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and all tho vital phenomena are purformed by one aud the sawme homo-
geneous and formless matter, Bo low in the scale of living were (and aro)
theso Junera that they wero not equivalent to a simple cell even, their
Jorm value being that of a cytod ; for the little lump of protoplasm did not
as yet posscss a cell.kornel. Tho first of theso Monera originated in the
beginmng of the Laurentian period by, probably, apontancous gencration,
or archigony, out of so.called ‘*iuorganic combinations,”—simple com-
binations of carbon, oxygen, hydrogon, and nitrogen. A direct proof of the
earlier cxistence of this moest ancient auncestral stage, hased upon tho
fundamental law of ontogeay, or embryology, is furnished by the circuin-
stanco that as many investigators assert, in the beginning of the develop-
ment of the egg, tho cell-kernel, or nucleus, disappears, and the egg-cell
thus relapses to the lowaer stage of the cytod,—the Mosnera stage,

Secoxp StacK :—AMERE —Tho second ancestral stage of Man, as of all
the higher animals and Ylmm" is formed by a mumple céil.—-th:\t is, a littlo
picco of protoplasin enclosing n kernel.  There still exists large numbers
of similar ‘¢ single-celled organisms.”  Awmong them tho com:mon, simplo
Amerhe cannot have been essentially diffcrent from these progemtora. The
Jornt valus of cvery Awmaeba is cossentially the samne as that still posscased
by the ¢y of Man, and by tho cgg of all other animals. The egg-cell of
Man, which, like that of most other animals, ia surrounded by a membrane,
resombles an enclosed Amaba.  The first single-celled animals of the kind
were cvolved from the Monera by tho inner kernel and the external proto-
plasin being differentiated ; they hved in the carlier Primordial period.
An irrefutable proof that such single-celled primacval animals really
existed as the dircct aucestors of Man, ia furnished according to tho
fundamental law of embryology by the fact that tho human egg is nothing
more than a simple cell.

Titirp Stack : Svxanane.—~From the “single-cell state” arose tho
simplest multicellular state, namely, a beap or a small cotnmunity of
simple, cqui-formal, and cquivalent cells. At the present day, i the
oatogenetic development of every animal cgg.cell, there first arises s
globular heap of equi-formal naked cells, by the repeated scli-dividon of
the prim.ry unitized cell.  “This accumulation of cclls occurs in the same
simple form in all tho different tribes of animals, indicative of the fact that
the 1nost ancient, many-celled, primary form of the animal kingdom way in
fact a single heap of Amaba.like primaval cells, one similar to the other.
This moat ancient community of Amaha, —this most sim ple accumalation
of animal cells, — whkich has beea and is recapitulated in the .ndividual
development of all subscquent forms, is called the Synamaba.  Theso
Synamabe originatid vat of tho single-celled Pamicval ammals of tno
accaned stase by repeated self-division and by the permancot union of ths
products of this division.

PR STAGE : ClaTeDd Lanva (Planeada). —Out of the Synameeher,
in the carly Laurentian period, there was evolved a fourth prinsary form of
the animal kingdom, ualled the ciliated serm.  This arose ont of the
Synamatae by the outer cells on the surface of the cellular community
Yeginning to extead vibrating fringes, ar hair like processess, called cika,
aml becaming ciliated cells, thus differing from the wternal and anchianged
celis. The Synamwba consisted of completely equi-formed and naked
cclly, and crept about slowly, at the battuin of the Lanrentian primxval
ocean. The Manmada, as the forms of the fourth siages are termed, on
the other hand, consiated of two kiuds of different cells,—inuer non-
ailiated anca Jike the Amatx, and external ciliated cells. By the vibrating
nwvements of the cilia, or fnnges of hair, the cntire nulticellular body
acquired a3 more rapul and stronger motion, and passed over from the
erceping to the swumming made of lucumotion. A certun proof of e
cxiatenve of ancestors of an in the carly Primordial period possersing tho
forma valuc of these ciliatod larve is furnished by the Amphicxus, the
lowest of the Vertebmte ammals, which is on the one hand related by
blool ta Man, but on the other hand has retained down to the present day
the ciliated-larva stage during its embryologic dovclopineat.

PIrTi STAGR ;: PRINECAL STuMACH ANINALS (Gastrrada).—Ont of the
fringed-larva state was next developed an cxecedingly important and
interosting animal fonn, called the Gastsula,—thay is, larva with a
stouach or intestine.  This Gastrala externally resembles the form of the
fourch stage, hut diflers cssentaally from it in the fact that it encloses a
cavity which opens to the ontside by a mouth. The cavity is the ¢ primary
uleine,” or * primary stomnach,” the progaster, the first beginning of the
alimentary canal ; its opening is the ** primary mouth* (prostoma). These
Gastreada paasestel a perlectly simple globalar or oval body, which
cucloscd a sample cavity of hike form, the primitive stomach or intestines ;
atono of the pules of the loangitudinal axis the pnimary ntestine opencd
by a mnonth which actved for the reception of autnition. The body wall
~which was alse the intestinal wall—consisted of two Jayers uf cel's, the
unfringed intestinal layer, and the fringed skin.layer; by the m st of
ciha or funges «f th- latter they swaw about freely in the Lannentian
accan.  Thix exceedingly important lareal form, the Gastruls, makeaits
appeatance in the emloyal igical evolutions of all tribes of animaly,~—ia
Spanges, Meodusx, Coraly, Wonmns, Ascidians, Radiated Animais, Mniluscs,
and the Inwest of the Verlehratos. A cortain proof that the Gastraoada
arc included in the ancestors of man is famished by the Amphioxus, which,
in spite of its blood relatinn hip %0 man, still passes throngh tho atage of
the gastrula.

Sixtit STA0R: Grinis ¢ Worns (Turbellarin).—~The human ancestors
of the sixth atage, which originated out of the Gastrxada of the filth
3t ge, Wero low worma, which, of all the forms of worms known to ns,
wero o8t closely allied to tho Gliding Worms, or Turbollaria, or at lcast
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upon the whole possessed iheir form value. Like the Turbedaria of the
nesont day, thy whole surface of their body was covered with cilia, or
wirlike fringes, and they possessed a simple body of an oval shapo,
cutirely without appendages. The acwlomatons worm did not as yet
possess a truo hody-cavity (calom) nor blood. They otiginated in the
early primordial period out of thu Gastrzeada, hy the formation of a middly
germ-layer, or muscular Iayer, and also by the further duferentiation of the
internal parts into various organs ; more especially the tiist formation of &
nervous system, the simplest organs of scuse, amd the simplest orgaus for
sceretion and generation,  Both comparative anatomny and the ontogeny of
the lower acalomasons worms enable us to recngnize in these worms the
nearest blond relations of those oxtinet snimal ferms which were tho
original primary forms of the four higher ammal tribes. Henco theswo
Iatter, the Molluscs, Star-fishes, Articulated animals, and Vertebrats
animals, do nat staud in any closo blood relationship to cach other, hut
have ariginated imndependently in four Qufferent places ont of the tribe of
Worms.  The Vertcbrte kingdom, of which Man is a member, having
been evolved from ono branch of theso wonns, they coustitute, therefore,
a sixth link in tho chawn of humanaucestry. Now, of all the animale
kuvwa to us, the Turbellaria, which possesscz neither a body-cavity nor
%)\l'ood, aro most clusely allied to these primweval acelomatous Prurary
orms.

Sevestin Stack: Sorr Wonns (Scolecida). —Developing out of the
Turbellaria of the sixth stage by forming & true body-cavity and blood in
their arteries, wo tind the next internediate form to be Soft Worms, or
Scolecida.  Of the still living worms of this class, prohably the Acorn-
worms {Balanoglussus) are the nearest akin to theso extiact forms,

Eentit 8ta6E: Sack Worns (Himatega).— Under the namo of Sack
Worms, or Hunatega, are evolved those cwlomatous worms out of which
the most ancient skull-less Vertebrata were directly evolved.  Among
existing forms the Ascidians are the nearest relatives of theso exceedingly
remarkable worms, which connect the widely-differing classes of Inverte-
brate and Vertebrats animals,  The embryologic evolution of the Ascidians
agree in their carlier stayes of development in a most remarkable manner
with that of the lowest Vertebrate, the Lancelot or Amphicxus. Although
an Invertehrate animal, the frecddy swimuming larvae of the Tumcate
Ascidiaus develop the undeniable heginming of a spinal marrow and of a
spinal red, —~the special charactenstics of the Vertcbrate kingdoin,—and
this morcover in entirely the same way as does the Amphioxus, the lowest
truo Vertebrate. The spinal marrow, as the beginning of tho central
nervous system, and the spinal rod, as the first basis of the vertebrato
column, are such important organs, su exclusively charscteristic of Verte-
brate animals, that we may from them with certitude iufer the true blood
relationship of Vertebrate with Tunicate amimals. It is not meant by
this, that Vertebrate animals are derived fram Tauicate animals, hat that
bath groups have arisen out of 8 common root, and that the Tunicates, of
all the Invertehrata, are the nearest blood relations of the Vertebrata,

¢ i3 quite evident that genuine Vertcbrate animals developed progiess.
ively during the primnondial period (and th~ skull-less anitnals tiret) ont o1 a
group of worms, from which the degenerate Tuuicate animals arose iv
anothier and a retrograde dircetion.
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