
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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