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ABSTRACT. Tegulaherpia tasmanic&alvini-Plawen is herein redescribed and illustrated from 22
individuals collected in Bass Strait and expands the original text diagnosis to include illustrations.
Similarities betweeffegulaherpiawhich belongs to the Lepidomeniidae, and the written description
and figures of.epidomenia hystrifarion & Kowalevsky, the nominate species for which there is no
known type, suggests synonymy.

Nineteen individuals obcheyoherpia trachia.sp. were collected at diving depths from Macquarie
Island. It is the second species to be described in the previously monotypic subantarctic genus
OcheyoherpiaSalvini-Plawen and differs fror®. lituifera in its shorter epidermal spicules, dorsal
carina, size of radula, number of copulatory spicules and their relationship to the large copulatory spicule
glands, a large dorsal sinus, and thin cuticle. Familial status is shown to be uncertain.

In bothT. tasmanicaandO. trachiathe morphology of hard parts (epidermal spicules, radula, and
copulatory spicules) is emphasized. The reproductive system is describethfmanicaand remarks
made on differences in the reproductive systems of th®©wieyoherpispecies.

SCHELTEMA, AMELIE H., 1999. Two solenogaster mollus@gheyoherpia trachia.sp. from Macquarie Island and
Tegulaherpia tasmanicgalvini-Plawen from Bass Strait (Aplacophora: Neomeniomorfeaprds of the Australian
Museunb1(1): 23-31.

The continental shelf and offshore benthos of Australia@escribed by placing emphasis on hard-part and external
affords numerous species of Aplacophora (Scheltemanorphologies, although these are characters most readily
1998). This short contribution to the benthos of Bass Stra#tvailable for identification. They are a focus of this paper
and Macquarie Island is part of a continuing series oih the certitude that the taxonomy of Aplacophora can be
descriptions of Australian aplacophoran species. made available to more than the specialist.

Seldom have neomenioid aplacophorans—those that
creep about on a narrow, ventral ridgelike foot—been
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Materials and methods Species descriptions

The species described are from collections made during the NeomeniomorphaPelseneer, 1906
Macquarie Island Expedition 1977—78 (Australian Museum)

and Bass Strait Survey 1979-1984 (National Museum Gfentroplicida Boettger, 1956; Solenogastres Gegenbaur, 1878
Victoria). Holotypes, paratypes, and voucher specimens are [partin, Salvini-Plawen, 196 NonNeomeniamorpha Salvini-
deposited in or were borrowed from the Australian Museum Plawen, 1978.
(AM), Museum of Victoria (MV), Tasmanian Museum ] .
(TM), and the National Museum of Natural History, Diagnosis Aplacophoran molluscs with a narrow footfold
Washington, DC (USNM). in a ventral, longitudinal pedal groove and without a
Holotypes were drawn under a dissecting microscopguticular oral shield or mantle cavity ctenidia; midgut as a
with the aid of an ocular drawing tube and then photocombined stomach and digestive gland; monoecious.
graphed. The drawings emphasize spicule attitude ar‘g . . :
details of the anterior and posterior ends. Measuremenge marks. Aventral groove in a spicule-covered, vermiform
were made by a map wheel or by dividers on drawingé?rgan'sm identifies it as a neomenioid mollusc.
lengthis the axial midline of a specimen in lateral view,
heightis the dorsoventral diameter, anitith the lateral
diameter. Epidermal spicules and radulae were treated as
in Scheltema (1989), with the exception that radulae were . . :
mounted in CMCP-10©, a water-miscible mountant. TolYP€ genus Lepidomeniakowalevsky in Brock, 1883

obtain isolated copulatory spicules, the posterior end of dt992,Bull. Zool. Nomen49: 158, Op. 1676).

individual was cut off and the tissue dissolved inn; : : . . :
. . . Diagnosis Epidermal spicules thin, platelike, adpressed;
hypochlorite solution (household bleach). A permanent S“dsutigle thin: rgdula smaﬁ, with distich%us hooks (Igig. 3B):

was prepared by washing spicules with distilled water an entral salivary glands paired, tubular, opening through

transferring them to a slide with the aid of a micropipetterpaired ducts
After air-drying, a mountant and coverslip were added: '

Measurements of radulae, epidermal spicules, andemarks. With three genera of small neomenioids,

copulatory spicules were made with an ocular micromete[.epidomeniaowalevsky, 1883\ierstrasziaHeath, 1918,
Histologic sections were paraffin embedded and cut at fndTegulaherpiaSalvini-Plawen, 1983.

pm or epon embedded and cut at 1.5 pm. The former were

stained by hematoxylin and Gray’s double contrast or by

Mallory-Heidenhain trichrome; epon sections were stained TegulaherpiaSalvini-Plawen, 1983
with azure Il and methylene blue. _ . . -

The general anatomy of Neomeniomorpha has beelyP€ species Tegulaherpia stlmuIosgSaIvml-PIaV\_/e_n,
described by Salvini-Plawen (1985a), Schelteshal 1983, by monotypy [corrected fb stimulosa(Salvini-
(1994), and Scheltema (1998). The arrangement dtlawen, 1988)].
epidermal spicules area)(skeleta] lying within the cuticle Tegulaherpia distribution . Bass Strait (Australia),

?t right ar][gles io Fr‘aC*t‘ otger In on? or moredla%/ers sdp|rall editerranean Sea, Irish Sea, Norwegian fjords, between
rom ventroanterior to dorsoposterior and from dorsogy' o4 470 m (Salvini-Plawen, 1983, 1997).

anterior to ventroposteriorb upright, more or less erect

in a single layer, orc) adpressedwith a single layer of pjagnosis Slender, <5 mm long, shiny, epidermal spicules
overlapping spicules flat against the body wall cuticlequadrate, foot not within groove, mouth separate from
Species may have one or more spicule arrangements apsktibule, without midgut sacculations, with seminal

one to several spicule morphologies. Spicules are formegksicles, without seminal receptacles, paired lower
of aragonite; they may be hollow or solid throughout. Thgyametoducts either united or joined laterally to anterior
radula of neomenioids idistichous(two teeth per row), extension of mantle cavity, paired copulatory spicules 2 per

monostichougone tooth per row), grolystichougmany  sac, dorsoterminal sense organ rudimentary above large,
teeth per row); itis lacking in 20 percent of known SPeC'eﬁ%ranule-filled epidermal cells.
a 1

Neither distichous nor polystichous radulae have a centr

median tooth like the rachidians in gastropod radulae. IRemarks. Species offegulaherpiawere placed pro-
distichous radulae the denticles may be borne on a baisionally in the Lepidomeniidae on the basis of a thin
attached entirely or partially to the radular membrane, oruticle with scales, a distichous radula, and what is here
they may be denticulate hooks largely free of the membranealled tubular ventral salivary glands (Salvini-Plawen, 1988,
In distichous bars, the largest denticles are lateral. Durings subepithelial-follicular glands). The nominate genus of
growth denticles are added to new teeth either medially dhe family is monotypic, based on the description of a single
by bifurcation of a pre-existing denticle. juvenile individual from the Mediterraneah, hystrix

Family Lepidomeniidae Pruvot, 1902
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Marion & Kowalevsky. No Aplacophora has since beenl4 um wide, ending basally in a small knob; type 3 (spicules
attributed either td. hystrixor to the genukepidomenia D3) large, asymmetrical paddles, convex on one side, flat
with certainty, although six individuals af hystrixwere to slightly convex on the other, with basal knob, to 75 pm
reported, without description, from the type localitylong by 15 pm wide; and type 4 (spicule D4) large,
(Swedmark, 1956; Salvini-Plawen, 1985b). Suggested hessymmetrical ovoid spicules lateral to foot spicules, base
is that the genu$egulaherpiamay be synonymous with narrow, straight, to 57 um long by 26 um wide; variation
Lepidomeniabased on similarities between the writtenwithin each spicule type slight; spicules from beside foot
description and figures af hystrix(Kowalevsky & Marion,  (spicules D5) both with and without narrow handle on
1887) and those df. tasmanicadescribed below, which in truncated base, spicule convex next to handle, becoming
turn is similar toT. stimulosafrom the Mediterranean concave distally, convex on opposite side, to 52 by 15 pm

(Salvini-Plawen, 1988). not including handle. Radula (2 examined) with about 15
rows; teeth with 4 median denticles and distal hook, base
Tegulaherpia tasmanicéalvini-Plawen, 1988 produced into additional denticle-like protuberance, to 53
pm long (Figs. 1G,H, 3B). Copulatory spicules examined
Figs. 1, 2, 3A,B from one individual with 2 long, slender spicules of about
equal length per sac, one fitting into a groove in the other,
Tegulaherpiasp.—Scheltema, 1998, fig. 2.8 sharply pointed and slightly curved distally, proximally

rounded and, in one of the two spicules, slightly bulbous;

Type material. Holotype (TM, E23218) and paratypes, 700 um long, greatest width 20 um (Fig. 1E,F).

Tasmanian Museuntjobart.

Reproductive system Tegulaherpia tasmanicdike T.
stimulosa has paired seminal vesicles opening off the
anterior end of the gonopericardial ducts but no seminal
Vouchers Bass Strait, Australia, 39°48.6'S 146°18.8'E, 87€ceptacles (Fig. 2A,B). The lower gametoducts remain
m (RV TangaroaBSS-S 158 [epibenthic sled], 13.xi.81): Paired, opening laterally onto a dorsoventrally compressed
MV 83492 (entire alcohol specimen, spicule slide); lengtfubular extension of the mantle cavity, as indicated by cell
3.6 mm; anterior, midbody, and posterior height 1.0, 0.5¢0ntents (Fig. 2C,D); further posteriorly the epithelium of
and 0.3 mm, respectively; width 0.3, 0.4, and 0.3 mm; M\the gametoducts joins ventrally but not dorsally. Copulatory

83493 (dissected alcohol specimen; radula, spicule slidesipicules are formed before maturation of gonad primordium
in juveniles (Fig. 2D).

Type locality. Off northern coast of Tasmania between
Burnie and Penguin, 50-55 m.

Material examined. 22 individuals, including 2 ) o

paratypes from off Tasmania and 20 individuals fromRemarks. The illustrated description here expands the
Bass Strait Survey, Rfangaroa November 1981: 2, original written dlggnosw of the species (Salwm-PIawgn,
BSS-S 157 (epibenthic sled), 40°10.9'S 145°44.3'E, 76988); identifications were made by comparisons with
m; 7, BSS-S 158 (epibenthic sled), 39°48.6'S 146°18.8'aratype material. For differences betwdegulaherpia

82 m; 2, BSS-S 159 (epibenthic sled), 39°46.0'$asmanicaand the two othefegulaherpiaspecies,T.
146°18.0'E, 80 m; 1, BSS-G 159 (Smith-MacIntyre grab)§tlmulosaa_ndT. myoc_joryatzSalvml-Plawen, | have rel_|ed
39°43.5'S 146°18.8'E, 80 m; 5, BSS-S 165 (epibenthien the original descriptions. In body shape, the anterior end
sled), 40°13.8'S 148°39.6'E, 60 m; 3, BSS-S 169f T. tasmanicas pointed, not rounded (cf. Figs. 1A, 3A

(epibenthic sled), 39°02.4'S 148°30.6'E, 120 m. with Salvini-Plawen, 1988, figs. 7, 8). The descriptiof.of
stimulosarom the Mediterranean, whidh tasmanicanost

Description. Up to 3.7 mm long, greatest height anterior,closely resembles, does not include illustrations of all types
to 1.0 mm, tapered posteriorly, posterior height to 0.4 mnof epidermal spicules or the copulatory spicules. According
somewhat compressed laterally, midbody height to 0.7 mnig the written description, ih. stimulosahe spicules from
width to 0.5 mm, anterior end rostrate, posterior endbeside the foot are smaller and pedal glands less distinct
somewhat pointed to rounded, ventral line indicated by erethan | observed iff. tasmanicaand ducts of the salivary
spicules on each side of foot (Figs. 1A, 3A); contractedlands are ampulla shaped, rather than tubular ds in
mouth opening Y-shaped with a small knob in fork of theasmanica According to the written description 4t

Y; contracted pedal pit opening distinct, laterally slit-shapedasmanica(Salvini-Plawen, 1988, p. 385) there are
(Fig. 1B); mantle cavity opening terminal (Fig. 1C), anatomical differences between the two species in the
dorsoterminal sense organ not externally obvious. Cuticlelationships of the rectum and copulatory spicule sheaths
thinner than epidermis, 5 and 10 um, respectively; epiderménd their openings into the mantle cavity. The statement
with thickset, heavily granulated papillae. Epidermalthat there is an unpaired portion of the lower gametoduct
spicules about 1 pum thick, of four types, all with smalllonger than ifl. stimulosahowever, is not in accord with
sharp distal point; most numerous spicules quadrate (Figly observations, that the lower gametoducts remain paired
1, spicule D1), widest at base, base laterally concave amathd open laterally onto an extension of the mantle cavity
medially straight, to 42 um long by 29 pm wide; type 2(Fig. 2C,D). It is perhaps the mantle cavity extension that
(spicule D2) short, symmetrical paddles to 42 um long bis longer inT. tasmanica
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Figure 1. Tegulaherpia tasmanic8alvini-Plawen. A—C, voucher specimen (MV 83492): A, anterior to left, upper
scale; B, C, ventral views of anterior and posterior ends, respectively, lower scale. D, epidermal spicules of A, types
1-5. E, F, copulatory spicules, basal portions to right in E broken off from pointed distal portions to left; stippling
indicates groove. G, H, oldest and second newest radular teeth. E—H from dissected voucher specimen (MV 83493).
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Figure 2. Tegulaherpia tasmanic&alvini-Plawen, reproductive system; semischematic drawings of sectioned
material. A-C, mature individual from same location as voucher specimen. D, paratype, immature individual. Foot
indicated in C and D only; missing copulatory spicule sacs in section C an artifact of sectioning. 1 gonopericardial
duct, 2 seminal vesicle, 3 intestine, 4 lower gametoduct (blind ends shown in section A), 5 upper gametoduct, 6
pericardium with heart, 7 copulatory spicule sac, 8 anterior extension of mantle cavity.

Family incertae sedis Ocheyoherpia lituiferaSalvini-Plawen, 1978

OcheyoherpiaSalvini-Plawen, 1978 Figs. 3C, 5A,B

Type speciesOcheyoherpia lituifer&alvini-Plawen, 1978, Type material. HoLoTyPE: USNM 749738 (alcohol
by monotypy. specimen, spicule slide). 3.7 mm long, midbody height 0.7

mm. RARATYPE: USNM 749739 (histologic sections); off

Ocheyoherpiaistribution . Off subantarctic islands (South South Shetland Island, 62°41'S 54°43'W, 210-220 m (U.S.
Sandwich, South Shetland, and South Georgia) at deptAgitarctic Res. Pgm. stn 12-1003, 15.iii.64).

less than 250 m; Macquarie Island at less than 15 m depth. i i
Type locality. Off South Sandwich Island, 56°19-20'S

Diagnosis Thick-bodied, small neomenioids with solid 27°28—29'W, 148-201 m (U.S. Antarctic Res. Pgm. 1961—

epidermal spicules in the form of spines, barbed spiculed972, stn 22-1581, 6.iii.1966).

and serrated spicules; skeletal spicules lacking; cuticle thick ) ] ) o

or thin; with two pairs of pharyngeal salivary glands, ondi@gnosis Spiny (Fig. 3C) (see also Salvini-Plawen, 1978,

of them acinar; radular teeth with several denticles on a b8g: 288), cuticle thick (56 pum), epidermis thin (22 um);

incompletely attached to radular membrane, outer denticlépinelike epidermal spicules thick, long and wide, many

fused to a curved process swung from beneath tooth bagi€ater than 160 um long and up to 16 um wide with an

dorsal midgut coecum paired; midgut sacculate; copulatoyntapered, flat base (Fig. 5A); barbs to 170 by 14 pm;

spicules 2 or more per pair; paired seminal receptacles afftally serrated spicules to 225 um (see Salvini-Plawen,

respiratory folds low, few; dorsoterminal sense organ abseri€eth approximately 40 pm in length, tips of lateral, fused
denticles curved in histologic sections (Fig. 5B). Form of

Remarks. Assignation of the geni@cheyoherpido the ~ copulatory spicules not known.

Phyllomeniidae (Salvini-Plawen, 1978) seems untenable

on these groundsa) Ocheyoherpiaspp. do not have

true gametoducts as uniquely held by species of

Phyllomenia(Salvini-Plawen, 1978);h) both barbed

epidermal spicules and spines are solid and, in

contradistinction to the original description and unlike

Phyllomeniidae, skeletal spicules are lacking (Fig. 3D);

and €) the radular teeth have the form of a bar with

denticles, unlike the distichous hooks of Phyllomeniidae.
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Figure 3. A, B, Tegulaherpia tasmanic8alvini-Plawen: A, voucher specimen (MV 83492); B, distichous radula
from a Bass Strait individual (RVangaroaBSS-S 165). QQcheyoherpia lituifer&alvini-Plawen, holotype, with
mantle cavity partially open (USNM 749738). D, @cheyoherpia trachia.sp.: D, epidermal spicules viewed
from beneath cuticle; upright spicules only, without skeletal spicules; E, holotype (AM C203646). Anterior to left,
dorsal above in A, C, E.

Ocheyoherpia trachian.sp. bottom, 14 m (stn MA-245, 54°38'S 158°55'E, AM
) C149634); 1, off Garden Bay Peninsula, rocks, 11-14 m
Figs. 3D,E, 4, 5C-F (stn MA-128, 54°30'S 158°57'E, AM C149635); 1, Green

Gorge, boulders on sand and gravel bottom, 13.7 m (stn
MA-247, 54°38'S 158°55'E, AM C149636) (histologic
sections).

Ocheyoherpiasp.—Scheltemat al, 1994, figs. 8A,C, 20G;
Scheltema, 1998, fig. 2.15.

Type material. HoLoTypPE: AM C203646 (alcohol

specimen, spicule slide); length 5.4 mm, anteriorType locality. Macquarie Island, from Garden Bay
midbody, and posterior height 1.1 mnaRRATYPES(21):  Peninsula, vertical rock face, 11 m (Australia Museum
AM C203647 (dissected alcohol specimen, radula slidéylacquarie Island Expedition 1977-78, stn MA-125,
epidermal and copulatory spicule slides), type locality54°30'S 158°57'E, 16.xii.1977).

AM C203648 (dissected alcohol specimen), type locality.

A further 19 paratypes from Macquarie Island ExpeditiorDiagnosis Length to 6.5 mm; spicular coat rough, not shiny;
not dissected: 3, Green Gorge Reef, vertical rock wallyith dorsal carina; barbed spicules few; serrated spicules
6.1 m (stn MA-275, 54°38'S 158°55'E, AM C149632);few, anterior only; two deeply curved copulatory spicules
12, rocks, Garden Bay Peninsula, 11 m (AM C149633per copulatory spicule sac, the shorter one with grooves
type locality); 2, Green Gorge, boulders on sand-gravednd ridges on distal half; cuticle thin (22 m).
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Figure 4. Ocheyoherpia trachian.sp. A-C, holotype (AM C203646): A, anteroventral end with flattened
mouth area stippled, dorsal carina evident. B, entire specimen, anterior to left. C, posteroventral end. D—F,
radula of paratype (AM C203647): D, entire radula, distal end to left; one tooth missing, right row. E, single
tooth viewed from beneath radular membrane showing supporting bar fused to lateralmost denticle. F, same
tooth as if viewed from above.
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Figure 5. A, Ocheyoherpia lituifer&alvini-Plawen, epidermal spicules from holotype; spicules with distal serrations
not illustrated. BO. lituifera, radular teeth drawn from sectioned paratype, distal end of fused lateral denticle
curved (USNM 749739). @cheyoherpia trachia.sp., radular teeth drawn from sectioned specimen (AM C149636)
at same scale as B. D-@, trachian.sp., spicules from paratype (AM C203647) except left barbed spicule from
paratype (AM C203648); D, copulatory spicules; E, epidermal spicules; F, spicules from beside pedal groove.
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Description. Spicular coat rough; anterior and posterior References

ends of body not tapered, flattened ventrally (Figs. 3E, 4B);

with dorsal carina; retracted mouth slit an inverted Y-shap@oettger, C.R., 1956. Beitrdge zur Systematik der Urmollusken
opening of mantle cavity axial, short (Fig. 4A,C); body (Amphineura).Verhandlung der deutsche Gesellschaft,
length to 6.5 mm, height even throughout, to 1.4 mm, Zoologischer AnzeigeBupplement 19, 1955: 223-256.
Epidermis and cuticle thin, to 18 um and 22 pm, respectivelfrock, J., 1883. Mollusca. A. Anatomie und Entwicklungs-
Epidermal spicules evenly curved, to 210 pm long by 1% geschichteZoologischer JahresberichB882(3): 16-47. _
um wide and more than 10 um thick, bluntly pointed distally’ egenbaur, C., 187&rundriss der vergleichenden Anatomie

) . . . . 2nd edition. Leipzig: Wilhelm Engelmann.
base slightly tapered with end rounded to straight (Fig. 5E)--Ieath, H., 1918. Solenogastres from the eastern coast of North

serrated spicules few, from anterior body only, especially aAmerica. Memoirs of the Museum of Comparative Zoology
near mouth; few spicules with recurved base; barbed 45(2): 185-263.

spicules to 128 pm long by 9 um wide, not numerouskowalevsky, A.O., & A.F. Marion, 1887. Contributions a
spicules from beside pedal groove nearly ovate but taperedI'histoire des Solénogastres ou Aplacophor&snales du

and often curved proximally (Fig. 5F). Radula (3 examined) Musée d’'Histoire naturelle de Marseille, Zoolog81), pp.

with about 16 rows of teeth (Fig. 4D); tooth base about 75 22, pls 2. _

by 18 pm, medial one-third attached to radular membrang,elseneer, P., 1906. MolluscaArreatise on Zoologd. E. R.
number of denticles 7 to 9 excluding lateral fused denticles -@nkester, part 5, p. 40. London: Black. ) .
(Fig. 4E,F): radula ending distally in two lateral pouches o ruvot, G., 1902. Sur les affinités et le classement des Néomeniens.

. . ) Archives de Zoologi &ri tal et général, srid,Not
pharynx. Copulatory spicules (1 specimen examined) deeply e{%g,isep; é)f’zo??'e expérimental et genéral, ek Notes

curved, two per copulatory spicule sac, 1.3 mm and 0.8pyini-Plawen, L. v., 1967. Kritisches Bemerkung zum System
mm long, curve nearly 90° (Fig. 5D); longer spicule simple, der Solenogastres (Mollusca, Aculifer@eitschrift fur
shorter spicule with ridges and processes on distal half.  zoologisches Systematik und Evolutionsforsctig8—444.

Salvini-Plawen, L. v., 1978. Antarktische und subantarktische
Reproductive system The reproductive system and Solenogastres (eine Monographie: 1898-19Z4éplogica
copulatory apparatus follows that ©f lituifera (Salvini- Sal(\%lijtggweﬁdfll_vslié 3. Stamm Mollusca (Weichtiere). In
Plawen, 1978, figs. 95, 96) with these exceptiosisT iere ) P W 2R > '
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O. lituifera, open into the grooved and ridged distal end ofalvini-Plawen, L. v., 1985b. New interstitial solenogastres
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and not into a triangular tube formed by 3 small copulatorgalvini-Plawen, L. v., 1988. Einige Solenogastres (Mollusca) der
spicules as iD. lituifera. () The copulatory spicules are  europaischen meiofaun&nnalen des naturhistorischen
deeply curved, not nearly straight as illustrated Gor )Sa:\\ﬁlilsl?%l:?;(ifz V\Ifiee()(?%:g?;nl;riz?ﬁented cnowledge on West
lituifera. (d) One pair of copulatory spicules (the smaller? - P Y : :
opens in'go)the mgntle cavigy on p};pﬁlae (the( sections were European and lberian Caudofoveata and Solenogatizess
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copulatory spicules end). Chaetodermomorpha from Bass Strait and the continental slope
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