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THE ANIMAL ANCESTRY OF THE HUMAN PACE,
FROM THE MONER TO MAN.

DY WILLIAM EMMETTE COLEMAN,

(Based upon Hacckel's History of Creation.)

(Condluded. )

IL=VERTEBRATE ANCESTORS OF MAN. (VERTEBRATA.)

NINTH STAGE. ShtLLLEss AN1ALs (Aerania).—The Lancelet, or Am-
phioxus, stands at tho lowest stage of ongamzation of all knewn Verte-
brates.  This exzeedingly interesting ard important animal, which throws
a surprisiug light upon the older routs of aur pedigree, is ovidently the last
ot the Molucans, —the last surviving representative of a Jower class of
Vertebrate animaty, very rich i forms, and very ighly developed during
the Primondial perivd. It stdl hives wadely distributed i dtferent scas ;
for instance, in the Haltic, North Sea, and Medaterranean, where 1t gener-
ally hives buried in the sand on flat shores.  Externally, the lntle
lanceolate ammal (two inches long)is go little like a vertebrate, that its
tirst discoverer regarded 1t as an unperfect naked snal. 1t has no legs,
aud neither head, skull, nor brain.  But stall the Awmpliuoxus anats external
atructure posses-es those mast importaut featurcs wlich distiguish all
\ ertebrate aummals from Invertebrate animals, namely, the sjanal rod and
spanal marrow.  In all \ericbrase animals without exception, Man in
cluded, theso amportant parts of the body, during the embryological
development out of the egg, onginally Legin in the same sunple fonm which
1s retamed throughout lite by the Amphioxus.  Since this httle animal v
ity embiryoual state entirely ageces wath the Ascidiane, and iu its furtler
azvelopment shows itsell to be a true Vertebrate, it forms a dircct traus-
ition from the Vertcbrate to the Invertebmte. Skullless animals of
cimilar structurce—out of which animals with skulls developed at a later
period—lived during the Primondial period, and originated out of the
Himatega of the cigkth stage by the formnation of the body segments, as
also by tho further differcatiation of all organs, especially the more perfect
dzvelopment of the dorsal nerve-narrow and the apinal Tad ying below it
Probably the scparation of the two sexes begau at thns stage, whereas all
the previously mentioned inverlebrate ancestors (except those of the thind
:;dnl fourth, —the first neutral stages) exhibited the comdition of hermaph.

1tes.

THRNTIL Stack : SINGLE.NOSTRULED ANIMALS (Wonorrhing).- -Out of the
skulldcss ancestors of man there arosc in the fimt place ammals with
ssulls, or Craniota, of tho wast imperfeet nature.  The lowest stage of all
stull hvang Cramota i occupicd by the class of round mauthed aniu als, or
Cyclostoma, namely, the l}:;g aml Lampreys. From the internal orgaui-
it of these single-nostnlod annnals, or Monarthina, we can fonn an
approximate idea of the nature of the human ancestors of the tenth stage.
Inthe former, an in the latter, skull and brain must have bcen of the
umlvlat form, and many important organs, as for example, the svimming
Wadder, the sympathetic nerve, the splecis the jaw skeleton, and both
prairs of lega, may probably as yet not existed.  However, the pouch giiis
and the rouad sucking wmouth «of tie present Cyclostama must probably be
reganiod as purely adaplive charactenstics moro 1 antly acquined, winch
drl 1ot cxit mm the cortmspondiug stage of our ancestore  The single-
noatrilod animals ariginated duning the I'amonhial period out of the skull.
less animals by the auterior ciul of the darsal wmarrow developing into the
brain, and the antenor end of the dorsal chiond into the skull

ELsvENTH Stack: Pumvaxat Fisit (S-'ackii). - —Of all known Vertchrate
ammals, the anccstrrs of the Prim.cval Fish alic . ed st reacmlilance to
the still living Sharks.  They originated out of the ringlenostnled
anumala by the division of the mngle nostril into two lateral halves, by the
{-nnation of a sympathctic nervous avatem, a jaw skelcton, = swimming
Walder, and twe pairs of legs (breast fins or fore legs, and ventml fins or
hind lcgs). The internal organization of thix stage probably, upan the
whale, carreapondad to the lowest apecics of Shatks known to us.  They
el as early as the Silurian prerind, as s proved by the fassil remaing of
Nharka feom the Salunan strmta.

Twzirrit Stack . Mon Fisi (Dipaesata).—Qur twelfth ancestral atage
18 formed hy Vertclirates which probably pmssessed a reniiote rescmnblance
Wthe still living Salamander Fish.  Daring the dry scason, in fsmmer,
these strango animals bury themaclves in a nest of Imves in the dry mudg
aml thon breathe air threogh lungs like the Amplibia ; but during the wet
scasan, in winter, they live in rivers and bogs and breathe water throngh
Slls like Fish, In many particulars they resemble Fish more than Am-
Phabia, but in other foatures th.y resemble Amphibia, opecially in the
trnation of their langs, nose, and heatrt.  Owing to the complete blend.
iz of charactoriatics which thes vresent, they Uelang neither 20 the class
of Fish or Amphibia, but are a speaial clars of Verichinata, forming the
transition hetween Fishes and Amphibianx.  They ongpnated ant of the
Fnmareal Fish fprobably at the beginning of the Palxwlithic or Prunary
jxniod) by :ul:];lauon to lifc onlaml, and by the tranaformation of the
wimming Lladder into an arbreatting lang, and of the naml eavity
fahich now openod into the cavity of the month) mnto am]‘wgu. The
v;:icl of tho ancestors of Man which lircathed air through lungs began at
thin ata
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Mud Fish, which are considered the primary forms of all tho lunged
Vertebrata, there developed the class of Atmplubia as the main line of air.
breathers, Here began the five-toed furmation of the toot, which was
thence transmitted to the higher Vertebrata, aud tinally alss to Man. ‘The
gi'ed Amphibia must be looked upon as our most ancient Amphibian
anc tors ; hesides possessing lungs, they retained through life regular gills,
hike the sull hving Proteus and Axolotl. They originated out ot tho
Dipneusta by the transformation of the padidhug tins into five-toed legs,
and also by the more perfect differcutiation of varivus organs, especially of
the vertebral coluinn. They existed about the midile of the Palicolithic,
or Primary period, possibly even before the Coal period; for fossil Amphibia
are fousl 1 coal, The praof that mumlar gilled Amphibiaus wero our
direct ancestors 1s given by the comparative anatomy and ontogeny of
Awphibia and Mawmmals,

Forpteestit Stace -« Taneny  Awrninmass (Swzera).  Our amphibious
ancestors which retaned ther gills through life were replaced at a later
penod by other Amplabia, wiich, by nietamorphosia, lost the gills winch
they had posseased in carly hfe, but retamed the tal; zs i the care of the
ralamanders and newts of the prescnt day. Many of the present.day
S zura still retain the gill-slits, although the gills themaelves have dis-
appeared.  Tritons occasivnally, when forced to remnain in water always,
retain themr gills, and thus rumain at the same stage of develupment as
gilled Amphilians  The fourtcenth stage ongmat-d out of the wiled
Amphibians by accustoming themselves m early hic to breathie thiough
gills, and later in life only through luugs  They pralally oxisted m the
seeonl half of the Prmary, namely, during the Fermsan p riod, but
posmbly even an the Caat penod,

FIrTee~NTn Stace @ Prisevar AMN107s (Protamnia) —In passing from
the Amplibia we encounter three remaing classes of Vertehrata,— o ptiles,
Birds, and Mammals.  Daring the anlayological development of exch of
these latter, a peculiar delicate coventug, the tirst fatal manbrace, or
winnivn, is found around the embrye  We iy therefore comprise the
three most highly developed  ‘wses of Vertebrates under the tetm Awnions
animals, or dwmuiote.  The common primary form of the three higher
Vortehrate classes may, therefore, be appropriately named Protamunion. ‘I'wo
diverging hrauches of the Pratamuin led, respectively, to the Pimary Rep-
tiles, and the Primary Mannoals. From the NLeptiles, at a later peuad,
Birda were evelved., This common auccstar of these three classes, the
Protamnion, ariginated out of tailed ;\mfphihx:\ by the cemplete luss of the
gills, by the fonmation of the amnion, of the cochles, and of the ** rannd
window ™ 1n the organ of hearing, and of the orgausx of tears. It prolably
originated in the bnyginning of the Mesolithic or Secendary period, perhaps
towanls the end of the Primary, in the Perman period.

SINTEENTN STAack : Painany Maswtars (Promammalag). — We now find
ouraclvesmoreat home with ouranrestars Fremn the sixteenth sta, e onward
they all belong to the large and well-knvwn class of Mammala, the con-
fines of whi-h we aurselves have as yet not tmnsgressod.  The common,
long sitice extinet, primnary forms of all Mammalia, named Uremammalia,
were, of all still living aninals, of the class in-st clusely related to the
Beakod aminals, or Qanthastoma, -that ix, the Duck-al), or Ornithuthyne
chus, and the Echidna.  The Promammalia differed from the latter, how-
cver, by the presciice of teeth in their jaws, Tho formation of the beak
in the Beaked Animals «of the present day must be loaked upon asan
adaptive charactenstic which developed at a later perind.  The I'romam-
malia aroec out of the Protamuiz (prolably at the beginuing of tho
Secondary periodd, or in the Tnasy by vanous advances w ther satemal
organization, as alse by the trmusformation of the epdenmal scales into
hairs, and by the formation of a mammacy gland whi-h furnished milk
for the nomrishment of the young encs.

SEVANTRENTH STAGE : Povrenrd ANiNas (Warsyy ialia) —Mamnals aie
divided into turer suliclasees - the Mopotremata, the Marsupahia, and
the Placentalia. Theae three stand insuch a relation to ane anather that
the Mansapialy, both tas regands their anatomy ard tacir ontegeny and
1\\\}'lngcn)*, form the direct truestion from the Monotremata to the

facental aniimala  Consequently, humnan ancestors must algo have exated
among Maraupials  They originated aut of the Monotremata. -whick
“nclude the Unmary Mammalia, or Promamoulia by the division «f the
cloaca 1nto two distinct pastages, by the formation of a nipple on tle
mammary gland, and by the partial supprasion of the clavicdler, The
olleat Marsupials certainly cxistel 23 carly an the Jar pened (porhaja
cven in the Trasy, aml during the Chalk period they jaased through a
scnica of stages prepanng the way for the origin «f the Flacental
Mammals,

Er:RTREESTH STAnk . SEMI-ATRs (I’mdmer). — Naturalists are familar
with a very remarkable small groap of animals, for the mast part extinet,
callesl the Semi-Apes or Lemurx.  There curions animzls aic protably the
httle changed deacendants of the primxval group of Placental Mammalx,
which we hiave to consider as the enmmen primary formm of all the higher
or Deciduate Nammalia.  The lemurs pmlably helong to a different order
from the Apes not merely because they differ fram all Aper much smore
than do the different Aper fram ane another, lat alsn becaose they com-
mse mmt antereating franmtional forma leading to the other anders of

lammals.  This group of Scemi-Apes contains the direet primary forme of
Genwine Apes, and alze of 3an The old prmarny groop of SemiApea
proliably develaped ont of Handed or Ape footad Marsupals, which are
mrprixingly like them in the transformation of their luader {oct inte grazp-
ing hande.” They originated from Marsapials, probably at the beginning of
the Tertiaty period by the formation of a placenta, the loss of the



