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14 INTRODUCTORY REM ARKS.

large quantity of water, in a ditch or pond, for example; or if we cal-
culate, that according to many observers of the sea, and especially of
its phosphorescence, vast tracts of the ocean periodically exhibit a
similar development of masses of microscopic organised bodies; even
it we assume much greater intervals; we have numbers and relations of
creatures living on the earth, invisible to the naked eye, at the very
thought of which the mind is lost in wonder and admiration. It is the
microscope alone, which has enabled close observers of nature to
unveil such a world of her diminutive creation, just as it was the art of
making good telescopes which first opened to their view the boundless
variety and all the wonders of the starry firmament,

2. But it is not here that the utility or interest of the miecroscope
ceases, To the botanist, the zoologist, the geologist, and the physi-
ologist it is equally valuable, equally indispensable. By its aid may we
examine the minute structure of the organs and tissnes of which plants
and animals are made up,—by it discover the links which bind the
vegetable to the animal kingdom,—by it are we enabled to ascertain
the nature of the vegetation which decked the earth, long ere man
“ moved, and breathed, and had his being ;** and by it may the anatomist
discover the structure in health, and the derangement from disease of
the various organs of the body.

More recently the microscope has been brought to bear upon the
fossil animals, which are constantly being discovered in all parts of
the world. By a ecareful examination of sections of teeth and other
hones, the classification of the animals to which they belonged, as
made by geologists from other data, has in most instances been proved
to be correct. “ In the hands of an Owen and a Mantell, the miero-
scope becomes an instrument of magic power; by means of which,
from the inspection of a bone or a tooth, the colossal reptiles of the
ancient earth are revived in all the reality of life and being, and the
early formations of the earth peopled with their former inhabitants
again.” In medico legal enquiries, the microscope again comes to our
aid in detecting the murderer, and rendering him baeck the poison
erain for grain. Blood and other organic stains are by its means
readily detected when all other methods have failed.


























































































44 OBJECTS AND THEIR MOUNTING.

36. Mountivg OpaQUE OpJecTs.—The smallest glass sliders,
of which we have spoken, (section 33,) are exclusively used for opaque
objects. On to one side of them is cemented, near the end, a piece
of soft leather or cork, punched out into ecircles of a convenient
size ; the leather or cork being previously blackened, or covered with
black paper. A pin run through the leather,holds the object con-
veniently, Sometimes these cylinders are made of ivory,but in all
cases it must be remembered, that in order to render them fit as a
back ground, they must be blackened, The darker the object the
more black and sombre must be the mounting, to heighten the brilliancy
of the object by the contrast. The best means of fixing the objects
in this mounting, is a solution of isinglass and gum arabic in spirits of
wine, which affords a strong and tough glue.

37. Mr. Cooper, the editor of the Microscopic Journal, remarks,
that the plan of mounting opaque ohjects on a dead back ground,
generally black paper is objectionable, on account of the small fibres
on the surface of the paper reflecting some considerable portion of
light. The plan he recommends for mounting minute objects, to be
viewed either opaque or transparent, is simply by placing them on a
piece of crown glass with a little weak gnm-water, and surrounding
them to the extent of a quarter of an inch or more with a rim of card-
board sufficiently thick to prevent the object being removed or broken
when another slide is placed either intentionally or otherwise upon it.
By using the stop of the diaphragm the object is made opaque, and an
even and uniform dark-coloured field is by this means obtained.

38. MouNTING IN PRESERVATIVE Fruips,.—Some objects, more
particularly the microscopic infusoria, are generally deemed only to be
interesting when seen alive, because from their peculiar structure
they cannot be preserved for occasional inspection in the usual ways.
This difficulty, however, may be removed, by preserving them in
alcohol or other preservative fluid—a valuable resource, as it enables
us to retain, with little injury, their general structure. By this means
creatures which are new may be saved from entire demolition, and
secured until their genus, nature, or usnal habitat can be ascertained.

39, The method of mounting in alcohol or spirit of wine, is as



























PROCURING OBJECTS. 23

This quantity suffices to fill a half-pint mug, and to keep it at the same
level during the season. Then tie up a small portion of hay, about the
size of the smallest joint of the little finger, trimming it so that it may
not occupy too much room in the mug, and place it in the water ; or the
same quantity of green sage leaves will do, Every ten days the decayed
portion should be gently removed with a piece of wire, and a fresh
supply substituted. By either of these methods a good supply of wheel
animalcules can always be kept up.

53. PoLypi.—These animals, which are exceedingly interesting
microscopic objects, are to be found upon all sorts of aquatic plants—
upon branches of trees, pieces of board, rotten leaves, stones, and
other substances that lie in the water. They should be sought for in
the corners of ditches, puddles, and ponds, being generally driven into
these with the pieces of wood or leaves to which they have attached
themselves. They are seldom to be met with in winter ; about the
month of May they begin to appear and increase. They are generally
found in waters which move gently, for neither rapid streams nor stag-
nant waters ever abound with them. I have drawn attention to these
animals, because they are, probably, the most convenient for viewing
the internal organization of animalcules. Their usual food assimilates
so closely in colour to themselves, that it is impossible, under ordinary
circumstances, to perceive the form of their digestive functions., Mr.
Trembely, and, subsequently, Dr. Ehrenberg, have pursued the plan
of feeding them with minutely divided solntions of coloured substances,
such as indigo, carmine, and sapgreen, and by this means have ascer-
tained the form of the digestive cavities in animalcules. It is esseatial
that whatever colouring matter we employ should be pure and free
from impurities, and that it be only mechanically .not chemically
soluble in water,

54. MODE OF SELECTING AQUATIC LARV.E AND OTHER SMALL
. ANimaLs.—It is usual, for the purpose of thoroughly examining them, to
obtain a quantity of the animalcules, found in stagnant pools or gentle
streams, and to preserve them in convenient vessels. Although they are
usually visible to the naked eye, yet it is difficult to select a specimen
for examination, their organization being so delicate as not to allow of









51 PROCURING OBJECTS.

even small fragments of ivory, the animal to which the tooth belonged.
Shells also present beautiful appearances beneath the microscope,
The shell of the echinus, or sea urchin, for example, is found to be
composed of a network of calcareous matter, sometimes forming a
series of plates parallel to each other, and connected with little pillars
proceeding from one surface to another, In the spine, with which the
animal is covered, this network has a most beantiful appearance. The
shells of moluscs have been shown by the microscope not to consist of
mere masses of calcareous matter, as a piece of limestone is, but are
distinguished each by some peculiarity of structure, which the micro-
scope exhibits to us. Primarily the shell of a molluscous animal is
composed of cells of animal matter, in which are contained calcareous
matter. In many cases, the shells are of a prismatic form, and the
internal matter takes its shape from the cells. Here again the
naturalist, by seeing the smallest fragment of shell, or even a little of
the calcareous dust left when the membrane was discharged from it,
can tell to what tribe of molluses it has belonged.

59. CIRCULATION IN ANIMALS AND PLANTS.—Omne of the most
interesting active phenomena exhibited by the microscope, is the
circulation of the nutritious fluids in animals and plants. In the
former, the globules of blood may be seen passing rapidly along the
capillary ends of arteries into those of the veins when the intervening
membrane is sufficiently. diaphonous, as in the ear of the young mouse,
the fins and tail of the carp, gold-fish, stickleback, tadpole, and of
most small fish, and in the web between the toes of the frog, lizard,
etc. ete, It need hardly be remarked, that in order to observe this
phenomenon, the animals should be alive and fastened securely upon
the stage of the microscope —the part to be examined, stretched before
the object-glass, and a strong light directed through it.

M. Pritchard states, that in the Arachnoida, (spiders,) the circu-
lation may be observed very distinctly, the currents of dark globules
passing rapidly at each pulsation of the dorsal vessel. Inthe antennz
and wings of terrestrial insects, it has also been seen when they have
Just emerged from the chrysalis, as in the Perla Viridis, and Semblis
Bilineata. In several aquatic larvae and small eurstacea, the circalating
fluid appears to traverse the limbs, antennw, and tails, and thence















