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through slow ontogenetic increments in the
valves, particularly in the basal arm of the
scutum, at a rate greater than the rate of in-
crease in the size of the capitulum. By this
sort of differential development, partially ar-
mored juveniles become fully armored some-
what later in life than do related free-living
species in which juveniles are essentially a s
The same process is
seen to occur in Octolasmis tridens (Aurivil-
lius), (Nilsson-Cantell, 1934), and in O. cor
(Aurivilliue), (Newman, 1960b). This process
suggests that species in this family with the
scutum split into two parts have descended
from forms in which the valves were much re-
duced, the split-valve being a product of re-
armament, This suggestion is believed to be
quite plausible for it not only explains their
somewhat aberrant form, but it also explains
the vestige of a scutal suture seen in such spe-
cies as Trilasmis eburneum Hinds and occa-
gionally in T. crassum sensu Darwin (1851).
These two species have apparently completed
the rearmament process, the vestigial, fully-
fused, non-functional suture testifying to a
split-valve ancestry, being acquired through
relatively unarmored forms living in protected
environments.

fully armored as adults.

This argument is contrary to the concept
of the prototype of split-valve forms in which
Pilsbry (1911) envisions a fully armored ances-
tral type with a split-valve already developed,
becoming reduced in protected environments.
The same argument is the reverse of that of
Broch (1947), which is essentially Pilsbry's
concept in more detail, without additional evi-
dence. What Pilsbry and Broch fail to take into
consideration is the functional aspect of the
split-valve; that is, what purpose does it serve
the barnacle, especially when the occludent arm
is immovably fused to the basal arm? They
also fail to consider what possible path selec-
tion might take to achieve such an unusual
structural arrangement.

In fully armored species, without a split-
valve, the scuta are hinged to one another as
they are in nearly naked species of Octolas-
mis. In this way the valves can be opened and
closed, and when closed, being fully approxi-
mate at their edges, they prevent crushing of
the soft animal within. Forms with greatly re-
duced valves are relatively easy to crush, but
they generally survive in environments where
crushing is not likely to occur. If rearmament
were pgradually selected for, in response to
more exposed conditions, the barnacle would
still be subject to crushing until the valves be-

came fully approximate. In such partially ar-
mored forms, this problem is overcome by a
fusion of the hinge area of the basal scutal
arms, which, being the strongest and overlying
the body of the animal when withdrawn, offer
fair protection. However, this necessitates
having the occludent arms, each connected to a
basal arm by an uncalcified ligament, free to
be drawn together by the scutoral adductor
muscle, closing the aperture. In this way, par-
tially armored species are protected against
crushing, yet retain the facility of closing. In
exploiting more exposed environments, fuller
armament being selected for, the valves would
become fully approximate. Fusion of the basal
scutal arms is no longer a requirement but ac-
tually a disadvantage, for the occludent arms
must remain free of the basal arms in order to
continue to close the aperture. This arrange-
ment sacrifices a considerable degree of ri-
gidity. In overcoming this final complication in
rearmament, the fusion platforms could become
transformed into a hinge, with the simultane-
ous fusion of the occludent arm to the basal
arm of the scutum, leaving the vestigial suture
mentioned above. Indeed, the peculiar hinge-
like platforms of Trilasmis fissum (Darwin)

are more readily understood as being derived
in this way than from the ordinary hinge of
more remote fully armored ancestral forms.

Following this explanation for the origin of
the split scutal valve, it appears most likely
that split-valve forms have descended from
relatively naked ancestors inhabiting the gill
chambers of decapod Crustacea (Plate 23).
This is not as unlikely as it may at first ap-
pear, for it is a fact that relatively unarmored
species which inhabit gills are often found oc-
curring around the exhalant area of gill cham-
bers and along the basal portions of the last
maxillipeds of the host (Annandale, 1909). In
this position they are at a disadvantage as re-
gards mechanical injury, but they conceivably
may be rewarded by fragments of food drifting
away from the food being fed upon by the host.
To this end a ctenopod feeding mechanism
would be satisfactory, for barnacles could car-
ry on normal setose feeding when not receiving
fo od escaping the host. If the protection af-
forded by fuller armor were attained in forms
tending to settle near the mouth field, there
would be a. better chance of survival. Thus,
they could occupy positions further out on the
mouth parts, closer to the new source of food.
If the rather delicate feeding mechanism were
gradually replaced with stouter clawed append-
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ages, the barnacle might be able to capture
larger particles of food or even rasp directly
at the food being manipulated by the host. It is
a fact that most split-valve forms occur on the
mouth parts, primarily the maxillipeds of
macrurous forms, and it is a fact that where
the ontogeny of these forms is known, the split-
valve is seen to be acquired through slow onto-
genetic increments and differential growth. It
may be simply a coincidence that most species
in this position also have very peculiar, strong,
stout clawed cirri and unusually spiny mouth
parts which appear poorly adapted to setose
feeding, but I prefer to suggest that these
structures are correlated with the unique habi-
tat in which the barnacle, having descended
from forms inhabiting gill chambers, has
moved forward into the mouth field, enabling it
to share the food of the host.

That such species are the descendants of
more naked ancestors and have come to occupy
such an unusual niche by an indirect route
through the gill chambers of the host is sug-
gested not only because it would explain the
split-valve as a result of rearmament, but also
because a more gradual transitional process
could hardly be imagined in achieving such a
remarkable and precarious position on the host
and in attaining the highly modified feeding
mechanism correlated with it.
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Another Statistical Study in Size of Cowries

by

F. A. SCHILDER

University of Halle (Saale), East Germany

The length of the shells of each cowry spe-
cies varies considerably, even in specimens
coming from a limited area. The frequencies
of the classes, distributed according to a bi-

nomial curve, show a positive skewing so that
the summit of the curve approaches nearer to
the class of the smallest shell than to that of
the largest specimen.
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These usual features may be illustrated by
1'555 Luria isabella (Linnaeus) coming from
the beach of Tjilaut Eureun, South Java, the
length of which varies from 15 to 40 mm. in
adult shells. In the following table the size has
been reduced to classes of 3 mm. (e.g., 15 =
13.5 to 16.5 mm.); the number of specimens be-
longing to every class has been expressed in
percent of 1'555 (the sign 0 indicates less than
0.5 percent; the sign o expresses less than 0.1
percent):

oM LIORN2 2 2/5 0 2 8 NS NS 4 BSR4 O rra

1SR 1 7 S O 2 6 L 7 1 0 o %o
The sum of shells coming from the whole
area of distribution of a species supplies a si-
milar curve, if the numbers of specimens pre-
served at each locality are rather similar.
Thus, e.g., the distribution of 8'169 Monetaria
annulus coming from 425 localities between
Natal and Polynesia is as follows:
28 31 34 mm.

W g, A6 18 23 &L

0. w39 32 Y 6 1 0 o %o

The minimum length is 10.3 mm., the maxi-
mum 33.7 mm.; ninety percent of these shells
vary from 14 to 24 mm. only.

The differences in size observed in vari-
ous populations can be environmental or ra-
cial. The local modifications may be caused by
the depth of the sea in which the population
lives, by differences in the motion of the sea or
in the quantity and quality of food: so we learned
from the collections carefully made by R. S.
Benton that most specimens living on the coral
reefs of Mombasa Island are distinctly smaller
than the specimens of the same species col-
lected among the sea weed on a sandy and mud-
dy bottom at Shimoni a few miles off. In the
same way, Barry Wilson stated (personal com-
munication) that in Geographe Bay the adult
specimens of Zoila friendii(Gray) collected be-
tween Quindalup and Dunsborough (about a mile
apart) are stunted: they live '"in an enclosed
area in only three to six feet of water cut off
from the deeper water offshore by a wide and
very shallow sand bar." He has '"'never seen a
small adult specimen outside the bank, nor a
large specimen inside the bank''. He suspects
'the difference may be a physiological one'
(quoted from Wilson's letter, dated 6th Febru-
ary, 1959). Therefore, the curve of variation in
79 Z. friendii (the Eastern vercoi Schilder in-
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cluded) shows two summits:
40 50 60 70 80 90 100 mm.
2.5 14 9 29 24 19 2.5 %

There are, however, also racial differ-
ences in size, if the average length of most
populations living in a continuous large region
significantly differs from the usual size ob-
served in other parts of the world. Thus, in my
previous statistical study, published in The
Veliger (Schilder, 1961), I have shown that in
Mauritia arabica (Linnaeus), the South West -
ern* race immanis Schilder-Schilder distinctly
differs by its larger size from M. arabica liv-
ing between Ceylon and the Pacific, though the
limits of variation overlap; this fact may be il-
lustrated by the following table, in which the
size of 2'140 M. arabica and 86 M. immanis has
been expressed in percent:

20 30 40 50 60 70 80 90 mm.

arabica:

o, 13 46 29 10, 2 " o =IO

immanis:
S iy 13 2T 44N 24 S

Similar differences may be observed in
Erosaria lamarckii (Gray): the subspecies re-
dimita (Melvill) with purely white spots lives in
the Indian Ocean from Mauritius and Karachi to
Penang, while the Western E. lamarckii with
the larger spots distinctly ocellated occupies
the area between Natal, Kenya, and Madagas-
car., The following table illustrates the varia-
bility in size of 127 E. l. redimita (including the
specimens published by Griffiths, 1956) and 112
E. 1. lamarckii, expressed in percent:

20 25 30 35 40 45 50 mm.
E. 1. redimita:

1 21 46 27 5 - - %
E. 1. lamarckii:

- 1 9 2y 2 24 2 %
Port Reitz:

2 9 48 34 6 1 - %

The last line indicates the percentage of
124 specimens collected in a restricted area at

#In The Veliger, vol. 4, p. 17, left line 12, er-
roneously has been said "South Eastern''.
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