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Hydrachna.
Bdella.
Mite.
Nymphon.
Pycnogonum.

Phrynus.
Thelyphonus.
Trombidium.

Centipede.
Scutigera.
Julus (millipede).

Mygale.
Spider.
Scorpion.

Chelifer.
Galeodes.
Harvestman.
Trogulus.
Elais.

Silver-fish [Aptera. H. E.].
Spring.tail.

[Myriapods and a few insects. H. E.]

Two antennae,. the head distinct from the thorax.
Louse [Hemiptera. H. E.].
Ricinus.

ORDER I.-ARACHNIDS WITH PEDIPALPS.

No antennae, but only pedipalps,. the head fused with the
thorax,. eight legs.

TABLE OF ARACHNIDS.

ORDER 2.-ARACHNIDS WITH ANTENNAE.

single fertilisation. Moreover, the arachnids are the first animals in
which we find a rudimentary circulation, for according to M. Ouvier
they have a heart, from the sides of which issue two or three pairs of
vessels.

Arachnids live in the air like insects which have attained their
perfect state; but they undergo no metamorphosis, never have wings
or elytra (nor is this due to any mere abortion), and they generally
keep hidden or live in solitude, feeding on other animals or sucking
blood.

In the arachnids, the method of respiration is the same as in the
insects, but this method is on the verge of changing; for the tracheae
of arachnids are very limited, and do not extend throughout the body.
These tracheae are reduced to a small number of vesicles, as we learn
from M. Ouvier again (Anatom. vo!' iv. p. 419); and after the arachnids
this method of respiration does not recur in any of the succeeding
classes.

This class of animals should be treated with much caution: many of
them are venomous, especially those living in hot climates.

Hydrophilus(water.beetle).
Gyrinus (whirligig.beetle).
Dryops.
Clerus.

Necrophorus (burying.
beetle).

Carrion·beetle.
Nitidula.
Goliathus.
Cockchafer.
Lethrus.
Geotrupes (dor.beetle).
Copris (dung-beetle).
Scarabaeus (chafer).
Passealus.
Lucanus (stag-beetle).

Cicindela (tiger·beetle).
Elaphrus.
Scarites.
Manticora.
Carabus.
Dyticus (water-beetle).

Ptilinus.
Death-watch,
Ptinus.

Trox,
Cetonia (rose-chafer).

Melasis.
Buprestis.
Click·beetle.

Staphylinus (rove-beetle).
Ips.
Dermestes.
Anthrenus.
Byrrhus (pill-beetle).
Hister.
Sphoeridinus.

(4) Five segments in all the tarsi.

Lymexylon. Oxyporus (rove.beetle).
Telephorus. Poederus (rove·beetle).
Malachius.
Melyris.
Lampyris (glow-worm).
Lycus.
Omalysus.
Drilus.

OBSERVATIONS.

The arachnids, which come after the insects in the order that
we have established, display obvious progress in the perfection of
organisation.

Sexual reproduction, for instance, is found among them, and for the
first time in its full capacity, since these animals copulate and pro
create several times in the course of their life; whereas in the
insects the sexual organs, like those of plants, can only achieve a

ARAOHNIDS.

(Olass VI. of the Animal Kingdom.)

Oviparous animals which have jointed legs throughout their lives and
eyes in their head.. they undergo no metamorphosis and never have wings
or elytra.

Stigmata and limited tracheae for respiration.. a rudimentary circula
tion.. several fertilisations in the course of thet'r life.
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TABLE OF CRUSTACEANS.

(2) Tail short, without appendages, and applied to the lower surface
of the abdomen.

ANNELIDS.

(Class VIII. of the Animal Kingdom.)

Oviparous animals with soft elongated bodies, with transverse rings;
they rarely have eyes or a distinct head and are destitute of jointed legs.

Arteries and veins for circulation,. respiration by gills,. a ganglionic
longitudinal cord.

Ranina.
Albunea.
Hippa (sand-crab).
Corystes.
Porcellana.

Dnrippe.
Plagusia.
Grapsus.
Ocypode.
Calappa.
Hepatus.
Dromia.
Cancer.

Pinnotheres.
Leucusia.
Arctopsis.
Maia.

Matuta.
Orithyia.
Podophthalmus.
Portunus.

ORDER I.-SESSILE-EYED CRUSTACEANS.

Eyes sessile and immovable.
Wood-louse. Cephaloculus.
Ligia. Amymone.
Asellus. Daphnia.
Cyamus (whale-louse). Lynceus.
Shrimp. Osole.
Caprella. Limulus [Apus, not the'

modern Limulus. H. E.].
Caligus.

Cyclops (water-flea). Polyphemus.
Zoea [Decapod larva. H. E.].

ORDER 2.-STALK-EYED CRUSTACEANS.

Two distinct eyes, raised upon movable stalks.

(1) Elongated tail, furnished with swimming blades, or hooks or setae.
Branchiopod. Pagurus (hermit-crab).
Squilla.
Palaemon.
Crangon.
Palinurus (rock-lobster).
Scyllarus.
Galathea.
Cray-fish.

FOURTH STAGE OF ORGANISATION.

(Crustaceans, annelids, cirrhipedes and molluscs.)

OBSERVATIONS.

The great changes that we find in the organisation of the animals
of this class, indicate that in forming the crustaceans, nature has
succeeded in making great progress in animal organisation.

In the first place, the method of respiration is altogether different
from that employed in the arachnids and insects; and this method,
which is characterised by the organs called gills, continues as far as
the fishes. Tracheae will appear no more, and gills themselves dis
appear as soon as nature can form a cellular lung.

Then again the circulation, of which only rudiments are found in
the arachnids, is thoroughly established in the crustaceans; for in
them we find a heart and arteries for the dispatch of blood to the various
parts of the body, and veins which bring back this fluid to the chief
organ which sets it in motion.

We still find in the crustaceans the type of articulations, alwayll
used by nature in the insects and arachnids, to facilitate muscular
movement by means of the induration of the skin; but hereafter
nature abandons this type to establish a system of organisation in
which it is no longer required.

Most crustaceans live either in brackish or salt water. Some,
however, keep on land and breathe air with their gills: they all feed
on animal substances.

CRUSTACEANS.

(Class VII. of the Animal Kingdom.)

Oviparous animals with jointed body and limbs, a crustaceous skin,
several pairs of maxillae, eyes and antennae in the head.

Respiration by gills; a heart and vessels for circulation.

Nerves terminating in a ganglionic longitudinal cord, or in a brain
without a spinal cord; respiration by gills; arteries and veins for the
circulation.

OBSERVATIONS.

We find in the annelids that nature is striving to abandon the type
of articulations which she always used in the insects, arachnids and
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TABLE OF CIRRHIPEDES.

singular that we have to set them apart as constituting a special
class.

Seeing that the cirrhipedes have a shell, a mantle and no head or
eyes they cannot be crustaceans; their jointed arms prevent us from
placing them among the annelids, and their ganglionic longitudinal
cord does not allow us to unite them with the molluscs.

crus~aceans .. Their soft elongated ~ody, which in most of them simply
consIsts of rmgs, makes these ammals appear as imperfect as the
worms with which they used to be confused. Since, however, they
h~v~ arteries and veins and breathe by gills, these animals are quite
distmct from the worms and should be placed with the cirrhipedes
between the crustaceans and the molluscs.

They have no jointed legs,! and most of them have on their sides
setae or bundles of setae which take the place of legs: they nearly all
have suckers and feed only on fluid substances. Tubicinella.

Coronula.
Balanus.
Anatifa.

TABLE OF ANNELIDS.

ORDER l.-CRYPTOBRANCH ANNELIDS.

Planaria [Triclad. H. E.]. Furia (?).
Leech. Nais.
Lernea [Copepod. H. E.]. Lumbricus.
Clavella [Copepod. H. E.]. Thalassema.

Remark. We see that the cirrhipedes still resemble the annelids
by their ganglionic longitudinal cord; but in these animals nature is
preparing to form the molluscs, since they have like them a mantle
covering the inside of their shell.

ORDER 2.-GYMNOBRANCH ANNELIDS.

[Polychaets. H. E.]
Arenicola.
Amphinoma.
Aphrodite.
Nereis.

Serpula.
Spirorbis.

Terebella.
Amphitrite.
Sabellaria.
Siliquaria [mollusc. H. E.].
Dentalium [mollusc. H. E.].

MOLLUSCS.

(Class X. of the Animal Kingdom.)

Oviparous animals with soft unjointed bodies, and having a variable
mantle.

Respiration by very diversijied gills; no spinal cord, nor ganglionic
longitudinal cord, but nerves terminating in an imperfect brain.

The majority are enclosed in a shell; others have one that is more or
less completely embedded within them, and others again have none at all.

CIRRHIPEDES.

(Class IX. of the Animal Kingdom.)

Oviparous and testaceous animals without a head or eyes, but having
a mantle which covers the inside of the shell, jointed arms whose skin
is horny, and two pairs of marillae.

Respiration by gills; a ganglionic longitudinal cord; vessels for cir
culation.

OBSERVATIONS.

Although only a small number of genera belonging to this class are
yet known, the character of the animals contained in these genera is so

1 In order to perfect these animals' organs of locomotion nature had to abandon
the system of jointed legs, which are independent of a skel~ton, and to establish the
system of four limbs depending on an internal skeleton, which is characteristic of
the most perfect animals; this is what she has done in the annelids and molluscs,
wher~ she has paved the way fo: commencing with the fishes the type of organisation
peculiar to vertebrates. Thus.m the annelids she has abandoned jointed legs, and
m the molluscs she has gone still farther,-she has discarded the use of a ganglionic
longitudinal cord.

OBSERVATIONS.

The molluscs are the most highly organised of invertebrates; that
is to say, their organisation is the most complex and the nearest to
that of the fishes.

They constitute a numerous class which tenninates the invertebrates,
and which is sharply distinguished from the other classes by the fact
that the animals composing it are the only ones which, although
having a nervous system like many others, have neither a ganglionic
longitudinal cord nor a spinal cord.

Nature is here about to begin the formation of the system of organisa
tion of the vertebrates; and appears to be preparing for the change.
Rence the molluscs, which have altogether lost the type of articula
tions, and the support given by a horny skin to animals belonging to
this type, are very slow in their movements and appear in this respect
even more imperfectly organised than the insects.

Finally, since the molluscs constitute a link between the inverte
brates and the vertebrates, their nervous system is intermediate,



and exhibits neither the ganglionic longitudinal cord of the inverte_
brates which have nerves, nor the spinal cord of the vertebrates.
This is highly characteristic of them, and clearly distinguishes them
from the other invertebrates.

ORDER l.-ACEPHALIC MOLLUSCS.

[First group, Brachiopods; last group, Tunicates; the rest,
Lamellibranchs. H. E.]

No head.. no eyes .. no organ ofmastication,. they reproduce without copulation.
l'he majority have a shell with two valves which articulate at a hinge.

ZOOLOGICAL PHILOSOPHY

TABLE OF MOLLUSCS.

Pholadarians (Boring-mussels).
Pholas. Aspergillum.
Teredo.
Fistulana.

Ascidians.
Ascidia.
Salpa.
Mammaria.

(1) Pteropods.

Two opposite, swimming fins.

Hyalea.
Clio.
Pneumoderma.
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Conchs.

Venericardia. Lucinia.
Venus. Cyclas.
Cytherea. Galathea.
Donax. Capsa.
Tellina.

Mactraceans.
Erycina. Lutraria.
Ungulina. Mactra.
Crassatella.

Myarians.

Mya.
Panorpa.
Anatina.

Solenaceans.

Glycimeris. Petricola.
Solen. Rupellaria.
Sanguinolaria. Saxicava.

ORDER 2.-CEPHALIC MOLLUSCS.

A distinct head and eyes, and two or four tentacles in the majority, jaws or a
proboscis at the mouth.. reproduction by copulation.

The shell of those, which have one, never consists of two valves articulated at a
hinge.

Corbula.
Pandora.

Crenatula.
Perna.
Malleus.
Avicula.

Oyster.
Gryphaea.
Plicatula.
Spondylus.
Pecten.

Arcaceans.

Ostracians.

Etheria.
Chama.
Diceras.

Chamaceans.

Pedum.
Lima.
Pinna.
Mytilus (ml1ssel).
Modiola (?).

Byssifera.

Naiads.

Unio (fresh-water mussel).
Anodonta.

Brachiopods.

Lingula.
Terebratula.
Orbicula.

Radiolites.
Calceola.
Crania [Brachiopod. H. E.].
Anomia.
Placuna.
Vulsella.

152

Nucula.
Petunculus.
Area.

Cardiads.

Cucullaea.
Trigonia.

(2) Gastropods.

(A) Straight body, united to the foot throughout the whole or nearly the
whole of its length.

Tritonians.
Tridaena.
Hippopus.
Cardita.

Isocardia.
Cardium (cockle).

Glaucus.
Aeolis.
Scyllaea.

Tritonia.
Tethys.
Doris.
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Phyllidians.
Pleurobranchus.
Phyllidia.
Chiton.

Laplysians.
Laplysia (sea·hare).
Dolabella.

Limacians.
Onchidium.
Limax (slug).
Parmacella.

Patella. (limpet).
Fissurella.
Emarginula.

Bullaea.
Sigaretus.

Vitrina (glass-snail).
Testacella.

Wing·shells.
Rostellaria.
Pteroceras.
Strombus.

Purpuraceans.
Cassis (helmet.shell).
Harpa (harp-shell)
Dolium (tun).
Terebra (auger-shell).
Eburna.

Buccinum (whelk).
Concholepas.
Monoceros.
Purpura.
Nassa.

(B) Body spiral,. no syphon.

Colymaceans.

(C) Body spiral: a syphon.

CanaliJera.

(3) Cephalopods.
(A) With multilocular test.

Lenticulaceans. [Foraminifera. H. E.]
Miliola. Discorbina.
Gyrogonita. Lenticulina.
Rotalia. Nummulites.
Renulites.

(B) With unilocular test.
A rgonautaceans.

Argonauta.
Carinaria [Gastropod. H. E.].

(C) Without test.
Sepiated.

Octopus.
Calamary.
CuttIe-fish.

Ammonites.
Orbulites.
Nautilus.

Mitra (mitre-shell).
Voluta.

Ovula.
Cypraea (cowry).
Conus (cone-shell).

Lituolaceans.
Orthoceras [Cephalopod. H. E.].
Hippurites [Lamellibranch. H. E.].
Belemnites [Cephalopod. H. E.].

N autilaceans.

Columellarians.

Baculites.
Turrilites.
Ammonoceras.

Convolutes.
Ancilla [Ancillaria. H. E.].
Oliva (olive-shell).
Terebellum.

Cancellaria.
Marginella.
Columbella.

Lituola }[F "f HE]
S · li'te oramllll era. . ..

pIrO m s
Spirula [Cephalopod. H. E.].

Solarium.
Trochus.

Nerita.
Natica.

Melania.
Limnaea.

Planorbis.
Ampullaria.

Pyrula.
Fusus.
Murex.

Amphibulimus.
Achatina.
Pupa.

Scalaria.
Turritella.
Vermicularia (?).

Cerithium.
Pleurotoma.
Turbinella.
Fasciolaria.

N eritaceans.

Crepidula.
Calyptraea.

Stomataceans.
Haliotis.
Stomatia.
Stomatella.

Turbinaceans.

Orbaceans.

Neritina.
Navicella.

Heteroclites.
Volvaria.
Bulla.
;Janthina.

Calyptraceans.

Helix (snail).
Helicina.
Bulimus.

Cyclostoma.
Vivipara [Paludina. H. E.].

A uriculaceans.

Phasianella.
Turbo.
Monodonta.
Delphinula.

Auricula.
Melanopsis.
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TABLE OF FISHES.

157

VERTEBRATE ANIMALS.

They have a vertebral column consisting of a number of short articu
lated bones following one another in succession. This column serves
to support their body, it is the basis of their skeleton, constitutes a
sheath for their spinal cord, and terminates anteriorly in a bony case
containing the brain.

ORDER I.-CARTILAGINODS FISHES.

Vertebral column soft and cartilaginous " no true ribs in a great
number.

(1) No operculum over the gills, and no membrane.

Trematopneans. [Hole-breathing. H. E.]
Respiration through round holes.

1. Cyclostomes.
Gasterobranchus (hagfish, myxine).
Lamprey.

(2) No operculum over the gills, but a membrane.
Chismopneans. [Cleft-breathing. H. E.]

Gills opening by clefts at the sides of the neck,. four paired fins.

3 .
Batrachus [Teleost. H. E.]. Balistes [Teleost. H. E.].
Lophius (frog.fish) [Teleost. H. E.]. Chimaera [Elasmobranch. H. E.].

FIFTH STAGE OF ORGANISATION.

Nerves terminating in a spinal cord and a brain which does not
fill up the cavity of the cranium; heart with one ventricle and cold
blood.

(Fishes and Reptiles.)

FISHES.

(Class XI. of the Animal Kingdom.)

Oviparous vertebrate animals with cold blood,. living in water, breathing
by gills, covered with a skin either scaly or almost naked and slimy, and
having for their locomotive movements only membranous fins supported
by a bony or cartilaginous framework.

Torpedo.
Skate.
Rhinobatus.

2. Plagiostomes.
Squatina (angel-fish).
Squalus.
Aodon.

OBSERVATIONS.

The organisation of the fishes is much more perfect than that of the
molluscs and animals of the anterior classes, since they are the first
animals to have a vertebral column, the rudiments of a skeleton, a
spinal cord and a cranium enclosing the brain. They are also the first
in which the muscular system derives its support from internal
parts.

Nevertheless their respiratory organs are still analogous to those of
the molluscs, cirrhipedes, annelids and crustaceans; and like all the
animals of the preceding classes, they are still without a voice and have
no eyelids.

The shape of their body is adapted to their necessity for swimming;
but they maintain the symmetrical shape of paired parts started in the
insects; lastly, among them as among the animals of the three follow
ing classes, the type of articulations is altogether internal, and only
occurs in the parts of their skeleton.

N.B.-In the preparation of the tables of vertebrate animals I
have used M. Dumeril's work entitled Zoologie Analytique, and I
have permitted myself to make but few changes in his arrangement.

(3) An operculum over the gills, but no membrane.

Eleutheropomes. [Free operculum. H. E.]
Four paired fins,. mouth under the snout.

4........................•

Polyodon [Ganoid. H. E.].
Pegasus [Teleost. H. E.].
Accipenser (sturgeon) [Ganoid. H. E.].

(4) An operculum and a membrane over the gills.
Teleobranchs. [Complete gills. H. E.]

[Teleosts. H. E.]

Gills complete, with an operculum and a membrane.

5. Aphyostomes. [Sucking-mouth. H. E.]
Macrorhyncus.
Solenostoma.
Centriscus (snipe-fish).

6. Pteroptera. [United fins. H. E.]
Cyclopterus (lump-sucker).
Lepadogaster.
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ORDER 2.-BONY FISHES.

Vertebral column with bony vertebrae, that are not flexible.

[Spindle-shaped. H. E.]

Scomberomorus.
Gasterosteus (stickleback).
Centropodus.
Centronotus.
Cephalacanthus.
Istiophorus.
Pomatomus.

[Smooth-operculed. H. E.]

Chilinus.
Cheilodipteron.
Ophiocephalus.
Hologymnosa.
Sparus.
Dipterodon.
Cheilio.
Mullet.

15. Leiopome Holobranchs.

Hiatula.
Coris (rainbow wrasse).
Gomphosus.
Osphronemus.
Trichopod.
Monodactyl.
Plectorhyncus.
Pogonias.
Labrus (wrasse).

14.. Atractosome Holobranchs.

Scomber (mackerel).
Scomberoid.
Caranx (horse-mackerel).
Trachinote.
Caranxomorus.
Caesio.
Caesiomorus.

H. K]

H.E.]
Notopterus.
Ophisurus.
Apteronotus.
Regalecus.

[Bony skin. H. E.]

Diodon (porcupine-fish).
Spherodon.
Syngnathus.

(1) An operculum and membrane over the gills.
Holobranchs. [Complete gills. H. K]

Apode Holobranchs.
No inferior paired fins. [Eel-shaped.

8. Peropterous holobranchs. [Finless.
Coecilia [Amphibian. H. E.].
Monopterus.
Leptocephalus [immature eel. H. K].
Gymnotus (Electric eel).
Trichiurus.

7. Osteoderms.

Ostracion (copper-fish).
Tetraodon (globe-fish).
Ovoides.

Thoracic Holobranchs.
Inferior paired fins situated under the pectorals.

[With all unpaired fins. H. E.]
Anarrhichas (sea-wolf).
Comephorus.
Stromataeus.
Rhombus.

12. Plecopod Holobranchs. [Inferior fins united. H. E.]

Gobius (goby).
Gobioid.

13. Eleutheropod Holobranchs. [Inferior fins free. H. E.]
Gobiomore.
Gobiomoroid.
Echeneis.

H.E.]

[Crested-back. H. K]

Taenionotus.
Centrolophus.
Eques.

[Spiny opercula. H. E.]

Sciaena.
Micropterus (black bass).
Holocentrum.
Perca (perch).

[Large-headed. H. E.]

Cottus.
Scorpaena (scorpion-fish).

[Pectorals in distinct rays, like fingers.

Trigla (gurnard).
Peristedion.

18. Cephalotous Holobranchs.

Gobiesox.
Aspidophora.
Aspidophoroides.

17. Lophionotous Holobranchs.

Coryphaena.
Emipteronota.
Coryphaenoid.

21. Acanthapome Holobranchs.

Lutjanus.
Centropomus.
Bodianus.
Taenianotus.

16. Osteostome Holobranchs. [Bony-mouthed. H. E.]

Scarus.
Ostorhincus.
Leiognathus.

20. HeterosomatoUB Holobranchs. [Irregular-shaped. H. E.]

Pleuronectes.
Achirus.

Dactylous Holobranchs.

Dactylopterus.
Prionotus.

19.

[Fins on neck. H. E.]
Batrachoides.
Blenny.
Oligopod.
Kurtus.
Chrysostrome.

[Blade shaped. H. K]
Bostrichthys.
Bostrichoid.
Gymnetrus.

11. Petalosome Holobranchs.
Lepidopus.
Cepola (band-fish).
Taenioid.

10. Auchenoptermls Holobranchs.
Murenoid.
Calliomorus.
Uranoscopus.
Weever.
Cod.

9. Pantopterous Holobranchs.
Muraena (eel).
Ammodytes (sand-eel).
Ophidium.
Macrognathus.
Xiphias (sword-fish).

Jugular Holobranchs.
Inferior paired fins situated under the throat, or in front of thoracic fins.
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[Long-jawed. H. E.]

Sphyraena.
Lepisosteus.
Polypterus [Ganoid. H.E.].
Scombresox.

22. Lept080me Holobranchs.
Chetodon.
Acanthinion.
Pomadasis.
Pomacanthus.
Holacanthus.
Enoplosus.
Glyphisodon.
Acanthurus.
Aspisurus.

[Slender-bodied. H. E.]
Chetodipteron.
Pomacentrus.
Acanthopod.
Selene.
Argyriosus.
Zeus.
Galeoides.
Chrysostose.
Capros (boar-fish).

29. Dermopterous Holobranchs. [Skin-fins. H. E.]

,..;almo.} Characinus.} Ch ..d
Osmerus (smelt). [Salmonidae. H. E.] Serrasalmo. [ araCllll ae.
Corregonus.

30. Siagonote Holobranchs.
Elops.
Megalops (tarpon).
Esox.
Synodon.

H.E.]

Abdominal Holobranchs.
Inferior paired fins placed a little in front of the anus.

23. Siphonostome Holobranchs. [Tube.like mouths. H. E.]
Fistularia.
Aulostoma.
Solenostoma.

(2) An operculum over the gills, but no membrane.
Sternoptyges. [Bent sternum. H. E.]

31. •................•......

Sternoptyx.

(3) No operculum over the gills, but a membrane.
Cryptobranchs. [Gills hidden. H. E.]

26. Dimerid Holobranchs. [Two-membered. H. E.]
Cirrhites. Polynemus.
Cheilodactylus. Polydactylus.

27. Lepidome Holobranchs. [Scaly opercula. H. E.]

Mugil (grey mullet). Chanos.
Mugiloid. Mugilomorus.

24. Cylindrosome Holobranchs.
Cobitis.
Misgurnus.
Anableps.
Fundulus.
Colubrine.

[Armed. H. E.] [Catfishes. H. E.]

Ageniosus.
Macrorhamphosus (snipe-

fish).
Centranodon.
Loricaria.
Hypostome.
Corydoras.
Tachysurus.

32.

Murenophis.
Gymnomuraena.

Unibranch aperture.
Sphagebranchus.

OBSERVATIONS.

Progress in the perfection of organisation is seen to be very remark
able in the reptiles when they are compared with fishes; for it is among

L

Mormyrus.

Stylophorus.

(4) No operculum nor membrane over the gills: no inferior
paired fins.

Ophichthians. [Snake-fishes. H. E.]

33............•............

REPTILES.

(Class XII. of the Animal Kingdom.)

Oviparous vertebrate animals with cold blood,. breathing incompletely
by a lung, at all events in later life,. and having the skin smooth or
else covered either with scales or with a bony shell.

Remark. Seeing that the formation of a skeleton begins in the
fishes, those called cartilaginous are probably the least perfect fishes.
Consequently the most imperfect of all should be Gasterobranchus,
which Linnams, under the name of myxine, had regarded as a worm.

Thus, in the order that we are following, the genus Gasterobranchus
must be the first of the fishes, because it is the least perfect.

[Cylindrical. H. E.]

Amia [Ganoid. H. E.].
Butirinus.
Tripteronotus.
Ompolk.

[Naked opercula. H. E.]

Clupanodon.
Gasteropleucus.
Mene.
Dorsuaria.
Xystera.
Cyprinus (carp).

28. Gymnopome Holobranchs.
Argentina.
Atherina.
Hydrargyrus.
Stolephorus.
Buro.
Clupea (herring).
Mystus.

Oplophore Holobranchs.
Silurus.
Macropteronotus.
Malapterurus.
Pimelodus.
Doras.
Pogonathus.
Cataphractus.
Plotosus.

25.
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ORDER 4.-CHELONIAN REPTILES.

Double-auricled heart,. body with a carapace and four legs,. jaws
without teeth.

them that we find lungs for the first time, and we know that it is the
most perfect respiratory organ since it is the same as that of man;
but it is still only rudimentary and indeed some reptiles do not have
it in early life; as a matter of fact they only breathe incompletely,
for it is only a part of the blood that passes through the lung.

It is also among them that for the first time we distinctly see the
four limbs, which are included in the plan of the vertebrates and are
appendages of the skeleton.

Planicauds [Flat-tailed.
Uroplates.
Tupinambis.
Basiliscus.

Chelonia.
Chelys.

H. E.].
Lophura.
Dracaena.
Crocodile [Crocodilia.

Emys.
Tortoise.

H. E.].

TABLE OF REPTILES.

ORDER l.-BATRACHIAN REPTILES [AMPHIBIANS. H. E.].

Heart with one auricle: skin naked: two or four legs: gills during
immaturity: no copulation.

Urodela.

SIXTH STAGE OF ORGANISATION.

Nerves terminating in a spinal cord, and in a brain which fills up
the cavity of the cranium; heart with two ventricles and warm blood.

Siren.
Proteus.

Triton.
Salamander. (Birds and Mammals.)

ORDER 3.-SAURIAN REPTILES.

[Legged Lizards and Crocodiles. H. E.]

Double-auricled heart,. body scaly and having four legs,. claws on the
digits,. teeth in the jaws.

BIRDS.

(Class XIII. of the Animal Kingdom.)

Oviparous vertebrate animals with warm blood,. complete respiration
by adherent and pierced lungs,. four jointed limbs, two of which are
shaped as wings,. feathers on the skin.

OBSERVATIONS.

Assuredly birds have a more perfect organisation than reptiles or
any other animals of the preceding classes, since they have warm blood,
a heart with two ventricles, and their brain fills up the cavity of the
cranium,-characters which they have in common only with the most
perfect animals composing the final class.

Yet the birds are clearly only the penultimate step of the animal
scale; for they are less perfect than the mammals, in that they are
still oviparous, have no mammae, are destitute of a diaphragm, a
bladder, etc., and have fewer faculties.
. In the following table it may be noticed that the first four orders
Include birds whose young can neither walk nor feed themselves,
When they are hatched; and that the last three orders, on the other
hand, comprise birds whose young walk and feed themselves as soon as
they come out of the egg; finally, the 7th order, that of the palmipeds
seems to me to contain those birds which are most closelv related to
the first animals of the following class. .

Erix.
Viper.
Coluber.
Platurus.

Ophisaurus.
Slow-worm.
Hydrophis (sea-snake).

Pipa.
Toad.

H.E.].
Agama.
Lacerta.
Iguana.
Stellio.
Chamaeleon.

Anura.

Heteroderms.

Tereticauds [Round-tailed.
Chalcides.
Scincus.
Gecko.
Anolis.
Dragon.

Crotalus.
Scytale.
Boa.
Erpeton.

Tree-frog.
Frog.

ORDER 2.-0PHIDIAN REPTILES (OR SNAKES).

[Snakes and Apodal Lizards. H. E.]

Heart with one auricle: elongated narrow body without legs or fins :
no eyelids.

Homoderms.

Coecilia [Amphibian. H. E.].
Amphisboena.
Acrochordus.
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TABLE OF BIRDS.
[Conical beaks. H. E.]

Crossbill.
Grosbeak.
Colius (mouse-bird).
Finch.
Bunting.

[Subulate beaks. H. E.]
Lark.
Wagtail.

Conirostrate Passeres.

Ox-pecker.
Glaucopis.
Oriole.
Cacicus.
Starling.

Subulirostrate Passeres.

Mannakin.
Titmouse.

Planirostrate Passeres. [Flat-beaked. H. E.]
Martin.
Swallow.
Nightjar.

Tenuirostrate Passeres. [Slender-billed. H. E.]

Kingfisher. Bee-eater.
Tody. Humming-bird.
Nuthatch. Creeper.
Orthorincus. Hoopoe.

ORDER 4.-COLUMBAE.

Soft, flexible beak, flattened at the base,. brood of two eggs.

Pigeon.

ORDER 5.-GALLINACEANS.

Solid, horny beak, rounded at the base,. brood of more than two eggs.

[Slender-billed. H. E.]
Touraco.
Trogon.
Musophaga(plantain-eater).
Toucan.

[Wedge-shaped beaks. H. E.]
Ani.
Cuckoo.

Bare-necked Birds of Prey.
Condor.
Vulture.

Nocturnal Birds of Prey.
Owl.
Eagle-owl.
Surnia.

ORDER I.-CLIMBERS.

rTwo digits in front, and two behind.

Levirostrate Climbers.

Parrot.
Cockatoo.
Macaw.
Puff-bird.

Cuneirostrate Climbers.
Woodpecker.
Wryneck.
Jacamar.

ORDER 2.-BIRDS OF PREY.

A single digit behind,. anterior digits entirely free,. beak and claws
hooked.

ORDER 3.-PASSERES.

A single digit behind,. the two front external ones united,' tarsus of
medium height.

Brachypterous Gallinaceans.

Dodo.
Cassowary.

Feather-necked

Griffon.
Secretary-bird.
Eagle.

Birds of Prey.
Buzzard.
Goshawk.
Falcon.

Alectride

Bustard.
Peacock.
Tetras.
Pheasant.

Gallinaceans. [Fowl-like. H. E.]
Guinea-fowl.
Curassow.
Penelope.
Turkey.

[Short-winged. H. E.]
Rhea.
Ostrich.

[Notched beaks. H. E.]
Ampelis (wax.wing, etc.).
Thrush.

Waders. [Narrow-beaked. H. E.]
Moorhen.
Coot.

Pressirostrate

Jacana.
Rail.
Oyster-catcher.

ORDER 6.-'VADERS.

Tarsus very long, and denuded of feathers as far as the leg,. external
digits united at their base (waterside birds).

Crenirostrate Pa1Jsens.

Tanagra.
Shrike.
Flycatcher.

Dentirostrate Passeres. [Tooth-beaked. H. E.]
Hornbill.
Motmot.
Phytotoma (plant-cutter).

Plenirostrate Passeres.

Grackle.
Bird of Paradise.
Roller.

[Full-beaked. H. E.]

Crow.
Pie.

Cultrirostrate Waders.

Bittern.
Heron.
Stork.

[Cutting-beaked. H. E.]
Crane.
Mycteria.
Tantalus.
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Serrirostrate Palmipeds. [Serrated beaks. H. E.]

:YIerganser.
Duck.
Flamingo.

ORDER 7.-PALMll'EDS.

Digits 'united by large membranes,. tarsus of low height (Aquatic
birds, swimmers).

Longipen Palmipeds.
Gull.
Albatross.
Petrel.

Penniped Palmipeds.
Anhinga.
Phaeton.
Gannet.

MAMMALS.

(Class XIV. of the Animal Kingdom.)

Viviparous animals with mammae,. four Jointed legs or only two;
complete respiration by lungs, not pierced through externally,. hair on
parts of the body.

OBSERVATIONS.

Nature clearly proceeds from the simplest to the most complex in
her operations on living bodies; hence the mammals necessarily
constitute the last class of the animal kingdom.

This class undoubtedly comprises the most perfect animals, with
the greatest number of faculties, the highest intelligence and, lastly,
the most complex organisation.

Since the organisation of these animals approaches most nearly to
that of man they display a more perfect combination of senses and
faculties than any others. They are the only ones that are really
viviparous, and have mammae to suckle their young.

The mammals thus exhibit the highest complexity of animal organ
isation, and the greatest perfection and number of faculties that
nature could confer on living bodies by means of that organisation.
They should thus be placed at the end of the immense series of existing
animals.

[Fin-footed. H. E.]
Frigate-bird.
Cormorant.
Pelican.

[Long-winged. H. E.]

Avocet.
Tern.
Scissor-bill.

Waders. [Broad-beaked. H. E.]

Boatbill.
Spoonbill.
Phoenicopterus (flamingo).

Waders. [Round-beaked. H. E.]

Dunlin.
Plover.

Latirostrate

Teretirostrate

Avocet.
Curlew.
Woodcock.

Brevipen Palmipeds.
Grebe.
Guillemot.
Auk.

[Short-winged. H. E.]
Penguin.
King-penguin.

TABLE OF MAMMALS.

ORDER l.-EXUNGULATE MAMMALS.

Two limbs only: they are anterior, short, flattened, suitable for swimming,
and have neither claws nor hoofs.

Cetaceans.

Observation.
This order is only placed here, on account of the general shape of the animals

it contains. (See my observation, p. 74.)

Dugong f['" . HE]
ManateeJ t:llrema. . ..

Narwhal.
Anarnak.
Delphinapterus.
Dolphin.
Hyperodon.

Right-whale.
Rorqual.
Physale.
Cachalot.
Sperm-whale.

ORDER 2.-AMPHIBIAN MAMMALS.

F'ou'r limbs: the two anterior short, fin-like, with unguiculate digits,. the
posterior directed backwards, or united with the extremity of the body,
which is like a fish's tail.

W
Sea11 } [Pinnipeds. H. E.].

a rus

MONOTREMES. (Geoff.)

ORNITHORHYNCHUS.

ECHIDNA.

N.B.-I have already spoken of these animals in Chapter VI., page
74, where I showed that they are neither mammals, birds nor
reptiles.

Animals intermediate between birds and mammals. These animals
are quadrupeds without mammae, without any teeth inserted, without lips,
and with only one orifice for the genital organs, the excrement and the
mine,. their body is covered with hair or bristles.
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ORDER 3.-UNGULATE MAMMALS.

ORDER 4.-UNGUICULATE MAMMALS.

Four limbs,. flattened or pointed nails at the extremity of their digits,
which do not envelop them.

Tardigrades.
Sloth [Edentate H. K].

Edentates.
Ant-eater.
Pangolin.

Noctilio.
Bat.
Flying Fox.

Baboon.
Sapajou.
Cebus.
African Baboon.
Pongo.
Orang.

Quadrumana.

Chiropte.ra.
Galeopithecus [Insectivore. H. K].
Rhinolophus.
Phyllostome.

Galago I
Tarsius I
Loris j.[Lemurs. H. K].
Makis
Indris
Guenon (Old-world Monkey).

Remark. According to the order which I have adopted, the quad
rumanous family comprises the most perfect of known animals, and
especially the later genera of this family; and as a matter of fact
the genus orang (Pithecus) is at the end of the entire order, just as
the monas is at the beginning of it. How great is the difference in
organisation and faculties between these two genera!

Naturalists who have considered man exclusively according to the
affinities of his organisation, have formed a special genus for him
with six known varieties, thus making him a separate family which
they have described in the following manner.

Aardvark.
Armadillo.

Pig.
Elephant.
Hippopotamus.

Solipeds.
Horse.

Pachiderms.

Ruminants or Bisulwtes.
Deer.
Giraffe.
Camel.
Musk-deer.

Rhinoeeros.
Hyrax.
Tapir.

Ox.
Antelope.
Goat.
Sheep.

H. K].
Wombat.
Coescoes.
Phalangcr.

Rodents.
Kangaroo [Marsupial. H. K].
Hare.
Coendu.
Porcupine.
Aye-aye [Lemur. H. K].
Phascolomys [Marsupial. H. K].
Hydromys (Australian Water-rat).
Beaver.
Cavy.

Pedimana [Marsupials.

Opossum.
Bandicoot.
Dasyurus.

Spalax.
Squirrel.
Dormouse.
Hamster.
Marmot.
Vole.
Musk-rat.
Rat.

BIMANA.

Mammals with differentiated unguiculate limbs,' with three kinds of
teeth and opposable thumbs on the hands only.

MAN.

(

Caucasian.
Hyperborean.

V . t' Mongolian.
ane ~es. American.

Malayan.
Ethiopian or Negro.

Plantigrades.
Mole [Insectivore. H. E.].
Shrew [Insectivore. H. E.].
Bear [Carnivore. H. K].
Kinkajou [Carnivore. H. E.].

Badger [Carnivore. H. E.].
Coati [Carnivore. H. K].
Hedgehog [Insectivore. H. E.].
Tenrec [Insectivore. H. E.].

This family has received the name of Bimana, because in man it
is only the hands that have a separate thumb opposite to the fingers
while in the Quadrumana the hands and feet have the same character
as regards the thumb.

Digitigrades.

Otter.
Mongoose.
Skunk.
Weasel.

[All carnivores. H. K].
Cat.
Civet.
Hyaena.
Dog.

Some Observations with regard to Man.

If man was only distinguished from the animals by his organisation,
it could easily be shown that his special characters are all due to long
standing changes in his activities and in the habits which he has
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adopted and which have become peculiar to the individuals of his

speCIes. . .
As a matter of fact, if some race of quadrumanous ammals, espeCIally

one of the most perfect of them, were to lose, by force of circumstances or
some other cause, the habit of climbing trees and grasping the branches
with its feet in the same way as with its hands, in order to hold on to
them' and if the individuals of this race were forced for a series of
gener~tions to use their feet only for walking,. and to give up u~ing
their hands like feet; there is no doubt, accordmg to the observatIOns
detailed in the preceding chapter, that these quadrumanous animals
would at length be transformed into bimanous, and that t.h~ thumbs
on their feet would cease to be separated from the other digIts, when
they only used their feet for walking. . .

Furthermore, if the individuals of whICh I speak were Impelled by
the desire to command a large and distant view, and hence endeavoured
to stand upright, and continuallyadopted that habit from generation
to generation, there is again no doubt that thei~ feet would gra~ually

acquire a shape suitable for supporting them m an ere~t attItude;
that their legs would acquire calves, and that these ammals wo~ld

then not be able to walk on their hands and feet together, except wIth

difficulty. . . ..
Lastly, if these same individuals were to gIve u~ usmg theIr J~ws

as weapons for biting, tearing or grasping, or as mppers for cut~mg

grass and feeding on it, and if they were ~o us~ them only for mastICa
tion; there is again no doubt that theIr faCIal angle would become
larger, that their snout would shorten more and more, and that fi~ally

it would be entirely effaced so that their incisor teeth became vertIcal.
Let us now suppose that a quadrumanous race, say the most perfect,

acquired through constant habit among all its indi~duals the c?n
formation just described, and the faculty of standmg and walkmg
upright, and that ultimately it gained the supremacy over the other
races of animals, we can then easily conceive:

1. That this race having obtained the mastery over others through
the higher perfection of its faculties will take possession of all parts
{)f the earth's surface, that are suitable to it;

2. That it will drive out the other higher races, which might dispute
with it the fruits of the earth, and that it would compel them to take
refuge in localities which it does not occupy itself:.. .

3. That it will have a bad effect on the multIplIcatIOn of al~ed
races and will keep them exiled in woods or other deserted localitIes,
that 'it will thus arrest the progress of their faculties towards per
fection; whereas being able itself to spread everywhere, to multip~y
without obstacle from other races and to live in large troops, it WIll

create successively new wants, which will stimulate its skill aud
gradually perfect its powers and faculties;

4. Finally, that this predominant race, having acquired an absolute
supremacy over all the rest, will ultimately establish a difference
between itself and the most perfect animals, and indeed will leave
them far behind.

The most perfect of the quadrumanous races might thus have become
dominant; have changed its habits as a result of the absolute sway
exercised over the others, and of its new wants; have progressively
acquired modifications in its organisation, and many new faculties;
have kept back the most perfect of the other races to the condition
that they had reached; and have wrought very striking distinctions
between these last and themselves.

The orang of Angola (Simia troglodytes, Lin.) is the most perfect of
animals: it is much more perfect than the orang of the Indies (Simia
satyrus, Lin.), called the orang-outang; yet they are both very inferior
to man in bodily faculties and intelligence.! These animals often
stand upright; but as that attitude is not a confirmed habit, their
organisation has not been sufficiently modified by it, so that the
standing position is very uncomfortable for them.

We know from the stories of travellers, especially as regards the
orang of the Indies, that when it has to fly from some pressing danger
it immediately falls on to its four feet. Thus, it is said, the true
origin of this animal is disclosed, since it is obliged to abandon a
deceptive attitude that is alien to it.

No doubt this attitude is alien to it, since it adopts it less when
moving about, and its organisation is hence less adapted to it; but
does it follow that, because the erect position is easy to man, it is
therefore natural to him?

Although a long series of generations has confirmed the habit of
moving about in an upright position, yet this attitude is none the less
a tiring condition in which man can only remain for a limited period,
by means of the contraction of some of his muscles.

If the vertebral column were the axis of the human body, and kept
the head and other parts in equilibrium, man would be in a position
of rest when standing upright. Now we all know that this is not
the case; that the head is out of relation with the centre of gravity;
that the weight of the chest and belly, with their contained viscera,
falls almost entirely in front of the vertebral column; that the latter
has a slanting base, etc. Hence it is necessary as M. Richerand
observes, to keep a constant watch when standing, in order to avoid

1 See in my Recherche.s sur le.s corps vivants, p. 136, some observations on the
orang of Angola.
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the falls to which the body is rendered liable by the weight and
arrangement of its parts.

After discussing the questions with regard to the erect position of
man, this observer expresses himself as follows: "The relative weight
of the head, and of the thoracic and abdominal viscera, gives a forward
inclination to the axial line of the body, as regards the plane on which
it rests; a line which should be exactly perpendicular to this plane,
if standing is to be perfect. The following fact may be cited in support
of this assertion: I have observed that children, among whom the
head is bulky, the belly protruding and the viscera burdened with fat,
find it difficult to get accustomed to standing upright; it is only at
the end of their second year that they venture to trust their own
strength; they continue liable to frequent falls and have a natural
tendency to adopt the position of a quadruped" (Physiologie, vol.
ii., p. 268).

This arrangement of parts, as a result of which the erect position
is a tiring one for man, instead of being a state of rest, would disclose
further in him an origin analogous to that of the other mammals,
if his organisation alone were taken into consideration.

In order to follow out the hypothesis suggested at the beginning
of these observations, some further considerations must now be added.

The individuals of the dominant race in question, having seized all
the places of habitation which were suitable to them and having
largely increased their needs according as the societies which they
formed became larger, had to multiply their ideas to an equivalent
extent, and thus felt the need for communicating them to their fellows.
We may imagine that this will have compelled them to increase and
vary in the same degree the signs which they used for communicating
these ideas; hence it is clear that the individuals of this race must have
made constant efforts, and turned all their resources towards the crea
tion, multiplication and adequate variation of the signs made necessary
by their ideas and numerous wants.

This is not the case with other animals; for although the most
perfect of them such as the Quadrumana mostly live in troops, they
have made no further progress in the perfection of their faculties
subsequent to the high supremacy of the race named; for they have
been chased away and banished to wild and desert places where they
had little room, and lived a wretched, anxious life, incessantly com
pelled to take refuge in flight and concealment. In this situation
these animals contract no new needs and acquire no new ideas; their
ideas are but few and unvaried; and among them there are very few
which they need to communicate to others of their species. Very
few different signs therefore are sufficient to make themselves under-

stood by their fellows; all they require are a few movements of the
body or parts of it, a few hissings and cries, varied by simple vocal
inflections.

Individuals of the dominant race already mentioned, on the other
hand, stood in need of making many signs, in order rapidly to com
municate their ideas, which were always becoming more numerous
and could no longer be satisfied either with pantomimic signs or
with the various possible vocal inflections. For supplying the large
quantity of signs which had become necessary, they will by various
efforts have achieved the formation of articulate sounds. At first
they will only have used a small number, in conjunction with inflexions
of the voice; gradually they will have increased, varied and perfected
them, in correspondence with the growth in their needs and their
gain of practice. In fact, habitual exercise of their throat, tongue
and lips in the articulation of sounds will have highly developed that
faculty in them.

Hence would arise for this special race the marvellous faculty of
speaking; and seeing that the remote localities to which the individuals
of the race would have become distributed, would favour the corrup
tion of the signs agreed upon for the transmission of each idea, languages
would arise and everywhere become diversified.

In this respect, therefore, all will have been achieved by needs alone:
they will have given rise to efforts, and the organs adapted to the
articulation of sounds will have become developed by habitual use.

Such are the reflections which might be aroused, if man were dis
tinguished from animals only by his organisation, and if his origin
were not different from theirs.

ADDITIONS TO THE SUBJECT MATTER OF
CHAPS. VII. AND VIII.

During the last few days of June 1809 the menagerie of the Museum
of Natural History received a seal known under the name of sea-calf
(Phoca vitulina) which was sent alive from Boulogne; and I had an
opportunity of observing the movements and habits of this animal.
Thereupon I acquired a still stronger conviction that this amphibian
is much more allied to the unguiculate mammals than to the other
mammals, notwithstanding the great differences in general shape
between it and them.

Its hind legs, although very short like the fore-legs, are quite free
and separate from the tail, which is small but quite distinct, and they
can move easily in various ways; they can even grasp objects like
true hands.
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I noticed that this animal is able to unite its hind feet as we join
our hands, and that on then separating the digits between which there
are membranes, it forms a fairly large paddle, which it uses for travelling
about in the water in the same way as fishes use their tail as a fin.

This seal drags itself about on the ground with some speed by means
of an undulatory movement of the body, and without any help from
its hind legs, which remain inactive and are stretched out. In thus
dragging itself about, it derives help from its fore-legs only by support
ing itself on the arms up to the wrists, without making any special
use of the hands. It seizes its prey either with its hind feet or with
its mouth, and although it sometimes uses its hands to rend the prey
that it holds in its mouth, these hands appear to be used principally
for swimming or locomotion in the water. Finally, as this animal often
remains under water for a longish time and even feeds there in comfort,
I have noticed that it easily and completely closes its nostrils just as
we close our eyes; this is very useful to it when immersed in the liquid
that it inhabits.

As this seal is well known, I shall give no description of it. My
purpose here is simply to remark that the amphibians have their
hind legs set on in the same direction as the axis of their body, for the
simple reason that these animals are compelled to use them habitually
as a caudal fin by uniting them and by separating the digits so as to
form a large paddle. With this artificial fin they are then able to
strike the water either to the right or left, and thus move rapidly in
various directions.

The two hind legs of seals are so often united and used as a fin that
they would not simply have this backward direction in continuance
of the body but would be permanently united as in the walruses,
were it not for the fact that the animals in question also use them very
frequently for seizing and carrying off their prey. Now the special
movements required by these actions prevents the hind legs of seals
from becoming permanently united, and only allow them to be joined
together momentarily.

Walruses, on the contrary, which are accustomed to feeding on grass,
which they come and browse on the shore, only use their hind legs
as a caudal fin; so that in most of them these legs are permanently
united with one another and with the tail, and cannot be separated.

We find here a new proof of the power of habit over the form and
state of the organs, a proof that I may add to all those already set
forth in Chapter VII.

I might add still another very striking proof drawn from mammals.
The faculty of flight would seem to be quite foreign to them; yet I
can show how nature has gradually produced extensions of the animal's

skin, starting from those animals which can simply make very long
jumps and leading up to those which fly perfectly; so that ultimately
they possess the same faculty of flight as birds, though without having
any affinities with them in their organisation.

Flying squirrels (Sciurus volans, aerobates, petaurista, sagitta, volu
cella) have more recently acquired this habit of extending their wings
when leaping, so as to convert their body into a kind of parachute; they
can do no more than make a very long jump by throwing themselves
to the bottom of a tree, or leaping from one tree on to another at a
moderate distance. Now by frequent repetition of such leaps in the
individuals of these races, the skin of their flanks is dilated on each
side into a loose membrane, which unites the hind-legs to the fore
legs and embraces a large volume of air; thus saving them from a
sudden fall. These animals still have no membranes between the
digits.

The galeopithecus (Lemur volans) doubtless acquired this habit
earlier than the flying squirrels (Pteromis, Geoffr.); the skin of their
flanks is still larger and more developed; it unites not only the hind
legs with the fore-legs but also the tail with the hind-legs and the
digits with each other. Now these creatures make longer leaps than
the preceding, and even perform a sort of flight.

Lastly, the various bats are mammals which probably acquired
still earlier than the galeopithecus the habit of extending their limbs
and even their digits to embrace a great volume of air, and sustain
themselves when they launch forth into the atmosphere.

From these habits, so long acquired and preserved, bats have derived
not only lateral membranes but also an extraordinary lengthening of
the digits of their four legs (except the thumb) which are united by
very large membranes; so that these membranes of the hands, being
continuous with those of the flanks and those which unite the tail to
the two hind-legs, constitute in these animals great membranous wings
with which they fly perfectly as we all know.

Such then is the power of habit; it has a remarkable influence on
the shape of the parts and endows animals, which have long contracted
certain habits, with faculties not possessed by those which have
adopted different habits.

With regard to the amphibians, of which I spoke above, I should
like here to communicate to my readers the following reflections that
have been raised in me and ever more strongly confirmed by all the
subjects I have dealt with in my studies.

I do not doubt that mammals originally came from the water, nor
that water is the true cradle of the entire animal kingdom.

We still see, in fact, that the least perfect animals, and they are the
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most numerous, live only in the water, as I shall hereafter mention
(p. 246); that it is exclusively in water or very moist places that
nature achieved and still achieves in favourable conditions those direct
or spontaneous generations which bring into existence the most simply
organised animalcules, whence all other animals have sprung in turn.

We know that the infusorians, polyps, and radiarians live exclusively
in the water; and that some worms even live in it while the rest dwell
only in very moist places.

Now the worms appear to form one initial branch of the animal
scale, and it is clear that the infusorians form the other branch. We
may suppose therefore that such worms as are completely aquatic
and do not live in the bodies of other animals, Gordius, for instance, and
many others that we are not yet acquainted with, have doubtless
become greatly diversified in the water; and that among these aquatic
worms, those which afterwards became accustomed to exposure to
the air have probably produced the amphibian insects such as gnats,
mayflies, etc., etc., while these in turn have given existence to all the
insects which live altogether in the air. Several races of these again
have changed their habits as a result of their environment and con
tracted a new habit of living hidden away in solitude: hence the origin
of the arachnids, nearly all of which live also in the air.

Finally, those arachnids that frequented water, and gradually became
accustomed to live in it until at last they altogether ceased to live
in the air, led to the existence of all the crustaceans; this is clearly
indicated by the affinities which connect the centipedes with the
millipedes, the millipedes with the woodlice, and these again with
Asellus, shrimps, etc.

The other aquatic worms, which are never exposed to the air,
would have developed in course of time into many different races with
a corresponding advance in the complexity of their organisation. They
would thus have led to the formation of the annelids, cirrhipedes and
molluscs, which form together an unbroken portion of the animal
scale.

There seems to us to be a great hiatus between the known molluscs
and the fishes; yet the molluscs whose origin I have just named
have led to the existence of the fishes through the medium of other
molluscs that have yet to be discovered, and it is manifest that the
fishes again have given rise to the reptiles.

As we continue to examine the probable origin of the various animals,
we cannot doubt that the reptiles, by means of two distinct branches,
caused by the environment, have given rise, on the one hand, to the
formation of birds and, on the other hand, to the amphibian mammals,
which have in their turn given rise to all the other mammals.

After the fishes had led up to the formation of the batrachian
reptiles and these to the ophidian reptiles, both of which have only one
auricle in their hearts, nature easily succeeded in giving a heart with a
double auricle to the other reptiles, which became divided into two sepa
rate branches; subsequently she easily achieved the formation of a heart
with two ventricles in animals originating from both these branches.

Thus among the reptiles which have a heart with a double auricle,
the chelonians appear to have given existence to the birds; for, in
addition to their various unmistakable affinities, if I were to place
the head of a tortoise on the neck of certain birds, I should find hardly
any incongruity in the general appearance of the factitious animals; in
the same way the saurians, especially the planicauds, such as croco
diles, seem to have led to the existence of the amphibian mammals.

If the chelonian branch has given rise to the birds, we may suppose
that the aquatic palmipeds, and especially the brevipens, such as the
penguins and king-penguins, have brought about the formation of the
monotremes.

Lastly, if the saurian branch gave rise to the amphibian mammals,
it is highly probable that from this branch all the mammals have
taken their origin.

I think the belief is justifiable, that the terrestrial mammals originated
from those aquatic mammals that we call amphibians. These were
divided into three branches by reason of the diversity arising in their
habits in the course of time; one of these led to the cetaceans, another
to the ungulate mammals, and the third to the various known un
guiculate mammals.

Those amphibians indeed which preserved the habit of going on to
the beach became divided, owing to their different manner of feeding.
Some of them, being accustomed to browsing on grass, as for instance
the walruses and manatees, gradually led to the formation of the
ungulate mammals such as the pachyderms, ruminants, etc.; the others
as, for instance, the seals, having acquired the habit of feeding ex
clusively on fishes and marine animals, brought about the existence
of the unguiculate mammals through the medium of races which
as they diversified became altogether terrestrial.

Those aquatic mammals, however, which acquired the habit of
never coming out of the water and of only coming to the surface to
breathe, probably gave rise to the various cetaceans with which we
are acquainted. The cetaceans have been greatly modified in organisa
~ion by having dwelt for so long a period exclusively in the sea; hence
lt is now very difficult to recognise whence they derive their origin.

In consequence of the immense lapse of time during which these
animals have lived in the sea without ever using their hind-legs for

Iv!
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grasping objects, these unused legs have entirely disappeared, in
cluding their bones, and even the pelvis which served for their support
and attachment.

The degeneration in the limbs of cetaceans under the influence of
the environment and acquired habit is also seen in their fore-feet,
which are entirely invested by skin so as not even to show the digits
at the end of them; they thus consist of one fin on each side contain
ing the skeleton of a concealed hand.

Seeing that the cetaceans are mammals, it is assuredly a part of
their plan of organisation to have four limbs like all the rest, and
consequently a pelvis for the support of their hind-legs. But, here as
elsewhere, the loss of these parts is the result of an abortion due to a
long disuse of them. When we remember that in seals which still
have a pelvis, this pelvis is impoverished, reduced and does not pro
trude from their haunches, we shall feel that the cause must be the
moderate use which these animals make of their hind-legs, and that,
if they were to give up using them altogether, the hind-legs and even
the pelvis would ultimately disappear.

The arguments which I have just adduced will doubtless seem to be
mere guesses, since it is not possible to establish them on direct
positive proofs. If we pay attention, however, to the observations
set forth in the present work, and if we then closely examine the
animals which I have cited and also the effects of their habits and
environment, we shall find as a result of this examination that these
guesses acquire a high degree of probability.

The table on p. 179 may facilitate the understanding of what I
have said. It is there shown that in my opinion the animal scale
begins by at least two separate branches, and that as it proceeds it
appears to terminate in several twigs in certain places.

This series of animals begins with two branches, where the most
imperfect animals are found; the first animals therefore of each of
these branches derive existence only through direct or spontaneous
generation.

There is one strong reason that prevents us from recognising the
successive changes by which known animals have been diversified
and been brought to the condition in which we observe them; it is
this, that we can never witness these changes. Since we see only the
finished work and never see it in course of execution, we are naturally
prone to believe that things have always been as we see them rather
than that they have gradually developed.

Throughout the changes which nature is incessantly producing in
every part without exception, she still remains always the same in her
totality and her laws; such changes as do not need a period much
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longer than the duration of human life are easily recognised by an
observer, but he could not perceive any of those whose occurrence
consumes a long period of time.

To explain what I mean let me make the following supposition.
If the duration of human life only extended to one second, and if

one of our ordinary clocks were wound up and set going, any individual
of our species who looked at the hour hand of this clock would detect
in it no movement in the course of his life, although the hand is not
really stationary. The observations of thirty generations would
furnish no clear evidence of a displacement of the hand, for it would
only have moved through the distance traversed in half a minute and
this would be too small to be clearly perceived; and if still older
observations showed that the hand had really changed its position,
those who heard this proposition enunciated would not believe it,
but would imagime some mistake, since they had always seen the hand
at the same point of the dial.

I leave my readers to apply this analogy to the subject in hand.
Nature-that immense assemblage of various existences and bodies,

in all whose parts continually proceeds an eternal cycle of movements
and changes controlled by laws-an assemblage that is only immutable
so long as it pleases her Sublime Author to continue her existence
should be regarded as a whole made up of parts, with a purpose that
is known to its Author alone, but at any rate not for the sole benefit
of any single part.

Since each part must necessarily change and cease to exist to make
way for the formation of another, each part has an interest which is
contrary to that of the whole; and if it reasons, it finds that the whole
is badly made. In reality, however, this whole is perfect, and com
pletely fulfils the purpose for which it is destined.

PART 11.

AN ENQUIRY INTO THE PHYSICAL CAUSES OF LIFE, THE
CONDITIONS REQUIRED FOR ITS EXISTENCE, THE
EXCITING FORCE OF ITS MOVEMENTS, THE FACULTIES
WHICH IT CONFERS ON BODIES POSSESSING IT, AND
THE RESULTS OF ITS PRESENCE IN THOSE BODIES.


