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Jution of the ies or tribes contains, in the
fonctions of ity and adaptation, the
determining caunse of the ovoln'ﬁn |of in.
dividual organisms; or, briefly,

is the moohrsl:iml cause of Onbigeny.’"ogme
bave here as it were the key-note of the
work, the fundamental idea which the author
never loses sight of. The science of radi.
mentary organs, which Haeckel terms
“ Dystoleolo{{, or the Doctrine of Purpose.
Jessness,” is here discussed, and a number of
interesting examples are given, the con.
clusion being that they prove the mechanical
or monistic conception of the origin of organ-
isms to be correct, and the idea of any * all-
wise creative plan " an ancient fable.

But all this is merely preliminary, and it
is only in chapter vi. we enter upon
the real matter of the work, in a most in-
teresting account of the egg-cell and the
Amoeba. The popular idea omll (derived
from those so easily seen in plants), as a
cosed sac or bladder with a defined solid
envel is incorrect. The envelope is no
essential part of the cell, but is in all cases
a seccondary formation, The modern defini-
tion of the cell is, that it is a small body,
peither solid nor fluid, of an albuminous
vature, and having enclosed in it a smaller
roundish bod!, also albuminous. This is the
nucleus, and 1t is this which is the essential
characteristic of a living animal cell as dis.
ﬁnlguishcd from a mere lump of protoplasm.
“Nuclens and protoplasm, the inner cell-
kernel and the outer cell-slime, are the only
two essential constituents of every genunine
eell.””  Cells of various kinds are described
and beantifully illustrated, and the nerve-
cell is said to * the capacity to feel,
to will, to think, It is a true mind-cell, an
elementary organ of mental activity.” These
erve-cells are highly complex in structure,
whereas the egg-cell is in no way specialised ;
yet, from its active properties, we are obliged
to infer a highly complex chemical com
sition of its protoplasmic substance, and a
minute molecular structure, which are com-
pletely hidden from our eyes. Every cell is
an independent organism. We see that it
performs all the essential life-functions which
the entire orqtnism accomplishes, Ever
one of these little beings grows and feeds
itsell independently. It assimilates junices
from without, absorbing them from the sur-
rounding fluid ; the naked cells can even take
up solid particles at any point of their surface,
aud therefore eat without possessing either
moath or stomach. Each cell is also able to

duce itself, and to increase. It is also
to move and creep about, if it has room
for free motion, and is not prevented by a
solid covering, while from its onter surface
it sends out and draws back again finger-
like processes, thus modifying its form.
Cells from the watery humour of a frog's
'cﬂhne been seen to move freely,and ereep
about just like the independent organisms
Amoebae and Rhizopods. The young
cell also has feeling, and is more or less sen.
fitive, ing certain movements on the
application of chemical and mechanical irri-
tants. Thus we can trace in every single
cellall the essential functions, the sum of
VIlm_:h coustitute the idea of life—feeling,
motion, nutrition, reproduction.
Although there are even more simple or-

ganisms than cells, mere masses of living l‘)ro-
toplasm without a nuclens, yet the cell as
above deseribed must be considered as the
organic unit, the basis of our physiological
idea of the elementary organism. For every
animal without exception, from a sponge or
worm up to man, originates in a primitive
egg which is “an entirely simple, somewhat
round, moving, naked cell, possessing no
membrane, and congisting only of the nucleus
and protoplasm.”  These -cells differ
somewhat in size and form in different ani.
malg, but are essentially alike. Many or-
ganisms remain in this simpleone-celled form,
of which the Amoeba is the most familiar ex-
ample. This creature, which most of our
readers must bave seen in a drop of water
under the microscope, is important as being
an example of the naked living cell, moving
and feeding, and exhibiting all the signs of
animal life, althongh a mere nue mass
of protoplasm. It increases by division, the
nucleus dividing first, and then the surround-
ing protoplasm distributes itself around the
two new nuclei and parts into two distinct
animals. Now it is a wonderful fact that
the unfertilised eggs of some of the lower
animals, as sponges and medusae, are abso-
lutely. undistingaishable from an Amocha.
Yet more, the blood.cells of many animals,
and even the white corpuscles present in
human blood, are exactly of the same charac-
ter, moving, eating, and acting, just like
Amoebae. For these reasons, the Amoeba
isregarded as that one.celled organism which
approaches nearest to the ancestral form of
nﬁ animal life : and from a very similar cell
every individnal animal still originates.

The next chapter, on the processes of evo-
lation and impregnation, is no less interest-
ing and suggestive. The first step upward
from the simple cell, would be the formation
of groups of cells which remained attached
to each other instead of parting as in the
Amoeba. In this little community a division
of labour wonld soon avise; some of the
cells becoming specialised to absorb food,
others to nce themselves, others to
form ‘protectmg organs for the community,
thus forming a distinct many-celled organism,

We have, then, a long discussion of the
nature of reproduction, which is shown to be
really a continuation of the growth of the
individual ; but we cannot see that any at.
tempt is made to show how or why the sexes
came to be differentiated as soon as the
organisation became complex. This part of
the subject is rather slurred over, and the
whole process of fertilisation is said to be
“ extremely simple, and entirely without any
special mystery.  Essentially it consists
merely in the fact that the male sperm-cell
conlesces with the female egg.cell” The
very mobile thread - shaped sperm . cells
(spermatozoa) *find their way to the female
egg-cells, penetrate the membrane of the
latter by a perforating motion, and coalesce
with the cell material.” We hardly think
that Prof. Haeckel's readers among the edu-
cated public will find this such a very
simple matter. Considering thatin the case
of many marine animals these sperm-cells
are discharged into the water, and bave
actually to seck the egg-cells and then pene-
trate their onter covering, it will be im

| sible to avoid the assamption that

apparently simple “cells " are not only liv-
ing but intelligent organisms, endowed with
a wonderful impulse to seek ount and

trate into eggs, thus destroying m
selves in order to give birth to a new
and higher being. However, when the
two cells have conlesced, an important
change takes place in the egg. Its
nucleus disappears, and a new nucleus takes
its place, which possesses the wonderfal
power of growing into the form of the
parent organisms, however complex they
may be. The egg-cell is now, therefore, a
new fmn&iwling in itself the vital
activities of parents combined,

Avrkep R, Warrace,

C. Solli Apollinaris Sidonii Opera. (Envres
de Sidoine Apollinaire : Texto Latin. Pab-
lites pour la premidre fois dans I'ordre
chronologique d’apris les MSS. de la Bib.
liothéque Nationale, &e. Par M. Eugine
Baret. (Paris: E, Thorin.)

Tue importance of the letters of Apollinaris
Sidonius for the history of the Western
Empire in the latter part of the fifth century
after Christ has been fully recognised by
historians., A glance at the references in
Gibbon, Guizot, Ampére, Ozanam or Thierry
will be enough to show how large a part of
our knowledge of Gaul, ially at the

time when the Visigoths and the

dians were preuingiond upon the em
empire, bas to be drawn from the corre-
spondence of the learned and lively Bi of
Clermont. It is hardly too much to sa
Apollinaris Sidonius is to the historian of
the fifth century what the younger Pliny is
to the historian of the times of Domitian and

Trajan,or Mdme. de Sévigné to the historian
of *le sicele de Louis XIV.” Itis not so

much the facts which he records, though
Lere, in the scantiness of our extant autho-
rities, the testimony of one who was so
nearly connected with the leading men in
the {Ioman world, and who Mhim;if
layed no unimportant part in politics,
En {ammul value. 1t is rather the number-
less details of public and private life which
he drops for the most part quite uncon-
scionsly, bat which enable us to reconstract
in imagination the Gallo-Roman society of
the period with a fullness which leaves little
to be desired. The pictures which he gives
us, for instance, of the splendid villas of the
provincial nobles, glitteri with marble

colonnades, their dining- strewn with
roses, enriched with I)‘intingu, scalptures,
and tapestry, and t with lamps

which, in the place of oil and wax, burned
nothing but opobalsainum, leave with us a
deep impression of the luxury which justi-
fied the extension to the whole of Gaul of
the phrase with which Pliny had denoted
the Province, ** breviterque Italia verins quam
provincli.." His sketch of the Franks, ﬁ: t;i::
then only just beginning to appear on

of woir’;’itnmpll:::hi 1 has passed ul:uto one
of the common istory. His picture
of the Court of Eurich at Bordeaux gives no
exaggerated conception of the power wielded
by some of the Visigoth kings, and bis de-
tailed de.crit:ion of T'beodoric was borrowed
alike by Gibbon and by Kingsley as the most
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SCIENCE.

The Evolution of Man : a Popular Exposition
of the Principal Points of Human Onio-
geny and Phylogeny. From the German
of gmt Haeckel, Professor in the Uni.
versity of Jena. In Two Volumes. (C.
Kegan Paul & Co.)

(Second Notice.)

Ix chapter viii. the sncceeding stages of
davelol;::ent of the fertilised germ are traced
throughout the animal kingdom, with spe-
cial reference to the ‘gastrula, a primitive
animal form which Prof. Haeckel believes
can be discovered in the early stages of all
animals, and must, therefore, be considered
18 representing one of their earliest ancestral
types. In the corals the successive cleava
of the parent cell leads to the formation oF:
lobular mass, called from its atppeunnce
&n mnlberrﬂ germ. It consists of a single
Iayer of cells in close contact, forming a
hollow ball filled with a clear liquid. There
next occurs an extraordinary process of in-
version. A ve forms at one point b
the sinking in of the cellular layer; this
groove deepens and widens till it forms a
cap-shaped cavity, and at last the two sides
come together, forming a double-walled cup.
The mouth of this cup then narrows, vi-
brating threads are formed on the outer
surface, and the gastrala is then
complete. The cells of the outer and inner
su have now assumed a different form,
size, and appearance ; the inside is a
stomach, the outside a skin. A great
variety of animals go t,lwouil‘xl this pecaliar
stage of development with but slight differ-
ences—such as zoophytes, worms, star-fish,
crastacea, molluses, and the lowest of verte-
brates, the Amphioxus or lancelet. In all
the higher vertebrates this process of gas-
trolation is highly modified; but in every
group, even up to man, Prof. Haeckel
maintains that it exists, and can be traced
in its varions forms, of which he gives
“? instructive illustrations. The essen-
tial feature of gastrulation is that the
mass of cells formed by cleavage becomes
differentiated into two groups or layers,
from one of which is ultimately formed the
onter skin, from the other the intestinal
ng ; hence these are termed the animal
the vegetative germ-layers respectively.
Many of the lowest anima{s—meb a8 some
of the Polyps—remain throughout their life
in the gastrula stage, their whole body being
composed of only two cell-strata or {nyen;
the important conclusion is arrived at
that all the hlﬂ?:l' animals, including man,
which in the first stages of their individual
evolution pass through a two-layered struc-
tural or gastrula fqrm, must have de-
rom & primaeval, simple parent
form olf like struocture, “to :e ich Prof.
gives visionally the name of
Gastraes, or primwi':ive intestinal animal,

In the next chapter the scheme of classi-
fication founded on this theory is
explained. From the gastraea developed
I one direction the zoophytes—such as
mmr‘l" medusae, &c.; in another

the worms. The zoophytes are a
side branch, while the worms form the main
stem of the animal tree from which all the

other great classes—molluscs, insects, and
vertebrates—have been evolved. The verte-
brate nature of man is next discussed, and
the structure of the ideal primitive verte-
brate explained in great detail; and then
comes an account of the varions parts and
organs which arise from each of the four
germ-layers into which the two primitive
layers divide at a very early period. This
is very remarkable and instructive. From
the first or outer layer are formed, not only the
skin and all its appendages, but also the cen-
tral nerve system, T'his first develops from the
outer surface of the epidermis, and only at a
later stage moves inward so as to be sar-
rounded and protected by bone and muscle.
The organ ofp the mind, therefore, is a de-
velopment of the outer skin where alone
it could be in contact with external nature.
The kidneys also arise from the skin, and
subsequently take their place deep within
the body. From the second layer arise the
skeleton and all the chief muscles of the
trank and limbs., From the third arises the
entire vascalar system, the heart and blood-
vessels, the bloog, and the mascular coating
of the intestines ; while from the fourth or
inner layer arises the intestinal canal proper
and its appendages, such as the langs, liver,
and salivary glands.

In chapter x. the process of develop-
ment of the gastrula into a perfect

vertebrate o ism is described in detail,
and illustrated by numerous di s. The
extraordi processes by which the ex.

ternal cell-layer bends inwards, forms loops
and folds which then become detached to
form internal organs, such as the spinal cord
and kidoeys, are made very intelligible by
means of elaborate figures, in which the
that arise from each germ-layer are
istinguished by different colours. The two
following chapters carry on this examina-
tion into further details, describing the de-
velopment of the vertebral column, and the
successive appearance of the more important
0 in the human embryo.

n the next two chapters (xiii. and xiv.)
we enter upon another branch of the sub.
{ect—tlm origin of the vertebrate type. We

ave first a full description of the structure

of the Amphioxus the Ascidians, The
former is universally admitted to be the
lowest existing type of vertebrate animal,
while the latter were formerly classed as
Mollasca, but are now believed by many
biologists to be extremely modified forms of
the most rudimental vertebrate. In ar
nce they are shapeless lumps, bardly

ike animals, but looking more like fleshy
potatoes. In the Italian fish-markets they
are known as *sea-fruit.”” When caught
they feebly contract their body and spirt
out a little water: hence they have been
called Sea-squirts. They vary in size from
& quarter of an inch to a foot long, and they
are found in the seas of all parts of the
world. They are fixed by a kind of foot or
root to the sea-bottom ; at the top is a round
opening which serves as a mouth, and on
one side is a smaller omning. The mouth
opens into a large latticed gill-sac into
which water is drawn and dmlxuged by
the side opening, and through the gills the
food also passes into the stomach, the in.
testine bending upward and opening into

the cavity which sarrounds the gill sac.
The outer covering is tough and leather-
like, while there is no trace of any internal
skeleton,

Here there is absolutely nothing of the
vertebrate structure, though there are some
peculiarities in the formation of the gill-sac
which resemble the same organ in the Am.
phioxus. Bat, strange to say, in the earlier
stages of the development of the Ascidian
there appear unmistakeable signs of resem-
blance to the vertebrata. A free-swimming
long-tailed larva is developed from the
gastrula, and in this there tp{nn & medal-
lary tube and also a notochord or rudi-
mentary vertebral column, exactly as in the

Amphioxus. Radimen sense organs
also appear, according to Kowalewsky, who
bas studied the history of this animal;
but then its progressive de ceases,

It sinks to the bottom m and
becomes fixed, the tail with the notochord
degenerates and is cast off, and the tailless

y, by retrograde metamorphosis, loses all
its vertebrate characteristics and becomes a
shapeless sac, as already described. Whilein
the Amphioxus the medullary tube develops
into a complete spinal marrow, in the As.
cidian it shrinks away to an insignificant
nerve-ganglion situated just above the gill.
body. These curious facts are held to prove
that the Ascidians really represent a degene-
rated branch of the ancestral vertebrate, very
near the point of its actual origin.

From this original form it is not difficult to
understand the development of the Amphi.
oxus, which is umemllgf ndmxged to I.
troe vertebrate, very low type. It
is usually classed uugshlow form of fish ; but
Prof. Haeckel holds this to be a error.
By the complete absence of a skull and of
even the rudiments of limbs, and by its ex-
cessively simple internal structure, it is
said to be farther removed from fishes than
fishes are from man. He therefore looks
upon the Amphioxus with special veneration,
as the only living animal which can enable
us to form an approximate conception of our
earliest vertebrate ancestors.

We now come to the second volume, which
is devoted to a more special examination of
the line of animal that has ulti-
mately culminated in the develo of
man, and to a detailed account of the de-
velopment of the various and organs
of the human frame, wi conbdr;nt n&:;
ences to the comparative embryology
other animals. Wopl.un here much i

tion of facts and argauments already given
in the first volume, and shall therefore only
briefly notice a few points which seem to
call l(’n- remark.

Prof, l:h‘:kol seems quite unable :‘o z
preciate the extreme imperfection
mesl record, and the absolute worth-

of its negative evidence as regards
the life of the earliest periods. He speaks
of the inhabitants of our p! consisting
exclusively of aquatic forms down to the
Silurian . 10), and that we ::5
Ayl et el S
animals exi X , qui
5:” of d:i fact :ll'l“ u;f . ts of
is are all marine, and are
not l?l;ioly to contain remains of land
animals, and also of the equally important
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fact that the ts, shales, and | “ forces” as icable to thought or emo-
limestones of which are composed | tion. His conclusion is— SCIENCE NOTES.

Equally improbable are his sappositions that
mammalia originated in the Trias (p. 144),
and placental mammals in the '¥erci-ry
epoch (p. 15). Considering that even in
the Lo:'u m‘l’“‘ of the orders .:.:‘l
many ily groups of placen
m:nw &u]d tlr:tod. ul:ost En.

ish biologists would look far back
?:t.o the Mesozoic epoch for tl::ryﬂnt differ-
entiation of the placental and the implacental
divisions.

The celebrated Bathybius—the living
toplasm of the ocean depths, which was m
described by Prof. Huxley from specimens

in spirit and given up by him
when the living animal was sought for in
vain daring the C expedition—is
resusci by Haeckel on the authority of
Dr. Emil Bessil, who is said to have obtained
it alive from a depth of 550 feet in Smith's
Sound. It is often said that the protoplasm
of lyAmoob. nlxd other nnlle: isms is
only apparently structureless owing to the
iuuﬁcnwz of our optical powers; but
Prof. Haeckel remarks that the experiment
of feeding these animals with solid coloured
particles which can be seen ing through
their substance irregularly in all directions
shows that are really structureless in
the sense in which we always nse the word
as applied to molar, not molecular, structure.
When we consider that these structureless
particles of slime yet exhibit, as Prof.
c;fn.l”f:d himnlmlh us, all the
ife, “even mental phenomena,” his
theory, which he is never tired of putting
forward, tl::. :lhl” ll; p::nomm of tb';
organic no the inorganic wor!
are doe to “mechanical laws” does mnot
mntothmmnehliﬁ:onthemﬁer.
He is equally confident our

o 3y sy Bl oo
aim ; that they ted by the same mechanical

prount b "A':pmo. .Jdb’um;m
all the other purposive contrivances of m
evolved during the Struggle for Existencs.”

Yet Prof. Haeckel is not » materialist.

which asserts that the vital phenomena are
dut::ln properties of‘:auar. is as false
as t te spiritualistic philosophy,
which deoom that p:oﬁvo force pmodel:b gr
causes matter. Both, he maintains, are
dualistic, and therefore both are nally
false. The monistic phi hy which he
upholds as alone tenable can as little believe
in force without matter as in matter without
force. So far, we might not perhaps differ
gmﬁJ from him ; but when he goes on to
say, “the 'l{:it' and ‘mind’ of man are
but forces which are inseparably connected
with the material sabstance of our bodies,”
and to argue that thinking-force and mo.
tive-force are eq fanctions of the body,
he seems to confuse radically distinet con-
ceptions, by the use of the misleading word

constituted
itated

“that in the entire history of the evolution of
other active forces have been at work
than in the rest of

jic and inorganic nature,
All the forces at work there can be reduced at

Inst to growth—to that fundamental function of
evolution by which the forms of s well
as of bodies originate. Growth, in,
itself rests on the attraction and repulsion of like
and unlike particles, It has given rise to Man
and to Ape, to Palm and to to crystal and
water.”

Although I bave endeavoured to give an
account of some of the more suggestive
portions of this very remarkable work, a
notice such as this can afford no conception
of the wonderful variety and complexity,
or of the intensely interesting nature, of
the subjects it discusses. There is probab)
no book in any language which gives so ful
so clear, and lm«:ﬂy intelligible an ac-
count of the i of the develop-
ment of animals. The omena described
are, as compared with the later of
development, simple and easily followed, but
it is impossible to te their import-
ance; and as enabling any intelligent m
to obtain a correct know of the of
this wonderfal history in its earlier, and a
correct ion of their general outlines
and bearing in their later and more complex
stages, the work is one of the most import-
ant in the English language. Its fanlts are
diffuseness of style and complexity of general
arran t, and a competent editor would
be .bfmt;n condense it into one half the
bulk without curtailing it of any important
matter. Itis nevertheless most acceptable
oven as it is, and shonld be studied by every-
one who wishes to appreciate the mean-
ing of the familiar saying, that ‘“we are
fearfully and wonderfully made.”

Averep R. Warrace.

OBITUARY.

TROF. NICOL, F.R.A.B.

NATURALIST whose name is intimately con-
geological work in the north of Scot-
just been taken from our wmidst, For
Prof. James Nicol
ry in Marischal
College and University, Aberdeen. Even before
of the Aberdeen appoi he

of kindred subj
’
t in the active daties of a pro-
u? a3 1839 he wrote a Cate-
the Natural History of Man, followed in

o Catechism and in 1844
an Iu:’nhday nu{/m His &“Ol:"-

ite study, however, was geol 3 and he not only
P a map of and, but wrote
aGuide to its % a sketch of the

and Scenery of North Scotland. To the eight
edition of the Encyclopaedia Britannica he con-

article on “Minu-log o
, from the German ofl\z;-

lecturer, but of late bad suffered from n defoct in
his h. At the time of his death he was up-
of sixty years of age.

Greenwich,—In the A

! in a non-conducting medium, or, assuming

Nine-Year Catalogue 2,263 Stars deduced
Observations at {h Oh-'udu,
dix of the Greenw
Observations of 1876 the results of the star obser.
vations made with the transit circle duri
years from 1868 to 1376 have been ga into
a new general catalogue for the epoch 1872, T,
eatalogue has been derived from the star places in
thomulvolunuinmgtho SAmME manner as
its the two Greenwich Seven-Year
Catalogues—the first of which com the
observations made from 1854 to 1860; the second,
those made from 1861 to 1867. A new deter
wination of the colatitude furnishes the value
88°31'21"+40, and this value has been ad i
the reductions. The publication of the
lume has been somewhat dela in
allow the results of some examinations
gln&hrdhmtohim. A comparison

istances of the Nin.-Yeanml\g
with those of the two preceding ones shows di
ences which are evidently of a systematic cha.
racter, and which would :ﬂmbdopnddma
uduiyonthoohngoin coefficient of refrac-
?gswlﬁohu”m thotim ltftln b
on au ty of an investigation
by Mr, Stooe.m.bmzct of which was
lished in the Monthly Notices of the time,
fractios by about the 154th part of 3ta proviowd
about the te
mpm value, seemed top.br: too large to C
reco ble with previous determinations ; but,
as the details of the investigation were not pub-
lished, astronomers were prevented from properly
testing its legitimacy, Some of the conseque:
of the change, however, were not ss A
Better means for forming a decision have
rnunﬁdbythopnbliuﬁonoﬂho&p
or 1800 and the Melbourne Catalogue for 1
The result of a recent comparison of these two
catalogues with the first Seven-Year Catalogue,
which was formed with the old refractions,
shows ndﬁcto:{.ﬁnoment. But an indirect
com with ine-Year Catalogue indicats
that the changed refractions do not the
Sl
new in n o t W
pointing to the existence of considerable instro-
mental errors, does not lend any su
diminution of the refractions i
An
polar stars for several
clusions. It is

F

i

£33

i

ore inferred that

to
38° 81’ 2190, which is the mean of
in former

order to sift the question properly, it would b
nmnnz'to know something of the details of
Stone's investigation.
oo gt
Quantity,—. r on this subject,
§En AT ot el S
on Fe an
inthe ical M 'mforﬁr:ll, The ratio
inquestion, whichis of the nature of a velocity, and
is usually denoted by the letter v, was
by Weber and Kobirsusch in 1&%’3‘,
the same quantity of electricity,
static and then In electro-magnetic
value obtained was 3107 million
to

s

Maxwell's
the



