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A comparison of feeding structures in gymnosome genera, arranged subjectively in order of decreasing complexity

Median arm Lateral arms
(number of (number of Buccal cones Hooks
Genus suckers) suckers/arm) (total number) Proboscis Radula Jaw (number/sac)
Preumodermopsis 3-§ arms reduced, & + 2 5-50
1-16
Abranchaea 4 no arms, + I + 6
12-18
Crucibranchaea no arm, 8-55 + + + 16-50
3-3
Schizobrachium branched arms, + + + large sacs,
>1,000 ca. 20?
Pneumoderma 7-150 + + 5 20-100
Spongiobranchaea 7-20 or more # + + 20-34
Clione 6 + 15-30
Paraclione 4 + +, 10-60
reduced
Notobranchaea 4 or absent + + 9-20
Paedoclione 4 + reduced sacs,
(1 reduced) 74
Thalassopterus 4 - reduced sacs,
-y ?
Fowlerina 2 + + 13-15
Cliopsis +, long t + 40-60
Pruvotella + + + ca. 40
Massya +, large + 16-20
Thliptodon + large sacs,
17-50
Cephalobrachia + large sacs,
16—40
Hydromyles + %,
_ reduced
Laginiopsis long,

nonretractile

Pelagic Snails (Lalli and Gilmer 1989)
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NOTE: + signifies presence.



ERORREE

- RREE
-of 288 20F 51
-tHRD(CHE (EBR. ERE)

« NS ANAITA

SN HA A A TR — )
-0OFfE. 9. FHEEFD I =
-8f8%8 (ARG BH 521EE8) o $ ?f ;,
Clione limacina (\FHhAHhXH1) l : \

Palaclione longicaudata B2 (1997)
EKRFAAEEZE201 SEEIMNEES




» IN\THhhXAA

* D8 E (B THEA
- 0 AIE. ZIN—Y DB CDAKIE

BB AR — Y EER TIEEEICRENS
- HB ATT3FICT 1 v I AMRDER,
REOREB(C5H

- 28] Clione Uy v#sEmnL@o LA 7
limacina 7 X2 Y075

- AR MR —Y20BTIEO0.5cm~3cm

- Fog BARCE? BIEFNCERE2E

EKRF=IBEREI201 SFEHINEES




> BATESNZERRREE 8. REHEEOY)—J

= WAVAYSVAVAP YAkt
Pneumodermopsis ciliata
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Pneumodermopsis paucidens
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hitto://www kaikyokan.com/ Pneumoderma atlaticum pacificum
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http://daltyomi.blog.fc2.com/ g2¢ ’Y’;:, Spoel 1976
FIVASFNTNDNDATIA Notobranchaea inopinata
Cliopsis crohni

==

EXRFRIAEEZE201 SFEMIEEER

olR/B S



ATROoNSREEEHR

Bz RERDAE @Rz RERhIEAMAD
RANRVII—D R<OMm#EHBRVIIL—T

¢

(http://yakuumiexblog.jp)
NAYINTNNADA
Hydromyles gaudichaudi

(http:// bloé.goo.ne.jo/ zakoneB9)

3D VNI NNXAA
Thliptodon diaphanus
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(http://blog.goo.ne.jp/zakone6O)

Paraclone longicaudata
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FIG. §53. Ventral view of Paedoclione doliiformis with the retracted feeding structures jj-' 0) X \ ‘ (/ \
as they appear in histologically cleared specimens (from Lalli, 1972). This neotenous L—— L__
species retains the three ciliary bands, which are characteristic of gymnosome larvae,

throughout its adult life. AN, anus; AT, anterior tentacle; BC, buccal cones; HS, L y
hook sac; LFL, lateral foot lobes; MFL, median foot lobe; MP, male genital pore; E 0) x \ (/ \
OD, integumentary oil droplet; R, radula.
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Dinoflagellate Limacina helicina Clione limacina
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Sea snail Sea angels Salmon

Oncorhynchus keta

Food chains from phytoplankton to salmon via sea angels in the Okhotsk Sea
of north Hokkaido.(Maoka,Kuwahara,Narita 2014)
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« I FY A N (Limacina helicina)
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Figure 2. Representative frames from cinematographic series taken at 100 frames/s showing a tethered
Limacina being offered to a Clione. cw—wings of Clione, wl—wings of Limacina, bc—buccal cones, t—
anterior tentacles of Clione. (A) Predator and prey 200 ms (20 frames) before first sign of response to contact.
(B) First sign of response to contact. Note the slight bulge on head of Clione (arrow). (C) Next frame (10
ms) after (B), showing buccal cones exploding from cheek pouches and forming grasping tentacles. (D) 4
frames (40 ms) after (C), showing buccal cones near full extension and beginning to grip the Limacina. Note
the decreased diameter of the head, and the prominent neck constriction.

(Hermans and Satterlie 1991)
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FIG. §57. Clione limacina feeding on
Limacinabelicina (from Lalli, 1970b).
AT, anterior tentacle; BC, buccal cone;
CA, copulatory apparatus; DG, di-
gestive gland; E, esophagus; HK,
hooks; HS, hook sac; S, shell of the
prey; SD, salivary duct; SG, salivary
gland; W, wing.

(Lalli 1970)
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FIG. §8. The hook sacs and radula of Clione limacina, showing the position of the
hooks and associated musculature in the invaginated or resting state (left) and the
evaginated or feeding position (right) (from Lalli, 1970b). Points A—B and A'-B’
show changes in orientation during evagination; A and A’ mark the positions of the
smallest hooks, B and B’ those of the attachment of the retractor muscle to the
largest hooks. CM, outer circular muscle; FC, fluid-filled cavity; HA, hook sac ap-
erture; HK, hooks; HTM, hook sac transverse muscle; IE, secretory epithelium of
hooks; LM, median longitudinal muscle; LMS, lateral longitudinal muscle; R,
radula; RM, retractor muscle of hooks; RP, radula protractor muscle; RR, retractor
muscle of radular membrane; SG, salivary glands and ducts.

(Lalli 1970)
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(Lalli 1970)
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