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Mitra lachryma (Reeve, 1845) (Conoidea Mitromorpha) is restored as type species of the genus 
Anarithma Iredale, 1916, and a series of eleven species ranging in Balicasag (Central Philip-
pines) is proposed to belong to a restricted A. lachryma species group, composed of both plank-
totrophic and lecithotrophic species, all kind of intergrading situations being reported. Two 
new species are described in this species group, as A. bulbosa n. sp. and A. melvilli n. sp. The 
protoconch morphologies examined in the Anarithma complex are considered to reflect high 
plasticity and to support the hypothesis of a continuum in larval strategies, which contradicts 
binary taxonomies based on planktotrophic versus lecithotrophic protoconchs. The chromatic 
features of the teleoconch are considered to be more heritable and playing as better clue of the 
phyletic distances occurring in this group. Both competitors groups within the Anarithma com-
plex and specific transitions to other mitromorphid genera are discussed. 

INTRODUCTION 
  

Until recent years, the mitromorphid fauna of 
the Indo-Pacific Province has been subject to very 
few and scattered specific descriptions and to a 
limited number of revision works, principally 
from Kilburn (1986) about the subfamily Borsoni-
inae Bellardi, 1875 in South Africa and Southern 
Mozambique, and from Cernohorsky (1988) who 
focused more specially on the revision of four 
species of the Central and Western Pacific, at-
tributed to the “sub-genus” Anarithma Iredale, 
1916. In his article, Kilburn did recognize the 
mitromorphid species as distributed in four gen-
era: Mitromorpha Carpenter, 1865 (with all the 
revised species placed in the subgenus 

Mitrolumna Bucquoy, Dautzenberg et Dollfus, 
1883), Maorimorpha Powell, 1939, Lovellona 
Iredale, 1917 and Anarithma Iredale, 1916. From 
his side, Cernohorsky (1988) did unite the mitro-
morphid fauna within a single genus Mitromor-
pha among the Borsoniinae, this genus 
Mitromorpha being divided in the three subgenera 
Lovellona, Mitrolumna and Anarithma.   

The description of a great number of new mitro-
morphid species from Western Pacific by Chino & 
Stahlschmidt on 2009 and 2014, mostly collected 
in the Philippines and placed by them in the genera 
Mitromorpha and Lovellona, did renew deeply the 
topic, demonstrating not only an unsuspected high 
specific diversity in this area, but suggesting also a 
high morphologic disparity with various transitional 
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The comparison between the sympatric mitro-
morphid phenae did allow to recognize two unde-
scribed Anarithma species, and to suggest the 
outline of competitor groups as well as intergrades 
linking taxonomic categories. 

 
 
MATERIAL AND METHODS 
 
Relevance of a phenetic study of the shell 
characters 
 

The point is to verify if the study of the shell 
characters can valuably support a taxonomic in-
quiry, and what are the conditions of such a validity.   
The material under study is principally composed 
of mitromorphid shells selected from lumun-lumun 
samplings (nets trapping) performed off Balicasag 
Island (Panglao) at 50–150 m by Emmanuel Guillot 
de Suduiraut in the years 1998–2000, now in the 
collection of the author. Some additional material 
was used for comparison: Balicasag, Panglao, 50–
150 m and 100–200 m, Sandro Gori collection; 
Aliguay Island, Mindanao, 100–150 m, Sandro 
Gori collection; Punta Engano, Mactan, 80 m, Wal-
ter Renda collection.  

This material was collected in live condition 
and it looks to be in a fresh state, but it was gen-
erally washed in a dilute solution of sodium 
hypochlorite, so in most cases the animal parts 
were dissolved or dammaged. Only in the case of 
the recent material from Mactan, most of the ani-
mals are conserved in dry conditions, the details 
of the sculpture and of the microsculptures of the 
shell (protoconch and teleoconch) being well-con-
served and the colour shades saved in vivid and 
shining conditions. In these conditions the study 
of the material will be limited to the morphology 
and to the decoration pattern of the shells, gener-
ally in correct state of conservation in our material 
from Balicasag.   

For several species or forms, a documentation 
was found on Internet and in the grey literature 
about the animal chromatism. However in most 
cases this documentation is not linked to evident 
shell morphologies, the locality data are unprecise, 
dubious or absent, the pictures are poorly descrip-
tive, and overall the variability occurring in the pop-
ulation is not reported. So we considered that this 
documentation was not reliable in the frame of our 

forms asking for a reassessment of the taxonomic 
classification in this group.  

A recent study by Bouchet et al. (2011), mainly 
based on previous molecular analysis, proposed a 
new classification of the superfamily Conoidea 
Fleming, 1822 recognizing Borsoniidae Bellardi, 
1875 and Mitromorphidae Casey, 1904 as distinct 
families, with Anarithma, Mitromorpha, Lovel-
lona and Maorimorpha recognized as operational 
mitromorphid genera besides three more confiden-
tial ones.  

Numerous new species described by Chino & 
Stahlschmidt (2009) are matching the features com-
monly attributed to Anarithma, but they were placed 
by the authors in the genus Mitromorpha, without 
explicit argumentation. This situation seems to come 
from the fact that most of these species do show 
morphological features intergrading between the 
standard keys defining usually the genera Anarithma 
and Mitromorpha. So lumpering all these species 
under the older name Mitromorpha did play appar-
ently as a provisional arrangement avoiding the 
problem of a revision of the generic keys. The point 
is especially evident about the characters of the pro-
toconch, both multispiral and paucispiral proto-
conchs being found in this set of “Mitromorpha 
species”, quite similar teleoconchs often occurring 
despite contrasted protoconchs, whereas multispiral 
protoconchs were until now considered as diagnostic 
feature for Anarithma species, versus paucispiral 
protoconchs for Mitromorpha species.  

As a matter of fact, the discovery of a highly di-
versified and disparate mitromorphid fauna in West-
ern Pacific does play as new fact leading to the 
change of the extant paradigm. As a first step to-
wards an advanced reassessment of the internal tax-
onomy of the Mitromorphidae, we propose to focus 
on a revision of Anarithma lachryma (Reeve, 
1845), herein restored as type species of the genus 
Anarithma, and on its species group composed of 
its most evident close relatives. By necessity, this 
inquiry will lead to check most of the species at-
tributable to Anarithma in the Philippines, including 
several species originally described in the genus 
Mitromorpha.  

This study is based on the morphological com-
parison of a vast amount of shell material collected 
at reef levels off Balicasag (Central Philippines), al-
lowing to check at large escale the phenetic vari-
ability occurring in most of the considered forms. 
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phenetic study and the chromatism of the animal 
was not used as key feature.  

As far as the Indo-Pacific mitromorphids are 
concerned, the documentation about the radula re-
mains very poor. The most prominent data are 
found in Bouchet et al. (2011: figs. 6A–C), where 
are illustrated the radulae of Lovellona atramen-
tosa (Reeve, 1849), “Mitromorpha” metula (Hinds, 
1843), and Anarithma sp., all specimens collected 
from Panglao in shallow water. The tooth of L. 
atramentosa looks to be very slender and tapered, 
whereas the teeth of “M.” metula and of Anarithma 
sp. look to be shorter, stouter and very similar al-
together. However this documentation cannot be of 
any help in the frame of our study,  as the data do 
not reflect neither the specific diversity nor typify 
the main groups (for instance the shell of “Mitro-
morpha”  metula clearly belongs to Anarithma: see 
in Systematics), the morphological variability is 
not documented at the specific scale, and overall 
these three radular teeth are not differing from teeth 
found in various Conus groups (pers. obs.). 

On the other hand, no operational documenta-
tion is available about the internal anatomy and 
molecular data (genetic distances estimated for 
some genes) of the mitromorphids.  

From the lack of documentation about the ani-
mal chromatism, the radular morphology, the inter-
nal anatomy and the biochemistry of the 
mitromorphids, one could infer that any valuable 
taxonomic study cannot be carried out looking for 
the species limits, the degrees of interspecific rela-
tionship and the taxonomic organization of the 
group. Such a maximalist point of view must be 
however tempered, as suggested for instance by the 
study of Kantor et al. (2008) about the “morpholog-
ical proxies for taxonomic decision in turrids”, test-
ing the value of shell and radula characters through 
a calibration by molecular data. As a matter of fact, 
their results show to be pretty equivocal: on the 
ground of their limited experiment and of the ab-
sence of alternative hypothesis, the radula does not 
prove to be clearly “a more adequate proxy” than 
the shell morphology for genus or (sub)family al-
location, and furthermore no demonstration is made 
about the relevance of the molecular calibration for 
validation of the efficiency of shell morphology or 
of radular features as taxonomic tools.  

This sends us back to the basic principles of the 
Integrative Taxonomy, which are to document, to 

cross and to arrange as many characters as possi-
ble, reflecting the variability of the populations and 
ensuring the reliability, the relevance and the com-
parability of the clues. In the present case, we have 
at hand a big amount of shells in good condition, 
collected in sympatry, and allowing to observe and 
to compare a great number of morphological and 
chromatic characters, to cross many features com-
binations and to verify the variability of the char-
acters in an extensive way. The intensity of the 
observations and the great number of variables 
under study are by themselves the guarantee of re-
liable results in a populational approach, even if 
not exhausting all the fields of the taxonomic in-
vestigation. So we propose to apply this method-
ologic approach to our material, through a phenetic 
study restricted to the shell morphology and to the 
shell chromatism.  
 
About the protoconch typology  
 

Kilburn (1986, figs. 15–20) illustrated the pro-
toconchs of few mitromorphid species, but he did 
not pay a special attention to the protoconch mor-
phology as key feature for determination at 
supraspecific levels. Cernohorsky (1988,  figs. 1, 
2) illustrated the protoconch of Mitromorpha 
peaseana (Finlay, 1927) (Fig. 1) and the proto-
conch of Anarithma metula (Hinds, 1843) (Fig. 2), 
both from specimens of the Hawaiian Archipelago, 
but in his comments he is speaking about “embry-
onic whorls” for the whole protoconch, whether 
paucispiral with less than 2 whorls or multispiral 
with more than 4 whorls. From the records given 
by Kilburn (1986) and other authors, Cernohorsky 
(1988) came to the conclusion that there is 
“clearly an overlap in the number of embryonic 
whorls between the Mitrolumna group (1.5–3.25) 
and the Anarithma group (2.75–4.5) of species”, 
and that “a generic placement on features of pro-
toconch characters would result in nomenclatural 
chaos”. 

The use of the protoconch morphology as deter-
mination tool at the specific, generic or even family 
scales remains controversial in several aspects, and 
it was the subject to important questioning in the 
field of some turrid groups along the recent years, 
for instance in Fedosov & Puillandre (2012) and in 
Giannuzzi-Savelli et al. (2018). The issue seems to 
come at least partially from common prejudices re-
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produced by the technical vocabulary used in dif-
ferent ways and from the strict dichotomy generally 
accepted about “planktotrophic”  versus 
“lecithotrophic” patterns. 

Even the simple recognition of planktotrophic 
multispiral protoconchs versus non-plank-
totrophic paucispiral protoconchs is not stabi-
lized, some authors considering for instance that 
a planktotrophic stage is occurring over 1 or 1.5 
whorls for the “embryonic shell”, whereas other 
authors are considering that a planktotrophic stage 
is only evidenced over 2.5 “embryonic whorls”. 
As precursor in the study of the larval develop-
ment of the marine invertebrates, Thorson (1950) 
did recognize three types of pelagic larvae beside 
embryonic development without pelagic stage: 
lecithotrophic larvae originating from large yolkly 
eggs, not feeding from plankton during their short 
pelagic life but growing during this stage; plank-
totrophic larvae originating from small eggs and 
feeding from plankton during their long pelagic 
stage; and planktotrophic larvae with a short 
pelagic life and no visible development during 
this stage, thus not feeding from plankton or from 
egg reserves. 

Bouchet & Warén (1979) were typifying the lar-
val development in marine mollucs through a binary 
conception and they were sanctioning new vocabu-
lary acceptances: “direct development”, with larval 
growth occurring in the egg capsule and the young 
adopting benthic life immediately after hatching; 
“lecithotrophic development”, with the young 
spending short time as veliger, without feeding and 
growing; “planktotrophic development”, with the 
young spending longer time feeding and growing as 
veliger. Bouchet & Warén (1979) were naming as 
“embryonic shell or protoconch” the “primary shell” 
formed in the egg capsule and said to have less than 
one whorl, whereas in planktotrophic species the 
“larval shell” is said to be formed at the veliger 
(post-embryonic) stage and to have 1 to 5 whorls.  

Lieberman & Vrba (1995) did adopt a notice-
ably different vocabulary applied to the study of 
two turritellid species in the frame of their article 
about the “Hierarchy Theory”. They spoke about 
« larval shell or protoconch » instead of “embryonic 
shell”, and the post-embryonic stage is said to rep-
resent “the transition to the juvenile stage”. Their 
figures did not clearly evidence the transitional 
steps, but the authors did precise that “in non-plank-

tonic species the transition from larva to juvenile is 
occurring after approximatively 2.5 whorls”, 
whereas “in planktonic species the transition occurs 
after approximatively 0.5 whorls”. 

McEdward (1997) did renew the current 
paradigm of two contrasted larval types in marine 
invertebrates (feeding and non-feeding), reporting 
documented cases of “planktotrophs with interme-
diate egg sizes, differing degrees of dependence on 
exogenous food, and differing capacities for facul-
tative feeding”. From these observations, McEd-
ward infered that “a continuum of larval strategies 
is predicted”.  

In view to avoid any ambiguous meanings, we 
shall use the terms of “protoconch” for the pre-ju-
venile stage of the shell in its whole, distinguishing 
the embryonic shell (or nucleus) from the larval 
shell (post-embryonic stage), and we shall report 
the number of protoconch whorls in each form, 
based on a large scale verification of the protoconch 
variability. In the whole, the transition from the em-
bryonic shell to the larval shell proved to be practi-
cally undiscernible, even in the multispiral 
protoconchs with most numerous number of 
whorls. Following the implicit classification of 
Lieberman & Vrba (1995), we shall define as “pau-
cispiral” the protoconch wrapping up to 2.5 whorls, 
versus “multispiral” for the protoconchs wrapping 
over 2.5 whorls. The arbitrary aspects of such a 
classification will be tackled in the Discussion. 

 
Relative rarity and sampling bias 
 

Some species are represented in great number in 
our samplings, whereas others are represented by 
very few specimens, due to respective natural abun-
dance of the species in the nature, but also from local 
environmental conditions (including marginal dis-
tribution of some species) and overall from sampling 
bias introduced by the lumun-lumun fishing. 
Lumun-lumun nets (very long rolls of nets dropped 
in the sea as mollusca traps) are used in two princi-
pal ways: at upper reef levels (30–60 m) and fre-
quently at mid-level depths (80–100 m). 
Lumun-lumun nets are suspended some meters off 
the ground, in view to avoid to be caught in the coral 
formation; at deeper levels (sometimes at 100–150 
m, and always at 150–200 m and deeper) lumun-
lumun nets are sticked to the bottom, as not to be 
hampered by possibly hooking up with coral forma-
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tions. As a result, the kind of fauna found in each 
case is pretty different: in suspended nets; there are 
overall found species with a free-swinning larval 
stage (planktotrophic species with long drifting stage 
as well as lecithotrophic species with more paucispi-
ral protoconchs but however with a short drifting 
stage), whereas in nets sticked to the bottom at 
deeper levels can also be found sand dwellers with 
direct development. In the whole, lumun-lumun nets 
are giving few species (or individuals) with direct 
development and devoting to the hard bottoms. As a 
matter of fact, the gastropod groups known to have 
globally a direct development (such as the marginel-
liforms, for instance) are very poorly represented in 
our samplings, and sand dwellers look to be quite 
absent. From these elements, we can infer that most 
of our material is coming from suspended nets, the 
result being a severe sampling bias in favor of plank-
totrophic species and of lecithotrophic species with 
a more or less short drifting stage.  

 
Method 
 

As far as the Anarithma lachryma complex is 
concerned and for convenience of demonstration, we 
are provisionally grouping the considered species in 
six main phenetic assemblages, principally based on 

similarities in the protoconch type, in the general 
shell shape and in the decoration pattern, and sec-
ondarily on similarities in the shell sculpture:  

as A series: the “A. lachryma planktotrophic 
species group” is composed of species having a 
pyramidal multispiral protoconch and presenting a 
decoration pattern resembling closely the pattern 
found in A. lachryma; 

as B series: the “A. lachryma lecithotrophic 
species group” is composed of species presenting a 
decoration pattern resembling closely features 
found in the A series, but having a lecithotrophic 
larval shell; 

as C series: the “lecithotrophic diverging series” 
is composed of lecithotrophic species diverging 
more deeply from the decoration pattern found in 
the A series; 

as D series: the “planktotrophic polychromatic 
species group”, brother group composed of species 
having the same pyramidal multispiral protoconch 
found in the A series, but presenting a distinctive 
polychromatic decoration pattern; 

as E series: A. thalaoides (Chino et 
Stahlschmidt, 2014) is a lecithotrophic species from 
a distinctive lineage with strong inflated proto-
conch, narrow slender outline and heavily goffered 
shell structure;      
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Figure 1. Protoconch of Mitromorpha (Mitromorpha) peaseana Finlay, Hawaiian Is., in Cernohorsky, 1988, fig. 1.  
Figure 2. Protoconch of Mitromorpha (Anarithma) metula Hinds, Hawaiian Is., in Cernohorsky, 1988, fig. 2.



as F series: A. fischeri (Hervier, 1900) is a plank-
thotrophic species matching closely the A series for 
the protoconch shape and for the shell sculpture, but 
diverging deeply for the black and white decoration 
matching the pattern found in several Lovellona 
species.  

This presentation method based on phenetic 
proxies does not imply by itself taxonomic evi-
dences, as it will be explained in the Discussion. 

 
ABBREVIATIONS AND ACRONYMS. 

BPBM: Bernice Pauahi Bishop Museum, Hon-
olulu, Hawaii; MM: Manchester Museum, Manch-
ester, England, Great Britain; MNHN: Muséum 
national d’Histoire naturelle, Paris, France; NHM: 
Natural History Museum, London, England, Great 
Britain; NMST: National Museum of Science and 
Nature, Tokyo, Japan; NMW: National Museum of 
Wales, Cardiff, Wales, Great Britain; UCB: Univer-
sity of California, Berkeley, U.S.A.; UFL: Univer-
sity of Florida, Gainesville, U.S.A.; WORMS: 
World Register of Marine Species (http://www.ma-
rine species.org); FBC: collection of Franck Boyer, 
Garrigues Sainte Eulalie, France; SGC: collection 
of Sandro Gori, Livorno, Italy; GPC: collection of 
Guido Poppe, Cebu, Philippines ; id.: idem; ib.: ibi-
dem; spm: specimen; L: length size. 

 
 
RESULTS 
 
Systematics 
 
Superfamilia CONOIDEA Fleming, 1822 
Familia MITROMORPHIDAE Casey, 1904 

(erected by Bouchet, Kantor, Sysoev & Puillan-
dre, 2011) 

Genus Anarithma Iredale, 1916 
 

TYPE SPECIES.Usually considered as Clavatula 
metula Hinds, 1843, (i.a.: Kilburn, 1986: 711; Cer-
nohorsky, 1988: 65–66; WORMS taxname 
432393), but restored here as Mitra lachryma 
Reeve, 1845, by monotypy, as explained below.   

As reported by Cernohorsky (1988), Iredale 
(1916: 27) formally appointed by simple indication 
(i.e., by monotypy) “Columbella lachryma 
Gaskoin” as type species of his new genus 
Anarithma, despite considering in the next page 
(ib : 28) that Columbella lachryma is in fact a ju-

nior synonym of Clavatula metula Hinds. “Colum-
bella lachryma Gaskoin” is in fact an unpublished 
name and it must be considered here as simple in-
cident substitution to “Mitra lachryma Reeve”, a 
taxon clearly belonging to the mitromorphid  
fauna.  

Mitra lachryma Reeve being considered as ju-
nior synonym of Clavatula metula Hinds by sub-
sequent reviewers, the latter was commonly 
adopted as type species of Anarithma. In the 
course of the present article, we shall demonstrate 
that Mitra lachryma is in fact a distinct species and 
not a synonym of Clavatula metula, so Mitra 
lachryma Reeve is here restored as type species of 
the genus Anarithma.  
 
A series: the A. lachryma planktotrophic 
species group        
 
Anarithma metula (Hinds, 1843) (Figs. 3–26) 
 
Clavatula metula Hinds, 1843: p. 44; no type fig-

ure; no locality. 
Columbella (Seminella) pacei Melvill & Standen, 

1896: p. 274–275, pl. IX, fig. 5; Lifu. 
Columbella (Seminella) stepheni Melvill & 

Standen, 1897: 407 (replacement name of C. 
pacei). 

Columbella dibolos Barnard, 1964: p. 17, fig. 1f ; 
Natal, 40 fms. 

 
TYPE MATERIAL. Holotype NHM Reg. Nb. 

1879.2.26.81 (Figs. 3–4), L = 3.85 mm, no locality.  
OTHER MATERIAL EXAMINED. MM: 1 syntype de 

Columbella (Seminella) stepheni Melvill & 
Standen, 1897 Reg. Nb. MANCH.EE.3765 (Figs. 
5, 6), Lifu. NMW: 10 syntypes de C. stepheni Reg. 
Nb. 1955.158.00374–00375 (Figs. 7–18). The syn-
type pictured in Fig. 18 will be proved to belong to 
another species, described below as new. MNHN: 
Collection Maurice Jay, La Réunion, 0–40 m, nu-
merous spm. FBC: Central Philippines (Balicasag 
Island, Mactan Island, Aliguay Island), 50–150 m, 
numerous spm (Figs. 19–26). SGC : Mirissa, Sri 
Lanka, 20–40 m, several spm.   

DESCRIPTION. Hinds, 1843, p. 44: “Clav. testá 
ovatá, acuminatá; anfractibus quinis planulatis, ob-
soletè costulatis, transversim striatis, pallidè rufo 
fasciatis; suturâ lineâ elevatâinstructâ; apertura li-
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neari; labro subinflexo ; canali subnullo. Axis 2 lin. 
Hab. - ? ”.  

TYPE LOCALITY. Here designated as Balicasag Is-
land, 50–150 m, Central Philippines.  

DISTRIBUTION. Anarithma metula  proves to have 
a wide distribution in the Indo-Pacific Province, but 
it is possibly not general. In the Pacific field, morphs 
attributable to the species can be confirmed for most 
of the northern tropical latitudes, from the Philip-
pines (Guido Poppe and pers. obs.), Papua New 
Guinea (MNHN collections), New Caledonia (type 
material of C. stepheni Melvill et Standen, 1897), 
Kwajalein in the Marshall Islands (Scott Johnson, 
pers. comm.) and the Hawaiian Archipelago (Dan 
Polhemus, pers. comm.). But the occurrence of the 
species remains to be verified for most of the Pacific 
southern latitudes, from eastern Australia and New 
Zealand, up to Polynesia where contrasting decora-
tion patterns were documented and possibly belong 
to closely related species (i.a.: photos of a specimen 
from Moorea by Gustav Paulay, UCB). In the Indian 
Ocean, morphotypes attributable to A. metula were 
verified from the Dhofar, southern Oman (Horro & 
ali, 2021), from southern Sri Lanka (SGC) and from 
Phuket, southwestern Thaïland (G. Poppe, pers. 
comm.), but it seems to be absent from the upper 
Arabian Sea (i.a. absent from Masirah Island, pers. 
obs.) and it remains to be confirmed from the Red 
Sea and the rest of northwest Indian Ocean. At south-
ern latitudes of Indian Ocean, the species is con-
firmed from South Africa (Kilburn, 1986: figs 
155–157), from Mozambique (Juan Horro, pers. 
comm.) and from La Réunion (MNHN, pers. obs.). 

In the Central Philippines, the species was 
mostly collected in lumun-lumun trapping at 30–80 
m, but findings were sometimes reported from the 
shallow waters (G. Poppe, pers. comm) down to 150 
or 200 m (Sandro Gori, pers. comm.).   

REMARKS. Even if presenting quite uncommon 
features such as a narrow subcylindric outline and 
a general light-tan subhyalinous colour ground, the 
holotype of A. metula (Figs. 3, 4) belongs to the 
range of shell variability observed at large scale for 
the species. The series of 10 conspecific syntypes 
of A. stepheni (Figs. 5–17) is displaying the varia-
tion in shape and color most commonly found in A. 
metula. In our live collected specimens from Bali-
casag, extreme phenic variations of the species are 
ranging from slender oval outline (Figs. 19–21) to 

biconic outline (Figs. 25, 26), and from light-honey 
ground for the part of the upper two thirds (Figs 
19–21) to general subhyalinous greyish-white 
(Figs. 25, 26). The most usual form is pictured in 
Figs. 23, 24. The length size is ranging from 3.0 
mm to 4.5 mm. Beyond its rather important phe-
netic variability, the most distinctive features of A. 
metula are a high multispiral white protoconch of 
4 to 4.75 whorls (average length: 4.4 whorls) with 
a tiny sharp nucleus (Fig. 22), rather strong knobs 
on the two upper spiral cords at the level of the 
axial ribs, frequent thin mustard-yellow lines in the 
interspace of the cords on the lower third of the 
shell, on the ventral side the upper part of the axial 
ribs is showing alternatively either a light orange-
brown vertical mark or a whitish ground, whereas 
on the dorsal side a darker large brown-orange is 
spreading over most of the body whorl, forming a 
crenulate pattern at the level of the upper part of 
the axial ribs, alternatively recovering them either 
fully or partially.  

The three syntypes of Columbella dibolos 
Barnard were consulted by Kilburn (1986: 714) and 
despite their strongly worned state, they were for-
mally recognized by him as conspecific with A. 
metula. The species is proved by Kilburn to range 
off South Africa through pictures of a specimen 
(1986: figs. 155–157) matching perfectly the type 
material from MM and NHM.  

The other synonymies proposed by Cer-
nohorsky (1988: 66) are contested here: Mitra 
lachryma Reeve, 1845 is demonstrated below to 
clearly correspond to another species; Columbella 
pamila Duclos, 1848 is demonstrated below to rep-
resent also another species, with Cythara garretti 
Pease, 1860 as possible synonym name and Colum-
bella sublachryma Hervier, 1900 as more dubious 
synonym; the Family status of Columbella 
(Anachis) pusiola Dunker, 1971 as well as that C. 
(Anachis) nana Dunker, 1871 remain uncertain, the 
first name being not recorded in WORMS and the 
second name being synonymized with the colum-
bellid species Columbella (Seminella) peasi 
Martens & Langkavel, 1871; Mitrolumna iki Kay, 
1979 is verified to be non-conspecific with the 
sympatric A. metula in the waters of the Hawaiian 
Islands on the ground of its his distinctive color 
pattern (Dan Polhemus, pers. comm.); Anarithma 
maesi Drivas & Jay, 1986 is also verified to be non-
conspecific with the sympatric A. metula in the wa-

About the mitromorphid species group Anarithma lachryma at reef levels of Balicasag Island (Central Philippines) 85



ters of La Réunion on the ground of its distinctive 
color pattern and of its larger and smoother slender 
shell (MNHN, pers. obs.).  

From the Central Philippines, two morphs com-
monly confused with A. metula are recognized 
herein as sibling forms and they are described as 
new species, each of them presenting constant dif-
ferences with the pattern of A. metula in sympatric 
situation, without evident intergrades despite the 
high number of checked specimens. Other sibling 
species of A. metula are certainly occurring in other 
places of the Indo-Pacific Province and they will de-
serve special inquiries in the frame of region-based 
studies, such as the distinctive morph pictured from 
Moorea by Gustav Paulay (https://calphotos.berke-
ley.edu) or as the distinctive morph pictured from 
Zululand by Kilburn (1986: figs. 158–160).    
 
Anarithma bulbosa n. sp. (Figs. 27–34) 
https://zoobank.org:act:D3313D0B-E261-45A8-

A3BB-93AB701897C1  
 

TYPE MATERIAL. Holotype MNHN–IM–2000–
36524  (Figs 27–30), L = 3.9 mm ; 7 paratypes FBC 
(Figs. 31–34), all from the type locality.   

OTHER MATERIAL EXAMINED. Not found in 
lumun-lumun samples from Mactan and from 
Aliguay.  

DESCRIPTION OF THE HOLOTYPE (Figs. 27–30). 
Stout biconical outline with strong sculpture, pro-
toconch of 4.2 whorls with large bulbous nucleus; 
protruding spiral cords, thick axial ribs bearing 
strong nodules at the level of the two upper cords, 
the nodules of the upper series being less elevated 
and more stretched along the spiral axis; on the 
ventral side, the axial ribs present alternatively ei-
ther a white mark or a brown mark under the 
strong white nodules, golden yellow lines in the 
intercostal groove, and thinner golden yellow spi-
ral lines are running on one cord out of two; on the 
dorsal side,  a wide brown patch is spreading on 
the center of the dorsal side, showing a crenulated 
pattern on its upper side, the golden lines on the 
cords and under the ribs being thicker and forming 
a checkboard pattern, more distinctive on the outer 
side of the labrum; the two columellar plaits are 
faintly produced in mature shells and absent in 
young adults.       

TYPE LOCALITY. Balicasag Island, 50–150 m. 

DISTRIBUTION. Anarithma bulbosa n. sp. is only 
known for now from Balicasag Island; it was not 
found in other places from Central Philippines, 
and not recorded from the documented areas lo-
cated in the vicinity at similar latitudes, such as 
the Marshall Islands (Scott Johnson collection) 
and Papua New Guinea (MNHN collection). On 
this ground, the species must be considered as a 
narrow endemic, despite the presence of a multi-
spiral protoconch.    

ETYMOLOGY. From the bulbous aspect of the nu-
cleus.     

REMARKS. Anarithma bulbosa n. sp. is differing 
from the sympatric A. metula by several evident and 
constant features, such as the slightly shorter pro-
toconch with much bulbous nucleus, squatter angu-
lar outline, stronger sculpture with 7 axial ribs 
visible from the ventral side of the last whorl (in-
stead of 8 ribs in A. metula), deeper anal sinus and 
more arched labial border, and faint columellar 
plaits versus strong plaits on a more convex border 
in A. metula, more numerous and thicker golden 
spiral lines on the body whorls, presence of inter-
costal golden lines making a conspicuous check-
board pattern on the left side of the dorsum, dark 
marks on the upper tip of the ribs and the dorsum 
are tobacco brown shaded, instead of orange-brown 
in A. metula. Any kind of intergrade was not ob-
served. The morphology, the decoration and the size 
range of A. bulbosa look as remarkably constant (L 
= 3.5 mm to 3.9 mm).   
 
Anarithma fuscafenestrata (Chino et Stahlschmidt, 

2014) (Figs. 35–38). 
 
Mitromorpha fuscafenestrata Chino & 

Stahlschmidt, 2014: 23–24, 1 fig. in-text p. 23 
and plate 1, figs. 2a–c ; Aoré Isl., Santo, Vanu-
atu, 45–50 m. 

 
TYPE MATERIAL. Holotype MNHN–IM–2000–

23338 (Figs. 35, 36), L = 5.1 mm, paratype MNHN 
IM–2000–23339, L = 4.9 mm, and 10 further 
paratypes in various collections (NMSN, collection 
Poppe and collections of the authors).    

OTHER MATERIAL EXAMINED. FBC: 2 spm from 
Balicasag, 50–150 m.   

DESCRIPTION. Chino & Stahlschmidt, 2014, p. 
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24: “Shell broad biconic, small to medium sized for 
the genus, attending 6.1 mm; whorls very weakly 
convex; teleoconch whorls about 4; base of the body 
whorl strongly tapering. Aperture somewhat linear; 
labrum with ridge-like denticles and a tubercle at 
the level of columella/parietal junction. Columella 
white, swollen with a small V-shaped notch. Anal 
sinus fairly deep. Axial sculpture is absent. Spiral 
sculpture of 3 rather weak threads on first whorl, 
base of body whorl with about 18 spirals; spirals 
slightly narrower than intervals, interspeces with 
microscopic axial sculpture. Ground color white, 
with two rows of small, brown colored, more or less 
rectangular shaped, widely spaced spots, the ante-
rior row only visible on body whorl. Protoconch 
conical, whithish, about 3.5 smooth whorls. Animal 
unknown”.    

TYPE LOCALITY. Aoré Island, Espiritu Santo, 
Vanuatu, 45–50 m.   

DISTRIBUTION. Due to dubious data and compar-
isons attached to the original description of the 
species (see in Remarks), Anarithma fuscafenes-
trata can be confirmed only from Espirito Santo 
(Central Vanuatu: Figs. 35, 36), Balicasag (Central 
Philippines), Papua New Guinea (MNHN Collec-
tion: Fig. 37) and Moorea, Society Islands (Fig. 
38).   

REMARKS. Chino & Stahlschmidt (2014: 24) are 
comparing A. fuscafenestrata with a morph designed 
by them under the name of “Mitromorpha stepheni 
Melvill & Standen, 1897” and said to be “very sim-
ilar in regards of the color pattern”, but differing 
from A. fuscafenestrata “in the cylindrical and less 
biconic shell, the well developped axial sculpture, 
and the weaker spiral sculpture”. As demonstrated 
previously, the name “A. stepheni” is a junior syn-
onym of A. metula, and the morph compared to A. 
fuscafenestrata by Chino & Stahlschmidt (2014) be-
longs in fact to an undescribed sibling species quite 
common in the Central Philippines and described 
below.  

The authors concept of “Mitromorpha fuscafen-
estrata” looks to be quite unprecise, as the type ma-
terial contains eclectic morphs: for instance, the 
paratypes 7 and 8 belonging to the G. Poppe Col-
lection and apparently coming from the Philippines 
are ribbed shells belonging to the new species de-
scribed below.  

For the stabilization of the species concept of 

A. fuscafenestrata, we propose to refer to the holo-
type from Espirito Santo, Central Vanuatu (Figs. 
35, 36), to the juvenile specimen from Papua New 
Guinea (MNHN) pictured in Fig. 37, to the live 
specimen from Moorea pictured in Fig. 38 (UCB), 
and to the two specimens from Balicasag (FBC). 
These five specimens are sharing the same mor-
phological and chromatic characters and they are 
coherent with the original description. We note 
that in this series, the four adult specimens present 
a quite inflated shape, which is compatible with 
the description term of “broad biconical”. We note 
also that the total absence of axial sculpture is 
well-evidenced, as well as the occurrence of a 
rather matte milky white color ground and of 
rounded to squarred dark brown marks. Any kind 
of intergrade was not observed between A. fus-
cafenestrata and the sibling ribbed form from the 
Central Philippines, despite the important material 
checked here. The documented length size of the 
shell of A. fuscafenetrata ranges from 5.1 mm 
(holotype MNHN of A. fuscafenestrata from Es-
pirito Santo) up to 7.0 mm (larger specimen from 
Balicasag, FBC). The pyramidal protoconch of A. 
fuscafenestrata has 3.4 to 3.6 whorls (average 
shell length: 3.5 mm). 
           
Anarithma melvilli n. sp. (Figs. 39–50) 
https://zoobank.org:act:6013D2A4-DE06-4091-

BA23-C24668CB83CB 
 

TYPE MATERIAL. Holotype MNHN–IM–2000–
36525 (Figs. 39–42), L = 5.0 mm, and 62 paratypes 
FBC (Figs. 43–48), all from the type locality.  

OTHER MATERIAL EXAMINED. MNHN: Collection 
Maurice Jay, La Réunion, 0–40 m, numerous spm. 
FBC: Central Philippines (Mactan Island, Balicasag 
Island and Aliguay Island), 50–150 m, numerous 
spm.  

DESCRIPTION. On the basis of the holotype (Figs. 
39–42): Slender oval outline with moderate sculp-
ture, subhyalinous grey-white ground; white proto-
conch of 3.5 whorls with moderately bulbous 
nucleus; thin and packed spiral cords, axial ribs 
weakly nodulose at the level of the two upper cords; 
on the ventral side, the axial ribs present alterna-
tively either a white mark or a deep brown rectan-
gular mark axially oriented under the two upper 
cords; a ring of deep brown chevron-shaped marks  
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at the mid-part of body whorl, partially merging to-
gether; a ring of tiny honey dots is running on the 
upper cord; aperture rather narrow and sinuous, the 
columellar border is moderately convex and present 
a faint notch at its middle part, forming two weak 
columellar plaits.   

TYPE LOCALITY. Balicasag Island, 50–150 m.  
DISTRIBUTION. In the present state, the typical 

form of Anarithma melvilli n. sp. is only verified with 
certainty from the Central Philippines (pers. obs.), but 
closely matching populations designed here as A. cf. 
melvilli n. sp. are documented from Mozambique (J. 
Horro, pers. comm.), La Réunion (MNHN, pers. 
obs.) and Espirito Santo, Vanuatu (MNHN, 1 spm 
from southeast Santo, shallow water).    

ETYMOLOGY. From James Cosmo Melvill, author 
of the name “Columbella stepheni”, junior synonym 
of A. metula Hinds but often used in the literature 
and in the collections for the designation of our new 
species.       

REMARKS. In Central Philippines, A. melvilli n. 
sp. shows as quite variable for its outline, most time 
slender but sometimes squatter and more biconical, 
for its more or less protruding ribs, and for its color 
pattern, with the two rows of dark brown marks 
sometimes sometimes merging on the dorsum in a 
big dark patch, and the row of tiny honey dots on 
the upper cord sometimes absent. The length size is 
ranging from 4.0 to 5.2 mm.  

Anarithma melvilli n. sp. is differing from A. 
metula principally by much darker color marks 
(deep brown instead of light honey brown), the pres-
ence of a row of brown marks at the mid part of the 
body whorl, and slightly less protruding sculptures. 
The size range of A. melvilli is slightly larger than 
that of A. metula, but their respective size range are 
however overlapping (L = 3.0 mm to 4.5 mm for A. 
metula; 4.0 mm to 5.2 mm for A. melvilli).  

Anarithma melvilli n. sp. is differing from A. fus-
cafenestrata principally by the presence of more or 
less pronounced axial ribs, but also by its subhyali-
nous (or vitreous) grey-white ground color, instead 
of opaque milky white in A. fuscafenestrata, more 
oblique cords on the anterior part of the body whorl, 
with narrower interspaces between the cords and 
less developped thin axial inter-cords striae, more 
elongated brown marks instead of rounded or 
squarred marks in A. fuscafenestrata. The average 

length size of A. melvilli in Central Philippines 
looks as smaller than the certified sizes in A. fus-
cafenestrata (its holotype and the 2 specimens 
FBC), but the respective size ranges are however 
slighly overlapping: 4.0 mm to 5.2 mm for A. 
melvilli versus 5.1 mm to 7.0 mm for A. fuscafen-
estrata.  

In the “peripheral” populations referable to A. 
melvilli n. sp. and studied from Mozambique and 
La Réunion, the pattern of variability looks as a bit 
different from the pattern observed in Central 
Philippines, as their shell outline is more diversi-
fied from narrow and slender shells to squat bicon-
ical inflated shells, the axial sculptures are ranging 
from strong to very weak, and depending on the 
specimens the dark brown marks are ranging from 
axially stretched to rounded or squarred. A speci-
men documented from Espirito Santo, Vanuatu 
(MNHN) presenting a squat inflated biconical 
shape, weak axial ribs and small dark brown 
rounded marks shows the same pattern of diversi-
fication towards features typically found in A. fus-
cafenestrata. We consider however that these 
different “diverging” morphs belong to the geo-
graphical variability of A. melvilli n. sp. and that 
they can be accepted as A. cf. melvilli n. sp. in the 
present state, considering the fact that they just pre-
sent a wider phenetic variability than the typical 
population from Central Philippines and that they 
do not share some of the most distinctive features 
of A. fuscafenestrata sensu stricto, such as the total 
absence of axial sculpture, the less oblique and 
more spaced cords, and the opaque milky white 
ground color.  
 
Anarithma lachryma (Reeve, 1845) (Figs. 51–66) 
 
Mitra lacryma Reeve, 1845 : pl. 32, fig. 258 (dorsal 

view only), no locality. 
 

TYPE MATERIAL. Lectotype NHM Reg. Nb. 
1980107–1 (Figs. 51, 52), L = 7.3 mm, and 2 par-
alectotypes NHM Reg. Nb. 1980107–2 and 3 (Figs. 
53–56), L= 7.3 mm & 6.9 mm, no locality. The lec-
totype was designated by Cernohorsky (1988: 68, 
figs. 6, 7) with a wrong size in the text (6.8 mm in-
stead of 7.3 mm here controlled from the scale bar) 
and both wrong Register Number and wrong size 
(7.8 mm) in the captions.   

OTHER MATERIAL EXAMINED. FBC: Central 
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Philippines (Mactan Island, Balicasag Island and 
Aliguay Island), 50–150 m, numerous spm.   

DESCRIPTION. Reeve, 1845, sp. 258 (English 
text): “Shell ovate, attenuated at both ends, rather 
thin, spire short, somewhat obtuse; whorls longitu-
dinally very finely ribbed at the upper part, trans-
versely marked with obsolete raised stria; white, 
peculiarly painted at the back with a large orange-
brown blotch; columella two- or three- plaited, 
plaits nearly obsolete; lip effused. Hab. - ? ”.  

TYPE LOCALITY. Here designated as Balicasag Is-
land, 50–150 m, Central Philippines.  

DISTRIBUTION. Anarithma lachryma is common 
in the Central Philippines, but it seems to be unusual 
in Papua New Guinea (MNHN, pers. obs.) like in 
Mozambique (Juan Horro, comm. pers.). In La Réu-
nion (MNHN, pers. obs.) this species is represented 
by a rather variable population looking as intergrad-
ing between A. lachryma and the twin species dis-
cussed in the follow. A specimen from Safaga, 
Egypt (FBC) looks as intergrading both forms as 
well. In Mozambique, the population attributable to 
A. lachryma is more distinctive, but its protoconch 
seems to have slightly more inflated whorls than the 
population of A. lachryma from the Philippines.   

REMARKS. In most cases (Figs. 57–66), 
Anarithma lachryma is differing from A. metula 
(Figs. 19–26) by a larger length size (4.3 to 7.0 mm 
instead of 3.0 to 4.5 mm), less whorls in the proto-
conch (about 3.2 to 3.5 whorls instead of 4.00 to 
4.75 whorls), less nodulose two upper cords, more 
protruding upper labrum, more angular upper labial 
tooth, more swollen central columellar border with 
more incised notch, flatter and less spaced ribs (gen-
erally 10 axial ribs are visible from the ventral side, 
instead of 8 in A. metula), wider and flatter anterior 
cords on the body whorl, less conspicuous honey 
marks on one rib out of two under the two upper 
cords (instead of more conspicuous brown-orange 
marks in A. metula), no color marks on the upper 
cord or very rare thin light honey short axial dashes 
(instead of a ring of golden honey dots in most of 
A. metula), 2 to 5 short honey digitations overlap-
ping the outer tip of the second cord (instead of no 
digitation in A. metula), less conspicuous brownish 
dorsal patch with posterior dark brown marks mak-
ing like crenulations alternating with white areas at 
the level of the shoulder (instead of well-defined 

horizontal border of the dark brown-orange patch 
underlining the second upper cord in A. metula), 
thick axial and spiral light-honey lines crossing on 
the anterior part of the body whorls (instead of less 
numerous thin mustard spiral lines and no axial 
lines in A. metula). 

In its extreme variations, A. lachryma can reach 
7.0 mm in length size, its outline can range from 
squat biconic to slender suboval, some specimens 
can show more or less nodulose two upper cords 
(like in the lectotype for instance), axial ribs are 
generally lacking on the dorsum of the body whorl 
and when suggested they are partially crossed by 
spiral cords, the axial and spiral light-honey lines 
running on the anterior part of the body can be par-
tially lacking or totally absent. Few sympatric spec-
imens with narrow slender shells and numerous 
packed axial ribs are provisionally attributed with 
reserve to the species as A. cf. lachryma. In Central 
Philippines, A. lachryma is also collected in sym-
patry with a twin morph tentatively characterized 
hereunder and attributed to a taxon fallen into dis-
use since its description. 
 
Anarithma pamila (Duclos, 1848) (Figs. 67–98) 
 
Columbella pamila Duclos, 1848: pl. 22, figs. 11, 

12, no locality. 
?Cythara garretti Pease, 1860: p. 147, sp. 89, no 

figure, Sandwich Islands. 
?Columbella sublachryma Hervier, 1900: p. 382, pl. 

14, fig. 1, Lifou. 
?Mitromorpha flammulata Chino & Stahlschmidt, 

2009: p. 67, 68, 1 fig. in-text, pl. 3, figs. 1, 2, 
Kagoshima, Japan.  

 
TYPE MATERIAL. Six syntypes MNHN–IM–

2000–6410 (Figs. 67–70), attached label giving 
“Mazatlan” as locality. A lectotype is here desig-
nated as MNHN–IM–2000–6410–1 (Figs. 67, 68), 
L = 6.7 mm. The five other specimens of the lot are 
considered as paralectotypes.     

OTHER MATERIAL EXAMINED. NHM: Cythara 
garretti Pease, 1860: lectotype NHMUK 
19627801(Figs. 71, 72) and 3 paralectotypes 
NMHUK 1962781, Sandwich Islands, selected by 
Cernohorsky (1988: 68). MNHN: Columbella sub-
lachryma Hervier, 1900: syntype MNHN–IM–
2000–6380 (Figs. 79, 80), Lifou. FBC: Central 
Philippines (Balicasag Island and Aliguay Island), 
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50–150 m, numerous spm (typical and intergrading 
form).   

DESCRIPTION. No original description. Descrip-
tion from the lectotype here designated (Figs. 67, 
68): Biconical suboval shell, rather nodulose spire, 
wide ribs with narrow interspace on the ventral side 
of the body whorl, about absent on the dorsal side; 
two upper spiral cords of the body whorls moder-
ately nodulose on the ventral side and about smooth 
on the dorsal side, produced strong and spaced spi-
ral cords on the anterior half-part of the body 
whorls, but flat, smooth and packed on the posterior 
part of the body whorl. Aperture narrow, moderate 
notch a bit lower than the mid-part of the columellar 
border, strong upper labial tooth. Light orange-tan 
spiral zone under the second cord of the last whorl, 
presenting a crenulated pattern, spreading downside 
on the dorsal side of the body whorl; light orange-
tan digitations running on the two upper cords be-
tween the ribs, making a series of alternating short 
and long subrectangular patches at the top of the last 
whorl.  

TYPE LOCALITY. The attached reference of 
“Mazatlan” looks to be wrong, as any similar mitro-
morphid species was never reported from the 
Panamic Province since now. So we are designating 
here Balicasag Island, 50–150 m, Central Philip-
pines, as type locality of the species.   

DISTRIBUTION. Out of Central Philippines, 
Anarithma pamila (Duclos, 1848) is documented 
from Papua New Guinea (MNHN), Marshall Is-
lands (Scott Johnson, pers. comm.), Moorea in the 
Society Islands (Gustav Paulay, UCB picture) and 
Mozambique (Juan Horro, pers. comm.).   

REMARKS. Anarithma pamila is differing from A. 
lachryma by several discreet differences, not always 
evident by their extent but better by their correlation. 
In most cases, A. pamila shows a more slender outline 
than A. lachryma, more oval and less strictly biconi-
cal, the proportional length of the aperture is longer 
and the spire is proportionally shorter, the shoulder of 
the labrum is less thickened and produced, the average 
length size is slightly larger despite overlapping in 
most case (5.2–7.1 mm for A. pamila versus 4.3–6.4 
mm for A. lachryma), wider and less numerous 
packed axial ribs on the ventral side (7 to 9 ribs in A. 
pamila versus 9 to 10 less packed ribs in A. lachryma); 
the average length of the protoconch of A. pamila 
(3.70 whorls) is slightly longer than in A. lachryma 
(3.35 whorls), and its length variability is wider (3.25 

to 4.00 whorls in A. pamila, versus 3.20 to 3.50 
whorls in A. lachryma); the upper dorsal part of the 
last whorl is very smooth, the interspace between the 
cords being about or absolutely not visible, whereas 
they are more conspicuous in A. lachryma; axial or-
ange-tan or light-tan digitations are running on the 
two upper cords of the last whorl, both on ventral and 
dorsal sides, whereas only very few digitations are 
running on outer tip of the second cord on the dorsal 
side of A. lachryma; in most cases, A. pamila is dec-
orated of uniform tan-coloured  patches and lines, like 
occurring in most A. lachryma, however A. pamila 
show light orange-tan to khaki green shades, whereas 
A. lachryma presents more browny shades and most 
often dark brown marks under the second cords of the 
body whorl. Both species show to have a similar pro-
toconch shape.  

Depending on the places in the Central Philip-
pines, the degree of occurrence of both species 
seem unequal and the phenetic discrimation be-
tween them is more or less easy. In our lumun-
lumun samplings from Balicasag, more than 300 
specimens of A. lachryma were identified, for about 
60 specimens attributed to A. pamila: among these 
60 specimens, the half part was initially considered 
as more or less intergrading with A. lachryma for 
one or several features, but the identification as A. 
pamila was finally made with certainty on the 
ground of unique correlations, such as the occur-
rence of regular colour digitations running on the 
two upper cords of the dorsal part of the body 
whorl, together with the occurrence of uniform 
khaki-tan colour shades and of smooth upper part 
of the dorsum of the body whorl. From the lumun-
lumun sampling made off Mactan Island (80 m), we 
did identify only 10 specimens of A. lachryma and 
one ambiguous specimen more or less intergrading 
between both species. On the contrary, in the 
dredged sampling from Aliguay Island we found 
only two specimens of A. lachryma and two speci-
mens of A. pamila,  each species looking as phenet-
icaly very homogeneous, and both looking as 
deeply contrasting from each other.  

Anarithma lachryma and A. pamila look as twin 
species separable in rather easy conditions in the 
Central Philippines, and apparently also in Papua 
New Guinea (MNHN photos collection) and in 
Mozambique (photos communicated by Juan 
Horro). In other places, such as La Réunion, pop-
ulations presenting more or less intergrading fea-

FRANCK BOYER90



tures are occurring and might prove to belong to an 
ancestor lineage of the twins, but this point will be 
studied deeper in a next work. Several described 
taxa closely matching A. pamila and presented here 
with contrasted reserve as possible synonym names 
may prove to represent in fact sibling species be-
longing to the same radiation A. lachryma/A. 
pamila. For instance the lectotype of A. garretti 
(Pease, 1860) from Hawaii (Figs. 71, 72) is match-
ing A. pamila for the smooth upper part of the dor-
sum of the body whorl and for the few digitations 
crossing the two upper cords of the body whorl, 
whereas this lectotype is more closely matching A. 
lachryma for the other features and its paralecto-
types (Figs. 73–78) are fully matching A. lachryma 
as well. Due to its relatively isolated distribution, 
this population from Hawaii might however have 
a distinct endemic status and its morphologic vari-
ability deserves deeper investigations. In these con-
ditions, we place provisionally A. garretti in the 
synonymy of A. pamila with significant reserves. 
A. sublachryma (Hervier, 1900), described from 
Lifu (Figs. 77, 78) looks as closely matching the 
most heavily sculptured of the A. pamila specimens 
from Balicasag (Figs. 89, 90) and despite serious 
reserves we place provisionnally A. sublachryma 
in the synonymy of A. pamila.  

On the contrary A. pinguis (Hervier, 1900), also 
described from Lifu (Figs. 79, 80), presents a very 
smooth shell in its whole and a very short spire 
with concave sides, both features never observed 
in various populations belonging to the A. 
lachryma/A. pamila species complex (Philippines, 
La Réunion, Mozambique), and very contrasting 
with the sympatric form A. sublachryma: so A. pin-
guis is considered as a probable autonomous 
species within the A. lachryma/A. pamila complex.  

Anarithma flammulata Chino et Stahlschmidt, 
2009, more recently described from Kagoshima, 
Japan (Figs. 81, 82), presents also a rather distinc-
tive appearance with its rather smooth shell surface 
and its colour pattern of big axial flames flanking 
big white patches on the upper part of the body 
whorl. However axial ribs are suggested on the 
spire of A. flammulata, and both these morpholog-
ical and chromatic features look as very close to the 
smooth and most “flamed-shaped” specimens of A. 
pamila from the Philippines (Figs. 93, 94), so A. 
flammulata may prove to be an extreme variant of 
A. pamila or possibly a geographic form of the 

species. A cline of intergrades for the smooth sur-
faces and for the flamed decoration pattern seems 
to occur in the geographic interval between Central 
Philippines and Southern Japan, for instance in the 
Carolines and the Marshall Archipelagos (Scott 
Johnson, pers. comm.). The robust determination of 
the taxonomic status of the population from Japan 
deserves further inquiries, especially about the phe-
netic variability occurring in the place. Despite 
these reserves, we place provisionally A. flammu-
lata in the synonymy of A. pamila. 
 
Anarithma nigricingulata (Chino et 

Stahlschmidt, 2009) (Figs. 99–102) 
 
Mitromorpha nigricingulata Chino & Stahlschmidt, 

2009: p. 66, 67, 1 fig. in-text & pl. 2, figs. 3, 4; 
Mactan, Philippines, 60 m. 

 
TYPE MATERIAL. Holotype NSMT–76866 (L = 

4.9 mm), paratype MNHN–21855 (L = 4.8 mm) 
and four other paratypes in various collections, all 
from Mactan Island except the third paratype which 
comes from Aliguay Island.  

OTHER MATERIAL EXAMINED. FBC: Balicasag, 
50–100 m, 6 spm (Figs. 100–102); Punta Engano, 
Mactan, 80 m, 1 spm.   

DESCRIPTION. Chino & Stahlschmidt, 2014, p. 
66–67: “Shell small sized for genus, up to 4.9 mm, 
shell thick, solid, slender fusiform and with 
semioval outline. Body whorl large (52–53% of 
the shell length) and slightly swollen. Outer lip 
solid and thickened on upper side, with a small 
and shallow sinus situated on the shoulder slope. 
Protoconch of about 3 whitish transparent 
whorls. Columella slightly swollen, with two 
folds. Early whorls with 3 strong spirals, increas-
ing to 15–16 spirals on the body whorl. No axial 
ribs occurring but spiral becoming granulate on 
the 3rd to 4th teleoconch whorls. Ground color 
whitish with around 4–6 dark brown colored spi-
rals forming a band on the middle of the whorl, 
6–9 white spots on upper and lowest spiral of the 
band. Remnants of the color band forming a small 
dark band near the suture of the penultimate 
whorl. Early teleoconch remaining whitish col-
ored. Aperture whitish inside. Animal and radula 
unknown”.    

TYPE LOCALITY. Mactan Island, Cebu, 60 m. 
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DISTRIBUTION. Known initially from Mactan and 
Aliguay, now recognized also from Balicasag and 
inferred to range in the whole Central Philippines.  

REMARKS. Anarithma nigricingulata seems to be 
endemic from the Central Philippines and it looks 
to be uncommon in the field. Most of the observed 
specimens are deprived totally or partially of their 
protoconch, which proves to be easily lost; this is 
an original occurrence among the mitromorphid 
species. This pyramidal protoconch has 3.0 to 3.5 
whorls. A. nigricingulata is provisionally accepted 
in the A. metula species multispiral group, on the 
ground of its similar multispiral protoconch (Fig. 
99) and of its shell decoration pattern which pre-
sents some similarity with the chromatic phase of 
wide central brown spiral band occasionally ob-
served in A. melvilli (see infra). On the other hand, 
A. nigricingulata is diverging noticeably from the 
other species here accepted in the A. metula species 
group, due to its coarse spiral sculpture of spiral-
oriented packed beads. In the considered case, we 
propose to give a higher discriminatory value to the 
chromatic pattern than to the characters of the 
sculpture, the observation of the A. metula complex 
leading to consider that the sculpture seems to have 
a higher plasticity than the colour pattern in this 
group. In the present case, the coarse beaded axial 
sculpture is not interpreted as necessarily represen-
tative of a major evolutionary distance. Naturally, 
this point of view is overall intuitive and it may well 
be contested by new evidences in the next.   
 
B series: the A. lachryma lecithotrophic 
species group  
 

In the present state of the documentation, three 
species are proposed in this series: Anarithma dor-
cas Kuroda & Oyama, 1971 (Figs. 103, 104, 111), 
A. rubrimaculata (Chino et Stahlschmidt, 2009) 
(Figs. 105, 106, 112), and A. granulata (Chino et 
Stahlschmidt, 2009) (Figs. 107, 108, 113). Despite 
the noticeable disparity of the protoconchs shape in 
these three species (Figs. 111–113), they all have 
exactly 2.25 whorls and they look as being better 
lecithotrophic, if not strictly paucispiral in the usual 
meaning. We note that despite its non-plank-
totrophic protoconch, the first of these three species 
was correctly described in the genus Anarithma, 
whereas the two latter species the first species were 
described in the genus Mitromorpha.   

For its checkerboard decoration, its color shades 
and its smooth shell surface, A. dorcas looks to be 
close to A. pamila and to the sibling form A. flam-
mulata. Anarithma rubrimaculata looks to be close 
to A. lachryma for its finely interlaced sculpture, for 
its color shades and for its crenulated colour pattern. 
Despite a simplified decoration, the absence of spiral 
brown lines and coarser beads, A. granulata looks 
to be close to A. metula and to the sibling A. bulbosa 
for other morphologic and decoration features. 
These close similarities tend to prove that the 
changes in the protoconch shape and in the larval 
development do not seem to imply an important 
evolutionary distance, and that a close relationship 
seems to occur between the species of the A series 
and of the B series. 

Despite the fact that only immature specimens 
were studied (original description, MNHN paratype 
and grey literature), the lecithotrophic species A. 
tenuicolor (Chino et Stahlschmidt, 2009) is associ-
ated to this series, as presenting also features 
closely matching A. lachryma for the shell sculpture 
and for the decoration pattern.      
 
C series: the lecithotrophic diverging series 
 

This series of species looks to be more eclectic 
for the shape and for the number of whorls of the 
lecithotrophic protoconchs, for the types of shell 
sculpures, for the decoration pattern and for the 
colour shades. All these rare to uncommon species 
were described recently from the Central Philippines 
by Chino & Stahlschmidt (2009; 2014), and further 
species belonging to this group remain clearly to de-
scribe (documentation by E. Guillot de Suduiraut 
and G. Poppe: pers. comm.). These species were all 
described in the genus Mitromorpha, probably due 
to their non-planktotrophic protoconch, but we pro-
pose to replace all of them in the genus Anarithma, 
on the ground of their variable proximity with the 
core-group A. lachryma and of the intergrading link 
made by the species classified in our B series. 

We are just illustrating here the species A. punc-
tata (Chino & Stahlschmidt, 2009) (Figs. 109, 110, 
114), which is mostly diverging from the B series 
by the presence of a decoration of spiral series of 
honey dashes not found in the A. metula species 
group (A and B series), its shorter protoconch of 2  
whorls and its inflated nucleus do not look as dis-
criminating feature at this stage. A. poppei (Chino 
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et Stahlschmidt, 2009), A. ambigua (Chino et 
Stahlschmidt, 2009) and A. pylei (Chino et 
Stahlschmidt, 2014) have stout biconical angular 
shells with rather simplified colour decoration, but 
they are very disparate for their protoconch shape 
and for their sculpture. A. candeopontis (Chino et 
Stahlschmidt, 2009) with deep white upper whorls 
and spiral rows of well-defined white patches on 
uniform honey ground is suggesting rather distant 
kinship with A. lachryma.  

Even if its placement in Anarithma seems to be 
the most appropriated solution, A. fusiformis 
(Chino et  Stahlschmidt, 2009) looks as differing 
noticeably from the other Anarithma species stud-
ied from the Philippines by its slender oval outline, 
its finely crisscross shell sculpture and its creamy, 
light brown or mauve uniform color ground with a 
ring of blurred dark tobacco peripheral patches, 
and it mostly resembles some Mitromorpha species 
described from north-eastern Atlantic. The most re-
sembling species are M. gofasi Mifsud, 2001 de-
scribed from the Canary Islands, and to a lesser 
degree M. denizi Mifsud, 2001 described from 
Western Sahara. More detailed comparisons are 
however required, and such superficial resem-
blances may result from simple convergence.   

By the dominant sculpture of strong spiral cords, 
the quite smooth peripheral zone and the simple 
whitish/yellowish band on a light brown ground 
running at the base of the spire whorls and on the 
shoulder of the last whorl, Mitromorpha tagaroae 
Chino et Stahlschmidt, 2009 is presenting some 
representative features of strictly Mitromorpha-
looking species ranging in the Philippines, such as 
M. philippinensis Mifsud, 2001, M. oliva Chino et 
Stahlschmidt, 2009 and M. unilineata Chino et 
Stahlschmidt, 2009 (close resemblance with the 
type species Mitromorpha carpenteri Glibert, 1954 
from northeastern Pacific). But by its quite nodu-
lose spire and by the axial ribs suggested on the 
upper part of its last whorl, M. tagaroae matches 
also most of the Anarithma species from the Philip-
pines. In the present state of the documentation, M. 
tagaroae is kept in its original genus Mitromorpha, 
but like for A. fusiformis we do consider it as a phe-
netic intergrade between the genera Anarithma and 
Mitromorpha, possibly without phyletic signifi-
cance.  

The high specific diversity and the noticeable 
disparity at work in this lecithotrophic series ac-

count for the important speciation ability allowed 
by the shortening of the embryonic/larval stage, to-
gether with the important rate of lineages survival 
within the “A. lachryma radiation”.      
 
D series: the planktotrophic polychromatic 
group 
 

Beyond important specific differences in shell 
outline, macrosculpture and decoration pattern, this 
series is constituting a quite homogeneous group of 
planktotrophic species sharing the same kind of tri-
colour chromatism, made of white, honey brown 
and pink or purple shades.  

Anarithma purpurata (Chino et Stahlschmidt, 
2009) (Figs. 115, 116) is characterized by a pyra-
midal protoconch of 2.6 to 3.0 whorls, a very oval 
outline, a very regular sculpture of packed sube-
qual beads, and a mostly purple-pink colour 
ground with white zones for the upper teleoconch 
and for the periphery of the last whorl, with few, 
small and scattered honey-brown stains. A. purpu-
rata was described from Mactan (60 m) and looks 
to be uncommon at upper and mid-recifal levels, 
and it is found as much far as Kwajalein in the 
Marshall Islands (picture in www.underwaterk-
waj). 

 Anarithma alphonsiana (Hervier, 1900) (Figs. 
117, 118), described from Lifou, is characterized 
by a slender pointing protoconch of 3.0 whorls, a 
narrow and slender biconical outline, a very nar-
row and straight aperture, strong axial ribs, fat 
spaced beads on the base of the spire and the upper 
part of the last whorls, and a decoration of alter-
nated white and purple spiral bands, with spaced 
spiral series of brown spots alternating with white 
spots on the axial ribs. The species looks to be 
very rare in the Philippines, as our specimen from 
Balicacag 5 Figs. 117, 118) seems to be the single 
one ever reported from this region. We underline 
the fact that our specimen from the Philippines 
looks as very similar with the MNHN syntype (un-
figured) from Lifou, except for the protoconch 
which is removed in the latter and thereby has not 
been compared.    

Anarithma cf. salisburyi (Cernohorsky, 1978) 
(Figs. 121, 122) looks to be also very rare in the 
Philippines, as our specimen is also the single one 
ever reported from the region. It differs principally 
from the nominal species A. salisburyi described 
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from Hawaii (unfigured) by a slightly more inflated 
protoconch of 2.7 whorls, whereas A. salisburyi 
presents a narrower protoconch of about the same 
number of whorls. For the other features both forms 
are very similar, but due to the high distance occur-
ring between Hawaii and the Philippines and to the 
slight difference in the shape of the protoconch, the 
conspecific status is reserved. Even if evident simil-
itudes are occurring between A. cf. salisburyi and 
A. iozona (Hervier, 1900) described from Lifou 
(Figs. 119-120), especially about the tricolour chro-
matic pattern, A. iozona presents a more biconical 
outline, coarser and less numerous axial ribs, and 
much different columellar plications: in A. iozona 
occurs a simple notch in the convex columellar bor-
der, versus two well-defined columellar plaits in 
upper position on the oblique columellar border in 
A. cf. salisburyi. Due to the protoconch being re-
moved in the MNHN syntype of A. iozona (ibid.), 
the comparison with the protoconch of A. cf. salis-
buryi was not made.      
 
E series: Anarithma thalaoides (Chino et 
Stahlschmidt, 2014) 
 

Anarithma thalaoides (here unfigured), de-
scribed from Lifou, is reported also from the Van-
uatu and from the Philippines (Mactan, 60 m) by 
the authors. It presents very original features in the 
Anarithma series, with a narrow and slender sub-
cylindrical shell outline, a strong pointing proto-
conch of about 2.50 whorls, a widely opened anal 
canal, thick goffered general sculpture and light 
honey flames on a creamy-white ground, the upper 
half part of the spire been vitreous and undeco-
rated. Its subpyramidal protoconch with tapered tip 
is suggesting to be better planktotrophic. 
Anarithma thalaoides is very close to A. kilburni 
(Drivas et Jay, 1986), a species described from La 
Réunion and known also from the Mozambique (J. 
Horro, pers. comm.). Anarithma kilburni is mainly 
differing by a squat, bulbous and twisted proto-
conch of 2.25 whorls looking better as 
lecithotrophic, and by a full-white color instead of 
the honey flames on a creamy ground found in A. 
thalaoides. Both species were described in Mitro-
morpha but we consider that they clearly belong to 
the Anarithma field, even if representing a well-
distinctive lineage. A similar species is known from 
Eastern Micronesia (Scott Johnson, pers. comm.).    

F series: Anarithma fischeri (Hervier, 1900) 
(Figs. 123–126) 
 

Anarithma fischeri described from Lifou looks 
to be widespread in Western Pacific and it is quite 
common in the Philippines. Its pyramidal plank-
totrophic protoconch of 3.5 to 4.0 whorls is similar 
to the protoconch occurring in the “A. metula 
planktotrophic group” (A series) and its shell sculp-
ture of rather flat and packed spiral cords deprived 
of axial ribs is matching the morphology found in 
the species A. fuscafenestrata revised above. As far 
as shell features are concerned, the only evident 
difference between A. fischeri and A. fuscafenes-
trata lies in the uniform black decoration with 
white tips occurring in A. fischeri. This black 
colour shade is very original in the Anarithma 
field, and it is strongly reminiscent of the dominant 
colour pattern generally found in the genus Lovel-
lona Iredale 1917. Moreover, the peripheral white 
blotches as well as the crenulated figure running at 
the base of the shell are similar in A. fischeri and 
in some Lovellona species, such as the type species 
of the genus L. atramentosa (Reeve, 1849) (Figs. 
127–130). We note also that A. fischeri is sharing 
two other shell features with the Lovellona species: 
rather flat and packed spiral cords and absence of 
axial ribs.  

Anarithma and Lovellona are recognized as be-
longing to the same phyletic clade Mitromorphidae, 
such similarities cannot be considered as incidental 
and they cannot be addressed as simple case of con-
vergence. We propose on the contrary to consider 
this situation as representative of a case of homol-
ogy, whether it will prove to be plesiomorphic or 
apomorphic. Lovellona atramentrosa has a very 
short and small protoconch of 2.0 whorls with tiny 
nucleus, and lecithotrophic lineages derivate basi-
cally from planktotrophic species, the most likely 
hypothesis here is that the Lovellona group could 
descend from an ancestor not much different from 
A. fischeri. The other hypothesis, however  less sim-
ple, would be the occasional resurgence of a com-
mon ancestral chromatic character within the 
Anarithma radiation. Further inquiries will allow to 
check what kind of disbranching occurred in the 
present case, the evolutionary distance between 
Lovellona and Anarithma being possibly not much 
different than the distance between Mitromorpha 
and Anarithma.  
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Figures 3–4. Clavatula metula, holotype NHM, no locality, L = 4.4 mm. Figures 5, 6. Columbella (Seminella) stepheni, 
syntype MM, Lifu, L = 4.1 mm. Figures 7–18. Columbella (Seminella) stepheni, syntypes A-J NMW, Lifu, L = 4.2 mm, 
4.45 mm, 4.6 mm, 4.4 mm, 4.3 mm, 4.3 mm, 3.8 mm, 4.4 mm, 4.2 mm and 3.8 mm. 
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Figures 19–26. Anarithma metula, Balicasag, 50–150 m, L = 3.8 mm, 3.3 mm & 3.8 mm, CFB. Figures 27–30. A. bulbosa 
n. sp., holotype MNHN, Balicasag, 50–150 m, L = 3.9 mm. Figures 31–34. id., paratypes CFB 1 and 3, L = 3.9 mm and 3.5 
mm.  
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Figures 35–36. Mitromorpha fuscafenestrata, holotype MNHN, Espiritu Santo, Vanuatu, 45–50 m, 5.1 mm. Figure 37. A. fusca-
fenestrata, MNHN Collection Papua New Guinea, Tab Is., 31 m, no length size. Figure 38. A. fuscafenestrata as « M. cf. metula 
Hinds », live animal, northeast Moorea, French Polynesia, no length size, UCB. Figures 39–42. Anarithma melvilli n. sp., holotype 
MNHN, Balicasag, 50–150 m, L = 5.0 mm. Figures 43–48. id., paratypes 3, 4 & 2 CFB, L = 4.5 mm, 4.9 mm & 4.9 mm. Figures 
49–50. Mitromorpha nigricingulata Chino & Stahlschmidt, paratype 1 MNHN, Cebu, Mactan, 60 m, L = 4.8 mm. 
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Figures 51–52. Mitra lachryma, lectotype NHM, no locality, L = 7.3 mm. Figures 53–56. idem, paralectotypes 2 and 3 
NHM, L = 7.3 mm & 6.9 mm.  Figures 57–66. Anarithma lachryma, Balicasag, 50–150 m, L = 4.6 mm, 5.1 mm and 5.0 
mm, CFB.
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Figures 67–70. Colombella pamila, syntypes 1 and 2, MNHN, “Mazatlan”, L = 6.7 mm & 6.7 mm. Figures 71–72. Cythara 
garretti, lectotype NHM, Sandwich Is., L = 6.8 mm. Figures 73–76. Cythrara garretti, paralectotypes A–C, NHM,  
L = 5.6 mm, 6.0 mm & 5.3 mm. Figures 77–78. Columbella sublachryma Hervier, syntype 1, MNHN, Lifou, L = 7.0  
mm. Figures 79, 80. Columbella pinguis Hervier, syntype, MNHN, Lifou. Figures 81, 82. Mitromorpha flammulata, paratype 
1 MNHN, Kagoshima, Japan, L = 7.8 mm.
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Figures 83–98.  Anarithma pamila, Balicasag, 50–150 m, L = 6.0 mm, 4.9 mm, 5.2 mm, 5.7 mm, 5.9 mm, 6.6 mm and 5.9 
mm, CFB.
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Figure 99. Anarithma nigricingulata, Philippines, L = 4.7 mm, GPC, from www.conchology.be. Figures 100–102. A. nigri-
cingulata, Balicasag, 50–150 m, L = 4.0 mm, CFB. Figures 103–104. A. dorcas, Balicasag, 50–150 m, L = 23.5 mm, CFB. 
Figures 105–106. A. rubrimaculata, Balicasag, 50–150 m, L = 9.2 mm. Figures 107–108. A. granulata, Balicasag, 50–150 
m, L = 3.7 mm, CFB. Figures 109–110. A. punctata, Balicasag, 50–150 m, L = 7.4 mm, CFB. Figure 111. Protoconch of A. 
dorcas, spm from Figs 103–104.Figure 112. Protoconch of A. rubrimaculata, spm from Figs. 105–106. Figure 113. Proto-
conch of A. granulata, spm from Figs 107–108. Figure 114. Protoconch of A. punctata, spm from Figs. 109–110. 
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Figures 115–116. Mitromorpha purpurata, paratype MNHN, Mactan, Cebu, 60 m, L = 4.1 mm. Figures 117–118. Anarithma 
alphonsiana, Balicasag, 50–150 m, L = 5.5 mm, CFB. Figures 119–120. Columbella iozona, syntype MNHN, Lifou, L = 5.0 
mm. Figures 121–122. Anarithma cf. salisburyi (Cernohorsky), Balicasag, 50–150 m, L = 3.5 mm, CFB. Figures 123–124. 
Columbella fischeri, syntype MNHN, Lifou, L = 5.0 mm. Figures 125–126. Anarithma fischeri, Philippines, no length size, 
GPC, from www.conchology.be. Figures 127–128. Lovellona atramentosa, Philippines, no length size, GPC, from 
www.conchology.be. Figures 129–130. L. atramentosa, Kwajalein, Marshall Is., no length size, from www.underwaterkwaj. 
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DISCUSSION 
 

At the geographic scale of the Central Philip-
pines, the phenetic distribution examined above 
leads to propose the A. lachryma species group as 
being composed of the A series and of the B series, 
that means a set of both planktotrophic and 
lecithotrophic species. On the simple ground of 
closer phenetic proximity with A. lachryma for the 
general shell morphology and the decoration pattern 
of the teleoconch, we accept in this group the plank-
totrophic A. lachryma, A. metula, A. bulbosa n. sp., 
A. fuscafenestrata, A. melvilli n. sp., A. pamila and 
A. nigricingulata, as well as the lecithotrophic A. 
dorcas, A. rubrimaculata, A. granulata and A. 
tenuicolor. These different species seem to be closer 
each together than to the other Anarithma species 
documented from the Philippines. Due to important 
morphological or chromatic similarities, some 
paired species placed in this A. lachryma species 
group seem to be more closely derived from each 
other, such as A. lachryma and A. pamila, A. 
lachryma and A. rubrimaculata, A. pamila and A. 
dorcas, A. metula and A. bulbosa, or A. melvilli and 
A. fuscafenestrata. However, nothing allows neither 
to speculate about any disbranching order in this 
supposed species group nor to estimate relative evo-
lutionary distances betweeen them. In particular, 
nothing allows to consider that all the multispiral 
species are closer together than to such or such 
lecithotrophic species proposed in this group. 

The proposed “lecithotrophic diverging series” 
(or C series) is apparently composed of a more 
eclectic assemblage, as lecithotrophic species pre-
senting some affinities with species placed in the A. 
lacryma group, but with some of their features sug-
gesting a higher phenetic drift, which may reflect 
greater evolutionary distances than what is sug-
gested within the A. lachryma group sensu stricto.  

Due to the apparent high heritability of the chro-
matic characters in the Anarithma species, and to 
the originality of their tricolour chromatism with 
pink/purple shades, the proposed “planktotrophic 
polychromatic group” (or D series) seems to be 
quite distant from the A. lachryma species group, 
even if the shell morphologies (and the multispiral 
protoconchs) look as pretty similar to the most com-
mon features occurring in the A. lachryma species 
group. We observe also that this polychromatic 
species group presents internally quite homoge-

neous morphologic features, which suggests the sta-
tus of a monophyletic brother group disbranched 
from the A. lachryma species group.     

From its side, Anarithma thalaoides clearly be-
longs to a well-autonomous species group known 
from southwestern Indian Ocean (Mozambique and 
Mascarene Islands) to Western Pacific (from East-
ern Micronesia to Lifou), and it looks also like a 
monophyletic lineage, quite distant of the A. 
lachryma species group.  

Anarithma fischeri presents a special status in 
the Anarithma complex, looking simultaneously as 
very close to A. fuscafenestrata and to the A. 
lachryma species group for morphological features, 
and as very close to the Lovellona genus for its dec-
oration pattern (mostly black with white tips and 
crenulated fringe). As such, A. fischeri suggests to 
be an “intergrading form” between the genera 
Anarithma and Lovellona, which would deserve to 
be deeply documented through appropriated inves-
tigations, specially comparing the radular features, 
the internal anatomy and the biochemistry of A. fis-
cheri and of L. atramentosa for instance.  

Naturally, further documentation about radular 
pattern, animal chromatism, internal anatomy or 
even biochemistry of the Anarithma species might 
lead to state on quite different ranks of proximity 
between the considered species, and to change more 
or less the scope or even the pertinence of the A. 
lachryma species group within the genus 
Anarithma. In the same order, further investigation 
might lead to modify what are the respective bound-
aries of the mitromorphid genera Anarithma, Mitro-
morpha and even Lovellona, as suggested by some 
proxies reported above. However in the present 
state, it seems that the “hierarchy characters” com-
monly used for the phenetic study of the mitromor-
phids is somewhat controversial, in the sense that 
the larval development and the protoconch shape 
seem to be very “plastic” in this group, as such not 
attesting evident phyletic distances, whereas the 
decoration pattern of the teleoconch seems to be 
more “heritable” and to attest with more evidence 
of relative phyletic distances.  

From the documentation at hand, we infer that 
in the Anarithma group sensu lato, the change from 
planktotrophic development to lecithotrophic de-
velopment is quite easy and frequent, and poorly 
evidencing evolutionary or phyletic distances. As 
far as turrid groups are concerned, two recent works 
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did state similar situations in raphitomid groups 
through sibling pairs of species mostly differing by 
their type of protoconch: Fedosov & Puillandre 
(2012 for the Kermia-Pseudodaphnella complex, 
and Giannuzzi-Savelli et al. (2018) for the Mediter-
ranean Raphitoma.  

Our own observations about the Mitromorphi-
dae of the Philippines are also suggesting that the 
distinction between “lecithotrophic species” char-
acterized by protoconch of less than 2 or 2.5 
whorls and “planktotrophic species” characterized 
by protoconch of more than 2 or 2.5 whorls looks 
to be illusory. Not only all the intergrades in terms 
of protoconch whorls proved to occur, but other 
major factors must be taken in account, such as the 
relative size of the nucleus, as a bulbous nucleus 
(for instance in the case of A. bulbosa, A. dorcas, 
A. granulata or A. cf. salisbury) is suggesting im-
portant reserves of nutriment for the embryo and 
implies feeding autonomy for benthic as well as 
for pelagic early wandering. These occurrences are 
seriously corroborating the McEdward’s predic-
tion (1997) about “a continuum of larval strate-
gies”.  

 
 
CONCLUSIONS 
 

1°) Mitra lachryma Reeve, 1845 is restored as 
type species of the genus Anarithma Iredale, 1916. 

2°) Two undescribed Anarithma species are dis-
covered in the course of the study, and described re-
spectively as A. bulbosa n. sp. and A. melvilli n. sp. 

3°) On the ground of important affinities sug-
gested by the morphology and chromatism of the 
teleoconch, the protoconch morphologies observed 
in the Anarithma complex look as more plastic from 
an evolutionary point of view than the colour pat-
tern for instance, which contradicts the “characters 
hierarchy” usually applied.  

4°) Both planktotrophic and lecithotrophic 
species prove to occur in the A. lachryma species 
group, about all the types of intergrades of morphol-
ogy and of infered larval development being in fact 
represented, which supports the McEdward’s hy-
pothesis (1997) about “a continuum of larval strate-
gies”, here verified at the scale of the Anarithma 
complex. Our samplings are however submitted to 
a serious bias in favor of  the settlement of free-
drifting larvae, and the species with direct develop-

ment are probably under-repesented in our study.       
5°) Eleven species ranging in the Central Philip-

pines are provisionally recognized in the A. 
lachryma species group, namely: the planktotrophic 
A. lachryma, A. metula, A. bulbosa n. sp., A. fus-
cafenestrata, A. melvilli n. sp., A. pamila and A. ni-
gricingulata, as well as the lecithotrophic A. dorcas, 
A. rubrimaculata, A. granulata and A. tenuicolor. 

6°) Besides this A. lachryma species group, four 
other Anarithma assemblages are provisionally rec-
ognized at the scale of Central Philippines: a “poly-
chromatic brother group” of planktotrophic species 
morphologically very close to the core-species of 
the A. lachryma species group, but presenting dis-
tinctive original tricolour patterns; a rather eclectic 
group composed of lecithotrophic species looking 
as more distant from the species accepted in the A. 
lachryma species group; the species A. thalaoides 
belonging to the uncommon but widespread species 
group A. kilburni; and the species A. fischeri look-
ing to be morphologically very close to species be-
longing to the A. lachryma species group but 
presenting a shell chromatism strongly reminiscent 
of that found in the mitromorphid genus Lovellona.  

7°) In the course of the study, three species are 
provisionally considered to suggest an “intergrad-
ing » or “transitional » status between genera: 
Mitromorpha fusiformis is replaced in Anarithma 
but considered to show certain phenetic similarities 
with a few northeastern Atlantic Mitromorpha 
species; Mitromorpha tagaroae is provisionally 
conserved in the genus Mitromorpha for its strong 
similarities with M. philippinensis Mifsud and some 
other species from the Philippines matching the 
Mitromorpha core-concept (close similarities with 
the type species Mitromorpha carpenteri, described 
from “West Coast of North America”), but some of 
its morphological features look as better compatible 
with Anarithma; the placement of A. fischeri 
Hervier in Anarithma is accepted without reserve, 
but its very distinctive chromatic pattern pleads in 
favor of special investigation about its possible evo-
lutionary links with the genus Lovellona Iredale, 
1917. 

8°) From these thoughts, a more complete de-
limitation of the genus Anarithma Iredale, 1916 and 
of its internal organization seems to require a doc-
umented revision of the brother genera Mitromor-
pha Carpenter, 1865 (type species: Mitromorpha 
carpenteri, replacement name of Daphnella filosa 
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for homonymy with Columbella filosa Dujardin, 
1837; northeastern Pacific) and Lovellona Iredale, 
1917 (type species: Conus atramentosus Reeve, 
1849; Indo-West Pacific). Despite few unevident in-
tergrading forms, the separation between the genera 
Mitromorpha and Anarithma seems to be quite easy 
at the scale of the Indo-Pacific Province, but it 
seems to be less evident in the Atlantic waters and 
in any case the phyletic limits of the Mitromorpha 
radiation deserves further inquiries.   
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