capitular 

height. The mandibles of V. buckeridgei sp. nov. are tridentoid; the cutting margins of the second and third teeth are long 

and each tooth possesses 18–20 sharp spines. The proximal segments of the anterior and posterior rami of cirrus I are pro-

tuberant and with dense, simple setae. DNA barcode sequences of Vulcanolepas buckeridgei sp. nov. are similar to Vul-

canolepas sp. 1 collected from the Lau Basin (Herrera et al. 2015). Vulcanolepas buckeridgei is morphologically similar 

to Vulcanolepas ‘Lau A’ collected in the Lau Basin (Southward & Newman 1998). This suggests that Vulcanolepas buck-

eridgei sp. nov. is widespread in the Lau Basin. 
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Introduction

Scalpelliform barnacles of the family Eolepadidae Buckeridge, 1983 are exclusively deep-sea hydrothermal vents 

species. Taxa within the subfamily Neolepadinae Yamaguchi, Newman & Hashimoto, 2004 have an eight plated 

capitulum (paired scuta, terga and medial latera, and the single carina and rostrum). The Neolepadinae is composed 

of two tribes and four genera. The tribe Ashinkailepadini Yamaguchi, Newman & Hashimoto, 2004 contains 

Ashinkailepas Yamaguchi, Newman & Hashimoto, 2004. The tribe Neolepadini Yamaguchi, Newman & 

Hashimoto, 2004 has Leucolepas Southward & Jones, 2003, Neolepas Newman, 1979 and Vulcanolepas

Southward & Jones, 2003. 

In the Lau Basin, two undescribed species of Vulcanolepas, ‘Lau A’ and ‘Lau B,’ were reported in Southward 

& Newman (1998) and a further Vulcanolepas sp. 1 was noted by Herrera et al. (2015). Vulcanolepas ‘Lau A’ is 

present in the central hydrothermal vent region, whilst V. ‘Lau B’ is located at the rim of the vents and 

sympatrically with Eochionelasmus Yamaguchi & Newman, 1990. The cirral setae on Vulcanolepas “Lau A” are 

very long, up to 14 times the length of an individual article on the cirrus (other neolepadids range from 6–9 times, 

see Southward & Newman 1998). Such long setae are coated by a white fuzz of filamentous sulphur bacteria. 

Southward & Newman (1998) concluded this Vulcanolepas “Lau A” to be ectosymbiotic with bacteria, farming the 

bacteria on the setae for food. 

In the present study, two specimens of Vulcanolepas were collected in the Lau Basin in the South Pacific. 

These specimens featured long setae on the cirri and the setae were coated by white, filamentous bacteria and 

considered likely to be the same species as Vulcanolepas ‘Lau A’ in Southward & Newman 1998. From molecular 

analysis, this Vulcanolepas is also similar to Vulcanolepas sp. 1 in Herrera et al. (2015) and thus is an undescribed 

new species. This new species constitutes the fourth known species of Vulcanolepas and is described herein. The 

classification scheme for the Neolepadidae follows that of Buckeridge et al. (2013)
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Materials and methods

Specimen collection and morphological examination. The two Vulcanolepas specimens are housed in the 

collection of the Muséum national d’Histoire naturelle, Paris (France); they were collected in the Lau Basin during 

2005 and 2006 (see material examined below) (Figure 1). The holotype was dissected and observed under light 

microscopy and descriptions of the capitular plates and arthropodal characters follow Buckeridge et al. 2013. Setal 

classification follows Chan et al. (2008). 

FIGURE 1. Sampling locations of Vulcaolepas buckeridgei sp. nov. and Vulcanolepas sp. 1 in Herrera et al (2015). Note DNA 

barcode sequences of Vulcanolepas buckeridgei and V. sp. 1 is similar, suggesting they are con-specific. 

Molecular analysis. The mitochondrial COI gene (cytochrome c oxidase subunit I) was sequenced from two 

Vulcanolepas specimens. DNA was extracted from muscle tissue by using the commercial QIAamp Tissue Kit 

(QIAGEN). Partial sequences of mitochondrial COI gene were amplified using PCR universal primer set (LCO-

1490/HCO-2198) for DNA barcoding (Folmer et al. 1994). Polymerase chain reaction (PCR) was performed using 

25 μL of a solution containing 12.5 μL of Taq 2× Tools Taq Master Mix (AMPLIQON), 7.5 μL of deuterium-

depleted water, 1 μL of each primer (5 µM), and 3 μL of the DNA template. The thermal regime entailed 

initialization for 4 mins at 94°C; denaturation, using 35 cycles for 0.5 min. at 94°C, 0.5 min. at 50°C, and 1 min. at 

72°C; elongation for 10 mins at 72°C; and final extension at 12°C. The PCR products were observed on 1.5% 

agarose gel and the most intense products were used for Sanger sequencing. Successfully amplified PCR products 

were purified and sequenced using Genomics BioSci & Tech Ltd. 

Phylogenetic analysis. Additional published sequences (81) from Vulcanolepas and related scalpellomorph 

taxa (Buckeridge et al. 2013; Herrera et al. 2015) were available from the National Center for Biotechnology 

Information (NCBI) for comparison (see Table S1). Sequences from Neoverruca brachylepadoformis Newman & 

Hessler, 1989 were included as outgroups in analysis as close to Vulcanolepas scotiaensis in Buckeridge et al.

(2013). All sequences were aligned using the Clustal W (Larkin et al. 2007) plugin in Geneious R10 (Kearse et al.

2012). The aligned sequences resulted in 586 bp in the COI gene. The substitution model used was T92+G for the 

COI sequences, as tested in MEGA7 (Kumar et al. 2016). Maximum likelihood (ML) analyses, was conducted 

using MEGA7 with 1000 bootstrap replicates. Bayesian inference (BI) analysis was performed using the MrBayes 

2.2 (Huelsenbeck & Ronquist 2001) plugin in Geneious R10. The BI analysis was run on the default setting for 1 

million generations, applying one sample for every 100 generations. The first 25% of the sample tree was discarded 

as burn-in. 
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Systematics

Superorder Thoracica Darwin, 1854

Order Scalpelliformes Buckeridge and Newman, 2006

Family Eolepadidae Buckeridge, 1983

Subfamily Neolepadinae Yamaguchi, Newman & Hashimoto, 2004

Genus Vulcanolepas Southward & Jones, 2003

Vulcanolepas buckeridgei sp. nov.

(Figures 2–6)

Vulcanolepas Lau A. Southward & Newman, 2008: 260, fig. 1, fig. 2e, f, tab. 1

Vulcanolepas sp. 1. Herrera et al. 2015: fig. 2 

Material examined. Holotype. MNHN-IU-2014-50277. Stn. Lau Basin 2005_JD-164, Lau Basin, Kilo Moana 

(22° 0' 0'' S, 176° 0' 0'' W, 26 June, 2005, depth 2628 m). Coll. Hourdez, S. Paratype. MNHN-IU-2014-5282 

(damaged specimen). Stn. Lau Basin 2006_JD-235, Lau Basin, Kilo Moana (22° 0' 0'' S, 176° 0' 0'' W, 16 

September, 2006, depth 2629 m). Coll. Hourdez, S.

FIGURE 2. Vulcanolepas buckeridgei sp. nov. (holotype). A. Left view, B. Right view, C. Rostral view, D. Carinal view of 

whole specimens. T—tergum, S—scutum, R—Rostrum, C—Carina. White arrows indicate the basal angle of the tergum, 

which is elevated above the capitular-peduncular interface. Scale bars in cm.
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FIGURE 3. Vulcanolepas buckeridgei sp. nov. (holotype). Dissected individual showing the internal face of the capitulum 

(S—scutum, T—tergum, ML—medial latus). B. somatic body showing the six pairs of cirri (I–VI) and caudal appendage (CA). 

Note the six pairs of cirri are located close to each other, without the first pairs being separated from other pairs of cirri, as seen 

in most scalpellomorph species. Scale bars in cm.
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FIGURE 4. Vulcanolepas buckeridgei sp. nov. (holotype). A. Cirri I. B. Cirrus II. C. Cirrus III. D. Cirrus IV. E. Cirrus V. F. 

Cirrus VI. G. Caudal appendages (CA, indicated by arrow). H. Penis. Scale bars in µm. ant—anterior ramus, pos—posterior 

ramus.
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FIGURE 5. Vulcanolepas buckeridgei sp. nov. (holotype). A. magnified view of protuberant segments of the posterior (pos) 

and anterior rami (ant) of cirrus I. B. Simple setae of the anterior ramus of cirrus I. C. Serrulate setae of anterior ramus of cirrus 

I. D. Distal segments of anterior ramus of cirrus I E. Maxilla. F. Serrulate setae on the cutting margin of the maxillule. G. 

Maxillule. H. simple robust setae on the cutting edge of the maxillule. Scale bars in µm.
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FIGURE 6. Vulcanolepas buckeridgei sp. nov. (holotype). A. Right mandible B. Serrated teeth on mandular cutting margin. C. 

Spine behind the first tooth. D. Inferior angle of mandible. E. Left mandible. F. Magnified view of serrated teeth on cutting 

margin. G. Mandibulatory palp. H. Labrum. Scale bars in µm.
 Zootaxa 4407 (1)  © 2018 Magnolia Press  ·  123A NEW VULCANOLEPAS BUCKERIDGEI SP. NOV. 



Diagnosis. Vulcanolepas with basal angle of tergum elevated from the capitular-peduncular margin by ~1/6 of 

capitular height.Mandible tridentoid; cutting margin of second and third teeth long, each with 18–20 sharp spines. 

Proximal segments of anterior and posterior rami of cirrus I protuberant and with dense simple setae.

Description (based on holotype). Hermaphrodite capitulum higher than wide; 8 approximate plates, spaces 

between plates occupied by thin cuticular membranes. Carina umbo apical, slightly bowed, surface with 6 

horizontal growth lines; height of carina 2/3 height of capitulum (Figure 2). Tergum quadrangular with single ridge 

extending from basal angle toapex; surface with V-shaped growth lines; basal angle of tergum slightly elevated 

from capitular-peduncular edge, at ~1/6 total height of capitulum (Figure 2). Scutum quadrangular, basal angle 

~70°, located at capitular-peduncular edge; umbo apical; apex retro-curved (Figures 2, 3). Medial latus equilateral 

triangular, umbo apical, surface with 7 straight, horizontal growth lines. Rostrum triangular, 7 horizontal growth 

lines on surface. 

Capitular:peduncular ratio ~1:1 (Figure 2). Peduncle with 23 scales/whorl just below capitular region, 24 

scales/whorl at mid region of peduncle, scale width 0.87 mm (average from 3 scales), 0.73 mm (average from 3 

scales) projecting from peduncle. Scales smaller at capitular region, becoming larger at basal region of peduncle. 

Internallly, capitular plates white, smooth (Figure 3A).

All six pair of cirri located close to each other, without first pair being separated (Figure 3B). Cirrus I with 

anterior and posterior rami similar in length, segments close to proximal region with width 2 x greater than length, 

rami becoming antenniform distally, with length 2 x greater than width (Figure 4A). Last 5 proximal segments of 

anterior and last 7 proximal of anterior ramus of cirrus I protuberant, bearing dense, simple setae (Figures 4A, 5A–

D). Cirrus II with rami similar in length; proximal last 4–10 segments protuberant, with denser, simple setae 

(Figure 4B). Intermediate segments of cirrus II bearing 2 pairs of long setae and 3 pairs of short simple setae. 

Cirrus III with anterior and posterior rami similar in length, bearing very long setae, length of setae ~10 x length of 

individual segment; setae serrulate with very short, sparse setules, surface coated by filamentous bacteria (Figure 

4C). Cirri IV–VI similar, with anterior and posterior rami similar length; distal segments of both rami with width 

two x greater than height (Figure 4D–F); setae long, ~10 x length of individual segment; intermediate segments of 

cirri IV to VI bearing 1 pair of short setae and 4 pairs of long setae. Caudal appendage unsegmented, short, blunt, 

length ~1/8 length of pedicel of cirrus VI (Figure 4G). Penis without basi-dorsal point, half length of cirrus VI 

(Figure 4H).

Maxilla subtriangular, with simple type setae on exterior margin (Figure 5E, F). Maxillule cutting edge 

straight, with dense, simple setae on cutting margin; interior margin slightly convex (Figure 5G, H). Mandible 

tridentoid; first tooth small, robust, sharp, separated from remainder (Figure 6A–F). Second and third teeth comb-

shaped, 18–20 sharp spines on cutting edge. Cutting edge of second and third teeth long, each occupying 1/3 total 

length of mandible; inferior angle blunt, composed of series of sharp, large spines (Figure 6D). Mandibular palp 

elongated, with simple setae on tip and outer margin (Figure 6G). Labrum not bullate, with small, concave notch; 

single array of small, sharp teeth at notch (Figure 6H). 

Etymology. Named in honour of Professor John S. Buckeridge (RMIT University, Melbourne, Australia) for 

his contribution to the taxonomy of hydrothermal vent stalked barnacles in the family Eolepadidae.

Distribution. Lau Arc Basin.

Remarks. The present study contributes the fourth species to Vulcanolepas. All four Vulcanolepas species 

have distinct morphological diagnostic characteristics. Both the mandible of V. buckeridgei sp. nov. and V. parensis

Southward, 2005 are tridentoid, but the first tooth of V. parensis is much larger than the first tooth in V. buckeridgei

sp. nov. In addition, V. buckeridgei sp. nov. has very long second and third mandibular teeth, each tooth taking 1/3 

of the total length of the mandible, and each tooth bearing 18–20 spines on the cutting edge. In V. parensis, the 

length of the second and third teeth is ~1/7 of the total length of the mandible. The inferior angle of the mandible of 

V. scotiaensis contains dense setae, whilst the inferior angle of V. buckeridgei sp. nov. has several sharp spines, 

without any setae. The mandibles of V. oshaei have four teeth, differing from the other three Vulcanolepas species. 

Cirrus I of V. buckeridgei sp. nov. has protuberant segments at the basal region of both the anterior and the 

posterior rami. Protuberant segments are not reported in the other three species of Vulcanolepas.

Molecular results 

Two COI sequences were amplified from two V. buckeridgei sp. nov. specimens (586 bp, Genbank Accession # 
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KY502196–KY502197) and five sequences of Vulcanolepas sp. 1 (Herrera et al. 2015) were retrieved from 

GenBank. Maximum-likelihood and Bayesian phylogenetic inference showed very strong branch support for each 

species except for Neolepas aff. zevinaerapanuii (Figure 7) which did not form a monophyletic group. 

Vulcanolepas buckeridgei sp. nov. formed a monophyletic group with Vulcanolepas sp. 1 (Herrera et al. 2015) with 

very strong support (bootstrap=98, posterior probability> 0.99). Kimura 2-parameter distance within V. buckeridgei

sp. nov. ranged from 0.0–0.0029 while the genetic distance from other closely related Vulcanolepas species (V. 

osheai Buckeridge 2000 and V. scotiaensis Buckeridge, Linse & Jackson, 2013) ranged from 0.079–0.094 (see 

Table S2).

FIGURE 7. Genetic results showing that Vulcanolepas buckeridgei sp. nov. represents a single taxon with Neoverruca 

brachylepadoformis as outgroup in this study. Numbers at nodes are percentages of bootstrap support from maximum 

likelihood and posterior probabilities from Bayesian inference analysis (ML/BI).

Discussion

In the present study, Vulcanolepas buckeridgei sp. nov. is morphologically similar to Vulcanolepas ‘Lau A’ 

(Southward & Newman 2003). Figure 1A, B in Southward & Newman (2003) illustrates the external view of 

Vulcanolepas ‘Lau A’, which has a long stalk and the basal angle of tergum elevated ~1/4 total height of the 

capitulum above the capitular-peduncular margin. The basal angle of the tergum is elevated ~1/6 the total height of 

the capitulum, which is similar to Vulcanolepas ‘Lau A’. Southward & Newman (2003) revealed the setal length in 

Vulcanolepas Lau A as 14 times the length of an individual segment, which differs from other described species of 

Vulcanolepas. In the present study, the length of the setae of cirri III–VI is ~10 times the length of an individual 

segment, which is close to the ratio determined from Southward & Newman (2003). These authors also illustrated 

the mandible of Vulcanolepas Lau A, which is tridentoid, with a single, small, first tooth and the second and third 

teeth filled with comb-like structures. The mandible illustrated in Southward & Newman (2003) is similar to 

Vulcanolepas buckeridgei sp. nov. in the present study. 

From molecular analysis, the COI sequences of Vulcanolepas buckeridgei is almost the same as the sequence 

of Vulcanolepas sp. 1 in Herrera et al. (2015). The sampling points of Vulcanolepas sp. 1 were located at the Mata 

Uca Volcano at the Northwestern Slope vent site and Nantilis Marker 148 vent site in the NW part of the Lau Basin. 

The samples collected in the present study were located at the central region of the Lau Basin. Vulcanolepas ‘Lau 

A’ from Southward & Newman (1998) was collected from the BIOLAU expedition in the Lau Basin (see Table 2 in 
 Zootaxa 4407 (1)  © 2018 Magnolia Press  ·  125A NEW VULCANOLEPAS BUCKERIDGEI SP. NOV. 



Desbruyeres et al. 1994) from the Hine Hina site (22° 32' S, 176° 43' W), which is close to the type locality of V. 

buckeridgei sp. nov. This suggests that Vulcanolepas buckeridgei sp. nov. is widely distributed in the Lau Basin. 

Reviewing the distribution record of Vulcanolepas, it appears that Vulcanolepas has a distinct distribution amongst 

deep-sea basins. Vulcanolepas scotiaensis is recorded in the Scotia Sea off Antarctica, V. parensis from the Pacific 

Antarctica-Ridge, V. oshaeai is present on the Kermadec Ridge in New Zealand waters and V. buckeridgei sp. nov.

occurs in the Lau Basin in the South Pacific.

Acknowledgements

The authors would like to thank Dr. Stephane Hourdez (Station Biologique de Roscoff, France) for the collection of 

the specimens in Lau. Thanks also to Professor John Buckeridge for constructive comments on the manuscript. 

References 

Buckeridge, J.S. (1983) The fossil barnacles (Cirripedia: Thoracica) of New Zealand and Australia. New Zealand Geological 

Survey Paleontological Bulletin, 50, 1–152.

Buckeridge, J.S. (2000) Neolepas osheai sp. nov., a new deep-sea vent barnacle (Cirripedia: Pedunculata) from the Brothers 

Caldera, south-west Pacific Ocean. New Zealand Journal of Marine and Freshwater Research, 34, 409–418. 

https://doi.org/10.1080/00288330.2000.9516944

Buckeridge, J.S., Linse, K. & Jackson, J.A. (2013) Vulcanolepas scotiaensis sp. nov., a new deep-sea scalpelliform barnacle 

(Eolepadidae: Neolepadinae) from hydrothermal vents in the Scotia Sea, Antarctica. Zootaxa, 3745 (5), 551–568. 

https://doi.org/10.11646/zootaxa.3745.5.4

Chan, B.K.K., Hoeg, J.T. & Garm, A. (2008) Setal morphology and setation patterns of barnacle cirri: adaptations and 

implications for thoracican evolution. Journal of Zoology, London, 275, 294–306. 

https://doi.org/10.1111/j.1469-7998.2008.00441.x

Desbruyères, D., Alayse-Danet, A., Ohta, S. & Scientific parties of BIOLAU and STARMER cruise. (1994) Deepsea 

hydrothermal communities in southeastern Pacific back-arc basins (the North Fiji and Lau Basin), Composition, 

microdistribution and food web. Marine Geology, 116, 227–242. 

https://doi.org/10.1016/0025-3227(94)90178-3

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial 

cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3, 

294–297.

Herrera, S., Watanabe, H. & Shank, T.M. (2015) Evolutionary and biogeographical patterns of barnacles from deep-sea 

hydrothermal vents. Molecular Ecology, 24, 673–689. 

https://doi.org/10.1111/mec.13054

Huelsenbeck, J.P. & Ronquist, F. (2001) MRBAYES: Bayesian inference of phylogenetic trees. Bioinformatics, 17, 754–755. 

https://doi.org/10.1093/bioinformatics/17.8.754

Kearse, M., Moir, R., Wilson, A., Stones-Havas, S., Cheung, M., Sturrock, S., Buxton, S., Cooper, A., Markowitz, S., Duran, 

C., Thierer, T., Ashton, B., Mentjies, P. & Drummond, A. (2012) Geneious Basic: an integrated and extendable desktop 

software platform for the organization and analysis of sequence data. Bioinformatics, 28 (12), 1647–1649. 

https://doi.org/10.1093/bioinformatics/bts199

Kumar, S., Stecher, G. & Tamura, K. (2016) MEGA7: Molecular evolutionary genetics analysis version 7.0 for bigger datasets. 

Molecular Biology and Evolution, 33, 1870–1874. 

https://doi.org/10.1093/molbev/msw054

Larkin, M.A., Blackshields, G., Brown, N.P., Chenna, R., McGettigan, P.A., McWilliam, H., Valentin, F., Wallace, I.M., Wilm, 

A., Lopez, R., Thompson, J.D., Gibson, T.J. & Higgins, D.G. (2007) Clustal W and Clustal X version 2.0. Bioinformatics, 

23, 2947–2948. 

https://doi.org/10.1093/bioinformatics/btm404

Newman, W.A. (1979) A new scalpellid (Cirripedia) ; a Mesozoic relic living near an abyssal hydrothermal spring. 

Transactions of the San Diego Society of Natural History, 19 (11), 153–167.

Newman, W.A. & Hessler, R.R. (1989) A new abyssal hydrothermal verrucomorphan (Cirripedia; Sessilia): the most primitive 

living sessile barnacle. Transactions of the San Diego Society of Natural History, 21, 259–273. 

https://doi.org/10.5962/bhl.part.24587

Southward A.J. (2005) Systematics and ecology of a new species of stalked (Cirripedia: Thoracica: Scalpellomorpha: 

Eolepadidae: Neolepadini) from the Pacific-Antarctic Ridge at 38°S. Senkenbergiana Maritima, 35,147–156.  

https://doi.org/10.1007/BF03043683

Southward, A.J. & Jones, D.S. (2003) A revision of stalked barnacles (Cirripedia: Thoracica: Scalpellomorpha: Eolepadidae: 
CHAN & CHANG126  ·  Zootaxa 4407 (1)  © 2018 Magnolia Press



Neolepadinae) associated with hydrothermalism, including a description of a new genus and species from a volcanic 

seamount off Papua New Guinea. Senckenbergiana Maritima, 32, 77–93. 

https://doi.org/10.1007/BF03043086

Southward, A.J. & Newman, W.A. (1998) Ectosymbiosis between filamentous sulphur bacteria and a stalked barnacle 

(Scalpellomorpha, Neolepadinae) from the Lau Back Arc Basin, Tonga. Cahier de Biologie Marine, 39, 259–262.

Yamaguchi, T. & Newman, W.A. (1990) A new and primitive barnacle (Cirripedia: Balanomorpha) from the North Fiji Basin 

abyssal hydrothermal field, and its evolutionary implications. Pacific Science, 44, 135–155.

Yamaguchi, T., Newman, W.A. & Hashimoto, J. (2004) A cold seep barnacle (Cirripedia: Neolepdinae) from Japan and the age 

of the vent/seep fauna. Journal of the Marine Biological Association of the United Kingdom, 84, 111–120. 

https://doi.org/10.1017/S0025315404008975h

TABLE S1. Accession numbers for sequences retrieved from GenBank.

Taxon ID GenBank Acc.

Ashinkailepas kermadecensis KP295061

Ashinkailepas kermadecensis KP295053

Ashinkailepas kermadecensis KP295048

Ashinkailepas kermadecensis KP295040

Ashinkailepas kermadecensis KP295019

Ashinkailepas kermadecensis KP295001

Ashinkailepas seepiophila KP295091

Ashinkailepas seepiophila KP295090

Ashinkailepas seepiophila KP295069

Ashinkailepas seepiophila KP295046

Ashinkailepas seepiophila KP295031

Ashinkailepas seepiophila KP295028

Ashinkailepas seepiophila KP295022

Leucolepas longa KP295027

Leucolepas longa KP295073

Leucolepas longa KP295076

Leucolepas longa KP295082

Leucolepas longa KP295083

Leucolepas longa KP295085

Neolepas aff. zevinaerapanuii KP295098

Neolepas aff. zevinaerapanuii KP295084

Neolepas aff. zevinaerapanuii KP295067

Neolepas aff. zevinaerapanuii KP295063

Neolepas aff. zevinaerapanuii KP295060

Neolepas aff. zevinaerapanuii KP295055

Neolepas aff. zevinaerapanuii KP295007

Neolepas sp. 1 KP295004

Neolepas sp. 1 KP295030

Neolepas sp. 1 KP295032

Neolepas sp. 1 KP295047

Neolepas sp. 1 KP295062

Neolepas sp. 1 KP295064

Neolepas sp. 1 KP295089
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TABLE S1. (Continued)

Taxon ID GenBank Acc.

Neoverruca brachylepadoformis AB195606

Vulcanolepas osheai KP295005

Vulcanolepas osheai KP295008

Vulcanolepas osheai KP295026

Vulcanolepas osheai KP295034

Vulcanolepas osheai KP295036

Vulcanolepas osheai KP295049

Vulcanolepas osheai KP295056

Vulcanolepas osheai KP295094

Vulcanolepas scotiaensis KP295097

Vulcanolepas scotiaensis KP295078

Vulcanolepas scotiaensis KP295068

Vulcanolepas scotiaensis KP295058

Vulcanolepas scotiaensis KP295057

Vulcanolepas scotiaensis KP295052

Vulcanolepas scotiaensis KP295050

Vulcanolepas scotiaensis KP295045

Vulcanolepas scotiaensis KP295042

Vulcanolepas scotiaensis KP295039

Vulcanolepas scotiaensis KP295037

Vulcanolepas scotiaensis KP295035

Vulcanolepas scotiaensis KP295018

Vulcanolepas scotiaensis KP295014

Vulcanolepas scotiaensis KP295013

Vulcanolepas scotiaensis KF739820

Vulcanolepas scotiaensis KF739821

Vulcanolepas scotiaensis KF739822

Vulcanolepas scotiaensis KF739823

Vulcanolepas scotiaensis KF739824

Vulcanolepas scotiaensis KF739825

Vulcanolepas scotiaensis KF739826

Vulcanolepas scotiaensis KF739827

Vulcanolepas scotiaensis KF739828

Vulcanolepas scotiaensis KF739829

Vulcanolepas scotiaensis KF739830

Vulcanolepas scotiaensis KF739831

Vulcanolepas scotiaensis KF739832

Vulcanolepas scotiaensis KF739833

Vulcanolepas scotiaensis KF739834

Vulcanolepas scotiaensis KF739835

Vulcanolepas scotiaensis KF739836

Vulcanolepas scotiaensis KF739837

......continued on the next page
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TABLE S2. Cytochrome c oxidase subunit I (COI) pairwise distance (K2P distances) between species. There were a 

total of 586 bp in this dataset and analysis were conducted in MEGA 7.

TABLE S1. (Continued)

Taxon ID GenBank Acc.

Vulcanolepas scotiaensis KF739838

Vulcanolepas sp. 1 KP295080

Vulcanolepas sp. 1 KP295051

Vulcanolepas sp. 1 KP295041

Vulcanolepas sp. 1 KP295033

Vulcanolepas sp. 1 KP295009

Vulcanolepas buckeridgei sp. nov. KY502196

Vulcanolepas buckeridgei sp. nov. KY502197

1 2 3 4 5 6 7 8 9

1. Ashinkailepas kermadecensis

2. Ashinkailepas seepiophila 0.024 

3. Leucolepas longa 0.153 0.152 

4. Neolepas aff. Zevinaerapanuii 0.162 0.171 0.129 

5. Neolepas sp. 1 0.166 0.170 0.126 0.060 

6. Neoverruca brachylepadoformis 0.176 0.183 0.213 0.184 0.197 

7. Vulcanolepas osheai 0.134 0.137 0.113 0.090 0.110 0.169 

8. Vulcanolepas scotiaensis 0.164 0.166 0.136 0.061 0.028 0.198 0.110 

9. Vulcanolepas buckeridgei sp. nov. 0.144 0.153 0.111 0.082 0.095 0.185 0.079 0.094 
 Zootaxa 4407 (1)  © 2018 Magnolia Press  ·  129A NEW VULCANOLEPAS BUCKERIDGEI SP. NOV. 


	Abstract
	Introduction
	Materials and methods
	Systematics
	Superorder Thoracica Darwin, 1854
	Order Scalpelliformes Buckeridge and Newman, 2006
	Family Eolepadidae Buckeridge, 1983
	Subfamily Neolepadinae Yamaguchi, Newman & Hashimoto, 2004
	Genus Vulcanolepas Southward & Jones, 2003
	Vulcanolepas buckeridgei sp. nov.
	Molecular results
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


