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CYPRAEACEA FROM HAWAII* 

By 

F. A. SCHILDBR 

NAUMBURG-SAALE, GERMAXY 

DJTRODUCTION 

In 1928 Dr. Victor Pietschmann, Ichthylogist of the Muse 
Vienn , Austria, collected some marine Mollusca on the beac 
Pearl nd Hermes Reef, Laysan Island, and French Frigates 
Hawa i. The Cypraeacea (including the families Eratoidae, Cy raei
dae, a 1d Amphiperatidae) have been referred to the writer b Dr. 
\V. A ensamer, Curator of Mollusca, Museum of Vienna. 

T e collection contains 594 specimens belonging to 19 s ecies. 
Most f them are well-known shells found on other Hawaiian is ands. 
Never heless. the collection is interesting, as it proves that some 
Hawa·ian species range as far north as Pearl and Hermes Reef lati
tude 8 degrees. Also, the rather large number of indiviclu ls of 
many pecies makes possible the investigation of local variabili y by 
the 111 thods of statistics. 1 

Di tribution of species of Cypraeacea previously credited t the 
Hawai"an islands, especially to Oahu, Kauai, Hawaii, and l\fau·, and 
those ound by Dr. Pietschmann in the leeward islands, is sho n in 
Table 1. Fifty-four species have been credited to the Ha 
island,, but of these, 11 species must be rejected and 15 need f 
confin ation. Of the 28 species that have undoubtedly been ound 
on th shores of the larger islands, 19 were collected at F ench 
Frigat s Shoal, Laysan Island, and Pearl and Hermes Reef. Ni e of 
these 8--or 43~Hawaiian species are confined to the Ha aiian 
island , though allied species occur in other parts of the Pacific Pus
tularia tessellata is the only species without close relations to oth r liv
ing C raeacea). Four-or 6--species also occur in other islan s of 
Polyn sia, 7 species range to eastern Asia or Australia, and 8- r 21 

-spec es are distributed as far as the Indian Ocean. 

1 Sc! ilder and Schilder, Eine A nsbeute von Cypraeacea aus Port Alfred: An . Nat. 
1\IIus., ien, vol. 43, p. 229, 1929. Variationsstatistische Studien an l\:[onetaria a1 nulus: 
Mitt. Zo I. Mus. llerlin, vol. 16, p. 543, 1930. 

* Th s is the fourth in a series of publications resulting from investigations of Pacific 
faunas b Dr. Victor Pietschmann, Bishop Museum Fellow in Yale University, 192 -1928. 
The first paper is by Anton Bohm, "Distribution and variability of Ceratium in the n rthern 
and west·rn Pacific"': B. P. llishop Mus., Bull. 87, 1931. The second paper is b Otto 
Schindle , "Sexually mature larval Hemiramphidae from the Hawaiian islands"; Il. P. 
Bishop us., Bull. 97, 1932. The third paper is by Maximilian Holly, "Echinod rmata 
from Pe rl and Hermes Reef": B. P. Bishop M•.1s., 0cc. Papers, vol. 10, no. 1, 19 2, 
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11 species found by Dr. Pietschmann in the leeward f awaiian 
islat els have also been observed in the eastern islands before, but his 
coll ction includes one species ( M auritia scurra) which was u known 
to arrett, and two species (Lyncina arenosa, Talostol-ida ra hleigh
ana unknown to both Garrett and Baldwin. Dr. Pietschm 1111 did 
not ollect Mauritia mauritiana, Staphylaea polita, and Cribra ia gas-
1.:oiic i, which are rather common on the larger eastern islands so one 
wou cl suggest that these do not range to the western islands. 

n descriptions and collection records of species the f 1lowing 
abb eviations have been used: 

F = French Frigates Shoal, March 4-5, 1928. 
K French Frigates Shoal, King Island, March S, 1928. 
A= Laysan Island, March 1, 1928. 
H = Pearl and Hermes Reef, without precise indication of islan or date. 
E Pearl and Hermes Reef, Southeast Island. 
G = Pearl and Hermes Reef, Grass Island. 
S = Pearl andHermes Reef, Sand Island, February 18, 1928. 
a= maximum length of shell. 
i = minimum length of shell. 
= number of specimens ( 4X = four specimens). 

length of shell in mm. 
L = relative breadth ( 100 X breadth : length). 
L = relative height ( 100 X height : length). 
T number of labial teeth from anterior extremity of outer I p to in
of posterior outlet. 
T number of columellar teeth, excluding anterior terminal rid e (gen-

erall widely separated from the following teeth) and slight crenulatio s on left 
bord r of posterior outlet. • 

R intercalate ribs on the inner lip of Nuclea:ria. 
R = marginal ribs, number of ribs crossing periphery of shell. 
R = dorsal ribs, number of ribs starting from dorsal sulcus o median 

line i both directions ( the dorsum therefore is crossed by one-half th number 
of d rsal ribs), the rather longitudinal ribs on both extremities exclud d. 

imensions, proportions, and number of teeth of the sh 11 have 
been expressed by a formula, as, 22 ( 66/52 )20 :17, which exrresses: 
L, 2 ; BL, 66; HL, 52; LT, 20; CT, 17. In Triviinae there re two 
acce sory figures, and the formula runs as follows, 5.1(80;71)16: 
12/ 6:18, which expresses: L .. 5.1; BL, 80; HL, 71; LT, 16; CT, 
12; R, 46; DR, 18 ( the dorsum is crossed by 18 :2, or 9, ril s). 

the text tables given with discussions of species to s ow the 
diffe ences between populations from different islands and egions, 
the econd figure of each character (L, BL, HL, LT, CT, M , DR) 
indi ates the mean, whereas the first and third figure indic te the 
limit of 50 per cent of the specimens investigated which a1 proach 
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the meat .2 The absolute extremes observed have been indicated nly 
rd to the length of the shell with respect to maximum nd 
length. 

N on~s 'to TABI,E 1 

breviations used in the table are: 
onfined to Hawaii. 

P = ound in Hawaii and in small islands of Micronesia and eastern P ly-
nesia, but not as far west as Fiji and New Caledonia. 

S ridely distributed in the South Pacific east of Malacca. 
I = I ving in the Indian Ocean and Pacific Ocean. 
GR credited to Hawaii by Gray (Ann. Mag. Nat. Hist., ser. 3, vo. 2, 

p. 49, 185 ) . 
MA credited to Hawaii by Martens and Langkavel ( Siidsee-Conchyl en: 

Donum B smarckianum, p. 65, Berlin, 1871). 
GA .... • credited to Hawaii by Garrett (Jour. Conch., vol. 2, p. 105, 1879 . 
BA credited to Hawaii by Baldwin (Nautilus, vol. 11, p. 123, 18 8). 

Species n t personally known to Baldwin are marked "o" instead of "X ". 
HI credited to Hawaii by Hidalgo (Mem. Ac. Cienc. Madrid, vol. 25, 

p. 182, 19 6-includes review of all localities given by previous writers). 
M = Hawaiian specimens preserved in museums and private collect ons 

examined by the writer. 
F = umber of specimens collected at French Frigates Shoal. 
L = 1 umber of specimens collected at Laysan Island. 
P = umber of specimens collected at Pearl and Hermes Reef. 
2. P ase's description of 1860 (Erato sandwicensis) is antedated by hat 

of Sower y ( Thes. Conch., vol. 3, 1859). 
3. S hilder (Zoolog. Anz., vol. 96, p. 71, 1931). 
4. T h>ia globosa Sowerby and T. sphacrula Mighels. 
5. T iz•ia sf>haerula Mighels. 
6. C •Praca (Trfr,ia) insecta, Mighels. 
7. S aw (Malac. Soc. London, Proc., vol. 8, p. 310, 1909). 
8. C ,praea. (Trii>ia) ory::a Lamarck. 
9. C •J>raea (Trh,ia) grando Gaskoin. 
10. us. Vienna: 6.9 (66 /-) 31 :26/- :27, rostrate, dorsal sulcus shal ow, 

sometime crossed by the ribs ( collected by Pease). 
11. 3•frra.ea terme::a Duclos. 
12. childer (Zoolog. Anz., vol. 100, p. 165, 1932). 
13. ypraea. retimlata Martyn. 
14. he question mark ( ? ) indicates species the occurrence of which n 'eds 

confirmat on. Species that should be excluded from the Hawaiian fauna are 
named, b t not numerated. 

15. childer (Malac. Soc. London, Proc., vol. 19, p. 50, 1930). 
16. ypraea ·inter1ni!dia Gray. 
17. 3•J>raea gillei J ousseaume. 
18. riter's collection: 33 (70/50) 23:17, said to come from Hawaii, but 

collector nknown. 
19. oung or oblong specimens of .~fa11ritia 111ac11lifera may have een 

mistaken or M. arabica. 

2 ''Hal tes11ielramn." See Johannsen, Elem. exakt. Erblichkeitslehre, 3d ed., p 22, 
1926. 
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19-a. C. M. Cooke told me that there is no authentic specimen f Cypraea 
ris from Hawaii ( see Schilder, Zoolog. Anz., vol. 100, p. 165, 193 ) . 

20. One shell in Dautzenberg collection, Paris : 69 ( 63/ 54). 
21. "Sandwich (Upolu)" is evidently a slip. 
22. Rochebrune's specimens of Monetaria annulits and J1. mon ta icterina 
arck, said to come from Hawaii (see Schilder: Malac. Soc. Lo don, Proc., 

vo . 19, p. 55, 1930), do not prove the occurrence of these species in he islands. 
M. moneta has been used for adornment by the natives of Hawaii ( ee Finsch: 
Sf seearbeiten, p. 112, 1914), but that fact does not prove anything. 

23. The Hawaiian specimens probably belong to Pustularia cice rn/a.. 
24. The occurrence of the typical Rm 1itrona caputserpentis Li naeus has 

be n rejected by Garrett. 
25. Cypmca cap1tta.ngnis Philippi and C. cap1ttserpcntis Linnaeu . 
26. C3,praea capittserpentis Linnaeus. 
27. Cypraea hehiola Linnaeus. 
28. C :yPra.ea helvofo Linnaeus and C. citrina. Gray; young sp cimens of 

C. hi!l'i.10/a have often been mistaken for C. citrina, which is confi ed to the 
so thwestern Indian Ocean. 

29. A necklace composed of some Emsai'ia ebumea, used by th natives of 
H waii and now preserved in the British Museum (Natural Histor ) , Depart
me t of Ethnology, does not prove the occurrence of this species on he islands. 

30. The second variety of Cypraea staph3•laea, well described b Gray. 
31. The young shells have been incorrectly separated from ')taphJ•laea 

sen iplota as C. spadix Mighels. 
32. Cypraea sf>adi.r Mighels. 
33. Treated as variety of C3,pmea limaci11a Lamarck. 
34. I have seen 13 specimens mostly varying as follows: L. 4-18; BL, 

66- 3; HL, 53; LT, 17-20; CT, 16-18. All specimens are well sepa able from 
St phylaea semiplota by their expanded and mostly suffused margin . 

35. The first variety of Cypraea staphylaea, well described by ray. 
36. Cypraea limacina Lamarck. 
37. British Museum (Natural History): pellucid, pale orange, base pale, 

ext emities orange; the only specimen differs from Staphylaea p Zita in its 
str ight aperture, and in the teeth, which are shorter than those of . 1-imacina, 
but not confined to the edge of the aperture in the second third of the shell. 
Ha aii. 

38. Garrett's specimens probably belong to another species of the genus. 
39. It seems not to be probable that the typical Nuclearia nttc eus really 

occ rs in the Hawaiian islands. 
40. Schilder (Archiv fiir N aturgesch., vol. 91, pt. A-10, p. 148 note 287, 

192 ) . 
41. Nuclcaria 111ada.gascariensis Gmelin. 
42. Gray's identification of some shells as Erronea caurica Lit aeus and 

E. ruenta Gmelin has evidently been wrong. 
43. British Museum (Natural History): 36 (54/43) 24:22, pel ucid, base 

call us, Hawaii. 
44. See page 19. 
45. Gray's description of his "fimbriata?'' evidently fits into the pecies de

scri ed on page 19 as Pa1111adusta waikildensis. 
46. Palmadusta fimbriata Gmelin. 
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47. T e study of more specimens from the Hawaiian islands proves ti at 
there is o ly one cylindrical species in the archipelago. Its fossula is v ry 
narr9w an steep as in Palm,id11sta 111a.nnorata Schroeter from the Indi n 
Ocean, but the Pacific shells are smaller (most of them 11 mm. to 12 m . 
instead of 2 mm. to 14 mm.) and exhibit no spots on the margins. As P. 111 i
f ascia.ta M. hels is described from Oahu, this name must be retained for t e 
species fro eastern Polynesia, while the species with distinctly concave foss la 
called P. 1 nifasciata (Schilder: Zoolog. Anz., vol. 96, p. 67, 1931) beco es 
P. minorid ns Melvill. 

48. Pa mad11sta 111icrodon Gray. 
49. Cr braria gaskoini has often been confused with the pellucid varie y 

of esontro ·a from Mauritius in the collections; there is a pellucid esontro ia 
labeled "H waii' in the Sullioti collection, Museum of Genoa, but Sullioti's in i
cations of h bitat have often been incorrect. 

50. Cr braria csontropia Duclos. 
51. A shell from Maui (Dautzenberg collection, collected by Anc:e ) 

named Crib aria fischeri (11 (61/49) 17:15) is a dwarf C. gaskoini. The ty e 
of C. fische i from Upolu (Vayssiere collection) (13 (61/-) 17 :15) has larg r, 
not ringed celli on the dorsum and larger spots on the margins ; it seems to e 
allied to C cribelltttn Gaskoin. Both paratypes cited by Vayssiere belong o 
E rosaria la rolineata Gaskoin (worn), as I stated when visiting Vayssier • s 
collection. 

52. Sc ilder (Jour. Conch., vol. 19, p. 169, 1931). 

FAMILY ERATOIDAE 

The • ve species of the subfamily Triviinae known from t c 
Hawaiian islands can be distinguished as follows: 

1. Globular round like a pea, extremities blunt ................. 1. Cleotrivia pilula 
Subrost ate to subcylindrical.................... ................ ................................. 2 

2. Dorsal s lcus distinctly impressed, ribs very fine ; ,:;,vu;;,w::, extremities 
less pronounced, posterior outlet never ea1:-sha1pecL..................................... 3 

Dorsal s lcus entirely absent; or, if slightly impressed, the dorsal ribs 
are very coarse; subglobular, extremities subrostrate, posterior 
out! t encircled by the ear-shaped connection between both lips............ 4 

3. Dorsal ulcus very narrow, but long and usually entirely interrupting 
the ibs, DR very numerous; aperture less central, as the outer lip 
is r ther narrow; inner lip rather truncate posteriorly; subcylin-
dric 1 to elongate, extremities less produced ....... 2. Trivirostra hordac a 

Dorsal s lcus rather broad, relatively short, mostly crossed by the ribs, 
DR less numerous; aperture rather central, inner lip acuminate 
post riorly; elongate, subrostrate ............................... 3. Trivirostra edg ri 

4. Dorsal s lcus absent, ribs fine; white ......... ......... .4. Trivirostra pellucidula 
Dorsal ulcus often impressed, ribs coarse ; spotted with pink, spots 

mos ly visible even in worn shells ............................. 5. Trivirostra exig a 

1. Cleotr via pilula Kiener. 

·white, lobular, extremities blunt, fossula hardly broader than the expand d 
columellar ulcus. 
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FF, 4 X, much worn, dorsal sculpture not recognizable 
If compared with shells from the southern Pacific, the Hawaiian 

s Jecimens are smaller and exhibit less numerous teeth on both lips: 

~, ~ / 2.s to 3.3 / :.~ ·:.:.184 :~ 9o \ 1s ;~ 84 , 17 ~: 1s I n ~: 18 \ .... ~- .... \ .... ~~ .... 
I' cific 2.9 3.4 3.8 2.7 4.6 87 89 91 77 79 80 20 21 22 18 19 20 47 5 55 29 31 33 

2 Trivirostra hordacea Kiener. 

White, characterized by the fine, very numerous ribs which are entirely 
ii terrupted by the long narrow dorsal sulcus in at least 70 per cent Jf the speci
n ens, while in other shells the ribs cross the narrow sulcus, which very rarely 
( 4 X ) becomes obsolete. Most specimens are very slender, but there are also 
stunted ones which are cylindrical though rather inflate. The gi neral shape 
v ries from cylindrical with blunt extremities and the hind top < f the inner 
lio abruptly cut out so that the posterior outlet becomes better marked ( a, 
t) pica! T. hordacea), to subglobular with subrostrate extremities a 1d the inner 
lip acuminately produced posteriorly in a way (variety (3) which approaches 
7 . edgari. Variety (3 is relatively gibbous, but there is no distinct difference in 
size or ribs. 

PH, 49 X ( all more or less cylindrical, only the typi< al form a 

collected); FF, 115 X (50 X are cylindrical, 65 X are s 1bglobular 
o subrostrate, most specimens rather worn). 

These shells are usually slightly smaller than the specimens from 
ti e Hawaiian islands preserved in various collections; speci nens from 
t1 e southern Pacific are still larger, and relatively less elcngate, but 
tl ere is no difference in the relative number of teeth and ribs: 

.. 

L Mi Ma BL HL LT c·r MI DR 
-- --- --- --- . -- - - -----·-·~ 

l' 4.2 4.3 4.5 3.6 5.8 62 63 65 52 53 54 22 23 24 21 21 22 57 o: 66 25 26 27 
F 3.9 4.1 4.4 3.3 5.9 63 64 66 50 52 54 22 23 23 20 21 21 58 5! 61 24 25 26 
H waii 4.1 4.6 5.1 3.6 5.8 62 64 66 52 53 54 22 24 26 20 21 22 56 51 62 26 28 30 
P cific 4.6 5.4 6.0 3.7 6.6 66 68 70 52 56 58 24 25 26 21 23 24 63 61 69 28 29 31 

Although intermediate shells are more common than the extremes, 
a and variety /3, their dimensions and number of ribs may be indicated 
s< parately: 

I 
L I Ml Ma I BL I HL I LT I CT I MF I DR 

3.9 4.1 4.5 3.4 5.2 63 64 65 50 51 52 22 22 23 20 21 21 585961 24 26 26 
4.0 4.1 4.3 3.:{ 5.9 64 65 66 55 56 57 22 23 24 19 20 21 58 59 61 22 24 26 

. . 

3 Trivirostra edgari Shaw. 

FF, 18 X. Much-worn specimens are hardly separabl, from T. 
i 
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hordaccc variety /3; in T. cdgari there are relatively more numerbus 
labial tee th, but less numerous ribs; the chief difference consist~ in 
the dors 1 sulcus. 

The Hawaiian specimens are smaller and more elongate than he 
shells frtim the southern Pacific, and their labial teeth and marginal 
ribs seen to be relatively more numerous . 

• F'J<' • / ~-4.6
1

1 :; :.: 164 :: 61 \ 53 :5L 57124 :: 25120 ~; 23155 :: 60 !~~~ 
Pacific .6 5.0 5.8 4.0 7.6 67 70 7:l 57 60 62 24 26 27 21 22 23 56 58 63 24 2 29 

4. Trivi ostra pellucidula Gaskoin. 

PH, ~ X ; FF, 24 X. The shells from PH are distinctly larg~r, 
with the extremities more produced, the teeth less numerous thot gh 

. the dorst m is more finely sculptured. Specimens from the southern 
Pacific a1 e still much larger, stunted, and more coarsely ribbed: 

L Mi Ma BL HL LT CT MR DJ ·-- -- -- -1--
I<']' 4 1 4.3 4.5 3.3 5.5 65 67 70 57 58 59 23 25 2:i 20 21 22 49 52 54 20 21 22 
PH 4 5 4.7 4.9 3.9 5.3 65 66 67 55 56 56 23 24 25 19 20 22 53 57 61 24 25 26 
Pacific 5 3 5.6 5.8 4.5 7.5 68 69 n 58 59 61 25 27 28 20 21 23 56 58 60 22 21 27 

5. Trivi1 ostra exigua Gray. 

PH, 11 X; FF, 15 X. The shells from FF are more humped, lut 
the slight differences in the number of teeth and ribs are probal ly 
only accic ental. T. exigua from the southern Pacific is much larg, r, 
though a population (49 X) from Lifu, which I received from ttie 
Dautzenbbrg collection, Paris, approaches the mean of the Hawaiill.n 
shells. Tille pink markings and the number of teeth are identical. 

- . 
L Mi Ma BL HL LT 

---- ····- -- ·-- -···-- -•-~ 

PH 3. 4.0 4,1 3.2 4.5 68 70 71 59 61 62 18 20 21 
FF 3. 4.0 4.1 3.3 4.4 69 70 72 62 63 64 20 21 22 
Lifu 3. 4.1 4.3 3.2 4.7 .... ........ """" """" .... 21 21 22 
Pacific 4. 4.6 5.0 3.6 5.4 70 71 72 60 61 63 21 22 24 

FAMILY CYPRAI<;IDAE 

Mauritia hlaculifera Schilder. 

CT MR DE --- ---- -- ~ 

16 17 18 44 47 48 16 16 18 
17 17 18 42 43 45 16 16 16 
17 17 18 . ....... 
17 19 20 46 48 50 16 17 18 

Margir s swollen, but rather angular, base flattened, teeth rather short, pro
duced to olle-fifth or one-sixth of the basal diameter only, anterior termir al 
ridge of th . inner lip oblique; dorsum reticulate, lateral spots large, the da k 
blotch in tl e center of the inner lip always distinct. Rarely the lateral sp< ts 
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a e smaller, or confluent (a rather young shell) or both lips s ffused with 
b uish. 

FK, 9 X. The Hawaiian specimens are extremely large, but other-
ise typical; the following table contains the data from s ells from 
e southern Pacific as well as the data of Mauritia depr ssa Gray, 

allied species from the southern Pacific, similar in hape, but 
a ways smaller, with small lateral spots and no basal blot h: 

-··--------·--· 

L Mi Ma BL HL LT CT 

F , maculifera 69 70 71 62 72 65 67 68 52 53 53 29 30 31 25 27 283 

P cific, maculifera 49 58 66 38 78 66 68 n 50 51 52 28 30 32 23 24 26 
P cific, depressa 31 35 40 24 45 68 70 73 50 51 52 23 24 26 17 18 20 

auritia scurra Gmelin. 
PH, 32(49/41)40:29 and 40(53/45)40:28; PE, 43( 1/43)39: 

; LA, 52 ( 55/ 46) 42 :30. The smallest specimen eviden ly belongs 
the dwarf race M. indica Gmelin4 ; the other shells fro PH and 

. E recall the intermediate variety common in the Malay A chipelagq, 
bile the shell from LA which is the largest scurra know 1 at all, is 

e idently a typical scurra. The first-named specimen becam subpellu
c d by being washed and bleached on the shore, while the hree other 
s ells are rather calcified. The following data may facilitat compar~
s n of Pietschmann's shells with populations from th southern 

acific and from the Malay Archipelago: 

L MiMa BL HL LT CT 

alparia talpa Linnaeus. 
PH, 1 X ; LA, 4 X. If compared with talpa from th southern 

P cific and the Indian Ocean, and from the Malay Archi elago, the 
fi e Hawaiian shells are extremely large, broad, inflate, th teeth are 
r- ther coarse : 

-·1-L llfiMa BL HL L'l' CT 
p ,LA 68 71 74 62 75 54 55 56 45 46 4 7 44 46 48 36 37 39' 
P cific, Indian oceans 57 62 68 40 100 51 52 54 42 43 44 43 46 50 36 38 39 
M: lay Archipelago 51 54 58 43 66 53 53 54 43 44 45 41 43 45 32 34 36 

3 A long, but less accentuated rib between the terminal ridge and th first coar~e 
co umellar tooth ju three specimens has not been included. 

4 Schilder, F. A., Beitriige zttr Kenntnis der Cypraeacea: Zoolog. Anz., v L 92, p. 75, 
1930, I 

• Four to five and five to six denticles, which serrate the left wall of the osterior out
le in the Hawaiian specimens and in the shells from other countries resp ctively, hav~ 
n been included. 
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The shell from PH is rather dark, base almost black, while the 
bleached shells from LA exhibit the dorsum almost white and the 
base red 1ish brown ; but otherwise the specimens from both locali ies 
are iden1 ical. 

Lyncina carneola Linnaeus. 

Cylin~rical, right margin thickened, slightly margined, but not cxpan~ed, 
aperture 1 ather wide, outer lip subrostrate posteriorly; dorsum bleached, aper
ture purp e. 

FK, r77 ( 59/ 49) 33 6 :26. Such giants of cameo la especially seen~ to 
occur in the eastern Pacific: a shell from Hawaii [Dautzenberg ol
lection: t59 ( 63/ 54)] and a shell from Tahiti [Museum Copenhag'-1.e: 
89 ( 57 / ~ 9) 46 :33] are as large as a small collection of carneola f1 0111 

the Tua notus (Vayssiere collection), while the mean size of pc pu
lations f 0111 Tjilatjap, Ternate, Kaju Ragi (Pleistocene of nortrern 
Celebes, studied by Schepman) and from other localities of the M, lay 
Archipe ago ( all preserved 111 the Museum of Leiden) is mµch 
smaller, as it is also in the greyish race crassa Gmelin from Zanz bar 
and froth the Red Sea : 

---~ 
L Mi Ma BL HL LT c•r 

--- -- ---- --- --- ---

Tjilatjap, C; rneola 25 28 35 19 51 59 62 64 50 51 53 25 26 28 19 2 237 

Ternate, ca neola 28 31 33 25 41 58 59 60 48 49 50 2;i 26 27 19 2 21 
Kaju Ragi, barneola 32 36 40 27 46 55 56 58 45 46 47 26 27 28 21 2 23 
Malay, car1 eola 25 28 31 17 55 58 59 61 48 49 50 24 25 26 19 2 22 
Zanzibar, c assa 24 25 27 20 32 62 63 65 49 50 51 23 24 25 18 1 20 
Red Sea, er l:tssa 22 25 29 18 41 61 65 66 49 52 r,4 21 23 24 18 1 20 

Lyncina arenosa Gray. 
Dorsltm four-banded with reddish fulvous, margins reddish brown, st1 iate, 

teeth and the two interior thirds of the base white, interstices of the fine co um
ellar teet 11 brownish. 

,, 3 5 ( 64/ 52) 30 8 :23. Rather worn, but all chief characters are 
well recbgnizable. The shell is rather oblong, but it agrees other,ivise 
with tyr,ical arcnosa usually living in the Tuamotus: 

L Mi.'.11a BL HL LT (T 

Tuamotus 29 32 36 23 40 64 67 70 52 53 54 26 28 29 22 3 24 

• A sn all denticle on the base of the anterior outlet has been excluded. 
7 One or two small denticles on the base of the anterior outlet, and one or two light 

ci-enttlatiot s on the left wa11 of the posterior outlet have not been included; in 5 to 1 J per 
cent of all carncola there is a small <lenticle intercalate behind the terminal ridge. 

s Two denticles on the base of the anterior outlet have not been included. 
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L ncina sulcidentata Gray (fig. 1). 
Shell ca!lous, teeth always thickened as in typical snlcidentata; 

of the anterior outlet there are usually two small denticles well sep rable from 
th coarse labial teeth (they have been excluded in the table); the fi st columel
la tooth which approaches the blunt terminal ridge is often rather s miler than 
th second tooth. Dorsum, if not worn, brownish grey with four d stinct red
di h brown bands (PH), rarely bluish grey with greyish brown b ncls (PE: 
1 ) , but never bright orange or fulvous as it is in the subpell cid variety 
xa ithochrysa Melvill from Hawaii; margins greyish fulvous, fine! punctate, 
ha e and teeth fulvous. Most specimens are worn and calcified: pal fulvous to 
hr wn, bands obsolete; when bleached practically colorless (FF). 

FIGURE 1. Half of row, radula of l,3inci11a sulcidentata. 

Oliviform shells: fulvous, with four close brownish bands (23 1 m.: PH). 
ng shells : bands reddish brown, protoconch and teeth white ; sp re slightly 

pr jecting, composing about 22 per cent of the diameter of the bod whorl in 
ea direction. Very callous adult shells exhibit the margins ex anded and 
rat er edged as it is in Ma.uritia mauritia.na (25(74/61)24:17, PE). One shell 
fro PH still contained remains of the animal: the radula (fig. 2: about 230 
ro s) is very similar to the other species of Lyncina. so that Vayss ere's iden
tifi ation of a specimen without shell, the anatomy of which has bee described 
by him,• cannot be correct. 

PH, 24 X; PG, 8 X; PE, 4 X; FF, 2 X; FK,· 3 X; L , 23 X. 

There are striking differences in size between the popula ions col
lee eel by Dr. Pietschmann: the shells from LA are approxi 1ately as 
lar e as the specimens from Hawaii preserved in various c llections, 
wh·le the shells from PH, PG, and PE are extremely snail and· 
hu 1ped. The shell 59(68/55)28:24 from LA is the largest ulcidc11-1 

tat known at all. 

PH, PG,PE 
l'F, 'K 
LA 
Ha aii 

L Mi Ma BL HL LT CT 

20 21 22 
20 22 22 
22 23 24 
22 23 25 : 

9 Vayssiere, A., Recherches zoologiques et anatomiques sur !es molltts 111es de la 
famille des Cypraeides: ,\nn. Mus. Hist. Nat. Marseille, Zoo!., vol. 18, p. 75, pl. 11, 
figs, 157-161, 1923. 



Sclzilder-Cypraeacea. from Hawaii 

Basillitrona isabella Linnaeus ( fig. 2). 

PlH, 35 X; PS, S X; PG, 15 X; PE, 16 X; LA, 3 X; FI< , 1 X. 
The ength in millimeters of these shells varies as follows : 

------------+--· ··-
L I 15 
X [ 19 

-·--------

20 
28 

25 
17 

30 
4 

35 
2 

40 
3 

45 
2 

There are evidently two varieties, the common smaller forrr being 
the t pical isabella, while the heavy, callous shells exceeding 32 mm. 
belong to the variety contro·versa Gray 10 . All shells collected fo LA 
and tK are controversa; 1 X from PH and 2 X from PG a so be
long to controversa and are rather calcified, whereas the ypical 
isabei''a from PH and PG are more or less bleached on the sho e, but 
never calcified: therefore controversa evidently lives in differer t con
clitiot s. 

The variety controversa is much larger, broader, higher, am more 
callot s than the typical isabella from Pietschmann's collecti01 s, but 
the n-1111ber of its teeth is increased only proportionately to the length 
of th shell, 11 and the percentage of specimens which show h ackish 
spots in the red blotches of the extremities is very similar ir both. 
B. is, bella from Kaju Ragi (Pleistocene), Ternate, Tjilatja), and 
from other localities of the Malay Archipelago, are intermed ate in 
size, ecall contro·versa in relative breadth and height, and ( xhibit 
finer, more numerous teeth and almost no dark spots on the exLremi
ties ( see also fig. 2) : 

PH, isa ella 
PG, isa ella 
PE, isa ella 
I'S, isa ella 
PH, PG PE, PS, isabella 
Controvk!rsa 
Kaju R gi, isa bella 
Ternate isabella 
Tjilatja , isabella 
i\1:alay, sa bella 

L MiMa BL 

17 20 23 12 31 48 50 51 
19 21 25 15 28 47 48 48 
17 20 22 15 27 48 49 51 
17 19 21 15 22 46 47 48 
17 20 23 12 31 47 48 49 
37 40 44 33 46 54 55 56 
25 28 :JO 20 34 51 52 53 
27 28 :lO 22 34 53 r,4 55 
27 29 32 19 36 55 56 58 
22 24 27 16 38 53 54 56 

HL 

38 39 41 
37 38 38 
38 40 42 
36 37 39 
37 39 40 
45 46 47 
42 42 43 
44 45 46 
46 47 48 
44 45 46 

LT CT E 
··- -1--

27 29 31 20 23 2512 91 
28 30 32 21 23 25 85 
26 28 30 21 23 25 82 
29 :n 33 23 25 21 so 
28 30 32 21 23 25 87 
38 39 40 33 34 36 71 
36 39 40 28 30 31 00 
35 38 39 28 29 32 39 
36 38 41 28 30 32 12 
33 35 37 25 27 30 19 

Co umn E = percentage of specimens which show blackish spots in the red blotches 
of the xtremities. 

10 Schilder, F. A., Remarks on type specimens of some recent Cypraeidae: Mal c, Soc. 
I,fondon Proc.~ vol. 19, p. 56, 1930. 

11 f childer, F. A., Die Kori-elation zwischen Grosse und Zalmzahl bei den Cyp aeacea: 
Ai·ch. , bol. Italiano, vol. 16, p. 219, 1931. 

1::i 'l he inner margin of the fossttla is adorned ,vith distinct den tides; there are gener
ally 6 Io 8 teeth in lv[alayan shells, 6 or 7 in isabella from Hawaii, and 7 to 9 in con• 
tror.·cr.itc. 
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LENGTH 16 18 '2tJ 22 24 26 28 30 32 34 36 38 40 42 mm 
:r:: 58 ,_ 
c, 56 
<( 

;:! S4 

"' w 52 
> 
j: 50 
<( 
..J 48 C\ 40 
u.J z: :r 
a:46.:1--3g 

T ~36 
l-

l'f'34 
;;; I 32. 

j J..30 
u. a: 
0 5 28 

a: i 26 
~ 1: 
I: 3 ll't 
::::, 0 
Z: u 22 

19 

~ 

F GURI; 2. Variability of Basilitrona isabella Linnaeus: PH, Pe rl and 
Herm s Reef; PG, Pearl and Hermes Reef, Grass Island; PE, Pt> rl and 
Herm s Reef, Southeast Island; PS, Pearl and Hermes Reef, Sand Isl 1cl. 

Pust !aria tessellata Swainson. 

, 35 X; PG, 6 X; PE, 5 X; LA, 1 X; FK, 1 X. The speci
mens from PH, PG and PE are very similar in size, proportio s, and 
denti ulation, the only shell from FK does not exceed the e treme 
limits of these populations, while the shell from LA differs in its 
enor ous size: it is the largest specimen of tessellata known at all. 
The t -ssellata preserved in various collections labeled as comin, from 
Haw ii or Honolulu, are as broad as the shells from PH, hut s ightly 
large : 

-------------

L MiMa BL HL LT CT 

PH 21 2213 

PG 35 22 23 
PE 24 34 64 68 72 53 55 57 22 23 
FK 24 .... .... 64 .... 55 .... u-• 28 .... . .. 21 •··· 
LA --·· 42 .... 71 .... .... 57 .... 37 ... 32 . ... 
Hawaii 27 31 34 19 36 70 72 75 55 56 57 26 29 31 2 25 27 

13
' he fossula exhibits 3 to 5, mostly 4 teeth interiorly, which are not place on the 

margin itself but at a short distance towards the concavity, as it is in Pust-ularia icerrnla 
too. 1' ese teeth are well developed also in rather young shells. 
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I1 fresh shells the dorsal bands are brown, the lateral spot dark 
brow1 to almost black, in close relation to the pale basal zone. . The 
anter·or extremity is adorned by a small tubercle dorsally, w ich is 
bette marked in slightly worn specimens because it becomes hitish. 
The iameter of the spire is about 26 per cent of the body w or! in 
each irection. Young shells exhibit three brown bands, but no ateral 
spots, the nucleus of the spire is brown, the following whorls ar pale, 
the st ture of the body whorl is accompanied by a darker brow zone 
(PE). The only specimen from FK is subpellucid, unspotted white, 
shini g though evidently bleached, teeth white. The giant shel from 
I,A h s rather short extremities and the aperture rather curve pos
terior y. In the shells from PH there is some variability in the thick
ening of the margins and in the rostration of the extremitie , well 
indic ted by the indices BL and HL respectively, in one shell ( 2 5 ( 77 / 
58)2, :17) the thickened margins are suffused with greyish callus 

makes the lateral blotches almost invisible. 

ona caputanguis Philippi. 

, 1 X; FK, 7 X; LA, 2 X. If compared with caputsci pentis 
Linn eus caputanguis is more humped ( though the margins oft n are 
expa ded in a similar way), it exhibits slightly more numerous teeth, 
the it terstices of which are distinctly tinged with reddish brow ; the 
inner margin of the fossula usually exhibits three small de tides 
inste- of two denticles in caputserpentis. The specimens fr01 PH, 
FK, nd LA seem to be identical; they also agree with caput nguis 
from Hawaii, Japan, and eastern Australia in all characters, ough 
they re smaller and relatively broader. The dorsal spots are f dif
feren size, larger ocelli being surrounded by smaller spots, n rgins 
angnl r, greyish brown to very dark, base rather convex, the entral 
third whitish, the interstices of the teeth mostly distinctly ch stnut. 
The ollowing table also indicates the data of caputserpentis from 
Tern te, Tjilatjap, other Malayan localities, and the data of all aput
serpc tis without locality known to the writer. 

L Mi Ma BL HL LT CT 

PII, F , LA, caputanguls 25 28 31 23 35 74 76 80 49 50 51 16 18 19 4 14 15 
Hawaii , Japan, caputanguis 30 32 34 26 37 69 72 75 49 51 53 18 19 19 3 14 15 
Austral a, caputanguis 30 31 34 23 43 69 70 71 49 50 51 16 17 18 3 14 15 
Ternate caputserpentis 25 26 27 22 32 74 76 77 48 49 50 16 16 17 2 13 13 
Tjilatja , caputserpentis 30 31 32 27 35 73 75 76 47 48 49 17 18 19 3 13 14 
Malay, caputserpentis 29 30 32 25 35 73 74 76 48 48 49 17 17 18 3 13 14 
No Joe • lity, caputserpentis 26 29 33 15 43 72 75 78 47 48 50 16 17 18 3 14 15 
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Eros ria helvola (Linnaeus) hawaiiensis Melvill. 

11 specimens of helvola I have ever seen credited to the H wanan 
islan s exhibit the margins suffused with pinkish flesh color arying 
to pi 1kish fulvous and pale straw color or even white, whil in all 
shell of helvola from the Indian and Pacific Oceans ( the H wauan 
islan s excluded) the margins are reddish brown varying to ulvous 
and hestnut. In all Hawaiian specimens the reddish brown olor is 
confi eel to the aperture, if it is not entirely wanting; the extr mities 
are 1ore bluish lilac or whitish than pinkish lilac. There£ re the 
Haw iian shells evidently must be separated as local subspe ies, at 
least, called hawaiicnsis by Melvill ( 1888) and-a pale vari ty ?
Oster, aardi by Dall ( 1921). 

P , 47 X; PG, 6 X; PE, 6 X FK, 1 X; LA, 1 X. Am ng the 
shell from PH are four specimens which are not fresh or imply 
worn but also bleached, as are the specimens from FK and L . , too; 
they vidently came from other environments. Their size is rel tively 
enon ous: 23, 24, 26, and 28 111111. The other shells from P and 
those of PG are slightly smaller than the shells from PE, F and 
LA; the specimens from PE are relatively slender and exhil it less 
nume ous teeth; the few specimens from PG are rather hump cl. If 
comp red with hawaiiensis from Honolulu and Hawaii (preser eel in 
vario 1s collections), Dr. Pietschmann's shells are slightly argcr, 
relati ely broader and higher; the table contains also populati ns of 
typic 1 helvola from the southern Pacific, from the Malayan \rchi
pelag , from the Indian Ocean ( mostly without exact localit ) and 
from Durban (Natal) for comparison: 

----
L Mi Ma BL HL LT CT 

PH, ha aiiensis 18 21 23 15 28 68 72 75 51 51 52 16 17 18 :l 14 15 PG, ha aliens is 19 21 22 18 23 69 73 77 51 55 59 17 18 19 4 15 16 PE, ha aiiensis 20 23 26 18 27 66 69 72 50 51 52 16 18 18 3 15 16 F'l{, ha aiiensis .... 23 .... 65 .... 52 .... 20 .... .. 14 LA, ha aiicnsis .... 23 _ 72 .... .... 53 16 14 .... Hawaii , ha waiiensis 17 19 20 15 30 64 67 70 48 50 51 16 17 18 3 H rn Pacific, helvola 15 17 18 14 19 65 67 72 49 50 52 15 16 17 :i 13 14 Malay, elvola 17 18 20 14 24 67 70 73 50 51 52 16 16 18 3 1:J 14 Indian cean, helvola 18 20 23 12 34 62 64 68 49 50 51 16 18 19 4 15 16 
Natal, elvola 21 23 24 18 28 65 67 70 49 51 53 17 18 19 4 14 Vi 

-------· 

In 30 specimens the dorsal color is well recognizable: it anes 
from ulvous (10 per cent) to chestnut (37 per cent), greyish rown 
( 23 p r cent) and greenish grey ( 30 per cent). In 40 per ce 1t the 
brow dorsal spots are scattered, in 47 per cent they cover abo t the 
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same rea as the white ocelli, and in 13 per cent the brown spot' pre
domir ate or are even confluent. This percentage 40 47 :13 is tered 
in ha~ aiiensis from Hawaii into 17 :83 :o, in helvola from the acific 
into 5 :43 :o, in helvola from the Malayan Archipelago into 33 : 
in he{ ola from the Indic into 28 :51 :21, and from Natal into o: 

T ere are 3 to 5 denticles on the inner margin of the foss 
there are in the populations from Hawaii and from the M 
Archi elago, too. Young shells are blue grey, with one or three rown 
bands of various intensity, suture whitish, the slightly proj cting 
proto onch lilac to purple; the diameter of the spire is about 4 per 
cent f the body whorl in each direction. The radula of hawa icnsis 
from H does not exhibit any difference from typical hclvola. 

laea semiplota Mighels. 
D rsum smooth, in fresh specimens blackish brown, with numerou. white 

spots, xtremities orange, lateral pittings chestnut, base white, teeth line with 
orange columellar teeth very short in the central third, but elongate ant riorly 
and p steriorly; when worn, the dorsum is reddish brown, pittings range. 
Young shells are greyish brown, top of the spire chocolate, spots confined to the 
margin. 

, 41 X; PS, 1 X; PG, 14 X; PE, 3 X; LA, 1 X. On shell 
H is subpellucid, but not subrostrate as is polita Robert ; the 

speci1 en from LA recalls the latter species in shape, but is not rans
paren . If compared with semiplota from Hawaii and eastern Poly
nesia, the shells from the western islands visited hy Dr. Pietsc' mann 
are n uch larger, but the general shape, and the number of teeth 
corres )ond to the increased length; the populations from PI , PS, 
and E are practically identical; the shells from PG are srghtly 
larger and possibly broader; the unique shell from LA is a gi nt, as 
it is i other species from LA, too. 

--·· ··-
L M!Ma BL HL LT CT 

Hawaii, olynesia 9 9.:i 10 8 15 58 58 61 47 48 49 17 17 18 13 14 1514 

PS, PE 13 14 15 9 23 57 58 60 45 47 48 18 19 19 15 16 17 
14 15 16 12 20 57 59 61 46 47 48 19 20 21 16 17 18 

19 56 .... 45 21 19 

Nucle ria honoluluensis Melvill. 
P ·, 5 X; PG, 1 X; PE, 1 X. Rather worn, so that the shells 

are m iformly pale grey or pinkish, in one specimen the reddish lines, 

14 I the ~pace hehiP;rl the anterior columellar ridge, in 63 per cent of specime s there 
is a Jes. accentuated smaller rib (not included in the number of columellar teeth) rarely 
there ar 2-3 ribs or no rib. The fossula usually exhibits 5-6 denticles interiorly. 
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whic surround the dorsal tubercles and the basal ribs, are isible. 
If c mpared with the well-known honoluluensis from the 
easte n Hawaiian islands, the shells from PH, PG, and E are 
smal r, more depressed [ one shell from PH is extremely dep essed: 
26(7 /42)21 :13 + 6], but similar in dentition, even in the umber 
of fi er intercalate ribs (IR), which start from the outer ma gin of 
the i ner lip and reach the aperture, where they are well se arable 
from the coarse primary ribs. The table also contains the ata of 
N. n cleus Linnaeus from various localities of the Indian and acific 
Ocea for comparison. N. nucleus can easily be distinguished by the 
acu ·nate extremities, the more numerous labial teeth and the want
it:g f the intercalate columellar ribs, which almost never re ch the 
a pert tre, whenever they are present. 

L M!Ma BL HL LT CT" 

Hawaii honoluluensis 25 30 34 21 38 62 67 70 44 45 46 23 24 25 13 14 16 6 6 7 
PH,PG, E,honoluluensis 23 26 29 18 31 65 67 69 42 43 45 20 21 23 12 13 14 6 6 7 
Nucleu 18 19 22 11 28 60 62 63 48 50 52 24 25 26 15 16 17 

It only 8 per cent of all shells investigated by the write there 
are o e or two IR. 

Talo tolida rashleighana Melvill. 
A ult specimen much worn, depressed, margins angular y ex

pand d, left margin bent upward, extremities also margine and 
expa1 <led, dorsally callous; fossula and columellar sulcus qually 
broa in their entire length; dorsum pinkish lilac, with brown inter
mpte bands, the two central ones almost confluent, margins ith 38 
and 8 rather large dark spots which extend as far as two-thi ds of 
the d rsal surface. The young shell is colored in the same w y, but 
there are only 14 smaller spots on the right margin which is ot yet 
marg ned; it seems to be similar to T. teres Gmelin, but is more 
hump d. 

P , 27(61/48)23 :23 (young). FK, 33(63/44)23 :20 ( dult). 
The allowing table contains the data of rashleighana from awaii 
from several collections and of teres from localities of the Paci c and 
India Oceans : 

Rashle! hana 
Teres 1

22 2

1

: 291 :' ~: 162 :: 66 47 :: 50 19 :: 22 \ 7 ~: 21 
22 26 29 16 37 53 r,4 55 42 43 44 22 23 26 1 23 2~ 

" smaller rib intercalate in tbe space behind the slit terminal ridge and 1-3 oblique 
ribs on the hind top of the inner lip are not included. 
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usta unifasciata Mighels. 
Sul cylindrical, aperture straight, outer lip sinuous anterior! , but 

not pr jecting posteriorly, inner lip slightly swollen on its post rior 
top, a erior columellar teeth much coarser than the posterior nes, 
fossula narrow, steep, not concave, the columellar teeth extendit g to 
its inn r margin hardly compressed, columella smooth posteri rly; 
former y greyish blue, now worn, pinkish lilac, with an interr pted 
brown central band, margins white, unspotted, extremities with four 
pinks ots. 

PH, 1 X; PG, 4 X; PE, 1 X- The specimens from PH, PG, 
and P are smaller and more inflate than unifasciata from the s uth
ern Pa ific, but the relative number of teeth is identical; the still 
smaller P. ntinoridens Melvill from Lifu has relatively more nu 11er
ous te th and a broader fossula with the inner margin disti ctly 
produc d. 

Pacific, nifasciata 
PH, l,'G, E, unifasciata 
Lifu, min ridens I 

L MiMa 
--··-
11 12 12 9 14 
9 10 11 8.5 12 

8.5 8.5 9 7.5 10 

............... 
3mm 

~,~!f'.0'.~;;!, ·>:::-:·> 

~---

BL HL 
LT I 52 53 54 42 43 44 17 17 18 16 

55 57 58 43 44 45 15 16 17 13 
53 54 54 42. 43 43 18 18 19 17 

FIGURE 3. Palmadusta waikikil.'nsis, new species. 

Palma usta waikikiensis, new species (fig. 3). 

T 

17 19 
15 17 
19 20 

Sub yriform, outer lip distinctly margined, base convex, aperture sli htly 
curved, nteriorly dilatate, outer lip projecting posteriorly, labial teeth r ther 
coarse, olumellar teeth very fine anteriorly and extremely fine poster orly, 
fossula arrow, very shallow, but distinctly projecting interiorly; subpel ucid, 
whitish, ith a rather broad and interrupted fulvous central band and a s cond 
narrowe band anteriorly, margins and base white, extremities unspotted. 
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ype from Honolulu (writer's collection, no. 2754): 12(55/45)-
18: 1 (fig. 3). Paratype from Waikiki (Museum Leiden, ollected 
by Ieurn): 15(53/42)19:23, rather calcified. 

ifters from all allied species by the columellar teeth, w ich are 
mo numerous than the labial ones. Palmadusta waikikiensis is more 
pyr"form than P. unifasciata, it has finer teeth than P. fimbri ta, and 
a le s concave fossula than P. minoridens; its right margi recalls 
P. i 1icrodon, but P. waikikiensis has coarser labial teeth and a much 
nar ower fossula. 

DISTRIBUTION 

able 2 shows the number of specimens collected in the several 
islar els. 

Table 2. Numerical Record, Pietiichmann Collection 

PH 
FF FK LA Entire PHN PG 

1. ~leotrivia pilula.............................. 4 
2. rivirostra hordacea 

(a= typical) ..... ............................ SO 
2a. rivirostra hordacea variety (3... 65 
3. Trivirostra edgari ......................... 18 
4. rivirostra pellucidula ................ 24 
5. rivirostra exigua .......................... 15 
6. fauritia maculifera ...................... 9 
7. auritia scurra (typical) .......... .. 
7a. auritia scurra indica 
8. alparia talpa ., ............................... . 
9. yncina ca1·ne01a ............................ 1 

10. yncina arenosa ............................ 1 
11. yncina sukidentata .................... 5 
12. asilitrona isabella (typical) ..... . 
12a. asilitrona isabella controversa.. 1 
13. ustularia tessellata .................... 1 
14. avitrona caputanguis ... 7 
15. rosaria helvola hawaiiensis........ 1 
16. taphylaea semiplota .................. .. 
17. uclearia honoluluensis 
18. alostolida rashleighana ......... . 
19. almadusta unifasciata ............... . 

19 species and 3 varieties ...... 203 

49 49 

5 5 
11 11 

3 2 
4 1 1 

23 36 24 
68 34 

3 3 1 
1 46 35 
2 1 1 
1 59 47 
1 59 41 

7 5 
1 1 
6 1 

36 355 258 

8 
13 
2 
6 

6 
14 
1 

4 

54 

E PS 

4 
16 

5 

6 
3 
1 

37 

5 

6 

F, French Frigates Shoal; FK, French Frigates Shoal, King Island; I..- , I--1aysan 
Islan l; PH, Pearl and Hermes Reef; PHN, Pearl and Hermes Reef, no partic lar island; 
PG, earl and Hermes Reef. Grass Island; PE, Pearl and Hermes Reef, Southe st Island; 
PS, earl and II ennes Reef, Sand Island. 
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distribution of the Eratoiclae ( Triviinae) does not i clicate 
any p culiarity. With regard to the Cypraeidae, however, it is e ident 
that t e relatively large or callous species ( 6, 7, 8, 9, 10, 12 , 14) 
have )een collected chiefly in French Frigates Shoal and in I aysan 
Islan , whereas the smaller, less callous, or finely sculptured pecies 
(7a, 2, 13, 15, 16, 17, 18, 19) occur chiefly in Pearl and ermes 
Reef. This striking difference in the population indicates eco ogical 
differ nces of these islands. Lyncina sulcidentata seems to live e ually 
well i both environments. On the other hand, there is no diff rence 
hetwe n the several islands of Pearl and Hermes Reef; the r lative 
numb r of specimens of each species corresponds rather to th total 
nnmh r of shells collected in PH, PG, PE, and PS. 

1. Cl 
2. Tr 
3. Tr 
4. Tr 
5. Tr 
6. M 
7. M 
8. Ta 
9. Ly 

10. Ly 
11. Ly 
12. Ba 
12a. Ba 
13. Pu 
14. Ra 
15. Er 
16. Sta 
17. Nu 
18. Tai 
19. Pal 

e average length of the shells is given in Table 3. 

Jle 3. Average Length of Shells, Pietschmann Collecti n. 

Expressed in per cent of the usual length of specimens from other 
regions (marked by an asterisk). 

Pacific Hawaii FF FK LA 

otrivia pilula --··--··-·······-····----··-* 88 
virostra hordacea ••H•••••••••••••• * 86 76 
virostra edgari ••••••••-n•••--••••••-• * 84 
virostra pellucidula ................ * 77 
virostra exigua ........................ * 87 
uritia maculifera .................... * 121 

ritia scurra and indica .......... * 116 
paria talpa ··------···········-··--···---* 
cina carneola ·-·-·····------· .. ------·· * (223) (248) 
cina arenosa ............................ * (121) 
cina sulcidentata ----···------------- * 94 102 
ilitrona isabella . ...................... , * 
ilitrona isabella controversa .... *Type ( 87) 116 
tularia tessellata --••••••••••••••nu * ( 77) (135) 
itrona caputanguis •••••••····•···· * 103 93 ( 91) 
saria helvola and hawaiiensis * 95 (115) (115) 
hylaea semiplota --················ * (211) 
learia honoluluensis --···········- -··· * 
stolida rashleighana * (125) 
adusta unifasciata --------------* 

PH 
Entire 

80 

84 
87 

106 
115 

82 
74 

100 
81 

( 96) 
105 
147 
87 

(113) 
23 

All Eratoidae are relatively small; the Cypraeidae from Pear and 
Herm s Reef are of medium size to small, or if larger the are 
always surpassed by the specimens from French Frigates Shoa and 
from aysan Island, where most species become large to giganti 
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herefore the conditions of French Frigates Shoal and es ecially 
of L ysan Island are evidently favorable to the development of callous 
spec es and of large individuals of other species, whereas most Cypra
eace from Pearl and Hermes Reef are rather small, but ot erwise 
do ot exhibit any peculiarity. 


