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Fig. 1 a, g-j, n-o stomachs oftonnaceans, opened by mid-dorsal section (notto scale). a. Bursa (Bursa) 
bufonia (Gmelin), Flying Fish Cove, Christmas Island; WAM 835-71. g. Tutufa (Tutu fa) bufo (Rading), 
off Osbourne Shoals, Bate Bay, Cronulla, N.S.W.; AM, C 73465. h. Charonia lampas rubicunda 
(Perry), F. R. V. "Kapala" stn. 71-37-04, east of Broken Bay, N.S.W., 230 m; AM, C 79170. i. Tutufa 
(Tutufella) oyamai Habe, m.v. "Pele" Mariel King Memorial Exped. Stn. ANI!l, S.W. of Tg. 
Ngabordamlu, Trangan, Aru I., Moluccas, 27-29 m; WAM. j. Tutufa (Tutufella) rubeta (Linnaeus), 
m.v. "Pele" Mariel King Memorial Exped. stn. CPII, 1 mile S.W. ofTg. Tutuhuhus, Piru Bay, Ceram. 
0.6 m; WAM. m. Bursa (Bufonariella) granularis (Rading), W of Pt. Cloates, N Western Australia, on 
reef, WAM 841-71. n. Tonna variegata cervesina Hedley, Bay of Islands, New Zealand; NZGS. o. 
Bursa (Bufonariella) ranelloides humilis n. subsp., paratype, H.M.A.S. "Diamantina" stn. 6, N.W. of 
Bunbury, Western Australia, 212-226 m; WAM 305-72. b, c. Complete animal of female Tutufa 
(Tutufella) rubeta (Linnaeus) removed from shell; mantle retracted, proboscis partly expanded (Xl). 
b. - anterior view of proboscis tip (X2), showing lips around central mouth. Same specimen as in 
Fig. lj. d-f. Penes of Tutufa (not to scale). d. - Tutufa (Tutu fa) bufo (Rading), lateral view, same 
specimen as Fig. 19 and Fig. 6. e. Tu tu fa (Tutufella) rubeta (linnaeus), dorsal view of penis lying 
forward; same specimen as Fig. lb, c, j and Fig. 7. f. - Tutufa (Tutufella) oyamai Habe, lateral view, 
same specimen as Fig. li. k, I, p-r. Opercula of Bursidae, all enlarged Xl.5. k. - Tutufa (Tutufella) 
rubeta (Linnaeus), same specimen as Fig. lb, c, j and Fig. 7. 1, q. - Tutufa (Tutufella) oyamai Habe, 
two specimens showing abnormal and normal nuclear position, same locality as Fig lf, i. P - Tutu fa 
(Tutufa) bufo (Rading), off Osborne Shoals, Bate Bay, Cronulla, N.S.W.; AM, C 73465. r -Bursa 
(Bufonariella) ranelloides humilis n. subsp., paratype, same specimen as Fig. 10 and Fig. 8. 





305 A. G. BEU 

Fig. 2. Central and lateral teeth from half of one row of radula of Bu rsidae (not to scale). a Bursa (Bursa 
bufonia (Gmelin), Flying Fish Cove, Christmas Island; WAM 835-71. b. Bursa (Bufonariella) 
ranelloides humilis n. subsp., paratype, H.M.A.S. "Diamantina" stn.6, N.W. of Bunbury, Western 
Australia, 212-216 m; WAM 305-72. c. Tutufa (Tutufa) bufo (R6ding), off Osbourne Shoals, Bate Bay, 
Cronulla, N.S.W.; AM, C 73465. d. Tutufa (Tutu fa) bubo (Linnaeus), Port Ternay, N.W. Mahe, 
Seychelles; ANSP 311233. e. Tutufa (Tutufella) oyamai Habe, m.v. "Pele" Mariel King Memorial 
Exped. stn. ANII1, Aru I., Moluccas; WAM. 
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Fig. 3. Tutufa (Tutufella) rubeta (Linnaeus), central and lateral teeth from one half row of radula in 
normal resting postion, plus (lower sketch) lateral tooth turned half outwards; m.v. "Pele" Mariel 
King Memorial Exped. stn. CP.II, Piru Bay, Ceram, Moluccas; WAM. 
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Fig. 4 a. Tutufa (Tutufaj bubo (Linnaeus), neotype, and lectotype of Bursa rubeta var. gigantea E. A. 
Smith, columellar scu Iptu re (tu rned 30° to left); the similar T. bardeyi has a smooth columella. BMNH 
1899.12.27.8 (X 0.6). b-j. Scanning electron micrographs of radulae ofTutufa and Bursa (Bufonariellaj. 
b. Tutufa (Tutufel/aj oyamai Habe, general view of undisturbed central teeth and displaced left 
lateral and marginal teeth, X 90; m.v. "Pele" Mariel King Memorial Exped. sta. KR VI/3-10, Kai I., 
Moluccas (WAM). c. Left lateral tooth of same radula as in Fig. 4b, turned half outwards, X 285. d. 
Right lateral teeth of same radula as in Fig. 4b, in normal rest postion, X 215. e. Central teeth of same 
radula as in Fig. 4b, X 215. f. Tutufa (Tutufel/aj oyamai Habe, central teeth of larger specimen than in 
Fig. 4b (poorly cleaned), X 220; m.v. "Pele" Mariel King Memorial Exped. Sta. ANI!1, Aru I., 
Moluccas; WAM (drawn in Fig. 2e). g. Tutufa (Tutufel/aj rubeta (Linnaeus), main cusp of central 
tooth, X 220; m.v. "Pele" Mariel King Memorial Exped. Sta. CP 11, Piru Bay, Ceram; WAM (drawn in 
Fig. 3) h. Cusp of left lateral tooth of same radula as in Fig. 4g, X 180 (scratches are artifical). i. Portion 
of row of central teeth of same radula as in Fig. 4g, X 95. j. Bursa (Bufonariel/aj ranelloides humilis n. 
subsp., paratype, central teeth of radula (poorly cleaned), X 140; H.M.A.S. "Diamantina" Sta.6, 
N.W. of Bunbury, Western Australia; WAM 305-72 (drawn in Fig. 2b). 
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Fig. 6. Tutufa (Tutufa) bubo (R6ding), sketch of gross anatomy of mantle and cephalic cavities. 
Length of whole animal in position shown is approx. 13 cm. Off Osbourne Shoals, Bate Bay, 
Cronulia, N.S.W., 30 m; AM, C 73465. 
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Fig. 7. Tutufa (Tutufella) rubeta (Linnaeus), sketch of gross anatomy of mantle and cephalic cavities 
(approx. X 1.5); m.v. "Pele" Mariel King Memorial Exped. stn. CP 11, Piru Bay, Ceram, Moluccas; 
WAM. 
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Fig. 8. Bursa (Bufonariella) ranelloides humilis n.subsp., paratype, sketch of gross anatomy of mantle 
and cephalic cavities (approx. X 4). H.M.A.S. "Diamantina" stn. 6, N.W. of Bunbury, Western 
Australia, 212-226 m; WAM 305-72. 



AUSTRALIAN GASTROPODS OF THE FAMilY BURSIDAE. PART 1. 312 

Fig. 9. a,b,d, Tutufa (Tutufa) bardeyi (jousseaume). a,d. Paralectotype of Bursa (Tutufa) rub eta var. 
gigantea E. A. Smith, 1914, figured by Smith (1914, pI. 4, fig. 5), Muscat, Oman; BMNH 1899.12.27.8 (X 
0.33). b. Previously unfigured paralectotype of Bursa (Tutu fa) rubeta var. gigantea E. A. Smith, 1914, 
Muscat, Oman; BMNH 1899.12.27.9 (X 0.25). c. Tutufa (Tutufella) rubeta (Linnaeu5, 1758), Port 
Moresby, New Guinea; NZNM, MF 21548, X1. 
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Fig. 11. a, c-f Tutufa (Tutufa) bufo (R6ding, 1798). a,c. 130-160 m, off Wedge I., central Western 
Australia; NZGS, WM 10744 (X 0.66). d. lectotype of Bursa (Tutufa) rubeta var.lissostoma E. A. Smith, 
1914, unlocalised; BMNH 197384 (X 0.8). e,f. Townsville, Queensland; AM, C 66562 (X1). b. Tutufa 
(Tutufa) bubo (Linnaeus, 1758) juvenile, specimen recorded as "Bursa lampas" by E. A. Smith (1906), 
Durban Bluff, South Africa; BMNH 1906.7.7.6 (enlarged X 1.6). 
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Fig. 12. a Tutufa (Tutu fa) bufo (R6ding, 1798), copy of Martini's (1780, pI. 129, fig. 1238) figure cited for 
Tritonium bufo by R6ding (1798, p. 128), reduced to X 0.5. b-e. Tutufa (Tutufella) rubeta (Linnaeus. 
1758). b,d. - copy of Martini's (1780, pI. 128, fig. 1236,1237) figure cited for Tritonium tuberosum by 
R6ding (1798, p.127), X1. c. -locality?; specimen recorded from "Port Natal" by E. A. Smith (1914); 
BMNH 1861.7.3.29 (X 0.94). e. - copy of Rumphius' (1711, pU8, fig. D) figure cited for both Murex 
rana var. rubeta Linnaeus, 1758, and Tritonium rubeta R6ding, 1798 (X·I). f. Tutufa (Tu tuba) bubo 
(Linneaus, 1758), copy of Rumphius' (1711, pI. 28, fig. C) figure cited for Murex rana var. bubo 
Linnaeus, 1758 (X 0.66). g. Tutufa (Tutufa) bufo (R6ding, 1798), off Port Macquarie, New South Wales; 
AM (X 0.66). 
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Fig. 13. Tutufa (Tutu fa) bubo (Linnaeus, 1758). a. Previously unfigured paralectotype of Bursa rubeta 
var. gigantea E. A. Smith, 1914, unlocalised; BMNH 1914.6.29.1 (X 0.44). b,c Neotype of Murex rana 
var. bubo Linnaeus, 1758, and lectotype of Bursa (Tutufa) rubeta var. gigantea E. A. Smith, 1914; 
"Philippine Islands (on the reefs)", BMNH 1974147 (X 0.5). d. Young specimen dessected in this 
study, Port Ternay, N.W. Mahe, Seychelles; ANSP, 311233 (X 0.66). 
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Fig. 14. a, cod. Tutufa (Tutufa) bubo (Linnaeus, 1758), a, d. Fiji, NZNM, MF 18474 (X 0.5) c. - off 
South port, Queensland; AM c 69752 (XO.5) b. - Tutufa (Tutufel/a) rubeta (linnaeus, 1758) Madang, 
New Guinea; AM, C 73398 (X1). 
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Fig. 15. a, c. Tutufa (Tutufella) tenuigranosa (E. A. Smith, 1914). a-Iectotype of Bursa (Tutufa) rubeta 
var. tenuigranosa E. A. Smith 1914, unlocalised, BMNH 1914.6.29.4 (X 0.5). c. - off Hong Kong 
South China Sea, figured by Habe (1973, text-fig. 1); NSMT (X 0.5). d-i. Tufuta (Tufufella) oyamai 
Habe, 1973. d. -specimen dissected in this study, m.v. "Pele" Mariel King Memorial Expedition stn. 
ANI!1, dredged 4.5-5.0 m, Aru I., Moluccas; WAM (X 1.5). e, h. - paratype, Taiwan, pres. Dr T. 
Habe; NZGS, WM 11274 (X1). f. -off Fraser I., Queensland; NZGS, WM 10758 (X1). g. -Murray I., 
Torres Strait, one of three specimens recorded as Cyrineum (Lampas) ranelloides by Melvill and 
Standen (1899, p.163); Haddon Colln., Manchester Museum (X1). i. - holotype, Taiwan, photo 
courtesy Dr T. Habe; NSMT (X1). 
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Fig. 16. a-f. Bursa (Bufonariella) latitudo natalensis Coelho & Matthews, 1970. a. - holotype, copy (at 
published size) of fig. 1 (Coelho & Matthews 1970, p.3), crayfish pots in 40-50 m, off Pirangi, Natal, 
Rio Grande do Norte, northeast Brazil (enlarged X 1.9). b, e. - fish trap in 180 m, off Bahia de 
Anasco, W. coast of Puerto Rico; C.S. Wolfe Colln (X1). c, d. - paratype of Bursa finlayi McGinty, 
1962, fish trap in 220 m, Bay of Matanzas, Cuba; USNM 673601 (X1). f. -shell trap in 230 m, WSW of 
Charlestown, Nevis, British West Indies; USNM 735915 (X1). g-i. Bursa (Bufonariella) latitudo latitudo 
Garrad, 1961. g, i. - holotype, off Moreton I., Queensland; 230 m; National Museum of Victoria, F. 
21111 (X1). h. -100-130 m, off Caloundra, Queensland; AM, C 66528 (X 1.5). 
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Fig. 17. Bursa (Bufonariella) latitudo wolfei n. subsp., Hawaii, all X1. a,c. - Holotype, crab trap in 
58 m, off Makaha, Oahu; Bernice P. Bishop Museum, BPBM 8936. b. - paratype, crab trap in 120 m, 
off Haleiwa, Oahu; C. S. Wolfe Colln. d, f. -paratype, 120 m, of Kahuku, Oahu; C. S. Wolfe Colln. 
e. - paratype, locality as Fig. 15 d, f; S. Handrahan Colln. 
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Fig. 18. a-c, e. Bursa (Bufonariella) ranelloides humilis n. subsp., Western Australia, all X 1.5. a,b. -
holotype, H.M.A.S. "Diamantina" stn. 6, NW of Bunbury, 212-226 m; WAM 505-72. c. - paratype, 
H.M.A.S. "Diamantina" stn. 25, NW of Bunbury, 161-165 m WAM 310-72. e. - juvenile paratype, 
H.M.A.S. "Diamantina" stn. 19, W of Cape Hamelin, 190-161 m; WAM 309-72. d, f-i. Bursa 
(Bufonariella) ranelloides ranelloides (Reeve, 1844), Japan. d., f. - holotype, "Matnog, Province of 
Albay, luzon, Philippine Islands" (really from southern Japan); BMNH 1967594 (X 1.44; height = 

49.65 mm). g. -90 m, Tosa Bay, Shikoku, weakly noduled specimen; NZNM, MF 55580< 1.5). h­
Tosa Bay, Shikoku; NZGS, WM 11277 0<1), i. -35 m, Tosa Bay, Shikoku, the common large-noduled 
form; NZNM, MF 5559 (X 1.5). 
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Fig. 19. Bursa (Bufonariella) ranelloides tenuisculpta Dautzenberg & Fischer, 1906. a,b. Holotype of 
Bursa finlayi McGinty, 1962, 210 m, off Sombrero Key Light, middle Florida Keys, "Triton" stn. 615; 
USNM 634570 (X 1.5). e,g. 230 m, Dry Tortugas, Florida; C. S. Wolfe Colln. (Xl). d. - N of Virgin 
Islands, 180-550 m; USNM 430336 (X 1.5). e. - "Eolis" stn. 146, 180 m, off Key West, Florida; USNM 
41778 (Xl). f. -State Univ. Iowa dredging stn. 29, Bahia Honda, Cuba; USNM 543506 (Xl). h, j. -off 
mouth of Tugela River, Natal, South Africa, 32 m, Nov. 1972; Natal Museum, A12 (X 1.5). i,k. -
275 m, SE of Durban Bluff, South Africa, Aug. 1972; Natal Museum, 9928 (X 1.5). 
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Fig. 20. Distribution ot species of Tutu fa (Tutufa), based on published records and on the collection 
of the Australian Museum. 
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Fig. 21. Distribution of Tutufa (Tutufella), based on published records and on the collection of the 
Australian Museum. 
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Fig. 22. Distribution of subspecies of Bursa (Bufonariella) latitudo and B. (Bufonariella) ranelloides. 
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