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Classification and
Systematic Relationships of the

Abyssochrysidae, a Relict Family
of Bathyal Snails

(Prosobranchia: Gastropoda)

Richard S. Houbrick

Introduction

In 1927 Tomlin described a deep-water proso-
branch dredged by the Pieter Faure from a depth
of 1645-1828 meters off the Cape of Good Hope,
South Africa. Although similar to fresh-water mela-
niids in shell form and sculpture, this new species
could not be assigned to any known genus or family
of Recent gastropods. The radula and head-foot
portion of the animal were not studied by Tomlin
personally, but drawings and observations of the
animal and its radula made by Lt. Colonel Peile
were incorporated into Tomlin's (1927) description.
Although the drawings are superficial and sketchy,
they show an animal with a penis, posterior and
slightly dorsal to the right cephalic tentacle; a short,
bilobed snout; two thick cephalic tentacles that
lack eyes; and a unique, taenioglossate radula.

Tomlin (1927) named this species Abyssochrysos
melanoides and proposed a new family, Abyssochry-
sidae, to accommodate it. He undoubtedly consid-
ered it a member of the Cerithiacea but did not
specifically refer it to any superfamily. Later, Tom-
lin (1931:423) mentioned that it showed affinities

Richard S. Houbrick, Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institu-
tion, Washington, D.C. 20560.

with the Littorinidae Gray and Thiaridae Troschel.
Barnard (1963b: 144) also recognized a second spe-
cies, Abyssochrysos melvilli (Schepman).

On the basis of new data provided by shell char-
acters of numerous specimens, gross anatomy, scan-
ning electron micrographs of the radula, hydro-
graphic records, and a thorough search of the fossil
record, I suggest that Abyssochrysos melanoides and
A. melvilli are not cerithids or members of any
living superfamily heretofore recognized. I pro-
visionally regard them as deep-water relicts of the
Palaeozoic-Mesozoic superfamily, Loxonematacea
Koken, with close affinities to the families Zygo-
pleuridae Wenz, Paleozygopleuridae Horny, and
Pseudozygopleuridae Knight. My reasons for these
radical conclusions follow in the discussion portion
of this paper. I herein present descriptions of
Abyssochrysos melanoides and A. melvilli, and dis-
cussions of their geographic distributions and rela-
tionships to other prosobranch taxa.

ACKNOWLEDGMENTS.—I thank Dr. D. T. Barry,
South African Museum, and Dr. Brian Kensley, for-
merly of the South African Museum, for the loan
of type-material and specimens of Abyssochrysos
species in their charge. I am also indebted to Dr.
Henry Coomans, Zoologisches Museum, Amsterdam,
for photographs of the holotype of Argyropeza
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melvilli. I thank Victor Krantz, Photographic Serv-
ices, and Walter Brown, Scanning Electron Micro-
scope Laboratory, National Museum of Natural
History, Smithsonian Institution, for their assist-
ance. I am indebted to Dr. Robert Linsley, Colgate
University; Dr. Winston Ponder, Australian Mu-
seum, Sydney; Dr. David Schindel, Yale University;
and Drs. Norman Sohl, John Pojeta, and Ellis
Yochelson, United States Geological Survey, for
reading drafts of this paper and for their comments
and suggestions during its preparation. Dr. Joseph
Rosewater, Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian
Institution, kindly read the final draft. Figure 4
was drawn by Miss Cynthia Mason, and the typing
of the final manuscript was done by Mrs. Sherylitta
Lee.

Taxonomic History

The short nomenclatural history of this taxon
reflects the uncertainty of its relationships and tax-
onomic placement. Thiele (1931:202) referred the
family Abyssochrysidae to his "stirps" Cerithiacea
and questioningly placed it between the families
Melaniidae and Planaxidae. He remarked that the
presence of a penis made the placement of this
taxon in the Cerithiacea unlikely. Wenz (1939:720)
included the family Abyssochrysidae in the super-
family Cerithiacea between families Thiaridae and
Planaxidae but indicated his uncertainty about its
placement. Pchelintsev and Korobkov (1960) failed
to include the Abyssochrysidae in their classifica-
tion. Taylor and Sohl (1962:10) followed Thiele
(1931) and Wenz (1939) in their assignment of Abys-
sochrysos melanoides to the Cerithiacea, where they
placed it between the Pleuroceridae and Planaxidae,
but again, with uncertainty. Franc (1968:279) noted
that the systematic position of the family was un-
certain and included it between the Thiaridae and
Planaxidae. In the most recent review of higher
prosobranch systematics, Golikov and Starabogatov
(1975:211) excluded the family Abyssochrysidae
from the Cerithiacea because of the presence of a
penis, and provisionally assigned it to the super-
family Rissoidae [sic] on the basis of shell charac-
ters. In their scheme of classification, the family
Abyssochrysidae follows the Rissoidae and the
Merelinidae.

Barnard (1963a:439) noted that Abyssochrysos
melanoides had been found at depths as great as
2712 meters. He later (1963b: 141) discussed the
placement of the Abyssochrysidae, referring it to
the Cerithiacea, and described a second species
taken off Durban, South Africa at 440 fathoms,
which he named Abyssochrysos tomlini. The am-
biguity of Tomlin's (1927:78, fig. 2) sketchy figures
of the animal of Abyssochrysos melanoides was
noted by Barnard (1963b: 141) who said he had ex-
amined the anatomy of six specimens from the type-
lot. Barnard regarded the structure Tomlin (1927)
described as a penis to be a large oviduct that pro-
jected beyond the mantle edge. Furthermore, Bar-
nard (1963b: 141) noted that this structure was at-
tached to the inside of the mantle and not to the
head-foot region. He presented several new figures
of shells, external anatomy, and radula of A. mela-
noides and transferred Argyropeza melvilli Schep-
man, 1909, to the Abyssochrysidae. To my knowl-
edge, no other worker has published anything fur-
ther on this family.

Material and Methods

While studying the collection of deep-water mol-
lusks made by the U.S. Fisheries Steamer Albatross
in the western Pacific (1907-1910), I discovered
eight lots of Abyssochrysos melvilli that were
dredged in the Philippines and Indonesia. One of
the shells contained a dried animal that I was able
to soften and dissect. I have examined all the speci-
mens of Abyssochrysos in the South African Mu-
seum. These include the type and five lots com-
prising 127 specimens of A. melanoides and the
lectotype and paralectotype of A. tomlini [-A. mel-
villi]. Eight specimens of A. melanoides had dried
animals that were reconstituted for anatomical dis-
section. Although they are not in the best state of
preservation, the head-foot, upper whorls, and man-
tle cavity with associated organs were studied and
some internal organs reconstructed. I have also ex-
amined three specimens from the type-lot of A.
melanoides at the British Museum (Natural His-
tory) that had the buccal masses and radulae pre-
served. An additional two paratypes deposited at
the Academy of Natural Sciences of Philadelphia
were also seen. These specimens, from different
geographic sites, have added data about interspe-
cific variation of shell sculpture in the two species.
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Order CAENOGASTROPODA Cox, 1959

PSuperfamily LOXONEMATACEA Koken, 1889

Family ABYSSOCHRYSIDAE Tomlin, 1927

ABYSSOCHRYSIDAE Tomlin, 1927:77-79; 1931:423.—Thiele,
1931:202.—Wenz, 1939:720.—Taylor and Sohl, 1962:10.—
Barnard, I963a:439; 1963b: 141.—Franc, 1968:279.—Golikov
and Starabogatov, 1975:211, 219.

This deep-water group is characterized by tur-
reted shells sculptured with prominent axial ribs
and covered with a brownish green periostracum.
The animals are blind, have deep mantle cavities
and closed pallial gonoducts with copulatory organs
that arise from the mantle skirt. The family com-
prises a single genus and two species and, on the
basis of shell characters, appears to have close affin-
ities with the families Loxonematidae Koken, 1889,
Pseudozygopleuridae Knight, 1930, Zygopleuridae
Wenz, 1938, and Palaeozygopleuridae Horny, 1955.

Genus Abyssochrysos Tomlin, 1927

Abyssochrysos Tomlin, 1927:78 [type-species, by monotypy:
Abyssochrysos melanoides Tomlin, 1927].—Thiele, 1931:
202.—Wenz. 1939:720.—Barnard, 1963a:439; 1963b: 141-144.

This genus comprises only two species that occur
in the bathyal zones of the Indo-West-Pacific and
South African marine provinces. Members of the
genus are characterized by elongate, turreted shells
sculptured with prominent, angular axial ribs that
do not necessarily follow the growth lines. The
suture is distinct and slightly overhung by the pre-
ceding whorl. The aperture is ovate and the outer
lip sinuous. Shells are covered with a glossy, brown-
ish yellow or brownish green periostracum. The
operculum is thin, corneous, ovate, and paucispiral
with a sub-central nucleus. The mantle cavity is
deep and has a long, monopectinate ctenidium and
osphradium, to the left. A right dorsal, penis-like
organ arises from the inner mantle skirt and the
pallial gonoducts are apparently closed. The head
has a short snout and thick cephalic tentacles that
lack eyes. A large esophageal gland is present. The
radula is taenioglossate (2+1 + 1 + 1+2) with a
unique, semilunar-shaped rachidian tooth and thick,
sinuous, sharply cusped lateral teeth. Species in this
genus closely resemble fossils of the Paleozoic genera
Paleostylus Mansuy, 1914 and Pseudozygopleura
(Stephenozyga) Knight, 1930.

Little is known of the ecology of Abyssochrysos
species. The bathyal zone is aphotic and lies within
the 11 °C and 4°C isotherms. Hickman (1974) noted
that mesogastropods are predominately carniverous
at bathyal depths in both Recent and Tertiary
faunas. All specimens of Abyssochrysos have been
found on muddy sediment. The length of the radu-
lar ribbons, the lack of eyes, and analysis of their
fecal pellets suggest that they are deposit feeders
and not carnivores. Several specimens of each species
had drill holes in their shells indicating predation
by naticid snails. All specimens had the upper
whorls badly eroded. The greenish brown periostra-
cum of the Abyssochrysidae is similar to that of
fresh-water gastropods and is probably a protection
against erosion by carbonic acid.

A possible third species of Abyssochrysos is
Cerithiopsis turbonilloides Dautzenberg and Fischer,
1896, described from deep water off the Azores. Daut-
zenberg and Fischer (1927:108-109, pi. 1: fig. 25) were
unsure about its assignment to Cerithiopsis because
their specimens lacked protoconchs. It bears close
resemblance to the general shell physiognomy of
Abyssochrysos, and, although the specimen figured
by Dautzenberg and Fischer is only 13 mm long, it
may have been an immature one. I have not seen
the types or examined any specimens of this species;
consequently, its assignment to Abyssochrysos re-
mains uncertain.

Locard described Bittium eburneum, a species
that looks very much like Abyssochrysos melanoides.
Bittium eburneum was dredged by the Talisman in
1193 meters off the coast of Spanish Sahara. Locard
(1897:389), noting that his description of the
species was based on two immature specimens, was
unsure of his taxon's assignment to Bittium and
suggested that it might constitute a new genus. I
have not examined the types but suspect that
Bittium eburneum is probably another Abysso-
chrysos species or possibly conspecific with Abysso-
chrysos melanoides. Should these specimens prove
to be immature forms of Abyssochrysos melanoides,
the name eburneum Locard, 1897 will have priority.

Abyssochrysos melanoides Tomlin

FIGURES 1-6

Abyssochrysos melanoides Tomlin, 1927:78-79, figs. 1-3
[holotype: South African Museum, A-5116; 13 paratypes:
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type locality: Cape Point, 900-1000 fms, South Africa];
1931:423.—Barnard, 1963a:439; 1963b: 141-143, fig. 27a-c.

DESCRIPTION.—Shell (Figure 1): Shell elongate,
turreted, thin in younger specimens, thicker in more
mature ones. Mean length of shell, 39.9 mm, mean
width, 10 mm; shell length-width ratio, 3.39. Shell
has 13+ sinuous whorls that are slightly bulbous at
their bases and almost overhang the suture. Apical
angle 20-40 degrees. Protoconch one and one-half
whorls and smooth. Apical whorls usually decollate
or badly eroded. Juvenile whorls frequently with
three strong spiral cords that cross 12 axial ribs
creating a cancellate effect. Middle whorls sculp-
tured with 12-14 prominent, oblique, pendant axial
ribs, sinuous axial growth lines that cross axial ribs,
thin, spiral cord at top of whorl, and 1-3 spiral
cords at the base of each whorl. Upper spiral cord
varies in intensity and forms weak nodules where
it crosses axial ribs. Lower spiral cords cross bases
of axial ribs and are adjacent to suture. Spiral sculp-
ture variable, generally more prominent on upper
whorls. On the last two whorls of mature specimens,
axial ribs become weaker, but more numerous (18-
20), and spiral sculpture is entirely lacking. Suture
distinct, impressed; slight sutural ramp sometimes
present on earlier whorls. Base of body whorl some-
what flattened and with 2-5 weak spiral lirae and
numerous fine spiral striae and grooves that vary in
number and intensity. Aperture subrhomboidal, an-
gulate, one-fifth to one-sixth the length of the shell.
Columella concave, outer lip thin, smooth, and very
sinuous. Weak, pointed, shallow, anterior siphon
present, no umbilicus. Periostracum thin, glossy, and
golden yellow, sometimes brown color.

Animal (Figures 2-3): Animal with short, thick
snout that is bilobed at tip and has slit-like mouth
between lobes. Tentacles (Figures 2-3, t) thick,
about one-half width of snout. No eyes. Foot mod-
erately short and thick. Propodium (Figure 2, prp)
with glandular-like lobes, each with one small epi-
podial tentacle at tip (Figure 2, ept.). Ovate attach-
ment scar from operculum at posterior dorsal sur-
face of foot. Mantle edge smooth at center but with
many small papillae (Figure 2, mp) laterally. No
papillae on ventral portion of mantle edge. Mantle
folded and forming respiratory cavity at right cen-
ter. Mantle cavity deep, about two and one-half
whorls. Thin osphradium, sinuous near mantle edge
(Figure 3, os), and wide, long monopectinate cteni-

dium (Figure 3, ct) extend length of mantle cavity
to left. Large hypobranchial gland present (Figures
2-3, hg). Pallial gonoducts thick, closed. Large penis-
like organ (Figure 3, p) arises from under roof of
left portion of mantle, is about 2.5 mm long, has
small white tip, and overhangs mantle edge. Smaller
papilla (Figure 3, pp) arises from mantle dorsal to
"penis" and also overhangs mantle edge. Intestine
long and thin, filled with small, ovoid fecal pellets
composed of fine sand and detritus. Anal opening
(Figure 3, a) behind and dorsal to penis. Large
single-lobed kidney (Figure 2, k) present. Stomach
not observed. Buccal mass relatively large and mus-
cular. Long supraesophageal connective present.
Two dark, loosely compacted salivary glands lie in
lateral cavity of mid-esophagus just posterior to
nerve ring. Larger, dark, compact esophageal gland
(Figure 3, esq) of columnar structure surrounds en-
tire mid-esophagus. Two chitinous, semi-lunar-
shaped jaws present, brownish at their weakly ser-
rated edges and composed of numerous plates com-
monly subrhomboidal but occasionally pentagonal.
Jaws small in relation to buccal mass, about 0.35
mm long. Operculum (Figure 4) chitinous, thin,
ovate, concave, and paucispiral with subcentral
sunken nucleus. Edges of previous opercular whorls
slightly laminate. Growth lines oblique, micro-
scopic. Area of attachment scar ovate, about two-
thirds the area of operculum. Color tan to light
brown with darker thin, brown band at periphery
of whorls.

Radula (Figure 5): Radula robust, taenioglossate
(2+1 + 1 + 1+2), moderately long (three radulae
range in length from 2-3.5 mm and have an aver-
age of 109 rows of teeth). Rachidian tooth trape-
zoidal, laterally elongate, almost straight at top
with slight median concave dip. Lateral sides of
rachidian each drawn out into long, ventral, sickle-
shaped extension. Base of rachidian with slight
median, convex bulge but main line of base con-
cave, extending to each ventral lateral extension.
Rachidian tooth has long, sharp, median cusp bor-
dered on each side with two to four well-defined,
sharp denticles that vary in number from tooth to
tooth. Lateral tooth extremely robust, moderately
thick and sinuously elongate; top of cusped portion
concave. There are three large pointed cusps, the
second of which is largest, and two to four smaller
blunt denticles that become progressively smaller
toward the end of the cutting edge of the tooth.
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FIGURE 1.—Abyssochrysos melanoides Tomlin (all specimens collected in 1462-2724 meters' depth
off Cape Point. South Africa): a, shell with pronounced pendant ribs (27.3 x 6.6 mm); b, speci-
men with unbroken outer lip and operculum in situ (29 X 8.8 mm); c, holotype. South African
Museum A-5116 (41 X 12 mm); d,f,g,i, sculptural details of early whorls showing variation in
spiral threads; e,h, large, thick-shelled specimen (48 x 13.5 mm).
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emc

FIGURE 2.—Abyssochrysos melanoides Tomlin, animal removed from shell to show major
anatomical features (a = anus; acp = accessory copulatory process; ct — ctenidium;
d = duct leading to pallial penis; ebw = end of first whorl; emc = end of mantle
cavity; es = esophagus; esg = esophageal gland; exs = exhalant siphon; f = foot;
fp = fecal pellet; g = gonad; hg = hypobranchial gland; int = intestine; is — incur-
rent siphon; k «= kidney; m = mouth; me = mantle edge; op = operculum; os —
osphradium; pap = pallial papillae; pg = pallial gonoduct; pp = pallial process
(penis); prp = propodium; pt = propodial tentacle; sn = snout; t = tentacle).
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Inner marginal tooth spatulate, broad, elongate,
slightly curved, broad especially in the center, and
strongly cusped with four sharp denticles positioned
on the terminal, outer surface of teeth. Outer mar-

ginal tooth the same, but with only three cusps and
a little shorter.

REMARKS.—Members of this species are easily
distinguished from A. melvilli by their basic

f.

me

esg

acp

ebw

FIGURE 3.—Abyssochrysos melanoides Tomlin, dorsal view of head, foot and first body whorl
(mantle cut mid-dorsally to end of first whorl and reflected back to show internal pallial organs;
abbreviations same as in Figure 2).
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shell physiognomy. The shell of A. melanoides has
a wider apical angle, a lower aperture-length, shell-
length ratio. A sample of 32 individuals varied in
length from 20.8-49.3 mm and in width from 7.0-
15.25 mm. The axial ribs are more pendant and
less nodulose than the nodular, biangulate ribs of
A. melvilli. Spiral sculpture is more prevalent and
the earlier whorls are cancellate. The shell of A.
melanoides is also far more variable in sculpture
than that of A. melvilli (see Figure 1).

Abyssochrysos melanoides has been found only in
the Atlantic Ocean at bathyal depths off of Cape
Point, South Africa (Figure 6). It has been taken
from six stations, all about 40 miles offshore, and
in depths ranging from 1462 to 2724 meters, where
it appears to be common and lives on bottom com-
posed of green mud. A large sample of shells (114)
ranged 20.8 mm to 49.3 mm in length and 7.0 mm
to 15.75 mm in width.

I examined six dried animals that I was able to
reconstitute for dissection. Although not in the best
state of preservation, the mantle cavity and asso-

ciated organs were suitable for study and the ana-
tomical features were reconstructed. The pallial
gonoducts (Figure 3, pg) are thick, glandular, and
quite large. They appear to be closed ducts: cross-
sections reveal a thin, slit-like lumen that may have
collapsed in the preserved animal due to poor pres-
ervation. There is no opening from the ducts into
the mantle cavity. All of the animals I examined
have a cylindrical, penis-like process (Figures 2-3,
p) that protrudes from the upper right side of the
mantle cavity. Above and to the left of this process
there is a smaller papilla (Figures 2-3, pp) that
likewise protrudes from the mantle. When the
mantle is opened and reflected back, this structure
and the associated papilla are seen to be attached
to the inside of the mantle roof a short distance
behind the mantle edge (Figure 3). The mantle
process thus arises from the mantle roof and not
from the head-foot portion of the animal. It is cov-
ered with fine spiral folds, has a small white tip,
and is flatter and wider at the area of attachment.
Here a narrow duct (Figure 3, pd) runs from it down

FIGURE 4.—Operculum of Abyssochrysos melanoides showing attached side (right) and free side
(left).


