—— —_
-
——
s
—
—

el . .

i L] ..-. —
- r

Wy

(¥

.
ipyg S Ak
ISR

y "€

it

.m.____.““.-_._.-_l.!.”_l__m-_l—_l.il L]
i
L

_—_ﬁ__._.n@m.".. (e

-

-
s

=

i X’

]

CARBONIFEROUS AGE.—Pages 283 and 313.

e TP vl
iy

gy,



GEOLOGY:

TREATING OF T PRINCIVLES OF THE SCIENCE

kbt oAt g U

[« LI ST T S I

AMERICAN GLOLOGICAL MHISTORY,

vind TIE USE OF COLLEGES, ACADEMIES, AND SCHOULS OF SCIENUE.

LY

TAMES D. DANA, M.A., LLI.D.

RITLIVIAN DRAFLMODIL OF gEAMOGY AND MTURAL WIEISTIRY OIN Y alh

CALENT SUTHDOR Op
YA STATEM Oof VINKRALOGY,)

OF LLPORTS 0F WILKFS'S EXPLONING Y XVEMTION
OV QLetodY, ON ZOO0PHYTLS, AND UN CHUSTA o FTO,

"__‘..-..I' #F-‘“‘I..“‘-
P .""‘ »

iascel jam cenlis gasdameeto contomp’aur pnd firitnlinetn oo saruen, ¢« Wt
JuUAY dyv un ]ll"-ﬂ'h!i by et Copetitala {1, (
Satnguatt atiad saore sy Yoot g ot 1w \

.
il ¥ - A =+
w

ILLUSTRATED BY A CRART OF THE WAORLD, AND OVER ONE THOUSAND
PIGURES, MOSTLY FROM AMERICAN SULIRCLES,

PITLADELPITIA
PUBLISHED BY THEODORE BLISS & CO.
LONDAON: TRURNER & €.
18623,

o



AGE OF MAN. 878

V. ERA OF MIND.—-AGE OF MAN.

In the preceding chapters the progress of the vegetable and ani-
mal tribes has been followed through the three grand divisions of
geological time,—the Palwozoie, Mesozoie, and Cenozoic. In the
latter part of the last era the animal kingdom, apart from Man, cul-
minated ; for the system then reached the highest grade oY develop-
ment presented by the merely animal type, and brute passion
had its fullest display. In the era now opening, the animal ele-
ment is no longer dominant, but Mind in the possession of a being
at the head of the kingdoms of life; und the era bears the impress
of its exalted characteristic even in the smaller size of its beasts of
prey. At the same time, the ennoblea animal structure rises to its
highest perfection; for the Vertebrate type, which began during
the Paleozoic in the prone or horizontal fish, finally becomes erect
in Man, completing, as Agassiz has observed, the possible changes
in the serics to its last term.

But, beyond this, in Man the fore-limbs are not organs of loco-
motion, as they are in all other Mammais: they have passed from
the Jocomotive to the cephalic series, beinb made to subserve the pur-
poqes of the head. This transfer is in accordance with a grand law
in nature (explained in the note, 2 5, p. 593) which is at the basis of
grade and development. The intellectual character of Man, some-
times thought too intangible to be regarded by the zoological
systematist, is thus expressed in his material structure. Man is
therefore not one of the Primates alongside of the Monkeys: he
stands alone,~~the Arcuon of Mammals (p. 422).

In order to a correet apprehension of the distinetions and emi-
nence of the era of Mind, a few of the attributes of Man are here
enumerated,

Man was the first being that was not finished on reaching adnlt
growth, but was provided with powers for indefinite expansion, a
will for a life of work, and boundless aspirations to lead to endless
nnprovement He was the first being capable of an intelligent sur-
vey of nature and comprechension of her laws; the first capable of
sugmenting his strength by bending nature to hls service, rendering
thereby a weak body stronger than all possible animal force; the
first capable of deriving happiness from beauty, truth, and good-
ness; of apprehending eternal right; of looking from the finite
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towards the infinite, and communing with God his Maker. Made
in the image of God, surely he is immeasurably beyond the brute,
although 1t share with him the attribute of reason.

The supremacy of the animal in nature, which had continued
until now, here yields, therefore, to the supremacy of the spiritual,
As the body, through its development and adaptations, is made for
the service and education of the soul that is slowly maturing in
connection with it, so with the system of the world, as regards
both its inorganic and organic departments, there was reference,
throughout its history no less than in its final ad-.--*ments, to man,
the last, the highest, the spiritual creation. And the earth sub-
gerves her chief purpose in nurturing this new creation for a still

more exalted stage, that of spiritual existence,

I. Roclts: kinds and distribution.

The following are the formations of the age of Man:—

1. Or mecnanicat oriciN.—{a.) Marine.—The extended flats
which border many coasts, as from Long Island to Texus, and be-
yond, and which are now gradually widening the area of the conti-
nents; and deltas, which are similar in general character, but are
formed about the mouths of rivers.—Sea-beaches.—Sand-drifts or
dunes in the vicinity of the occan. (4.} Continental.—Alluvium of
the lower river-flats; and, in case a region has undergone elevation
during the age, that at higher levels.—Alluvium along the shores
of lakes; and, where, through the modern opening of barriers or
other cause, the waters have diminished their height, deposits
above the lower plain. About large lakes, different formations
annlogous in every respect to the dlarine above mentioned, except
in having no marine relics.—Glacier drift or boulders and gravel,
similar to that of the true Glacial epoch, though of more local dis-
tribution,

2. OF orRGANIC ORIGIN.~—(a.) Marine.—Coral reefs, often of vast ex-
tent.—Shell deposits. (b.) Continental.—Peat beds, or swamp forma-
tions of vegetable character, consisting largely of growing moss in
temperate and colder climates, and of diminutive turf-making
flowering plants in Alpine and Arectic regions.-——Shell beds or shell
marl.—Siliceous infusorial deposits.

3. Or cuexican ortGiN.~—Calcareous deposits called Travertine, de-
rived from calcareous waters, in some cases scores of feet in thick-
. ness,—Stalactites and Stalagmites of similar form and origin in

caverns,—Bog deposits of ore called Bog ore.
4. OF 16NEOUS ORIGIN.~Lavas and tufas of voleanic regions.
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The formations here enumerated, whether along lakes, rivers, or
sen-consts, are usually underlaid by Post-tertiary beds of similar
character, situated at varying depths below, often but a few feet,
sometimes hundreds of feet; and the modern and Post-tertinry de-
posits are so closely alike that the linits of the two cannot be easily,
made out, Tho difticulty is the greater because the shells of the,
" Post-tertinry were all of species now living, In many cases deposits
are proved to belong to the age of Man by containing relics of the
peculiar specics of the age, as explained beyond.

The ageney of air, fresh and marine waters, heat and life, in giving origin to
these deposits, might be hero considered.  But these topics are discussed under
Dynamical Geology; and to that part of the work the reader is referred.

II. Life.

The approximate number of living species of Plants is 100,000,
The number of species of Animals of the sub-kingdom of Radiates
is about 10,000; of Mollusks, 20,000; of Articulates, 300,000; of
Vertebrates, 21,000; making a total in the Animal kingdom of
about 350,000. Of existing Vertcbrates the number of species of
Fishes is about 10,000; of Reptiles, 2000 ; of Dirds, 7000 ; of Mam-
mals, 2000 = 21,000.

The increase during the Tertiary period in the extent of dry
land and rivers, the height and number of mountains, and the
diversitics of the zones of climate, augmented greatly the variety
of geographical conditions over the globe to which life could
be accommodated. This is especially true of the land; but only
in o limited degree for the ocean, which has smaller extremes of
temperature than the land, and is less affected by its changes of
level.

The terrestrial life of the globe should therefore, on this principle,.
have undergone a vast increase in the course of the later Tertiary
and the period of the Post-tertinry, especially in the classes of In-
sects, Birds, and Mammals, and the tribes of fresh-water Fishes.
Reptiles should have undergone less increase, for the species belong
mainly to the warmer climates, and this type had already culmi-
nated and was on the decline.

Insects and Birds appear to have had their times of culmination
in the age of Man, while Mammals, gigantic and ferocious, especially
in their larger species, passed their climax in the period next pre-
ceding, and disappearcd as the age of Man began. Most species of
plants and animals have their parasitic insects ; and an augmenta-
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tion of the numbers of the former was consequently but providing
for the appearance of the latter. «

Invertehbrates.—As to the time of the first appearance of existing
Mollusks, it is known only that 15 to 25 per cent. of Miocene species
of marine shells are identical with species now living; 40 to 90 per
cent. of Pliocene; and all of the Post-tertinry species. This does
not nececssarily imply that all the species of Mollusks alive now
were alive throughout the Post-tertiary; for out of the 16,000
living species only a few hundreds have yet been found in the beds
of that period, Future discovery will undoubtedly add much to
the number., -

Among Articulates, less than 100 living species from Post-tertiary
deposits are known out of the 300,000 now in existence. The two
tribes latest in appearance among fossil Insects, and rarest even to
tho Iast, are that of the Lepidopters, the tribe of beauty, and that
of the Ilymenopters, the tribe of utility, highest instinets, and
superior rank, The species of these tribes are less likely to become
fossilized than those that frequent wet places, where depositions of
stlt might be in progress.

Vertebrates.—Very few Fishes, Reptlles, or Birds of the present
era are yet known, from any discovery of fossils, to have existed in
the Post-tertiary. The species have thus far been but little searched
for,

Among Mammals, remains of nearly all the species of modern
Europe have been found in beds containing some of the extinct
Post-tertiary. The number includes the Ilare, Rabbit, Beaver,
common Rat and Mouse, the Marten, Wild-Cat, Dog, Fox, Stag,
Roebuck, Reindeer, Aurochs, Hog, Horse, and the Glutton and
Polar Bear of northern latitudes, besides many others; and pro-
bably all existing species were then distributed much as they are
now over Europe. Morcover, in Sicily and Malta remains of some
African Mamimals have been found.

Some of the species may date from the carly Post-tertiary; but
the majority apparently from the Terrace or transition epoch.
Their remnins are found in caverns and alluvial beds, associated
with bones of the Elephant (. primigenius), Rhinoceros ([R. ticho-
rinus), and Irish Elk (Mecgaceros Ilibernicus), and occasionally with
those of the Hyena and Cave Bear. In some cases they have pro-
bably been mixed by more modern alluvial action; but in others
they lie as they were originally buried. The alluvial beds in Eng-
land, France, and Switzerland are more recent than the old Glacial
drift, the latter being observed in several places as an inferior de-

posit.
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- It follows, therefore, not only that some of the large Mammals
continued on beyond the time of their meridinn nearly or ghite
through the Terrace epoch, but also that the modern tribes came
into existence before their extinetion. The progressing Terace
epoch was bringing about the cooler climate required for the mo-
dern species s and this change of climate was also causing the dis-

appearance of the tribes of the older era.

Tho time of greatest expansion of thoe Post-tertiary races was probably in the
Champlain epoch, when they would havo found the warm climate over tho conti-
nents, which they required (p. 567).  Now, thoe modern species ¢orrespond to @
climate like the present, which is a colder one, The Glutton, of Laplaml, the
Reindeer, and the Polar Bear were among the enrliest of these modern species,
showing that when they began this cooler climate existed.  Sinee the faunas
of the Post-tertinry and age of Man are thus distinet in the climute which they
required, they must have belonged essentinlly to different epochs,—the wmodern,
of course, to the later.  Tho Terrnco epoeh was the one in which the chango to
tho colder modern climate was in progress, and therefore that which would have
fuvored the appenrance of the modern typos and brought about the dissppenr-
ance of the more ancient,

The couler climate might have been begun over Laaropo and Asin in the early
part of the Terrace cpoch, by an incrense of Arctic lands, before the terrace
clevations of central Eurape had made much progress,

The succession of recent formutions in Kureope and Switzerland, from the
carly Post-tertinry onward, is thus given by Professor Giuyot from his own
and other observations :—

l. The northern Buropean and Ameriean Glacial drift, tho Glacial epoch.

2, Tho epoch of subsidence, or Champlain cpoeh, when the large Post-tertiary
fauna was fully developed,

3. Tho “ancient diluvinm®” of Switzertand, In some places it is hundreds of
feet thick, and gencrally stratified; part of it is pebbly, with the rounded stones
sometimes from the sizo of an ege to that of a wan’s head, but none of them
are seratehied or polished, It covers the plains about Lalke Geneva and the low-
lands of Switzerland, and underlies the moraines of the great Swiss Glacier
(p. 545), and containg, though rarcly, bunes of the esne spelicun, Felin aprliaa,
Elephas primiyenins, Rhinoceros tichorinm, Hippopotamus, ete., without any re-
mains of muadern species,

4. The Drift of tho great Glacier of Switzerland, together with the Terriuces
and Lass or gilt of the river-borders, It may belong to the Ameriean Terraco
epoch.  Tho truo Drift i3 unstratificd, and spreads upward over the hills; tho
atones aro seratehed and polished, and in part lie in distinet moraines, or nre mixed
with elncinl mud,  1The alluvinm or lwss covers this Dhitt. It is well scen in
the valley of the Rhine north of Basle, where it overlies the continuation of tho
old diluvium of Switzerland, It is sometimes ono hundred feet thick, and ex.
tends up several hundred feet above the bottom of thoe valley. 1t contains a
vast smounnt of land-shells, of existing species; but they have the small size and
aspect that belong to those now found in the Alps G000 feet above the sea.

Near Geneva, at Matteguin, there is a bone-bed ten to fifteen feet beluw tho

28
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surfuce, which was first explored in 1845 by DPictet. It ocours in gravel whoso
stones are scratehed ag by glucier action, and overlieza clay containing scratched
pobbles, whenee, according to A. Favre, it belongs to the epoch of the groat
Swiss glacier, or that immedintely succeeding it, and not to the *‘ancient
diluvium” of Switzerland. It contains remaing of various Mammals of exist-
ing species, as tho Shrew, Mole, Fox, Rat, Mouse, Hog, Ox, Chamois, Stag, ete.
The laess also contains abundant remains of existing Mammals, together with,
in some coses, the ancient Elephant, and a few other extinet gpecies.

In North America some of the Mammals appear to date from the Terruce
epoch. Among these, nccording to Holmes and Leidy, thero are probably the
modern Horse, or one similar to the common species, tho gray Rabbit, and
Tupir; and to these Dr, Ilolmes adds the Bison, Peceary, Beaver, Musk-Rat,
Elk, Deer, Raccoon, Opossum, Ilog, Sheep, Dog, and Ox, The apecics, how.
evor, have not in all eases been identified with certainty ; and it is not set-
tled that the commingling of bones iz not of more modern origin, In western
Canada, Chapman has found remains of the modern Beaver, Musk-Rat, Elk
(Elauphus Canadensia), and Moose, in stratificd gravel which contained also
bones of the Mammoth and Mastodon.

The caverns of the country have afforded somnoe Mammalian remains, but only
of recent specios, though otherwiso supposed until recently. In one, near Carlislo
in Pennsylvania, Baird found bones of all the species of Mammals of the State,
besides one or two othor species not now Pennaylvanian, but known in regions
not fur remote, As a general rale, the bones appeared to indiento that the size
excceded that of the species ut the present timo.

A fow species of animals have become extinet in recent times,
and partly through the agency of Man. Awmong these there are
the Moa ( Dinornis), and other birds of New Zealand, and the Dado
and some of jts associnter of Mauritius and the adjoining islands
in the Indian Occan. The species are of the half-fledged Ostrich
tribe. Fig. 844 (copied from Strickland’s ** Dodo and its Kindred”)
is from a painting at Vienna made by Roland Savery in 1628,

The Dadu was a large, clumsy bird, some fifty pounds in weight, with loose,
downy plumage, and wings no more perfect than those of & young chicken. Tho
Dutch navigators found it in great numbers in the reventeenth eentury., Dut
nfter the possession of tho island by the French, in 1712, nothing moro is heard
of the Dodo; a head, two feet, and a eranium aro all that i left, except somo
pictitros in the works of the Duteh voyagers,

The Sulitaire is another oxterminated bird of tho snme island,

The MHuoa (Dinornix gigantens) of New Zealund exceeitud the Ostrich in size,
being 10 to 12 feet in height. The tibia (drumstick) of the bird was thirty to
thirty-two inches in length, and the eggs so Inrgo that it ix said *“a hat would
make n good egpg-cup for them.” The beneg were found alonpg with charred
wood, showing thuat they had heen killed and eaten by the natives. The namao
Dinornis i8 from dewrog, terrible, and oprg, hird.

Besides the Dinornix giganteus, remaing of other extinet species of the genus

. l?"ﬁﬁh
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Fig. 844,

Dodo, with the Solitaire in tho background.
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have heen fonnd s alzo extinet species of Palupteryr and Notorais,  Palapterye
18 related to Apteryx; amd both Apterye sl Notornin havo living species,

On Madagasear unother speeies of this fumily of gigantie Ostrich-like birds
formerly existed. The speeies has heen enlled L piornis mapimus, From the
hones of the leg it ix supposed to hve heen at feast twelvo feot in height, Tho
e was over o foot (thivteen and o half inches) in length,

The great Auk of the Novth Sen (Alea fmpennis) is reported to be an extinet
hird by Prof, Steenstrup, Fhe lnst known to hinve been seen were two takon
near feelund in 1804, The bones oceur in grent numbers on tho shores of lee-
land, Greenland, and Dennmark, showing that it was once a comnmon bird,

A species of Manatee, Bytina Stelleri Cuvier, known in the last century on
the Arctie shores of Siberia, i€ now supposed to he extinet.

The Aurochs (Ros Bizon) of BEurope, one of tho cotemporaries of the old
Elephant (K. primigentus), would have long since been exterminuted feom Bu-
rope but for the protection of Man.  ‘Though once abundant, it iz now confined
on that continent to the imperial forests off Lithuanin, helonging to the Russian
cmperor, 1t ig said to exist also in the Canensus,  Tho HBox primiyening of tho
Post-tertinry is supposed to he the sume with the Urus (Ure-Ox or Do rax)
deseribed by Cwesar in his Commentaries, and stated to nhound in the Gallig
forests, and ix n distinet species from the Aurochs, with which it has been con-
founded. Tho gpecies 13 now uite extinet. It i3 said to have continued in

Switzerlaml into the sixteenth century,
The Ameviean Baflalo ( Box Amerdfeanus) formerly covered the castern part of

tho continent te the Atlantie, and extended zouth into Florida, Texas, anil
Mexico; but now it is never seen cast of the Missouri, excepting its northern
portion, and its main range is between the Upper Missouri and the Rocky
Mountains, and from northern Texas and New Mexico to Great Martin Lake in

Iatitunde 61° N, (Dairvd,)
The spread of the farms and gettlements of civilization is gradually limitine,
all over the globe, the vango of the wild animals, espeeially those of large size,

and must end in the extermination of muny now existing,

Man.—Some of the fossil relies of Man arve skeletons or isolated
bones,—stone arrow-heads and other tmplements,~piecces of’ wood,
bone, or stone, hacked or otherwise marked with a tool,—pottery,
—bronze implements,—coins,—engraved tablets ot stone,—buried
cities, such as Nineveh and Pompeii.

One of the most perfect of fossil skeletons found in solid vock is
represented in figs 845, It is from a shell limestone ot modern
origin, and now in progress, on the island of Guadaloupe. The spe-
cimen is in the Museum at Paris,  The British Muscum contains
another from the same region, but wanting the head, which is in
the collection of the Medical College at Charleston in South Caro-
lina. They are the remains of Caribs killed in a fight with a neigh-
boring tribe about two centuries since. In the county of Cork,
Ireland, a skeleton was formerly obtained henecath a bed of peat
cleven feet thick. IMig. 846 represents a ferruginous conglomerate
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containing silver coins of the reign of Edward I. and somo others,
found at Tutbury, England, It was obtained at a depth of ten
feet below the bed of the river Dove.

The earliest remuains of Man and his art occur with the bones of
extinet Post-tertinry animals, in the same conditions as the bones
of the modern Mammals above mentioned. They arve flint arvow-
heads, stone axces, pieces of bone and wood cut or marked, and

Fig. 845. ‘iz, 846.
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Iluman skeleton from Guadaloupe, Conglomernte containing coins,

also soma of the bones of skeletons, They have heen found in
England, France, Switzerland, and some other countries in Europe.
The associnted extinet animals include the Flephant (K. primige-
nius), Lhinoceros (R, tichorinus), Irish El: (Megaceros), and Care
Hycna, The localities are bone-caverns and beds of alluvium, The
facts appear to place it Leyond doubt that Man began to exist
hefore the extinction of the Post-tertiary races, as before stated.

Localities of hman relica in stratificd deposita~—(1.) Near Abbeville, France, in
the valley of the Somme, at Menchecourt and elsewhere, first investigatedl hy
Il. do Perthes.—~The exeavations oceur in a bed of alluvium (stratificd loam,
sand, and gravel), situnted aboat ninety feet nhove the valley; the layers
uppnrently had not heen disturhed sinee their formation under the action of
fresh waters,  Lund-shella (Helir, Pupa, Claanilia) oceur in the bed with the
arrow-heads; and bones of the old Elephant were found in the overlying
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sandy layer, and a noarly entire skeleton of a Rhinneeros in the inforior bod of
gravel.

(2.) Near Amicns, at St. Acheul, and clsewherein the samo valley.—~The beds aro
gimilar, and aro gituated cighty-nine feet abovo the bottom of the valley. Their
thickness is twenty to thirty feet.  The arrow-heads and hatchets aro in gravel
resting on chalk; and in tho same depousits were fvund bones of tho ancient
Elephant, Rhinoceron, and Hippopotamus,  Other loealities of flint arrow-heads
ocenr in the valley of tho Seino near Chitillun-sur-Seine, und in that of tho Otso,
ut Preey.

(4.) At Hoxne, England, five miles east of Diss.—Flint implements oceur heoro
in alluvium with land and fresh-water shells and some Mammalinn bones,—part
of them of extinet species; and it is probable that the deposits date back to
tho ago of the Post-tertinry Mammals, The bods, according to Prestwich, aro
moro recent than the “ boulder-clay” of tho Glacial perivd, The period, ho
observes, * wns amongst the latest in geological time,—ono apparently imie.
diately anterior to the surface assuming its present formn so far as it regards somo
of tho minor features.”

Prestwich also remnrks that “the evidence' from the occurrence of human rolics
with the bones of extinct animals, “ as it at present stands, does not seem to me
to nccessitate the carrying of Man back in past time, so muoch as the bringing
forward of theextinet animals towards our own time; tny own previous opinion,
founded on an independent study of the superficinl drift or Pleistocene (Post-
tertiary) deposits, having likewise been certainly in favor of this view.” _

(4.) Aboutreveral of the Swiss lnkes therenro the remains of “ Lako-habitations,”
in the shape of piles and platforms for their support, which are in view at ocea-
sional low stages of the water. In conneetion with the structures numerous
human relies have heen found, such ns stone arrow-heads, lance-heads, axes,
hammers, bone harpoons, hone arrow-heads, pieces of pottery, but nothing mado
of metal, According to Keller, 24 of these lake-habitations have been found on
Lake Geneva, 26 on Lake Neufchatel, 16 on Lake Constance, 11 on Luke Bienne,
besides many on the other lakes. Part, however, belong to the later or ¢ Bronzo
nge.”

Rutimeyer states that 66 species of vertebrate animals have been identified in
conncction with the earliest ruins,~10 of Fishes, 3 of Reptiles, 17 of Birds, and
the rest (36) Manminals, Eight of the latter were probably domesticated,—the
Doy, Piy, Horse, Ass, Goat, Sheep, and two species of Owen ¢ nud among the
rest occur bones of the Aurochs and Rison. As these two species were cotem-
poraries of the ancient Elephant, it is possible, as Rutimeyer observes, that tho
gstructures date back to the eanrliest tribes of Men in Europe. Yet the absence
of tho remains of the Elephant and Mastodon seems to show that they helong to
a later date than the deposits of Amiens.

(averns.—Near Arny, in tho Department of Aube, according to Do Vibraye,
a human jaw was found in the same bed which contained remains of Rhioceros
and the Cace Rear and Hyena. In Kent's Cavern near Torquay, England,
there are flint arrow-heads; at Brixham, Devonshire, in the superficial stalag-
mite; and in ono near Liege, explored by Schmerling., Other human relics, as
fragments of rude pottery and bones, have been found with bones of the ancient
Mawmals; and they occur in cach case in such connections ne appear to show
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that Man existed before the extermination of the Post-tertinry species, Lartet -
hay deseribed a enve near Auvignue in tho vicinity of the Pyrences ( Department
of llaute-Garonne), which contning human skeletons, and flint amd bone or
horn implements, nlong with fragments of bones or tecth of the Cuve Hyena,
Cave Bear, Cave Felia, Fox, Wild Boar, Bison, Stag, Reindeer, Irish Kk, and
othors, Tho hones are supposed to have heen carried in by the human inhabit-
antg, and tho most of them were from their food, Mnany show that they had
been split opon to get out tho marrow. Lartet remarka that the people mugt
have been cotemporaries of the Rhinoceros, Hycena, and Gigantie Iilk; and even
of the Cave Bear, tho species among the great Mammals of the Post-tertinry
which was probably the earlicst to disappear.

Near Palermo, Sicily, thero is o cavern containing human relics, along with
some remains of extinet animals.

In North America there are no known fuets sufficiently well nuthenticated to

bo here reyeated,

In some of the South American caverns De, Lund found human bones along
with those of extinet species, aud has published as hin conelusion that tho bones
belongod to an ancient tribe which was coeval with svmo of the extinct
Mammals,

As the implements among these ecarly relics are all made of stone,
the age in which they occur has been called the Stene period (or
Stone age), in distinction from the Iater Bronze or Archaic period,
and still later Iron or Teutonic period. But until Asin has been
fully explored, and found to afford corresponding facts, the term
should be regarded as belonging to European history rather than
to that of the human race; and so also with all conclusions with
regard to the churncteristics of the earliest of mankind derived
from the forms of bones or skulls, Geology here passes over the
continuation of the history of Man to Archwology.,

The observations thus far made appear to accord with the view,
already expressed, that in the Terrace epoch there occurred both
the decline of the Post-tertiary races and the introduction of the
modern tribes of Mammals, together with the creation of Man.
Other animal tribes must have been at the same time replenished,
especially those of Birds and Insects, which are tervestrinl, Among
fruits and flowers it is not improbable that many kinds were intro-
duced that added both to the beauty and wealth of the finished
world,

As Man was in the prospect through all the progressing changes
of carlier time, it is not too much to say that in the final fitting up
of the earth with life there was still a reference to him. If creation
was the plan of o being of ominiscience and wisdom, the end was in
the beginning, and in cach succeeding step.

In order to appreciate the distinctive features of the age of Man,
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or of an age in any history, it is not right (o look to its beginning,
when the past and futire are commingled and the progressing
stages are obseured, but onward to & time when the past has faded
and the age stands forth in its own Crue chavacterse Thus viewaed,
the Cenozoie and present eras stand widely apart.  Both ave, ap-
proximately, on the smime broad foundation of the lower orders of
life,  Bat, while the former yvises to an eminence in the size and
foroeity ol its higher brute races, the latter —with more ndornment
in its tribes, ns wo may believe, and less bulk by theeedfoneths in its
lnrgest animals, as we know,—with an assemblage of life stripped
lnrgely of the animali—noted neither for Levinthan reptiles, like
the mervidian of the Mosozoie eva, nor for great heasts of prey, like
the Coenozoie —eubminates in Man, with whom atl i« in harmony.,
It has its trne aflilintion not so much with the past as with the
unending futuve,

M of one speeies,~—This oneness of spoecies is sustained by the fol-
lowing considerations ;—

(1.} The faet of an essential identity among men of all raees in
physieal and mental charactoristies,

(2.) The capability of an intermixture of races with continued
fertile progeny.  The tnferior vace in case of mixture with o superior
may dwindle, the people becoming from their position disconraged,
debased, and, in their poverty and superstition, an easy prey to dis-
ense s and it may possibly die out, as the weaker weods disappear
among the strong-growing grass: such deeay is hence no evideneo
that there is nnatural limit to the fertility of *“mixed breeds,’’ as
some have urged,

(3.) Among Mammals, the higher genera have few speeies, and
the highest group next to Man, that of the Qurang-outang, contains
only cight; and these cight belong to two genera,-—five of them to
the genus Dithecus, of the East Indies, and three to the higher genus
Troglodytes, of Afriea.  Analogy requires that Man should here have
preseminence.  If more than one speecies be admitted, there is
scarcely a limit to the number that may be made.

The investigations of Darwin on the variations of speeies, and
other facts of like character, set aside obhjections to an origin from
one stock arvising from the diversities of the races,

These are some of the reasons for belioving that Man stands
alone—the one sole species—at the head of the kingdoms of life,

Origin on only one of the two great continents.—Among the higher
Mammals no species is known to have existed originally within the
tropies or {emperate zones on both the oriental and occidental con-
tinents (the former including Europe, Asia, and Africa, the latter,
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North and. South Americn); and, more than this, species have a
limited vange on that particular continent to which they aro
confined.

The same species among the Monkeys—the tribe at the head of
brate Mammals—in no instanece occeurs on both: ner even the
spme genus; nor even the same funily 3 for the Ameriean type is
thal of the inferior Pletyrrhines, while the African is thnt of the
Ltttarrhines (po 422), which inost approach Man in their features and
rtrneture, This iz only the highest of an extensive range of facts
in Zoology sustnining the principle in view. [f, therelore, Man is
of one species, he should be restricted also to one continent in his
origin,

Morcover, Man’s capability of spreading to all Tands, and of
selaptation to all elimates, rendoers creation in different localitios
over the globe cminently unneeessry and dircetly opposed to his
own good, It would be doing for Man what Man could do of Limn-
self, It would be contracting the field of conquest before him in
nature, thereby lessening his means and opportunities of develop-
ment.,

Ovrigin on some part of the Oriental continent—The Orient has always
been the continent of Progress,  From the close of the Palreozoie
its speetes of animal Tife havo been three times as numerous as those
of North America, and more varied 1 geneva, In the early Ter-
tiary its fQorg in the Baropean portion had an Australian type, nand
there were Marsupinls and Edentates there.  In the middle and
later Tertinvy it vepresented recent North Ameriea in its flora.
But from this condition it einerged to a higher arade, In the Post-
tertiary it beeame the fand of the Carnivores, while North America
was the continent as distinetively of Herbivores,—an inferior type,
—Sotuth Amerien, of Fdentates,~—xstill lower,~—Australia, of the lowest
of quadrupeds,—the Marsupials. In the closing ereations Australia
remained Marsapial, though with dwindled forms; South America
was still the land of Edentates, but of smaller species, and with in-
fortor Carnivores and the inferior typeof Monkeys or Quadrumana;
North Ameriea, of Ilerbivores, also small compared with the Post-
tertinry ; while the Orient, besides its new Carnivores, received the
highest of the Quadrumana. Thus the Orient had successively
passed through the Australian and American stages, and, leaving
thie other continents behind, it stood in the torefront of progress.
It is therefore in accordance with all past analogies that Man should
have originated on some part of the great Ovient; and no spot
would seem to have been better fitted for Man's self-distribution
and sclf~development than southwestern Asia,—the centre from
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which the three grand continental divisions of Europe, Asia, and
Africa radiate. 8

No creations since that of Man.—It is not known that any new spe-
cies of plants or animals have appeared on the Earth since the

creation of Man,

III. Changes of level on the Earth's surface.

Although the earth, in this its last age, has reached a state of
comparative stability, changes of level in the land still take place.
'The movements are of two kinds :—

1. Secular, or movements progressing slowly by the century, -

2. Paroxysmal,—taking place suddenly, in connection usually
with earthquakes.

1. Secular.—~The - ccular movements which have been observed
are confined to the middle and higher temperate latitudes, and are
evidently a continuation of the series which characterized the Post-
tertiary period. In this and other dynamical changes the Post-ter-
tinry and the age of Man have intimate relations. The movements
of the former were directly anticipatory of the latter,

The coast of Sweden and Finland on the Baltic has been proved,
by marks made under the direction of the Swedish governiment,
to .be slowly rising, "The change is slight at Stockholm, but in-
ereases northward, and is felt even at the North Cape,—an extent
north and south of one thousand miles. Lyell, in 1834, estimated
the rise at Uddevalla at nearly or quite four feet in a century, and
he made it still greater to the north. The fact of the slow elevation
was first suspected a century and a half since. Here, then, is slow
movement by the century, such as characterized the great changes
of level in past ages,

Beds of recent shells are found along the coast at many places, at
heights from 100 to 700 feet. Part of these may be of Post-tertiary
date, Two miles north of Uddevalls, Lyell found barnacles on the
rocks over 100 feet above the sca; and there are shell-beds at a
height of 400 feet. The former at least belong probably to the pre-
sent era. Southwest of Stockholm other beds of shells occur, and
the sume dwarfish species that now live in the partly-freshened
waters of the Bothnian Gulf,

There are also near Stockholm proofs of a former subsidence
since fishing-huts were built on the cosst. A fishing-hut, having a
rude fireplace within, was struck, in digging a canal, at a depth of
sixty feet. It is a common belief that over southern Sweden a
very slow subsidence is now in progress.
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In Greenland a slow subsidence is taking place. For 600 miles
from Disco Bay, near (9° N,, to the Firth of Igaliko, 60° 43/, the
coast has been sinking for four centuries past, Old buildings and
islands have been submerged, and the Moravian settlers have had
to put down new poles for their boats, and the old ones stand, Lyell
observes, “as silent witnesses of the change,”

On the North American coast south of Greenland, along the
cousts from Labrador to New Jersey, it iz supposed that similar
changes are going on; though more investigation is required to esta-
blish fully the fact. G. II. Cook concludes from his observations
that a slow elevation is in progress along the coast of New Jersey,
Long Island, and Martha's Vineyard (Am. Jour. Sci, {2] xxiv.,
341); and, according to A. Gesner, the land is rising at St. John’s
in New Brunswick; sinking at the island of Grand Manan ; rising
on the counst opposite, at Bathurst; sinking near the Bay of IFundy
and Basin of Mines in Nova Scotia, except, perhaps, on the south
side, and rising at Prince Edward’s Island.

The Coral Islunds of the Pacific are proofs of a great sceunlar
subsidence in that ocean, The line C C C (Physiographic Chart)
between Pitcairn’s Island and the Pelews divides coral islands trom
those not coral: over the aren north of it to the Hawaian Islands all
the islunds are atolls, excepting the Marquesas and three or four
of the Carolines. If then the atolls, as will be shown on a futurc
page, are registers of subsidence, a vast aren has partaken in it,—
measuring 6000 miles in length (a fourth of the earth’s circums-
ference) and 1000 to 2000 in breadth. Just south of the line there
are extensive coral reefs; north of it the atolls are large, but they
diminish towards the equator and disappear mostly north of it;
and as the smaller atolls indicate the greater amount of subsidence,
and the absence of islands still more, the line A A may be regarded
as the axial line of this great Pacific subsidence. The amount of
this subsidence may be inferrved, from the soundings near some of
the islands, to be at least 3000 feet, But as two hundred islands
have disappeared, and it is probable that some among them were
at least as high as the average of existing high islands, the whole
subsidence cannot be less than 6000 feet. It is probable that this
sinking began in the Post-tertiary period.

Since this subsidence ceased—for the wooded condition of the
islands is proof of its having ceased—there have been several cases
of isolated clevations. The following are some of the islands that
have been elevated :—Oahu (Hawaian 1slands), 26 feet ; Llizabeth
Island, Paumotu Archipelago, 80 feet; Metin or Aurora, 250 feet;
Atiu, llervey Group, 12 feet; Mangain, 300 feet; Rurutu, 150 feet;
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Eua, Tonga Group, nearly 300; Vavau, 100; Savage Island, 100,
Many others have been raised to & less amount.,

2, Parorysmal,—The changes of level about Pozzuoli near Na-
ples, at Cutch in the Delta of the Indus, and on the Chilian coast,
South Ameriea, are noted examples of modern change of level,
The first appears to have been gradual in its progress; but, it so, it
is not properly secular in the sense in which that term is used.
The cases at Cuteh and in Chili were connected with earthquukes;
the other is in the voleanie region of. southern Italy.

The temple of Jupiter Serapis at Pozauoli was originally 134 feet
wong by 113 wide, and the roof was supported by forty-six columns
cach forty-two feet high and five in dinmeter. Threeof the columnsg
are now standing: they bear evidence, however, that they were once
for a considerable time submerged to half their height. The
lower twelve feet is smooth 5 for nine feet above this they are pene-
trated by lithodomous or boring shells, and remains of the shells
(& species now living in the Mediterrancan) were found in the
holes. The columns when =ibmerged were consequently buried
in the mud of the bottom for twelve feet, and “vere then in water
nine feet deep. The pavement of the temple is now submerged.
Five feet below it there is o second pavement, proving that theso
oscillations had gone on before the temple was deserted by the
Romans, Tt has been recently stated that for some time previous
to 1845 a slow sinking had been going on, and since then there has
been as gradual o rising,

At the earthquake in 1819 about the Delta of the Indus, an area
of 2000 square miles beecame an inland sex, and the fort and village
of Sindree sunk till the tops of the houses were just nhove the
water. Five and a half miles from Sindree, parallel with this
sunken area, a region was elevated ten feet above the delta, fifty
miles long and in some parts ten broad. ‘The natives, with refer-
ence to its origin, call it Ulluh Bund, or Mound of God. In 1838
the fort of Sindree was still half buried in the sen; and during
an earthquake in 1845 the Sindree lLake was turned into o salt
marsh.

In 1822 the coast along by Concepeion and Valparaiso, for 1200
miles, was shaken by an earthquake; and it has been estimated
that the ceast at Valparaiso was raised three or four feet, In Feb-
ruary, 1835, another carthquake was felt from Copiapo to Chili, and
east beyond the Andes to Mendoza. Captain Fitzroy states that
there was an clevation of four or five feet at Taleahuano, which was
reduced by April to two or three feet, The south side of the island
of Santa Maria, near by, was raised eight feet, and the north ten,
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und beds of dead mussels were found on the rocks ten feet above
Lhigh-water muark.
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Thus the earth, although in an important sense finished, 1s un-
dergoing changes from paroxysmal movements and prolonged

oscillations. The changes, while more restricted than in the ages
of progress, are yet the same in kind,
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COSMOGONY.

Tnr science of cosmogony treats of the history of creation.

Geology comprises that later portion of the history which ig
within the rango of direct investigation, beginning with the rock-
covered globe, and gathering only o few hints as to a previous state
of igncous fluidity.

Through Astronomy our knowledge of this earlier state becomes
less doubtful, and we even discover evidence of a period still more
remote. Ascertaining thence that the sun of our system is in
intense ignition, that the moon, the carth’s satellite, was once a
globe of fire, but is now cooled and covered with extinet craters.
and that space is filled with burning suns,—and learning also from
physical science that all heated hodies in space must have been
losing heat through past time, the smallest most rapidly,—we safely
conclude that the carth has passed through a stage of igneous
fluidity..

Again, as to the remoter period: the forms of the nebulm and
of other starry systems in the heavens, and the relations which
subsist between the spheres in our own system, have been found to
be such as would have resulted iff the whole universe had been
evolved from an original nebula or gaseous fluid. 1t is not neces-
sary for the strength of this argument that any portion of tho
primal nebula should exist now at this late period in the history of
the universe: it is only what might have been expected that the
nebulm of the present heavens should be turning out to bo clusters
of stars, If, then, this nebular theory be true, the universe has
been developed from & primal unit, and the carth is onc of the
individual orbs produced in the course of its evolution. Its hiy-
tory is in kind like that which has been deciphered with regard to
the carth: it only carries the action of physical forces, under a
sustaining and directing -hand, further back in time.

The science also of Chemistry is aiding in the study of the earth’s
carliest development, and is preparing ttself to write a history of
the various changes which should have taken place among the
elements from the first commencement of combination to the

- formation of the solid crust of . our globe.

It is not proposed to enter either into chemical or astronomical
741
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details in this place, but, supposing the nebular theory to be true,
briefly to.mention the great stages of progress in the history of the
enrth, or those successive periods which stand out prominently in
time through the exhibition of some new idea in the grand system
of progress. The views here oftered, and the following on the cos-
mogony of the Bible, are essentially those brought out by Professor
Guyot in his lectures.

Stages of progress—These stages of progress are as follow :—

(1.) The BEGINNING OF ACTIVITY IN MATTER.—In such a beginning
from matter in the state of a gnscous fluid the activity would be
intense, and it would show itself at once by a manifestation of light,
since light is o resultant of molecular activity, A flash of light
through the universe wounld therefore be the first announcement
of the work begun. |

2. The development of the varTi.—A dividing and subdividing of
the original fluid going on would have cvolved systems of various
grades, and ultimately the orbs of space, among these the earth,
an igneous sphere enveloped in vapors, ©

(3.} The production of the FARTR'S PUYSICAL FEATURES,—Dby the out-
lining of the continents and oceans, The condensible vapors uould
have gradually settled upon the earth a3 cooling progressed,

(4.) The introduction of Ia¥vE under its simplest forms,—as in tho
lowest of plants, and perhaps, also, of animals.  As shown on page
396, the systems of structure characterizing the two kingdons of
nature, the Radiate of the Vegetable kingdom, and the Radiate, Mol
luscan, Articulate, and Vertebrate of the Animal, are not brought out
in the simplest forms of life. The true Zoie era in history began
later, As plants are primarily the food of animals, there is reason
for believing that the idea of life was first expressed in a plant.

(5.) The display of the SysTeEMS in the Kingdoms of Life,—the exhi-
bition of the four grand types under the Animal kingdom, being
the predominant idea in this phase of progress.

(6.) The introduction of the highest class of Vertebrates,—that of the
Mawwars (the class to which Ma~x belongs),—viviparous species,
which are eminent above all other Vertebrates for a quality pro-
phetic of a high moral purpose,—that of suckling their young.

(7.) The tntroduction of Man,—the first being of moral and intel-
lectual qualities, and one in whom the unity of nature has its {ull
expression,

There is another great event in the Earth’s history which has
not yet been mentioned, because of alittle uncertainty with regard to
its exact place among the others, The event referred to is the first
shining of the sun upon the earth. after the vapors which till
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then had shrouded the sphero were mostly condensed. This must
have preceded the introduction of the Animal system, since the sun
is the grand source of activity throughout nature on the earth,
and is essential to the oxistence of life, excepting its lowest forms.
In the history of the globe which has been given on page 196, it
has been shown that the outlining of the continents was one of the
earliest events, dating even from the Azoic age; and it is probable,
from the facts stated, that it preceded that clearing of the atmo-
sphere which opened the sky to the carth. This would place the
ovent between numbers 3 and 6, and, as the sun’s light was not
essential to the earliest of organising, probubly after number 4.

The order will, then, be—

(1.) Activity begun,~—light an imnmediato result.

(2.) The earth made an independent sphere.

(3.) Outlining of the land and water, dotermining the earth’s
general configuration,

(4.) The idea of life expressed in the lowest plants, and after-
wards, if not cotemporaneously, in the lowest or systemless ani-
mals, or Protozoans.

(0.) The energizing light of the sun shining on the carth,—an
essential preliminary to the display of the systems of life.

(6.} Introduction of tho systems of life.

(7.) Introduction of Mammals,—the highest order of Vertebrates,
—-the class afterwards to be dignified by including a being of mioral
and intellectual nature.

(8.) Introduction of Man. '

Cosmogony of the Bille.—There is one ancient document on cosmo-
gony—that of the opening page of the Bible—which is not only
admired for its sublimity, but is very generally believed to be of
divine origin, and which, therefore, demands at least a brief con-
sideration in this place.

In the first place, it may be observed that this document, if true,
t8 of divine origin,  For no human mind was witness of the events;
and no such mind in the early age of the world, unless gifted with
superhuman intelligence, could have contrived such a scheme ;—
would havo placed the creation of the sun, the source of light to
the earth, so long after the creation of light, even on the fourth
day, and, what 13 cqually singular, between the ereation of plunts
and that of animals, when so important to both: and none could
have reached to the depths of philosophy exhibited in the whole
plan,

Again, If divine, the account must bear marks of human imperfection,
since it was communicated through man. ldeas suggested to a human
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mind by tho Deity would take shape in that mind according to its
range of knowledge, modes of thought, and use of language, unless
it were at the same time supernnturally gifted with the profound
knowledge and wisdom adequate to their conception; and even
then they conld not be intelligibly expressed, for want of words to
represent them.,

The central thought of each step in the Seripture cosmogony—
for example, Light,—the dividing of the fluid earth from the fluid
around it, individualizing the cavth,—the arcangement of its land
and water,—vegetation,—and so on—is brought out in the simple
and natural style of o sublime intellect, wise for its times, but una-
versed in the depths of science which the future was to reveal.
The idea of vegetation to such a one would be vegetation as ho
knew it; and so il is deseribed. The idea of dividing the earth
from the fluid around it would take the form of a dividing from
the fluid above, in the imperfoct conceptions of a mind unae-
quainted with the eartl’s sphericity and the true nature of the
firmament,—especially as the event was beyond the rcach of all

ordinary thought.

Objections are often made to the word ¢ day,”—as if its uge limited the timo
of each of the six periods to a duy of twenty-four hours. But in tho course
of the document thiz word “day” has various signifientions, and, nmong them,
all that are common to it in ordinary language, These are—(1) Tho lizht,—-
“God ealled the light day,” v, §; (2) the “evening and tho morning” before
the appearance of the sun; (3) the “evening and the morning” after the ap-
pearance of the sun; (4) tho hours of light in the twenty-four hours (as well as
the whole twenty-four hours), in verse 14; and (5) in the following chapter, at
the commencement of another record of creation, the whole period of ereation
i3 ealled “nday.” The proper meaning of “ evening and morning,” in a history
of creation, is beginning and completion ; and, in this sense, darkness before
licht is but a common metaphor.,

A Deity working in creation like n day-laborer by earth-days of twenty-four
hours, vesting at night, is a belittling eonception, and one probably never in tho
mind of the gacred penman., In the plan of an infinite God, centurics nre
required for tho maturing of some of the plants with which tho earth is
adorned.

The order of cevents in the Scripture cosmogony corresponds
essentially with that which has been given. There was first o void
and formless carth: this was literally true of the “hcavens and
the earth,’” 1f they were in the condition of a gascous fluid. The
succession is as follows :—

(1.) Light.
(2.} The dividing of the waters below from the waters above the
.carth (the word translated waters may mean fluid).
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(3.) Tho dividing of tho land and water on the earth.

(4.) Vegetation; which Moses, appreciating the philosophical
characteristic of the new erontion distingnishing it from previous
inorganic substances, defines as that * which has seed iu itself.”

(5.) The sun, moon, and stars.

(0.) The lower animals, those that swarm in the waters, and the
creeping and flying species of the land,

(7.) Beasts of proy (* creeping’ here meaning * prowling”).

(8.) Man,

In this succession, woe observe not merely an order of events, like
that dedugced from scienco ; there is o system in the arrangement,
and a far-renching prophecy, to which philosophy could not have
attained, howoever instructed,

The aecount recognizes in ereation two great eras of three days
ench,—an Tnorganic and an Orgunie,

Each of these eras opens with tho appearance of light: tho first,
light cosmical ; tho seceond, light from the sun for the special uscs of
the carth.

Ench era ends in a “day” of two great works,~—the two shown
to be distinet by being severally pronounced “good.”” On the
third *“day,” that closing the Inorganic era, there was first the
dividing of the land from the waters, and afterwards the ercation of vege-
tation, or the institution of a kingdom of life,—a work widely
diverse from all preceding it in the era. So on the sivth * day,”
terminating the Organic era, thero was first the creation of Mammals,
and then o seccond far greater work, totally new in its grandess
clement, the creation of Man,

The arrangement is, then, as follows :—

1. The Inorganic Fra.
1st Day.—LIGILT cosmical.
2d Day.~—The earth divided from the fluid around it, or indivi-
duanlized.
, 1. Outlining of the land and water.
5d Day. {2. Creation of vegetation,

2. The Organic Era.

4th Day.—LIGIIT from the sun,
Oth Day.—Creation of the lower orders of animals.

1. Creation of Mammals.
6th Day.— {2. Creation of Man,

I'n addition, the lnst day of each era included one work typical
of the era, and another related to it in essential points, but also
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prophetic of the future. Vegetation, while, for physical reasons, a
part of the creation of the third day, was also prophetic of the
future Organic era, in which the progress of life was the grand cha-
racteristic.  "The record thus accords with the fundamental princi-
ple in history that the characteristic of an age has its beginnings
within the age preceding. So, again, Man, while like other Mammaly
in structure, even to the homologies of cvery bone and muscle, was
endowed with a spiritual nature, which looked forward to another
era, that of spiritual existence. The seventh ¢ day,”’ the day of rest
from the work of creation, is man’s period of preparation for that
new existence; and it is to promote this special end that~in strict
parallelism—the Sabbath follows man’'s six days of work.

The record in the Bible is, therefore, profoundly philosophieal in
thoe schemne of ereation which it presents. Tt is both true and
divine. It is a declaration of authorship, both of Creation and the
Bibloe, on the first page of the sacred volume.

There can be no rea! conflict between the two Books of the
Grear Avtiuor. Both arve revelations made by Ilim to man,—the
carlier telling of God-made harmonies coming up from the deep
past, and rising to their height when man appeared, the later
teaching man’s relations to his Maker, and speaking of loftier har-
monies in the eternal future.



APPENDIX.

il i

A.—Animal Kingdom (p. 147).

1. Dintinctions beticeen Animals and Plants.—Singe the discovery that the
spores (or geed-cells) of somo Algm have locomotion like animaleules, nnd that
there are unicollular locomotive plants (the Diatoms, cte.), some have thought
that the two kingdoma of lifo blended together througzh their inferior speeies.
But the faet ia that they are diverss throughout,—the oppoaite but mutually
dependent sides or parts of one gystem of life. The following sare some of
their distinctiong :—

(1.) Plants excrete oxygen, a gas cssential to aniinal life; animals excrete in
respiration carbonic acid, n gay essential to vogetable life,

(2.) Plants take inorganic material as food, and turn it into organic; animals
take this organic materinl thus prepared (plants), or other organic materials
muade from it (animals), finding no nutriment in inorganic matter.

(3.) Plants in passing fromn the unicellular state by growth lose in power, be-
coming usually fixed. Animals, in the same change, or in development from a
germ, increase in power, augmenting in muscular force, and also, in the caze of
species above the lowest grade, in nervous force,~-until an ant, for example,
becomes a one-ant pnwer,}l. horse a one-horse power; wheucean animal i3 a self-
propagating piecoof enginery of various power according to the species,

(4.) The Vogetable kingdom is a provision for tho storing away or magazining
of force for the Animal kingdom. This force is acquired through the »un’s in-
fluence or forces acting on the plant, and so promoting growth ; mineral matter
i3 thereby carried up to a higher grads of composition, that of starch, veretable
fibre, and sugar, and this is a state of concentrated or accumulated force, To
this stored force animals go in order to carry forward their development; and,
moreover, the grade of composition thus rizes still hizher to muscle and nerve
(which contain nitrogen in addition to the constituents of the plant), and this is a
nagazining of forco in o still more concentrated or condensed state, There are
thus five states of stored force in nature,—three in fnirganie, the solid, liquid,
and gascous; . and two in organie, the vegetable nnd snimal

The Animal type differs from the Vegetable (thourh not all animals from
plants) in this: that, while the latter has the ruperior-and-inferior polarity of
simple growth,—tho stem growing upward and the root downward,—the former

e . A J— )

* From a paper by the author on the # Anticipations of Manin Nature,” published in thy
New Englander, May, 1859,
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