6

THE DAILY EVENING TILEGRAPH—FHILADELPHIA, THURSDAY, FEBRUARY 2I,

- —

LARGEST RIVER IN THE WORLD

Natural History of the Amazon.
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Prof, Agassiz’s Lecture on the
Fishes of the Amazon,

Their Bpecies, Habits, Characteristics,
and Commercial Value,
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Prof. Agassiz, the groat American naturalist
and savin, having rvu-ntiﬁ retarned from n
journey of scientific exploration in South Ame-
rica, is now engaged in making his discoveries
known to tho world in a serles of lectures at
the Cooper Institute, in New York city.

We have already given sketches of several
previous lectures, and we new reproduce a
verbatim veport of the most interesting address,
that upon the ¢ Fighes of the Amazon''—a sub-
jeot franght with vital fmport in the selentitlo
world, and, as eliminated by Agassiz is full of
that popularity and simplicity that charnu the
million.

ETATEMENT OF THE SUBJECT.

Ladies and Gentlemen:—The aguatic popn-
lation of any extensive fresh water bagin has
many points of interest;  We may, in the first
place, view it in refersnce to the structure of
these anbmalg, ng compared with that of aerial
and terrestrial beings, We may examine themn
with reference to their pgeographical distribu
tion as gontrasted with those which inhabit the
gen or the land. We may also examine them
with reference to their variety, or the diversity
which exists among them, under apparently
identical civeumstances, This last point is ong
of peculiar interest; becauge you will percoive
that, if externallvivcumstances have had a deesp
inflvence in bringing abont the variely of
living beings wlich we find everywhere on the
surface of the enrth, we should expect to find
great similarity among animals living ol

together, wmnder identicsl elroumestances,
ghut out froma the influences of  the
great  changes which are constantly

taking place in the atmosphere, shut ont from
the great diversity of the bottoms which are
found along the gen-shores, and circumseribed
within limits very similar. Now, the Amazon,
above all the rivers of the carth, presents o
variety of organized heings which is stupendons,
which excecds all coneeption, and which was
a matter of surprise even to me, who had de-
voted my life chiefly to the study of fishes, 1
will, therefore, try to give yon some idea of
this diversity. 1 regret only that I ennmot sud-
denly impart to you the interest which I luive
felt for a long time in these animals. Unknown
and uninteresting in their ways, they have

enerally been neglected, Few naturalists

ave turned their attention to them, and I am
afraid you will find my lecture rather mono-
tonons. Yet, if you will for a moment consider
that a knowledge of these beings has an im-
portant bearing on some of the most important
guestions which are now under discassion
among nnturalists, I hope you will follow e
in the details which I am about to submit {o
you,

PIRCATORIAL STRUCTURE.

But first allow me to say a few words con-
cerning the sirncture of aguatic anjmals.  In
the infancy of our science, animals were classi-
fied, that is, were bronglit togetlior in groups,
according to the conditions under which they
are found in nature.  If you will tnrm over the
works of the great naturalists of the eleventh
century, you will lind “that their deseriptions
of the animals then known are arranged under
bt few heads, one embirpeing the aguatic ani-
wmalg, another the terrestrial or oreeping  ani-
mals, and the other the aerial or lying animals,
But in proportion as our information of the
structure of all these beings has been growing,
it has been found that these external influences
do not g0 modity organized beings as 1o bring
together in the =ame habitation those whicls
have the closest resemblance; and we are no
longer surpriged now to find in the water ani-
mils of the most diversified elasses, or to find
the same diversity mmong those which eithe
inhabit the Innd or live in the aiv. 1t has been
the result of modern investigation to discover
that animals, however nmmerons, howeve:
varied, are, alter all, boilt upon four plans of
gructure only.  Those plans are very stmple,
and may be recogmized easily; and these §vi
tems may be expressed by formulas so stmpls
that yon will penuit me for 8 mwoment to oall
your pttention to that point,

CUHIDUE FORMAMIONS,

There are animals which have all parts o
l‘:‘.!u._:-_'(]. like riays aronnd aecential nxis—itliat is,
they are radinted in strooture @ and a Henrs
like this (drawsa stav-shaped eharactor on the
]rl“l‘kirnnl'!t; Ty b considered a a lonuula
expressing those  pecalinrities structire,
Suppose that Twe consider any organ, the sto
mach for instance : it will be foml to hinve five
PO hes raclinting 0 five difrant dipsetions
Suppose that we consider the nervous systom
—it will be found to consist of tive vines. five
swellings, with the saane directions as the five
ponches of the stomneh thireaid:
Dving the smme diveotion, amd way bo at th
ends of thie threads there may Lo eyes.  The
ovarics will be mrranged In the same mnnner.
with a buneh of eggs here, a L.nuxn. .
Liere, & bunch of sgea here, mnud anttlier thoro,
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five rays or
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Andd all thoze parts are 3o arrauged arownd

centrud axis, that they are like spokes of a
wheel—rays around a vertical axis; and b that
axis we hnve the wouth at the centvs, 5o

these amimals, owing to this peculiarity of von
gtitution, are justly called Radiates, Now, of
those we do not find aoy in the Awazon. Wede
not find any in the fresh waters exoepl one.
the ‘i!lil!]l.‘?‘[ kind ot ||l|‘.\"[r. the fresl wntor
polyp, or bush polyp, as it is called; this is the
only fresh water specimen of that loege fonily
which nnomerables in salt water, such as
the jelly-fishes, star-fishes, and ses-urchins—
fn fact, most of the anfmalz that inbabit the
B, and which have existed not u||!_\' at all
fimes during geologieal periods danterior to
ours, bt which areé now common everywhere
in the ocenn, but which have no representa
tive on land, and but a few very simple ones
in the fregh watsrs of the tenfperato zone.
Anothier group, which ame called mollusks,
embrace animals the body of which s sym
metrical, the parts of which are arranged
around two sides of a longitudinal axis, so
that these animals have an anterior and o
posterior part—i sart that ig aboye and a part
that is below—a right and & left, which is uod
the case with the radiates; for these ridiates
way wove in the diretion of vither of these

n

I anel the

{ which we eall the spinal marrow.

ruys-~thuy have no right "and no left; for if
you call this the front, this may be right and
this left; but'{f you call this front, thix s right
and this left, so that you have to {ntroduce nn
arbitrary distinetion, when you hear desoribaed
theso radinte anfmaly, with reference to which
i« the right and which the left side, which i
the part that is above, and which i2 the part
that Is below.
PRCULTARITIES OF THE MOLLUSKS,

Not so with the mollusks, They have in-
ternil foatures, which determine their relntions,
their symmetry, and fix the position of thelr
parts in o manner which enables us to diatin-
guish the auterior or head end from the pos.
torior or tail end, as well ax the right and left,
and above and below. To this group of animals
belong all the ghell-fishes—the clams, oysters,
ahd the like, the sunil and the enttlo-flehos
also, Part of them are aquatic animals that
inhabit the sea, part of them are fresh water
fighes, and part of them are terrestrial animals,
g yon see, here we have animals of one and
the same slrociure inhabjting the different
elements, which were made in the infaney of
our science, the foundation of the classification
of the whole animal kingdom, Of this type
there are several clageps—throe classes—mnl to
thean 1 shall refer presently, as we have a
puwaber of reprogentatives of them in the fresh
water animals of the Amazon. Let me say that
the majority of those which have two valves
nre either fresh water or marine, the greater
part, however, marine, and the less are fresh
water.  Of those which Lave only one valve,
and are generally wound up in a spiral, we
have also a majority in the sea, mt some in
fregh water, and #owe on land,  OF the cuttle-
flch class there are none in fresh water, none
are terrestrial, but all of them are marvine, And
they have been inhabitants of onr globe from the
vory eprliest peviods of the earth's history
during which animals hagve lived uponit. |
may represent the formuln of these animals
in this way (ilustrating on the blackboard),
the anterior end marked by gome prominent
feature which indioates something of a head.
Not all, however, have the anterior end very
different from the posterior. A longitudinal
axis, on the gide of which organs are arranged.
For immstunce, in the oyster there is o puir of
gills on eavh side, that the réspiratory
organs are placed on the right and on the left;
while about the sides of the mouth are those
fint appendages, with the aid of which these
muimals introduce food into their moaths, and
the organs, the intestines, the ovaries, the
heart, amd the organs of respiration are clis-
tevisl in the centre. Now, the mammer in
whith these several parts are protected by
shell are necessory detailds of their structure,
wlhich canse the diferent families, different
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generas, and  different species,
THE ARTICU LATES.
Then wa h another group which are

called arvtieulstes, animals the budy of which
iy be compared to a evlinder, or to o tube;
bat a  tobe divided into a nomber of rings,
movable one apon the other, =o that, in et
the body 45 an articnlated evlinder containing
a xingle cavity, in which are arranged all the
orging,  Lrepresent that in this way (makes
adrawing); these transverse rings in this man-
uer: the imternal organs arrangsd in the inte
rior: the alimentary canal in the interior; the
respiratory organs in the upper part; the ner-
vous systom mainly in the lower part; the
respiratory organs upon the sides: mud on the
rings are frequently locomotive appendages in
the shape of }iluhr. wlich may be mere hoops,
ns in the case of the worms, or may be articu-
lated lmbes, as in the case of erabs, lobstors,
insects, and the like, Now, these articulated
animals embrace also geveral classes of such
waorms, of which there are marine kinds, and
fresh water kinds, and terrvestrial kinds, 1t is
one of the class wlilehh hus the most extraopdi-
nary distribntion, for worms are foud every-
where, They are found even as parssites in
the bodies of other animals; in the internal
organg of othér living beings; they are found
in fresh water and salt water, and also in the
earth, burrowing under the ground,
INENTITY OF STRUCTURE,

Then we have 1he ¢lass of eralbs, the erns-
tacenns, which is next above, and that of in-
seols which contain animals breathing air and
living out of the water. S0 that we have here
again, animals of an aguatic, or terrestrial, or
;n-}]:l' modde of iﬂt'. nll _-'iln\\'m;: one and the
same stracture. 1 like 1o insist upon these
fucts, which are moest brillinnt  resalts  of
molern progress or s i-‘ilf'l'. becanse you sep

at onee what bearing they have upon the
question of the origin of these things. 1If we
Lusve fdentical structnres under the most  di-

vergifled conditions of existente, these external
things which act upon living beings cannot
have been the canse which has prodoced such
unity of plan.  The unity of plan—that idesl
common  basis of animuls—must be derived
trong sometling higher than the conditions in
which these aninnls live, when we find that,
notwithstanding these diversified conditions,
the animals present ong aud the same plag and
structure,  (Applause.)  The next type s
that of vertebrata, It is one which has a special
interest for us, for we belong thére (laugh-
ter), and with us all the animals which have
o bnckbone, all the animals which have an in-
terual solid axi=s so arvanged as to surround
two distinet eavities in which the warious
organs of the ]....l_\,' are inclosed, one Cavity
below that axis in which all these purts or all
those systoms of the organs are contained by
whiel lite is munintained i it normael condi-
These ave the organs of digestion
throngh which food is assimilated and trans-
lormed  Tor the of the iu-i_l_\'. the
wesng ol breathing in which this assimilation
is tostered, the organs of ciroulation throogh
which the result of these operations 18 giton-
lnted throngh the system, and also the organs
of reproduction. Al these organs by which
animal lite 15 slmply maintpined
tained in the lower l."-'i’_\' ol the !ulll_\‘ wlhille
an upper  cavity contains whioh
catublish the relstions betweon the aulmads
surrounding world,  In that wpper
vity is contained, in the anterior part of tha
1 " the bradin, and inthe widdle and pustisrior
parts of the body the prolomgation of the braiu
From it
s 1!;.- HUrYes, \\h'in‘h e 8y .IH.I'T"" 1Imn1;_ h
parts of the and seud sensibility and
revedve improssions from the omgide.  To
Lhi= gemtre is attached 11:1"--!'.'_'.1“:- of the senses,
i which communicate di

tion.
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wily with the cen-

tral wnges of the nervons systom. All those
Patts ke comtained o the appes vavity of the
body, und (5o whole 8 surrounded by fesh
and inelosed in o skin, and whatever be the
type of vortelo which we take for examing-
How, whether man or quadraped, bird, reptily,

: i turtle, Ly, all v thie spne identi-
vl strietive, and thege strootures differ only
in tln-_- thrm nadd complioation of the execution,
bt in no way does the plan differ In the
xi!;]llrr‘-l degrov. A shark or a parcly, i man
or & bind, bave {he pame  identionl |'L‘I-ll of
strocture, and wo conld make a cut aoross Lheir
Lody, throngh the neck, the head, the chest,
or the tall, ad somipare one with the other,
anid we wonld find _that the ssetions ind the
saane organs which had e saine relations to
one another; aud iU we compared ong section
in the same body with the other, & cut made
through the head, or througly the middle, oy
through the hind part of the part aguin,

we would find ithe siygne relations, #o
wonderful is the jdes whivh is manifusted in
this innomerable varlety. And now lot me
show you that this is not a fageiful assump-
tion., (Tha Professor here dréw the form of a
fish on the blnokboard). We have hoere the
backbone, here the upper spine of the skele-
tom, here also the ribw, here the head, the
mouth, the base of the organs of the senses,
the eyes, the nostrils, and so on.  Suppose we
make a section across the body here throngh
the cemire of the body, or here through the
head, or here through the tail, thers will be a
difference in form no doubt, there will be n
ditference in jhe relative dimensions of the
parts, but thére will be no diference in the
relative position of these parts, and in the na-
ture of these parts. Supposs 1 commenes with
the section acroks the middle of the body. The
first thing we find in the centre is the solid
axin, above that we have these spirves, whioch
are in reality an ar¢h covering a cavity; we
liave here beloy the ribe, which are another
arch inologing anothor cavity; this is the lower
cavity, which containg, ag I have said, the
organs of digestion, the intestines, liver, and the
like. Inthe anterior part of the body we should
find the heart, in the middle region we ghonld
find the large vessels which run parallel
to the backbonme, in the upper cavity we
should find the spinal marrow, and on the
outside of that the masses of fleshiawhich are
covered by the skin, And now in the tail we
should have exactly the same thing, only that
the central backbone is surmounted by a
smaller arch, The intestines do not extend
here except in the form of vessels and norves,
and here we have a prolongation of the spinual
marrow, and we have flesh around here as
bifore. Now, in the head i the difference.
This npper portion is largely developed, in
vomparison with the lower portion. This upper
portion  becomies the skull. Inside i3 the
extensive mass of the brain,  This is the base
of the skull, Instead of ribs we have the
lower jaw attached. Upon the sides ol the
skull we have masses of flesh, which keep in
motion these partz which are on the side, and
the whole i= surrounded by skin, ns heors, So
that the whole difference s that the cavity of
the intestines is reduced to a cavity of the
mouth opening outside, just as the alimentary
canal is 4 continuation of the cavity of the
month and the spinal marrow of the brain.
The brain is only nn enlarged portion of the
spinal amarrow, or, to reverse it, the spinal
marrow is a modification of the brain extend-

ing through the Lody. So that you see that
wy asgsertion  is trone, that  in what-
ever region we may make a  section to

I
examine the relative positions of the organs of
the vertebrata we find the organs identical,
bearing the same relstion to onue another, I
time would permit 1 counld readily show you
that whatever the foriun of an animal, whether
it be a fizh or & serpent, whether o lizand or a
a turtle, or & bird, the relation of the parts is
pgain the spne, and the differences are chiefly
ditferences in form and development.  Aund it
is in congegquence of this great stmilarity  that
the idea has been started that all these animals
may be derived one from the other; that all
these animals moy be the result of successive
modifieations of the few. You see on the one
hand we Liave these uniform  conditions which
sustain the most diversifled forms; then again
we have this unity of plan, which seemns 1o be
i contradiction to the variety of influences
under which these anhunls exist,

DIVERSITY GF FORM,

Then again we have an extraordinary diver-
sity of forus, which secem to mdicate the
most diversificd organs; and yet such is the
similavity among these varions things that
they seem to be only a modiflcation one of the
other. No wonder, therefore, that investiga-
tore should make it their =pevial object to
study these things, and that they should diifer
in their opinions 80 muech that there shonld be
those who cannot conceive the cause of this
diversity, unless it be the immediate manifies-
tation of a special creative act on the part of a
Heing capable of producing at onece perfect
heings; while others, more inclined, perhaps,
to follow development and progress than to
look at lirst couses of adl things, would rather
have everyvthing derived from a few primary
forme which have undergone extraordinary
clinnges in the odurse of time, To this subject
I #hall return in my last lecture. [ ean only
point at present to the hearing which these in-
vestigations of structural relations have upon
the question of origin, upon the guestion of
diversity, and upon the question of unity in
diversity.

EVIDENCESR OF OXE BUPREME CHREATON.

For all things that exist in some point of
view are alike, chiefly by the unity which pre-
visils throughout nature; while from another
point of view everything seems different; and
when we come to consider what may be the
originof all things, we are at once led, on the
one und, to the evidences of the workings of
one mind, and, on the other haud, to the ever-
changing conditions under which everything
lives; and in consequence of that these various
opinions—some assuming that all things have
grown out of the change of a few things, awd
othiers nscuming that everything must have
been made as it is by a Suprewe Power.  (Ap-
plivnse. )

THE ANIMALS OF THE AMAZON.

Now, with these facts bofore us, we van tiurn
onr attention to the animalg of the Amazon,
and Lanay say that they comprise two different
types of the same animal, We fiud in the
Amaron, in these fresh waters, mollusks, and
they belong to two classos, W find in the
Amszon srticulates, and they belong to two
We tind worms and crustaces. Wi
Hnd yertebrates inthe Awazon, andd they belong
Lo miore thian closs,  We have flshes and

we have nlso "‘['”I"m and dluung thewm ome

! ':I"f'l_.“.

Ol

that are nquatic while ofliers are terrestrial;
we have birds, some of wlidels o popuontic and
othiers nerial and terpested il and we have -

wnlia or '||h'|||-i'I|;!I'li'-. soine of which o
dnquatics. And not the least of the singulne
leatures of this immense basin ol fresh water

:-._llu presence in it of several ricpresi ntulives
wf. ll."- porpoise family, The great famaily of
Wil o which the L0 e Dele ngs, has 'F'“"
tesentatives in the Amazon in the form of a
Variety of porpoises, and of that other singu-
Iar amimal which the Brazilians oall  the
beslinyloy, and which we have translated into
Fem-cow, abont whie L I shall
more to say heveaftir,

Fhen let us remember this, that in one and
thie kamie stremmn, exhibiting this uuity of tewm-
wrature of which T ligve treated in o former
pUture, have anhwoals of different Lypes ol
structure, _lu-:ilu.--l;:-, articulates. and = verte-
!*“'.l""':' while no rnlintes have ever been found
in it; JEII!] In these thiree types we have repre-
rentatives of sevarnl olpssiy, Now let me say
what clnsses they are, 5o that | may impart a
wore deflnite ides upon that poiut, " Clagses in
tlw' animal kingdom have long been ;-irl---um-
s-'vnl-u! by naturalists to suit their fanewv, or
according to their fmpressions, [t -.;-4-||-;.-.'|I.ﬂ-
sirable !.l' l'l'-‘t'.‘lllli"'-‘ the ¢lassos .';h'rlrrl:ills to
some principle; snd the principls which up-
pears the most natural as the basis of limita-
tiom of the l']fl!":\l'.‘!, is the \'nﬁ..“.l. modes of
exvention of these plans of striucture,  Aftor
showing you that vertebrates have one. com-
mon” plan of structore, we will divide .tlmt
type luto classes ncoording to the wmanner i

have pomething

Wee
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which the plan is enrried onf. If the baok-
Bone fs constmated In the fashion of fishes, if
it consists of spines of backbone which are
united Inﬂ!thur by donble conieal cavities; if
the flesh I8 white, and arranged in large masses
on the sides of the backbone; if the organs of
respiration are pgills instend of langs; if the
organs of inhalation exbibit a Leart which has
only a single saek from which the blood is pro-
pelled to all parts of the body, and another
sack to reeeive the blood whish comes from all
parts of the body, instead of the complicated
circulation which we find in birds and in mam-
malis—we say that we have here one mode of
execution of the plan of structure, which justi-
fies na in congldering fishes as & vatural slass,
If, on the contrary, we have anfmale which
have warm blood, which breasthe throngh the
Ilungs, which have a double ciroulation, the
body of which, instead of being covered with
scnlog, 18 covered with feathiers, If thess ani-
malg, in bringing forth their young, lny eggs
upon which they sit, producing young which
they rear, we have im‘lirmiuun of another mode
of execution of that plan of vertebrates: and we
vonsider ourselves justified in calling bivds a
class in the animal Kingdom, and g0 on. Now,
among mollugks, we havo three classes, one of
which s particularly charncterized by the
manner in which the parts are arranged on
the two sides of the body, in broad flappers, or
biosd curtaing hanging on the sides of the
axis, and generally protected by hard shells
that are double, that is, one on each side: and
thnt elase embraces all the ro-called Bivalva
ghells, Of thig clags, the Amazon contains a
considerable \'n.ri-_-t’v. and #o do all our fresh
waters, our rivers and Inkes,
VARIETY OF MOLLUSKS,

In the ocean therg ave uu;uurnm forms,
but no ene of these bivalve shells living upon
the lomd or in the atmosphere, or that can
gustain kel outkide of water, Then we have
another class -among these mollusks which
embrace all those the body of which has respi-
ratory organs only on one side of the body—
naumely, the I_H«l_\" of which is more or less
twisted, frequently cpiled up in a spival, and
in which the anterior end of the body i3 pro-
vided with appendages looking something like
horns—tentacles frequently, at the end of
which are eyes, like our snails.  They consti-
tute a second elags.  Of this elass of snails we
find quite a variety in the fiesh water in the
Amazon, and in still greater variety upon
lund, living npon trees and decaying wood, or
upon the sofl, burrowing in the earth during
the dry season,  So that of the threo classes
of mollusks which exist all over the world,
we hiave repregentatives of two in the fresh
water of the Amazon, and of one of those two
we findl plgo representatives on land. There is

a corions leature among these fresh-water
hivalve shells to which I will here allnde—
their strange resemblance to marine ghells,

notwithstanding the difference of their intermal
structure.
THE AMERICAN BIVALVES,

Youn all kunow how numerous fresh-waler
muscles are in our waters, and how great is
the diversity of the fresh-water shells in the
Western waters,  The Olio and its tributaries,
the Tennessee and the Comberland rivers, amd
the rivers that empty into the Gulf of Mexico,
amnd all the Southern rivers, teem with a
variety of bivalve shells, all of which have the
spie internal structure, consisting of this (il-
lustrating by drawing the parts as describoed);
that the middle axis may be protruded in the
shape of 4 fleshy foot, with which the animals
crecp on the ground or in the wood. At the
sides are two flappers, which surround the

mouth, to aid in introducing food into
the alimentary cavity., Then, there are
two gills hanging right and left. Inside

hiere is a sack which contains the organs; and
here ig & large fleshy mass which extemds
across Tthe body, and heére another; so that
upon a transverse section of these animals we
would 2ee one valve turning this way and the
other that way. And hewe is one of those
bundles extending from one valve to another,
so a8 to bring them together; and heras is
another. Now these fresh water sholls Jof
ours vary in external appearance greatly.
Horme are smooth and have a thin shell, and
have an oviate form. Otliers are elongated in
thiis way: others are more triangular; others
have tubercles on their surface; others have
apines projecting from the surface; others have
rows of ribs thus, and others rows of ribs in
this manner. But while the different £pecies
thus differ in their external appearance, their
internal structure is everywhere ‘u SAINE,
PECULIARITIES,

The species of the Amazon have another
curions feature—that they are not only jden-
tival in structure with our own, and dentical
among themselves in structure, but their ex-
ternal forms are the marine shells, which have
a totally different structure. Those among you
whio know the shell of the razor-fish, called the
vizor-shell (a very slender and steaight shell of
this form), will he swrprised to hear that there
are fresh-water shells of that form in the
Amazon, which, far from having anything in
their internal stracture which resemibles the

soleng (ng this is called by naeturalists), have |
s11 the internal structure of our common fresh- |

water muscles, There arve others which have
the external appearanos of the mother-of-pearl
bivalve shell, exhibiting the external appear-
ance of that group. A thind variety exhibits
the peculiarities of our area, having transvorse
waves alternating with furrows, such as are
only known in the fmnily of the marine arca,
snid vot found in some of these fresh-water
shells., What does that mean? It is dificult
1o say why thore should be, as it Webe, A
reminigeence of the sea among auimnls of the
fresh waters, superimpased upon o structice
which has no similarity to the structure of
the=e wariing shells,
MYETHIES OF THE CEEATIVE POWER.

1 can omly goe in thig the working of mind,
whilch « -rtl;lailll' s Hlements diversitied
themselves, and Lardly any indieation of the

LTI T

teansformation  of one type into the other.
But, withont -‘,\Clrlr--illg i deckded opinion
about it lot me tell you that those are the
ety upon which naturelists agree; anl in
ponsequence  of wWhich they jpoesent such
varions opinions, su heonflicting views. The

uaturalist who recognizes only this shuilavity
Lotween the shells of the Awazon mul the
winrine shells, will st onee Jwup at the con-
that the Awmazon Valley was
aunder the #en, and that when it ross

wiles remained in the pools that were left,
and when those baging were chunged into fresly
water in the courde of time, these murine
shiells clipnged to what they are now, But he
who remeinbars that these fresh-water sholls
bave none of the internal structiore thae
wmarine £hells which they reseuble in external
will say:—*But if these external
ehrenmstanees  have modiled the wnting
sholls, what has given them a comnuion ohar-
actor i which ‘lli'.\" NEres 8O L'llr.‘?"l}' \\E'l].l e
another 1 For not only do they uot differ in
internal stracturs in any way amnong thomn-
gojvos, but  they r-m--ufl-lu the Irt-ui:-wuin_'-r
shells found elsewhera in thln‘ world, a8 in
North Amerien or in Europe. There most be
comne other cause at work, not only to pro-
duee the change, but them must®*be some
cinsa to fmpart unity notwithstanding the
chgngo—=a nuity which extends not to the

e

clusion
SO
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Amason only, but to all other parts of the

Qcorid. The fact in that the woeld is more
myeterious than our philosophy bas fathomoed
thus for, or than man ecan yet compass in hi¥
narrow systems. (Applanse.)

THE PN PROPER.

In the infancy of onr sclence, all the inhabit-
ants of the fresh water were called fishos, and
it is omly in proportion as we havo become
acqnainted with these structural differences,
that this class of fishes, embracing so much,
thus varied in stractare and plan, his been
gradually referred to different classes, | will
now pass on to the fikhes proper, 1o thoso re-
presentatives of the fresh water which instruo-
ture rescmble man, and which share with us
that plan of structure which is common to the
birds and reptiles and quadrapeds, as well as
to man and the fishes proper, I the thue per-
mits 1 shall close with a few remarks wpon the
fregh water inhabitants of the type of the ver-
tebrates, wormes, and crustiacea; but if not, 1
ghall defer my remarks upon those clagses 1o
my next lecture. | feel somewhat embarrassed
to speak of fishies without saying something of
the fundamental differences which exist among
them; and that I may better bring before you

the differences which characterize the dif-
ferent  groups of flshes, lot  me  draw
the outlines of =ome of them, and point

otit to you the permanent differences which
distinguish them. Suoppose I take, firkt, our
trout. You perceive here that the head and
body run togethor so that there is hardly a
distinet neck. That is a characteristio featare
of all fishes. It is only in the clasy of reptiles
that we begin to perceive the first indication
of the contraction between the head nnd body
which indicates the position of the neck,
Wliat is charncteristio of this type of fishes, is
the position of the fin wpon the back, which is
ealled the dorsal. There i3 alarge (in 4t the
vnd of the tail, which may be cut square, as
in the fresh-water trout; which may be forked
as in the sea-trout; or which may linve jts
upper end prolonged greatly, as injsome other
representatives of the family. Phis s the
caudal, and that fin is the organ with which
these fishes iImpart to themselves an onward
motion.
PUSITION AND UEES OF THE FINS.

Striking right and left with the tail, the body
it propelled forward in conseguence of this
motion, and this motion is aided by the dorsal.
This other fin under the tail is called the anal,
When the fish strikes violently and raises that
fin, the surfaee with which he strikes the
water is enlarged; bt when he strikes gently,
this fin is bent under the tail, and the surfuce
with which he strikes the water is diminished,
and the foree with which he strikes being
glight, the wotion is comparatively feeble,
The fin is the ventral., This is on the medial
line of the body. There is one above, the
doreal, and one below, the anal, and the cans
dal at the end of the body. The caudal in this
group of fishes is always semicirenlar; that is,
the upper hall corresponds with the lower
half, If the tail is ent square, then the two
parts are al out the same; and if it iz forked,
then the upper part is of about the same
dimensions as the lower. It is ravely the ease
that one of thoge parts is slightly longer than
the other, and it may be either the upper or
the lower. TFor instance, in the flying-fish,
which comes very near this, we have the
lower lohe somewhat longer than the upper.
With this, the moment the fish emerges from
the water, it gives its last impulse by striking

vi--lvnt],l; to the right and left several
times in  rapid suceession.  We have,
also, wupon each side of the body

one on the right and one on the left; those
fins which are near the head, which are, in
fact, npon the sides of the chest, and which
are known by the name of the pectorals; and
these which are hore, npon the lower sides of
the abdominal eavity, are known as the ab-
dominal fius. In all the fishes of this group
we have the abdominal fin, half way between
the pectoral and the anal fing, Now let us
{rnlni-:m- with that_a perch, a common yellow
perch, as we have them in our fresh water,
Here (drawing) we have a very diferent dor-

gal; there are two, commonly large. Wehave
the caudal comparatively small and feeblo.
We have the anal placed in about the same
| position a8 in the trout, but it has a strong

gpine in front %of the fin, Then we have the
| pectorals placed here, and the ventrals, in-
gtead of ocoupying amedial position, ave placed
_1Ilﬁl below the pr-.'lul‘alr-. and the Mrant 1-.‘1rt of
the ventrals sustains a strong spine,  You see
at once what a diflerénce that makes. This
first fin congists of strong spines, while the
second fin consists of 4 number of rays which
are divided and subdivided so that the whole
fin is zoft and tender, while this is very hard
and prickly. So are the spines Aeve ; 0 are
the spines there ; and on the sides of the head
there are other spines connected with the
bones of the head., But that is not all.  Let
us examine the wouth. Here the mouth is
very widely clett, perhaps, but there arve also
perches in which the mouth is very widely
olelt,

THE JAWS AXD TEETH.

But the principal difference s that here, in
the front, the interior of the upper jaw is made
up of one bone, and the posterior part of ‘the
{ upper jaw of ancher bone, which two bones are
placed one in succossion 1o the other, forming
one arch, and botli have teeth along their
lower edge. These two bones are exactly the
gume as those which form the upper margin
of our own mouth, The anterior part of the
mouth is oecupied by the cutting teeth; then
follow thie eye teeth, then the grinders, Now
Lhere are two eutting testh, on the right and
the left side, which are implanted in a bone
which cormesponds to this, and is callad the
intormaxillayy. The oyeteeth and grinders
are implanted in another bone, which is ealled
the upper maxillavy, and the ntermaxillary
and wupper maxillary together, n one arch,
furm the margin of the mouth, Now in the
perch it is vory different, We have one boue
which extends i this way from the anterior
part of the morth to the end of the ltt‘n‘ naud
that one bone is provided with toeth along its
margin, and forws alons the upper murgin of
the wouth; while another .bone, placed bo-
hind, and forming in no way a part of the
wonth, sustaining uo testh whatever, repre-
sedfs the upper mwaxillary, It 14 the anterior
boue which represents the intermaxillary, so
that the proper jsw-bone in the perch has ‘llul
atooth. It does nol form a part of the ante-
rior margiy of the month, while the inter-
mwaxillary 15 s lirge that it alone forms the
arch of the upper purt of e mpatl, These

e the mwost prominent differences that we
Lave here, .

THE BUANRK AND 8TUHGRON.

And now there arve fishes of a very differont
type from these (draws the outline of a fish on
the blackboard), | FUPIse yOU Iy recog-
nize here g shavk, (Applanse.) 16 diffors
trons the two types of flshes | have deserilsad
thus far in Lavipg five vlafts upon the sides of
the head, which are the gill openings. The
trout has only one, and so bas the perch only
oney and that eleft issupported by a bony plate
which moves to and fro upon the gills and
protects them during respiration.  And go hias
the perch, while the shark has no such bone
and the branchial fissures are open in adyvance
of the large fin, which is placed upon the nitl-c;

and the ventral has again the same pogition as
n the trout or salmon, whilg thqp(:.n is pe-

vinrkable for the prolongation of is upper
lobe; ond that i not only an external pro-

longntion, but the backbone itsell  wx-
tonds  into  this  Jobe W T vely
end. Bo that fts  backbone does not

terminate aa in other finh, with a broad biade
supporting the tail, or as in the front, salmon
mm’.n like, but the ackbone extends to the
very end. All these fishes, moreover, have
tHeir solid frame, that is their skeletons, soft
and consisting wore of ecartilage thun lnm
(Makes a drawing of the sturgeon on the
blackboard.) It differs from the shark, in
having the gills protected, like the other
fishes, by a bony plate, and 5o that the gills
are covered externally, In having the snout
40 prolonged, the mouth is far below the head,
And then it shares with the shark that singa-
lar prolongation in the tail which I have
noticed. And it has that very singolar foa-
ture, that the ventral fins ocoupy the middle
of the abdominal region, hall way between the
pectorals and the anale.  And, fnally, there
12 this last type of fish (makes a drawiog of
it), which is quite curions for ite elongated
form; for the truncated termination of the head,
which i, as it were, ent square; and for the
presence of the simple fin extending all over
the body, without any pectorals or ventrals,
but with a number of small openings upon the
side, a¢ many as seven, and one upon the
back. [t is called the lamper-cel. To thege
groups belopg all the fishes known on the
earth; and to these groups may be reforred all
the fishes that have lived in all times. (Ap-
plause.) But then they assumé snch extra-
ordinary differences in details that, by a pro-
cess of changing some part or other, we can
at onee seo how one might have grown ont of
the other; or wo oan see¢ that by a difference
of execntion the stme iden may have been ex-
pressed in different ways.  And here 1 at once
express the different views which are enter-
tained coneerning these affinities. They may
be the manifestations of the same idea ex-
pressed in different ways, or they may be modi-
fications of a few primitive facts,

TIIE AMAZOX NMAE FIENNES OF ITS OWN.

Now, what are the fishes which inhabit the
Amazon '—for 1 wanted to say all this as pre-
paration to give you some detlnite idea of the
varivus types of fishes which we find in that
mighty basin, Not one of thgse fishes with
which we arve familiar in our rivers is to be
found there.  Not one of those which are in all
of the rivers of Europe i® to he found there.
Not one from any other fresh-water basin is to
be found there, The Amazon has fishes of its
own, entirely different from those of any other
bagin, And these fishes are difforent oven
from those of other fresh-water rivers of Brazil,
And in each part of the Amazon there ave fishes
of a peculiar character; so that those which in-
habit the lower conrde of the Amazon, say
below the mouth of the Tocanting, ad far ag the
contact of the salt with fresh water, ditfer from
those which are found in the river betwesn the
Tocautins and the Xingu. At the mouth of
the Xingu, we have fishes difforing from thoge
which inhabit the Tapajos. As we ascend from
the Tapajos and enter the district of the Rio
Madeira, we find still other fishes, If we go
into the district of the Rio Negro, we find still

ifferent ones; and if we go further up on the

wrders of other vivers which I have explored
there are peeuliar fishes.

TWO HUNDRED VARIETIER OF FISH IN ONE SMALL
LAKE.

And so great iz the variety that in small
Jakes of water we find endless varieties, while
in Mainas, at the junction of the Rio Negro
with the Amazon, I was led to examine one
particular little luke of a very few hundred
square yards in extent, with the view of asoer-
taining how great that diversity among fishes
may be which occupy a circumgeribed area,
and in that {wul—ﬁ)l‘ it is hardly anything
more; it is ouly a few hundred square yards
at low water, and only a few thousand gquare
yards at high water—in that small lake I have
found in the course of two months, during
several excurgions, over two hundred diffarent
kind of fishes (applanse)—three times as many
as are known from the Mississippi, thres times
ay many 83 are known from the Nile, or Sene-
gal, or Ganges.  And the number found i the
whole basin of the Amazon is not less than two
thousand different kinds—that is, ten times as
many a8 were known to Linnweus about a cen-
tury ago, from the whole world. (Applauss.)
And sitrange to say, it wonld appear that in
proportion as we became aoquainted with &
large number of these animals, they should be
fonnd to resemble one another more and more;
but on the contrary, such are the pecnliarityes
of thefr fontures, such is the principle of their
differentintion which brings about the differ-
Cnees  we notice among them, that in propor-
tion as I found a larger and larger nwumnber, I
found that the difference between them secmed
o grow. And you will understand that, It seems
piradoxical, and yet it s strictly so.  Concede
for o moment that we have here extreme
points (illustrating with dots on the board), ba-
tween which there arve certain intermediate
forms. Now, suppose that fhis represents the
varieties known when I went to the Amazon—
the sum tetal of the fishes desoribed by m
n‘rr-h-ws:—'nrn. including all the various gxpedi-
tions whichi had gone to that country with a
view of studying its natural produdstions—the
total_wumber of fishes then known did not
oxceed one hundred and fifty, and the number
I have brought home exceeds 1500—it ap-
profches 2000, (Applause.) And yet 1 say
that now the difference which we know to
exist between them is greater when we take
any two than the difference which cxisted
between them when we knew only 150, Every
new one hns exhibited radiations, modiles-
tions in (e direction of almost every other, K0
that the points of contact have, as it were
modificd not only in point of resomblanees,
Tut in point of differences, in congeqence of
whicly the sum total of diference which is now
known among these 2000 fishes far excoods the
extreme differences which :Lln;u-nr--d when only
the few hundreds were kuown before.  (Ap-
planse. )

THE SWORDPIHIL,

And now I shonld like to give you some
idea of what ave those differences, and what is
the gppearance of some of these lishes, and of
the wode in which they ditter (rom the fishes
of onr own waters.  In the first place, the type
of sharks Lo only pne reprosgutative inothe
Amazon—{hiat is the sworllsh. The sword-
fish is a shark which differs from ordinary
slirks in this, that the gkull is prolonged here.
You will see how by & wmodiflcation of the form
of somne part we obtain widely different l(.lrltl.‘_l.
Tho swordtisl s o shark, the snout of which i3
prolonged to a considerable extent, on the {wo
sldes of which projeet large teeth, forming the
Enw charaoteristic of that genus. Nowe thie
swordfish is the only kind of shark which is
known to enter the large rivers. 1t is not pro-
perly an inhabitant of the river. I is found
un the seashere, and so {5 the same species
found at the mouth of the Missjssi pl, and
another species found at the mumfn of the
Senegal, on the other aide of the Atlantic.  Thia
is the only representative of that. gronp of
Uehes which we have in the, Awagon,  Tha
lamper-eel type, of which we have quite a
varioty throughout our fresh-water stroams,
has not a a!uxo representative in the whole
bazin of the Amazen. It iy entirely fo to

the tropical waters of the Amaszen, bub it fre«
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