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In

Viennj, Austria, collected some marine Mollusca on the beach

CYPRAEACEA FROM HAWAII*
By
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NAUMBURG-SAALE, GERMANY

INTRODUCTION
1928 Dr. Victor Pietschmann, Ichthylogist of the Musey:

m of

es of

Pearl pnd Hermes Reef, Laysan Island, and French Frigates $hoal,

Hawai
dae, a
W. A

Th
Most
Never

Hawaiian species range as far north as Pearl and Hermes Reef

lensamer, Curator of Mollusca, Museum of Vienna.

heless. the collection is interesting, as it proves that

i. The Cypraeacea (including the families Eratoidae, Cypraei-
nd Amphiperatidae) have been referred to the writer by Dr.

e collection contains 5094 specimens belonging to 19 species.
f them are well-known shells found on other Hawaiian islands.

some
lati-

tude 28 degrees. Also, the rather large number of individugls of

many

species makes possible the investigation of local variability by
the m¢thods of statistics.!

Distribution of species of Cypraeacea previously credited to the
Hawaifan islands, especially to Oahu, Kauai, Hawaii, and Maui, and
those found by Dr. Pietschmann in the leeward islands, is shown in

Table

islands, but of these, 11 species must be rejected and 15 need fy
confirthation. Of the 28 species that have undoubtedly been f

1. Fifty-four species have been credited to the Haw

aiian
rther
ound

on the shores of the larger islands, 19 were collected at Ftench
Frigates Shoal, Laysan Island, and Pearl and Hermes Reef. Nipe of

these

islands, though allied species occur in other parts of the Pacific
tessellata is the only species without close relations to other liv-

tularia

28—or 43—Hawailan species are confined to the Haw

aiian

Pus-

ing Cypraeacea). Four—or 6—species also occur in other islangds of
Polynesia, 7 species range to eastern Asia or Australia, and 8—or 21

—spec

1 Schilder and Schilder, Fine Ausbeute von Cypraeacea aus Port Alfred: Anm.
Mus., Wijien, vol. 43, p. 229, 1929. Variationsstatistische Studien an Monetaria an

Mitt. Zo

* This is the fourth in a series of publications resulting from investigations of
faunas by Dr. Victor Pietschmann, Bishop Museum Fellow in Yale University, 192

The first

and western Pacific”: B. P. Bishop Mus., Bull. 87, 1931. The second paper is b
Schindley, “Sexually mature larval Hemiramphidae from the Hawaiian islands”;
Bishop Mus., Bull. 97, 1932. The third paper is by Maximilian Holly, “Fchinod
from Pedrl and Hermes Reef”: B. P. Bishop Mus., Occ. Papers, vol. 10, no. 1, 193

es are distributed as far as the Indian Ocean.

1. Mus. Berlin, vol. 16, p. 543, 1930.

paper is by Anton BSéhm, ‘“Distribution and variability of Ceratium in the nq

Nat.

nulus:

Pacific
p-1928.
rthern
y Otto
B. P.
ermata
2.




4 Berwice P. Bishop Musewm—COccasional Papers X, 3

islands have also been observed in the eastern islands before,

All species found by Dr. Pietschmann in the leeward Hawaiian

but his

collgction includes one species (Mauritia scurra) which was uhknown
to Garrett, and two species (Lyncina arenosa, Talostolida rashleigh-
ana) unknown to both Garrett and Baldwin. Dr. Pietschmann did
not rollect Mauritia mauritiana, Staphylaca polita, and Cribrayia gas-

:oii, which are rather common on the larger eastern islands
woulld suggest that these do not range to the western islands|

abbreviations have been used:

F = French Frigates Shoal, March 4-5, 1028.

K = French Frigates Shoal, King Island, March 5, 1928.
A == Laysan Island, March 1, 1928.

H = Pearl and Hermes Reef, without precise indication of island
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).

of posterior outlet.

border of posterior outlet.

R = intercalate ribs on the inner lip of Nuclearia.

AR = marginal ribs, number of ribs crossing periphery of shell.
R =dorsal ribs, number of ribs starting from dorsal sulcus of
both directions (the dorsum therefore is crossed by one-half the

SO one

n descriptions and collection records of species the fdllowing

or date.

T =number of labial teeth from anterior extremity of outer lip to in-

T = number of columellar teeth, excluding anterior terminal ridge (gen-
widely separated from the following teeth) and slight crenulations on left

median
number

of darsal ribs), the rather longitudinal ribs on both extremities excludead.

Il have
resses

L, 22; BL, 66; HL,, 52; LT, zo; CT, 17. In Triviinae there are two

accessory figures, and the formula runs as follows, 5.1(80/

71)16:

12/46:18, which expresses: L, 5.1; BL, 8; HL, 71; L'T, 16; CT,

12;

R, 46; DR, 18 (the dorsum is crossed by 18:2, or g, ribs).

In the text tables given with discussions of species to show the

differences between populations from different islands and 1

eglons,

the second figure of each character (L, BL, HL, LT, CT, MR, DR)
indigates the mean, whereas the first and third figure indicate the

limits of 50 per cent of the specimens investigated which aj

proach



the meat

Schilder—Cypraeacea from Hawaii

with regprd to the length of the shell with respect to maximum
minimum length.

1. A
H=
P—=

nesia, but

b

Norrs 1o TABLE 1

breviations used in the table are:
confined to Hawaii.

not as far west as Fiji and New Caledonia.

S = widely distributed in the South Pacific east of Malacca.

I=1

GR =rcredited to Hawaii by Gray (Ann. Mag. Nat. Hist., ser. 3, vol.

D. 49, 185

ving in the Indian Ocean and Pacific Ocean.

5).

5

.2 The absolute extremes observed have been indicated dnly

and

ound in Hawaii and in small islands of Micronesia and eastern Pply-

MA == credited to Hawaii by Martens and Langkavel (Siidsee-Conchylien:

Donum B

ismarckianum, p. 65, Berlin, 1871).

GA == credited to Hawaii by Garrett (Jour. Conch., vol. 2, p. 105, 1879
BA =rcredited to Hawaii by Baldwin (Nautilus, vol. 11, p. 123, 18

Species n

t personally known to Baldwin are marked “o” instead of “X”.

HI =f credited to Hawaii by Hidalgo (Mem. Ac. Cienc. Madrid, vol.

p. 182, 10
M=

examined

6—includes review of all localities given by previous writers).
Hawaiian specimens preserved in museums and private collect
by the writer.

F = number of specimens collected at French Frigates Shoal.

L ==y

imber of specimens collected at Laysan Island.

P —number of specimens collected at Pearl and Hermes Reef.
2. Pegase’s description of 1860 (FErato sandwicensis) is antedated by
of Sowerlyy (Thes. Conch., vol. 3, 1859).

© N O g
ARARECAR Do Bow

Sqhilder (Zoolog. Anz., vol. 96, p. 71, 1931).
‘tivia globosa Sowerby and T. sphacrula Mighels.

1eie sphaerula Mighels.

rpraca (Trivia) insecta Mighels.

aw (Malac. Soc. London, Proc., vol. 8, p. 310, 1009).
praca (Trivia) oryse Lamarck.

wpraca (Trivia) grando Gaskoin.

10. Mus. Vienna: 6.9 (66/—) 31:26/—:27, rostrate, dorsal sulcus shal

sometime

crossed by the ribs (collected by Pease).

11. (vpraca termesa Duclos.
12. Ychilder (Zoolog. Anz., vol. 100, p. 165, 1932).

13. (
14. 1

confirmat

named, by

15.
16. (
17. (
18.
collector
19. Y
mistaken

2 “Hal
1926.

Fypraea reticulate Martyn.

he question mark (?) indicates species the occurrence of which n
on. Species that should be excluded from the Hawaiian fauna
t not numerated.

childer (Malac. Soc. London, Proc., vol. 19, p. 50, 1930).

[vpraea intermedia Gray.

Fvpraea gillei Jousseaume.

Vriter’s collection: 33 (70/50) 23:17, said to come from Hawaii,
inknown,

foung or oblong specimens of Mauritia maculifera may have
for M. arabica.

ftespielraum.” See Johannsen: Elem, exakt. FErblichkeitslehre, 3d ed., p

that

ceds
are

but

peen
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Bernice P. Bishop Musewin—Occasional Papers X, §
19-a. C. M. Cooke told me that there is no authentic specimen o
ris from Hawaii (see Schilder, Zoolog. Anz., vol. 100, p. 165, 1932
20. One shell in Dautzenberg collection, Paris: 60 (63/54).
21. “Sandwich (Upolu)” is evidently a slip.

marck, said to come from Hawaii (see Schilder: Malac. Soc. Lon

dscearbeiten, p. 112, 1914), but that fact does not prove anything.
n rejected by Garrett.

26. Cwpraea caputserpentis Iinnaeus.
27. Cypraea helvola Linnaeus.

20. A necklace composed of some Erosaria eburnea, used by tha

25. Cypraea caputanguis Philippi and C. capuiserpentis Linnaeus.

f Cypraca

).

22. Rochebrune’s specimens of Monetaria annulus and M. monéta icterina
don, Proc.,
. 19, P. 55, 1930), do not prove the occurrence of these species in the islands.
moneta has been used for adornment by the natives of Hawaii (dee Finsch:

23. The Hawaiian specimens probably belong to Pustularia cicencula.
24. The occurrence of the typical Ravitrong capuiserpentis Lihnaeus has

28. Cypraea helvola Linnaeus and C. citring Gray; young specimens of
. |helwola have often been mistaken for C. citring, which is confihed to the
soythwestern Indian Ocean.

natives of

Hawaii and now preserved in the British Museum (Natural History)), Depart-

St

32. Cypraca spadix Mighels.
33. Treated as variety of Cypraea limacina Lamarck.

36. Cypraea limacina Lamarck.
37. British Museum (Natural History) : pellucid, pale orange,

nt of Ethnology, does not prove the occurrence of this species on the islands.
30. The second variety of Cypraea staphylaca, well described by Gray.
31. The young shells have been incorrectly separated from Staphylaea
sempiplota as C. spadixz Mighels. ‘

34. I have seen 13 specimens mostly varying as follows: I.. 14-18; BIL,
66-y3; HL, 53; LT, 17-20; CT, 16-18. All specimens are well sepai

able from
phylaca semiplota by their expanded and mostly suffused marging.

35. The first variety of Cypraea staphylaca, well described by Gray.

base pale,

extremities orange; the only specimen differs from Staphylaea pdlita in its
strgight aperture, and in the teeth, which are shorter than those of . limacina,

but| not confined to the edge of the aperture in the second third of
Hawaii.

occe

192)).

E.

scribed on page 19 as Palmadusta waikikiensis.

38 Garrett’s specimens probably belong to another species of thel

urs in the Hawaiian islands.
40. Schilder (Archiv fiir Naturgesch, vol. 91, pt. A-10, p. 148

41. Nuclearia madagascariensis Gmelin.
ruentq Gmelin has evidently been wrong.
44. See page 19.

45. Gray’s description of his “fimbriata?” evidently fits into the

46. Palmadusta fimbriata Gmelin.

the shell.

genus.

39. It seems not to be probable that the typical Nuclearia nucleus really

note 287,

42. Gray’s identification of some shells as Erronea cewrica Linnaeus and

43. British Museum (Natural History): 36 (54/43) 24:22, pellucid, base
callpus, Hawaii.

pecies de-



there is on
narrow an
Ocean, but
instead of 1
fasciata Mil
species from
called P. 1
P. minorid
48. Pafmadusta microdon Gray.
braria gaskoini has often been confused with the pellucid variety
of esontrop
labeled “H4
cations of habitat have often been incorrect.

named Crib
of C. fische
not ringed
allied to C
Erosaria lo
collection.

Hawaliian

1.

1.

columellar dulcus.

47. Th

49. Cr

50. Cr
31. A

52, Scl

The fi

Globular|
Subrostr
Dorsal s
less
Dorsal s
are

outl¢t encircled by the ear-shaped connection between both lips
Dorsal qulcus very narrow, but long and usually entirely interrupting

the

is rdther narrow; inner lip rather truncate posteriorly; stubcylin-

dric:
Dorsal s
DR
post

Dorsal sulcus absent, ribs fine; white....
Dorsal gulcus often impressed, ribs coarse; spotted with pink, spots
mostly visible even in worn shells.............. ... 5. Trivirostra exigy

Cleotrivia pilula Kiener.

White,

ghels is described from Oahu, this name must be retained for t
n eastern Polynesia, while the species with distinctly concave fossy
nifasciata (Schilder: Zoolog. Anz., vol. 96, p. 67, 1931) becomles

Schilder—Cypraeacea from Hawaii

¢ study of more specimens from the Hawaiian islands proves th
2 mm. to 14 mm.) and exhibit no spots on the margins. As P. w

ns Melvill.

o from Mauritius in the collections; there is a pellucid esontrof]
waii’ in the Sullioti collection, Museum of Genoa, but Sullioti’s in

braria esontropia Duclos.

ri from Upolu (Vayssiére collection) (13 (61/—)17:15) has largg

hilder (Jour. Conch., vol. 19, p. 169, 1931).

FAMILY ERATOIDAE

islands can be distinguished as follows:

round like a pea, extremities blunt
ate to subcylindrical

[.:Icus distinctly impressed, ribs very fine; elongate, extremities

_________________ _1. Cleotrivia pilu

pronounced, posterior outlet never ear-shaped
leus entirely absent; or, if slightly impressed, the dorsal ribs
very coarse; subglobular, extremities subrostrate, posterior

ribs, DR very numerous ; aperture less central, as the outer lip

1l to elongate, extremities less produced.......2. Trivirostra hordac
nlcus rather broad, relatively short, mostly crossed by the ribs,
less numerous; aperture rather central, inner lip acuminate
eriorly ; elongate, subrostrate.......o.ooooovooeio. 3. Trivirostra edg4d
4. Trivirostra pellucidu

globular, extremities blunt, fossula hardly broader than the expandy

ly one cylindrical species in the archipelago. Its fossula is very
I steep as in Palmadusta marmorata Schroeter from the Indi
the Pacific shells are smaller (most of them 11 mm. to 12 mm.

shell from Maui (Dautzenberg collection, collected by Ancey)
aria fischer: (11 (61/49) 17:15) is a dwarf C. gaskoini. The type

celli on the dorsum and larger spots on the margins ; it seems to pe

cribellum Gaskoin. Both paratypes cited by Vayssiére belong to
prolineata Gaskoin (worn), as I stated when visiting Vayssiérd’

ve species of the subfamily Triviinae known from the

~I

an

i-

he

la

]

la

ca

la

ga




specimens are smaller and exhibit less numerous teeth on

Bernice P. Bishop Museum—OQccasional Papers X,

If compared with shells from the southern Pacific, the

FF, 4 X, much worn, dorsal sculpture not recognizable.

Hawaiian
both lips:

L Mi Ma BL HL LT cr MR DR

[

78 81 84|17 18 18 |17 18 18| ... .|
77T 79 80|20 21 22|18 19 20 | 47 5]

by

e

1
1
(
sty
v
1i
ty
1i

1.

[ ]

th

-+

here is no difference in the relative number of teeth and 1

Trivirostra hordacea Kiener.

White, characterized by the fine, very numerous ribs which
ens, while in other shells the ribs cross the narrow sulcus, which
it X ) becomes obsolete. Most specimens are very slender, but th
unted ones which are cylindrical though rather inflate. The ge
aries from cylindrical with blunt extremities and the hind top ¢

p abruptly cut out so that the posterior outlet becomes better

p acuminately produced posteriorly in a way (variety 8) which|

PH, 49 X (all more or less cylindrical, only the typi

r subrostrate, most specimens rather worn).

re southern Pacific are still larger, and relatively less elg

are entirely

terrupted by the long narrow dorsal sulcus in at least 70 per cent pf the speci-

very rarely

ere are also

neral shape
f the innér
marked (e,

pical T. hordacea), to subglobular with subrostrate extremities apd the inner

approaches

edgari. Variety B is relatively gibbous, but there is no distinct glifference in
size or ribs. ‘

al form o

llected) ; FF, 115 X (50 X are cylindrical, 65 X are spbglobular

These shells are usually slightly smaller than the specimens from

the Hawaiian islands preserved in various collections ; specimens from

ngate, but
ibs:

L Mi Ma BL HL LT cT MH

2] DR '

T

8162 63 65|52 53 5422 23 24|21 21 22 | 57 62
963 64 66 |50 52 54 | 22 23 23|20 21 21|58 59
8|62 64 66|52 53 54|22 24 26| 20 21 22 | 56 59
6166 68 70 |52 56 58|24 25 26 | 21 23 24 | 63 66

H

waii
cific

!h)&s&m
&= O
bl ad-at
WOy b O
o DU
ISR
o osow
-t WS
.G'AU\'UI.U\

66 | 25 26 27
61|24 25 26
62|26 28 30
69 |28 29 31

1]

s¢parately :

Although intermediate shells are more common than the
and variety B, their dimensions and number of ribs may by

extremes,
» indicated

L Mi Ma BL HL LT CT MR

we

3 64 6550 51 52 (22 22 23|20 21 21

FF 3. 2/6 58
9164 65 66 |55 56 57 | 22 23 24 | 19 20 21 |58

9 4.1 45| 3. 59
FF 4.0 41 4.3 |3.3 59

DR |

61|24 26 26
61 | 22 24 26

Trivirostra edgari Shaw.
FT', 18 X. Much-worn specimens are hardly separabl

e from 7.




hordaced
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9

variety 8; in 1. edgari there are relatively more numerpus
labial tee¢th, but less numerous ribs; the chief difference consistg i
the dorsal sulcus.

The Hawaiian specimens are smaller and more elongate than
shells from the southern Pacific, and their labial teeth and margf
ribs seem to be relatively more numerous.

m

the
nal

o
E
=
5

BL HL LT CT MR DR

FF 4.
Pacific 4.

3 55 57|24 24 25|20 21 23 | 55 58 60|20 2
7 60 6224 26 27|21 22 23[56 58 63|24 2

[ X—]
:»‘J!P
f—13
fecXar)
oo
>0
-1t
[=23 &)
B S
-1
<ot

6715
7315

S
oo

24
29

4. Trivirostra pellucidula Gaskoin.

PH, § X ; FF, 24 X. The shells from PH are distinctly larg)
with the lextremities more produced, the teeth less numerous thou
m is more finely sculptured. Specimens from the southd
e still much larger, stunted, and more coarsely ribbed :

the dorsu
Pacific an

er,
ch

m

L Mi Ma BL HL LT cT MR DH

FF
PH
Pacific

T
Ry
ST
o =
SO
% w

58 59 123 25 25|20 21 22|49 52 54 | 20 21|
56 56 |23 24 25|19 20 22| 53 57 61|24 25
59 61|25 27 28|20 21 23|56 58 60| 22 25|

oo
e w
T‘I'G‘\Ul
ST oot
S
o bt Reb1 3
[=r R=rk=r]
WSy =
-1 =1
e E—1
oLt
o5 Cl=1

22
26
a7

5. Trivig

PH, 1
the slight
only acci
though a
Dautzenb

ostra exigua Gray.

differences in the number of teeth and ribs are probal

1 X; FF, 15 X. The shells from FF are more humped, Hut
ly
ental. T. exigua from the southern Pacific is much larger,
population (49 X) from Lifu, which I received from the
erg collection, Paris, approaches the mean of the Hawaiian
shells. The pink markings and the number of teeth are identical.

|l
E
®
w
£

HL LT cT MR DR

PH 3
FF 3.
Lifu 3.
Pacific 4

m.
T

59 61 62 (18 20 21|16 17 18 |44 47 48 |16 16
62 63 64 (20 21 22|17 17 18 |42 43 45|16 16
21 21 22|17 17 18 | .o oo |

oot
(=3 "RV X
Sopee |
PN TG |
e
ww
HEE s ]
- OD
-1 =]
[\ R

T
oD
S
o
-1}

<t

-1

-1

60 61 63|21 22 24 |17 19 20| 46 48 50| 16 17|71

18
16

Mauritia

Margins swollen, but rather angular, base flattened, teeth rather short, p1

duced to o

ridge of the inner lip oblique; dorsum reticulate, lateral spots large, the da
blotch in the center of the inner lip always distinct. Rarely the lateral spd

FAMILY CYPRAEIDAEL

maculifera Schilder.

ne-fifth or one-sixth of the basal diameter only, anterior termii

al

rk

ts




W

1p Berwice P. Bishop Museum—Occasional Papers X,
are smaller, or confluent (a rather young shell) or both lips sy
bluish.

the southern Pacific as well as the data of Mauritia depr
ap allied species from the southern Pacific, similar in

FK, 9 X. The Hawaiian specimens are extremely large,

3

ffused with

but other-

ise typical; the following table contains the data from ghells from
essa Gray,
shape, but

h:

always smaller, with small lateral spots and no basal blotd

L |MiMa| BL HL LT T
FK, maculifera 69 To TL|62 72|65 67 6852 53 53|29 30(31 |25 27 288
Pheific, maculifera 45 58 66|38 7866 68 71|50 51 52|28 30|32 | 23 24 26
Pacifie, depressa 31 35 40 |24 45|68 70 7350 51 52|23 24(26 | 17 18 20

-+ o

q

o)

=

g

[¢7

C1

|

w

}-dm

Mauritia scurra Gmelin.
PH, 32(49/41)40:29 and 40(53/45)40:28; PE, 43(51/43)39:
ly belongs
the dwarf race M. indica Gmelin*; the other shells frofn PH and
F, recall the intermediate variety common in the Malay Archipelago,
hile the shell from LA which is the largest scurre knowp at all, is
vidently a typical scurra. The first-named specimen became subpeltu-
d by being washed and bleached on the shore, while the three other
nells are rather calcified. The following data may facilitate comparij-

5; LA, 52(55/46)42:30. The smallest specimen evident

n of Pietschmann’s shells with populations from thq
acific and from the Malay Archipelago:

southern

L Mi Ma BL HL LT

CT

H

g

=

cifie, indica 28 30 32|25 35|48 48 49 37 38 39|37 39
rlay, indica 38 39 41 134 45|50 52 53 |40 41 42 |42 44
cific, scurra 45 45 45|42 51153 54 56|42 43 45 | 44 45

40|27 28 30
45 |31 32 34

Tlalparia talpa Linnaeus.
PH, 1 X ; LA, 4 X. If compared with talpa from the southern

4630 31 33

Pacific and the Indian Ocean, and from the Malay Archipelago, the
fiye Hawaiian shells are extremely large, broad, inflate, the teeth are
rgther coarse:
L Mi Ma BL HL LT cT

P, LA 68 71 74|62 75 |54 55 56 | 45 46 4T | 44 46 |48 | 36 37 395
Pacific, Indian oceans 57 62 68140 100 51 52 54 | 42 43 44| 43 46 |50 | 36 38 39
Malay Archipelago 51 54 58 |43 66 |53 53 54 )43 44 4541 43 4532 34 36

3 A long, but less accentuated rib between the terminal ridge and the first coarge
columellar tooth in three specimens has not been included. i

* Schilder, F. A., Beitrige zur Kenntnis der Cypraeacea: Zoolog. Anz., vpl. g2, p. 75,
1930 !

5 Four to five and five to six denticles, which serrate the left wall of the

osterior out-

let in the Hawaiian specimens and in the shells from other countries respectively, have

not been included.




The

bleached

base red

are identical.

Lyncina

Cylin
aperture rather wide, outer lip subrostrate posteriorly; dorsum bleached, a
ture purple.

FK,
occur in
lection :

89(57/49)46:33] are as large as a small collection of carneola i1

the Tua

lations f

Celebes,

Archipelago (all preserved in the Museum of Leiden) is m|

smaller,

and from the Red Sea:

Schilder—Cypracacea from Hawaii

shell from PH is rather dark, base almost black, while
shells from I.A exhibit the dorsum almost white and
dish brown ; but otherwise the specimens from both locali

carneola Linnaeus.

frical, right margin thickened, slightly margined, but not expan

the eastern Pacific: a shell from Hawaii [Dautzenberg
69(63/54)] and a shell from Tahiti [Museum Copenhag|

motus (Vayssiere collection), while the mean size of pg
rom Tjilatjap, Ternate, Kaju Ragi (Pleistocene of north
studied by Schepman) and from other localities of the M3

as it 1s also in the greyish race crasse Gmelin from Zanzi

11

the
the
ties

ded,
per-

77(59/49)33%:26. Such giants of carncola especially seenh to

col-
ue :
om
pu-
ern
lay
uch
bar

L Mi Ma BL HL LT CcT
Tjilatjap, carneola 25 28 3519 51|59 62 6450 51 53|25 26 28 | 19 2] 237
Ternate, carneola 28 31 33|25 41|58 59 60|48 49 50|25 26 27|19 2p 21
Kaju Ragi, parneola 32 86 40|27 46 |55 56 5845 46 47 | 26 27 28 | 21 2P 23
Malay, carneola 25 28 3117 55|58 59 6148 49 50|24 25 26 |19 20 22
Zanzibar, crassa 24 25 27|20 32|62 63 65|49 50 51|23 24 25|18 1P 20
Red Sea, crassa 22 25 29|18 41|61 65 66|49 52 54|21 23 24|18 19 20

Lyncina arenosa Gray.

Dors
teeth and
ellar teet

FK
well rec

-

with typ

um four-banded with reddish fulvous, margins reddish brown, str
the two interior thirds of the base white, interstices of the fine co
h brownish.

35(64/52)30%:23. Rather worn, but all chief characters

ical arenosa usually living in the Tuamotus:

are

pgnizable. The shell is rather oblong, but it agrees otherwise

L Mi Ma BL HL LT v

T

Tuamotus

29 32 36 23 40 64 67 T0 52 53 54 26 28 29 22 p3 24

A sn

7 One
crenulation
cent of all

s Two

2]l denticle on the base of the anterior outlet has been excluded.
or two small denticles on the base of the anterior outlet, and one or two

carneola there is a small denticle intercalate behind the terminal ridge.
denticles on the base of the anterior outlet have not been included.

light

s on the left wall of the posterior outlet have not been included; in 5 to 1p per
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yncina sulcidentata Gray (fig. 1).

the anterior outlet there are usually two small denticles well sepa

h brown bands (PH), rarely bluish grey with greyish brown b
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Shell callous, teeth always thickened as in typical sulcidentata

coarse labial teeth (they have been excluded in the table) ; the fir
tooth which approaches the blunt terminal ridge is often rather s
second tooth. Dorsum, if not worn, brownish grey with four d

), but never bright orange or fulvous as it is in the subpelly
wthochrysa Melvill from Hawaii; margins greyish fulvous, finel
e and teeth fulvous. Most specimens are worn and calcified : pale
wn, bands obsolete; when bleached practically colorless (FF).

100 200

Freure 1. Half of row, radula of Lyncina sulcideniata.

Oliviform shells: fulvous, with four close brownish bands (23
png shells: bands reddish brown, protoconch and teeth white; sp
jecting, composing about 22 per cent of the diameter of the bod

her edged as it is in Mawritia mauritiona (25(74/61)24:17, PE).
m PH still contained remains of the animal: the radula (fig. 2:
vs) is very similar to the other species of Lyncing so that Vayssi
ation of a specimen without shell, the anatomy of which has been
him,” cannot be correct.

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

There are striking differences in size between the popula

ile the shells from PH, PG, and PE are extremely s
mped. The shell 59(68/55)28:24 from LA is the largest
r known at all.

]

y
h direction. Very callous adult shells exhibit the margins expanded and

n the base

rable from
st columel-
maller than

stinct red-

ands (PE!
cid variety
v

punctate,
fulvous to

im. : PIT).

re slightly
whorl in

One shell
about 230
ére’s iden-
described

A, 23 X.

tions col-

ted by Dr. Pietschmann: the shells from LA are approximately as
ve as the specimens from Hawaii preserved in various cq

llections,
mall and:
sulciden-'

L HL LT

CT |

PH,

FF, |F.

Haw

59
57
57
56

33 37
41 42
42 46
42 45
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50
50

69
68
69
68

61
58
60
57

PG, PE
K
26 26

~3 =1 =1y
b T o

all

24 25 2
22 24 2
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25 27 28

20 21 22
20 22 22
22 23 24
22 23 25
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fam
figs.

® Vayssiére, A., Recherches zoologiques et anatomiques sur les mollus
lle des Cypraeidés: Ann. Mus. Hist. Nat. Marseille, Zool., vol. 18, p.
157-161, 1923.
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Basilitrona isabella Linnaeus (fig. 2).

PH, 35 X; PS, 5 X; PG, 15 X; PE, 16 X ; LA, 3 X ; FK

The

Schilder—Cypraeacea from Hawaii

ength in millimeters of these shells varies as follows:

13

[, 1 X.

[ 15 20 25 30 35 40 45

I,
X 19 28 17 4 2 3 2

T
the ty
belon
and K
long
1sabel]
never
dition

T

of th

here are evidently two varieties, the common smaller forn
ypical isabella, while the heavy, callous shells exceeding 3
e to the variety controversa Gray'®. All shells collected
"K are controversa; 1 X from PH and 2 X from PG a

S.

e shell,!1 and the percentage of specimens which show bl

being

2 mim.

in LA

so be-

to controversa and are rather calcified, whereas the typical
la from PH and PG are more or less bleached on the shore, but
calcified: therefore controversa evidently lives in different con-

he variety controversa is much larger, broader, higher, and more
callous than the typical isabelle from Pietschmann’s collectior
the nyimber of its teeth is increased only proportionately to the

s, but
length
ackish

spots|in the red blotches of the extremities is very similar i both.
B. isqbella from Kaju Ragi (Pleistocene), Ternate, Tjilatjap, and
from|other localities of the Malay Archipelago, are intermediate in
size, recall controversa in relative breadth and height, and ¢xhibit
finer, |more numerous teeth and almost no dark spots on the extremi-
ties (fee also fig. 2) :
L Mi Ma BL HL LT CT| E

PH, isabella 17 20 23 (12 31 148 50 51|38 39 41|27 29 31|20 23|2512| 91
PG, isabella 19 21 25 |15 28|47 48 48 |37 38 38 |28 30 32|21 23|25 |85
PE, isabella 17 20 22 |15 27 | 48 49 51 138 40 42 |26 28 30|21 23|25 |82
PS8, isahella 17 19 21|15 22|46 47 48 |36 37 39 {29 31 33|23 25|27 80
PH, PG) PE, P8, isabella 17 20 23|12 31 (47 48 49 {37 39 40|28 30 32 | 21 23|25 |87
Controversa 37 40 44 |33 46 | 54 55 56 |45 46 47 |38 39 40| 33 34(36 |71
Kaju Ragi, isabella 25 28 30 (20 34|51 52 53 (42 42 43136 39 4028 30|31 |00
Ternate| isabella 27 28 30 (22 34|53 54 55 (44 45 46 (35 38 39|28 29|32 |39
Tjilatjap, isabella 27 29 32|19 3655 56 58|46 47 48|36 38 41|28 30(32 |12
Malay, jsabella 22 24 27|16 38|53 54 56 |44 45 46 |33 35 37 |25 27|30 |19

Column E = percentage of specimens which show blackish spots in the red |blotches
of the extremities.

10 Sehilder, F. A., Remarks on type specimens of some recent Cypraeidae: Malace. Soc.
London| Proc., vol. 19, p. 56, 1930.

1 Gehilder, F. A., Die Korrelation zwischen Grésse und Zahnzahl bei den Cyptaeacea:
Arch. Zjpol. Ttaliano, vol. 16, p. 219, 1931.

2 The inner margin of the fossula is adorned with distinct denticles; there arg gener-
ally 6 fo 8 teeth in Malayan shells, 6 or 7 in isabells from Hawaii, and 7 to g¢|in con-

troversa.
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LENGTH 46 48 20 22 2% 26 28 30 32 34 36 3% 40 42 mm
T 58
& 56
5 -k ]
x 5%
o0
® F
> 3
2 1 I
; 480 0l = 2
Z T 4
o 46< 38 /
Tu s
~ by % ///’
_(J : 34 [P
2.7 %
- 30
u g
© 28 {=PH 2=P6 3=PE 4=P§
AT 5=MALAYAN ARCHIPELAGO
e §2" 6=TJILATIAP 7=TERNATE
>3 8=KAJURAG! (PLEISTOCENE)
zo22 9=CONTROVERSA (LA etc)

Fieurg 2. Variability of Basilitrona isabella Linnaeus: PH, Pearl and
Hermgs Reef; PG, Pearl and Hermes Reef, Grass Island; PE, Pearl and
Hermgs Reef, Southeast Island; PS, Pearl and Hermes Reef, Sand Island.
Pustularia tessellata Swainson.

PH, 35 X; PG, 6 X; PE, 5 X; LA, 1 X; FK, 1 X. The

mens
dentig
limits

enormous size: it is the largest specimen of tessellata known
‘The tpssellata preserved in various collections labeled as coming

Hawg

larger:

from PH, PG and PE are very similar in size, proportion
ulation, the only shell from FK does not exceed the e3
of these populations, while the shell from LA differs

ii or Honolulu, are as broad as the shells from PH, but s

speci-
s, and
rtreme
in its
at all.
from
lightly

L Mi Ma BL

o
=

LT

PH
PG
PE
FK
LA
Hawaif

56|25 26 27| 2
26 28 30 | 21
26 27 28|21
. 28 L.
e 8T | ]
26 29 31 (2

23 24 27|20 3269 71 73|54
25 28 30 (23 35|69 69 70|53
25 28 31|24 34|64 68 72|53
e 24 | | e 64 L
e 42 L L]l TL L
27 31 34|19 36|70 72 75
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CT

21 221

13 ’J
margin
too. T

he fossula exhibits 3 to 5, mostly 4 teeth interiorly, which are not place
itself but at a short distance towards the concavity, as it is in Pustularia
ese teeth are well developed also in rather young shells.

1 on the
ricercula
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instead of two denticles in caputserpentis. The specimens fror
FK, and LA seem to be identical ; they also agree with caput

from

they are smaller and relatively broader. The dorsal spots are g
ferent size, larger ocelli being surrounded by smaller spots, mi

angul
third

The following table also indicates the data of caputserpentis

Schilder—Cypracacea from Hawaii

marked in slightly worn specimens because it becomes w|
liameter of the spire is about 26 per cent of the body wh
lirection. Young shells exhibit three brown bands, but no

. The only specimen from FK is subpellucid, unspotted
g though evidently bleached, teeth white. The giant shell
as rather short extremities and the aperture rather curve
y- In the shells from PH there is some variability in the
of the margins and in the rostration of the extremities
ted by the indices BL, and HI, respectively, in one shell (2
:17) the thickened margins are suffused with greyish
makes the lateral blotches almost invisible.

rona caputanguis Philippi.

H, 1 X; FK, 7 X; ILA, 2 X. 1f compared with caputser
eus caputanguis is more humped (though the margins oft
ded in a similar way), it exhibits slightly more numerous
terstices of which are distinctly tinged with reddish brow
margin of the fossula usually exhibits three small de

Hawaii, Japan, and eastern Australia in all characters, {]

ar, greyish brown to very dark, base rather convex, the
whitish, the interstices of the teeth mostly distinctly chg

T

15

fresh shells the dorsal bands are brown, the lateral spots dark
1 to almost black, in close relation to the pale basal zones.
or extremity is adorned by a small tubercle dorsally, which is
hitish.
rorl in
lateral
the nucleus of the spire is brown, the following whorls arg pale,
ture of the body whorl is accompanied by a darker brown zone
white,
from
d pos-
thick-
, well

5(77/

callus

he

pentis
en are
teeth,
n; the
hticles
n PH,
LGS
hough
f dif-
argins
entral
pstnut.
from

Terngte, Tjilatjap, other Malayan localities, and the data of all faput-
serpeptis without locality known to the writer.
L Mi Ma BL HL LT CT

PH, FK|, LA, caputanguis 25 28 31|23 35|74 76 80 (49 50 51|16 18 19|14 14 15
Hawalii,| Japan, caputanguis 30 32 34|26 37|69 72 75/49 51 53|18 19 19|13 14 15
Australia, caputanguis 30 31 34123 43 (69 70 71|49 50 51|16 17 18(13 14 15
Ternate, caputserpentis 25 26 27 (22 32|74 76 7748 49 50|16 16 1712 13 13
Tjilatjap, caputserpentis 30 81 32|27 35|73 75 76|47 48 49 (17 18 19|13 13 14
Malay, [caputserpentis 20 30 3225 85|73 74 7648 48 4917 17 18|13 13 14
No locdlity, caputserpentis 26 29 33|15 4372 75 78|47 48 50|16 17 18|13 14 15
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Erospria helvola (Linnaeus) hawaiiensis Melvill.

A

shellg
islan
and ¢
confls
are 1
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least,
ostery
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Is excluded) the margins are reddish brown varying to f

yaardi by Dall (1921).

1 specimens of helvola T have ever seen credited to the Hdwaiian
islandls exhibit the margins suffused with pinkish flesh color +
to pinkish fulvous and pale straw color or even white, whild
of helvola from the Indian and Pacific Oceans (the Hawaiian
ulvous
hestnut. In all Hawaiian specimens the reddish brown dolor is
ned to the aperture, if it is not entirely wanting ; the extremities
nore bluish lilac or whitish than pinkish lilac. Therefdre the
viian shells evidently must be separated as local subspedies, at
called /hawaiiensis by Melvill (1888) and—a pale variety P—

arying
in all

H, 47 X ; PG, 6 X; PE, 6 X FK, 1 X; LA, 1 X. Among the

shelly from PH are four specimens which are not fresh or simply

worn

but also bleached, as are the specimens from FK and LA, too;

they ¢vidently came from other environments. Their size is relatively
enormous: 23, 24, 26, and 28 mm. The other shells from PH and

those
LA;

of PG are slightly smaller than the shells from PE, FK and
the specimens from PE are relatively slender and exhiliit less

numerous teeth; the few specimens from PG are rather humped. If
compared with hawaiiensis from Honolulu and Hawaii (preserved in
variofts collections), Dr. Pietschmann’s shells are slightly larger,

relati

yely broader and higher; the table contains also populatipns of

typical helvola from the southern Pacific, from the Malayan Archi-
pelagp, from the Indian Ocean (mostly without exact locality]) and

from |Durban (Natal) for comparison:
L |[MiMa| BL HL LT cT

PH, hawaiiensis 18 21 23|15 28 (68 72 75|51 51 52 [16 17 18 | 13 14 15
PG, hawaijensis 19 21 22118 2369 73 77 |51 55 59 |17 18 19 | 14 15 16
PE, hawaiiensis 20 23 26|18 27|66 69 72|50 51 52 |16 18 18| 13 15 16
FE, hawaiiensis e 28 Ll | 65 | B2 .20 |14
LA, hawaiiensis e 28 T2 B3 e 16 | 14
Hawaii, hawaiiensis 17 19 20 |15 30 |64 67 70 (48 50 51 |16 17 18 | 13 14 17
Pacifie, |helvola 15 17 18 {14 19 |65 67 72|49 50 52 [15 16 17 | 13 13 14
Malay, helvola : 17 18 20|14 2467 70 73|50 51 52 |16 16 18 |13 13 14
Indian Qcean, helvola 18 20 23 |12 34|62 64 68 (49 50 51|16 18 19| J4 15 1g
Natal, Helvola 21 23 24|18 28 |65 67 70|49 51 53 |17 18 19 | {4 14 15

In| 30 specimens the dorsal color is well recognizable: it [varies

from

fulvous (10 per cent) to chestnut (37 per cent), greyish 1

rown

(23 per cent) and greenish grey (30 per cent). In 40 per ceht the
brown dorsal spots are scattered, in 47 per cent they cover abofit the
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irea as the white ocelli, and in 13 per cent the brown spot
ate or are even confluent. This percentage 40:47:13 is 4
aiiensis from Hawaii into 17:83:0, in helvola {rom the }
7:43 :0, in helvola from the Malayan Archipelago into 33:
ola from the Indic into 28:51 :21, and from Natal into o:
ere are 3 to 5 denticles on the inner margin of the fossy
are in the populations from Hawaii and from the Ma
pelago, too. Young shells are blue grey, with one or three |
of various intensity, suture whitish, the slightly proj
onch lilac to purple; the diameter of the spire is about 2
f the body whorl in each direction. The radula of hawa
PH does not exhibit any difference from typical helvola.

ylaea semiplota Mighels.

rsum smooth, in fresh specimens blackish brown, with numerous
xtremities orange, lateral pittings chestnut, base white, teeth line
columellar teeth very short in the central third, but elongate ant
steriorly; when worn, the dorsum is reddish brown, pittings

shells are greyish brown, top of the spire chocolate, spots confined

1, 41 X ; PS, 1 X; PG, 14 X; PE, 3 X; LA, 1 X. Ong
PH is subpellucid, but not subrostrate as is polita Robert

If compared with semiplote from Hawaii and eastern
the shells from the western islands visited by Dr. Pietsch
uch larger, but the general shape, and the number of

17
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white
d with
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to the

shell
5 ; the
frans-
Poly-
mann
teeth
, PS,

nt, as

CT

14 15
16 17
17 18

correspond to the increased length; the populations from P

and BE are practically identical; the shells from PG are slightly
larger| and possibly broader; the unique shell from LA is a gia

it is in other species from LA, too.

L |MiMa| BL HL LT

Hawaii, [Polynesia 99510 8 15|58 58 61 |47 48 49|17 17 18 |13

PH, PS,| PE 13 14 15| 9 23|57 58 60 |45 47 48 (18 19 19|15

el 14 15 16|12 20 |57 59 61| 46 47 48 [ 19 20 21| 16

LA N T | e 56 | 45 |1 21 .
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Nuclearia honoluluensis Melvill.

Pl

are ur]

14 I‘
is a lesq
there ar

1, 5 X; PG, 1 X; PE, 1 X. Rather worn, so that the

iformly pale grey or pinkish, in one specimen the reddish

h the space behind the anterior columellar ridge, in 63 per cent of specimer
accentuated smaller rib (not included in the number of columellar teeth)
B 2-3 ribs or no rib. The fossula usually exhibits 5-6 denticles interiorly.

shells
lines,

s there
rarely
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1 surround the dorsal tubercles and the basal ribs, are
mpared with the well-known honoluluensis from the
rn Hawaiian islands, the shells from PH, PG, and H
er, more depressed [one shell from PH is extremely dept

ler intercalate ribs (IR), which start from the outer maf
iner lip and reach the aperture, where they are well sej

visible.

larger

L, are

essed ¢

b/42)21:13 -+ 6], but similar in dentition, even in the number
gin of

arable

the coarse primary ribs. The table also contains the data of
tcleus Linnaeus from various localities of the Indian and Pacific
h for comparison. N. nucleus can easily be distinguished by the
acumjinate extremities, the more numerous labial teeth and the

want-

ing of the intercalate columellar ribs, which almost never reach the

apertfire, whenever they are present.
L |MiMa| BL HL LT cre | IR
Hawaiij honoluluensis 25 30 34 (21 38|62 67 70|44 45 46 |23 24 2513 14 16 |6 6 7
PH,PG,PE,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 |.. . .
In only 8 per cent of all shells investigated by the writer| there

are o

Talostolida rashleighana Melvill.

A

ne or two IR.

dult specimen much worn, depressed, margins angularly ex-

pandgd, left margin bent upward, extremities also margined and

expai

broad in their entire length; dorsum pinkish lilac, with brown

rupte

and 28 rather large dark spots which extend as far as two-thi

the d
there

margined ; it seems to be similar to 7. teres Gmelin, but is
humpged.
PH, 27(61/48)23:23 (young). FK, 33(63/44)23:20 (4
The following table contains the data of rashleighana from

from

Indian Oceans:

ded, dorsally callous; fossula and columellar sulcus d
d bands, the two central ones almost confluent, margins w

brsal surface. The young shell is colored in the same w4
are only 14 smaller spots on the right margin which is 1

several collections and of teres from localities of the Pacif

qually
intet-
ith 38

rds of

y, but
ot yet
more

dult).
Hawaii
ic and

L Mi Ma BL HL LT

CT

Rashlei,
Teres

19 20 22
23 23 26

ghana 22 24 29

22 26 29

15 32
16 37

62 64 66
53 54 55

47 49 50
42 43 44

719 21
P1 23 25

A smaller rib intercalate in the space behind the slit terminal ridge and 1-3|
ribs on|the hind top of the inner lip are not included.

oblique




Palmadusta unifasciata Mighels.

Suh
not prq

top, anterior columellar teeth much coarser than the posterior
narrow, steep, not concave, the columellar teeth extending to
its inner margin hardly compressed, columella smooth posteri
y greyish blue, now worn, pinkish lilac, with an interrypted

fossulal

former|
brown
pink sp

PH
and PH
ern Pa
smaller
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cylindrical, aperture straight, outer lip sinuous anteriorly),

central band, margins white, unspotted, extremities with
ots.

, 1 X; PG, 4 X; PE, 1 X. The specimens from PH,
are smaller and more inflate than umifasciata from the sq
cific, but the relative number of teeth is identical; the

xd.

19

but

jecting posteriorly, inner lip slightly swollen on its posterior
o1es,

oriy ;

four

PG,
uth-
still

P. manoridens Melvill from Lifu has relatively more numer-
th and a broader fossula with the inner margin distinctly

L Mi Ma BL HL LT CT

Pacific, 1

Lifu, min

inifasciata 11 1212 9 14 |52 53 54 |42 43 44 |17 17 18|16
PE, unifasciata 9 10 11|85 12155 57 58 |43 44 45 (15 16 17|13
pridens 8585 9[7.5 10|53 54 54|42 43 43|18 18 1917

17 19
15 17
19 20

Palmadusta waikikiensis, new species (fig. 3).

Subgyriform, outer lip distinctly margined, base convex, aperture sli
curved, gnteriorly dilatate, outer lip projecting posteriorly, labial teeth r
coarse, dolumellar teeth very fine anteriorly and extremely fine poster
fossula farrow, very shallow, but distinctly projecting interiorly; subpell

whitish,

narrower| band anteriorly, margins and base white, extremities unspotted.

Freure 3. Palmadusta waikikiensis, new species.

with a rather broad and interrupted fulvous central band and a se

vhtly
ather
orly,
ucid,
cond
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['ype from Honolulu (writer’s collection, no. 2754) : 12(55/45)-
18:21 (fig. 3). Paratype from Waikiki (Museum Leiden, ¢ollected
by Heurn) : 15(53/42)19:23, rather calcified.
Differs from all allied species by the columellar teeth, which are
more numerous than the labial ones. Palinadusta waikikiensis|is more
pyriform than P. unifasciaie, it has finer teeth than P. fimbripta, and
a less concave fossula than P. munoridens; its right margin recalls
P. spicrodon, but P. waikikiensis has coarser labial teeth and|a much
narfower fossula.

DISTRIBUTION

Fable 2 shows the number of specimens collected in the| several
islands.

Table 2. Numerical Record, Pietschmann Collection

PH
FFFK LA Entire PHN PG [PE PS

1. leotrivia pilula....ooooooo . 4
2. {rivirostra hordacea
(2 =typical) eoroeecerrenecc 50 49 49
2a. [Crivirostra hordacea variety B... 65
3. {rivirostra edgari ....o...._._._._.. 18
4. Trivirostra pellucidula ... 24 5 5
5. [Trivirostra exigua ..o..oooveeeee. 15 1 11
6. Mauritia maculifera ................... 9
7. Mauritia scurra (typical)......... 1
7a. Mauritia scurra indica............ 3 2 1
8. flalparia talpa ..o 4 1 1
9. Lyncina carneola ..o 1
10. Lyncina arenosa ......cooooe... 1
11. Lyncina sulcidentata ............... 5 23 36 24 8 4 .
12. Basilitrona isabella (typical) ... 68 34 13 16 5
12a. Basilitrona isabella controversa.. 1 3 3 1 2 .
13. [Pustularia tessellata ... 1 1 46 35 6 5
14. Ravitrona caputanguis 7 2 1 1
15. [Erosaria helvola hawaiiensis........ 1 1 59 47 6 6
16. Btaphylaea semiplota 1 59 41 14 3 1

17. Nuclearia honoluluensis ..
18. [Talostolida rashleighana ...
19. Palmadusta unifasciata ............ 6 1 4 1

19 species and 3 varieties...... 203 36 355 —Z§ 5 37 6

¥F, French Frigates Shoal; FK, French Frigates Shoal, King Island; LA, Laysan
Islanfl; PII, Pearl and Hermes Reef; PIHN, Pearl and Hermes Reef, no particdlar island;
PG, Pearl and Hermes Reef. Grass Island; PE, Pearl and Hermes Reef, Southepst Island;
PS8, Pearl and Hermes Reef, Sand Island.
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he relatively large or callous species (6, 7, 8, 9, 10, 122

21

ne distribution of the Eratoidae (Triviinae) does not irdicate
eculiarity. With regard to the Cypracidae, however, it is eyvident

, 14)

een collected chiefly in French Frigates Shoal and in Ilaysan

Island, whereas the smaller, less callous, or finely sculptured species
(7a, 12, 13, 15, 16, 17, 18, 19) occur chiefly in Pearl and Hlermes

Reef.

This striking difference in the population indicates ecological

differ¢nces of these islands. Lyncina sulcidentata seems to live equally

well ip both environments. On the other hand, there is no diffe
betwe

"The average length of the shells is given in Table 3.

Taple 3. Average Length of Shells, Pietschmann Collectidn.

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

rence

en the several islands of Pearl and Hermes Reef ; the relative
number of specimens of each species corresponds rather to the
number of shells collected in PH, PG, PE, and PS.

total

PH
Pacific Hawaii FF FK LA FEntire
1. Cleotrivia pilula e * 88
2. Trivirostra hordacea * 86 76 80
3. Trivirostra edgari ... * 84
4. Trivirostra pellucidula . * 77 84
5. Trivirostra exigua ......... * 87 87
6. Mauritia maculifera ... * 121
7. Mapritia scurra and indica.. * 116 106
8. Talparia talpa ... * 115
9. Lyncina carneola ... * (223) (248)
10. Lyncina arenosa ......... * (121)
11. Lyncina sulcidentata ... . * 94 102 82
12. Bagilitrona isabella ... * 74
12a. Bagilitrona isabella controversa... *T'ype ... ( 87) 116 160
13. Pustularia tessellata * 77) (135) 81
14. Rayitrona caputanguis ... * 103 93 ( 91) ( 96)
15. Ergsaria helvola and hawaiiensis * 95 (115) (115) 105
16. Staphylaea semiplota ... * (211) 147
17. Nuglearia honoluluensis ... * 87
18. Talpstolida rashleighana .. * (125) (113)
19. Palmadusta unifasciata 83
All|Eratoidae are relatively small; the Cypraeidae from Pear] and
Hermes Reef are of medium size to small, or if larger they are
always| surpassed by the specimens from French Frigates Shoa] and
from Ilaysan Island, where most species become large to gigantik.
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Therefore the conditions of French Frigates Shoal and especially
of Liysan Island are evidently favorable to the development of|callous
specles and of large individuals of other species, whereas most|Cypra-
eaced from Pearl and Hermes Reef are rather small, but otherwise
do dot exhibit any peculiarity.




