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Imbricaria virgo Swainson.
Imbricaria virgo Swainson: Tryon, Man. Conch,, vol. 4, p. 200, pl. 58, fig. 683, 188z2.
Hufagalupe, wave bench, in sand pockets, abundant.

Tryon made the following comment on this species: “Although so bul-
bous, I can not help thinking that this will prove to be an extreme variation
of I. punctata.” His prediction seems correct. A specimen in Bernice P.
Bishop Museum collection from Washington Island appears intermediate
between the two species, having the elevated spire of the one and the blackish-
violet base of the other.

Iopas sertum Bruguiére.
Topas sertum Bruguiére: Tryon, Man. Conch., vol. 2, p. 180, pl. 55, figs. 181, 188-100,
1880.
Nukualofa, outer zone of fringing reef, under hurricane blocks, several; Holoipepe
quarry, 1 large fossil, Hoffmeister,

The rough Tongan form and smooth Hawaiian form intergrade and show
no varietal difference.

Latirus craticulatus (Linnaeus).

Murex craticulatus Linnaeus: Syst. Nat., 1oth ed., p. 755, 1758.
Latirus craticulatus (Linnaeus) : Tryon, Man. Conch,, vol. 3, p. 93, pl. 69, fig. 150,
1881.

Nukualofa, outer zone of fringing reef, under hurricane blocks, several.
Tryon says that L. sanguifluus Reeve may be a short variety of L. craticu-
latus Linnaeus.

Latirus polygonus (Gmelin).
Murex polygonns Gmelin: Linnaeus, Syst. Nat. (Gmel. ed.), vol. 1, p. 3555, 1788.
Latirus polygonus (Gmelin) : Tryon, Man. Conch., vol. 3, p. 88, pl. 66, figs. 106-108;
pl. 67, figs. 100-114, 1881.
Turbinella polygona Lamarck: Reeve, Conch. Icon., vol. 4, sp. 1, figs. 1, a-¢, 1847.
Nukualofa, 4th zone of fringing reef, under hurricane blocks, several; Makahaa
reef, 1.

Latirus rollandi Bernardi.

Two miles east of Nukualofa, fringing reef, on rocks, 2.

Determination of this species is based entirely on a comparison with shells
in the Garrett collection in Bernice P. Bishop Museum. I failed to find any
literature on it.

Leucozonia smaragdula (Linnaeus).
Buceinum smaragdulus Linnaeus: Syst. Nat., 1oth ed., p. 739, 1758.
Leucozonia smaragdula (Linnaeus) : Tryon, Man. Conch., vol. 3, p. 96, pl. 70, figs. 185,
186, 1881.
Nukualofa, 4th zone of fringing reef, under hurricane blocks, several; Hufagalupe,
wave bench, exposed on rocks, several; Makahaa, reef, under hurricane blocks, several.

Its very bulbous form and fine transverse striations make this species easily
recognizable.
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Littorina obesa Sowerby.

Littorina obesa Sowerby : Tryon, Man. Conch., vol. 9, p. 247, pl. 43, fig. 53, 1887,
Littorina obesa Sowerby: Reeve, Conch. Icon,, vol. 10, sp. 41, 1857.
Houma, on shore rocks above high tide, 1.

This species appears to possess several distinctive characters by which it
may be readily identified.

Malea pomum (Linnaeus).

Buccinum pomum Linnaeus: Syst. Nat.,, 1oth ed., p. 735, 1758.
Dolium (Malea) pommum (Linnaeus) : Tryon, Man. Conch., vol. 7, p. 265, pl. 5, fig. 26,
1885.
Three miles east of Nukualofa, rocky bottom near shore, in sand pockets, several;
Nukualofa, inner zone of fringing reef, 1 dead shell,

Quite distinct and easily separated from the other species of the genus,
M. ringens (Swainson).

Mitra chrysalis Reeve.
Mitra chrysalis Reeve: Conch. Icon., vol. 2, sp. 200, 1844.
Mitra chrysalis Reeve: Tryon, Man. Conch., vol. 4, p. 144, pl. 42, fig. 233, 1882,
Nukualofa, 2d zone of fringing reef, openly exposed on rocks, restricted to small
area, about zo.
Tryon remarks: “Very closely allied to M. cucumering but differs in its
smaller size, more compressed form, and lighter color.” Specimens found on
the shore bar at Suva, Fiji, seem identical with the Tongan form.

Mitra cucumerina Lamarck.

Mitra cucumeriana Lamarck: Animaux s. Vert,, 2d ed,, vol. 10, p. 332, 1844.

Mitra cucumering Lamarck: Tryon, Man. Conch., vol. 4, p. 143, pl. 42, figs. 227-220,
1882,

Mitra cucumerina Lamarck: Martini and Chemnitz, Conch.-Cab., Volutacea, Menke,
p. 65, pl. 12, figs. 10, 11.
Nukualofa, outer zone of fringing reef, under hurricane blocks, 2 immature shells,

Distinguishable from M. chrysalis Reeve by its more depressed form and
darker color.

Mitra espiscopalis (Linnaeus).
Voluta mitra episcopalis Linnaeus: Syst. Nat., 1oth ed., p. 732, 1738.
Mitra episcopalis (Linnaeus) : Tryon, Man. Conch., vol. 4, p. 111, pl. 32, fig. 1, 1882,
Makahaa, reef, sand pocket in rock, 1 shell.
This well-known Indo-Pacific species, the largest of the genus, has con-
siderable range in size. The shell found measures over 4 inches in length,
which is about average size.

Mitra filaris nexilis Martyn.

Mitra filaris nexilis Martyn: Tryon, Man. Conch,, vol. 4, p. 138, pl. 40, fig. 174, 1882,
Nukualofa, reef, 1 dead shell.

Tryon recognizes several other varieties of M. filaris.
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Mitra litterata Lamarck.

Mitra litterata Lamarck, Animaux s. Vert., 2nd ed,, vol. 10, p. 330, 1844.
Mitra litterata Lamarck: Tryon, Man. Conch,, vol. 4, p. 155, pl. 46, figs. 338, 330, 1882.
Hufagalupe, wave bench, in sand pockets, many specimens; Nukualofa, 2d zone of
fringing reef, exposed on rock, 1 shell.
This common, widely distributed species can be easily recognized by its
form and markings. The Tongan form resembles closely that of Oahu,
Hawaii.

Mitra pontificalis Lamarck.

Mitra pontificalis Lamarck: Animaux s. Vert., 2d ed., vol. 10, p. 300, 1844.
Mitra pontificalis Lamarck: Tryon, Man. Conch., vol. 4, p. 111, pl. 32, fig. 3, 1882.
Eua, 1 beach shell, Parks.
This well-known species is easily recognized by its coronated whorls and
distinctive coloration,

Mitra versicolor Martyn.
Mitra versicolor Martyn: Tryon, Man. Conch., vol. 4, p. 112, pl. 32, figs. 6-8, 1882.
Nukualofa, 2d zone of fringing reef, 1 dead shell.
Apparently closely related to M. lamarckii Deshayes,

Mitra zebra (Garrett).
Strigatella zebra Garrett: Jour. of Conch., vol. 3, p. 35 (not figured), 1880.

Hufagalupe, wave bench, in crevices, 3 specimens.

As Tryon remarks, this species seems to approach rather closely M. virgata
Reeve, examples of which are also well represented in the Garrett collection.
The three specimens at hand agree very closely with Garrett’s description as
well as with his specimens. Several Samoan specimens of M. zebras are in
the Garrett collection in Bernice P. Bishop Museum.

Morula chaidea (Duclos).

Ricinula (Sistrum) chaidea Duclos:. Tryon, Man. Conch., vol. 2, p. 187, pl. 58, figs.
241, 247, 1880.
Hufagalupe, wave bench, on rocks, several; Haakama and Houma, wave benches,
several. None were seen on the leeward shore of Tongatabu.

Tryon states that this species may be only a depauperate variety of
M. ochrostoma Blainville, but that the short ventricose form is very char-
acteristic.

Morula fiscellum (Chemnitz).

Murex fiscellum Chemnitz: Martini and Chemnitz, Conch.-Cab., Murex, Kiister, p. 05,
pl. 33, figs. 10, 11, 1844.
Ricinula (Sistrum) fiscellwm Chemnitz: Tryon, Man. Conch,, vol. 2, p. 188, pl. 38,
figs. 251-257, 1880.
Nukualofa, outer zone of fringing reef, under hurricane blocks, 3; 2 miles east of
Nukualofa, near shore, on rocks, 2; 3 miles east of Nukualofa, near shore, on rock, 1.



38 Bernice P. Bishop Musewm—DBulletin 151

As pointed out in the notes on Morula undata, Ricinula fiscellum of
Chemnitz is Morula undate, and his Murex fiscellum is the true Morula
fiscellum. The example that he describes and figures is unusually large and
might easily be included with the genus Murex.

Morula fiscellum fusco-nigra (Dunker).
Ricinula (Sistrum) fiscelhum fusco-nigra Dunker: Tryon, Man. Conch., vol. 2, p. 189,
pl. 59, fig. 258, 1880.
Nukualofa, on loose stone by pier, 1; 2 miles east of Nukualofa, near shore, on rocky
bottom, several; 3.5 miles east of Nukualofa, 1.

Tryon’s description of this variety is very brief and I have no access to
the author’s description. It appears that its principal difference from other
forms of M. fiscellum is its short anterior canal.

Morula morus (Lamarck).

Ricinula morus Lamarck: Animaux s. Vert,, 2d ed., vol. 10, p. 51, 1844.

Ricinula morus Lamarck: Tryon, Man. Conch., vol. 2, p. 185, pl. 57, figs. 213, 214,
1880.

Ricinula morus Lamarck: Martini and Chemnitz, Conch.-Cab., Ricinula, Kiister, p. 10,
pl. 2, fig. 8, 1862.
Hufagalupe, wave bench, in sand pockets, several specimens.

This species has a wide Indo-Pacific distribution with several well-marked
varieties. The Tongan form resembles closely that of Hawaii.

Morula morus aspera (Lamarck).
Ricinula aspera Lamarck: Animaux s. Vert., 2d ed., vol. 10, p. 51, 1844.
Ricinula (Sistrum) morus aspera Lamarck: Man. Conch., vol. 2, p. 185, pl. 57, figs.
215, 216, 1880.
Ricinula aspere Lamarck: Reeve, Conch. Icon,, vol. 3, sp. 13, 1846.
Nukualofa, outer zone of fringing reef, under hurricane blocks, several.

Differs from the type chiefly in having white revolving knobs instead
of black.

Morula morus striatus (Pease).
Ricinula (Sistrum) morus striatus Pease: Tryon, Man. Conch., vol. 2, p. 185, pl. 57,
fig. 217, 1880.
Nukualofa, 2d zone of fringing reef, 2 specimens (1 juvenile), both consider-
ably eroded.

Morula ochrostoma (Blainville).
Ricinula (Sistrum) ochrostoma Blainville: Tryon, Man. Conch,, vol. 2, p. 187, pl. 57,
fig. 230, 1880.
Ricinula ochrostoma Blainville : Reeve, Conch. Icon., vol. 3, sp. 31, 1846.
Nukualofa, 2d zone of fringing reef, on rocks, several.

The Tongan form is very similar to that of Oahu, Hawaii.

Morula ochrostoma elata (Blainville).
Ricinula (Sistrum) ochrostoma Blainville: Tryon, Man. Conch,, vol. 2, p. 187, pl. 57,
fig. 223, 1880.
Ricinula elata Blainville: Reeve, Conch. Icon., vol. 3, sp. 27, 1846.
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Nukualofa, outer zone of fringing reef, under hurricane blocks, common, majority
immature ; Nukualofa, shore rocks, 2 immature shells.

T have no access to Blainville's description, but the shells from Nukualofa
agree closely with the description of Reeve, Tryon, and Martini and Chemnitz,
differing only in being thinner and having a more elevated spire.

Morula ochrostoma spectrum (Reeve).

Ricinula spectrum Reeve, Conch. Icon., vol. 3, sp. 19, 1846.
Ricinula (Sistrum) ochrostoma Blainville: Tryon, Man. Conch., vol. 2, p. 187, pl. 57,
fig. 224, 1880.
Nukualofa, outer zone of fringing reef, under hurricane blocks, 20; Hufagalupe,
wave bench, on rocks, 3.

Tryon treats this large, stout form as a synonym of M. ochrostoma. In
Hawaii it is common, as is also a small yellow-mouthed form, the typical
M. ochrostoma of Blainville. The two are so strikingly distinct that they
appear to be widely separated species. Reeve’s name should be retained
as a variety.

Morula tuberculata (Blainville).
Ricinula (Sistrum) tuberculate Blainville: Tryon, Man. Conch,, vol. 2, p. 186, pl. 57,
figs. 218, 220, 1880.
Ricinula fuberculata Blainville: Martini and Chemnitz, Conch.-Cab., Ricinula, Kiister,

p. 9, pl. 2, figs. 6, 7, 18009.

Nukualofa, outer zone of fringing reef, under hurricane blocks, fairly common;
Nukualofa, on shore rocks, several; Nukualofa, on loose stones by pier, common; a few
miles east of Nukualofa, on rocks near shore, several; Hufagalupe, wave bench, openly
exposed, common; Houma and Haakama, on wave bench, openly exposed, several.

Most of the specimens at Hufagalupe are larger than those found else-
where ; those from the pier at Nukualofa are the smallest of all. This species,
common on both leeward and windward shores of Tongatabu, differs from
the Hawaiian form in its larger size and more globular shape.

Morula undata (Chemnitz).
Ricinula (Sistrum) undata Chemnitz: Tryon, Man. Conch.,, vol. 2, p. 189, pl. 59, figs.
250-268, 270, 271, 1880.
Ricinula fiscellum Chemnitz: Martini and Chemnitz, Conch.-Cab., Ricinula, Kiister,
p. 20, pl. 4, fig. 1, 1862.
Murex undata Chemnitz: Martini and Chemnitz, Conch.-Cabh., Murex, etc., Kiister,
p. 121, pl. 306, figs. 7, 8, 1844.
Nukualofa, 2d zone of fringing reef, on rocks, several; Nukualofa, on rocks by pier,
1; 2 miles east of Nukualofa, on rocks near shore, 1; 3 miles east of Nukualofa, on rocks
near shore, 2.

As Tryon points out, much confusion has occurred in the synonymy of
Morula fiscellum. Murex undata and Ricinula fiscellum of Chemnitz are
synonymous. Ricinula fiscellum Chemnitz (Reeve, Conch. Icon., vol. 3, sp. 28,
1846) is also a form of Morula undata. 'The Tongan specimens show more
variation in form than those collected on the shore bar about a mile cast of
Suva, Fiji, where the species was commonn.
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Murex adustus Lamarck.

Murex adustus Lamarck, Animaux s. Vert.,, 2d ed., vol. 9, p. 573, 1843.
Murex adustus Lamarck: Kiener, Icon. Cog. Viv,, p. 38, pl. 33, fig. 1.
Murex adustus Lamarck: Tryon, Man. Conch., vol. 2, p. 9o, pl. 15, figs. 148, 140, 1880.

Two shells found on the reef of Makahaa were of a much lighter color
than those collected on the shore bar, a mile east of Suva, Fiji, in which
locality it was common. This species varies considerably in size, color, and
development of fronds. It appears, however, to be sufficiently distinct in all
its variations to be separated from others. Tryon figures several variations
'in size, form, and color.

Murex ramosus Linnaeus.
Murex ramosus Linnaeus: Syst. Nat., 1oth ed., p. 747, 1758.
Murex ramosus Linnaeus: Tryon, Man. Conch., vol. 2, p. 03, pl. 1, figs. 1, 2, 1880.
Leeward Tongatabu, Makahaa, on reef, 1, collected by Tongan fisherman; Fafa
Island, 2 living specimens, collected by Tongan fisherman.
This large, conspicuous Murex of the Indo-Pacific is easily dis-
tinguished from others by its flaring canal and pink lips.

Murex tripterus Born.

Murex tripterus Born: Tryon, Man. Conch,, vol. 2, p. 87, pl. 41, fig. 531, 1880.
Murex tripterus Born: Martini and Chemnitz, Conch.-Cab., Murex, Ranella, etc.,
Kiister, p. 08, pl. 34, fig. 1, 1844.

Hufagalupe, on wave bench, 1.

I have seen no specimens of this species and base my determination entirely
upon literature. According to Martini and Chemnitz, it is related to M. pel-
lucidus and M. pinnatus but is entirely distinct from them.

Nassa arcularia (Linnaeus).

Buccinwm arcularia Linnaeus, Syst. Nat., 1oth ed., p. 737, 1758.

Nassa (Arcularia) arcularia (Linnaeus) : Tryon, Man. Conch., vol. 4, p. 24, pl. 7, figs.
9, 10, 188z.

Nassa arcularia Lamarck: Reeve, Conch. Icon., vol. 8, sp. 25, figs. 25, @, b, 1853.
Nukualofa, inner zone of fringing reef, in sandy mud, openly exposed, several,

This species may be readily recognized by its sculpturing and form.

Nassa concinna Powis.

Nassa (Hima) concinna Powis: Tryon, Man. Conch,, vol. 4, p. 48, pl. 15, figs. 256,
258, 250, 1882.

Nassa concinna Powis: Reeve, Conch. Icon., vol. 8, sp. 82, 1853.
Nukualofa, inner zone of fringing reef, 2 dead shells.

The fine sculpturing of this species appears to he unique.

Nassa crassa Koch.

Nassa (Phrontis) crassa Koch: Tryon, Man. Conch,, vol. 4, p. 42, pl. 13, figs. 188-100,
1882.
Nukualofa, fringing reef, 1 dead and 1 living shell.

This very solid little shell seems to be distinct from all other species.
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Nassa glans (Linnaeus).
Buccinumn glans Linnaeus, Syst. Nat., 1oth ed., p. 737, 1738.
Nassa (Alectrion) glans Linnaeus: Tryon, Man. Conch,, vol. 4, p. 27, pl. 8, figs. 45-

49, 52-54, 1882
Three miles east of Nukualofa, reef, 1 dead shell.

This is the largest species of the genus; some varieties of it are com-
paratively small. '

Nassa monile Kiener,
Nassa (Alectrion) monile Kiener: Tryon, Man, Conch., vol. 4, p. 28, pl. 9, figs. 60-68,
1882.
Nassa monile Kiener: Reeve, Conch. Icon., vol. 8 sp. 38, 1853.
Nukualofa, inner zone of fringing reef, on bottom of sandy mud, several: 2 miles
east of Nukualofa, on sand near shore, 1; 3 miles east of Nukualofa, on sand near
shore, 2.

This species appears to be closest to N. hirta Kiener, and is known by
many varieties.

Natica marochiensis (Gmelin)
Nerita marochiensis Gmelin: Linnaeus, Syst. Nat, (Gmel. ed.), vol. 1, p. 3673, 1788.
Natica marochiensis (Gmelin) : Tryon, Man. Conch., vol. 8, p. 22, pl. 5, figs. 74-96,
1886.

Nukualofa, inner reef zone, 1 living and 5 dead specimens.

This species has a great range in size and coloration and is remarkable for
its wide distribution. ‘T'ryon reports it from the following localities: West
Africa, West Indies, Panama to Mazatlan, Society and Philippine Islands,
Australia. It is also common in Hawaii.

Nerita albicilla Linnaeus.

Nerita albicilla Linnaeus, Syst. Nat., 1oth ed., p. 778, 1758,
Nerita albicilla Linnaeus: Tryon and Pilsbry, Man. Conch., vol. 10, p. 19, pl. 2, figs.
21-26, 1888.
Nukualofa, at high water mark along pier, on loose stones, abundant; Nukualofa,
2d zone of fringing reef, on rocks, 2; 3 miles east of Nukualofa, 2d zone of fringing
reef, on rocks; common; Monu reef, common,

A well-defined species and constant in form.

Nerita plicata Linnaeus.

Nerita plicata Linnaeus: Syst. Nat., 1oth ed., p. 770, 1758.
Nerita plicata Linnaeus: Tryon and Pilsbry, Man. Conch., vol. 10, p. 27, pl. 5, figs.

81-83, 1888.

Nukualofa, along shore at high water mark, on imported basaltic rocks, several;
Nukualofa, outer zone of fringing reef, under hurricane block, 1; windward Tongatabu,
Haakama, sea cliff above wave bench, common, shells larger than in other parts of
Tongatabu; Houma, sea cliffs above wave bench, z.

Nerita reticulata Karsten.
Nerita reticulata Karsten: Tryon and Pilsbry, Man. Conch., vol. 10, p. 21, pl. 3, figs.
49, 50, 1888
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Nerita reticulata fragum Reeve: Martini and Chemnitz, Conch.-Cab., Nerita and Neri-
topsis, Martens, p. 109, pl. 13, figs. 21, 22, 1889.
Nulkualofa, along shore at high water mark, on imported basaltic rocks, abundant.

The specimens here are of a much lighter color than a lot collected on
the shore rocks about 4 miles west of Suva, Fiji. The columellar blotch is
constant in the numerous specimens collected in Tonga and Fiji and appears
to be the chief distinguishing character of the species,

Nerita undata Linnaeus.

Nerita undata Linnaeus: Syst: Nat., 1oth ed., p. 770, 1758.
Nerita undata Linnaeus: Tryon and Pilsbry, Man. Conch., vol. 10, p. 28, pl. 5, fig. 91,
1888.
Nerita chrysostoma Reclus: Reeve, Conch. Icon., vol. o, sp. 18, figs. 18, a, b, 1835.
Three miles east of Nukualofa, near shore, 1 shell dead but fresh.

This is considered by T'ryon and Pilsbry an exceedingly variable species
of which they have recognized many varieties. A good example of the same
form from Fiji in the Garrett collection, Bernice P. Bishop Museum, is
labeled Nerita maxima Gmelin. 1 do not see how this error could have been
made.

Nerita undata striata Burrow.
Nerita undata striate Burrow: Tryon and Pilsbry, Man. Conch., vol. 10, p. 28, figs.

01-04, 1888.
Nerita striata Burrow: Martini and Chemnitz, Conch.-Cab., Nerita and Neritopsis,

Marten, p. 37, pl. 7, figs. 1-5, 1880.
One mile from Nukualofa, on shore rocks of lagoon, 3.

These specimens from Nukualofa agree very closely with some collected
on the shore rocks about four miles west of Suva, Fiji, which show great
variation in color and columellar dentition.

Ovula ovum (Linnaeus).
Bulla ovum Linnaeus: Syst. Nat., 1oth ed,, p. 725, 1758.
Owula ovwm (Linnaeus) : Tryon, Man. Conch., vol. 7, p. 246, pl. 1, figs. 11, 12, 188s.
Makahaa, outer margin of reef, 2 living shells, collected by natives; Nukualofa,
Ualagalalo reef, 1 living shell, collected by native fisherman.

Both foot and mantle of this unique and well-known species are black and
produce a strong color contrast to the glistening white surface of the shell.

Peristernia nassatula (Lamarck).
Tarbinella nassatula Lamarck: Animaux s, Vert., 2d ed., vol. 9, p. 387, 1843.
Turbinella nassatula Lamarck: Reeve, Conch. Icon., vol. 4, sp. 45, figs. 45a, 450, 1847.
Peristernia nassatula (Lamarck) : Tryon, Man. Conch,, vol. 3, p. 8o, pl. 64, figs. 44-51,
52, 58, 1881.
Hufagalupe, wave bench, on rocks, 1.

Peristernia spinosa (Martyn).

Peristernia spinosa (Martyn) : Tryon, Man. Conch., vol 3, p. 8o, pl. 64, figs. 48-50,
1881.
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Turbinella spinosa Martyn: Martini and Chemnitz, Conch.-Cab., Turbinella and Fas-

ciolaria, Kiister and Kobelt, p. 30, pl. 10, figs. 4, 5, 1876.

Nukualofa, outer zone of fringing reef, under hurricane blocks, several; 2 miles
east of Nukualofa, near shore, on rocks, 1; 3 miles east of Nukualofa, near shore, on
rocks, 1.

Some Tongan specimens are encircled by brown bands ; specimens collected

near Suva, Fiji, lack the brown bands.

Peristernia subincarnata Garrett.

Nukualofa, outer zone of fringing reef, under hurricane block, 1 specimen.

This shell agrees closely with one from the barrier reef off Apia, Samoa.
Determination has been based entirely upon a comparison with four speci-
mens from Fiji in the Garrett collection in Bernice P. Bishop Museum. I
have no access to Garrett’s description or to any reference to it.

Planaxis sulcata Born.
Planaxis sulcatus Born: Tryon, Man. Conch., vol. 9, p. 276, pl. 52, figs. 22-27, 1887.
Nukualofa, fringing reef near shore, several dead specimens.
The shells collected are much larger than those collected in living state
on the shore bar near Suva, Fiji.

Pisania ignea (Gmelin).
Buccimum ignewm Gmelin: Syst. Nat. (Gmel. ed.), vol. 1, p. 3404, 1788.
Pisania ignea (Gmelin) : Tryon, Man. Canch., vol. 3, p. 145, pl. 71, figs. 100-194, 1881.
Buccinum pictum Reeve: Conch. Icon., vol. 3, sp. 74, 1846.
Nukualofa, outer zone of iringing reef, under hurricane blocks, several; Vavau,
Neiafu limestone quarry, 1 fossil, Hoffmeister and Ostergaard.
This species is represented by several varieties which differ in size, form,
and color. The Tongan form seems typical of the species and is like that
found in Hawaii. Buccinum pictum Reeve is a synonym that represents the

typical form well.

Polinices candidissima (Le Guillon).
Natica candidissima Le Guillon: Tryon, Man. Conch., vol. 8, p. 46, pl. 16, fig. 49; pl.
19, fig. 05, 1886.
Natica jukesii Reeve: Conch. Icon., vol. 9, sp. 84, figs. 84 a, b, 1855.
Nukualofa, inner zone of fringing reef, sandy mud, several dead shells.
Distinguished from P. flemingiana Recluz by its greatly reduced and

depressed spire.

Polinices melanostoma (Gmelin).

Nerita melanostoma Gmelin: Linnaeus, Syst. Nat. (Gmel. ed.), vol, 1, p. 3674, 1788.
Natica melanostoma (Gmelin) : Tryon, Man. Conch., vol. 8 p. 50, pl. 21, figs. 13-18,
1886,
Nukualofa, inner zone of fringing reef, in sandy mud, several; 2z miles east of Nuku-
alofa, inner zone of fringing reef, in sandy mud, 1.

The species may easily be recognized by its light brown bands and blackish
columellar lip.
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Pterocera lambis (Linnaeus).

Strombus lambis Linnaeus: Syst. Nat., 1oth ed., p. 743, 1758.
Pterocera lambis (Linnacus) : Tryon, Man. Conch., vol. 7, p. 124, pl. 8, figs. 1-3, 1885,
Makahaa, among rocks, openly exposed in sandy places, 2.

This common Indo-Pacific species varies much in size and proportionate
length and curvature of its digitations, but is very distinct from all other
known species.

Pyramidella sulcata A. Adams.

Pyramidella sulcata A. Adams: Tryon, Man. Conch., vol. 8, p. 301, pl. 72, figs. 79-83,
1886.
Nukualofa, inner zone of fringing reef, in sandy mud, 2.

The specimens from Nukualofa agree closely with one found at Suva,
Fiji, and with those of Hawaii, where it is very common.

Solida sulcata (Gmelin).
Solida sulcata Gmelin: Tryon and Pilsbry, Man. Conch., vol. 15, p. 143, pl. 204, figs.
39, 46-48, 1803.
Nukualofa, inner zone of fringing reef, 4 dead shells; 3 miles east of Nukualofa, near
shore, in shallow water, 2 dead shells.

Tryon and Pilsbry state that this species is subject to great mutation in
form, size, and color.

Strombus dentatus rugosus Sowerby.
Strombus dentaius rugosus Sowerby : Tryon, Man. Conch., vol. 7, p. 119, fig. 72, 1885.
Strombus rugosus Sowerby: Reeve, Conch. Icon., vol. 6, sp. 16, 1850.
Three miles east of Nukualofa, fringing reef near shore, in sand pockets on rocky
bottom, several dead, perfectly preserved shells; Nukualofa, reef, 1 dead shell.

Strombus dentatus Linnaeus has many varieties. Tryon included
S. rugosus Sowerby, and 1 have included it, though with doubt.

Strombus floridus Lamarck.

Strombus floridus Lamarck, Animaux s. Vert., 2d ed., vol. g, p. 707, 1843.
Strombus floridus Lamarck: Tryon, Man. Conch.,, vol. 7, p. 119, pl. 7, figs. 73-76, 8o,
83, 188s.
Nukualofa, 2d zone of fringing reef, openly exposed on rocks, several; Makahaa, on
reef, 2; windward Tongatabu, Houma, Haakama, and Hufagalupe, on wave bench, sev-
eral. At Suva, Fiji, numerous hermit crab specimens were seen on the shore bar,

Although this species varies greatly in coloration and considerably in form,
it is sufficiently distinct from all others to be readily recognized.

Strombus gibberulus Linnaeus.
Strombus gibberulus Linnaeus: Syst. Nat., 1oth ed., p. 744, 1758.
Strombus gibberulus Linnaeus: Tryon, Man. Conch,, vol. 7, p. 121, pl. 8, fig. 85, 188s.
Strombus gibberulus Linnaeus: Reeve, Conch. Icon,, vol. 6, sp. 15, figs. 15, a, b, 1850.
Two miles east of Nukualofa, fringing reef, near shore, sandy mud, openly exposed,
several colonies with numerous individuals; Nukualofa, inner zone of fringing reef,
several.
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This very common and well-defined Indo-Pacific species inhabits the
shallow waters of sheltered sandy and muddy beaches.

Terebra cerithina Lamarck.

Terebra cerethina Lamarck: Tryon, Man. Conch., vol. 7, p. 12, pl. 2, figs. 30, 14, 188s.
Terebra cerithina Lamarck: Martini and Chemnitz, Conch.-Cab., Folutacea, Menke
and Kiister, p. 17, pl. 4, fig. 6, 1841.
Pagaimotu, near shore, sandy mud, 1 dead shell.

This species, which also occurs in Hawaii, is sufficiently distinct to be
determined with assurance,

Terebra subulata (Linnaeus).

Buccinuwm subulatum Linnaeus: Syst. Nat. (Gmel. ed.), vol. 1, p. 3400, 1788.

Terebra subulata (Linnaeus): Tryon, Man. Conch,, vol. 7, p. 10, pl. 1, fig. 3, pl. 3,
fig. 35, 1885.
Three miles east of Nukualofa, sand bar, 1 dead shell.

Not uncommon in Hawaii. Usually recognized by revolving square brown
spots and faint groove below the suture.

Thais hippocastanum (Lamarck).

Purpura hippocastanum Lamarck: Animaux s. Vert,, 2d ed., vol. 10, p. 64, 1844.
Purpura hippocastanum Lamarck: Tryon, Man. Conch., vol. 2, p. 162, pl. 45, figs.
36-43, 1880.
Purpura hippocastanum Linnaeus: Reeve, vol. 3, sp. 34, figs. 34, a-c, 1846.
Haakama, undercut cliff along wave bench, common in several stages; Hufagalupe,
wave bench, 1 living and 1 dead; Nukualofa, along pier at high water mark, on loose
stones, 2.

Tryon includes several varieties with this species. It appears to me that
specimens from Tongatabu are too near the type of the species to be con-
sidered a variety.

Thais hippocastanum distinguenda (Dunker).

Purpura hippocastanwm distinguenda Dunker: Tryon, Man. Conch. vol. 2, p. 162,
pl. 45, fig. 37, 1880,
Purpura hippocastanum Lamarck: Kiener, Icon. des Coqu. Viv., p. 52, pl. 13, figs.
36, a, variété.
Haakama, wave bench, on undercut sea cliff and lower part of sea cliff, several,
found with 7. hippocastanum, though entirely distinct from them; Hufagalupe, on wave
bench, 2.

This is a well-pronounced variety. All specimens collected at Tongatabu
differ from the type of the species in form and coloration.

Thais hippocastanum intermedia (Kiener).

Purpura hippocastanuwm intermedia Kiener: Tryon, Man. Conch,, vol. 2, p. 162, pl. 45,
fig. 41, 1880.

Purpura intermmedia Kiener: Reeve, Conch. Icon., vol. 3, sp. 38, 1846.
Hufagalupe, wave bench, 1 dead shell,
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I do not know whether this form has been found to intergrade with
T. hippocastaneum or any of its varieties. In Hawaii this is the only form
of the species known.

Thais pica (Blainville).

Purpura pica Blainville: Tryon, Man, Conch,, vol. 2, p. 163, pl. 46, figs. 46, 47, 52, 53,
1880.
Purpura pica Blainville: Reeve, Conch. Icon., vol. 3, sp. 36, 1846.
Hufagalupe, wave bench, 3 dead and 1 living; Nukualofa, on loose stones by pier,
1; Makahaa, reef, 1.

This very solid species seems entirely distinct from all others in the genus.

Tonna olearium (Bruguiére).

Dolinm olearium Bruguiére: Tryon, Man. Conch., vol. 7, p. 262, pl. 2, fig. 8, 188s.
Dolium olearium Bruguiére: Martini and Chemnitz, Conch.-Cab., Cassis, Oniscia,
Doliwm, etc., Kiister, p. 68, pl. 61, fig. 1, 1857.
Leeward Tongatabu, Pagaimotu, beach, 1 dead, collected by native.

Tryon figures and describes three varieties of this species.

Tonna perdix (Linnaeus).
Bueccinmumn perdix Linnaeus: Syst. Nat., 1oth ed., p. 734, 1758.
Dolium perdix (Linnaeus) : Tryon, Man. Conch., vol. 7, p. 264, pl. 3, fig. 15; pl. 4,

figs. 23-25, 1885.

Dolivm perdiz (Linnaeus) : Martini and Chemnitz, Conch.-Cab., Cassis, Oniscia, Do-

lium, etc., Kiister, p. 69, pl. 61, fig. 2, 1857.

Eua, beach, 1 shell, Parks.

This well-known species offers little difficulty of identification owing to
the distinctive features of its shell. It is also remarkable for its circumter-
restrial distribution. Martini and Chemnitz make the following remark:
“Wie in der Form, so bietet diese Art auch in der Verbreitung eine Ausnahme
von den Ubrigen, meist auf eine bestimmte Gegend heschkrinkten Arten.
Man findet sie auf beiden Halbkugeln, am Senegal, in West- und Ostindien
und im stillen Meer.”

Trochus calcaratus Souverbie.

Trochus calcaratus Souverbie: Tryon and Pilsbry, Man, Conch., vol. 11, p. 30, pl. 2,
fig. 15; pl. 8, figs. 83, 84, 1880.
Nukualofa, outer zone of fringing reef, under hurricane blocks, 2.
Tryon and Pilsbry state that this form, like T". tubiferus Kiener, is prin-
cipally distinguished by the fistulous or perforated peripheral tubercles.

Trochus incrassatus creniferus Kiener.

Trochus incrassatus creniferus Kiener: Tryon and Pilsbry, Man. Conch,, vol. 11, p. 27,
pl. 7, figs. 67, 68, 1880.
Hufagalupe, wave bench, foot of sea cliff, several dead shells; Houma, wave bench,
1 dead ; Houma, sea cliff, several fossils.
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Among these few examples a considerable difference is seen in the height
of the shell compared to width, which would show that such a difference is
only an individual variation. The Tongan specimens possess some characters
that belong to T'. incrassatus and some that belong to variety creniferus, but
appear to be closer to the latter. A number of specimens collected by T. T.
Dranga and L. A. Thurston on Tutuila, Samoa, agree closely to the Tongan
form.

Trochus obeliscus Gmelin.

Trochus obeliscus Gmelin: Linnaeus, Syst. Nat. (Gmel. ed.), vol. 1, p. 3570, 1788.
Trochus obeliscus Gmelin: Tryon and Pilsbry, Man. Conch., vol. 11, p. 19, pl. 2, figs.

13, 14, 1889.
Leeward Tongatabu, Monu reef, shallow water with moderate surf, several; Maka-
haa, reef, 2; Houma, sea cliff, several fossils.

Tryon states, “I believe that this is 7. pyramis of Born, but since there
is some doubt about it, I have followed the precedent of Dr. Fisher in adopt-
ing Gmelin’s name.” I believe it is safe to agree with this conclusion.

Trochus tubiferus Kiener.

Trochus tubiferus Kiener: Tryon and Pilsbry, Man. Conch., vol. 11, p. 31, pl. 6, figs.
62, 63, 1880.
Nukualofa, outer zone of fringing reef, under hurricane blocks, several; Houma, sea
cliff, several fossils; Holoipepe quarry, 1 fossil.

The carinated and spinose periphery of this species appears to be one of
its distinctive characters.

Turbo argyrostomus Iinnaeus.

Turbo argyrostomus Linnaeus: Syst. Nat., 1o0th ed., p. 764, 1758.
Turbo argyrostomus Linnaeus: Tryon and Pilsbry, Man. Conch., vol. 10, p. 197, pl. 40,
fig. 18, 1888.
Makahaa, reef, 2; Hufagalupe, wave bench, 2 dead shells; Houma, sea cliff, many
fossil shells and opercula; Haakama, sea cliff, 1 fossil; Nukualofa quarry, several fos-
sils, Hoffmeister.

There is no doubt that there are several geographical races or varieties
of this species that might be considered distinct species, if it were not for the
series of intergradations linking them. 7. margaritaceus Linnaeus, according
to the author’s description, differs very little from his T'. argyrostomus. It is
a question whether T'. infercostalis Menke should not also be considered a
variety.

Turbo chrysostomus Linnacus.
Turbo chrysostomus Linnaeus: Syst. Nat,, 10th ed., p. 762, 1758.
Turbo chrysostomus Linnaeus: Tryon and Pilsbry, Man. Conch,, vol. 10, p. 200, pl.
40, fig. 10, 1888.
Nukualofa, outer zone of fringing reef, under hurricane blocks, fairly common; 2
and 3 miles east of Nukualofa, fringing reef, under loose stones, several; Nukualofa,
pier, at high water mark on loose stones, 3.
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Tryon and Pilsbry state that the golden-orange color of the throat is
diagnostic of this species,

Turbo crassus Wood.
Turbo crassus Wood: Tryon and Pilsbry, Man. Conch,, vol. 10, p. 104, pl. 47, fig. 20,
1888.

Houma, on wave bench, foot of sea cliff, 1; Houma, sea cliff, 2 fossils; Fua, beach
1 operculum, Parks.

This ponderous Turbo is so distinct in form and sculpturing that its iden-
tification involves little difficulty.

Turbo setosus Gmelin.

Turbo setosus Gmelin: Linnaeus, Syst. Nat. (Gmel. ed.), vol. 1, p. 3504, 1788.

Turbo setosus Gmelin: Tryon and Pilsbry, Man. Conch,, vol. 10, p. 195, pl. 63, fig. 32,
1888.

Turbo setosus Gmelin: Reeve, Conch. Icon., vol. 4, sp. 37, 1848.
Hufagalupe, wave bench, on rocks, several; Haakama, on wave bench, several.

A combination of characters that is present seems to exclude this species
from all others.

Turbo petholatus Linnaeus.

Turbo petholatus Linnaeus: Syst. Nat.,, 1oth ed., p. 762, 1758.
Turbo petholatus Linnaeus: Tryon and Pilsbry, Man. Conch., vol. 10, p. 193, pl. 40
fig. 14, 1888.
Turbo petholatus Linnaeus: Reeve, Conch. Icon., vol. 4, sp. 12, 1848.
Nukualofa, fringing reef, 1 dead shell; Nukualofa, limestone quarry, 1 fossil, Hoff-
meister; Eua, on beach, 1, Parks.

This beautiful species, including T. silitaris Reeve (which Tryon con-
siders a synonym) and the varieties reevel Philippi and variabilis Reeve, seems
well defined and is characterized by its smooth, glossy shell and shiny, highly
colored operculum.

Vasum ceramicum (Linnaeus).
Veluta ceramica Linnaeus: Syst. Nat. (Gmel. ed.), vol. 1, p. 3462, 1788,
Turbinella, ceramica (Linnaeus) : Reeve, Conch. Icon., vol. 4, sp. 46, 1847.
Vasum ceramicum (Linnaeus) : Tryon, Man. Conch., vol. 4, p. 72, pl. 20, fig. 10, pl. 21,
figs. 15, 18, 1882,
Hufagalupe, wave bench, 2 dead specimens occupied by hermit crabs.

Vexillum nodosum (Swainson).

Turricula nodosa (Swainson) : Tryon, Man. Conch,, vol. 4, p. 103, pl. 56, figs. 638-641,
1882.

Mitra nodosa Swainson: Reeve, Conch. Icon,, vol. 2, sp. 106, figs. 106a, 196, 1844.
Hufagalupe, wave bench, in sand pockets, several.

This species may easily be recognized by its rounded tubercles.
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PELECYPODA

Antigona puerpera (Linnaeus).
Venus puerpera Linnaeus: Syst. Nat. (Gmel. ed.), vol. 1, p. 3276, 1788.
Venus puerpera Linnaeus: Martini and Chemnitz, Conch.-Cab., Veneracea, Pfeiffer,

p. 145, pl. 10, figs. 4, 5, 1860.

Venus puerpera Linnaeus: Reeve, Conch. Icon., vol. 14, sp. 10, 1863.

Separate valves of this species occur in considerable number along the
beach and close to the shore of leeward Tongatabu. I saw no living speci-
mens of it. Similarly, on the shore bar near Suva, Fiji, dead shells were
also found, a number of them with the two valves united. Reeve comments
that “the rust-stained coloring of this well-known species is not an unim-
portant character.”

Antigona reticulata (Linnaeus).
Venus reticulata Linnaeus: Syst. Nat. 1oth ed., p. 687, 1758.
Venus reticulata Linnaeus: Martini and Chemnitz, Conch.-Cab., Veneracea, Pfeiffer,
P. 143, pl. 10, figs. 1, 2, 1869.
Houma, sea cliff, 1 fossil.
No living specimens were seen in Tonga. A few were found on the barrier
reef at Apia, Samoa. In Hawaii it is not uncommon in the living state, and
as a fossil it is abundant in the limestone of Oahu.

Arca antiquata Linnaeus.

Area antiguata Linnaeus: Syst. Nat., 1oth ed., p. 604, 1758.
Avrca antiguata Linnaeus : Reeve, Conch. Icon,, vol. 2, sp. 60, 1844.
Makahaa, rocky bottom on reef, 2.

Shells of this species litter the beach of leeward Tongatabu for miles and
are probably derived from native refuse heaps. They are brought in from
outlying reefs, as they have an important food value. The species appear
to be common in Fiji as well as in Tonga. I believe that this identification is
correct.

Arca divaricata (Sowerby).

Arca divaricata (Sowerby) : Martini and Chemnitz, Conch.-Cab., Arca, Kobelt, p. 111,
pl. 20, figs. 6-9, 1891,

Arca divaricata (Sowerby) : Reeve, Conch. Icon., vol. 2, sp. 108, 1844.
Holoipepe quarry, 1 fossil.

No living specimens were seen in Tonga. An elongated form from the

Tuamotus is in the Garrett collection. The species may be identified best by
its divaricated ribs on the concave posterior area.

Arca fusca Bruguiére.

Avrca fusca Bruguiére: Martini and Chemnitz, Conch.-Cab., Arca, Kobelt, p. 18, pl. 4,
fig. 2; pl. 6, figs. 5, 6, 1801.
Area fusca Bruguiére: Reeve, Conch. Icon., vol. 2, sp. 82, 1844.
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Nukualofa, outer zone of fringing reef, several, attached by their byssus to hurricane
blocks; leeward Tongatabu, Monu reef, common, attached by their byssus to under side
of hurricane blocks; Makahaa reef, exposed on rocks, 2; Nukualofa quarry, several
fossils; Holoipepe quarry, 1 fossil, Hoffmeister; Vavau, Neiafu, limestone excavation,
2 fossils.

Arca maculata Reeve.

Arca maculata Reeve: Conch. Icon., vol. 2, sp. 71, 1844.

Arca maculata Sowerby: Martini and Chemnitz, Conch.-Cab,, Arca, Kobelt, p. 76,
pl. 21, figs. 7-10, 1801.
Nukualofa, in outer zone of fringing reef, 2.

This small species is conspicuous for its sharply marked-off posterior area.

Cardita variegata Bruguiére.
Cardita varicgata Bruguiére: Martini and Chemnitz, Conch.-Cab., Carditaceen, Clessin,
p. 23, pl. 3, figs. 8, o; pl. 11, figs. 5, 6, 1888.
Cardita variegata Bruguiére: Reeve. Conch.-Cab.,, vol. 1, sp. 3, 1843.

Nukualofa, on fringing reef, 1; Nukualofa quarry, 1 fossil, Hoffmeister.

This species may be distinguished from C. calyculata Linnaeus by a much
less anteromedian curvation of the umbo region and by its much more strongly
imbricated posterior ribs. C. calyculate Linnaeus is reported from the Medi-
terranean and the Portuguese coast.

Cardium fragum Linnaeus.

Cardium fragum Linnaeus: Syst. Nat., 1oth ed., p. 679, 1758.
Cardium fragum Linnaeus: Martini and Chemnitz, Conch.-Cab., Cardiacea, Eduard
Romer, p. 105, pl. 4, figs. 9, 10, 1860.
Nukualofa, inner zone of fringing reef, in sandy mud, 2.
This species is readily distinguished from C. hemicardium, to which it is
probably most closely related, by a much more obtuse anterolateral angle, a
bluntly rounded longitudinal keel, and much closer approximation of umbones.

Cardium lyratum Sowerby.

Cardium Iyratum Sowerby: Martini and Chemnitz, Conch.-Cab., Cardiacea, Romer,
p. 96, pl. 14, figs. 4, 5, 6, 1860.
Cardium Ilyratum Sowerby: Reeve, Conch. Icon., vol. 2, sp. 12, 1844.
Pagaimotu, on sandy and muddy beach, 1 dead shell,
Reeve states: “The Cardium lyraiwm may be distinguished from the
Cardium pectinatum (C. aeolicum Born), to which it is so closely allied, by
its having no smooth area on its posterior side.”

Cardium maculosum Wood.

Cardium maculosum Wood: Reeve, Conch. Icon., vol. 2, sp. 76, 1845.
Nukualofa, limestone quarry, 1 fossil, Hoffmeister.

This small species is characterized by its very fine ribs.
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Cardium orbita Broderip and Sowerby.

Cardium orbita Broderip and Sowerby : Zool. Soc., Proc., p. 83, 1833.
Cardium orbita Broderip and Sowerby : Reeve, Conch. Icon., vol. 2, sp. 85, 1845.
Holoipepe quarry, 2 fossils, Hoffmeister and Ostergaard; Mua Road quarry, 1 fossil,
Hoffmeister.
This species is common in living state in Hawaii. Reeve remarks: “The
sculpture of this species is well characterized by oblique alternately diverging
minute scales which ornament the middle ribs.”

Cardium unedo Linnaeus.

Cardinum unedo Linnaeus: Syst. Nat., 1oth ed., p. 680, 1758.
Cardium unedo Linnaeus: Martini and Chemnitz, Conch.-Cab., Cardiacea, Eduard
Rémer, p. 101, pl. 4, figs. 11, 12, 1869.
Cardium unedo Linnaeus: Reeve, Conch. Icon., vol. 2, sp. 13, 1844.
Nukualofa, inner zone of fringing reef, exposed or concealed in sandy mud, several ;
3 miles east of Nukualofa, near shore, in shallow water on sandy bottom, 1 dead shell.
May not be uncommon in the sandy mud of the inner zone of the fringing reef, as many
separate valves are seen along the shore.

This Cardium seems to be quite distinct, and I know no other species that
could be confused with it.

Chama iostoma Conrad.
Chama iostoma Conrad: Martini and Chemnitz: Conch.-Cab., Chamiden, Clessin, p. 19,
pl. 7, fig. 4, 1880.
Fua, beach, 2 upper valves, Parks.
Chione lamarckii Gray.
Nukualofa, inner zone of fringing reef, exposed or buried in sandy mud, several.

The only source of identification of this species was comparison with
specimens in the Garrett collection in Bernice P. Bishop Museum.

Chlamys pallium (Linnaeus).

Ostrea pallivm Linnaeus: Syst. Nat., 10th ed., p. 697, 1758.
Pecten pallivm (Linnaeus) : Reeve, Conch. Icon., vol. 8, sp. 63, figs. 63, a-c, 1853.
Nukualofa, 2d and 4th zones of fringing reef, several, attached by their byssus to
rocks; Makahaa, reef, several; Haakama, sea cliff, 2 fossils, Hoffmeister.

This species shows considerable range of coloration. Color variety 63, a4,
of Reeve agrees very closely with the Tongan form.

Chlamys radula (Linnaeus).

Ostrea radula Linnaeus: Syst. Nat., 1oth ed., p. 697, 1758.

Pecten radula (Linnaeus) : Martini and Chemnitz, Conch.-Cab., Spondylus and Pecten,
Kiister and Kobelt, p. 54, pl. 13, figs. 1, 2, 1888.

Pecten radula (Linnaeus) : Reeve, Conch. Icon., vol. 8, sp. 83, 1853.
Three miles east of Nukualofa, fringing reef, on rocks, 4.

This species is peculiarly distinct.
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Chlamys squamosus (Gmelin).

Osirea squamosa Gmelin: Linnaeus, Syst. Nat. (Gmel. ed.), vol. 1, p. 3310, 1788.
Pecten hybridus (Gmelin) : Martini and Chemnitz, Conch.-Cab., Spondylus and Pec-
ten, Kiister and Kobelt, p. 86, pl. 10, figs. 7, 8; pl. 22, figs. 5, 7, 10, 1838.
Pecten squamosus (Gmelin) : Reeve, Conch. Icon., vol. 8, sp. 63, 1853.
Makahaa, reef, in rocky places, several; Nukualofa, in outer zone of fringing reef, 1.

I do not believe with Martini and Chemnitz that Gmelin’s Ostrea hybrida
is synonymous with his O. squamosa. Gmelin reports O. hybrida from Nor-
wegian waters and does not mention the scaly ribs which characterize
O. squamosa. This species has a wide range of color forms.

Circe dispar (Chemnitz).
Cytherea dispar Chemnitz: Martini and Chemnitz, Conch.-Cab., Feneracea, Pieiffer,
p. 32, pl. 11, figs. 5, 6, 1860.
Nukualofa, inner zone of fringing reef, in sandy mud, several (majority dead).
Circe gibbia (Lamarck).
Cytherea gibbia Iamarck, Animaux s. Vert., 2d ed., vol. 6, p- 323, 1835.
Cytherea gibbic Lamarck: Martini and Chemnitz, Conch.-Cab., Veneracea, Pfeiffer,
p. 51, pl. 18, figs. 7-0, 1860.
Nukualofa, fringing reef, 1; leeward Tongatabu, heach, several separate valves.

Large specimens from Samoa and Fiji are in Bernice P. Bishop Museum.

Circe transversaria (Deshayes).

Nukualofa, fringing reef, 1; 3 miles east of Nukualofa, fringing reef, 1.

I have seen no literature on this species and have been obliged to base my
determination upon specimens in the Garrett collection.

Codakia interrupta (Lamarck).
Cytherea inferrupta Lamarck: Animaux s. Vert., 2d ed,, vol. 6, p. 318, 1835.
Cytherea interrupta Lamarck : Martini and Chemnitz, Conch.-Cab., Feneracea, Pieiffer,
p. 261, 1860.
Lucina interrupta (Lamarck) : Reeve, Conch. Icon., vol. 6, sp. 5, figs. 5, a, b, 1850.
Three miles east of Nukualofa, fringing reef, near shore, in sandy mud, several dead

shells with valves united; Nukualofa, 1st zone of fringing reef, on sandy bottom, 1 dead
shell.

This species may be distinguished from Codakia punctata Linnaeus by its
much finer striations, but specimens from Tonga differ also in this respect,
so that the relationship between the two species seems still closer. Martini
and Chemnitz include it as a synonym with Lucina tigerina Linnaeus. 'This
does not seem to hold, as L. tigerina has distinctly crenulated sculpturing.

Codakia punctata (Linnaeus).

Venus punctata Linnaeus: Syst. Nat., 1oth ed., p. 688, 1758.

Lucina punctata (Linnaeus) : Martini and Chemnitz, Conch.-Cab., Feneracea, Pleiffer,
p. 262, pl. 19, figs. 8, o, 1869.

Lucina punctatae (Linnaeus) : Reeve, Conch, Icon., vol. 6, sp. 2, 1850.
Nukualofa, near shore, in sandy mud, 1.
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This species appears to be closely related to C. inferrupta Lamarck and
may be found to intergrade with it.

Codakia ramulosa (Gould).
Lucina ramulosa Gould, U. S. Expl. Exp., vol. 12, p. 413, pl. 36, figs. 523, a, b, 1856,
Nukualofa, fringing reef, 1.

This is no doubt one of the several forms of Reeve’s Lucina fibula.

Codakia tigerina (Linnaeus).
Venus tigerina Linnaeus: Syst. Nat., 1oth ed., p. 688, 1758.
Lucina tigering (Linnacus) : Reeve, Conch. Icon., vol. 6, sp. 3, 1850.

Nukualofa, inner zone of fringing reef, in sandy mud, 1; Nukualofa quarry, 1 large
fossil, Hoffmeister.

T believe that Reeve's Lucina exasperata should be treated as a synonym,
not even as a variety. IHis distinction between sculpturs and presence or
ahsence of a rose margin apparently does not hold. The species is remarkable
for its reported universal distribution in the tropics.

Corbis fimbriata (Linnaeus).

Venus fimbriata Linnaeus: Syst. Nat., 10th ed,, p. 687, 1758.
Fimbria fimbriata (Linnaeus) : Martini and Chemnitz, Conch.-Cab., Feneracea, Pfeif-
fer, p. 278, pl. 21, figs. 1, 2, 1860.
Nukualofa, inner zone of fringing reef, in sandy mud, several; about 3 miles east of
Nukualofa, near shore, in sandy mud, 2.
1 know of but one species included in this genus. The examples from
Tonga are of much smaller size than those described in the literature and
those in the Garrett collection of Bernice P. Bishop Museum.

Cytherea castrensis (Linnaeus).

Venus castrensis Linnaeus: Syst, Nat., ioth ed., p. 687, 1758.
Cytherea castrensis (Linnaeus) : Martini and Chemnitz, Conch.-Cab., Veneracea, Pfeif-
fer, p. 37, pl. 12, figs. 3-6, 1860.
Nukualofa, fringing reef, 1 single valve.
Martini and Chemnitz figure considerable variation of the brown waves
which characterize the outer surface of this species. Their figures are most
typical.

Lima fragilis Chemnitz.
Lima fragilis Chemnitz: Reeve, Conch. Icon., vol. 18, sp. 18, figs. 18, @, b, 1872.

Three miles east of Nukualofa, near shore, in sandy mud, several.

Of this species Reeve says: “The South Sea variety, fig. @ may be a little
less oblique and more ventricose than the Philippine one, fig. b, but there
seems to be no essential difference between them.” On the reef at Suva, Fiji,
I observed a specimen swimming by a flopping movement of its valves.



54 Bernice P. Bishop Musewm—DBulletin 131

Lima squamosa Lamarck.

Lima squamosa Lamarck: Animaux s. Vert., 2d ed., vol. 7, p. 115, 1836.
Lima squamosa Lamarck: Reeve, Conch. Icon., vol. 18, sp. 10, 1872.
Ostrea lima Linnaeus: Syst. Nat., 1oth ed., p. 699, 1758.
Mua Road quarry, Holoipepe quarry, and Nukualofa quarry, several fossils,
Hoffmeister.
Reeve’s figure and description agree very closely with these shells, some
of which are in a very good state of preservation. No living specimens were

seen in Tonga.

Lithophaga corrugata (Philippi).
Lithodomus corrugatus (Philippi) : Reeve, Conch. Icon., vol. 10, sp. 1, 1858.

Nukualofa quarry, 37, Hoffmeister; Holoipepe quarry, 15, Hoffmeister and Oster-
gaard; Mua Road quarry, 5, Hoffmeister. Seen in Tonga in fossil state only.

Most of the fossils of this rock-boring bivalve are represented by internal
moulds, and as its form is closely approached by at least three other South
Pacific species, considerable difficulty would have arisen in indentifying it
if it were not for one specimen which had a portion of both valves clinging to
the mould near its posterior end. 'The faint undulating corrugated lines
present on these shell fragments are the chief diagnostic characters of this
species (pl. 1, C).

Lucina vesicula Gould.
Lucina vesicula Gould: U. S. Expl. Exped., vol. 12, p. 414, pl. 36, figs. 525, a, b, 1856.
Nukualofa, inner zone of fringing reef, 2 entire shells.
Modiolus lignea Reeve.
Modiola lignea Reeve: Conch. Icon., vol. 10, sp. 58, fig. 71, 1858.
Nukualofa, inner zone of fringing reef, 1 dead shell with two united valves.
This is a rather solid ventricose shell which seems quite distinct from all
other species,

Modiolus metcalfei Hanly.
Modiola metcalfeir Hanly : Reeve, Conch. Icon., vol. 10, sp. 16, figs. 16, a, b, 1857.
Houma, wave bench, a few separate valves.
This species may be distinguished from all others by its form and colora-
tion.

Modiolus plumescens Dunker.

Nukualofa, beach, 1 fresh specimen with valves separated and animal removed.
The exact habitat is uncertain as this shell might have been brought in by natives from
distant reefs for food.

The only source of identification found is the Garrett collection of Bernice
P. Bishop Museum.
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Pinctada cumingii (Reeve).

Avicula cumingii Reeve: Conch. Icon., vol. 10, sp. 6, 1857.

Avicula (Meleagrima) cumingii Reeve: Martini and Chemnitz, Conch.-Cab., Avicula,
Dunker, p. 22, pl. 6, fig. 3, 1872.
Makahaa, reef, immature, 2 juveniles.
A closely related species of this fine pearl oyster, Pinctada galtsoffi

Bartsch, has been described recently from Hawaii.

Pteria castanea (Reeve).
Avicula castanea Reeve: Conch. Icon,, vol. 10, sp. 49, 1857.
Avicule castanea Reeve: Martini and Chemnitz, Conch.-Cab., Awvicula, Dunker, p. 61,
pl. 21, fig. 7, 1872.
Makahaa, reef, 1.
The anterior process from the umbo is longer and narrower than in the
form described by Reeve, but I know of no other form approaching it more
closely.

Tellina cruciata Spengler.

Nukualofa, inner zone of fringing reef, in sandy mud, 1 dead specimen with united
valves; Mua Road quarry, fossil, Hoffmeister.

I can find no literature on this species and base my conclusion solely on
three specimens in the Garrett collection of Bernice P. Bishop Museum.
This Tellina may prove synonymous with 7. staurella Lamarck.

Tellina scobinata Linnaeus.

Tellina scobinata Linnaeus: Syst. Nat., 1oth ed., p. 676, 1758.
Tellina scobinate Linnaeus: Martini and Chemnitz, Conch.-Cab., Tellina, Martini,

p. 73, pl. 20, figs. 5-8, 1774.

Eua, 2 valves of a beach shell, Parks.

Martini points out the diagnostic features of this species: “Diese Telline
wird durch ihren grossen, fast kreisiérmig, hinten allein durch eine kleine
Ein-und Ausbiegung gestorten Umriss von allen kenntlich gemacht.” The
species appears to be very closely related to T. elizabethae Pilsbry, the
Hawaiian species, in which the characteristic semilunar scales are finer,

Trapezium oblongum (Linnaeus).

Chama oblonga Linnaeus: Syst. Nat., 1oth ed., p. 692, 1758.
Cypricardia oblonga (Linnaeus) : Reeve, Conch. Icon., vol. 1, sp. 4, 1843.
Nukualofa quarry, in fossil state, Hoffmeister and Ostergaard; Holoipepe quarry,
in fossil state.
The species is found in Oahu as fossil and in living state is distributed
among the Hawaiian islands. It appears to be synonymous with T', duperreyi

Deshayes.



56 Bernice P. Bishop Museum—DBulletin 131

Tridacna gigas Lamarck,

Tridacna gigas Lamarck: Animaux s. Vert., 2d ed., vol. 7, p. 8, 1836.
Tridacna gigas Lamarck: Martini and Chemnitz, Conch.-Cab., Tridacna, Hippopus,

Kiister, p. 3, pl. 1, fig. 5, 1868.

Monu reef, common in many stages of growth; Nukualofa quarry, 2 fossils, Hoff-
meister ; Nukualofa, in reefs and shoal waters, brought to Nukualofa in large quantities
by native fishermen for food.

This mollusk attains by far the greatest size of all bivalves. It is easily
distinguished in adult form from other species and usually without much
difficulty in young stages.

SUMMARY

Of the 38 species of fossil marine mollusks collected in Tonga and iden-
tified, 27 were found living in the surrounding waters and the remaining 11
have been reported as living in the South Pacific or Central Pacific, several
of them in Tonga. None were found to be extinct.

Some of the species found only in fossil state seem to thrive in the
warmer waters of the Pacific, and others found common as fossils but rare
in the living state are known to be common in the warmer waters of Samoa.
From this the inference might be drawn that the Tongan waters had a
temperature when the fossiliferous limestone of Tongatabu was being
deposited higher than that existing at the present time.

The conditions of deposition of the Tongan limestone have a close
parallelism in the emergent limestone of Oahu.® The resemblance between
the two formations is seen to be closer still when the evidence available for
determining the geological ages of the limestones of the two regions is con-
sidered. The absence of extinct forms in Tongatabu as compared with 3
presumably extinct species, 2 of them oysters, among the 82 fossil forms of
Oahu, indicates corresponding age, especially in view of the fact that in local
extinction of species the two regions agree also closely.

I believe the geological age of the limestone of Tongatabu, like that of
Oahu, is late Pleistocene; and it seems that a warmer temperature existed in
both regions during their formations. The observed conditions are explained
by referring the deposition of the limestones to the so-called third interglacial
epoch, the close of which Oshorn?* places at about 50,000 years ago. During
that epoch it is assumed that a southern as well as a northern expansion of
the tropics took place and a higher level of the sea, due to the conversion into
water of vast ice accumulations, submerged the limestones then in process
of formation. This assumption, of course, implies that the sea has again
been rising as a result of the retreating glaciers of the fourth or last glacial

3 Ostergaard, J. M., Fossil marine mollusks of Oahu; B. P, Bishop Mus., Bull. 51, p. 32, 1928.
4 Oshorn, H. F., Man of the old stone age, p. 108, 1916,
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period. That such changes of water level correspond to glacial and inter-
glacial periods is, however, difficult to demonstrate, because of local move-
ments of the earth’s crust. Only by extensive study and comparisons of the
emergent shore lines could substantial data be gathered.

As the island of Tongatabu, Tonga, lies almost exactly the same distance
south of the equator as the island of Oahu, Hawaii, lies north of it, and as
each island is surrounded by a vast expanse of ocean, a similarity in the
marine fauna might be expected. Although there is no close similarity in
species between the marine mollusks of the two regions, a few gastropods,
such as Cypraea caput-serpentis and Conus ebracus, are abundant in both
regions but seem to be much less common in the warmer seas of Fiji and
Samoa. On the other hand, many species that are rare in Hawaii are com-
mon on the shores of Tongatabu. Four species of Cypraca—lynx, tigris,
virtellus, erosa—which appear to be almost extinct in Hawaii are common
in southern Tonga. Cypraca erosa is common, however, as fossil in the
limestone of Oahu, It is probable that the principal cause of this difference
is a temperature of the sea in southern Tonga during the warmer part of
the year higher than that in Hawaii during the corresponding season. Obser-
vations in Hawaii tend to show that most of the marine mollusks spawn when
the water temperature is highest. If the minimum temperature for spawning
in a species is infrequently reached, there would be a decrease in the number
of individuals which might approach or reach extinction.
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TONGAN MOLLUSKS (4-F, FOSSILS; G-I, LIVING): 4, CYPRAEA ARGUS WITH
HALF OF SHELI, PRESERVIED AN THE OTHER IHALF REMOVED BY EROSION;
B, CYPRAEA ARGUS, INTERNAL AND PART OF EXTERNAL MOULDS; C, LITHOPHAGA
CORRUGATA, INTERNAL MOULD WITIH PORTION OF SHELI, SHOWING SCULPTUR-
ING; D, TURBO ARGYROSTOMUS; E, OPERCULUM OF TURBO ARGYROSTOMUS; F.
ASTRALIUM PETROSUM VIRESCENS; G, TURBQ ARGYROSTOMUS; H, OPERCULUM
OF TURBO ARGYROSTOMUS; I, ASTRALIUM PETROSUM. (ONE HALF NATURAL SIZE.)




