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Anatomy of the proboscis walls in Neogastropoda
(Gastropoda) and its connection with diet and feeding
mechanism
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Study of the digestive system anatomy of various neogastropod species revealed com-
plex structure of the proboscis wall. This structure considerably varies in different families
and even in different genera. The correlation between the proboscis wall anatomy and both
the diet and the feeding mechanism is considered in the paper.

The proboscis wall is typically formed by two layers of muscles, the outer circular and
the ifner longitudinal ones. Further complication of the basic type reflects the differences
in the feeding mechanism and the diet of molluscs. Several types can be isolated in
relation to the pattern of the complication.

First group is characterized by the presence of helical muscle layer (Mitrella bur-
chardi, Tritia fratercula, Ocenebra inornata and Conus catus). These molluscs either
inhabit biotopes with many shelters and have to use the proboscis for capturing hidden
preys or they feed on actively moving animals. Due to the development of helical muscles,
the proboscis acquires additional capacities of elongation, bending and twisting.

Increase of the proboscis wall thickness and the number of muscle layers is charac-
teristic of the secong group (Buccinum middendorffi, Neptunea bulbacea, Ceratostoma
burnetti). This evidences heavy mechanical loads and, therefore, the use of the proboscis
for digging out the prey, opening the shell valves, etc. (the diet of these molluscs mainly
consists of bivalves and errant polychaetes; they also feed on infaunal organisms and
even boring bivalves). This explains the thickening and complication of the circular
muscle layer since the contraction of these muscles causes elongation of the proboscis.

Species of the third group (Olivella borealis and Nucella heyseana) possess the struc-
ture of the proboscis similar to basic type. Muscle system of these species proboscides is
represented only by two layers. Proboscis probably plays a secondary role in the feeding.
In Olivella borealis, the proboscis is a simple tube, through which the unsorted sediments
with food particles are swallowed up. Representatives of the family Turridae (Aforia
abyssalis, Borsonia ochracea, Pseudomelatoma penicillata) using the poison gland se-
cretion in the feeding, as well as probably blood-sucking Volutomitridae (Volutomitra
alaskana), also belong to this group. It can be expected that similar proboscis structure
will be found in other neogastropods using secretion for immobilization of the prey or
feeding on slowly moving animals.

The position of Boreotrophon candelabrum is uncertain since its proboscis wall is
comprised by one layer of circular and one layer of longitudinal muscles though there is
also an inner layer of radial muscles.

The data obtained evidence that the structure of the proboscis wall muscles reflects
the peculiarities of feeding mechanism and allows to predict them to some extent.
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Hccnenopanne aHaATOMHH HEOTaCTPOION BHISIBUJIO CJIOXHYIO CTPYKTYPY CTEHKH X000-
Ta, CyIIECTBEHHO Pa3/THYAIONIYIOCS Y Pa3HBIX CEMEMCTB M JaXe Pa3HHX POIOB.
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B pabore paccMOTpeHa CBsi3b AHATOMHMH CTEHKH X000Ta, CO CIIEKTPOM H MEXAHM3MOM
nuTanus. B HopMe cTeHka xo6ora 06pa3oBaHa ABYMs CJIOSIMM MYCKYJIbHBEIX BOJIOKOH —
Hapy>XHBIM KOJIBLIEBEIM 1 NTPOJOIBHBIM BHYTPEHHIM. Ja/ibHEHIINE YCIOXHEHUS OTPaXa-
10T Pa3JIM4Yus B MEXaHNU3ME U CIIEKTPE MUTAHNSI MOJLTIOCKOB. [10 THIIY YC/IOXHEHHUS MOX-
HO BRIICJIUTH HECKOJIBKO TPYIIIL.

ITepBast rpynma xapakTepu3yeTcsd HAJIMYUEM CIHMPAJIBHONO MYCKYJbHOro cos (Mit-
rella burchardi, Tritia fratercula, Ocenebra inornata n Conus catus). Mommockn nu6o
3aHAMAIOT SKOTOIHI C 6OJIBIINM KOJMYECTBOM YKPHITHIA ¥ BHIHY XACHH HCII0JIb30BATh XO-
6oT i 3aXBaTa XKEpTB, NPSUYIIMXCS B IENSAX, JUOO MUTAIOTCS AKTUBHO TIOXBHXHOM
no0srueii. B cBsI3u ¢ pasBUTHEM CIMPAIBHOTO CJIOSI XO00T NpPHOGPETaET MOMOJIHUTEIBHEIE
BO3MOXHOCTH K YIIMHEHHIO, H3rHGAHHUIO M BPaIICHHUIO.

I s Bropoit rpynnst (Buccinum middendorffi, Neptunea bulbacea, Ceratostoma bur-
netti) XapakKTEpPHO yBEJIMYEHHUE TOIIIUHBI CTEHOK X000Ta ¥ KOJIMYECTBA MYCKYJIBHBIX CJI0~
€B, YTO CBU/IETEJIBCTBYET O BHICOKMX MEXAaHHUECKUX HArpy3Kax. ¥ 3THX MOJLIIOCKOB XO-
00T MCIO/B3YETCH A/ BHIKATIBIBAHUS AOOBIUM, OTKPHIBAHHS CTBOPOK PAKOBMHHI M T.H.
OCHOBY MX CITEKTpa MUTAHUS COCTABJISIOT ABYCTBODKH M CBOGOAHOXMBYIIHUE MOJMUXETHI,
OHM TAKXE€ NOECJAIOT 3apHIBAIOIIMECS OPTAHM3MHEI M AAXE CBEPASLIMX ABYCTBOPOK. DTO
OOBSACHSET YTOJIMIEHNE M YCIOXHEHUE CI0S KOJBLEBOM MYCKYIATyPhl, TOCKOIBKY MMEH-
HO COKpalIeHNEe KOJBLEBHIX MYCKYJIOB BH3HBAET YIJIMHEHHE X000Ta.

Bunnt Tperbeit rpynnn (Olivella borealis u Nucella heyseana) 061agaoT CTpOEHHEM
x000Ta 61M3KMM K TUMOBOMY. VX MBIIEYHAs CHCTEMA MPEACTABJCHA JIMIIb ABYMS MYC-
KYJBHBIMH C109MH. X0060T, BUAMMO, UrPAET MOAYMHEHHYIO POJIb B JOOBIBAHMM MUK, Y
Olivella borealis x060T mpeacrasiser co60M MPOCTyO TPyOKy, YEepe3 KOTOPYIO IpPOHMC-
XomuT 6e3BHIOOPOYHOE 3aCACHIBAHKME IPYHTA C MUIIEBHIME yacTHOAaMu. K 310t Xe rpynme
OTHOCSTCA npeacraBurenu cemeicTs Turridae (Aforia abyssalis, Borsonia ochracea, Pse-
udomelatoma penicillata), nCoNAB3yIOIUE CEKPET SAAOBUTOM Xeueswl, u Volutomitridae
(Volutomitra alaskana), BeposiTHO, COCymHMe KpoBb XepTB. MOXHO 0XHAaTh, YTO MOJO-
OHOe cTpoeHHe CTeHKH X060Ta Gyner HAWJEHO M y APYTMX HEOTaCTPOION, KOTOPHE MC-
MOJIB3YIOT CEKPETH I 003 0BIXUBAHUS A00bIUM, KOO0 Y (JOpPM, IMTAIOIMUXCI MaJIOIO-
OBHXKHBEIMH XXEPTBAMH,

Heacno nomoxenne Boreotrophon candelabrum, mockoabKy, C OMHOM CTOPOHHI, CTEH-
Ka 00pa30BaHa TOMBKO OAHMM CJIOEM KOJIBIEBHIX M OTHAM CJIOEM TTPOJO/IbHBIX MBIIICYHBIX
BOJIOKOH, a C APYTO# CTOPOHBI, MMEETCS BHYTPEHHM CJIOH PafMaIbHEIX MYCKYJIOB.

ITpuBeneHHEIE aHHBIE CBUACTEIBCTBYIOT O TOM, UTO CTPOEHHE MYCKYJIATYpPHl CTEHKH
x000Ta OTpaxaer 0OCOGEHHOCTH MEXAaHN3MA TIUTAHMS M MO3BOJISET B HEKOTOPOH CTENEHH

HX NMPpEACKAa3nBATh.

The presence of the proboscis is the distinctive
feature of representatives of the order Neogastro-
poda. Proboscis appears independently in diffe-
rent suborders [Ponder, 1973; Kantor, 1991 ] as
an adaptation to predatory mode of feeding.
Proboscis is the muscular-hydrostat capable to
complex movements. Up to the present, anatomy
and functional morphology of the proboscis
muscles is practically unknown. The only article,
devoted to the proboscis functional morphology of
Conus [Greene, Kohn, 1989 ] can be mentioned.

Studies of the morphology of the digestive
system of different species of neogastropods,
which were carried out recently, revealed the
complex structure of the proboscis wall, differing
considerably in various species. This leads to the
suggestion on the correlation between the ana-
tomy of the proboscis wall (which reflects the
degree of mobility) and both the diet and the
feeding mechanism of the molluscs.

The morphology of proboscis walls and its
possible correlation with diet and feeding mecha-
nism was studied in 9 species from 6 families of
Neogastropoda from the offshore zone of the
Japan Sea. This allows to clarify to some extent

the mentioned question and to outline the further
pathways of studies of the proboscis anatomy.

MATERIAL AND METHODS

Offshore, mainly intertidal species of gastro-
pods, abundant in the Japan Sea were used in the
present study.

For histological studies the molluscs were
fixed in alcohol, glutaraldehyde and formalin.
Morphology of the digestive system was studied
on dissections under the stereomicroscope and on
sections 7-10 um thick, obtained under routine
tecnique and stained with Masson’s triple stain.

For studying the diet and feeding mechanism
of some species, visual observations in natural
conditions as well as the gut content analysis
have been conducted.

The visual observations were carried out at
the Furugelm Island and the “Vostok” Biological
Station of the Institute of Marine Biology of the
Academy of Sciences (Vostok Bay). Molluscs
were observed in intertidal pools and on large
stones, at the depth of 0-0.5 m. Samples for the
gut content analysis were collected daily each 3



