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Abstract
Guyanella clenchi (Altena, 1968) is newly reported from Abrolhos Bank, northeastern Brazil. The new records extend 
the distribution of this species to the Southern Atlantic and reinforce the known overlap between the Caribbean and 
South American marine faunas. Even though it inhabits well-sampled regions, G. clenchi is a poorly known species 
which is not well represented in collections. The new occurrence of the species in the Southern Atlantic draws atten-
tion to the necessity of further improvement in sampling strategies aimed at filling in the distribution gaps of species.
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Introduction

Lucinidae is one of the most diverse families of marine 
bivalves. It contains approximately 380 species divided 
into nearly 100 globally distributed genera, ranging from 
intertidal to great depths and inhabiting a vast array of 
marine habitats (Mikkelsen and Bieler 2007, Taylor et 
al. 2014, Taylor and Glover 2016, MolluscaBase 2019). 
About 40 lucinid species are known from the Western 
Atlantic, most of which show a relatively broad distribu-
tion that encompasses the American coast and the Carib-
bean islands (Taylor and Glover 2016). However, discrete 
differences in species compositions can be noticed in 
some regions in the Western Atlantic due to restricted 
distributions (Taylor and Glover 2016).

Lucinids show a diverse range of shell sizes, with 
length varying from 1.5 to over 150 mm (Mikkelsen and 

Bieler 2007, Huber 2015). Their shells are usually round to 
elliptical, white or cream-coloured externally, and covered 
by a thin or thick periostracum. External surface sculp-
ture can include several structures from simple growth 
lines to individualized/mixed radial and concentric ribs, 
divaricated patterns, or even scales. Internal valve sur-
face is usually white or cream in colour, but some spe-
cies have pink or yellow shell margins. The muscle scar 
pattern is dimyarian and anisomyarian, with the anterior 
adductor muscle commonly differing in length and thick-
ness from the posterior one (Taylor and Glover 2000). The 
pallial line is continuous and its attachment to the anterior 
surface of the anterior adductor muscle is dislocated from 
the muscle’s ventral surface (Taylor and Glover 2006). 
The hinge in lucinids can show various combinations 
of cardinal and lateral teeth or lack teeth entirely. Ana-
tomically, the family is characterized by 1) an incomplete 
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ctenidia with the outer demibranch absent and a pair of 
thick inner demibranchs present, which carry chemosym-
biotic sulfide-oxidizing bacteria; 2) reduced labial palps; 
3) the presence of a simple excurrent siphon, and, in some
species, the presence of longitudinal mantle folds known
as pallial gills that can be used as an extra-surface for gas
exchange (Allen 1958, Reid and Brand 1986, Hickman
1994, Taylor and Glover 2000).

The monospecific genus Guyanella Taylor & Glover, 
2016 was introduced to accommodate Guyanella clenchi 
(Altena, 1968) (Fig. 1A–O) for reflecting recent phylo-
genetic hypotheses based on molecular data (Taylor and 
Glover 2016, Taylor et al. 2016). Beyond the type local-
ity in Suriname, G. clenchi has been formally recorded 
in Guadeloupe, Colombia and French Guiana since the 
original description (Fig. 2) (Altena 1968, Merlano and 
Hegedus 1994, Taylor and Glover 2016).

Methods
Guyanella clenchi types and samples. Thirty-eight 
specimens of Guyanella clenchi were found in sedi-
ment samples collected at Abrolhos Bank, Bahia, Bra-
zil (Fig. 2A, B). Specimens were sampled at 2 locations 
in the Parcel de Abrolhos, respectively at 18 and 20 m 
depth, on 25 July 2007 and 27 January 2008. The 38 
specimens analyzed are deposited in the Malacological 
Collection of Museu de Zoologia of University of São 
Paulo (MZSP), Brazil and of the Museu Nacional of Rio 
de Janeiro, Brazil. The status of the MNRJ specimens 
is currently unknown, as they may have been lost to the 
recent tragic fire of September 2018, which destroyed 
a significant part of the invertebrate collections. Speci-
mens were photographed and examined under a scanning 
electron microscope (SEM) at the Museu de Zoologia of 
the University of São Paulo. For standard deviations in 
shell measurements only the MZSP lots were used.

Images of the type material of G. clenchi were also 
examined: holotype, RMNH.MOL.55774 (Fig. 1A–D), 
2 paired valves, off the coast of Suriname, from a shell 
of “Murex brevifrons” Lamarck, 1822”; paratypes: 
RMNH.MOL.55778, 1 left valve, from the fifth trip of 
the Coquette, 29.IV–3.V.1957, NNW of the Marowi-
jne River, ca 30 miles off the coast, down to 36.57 m; 
RMNH.MOL.55776, 1 right valve, from a tube of the 
polychaete Diopatra cuprea (Bosc), Marian H. Petti-
bone det., Coquette Sta. 197, 06°22.5′N, 055°10′00″W, 
10.VI.1957, 20.11 m; RMNH.MOL.55775, one left valve, 
from the same locality as the holotype (SM); RMNH.
MOL.55777, 1 right valve, from off the coast of Suri-
name, precise locality and date unknown.

Study area. The Abrolhos Bank (17°20′–18°00′S and 
038°30′–039°30′W) (Fig. 2B) is a 200 km thickening of 
the Eastern Brazilian Continental Shelf that harbours the 
largest and richest coral reef complex of the Southern 
Atlantic (Leão 1999, Leão et al. 2003; Nunes et al. 2016). 
The local reef structures differ from their Caribbean 

counterparts by their morphology, sediment types, and 
organisms involved in their construction (Leão 1999, 
Leão et al. 2003, Zilberberg et al. 2016). The main reef 
formations in the Abrolhos Bank are known as Cha-
peirões, giant mushroom-shaped structures reaching up 
to 5–25 m high and 5–50 m in diameter (Barreira and 
Margarida 1994, Leão 1999, Leão et al. 2003, Zilberberg 
et al. 2016). The reefs are usually parallel to the coast 
and form 2 arcs (Leão 1999, Leão et al. 2003), the coastal 
arc, located roughly 10–20 km from the coast, and the 
external arc, located approximately 5 km east of the 
Abrolhos Archipelago (17°58′ S, 038°42′ W). Both arcs 
are separated from the coast by the Sueste Channel and 
from each other by the Abrolhos Channel (Meyerhöfer 
and Marone 1996). The Parcel de Abrolhos (17°59′ S, 
038°39′ W) is part of the external arc, located eastwards 
from the Abrolhos Archipelago. The Parcel extends 
about 11 km in a north–south direction and 5 km in a 
east–west direction in waters deeper than 25 m (National 
Geospatial-Intelligence Agency 2017).

Results
New records. Brazil, south coast of the Bahia state: Abrol-
hos, Parcel de Abrolhos (17°58′20″ S, 038°40′26″ W), in 
calcium carbonate substrate, 20 m depth, Ana Maria 
Setubal Pires-Vanin and Flávia Maria Pereira Costa leg., 
27.i.2008 (5 specimens, MZSP 136469); (17°58′22″ S,
038°41′03″ W), 18 m, A.M.S. Pires-Vanin and F.M.P.
Costa leg., 25.vii.2007 (2 specimens, MNRJ 23172);
(17°58′22″ S, 038°41′03″ W), 18 m, A.M.S. Pires-Vanin
and F.M.P. Costa leg., 27.i.2008, (3 specimens, MNRJ
23173); (17°58′22″ S, 038°41′03″ W), 18 m, A.M.S.
Pires-Vanin and F.M.P. Costa leg., 27.i.2008, (2 speci-
mens, MNRJ 23174); (17°58′20″ S, 038°40′26″ W) 20 m,
A.M.S. Pires-Vanin and F.M.P. Costa leg., 27.i.2008, (1
specimen, MNRJ 23175).

Identification. Valves of small size (maximum length of 
2.2 ± 0.44 mm, maximum height: 1.85 ± 0.36 mm), ellip-
tical (Fig. 1E, F, J, K), inflated (Fig. 1G), white colour. 
Umbo narrow and high located at posterior half of shell 
length (Fig. 1A–F, J, K). Prodissoconch, PI 157 μm, PI 
+ PII: 187 μm, smooth, PII starting in a discreet groove.
Lunule and escutcheon (Fig. 1G, J, K, M, N) present.
Lunule lanceolate, medium-sized and slightly asymmetri-
cal. Escutcheon long and narrow. External shell sculpture
comprising close-spaced concentric lamellae (Fig. 1E, H)
microscopically adorned by rows of small denticles pro-
jecting from the lamellae margin (Fig. 1H, I). Concentric
lamellae may form discreet longitudinal scales at ante-
rior and posterior extremities of shell (Fig. 1A, C). Inter-
nal surface white. Muscle scars and pallial line visible
(Fig. 1J, K). Anterior and posterior adductor muscle scar
present, similarly sized. Anterior adductor muscle scar
short. Pallial line entire and connected at ventral edge of
anterior adductor muscle scar. Internal ventral shell mar-
gin bordered by small nodules, which create a crenulated

http://10.vi/
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Figure 1. Guyanella clenchi. A–D. Holotype of Lucina (Parvilucina) clenchi (RMNH.MOL.55774, © Naturalis). A. Right valve, external view. B. Right 
valve, internal view. C. Left valve, external view. D. Left valve, internal view. E–O. Specimen of Guyanella clenchi from Abrolhos Bank (MZSP 
136469, L: 2.2 mm, H: 1.85 mm, W: 1.3 mm). E. Left valve, external view. F. Right valve, external view. G. Dorsal view. H. Concentric ribs under 
SEM, showing the presence of micro sculpture I. Concentric rib under SEM showing micro sculpture of micro denticles. J. Left valve, internal 
view under SEM. K. Right valve, internal view under SEM. L. Internal shell border under SEM, detail in shell border crenulation created by small 
nodules. M. Left hinge detail, SEM. N. Right hinge detail, SEM. O. Umbo with detail of prodissoconch under SEM, showing Prodissoconch I 
and Prodissoconch II. Scale bars: A–G, J, K: 1 mm; H: 10 μm; I: 3 μm; L: 30 μm; M–O: 100 μm. Abbreviations: ac:  anterior cardinal tooth; al: 
anterior lateral tooth; as: anterior adductor muscle scar; cr: concentric rib; de: denticles; es: escutcheon; ln: pallial line; lu: lunule; no: nodule; 
pc: posterior cardinal tooth; PI: prodissoconch I; PII: prodissoconch II; pl: posterior lateral tooth; ps: posterior adductor muscle scar; re: resilifer. 
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aspect (Fig. 1J–L). Hinge composed of anterior and a 
posterior cardinal teeth and anterior and posterior lateral 
teeth (Fig. 1M, N). Left valve presenting similarly sized 
and shaped anterior and posterior cardinal teeth (Fig. 
1M). Right valve presenting differingly sized and shaped 
cardinal teeth; the posterior cardinal tooth wider than the 
anterior one (Fig. 1N). Ligament short, mostly internal, 
inserted in a small and deep resilifer located posteriorly 
to posterior cardinal tooth (Fig. 1J, K, M, N).

Discussion
Range of Guyanella clenchi. The specimens were 
found inhabiting soft sediments mostly composed of cal-
cium carbonate imported from the reef structures pres-
ent in the Abrolhos area, with contributions from in situ 
benthic community production (Dutra et al. 2005). The 
biotope and bathymetrical range of the Abrolhos sam-
ples are within the known range of the species, that is, 
soft sediments at depths of 20–100 m in tropical waters 
(Merlano and Hegedus 1994, Rosenberg 2009). The 
new records provide relevant information on the living 
habits of G. clenchi because G. clenchi was originally 
described from disarticulated valves attached to the 
periostracum of gastropods and tubular structures con-
structed by polychaetes (Altena 1968).

Overlap of the Caribbean and South American ma-
rine faunas. The new geographic data available for G. 
clenchi suggests that this species may have a contin-
uous distribution from the Caribbean to northeastern 
Brazil. This geographical pattern can be found in many 
other mollusc species (Mikkelsen and Bieler 2007, Rios 
2009, Taylor and Glover 2016) and other marine inver-
tebrates (Barreira and Margarida 1994), despite high 
endemism of coral species (Leão 1999, Segal and Cas-
tro 2000, Leão and Kikuchi 2001, Nunes et al. 2016, 
Zilberberg et al. 2016) and reef fish (Moura 2000, Du-
tra et al. 2005, Nunes et al. 2016) occurs at Abrolhos 
Bank. Moreover, Absalão (2005) suggested that the re-
gion may constitute a discreet biogeographical unity, 
with as much as 12.9% of the mollusc species being 
endemic, although not other groups, like Crustacea and 
Polychaeta (Dutra et al. 2005). The Caribbean and Bra-
zilian coast share oceanographic features of tropical 
waters as high mean temperature and salinity through-
out the year. Additionally, although the depth range of 
the specimens collected in Abrolhos is in accordance 
with previous records (20–100 m) (Merlano and Hege-
dus 1994, Rosenberg 2009), these new geographical re-
cords extend the distribution of this species far south in 
the Atlantic.

Figure 2. Distribution of Guyanella clenchi along the Caribbean and the South American coast, Abrolhos Bank region in detail. A. Southern 
Caribbean and South America map. Circle: Type locality. Square: Subsequent records. Star: New records reported herein. B. Abrolhos Bank 
region. Dark spots represent coral reefs (adapted from Meyerhöfer and Marone 1996, Leão 1999).
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Knowledge about Western Atlantic Lucinidae. Be-
sides the occurrence records (Altena 1968, Merlano and 
Hegedus 1994, Taylor and Glover 2016), additional in-
formation on G. clenchi is very scarce compared with 
other lucinid species that have a similar distribution, 
such as Clathrolucina costata (d’Orbigny, 1845) (e.g. 
Abbott 1974, Merlano and Hegedus 1994, Redfern 2001, 
Mikkelsen and Bieler 2007, Taylor and Glover 2016) and 
Divalinga quadrisulcata (d’Orbigny, 1842) (e.g. Mer-
lano and Hegedus 1994, Redfern 2001, Mikkelsen and 
Bieler 2007, Rios 2009, Taylor and Glover 2016). Both 
have been commonly collected in the Caribbean and the 
coast of Brazil, while G. clenchi rarely appears on any 
accounts. The lack of records mostly likely can be attrib-
uted to the small size of the species. However, Loripes 
cryptella (d’Orbigny, 1846) and Miltha childrenae (Gray, 
1825) are also Western Atlantic lucinid species that are 
rare in collections and with little information (Taylor and 
Glover 2016) despite their large sizes (e.g. M. childrenae 
is the third largest species within Lucinidae, reaching 
over 140 mm in length; Huber 2015). Therefore, the scar-
city of information on these species, including G. clen-
chi, is probably a reflection of the lack of sampling, the 
inadequacy of the sampling methods and in particular 
sieve size, and the paucity of trained taxonomists able to 
detect rare species and the morphological differences be-
tween juveniles and minute adults.

The present records draw attention to the need to 
improve sampling methods and strategies in the West-
ern Atlantic, at least for lucinids and other bivalves with 
miniature adults. Though the Western Atlantic Lucini-
dae have been studied for more than 150 years (e.g. Dall 
1901), the basic biology, distribution, and life history of 
most species remain virtually unknown. The fact that 
even in well-sampled areas there are still species we 
know little about shows that the local sampling carried 
out until now are insufficient for consistent taxonomic, 
biological, and biogeographic studies. Additional sam-
pling in the Caribbean and along the Brazilian coast are 
highly recommended using better sampling equipment 
and techniques, which might include dredges of several 
mesh sizes, box corers, and scuba diving, for instance.

Acknowledgements
We thank all the people that helped in the fieldwork and 
in the sorting of the macrofaunal samples. We are thank-
ful to the ReefBase online database for providing bibli-
ography on the Abrolhos Reef, Lara Guimarães (SEM 
Laboratory, MZSP) for providing the SEM images, Dr 
Jeroen Goud (Naturalis Biodiversity Center, Leiden, 
the Netherlands) for providing images from type mate-
rial, the anonymous reviewer that improve the manu-
script with rich commentaries and suggestions, Daniel 
C. Cavallari (Faculdade de Filosofia, Ciências e Letras 
de Ribeirão Preto- Universidade de São Paulo) for lan-
guage revision, and Robert Forsyth, Technical Edi-
tor, Check List, for providing comments, corrections 

and suggestions in language and content. The mate-
rial was collected under the IBAMA permit number 
722773, Brazilian Ministry of Environment. This study 
was supported by the research grants funded by the 
Brazilian Research Council (CNPq) through the Mul-
tidisciplinary Research Project PROABROLHOS/BEN-
TOS #420219/2005-6 (to AMSP-V), MSc fellowship 
#130159/2016-6 (to FMPC), and in part by the processes 
#159490/2012-0 and #203533/2014-3 (to BLV-R).

Authors’ Contributions
The specimens were provided by FMPC and AMSP-V, 
and the identification was provided by BLV-R. The spec-
imens were collected by AMSP-V through the Multidis-
ciplinary Research Project PROABROLHOS/BENTOS 
(process #420219/2005-6). The authors declare that they 
have no conflict of interest.

References
Abbott RT (1974) American Seashells: The Marine Mollusks of the 

Atlantic and Pacific Coasts of North America. Van Nostrand 
Reinold Company, New York, 663 pp.

Absalão R (2005) Soft-bottom molluscs of the Abrolhos Bank. In: 
Dutra GF,  Allen GR,  Werner T,  McKenna SA  (Eds)  A rapid 
marine biodiversity assessment of the Abrolhos Bank, Bahia, 
Brazil. RAP Bulletin of Biological Assessment 38: 81–86.

Allen J (1958) On the basic form and adaptations to habitat in the Luci-
nacea (Eulamellibranchia). Royal Society of London Philosophi-
cal Transactions, Series B 241: 421–484. https://doi.org/10.1098/
rstb.1958.0010

Altena COvR (1968) The Holocene and Recent marine bivalve Mol-
lusca of Surinam. Studies on the fauna of Suriname and other 
Guyanas 42 (10): 153–179.

Barreira C, Margarida Z (1994) Corais do Sul da Bahia. Nova Fron-
teira, Rio de Janeiro, 192 pp.

Dall WH (1901) Synopsis of the Lucinacea and of the American 
species. Proceedings of the United States National Museum 23: 
779–833. https://doi.org/10.5479/si.00963801.23-1237.779

Dutra GF, Allen GR, Werner T, McKenna SA (2005) Overview. In: 
Dutra GF,  Allen GR,  Werner T,  McKenna SA  (Eds) A rapid 
marine biodiversity assessment of the Abrolhos Bank, Bahia, 
Brazil. RAP Bulletin of Biological Assessment 38: 11–18.

Hickman CS (1994) The genus Parvilucina in the Eastern Pacific: 
making evolutionary sense of a chemosymbiotic species complex. 
The Veliger 37: 43–61.

Huber M (2015) Compendium of Bivalves 2. ConchBooks, Hacke-
nheim, Germany, 907 pp.

Leão ZMAN (1999) Abrolhos- O complexo recifal mais extenso do 
oceano Atlântico Sul. In: Schobbenhaus C, Campos DA, Queiroz 
ET, Winge M, Berbert-Born M (Eds) Sítios Geológicos e Pale-
ontológicos do Brasil. DNPM/CPRM - Comissão Brasileira de 
Sítios Geológicos e Paleobiológicos (SIGEP), Brasília, 345–359.

Leão ZMAN, Kikuchi RKP (2001) The Abrolhos reefs of Brazil. Eco-
logical Studies 44: 83–92.

Leão ZMAN, Kikuchi RKP, Testa V (2003) Corals and coral reefs of 
Brazil. In: Cortés J (Ed.) Latin American Coral Reefs. Elsevier 
Science, Amsterdam, 9–52. https://doi.org/10.1016/B978-044451 
388-5/50003-5

Meyerhöfer M, Marone E (1996) Transport mechanisms of biogenous 
material, heavy metals and organic pollutants in east Brazilian 
waters, small scale investigations, In: Ekau W, Knoppers B (Eds) 
Sedimentation processes and Productivity in the Continental 
Shelf Waters off East and Northeast Brazil, Joint Oceanographic 

https://doi.org/10.1098/rstb.1958.0010
https://doi.org/10.1098/rstb.1958.0010
https://doi.org/10.5479/si.00963801.23-1237.779
https://doi.org/10.1016/B978-044451388-5/50003-5
https://doi.org/10.1016/B978-044451388-5/50003-5


554	 Check List 15 (4)

Projects (JOPS-II), Cruise Report and First Results. Center for 
Tropical Marine Ecology, Bremen, 33–43.

Merlano JMD, Hegedus MP (1994) Moluscos del Caribe Colombiano: 
Un Catalogo Ilustrado. ColCiencias y Fundación Natura, Bogota, 
294 pp.

Mikkelsen PM, Bieler R (2007) Seashells of Southern Florida: Liv-
ing Marine Mollusks of the Florida Keys and Adjacent Regions. 
Bivalves. Princeton University Press, Princeton, 496 pp.

MolluscaBase (2019). Lucinidae J. Fleming, 1828. http://www.marine 
species.org/aphia.php?p=taxdetails&id=218. Accessed on: 2019-
06-10.

Moura RL (2000) Brazilian reefs as priority areas for biodiversity 
conservation in the Atlantic Ocean. Proceedings of 9th Interna-
tional Coral Reef Symposium 2, Bali, Indonesia, 23–27.

National Geospatial-Intelligence Agency (2017) Pub. 124, Sailing 
Directions (Enroute). East Coast of South America. National 
Geospatial-Intelligence Agency, Springfield, Virginia, 323 pp.

Nunes JACC, Loiola M, Miranda, RJ, Sampaio CLS, Barros F (2016) 
Are Abrolhos no-take area sites of naïve fish? An evaluation using 
flight initiation distance of labrids. Neotropical Ichthyology 14 
(4): el160133. https://doi.org/10.1590/1982-0224-20160133

Redfern C (2001) Bahamians Seashells: A Thousand Species from Aba-
co, Bahamas. BahamianSeashell.com, Boca Raton, Florida, 280 pp.

Reid RGB, Brand DG (1986) Sulfide-oxidising symbiosis in lucin
aceans: implications for bivalve evolution. The Veliger 29: 3–24.

Rios EC (2009) Compendium of Brazilian Sea Shells. Evangraf, Rio 
Grande, 668 pp.

Rosenberg G (2009) Malacolog 4.1.1: A Database of Western Atlantic 
Marine Mollusca. http://www.malacolog.org/search.php?nameid 

=12478/. Accessed on: 2017-08-28.
Segal B, Castro CB (2000) Community structure at the Abrolhos 

Archipelago, Brazil. Proceedings of 9th International Coral Reef 
Symposium, Bali, Indonesia 23–27.

Taylor JD, Glover EA (2000) Functional anatomy, chemosymbiosis 
and evolution of the Lucinidae. In: Harper EM, Taylor JD, Crame, 
JA (Eds) The Evolutionary Biology of the Bivalvia. Geological 
Society, London, 207–225. https://doi.org/10.1144/GSL.SP.2000. 
177.01.12

Taylor JD, Glover EA (2006) Lucinidae (Bivalvia) – The most diverse 
group of chemosymbiotic molluscs. Zoology Journal of Linnean 
Society 148: 421–438. https://doi.org/10.1111/j.1096-3642.2006. 
00261.x

Taylor JD, Glover EA (2016) Lucinid bivalves of Guadeloupe: diver-
sity and systematics in the context of the tropical Western Atlan-
tic (Mollusca: Bivalvia: Lucinidae). Zootaxa 4196 (3): 301–380. 
http://doi.org/10.11646/zootaxa.4196.3.1

Taylor JD, Glover EA, Williams ST (2014) Diversification of che-
mosymbiotic bivalves: origins and relationships of deeper water 
Lucinidae. Biological Journal of Linnean Society 111: 401–420. 
https://doi.org/10.1111/bij.12208

Taylor JD, Glover EA, Smith L, Ikebe C, Williams ST (2016) New 
molecular phylogeny of Lucinidae: increased taxon base with 
focus on Tropical Western Atlantic species (Mollusca: Bival-
via). Zootaxa 4196 (3): 381–398. http://doi.org/10.11646/zootaxa. 
4196.3.2

Zilberberg C, Abrantes DP, Marques JA, Machado, LF, Marangoni 
LFB (2016) Conhecendo os Recifes Brasileiros. Museu Nacional, 
UFRJ, Rio de Janeiro, 362 pp.

http://www.marinespecies.org/aphia.php?p=taxdetails&id=218
http://www.marinespecies.org/aphia.php?p=taxdetails&id=218
https://doi.org/10.1590/1982-0224-20160133
http://www.malacolog.org/
http://www.malacolog.org/
https://doi.org/10.1144/GSL.SP.2000.177.01.12
https://doi.org/10.1144/GSL.SP.2000.177.01.12
https://doi.org/10.1111/j.1096-3642.2006.00261.x
https://doi.org/10.1111/j.1096-3642.2006.00261.x
http://doi.org/10.11646/zootaxa.4196.3.1
https://doi.org/10.1111/bij.12208

