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the gametophyte of the latter, with its reduced number of chromo-
somes, finds its analogue merely in the maturing sexual cells of Fucus.
But until we know more of the nuclear changes as they occur in other
Algas, and especially in the more primitive forms, it seems unadvis-
able to go further than to indicate the possibility that we may require
to revise our present ideas on the comparative morphology of the
higher and lower groups of the vegetable kingdom. Even if we regard
the reduction in the number of the chromosomes as a fact which is
primarily of physiological importance, we may safely conclude, from
the universality of its occurrence, that it is also intimately connected
with the phylenogenetic development of living forms, and hence it
must meet with due recognition on the part of the morphologist who
is engaged in comparing the life-history of one group of organisms
with that of others.

“On certain Changes observed in the Dimensions of Parts
of the Carapace of Carcinus manas” By HERBERT
THOMPSON. Communicated by Professor W. F. R. WELDON,
F.R.S. Received May 19,—Read June 11, 1896.

In making some measurements of young male Carcinus menas
from Plymouth, corresponding to those made by Professor Weldon
on young females of the same species, and published by him in the
Report of a Committee for conducting statistical inquiries into the
measurable characteristics of plants and animals (‘ Roy. Soc. Proc.,’
vol. 57, p. 360), some interesting facts were observed as to changes
taking place in the relative dimensions of certain parts of the
carapace of these crabs in the space of the last three years.

The carapace of the adult male crab, measured in the median
antero-posterior line is, roughly, from 40 to 60 mm. long. Now, of
young male C. menas collected at random at Plymouth in the year
1893, T had, for the purposes of measurement, 3,077 specimens,
ranging between 10 and 15 mm. in length of carapace, and on these,
besides the carapace length, as above defined, two other measure-
ments were taken, viz. (1) “{frontal breadth,” the distance in a
straight line between the tips of the two teeth which form the outer
boundaries of the orbits, and (2) the ‘right dentary margin,”
measured in a straight line from the tip of the first to that of the
last lateral tooth on the right side of the carapace.

The measurements were made in the way described in the Report
above mentioned (¢bid., pp. 361—2) : and owing to the rapid growth
and alteration of proportional dimensions in the young crabs, they
were sorted into groups, the members of each of which differed by
less than 0'2 mm. in carapace length, thus giving five groups for
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every 1 mm. of growth in carapace length, or twenty-five groups:
for the whole range of 10—15 mm. carapace length. The numbers
contained in the separate groups ranged from seventy-two in the
smallest group to 178 in the largest group. The arithmetical
mean and mean error in each group is set out in Table I infra.

Similar measurements were made in the case of 1,957 young male
C. menas from Plymouth of the year 1895. These were likewise
divided into groups differing by 02 mm. of carapace length: and
the numbers contained in the twenty-five groups between 10 and
15 mm. carapace length ranged from thirty-four in the smallest one
to 111 in the largest. The arithmetical means and mean errors are
given in Table I ¢nfra.

On comparing the two sets of measurements (expressed in terms
of the carapace length which was taken as the unit) it appears, as
regards the ‘frontal breadth,” that in every one of the twenty-five
groups without exception the average size of the frontal breadth in
the 1893 crabs exceeded that of the 1895 crabs of corresponding size.
Seeing how small the groups are the result is a striking one, and is
given in greater detail in the following Table :—

C. manas.—Frontal Breadth.

Average excess of 1893 crabs over
1895 crabs.
Carapace length in
millimetres.

In thousandths of

o In millimetres.
carapace length.

10—11 630 0-07
11—12 729 008
12—13 673 0°08
13—14 526 0-07
14—15 353 005

On the other hand, if the species in 1895 has a smaller average
frontal breadth, it compensates for the deficiency by having a larger
right dentary margin. This was found to be the case in twenty-three
out of the twenty-five groups, the two non-conformist groups lying
one near each end of the range. The arithmetical means and mean
errors are given in Table I infra, and the results, tabulated in a
corresponding form to those of the frontal breadth measurements,
are as follows :—
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C. menas.—Right Dentary Margin.

Average excess of 1895 crabs over
1893 crabs.
Carapace length in
millimettes,

In thousandths of

carapace length. Tn millimetres.

10—-11 139 0°01
11—12 2-09 0-02
12—-13 1-87 0°02
13~—14 156 0-02
14—15 1-42 0°-02

As these results seemed to indicate that a change in regard to
these dimensions was taking place in the species, it was desirable to
compare similar measurements in the adult. Fortunately Professor
Weldon was able to supply me with 254 specimens of male C. menas
with a carapace length ranging between 40 and 63 mm., taken at
Plymouth at random in 1892-3: and for comparison he procured
496 individuals collected at Plymouth in January of the present year
and corresponding in size.

Measurements similar to those made on the young ones gave the
following results :—In frontal breadth the 1892-3 crabs exceeded
the 1896 crabs on an average by 885 thousandths of their carapace
length, which for an average length of 50 mm. is equivalent to
0-44 mm., while in the right dentary margin the 1896 crabs exceeded
those of 1892-3 on an average by 3-1 thousandths, or an equivalent
of 016 mm., thus fully confirming the results arrived at in the
young ones.

Whether these results indicate a permanent change in the species
at Plymouth in respect to these particular dimensions of the carapace,
tending to the establishment of a new variety, or whether it is a
mere oscillation such as, for all we know, may be constantly going on
in the relative dimensions of the various parts of the members of all
species, can only be decided by further measurements, which, it is
hoped, may be continued on the same species after another interval
of two or three years. Meanwhile, the persistence with which the
same tendency asserts itself in the twenty-six groups into which we
have divided these crabs of 1892-3 and 1895-6 is remarkable, and
may perhaps induce others to take measurements of other animals at
definite intervals, and establish similar comparisons.

I wish to add my hearty thanks to Professor Weldon for suggest-
ing the line of investigation and furnishing material and ever-ready
help.
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